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Dg jf[hnm g[^_ i` g_^c][f mcfc]ih_ lo\\_l $^cg _nbsfjifsmcfir[h_% [l_ hiq
nb_ gimn `l_ko_h nfs om_^ [ffij f[mnc] g [n_lc[ f mo cn[\ f_ `il [ p[lc_ns i` \l[h]b_m
i` g_^c]ch_( _p_h nbim_ ionmc^_ mola_ls * <]]il^cha ni h__^( nb_ cgjf[hnm ][h
\_ mi`n [h^ `f_rc\f_ il b[l^ * Ob_l_ cm hi ]b[ha_ ch nb_ cl jbsmc][f jlij_lnc_m
`iffiq cha cg jf[hn[ncih( _r]_jn j_lb[jm ch ][l^ cimola_ls qb_l_ cg\c\cncih i`
[ mcfc]ih_ \[ff ch [ b _[ ln j limnb_mcm q[m jlip_^ ni \_ ^o_ ni fcjc^m qcnb
[ mo\m_ko_hn ]b[ha_ ch nb_ mnlo ] no l_ i` mcfc]ih_*

<n nb_ ?_j[lng _hn i` Kf[mnc] Nola_ls ch =lhi( q_ mj_hn `cp_ s_[lm _r)
jfilcha mcfc]ih_* C[pcha ]ih^o]n_^ _rj_lcg _hnm ih [ f[la_ hog\_l i`
f[\i l[ ni ls [hcg [fm $aoch_[)jca( l[ n( ]bc]e_h( jca%( q_ `ioh^ nb_ cgjf[hn_^
mcfc]ih_ ni \_ _hp_fij_^ ch [ `ch_( nb ch ][jmof_ fch_^ ch m_ag_hnm \s jm_o^i)
_j cnb_ fc[ f fch cha $Aca* -%* Ncg cf[l l_mo fnm q_l_ i\n[ch_^ omcha cgjf[hn_^
mcfc]ih_ no\_m `il m[h cn[ ncih [h^ `ii^ ch^omnls om_ mo]b [m [l_ g[^_ ch
>t_]bimfip[ec[ \s h[ncih[f _h n_lj lcm_ F[\fi)Ff[^hi $Ql]bf[\|%*

Ncfc]ih_ q[m [fmi cg jf[hn_^ _rj_lcg _hn[ffs ni `iol bog [h pifohn__lm [h^
nb_h( [ `n_ l [ j f[hh_^ j_lci^ i` ncg_( al[^o[ffs n[e_h ion i` nb_ cl \i^c_m
]igjf_n_ q cnb nb_ _hp_fijcha ][jmof_* Obcmç nii( q[m `ch_( nb ch [h^ fch_^ qcnb
jm_o^i_jcnb_fcog * Ob_ pifohn__lm ]igjf[ch_^ i` hi mo\d_]ncp_ il i\d_]ncp_
ch]ihp_hc_h]_ nb lioabio n nb_ j_lci^ i` mcfc]ih_ cgjf[hn[ncih*
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Aiffiq cha nb_ mo]]_mm`of _rj_lcg _hnm ih [hcg[fm( nb_ Hchcmnls i` C_[fnb
i` nb_ >t_]b Ni]c[fcmn M_jo\fc] a l[h n_^ j_lg cmmcih `il nls cha ion mcfc]ih_ ch
bog[hm* Aiol mj_]c[fct_^ ^_j[lng _hnm i` jf[mnc] mola_ls q_l_ ]bim_h `il nb_
nl c[ f $=lhi( Kft_°( O£ch_] [h^ Kl[ao_%* Ncfc]ih_ q[m om_^ [m [ n_g jil[ls n_h^ih
jlimnb_mcm $Aca* .% ch [ ni n[f i` /- j[nc_h nm( ch nb_ `ilg i` [ `icf ch /1

Aca* -*6 >[jmof_ _hp_fijcha mcfc]ih_ cgjf[hn* Kca( -4, ^[sm i` cgjf[hn[ncih* S/2,( C@

Aca* .*6 Ncfc]ih_ n_h^ih jlimnb_m_m( mfcj)ih no\_m* Ob_l_ cm [ ]_h nl[ f jifs_mn_l n_rncf_
]il_ ch nb_ gc^^f_ i` nb_ jlimnb_mcm

j[nc_h nm( [h^ [m [h [lnc]o f[ l jlimnb_mcm ch 5 j[nc_h nm $Aca* /%* O b_)`clm n [h^
f[m n aliojm i` j[nc_h nm ch j[lnc]o f[ l i`n_h chpifp_^ m_p_l_fs ^_`ilg _^ b[h^m
q cnb p[m]of[l [h^ h_lp_ mojjfs ^cmnol\[h]_m*

<`n_l [\ion .â/ gihnbm( nb_ n_g jil[ls n_h^ih jlimnb_mcm q[m `ioh^ ni
b[p_ ^_p_fij_^ [ff [lioh^ cn [ ][jmof_ â [ ][h[f qbc]b( ch nb_ m_]ih^ mn[a_
i` ij_l[ncih( q[m om_^ [m [h [lnc`c] c[ f n_h^ih mb_[nb ni mfc^_ nb_ n_h^ih
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[o nia l[`n ch $Aca* 0%* Ob_ nohh_f nbom ^_p_fij_^ cm `clg _hioab [h^ ch)
ncg [n_fs ]ihh_]n_^ q cnb nb_ oh^_lfs cha [h^ mollioh^cha ncmmo_m* Obcm q cff
jlip_ ni \_ i` mcah c`c][h n p[fo_ ch ][m_m i` m_p_l_^ nl[hmp_lm[ f imn_i`c\liom
\[h^m ih nb_ `cha_l ch nb [ n cn q cff j l_p_h n nb_ ^_p_fijg_hn i` \iq)mnlcha
^_`ilg cns i` nb_ `cha_l ^o_ ni nb_ joff i` nb_ l_]ihmnlo]n_^ n_h^ih* Dh ]ih)
nl[ mn( nb_ `icf cgjlip_m nb_ afc^cha gip_g_hn i` nb_ n_h^ih nbom `l__^( jl_)

Aca* /*6 Ncfc]ih_ [ln c]o f[ l jlimnb_mcm i` >t_]bimfip[e g[e_

p_hncha nb_ ^_p_fijg_hn i` ]ihh_]ncp_ ncmmo_ ch \_nq __h nb_ mo no l_^ _h^m i`
nb_ g _^c[h il o fh [ l h_lp_m* Dh mig_ ][m_m( nb_ `icf ][h [fmi \_ om_^ `il nb_
l_]ihmnlo]ncih i` nb_ g cmmcha \[h^( mi cg jiln[h n `il jlij_l `cha_l `oh]ncih*

>igjfc][ncihm6 ion i` nb_ ni n[f hog\_l( nbl__ n_gjil[ls n_h^ih jlim)
nb_m_m( nb l__ `icfm [h^ nqi [lnc]o f[ l jlimnb_m_m b[^ ni \_ l_gip_^( [ff i`

Aca* 0*6 Dhm_lncih i` n_h^ih [onial[`n

nb_ ][m_m chpifpcha cg jf[hn ch`_]ncih* Ob_ nin[f ]ihmcmn_^ i` /. _r]_ff_hn(
.3 aii^( 3 m[ncm`[] ni ls [h^ 5 jiil l_mo fnm* Ob_ [\ip_ `caol_m l_jl_m_h n nb_
ion]ig_ i` [ `cp_)s_[l ^_j[lng _hn[f l_m_[l]b [mmcahg_hn qbc]b q[m qioh^
oj niq [l^m nb_ _h^ i` -531( mo]]_mm`offs ^_`_h^_^ [h^ ^_mcah_^ `il jo\fc][ncih
ch mj_]c[fct_^ diolh[fm*
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Ni `[l( nb_ l_m_[l]b chni [h^ ^_p_fijg_hn i` mcfc]ih_ [ lnc]o f[ l jlim)
nb_mcm ni l_j f[]_ `cha_l di ch nm b[m \__h aicha ih [n nb_ ?_j[lng _hn i` Kf[mnc]
Nola_ls ch =lhi [h^ nb_ ?_j[lng _hn i` Kf[mnc] Nola_ls ch Kft_°* C[pcha \__h
al[h n_^ g ch cmn_lc[ f j_lg cmmcih ih]_ nb_ jli d_]n b[m ]ig_ ni [h _h^( nb_ jlim)
nb_m_m qcff \_ om_^ [n `cp_ gil_ ]fch c][f qilejf[]_m*

# Ç & á & á ) F<> CJJ

Aca* 1*6 =_h^cha g[]bch_ `il [l n c]o f[ l jlimnb_m_m

Ob_ \[mc] mb[j_ i` nb_ jlimnb_mcm cm ^_lcp_^ `lig I c_\[o_lçm jlimnb_mcm*
Ob_ ^c``_l_h]_m [l_ [ aliip_ `il nb_ _rn_hmil ih nb_ ^ilm[f [l_[ [h^ nb_
[\m_h]_ i` n_rncf_ h_nncha ih mjch_m* Ob_ jlimnb_mcm q cnbmnii^ [ mnl_mm n_mn ih
[ \_h^cha g []bch_ mj_]c[ffs ^_mcah_^ \s Mo\_h[ ) Iz]bi^ $Aca* 1% chpifpcha
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Aca* 2*6 <lnc]of[l jlimnb_mcm [^dom ng_hn

/, g cffcih \_h^m ch [ jf[mg [)mcg of[ncha \[nb [ n [ ]ihmn[h n n_g j_l[ no l_ i`
/3 Ä>* Dn cm ^ cmnlc\o n_^ ch mn_lcf_ jifs_nbsf_h_ \[am $Aca* 2%* ?[n[ [\ion
[ f[ la_ l hog\_l i` j[nc_h nm [l_ hin s_n [p[cf[\f_ iqcha ni nb_ `[] n nb [ n nb_
jlimnb_mcm b[m mi `[ l \__h qile_^ ih [ n hi gil_ nb[h nqi ]fchc]m*

-3.



Aca* 3*6 K[nc_hn jlcil ni ij_l[ncih ih /l^ `cha_l `f_ril n_h^ihm* â Aca* 4*6 Ob_ m[g_
j[nc_hn [m ch Aca* 0 [h^ 3* Nn[n_ `iffiqcha nl[hmj f[h n ij_l[ncih i` n_h^ih g* j[fg[lcm

chni nb_ ][h[f ^_p_fij_^ [`n_l n_gjil[ls n_h^ih jlimnb_mcm

Dn cm l[ nb _ l ^ c``c]o fn ni acp_ [h _r[]n [mm_mmg _hn i` nb_ [^p[hn[a_m i`
mcfc]ih_ cg jf[hnm `il l_]ihmnlo]ncp_ mola_ls i` nb_ b[h^( j[lnc]o f[lfs [m
l_a[l^m n_g jil[ls n_h^ih jlimnb_m_m [h^ `icfm* <hs jl_]cm_ `caol_m qiof^
jli\[\fs jlip_ ni \_ [ gil_ il f_mm nlo nb `o f l_`f_]ncih i` nb_ `[]n nb [ n mcfc]ih_
cm q_ff ni f_l[ n_^ \s nb_ ncmmo_m ]ih]_lh_^ [h^ nb [ n cn mncg of[n_m nb_ ^_p_f)
ijg_hn i` [ `ch_( mgiinb ][jmof_ fch_^ q cnb jm_o^i_jcnb_fcog [lioh^ cn* <]]il^)
cha ni nb_ _rj_lc_h]_ a[ch_^ \s _[]b i` nb_ [onbilm j[lnc]cj[ncha ch nb_
jlid_]n( nb_ [jjfc][ncih i` n_g jil[ls mcfc]ih_ n_h^ih jlimnb_mcm b_fjm cg )
jlip_ nb_ l_mo fnm i` n_h^ih nl[h mj f[h n ij_l[ncihm \s [\ion .1â1, ! [h^ nbcm
cm [ mi\_l `caol_ $Aca* 3%*

Aca* 5*6 Mb_og[nc] b[h^m6 [l n c]o f[ l ^_`ilgcns( `f_rcih chmo``c]c_h]s* â Aca* -,*6 Ob_
m[g_ j[nc_hn [m ch Aca* 5* Aoh]ncih[f cgjlip_g_hn ch 0nb `cha_l `f_rcih `iffiqcha
cgjf[hn[ncih i` >t_]bimfip[e mcfc]ih_ [ln c]o f[ l jlimnb_mcm chni nb_ jlircg[f chn_l)

jb[f[ha_[f dichn i` nb_ 0nb `cha_l



<m l_a[l^ m [ lnc]o f[ l jlimnb_m_m( nb_ l_mo fnm [l_ _p_h gil_ mnlce cha * Eo^a)
cha \s iol mg[ff alioj i` j[nc_h nm( q_ ][h( q cnb [ g_[mol_ i` ][oncih( mn[ n_
nb [ n [ mcfc]ih_ [lnc]o f[ l j limnb_mcm l_mni l_m nb_ ][j[]cns i` gip_g_hn ch [h
[hesfinc] di ch n q cnb ch [\ion b[f` nb_ jbsmcifiac][f l[ha_* Dh ch^ c][n_^ ][m_m
i` lb_og [nc] b[h^m( cn q cff lc^ nb_ j[nc_h n i` j[ch( ]ihmc^_l[\fs cgjlip_ nb_
][j[]cns i` gip_g_hn [h^ g[e_ oj `il [rc[f ^_pc[ncih $Aca* 5( -,%*

Ob_l_ cm mcg cf[l _rj_lc_h]_ [\li[^*
Af_rc\f_( mi`n [h^ g chcg og )cllcn[ncih cg jf[hnm i` g_^c][f mcfc]ih_ lo\\_l

[l_ fce_fs ni `ch^ _p_l gil_ om_ ch mola_ls *
Ob_ [\ip_ mcfc]ih_ cg jf[hnm q cff \_ g[^_ [p[cf[\f_ $j_h^cha Hchcmnls i`

C_[fnb i` nb_ õNNM j_lg cmmcih% ch nb_ g_^c][f mojjfc_m h_nq ile ^olcha -532*
Ob_ jli^o]_l cm Mo\_h[ ) Iz]bi^*

NPHH<MT

Aiol mj_]c[fct_^ ^_j[lng _h nm i` j f[mnc] mola_ls $=lhi( Kft_°( O£ch_] [h^
Kl[ao_% q_l_ ^_mcah[n_^ ni nls ion n_g jil[ls mcfc]ih_ n_h^ih jlimnb_mcm ch
/- j[nc_h nm( mcfc]ih_ `icfm ch /1 j[nc_h nm( [h^ mcfc]ih_ [lnc]o f[ l j limnb_mcm ch
5 j[nc_hnm* Ob_ [jjfc][ncih i` mcfc]ih_ cgjf[hnm [ n _[]b i` nb_ ^_j[lng _hnm
cgjlip_^ jimnij_l[ncp_ l_mo fnm \s .1â1, !* Ob_l_ q_l_ /. _r]_ff_hn( .3 aii^(
3 m[ncm`[] ni ls [h^ 5 jiil l_mo fnm*

Ob_ [\ip_ mcfc]ih_ cg jf[hnm q cff \_ [p[cf[\f_ ch nb_ g_^c][f mojjfc_m h _ n)
qile ch -532* Ob_ jli^o]_l cm Mo\_h[( h[ncih[f _hn_ljlcm_( Iz]bi^*

M y N P H y

Mj_b_iWj_ed Z[i ]h[\\[i Z[ i_b_Yed[ ZWdi bW Y^_hkh]_[ fbWij_gk[
[d LY^uYeibelWgk_[

E* E [ e o \ c e( E* O l _ d \ [ f ( G* C [ m g [ h ( M* F f o t z e ( E* K i o j [

DD s [ ko[nl_ fc_or ^_ nl[p[cf mj{]c[fcm{m ^[hm f[ ]b clolac_ jf[mncko_ $=lhi( Kft_°(
O£ch_]( Kl[ao_% io ih [ _r[gch{ f_m jlinbüm_m n_h^ch_om_m ^_ mcfc]ih_ jlipcmicl_m ]b_t
/- g[f[^_m( f_m `_ocff_m ^_ mcfc]ih_ ]b_t /1 g[f[^_m _n f_m jlinbüm_m [ln c]o f[ cl_m ^_
mcfc]ih_ ]b_t 5 g[f[^_m* Gçoncfcm[ncih ^_m al_``_m ^_ mcfc]ih_ z ]_m fc_or ^_ nl[p[cf
[ [g{fcil{ f_m l{mo fn[ nm jimnij{l[ni cl_m ^_ .1 z 1, !* <o nin[f( ih [ i\n_ho f_m
l{mofn[ nm ^ihn /. {n[c_hn _r]{ff_hnm( .3 \ihm( 3 m[ncm`[cm[hnm( 5 g[op[cm*

G_m al_``_m ^_ mcfc]ih_ ]c)^_mmom g_hncihh{_m ihn {n{ ch nli^ocn_m ^[hm f[ ^cm nl c)
\oncih ^o m_lpc]_ ^_ m[hn{ [o ]iolm ^_ -ç[hh{_ -532* G_ol jli^o]n_ol _mn Q_hnl_jlcm_
h[n|ih[f_ Mo\_h[ z Iz]bi^*

U P N < H H @ I A < N N P I B

9dm[dZkd] Z[h K_b_aed_cfbWdjWj[ _d Z[h fbWij_iY^[d ;^_hkh]_[ _d áKKJ
E* E [ e o \ c e( E* O l _ d \ [ f ( G* C [ m g [ h ( M* F f o t z e ( E* K i o j [

<h pc_l mj_tc[fcmc_ln_h <l\_cnmmnz nn_h ^_l jf[mncm]b_h >bclolac_ $=lhi( Kft_°(
O£ch_]( Kl[b[% qol^_h jlipcmilcm]b_ Ncfceihm_bh_hjlinb_m_h [h chma_m[gn /- K[nc_°n_h(
Ncfceih`ifc_h [h /1 K[nc_hn_h oh^ Ncfceiha_f_hejlinb_m_h [h 5 K[nc_hn_h a_jlcc`n* ?c_
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<hq_h^oha ^_l Ncfceihcgjf[hn[n_ b[n ^c_ jimnij_l[ncp_h @la_\hcmm_ [h _cht_fh_h
<l\_cnmm n[nn_h og .1â1, ! p_l\_mm_ln* Dhma_m[gn qol^_h /. piltoafc]b_( .3 aon_(
3 to`l c_^_hmn_ff_h^_ oh^ 5 m]bf_]bn_ @la_\hcmm_ _ltc_fn*

?c_ \_m]blc_\_h_h Ncfceihcgjf[hn[n_ q_l^_h cg Q_lf[o` ^_m E[bl_m -532 ch ^[m
?cmnlc\oncihmh_nt ^_l B_moh^b_cnmp_lmilaoha _cha_`obln q_l^_h* Dbl C_lmn_ff_l -mn
Mo\_h[( I[ncih[fohn_lh_bg_h( Iz]bi^*

M @ N P H @ I

=cfb[e Z[ _d`[hjei Z[ i_b_aed [d bW Y_hk`vW fbtij_YW
E* E [ e o \ c e( E* O l _ d \ [ f ( G* C [ m g [ h ( M* F f o t z e ( E* K i o j [

O_h^ih_m [lnc`c]c[f_m jlipcmilcim ^_ mcfceih `o_lih _rj_lcg_hn[^im _h /- j[)
]c_hn_m( bid[m ^_ mcfceih _h /1 j[]c_hn_m s [lnc]of[]cih_m [lnc`c]c[f_m ^_ mcfceih _h
5 j[]c_hn_m _h ]o[nli ^_j[ln[g_hnim ^_ f[ ]clod|[ jfzmnc][ $=lhi( Kft_°( O£ch_](
Kl[b[% *

@f _gjf_i ^_ chd_lnim ^_ mcfceih _h fim ^c`_l_hn_m ^_j[ln[g_hnim ]ihnlc\o|[ [f
g_dil[g c_hni ^_ fim l_mo fn[^im jimnij_l[ncpim _h .1â1, !* @h nin[f m_ ]ihmcaof}
/. l_mofn[^im _r]_f_hn_m( .3 \o_him( 3 m[ncm`[]nilcim s 5 g[fim*

Gim chd_lnim ^_ mcfceih g_h]cih[^im _m n[ lzh chnli^o]c^im [ f[ l_^ ^_f [\[mn_)
]cgc_hni m[hcn[lci ^ol[h n_ _f [°i -532* No jli^o]nil _m Mo\_h[( _* h* Iz]bi^*

M @ A @ M @ I > @ N

-* 9fj[aWh& J( ?( [j Wb(4 Ail_cah \i^s
l_[] n cih ni mcfc]ih_ lo\\_l * >fch* Jlnbij*(
54 6 ./-( -530*

.* :WZ[h& C(& ;khj_d& B( O(4 >fchc][f mo l )
p_s i` mcfc]ih_ oh^_lf[sm [h^ joff_sm ch
n_h^ih mola_ls ch b[h^m* Kf[mn( l_]ihmnl*
Nola*( 03( 2 6 132( -53-*

/* >WhaWi& D( ?( [j Wb(4 <h _rj_lcg_hn[f
m no^s i` nb_ ]b[ha_m `iffiqcha mcf[mnc]
li^ j l_j[l[ ncih i` [ h_q n_h^ih mb_[nb
[h^ mo\m_ko_hn n_h^ih al[`ncha* E* =ih_ En
Nola*( 11 ) <( 2 6 --05( -53/*

0* @Whh_i& @( A(4 Nolp_s i` \ l_[m n cg)
j f[hnm `lig nb_ jichn i` pc_q i` ][l] chi)
a_h_mcm* Kf[mn( l_]ihmnl * Nola*( .4( - 6 4-(
-53,*

1* BWakXva& B(& á[hdÜ& =(& @WXWd[Y& :(&
F[`[ZbÜ& =(& DW_jW& R(4 Ncfc]ih_ n_h^ih
jlimnb_m_m [h^ `icfm* $Dh >t_]b*% <]n[ >bcl*
ilnbij* Ol[og* õ_]b*( 0, 6 0( -53/*
+ 2* BWakXva& B( [j Wb(4 >t_]bimfip[e mc)
nn_illc` [l n c]o f[ l jlimnb_mcm* $Dh >t_]b*%

<]n[ >bcl ilnbij* Ol[og* õ_]b*( 0.( 0 6 /02(
:531*

3* BWakXva& B( [j Wb(4 >b[ha_m ch mo\)
 ]on[h_iom ncmmo_ _hp_fijcha mcfc]ih_ cg)
jf[hnm ch pifohn__lm* $Dh >t_]b*% <]n[
>bcl* ilnbij* Ol[og* õ_]b*( 0,( . 6 -,0(
-53/*

4* BWakXemia_& K(4 @h^ijlin_ts mcfceihi)
q_ mn[q}q j[f]iq laec* Kifcg_ls q H_)
^s]chc_( DD 6 .( -53.*

5* F_Yebb[& >( N( [j Wb(4 < mcf[mnc] n_h^ih
jlimnb_mcm [m [h [^doh]n ni `f_ril n_h^ih
al[`ncha6 [h^ _rj_lcg_hn[f [h^ ]fchc][f
_p[fo[ncih* =lcn* E* jf[mn* Nola*( ..( / 6 ..0(
-525*

-,* KmWdied& 9( :(4 Ncfc]ih_ lo\\_l cg)
jf[hnm `il l_jf[]_g_hn i` [lnblcn c] il ^_)
mnlis_^ dichnm ch nb_ b[h^* Nola* >fch* I*
<g_l*( 04( 1 6 ---/( -524*

Hil_ l_`_l_h]_m [p[cf[\f_ `lig nb_
[onbilm*

?l* E* E[eo\|e( =_leip[ /0+/4( 2-. ,, =lhi( >t_]bimfip[ec[

-31
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E* @* Koleshü Phcp_lmcns( =lhi $>t_]bimfip[ec[%
?_j[lng_hn i` Kf[mnc] Nola_ls

C_[^ Kli`* Q* Co\zú_e( H*?*( ?lN]*

=>>=;L G> MDLJ9KGMF< GF ;GDD9?=F KQFL@=KAK
9F< <=HGKALAGF AF S=PH=JAE=FL9D ?J9FMDGE9 LAKKM=(

HGKKA:ADALA=K G> ;DAFA;9D MK=K G> MDLJ9KGMF<
AF @=9DAF? <AKGJ<=JK

E* K J N K ê ñ D G J Q è

D I O M J ? P > O D J I

<hs nb_l[j_o nc] _gjfisg_hn i` o fnl[mioh^ cm \[m_^ ih cnm jbsmc][f [h^
]b_g c][f _``_]nm* Ob_ jbsmc][f _``_]nm( c*_* nb_lg [f [h^ g _]b[hc][f( [ l_ jlcg [ls*
Ob_ ]b_g c][f _``_]nm ^_p_fij [m [ l_mo fn i` cnm jbsmc][f []ncih( ^_j_h^cha ih
nb_ ^im_ i` o fnl[mioh^ ( j[ lnc]o f[ lfs nbioab( ih nb_ ]igjimcncih i` nb_ _hp clih)
g _hn nb_ o fnl[mioh^ q[p_ cm ni j[mm nblioab* Dh nb_ ][m_ i` fcpcha ncmmo_
mihc][ncih( nb_ ]b_g c][f _``_]nm i` o fnl[mioh^ [l_ fce_fs ni \_ g [hc`_mn_^ \s
[ ]b[ha_ ch nb_ ^sh[g c]m i` nb_ jli]_mm_m aicha ih ch nb_ ncmmo_*

Bicha nb lioab [ fcmn i` j[j_lm ih o fnl[mioh^ []ncih ih ^ c``_ l_h n \cifiac][f
m nlo ] no l_m ih_ ][h ]ig_ []limm [ hog\_l i` m__g chafs ]ih nl[^ c]ni ls l_mo fnm*
Obom( `il chmn[h]_( o fnl[mioh^ cm m__h [m ^_g[acha jli n_ ch gif_]of_m ch
mifoncih $Uilch[( -53.%( \l_[e cha jifslc\imig[f mshnb_nc] ]_ff ]_h nl_m( ^_g [a)
cha ?I< $Ubctbch[( -53-%( l_^o]cha g cninc] []ncpcns [m q_ff [m nb_ molpcp[f
ncg_ i` ]_ffm ch [ ]o fno l_ g_^cog( ^_mnlischa nogiol ]_ffm( ][omcha ncmmo_
h_]limcm $Gche_( -53/%( il ch[]ncp[ncha _htsg_m $>i[ef_s( -53/%* Dh ]ih nl[mn(
[ hog\_l i` i nb_l [o nbi lm `ioh^ o fnl[mioh^ ^icha hi b[lg _p_h ni m_hmcncp_
\fii^ ]_ffm $=l[_g[h( -530%( fiha)n_lg _rjimol_ ni o fnl[mioh^ \_cha q cnbion
[hs h_a[ncp_ _``_]n ih g [gg[fc[h ]_ff molpcp[f ch ]o fno l_ g_^cog $Oi^^(
-530%( [h^ `l__ `lig ch^o]cha ]bligimig[f [\_ll[ ncihm ch j l_ah[h n gc]_
$H_s_l( -530%* Ob_l_ [l_ _p_h ^[n[( []]il^cha ni qbc]b o fnl[mioh^ mbiof^
_hb[h]_ _htsg[nc] []ncpcns il mncg of[n_ ncmmo_ l_a_h_l[ncih * Jh ]fim_l m]lo nchs
ch [h[fstcha nb_ ]ih nl[^ c]ni ls l_mo fnm ( q_ ][h m__ nb [ n ^[g[a_ ni il cg j[cl)
g _hn i` \cifiac][f `oh]ncih q cff i]]ol c` ch n_hmcp_ o fnl[mioh^ _h_las cm om_^
il ^olcha nb_ mihc][ncih i` mo\mn[h]_m ^cmj_lm_^ ch [ko_iom( fiq)pcm]imcns
_hpclihg_hn* Dn cm ch mo]b [h _hpclihg _hn nb [ n o fnl[mioh^ ][pcn[ncihm ^_p_fij
chpifpcha _hilgiom \il^_l _h_la c_m q cnb chp[lc[\fs ^_mnlo]ncp_ l_mo fnm*
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LWX( +4 L _c [Z Y ^ W h j e \ i e d _ Y W j _ e d Wd Z m _ j ^ Z h W m W b e \ i f [ Y _c [ d i \e h W d W b o i [ i

<]on_ jb[m_ i` ch`f[gg[ncih >blihc] jb[m_ i` ch`f[gg[ncih
Nihc][ncih & Nihc][ncih &

?[sm >ihncho[f <]]ogof[n_^ ?[sm >ihncho[f <]]ogof[n_^

D* -2* &
.* & & & -3* )
/* ) & & -4*
0* & & & -5* )
1* ) & & .,* & & &
2* à & & & & .-* ) & &
3* ) ` & & ) d) ..* & &
4* & & & ./* ) & &
5* ) & & .0* $ & &

-,* & n & & .1* ) n & & ) n
--* ) j ) § $ $ .2* $ $ &
-.* Ç& .3* ) & $
-/* ) & & .4* & & &
-0* & & & .5* ) & &
-1*  n ) n /,* à ` V $ &
-2* & & & /-* ' & &
-3* â $ $ /.* $
-4* $ $ $ //* ) $ $
-5* $ $ /0* $ $ $
., * $ $ $ /1* ' j ' j
, + * ' j ) +

n 4â-2 [hcg[fm q_l_ n[e_h `il [h[fsmcm

Ob_ jl_m_hn j[j_l jlipc^_m ch`ilg[ncih [\ion iol ehiqf_^a_ i` ofnl[mioh^
[]ncih ih nb_ mshnb_mcm i` ]iff[a_h [h^ cnm ^_jimcncih ch h_qfs `ilg_^ [m
q_ff [m [fl_[^s mn[\cfct_^ ]ihh_]ncp_ ncmmo_ i` _rj_lcg_hn[f mo\]on[h_iom
al[hofig[ ch l[nm* Ob_ [cg i` nb_ _rj_lcg_hnm q[m ni i\n[ch `[]nm [\ion
o fnl[mioh^ ]ihnlif i` ]ihh_]ncp_ ncmmo_ ch p[lciom ]fchc][f ch^c][ncihm*

H < O @ M D < G <I? H @ O C J ? N

Oi m_lp_ [m [ gi^_f i` ]ihh_]ncp_ ncmmo_( q_ om_^ _rj_lcg_hn[f al[hofi)
g[n[ `ilg_^ [m [ l_mo fn i` cgjf[hncha , pcm]iom jlcmgm chni nb_ mo\]oncm
i` Rcmn[l l[ n_ g[f_m( [a_^ . gihnbm( [p_l* \*q* ./, Ü -2*1 a* Ob_ l[nm q_l_
e_jn ch ][a_m i` 1 [hcg[fm _[]b* G[lm_hçm ^c_n [h^ q[n_l q_l_ mojjfc_^ [^ fc\*
Ob_ n_]bhcko_ i` pcm]iom mjiha_ cgjf[hn[ncih [m q_ff [m nb_ [^p[hn[a_m i`
nb_ g_nbi^ q_l_ ^cm]omm_^ jl_pciomfs $Kimj|ócfipz( -53/( Kimj|ócfipz( -531%*
@rjimol_ ni ofnl[mioh^ â PN $,*4 HCt( - R+]g.( 1 gchm% q[m j_l`ilg_^ pc[
[ \ch^cha g_^cog [h^ mech ni [``_]n nb_ al[hofig[n[ cgg_^c[n_fs $Kimj|ócfipz(
-531% ch nqi q[sm $m__ O[\* -%* Ob_ n_lg ]ihncho[f mihc][ncih mcahc`c_m nb_
_gjfisg_hn i` _[]b ncg_ ih_ ofnl[mioh^ _rjimol_ ch nqi ^[sm( [ g[rcgog i`
n_h ncg_m( _ cnb_l ch nb_ []on_ jb[m_ i` nb_ ch`f[gg[ncih `lig ^[s , ni ^[s
.-( il ch nb_ ]blihc] jb[m_ i` nb_ ch`f[gg[ncih `lig ^[s -2 ni ^[s /1* Ob_
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n_lg []]ogof[n_^ mihc][ncih mcahc`c_m [ 1)^[s [jjfc][ncih i` _[]b ncg_ nqi
_rjimol_m ^olcha nb_ `clmn ^[s $ch nb_ _[lfs gilhcha [h^ _p_hcha biolm% qcnb
nb_ mihc][ncih m_lc_m [n ^ c``_l_hn jichnm i` ncg_ i` al[hofig[ ^_p_fijg_hn*
@[]b i` nb_ [hcg[fm om_^ b[^ - il . ]ihnlif [h^ - il . _rj_lcg_hn[f pcm]iom
jlcmgm cgjf[hn_^ msgg_nlc][ffs ch nb_ mo\]oncm i` nb_ ^ilm[f l_acih* <n nb_
acp_h jichn i` ncg_( nb_ [hcg[fm q_l_ ^_mnlis_^( nb_ mihc][n_^ al[hofig[n[
]iif)bigia_hct_^ [h^ \ci]b_gc][ffs nl_[n_^*

>iff[a_h $O>% [h^ hih)]iff[a_h jlin_chm $I>K% q_l_ `l[] ncih[n_^ omcha
[ gi^c`c][ncih $Cols]b( Kimj|ócfipz% i` [ g_nbi^ ^_m]lc\_^ \s Kcee[l[ch*
M_`ch_^ h_onl[ffs mifo\f_ $IN>% [h^ chmifo\f_ ]iff[a_h $D>% q_l_ _mncg[n_^ [m
bs^lirsjlifch_( nb_ inb_l jlin_chm \s g_[hm i` gi^c`c_^ Fd_f^[bfçm g_nbi^*
?_mirslc\iho]f_c] []c^ $?I<% _rnl[]ncih `lig nb_ ncmmo_ q[m j_l`ilg_^ omcha
nb_ gi^c`c_^ N]bgc^n)Ob[hhb[om_l g_nbi^( [h^ _mncg[n_^ \s g_[hm i` nb_
^cjb_hsf[gch_ l_[]ncih*

<]c^ afs]im[gchiafs][hm $B<B% q_l_ cmif[n_^ omcha [ gi^c`c_^ g_nbi^
i` >[f[nlihc _n [b( [h^ b_rim[gch_ _mncg[n_^ ko[hncn[ncp_fs omcha nb_ =i[m_
g_nbi^* Bfs]ijlin_chm $BK% q_l_ _mncg[n_^ jlcil ni j[j[ch ^ca_mncih [m
mc[fc] []c^*

Ob_ p[fo_m i` ^c``_l_hn \ci]b_gc][f j[l[g_n_lm [l_ acp_h ch q_cabn
ko[hncnc_m j_l - al[hofig[* Ob_ mn[ncm nc][f mcahc`c][h]_ i` nb_ ^c``_l_h]_m
\_nq__h _rj_lcg_hn[f [h^ ]ihnlif aliojm q[m ^_n_lgch_^ \s nb_ Rcf]irih
il^_l n_mn*

M @ N P G O N

Ob_ ]blihifiac][f ]iolm_ i` ]b[ha_m ch nb_ ]ihn_hn i` ?I< [h^ h_onl[ffs
mifo\f_ ]iff[a_h ch [h _rj_lcg_hn[f al[hofig[( acp_h ]ihncho[f il []]ogof[n_^
ofnl[mioh^ nl_[ng_hn( ch]l_[m_m ?I< ]ihn_hn ch ]igj[lcmih qcnb ]ihnlifm ch
[fgimn nb_ qbif_ `c_f^ oh^_l i\m_lp[ncih* Ob_l_ cm [ mcgcf[l _``_]n i` nb_
m[g_ ^im[a_ i` ofnl[mioh^ ih IN>* Dh ]ihnl[mn( [h []]ogof[n_^ PN ^im_ qcff
l_^o]_ ?I< [h^ IN> ]ihn_hnm* Ob_ l_^o]ncih cm j[lnc]o f[lfs ^cm]_lhc\f_ ch
[]]ogof[n_^ PN nl_[ ng_h n ch nb_ []on_ jb[m_ i` nb_ ch`f[gg[ncih qb_h nb_
]ihnlif al[hofig[ ][h \_ `ioh^ ^_p_fijcha gcninc] [h^ mshnb_nc] []ncpcnc_m

O[\* .6 Dh]l_[m_ $ % il ^_]l_[m_ $ Y % i` \[mc] mo\mn[h]_m ch _rj_lcg _hn[f al[hofig [
ch ]ih nl[ mn ni ]ihnli fm acp_h ^ c``_ l_h n o fnl[mioh^ nl_[ ng _h n* Ail \_ nn_ l c^_[( nb_

[p_l[a_ ^cl_] ncih cm l_j l_m_h n_^ [ n / ncg _ ch n_lp[fm

PN ]ihncho[f nl_[ng _hn PN []]ogof[n_^ nl_[ng _hn

Ocg_ chn_lp[f ^[sm 1â-1 -1â.1 . 1 )/ 1 1 )- 1 - 1 ). 1 . 1 )/ 1

?h[ j + j j - A
IN> j j j _ j A
>iff* jlin* A c j j -
I*)]iff* jlin* A j j j
<)><> j . _ + _ + -
BK j % j j + j
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ch fch_ qcnb ^[n[ ch^c][ncha nb_ ch]iljil[ncih i` /C nbsgc^ch_ [h^ -0B jlifch_
$g[le_^ qcnb [ ]cl]f_ ch nb_ `caol_ â Kimj|ócfipz( ohjo\fcmb_^%*

Aca* . mbiqm ]b[ha_m ch nb_ ]ihn_hnm i` ]iff[a_h [h^ hih)]iff[a_hiom
c jlin_chm* >ihncho[f mihc][ncih b[m hi mo\mn[hnc[f _``_]n ih ]iff[a_h il hih)

]iff[a_hiom jlin_ch ^_jimcncih ch nb_ ncmmo_( _r]_jn ih ^[s /1 i` nb_ ch`f[gg[ncih
qb_h hih)]iff[a_hiom jlin_chm [l_ m__h ch]l_[mcha* Ciq_p_l( [h []]ogof[n_^

Aca* -â/6 H_[h p[fo_m $Ü N* @*% i` ]ihh_]ncp_ ncmmo_ \[mc] mo\mn[h]_ ]ihn_hnm ch l[n
al[hofig[n[ oh^_l ^c``_l_hn _rj_lcg_hn[f ]ih^cncihm

+ttt
t
t
t
tt
t
t

( &

)* C * 4 '* ( & (* )& )* C

Aca* - #
s 9 ^_irslc\iho]f_c] []c^ ch -,- Ya+jc_]_( sc 9 IN>)bs^lirsjlifch_ ch -,+ Ya+jc_]_(
r 9 ^[sm( J ]ihnlif( Ç PN ]ihncho[f nl_[ng_hn( 9 PN []]ogof[n_^ nl_[ng_hn(

&K 9 ,*,1( &&K 9 ,*,. [a[chmn ]ihnlif( &&&K 9 ,*,-

^im_ ^i_m l[cm_ O> [h^ I>K ]ih]_hnl[ ncihm ch nb_ j_lci^ i` nl[hmcncih \_nq__h
nb_ []on_ [h^ ]blihc] jb[m_m* Jh ^[s /1 i` nb_ i\m_lp[ncih( biq_p_l( nb_
p[fo_m i` nb_ nqi j[l[g_n_lm [l_ `ioh^ ^_]l_[m_^*

Ob_ _``_]n i` o fnl[mioh^ ih nb_ B<B [h^ BK ]ihh_]ncp_ ncmmo_ ]ihmncno_hnm
][h \_ m__h ch Aca* /* B<B ]ihn_hn cm m__h `[ffcha ch \inb g_nbi^m i` o fnl[ )
mioh^ nl_[ng_hn( _r]_jn ih ^[s 1 qb_h ]ihncho[f ofnl[mioh^ nl_[ng_hn cm
[]]igj[hc_^ \s [h ch]l_[m_ ch nb_ p[fo_m* Bfs]ijlin_ch ]ihn_hn cm ^iqh( acp_h
[]]ogof[n_^ ofnl[mioh^ nl_[ ng_h n ch nb_ _[lfs jb[m_ i` nb_ ^_p_fijg_hn i`
al[hofig[* Dh ]ihnl[mn( ]ihncho[f mihc][ncih cm l_mjihmc\f_ `il [h ch]l_[m_
ch afs]ijlin_chm ch nb_ ]blihc] jb[m_ i` nb_ ch`f[gg[ncih*

? D N >PN N D JI

No\]on[h_iom al[hofig[ ch^o]_^ \s mocn[\f_ g[n_lc[f cgjf[hn[ncih chni
nb_ mo\]oncm [jj_[lm ni \_ [ aii^ gi^_f( ih qbc]b ni i\m_lp_ nb_ ^sh[gc]m
i` ch`f[gg[nils b_[fcha jli]_mm_m* Ob_ n_]bhc][f [^p[hn[a_m i` nbcm ech^
i` [jjli[]b [l_ ch nb_ mj_]cg_hm `il [h[fsm_m \_cha mi q_ff ]ih`ch_^ ch mj[]_*
Ob_ ^sh[gc]m i` nb_ ]ihh_]ncp_ ncmmo_ aliqcha chni nb_ al[hofig[ cm ]ig)
j[l[\f_ qcnb nb_ b_[fcha i` mech qioh^m* Dh nb_ [\ip_)^_m]lc\_^ _rj_lcg_hn[f
[ll[ha_g_hn( nb_ ]iolm_ i` nb_ []on_ [h^ ]blihc] jb[m_m i` nb_ b_[fcha jli]_mm
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q[m `iffiq_^ oj qcnbch nb_ l[ha_ i` /1 ^[sm* <jjlircg[n_fs [m `lig ^[s .,( nb_
cgjf[hn_^ g[n_lc[ f qcff b[p_ \__h `cff_^ qcnb `c\liom ncmmo_ qcnb nb_ pifog_
i` `c\liom ncmmo_ ]ihmncno_hnm nsjc][f i` nb_ []on_ jb[m_ \_cha [fl_[^s ih nb_
^_]l_[m_ $`c\li\f[mnm â ?I<( afs]im[gchiafs][hm( afs]ijlin_chm%* Oin[f ]if)
f[a_h jlin_chm ai ih ch]l_[mcha ihfs h_afcac\fs qcnb g[chfs hih)]iff[a_h
ncmmo_ jlin_chm \_cha l_mjihmc\f_ `il nb_ ncmmo_ q_cabn ch]l_g_hn \s nb_ /1nb
^[s i` nb_ _rj_lcg_hn*
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E
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Aca* .

s 9 nin[f ]iff[a_h ch + * - Ya+jc_]_( sc 9 hih)]iff[a_hiom jlin_chm ch + * - Ya+jc_]_(
r 9 ^[sm( J ]ihnlif( [ PN ]ihncho[f nl_[ng_hn( 9 PN []]ogof[n_^ nl_[ng_hn( &K 9

9 [a[chmn ]ihnlif( &&K 9 ,*,.

M_]iahcncih i` nb_ \[mc] ^sh[gc]m i` b_[fcha oh^_l _rj_lcg_hn[f ]ih)
^cncihm cm [ h_]_mm[ls `clmn mn_j `il [hs n[ la_n_^ ]ihnlif i` nb_ jli]_mm* <m qcff
\_ ehiqh( _p_h nb_ \cifiac][ffs _rnl_g_fs _``_]ncp_ _h_las i` cihctcha
l[^c[ ncih ][h( oh^_l mocn[\f_ ]ih^cncihm( \_ om_^ hin ihfs ni chbc\cn \on [fmi
ni mncgof[n_ jlin_ ch g_n[\ifcmg $Gi_]e_l _n [b( -531%*

Oblioabion nb_ ^ol[ncih i` nb_ _rj_lcg_hn( o fnl[mioh^ q[m om_^ ch ^im_m
fiq _hioab ni jl_p_hn nb_ [hcg[fm `lig `__fcha j[ch mi [m ni fcgcn nb_ \i^sçm
a_h_l[f l_mjihm_ ni mihc][ncih* <hs j[ch`of m_hm[ncih cm fche_^ qcnb [ fi][f
m_hm[ncih i` chn_hmcp_ b_[n ch nb_ [l_[ oh^_l mihc][ncih* Dgjf[hn_^ nb_lgcmnilm
q_l_ om_^ ni g[e_ mol_ nb[ n [`n_l 1 gchon_m i` mihc][ncih nb_ n_gj_l[nol_
ch nb_ ncmmo_ qiof^ b[p_ lcm_h \s [ g[rcgog i` .*1 Ä> ch nb_ []on_ jb[m_(
[h^ \s hi gil_ nb[h ,*4 Ä> ch nb_ ]blihc] jb[m_ i` b_[fcha $Kimj|ócfipz( hin
s_n jo\fcmb_^%* < mcgcf[l ch]l_[m_ ch n_gj_l[ nol_ ch nb_ ]ihnlif [hcg[f ][h
\_ ch^o]_^ \s fcabn g[mm[a_* <hs ^cl_]n nb_lg[f _``_]nm i` PN ][h nb_h \_
lo f_^ ion* Rb[n_p_l ]b[ha_m ch nb_ ^sh[gc]m i` b_[fcha nb_l_ [l_( [`n_l _r)
jimol_ ni PN( ][h \_ m__h [m [ l_mo fn i` cnm g_]b[hc][f []ncih* Dh [ mifc^
m nlo] no l_ ncmmo_ nbcm g[s b[p_ nb_ _``_]nm i` ^cl_]n l[^ c[ ncih jl_mmol_( il nb[n
jli^o]_^ \s `lc]ncih ch \_nq__h nqi jb[m_m( il mioh^ [gjfcno^_ jl_mmol_* Dh



pc_q i` nb_ bcabfs pcm]iom _hpclihg_hn( nb_ ][pcn[ncih jb_hig_hih ][h [fmi
\_ lo f_^ ion* M[^c[ncih jl_mmol_ cm gil_ fce_fs ni [``_]n nb_ h_lp_m [h^ p_mm_fm
ch nb_ mihc][n_^ l_acih [h^( ^_j_h^cha ih nb_ ^im_( ni ][om_ ]b[ha_m ch nb_cl
`oh]ncihm $`lig []on_ bsj_l[_gc[ oj ni p[mi^cf[n[ncih [h^ ][jcff[ls ^_)
mnlo]ncih%* <gjfcno^_ jl_mmol_ cm gil_ fce_fs ni \_ mcahc`c][hn qcnb l_mj_]n ni
nb_ m nlo] no l_ i` nb_ ncmmo_ ]ih]_lh_^* Ob_ mjl_[^cha i` jimcncp_ [h^ h_a[ncp_

+
+
+

+
+
+

Z +

)* C * '& '* (& ( * ) & ) * C

Aca* /

s 9 []c^ afs]im[gchiafs][hm ch + * , Ya+jc_]_( sc 9 afs]ijlin_chm ch + * , Ya+jc_]_(
r 9 ^[sm( J ]ihnlif( Ç PN ]ihncho[f nl_[ng_hn( 9 PN []]ogof[n_^ nl_[ng_hn( &K 9

9 [a[chmn ]ihnlif( &&K 9 ,*,.

jl_mmol_ q[p_m g[s \_ l_mjihmc\f_ `il mfcabn ^[g[a_ ni il _p_h ^_mnlo]ncih
i` ]_ffm( j[lnc]o f[lfs nbim_ i` [ mct_ f[la_ _hioab ni n[e_ ch [ g[rcgog i`
jl_mmol_ ]b[ha_m* Nn[ncih[ls ncmmo_ ]_ffm [l_ fce_fs ni \_ [``_]n_^ gil_ nb[h
gi\cf_ ]_ffm [m nb_ f[ n n_ l b[p_ [ ]b[h]_ i` _m][jcha `lig [h chn_hmcp_ o fnl[ )
mioh^ `c_f^ ih]_ nb_ _hpclihg_hn \_achm ni pc\l[n_*

Ob_ l_mofnm i` nb_ _rj_lcg_hnm mbiq nb[ n ]ihncho[f om_m i` fiq ^im_m i`
ofnl[mioh^ n_h^m ni g[e_ om_ i` nb_ jimcncp_ []ncih i` l[^c[ncih jl_mmol_ nbom
g[echa `il [h cgjlip_g_hn ch mojjfscha nb_ ncmmo_ qcnb honlc_hnm [h^ irsa_h*
< ]ogof[n_^ ^im_ i` ofnl[mioh^ g[s jli^o]_ _cnb_l p[m]of[l j[l[fsmcm il
^[g[a_ nb_ ncmmo_ m nlo] no l_ [m [ l_mo fn i` [gjfcno^_ jl_mmol_* Dh nbcm j[ l)
nc]o f[l ][m_( nb_ ncg_ chn_lp[f \_nq__h _[]b nqi []nm i` mihc][ncih cm hin fiha
_hioab ni g[e_ aii^ `il nb_ l_mofn cha gc]li^[g[a_ [h^ mi [ ]ogof[ncih i`
nb_ ^[g[a_ i]]olm*

Oi jlipc^_ [ ]igjl_b_hmcp_ c^_[( nb_ l_mofnm i` nb_ _rj_lcg_hnm [l_
mogg_^ oj ch O[\* O b _ ] i h n c h o [ f g _ n b i ^ i ` o f n l [ m i o h ^
n l _ [ n g _ h n qcff m ncgof[n_ nb_ []ncp_ jli]_mm i` b_[fcha* Hcninc] [h^ msh)
nb_nc] ]_ff []ncpcns cm ch]l_[m_^ $?I<( IN>%( \on nb_l_ [l_ hi ]b[ha_m ch nb_
_h^ jli^o]nm i` nb_ mshnb_mcm â ]iff[a_hiom [h^ hih)]iff[a_hiom jlin_chm â
[m l_a[l^m nb_cl ]ihn_hnm ch nb_ ncmmo_* <]c^ afs]im[gchiafs][h ]ihn_hn cm
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_p_h fiq_l* Obcm g[s \_ ^o_ ni ch]l_[m_^ g_n[\ifc] nolhip_l i` nb_m_ mnlo] nol[ f
]ihmncno_hnm( j[lnc]of[lfs hinc]_[\f_ ch afs]im[gchiafs][hm* Bfs]ijlin_chm [l_
hin mj_]c`c][ffs fi][f mo\mn[h]_m* Bcp_h [ \_nn_l \fii^ mojjfs( nb_ cl ch]l_[m_
g[s \_ ch^o]_^ \s [ `fiq `lig inb_l miol]_m* < ] ] o g o f [ n _ ^ o f n l [ )
m i o h ^ n l _ [ n g _ h n ch nb_ []on_ jb[m_ i` b_[fcha $^[s 1â-1% n_h^m ni
l_^o]_ nb_ ]ih]_hnl[ncih i` ]_ffm [h^ h_qfs ^_p_fij_^ ]iff[a_h $IN>% domn
[m i` B<B [h^ afs]ijlin_chm* Ob_l_ cm( biq_p_l( [h ch]l_[m_ ch nb_ [giohn i`
m nlo] nol[ f jlin_chm ch nb_ ncmmo_( [ jc_]_ i` _pc^_h]_ i` nb_cl g_n[\ifc] no lh )
ip_l \_cha mfiq_^ ^iqh*

Dh ]ihnl[mn( ]iff[a_h mshnb_mcm cm `ioh^ ch]l_[m_^ ch nb_ ]blihc] jb[m_
i` nb_ ch`f[gg[ncih $^[s -0â.1%* Dn g[s q_ff \_ nb[ n ch nbcm jb[m_ nb_ ]_ffm
[l_ f_mm m_hmcncp_ ni ^[g[a_ [h^ nb[ n qb[n ][h \_ m__h aicha ih cm [ mshnb_nc]
[]ncp[ncih i` mig_ i` nb_ [fl_[^s l_mncha ]_ff jijof[ncih ch l_mjihm_ ni [h
[]]ogof[n_^ ^im_ i` ofnl[mioh^* Ob_ mo\m_ko_hn ^lij ch nb_ [giohn i`
m nlo] nol[ f jlin_chm $^[s .1â/1% g[s \_ ^o_ ni [ mncgof[ncih i` jlin_i) [h^
]iff[a_hifsnc] []ncih ch nb_ ncmmo_* E* C*

>JI>GPN D JI

Ob_ l_mofnm i\n[ch_^ \s nqi g_nbi^m i` nl_[ng_hn omcha ofnl[mioh^ i`
nb_ m[g_ `l_ko_h]s( chn_hmcns [h^ mihc][ncih ncg_ ch nb_ ]iolm_ i` gi^_f
b_[fcha acp_ [h c^_[ i` cnm jimmc\f_ ]fchc][f om_m* <h [jjlijlc[ n_ _rjimol_ ni
ofnl[mioh^ ][h b_fj mj__^ oj nb_ jli]_mm i` b_[fcha* <h [fn_lh[ncp_ g_nbi^
$gil_ `l_ko_hn _rjimol_m ch [ mbiln_ l j_lci^ i` ncg_% ][h( ch ]ihnl[mn( b_fj
\l_[e ^iqh mnlo] nol[ f jlin_chm ch nb_ ]blihc] jb[m_* Ob_ ^im[a_ [m q_ff [m
nb_ g_nbi^ i` o fnl[mioh^ nl_[ ng_hn gomn \_ ch^c][n_^ jl_]cm_fs ch fch_ qcnb
nb_ nb_l[j_onc] i\d_]ncp_ qcnb ^o_ l_mj_]n ni nb_ ]ih^cncih [h^ ^sh[gc]m i`
nb_ jli]_mm ni \_ [``_]n_^*

NPHH<MT

J\m_lp[ncihm q_l_ g[^_ i` ^c``_l_hn g_nbi^m i` ofnl[mioh^ nl_[ ng_hn ch
_rj_lcg_hn[f gi^_f b_[fcha ch l[nm* Klcg_ [nn_hncih q[m ^_pin_^ ni ]iff[a_h
g_n[\ifcmg* Nihc][ncih [n fiha_l chn_lp[fm i` ncg_ ][h b_fj mj__^ oj nb_
jli]_mm i` b_[fcha* Pfnl[mioh^ nl_[ ng_hn [n mbiln chn_lp[fm b_fjm \l_[e ^iqh
mnlo] nol[ f jlin_chm ch nb_ ]blihc] jb[m_ i` b_[fcha*

MyNPHy

Ad\bk[dY[ Z[ A}kbjhWied ikh bW iodj^äi[ [j A}WYYkckbWj_ed Zk YebbW]äd[ ZWdi
b[ j_iik Zk ]hWdkbec[ [nfuh_c[djWb( DW feii_X_b_ju Z}kd[ kj_b_iWj_ed Yb_d_gk[

Z[ +}kbjhWied ZWdi b[i jhekXb[i Z[ bW ]kuh_ied
E* K i m j | ó c f i p z

Jh [ mocpc -çch`fo[h]_ ^_m ^c``{l_hnm gi^_m ^ç[jjfc][ncih ^_ Dçofnl[mih mol oh_
ao{lcmih _rj{lcg_hn[f_ ^_ gi^_f_ ]b_t f_m l[nm* Jh [ jlün{ [nn_hncih molnion [o g_n[)
\ifcmg_ ^o ]iff[aüh_* Nc f[ mihilcm[ncih m_ `[cn a chn_lp[ff_m {ficah{m( f_ jli]_mmom
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^_ f[ ao{lcmih j_on {nl_ []]{f_l{* Gç[jjfc][ncih ^_ Qofnl[mih ^[hm ^_ ]iolnm l{]omm
^_ n_gjm `[cn [p[h]_l f[ ^{al[^[ncih ^_m [f\ogch_m mnlo]nol[f_m ^[hm f[ jb[m_ ]bli)
hcko_ ^_ f[ ao{lcmih*

UPN<HH@IA<N NPIB

<[h =_dåbkii Z[i MbjhWiY^Wbbi Wk\ Z_[ Kodj^[i[ kdZ 9XbW][hkd]
Z[i CebbW][di _d ZWi ?[m[X[ Z[i N[hikY^]hWdkbeci( <_[ Ee]b_Y^a[_j

Z[h ab_d_iY^[d 9dm[dZkd] Z[i MbjhWiY^Wbbi X[_ @[_bkd]iijehkd][d

E* K i m j | ó c f i p z

@m qol^_ ^_l @ch`comm p_l]bc_^_h_l <jjfce[ncihmg_nbi^_h ^_m Pfnl[m]b[ffm [o`
^c_ Q_lmo]bmgi^_ffb_cfoha \_c M[nn_h ohn_lmo]bn* ?c_ <o`g_lem[ge_cn eiht_hnlc_ln_
mc]b pil [ff_g [o` ^_h Nni``q_]bm_f ^_m Fiff[a_hm* =_c ^_l =_m]b[ffoha gcn f[ha_l_h
U_cn[\mn[h^_h e[hh ^_l C_cfohamjlit_mm \_m]bf_ohcan q_l^_h* ?c_ <jjfce[ncih pih
Pfnl[m]b[ff ch eolt_h U_cn[\mn[h^_h ohn_lmnontn ^_h <\\[o mnloenol[f_l @cq_cmm_ ch
^_l ]blihcm]b_h Kb[m_ ^_l C_cfoha*

M @ NPH@I

Ad\bk[dY_W Z[b kbjhWied_Ze W bW ivdj[i_i o WYkckbWY_wd Z[b Yebt][de Wb j[`_Ze
Z[ kd ]hWdkbecW [nf[h_c[djWb( DW fei_X_b_ZWZ Z[ kj_b_pWh [d Yb_d_YWi

[b kbjhWied_Ze ZkhWdj[ YkhWY_wd Z_\_Y_b

E* K i m j | ó c f i p z

Ao_ i\m_lp[^[ ch`fo_h]c[ ^_ f[ p[lc[ g[h_l[ ^_ f[ [jfc][]c}h ^_f ofnl[mihc^i
[ f[ ]ol[]c}h _rj_lcg_hn[f gi^_fi _h f[m l[n[m* <n_h]c}h `o_ jl_mn[^[ _mj_]c[fg_hn_
[f g_n[\ifcmgi ^_f ]ifza_hi* @f jli]_mi ^_ f[ ]ol[]c}h jo_^_ m_l []_f_l[^i jil
[jfc][]c}h ^_f ofnl[mihc^i ]ih chn{lp[fim g[sil_m* <jfc][]c}h ^_f ofnl[mihc^i ]ih
chn{lp[fim ]ilnim [so^[ [ f[ ^_al[^[ncih ^_ f[m [f\~gch[m _mnlo]nol[f_m _h f[ `[m_
]l}hc][ ^_ f[ ]ol[]c}h*

M @ A @M@I>@ N

-* :hW[cWd& B(& ;eWab[o& O( L(4 =lcn* E*
M[^c[n*( 03( / 6 110( -530*

.* ;eWab[o& O( L(& :hemd& J( ;(& BWc[i&
>* B(& ?ekbZ& J( C(4 <l]b* =ci]b_g*( -15(
1 6 3..( -53/*

/* D_da[& ;( <*( ;Whij[di[d& =( D(4 <l]b*
Nola*( -,3( 0 6 443( -53/*

0* De[Ya[h& O(& <eci& <(& KjWi& E( D(4
M[^c[n* M_m*( 2-( -6 .-2( -531*

1* E[o[h& J( <*6 K_^c[nlc]m( 10( / 6 .22(
-530*

2* HeifvÉ_belt& B(& :htpZelt& C(4 N_l* g_^*(
R l)-Y ). 6 5( -531*

3* HeifvÉ_belt& E*6 R cmm_hm]b* U*( Cog)
\if^n)P hcp_lmcn[n =_lfch( ..( 0 6 /4.( -53/*

4* LeZZ& H(& KY^heo& >* :(4 M[^cifias(
--/( . 6 001( -530*

5* R^_p^_dW& ?( H(& NW_dij[_d& M* K(& :hW'
]_diaWoW& >( Q(4 ?ief* <I PNNM( .-/( 1 6
6 --5/( -53-*

-,* Reh_dW& J* E(& =bf_d[h& A( F(4 =ci`ctce[(
.3( . 6 //.( -53.*

?l* E* Kimj|ócfipz( =_leip[ /0â/4( 2-. ,, =lhi ) Flzfipi Kif_( >t_]bimfip[ec[
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Np_l^fipme N]c_hnc`c] Dhmncno n_ i` Ol[og[nifias [h^ Jlnbij[_^c]m( Np_l^fipme $PNNM%
? cl_]nil U* K* Go\_ach[( ^i]nil i` g_^c][f m]c_h]_m

?_j[lng _hn i` J li`[]c[f Nola_ls
? cl_]nil Q* D* Nb n]bcj[n]b_p[( ^i]nil i` g _^c][f m]c_h]_m

DGF?'L=JE J=KMDLK G> L@= >J== ;GJAME'>9L HD9KLQ
:Q N9JAGMK >9;A9D <=>=;LK 9F< <=>GJEALA=K

G* <* N J F J G J Q <

H[hs ^cm_[m_m i` [ g[h^c\ofi)`[]c[f l_acih f_[^ ni oh^_l^_p_fijg_hn [h^
[nlijbs i` `[]c[f ncmmo_m* No\m_ko_hnfs( nb_ ]b[ha_^ `[]c[f ]ihniol( ^cmnol\_^
msgg_nls i` \inb mc^_m [h^ ^cm`caol[ncih i` nb_ `[]_ [^p_lm_fs [``_]n nb_
mig[nc] [h^ jms]bc] ]ih^cncih i` [ j[nc_hn*

Q[lciom ech^m i` [onial[`nm( bigial[`nm( b_ n_ lial[ ` nm [h^ [ffijf[mnc]
g[n_lc[ fm ][h \_ om_^ `il [ ]ihniol jf[mns i` [ ^cm`caol_^ `[]_*

M_]_hnfs( [ ]ihniol [onijf[mns \s [ `l__ ^__jcnb_fct_^ ]ilcog)`[n al[`n cm
om_^ gil_ [h^ gil_ qc^_fs ch jf[mnc] mola_ls i` nb_ `[]_ [ff ip_l nb_ qilf^*
< joljim_`ofh_mm i` nbcm g_nbi^ i` `[]c[f ]ihniol jf[mns q[m [^gcnn_^ \s g[hs
mola_ihm $=olc[h -5237 M[o_l [h^ Hceb_fmih -50/7 K_óeipz -53-7 Hoebch
-530 [h^ inb_lm%*

Ob_ jimcncp_ `_[nol_m i` nb_ `l__ ]ilcog)`[n `[]c[f [onijf[mns [l_6 [p[cf)
[\cfcns [h^ mcgjfc]cns i` nb_ g_nbi^( jimmc\cfcns ni l_j_[n cn gil_ nb[h ih]_(
jbsmcifiac][f `_[ nol_m i` nb_ [jjfc_^ ncmmo_( mbiln ^ol[ncih i` nl_[ ng_hn [h^
_[lfs [jj_[l[h]_ i` [ ^_mcl_^ _``_]n*

O[\* -* Ob_ `l__ ]ilcog)`[n jf[mns \s `[]c[f ^_`_]nm [h^ ^_`ilgcnc_m i` p[lciom _ncifias

?c[ahimcm Iog\_l i`
j[nc_hnm

Iog\_l i`
]ilcog)`[n
jf[mnc_m

Iog\_l i`
mo\m_ko_hn
]ill_]ncha
ij_l[ncihm

-* Klial_mmcp_ fcji^smnlijbs
$E=[ll[e_l)Ncgihçm ^cm_[m_% -, -1 .

($ Klial_mmcp_ `[]c[f b_g c[nlijbs 0 0 â
/* ?_`_]nm [h^ m][l [nlijbs i` mi`n ncmmo_ ^o_ ni

chdolc_m [h^ ch`f[gg[nils jli]_mm_m / -, Z
0* Dh\ilh `[]c[f bsjijf[mc[ 1 2 c
1* K[l[fsmcm i` `[]c[f gcgc] gom]f_m / 0 â

2* Hc]lia_hs 4 5 .

Oin[f // 04 1
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Acaol_ -*6 K[nc_h n K* K lial_mmcp_ fcji^smnlijbs* â [ â \_`il_ nl_[ ng _h n $-3 s_[lm
if^%( \ â , s_[lm [ `n_ l ]ilcog )`[n jf[mns( ] â 2 s_[lm [`n_ l nb_ jf[mns( ^ â ]ihniolm

i` nb_ ]ilcog )`[n a l[ ` n 2 s_[lm [`n_ l nb_ ij_l[ncih

-41



Ob_ `ch[f ijchcih ih l[ncih[fcns i` nb_ `l__ ]ilcog)`[n `[]c[f [onijf[mns mbiof^
\_ \[m_^ ih mno^s i` fiha)n_lg l_mofnm i` nb_ nl_[ ng_hn* =on nbcm jli\f_g
q[m ihfs gchcg[ffs [hmq_l_^ ch fcn_l[nol_ * Ob_l_`il_( q_ [h[fst_^ nb_ fiha)
n_lg l_mofnm i` nb_ `l__ ]ilcog)`[n ]ihniol [onijf[mnc_m \s // j[nc_hnm qcnb
p[lciom ^_`ilgcnc_m i` nb_ `[]_ $.4 qig_h [h^ 1 g_h%* Oin[ffs( 04 jf[mnc]
ij_l[ncihm q_l_ j_l`ilg_^( m n[lncha ch -523*

< n_]bhcko_ i` nb_ ij_l[ncih q[m ^_m]lc\_^ _fm_qb_l_ $Nieifip[ -53.%*
Ob_ O[\f_ -* mbiqm hog\_lm i` `l__ ]ilcog)`[n ]ihniol [onijf[mnc_m j_ l)

`ilg_^ \s j[nc_hnm qcnb p[lciom `[]c[f ^_`_]nm [h^ ^_`ilgcnc_m*
<ff nb_ ij_l[ncihm jli]__^_^ mo]]_mm`offs q cnbion m_ko_mnl[ ncih i` nb_

]ilcog)`[n [onial[`n [h^ q cnbion jolo f_h n ch`f[gg[ncih* Ob_ j[nc_hnm f_`n nb_
>fchc] / ni 0 q__em [`n_l nb_ ij_l[ncih [h^ ]iof^ ]ihncho_ ch nb_ cl qile*
< mojjf_g_hn[ls ]ilcog)`[n `[]c[f ]ihniol [onijf[mns q[m j_l`ilg_^ -â2
s_[lm f[ n_l \s 2 j[nc_hnm [h^ _r]cmcih i` moljfom ]ilcog)`[n f[s_l q[m h_]_mm[ls
ch / ][m_m* No]b [h chn_lp_hncih cm bcabfs oh^_mcl[\f_( [m cn g[s \_ `iffiq_^
\s _rn_hmcp_ l_mifoncih i` nb_ `[n al[`n* Obcm q[m i\m_lp_^ ch ih_ j[nc_h n qcnb
jlial_mmcp_ fcji^smnlijbs* Dn q[m h_]_mm[ls ni l_j_[n nb_ `[]c[f jf[mns 1 s_[lm
f[n_l*

<h _mncg[ncih i` nb_ fiha)n_lg l_mofnm i` `[]c[f jf[mnc_m \s `l__ ]ilcog)`[n
al[`nm q[m \[m_^ ih ]fchc][f ^[n[( jbinial[jbc] ^i]og_hn[ncih [h^ _r[gch[ncih
i` nb_ j[nc_hn*

A caol_ .*6 K[nc_h n Nb* Klial_mmcp_ `[]c[f b_g c[nlijbs ih nb_ lca b n mc^_* â [ â \_`il_6
nl_[ ng _h n $-0 s_[lm if^%( \ â 2 s_[lm [ `n_ l `l__ ]ilcog )`[n jf[mns
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Acaol_ /*6 K [nc_h n B* N][l [nlijbs i` mi`n ncmmo_m ih lcab n ]b__e ][om_^ \s r)l[s
nb_l[js i` b_g[hacig[* â [( \ â \_`il_ nl_[ ng _h n7 ]( ^ â / s_[lm [`n_l `l__

]ilcog )`[n jf[mns
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< nin[f i` -, j[nc_hnm mo``_l_^ `lig jlial_mmcp_ `[]c[f fcji^smnlijbs
$5 qig_h [h^ - g[h% [h^ q_l_ ij_l[n_^ ih ch nb_ [a_ i` -2 ni 0- s_[lm* Ob_
fiha)n_lg l_mofnm q_l_ ]b_]e_^ 0 ni 3 s_[lm [`n_l nb_ ij_l[ncih \s `cp_ i`
nb_g [h^ . ni 0 s_[lm [`n_l nb_ ij_l[ncih \s [hinb_l `cp_ j[nc_hnm* Dh nb_
`clmn nqi j[nc_hnm qcnb [ jlial_mmcp_ fcji^smnlijbs nb_ jf[mns i` ]b__em \s
nb_ `l__ ]ilcog)`[n al[`n q[m m_p_l[f ncg_m l_j_[n_^( mi nb[ n nb_ msgg_nlc][f
]ihniolm i` \inb mc^_m i` nb_ `[]_ q_l_ hin []bc_p_^ [h^ `ol nb_l jf[mnc_m [h^
]ill_]ncihm q_l_ l_kocl_^* Dh inb_l 2 j[nc_hnm nb_ jf[mns i` \inb mc^_m i` nb_
`[]_ q[m g[^_ mcgofn[h_[omfs ^olcha ih_ ij_l[ncih [h^ nb_ msgg_nls i`
\inb `l__ ]ilcog)`[n al[`nm [h^ ]ill_mjih^cha mo\]on[h_iom ji]e_nm ih ]b__em(
q[m jl_]cm_fs ]ihnliff_^* Bii^ l_mofnm q_l_ i\n[ch_^ ch nb_m_ j[nc_hnm [h^
`o l nb_ l ]ill_]ncihm q_l_ ohh_]_mm[ls* Ob_ ^__jcnb_fct_^ ]ilcog)`[n al[`nm
q_l_ n[e_h `lig afon_[f l_acihm* Ob_cl mct_ q[m 4S3 ]g* ?olcha s_[lm
[ j[lnc[ f l_mifoncih [h^ `c\limcm niie jf[]_ $nb_ `c\limcm ch , ][m_m q[m
bcmnifiac][ffs ]ih`clg_^%* =s [ j[nc_hn K* qcnb [ jlial_mmcp_ fcji^smnlijbs
$Aca* -%( qbi q[m ^_m]lc\_^ ch [ jl_pciom j[j_l $Nieifip[ -53.X( nb_ ]b__e
al[^o[ffs \_][g_ nb chh_l ^olcha 0 s_[lm [`n_l nb_ ij_l[ncih( \on cn ^c^ hin
jli]__^ ni l_f[jm_ i` [ ]b__e ^_jl_mmcih( hil ni `ilg[ncih i` qlchef_m* Ob_
mct_ i` b_[f_^ ]ilcog)`[n al[`nm g_[mol_^ \s j[fj[ncih q[m ^cgchcmb_^ \s
.â/ ]g [h^ l_]_hnfs cn cm 2S0 ]g* Ob_ j[nc_h n q[m m[ncm`c_^ qcnb nb_ ]img_nc]
_``_]n i` nb_ ij_l[ncih [h^ ain g[llc_^*

Aiol aclfm qcnb jlial_mmcp_ `[]c[f b_gc[nlijbs( -0â-3 s_[lm if^( q_l_
ij_l[n_^ ih* Ob_s q_l_ `iffiq_^ `il 0 ni 2 s_[lm [`n_l nb_ ij_l[ncih* ?olcha
nbcm ncg_( nb_ mct_ i` b_[f_^ ]ilcog)`[n al[`nm ^_]l_[m_^ \s .â/ ]g* =s [ aclf
mo``_lcha `lig Mig\_laçm ^cm_[m_ [h^ `iffiq_^ `il -- s_[lm( [ ]ihniol `[]c[f
jf[mns \s ^__jcnb_fct_^ no\_^ `f[j q[m m_p_l[f ncg_m l_j_[n_^ [h^ [ `l__
]ilcog)`[n jf[mns m_lp_^ ihfs [m [ mojjf_g_hn[ls ]ill_]ncha ij_l[ncih*

<hinb_l j[nc_hn Nb*( -0 s_[lm if^( qcnb [ `[]c[f b_gc[nlijbs ih nb_ lcabn
mc^_ q[m ij_l[n_^ ih Eoh_ .0( -525* < ]ihniol jf[mns q[m g[^_ \s `l__ ]ilcog)
`[n f[s_l i` -,*1S0 ]g mct_( chm_ln_^ nblioab [h ch]cmcih ch nb_ lcabn n_gjil[f
l_acih* @[lfc_l( nb_ aclf q[m [fl_[^s nl_[ n_^ ch ^c``_l_hn bimjcn[fm* Dh nb_ [a_
i` 0 mb_ q[m cll[^ c[ n_^ \s r)l[sm* < \f__^cha chni [h [hn_lci l _s_ ]b[g\_l f_^
ni fimm i` pcmcih i` nb_ l cab n _s_* < msgj[nb_]nigs i` l cab n mn_ff[n_ a[hafcih
q[m g[^_ ch -52.* Jh E[ho[ls ..( -53,( [ jf[mns i` j[lnc[ffs [nlijbc_^ ojj_l
fcj q[m j_l`ilg_^ []]il^cha ni <\\_* Dh -53-( nb_ l ca b n _s_ q[m _ho]f_[n_^
ch nb_ >fchc] i` _s_ ^cm_[m_m [h^ [ jlimnb_mcm q[m [jjfc_^* Ob_ mct_ i` nb_
b_[f_^ ]ilcog)`[n al[ ` n ch nb_ lcab n ]b__e ^_]l_[m_^ ni 3*1 S .*1 ]g 0 s_[lm
[`n_l nb_ ij_l[ncih( \on cnm lioh^_^ mb[j_ q[m jl_m_lp_^* Ob_ j[nc_hn cm
m[ncm`c_^ qcnb nb_ ]img_nc] _``_]n i` nb_ ij_l[ncih [h^ mno^c_m ch nb_ nb cl^
]f[mm i` nb_ Dhmncnon_ i` @]ihigs*

< m][l [nlijbs i` nb_ mi`n ncmmo_m ch nb_ lcabn ]b__e i]]oll_^ [`n_l r)l[s
nb_l[js( ch^c][n_^ ch ]bcf^bii^ [m nl_[ ng_hn i` b_g[hacig[( ch [ j[nc_hn B*
$\ilh ch -51.%* Ob_ `l__ ]ilcog)`[n jf[mns f_^ ni aii^ fiha)n_lg l_mo fn $Aca* /%*
< ^_jl_mmcih ih [ ]ihniol i` nb_ l cab n ]b__e q[m l_j[cl_^ \s g_[hm i`
`cp_)ncg_m l_j_[n_^ chm_lncih i` nb_ `l__ ]ilcog)`[n al[`nm chni qc^_ mo\)
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]on[h_iom ji]e_nm( mcgofn[h_iomfs qcnb _r]cmcih i` nb_ m][l* Ob_ m[g_ l_mofn
i` [ mcgcf[l ij_l[ncih q[m i\n[ch_^ \s j[nc_hn N* $\ilh ch -501% qcnb m][l
[nlijbs i` nb_ mi`n ncmmo_m ih nb_ f_`n ]b__e ][om_^ \s hig[( [h^ \s j[nc_hn
Nb* $\ilh ch -51/% qcnb [ ^_`_]n i` `[]c[f ncmmo_m ^o_ ni \off_n chdols* Ob_
mct_ i` b_[f_^ ]ilcog)`[n al[`nm ch nb_m_ j[nc_hnm ^cgchcmb_^ \s + | , ]g
^olcha / s_[lm* Ob_ []bc_p_^ ]img_nc] _``_]nm [l_ jl_m_lp_^*

A caol_ 0*6 K[nc_hn O]b* Dh\ilh `[]c[f bsjijf[mc[ ih nb_ f_`n mc^_* â [ â \_`il_ nl_ [ n)
g_hn( \ â . s_[lm [`n_ l `l__ ]ilcog )`[n jf[mns

Ob_ m[ncm`[]nils l_mofnm i` nb_ `l__ ]ilcog)`[n ]ihniol ]b__e jf[mns ch
nqi [^ofn j[nc_hnm qcnb ch\ilh `[]c[f bsjijf[mc[ q_l_ `iffiq_^ `il 0 ni 2 s_[lm*
Nojjf_g_hn[ls ]ill_]ncihm q_l_ hin l_kocl_^( nb_ b_[f_^ ]ilcog)`[n al[`nm
q_l_ ihfs gi^_l[n_fs l_mifp_^* =s j[nc_hn O]b*( -0 s_[lm if^( qcnb ch\ilh
bsjijf[mc[ i` nb_ f_`n j[ l n i` nb_ `[]_ [h^ [jf[mc[ i` nb_ f_`n [olc]f_ $Aca* 0%(
[h [olc]ofijf[mns \s Acf[nipçm `f[j [h^ nqi)ncg_m l_j_[n_^ jf[mns i` nb_ f_`n
]b__e \s nb_ `l__ ]ilcog)`[n al[`n( q_l_ j_l`ilg_^* Oqi s_[lm f[n_l nb_
l_mo fn q[m kocn_ aii^* Dh [hinb_l . j[nc_hnm qcnb ch\ilh `[]c[f bsjijf[mc[
$-0 [h^ .1 s_[lm if^% nb_ aii^ l_mofnm i` nb_ `l__ ]ilcog)`[n jf[mns q_l_
[fmi i\m_lp_^ , s_[lm [`n_l nb_ ij_l[ncih*

< `[]c[f [msgg_nls q[m j[lnc[ffs ]il_]n_^ \s nb_ `l__ ]ihniol ]ilcog)`[n
jf[mns ch / [^ofn j[nc_hnm [``_]n_^ qcnb [ j[l[fsmcm i` `[]c[f gcgc] gom]f_m
ih ih_ mc^_* Kl_fcgch[lcfs( nb_ \[mc] ij_l[ncihm q_l_ j_l`ilg_^6 gsijf[mns(
il mn[nc] momj_hmcih i` nb_ gionb [haf_( m]f_li\f_jb[lilb[jbs _n]* Ob_ ]ilcog)
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`[n al[`nm q_l_ chm_ln_^ mo\]on[h_iomfs( [\ip_ nb_ f[s_l i` [nlijbc] `[]c[f
gom]f_m* Ob_ mct_ i` b_[f_^ al[`nm ^_m]l_[m_^ mfiqfs* Ob_ l_mo fn i\n[ch_^
0 s_[lm [`n_l ij_l[ncih q[m jl_m_lp_^*

Ob_ `l__ ]ilcog)`[n jf[mns i` ]b__e [h^ g[h^c\of[l l_acih \s / [^ofn
j[nc_hnm qcnb gc]lia_hs [jj_[l_^ ni \_ f_mm _``_]ncp_* Dn cm _rjf[ch_^ \s
mb[lj [msgg_nls [h^ ^_`ilg[ncih i` nb_ `[]_* Ob_ `[n ]ihniol jf[mns \s
1 inb_l j[nc_hnm( qbc]b q[m jl_]_^_^ \s l[^c][f ij_l[ncih i` g[h^c\f_( a[p_
aii^ fiha)n_lg l_mofnm* #

> J I > G P N D J I N

-* Ob_ `l__ ]ilcog)`[n ]ihniol [onijf[mns f_[^m ni aii^ fiha)n_lg l_mofnm
\s jlial_mmcp_ fcji^smnlijbs $=[ll[e_l)Ncgihçm ^cm_[m_%( jlial_mmcp_ b_g c[)
nlijbs i` nb_ `[]_( ch\ilh bsjijf[mc[( mig_ ^_`_]nm i` nb_ mi`n ncmmo_m [h^
\s )m][l [nlijbc_m i` nb_ `[]_ ^o_ ni chdolc_m [h^ ch`f[gg[nils jli]_mm_m* Dh
nb_ ][m_ i` msgg_nlc][f jlial_mmcp_ fcji^smnlijbs( nb_ jf[mns g[^_ mcgofn[h_)
iomfs ih \inb mc^_m acp_m \_ nn_l fiha)n_lg l_mofnm*

.* Ob_ `l__ ]ilcog)`[n ]ihniol [onijf[mns g[s m_lp_ [m [ mojjf_g_hn[ls
]ill_]ncha ij_l[ncih ch [^^cncih ni l[^c][f ij_l[ncih ih nb_ \ih_*

/* Ob_ `l__ ]ilcog)`[n ]ihniol [onijf[mns cm [fmi [ mojjf_g_hn[ls ]ill_] n)
cha ij_l[ncih( qbc]b g[s \_ ch^c][n_^ \s j[l[fsmcm i` `[]c[f gcgc] gom]f_m
[m [ mojjf_g_hn ni \[mc] ij_l[ncihm( c*_* gsijf[mns( mn[nc] momj_hmcih( m]f_li)
\f_jb[lilb[jbs _n]* H* O*

N P HH< M T

Ob_ jimcncp_ fiha)n_lg l_mofnm i` nb_ `l__ ]ilcog)`[n ]ihniol [onijf[mns
i` nb_ `[]_ q_l_ ^_m]lc\_^ \s // j[nc_hnm qcnb p[lciom `[]c[f ^_`_]nm [h^
^_`ilgcnc_m( ^olcha ncg_ j_lci^m l[hacha `lig , ni 2 s_[lm*

MyNPHy

JuikbjWji Z[ bed]k[ Zkhu[ âkd[ fbWij_[ b_Xå[ Zk j_iik àkjWdu [j ]hW_ii[kn ZWdi
Z_\\uh[dji Zu\Wkji [j Z[\ehcWj_edi Z[ bW \WY[

G* <* N i e i f i p [

Jh [ ^{]lcn f_m \ihm l{mo fn[ nm ^_ fihao_ ^ol{_ ^ çoh_ [o nij f[mnc_ fc\l_ ]on[h_i)
al[ cmm_om_ ^_mnch{_ z `[cl_ f_m ]ihniolm ^_ f[ `[]_ ^[hm f_m j{lci^_m ^_ . z 4 [hm
i\n_hom ]b_t // g[f[^_m [s[h n ^ c``{l_h nm ^{`[o nm _n ^_`ilg [ncihm `[]f[or*

U P N < H H @ I A < N N P I B

DWd]p[_j[h][Xd_ii[ Z[h \h[_[d @Wkj' kdZ >[jj][m[X[fbWij_a X[_ l[hiY^_[Z[d[d
<[\[aj[d kdZ <[\ehcWj_ed[d Z[i ?[i_Y^j[i

G* <* N i e i f i q [

@m q ol^_h \_m]blc_\_h aon_ G[hat_cn_la_\hcmm_ ^_l `l_ c_h C[on) oh^ A_nna_q_\_)
eih no l[o nij f[mnce ^_m B_mc]bn_m ch U_cnl[og_h pih . \cm 4 E[bl_h \_c // F l[he_h
gcn p_lm]b c_^_h_h ?_`_en_h oh^ ?_`ilg[ncih_h ^_m B_mc]bn_m*
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J = K M E = F

J[ikbjWZei Z[ bWh]W ZkhWj_ed Z[b _d`[hje Ykjtd[e b_Xå[ o Z[b j[`_Ze WZ_feie
[d lWh_ei Z[\[Yjei o Z[\ehcWY_ed[i Z[ bW YWhW

G* <* N i e i f i p [

Ao_lih ^_m)]lfnim l_mo fn[^im \o_him ^_ f[ la[ ^o l[ nci h _h f[ [o nij f[mnc[ ]onzh_i)
[^cjim[ fc\ £_ jil ]ihnilhim ^_ f[ ][l[ _h fim j_lci^im ^_ . [ 4 [°im ^_ _^[^ _h //
j[]c_h n_m ]ih p[lcim ^_`_]nim s ^_`ilg []cih_m `[]c[f_m*

M @ A @ M @ I > @ N

-* :kh_Wd& >(4 Ob_ j f[mnc] mo la_ls [nf[m*
Qif* D6 -,1( -.57 Qif* DD6 /57 Kl[ao_ â
Him]iq( -523*

.* Eka^_d& E( N(4 >fchc][f ili`[]c[f m o l)
a_ls* $Dh Mommc[h*% K* 32( G_hchal[^ -530*

/* H[Éaelt& @(4 Kf[mnc] ij_l[ ncihm i`
]img_nc] ^_`_]nm( j* .0-* $Dh >t_]b*%
K l[ao_ -53-*

0* JWk[h& 9( =(& E_a^[bied& F( E(4 A[n
nl[h mj f[h n[ ncih * Dh6 Kf[mnc] ij_l[ncihm i`
nb_ `[]_( j* 35* $Dh Mommc[h*% Him]iq
-53/*

1* KeaebelW& D( 9(4 Al__ ]ilcog )`[n jf[mns
ch [ jlial_mmcp_ fcji^smnlijbs* <]n[ >bcl*
jf[mn*( -0+/ 6 -03( -53.*

G* <* Nieifip[( =[heipmecc j_l* 3( 2.,,-0 Np_l^fipme( PNNM

?( E i m n [ h ^ A* G _ a _ h n 6 9jbWi Z[
Y^_hkh]_[ [ij^uj_gk[ fbWij_gk[( .52 j[a_m(
5., cffo mnl[ ncihm( b[ l^\[]e â jlc]_ .2,
`l[h]m* A l_h]b)@hafcmb _^cncih* H[mmih(
-., =iof_p[l^ N[chn B_lg[ch( K[lcm â
-531*

Ob_ [ nf[ m `[ ffm chni nqi j[lnm( nb_ `clmn(
.,, j[a_m( ^_pin_^ ni ij_l[ ncihm ih nb_
`[]_( \s \inb [o nbilm( nb_ m_]ih^( ]ih)
]_lh cha ij_l[ncihm ih nb_ \l_[mnm( [\ )
^ig_h [h^ nbcabm( \s B* Eimn* Ob_ \iie
cm f[c^ ion mi nb [ n _[]b f_ `n j[a_ ][llc_m
nb _ A l_h]b [h^ @hafcmb n_r nm [ ll[ha_^ ch
bilctih n[ f ]ifoghm q cnb nb_ ^l[q cham [h^
jbi nia l[jbm m cno[ n_^ ih nb_ lcab n)b[h^
j[a_*

Ob_ [o nbi lm `clm n ionfch_ ch \[mc] j lch )
]cjf_m nb _ j l_ij_l[ ncih [h[fsmcm i` nb_
]img_nc] ^_`_]n i` nb_ `[]_( [h [mm_mm)

g _hn i` nb_ j[ nc_h nçm gincp[ncih `il mo l)
a_ls( [ jl_fcg ch[ls _mncg [ncih i` nb_ jim)
mc\f_ ion]ig_ [h^ nb_ ch_pcn[\f_ a_h_l[f
chp_mnca[ncih * Ob_h nb_s ai ih ni l_`_l
ni j l_j[l[ ni ls qile j lci l ni nb_ ij_l[ncih(
]bic]_ i` [h[_mnb_mc[( [m_jmcm( nb _ j [ nc_h nçm
jimcncih [h^ chmnlog _hnm ni \_ om_^*

Ob_ ]b[j n_ l ih nb_ \[mc] `_[ no l_m i`
ij_l[ncih n_]bhcko_ ^cm]omm_m biq ch)
]cmcihm [l_ ni \_ g[^_ q [lhcha i` nb_
h__^ ni `iffiq jbsmcifiac][f ]f_[p[a_
fch_m qbc]b [l_ hin c^_h nc][f q cnb b[h )
a _ lçm fch_m* < l_]igg_h^[ncih cm g[^_ ni
om_ g chil U jf[mnc] ij_l[ncihm ch qioh^m
[h^ m][lm lohhcha []limm jbsmcifiac][f
]f_[p[a_ fch_m* Ob_ `iffiq cha `iol j li )
]_^ol_m [l_ l_]igg_h^_^ `il nb_ ]il)
l_]ncih i` ohm[ncm`[]nils m][lm6 _r]cmcih
[h^ monol_( ^_lg [\l[mcih( [\l[mcih omcha

2>=B$ ? $ (&(
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9 ; L 9 ; @ A J M J ? A 9 = H D 9 K L A ; 9 = | '-" .& + 3 1 0

Qf[^cpimnie H_^c][f Dhmncno n_ ( Q f[^cpimnie $PNNM%
? cl_]nil <* N* Ocebigclip( ][h^ c^[ n_ i` g_^c][f N]c_h]_m

? _j[lng _hn i` _s_ ^cm_[m_m
? cl_]nil Kli`* H* Q* U[ceip[

Np_l^fipme N]c_hnc`c] Dh m ncno n_ i` O l[og[nifias [h^ J lnbij[_^c]m(
Np_l^fipme $PNNM%

? cl_]nil Kli`* U* K* Go\_ach[( ^i]nil i` g_^c][f m]c_h]_m

J=KMDLK G> =Q=DA<& ;GFBMF;LAN9D 9F< GJ:AL9D
HD9KLA=K AF ;@AD<J=F

H * Q * U < D F J Q < ( Q * D * N C > C D K < O > C @ Q < ( I * <* N C @ Q O N J Q <

Ob_ ^_`_]nm [h^ ^_`ilgcnc_m i` _s_fc^m [h^ il\cn [l_ l_f[ncp_fs ]iggih
ch ]bcf^l_h* Ob_ g[s \_ ch\ilh il []kocl_^ $chdolc_m( ^cm_[m_m%* =on nb_
jli\f_gm ]ihh_]n_^ qcnb nb_cl l_j[ clg_hn [l_ kocn_ chmo``c]c_hnfs [hmq_l_^ ch
fcn_l[nol_* Dh gimn j[j_lm ihfs ch^cpc^o[f ilcach[f g_nbi^m i` _s_fc^ [h^
il\cn[f jf[mnc_m [l_ ^_m]lc\_^ qcnbion ch^c][ncihm i` nb_ cl mj_]c`c] `_[nol_m(
qb_h [jjfc_^ ch ]bcf^l_h $=olmoe -5/47 Acf[nip -50/7 Folfip -511 _n]*%*

Dh nb_ Np_l^fipme m]c_hnc`c] chmncnon_ i` nl[og[nifias [h^ ilnbij[_^c]m
[h^ ch nb_ >fchc] i` _s_ ^cm_[m_m i` nb_ Qf[^cpimnie g_^c][f chmncnon_( 5,
]bcf^l_h q_l_ molac][ffs nl_[ n_^ ^olcha nb_ ncg_ j_lci^ `lig -505 ni -53/*
Ob_ nin[f i` .54 ij_l[ncihm q[m j_l`ilg_^ ih ^c``_l_hn mn[a_m i` nb_ jf[mnc_m*
Ob_ j[nc_hnm q_l_ /4 \ism [h^ 1. aclfm*

< ]f[mmc`c][ncih ch l_mj_]n ni [a_ i` nb_ nl_[ n_^ ]bcf^l_h q[m ^ih_6 0 ni
-. gihnbm â -5 j[nc_hnm( - ni / s_[lm â -,( / ni 1 s_[lm â 3( 1 ni 2 s_[lm â .-(
-, ni -. s_[lm â 3( -. ni -0 s_[lm â .2 j[nc_hnm*

O[\* -* ? cmnlc\oncih i` ]bcf^l_h ch l_mj_]n ni nb_ fiha)n_lg l_mofnm i` jf[mnc_m

H_nbi^ i` jf[mns
M_mofn

aii^ m[ncm`[]nils \[^

-* Gi][f ncmmo_ jf[mns ., .
.* Nech `f[j ih [ j_^c]f_ 3 . â

/* Ho]im[f `l__ al[`n - â â

Nech `l__ al[`n .1 â -
0* <]on_ `f[j 4 â â

1* Hc]li`f[j 1 -
2* Oo\_^ `f[j -0 â

3* >bih^lijf[mns / D

Oin[f 4/ 1 .
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Ob_ aliojm i` nl_[ n_^ ]bcf^l_h q_l_ `ilg_^ []]il^cha ni iol ]f[mmc`c][ncih
i` ^_`_]nm [h^ ^_`ilgcnc_m( nbom _h[\fcha `olnb_l mno^s i` nb_ mj_]c`c] `_[nol_m
i` nb_ jf[mnc] ij_l[ncihm*

> f [ m m c ` c ] [ n c i h \ [ m _ ^ i h _ n c i f i a s

-* >ihm_ko_h]_m i` nl[og[6
[% \off_n qioh^ â + ,

\% \olhm Vnb_lg[f( ]b_gc][f% â -1
.* >ihm_ko_h]_m i` ^cm_[m_m

$ch`f[gg[ncihm( nogilm [h^ inb_lm% â /0
/* Dh\ilh ^_p_fijg_hn[f [hig[fc_m â -3

> f [ m m c ` c ] [ n c i h \ [ m _ ^ i h [ h [ n i g c ] [ f ` _ [ n o l _ m

-* Dmif[n_^ ^_`ilgcnc_m [h^ ^_`_]nm6
[% j[lnc[ f _]nlijcog i` nb_ _s_fc^ â ,

\% nin[f _]nlijcog i` nb_ _s_fc^ â .5
]% j[lnc[ f ^_`_]n i` nb_ _s_fc^ â /2
^% nin[f ^_`_]n i` nb_ _s_fc^ â 0

_% cll_ao f[ l jimcncih i` nb_ _s_fc^m V^_`ilg[ncih ][om_^ \s m][l( ^cm)
jf[]_g_hn i` nb_ _s_ ij_hcha( jnimcm i` nb_ ojj_l _s_fc^% â 1

`% j[lnc[ f ^_`_]n i` _s_fc^m [h^ _s_\liqm â ,

a% nin[f ^_`_]n i` _s_fc^m [h^ _s_\liqm â 0

.* >ig\ch_^ ^_`_]nm i` nb_ _s_fc^m6
[% nia_nb_l qcnb [ ^_`_]n i` [h il\cn[f q[ff â 1
\% nia_nb_l qcnb [ ^_`_]n i` il\cn [h^ i` j_lcil\cn[f l_acih â + *

Dn cm m__h nb[ n nb_ ^_`_]nm i` _s_fc^m( ]ihdoh]ncp[ [h^ il\cn q_l_ ^c``_l_hn
ch l_mj_]n ni nb_cl _ncifias [h^ l_mofnm i` [ ]fchc][f _r[gch[ncih*

Ob_ ]bcf^l_h q_l_ ij_l[n_^ ih ch [hs [a_( c` nb_l_ q[m hi ]ihnl[ch^c][ncih
l_jl_m_h ncha [ ^[ha_l `il nb_ qbif_ ila[hcmg* Ob_ g_nbi^ i` jf[mns q[m
]bim_h ch^cpc^o[ffs6 nb_ ]fchc][f `_[nol_m i` nb_ ^_`_]n( cnm fi][fct[ncih [h^
mct_( mn[ n_ i` nb_ _s_\[ff [h^ i` mollioh^cha ncmmo_m q_l_ n[e_h chni []]iohn*

Ob_ gimn mcgjf_ g_nbi^ i` jf[mns q[m jl_`_ll_^* Kf[hhcha i` nb_ ij_l[ncih
`o l nb_ l ]ihmcmn_^ i` _mncg[ncih i` nb_ nin[f mct_ i` nb_ ^_`_]n ih _rn_lh[f [h^
chn_lh[f f[gch[_ i` nb_ _s_fc^m( ]bic]_ i` nb_ jf[]_( `lig qbc]b nb_ jf[mnc]
g[n_lc[ f qiof^ \_ n[e_h [h^ i` nb_ q[s( biq ni mbc`n cn niq[l^m nb_ ^_`_]n*

Ob_ if^_l ]bcf^l_h q_l_ ij_l[n_^ ih ch fi][f [h[_mnb_mc[ \s ch`cfnl[ncih
qcnb ,*1â. ! Iipi][ch mifoncih( nb_ sioha_l ]bcf^l_h q_l_ ij_l[n_^ ih ch
a_h_l[f [h[_mnb_mc[ omcha _nb_l il `foinb[h_ qcnb irsa_h*

Ob_ [jjfc_^ g_nbi^m i` jf[mns q_l_6 jf[mns oncfctcha fi][f ncmmo_m â ch
.- ][m_m( jf[mns \s mech `f[j ih [ j_^c]f_ â ch 5( `l__ mech al[`n â ch .2(
`l__ go]im[f al[` n â ch , ( jf[mns \s [ `f[j â ch 2 ( jf[mns \s [h []on_ gc]li)
`f[j â ch 0 ( jf[mns \s [ no\_^ `f[j â ch -0( ]bih^lijf[mns â ch 0( ]bih^li)
jf[mns nia_nb_l qcnb inb_l nsj_m i` ij_l[ncihm â ch -2 ][m_m* < moj_l`c]c[f
\f_jb[lijf[mns q[m j_l`ilg_^ ch 4, j[nc_hnm [h^ [ ^__j \f_jb[lijf[mns ch
+ * j[nc_hnm*
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Ob_ fiha)n_lg l_mofnm q_l_ _r[gch_^ ch 5, j[nc_hnm [`n_l j_lci^m i` ncg_
l[hacha `lig 0 gihnbm ni , * s_[lm6 `lig 0 ni + , gihnbm â \s , * ]bcf^l_h(
`lig - ni . s_[lm â \s ./( `lig . ni 0 s_[lm â \s -0( `lig 0 ni 0 s_[lm â
\s 0 ( `lig 0 ni -, s_[lm â -,( `lig -, ni -. s_[lm â \s 0( `lig -. ni -1 s_[lm
â \s --( `lig -1 ni ., s_[lm â \s . ]bcf^l_h*

<h _r[gch[ncih i` nb_ fiha)n_lg l_mofnm f_^ om ni [ ]ih]fomcih nb[ n nb_
l_mo fn i` [h ij_l[ncih q[m i`n_h ^_j_h^_hn ih nb_ ]ill_]nh_mm i` nb_ ]bim_h

Aca* f\

jf[mnc] g_nbi^* Ob_ joljim_`ofh_mm i` [h ch^cpc^o[f [jjli[]b ni m_f_]ncih i`
nb_ g_nbi^ i` jf[mns \s ]bcf^l_h q[m jlip_^ \s l_nlimj_]ncp_ mn[ncmnc][f
[h[fsmcm i` nb_ molac][f n[]nc]m*

Ob_ O[\f_ - mbiqm l_mofnm i` ^c``_l_hn g_nbi^m i` jf[mns \s ]bcf^l_h*
Bii^ l_mofnm q_l_ i\n[ch_^ ch 4.( m[ncm`[]nils ch 0 [h^ \[^ l_mo fnm q_l_
i\n[ch_^ ch . j[nc_hnm* Obom( aii^ l_mofnm i` \f_jb[lijf[mns \s ]bcf^l_h q_l_
i\m_lp_^ ch 5-*- !( m[ncm`[]nils ch 2*3 !# [h^ \[^ ch .*. ! i` j[nc_hnm*

Ob_ jf[mns i` _s_fc^m oncfctcha fi][f ncmmo_m q[m om_^ ch mo]b ][m_m( qb_h
nb_ ^_`_]n il ^_`ilgcns i` nb_ _s_fc^ q[m cmif[n_^ [h^ mo``c]c_hn l_m_lp_m i`
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mollioh^cha oh]b[ha_^ mech q_l_ [p[cf[\f_* Ob_ mech [h^ mo\]on[h_iom ncmmo_
i` mblche cha il mnl_ n]b cha m][lm q[m l_gip_^ [m `[l [m jimmc\f_ [h^ _^a_m i`
nb_ qioh^ q_l_ qc^_fs gi\cfct_^* <m [ l_mofn( nb_ l_[f mct_ i` nb_ _s_fc^
^_`_]n il ^_`ilgcns q[m l_p_[f_^* D` nb_ _s_fc^ q[m ^_`ilg_^ \s m][lm( nb_h
nb_ Gcg\_laçm g_nbi^ i` nl c[haof[l `f[jm mcno[n_^ ch ijjimcn_ ^cl_]ncihm( Dgl_çm
g_nbi^( il inb_l fi][f jf[mnc_m q_l_ j_l`ilg_^* Ob_ jf[mns \s mech `f[j ih

xlx# c ca_

Aca* D^
A caol_ -*6 <h _s_fc^ jf[mns \s [ j[ nc_h n B* â [ â \_`il_ ij_l[ncih( \ â ih mn[a_

i` [h []on_ g c]li`f[j jf[mns( ] â [`n_ l nb_ ij_l[ncih ( ^ â -. s_[lm f[ n_l

[ j_^c]f_ q[m om_^ ch nb_ ][m_ i` j_h_nl[ ncha ^_`_]nm i` _s_fc^m* Ob_ chh_l
f[gch[ i` nb_ _s_fc^ q[m mo\mncnon_^ \s mech il go]im[f [onial[`n*

Ob_ _]nlijcog i` ih_ il \inb _s_fc^m( jli^o]_^ \s m][lm( q[m l_j[cl_^ \s
[ `l__ mech al[`n( qbc]b q[m ]on ion `lig nb_ jimn_lcil mol`[]_ i` nb_ [olc]f_(
il `lig nb_ chh_l mol`[]_ i` nb_ mbiof^_l( [h^ monol_^ ni g[lachm i` nb_
^_`_]n* Ob_ ]ihm_ko_hn m][l `ilg[ncih ch nb_ mech [onial[`n f_^ ni [ \[^
l_mofn*

D` f[la_ m][lm i` _s_fc^m [h^ ^_`_]nm i` nb_ imm_iom g[lach il i` nb_ q[ff
i` il\cn b[^ ni \_ l_j[cl_^ ( nb_h nb_ jf[mns \s `f[j ih [ j_^c]f_( n[e_h omo[ffs
ch nb_ n_gjil[f l_acih h_[l ni \il^_l i` b[clm( q[m mo]]_mm`of*
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Ob_ ]ig\ch_^ ^_`_]nm i` _s_fc^m( _s_\liqm [h^ j_lcil\cn[f l_acih( `ilg_^
[m ]ihm_ko_h]_ i` \olhm( q_l_ l_j[cl_^ \s Acf[nipçm no\_^ `f[j jf[mns l_mofncha
ch aii^ fiha)n_lg l_mofnm* Jh ^c``_l_hn mn[a_m i` nbcm jf[mns omo[ffs 0 ni 2

ij_l[ncihm q_l_ j_l`ilg_^*

+
Aca* .[

Aca* .\
Acaol_ .*6 <h _s_fc^ jf[mns \s [ j[ nc_h n G* â [ â \_`il_ ij_l[ncih ( \ â .. s_[lm [`n_l

nb_ no\_^ `f[j jf[mns

Ob_ ^_`ilgcnc_m [h^ ^_`_]nm i` _s_fc^m [h^ il\cn( ][om_^ \s chdolc_m(
[jj_[l_^ ni \_ al_[nfs p[lc[\f_ ch `ilg [h^ mct_( [h^ p_ls i`n_h q_l_ ]ig)
\ch_^ qcnb ^_`_]nm i` il\cn[f g[lachm il q[ffm* Ob_ m][l ^_`ilg[ncih il
j[lnc[ f _]nlijcog i` _s_fc^m q[m l_j[cl_^ \s fi][f jf[mns( nb_ ^_`_]nm i` il\cn
q_l_ mo\mncnon_^ \s bigifiaiom il b_n_lifiaiom ][lncf[a_* Ob_ nin[f ^_`_]n
i` _s_fc^( ch [\m_h]_ i` ^[g[a_^ il\cn[f g[lach( q[m mo\mncnon_^ \s g_[hm i`
[ ^__j ]ig\ch_^ jf[mnc] g_nbi^( c*_* [h [onial[`n i` fcj go]im[ q[m monol_^
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ni g[lachm i` nb_ ]ihdoh]ncp[f ^_`_]n [h^ [ mech `f[j ih [ j_^c]f_ il [ `l__
j[l n i` [h []on_ gc]li`f[j( ]on ion ch nb_ l_acih i` nb_ ojj_l _s_fc^ []]il^)
cha ni U[ceip[ V-525X( q[m monol_^ ni g[lachm i` nb_ mech ^_`_]n i` nb_
_s_fc^*

<m [h _r[gjf_( [ ]ih]cm_ bcmnils i` [ ^cm_[m_ qcff \_ ^_m]lc\_^*
< j[nc_hn =*( 0 s_[lm if^( ][g_ ni Np_l^fipme chmncnon_ i` nl[og[nifias

[h^ ilnbij[_^c]m ih N_jn_g\_l 5( -515( qcnb [ ^c[ahimcm6 @]nlijcog i` nb_
fiq_l _s_fc^ ][om_^ \s m][l( [hijbnb[fgs [h^ i\fcn_l[ncih i` nb_ fiq_l ]ih)
doh]ncp[f [l]b( [m [ ]ihm_ko_h]_ i` chdols ih nb_ lcabn mc^_*

Ob_ `clmn _r[gch[ncih l_p_[f_^6 Ob_ lcabn _s_\[ff q[m gcmmcha( nb_ fiq_l
_s_fc^ q[m l_p_lm_^ [h^ mbiln_h_^ h_[l cnm chh_l [haf_( nb_ [l]bm q_l_ hin
jl_m_hn( nb_ ][pcns q[m l_jl_m_hn_^ \s [ `cmmol_ ilc_hn_^ ch [h [hn_lcil)
jimn_lcil ^cl_]ncih $Aca* - [%* Jh N_jn_g\_l -1( -515( nb_ `clmn mn[a_ i`
[ ]ig\ch_^ g_nbi^ i` [ ^__j \f_jb[lijf[mns q[m j_l`ilg_^6 nb_ go]im[f
[o nial[`n q[m mo no l_^ ni g[lachm i` nb_ ]ihdoh]ncp[f ^_`_]n ch nb_ fiq_l
[l]b( [h^ nb_ []on_ gc]li`f[j []]il^cha ni *U[ceip[ $-525%( qbc]b q[m n[e_h
ch nb_ ojj_l _s_fc^ l_acih qcnb cnm j_^c]f_ lohhcha niq[l^m nb_ n_gjil[f mc^_
$Aca* f \ % ( q[m monol_^ ni g[lachm i` nb_ mech ^_`_]n ih nb_ fiq_l _s_fc^* Ob_
m_]ih^ mn_j i` nb_ ^__j \f_jb[lijf[mns( c*_* nb_ l_m_]ncih i` nb_ gc]li`f[jçm
j_^c]f_ \s [ ]ig\ch_^ g_nbi^( q[m j_l`ilg_^ ih ?_]_g\_l ..( -515* Ob_
l_]ihmnlo]ncih i` nb_ ]ihdoh]ncp[f ][pcns q[m []bc_p_^ [h^ nb_ m][l)ch^o]_^
_]nlijcog i` nb_ fiq_l _s_fc^ q[m l_j[cl_^ $Aca* - ] X * Oq_fp_ s_[lm f[n_l
[ jlimnb_mcm [h^ _s_fc^m l_g[ch_^ mncff ch nb_ lcabn jimcncih $Aca* - ^%*

Dn q[m _mj_]c[ffs ^c``c]ofn ni l_]ip_l ]ig\ch_^ ^_`_]nm i` _s_fc^m( ]ih)
doh]ncp[f ][pcns [h^ il\cn( ][om_^ \s chdolc_m ch ]bcf^l_h* Ob_ _s_fc^ ^_`_]n
q[m ]ip_l_^ \s [ `f[j ih [ j_^c]f_ il \s [h []on_ `f[j( nb[ n q_l_ n[e_h ch nb_
n_gjil[f l_acih []]il^cha ni U[ceip[* < b_[fcha i` f[la_ ^__j ^_`_]nm l_kocl_^
[ al_[n ko[hncns i` pc[\f_ jf[mnc] g[n_lc[f* Dh mo]b ][m_m( [ no\_^ `f[j jf[mns(
]ihmcmncha i` g[hs mn_jm( f_^ ni nb_ \_mn l_mofnm* Dh nb_ `clmn mn[a_( [ no\_^
`f[j q[m `ilg_^ ih \l_[mn i` \ism il ih nb_ chh_l mol`[]_ i` mbiof^_l \s
aclfm* Dh nb_ m_]ih^ mn[a_( [ nl[hmj f[h n[ n cih i` nb_ `f[j ni nb_ jf[]_ i` nb_
^_`_]n q[m g[^_( il [ mjl_[^_^ `f[jçm j_^c]f_ q[m ^cl_]nfs monol_^ ni nb_
g[lachm i` nb_ _s_fc^ ^_`_]n* =s [hijbnb[fgs [h^ ^__j nin[f ^_`_]nm i`
_s_fc^m( [ff f[s_lm i` nb_ _s_fc^ q_l_ l_]ihmnlo]n_^ \s g_[hm i` nb_ no\_^ `f[j*
< ^_`_]ncp_ g[lach i` nb_ il\cn[f q[ff q[m mcgofn[h_iomfs mo\mncnon_^ \s big)
ifiaiom il b_n_lifiaiom ][lncf[a_* <m [h _r[gjf_( [ ]ih]cm_ bcmnils i` [ ^cm_[m_
qcff \_ ^_m]lc\_^*

< j[nc_hn G*( 0 s_[lm if^( ][g_ ni Np_l^fipme chmncnon_ i` nl[og[nifias
[h^ ilnbij[_^c]m ih ?_]_g\_l .-( -505* Ob_ ^c[ahimcm q[m6 < ]ig\ch_^ `[]c[f
^_`_]n ][om_^ \s []]c^_hn[f \off_n chdols( ^_`_]n i` h[m[f ^ilmog( n_[l_^ i``
[h^ ^cmjf[]_^ fiq_l _s_fc^( ^_`_]n i` nb_ chh_l \innig q[ff i` il\cn [h^
[hijbnb[fgs ih nb_ f_`n mc^_* Ob_ `clm n _r[gch[ncih l_p_[f_^6 ?_`ilg[ncih i`
nb_ f_`n b[f` i` nb_ `[]_ [h^ him_* Dh nb_ jf[]_ i` ilcach[f ^_`_]n [ f[la_
]ihnl[] n_^ m][l q[m i\m_lp_^( qbc]b j[mm_^ `lig g[h^c\of[l [haf_ ni h[m[f
^ilmog* Ob_ f_`n _s_\[ff q[m gcmmcha* Ob_ fiq_l _s_fc^ q[m mbc`n_^ ^iqh \s
m][ lm $Aca* . [%* < m_ko_mnl_]nigs q[m g[^_ [h^ `il_cah \i^c_m q_l_ l_gip_^
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ih E[ho[ls 1( -51,7 [ no\_^ `f[j q[m `ilg_^ ih nb_ f_`n mc^_ [h^ [hn_l ci l
[\^igch[f mol`[]_ ih <jlcf .2( -51,7 nb_ `f[jçm j_^c]f_ q[m nl[hm`_ ll_^ ni
[ b[h^ ih N_jn_g\_l .( -51,7 ih H[l]b .,( -51-( [ jf[mns i` nb_ ]ihdoh]ncp[f
][pcns [h^ i` nb_ f_`n ]b__e q[m g[^_( oncfctcha fi][f ncmmo_m [h^ Acf[nipçm
`f[j7 [ ]bih^lijf[mns i` nb_ \innig q[ff i` nb_ f_`n il\cn [h^ ]ill_]ncih i`
nb_ fiq_l _s_fc^ q[m j_l`ilg_^ ih N_jn_g\_l .1( -51.7 ih J]ni\_l .5( -512(
[ jf[mns i` nb_ fiq_l _s_fc^ q[m g[^_*

Aca* / Aca* 0
A caol_ /*6 < j[nc_h n K* \_`il_ ij_l[ncih

Acaol_ 0*6 < ^c[al[gg mbiq cha nb_ j[ lnc[ f ^__j jf[mns i` ojj_l _s_fc^m g[^_ ^olcha
ih_ ij_l[ncih

Ob_ j[nc_hn q[m `iffiq_^ `il .. s_[lm* Ob_ ^_`_]n i` _s_fc^( h[m[f ^ilmog
[h^ il\cn[f l_acih ih nb_ f_`n mc^_ q[m j_lg[h_hnfs l_]ihmnlo] n_^ $Aca* . \%*

Q[lciom g_nbi^m i` jf[mns ][h \_ om_^ `il l_j[ clg_hn i` ch\ilh ^_`_]nm*
Ob_ cmif[n_^ ^__j _s_fc^ ^_`_]nm q_l_ mo]]_mm`offs b_[f_^ \s ]ig\ch_^ g_nbi^
i` ^__j \f_jb[lijf[mns( c*_* nb_ mech ^_`_]n q[m ]ip_l_^ \s fi][f ncmmo_m [h^
nb_ ]ihdoh]ncp[f ^_`_]n q[m mo\mncnon_^ \s go]im[f [onial[`n* Ob_ f[la_l ch)
\ilh ^_`_]nm l_kocl_^ jf[mns \s [ `f[j ih [ j_^c]f_( jf[mns \s [h []on_ il
no\_^ `f[j* Ob_ _r[gjf_ `iffiqm*

< j[nc_hn K*( / s_[lm if^( ][g_ ni >fchc] i` _s_ ^cm_[m_m i` Qf[^cpimnie
g_^c][f chmncnon_ qcnb ^c[ahimcm i` j[lnc[ f ^_`_]n i` ojj_l _s_fc^m* Ob_ `clmn
_r[gch[ncih mbiq_^6 Ob_ chh_l nqi nbcl^m i` nb_ f_`n [h^ l cab n ojj_l _s_fc^m
q_l_ gcmmcha( nb_ mct_ i` nb_ ^_`_]n q[m -*1 S .*1 ]g* < ,*/ gg fiha cmf_n)fce_
l_m n i` nb_ _s_fc^ q[m m__h ch nb_ chh_l [haf_ ih \inb mc^_m $Aca* /%*

Jh H[l]b 0( -530( [ \cf[ n_l[f j[lnc[ f ^__j jf[mns i` ojj_l _s_fc^m q[m
j_l`ilg_^ oh^_l `foinb[h_ â irsa_h [h[_mnb_mc[* Ob_ fi][f ncmmo_m [h^ go]im[f
[onial[`n q_l_ oncfct_^6 [h ch]cmcih q[m f_^ [fiha nb_ g[lach i` nb_ no lh _^
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ion ]ihdoh]ncp[ [h^ cnm _^a_m q_l_ qc^_fs gi\cfct_^* Dh nb_ l_acih i` nb_
f[ n_l[ f b[f` i` nb_ ojj_l _s_fc^( [ mech `f[j ih [ j_^c]f_ i` .*1â-*1 ]g mct_
q[m ]on ion( no lh_^ [lioh^ \s 5,Ä [h^ monol_^ ni g[lachm i` nb_ mech ^_`_]n
i` nb_ _s_fc^m $Aca* 0( DâDD%* Ob_ go]im[f [onial[`n i` .*,S -*, ]g mct_ q[m
n[e_h ch nb_ l_acih i` nb_ fiq_l fcj [h^ monol_^ ni nb_ g[lachm i` nb_ ]ih)
doh]ncp[f ^_`_]n* =inb `f[jm q_l_ monol_^ nia_nb_l ih mc^_m i` nb_ h_qfs
`ilg_^ j[l n i` nb_ _s_fc^ $Aca* 0( DDDX(

Obom( nb_ ^_`_]n i` nb_ ojj_l _s_fc^m q[m `offs l_]ihmnlo]n_^ \s nb_ \cf[n)
_l[f jf[mns g[^_ ^olcha ih_ ij_l[ncih $Aca* 1%*

1[ A caol_ 1*6 < j[nc_h n K* [ `n_ l ij_l[ncih 1\

Ob_ ch\ilh ^_`_]nm i` nb_ ]ihdoh]ncp[f ][pcns ch ]bcf^l_h q_l_ gimnfs
l_ f[ n_^ ni oh^_l^_p_fijg_hn [h^ mbiln_hcha i` _s_fc^m [h^ ni [nlijbs i`
l_ nli\o f\[l ]ihh_]ncp_ ncmmo_* Ob_ ^_jl_mm_^ [l]bm [h^ ^_`ilg_^ ][pcns q_l_
l_j[cl_^ \s [ bigifiaiom il b_n_lifiaiom ][lncf[achiom al[`n i` .*, S -*1 ]g
mct_( qbc]b q[m `cr_^ ch _nb[hif* Ob_ jlimnb_mcm mbiof^ b[p_ \__h chm_ln_^
ch l cab n jimcncih* D` nb_ _s_\[ff q[m gcmmcha( nb_h nb_ g[lachm i` nb_ m_]ncih_^
]ihdoh]ncp[ q_l_ mo no l_^ ni nb_ mech il go]im[f [onial[`n*

Rb_h nb_ ]ihdoh]ncp[f ][pcns q[m `offs i\fcn_l[n_^( [ `l__ al[`ncha i` mech
il go]im[( il jf[mns \s [h []on_ gc]li`f[j nia_nb_l qcnb ]bih^lijf[mns q[m
j_l`ilg_^* < l_mifoncih i` [ `l__ mech al[` n [h^ [ l_f[jm_ i` nb_ [l]b mbiln_h)
cha b[^ ni \_ nl_[ n_^ \s m_]ih^[ls mech il go]im[f [onijf[mns il \s []on_
gc]li`f[j( n[e_h `lig nb_ l_acih i` nb_ ojj_l _s_fc^*

Ob_ ^_`_]nm i` nb_ ]ihdoh]ncp[f ][pcns ][om_^ \s chdolc_m il ^cm_[m_m q_l_
l_]ihmnlo] n_^ \s g_[hm i` mech il go]im[f [onial[`nm il \s []on_ gc]li`f[j
jf[mns nia_nb_l qcnb ]bih^lijf[mns i` nb_ il\cn*
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Ob_ ij_l[ncih b[^ ni \_ l_j_[n_^ [`n_l /| 0 gihnbm( c` nb_ l_mofn q[m
ohm[ncm`[]nils*

<h [h[fsmcm i` nb_ fiha)n_lg l_mofnm b[m mbiqh nb[ n nb_ `l__ mech al[`nm
[l_ hin l_mifp_^ ^olcha nb_ aliqnb i` [ ]bcf^* Ob_s mn[h^ ion mfcabnfs( ^o_ ni
nb_cl j[f_h_mm ih nb_ \[]ealioh^ i` nb_ mollioh^cha `[]c[f mech* Ob_ ncmmo_m
nl[hm`_ ll_^ \s g_[hm i` [ fi][f jf[mns il [h []on_ `f[j ch ]b cf^l_h [l_
nbilioabfs ch^cmnchaocmb[\f_ \s nb_cl ]ifiol [h^ nb_ m][lm no lh ni \_ ihfs
mfcabnfs hin[\f_* Ob_ b_[f_^ oj no\_^ fiim_m moljfom mo\]on[h_iom `[n ncmmo_
^olcha m_p_l[f s_[lm( ^i_m hin `[cf ni e__j j[]_ qcnb aliqnb i` nb_ mo llioh^ )
cha j[lnm i` nb_ `[]_ [h^ `clgfs mo\mncnon_m nb_ f[la_ ]ig\ch_^ ^_`_]nm i`
_s_fc^m( ]ihdoh]ncp[f ][pcns [h^ il\cn*

>JI>GPN D JI

Ob_ ^_`_]nm i` _s_fc^m [h^ il\cn \s ]bcf^l_h [l_ p[lc[\f_ ch l_mj_]n ni
\inb _ncifias [h^ ]fchc][f g[hc`_mn[ncihm* Dmif[n_^ [h^ ]ig\ch_^ ^_`ilgcnc_m
[h^ ^_`_]nm i` _s_fc^m( ]ihdoh]ncp[f ][pcns [h^ il\cn [l_ ni \_ l_j[cl_^ ch
_[lfs [a_ i` ]bcf^l_h* Ob_ ch^cpc^o[f ]bic]_ i` [ jf[mnc] g_nbi^ ch l_mj_]n
ni mn[ n_ i` nb_ _s_ [h^ mollioh^cha ncmmo_m cm [ \[mc] ]ih^cncih i` mo]]_mm`of
l_mofnm ch [ff nb_ ][m_m* Ob_ mno^s i` fiha)n_lg l_mofnm mbiq_^ hi m_]ih^[ls
^_`ilg[ncihm i` _s_fc^m [h^ i` il\cn[f l_acih ^olcha nb_ aliqnb i` nb_
]bcf^çm ila[hcmg* Ob_ om_ i` ][lncf[achiom [onial[`nm f_[^m ni \_nn_l l_mofnm
i` _s_fc^ [h^ il\cn[f jf[mns \s ]bcf^l_h i` [hs [a_*

H* O*

N P HH< M T

Ob_ nin[f i` 5, ]bcf^l_h q[m nl_[ n_^ `il ^_`_]nm i` _s_fc^m( ]ihdoh]ncp[f
][pcns [h^ il\cn [h^ `iffiq_^ nb_l_[`n_l * < hog\_l i` .54 ij_l[ncihm q[m
j_l`ilg_^ ih ^c``_l_hn mn[a_m i` nb_ jf[mnc_m* Ob_ g_nbi^ i` jf[mns q[m
]bim_h ch^cpc^o[ffs( \[m_^ ih `_[nol_m i` [ ^_`_]n* Ob_ jf[mns q[m g[^_ ch
[hs [a_ i` [ ]bcf^* Ob_ ch^c][ncihm i` [ff \[mc] jf[mnc] g_nbi^m q_l_ qile_^
ion* Bii^ l_mofnm q_l_ i\n[ch_^ ch 5-*- !( m[ncm`[]nils l_mofnm ch 2*3 !# [h^
\[^ l_mofnm ch , ( , ! i` ]bcf^l_h*

Ob_ fiha)n_lg l_mofnm q_l_ ]b_]e_^ [`n_l j_lci^m oj ni ., s_[lm* Dn
q[m ]ih]fo^_^ nb[ n nb_ ^_`_]nm i` _s_fc^m [h^ il\cn[f l_acih mbiof^ \_ l_ )
j[cl_^ ch nb_ _[lfs [a_ i` ]bcf^l_h* Ii m_]ih^[ls ^_`ilg[ncih i` _s_fc^m
^olcha `o l nb_ l aliqnb i` ]bcf^l_h q[m i\m_lp_^* Ob_ l_mofnm i` jf[mnc]
ij_l[ncihm \s ]bcf^l_h ][h \_ cgjlip_^ \s ]bih^lijf[mns*

M y N P H y

JuikbjWji Z[ bW fbWij_[ Z[i fWkf_äh[i& Zk iWY Z[ Yed`edYj_l[ [j Z[ A}ehX_j[ Y^[p
b[i [d\Wdji

H* Q* U [ s e i p [ ( Q* D* > b n ] b c j [ n ] b _ p [ ( I* <* > b _ p ] i p [

Jh [ mocpc 5, _h`[h nm ]b_t f_mko_fm ih [ `[ cn .54 ij_l[ncihm ^[hm ^ c``{l_h n_m
{n[j_m j_h^[h n f[ ]i ll_] ncih jf[mncko_ ^_m ^{`[o nm ^_m j[ojcül_m( ^o m[] ^_ ]ih)

, \ *



dih]ncp_ _n ^_ -çil\cn_* G_ ]bicr ^_ f[ g {nbi^_ {n[ cn ch^cpc^o[f m_fih f[ j[lnc]o f[lcns
^o nsj_ ^_ ^{`[on* G[ jf[mnc_ { n[ cn `[cn_ ]b_t f_m _h |[h nm koc ^ c``{l[ c_h n (^_ -ç[a_* Iiom
[pihm `[ cn ^_m ch^ c][ncihm ^_ nio n_m f_m g {nbi^_m `ih^[g _hn[f_m ^_ jf[mnc_ * Ph \ih
l{ mo fn[ n ^_ Qij{l[ncih [ {n{ i\n_ho ^[hm 5-(-!( oh l{mo fn[ nm[ ncm`[ cm[h n ^[hm 2(3 !(
oh g[op[cm l{ mo fn[ n ^[hm .(. ! ù_h`[h nm*

Iiom [pihm p{lc`c{ f_m l{mo fn[ nm ^_ fihao_^ol{_ ^[hm f_m j{lci^_m domko ç̂ ., [hm*
Jh [ ]ihmn[ n{ ko_ f_m ^{`[o nm ^_m j[ojcül_m ^[hm f[ l{a cih ^_ -#il\cn_ jiop[c_hn
{ nl_ l{j[ l{m f_ g c_or z -ç[a_ -ç_h`[h]_* <o ]iolm ^_ ]licmm[h]_ ^_ Qila[hcmg_ ^_
-ç_h`[h n( ih h ç[ nliop{ [o]oh_ ^{`ilg [ncih m{]ih^[cl_ ^_m j[ojcül_m* G_m l{mo fn[ nm
^_m ij{l[ncihm j f[mncko_m ^_m _h `[h nm j_op_hn { nl_ [g {fcil{m j[l f[ ]bih^lijf[mnc_*

U P N < H H @ I A < N N P I B

=h][Xd_ii[ Z[h 9k][db_Z'& :_dZ[d^WkjiWYa' kdZ 9k][d^e^b[dfbWij_a X[_ C_dZ[hd

H* Q* U [ c e i q [ ( Q* D* N ] b n m ] b c j [ n m ] b _ q [ ( I* <* N ] b _ q ] i q [

Rcl p_l`i fa n_h 5, Fch^_l( \_c ^_h_h .54 Jj_l[ncih_h ch p_lm]bc_^_h_h @n[jj_h
\_c ^_l j f[mncm]b_h F ill_e no l pih ?_`_en_h ^_l <oa_hfc^_l( ^_m = ch^_b[onm[]e_m oh^
^_l <oa_hbibf_ pila_higg_h qol^_h* <h ^c_ R[bf ^_l H_nbi^_ nl[ n_h q cl ch^c)
pc^o_ff b_l[h ( oh n_ l =_lcc]emc]bncaoha ^_l =_mih^_lb_cn_h ^_m ?_`_en_m* ?c_ Kf[mnce
qol^_ cg p_lm]b c_^_h_h <fn_l ^_l Fch^_l pila_higg_h* Rcl m]bfoa_h Dh^ce[ncih_h
[ ff_ l a loh^ f_a_h^_l j f[m ncm]b_l H_nbi^_h pil* Bon_ Jj_l[ncihm_la_\hcmm_ mch^ ch
5-(- !( \_`lc_^ ca_h^_ ch 2(3 ! oh^ m]b f_]b n_ ch .(. ! [ff_ l A[ff_ _ lt c_ fn qil^_h*

?c_ G[hat_cn_la_\hcmm_ o\_lj lo `n_h q cl ch U_cn[\mn[h^_h \cm pih ., E[bl_h* Rcl
b[\_h `_mna_mn_ ffn( ^[mm ^c_ ?_`_en_ ^_l <oa_hfc^_l oh^ cg =_l_c]b ^_l :<oa_hbibf_
[g \_mn_h cg F ch^_m[fn_l to ei llca c_ l_h mch^* =_c ^_g q[]bm_h^_h F ch^_lila[hcmgom
m[b_h q cl e_ch_ m_eoh^z£_ <oa_hfn^^_`ilg [ncih* ?c_ @la_\hcmm_ ^_l jf[mncm]b_h Jj_)
l[ ncih_h \_c F ch^_lh eihh_h ^ol]b >bih^lijf[mnce p_l\_mm_ln q_l^_h*

M @ N P H @ I

Dei h[ik bjWZei [d bW fbWij_W Z[ bei fthfWZei& Z[b iWYe Z[ Yed`kdj_lW
o Z[ bW ehX_jW [d be i d_\_ei

H* Q* U [ c e i p [( Q* D* N b ] b c j [ ] b _ p [ ( I* <* N b _ p t i p [

Ao_lih i\m_lp[^im 5, hc°im _h fim ]o[f_m `o_lih b_]b[m .54 ij_l[]cih_m _h
p[lc[m _n[j[m ^o l[h n_ _f ]illca cg c_hni j fzmnc]i ^_ fim ^_`_]nim ^_ fim jzlj[^im( ^_f
m[]i ^_ ]ihdohncp[ s ^_ f[ }l\ cn[ * Ao_ _m]iac^i oh g_ni^i ch^cpc^o[f m_a~h f[m
j[ lnc]o f[ lc^ [^_m ^_f ncji ^_f ^_`_]ni* G[ j f[mnc[ `o_ l_[fct[^[ _h p[lc[ _^[^ ^_ fim
hc°im* Klijomcgim f[m ch^c][]cih_m ^_ ni^im fim g{ni^im `oh^[g _hn[f_m ^_ f[ jf[mnc[*
Ph l_mo fn[^i \o_hi ^_ f[m ij_l[]cih_m `o_ ]ihm_aoc^i _h 5-(- !( oh m[ncm`[]nilci _h
2(3 ! s oh l_mo fn[^i g[fi _h .(. ! ^_ fim hc°im*

Gim l_mo fn[^im n[l^ |i m `o_lih ]ih`clg [^im _h j_l|i^im b[mn[ fim ., [`cim* Ao_
b[fc[^i ko_ fim ^_`_]nim ^_ fim jzlj[^im s _h f[ l_ac}h ^_ f[ }l\cn[ ji^|[h m_l ]ill_)
ac^im [ fi g_dil _h f[ ch`[h]c[ * Ph[ ^_`ilg[]c}h m_aoh^[lc[ ^_ fim jzlj[^im hi
`o_ i\m_lp[^[ _h _f ila[hcmgi ^_ fim gc`cim ^ol[h n_ mo ]l_]cg c_hni* Gim l_mo fn[^im
^_ f[m ij_l[]cih_m j fzmnc][m _h fim hc°im jo_^_h m_l g _dil[^[m jil ]ih^lijf[mnc[*
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-* =olmoe( B* B*6 H_nbi^m i` j f[mns i`
[ ]ihdoh]ncp[f ][pcns* $Dh Mommc[h*% Q_mnh*
J`n[fg*( -.+. 6 .-.( -5/4*

.* U[ceip[( H* Q*6 K f[mnc] ij_l[ncihm ch
ijbnb[fgifias* $Dh Mommc[h*% Him]iq -525*

/* Folfip( D* I*6 M _]ihmnlo]ncih i`
_s_fc^m [h^ ]ihdoh]ncp[f ][pcns* $Dh Mom)
mc[h*% F cmbch_p -511*

0* Acf[nip( Q* K*6 Oo\_^ `f[j ch ijb nb[ f)
gifias* $Dh Mommc[h*% Him]iq -50/*

I* <* Nb_pnmip[( <golme[s[ mnl__ n 0+2( 25,,31 Np_l^fipme( PNNM

5WV[' 8YWU X' )1)
[ ^_lg [nig _ il m][fj_f( [h^ ]ilnc]ic^ ch )
d_]ncihm* Ob_ [o nbi lm ai ih ni acp_ [ fcmn
i` `f[jm mb c`n_^ il li n[ n_^ `lig [lioh^
nb_ `[]c[f ^_`_]n( `l__ me ch nl[ h mj f[ h n[ )
ncih( ]ig\ch_^ al[`nm ( nl[h m`_ l i` ]ilcog (
][lncf[a_( [h^ \ih_( [h^ [ffia_h_c] a l[`nm *

<h _rn_hmcp_ ]b[j n_ l cm ^_pin_^ ni
j f[mnc] ij_l[ ncihm ih nb_ him_* Dn ]ih)
n[ ch m nb_ [h[nigs( ]b[ha_m [h^ ^iqhq[l^
^cmj f[]_g _hn i` nb_ him_ ^o_ ni [a_( [
g iljbifiac][f mno^s fcmncha mig_ i` nb_
him_ $Bl__e( @asjnc[h( Binbc]% [h^ h[m[f
p_hncf[ ncih * <hinb_l j [ ln ]ih n[chm [ ^_)
m]lcj ncih [h^ ^_g ihmnl[ ncih i` nb_
jlch]cj f_m i` l_^o]cha nb_ mct_ i` nb_ him_
â _cnb _ l nb _ qbif_ i` cn ch [ff ncmmo_m il
[m l_a[ l^ m ^_`ilg [ncihm i` j[ lnm i` cn â
ncj( qcham( h [m[ f m_jnog ( h[mi f[\ c[ f [haf_
[m q _ff [m ^_pc[ncihm i` nb_ qbif_ \ihs
m nlo ] no l_ i` nb _ him_* Ob_ [o nbi lm acp_
[ fcm n i` nb _ jimmc\ cfcnc_m i` mb c`ncha `l[a )
g_hnm i` ][lncf[a_ [h^ \ih_ [m q _ff [m
[h ch m nlo] ncih ]ih]_lh cha m[^^f_ him_
]ill_]ncih * Ob_l_ [l_ l_ `_ l_h]_m ni
\[h^[a_( jimnij_l[ncp_ holmcha( ]ig)
jfc][ncihm [h^ jimmc\f_ [^p_lm_ l_mo fnm i`
lb chijf[mns * Ob_l_ [l_ [fmi ^l[q cham
cffo m nl[ ncha nb_ jlch]cj f_ i` him_ l_j f[]_ )
g_hn `lig nb_ `i l_b_[^ ^_pcm_^ \s >ih)
p_lm_ [h^ mojjf_g _hncha nb_ lc^a_ ncmmo_m
omcha [h cmf[h^ `f[j `lig nb_ `il_b_[^*

.1 j[a_m i` nb _ [ nf[ m [ l_ ^_pin_^ ni
j f[mnc] ij_l[ncihm ih nb _ cjchh[ ]igjf_n_
q cnb cnm [h[nigs [h^ [ ^_m]lcj ncih i` nb_
jli]_^o l_ om_^ \s nb _ [o nbi lm ni ]ill_] n
j li nlo^ cha _[lm* <h []]ioh n cm [fmi acp_h
i` biq ni ]i ll_] n mig_ i` nb _ g chil ^_)
`ilg cnc_m i` ]_ ln[ ch j [ lnm i` nb _ jchh[(

fi\of_ l_^o]ncih il mbiln_h cha ( Homal[p_çm*
]i ll_] ncih i` fij _[l( l_^o]cha nb_ mct_ i`
[ f[la_ jchh[ mojjf_g _hn_^ \s [h [h[fsmcm
i` jimmc\ f_ ]igjfc][ncihm [h^ ][om_m i`
oh`[piol[\ f_ l_mo fnm *

< `o l nb _ l j [ ln ^_[fm q cnb ij_l[ncihm
ih nb_ _s_fc^m( l_gip[f i` me ch `if^m(
q lche f_m [h^ `[ n jli f[jm_m* Ob_l_ cm [ fmi
[h []]ioh n i` biq ni ]i ll_] n g chil
_]nlij cih i` nb_ fiq _l _s_fc^ omcha [
j_^c]f_^ me ch `f[j `lig nb_ ojj_l _s_fc^((
[h^ ih_ jli]_^ol_( [jj[l_h nfs gimn
`[piol_^ \s nb_ [o nbilm( ch ojj_l _s_fc^
jnimcm chpifpcha [ mbi ln_h cha i` nb_ _r)
jim_^ f_p[nil*

Ob_ mo\ d_] n i` nb_ h_rn ]b[j n_ l cm `[]_)
fc`ncha( [ `l_ko_h nfs j_l`ilg _^ ij_l[ncih(
i` ncab n_h cha nb_ me ch ni mgiinb ion
q lchef_m* Ob_ [o nbi lm q [lh i` nb _ _rcmn)
_h]_ i` ^c``c]o fn j l_j[l[ ncih tih_m [h^
nb_ lcme i` ^[g[acha cg jiln[h n ncmmo_m [m*
q_ff [m nb_ `[] n nb [ n ncab n_h cha nb_ mech
mig_ncg_m `[cfm ni l_gip_ me ch `if^m
\_fiq nb_ ]bch( nb_ mi ][ff_^ nole_s
ai\\f_l h_]e* Ob_l_ [l_ j c] no l_m mbiq cha
nb_ fch_m i` ch]cmcihm( nb_ _r n_h n i` nb_
me ch l_gip_^( mo lj fom l_m_]ncih [`n_l)
ncabn_h cha ( [h^ [ fcmn i` jimmc\f_ ]ig)
jfc][ncihm* Ob_l_ [l_ [fmi ^_n[ cfm i` nb_
jli]_^ol_ chpifp_^ ch ncab n_h cha nb_ mech
ch ihfs ]_ln[ ch [ l_[m i` nb _ `[]_( ch fc`n)
cha nb_ me ch i` nb _ `il_b_[^ omcha _r)
]cmcih g[^_ [\ip_ nb_ b[clfch_ ( [m q _ff [m
ch j f[mnc] ij_l[ncihm i` nb_ mo\g _hn[f
l_acih*

Ob_ h_rn ]b[j n_ l ]ihn[chm [ ^cm]ommcih
i` ij_l[ncihm ih nb_ d[qm* Aiffiq cha [h
ch n_ l_mncha ch nli^o]ni ls qil^ ih `[]c[f*

2>=B$ ?$ ('(
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M* M* Ql_^_hçm N]c_hnc`c] Dhmncnon_ i` Ol[og[nifias [h^ Jlnbij[_^c]m(
G_hchal[^ $PNNM%

?cl_]nil Kli`* Q* N* =[f[ech[
?_j[lng_hn i` Jli`[]c[f Nola_ls

?cl_]nil Kli`* <* O* Ocnip[( ^i]nil i` g_^c][f m]c_h]_m

AEHJGN=< J=KMDLK G> 9 >9;A9D ;GFLGMJ HD9KLQ
:Q 9F 9DDG?=FA; <A;=< ;9JLAD9?=

< G G < <* G D H= @ M B ( <* D* APFN ( Q* D * K @ O > C @ M N F D D

Ob_ l_mofnm i` [ ]ihniol jf[mns \s [h [ffia_hc] $][^[p_liom% bs[fch_
][lncf[a_( [m ^_m]lc\_^ ch fcn_l[nol_ ( b[p_ \__h l[ nb _ l ]ihnl[^c]nils* M_]_hnfs(
nbcm ech^ i` jf[mnc] g[n_lc[ f b[m \__h `offs [pic^_^ ch g[hs _olij_[h [h^
[g_lc][h ]fchc]m [h^ nb_ iqh ][lncf[a_ i` nb_ j[nc_h n il mshnb_nc] g[n_lc[fm
b[p_ \__h oncfct_^( qb_h h_]_mm[ls* Ciq_p_l( g[hs s_[lm i` i\m_lp[ncihm
j_l`ilg_^ \s hog\_l i` [onbilm ch^c][n_ alioh^f_mmh_mm i` [h ijchcih nb[n
nb_ [ffia_hc] ][lncf[a_ qiof^ \_ jl[]nc][ffs om_f_mm $Hceb_fmih( -52.( Gcg)
\_la _n [f* -525( Floa_l -520%*

<m _[lfs [m ch -523 [ ][l_`of mno^s i` fc n_ l[ no l_ f_^ om ni moaa_mncih
nb[ n nb_ l_mofnm i` nb_ [ffia_hc] ][lncf[a_ jf[mns ^_j_h^ ih nb_ ]b[l[]n_l i`
`[]nilm ch`fo_h]cha cn \_`il_ il ^olcha nl[hmjf[hn[ ncih( c*_* ih g_nbi^m i`
]ihm_lp[ncih( mnil[a_ [h^ g_]b[hc][f nl_[ ng_hn $Gcg\_la -523%* Dn q[m moa)
a_mn_^ ni [m]_ln[ ch [fq[sm [ jf[mnc]cns i` nb_ [ffia_hc] ][lncf[a_ [h^ ni m_f_]n
mocn[\f_ g_nbi^m i` cnm ]ihm_lp[ncih [h^ mnil[a_*

H<O@MD <G <I? H@OCJ?N

Ob_ i\m_lp[ncihm i` -.1/ ]ihniol jf[mnc_m \s ^c]_^ bs[fch_ ][lncf[a_ b[p_
\__h ]iff_]n_^ ch iol ^_j[lng_hn* Ob_ fiha)n_lg l_mofnm q_l_ `iffiq_^ `il
j_lci^m oj ni ., s_[lm* Dh ---, ][m_m [ nl[hmj f[h n[ ncih i` [h [ffia_hc] ][lncf[a_
oncfct[ncih i` nb_ [ffia_hc] ][lncf[a_ [h^ `iffiq_^ ^olcha fiha j_lci^m i` ncg_
ch ih_ ]fchc] _h[\f_^ om ni _mncg[n_ nb_ l_mofnm i` nbcm nsj_ i` ]ihniol jf[mns
[h^ ni [m]_ln[ ch nb_ cl ^_j_h^_h]_ ih p[lciom `[]nilm( _*a* cggohi)\cifiac][f
mn[ n_ i` l_]cjc_hn [h^ ^ihil( [h^ ch`fo_h]_m ih ][lncf[a_ \_`il_ nl[hmjf[hn[ncih*
< mn[ncm nc][f [h[fsmcm mojjfc_^ nb_ i\d_]ncp_ ch`ilg[ncih ih l_mofnm i` ]ihniol
q[m j_l`ilg_^*-% Bl_[n hog\_l i` bigifiaiom i\m_lp[ncihm ]ih]_lh_^ qcnb
jf[mns( nb_ cl ^_j_h^_h]_ ih p[lciom `[]nilm [h^ [ ]b[l[] n_l i` nbcm ^_j_h^_h]_
$Gcg\_la [h^ Aoem -531%* Dh nb_ mn[ncmnc][f mno^s( 35- i\m_lp[ncihm i` ]ihniol

-% Ob_ g_nbi^ i` ]ihniol jf[mns( qbc]b q[m om_^( q[m ^_m]lc\_^ ch j[j_lm i`
Gcg\_la $-52-% [h^ Gcg\_la _n [f* $-525%*
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jf[mns j_l`ilg_^ ih 135 j[nc_hnm q_l_ ch]fo^_^* Pmo[f g_nbi^m i` ]fchc][f
chp_mnca[ncih q_l_ om_^ `il _mncg[ncih i` nb_ l_mofnm* Ob_ l_mofnm q_l_ ]ih)
mc^_l_^ [m mn[\f_( c` hi ]b[ha_ i` nb_ l_j[cl_^ `c_f^ i]]oll_^( ch ]igj[lcmih
qcnb cnm [jj_[l[h]_ cgg_^c[n_fs [`n_l ][lncf[a_ nl[hmjf[hn[ ncih * Ob_ ]b[ha_^
`ilg i` nb_ l_j[cl_^ j[ln i` `[]_ il i` nb_ mojjilncha `oh]ncih q[m _rjf[ch_^
\s l_mifoncih i` nb_ ][lncf[a_*.%

M @ N P G O N

< mn[\f_ jl_m_lp[ncih i` nb_ ]img_nc] _``_]nm i` nb_ jf[mns il i` nb_ moj)
jilncha `oh]ncih q[m i\m_lp_^ [`n_l 2/0 ^c]_^ ][lncf[a_ nl[hmj f[h n[ ncihm \s
0.1 j[nc_hnm $4, Ü / ! i\m_lp[ncihmX â m__ O[\* -* ?cmnol\[h]_m i` nb_
]img_nc] _``_]n il i` nb_ mojjilncp_ `oh]ncih( ^o_ ni l_mifoncih i` nb_
][lncf[a_( q_l_ []]iohn_^ [`n_l -13 nl[hmj f[h n[ ncihm \s -10 j[nc_hnm $., Ü / !
i\m_lp[ncihm% * Dh g[dilcns i` j[nc_hnm( \s qbig l_mifoncih i` nb_ ][lncf[a_
i]]oll_^ $[`n_l 53 `lig -13 nl[hmj f[h n[ ncih%( cn b[jj_h_^ ^olcha nb_ `clmn nqi
s_[lm [`n_l nb_ ]ihniol jf[mns* Ob_ jli\[\cfcns i` nb_ ][lncf[a_ l_mifoncih ^_)
]l_[m_^ qcnb ch]l_[mcha ncg_ j_lci^ [`n_l nl[hmj f[h n[ ncih `lig // Ü ; !# ni
-. Ü / ! % * Rb_h nb_ `_[nol_m i` l _ ] c j c _ h n m q_l_ mno^c_^( nb_ bcab_l
`l_ko_h]s i` nb_ ][lncf[a_ l_mifoncih ch g_h $.1 Ü . ! % nb[h ch qig_h
$-3 Ü . !#% q[m `ioh^* Dn ]ill_mjih^m ni h[nol[f \cifiac][f jb_hig_h[( c*_*

O[\* -* M_mofnm i`

Oin[f

M_acih i` ]ihniol jf[mns
Iog\_l

i`
j[nc_hnm

Oin[f
hog\_l

>[lncf[a_ jl_m_lp_^ >[lncf[a_ l_mifp_^

i`
jf[mnc_m hog\_l

jli\[)
\cfcns
$!%&%

hog\_l
jli\[)
\cfcns
$!%&%

I[m[f ^ilmog [`n_l lbchijf[mns .5 00 // 31'-.
31 -1 -- .1& -1-.

I[m[f ^ilmog \s m[^^f_ him_ .,3 .0, -33 3 0 Ü 1
0 2 2/ .2& 1

H[lach i` [ jslc`ilg [j_lnol_ --, --ñ 52 Nf Ü 2
4- 4 .. - 5 & 4â2

Ail_b_[^( tsaig[nc] l_acih(
g[h^c\f_ .// /45 /.4 4 0 & 0 2- - 2 & 0

Oin[f 135 35- 2/0 4 ,& / -13 . , & /

&% Ob_ fcgcnm i` ^_pc[ncihm ]ill_mjih^ ni [ 51! ]ih`c^_h]_ chn_lp[f*

.% Ob_ giljbifiac] ]b[ha_m i` ][lncf[a_ ch a l[ `nm [h^ i` ncmmo_m ]ihmncno ncha [ \_^
`il [ a l[`n( q bc]b [l_ ]b[ l[] n_ lcm nc] `il nb cm g _nbi^ i` ]ihniol jf[mns( q _l_ ^_m]lc\_^
\s T[ln]boe _n [f* $-53/%*
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]ihmc^_l[\f_ cll_aof[lcns i` fc`_ j[l[g_n_lm ch g[f_ jijof[ncih [h^ bcab_l [\cfcns
ni ^_p_fij cggoh_ nif_l[h]_ ch `_g[f_ l_]cjc_hnm $Qs[tip [h^ Q_l\cnmecc -524(
Qifeip[ -53,( =is^ -522%*

< ^_j_h^_h]_ i` l_mofnm i` nb_ jf[mns ih <=J msmn_g i` \fii^ aliojm i`
l_]cjc_hnm q[m [fmi mno^c_^* < mcgcf[l ^cmnlc\oncih i` molpcp[f $4,! % [h^
l_mifoncih " , * !#% i` nb_ nl[hmjf[h n_^ ][lncf[a_ q[m `ioh^ \s j[nc_hnm qcnb
<)- $DD%( 4J $DDD% [h^ Je( X $D% \fii^ aliojm( qbcf_ mcahc`c][hnfs fiq_l `l_ko_h]s
i` nb_ ][lncf[a_ l_mifoncih $-. !#% q[m _mncg[n_^ \s j[nc_hnm qcnb <=ii $DQ%
alioj* =on nb_ mcahc`c][h]_ i` nbcm l_f[ncihmbcj q[m fiq_l nb[h 51 !( [m fiq
hog\_l i` i\m_lp[ncihm q[m [p[cf[\f_* Ob_l_`il_( `o l nb_l mno^c_m qcff \_ l_ )
kocl_^* <]]il^cha ni Fims[eip $-530% [h^ =is^ $-522%( [ n_h^_h]s ni f_mm
`l_ko_hn l_mifoncih i` nb_ ][lncf[a_ ch l_]cjc_hnm qcnb <=ii $DQ% \fii^ alioj
g[s \_ _rjf[ch_^ \s mj_]c[f a_h_nc] ^_n_lgch[ncih i` nb_ <=J msmn_g( qbc]b
cm g[hc`_mn_^ \s [\m_h]_ i` J [h^ O[ cmib_g[aafonchchm ch l_]cjc_hnm qcnb nbcm
alioj i` \fii^*

< mno^s i` l_] cj c_h nçm [a_ l_p_[f_^ bcab_l `l_ko_h]s i` nb_ ][lncf[a_
l_mifoncih ch j[nc_hnm sioha_l nb[h -2 s_[lm $.3! %* Dn cm ch ]ill_mjih^_h]_
qcnb q_ff)ehiqh bcab cggoh_ l_[]ncpcns i` sioha ila[hcmgm $@`cgip -522(
Fims[eip -530%* =on mcahc`c][h]_ i` nbcm l_f[ ncihmbcj cm fiq_l nb[h 51!# [h^
`o l nb_ l mno^s qcff \_ h_]_mm[ls* Ob_ `l_ko_h]s i` nb_ ][lncf[a_ l_mifoncih ch

][lncf[a_ nl[hmjf[hn[ncihm

<jjfc][ncih i` äohjoljim_`ofã nsj_m
i` [ffia_hc] ][lncf[a_

M_nlimj_]ncp_ [h[fsmcm i` ^cmnlc\oncih
i` nb_ l_mofnm( c` äohjoljim_`of nsj_m

i` nb_ [ffia_hc] ][lncf[a_ q_l_ _r]fo^_^

>[lncf[a_
jl_m_lp_^ >[lncf[a_ l_mifp_^

Oin[f
>[lncf[a_ jl_m_lp_^ >[lncf[a_ l_mifp_^

Oin[f
hog\_l

jli\[)
hog\_l \cfcns

$!%&:

jli\[)
hog\_l v \cfcns

$!%&%
hog\_l

jli\[)
\cfcns
$!%&%

1 . / /5
)G --

/- 4, (*âE2 4 .,0YÉ)- -

4/ /2 03 -13 -0- 5,' 0
â 2 -2 -,' É

./ 3 -2 51
0)0

45 50 - 2 c̀' 3
â0

44 03 0- /,-
D )-).

.4- 5/ ä ., 3' /
â.

-55 5. -,3 1 0 ) 0 15. c 0).10. 5. -3
-

1,

$
)B
J

i nb_l [a_ aliojm cm l_f[ncp_fs mcgcf[l [h^ ]ill_mjih^m ni nb_ g_[h f_p_f
",*  !#(

<h [h[fsmcm i` l_mofnm i` nb_ jf[mns ch ^_j_h^_h]_ ih _ncifias i` nb_
^cmnol\_^ `ilg i` `[]_ mbiq_^ l_f[ncp_fs gil_ `l_ko_hn ][lncf[a_ l_mifoncih
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$.5 !% ch l_]cjc_hnm( qbi mo``_l_^ `lig fojom _lsnb_g[nimom( msjbcffcm( m]f_li)
^_lgc[ [h^ b_gc[nlijbs i` nb_ `[]_* Ob_ jli\[\cfcns i` nb_ ][lncf[a_ l_mifoncih
q[m h_[ l ni nb_ g_[h p[fo_ $-4â-5 !#% ch j[nc_hnm qcnb ch\ilh ^_`_]nm
$msh^lig_ i` nb_ + mn [h^ , ĥ \ l[h]bc[f [l]b( ch\ilh ]f_`n fcj [h^ j[f[n_% [h^
ch j[nc_hnm qcnb ^_`ilgcnc_m ][om_^ \s g_]b[hc][f nl[og[ il hih)mj_]c`c]
ch`f[gg[ncih* Ob_m_ l_mofnm [l_ ch [al__g_hn qcnb nb_ `[]n nb[ n fojom _ ls nb_ )
g[nimom \_fiham ni ^cm_[m_m qcnb ^__j l_ila[hct[ncih i` [h cggoh_ msmn_g
i` [h ila[hcmg* Ob_ ij_l[ncih [h^ nb_ nl[hmj f[h n[ n cih i` ][lncf[a_ \s j[nc_hnm
qcnb nbcm ^cm_[m_ f_[^ ni ^_p_fijg_hn i` ^_g[l][ncih l_[]ncih [h^ l_mifoncih
i` nb_ al[`n* <jj[l_hnfs( `il nb_ m[g_ l_[mih [ `l_ko_h]s i` ][lncf[a_ l_mifoncih
cm b cab_l [fmi ch j[nc_h nm qcnb msjbcffcm( m]f_li^_lgc[ [h^ `[]c[f b_gc[nlijbs*

Ob_ l_mofnm i` nb_ jf[mns q_l_ [h[fsm_^ [fmi ch l_mj_]n ni jl_pciom(
ij_l[ncihm( _*a* nl[hmj f[h n[ n cih i` [h [onia_hc] \ih_ [h^ mech( [ffia_hc]
][lncf[a_( jf[mnc] ij_l[ncihm i` \ih_m [h^ ij_l[ncihm i` nb_ mi`n ncmmo_m* Ii
mcahc`c][hn l_f[ ncihmbcj ch`fo_h]cha l_mo fn i` nb_ ij_l[ncih ]iof^ \_ ^_)
n_lgch_^* Dn g[s \_ _rjf[ch_^ \s l_f[ncp_fs fiha chn_lp[fm $gil_ nb[h [ s_[l%
\_nq__h ^c``_l_hn ij_l[ncihm ch g[dilcns i` j[nc_hnm* Bii^ l_mofnm i` nb_
jf[mns \s mig_ l_]cjc_hnm qcnb m_p_l[f ncg_m l_j_[n_^ nl[hmj f[h n[ n cih i` ^c]_^
][lncf[a_ ch chn_lp[fm mbiln_ l nb[h 0 gihnbm $0 ! i` nb_ nin[f hog\_l i`

Aca* -* ? cmnlc\oncih i` l_mo fnm i` nb _ ]ihniol jf[mns \s ^c]_^ ][lncf[a_ ch ^_j_h^_h]_
ih ][om_m i` ^ihilçm ^_[nb * >[om_m i` ^ihilçm ^_[nb6 < $h 9 131% â b_[ ln [h^
]cl]o f[ ni ls chmo``c]c_h]s7 = $h 9 .1% â g_]b[hc][f nl[og [7 > $h 9 .4% â jicmihcha7
? $h 9 /.% â _f_] nlc] nl[og [7 @ $h 9 -,3% â g _]b[hc][f [mjbsrc[* J l^ch[n_ â
jli\[\cfcns i` ][lncf[a_ jl_m_lp[ncih [h^ l_mi fo ncih $ch ! %* >ifoghm ^_g [l][n_^ \s
[ ]ihnchoiom fch_ â jl_m_lp[ ncih i` ][lncf[a_7 ]ifoghm ^_g [l][n_^ \s [ \lie_h fch_
â l_mi fo ncih i` ][lncf[a_7 b[ n]b_^ j[ lnm i` ]ifoghm â 51 ! ]ih`c^_h]_ ch n_lp[f
i` jli\[\cfcns * Ob_ bilctih n[ f fch_m l_j l_m_h n g_^cog f_p_fm i` ][lncf[a_ jl_m_lp[ncih
[h^ l_mi fo ncih `i l [ff i\m_lp[ncihm* â < ^cmnlc\o ncih i` ^ihilm []]il^cha ni [a_ ch
_[]b alioj cm mbiqh \s m_]ni lm ch ]cl]f_m6 bi lctih n[ f b[n]b cha â f_mm nb [h -2 s_[lm7
\f[]e m_]ni lm â -2 ni ., s_[lm7 jichnm â .- ni 0, s_[lm7 i\fcko_ b[n]b cha â 0- ni

2, s_[lm7 ]limm_^ b[n]b cha â gil_ nb[h 2, s_[lm
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l_]cjc_hnm qcnb jimcncp_ l_mofnm i` nb_ jf[mns% ]iof^( \_ _rjf[ch_^( []]il^cha
ni iol ijchcih( hin mi go]b \s [hnca_hc] j_]ofc[lcnc_m i` nb_ ][lncf[a_( [m
_mj_]c[ffs \s ^_p_fijg_hn i` [h cggohifiac] nif_l[h]_ i` l_]cjc_hnm oh^_l
mn_[^s ch`fo_h]_ i` ]bih^ligo]ic^ mo\mn[h]_m ]ihn[ch_^ ch nb_ ][lncf[achiom
al[`nm* Dn cm ehiqh nb[ n jifsm[]]b[lc^_ [hnca_hm [l_ jin_hn ch^o]_lm i`
nif_l[h]_ $Fboh^[hip _n [f* -53.%*

Dn q[m hinc]_^ nb[ n l_mo fnm i` nb_ jf[mns [l_ ^_j_h^_hn ih nijial[jbc])
[h[nigc][f mj_]c`c]cnc_m i` [ \_^ ^_mnch_^ `il nb_ al[`n $m__ O[\* -*% Ob_ \_mn
l_mo fnm i` nb_ jf[mns q_l_ i\n[ch_^ [`n_l nl[hmj f[h n[ ncih i` nb_ ][lncf[a_
ni l_acihm i` `il_b_[^( tsaig[nc] \ih_( il\cn[f g[lachm( g[h^c\f_ [h^ `lihn[f
mol`[]_ i` g[rcff[ $-2 Ü 0 ! i` \[^ l_mo fnm% * Ob_ bcab_mn `l_ko_h]s i` l_mi)
foncih q[m i\m_lp_^ [`n_l nb_ ][lncf[a_ nl[hmjf[hn[ncih ni h[m[f ^ilmog
$.2 { / !% [h^ [`n_ l l_]ihmnlo]ncp_ lbchijf[mns $.1! % * Ob_ f[mn `caol_ cm
[jj[l_h nfs l_ f[ n_^ ni jl_m_h]_ i` l_]cjc_hnm mo``_lcha `lig fojom( m]f_li)
^_lgc[ [h^ msjbcfcm ch nbcm alioj $[jjlircg[n_fs 1, !%*
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Aca* .* ?cmnlc\oncih i` l_mo fnm i` nb_ ]ihniol jf[mns \s ^c]_^ ][lncf[a_ ch ^_j_h^_h]_
ih [a_ i` ^ihil* < $h 9 4% â f_mm nb[h -2 s_[lm7 = $h 9 .-% â -2 ni ., s_[lm7
> $h 9 0-3% â .- ni 0, s_[lm7 ? $h 9 .15% â 0- ni 2, s_[lm7 @ $h 9 2.% â gil_

nb[h 2, s_[lm* Jnb_l ^_m]lcjncihm [l_ nb_ m[g_ [m Aca* -

Ob_ `[]nilm ]b[l[]n_lcm nc] `il ^ i h i l m q_l_ [fmi mno^c_^* < mcahc`c][hn
^_j_h^_h]_ i` l_mofnm i` nb_ jf[mns ih g_]b[hcmg i` ^ihilçm ^_[nb q[m mbiqh
$Aca* -%* Pncfct[ncih i` ][lncf[a_ l_gip_^ `lig ^ihilm( qbi ^c_^ ch ]blihc]
bsjirc[ ][om_^ \s b_[ l n [h^ ]cl]of[nils chmo``c]c_h]s( a[p_ mn[\f_ l_mofnm i`
nb_ jf[mns ch g[dilcns i` ][m_m $5, Ü : !%* Pncfct[ncih i` nb_ ][lncf[a_ i\n[ch_^
`lig ^ihilm( qbi ^c_^ ch ä[]on_ [aihsã ][om_^ \s _f_]nlc] nl[og[ il [mjbsrc[
$^liqhcha( b[hacha% f_^ ni mn[\f_ l_mofnm i` nb_ jf[mns ihfs ch 1/! [h^
.5 ! i` i\m_lp[ncihm( l_mj_]ncp_fs* D` nb_ ][lncf[a_ i` ^ihilm( qbi ^c_^ [m
]ihm_ko_h]_ i` jicmihcha il g_]b[hc][f nl[og[( q[m nl[hmjf[hn_^( nb_h nb_
g_^cog `l_ko_h]s i` nb_ mn[\f_ l_mofnm q[m i\n[ch_^* Dn cm _pc^_hn( nb[ n ä[]on_
[aihsã( qbc]b cm `iffiq_^ \s ämoj_l`[mn [onifsmcmã []]il^cha ni Gombhceip
[h^ Nb[jcli $-530%( nlcaa_lm ]b[ha_m i` nb_ ][lncf[a_( qbc]b [l_ oh`[piol[\f_
`il cnm oncfct[ncih [m [ `l__ al[`n*
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< mj_]c`c] l_f[ ncihmbcj \_nq__h l_mofnm i` nb_ jf[mns [h^ [a_ i` ^ihilm
q[m mbiqh $Aca* .%* Ob_ g[rcg[f jli\[\cfcns i` l_mifoncih i` nb_ ][lncf[a_
al[`nm q[m i\m_lp_^ qb_h nb_ ][lncf[a_ i` ^ihilm sioha_l nb[h , * s_[lm q[m
om_^* Obcm `ch^cha cm ch [al__g_hn qcnb i\m_lp[ncihm i` Ff_h _n [f* V-52.X [h^
inb_lm* Ciq_p_l( cn ][hhin \_ ^_`chcn_fs ]ih]fo^_^ nb[ n [ `l__ nl[hmjf[h n[ ncih
i` nb_ ][lncf[a_ i\n[ch_^ `lig sioha j_lmihm f_[^m ni oh`[piol[\f_ l_mofnm*
< ]igj[lcmih i` [a_ i` ^ihilm [h^ i` ][om_ i` nb_cl ^_[nb l_p_[f_^ nb_ `[]n
nb[ n g[dilcns i` j_lmihm ch [a_ fiq_l nb[h , * s_[lm ^c_^ `lig [mjbsrc[( qbcf_
\s if^_l ^ihilm ][om_m i` ^_[nb q_l_ p[lc[\f_* Aolnb_l chp_mnca[ncihm( qbc]b
qiof^ j_lgcn l_fc[\f_ ]ih]fomcihm ch l_mj_]n ni ch`fo_h]_ i` ^ihilçm [a_ ih
l_mofnm i` nb_ jf[mns( [l_ h_]_mm[ls*

Aca* /* ?cmnlc\oncih i` l_mo fnm i` nb_ ]ihniol jf[mns \s ^c]_^ ][ln cf[a_ ch ^_j_h^_h]_
ih g_nbi^ [h^ ^ol[ncih i` nb_ ][ln cf[a_ jl_m_lp[ncih* D â `l__t_^ ][lncf[a_( DD â
][lncf[a_ jl_m_lp_^ ch j[l[``ch * â < $h7 9 .,( h++ 9 - % â ncg_ i` jl_m_lp[ncih ojni
-, ^[sm7 = $h7 9 -01( h+d 9 -1% â -- ^[sm ni - gihnb7 > $h7 9 .2-( h++ 9 .1% â - ni
/ gihnbm7 ? Vh+ 9 .-3( htt 9 1% â / ni 2 gihnbm7 @ $ht 9 12% â 2 gihnbm ni - s_[l7
A $ht 9 0% â gil_ nb[h - s_[l7 B $ht 9 3,/( htt 9 02% â nb_ nin[fm ]ill_mjih^cha

ni nb_ g_nbi^m i` jl_m_lp[ncih

Dh `o l nb_l mno^s i` `_[nol_m i` ^ihilm( cn q[m `ioh^ nb[ n l_mofnm i` nb_
jf[mns ^_j_h^ ih \fii^ alioj nsj_ i` ^ihilçm \fii^ ch nb_ <=J msmn_g* Ob_
\_mn l_mofnm i` nb_ jf[mns $5, 9n9. ! i` mn[\f_ l_mofnm% q_l_ i\n[ch_^( qb_h
nb_ ][lncf[a_ `lig ^ihilm qcnb =F $DDD% \fii^ alioj q[m om_^* Ob_ nl[h m )
j f[hn[ ncih i` ][lncf[a_ `lig ohcp_lm[f \fii^ ^ihil q[m hin mi [^p[hn[a_iom*

Ii ^_`chcn_ ch`fo_h]_ i` nb_ l_] cj c_h nçm [h^ ^ihilçm \fii^ ]igj[nc\cfcns ch
nb_ <=J msmn_g ih ^cmnlc\oncih i` nb_ l_mofnm i` jf[mns ]iof^ \_ mbiqh* Ciq)
_p_l( [ n_h^_h]s ni mig_ l_f[ncp_ ^_]l_[m_ i` l_mifoncih \s jl_m_h]_ i` ]ig)
j[nc\cfcns i` nb_ g[ch _lsnbli]sn_ cmi[hnca_hm $-4 !# ]igj[l_^ ni ./ ! ch
[\m_h]_ i` ]igj[nc\cfcns% ch^c][n_m [h _rj_^c_h]s i` `o l nb_ l chp_mnca[ncih i`
nb_ l_f[ncihmbcj \_nq__h nbcm `[]nil [h^ nb_ l_mofnm i` nl[hmj f[h n[ ncihm i`
nb_ ^c]_^ [ffia_hc] ][lncf[a_*
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Ii ch`fo_h]_ i` ]ih`ilgcns ch m_r i` ^ihilm [h^ l_]cjc_hnm ih l_mofnm i`
nb_ jf[mns q[m `ioh^*

< g[le_^ ^_j_h^_h]_ i` l_mofnm i` nb_ [ffia_hc] ][lncf[a_ jf[mns ih
n b _ g i ^ _ i ` ] i h m _ l p [ n c i h q[Y _mn[\fcmb_^*

Ob_ \_mn l_mofnm q_l_ i\n[ch_^ qb_h nb_ [ffia_hc] ][lncf[a_ q[m mnil_^
\_`il_ nl[hmj f[h n[ n cih ch mifoncihm i` ]lsmn[ffic^m []]il^cha ni Hceb_fmihçm
g_nbi^ $+ * * Z1 !%*

Ol[hmjf[hn[ ncih i` nb_ ][lncf[a_( qbc]b q[m jl_m_lp_^ \s `l__tcha ch
â3,Ä> a[p_ mn[\f_ l_mofnm i` nb_ jf[mns ch 4- Ü / !# ][m_m $Aca* /%* Ob_ \_mn
l_mofnm q_l_ i\n[ch_^( c` nb_ ][lncf[a_ q[m mnil_^ `il + * ^[sm ni + s_[l \_`il_
om_* Rcnb ch]l_[mcha ncg_ j_lci^ i` mnil[a_ oj ni ih_ s_[l( nb_ jli\[\cfcns i`
mn[\f_ l_mofnm ch]l_[m_^ [m q_ff* Ob_ mbiln $f_mm nb[h -, ^[sm% [h^ l[ nb_ l fiha
$gil_ nb[h ih_ s_[l% ncg_ j_lci^m i` mnil[a_ i` ][lncf[a_ f_[^ ni ^_]l_[m_^
jli\[\cfcns $ch [p_l[a_ 21â1, !% i` mn[\f_ l_mofnm [`n_l nl[hmjf[hn[ncih i` nb_
][lncf[a_( qbc]b q[m jl_m_lp_^ \s `l__tcha*

Ob_ l_mofnm i` jf[mns i` nb_ [ffia_hc] ][lncf[a_( qbc]b q[m jl_m_lp_^ ch
j[l[``ch ( ch^c][n_^ [h oh`[piol[\f_ _``_]n i` nbcm g_nbi^* D` mo]b ][lncf[a_
q[m om_^( nb_ jli\[\cfcns i` mn[\f_ l_mofnm i` nb_ jf[mns ^_]l_[m_^ ni 2, Ü  ! #*

Ob_ [h[fsmcm i` ^[n[ ih ^cmnlc\oncih i` l_mofnm i` nb_ jf[mns ch ^_j_h^_h]_
ih g_nbi^ i` ^c]cha i` nb_ ][lncf[a_ mbiq_^ l_f[ncp_fs bcab_l ch]c^_h]_
" 2 2 Ü / !#% i` mn[\f_ l_mofnm [`n_l ]onncha ][lncf[a_ qcnb [ m][fj_f( nb[h [`n_l
om_ i` [ ]bih^linig_ $34 Ü . !%*

Obom( nb_ mn[ncm nc][f [h[fsmcm ]ih`clg_^ ^_j_h^_h]_ i` l_mofnm i` nb_
]ihniol jf[mns \s [ffia_hc] ^c]_^ ][lncf[a_ ih m_p_l[f `[]nilm( l_ f[n_^ ni
a_h_nc] `_[ nol_m [h^ [ mn[n_ i` a_h_l[f l_mjihmcp_h_mm i` l_]cjc_hnm [h^
^ihilm( [h^ ni g_nbi^m i` nl_[ ng_hn i` nb_ ][lncf[a_ \_`il_ nl[hmjf[hn[ncih*

Dn q[m `ioh^ nb[ n nl[hmj f[h n[ ncih i` nb_ [ffia_hc] ^c]_^ ][lncf[a_ f_[^m
[jj[l_hnfs ni g[hc`_mn[ncih i` cnm [hnca_hc] jlij_lnc_m* Ob_l_`il_( mo]b nl[hm)
jf[hn[ncihm ch]l_[m_ jli\[\cfcns i` l_] cj c_h nçm cggoh_ l_[]ncih ih ][lncf[achiom
al[`nm*

Ob_ l_mofnm i` ]ihniol jf[mns \s [ffia_hc] ^c]_^ ][lncf[a_ ][h \_ cg)
jlip_^( c` cggohifiac][f m_f_]ncih i` [ ^ihil ch l_mj_]n ni l_]cjc_hn cm g[^_
[h^ c` nb_ ][lncf[a_ `lig ^ihilm qbi ^c_^ ch ä[]on_ [aihsçç( nb_ ][lncf[a_
jl_m_lp_^ ch j[l[``ch [h^ nb_ ][lncf[a_ jl_m_lp_^ \s `l__tcha `il f_mm nb[h
-, ^[sm il gil_ nb[h ih_ s_[l $m__ [ O[\f_% cm hin om_^* < l_nlimj_]ncp_
[h[fsmcm b[m mbiqh nb[ n oh^_l ^_m]lc\_^ ]ih^cncihm nb_ jli\[\cfcns i` mn[\f_
l_mofnm i` nb_ jf[mns ch]l_[m_^ `lig 4, Ü / ! ni 5. Ü v !# $m__ [ O[\f_%*

Dn cm [fmi h_]_mm[ls ni [jjfs g_nbi^m i` ^c]cha i` ][lncf[a_( qbc]b [l_
][omcha nb_ f_[mn ^[g[a_ ni nb_ ][lncf[a_ ncmmo_ i` nb_ al[`nm*

> J I > G P N D J I N

-* Ob_ l_mofnm i` nb_ ]ihniol jf[mns \s ^c]_^ [ffia_hc] ][lncf[a_ ^_j_h^
ih hog_liom [h^ p[lc_^ `[]nilm( qbc]b l_`f_]n nb_ mj_]c`c] `_[nol_m i` a_h_l[f
l_[]ncpcns[h^ cggohifiac][f mn[ n_ i` l_]cjc_hn [h^ ^ihil( [h^ [fmi nb_
]b[l[] n_ l i` nl_[ ng_hn i` nb_ ][lncf[a_\_`il_ nl[hmjf[hn[ncih*
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.* Ob_ nl[hmjf[hn[ ncih i` nb_ [ffia_hc] ^c]_^ ][lncf[a_ f_[^m ni g[hc`_mn[ncih
i` cnm [hnca_hc] jlij_lnc_m [h^ ni l_]cjc]c_hnçm cggoh_ l_[]ncih ih ][lncf[achiom
al[`nm*

/* D` [h [ffia_hc] ][lncf[a_ mnil_^ ch mifoncihm i` ]lsmn[ffic^m cm [jjfc_^(
nb_h nb_ mn[\f_ l_mofnm i` nb_ jf[mns ][h \_ [q[cn_^ [fgimn ch [ff n l [ h m )
j f[hn[ncihm $+ * * V 1 !%* Ob_ om_ i` nb_ [ffia_hc] ][lncf[a_ jl_m_lp_^ \s `l__t)
cha acp_m jli\[\cfcns i` mn[\f_ l_mofnm _ko[f ni 4- Ü / !* Ob_ [jjfc][ncih i` nb_
][lncf[a_ jl_m_lp_^ ch j[l[``ch ^_]l_[m_m jli\[\cfcns i` mn[\f_ l_mofnm i` nb_
jf[mns ni 2, 9n ä !*

,' Dn cm jimmc\f_ ni ch]l_[m_ ]ihmc^_l[\fs [ jli\[\cfcns i` aii^ l_mofnm i`
nb_ ]ihniol jf[mns \s g_[hm i` joljim_`of m_f_]ncih i` nb_ [ffia_hc] ][lncf[a_*

Ob_ \_mn l_mofnm i` nb_ ]ihniol jf[mns \s ^c]_^ [ffia_hc] ][lncf[a_ [l_
i\n[ch_^( c` nb_ jlch]cjf_m i` cggohia_h_nc] m_f_]ncih i` [ ^ihil ch l_mj_]n
ni l_]cjc_hn [l_ [jjfc_^( c` nb_ ][lncf[a_ `lig nb_ ^ihil qbi ^c_^ ch ä[]on_
[aihsã( nb_ ][lncf[a_ mnil_^ ch j[l[``ch il nb_ ][lncf[a_ jl_m_lp_^ \s `l__tcha
f_mm nb[h + * ^[sm il fiha_l nb[h [ s_[l( cm hin om_^( [h^ c` nb_ f_[mn ^[g[acha
g_nbi^m i` ^c]cha [l_ [jjfc_^ ni nb_ ][lncf[achiom ncmmo_ i` nb_ al[`nm*

H* O*

N P H H < M T

< l_nlimj_]ncp_ mn[ncmnc][f [h[fsmcm i` l_mofnm i` nb_ `[]c[f ]ihniol jf[mns
\s [ffia_hc] ^c]_^ bs[fch_ ][lncf[a_ ch 135 j[nc_hnm( q[m j_l`ilg_^* <h
_r[gch[ncih i` nb_ l_mofnm i` 35- nl[hmj f[h n[ ncihm `iffiq_^ `il j_lci^m oj ni
, * s_[lm _h[\f_^ om ni _mncg[n_ [ jl_m_lp[ncih i` nb_ ][lncf[achiom al[`nm
[h^ [ mn[\f_ ]img_nc] _``_]n i` nb_ jf[mns ch 4, Ü / !( [h^ [ ^cmnol\_^
]img_nc] _``_]n ^o_ ni l_mifoncih i` nb_ ][lncf[a_ ch ., Ü /  " i` i\m_lp[ncihm*

Dn q[m mbiqh nb[ n [ jli\[\cfcns i` aii^ l_mofnm i` nb_ ]ihniol jf[mns ][h
\_ ch]l_[m_^ ni 5. Ü & " \s g_[hm i` joljim_`of m_f_]ncih i` nb_ [ffia_hc]
][lncf[a_*

M y N P H y

9c[b_ehWj_ed Z[i [\\[ji Z[ bW fbWij_[ Z[ Yedjekh Z[ bW \WY[ t +}W_Z[ Z}kd
YWhj_bW][ Wbbe]äd[ fkbluh_iu

< f f [ <* G c g \ _ l a( <* D* A o e m ( Q* D* K _ n m ] b _ l m e c s

Jh [ `[cn oh_ [h[fsm_ mn[ncmncko_ l{nlimj_]ncp_ ^_m l{mo fn[ nm ^_ f[ jf[mnc_ ^_
]ihniol ^_ f[ `[]_ `[cn_ j[l f_ ][lncf[a_ [ffiaüh_ jofp{lcm{ ]b_t 135 j[nc_hnm* @h mocp[hn
f_m l{mo fn[ nm ^_ 35- nl[hmj f[h n[ ncihm ^[hm f_m j{lci^_m ^_ -ç[a_ [ ., [hm hiom [pihm
]ihmn[n{ ko_ f[ al_``_ ][ln cf[ach_om_ {n[cn l_mn{_ ]ihm_lp{_ _n Q_``_n ]img{ncko_ [p[cn
{n{ ^ol[\f_ ]b_t 4, Ü / ! g[f[^_m* G_ ][ln c f[a_ [ {n{[\mil\{ _n ]ç_mn jiolkoic -ç_``_n
]img{ncko_ {n[cn [ f n{ l{^[hm ., Ü / ! ][m i\m_lp{m*

Jh [ ^{gihnl{ ko_ ]ç{n[cn f_ ]bicr ]ihp_h[\f_ ^o ncmmo ][lncf[ach_or [ffiaüh_
koc j_on [oag_hn_l f[ jli\[\cfc nü ^_m \ihm l{mo fn[ nm ^_ f[ jf[mnc_ ^_ ]ihniol ^[hm
5. Ü : !*

.-,



U P N < H H @ I A < N N P I B

N[hX[ii[hkd] Z[h =h][Xd_ii[ Z[h CedjkhfbWij_a Z[i ?[i_Y^j[i
ZkhY^ Wbbe][d[d p[hab[_d[hj[d Cdehf[b

< f f [ <* G c g \ _ l a( <* D* A o e m ( Q* D* K _ n m ] b _ l m e c X

Rcl oh n_ lh[bg_h l_nlimj_encpü mn[ncmncm]b_ <h[fsm_ ^_l @la_\hcmm_ ^_l F}hnol)
jf[mnce ^_m B_mc]bn_m gcn [ffia_h_g t_le f_ ch_l n_h Fhilj_f \_c 135 K[nc_hn_h* =_f ^_l
Phn_lmo]boha ^_l @la_\hcmm_ pih 35- Ol[hmjf[hn[ncih_h ch U_cn[\mn[h^_h \cm pih
., E[bl_h b[\_h qcl `_mna_mn_ffn( ^[mm ^[m Fhilj_fnl[hmjf[hn[ n _lb[f n_h a_\fc_\_h oh^
^_l eimg_ncm]b_ @``_en ^_l Jj_l[ncih \_c 4, Ü / ! pih K[nc_hn_h ^[o_lh^ -mn* Uol
Nn}loha ^_m eimg_ncm]b_h @`n_en_m e[g _m ch`ifa_ ^_l Fhilj_fl_miljncih ch ., Ü / Ä+i
[ff_l =_i\[]bnoha_h*

Rcl b[\_h a_t_can( ^[mm ^ol]b _h nmjl_]b_h^_ R[bf ^_m [ffia_h_h Fhilj_fa_q_\_m
^c_ R[blm]b_chfc]be_cn ^_l aon_h @la_\hcmm_ ^_l Fihnoljf[mnce \cm [on 3, Ü v i+, _lbibn
q _l^_h e[hh*

M @ N P H @ I

H[h\[YY_edWc_[dje Z[ bei h[ikbjWZei Z[ bW fbWij_W feh Yedjehdei [d bW YWhW
c[Z_Wdj[ kd YWhjvbW]e Wbe]ud[e fkbl[h_pWZe

< f f [ <* G c g \ _ l a( <* D* A o e m ( Q* D* K _ ] b _ l m e c c

H_gim b_]bi oh [hzfcmcm _mn[^cmnc]i l_nlimj_]ncpi ^_ fim l_mofn[^im ^_ f[ jf[mnc[
jil ]ihnilhim ^_ f[ ][l[ g_^c[hn_ oh ][ln|f[ai [fia{h_i jofp_lct[^i _h 135 j[]c_hn_m*
<- i\m_lp[l fim l_mofn[^im ^_ f[m 35- nl[hmj f[h n[] cih_m _h fim j_lci^im b[mn[ f[ _^[^
^_ ., [`cim b[ mc^i b[ff[^i ko_ _f nl[hmjf[hn_ m_ ]ihm_lp|[ s _f _`_]ni ]img{nc]i ^_ f[
ij_l[]c}h _l[ ^ol[\f_ _h 4, Ü / ! ^_ fim j[]c_hn_m* @f _`_]ni ]img{nc]i `o_ [fn_l[^i
[ ]ihm_]o_h]c[ ^_ b[\_lm_ [\mil\c^i _f ][ln|f[ai _h ., Ü / ! ^_ f[m i\m_lp[]cih_m*

C[ mc^i ^_gimnl[^i ko_ jil _f_]]c}h ]ihp_hc_hn_ ^_f n_dc^i ][lncf[achimi [fi)
a{h_i _m jimc\f_ [og_h n[l f[ jli\[\cfc^[^ ^_ l_mofn[^im \o_him _h f[ jf[mnc[ jil
]ihnilhim [ 5. Ü Y !*

M @ A @ M @ I > @ N

+( NebaelW& D( K(4 Dggohi\cifiac][f l _ )
f[ncihmbcjm i` g[n_lh[ f [h^ `_n[f i l)
a[hcmgm* $Dh Mommc[h*% Him]iq -53,*

.* CeioWael& H( F(4 Cog[h cmi[hnca_hm
[h^ cmi[hnc\i^c_m ch hilg[f [h^ j[ nbi )
fiac][f mn[n_m* $Dh Mommc[h*% Him]iq -530*

/* D_cX[h]& 9bbW 9(& >kai& 9( A(4 < g[)
nb_g[nc][f gi^_ffcha i` ^_j_h^_h]_ i`
]ihniol jf[mnsçm l_mo fnm ih ilcach[f mn[n_
i` [ j[nc_hn [h^ ih g_nbi^m i` n l _ [ n )
g_hn* $Dh Mommc[h*% @emj_l* Fbcl*( 2 6.3 (
-531*
,' Dki^d_ael& =( >(& K^Wf_he& F( 9(4 <oni)

fsmcm* Hiljbifias [h^ g_]b[hcmgm i`
^_p_fijg_hn* $Dh Mommc[h*% Him]iq -530*

1* C^kdZWjel& D( D(& N[hX_jia__& E( K (̂&
?ebelWij_ael& A( F(& 9hji_cel_jY^& F( ?(&

C_hped& F( ?(4 < jli\f_g i` cggohifiac]
nif_l[h]_* $Dh Mommc[h*% Pmj_ebc mipl* \cif*(
3/( . 6 .1,( -53.*

2 ( QWhjY^ka& F( A(& D_cX[h]& 9bbW 9(& F['
aWjY^Wbel& N( N(4 >fchc][f [h^ bcmnifiac][f
`_[nol_m i` fiha)n_lg l_mofnm [`n_l [j )
jfc][ncih i` bigifiac] ^c]_^ ][lncf[a_ ch
inijf[mns* $Dh Mommc[h*% Q_mnh* Fbcl*( -..(
-, 6 -03( -53/*

3* :eoZ& O(4 Aoh^[g_hn[fm i` cggohif)
ias* Dhn_lm]c_h]_ Ko\f*( I_q Tile( Gih)
^ih( Ns^h_s -522*

4* Cb[d& J(4 Kl_j[l[ncih [h^ mnil[a_ i`
ncmmo_m* $Dh >t_]b*% <pc]_hog( Kl[ao_
-52.*

5* Chk][h& =(4 Ob_ nl[hmjf[hn[ncih i`
][lncf[a_* @rj_lcg_hn[f \[mcm [h^ ]fchc][f

.--



[jjfc][ncih ch mnig[nifiac] [h^ `[]c[f ][lncf[a_ \s chd_]ncih qcnb [ h__^f_ * K[ln
mola_ls* $Dh B_lg[h*% C[hm_l Q_lf[a( D* >fchc][f chp_mnca[ncih* Kf[mn( l_]ihmnl**
Hcch]b_h -520* Nola*( .4( 1 6 1./( -52-*

-,* D_cX[h]& 9bbW 9(4 Ob_ om_ i` ^c]_^

Aolnb_ l l_`_l_h]_m [p[cf[\f_ [n nb_ [onbilm*

<ff[ <* Gcg\_la( K[le cg* G_hch[ 1( -53,02( G_hchal[^ K)02( PN1M

5WV[' 8YWU X' *(*
_rjl_mmcih( nb_ [onbilm ai ih ni ^_m]lc\_
nb_ jlch]cjf_m i` ]fchc][f mi`n ncmmo_ ch )
p_mnca[ncih( ^_hn[f cgjlchnm( ]_jb[fig_nlc]
chp_mnca[ncih omcha n_ f_l[^cial[jbs [h^
li_hna_hial[jbs* K[a_ .,0 ][ll c_m [ fcmn
i` ij_l[ncihm ih nb_ \ih_m( j[ln c]of[lfs
nb_ g[h^c\f_( [m q_ff [m ih mi`n ncmmo_m*
Ob_ [onbilm ^_fc\_l[n_fs l_ ` l[ ch `lig
acpcha jc]nilc[f il i nb_l ^_n[cfm i` ]ig)
jfc][n_^ imn_ijf[mns mi \lcffc[hnfs j _ l )
`ilg_^ \s O_mmf\l ch ]iha_hcn[f g[f)
`ilg[ncihm*

Ob_ m_]ih^ j[ln i` nb_ \iie ij_hm qcnb
jf[mnc] mola_ls i` nb_ `_g[f_ \l_[mn* ?_)
m]lcjncp_ [h^ giljbifiac][f [h[nigs cm
`iffiq_^ \s [ ]b[j n_ l ih biq ni ]ill_] n
bsj_lnlijbs [h^ jnimcm i` nb_ \l_[mnm*
Kf[ch ^_m]lcjncih( ^l[qcham [h^ ij_l[ncih
jbinial[jbm [l_ om_^ ni cf fom nl[ n_ nb_
[o nbilmç iqh p_lmcih i` nb_ molac][f
n_]bhcko_ ^_pcm_^ ch jlch]cjf_ \s Neiia(
[m q_ff [m `l__ nl[hmj f[h n[ n cih i` nb_
[l_if[ ch aca[hnig[mnc[* Ob_l_ cm [a[ch
[ fcmn i` jimmc\f_ _[lfs il f[n_ ]ig)
jfc][ncihm*

Ob_ h_rn ]b[jn_ l cm [\ion nb_ Dgjf[h)
n[ n cih i` a_f)`cff_^ mcfc]ih_ jlimnb_m_m(
\inb [m l_a[l^m nb_ n_]bhcko_ i` mcgjf_
^_jimcncih i` nb_ jlimnb_mcm [h^ [m
l_a[l^m nb_ jimmc\cfcns i` nb_ mcgofn[h_)
iom ]ill_]ncih i` jnimcm omcha p_lnc][f mech
_r]cmcih ^iqhq[l^ `lig nb_ [l_if[*

>igjfc][ncihm [l_ fcmn_^ [m ch]fo^cha
jlimnb_m_m l_d_]n_^ ^o_ ni [ffia_h_c]
g[n_lc[ f chnif_l[h]_( ch`_]ncih( \[^fs
^_jimcn_^ jlimnb_m_m( [\hilg[f lcac^cns i`
nb_ \l_[mn( qcnb chp_ln_^ hcjjf_ ]ill_]ncih

]fimcha nb_ ]b[jn_l* Ob_ [onbilm i\pc)
iomfs ^i hin j_l`ilg [h^ nb_l_ `i l_-
l_`l[ ch `lig jo\fcmbcha ij_l[ncihm []]il^)
cha ni Giha[]l_*

Kf[mnc] ]ill_]ncihm i` nb_ [\^igch[f
q[ff [l_ gimnfs ^ih_ omcha bilctihn[f
ch]cmcihm ^l[qh mc^_q[sm [\ip_ nb_ alichm6
oj ni nb_ `f[hem* Ob_ [onbilm fiim_h \li[^
m_ag_hnm i` [\^igch[f q[ff ncmmo_m( ^ l[q )
cha nb_g ^iqhq[l^m( mbc`ncha nb_ fi][ncih
i` nb_ h[p_f( l_m_]ncha ch /â0 j[lnm q b[ n)
_p_l moljfom ncmmo_ nb_l_ cm( [^^cha â
qb_l_ h_]_mm[ls â [ monol_ i` ^_bcm]_h]_)
m_j[l[ n_^ [\^igch[f gom]f_m( mig_ncg_m7
_p_h omcha [ p_lnc][f ch]cmcih [fiha nb_
g_^c[h fch_ i` nb_ mojl[jo\c] l_acih*

Ob_ \iie ]fim_m qcnb [ ]b[jn_ l ^_[fcha
qcnb ij_l[ncihm ch ][m_m i` _r]_mmcp_ [])
]ogof[ncih i` `[n ch nb_ afon_[f l_acih(
ih nb_ nb cabm [h^ bcjm qcnb _r]cmcihm
g[^_ [m h_]_mm[ls mi [m ni [ffiq nb_g
\_cha ]ip_l_^ oj \s ]finb_m*

<m `il mola_ls i` nb_ _s_fc^m( jnimcm(
[h^ [fmi nb_ \l_[m nm [h^ nb_ [\^ig_h(
nb_ [o nbilm jl_j[l_^ f_[`f_nm q cnb ]ig)
jl_b_hmcp_ ch`ilg[ncih ih nb_ ij_l[ncihm
qbc]b nb_s l_]igg_h^ ni acp_ ni nb _-
j[nc_hnm jlcil ni mola_ls*

Ob_ [o nbilm jl_m_hn ihfs mo]b jli]_)
^ol_m qbc]b nb_s nb_gm_fp_m _gjfis [h^
b[p_ _rj_lc_h]_ qcnb7 nb_l_ [l_ hi7
l_`_l_h]_m ni i nb_l g_nbi^m ^_m]lc\_^ ch
fc n_l[nol_*

Ob_ ^l[qcham [h^ jbinial[jbm [l_
]f_[l [h^ chmnlo]ncp_* Ob_ <nf[m cm \ioh^
ni \_ [jjl_]c[ n_^ \s nbim_ qbi j_l`ilg
molac][f ij_l[ncihm i` ]img_nc] ^_`_]nm*
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R_mm_r >_hnl_ `il Kf[mnc] [h^ H[rcffi)A[]c[f Nola_ls
N[fcm\ols V@haf[h^X

?cl_]nil E* I* =[llih( A*M*>*N*

MK= G> 9 N9;MME KHDAFL AF L@= E9F9?=E=FL
G> ;JGKK'D=? >D9HK

B * H * R < M ?

Ail nb_ jlij_l g[h[a_g_hn i` nb_ ]limm)f_a `f[j Dn cm _mm_hnc[f nb[ n nb_
fcg\m [l_ `cr_^ lcac^fs ch [ jimcncih ni [ffiq g[rcgog j_l`omcih i` nb_ `f[j
[h^ al_[n_mn ]ig`iln ni nb_ j[nc_hn* Kf[mn_l i` K[lcm ][mnm [l_ nb_ gimn ]ig)
gihfs om_^ `ilg i` `cr[ncih qbc]b ][h \_ giof^_^ jl_)ij_l[ncp_fs ni nb_
gono[f m[ncm`[]ncih i` \inb mola_ih [h^ j[nc_hn* ?_pc]_m ][h nb_h \_ ch)
]iljil[ n_^ chni nb_ ][mnm [n nb_ _h^ i` mola_ls `il _``c]c_hn cggi\cfcm[ncih
$Nn[le -515%* No]b [ mjfchn cm b_[ps [h^ f_[^m ni ^c``c]ofnc_m ch holmcha ][l_
$Jfcp_cl[ [h^ H[^_cl[ -523%* Dh mo]b lcac^ `cr[ncih `il [ j_lci^ oj ni nbl__
q__em nb_ j[nc_h n g[s _rj_lc_h]_ ^cm]ig`iln il j[ch qcnb f[n_l ]igjfc][ncihm
i` jl_mmol_ h_]limcm [h^ ]igjl_mmcih i` j_l cjb_l[ f h_lp_m* D` nb_l_ cm [h
ch]igjf_n_ []]_jn[h]_ i` nb_ mech al[` n ih nb_ ^ihil fcg\ nb_ ][mn \_]ig_m
fi][ffs jonlc^ [h^ g[fi^iliom $<^[gm _n [f* -525%* Dh [h [nn_gjn ni ip_l)
]ig_ nb_m_ ]igjfc][ncihm li^m `cnn_^ ni [^domn[\f_ jcpinm ][h \_ ch]iljil[n_^
chni nb_ ][mnm $N[f[g[h][ -523%* @p_h nbcm jl_][oncih ^i_m hin [ffiq `il
_[mc_l holmcha i` nb_ j[nc_hn)[m nb_ [jj[l[ nom l_g[chm b_[ps [h^ \ofes* Ob_l_)
`il_ me_f_n[f `cr[ncih [fih_ q[m chnli^o]_^ omcha Nn_chg[hh jchm ]ihh_]n_^
\s mn__f li^m nb[ n [l_ b_f^ \s ohcp_lm[f ]f[gjm $<fgm -52/%* Obcm n_]bhcko_
f_[^m ni lcac^ cggi\cfcm[ncih qbcf_ [ffiqcha nb_ jimcncih i` nb_ f_am ni \_
[fn_l_^* Ob_ f_am ][h [fmi \_ momj_h^_^ ni l_^o]_ nb_ jimmc\cfcns i` jl_mmol_
mil_m [h^ ni [ffiq []]_mm [h^ p_hncf[ncih ni nb_ jimn_lcil [mj_]n i` nb_ fcg\*
<n nb_ m[g_ ncg_ nb_ g[dil dichnm ][h \_ _r_l]cm_^ []ncp_fs il j[mmcp_fs* Jnb_l
mola_ihm b[p_ `ioh^ nb[ n me_f_n[f `cr[ncih \s Nn_chg[hh jchm qcnbion ]f[gjm
$>ihmn[hn [h^ Bl[\ -5247 <^[gm _n [f* -525% il domn \s Fclm]bh_l qcl_m $Jfc)
p_cl[ [h^ H[^_cl[ -523% jlipc^_m s_n gil_ _``c]c_hn g[h[a_g_hn* Ciq_p_l
nb_m_ [onbilm ]ih`_mm ni nb_ i]][mcih[f ]igjfc][ncih i` imn_cncm [h^ ch`f[g)
g[ncih [lioh^ nb_ jch)nl[]e qbc]b mo\mc^_m [`n_l l_gip[f i` nb_ jchm*

N_p_l[f [^^cncih[f `[]nilm _g_la_ nb[n gomn \_ ]ihmc^_l_^ ch nb_ jlij_l
g[h[a_g_hn i` nb_ ]limm)f_a `f[j* Ob_ [jj[l[nom( [fnbioab jlipc^cha _``c]c_hn
lcac^cns( gomn \_ [\f_ ni \_ [^domn_^ ch il^_l ni ]iohn_l jli\f_gm i` jl_mmol_
[l_[m( ]igjl_mmcih i` h_lp_m [h^ ^cm]ig`iln ni nb_ j[nc_hn* Dn gomn j_lgcn
jbsmcinb_l[js i` nb_ bcj( eh__ [h^ [hef_ dichnm _mj_]c[ffs ch nb_ gil_ _f^_lfs
j[nc_hnm( ni l_^o]_ nb_ ]b[h]_m i` dichn mnc``h_mm* Ach[ffs cn mbiof^ [pic^ [^ )
^cncih[f jli\f_gm i` ch`_]ncih mo]b [m imn_cncm*
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Dn cm nb_ joljim_ i` nbcm j[j_l ni ^_m]lc\_ nb_ om_ i` [ p[]oog mjfchn
nb[ n [jj_[lm ni g__n [ff nb_m_ l_kocl_g_hnm* Ob_ mjfchn cm \[mc][ffs [ jifsnb_h_
\[a `cnn_^ qcnb [h _rb[omn p[fp_ [h^ `cff_^ qcnb _rj[h^_^ jifsmnsl_h_ \[ffm )c
/ gg ch ^c[g_n_l* Dh cnm oh_p[]o[n_^ mn[n_ nb_ \[a cm mi`n [h^ `f[]]c^ fce_
[ jcffiq( \on ih _p[]o[ncih nb_ jifsmnsl_h_ \[ffm [l_ ]igj[]n_^ nb_l_\s mifc^)
c`scha nb_ mjfchn ch cnm l_mncha mb[j_* Njfchnm \[m_^ ih nbcm p[]oog jlch]cjf_
b[p_ \__h om_^ `il [n f_[mn n_h s_[lm( _cnb_l `il jimcncihcha nb_ j[nc_h n ih
nb_ ij_l[ncha n[\f_ il `il p[lciom ilnbij[_^c] mojjilnm $Kip_s -53,%* Ob_s
b[p_ nb_ ^cm[^p[hn[a_ i` \_cha b_[ps [m nb_ ][mcha cm nb c]e [h^ chmof[n_^
[h^ ]ihn[chm oh_rj[h^_^ jifsmnsl_h_ al[hof_m* Obcm j[lnc]o f[l mjfchn( ][ff_^ &
[ äjifsp[]ã mjfchn( cm go]b fcabn_l \s pclno_ i` nb_ om_ i` _rj[h^_^ jifsmnsl_h_
\[ffm [h^ [ nb chh_l jifsnb_h_ ][mcha $N]b_nlogj` -53/%*

Aca* -* <n ij_l[ncih nb_ f_am fc_ ch nb_ p[]oog mjfchn \_cha m_j[l[n_^ `lig cn \s
[ mn_lcf_ niq_f [h^ g[]echnimb mb__n

O _ ] b h c k o _

=_`il_ mola_ls nb_ mjfchn cm giof^_^ \s nb_ mola_ih mi nb[ n nb_ f_am i`
nb_ j[nc_hn fc_ ch nb_ _r[]n jimcncih l_kocl_^ `il j_l`ilgcha nb_ ]limm)f_a `f[j*
Ob_s mbiof^ hin \_ _h][m_^ \on mbiof^ \_ ]ig`iln[\fs q cnb ch cn mi nb[ n nb_s
][h \_ fc`n_^ `l__* Ob_ mjfchn cm nb_h _p[]o[n_^ ni g[e_ cn lcac^* <n nb_ ncg_ i`
ij_l[ncih nb_ fcg\m ][h fc_ ch nb_ c^_[f jimcncih ch nb_ mjfchn( \_cha m_j[l[ n_^
`lig cn \s [ mn_lcf_ g[]echnimb mb__n [h^ niq_f $Aca* -%* Ob_ mjfchn ][h \_
]ihh_]n_^ ni [ mo]ncih [jj[l[ nom mi nb[ n cn ][h \_ l_)giof^_^( [m h_]_mm[ls(
\s nb_ mola_ih [n [hs mn[a_ i` nb_ ij_l[ncih* Dh nbcm q[s nb_ mjfchn []nm fce_
[ m_]ih^ molac][f [mmcmn[hn*

<n nb_ _h^ i` nb_ ij_l[ncih nb_ chn_lp_hcha niq_f cm joff_^ [q[s mi nb[n
nb_ f_am [^ijn nb_ jl_)^_n_lg ch_^ jimcncih ch nb_ mjfchn $Aca* .%* <n nbcm mn[a_
cn cm [^pcm[\f_ ni \ch^ nb_ f_am chni nb_ mjfchn [n nb_ f_p_f i` nb_ [hef_m [h^
eh__m mi nb[ n [hs chpifohn[ls gip_g_hnm ch nb_ l_]ip_ls liig qcff hin
d_ij[l^cm_ nb_ ]cl]of[ncih ch nb_ `f[j* <fn_lh[ncp_fs nb_ mjfch n ][h \_ j[lnc[ffs
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_p[]o[n_^ ni [ ^ioabs ]ihmcmn_h]s mi nb[n nb_ _^a_m ][h \_ giof^_^ ni ip_lf[j
il _h][m_ nb_ fcg\m* Dn cm nb_h l_)_p[]o[n_^ ni [ mcgcf[l lcac^cns [m jf[mn_l)i`)
j[lcm* <n nb_ ][mcha cm g[^_ i` jf[mnc] mb__ncha cn cm fch_^ qcnb [ fch_h niq_f
ni l_^o]_ nb_ jimmc\cfcns i` g[]_l[ncih i` nb_ q_cabn)\_[lcha [l_[m $Aca* /%*

Aca* .* <`n_l chm_n i` nb_ ]limm)f_a `f[j nb_ molac][f niq_fm [l_ q cnb^l[qh mi nb[ n
nb_ f_am fc_ ch nb_ jl_^_n_lg ch_^ jimcncih

Aca* /* Ob_ mjfchn cm fch_^ qcnb [ fch_h mb__ n ni l_^o]_ nb_ ]b[h]_m i` g[]_l[ncih
i` nb_ q_cabn \_[lcha [l_[m

Kimn)ij_l[ncp_fs nb_ j[nc_hn ][h fc`n \inb f_am `lig nb_ mjfchn qcnb il
qcnbion nb_ b_fj i` nb_ [nn_h^cha holm_ il jbsmcinb_l[jcmn $Aca* 0%* Obom cn cm
jimmc\f_ ni chmj_]n nb_ ^_j_h^_hn mol`[]_ i` nb_ fcg\m [h^ moj_lpcm_ dichn
gip_g_hnm* <m nb_ mjfchn ihfs q_cabm ih_ ecfial[g nb_ nih_ [h^ jiq_l i` nb_
ko[^lc]_jm ][h \_ `o l nb_ l g[chn[ch_^ \s _f_p[ncha nb_ mjfchn giof^_^ [lioh^
nb_ fcg\m $Aca* 1%* <n [hs mn[a_ ch nb_ jimn)ij_l[ncp_ ]iolm_ cn cm [ mcgjf_
g[nn_ l ni l_giof^ nb_ mjfchn `il nb_ ]ig`iln i` nb_ j[nc_hn il nb_ chn_alcns i`
nb_ `f[j* Ob_ j[nc_hn cm l_nolh_^ ni nb_[nl_ `il ^cpcmcih i` nb_ `f[j qcnb nb_
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f_am fscha ch nb_ mjfchn* =inb fcg\m [h^ mjfchn [l_ ^l[j_^ [m jl_pciomfs
^_m]lc\_^ [h^ nb_ `f[j ^cpc^_^* Hchcg[f [mmcmn[h]_ cm l_kocl_^*

Oi ^[n_( m_p_h ]limm)f_a `f[jm b[p_ \__h ]l_[n_^ omcha nb_ äjifs)p[]ã
mjfchn* Ncr b[p_ jli]__^_^ ni nb_ _hncl_ m[ncm`[]ncih i` nb_ j[nc_hn( holm_m [h^

Aca* ,' D` h_]_mm[ls nb_ j[nc_hn ][h fc`n \inb f_am `lig nb_ mjfchn qcnb il qcnbion [c^
`lig [h [nn_h^[hn

Aca* 1* <mmcmn_^ jbsmcinb_l[js i` nb_ ko[^lc]_jm cm []bc_p_^ \s giof^cha nb_ fcabn
p[]oog mjfchn [lioh^ nb_ f_am

mola_ihm* Ob_ g[h[a_g_hn i` ih_ j[nc_hn q[m ]igjfc][n_^ \s nb_ ]iff[jm_
i` nb_ mjfchn ^olcha nb_ hcabn f_[^cha ni m_j[l[ncih i` nb_ `f[j* < mg[ff f_[e
q[m _p_hno[ffs fi][n_^ ch nb_ q[ff i` nb_ mjfchn qbc]b cn q[m jimmc\f_ ni m_[f
qcnb q[n_ljlii` n[j_( \on ch nb_ g_[hncg_ nb_ f_am q_l_ cggi\cfcm_^ qcnb
nl[^cncih[f jf[mn_l)i`)j[lcm ][mnm* Ob_ mo\m_ko_hn jlial_mm i` nbcm `f[j q[m
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m[ncm`[]nils* Ciq_p_l( nbcm ]igjfc][ncih ^i_m m_lp_ [m [ q[lhcha ni ][l_`offs
n_mn nb_ mjfchn `il f_[em [n [ff ncg_m [h^ ni [pic^ [hs ]cl]ogmn[h]_m nb[ n gcabn
f_[^ ni j_l`il[ncih i` cnm q[ff*

-* Ob_ äjifs)p[]ã mjfchn ][h \_ i\n[ch_^ `lig Kf[mnc] Nb__n ?_p_fijg_hnm
Gn^( Nn[``il^ Nnl__n( =lcmnif =N/ 0?<( @haf[h^*

N P H H < M T

H_nbi^m i` cggi\cfcm[ncih i` ]limm)f_a `f[jm omcha jf[mn_l i` K[lcm ][mnm
il p[lciom `ilgm i` me_f_n[f `cr[ncih [l_ ^cm]omm_^ nia_nb_l qcnb inb_l l_ko cl_ )
g_hnm `il nb_ _``c]c_hn g[h[a_g_hn i` [ ]limm)f_a `f[j* Ob_ om_ i` [ p[]oog
mjfchn cm ^_m]lc\_^ qbc]b cm fcabn_l nb[h inb_l mcgcf[l mjfchnm _gjfis_^ `il
^c``_l_hn joljim_m \s pclno_ i` cnm nb chh_l ][mcha [h^ `cffcha i` _rj[h^_^
jifsmnsl_h_ \[ffm $äjifs)p[]ã mjfchn% * Dh nb_ g[h[a_g_hn i` mcr j[nc_hnm qcnb
]limm)f_a `f[jm nbcm mjfchn jlip_^ ni \_ c^_[f* Ciq_p_l( l_p_lmc\f_ jli\f_gm
i]]oll_^ qcnb nb_ m_p_hnb h[nc_h n qb_h nb_ q[ff i` nb_ mjfchn q[m []]c^_hn[ffs
j_l`il[n_^* Ncgjf_ jl_][oncihm gomn nb_l_`il_ \_ g[^_*

M y N P H y

AcceX_b_iWj_ed t +}W_Z[ Z[i Wjj[bb[i lWYkkc ZWdi b[i ]h[\\[i Z[i bWcX[Wkn
YkjWdui âkd[ `WcX[ t NWkjh[

>* H* R [ l ^

Jh [jjl_]c_ f_m g{nbi^_m ùcggi\cfcm[ncih l{[fcm{_m j[ l oh j[hm_g_hn jfz nl{
^[hm f_m al_``_m ^_m f[g\_[or ]on[h{m ^çoh_ d[g\_ [ -ç[onl_ _n ^c``{l_hn_m `ilg_m ^_
f[ `cr[ncih mko_ff_n cko_ _h ]_ koc ]ih]_lh_ f_ ][l[] nü l_ _``_]nc` ^_ f[ nl[hmjf[hn[ncih*
Jh ^{]lc n -çoncfcm[ncih ^_m [nn_ ff_m p[]oog koc mihn jfom f{aül_m ko_ f_m [onl_m gis_hm
ùcggi\cfcm[ncih oncfcm{m ^[hm ^c``{l_hnm \onm alz]_ [ f_ol _hp_fijj_ jfom `ch_ _n f_ol
l_gjfcmm[a_ j[ l ^_m \iof_nn_m {n_h^o_m ^_ jifsmnsl{h_ $[nn_ff_m jifs[p[]oog%* >_m
[nn_ff_m)]c m_ gihnl[ c_h n c^{[f_m j_h^[hn f_ nl[ c n_g_h n ^_ 2 g[f[^_m [p_] oh_ al_``_
^_m f[g\_[or ]on[h{m ^çoh_ d[g\_ [ -ç[onl_* ?_m jli\f_g_m ]ihnl[ cl_m m_ mihn nl[^ocnm
]b_t #f_ m_jncüg_ g[f[^_ ko[h^ -ç_hp_fijj_ ^_ O[nn_ff_ mç_mn j_l`il{_ j[l b[m[l^* >ç_mn
jiolkoic cf `[on `[cl_ ^_m jl{][oncihm mcgjf_m*

U P N < H H @ I A < N N P I B

AcceX_b_iWj_ed c_jj[bi NWakkciY^_[d[d X[_ Z[h LhWdifbWdjWj_ed led @WkjbWff[d
led [_d[c :[_d pkc WdZ[h[d

>* H* R [ l ^

@m q_l^_h ^c_ H_nbi^_h ^_l Dggi\cfcmc_loha gcn Bcjmp_l\[h^ \_c ^_l Ol[hm)
j f[h n[ ncih pih C[onf[jj_h pih _ch_g =_ch tog [h^_l_h oh^ p_lm]bc_^_h_ Ailg_h
^_l Fhi]b_h`cr[ncih pig Nn[h^johen ^_l Ail^_loha_h [o` ^c_ @``_encpcn[n ^_l Ol[hm)
j f[hn[ ncih \_q_ln_n * H[h \_m]bl_c\n ^c_ <hq_h^oha pih Q[eoogm]bc_h_h( ^c_ f_c]bn_l
mch^ [fm [ff_ cc\lca_h `ccl p_lm]bc_^_h_ Uq_]e_ \_hontn_h Dggi\cfcmc_lohamgcnn_f( oh^
tq[l ^[he ^_l ^ohh_l_h Cccff_ oh^ ^_l Aoffoha gcn _rj[h^c_ln_h Kifsmnsl_heoa_fh
$éKifs)Q[eoogm]bc_h_h %* ?c_m_ N]bc_h_h \_q[bln_h mc]b c^_[f \_c ^_l =_b[h^foha
pih m_]bm Fl[he_h ^ol]b Ol[hmjf[hn[ ncih pih C[onf[jj_h pih _ch_g =_ch tog
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[h^_l_h* M_p_lmc\f_ Kli\f_g_ _hnm n[h^_h [\_l cg A[ff ^_m mc_\_hn_h K[nc_hn_h \_c
to`[ffca_l K_l`il[ncih ^_l N]bc_h_hbccf f_* ?_mb[f\ mch^ _ch`[]b_ Qilmc]bnmg[mmh[bg_h
_l`il^_lf c]b*

M @ N P H @ I

Adcel_b_pWY_wd c[Z_Wdj[ jWXb_bbWi lWYkkc [d jhWdifbWdjWY_ed[i Z[ bwXkbei
Ykjtd[ei Z[ kdW f_[hdW W ejhW

>* H* R [ l ^

Gim g{ni^im ^_ chgipcfct[]c}h jil _hs_m[h^i _h f[m nl[hmj f[h n[] cih_m ^_ f}\ofim
]onzh_im ^_ oh[ jc_lh[ [ i nl[ s p[lc[m `ilg[m ^_ `c d[]c}h _mko_f_n[f _mnzh [jl_)
]c[^im ^_m^_ _f johni ^_ pcmn[ ^_ f[m _rca_h]c_m ^_ f[ _`_]ncpc^[^ ^_ f[ nl[hmj f[h)
n[]c}h* Ao_ ^_m]lcni _f _gjf_i ^_ n[\fcf f[m p[]oog ko_ mih gzm fca_l[m ko_ ni^im fim
^_gzm g_^cim ^_ chgipcfct[]c}h om[^im j[l[ p[lcim `ch_m al[]c[m [f _hp[m_ gzm `chi
s [ m_l l_ff_h[^im ^_ \if[m _rn_h^c^[m ^_ jiffmn cl_h $än[\fcff[m jifc)p[]oogã %* @mn[m
n[\fcf f[m m_ gimnl[lih c^_[f_m _h _f nl[ n[g c_h ni ^_ 2 _h`_lgim ]ih nl[h mj f[h n[ n cih ^_
f}\ofim ]onzh_im ^_ jc_lh[ [ jc_lh[* Kli\f_g[m l_p_lmc\f_m i]ollc_lih( mch _g\[lai(
_h _f m{jncgi _h`_lgi [f m_ l _f _hp[m_ ^_ f[ n[\fcf f[ j_l`il[^i jil ][mo[fc^[^* Kil
_mi g_^c^[m ^_ jl_][o]c}h mcgjf_m mih h_]_m[lc[m*

M @ A @ M @ I > @ N

+( 9ZWci& O( E(& O_id[h& @( C(& DWhied&
<( D( DodY^& B( :(& D[m_i& K( J(4 Nn_chg[hh
Kch Acr[ncih i` @rnl_gcnc_m `il >limm)f_a
Af[jm* Kf[mn( l_]ihmnl * Nola*( 00 6 /20( -525*

.* 9bci& E(4 Ne_f_n[f Acr[ncih `il nb_
>limm)f_a K_^c]f_ Af[jm* >[h[^* g_^* <mm*
E*( 45 6 0-5( -52/*

/* ;edijWdj& =(& ?hWXX& O(4 Nn_chg[hh
Kch Acr[ncih i` Oc\c[_ `il >limm)f_a Af[j*
Kf[mn( l_]ihmnl * Nola*( 0- 6 -35( -524*

0* <[ Gb_l[_hW& 9( :(& EWZ[_hW& D(

=ihs Acr[ncih ch >limm)f_a Af[j Kli]_^ol_
i` nb_ Giq_l Gcg\* M_p* G[nchi)[g* >cl*
Kf[mn*( -- 6 -3( -523*

1* Hel[o& J( O(4 < Q[]oog Njfchn `il
om_ ch Jlnbij[_^c] Jj_l[ncihm* E* =ih_
En Nola* 1.)=6 1/1( -53,*

2* <[ KWbWcWdYW& >( =(4 >limm)f_a Af[jm*
=if* K[n* H_^*( . 6 03( -523*

3* KY^[jhkcf\& T( J(4 Dhm n[hn Njfchnm6
Q[]oog >igj[]n_^ Kifsmnsl_h_ =[ffm*
=lcn* E* jf[mn* Nola*( .2 6 /5/( -53/*9(4

>* H* R[l^( =*N]*( A*M*>*N*( J^mni]e Cimjcn[f( N[fcm\ols( Rcfnm NK. 4=E( @haf[h^
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>b[lf_m Phcp_lmcns( H_^c][f A[]ofns i` Csac_h_( Kl[ao_ $>t_]bimfip[ec[%
=olhm Phcn( ?_j[lng_hn i` Kf[mnc] Nola_ls

C_[^ <mm* Kli`* H* Azl[( H*?*( ?lN]*
?_j[lng_hn i` Dh`_]nciom ?cm_[m_m
C_[^ Kli`* Q* Fl_^\[( H*?*( ?lN]*

Nno^_hn i` H_^c][f A[]ofns i` Csac_h_

=PH=JA=F;= G> LJ=9LAF? AF>=;LAGMK ;GEHDA;9LAGFK
G> K=N=J= :MJFK MKAF? 9 ;GE:AF9LAGF

G> LJAE=L@GHJAE 9F< KMD>9E=L@GPQRGD "K=HLJAFJ#

M* F õ I D B J Q è ( Q* Q < > @ F ( E * N F ¢ D Q è I @ F

Ob_ Olcg_nbijlcg â Nof`[g_nbir[tif ]ig\ch[ncih q[m `clmn om_^ [n iol
ohcn ch H[s -53-( nb_h [m [ jl_j[l[ ncih oh^_l nb_ nl[^_ g[le i` =<>OMDHY*
Ob_ mo]]_mm i` nb_ nl_[ ng_h n ^l_q iol [nn_hncih ni mig_ i` nb_ [nnl[]ncp_
jlij_lnc_m nb_ ]ig\ch[ncih i``_l_^ `il nb_ nl_[ ng_hn i` m_p_l_ \olhm6

+ * l_f[ncp_fs \li[^ [hnc\[]n_lc[f mj_]nlog(
, * aii^ ncmmo_ j_h_nl[ncih(
/* ni f_l[h]_ j_lg cnncha _p_h jlifiha_^ nb_l[js ch ][m_m i` gofncjf_

^[g[a_ ni ila[hm ^olcha nb_ \olh ^cm_[m_ $nb_ mi ][ff_^ \olh msh)
^lig_( []on_ j_lci^%*

H @ O C J ? N

Jp_l nb_ j[mn `iol s_[lm( [ ]ig\ch[ncih i` Olcg_nbijlcg [h^ Nof`[g_nbi)
rstif aicha oh^_l nb_ nl[^_ g[le i` N@KOMDIM b[m \__h om_^ [n iol ohcn ni
nl_[ n j[nc_hnm qcnb m_p_l_( m_]ih^) ni nbcl^)^_al__ \olhm [``_]ncha gil_ nb[h
., ! i` nb_ \i^s mol`[]_* Ob_ [cg i` nb_ jl_m_h n mno^s cm ni [mm_mm nb_
nb_l[js omcha _ cnb_l N_jnlch [fih_ il ch ]ig\ch[ncih qcnb inb_l [hnc\[]n_lc[f
^loam ch 4, j[nc_hnm [a_^ 0â3. s_[lm* 02 ][m_m q_l_ ch^c][n_^ `il ]b_gi)
nb_l[js \_][om_ i` ch`_]ncih ch nb_ l_mc^o[f al[hof[ncih [l_[m jl_p_hncha \inb
mjihn[h_iom _jcnb_fct[ncih [h^ nl[hmjf[hn[ ncih* Ob_ ch`_]ncih q[m ^o_ ni gcr_^
`fil[ qcnb Nn[jbsfi]i]]om jsia_h_m [ol_om \_cha jl_m_hn _[]b ncg_ ch ]ih)
\ ch[ncih qcnb ^c``_l_hn al[g)h_a[ncp_ ]ih^cncih_^ j[nbia_hm*

Ob_ inb_l ch^c][ncih alioj ]ihmcmn_^ i` /0 j[nc_hnm mo``_lcha `lig m_jmcm
`lig nb_ \olh_^ [l_[m( il `lig ch`_]nciom ]igjfc][ncihm ch nb_ fiq_l l_m)
j cl[nils nl[]n* Dh`_]ncih ch nb_ f[ nn_l alioj q[m mo\mn[hnc[ffs gil_ []on_ nb[h
ch nb_ `ilg_l* Ob_ ]lcn_lcih i` mo]]_mm ch nb_ `ilg_l alioj q[m m__h ch [h

ZZZZZZZZZZZZZZZZZZ
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cgjlip_g_hn i` nb_ \olh_^ [l_[ ]ih^cncih g[echa nl[hmj f[h n[ ncih jimmc\f_*
Ob_ f[ n n_ l alioj q[m g[le_^ \s [h [\[n_g_hn i` m_jnc] mcahm il \s [ j li )
hioh]_^ cgjlip_g_hn i` nb_ ila[h `ch^cha*

N_jnlch q[m [^gchcmn_l_^ ni /, j[nc_hnm ch nb_ \[mc] ^im[a_ $. n[\f_nm(
-.)biolfs%( [h^ ni 1, j[nc_hnm ch [h ch]l_[m_^ ^im[a_ $. n[\f_nm( 2 )biolfs % *
Jh_ n[\f_n i` N_jnlch `il [^ofnm ]ihn[chm 4, ga Olcg_nbijlcg [h^ 0,, ga
Nof`[g_nbir[tif7 ih_ n[\ f_ n `il ]bcf^l_h â ., ga Olcg_nbijlcg [h^ -,, ga
Nof`[g_nbir[tif* Bcp_h nbcm l[nci( nb_ nqi ]ihmncno_hnm n_h^ ni ^_p_fij [ m_log
f_p_f l[nci i` - 6 ., $[h ijncgog `il gimn j[nbia_hm%* =inb ]ihmncno_hnm [l_
[fgimn ]igjf_n_fs [\mil\_^ `lig nb_ chn_mnch_ [h^ [l_( `il nb_ gimn j[ln(
_r]l_n_^ ch nb_ olch_* >ih]_hnl[ncihm ch nb_ ncmmo_m [h^ ch nb_ olch_ [l_ ch
_r]_mm i` nb[ n ch nb_ m_log*

Dh ][m_ a_hn[gs]ch q[m ch^c][n_^ mcgofn[_iomfs( cnm ^im[a_ l[ha_^
\_nq__h 1 [h^ -, ga+- ea \*q* ^[cfs* Kifsgsrch = il ]ifgs]ch q_l_ acp_h ch
^im_m i` [\ion / gcf* ohcnm [ ^[s*

Hc]li\cifiac][f chp_mnca[ncih q[m j_l`ilg_^ omcha nb_ m_gcko[hncn[ncp_
cgjlchn g_nbi^( qcnb nb_ nb_l[js [cg_^ j[lnc]of[lfs [a[chmn nbim_ gc]li\_m
nb[n al_q [ n [ l[n_ i` ip_l /,, ]ifihc_m ih [ jf[n_* N_hmcncpcns ni [hnc\cinc]m
q[m _mncg[n_^ omcha nb_ lionch_ ^cme g_nbi^* O b _ ` c l m n a l i o j $ch`_]ncih
i` al[hof[ ncih [l_[m% q[m nl_[ n_^ mi [m ni jl_m_lp_ m_hmcncpcns ni N_jnlch ch
[ff nb_ mj_]c_m jl_m_hn _r]_jn Km_o^igih[m [h^ <]bligi\[]n_l qbc]b ][om_
hi ^[g[a_ ni al[`nm* Dh n b _ m _ ] i h ^ a l i o j $a_h_l[f ch`_]ncih( ch`_]ncih
i` l_mjcl[nils il olch[ls nl[]nm% nb_ jichn q[m ni ]ip_l _[]b ncg_ nb_ qbif_
gc]li\c[h mj_]nlog chpifp_^ qcnb [ hog\_l i` al[g)jimcncp_ [m q_ff [m al[g)
h_a[ncp_ gc]li\_m* < bcab_l ^_al__ i` l_mcmn[h]_ q[m hinc]_[\f_ ch _hn_li)
]i]]c( Klin_om gcl[\cfcm [h^ Km_o^igih[m [_loachim[* Hs]i\[]n_lc[( Hs]i)
jf[mg[ jh_ogihc[_ [h^ j[nbia_hc] `ohac q_l_ _hncl_fs l_mcmn[hn*

#  $ & " % $

Ob_ \_mn l_mofnm q_l_ []bc_p_^ ch n b _ ` c l m n a l i o j $O[\* -%( c*_* ch
nb_ nl_[ ng_hn i` gcr_^ ch`_]ncihm i` al[hof[ ncih [l_[m g[le_^ \s [ jl_ )
^igch[h]_ i` Nn[jbsfi]i]]om jsia_h_m [ol_om* N_jnlch nb_l[js q[m mo]]_mm)
`of ch 31 ! i` nb_ ][m_m chpifp_^* No]b ]ih^cncihm [l_ [fmi m__h [m nb_ g[ch
ch^c][ncih `il N_jnlch ch \olhm* Ob_ ]ih^cncihm( h[nol[ffs ( gomn ch]fo^_ nb_
gc]li\_mç q_ff)jl_m_lp_^ m _ h m c n c p c n s ni N_jnlch qbc]b cm ni \_ ]b_]e_^
_ p _ l s i n b _ l ^ [ s \s g_[hm i` [ gc]li\cifiac][f _r[gch[ncih i`
nb_ \olh_^ [l_[m* Ob_ nb_l[j_onc] l_mofnm [l_ ch aii^ [al__g_hn qcnb nbim_
i` ch pcnli n_mnm*

D h n b _ a l i o j i ` m _ j m _ m [ h ^ j o f g i h [ l s [ h ^ o l c h [ l s
] i g j f c ] [ n c i h m $O[\* .% N_jnlch q[m [fq[sm om_^ ch ]ig\ch[ncih qcnb
inb_l ^loam* Olo_( nb_ _``_]n i` N_jnlch [fih_ ^c^ hin( [m [ lof_( mo``c]_ ni
]ij_ qcnb [m m_lciom ]ih^cncihm [m nb[n( nbioab( ih nb_ inb_l b[h^( N_jnlch
gcabn []n [m [ mcahc`c][hn mojjf_g_hn ni nb_ [hnc\[]n_lc[f _``_]nm i` a_h n[ )
gs]ch* J` j[lnc]o f[ l mcahc`c][h]_ q[m nb_ chn_hmcp_ nb_l[j_onc][ f []ncih i`
nb_ N_jnlch)a_hn[gs]ch ]ig\ch[ncih ih ch`_]ncih ][om_^ \s Km_o^igih[m

..,
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K[nc_h n Dh^c][ncih
`il nl_[ng _hn

Hc]li\cifiac][f
`ch^cha

N_jnlch nb_l[js
^im_+^ol[ncih M_mofn

K * ò*
0 s_[lm
., ea
/1!
/l^ ^_al__

jl_j[l[ncih
i` al[hof[ncih
[l_[m jlcil ni
nl[hmjf[hn[ncih

\olh_^ [l_[6
Nn[jbsfi]i]]om
jsia* [ol_om
Km_o^igih[m

- j_^* n[\f_n
4)biolfs+-, ^[sm

<oni nl[hm)
jf[hn[ncih
C_[f_^ ch 4 q__em

E * H*
2- s_[lm
31 ea
/,!
/l^ ^_al__

al[hof[ncih
[l_[ jl_j[l[ncih
ih nb_ ]b_mn

O_gj_l[nol_m
ip_l /5 Ä>
$jl_p_hncih i` foha
]igjfc][ncihm%

\olh_^ [l_[6
Nn[jbsfi]i]]om
jsia* [ol_om
Klin_om

ojj_l l_mjcl*
nl[]n6
Nn[jbsfi]i]]om
jsia* [ol_om

( n[\f_nm
4)biolfs+4 ^[sm

<oninl[hm)
jf[hn[ncih

C_[f_^ ch -- q__em

[_loachim[ ch mjcn_ i` nb_ `[]n nb[ n nb_ gc]li\_ ^i_m hin hilg[ffs `[ff qcnbch
nb_ mj_]nlog i` N_jnlch []ncih* <ff ch [ff( nb_ nb_l[js ch nbcm alioj jlip_^
ni \_ [ mo]]_mm ch 2, ! i` nb_ ][m_m chpifp_^* >ihmc^_lcha nb_ `[]n nb [ n nb_
[p_l[a_ _rn_hn i` nb_ \olhm q[m 0, ! qcnb _rnl_g_m aicha oj ni 41 !#( [h^
[fmi nb[ n nbcm alioj chpifp_^ mig_ i` nb_ gimn m_lciom ][m_m i` m_jmcm `il
nb_ j_lci^ oh^_l i\m_lp[ncih( nb_ l_mofnm [l_ `[piol[\f_* Ob_l_ q[m f_mm
mo]]_mm qcnb ]ig\ch[ncih i` N_jnlch [h^ mig_ i` nb_ jifsgcrch [hnc\cinc]m*
Jhfs /, ! j[nc_hnm q_l_ mo]]_mm`offs ]ol_^( [ `caol_ fche_^ qcnb nb_ `[]n
nb[ n [ hog\_l i` inb_l g_nbi^m i` nl_[ ng_hn b[^ [fl_[^s `[cf_^ ch nbcm alioj
i` m_p_l_fs \olh_^ j[nc_hnm [h^ nb[ n nb_ j[nc_hnm q_l_ `ioh^ ni ][lls gc)
]li\c[h m nl[ chm l_mcm n[h n ni a_hn[gs]ch*

N D ? @ ) @ A A @ > O N

Ob_ l[ n_ i` mc^_)_``_]nm ch iol alioj cm mo\mn[hnc[ffs bcab_l $ .,!%
nb[h nb[ n omo[ffs g_n ch g_^c][f il molac][f aliojm* Dh nb_ ]iolm_ i` nb_
\olh ^cm_[m_ $[]on_ j_lci^( \olh msh^lig_%( ]igjfc][ncihm [lcmcha `lig j[l_h)
]bsg[niom ila[h [``_]ncih ch [ff milnm i` ]ig\ch[ncihm [l_ nb_ lof_( hin [h
_r]_jncih* Dn cm nb_l_`il_ hin [fq[sm jimmc\f_ ni n_ff _r[]nfs qbc]b i` nb_
mcahm $[ff_lac] _r[hnb_g[n[( h[om_[ il _p_h pigcncha( ^ c[llbi_[ il i\mncj[ncih(
ch]l_[m_^ nl[hm[g ch[m_m% [l_ ][om_^ \s nb_ oh^_lfscha ^cm_[m_ [h^ qbc]b
[l_ ^o_ ni nb_ nb_l[js* <ff ih_ ][h m[s [\ion nb_ mc^_)_``_]nm i\m_lp_^ cm
nb[ n nb_s q_l_ ] b l i h i f i a c ] [ f f s [ m m i ] c [ n _ ^ q c n b n b _ N _ j n l c h
n b _ l [ j s * Dn cm ^ c ` ` c ] o f n n i m j _ [ e i ` [ h s ] [ o m _ [ h ^ _ ` ` _ ] n
l _ f [ n c i h m b c j [m N_jnlch ]iof^ \_ [^gchcmn_l_^ qcnbion `_[l `il j_lci^m
i` oj ni nb l__ q__em _p_h ni nbim_ j[nc_hnm( ch qbig j[l_h]bsg[niom ila[h
^[g[a_ b[^ \__h ^c[ahim_^ jl_pciomfs* Ob_ l[n_ i` h_jblinirc] mcahm ch nb_

..-
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K[nc_h n Dh^c][ncih
`il nl_[ng _hn

Hc]li\cifiac][f
`ch^cha

N_jnlch nb_l[js
^im_+^ol[ncih

'
B_hn[gs]ch

M_mofn

E * F*
., s_[lm
3, ea
0,!
/l^ ^_al__

jl_j[l[ncih
i` \olh_^ [l_[
`il h_]l_]nigs
n_gj_l[nol_m
ip_l 0, Ä>
nl_gil
jlin_cholc[
b[_g[nolc[
=PI+>M6 .0+-*/

\olh_^ [l_[6
Nn[jbsfi]i]]om
jsia* [ol_om
@* ]ifc
olch_6
Km_o^igih[m
<]bligi\[]n_l

. n[\f_nm
4)biolfs+2 ^[sm
'
-2, ga c* g*
4)biolfs

[\[n_g_hn
i` m_jnc] mcahm

b_n_linl[hmjf[hn)
[ncih [`n_l
h_]l_]nigs

H* G*
.- s_[lm

/ ]iolm_m

D*
Klin_om m_jmcm
n_gj_l[nol_m
ip_l 0, Ä>
jlin_cholc[
b[_g[nolc[
=PI+>M6 .3+-*-

him_( nb li[n
][hhof[
olch_
Klin_om M_nna_lc

. n[\f_nm
4)biolfs+3 ^[sm
'
4, ga c* g*
4)biolfs

g_hchacmgom
mo\c]n_lom i` [l_[6
Km_o^igih[m
BH l_mcmn*
$Kifsgsrch '
n_nl[]s]fch%

i` N_jnlch
nl_[ng _hn DD*

jl_j[l[ncih
i` al[hof[ncih
[l_[m \_`il_
nl[hmjf[hn[ncih

[l_[6
Nn[jbsfi]i]]om
jsia* [ol_om
Klin_om(
Km_o^igih[m
9@5< #?>A:B$

. n[\f_nm
4)biolfs+3 ^[sm
'
4, ga c* g*
4)biolfs

<oninl[hm)
jf[hn[ncih
b_[f_^ ch -2 q__em

DD D *
l_[^gcmmcih6
[`n_l 4 q__em
al[`n [l_[
^cmchn_al[ncih

[l_[6
Nn[jbsfi]i]]om
jsia* [ol_om
Klin_om

. n[\f_nm
4)biolfs+-. ^[sm
'
4, ga c* g*
4)biolfs

_jcnb_fct[ncih
b_j[nimjf_hi)
g_a[fs $>HQ ;%

nb_l[js chpifpcha nb_ N_jnlch)a_hn[gs]ch ]ig\ch[ncih q[m nb_ m[g_ [m nb[ n
qb_h a_hn[gs]ch [fih_ q[m om_^*

Ob_ `iffiqcha ]cl]ogmn[hnc[ f _pc^_h]_ moaa_mnm nb[ n N_jnlch cm l_f[ncp_fs
m[`_ `il nb_ nl_[ ng_hn i` m_p_l_ \olhm6

+ * [ff ]b[ha_m `ioh^ q_l_ n_gjil[ls(
, * nb_ ]b[ha_m b[^ hi [^p_lm_ _``_]n ih nb_ ]iolm_ i` nl_[ ng_h n nbom

g[echa [hs ch n_llojncih i` nb_ nb_l[js ohh_]_mm[ls*

&

Jol nb[hem `il ]ihncho[ffs j_l`ilg_^ chp_mnca[ncihm [l_ ^o_ ni nb_ Dh)
mncnon_m i` Hc]li\cifias( =ci]b_gcmnls( [h^ C[_g[nifias i` nb_ H_^c][f
A[]ofns i` Csac_h_( Kl[ao_* E* C*

...
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N_jnlch cm [ p[fo[\f_ ]ihnlc\oncih ni nb_ nl_[ ng_hn i` ch`_]ncihm ]igjfc][n)
cha m_p_l_ \olhm* Dn q[m `ioh^ _``_]ncp_ ch gcr_^ ch`_]ncihm ih al[hof[ncih
[l_[m qb_l_ cn _h[\f_^ nl[hmjf[hn[ ncih( [h^ [fmi ch ]ig\ch[ncih qcnb a_hn[)
gs]ch ch m_jm_m i` gcr_^ [_ncifias [m q_ff [m ch ch`_]ncihm i` nb_ fiq_l
l_mjcl[nils [h^ olch[ls nl[]nm* Dn ][h( i` ]iolm_( \_ om_^ ihfs qb_l_ cn ][h \_
n[e_h il[ffs* < ^im[a_ i` nqi n[\f_nm _p_ls -. biolm cm [^_ko[n_ ch ]iggih
ch`_]ncihm ch [^ofnm \on ch m_p_l_fs \olh_^ j[nc_hnm nb_ chn_lp[f mbiof^ \_

Y# ]on ^iqh ni 2 biolm ch \_nq__h ^im_m* $Ob_ m[g_ chn_lp[f i` 2 biolm cm om_^
ch ]bcf^l_h e_jn ih j[_^c[nlc] n[\f_nm il mcloj*% Ob_ nb_l[js gomn [fq[sm \_
jl_]_^_^ \s [h ch pcnli _mn[\fcmbg_hn i` m_hmcncpcns( [h^ cnm ^ol[ncih ^_n_l)
gch_^ \s l_aof[l \[]n_lcifiac][f ]b_]e)oj i` nb_ miol]_m i` ch`_]ncih
j_l`ilg_^ _p_ls inb_l ^[s* < ]_ln[ ch l[ n_ i` mc^_)_``_]n ^_p_fijg_hn gomn \_
n[e_h chni []]iohn nbioab nb_m_ [l_ l_p_lmc\f_ []]il^cha ni fcn_l[ls ^[n[ [m
q_ff [m ni iol iqh _rj_lc_h]_*

MyNPHy

=nfuh_[dY[ [d jhW_j[c[dj Z[i _d\[Yj_edi Yecfb_gkWdj Z[i Xhkbkh[i ]hWl[i
fWh b[ YecX_dWj_ed Z[ Lh_c[j^efh_c Wl[Y Kkb\Wc[j^enopeb "K=HLJAFh #

M* F i h c a i p z ( Q* Q [ ] _ e ( E* N e £ c p z h _ e

)- N_jnlch jl{m_hn_ oh_ ]ihnlc\oncih ^_ al[h^_ p[f_ol jiol f_ nl[cn_g_hn ^_m ch)
`_] n cihm ]igjfcko[hn f_m \lo fol_m al[p_m* >_ g{^c][g_hn)]c [ [``clg{ m[ l_jon[ncih

R# ^[hm f_m ch`_]ncihm gcrn_m mol f[ mol`[]_m ^_ al[hof[ncih( i¶ cf [ l_h^o jimmc\f_ f[
nl[hmj f[h n[ ncih n[h ni n _h ]ig\ch[ncih [p_] B_hn[gs]ch_ ^[hm f_m m_jnc]{gc_m ^çoh_

< {ncifiac_ gcrn_( n[h ni n ^[hm f_m ch`_]ncihm ^_m pic_m [{lc_hh_m ch`{lc_ol_m _n olch[cl_m*
I[nol_ff_g_hn( cf h_ j_on ü nl_ oncfcm{ ko_ fz io oh_ [jjfc][ncih il[f_ _mn jimmc\f_* Ph_
^im_ ^_ ^_or ][]b_nm [o \ion ^_ ^iot_ b_ol_m mo``cn ^[hm f_m ch`_]ncihm ]iol[hn_m
^_m [^ofn_m( g[cm ]b_t f_m alcüp_g_hn \l~f{m ih l{^ocn Qchn_lp[ff_ _hnl_ ^_or ^im_m
z 4b_ol_m* $>b_t f_m _h`[hnm ih [jjfcko_ f_m ][]b_nm j{^c[nlcko_m io f_ mclij güg_
]b_ko_m 4 b_ol_m*% >_nn_ nb{l[j c_ ^icn ü nl_ niodiolm `ih^{_ mol oh_ ]ihmn[n[ncih ^_
f[ m_hmc\cfcn{ ch pcnli _n m[ ^ol{_ i\{cn z oh _r[g_h \[]n{lcifiacko_ l{aofc_l ^_m
ilcach_m ^_ Qch`_]ncih { n[h n `[cn niom f_m ^_or Eiolm* DD `[on n_hcl ]igjn_ ^_ Q_rcmn_h]_
^_m msgjnig_m m_]ih^[cl_m koc mihn m_fih f_m l[jjil nm ^_m jo\fc][ncihm _n him _r)
j_lc_h]_m l{p_lmc\f_m*

U P N < H H @ I A < N N P I B

=h\WXhkd][d c_j Z[h CecX_dWj_ed led Lh_c[j^efh_c kdZ Kkb\Wc[j^enopeb
"K=HLJAFJ# X[_ Z[h :[^WdZbkd] led Ad\[aj_ed[d Wbi Cecfb_aWj_ed[d

iY^m[h[h N[hXh[ddkd][d
2 )

M* F i h c a i p z ( Q* Q [ ] _ e ( E* N e £ c p z h _ e

N_jnlch cmn _ch q_lnpiff_l =_cnl[a `ccl ^c_ =_b[h^foha pih Dh`_encih_h( ^c_ [fm
Figjfce[ncih_h \_c m]bq_l_h Q_l\l_hhoha_h [o`nl_n_h* @m \_q[bln_ mc]b miqibf \_c
Hcm]bch`_encih_h [o` Bl[hof[ncihm` fz]b_h qi _m Ol[hmjf[hn[ncih _lgiafc]bn b[n( [fm
[o]b ch Fig\ch[ncih gcn B_hn[gs]ch \_c N_jmcm eig\chc_l n_l <ncifiac_( oh^ `_lh_l
\_c Dh`_encih_h ^_l oh n_ l_h <ngoham) oh^ C[lhq_a_* =_al_c`fc]b_lq_cm_ e[hh _m hol
^ i l n [ha_q[h^n q_l^_h( qi j_lil[ f_ <jjfce[ncih giafc]b cmn* ?c_ B[\_ pih tq_c

../



O[\f_n n_h ch -.)Nno^_h)Dhn_lp[ff_h cmn [oml_ c]b_h^ `ol o\fc]b_ Dh`_encih_h \_f @l)
q[]bm_h_h( \_f m]bq_l_h Q_l\l_hhoha_h p_lecclt_h q cl ^c_ U_cn ^_l Q_l[\l_c]boha_h
[o` 4 Nno^_h* V=_c Fch^_lh a_\_h q cl j[^ c[nl cm]b_ O[\f_nn_h i^_l Ncloj _\_h`[ffm [ff_
4 Nnoh^_h*% ?c_m_ Ob_l[jc_ gomm mn_nm [o` Bloh^ _ch_l @lgcnn foha ^_l ch pcnli
@gj`ch^fc]be_cn _l`i fa_h oh^ cbl_ ?[o_l l c]b n_ n mc]b h[]b ^_h @la_\hcmm_h ^_l
l_a_fg[mmca d_^_h tq_cn_h O[a ^ol]ba_`ccbln_h \[en_l ci fiacm]b_h Dh`_encihmb_l^_l)
gcnnfoha_h* @m gomm gcn a_qcmm_h I_\_h_lm]b_choha_h a_l_]bh_ n q_l^_h( ^c_ h[]b
Gcn_l[ nol[ha[\_h miqc_ ohm_l_h @ l`[bloha_h l_p_lmc\_f mch^*

M @ N P H @ I

=nf[h_[dY_Wi Yed [b jhWjWc_[dje Z[ _d\[YY_ed[i gk[ Yecfb_YWd& gk[cWZkhWi
]hWl[i& [b c_ice i_[dZe kdW YecX_dWY_wd Z[ Lh_c[j^efh_c o Kkb\Wc[j^enopeb

"K=HLJAFJ#
M* F J h c a i p z ( Q* Q [ ] _ e ( E* N e £ c p z h _ e

N_jnlch _m oh[ ]ihnlc\o]c}h p[fcim[ [f nl[ n[g c_h ni ^_ f[m ch`_]]cih_m ko_ ]ig)
jfc][h ko_g[^ol[m al[p_m* N_ jli\} mo _`c][]c[ _h ch`_]]cih_m gcrn[m _h f[m moj_l)
`c]c_m ]ih al[hof[]c}h ^ih^_ bcti jimc\f_ oh[ nl[h mj f[h n[ n cih n[h ni _h ]ig\ch[]c}h
]ih B_hn[gs]ch _h f[m m_jnc]_gc[m ^_ _ncifia|[ gcrn[ s n[g\c{h _h f[m ch`_]]cih_m
^_ f[m p|[m l_mj cl[ ni l c[m ch`_lcil_m s ^_ f[m pf[m olch[lc[m * Ko_^_ m_l om[^i h[nol[f)
g_hn_ m}fi _h fim ][mim ^ih^_ [j fc][ nc}h il[f _m jimc\f_* Ph[ ^imcm ^_ . j[mncff[m
][^[ -. bil[m _m mo`c]c_hn_ j[l[ ch`_]]cih_m ]ill c_hn_m _h fim [^ofnim( j_li _h fim
al[p_g_hn_ ko_g[^im _f ch n{lp[fi _h nl_ f[m ^imcm m_ [\l_pc[ [ f[m 4 bil[m* $@h fim
hc°im [jfc][gim j[mncff[m j_^cznlc][m i [fg |\[l n[g\c{h ][^[ 4 bil[m*% @mn_ n l [ n[ )
gc_hni ^_\_ mc_gjl_ m_l \[m[^i _h ^_n_lgch[]c}h ^_ m_hmc\cfc^[^ ch pcnli s mo ^o l[ n cih
m_ ^clca_ m_a~h _r[gch[]c}h \[]n_lc}f}ac][ l_aof[l ^_ f[m `o_hn_m ^_ f[ ch`_]]c}h ][^[
^im ^|[m* C[s ko_ ]ihn[l ]ih ]c_l n[ jl_m_h]c[ ^_ m|hnig[m m_]oh^[lcim ko_ m_a~h
hinc]c[m ^_ f[ f c n_ l[ no l[ s m_a~h ho_mnl[ _rj_lc_h]c[ óih l_p_lmc\f_m*

M @ A @ M @ I > @ N

+( 9b[nWdZ[h& B( O(& E[Wa_di& B( D(4
< jbsmcifiac][f \[mcm `il nb_ ^_p_fijg_hn
i` ijjilnohcmn c] ch`_]ncihm ch g[h* <hh*
Nola*( -32 6 .3/( -53.*

.* EWYE_bbWd& :( ?(& EWb[o& E( H(4 Ob_
_jc^_gcifias i` \olh qioh^ m_jmcm ch [h
chn_hmcp_ ][l_ ohcn* =[mc] Kli\f_gm ch
=olhm* <pc]_hog+Njlcha_l)Q_lf[a( -531*

/* HWha[h& E( L(& @[m_jj& B( @(4 H_nbc)
]cffch l_m cm n[h]_ ch Nn[jbsfi]i]]om [ol_om*
G[h]_n( - 6 4,,( -53,*

0* HtlaelW& D(& H[bbWh& L(& Ced_]elt& J(
[j Wb(4 =[]n_lcifiac][f _r[gch[ncih i`

\olh qioh^ \s g_[hm i` m_g cko[hncn[ ncp_
g_nbi^* =[mc] Kli\f_gm ch =olhm( <pc]_)
hog+Njlcha_l)Q_lf[a( -531*

1* NWY[a& N(4 Ccab)^im_ fch]igs]ch
nb_l[js $Dh B_lg[h%( Dh n_lh[n cih[f Nsg)
jimcog ih Gch]igs]ch( H[hhb_cg( @MB(
-53-*
0( NWY[a& N(& Ced_]elt& J(& @[`pbWh& E(
[j Wb(4 H[rcgog nif_l[ n_^ ^im_m i` a_h)
n[gs]ch [h^ nb_ mof`[g_nbir[tif)nlcg_)
nbijlcg ]ig\ch[ncih ch nb_ nb_l[js i`
m_p_l_ ch`_]ncihm ch \olhm* =[mc] Kli)
\f_gm ch =olhm( <pc]_hog+Njlcha_l)Q_lf[a(*
-531*

?l* M* Fihcaipz( --, ,, Kl[b[ -( Q_f_mf[p|hip[ -,( >t_]bimfip[ec[
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?cmnlc]n Dhmncnon_ i` I[ncih[f C_[fnb( Cl[^_] Flzfip{( >t_]bimfip[ec[
Cimjcn[f i` H_^c][f N]biif( Ocmmo_ =[he

H_^c][f N]biif i` nb_ >b[lf_m Phcp_lmcns ?_j[lng_hn i` Ni]c[f H_^c]ch_

9 ;GEH9JAKGF G> <=JEG'=HA<=JE9D 9F< ;@GJbGF'
9EFAGLA; ?J9>LK AF L@= LJ=9LE=FL G> :MJFK

@ * F G@I ( C7* N F< G NFè

Gce_ ch nl[hmj f[h n[ n cih i` [ff nsj_m i` ncmmo_( `l_mb [onifiaiom al[`nm cm
nb_ \_mn ]bic]_ `lig nb_ \cifiac][f pc_qjichn [fmi `il nl[hmj f[h n[ ncih i` mech
al[`nm* Ciq_p_l( [onifiaiom mech al[`nm g[s jlip_ ni \_ nii bcab)jlc]_^ â
mcn p_hc[ p_l\i â `il nb_ \olh_^ j[nc_hn* Ob_cl ä_rjl_mcp_h_mmã lcm_m `clmn i`
[ff qcnb nb_ ch]l_[mcha _rn_hn i` nb_ [l_[ ^[g[a_^ \s \olh( [h^( m_]ih^fs(
qb_h nbim_ mcn_m [l_ chpifp_^ ch nb_ ^[g[a_ `lig qbc]b [onifiaiom mech cm
hilg[ffs q cnb^l[qh `il nb_ joljim_ i` [oninl[hmjf[hn[ ncih* Dn cm nbom oh)
[pic^[\f_ ni g[e_ om_ i` b_n_lifiaiom al[`nm ch nb_ nl_[ ng_hn i` \olhm*

Ob_ hog\_l i` l_jilnm il ][m_m qb_l_ _rnl[_g\lsihc] g_g\l[h_m q_l_
_gjfis_^ ch fi][f nl_[ ng_hn i` \olhm cm fiq $-â5%* =_mc^_m nb[n( ih_ ][h
`ch^ jo\fc][ncihm ^_m]lc\cha nb_ om_ i` _rnl[_g\lsihc] g_g\l[h_m `il joljim_m
inb_l nb[h al[`ncha ni \olh_^ j[nc_hnm $-,â-2%* Nch]_ [ff nb_ l_mofnm l_jiln_^
[l_ p_ls _h]iol[acha( q_ ^_]c^_^ ni n_mn ch j[lnc]o f[ l nb_ `_[mc\cfcns i` omcha
`l__t_^lc_^ bog[h _rnl[_g\lsihc] g_g\l[h_m [m [ n_gjil[ls \cifiac][f
\[h^[a_ ch nb_ nl_[ ng_hn i` \olhm* Ob_ ]fchc][f l_mofnm q_l_ ]igj[l_^ qcnb
nbim_ i\n[ch_^ qcnb ]f[mmc][f bog[h ^_lgi)_jc^_lg[f al[`nm*

H @ O C J ? N

Dh ^o_ ]iolm_ q_ qile_^ ion nb_ ch^c][ncihm i` jli]ol_g_hn i` nb_ ncmmo_(
[m q_ff [m nb_ n_]bhcko_ i` q cnb^l[q[f [h^ `ol nb_l jli]_mmcha ch]fo^cha
mn_lcfct[ncih [h^ jl_m_lp[ncih7 q_ `o l nb_ l ^_n_lgch_^ nb_ g[rcgog ncg_
j_lci^ i` m[`_ mnilcha i` jl_m_lp_^ ncmmo_( [h^( f[mn \on hin f_[mn( g_[mol_^
cnm j_lg_[\cfcns* Kl_m_lp_^ al[`nm q_l_ g[cf_^ ni nb_ >_hn_l `il nb_ Ol_[n)
g_hn i` =olhm ch Kl[b[ [h^ ch ñ[][( [h^ ni nb_ Nolac][f ?_jn( [n Hc]b[fip]_(
qb_l_ nb_s q_l_ [jjfc_^ [m n_gjil[ls \cifiac][f ^l_mmcha i` \olhm* <ff al[`nm
q_l_ ]b[ha_^ l_j_[n_^fs qcnbch `iol ^[sm ohncf nb_ nl[hmjf[hn[ncih i` [oni)
fiaiom mech al[` n q[m j_l`ilg_^* Nj_]c[f ko_mncihh[cl_ ]igjcf_^ \s ]fchc]cmnm
q[m [ nn[]b_^ ni _[]b al[`n( ch il^_l ni e__j l_]il^ i` ]fchc][f j[lnc]of[lm i`
nb_ ][m_ ch jichn* ?[n[ ih m_j[l[ n_ al[`nm q_l_ nb_h mogg[lct_^ ch il^_l ni
a[ nb_l ch`ilg[ncih ih nb_ l_mofnm i` nl[hmjf[hn[ ncihm ch ch^cpc^o[f l_]cjc_hnm*&%

&% Ob_ [onbilm qcmb ni nb[he ?l* E* N[\if `lig nb_ Nolac][f ?_jn( [n Hc]b[fip]_(
?l* Nn* ñcg_e( >N]*( `lig nb_ >_hn_l `il nb_ Ol_[ng_hn i` =olhm [n N[][( [h^ ?l* C*
Oijche[ `lig nb_ >_hn_l `il nb_ Ol_[ng_hn i` =olhm [n Kl[b[( qbi jlipc^_^ nb_
]fchc][f ^[n[*
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Dh [h _``iln ni \[m_ nb_ ]ih]fomcihm ih j[lnc]o f[l nsj_m i` al[`n om_^
oh^_l ^c``_l_hn ]cl]ogmn[h]_m ojih _p[fo[ncihm g[^_ qcnb nb_ g[rcgog i`
i\d_]ncpcns( q_ ]f[mmc`c_^ nb_ l_mofnm chni 1 ]f[mm_m []]il^cha ni nb_ ^_al__ i`
]fchc][f mo]]_mm* Ob_ `clmn ][n_ails ch]fo^_^ [ff ][m_m qbc]b _h^_^ qcnb nb_
^_[nb i` nb_ nl_[ n_^ j[nc_hn( l_a[l^f_mm i` nb_ nl_h^ i` nb_ inb_l g[ch ]lcn_lc[
Vfi][f `ch^cha( j[ch chn_hmcns( a_h_l[f m n[ n_% * =_mc^_m nb_ f_nb[f ion]ig_(
inb_l ][m_m q_l_ ]f[mmc`c_^ [m `[cfol_m( c` [ n f_[mn ih_ g[ch ch^c][nil mbiq_^
[ ^_n_lcil[ncih* Obclns ]ig\ch[ncihm [l_ nb_il_nc][ffs jimmc\f_* Ob_ h_rn
][n_ails q[m `ilg_^ \s oh]ihpch]cha l_mofnm* Dn ]ihmcmn_^ i` ][m_m ]b[ l[] n_ l )
ct_^ \s [hs i` nb_ `iffiqcha ]ig\ch[ncihm6 fi][f `ch^cha oh]b[ha_^( j[ch ch )
n_hmcns nb_ m[g_ il ch_mncg[\f_( a_h_l[f mn[ n_ oh[``_]n_^ il ch_mncg[\f_* Aiol
]ig\ch[ncihm [l_ jimmc\f_* Ob_ nb cl^ ][n_ails ]igjlcm_^ nl[hmj f[h n[ ncih ][m_m
mbiqcha cgjlip_g_hn ch ih_ ch^c][nil [h^ hih_ qbc]b ain qilm_* Obcm
][n_ails q[m ][ff_^ ä^c``c]ofn ni [mm_mmã [h^ ]ihn[ch_^ _cabn ]ig\ch[ncihm*
Ob_ h_rn ][n_ails q[m ]f[mmc`c_^ [m j[lnc[ f mo]]_mm [h^ q[m ]b[l[]n_l ct_^ \s
cgjlip_g_hn ch nqi ch^c][nilm [h^ hi ^_n_lcil[ncih* Acp_ ]ig\ch[ncihm [l_
jimmc\f_* Ob_ f[mn ][n_ails i` `off mo]]_mm q[m ^cmnchaocmb_^ \s cgjlip_g_hn
ch [ff nbl__ ch^c][nilm [h^ ]ihmcmn_^ nb_l_`il_ i` ih_ mchaf_ ]ig\ch[ncih*

Ob_il_nc][ffs nb_l_ _rcmn 04 jimmc\f_ ]ig\ch[ncihm ch nb_ _p[fo[ncih i`
nb_ ion]ig_ i` nb_ nl_[ng_hn* @[]b i` nb_ jimmc\cfcns q[m [mmcah_^ nb_ m[g_
ch]c^_h]_ jli\[\cfcns i` -+04* O[echa nb_ hog\_l i` jimmc\f_ ]ig\ch[ncihm chni
[]]iohn( q_ _mncg[n_^ nb_ nb_il_nc][f jli\[\cfcns j() i` nb_ ch]c^_h]_ i` [ j [ l )
nc]of[l l_mo fn ch _[]b i` nb_ ^_m]lc\_^ `cp_ ]f[mm_m( c 9 -( . ( * * * 1 $O[\* -%* Ail
ko[hnc`c][ncih i` nb_ acp_h ko[fcn[ncp_ l[h^ig ko[hncns T $ion]ig_ i` nb_
nl_[ ng_hn% q_ g[^_ nb_ [mmogjncih i` hilg[f ^cmnlc\oncih i` nbcm l[h^ig
ko[hncns $^_mjcn_ nb_ nb_il_nc][f bcab_mn ch]c^_h]_ jli\[\cfcns i` ih_ i` nb_
_rnl_g_ ]f[mm_m( h[g_fs `[cfol_% qcnb nb_ g_[h _ko[f ni * [h^ p[lc[h]_ _ko[f
ni -* =s []]_jncha nbcm [mmogjncih cn q[m jimmc\f_ ni _p[fo[n_ ko[hncn[ncp_fs
_[]b ]f[mm i` ^[n[ [h^ nbom ni \li[^_h nb_ jimmc\cfcns i` [h i\d_]ncp_ [jjl[cm[f
i` nb_ l_mofnm*

Ob_ ][f]of[ncih m n[lnm `lig nb_ chp_lm_ `oh]ncih i` nb_ mn[h^[l^ hilg[f
^cmnlc\oncih s() 9 $jYnK()%( qb_l_ K7 mn[h^m `il ]ogof[ncp_ jli\[\cfcns i` ]f[mm
c i` l_mofnm* Ail _[]b jichn s7 nb_ ^_hmcns i` hilg[f ^cmnlc\oncih ^$s(% cm
m_[l]b_^ ion ch nb_ n[\f_* =s ][f]of[ncha nb_ p[fo_

o$$7 LLAP B_ ' +# ' f "o6#+Y R

ih_ ][h i\n[ch nb_ `clmn [mm_mmg_hn i` nb_ ^_mcl_^ ko[hncnc_m* G_n om [mmog_
nb[ n nb_ p[fo_ s&å ]ill_mjih^m ni nb_ l[h^ig ko[hncns T&* Dnm g_[h p[fo_ cm
@T& 9 ,( p[lc[h]_ ?T& 9 ,*3-00* Dh il^_l ni i\n[ch nb_ m n[h^[l^ l[h^ig
ko[hncns( [ ]ill_]ncih cm h__^_^6 s-# 9 s&-# $?T$ +# ' + ), 9 s&-*-*-4/.* Q[fo_m i`
så ]ill_mjih^ ni nb_ l[h^ig ko[hncns T qcnb @T _ko[f ni , [h^ ?T _ko[f
ni ,*53.* Dn cm nb_l_`il_ [h [jjlircg[n_fs mn[h^[l^ct_^ l[h^ig ko[hncns qbc]b
q_ q[hn_^ ni [llcp_ [n* Ob_ p[fo_ s+ cm nbom [mmcah_^ ni _[]b l_mo fn ch ]f[mm c*
Ob_ jlini]if i` hog_lc][f _p[fo[ncih cm mbiqh ch n[\f_ -*
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>f[mm >ogof[ncp_
jli\[\cfcns Kd

Q[fo_m
s8 9 cK)#DK c% 8j $s8% s&f s0

D* ,*2.1, ,*/. ,*/4 ) , *2 ) , *3
DD* ,*3,4/ ,*11 ,*/0 ,*1 ,*2

DD D * ,*431, -*-1 ,*.- ,*4 ,*5
DQ* ,*535. .*,0 ,*,1 -*1 -*4
Q* -*,,,, 0 , .*0 .*4

Ail `o l nb_ l mn[ncmnc][f [h[fsmcm _[]b l_ f_p[hn l_mofn q[m [mm_mm_^ \s
jichnm* $<m [h _r[gjf_6 fi][f `ch^cha oh]b[ha_^( j[ch chn_hmcns oh]b[ha_^(
a_h_l[ f mn[ n_ cgjlip_^ â cm jf[]_^ ch nb_ /l̂ ]f[mm i` l_mofnm [h^ [mm_mm_^
qcnb ,*5*% Ob_ ch^_r i` mo]]__^cha q[m ^_n_lgch_^ [m nb_ [p_l[a_ jichn m]il_
i` [ acp_h alioj*

#  $ & " % $

Ob_ g[n_lc[ f q[m `clmn [mm_mm_^ ch l_mj_]n ni nb_ _rn_hn i` nb_ [l_[ ]ip_l_^
[h^ al[` n nsj_ _gjfis_^ ch 3 mo\aliojm* Ob_ l_mofnm [l_ acp_h ch n[\f_ .7
mn[ncmnc][f _p[fo[ncih \s g_[hm i` Rcf]irih l[he n_mn ch 5 j[clm cm mbiqh ch
n[\f_ /* Dh hih_ i` nb_ ]igj[l_^ j[clm cm nb_ ^c``_l_h]_ mcahc`c][hn*

Aolnb_l q_ _p[fo[n_^ ihfs \inb _rnl_g_ ]f[mm_m i` l_mofnm( c*_* `[cfol_m
ch]fo^cha ^_[nbm [h^ `off mo]]_mm_m $O[\* 0%* Ob_ j_l]_hno[f l[nci i` l_mofnm
i` nb_ nqi ]f[mm_m q_l_ ]igj[l_^ \s g_[hm i` Acmb_l n_mn i` _ko[fcns i` nqi
j[l[g_n_lm i` \chigc] ^cmnlc\oncih*

O[\* .* M_mofnm i` nl[hmjf[hn[ncih i` ^c``_l_hn nsj_m i` al[`nm ih \olhm i` p[lciom _rn_hn [h^ ih
molac][f qioh^m ][om_^ \s l_gip[f i` mech `il _]nijc] [onifiaiom al[`ncha

@rn_h n i`
\olh ch !

H_[h
_rn_hn

Osj_ i`
al[`n

Ii* i` K_l]_hn[a_ i`
Dh^_r i`

mo]]__^chanl[h m)
jf[hnm l_]cjc_hnm `[cfol_ `off

mo]]_mm

/ . ^ â_ 0 0 .1 31 -(5.
. 1 )1 4 0/ ^ â_ -. -, 0-*2 .1 ,*32
. )- , 1 ]b â[ -, 5 , 2, .*,3

- 0 ). 4 .- ]bâ[ -3 -1 , 03 -*51
/ , )3 , /4 ]bâ[ -2 -/ /-*. .1 ,*53
1 )/ 1 -5 [ 5 5 ..*. 00*1 -*0.

&%ij ]b â[ /, ./ -3 4,

^ â_ 9 ^_lgi )_jc^_lg[f al[`nm
]b â[ 9 ]bilcih)[ghcinc] al[`nm
[ 9 [ghcinc] al[`nm
ij 9 mech l_gip[f

&% @p[fo[ncih i` nbcm alioj b[^ ni \_ gi^c`c_^ [h^ cm \[m_^ mif_fs ih fi][f msgjnigm* Ob_
chn_hmcns i` j[ch ][hhin \_ n[e_h chni []]iohn( [m nb_ ]ip_lcha al[`nm [l_ [fq[sm [jjfc_^ cgg_)
^c[n_fs [`n_l nb_ l_gip[f i` [onifiaiom mech al[`nm [h^ hi ]igj[lcmih cm jimmc\f_* I_cnb_l ]iof^
\_ nb_ a_h_l[f mn[n_ i` nb_ j[nc_hn _p[fo[n_^( mch]_ oh^io\n_^fs nb_ \olh chdols cnm_f`( [h^
_p_hno[f ]igjfc][ncihm( [fn_l nb_ a_h_l[f mn[n_ ch [ ^_]cmcp_ q[s* Jhfs nbl__ ][n_ailc_m ][h
nb_l_`il_ \_ ]f[mmc`c_^6 `[cfol_( ch_mncg[\f_ nl[hm`_l( [h^ mo]]_mm*
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O[\* /* >igj[lcmih i` nl[hmjf[hn[ncih i` ^ â_( ]b â[ [h^ [ al[`nm q cnb l_mj_]n ni nb_ _rn_hn
i` \olhm

@rn_hn Osj_ i` al[`n
-

@rn_hn Osj_ i` al[`n O_mn ]lcn_lcih

/ ^â_ . ) - , ]b â[ -
.1â14 ^ â_ / , )3 , ]bâ[ 5

/ ^â_ . 1 )1 4 ^ â_ -,
. ) - , ]b â[ -0 ). 4 ]b â[ 1
. ) - , ]b â[ / , )3 , ]bâ[ /0

- 0 ). 4 ]b â[ / , )3 , ]b â[ 10
1â/1 [ [ff ^â_ 4*1
1â/1 [ [ff ]b â[ ...

[ff ^ â_ [ff ]b â[ 0-.

Rb_h ]ihmc^_lcha nb_ `[cfol_m( cn q[m `ioh^ nb[ n
+ % ]bilcih [ghcinc] al[`nm om_^ `il ]ip_lcha \olhm [``_]ncha , | + * j_l]_h n

i` \i^s mol`[]_ a[p_ [ j_l]_hn[a_ i` `[cfol_m mcahc`c][hnfs fiq_l [n nb_
+ * ! f_p_f i` mcahc`c][h]_ nb[h c^_hnc][f al[`nm om_^ ch ][m_m qb_l_ nb_
_rn_hn i` nb_ \olh_^ [l_[ [giohn_^ ni /,â3, j_l]_hn $j 9 ,*,220%7

, % ]bilcih)[ghcinc] al[`nm om_^ `il ]ip_lcha \olhm i` -0â-4 ! _rn_hn
a[p_ [ j_l]_hn[a_ i` `[cfol_m mcahc`c][hnfs fiq_l [n nb_ 1 ! f_p_f i` mca)
hc`c][h]_ nb[h c^_hnc][f al[`nm om_^ ch ][m_m qb_l_ nb_ \olh_^ [l_[ _rn_h^_^
ip_l /,â3, j_l]_hn $j 9 ,*,-40%7

/% ^c``_l_h]_m ch [ff inb_l j[clm q_l_ chmcahc`c][hn*
Rb_h ]ihmc^_lcha `off mo]]_mm_m( mcahc`c][hn ^c``_l_h]_ q[m `ioh^ `il

ih_ j[cl ihfs6
0% ]bilcih)[ghcinc] al[`nm om_^ `il ]ip_lcha \olhm i` .â-, j_l]_hn _rn_hn

a[p_ [ l[nci i` `off mo]]_mm_m mcahc`c][hnfs bcab_l [n nb_ + * ! f_p_f i` mca)
hc`c][h]_ nb[h c^_hnc][f al[`nm om_^ ch ][m_m qb_l_ nb_ ^[g[a_^ [l_[ _r)
n_h^_^ ip_l /,â3, ! $j 9 ,*,412%*

O[\* 0* M_mofnm i` nl[hmjf[hn[ncih i` ^ â_ [h^ ]b â[ al[`nm q cnb l_mj_]n ni nb_ _rn_hn i` \olhm

@r n_h n i`
\olh ch !

Osj_ i`
al[`n

Ii* i` K_l]_hn[a_ i` Dh^_r i`
mo]]__^chanl[hmjf[hnm l_]cjc_hnm `[cfol_ `off mo]]_mm

.1â14 ^ â_ -. -, 0. .1 ,*32
. )- , ]b â[ -, 5 , 2, .*,3

- 0 ). 4 ]bâ[ -3 -1 , 03 -*51
/ , )3 , ]b â[ -2 -/ /- .1 ,*53
1â/1 [ 5 5 .. 00 -*0.

Obom( nb_ ]ih]fomcihm ]ihmcmn_hnfs ch^c][n_ nb[ n nb_ mo]]_mm i` ]bilcih)
[ghcinc] al[`nm ^_]l_[m_m qcnb nb_ ch]l_[m_ ch mct_ i` nb_ \olh_^ [l_[*

Dh _p[fo[ncha nb_ l_mofnm ch l_f[ncih ni nb_ ^_al__ i` \olh( cn cm h_]_mm[ls
ni n[e_ chni ]ihmc^_l[ncih nb_ f[la_ chbigia_h_cns i` iol m[gjf_* Dn cm ^o_ ni
nb_ `[]n nb[ n nb_ l_f[ncp_ l[nci i` ^c``_l_hn ^_al__m i` \olh cm ohehiqh ch
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nbim_ ][m_m( qb_l_ . il _p_h / ^_al__m [l_ mcgofn[h_iomfs jl_m_hn* =_mc^_m
nb[n( nb_ nin[f hog\_l i` ][m_m ch ch^cpc^o[f aliojm p[lc_m ]ihmc^_l[\fs* Ob_
` clm n j[ l n i` nb_ mno^s( qbc]b [h[fst_^ nb_ _``_]n i` nb_ _rn_hn i` \olh ^[g[a_(
[ffiqm om ni ]ih]fo^_ nb[ n nb_ mo]]_mm i` nl[hmj f[h n[ ncih nb_l[js Dm ch )
^cl_]nfs jlijilncih[f ni nb_ _rn_hn i` \olh( l_a[l^f_mm i` nb_ ^_al__ i` \olh*

O[\* 1* M_mofnm i` nl[hmjf[hn[n cih i` ^ â_ [h^ ]b â[ al[`nm q cnb l_mj_]n ni nb_ ^_al__ [h^ _rn_hn
i` \olhm

?_al__ @rn_h n Osj_ i`
al[`n

Ii* i` K_l]_hn[a_ i`
Dh^_r i`

mo]]__^chanl[h m)
jf[hnm l_]cjc_hnm `[cfol_ `off

mo]]_mm

C [( D D D . ) 1 4 ^ â_ 2 2 1, 1, -*,1
D D D - )1 3 ^â_ 4 3 /3 .1 ,*41
C[( D D D 0 ) 3 , ]b â[ -, 5 ., 0, -*0
D D D . ) 1 1 ]b â[ .. -3 5 0, -*2

O[\* 1 ]ihn[chm ^[n[ l_g[chcha [`n_l _r]fo^cha nbim_ aliojm nb[ n q_l_ hin
hog_liom _hioab `il mn[ncmnc][f _p[fo[ncih* Ob_ ^c``_l_h]_m i` `cp_ m_j[l[n_
j[clm q_l_ [a[ch nl_[n_^ mn[ncmnc][ffs \s g_[hm i` Rcf]irih l[he n_mn( [h^
nb_ l_mo fnm [l_ fcmn_^ ch n[\f_ 0 * Iih_ i` nb_ ]igj[l_^ j[clm mbiqm [ mca)

O[\* 2* >igj[lcmih i` nl[hmjf[hn[ncihm i` ^ â_ [h^ ]b â[ al[`nm q cnb l_mj_]n ni nb_ ^_al__
i` \olhm

?_al__ i` \olh Osj_ i` al[`n ?_al__ i` \olh Osj_ i` al[`n O_mn ]lcn_lcih

C [ ' D D D ^â_ D D D ^ â_ -*1
C [ ' D D D ]b â[ D D D ]b â[ -13*,
D f [ ' D D D ^ â_ D f[ ' D D D ]bâ[ /*,
D D D ^ â_ D D D ]b â[ 52*1
[ff ^â_ [ff ]bâ[ .35*,

hc`c][hn ^c``_l_h]_* Ob_ nqi _rnl_g_ aliojm i` l_mofnm $`[cfol_m ch]fo^cha
^_[nb [h^ `off mo]]_mm_m% q_l_ ]igj[l_^ m_j[l[n_fs [h^ nb_ ^[n[ ih l_f[ncp_
l[nci $ch j_l]_hn% i` l_mofnm ]f[mmc`c_^ ch ih_ il nb_ inb_l m_f_]n_^ alioj
q_l_ n_mn_^ ch [ff ]ig\ch[ncihm \s Acmb_l n_mn i` _ko[fcns i` nqi j[l[g_n_lm

O[\* 3* M_mofnm i` nl[hmjf[hn[ncih i` ^ â_( ]bâ[( [h^ [ al[`nm q cnb l_mj_]n ni nb_ m_p_lcns i` \olhm

>f[mmc`c][ncih
i` \olh

Osj_ i`
al[`n

Ii* i` K_l]_hn[a_ i` Dh^_r i`
mo]]__^chanl[hmjf[hnm l_]cjc_hnm `[cfol_ `off mo]]_mm

>lcnc][f ^ â_ -. -, 0- .1 ,*32
H_[h ]b â[ -. -- , 14 .*,-
>lcnc][f ]b â[ 0, /0 -3 /3 -*01
>lcnc][f [ 3 3 .4 0/ -*/0
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i` \chigc][f ^cmnlc\oncih $O[\* 3%* Ncahc`c][h]_ q[m `ioh^ h_cnb_l `il `[cfol_
hil `il `off mo]]_mm*

Dh il^_l ni _p[fo[n_ nb_ n_mn_^ al[`nm ch l_mj_]n ni nb_ m_p_lcns i` nb_
^[g[a_( q_ g[^_ om_ i` nb_ ]iggih ]f[mmc`c][ncih i` \olhm( \on g[^_ gil_
lcailiom \s ]f[mmc`scha _p_h f_mm m_lciom ^[g[a_m [m ]lcnc][f( c` nb_s q_l_
[]]igj[hc_^ \s ]igjfc][ncihm* Ob_ [p[cf[\f_ ]fchc][f g[n_lc[ f q[m ^cpc^_^ chni
0 mo\aliojm [h^ nb_ l_ f_p[hn ^[n[ [ll[ha_^ ch O[\* 3* Ob_ m[gjf_ q[m n_mn_^
mn[ncmnc][ffs ch 0 j[clm \s Rcf]irih l[he n_mn [h^ nb_ l_mofnm i` nb_ _p[fo[ncih
[l_ acp_h ch O[\* 2 * Iih_ i` nb_ n_mn_^ j[clm mbiq_^ mcahc`c][hn ^c``_l_h]_*

O[\* 4* >igj[lcmih i` nl[hmjf[hn[ncihm i` ^ â_( ibâ[( [h^ [ al[`nm q cnb l_mj_]n ni nb_ m_p_lcns
i` \olhm

>f[mmc`c][ncih
i` \olh

å
Osj_ i` al[`n >f[mmc`c][ncih

i` \olh Osj_ i` al[`n O_mn ]lcn_lcih

>lcnc][f ^ ) _ ]lcnc][f ]bâ[ .1.*1,
>lcnc][f [ ]lcnc][f ^ â_ 4*1,
>lcnc][f [ ]lcnc][f ]b â[ -2/*,,
H_[h ]b â[ ]lcnc][f ]bâ[ /23*1,

Dh [ `o l nb_l n_mn( ihfs nb_ nqi _rnl_g_ aliojm i` l_mofnm q_l_ _p[fo[n_^*
R_ ]igj[l_^ nb_ l_f[ncp_ l[nci $ch j_l]_hn% i` l_mofnm ch m_j[l[ n_ aliojm [h^
n_mn_^ [ff ]ig\ch[ncihm \s Acmb_l n_mn* Dh nb_ alioj i` ]lcnc][f \olhm ]ip_l_^
qcnb ^_lgi)_jc^_lg[f al[`nm( nb_ l[nci i` `[cfol_m q[m mcahc`c][hnfs bcab_l
[n nb_ + * ! f_p_f i` mcahc`c][h]_ qb_h ]igj[l_^ qcnb ][m_m nl[hmj f[h n_^ qcnb
]bilcih)[ghcinc] al[`nm $j 9 ,*,5-1%* Ob_ ^c``_l_h]_m \_nq__h inb_l ]ig)
j[l[\f_ j[clm q_l_ chmcahc`c][hn* Gce_qcm_( hi mcahc`c][hn ^c``_l_h]_ q[m `ioh^
ch _p[fo[ncha `off mo]]_mm_m*

N P H H < M D U D I B < N N @ N N H @ I O

Rb_h ih_ ]igj[l_m nb_ l[nci i` `[cfol_m ch [ff n l[hmj f[h n[ ncihm omcha
^_lgi)_jc^_lg[f al[`nm qcnb nbim_ omcha ]bilcih)[ghcinc] al[`nm $cll_mj_]ncp_
i` nb_ _rn_hn( ^_al__( [h^ m_p_lcns i` \olh%( [ mcahc`c][hnfs fiq_l j_l]_hn[a_
i` `[cfol_m q[m `ioh^ ch ][m_m nl_[ n_^ qcnb ]bilcih)[ghcinc] al[`nm
$j 9 ,*,//.%*

Ii inb_l ]igj[lcmih $c*_* ]bilcih)[ghcinc] [a[chmn [ghcinc] al[`nm( [h^
[ghcinc] [a[chmn ^_lgi)_jc^_lg[f al[`nm% mbiqm [hs mn[ncmnc][ffs mcahc`c][hn
^c``_l_h]_*

Rb_h _p[fo[ncha nb_ ]lcn_lcih i` `off mo]]_mm( hih_ i` nb_ ^c``_l_h]_m q[m
`ioh^ mcahc`c][hn*

> J I > G P N D J I

Dh a_h_l[f ih_ ][h mn[n_ nb[ n ]bilcih)[ghcinc] al[`nm [h^ [ghcinc] al[`nm
^i hin ^c``_l mcahc`c][hnfs ch nb_cl nb_l[j_onc] _``c]c_h]s `lig ^_lgi)_jc^_lg[f
al[`nm* Ciq_p_l( ]bilcih)[ghcinc] al[`nm b[p_ [ mcahc`c][hnfs fiq_l l[nci i`
`[cfol_m ]igj[l_^ ni ^_lgi)_jc^_lg[f al[`nm* O[echa ihfs nb_ l[ncim i` `off

./,



mo]]_mm il `[cfol_ chni ]ihmc^_l[ncih( nb_ \_mn nb_l[j_onc] _``_]n q[m `ioh^
qcnb ]bilcih)[ghcinc] al[`nm( `iffiq_^ \s [ghcinc] al[`nm7 nb_ f_[mn _``_]ncp_
q_l_ nl[hmj f[h n[ ncihm i` ^_lgi)_jc^_lg[f al[`nm* Dh pc_q i` nb_ `[]n nb[n
j_l]_hno[f ^c``_l_h]_m [giha mig_ aliojm [l_ kocn_ f[la_( cn ][h \_ _rj_]n_^
nb[ n \s ch]l_[mcha ch hog\_l nb_ mn[ncmnc][f m[gjf_m( mig_ i` nb_ ^c``_l_h]_m
qiof^ \_]ig_ mcahc`c][hn* T_n( `il nb_ gig_hn q_ g[e_ [ l[ nb_ l ]ihm_lp[)
ncp_ ]ih]fomcih nb[ n ]bilcih)[ghcinc] al[`nm [l_ [n f_[mn _ko[f ni( c` hin
\_nn_l nb[h( ^_lgi)_jc^_lg[f al[`nm*

<ff al[`nm om_^ ch nb_ mno^s q_l_ jlipc^_^ \s ih_ f[\il[nils [h^ nb_
g_nbi^ i` al[` n jli]_mmcha ^c^ hin ]b[ha_ ^olcha nb_ qbif_ j_lci^ i` nb_
n_mn* Obcm [mmol_m [ bcab ^_al__ i` mn[h^[l^ct[ncih ch nb_ jl_j[l[ncih i`
jl_m_lp_^ al[`nm qcnbch nb_ `l[g_ i` \cifiac][f p[lc[\cfcns i` nb_ ncmmo_
_gjfis_^* Ol[hmjf[hn[ ncihm q_l_ j_l`ilg_^ \s nbl__ ^c``_l_hn g_^c][f ch)
mncnoncihm( ^c``_lcha hin ihfs ch nb_cl mct_ [h^ nbom ch nb_ hog\_l i` ][m_m
nl_[n_^( \on [fmi ch nb_ ^_al__ i` mj_]c[fct[ncih* Obcm q[m ^ih_ mi ih joljim_(
iol [cg \_cha ni [llcp_ [n ]ih]fomcihm qcnb g[rcgog a_h_l[f p[fc^cns( [h^ hin
domn ]ih]fomcihm [jjfc][\f_ ni mj_]c`c] ]ih^cncihm* Ob_ a_h_l[f p[fc^cns i` nb_
l_mofnm cm `o l nb_l m nl_habn_h_^ \s nb_ p_ls lcailiom mn[ncmnc][f _p[fo[n_^ om_^*

Ob_ l_mofnm i` nb_ mno^s f_[^ ni [ ]ih]fomcih nb[n ]bilcih)[ghcinc] al[`nm
jlipc^_ [m s_n chmo``c]c_hnfs _rjficn_^( p_ls mocn[\f_ [h^ l_f[ncp_fs _[mcfs [p[cf)
[\f_ \cifiac][f g[n_lc[f qbc]b _rn_h^m nb_ jimmc\cfcnc_m i` nl[hmjf[hn[ ncih
nb_l[js i` \olh_^ j[nc_hnm*

NPHH<MT

< mn[ncmnc][f ]igj[lcmih q[m g[^_ i` nb_ l_mofnm i` nl[hmjf[hn[ ncihm omcha
`l__t_)^lc_^ ^_lgi)_jc^_lg[f al[`nm qcnb nbim_ omcha `l__t_)^lc_^ ]bilcih)
[ghcinc] al[`nm ch nb_ nl_[ ng_hn i` \olh_^ j[nc_hnm bimjcn[fct_^ ch nbl__ ^c`)
`_l_h n g_^c][f ]_hn_lm* Ob_ l_mofnm ]ihpch]chafs ch^c][n_ nb[ n ]bilcih)[ghcinc]
al[`nm [l_ [n f_[mn _ko[f ch nb_l[j_onc] _``c]c_h]s ni ]iggih ^_lgi)_jc^_lg[f
al[`nm*

MyNPHy

;ecfWhW_ied Z[i ]h[\\[i Z[hceuf_Z[hcWb[i [j Y[bb[i Z[ Y^eh_ed [j Z}Wcd_ei
Y^[p b[i Xhçbui

M* F f _ h ( C* N e [ D m e z

Jh [ l{[fcm{ m n[ncm ncko_g_hn oh_ ]igj[l[cmih ^_m al_``_m ^_m nl[hmjf[hn[ncihm
`[cn_m j[l f_m al_``_m ^_lgi{jc^_lg[f_m _n ]_ff_m ^_ ]bilcih _n ^ç[ghcim fsijbcfcm{_m
]b_t f_m \lof{m koc {n[c_hn nl[ cn{m [or nlicm ^c``{£_hnm m_lpc]_m* G_m _``_nm ^{gihnl_hn
j_lmo[mcp_g_hn ko_ f_m al_``_m ^_ ]bilcih _n ^ç[ghcim {a[f_hn [o gichm f_m al_``_m
^_lgi{jc^_lg[f_m*

U P N < H H @ I A < N N P I B

N[h]b[_Y^ Z[h <[hce'[f_Z[hc' kdZ ;^eh_eWcd_edjhWdifbWdjWj[ X[_ N[hXhWddj[d
M* F f _ h ( C* N e [ -m e z

?c_ @la_\hcmm_ ^_l P\_lnl[aoha fsijbcfcmc_ln_l ?_lgi)_jc^_lg) oh^ >bilci)
[ghcihnl[hmj f[h n[ n_ \_c Q_l\l[hhn_h( ^c_ [h ^l_c p_lm]bc_^_h_h Fl[he_h[\n_cfoha_h

./-



\_b[h^_fn q[l^_h( mch^ mn[ncmncm]b_ p_lafc]b_h qil^_h* ?c_ @la_\hcmm_ t_ca_h nc\_l)
t_oa_h^( ^[mm ^c_ >bilci[ghcihnl[hmjf[hn[n_ ^_h ?_lgi)_jc^_lg)nl[hmjf[hn[n_h to)
gch^_mn af_c]bq_lnca mch^*

M @ N P H @ I

;ecfWhWY_wd Z[ bei _d`[hjei Z[hce'[f_Z[hcWb[i Yed bei Z[ Yeh_wd o Wcd_ed
[d bei fWY_[dj[i Yed gk[cWZkhWi

M* F f _ h ( C* N c n [ f m e z

G[ ]igj[l[]c}h ^_ fim l_mofn[^im _h fim chd_lnim ^_lgi)_jc^_lg[f_m fci`cfct[^im
]ih fim ^_ ]ilc}h s [ghcih _h fim ko_g[^im fim ]o[f_m `o_lih nl[ n[^im _h / ^_j[ln[)
g_hnim ^c`_l_hn_m( `o_ b_]bi jil g{ni^im _mn[^|mnc]im* Gim l_mofn[^im go_m nl[h jl_)
mo[mcp[g_hn_ ko_ fim chd_lnim ^_ ]ilc}h s [ghcih cao[f[h jil fi g_him [ fim ^_lgi)
_jc^_lg[f_m*

M @ A @ M @ I > @ N

-* KWX[bbW& I*6 <hh* Nola* -33( . 6 -05(
-53/*

.* <Wl_i& B( K(4 <hh* Nola* -33( .6 -05(
-53/*

/* <ek]bWi& =*6 <hh* Nola* -33( .6 -05(
-53/*

0* <_de& =* J(& =k\[c_e& ?( >* [j Wb(4
<hh* Nola* -33( . 6 -05( -53/*

1* JeXied& H* ;(4 Nola* A}log( ./ 6 1,/(
-53.*
0 * Kf_[][b& J(4 >lsi\cifias( -, 6 1,1( -53/*
3* B[dd[h& B( <*6 <hh* Nola* -33( . 6 -05(

-53/*
2 * JeXied& H* >* [j Wb(4 <hh* Nola*( -33 6

6 -00( -53/*

5* JeXied& H* >* [j Wb(4 Nola* Bsh_]*
J\mn_n( -/2 6 5,1( -53/*

-,* CkdY& RZ(4 K_lmih[f ]iggohc][ncih*
--* Cej^Who& H( H*6 E* Dh^c[h g_^* <mm*(

2.( / 6 2 0 ( -530*
-.* H[ C^_d4 K_lmih[f ]iggohc][ncih*
-/* <bWXWbelt& C* * Cb[d& J(4 õm* ?_lg

å)03)( OO0.( -53.*
-0* LW[bjehZ& B( <( [j Wb(4 E* H_^*( / 6 ./-(

-53.*
-1* LW[b\ehZ& B( ?* _n [f*6 E* H_^*( / 6 4-(

-53.*
-2* Cb[d& J( ' HtYWb& E*6 M_m_[l]b ch _rj*

H_^* $Dh jl_mm*%
Aolnb_l l_`_l_h]_m [p[cf[\f_ [n nb_

[onbilm*

?l* M* Ff_h( ?lN]*( Oez°ipz ~mn£_^h[( FíIU 1,, ,, Cl[^_] Flzfip{( >t_]bimfip[ec[

./.
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AF E=EGJA9E

Ob_ ^[s i` N_jn_g\_l -3nb -532 qb_h l_][ffcha nb_ 51nb \clnb^[s i` nb_ -- s_[lm
[ai ^_]_[m_^ oh`ila_nn[\f_ n_[]b_l( `ioh^_l i` bcm \l[h]b ch >t_]bimfip[ec[ [h^ ih_
i` nb_ jcih__lm i` jf[mnc] mola_ls ch nb_ qilf^ Kli`* A* = o l c [ h H*?*( b[m \_]ig_
`il [ff i` om [ ^[s i` a l_[ n milliq*

Ob_ \_fip_^ ^[oab n_ l i` Kli`* =olc[h( Jfa[ F f z m e i p z ) = o l c z h i p z H*?*(
^c_^ ih N_jn_g\_l -3nb [`n_l [ \lc_` cffh_mm( [n nb_ [a_ i` 2, s_[lm*

Ail g[hs s_[lm ch^__^( ^i]nil Cfzmeipz b[m \_fiha_^ ni iol ]iggohcns i`
jf[mnc] mola_ihm( hin ihfs \_][om_ mb_ b[^ ]iij_l[n_^ `il g[hs s_[lm qcnb b_l

## `[nb_l( \on [fmi ^o_ ni b_l []ncpcns [m [ m]c_hnc`c] qile_l [n nb_ M_m_[l]b G[\il[nils
i` nb _ >t_]bimfip[e <][^_gs i` N]c_h]_m _mn[\fcmb_^ \s bcg* Nb_ ^_pin_^ b_l chn_l_mn
ni ]iha_hcn[f ^_`_]nm( ]bc_`fs ]f_`nm( qbc]b b[^ [fmi \__h nb_ ]_h n_ l i` chn_l_mn
ni b_l `[ nb_l ^olcha [ff bcm fc`_*

EO Bl_[n ]l_^cn gomn ni_ acp_h ni ?l* Jfa[ Ffzmeipz)=olczhipz i` b[pcha mogg[lct_^
[h^ _f[\il[n_^ nb_ fc`_ fiha qile i` b_l `[nb_l( \on b_l j_lmcmn_hn ][l_( ^_pincih [h^
fip_ al_[nfs [c^_^ bcm [^gcl[\f_ []ncpcns ncff a l_[ n [a_* C[pcha m[]lc`c]chafs [])
]igj[hc_^ b_l `[ nb_l ni g__ncham [h^ ]ihal_mm_m( g[hs jf[mnc] mola_ihm [ff ip_l
nb_ qilf^ qcff l_g_g\_l b_ l [m [ g_lls m_hmcncp_( m nl[ cabn [h^ bcabfs _^o][n_^
qig[h( `offs ^_pin_^ ni b_l `[gcfs*

Oi [ff i` om mb_ [fq[sm \__h [ `lc_h^( h_p_l ni \_ `ilainn_h* R_ mb[ff e__j b_l
ch ech^ l_g_g\l[h]_

Kli`* C_f_h[ K_óeipz H*?*( Kl[ao_
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H i o f n i h F* E i b h m i h ( H* ?*( H s )
f _ m E* > i b _ h ( H* ?*6 L^[ @WdZ 9jbWi(
>b[lf_m Q* Obig[m( Njlcha`c_f^( Dffchicm(
-5317 b[l^ ]ip_l( jj* 45( jlc]_ hin
koin_^*

Obcm j_l`_]nfs c f fom nl[ n_^ nijial[jbc][f
[h[nigc][f [nf[m cm chn_h^_^ `il nbim_
qbi ij_l[n_ ih nb_ b[h^ [h^ j[lnc]of[lfs
ni nbim_ qbi nl_[ n nb_ chdol_^ b[h^* Dh
nb_ []]igj[hscha n_rn nb_ [onbilm om_
n_lgchifias jo\fcmb_^ ch -53, \s nb_ Dh )
n_lh[ncih[f A_^_l[ncih i` nb_ C[h^ Nol)
a_ls <mmi]c[ncih*

Ob_ [nf[m ch`ilgm nb_ l_[^_l [\ion nb_
nijial[jbs f[s_l \s f[s_l â [m nb_ mo l )
a_ih jli]__^m ^olcha ij_l[ncih â `lig
nb_ mech ^iqh* <nn[]b_^ [l_ S)l[s jc]nol_m
i` nb_ \ih_m* K_l`_]nfs g[^_ \f[]e [h^
qbcn_ jbinial[jbm i\n[ch_^ ^olcha nb_
[onijms i` nb_ ncmmo_m i` nb_ b[h^( oh )
jl_m_lp_^ ch [hs q[s \_`il_( [l_ moj)
jf_g_hn_^ \s 4 ]ifiol jc]nol_m i` nb_ gimn
]igjf_r j[ln i` nb_ b[h^ â nb_ j[fg i`
nb_ b[h^ â qcnb nb_ p_mm_fm chd_]n_^
qcnb l_^ f[n_r [h^ j[ln i` nb_ ]iolm_ i`
n_h^ih mb_[nbm qcnb \f[]e mcf[mnc]* Ob_
jimmc\f_ _rn_hn i` nb_ mj[]_ ch nb_ j[fg
i` nb_ b[h^ [h^ nb_ fiq_l j[ l n i` nb_
`il_[lg cm g[^_ [jj[l_h n ch S)l[s jc])
nol_m qcnb ]ihnl[m n g_^cog chd_]ncih*

Ob_ mct_ i` gimn i` nb_ jc]nol_m cm
p_ls h_[lfs nb[n i` nb_ hilg[f b[h^( il
_h f[la_^ qb_l_ cn q[m ^__g_^ h_]_mm[ls*

Ob_ n_rn [h^ jc]nilc[f ^i]og_hn[ncih
`[ff chni -, ]b[jn_lm*

Ob_ `clm n ]b[j n_ l acp_m [ ^_m]lcjncih
[h^ nijial[jbc] fi][ncih i` nb_ ila[hm
i` nb_ pif[l ^cmn[f j[ln i` nb_ `il_[lg ch
nbl__ f[s_lm qcnb j[ln c]o f[l [nn_hncih
^_pin_^ ni nb_ ][lj[f nohh_f [h^ nb_
l_nch[]of[*

Ob_ m_]ih^ ]b[jn_l( ^_pin_^ ni nb_ j[fg
i` nb_ b[h^( cm ch nli^o]_^ \s jbinial[jbm
i` nb_ mech fch_m ]igjf_n_ qcnb [ j li )
d_]ncih i` nb_cl ]iolm_ ih nb_ \ih_m( [h^
\s jc]nol_m i` nb_ h_lp_ mojjfs i` nb_
mech i` nb_ b[h^* Ob_ ch^cpc^o[f f[s_lm
acp_ [h c^_[ i` nb_ fi][ncih [h^ gono[f
l_f[ ncihmbcjm i` nb_ h_lp_m( n_h^ihm(
gom]f_m [h^ fca[g_hnm*

Ob_ nbcl^ ]b[jn_ l ^_[fm qcnb nb_ nbog\
acpcha ch`ilg[ncih ih nb_ mj_]c`c] ]ig)
jimcncih i` nb_ mech [h^ mo\]oncm [m q_ff
[m ih nb_ `oh]ncihm â alcj [h^ al[mj â
_h[\f_^ \s nb_ [ ll[ha_g_hn i` nb_ \ih_m(
dichnm [h^ gom]f_m* Ob_l_ [l_ [fmi S)l[s
jc]nol_m i` nb_ nbog\ ch ^c``_l_hn
`oh]ncih[f jimcncihm [h^ ch nb_ l_f[ncp_
jimcncihm i` nb_ nbog\ \ih_m [h^ ][lj[fm*

Ob_ `iolnb ]b[j n_ l ih nb_ `cha_lm
jl_m_hnm [ ^_m]lcjncih i` mech fca[g_hnm
[h^ jofjiom mj[]_ `iffiq_^ \s jc]nol_m
i` nb_ p[m]of[l mojjfs( n_h^ihm [h^ nb_cl
mb_[nbm( pch]of[( di chnm _n]*

Ob_ `c`nb ]b[jn_l( [h ch^_j_h^_hn ih_(
cm ^_pin_^ ni nb_ l[^c[f [l_[ i` nb_ b[h^
[fiha qcnb nb_ [h[nigs i` nb_ Aimm[ f[)
\[ncül_ $mho``\ir% l_acih*

< ^_m]lcjncih i` nb_ [h[nigc][f l_ f[ n cih )
mbcjm ih nb_ ^ilmog i` nb_ b[h^ nia_nb_l
qcnb jc]nol_m i` nb_ p_mm_fm( n_h^ihm( l_ )
nch[]of[( fca[g_hnm( ^ilm[f `[m]c[_ [h^
][lj[f \ih_m ][h \_ `ioh^ ch ]b[jn_ l 2*

>b[jn_l 3 acp_m [ ^_m]lcjncih i` nb_
^ilm[f [ l_[ i` nb_ nbog\ [h^ nb_ g_]b)
[hcmg i` _rn_hmil [h^ nb_h[l gom]f_m*

Ob_ _canb ]b[jn_ l ih nb_ ^ilm[f [l_[m
i` nb_ `cha_lm ij_hm qcnb [ ^_m]lcjncih i`
nb_ `cha_lh[cf [h^ [h [ln_l cial[g i` nb_
`cha_l* Ob_l_ cm [ j_l`_] n jc]nilc[f ^i]o)
g_hn[ncih i` nb_ ]igjfc][n_^ _rn_hmcih
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[jj[l[ nom [m q_ff [m nb_ chn_limm_iom [h^
fog\lc][f gom]f_m*

Dh nb_ hchnb ]b[jn_ l nb_ [onbilm ] f[m)
mc`s mj[]_m ih nb_ b[h^ [m jin_hnc[ f [h^
nlo_* Ob_ `clmn alioj ch]fo^_m mo\)
]on[h_iom mj[]_m ch \_nq__h nb_ `cha_lm
[h^ ih nb_ ^ilmog i` nb_ b[h^* Ob_
f[ n n_ l alioj ch nb_ [o nbilmç ]ih]_jncih ch )
]fo^_m ^ilm[f mo\n_h^ih mj[]_m ih nb_
`cha_lm( ih nb_ \[]e i` nb_ b[h^( msh)
ipc[f mj[]_m i` _rn_hmil [h^ `f_ril
mb_[nbm( o fh[l [h^ l[^c[f \olm[_( nb_ g_)
^cij[fg[l( nb_h[l( [h^ K[lihçm mj[]_m*
Ob_l_ [l_ _rnl_g_fs chmnlo]ncp_ jc]nol_m
i` j[lnm i` n_h^ih mb_[nbm chd_]n_^ qcnb
\f[]e mcf[mnc] [h^ nb_ [fl_[^s g_hncih_^
S)l[s jc]nol_m*

Ob_ ]fimcha j[ln i` nb_ \iie cm [ ]b[j)
n_l ih nb_ ginil g_]b[hcmg i` nb_ qlcmn
qcnb S)l[s jc]nol_m mbiqcha nb_ hilg[f
jimcncih [m q_ff [m g[rcgog l[^c[f [h^
ofh[l ^_pc[ncihm( `f_rcih [h^ _rn_hmcih(
jlih[ncih [h^ mojch[ncih qcnb ]f_[lfs
g[le_^ [haf_m( qcnbch nb_ l[ha_ i` qbc]b
nb_ \ih_m gip_ ch `oh]ncih*

Obcm \_[onc`offs ^i]og_hn_^ [nf[m qcnb
cnm ]igjl_b_hmcp_ [h^ ]f_[lfs `ilgof[n_^
n_rn ioabn ni \_ [p[cf[\f_ [n _p_ls molac][f
^_j[lng_hn [h^ ]ihmofn_^ _p_h ch nb_
ij_l[ncha nb_[nl_ * Ob_ [onbilm ]_ln[chfs
^_m_lp_ nb[hem `il cn*

Kli`* C* K_óeipz( H*?*( ?lN]*(
-/, ,, Kl[b[ /( Comch_]ez 0

C i b -_ l( C*6 HbWij_iY^[ kdZ O_[Z[h'
ij[bbkd]i';^_hkh]_[( Nnonna[ln)I_q Tile(
N]b[nn[o_l -531* SS ' /3. j*( // `cam(
-- n[\m( mct_ -21S.0, gg( j[j_l\[]e*
Klc]_ ?H 25*

Ob_ \iie( _^cn_^ \s C* Cibf_l( cm [
]iff_]ncih i` 01 j[j_lm jl_m_h n_^ ih
N_jn_g\_l 1nbâ4nb( -53/( [n nb_ A l[he )
`o l n [g H* 0nb >ih`_l_h]_ i` B_lg[h
Kf[mnc] Nola_ihmç <mmi]c[ncih* Dn cm ch n li )
^o]_^ \s nqi i` nb_ ij_hcha [^^l_mm_m
qcnb nb_ j[j_lm ^cpc^_^ chni `iol aliojm*

Ob_ `clmn alioj ]ihn[chm -, j[j_lm ^_)
pin_^ ni molac][f ij_l[ncih ih [a_cha [h^
if^ `[]_m( ij_l[ncihm ih _s_fc^ qlchef_m

[h^ qlchef_m ih nb_ `[]_ [^ nbli[n* Oqi i`
nb_ j[j_lm [l_ ]ih]_lh_^ qcnb jf[mnc]
mola_ls [h^ jms]bc[nls* Ob_ [onbilm ^l[q
[nn_hncih ni mig_ i` nb_ jbsmc][f [h^
g_hn[f [m q_ff [m j[nbifiac][f ]b[ha_m
\lioabn [\ion \s if^ [a_( [m q_ff [m ni
nb_ h__^ `il jms]bc[nlc] ]ihmofn[ncih ch
h_]_mm[ls ][m_m jlcil ni mola_ls* Hil_
j[j_lm [l_ ^_pin_^ nb_ n[]nc][f [jjli[]b
ni molac][f jli]_^ol_m ch qlchef_m* @r)
]_jn `il mig_ gchil molac][f mo\nf_nc_m(
nb_l_ cm fcnnf_ h_q ni nbliq fcabn ih nb_
jli\f_g* Oqi j[j_lm ]ihn[ch l_jilnm ih
_lli lm [h^ jimmc\f_ ]igjfc][ncihm* <h
[h[fsmcm i` nb_ l_mofnm i` .(-24 ][m_m
ij_l[n_^ ih \s ^c``_l_hn mola_ihm [h^
]igjcf_^ \s >bifhi]es ch nb_ PN< mbiqm
[ moljlcm chafs bcab jlijilncih i` ]ig)
jfc][ncihm( mig_ i` nb_g l[ nb_ l m_lciom
$mech h_]lim_m( g[dil b[_gillb[a_(
^[g[a_ ^ih_ ni ginil h_lp_ \l[h]b_m(
_]nlijcih il _p_h \fch^h_mm `iffiqcha
_s_fc^ mola_ls( j_lmcmn_hn jimnij_l[ncp_
j[ch _n]*%( jb_hig_h[ q_ b[l^fs _p_l
g__n [n iol mola_lc_m i\m_lpcha [ff nb_
lo f_m i` jbsmcifiac][f ij_l[ncih* K[ln i`
nb_ _rjf[h[ncih ]_ln[chfs cm nb[n ch nbcm
]iohnls mo]b ]img_nc] ^_`_]n ij_l[ncihm
][h ihfs \_ j_l`ilg_^ \s mola_ihm q_ff)
p_lm_^ ch nb_ qbif_ i` jf[mnc] mola_ls*

Ob_ m_]ih^ alioj i` 5 j[j_lm cm ]ih)
]_lh_^ qcnb nb_ jli\f_gm i` molac][f
n l_[ ng_hn ch `[]c[f h_lp_ j[l[fsmcm * Dn
cm chnli^o]_^ \s [ l_jil n \s R* ?* Hncbf)
\[o_l _n [f* i` Hohc]b* Ob_ [onbilm
jl_m_hn [ ^_m]lcjncih [m q_ff [m [ ]lcnc][f
[mm_mmg_hn i` jl_m_hnfs _gjfis_^ molac][f
jli]_^ol_m ch j[lnc[f [h^ a_h_l[f j [ l[ )
fsmcm( ^_m]lc\cha ij_l[ncihm ^cl_]nfs ih
nb_ h_lp_ mo]b [m b[p_ \_]ig_ mo\mn[h)
nc[ffs qc^_mjl_[^ nb[hem ni [^p[h]_m ch
^c[ahimnc]m [h^ ij_l[ncp_ `_[nol_m i`
gi^_lh h_olimola_ls* Ob_ [onbilm ai ih
ni ^cm]omm jli]_^ol_m chpifp_^ ch nb_
nl[hmjimcncih i` [^d[]_hn ohj[l[fsm_^
gom]f_( `l__ nl[hmjf[hn[ ncih i` gom]f_
`lig [ ^c``_l_hn j[ln i` nb_ \i^s( [m q_ff
[m mn[nc] g_nbi^m omcha \cifiac][f [m q_ff
[m g[h)g[^_ g[n_lc[fm* Jh_ l_jil n \s
K* Rcf`f cham_^_l ih -, s_[lm i` _r)
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j_lc_h]_ qcnb [ffig[n_lc[ f qbc]b g[^_ nb_
[o nbilm ]ih`ch_ cnm om_m ihfs ni ][m_m
qb_l_ hi inb_l [jjli[]b q[m jimmc\f_
$jbsmc][f [h^ g_hn[f m n[ n_ i` b_[fnb ( [a_
_n]*% ][h \_ m__h [m jlii` i` nb_ _h^ i`
nb_ _l[ i` _hnbomc[mg `il [lnc`c]c[f g [)
n_lc[fm qbc]b f[mn_^ `il m_p_l[f s_[lm [h^
qbc]b q_ ch nbcm ]iohnls h_p_l mo])
]og\_^ ni* Hi^_lh gc]lim]ijc] molac][f
n_]bhcko_m b[p_ _rn_h^_^ nb_ m]ij_ `il
mo]]_mm`of ij_l[ncihm ih nb_ h_lp_ cnm_f`
j_lgcnncha( [m moa_mn_^ ch C* @h^_lf_çm
j[j_l( _p_h [ `l__ nl[hm`_ l i` h_lp_)
gom]f_ al[` n [m jlijim_^ \s Ii_f Obig)
mih ih nb_ \[mcm i` h_q ehiqf_^a_ jli)
pc^_^ \s \[mc] l_m_[l]b ih nb_ ]_ff [h^
gom]f_ `c\lcf* Obl__ n_[gm i` [onbilm
jl_m_hn l_jilnm ih nb_cl aii^ _rj_lc_h]_
qcnb nbcm g_nbi^* R* Hccbf\[o_l _n [f*
jlipc^_ ch`ilg[ncih ih nb_cl h_q g_nbi^
i` cgjf[ncha gchon_ jf[n_f_n g[ah_nm ch
_s_fc^ j[l[fsmcm*

Ob_ nb cl^ m_]ncih i` nb_ \iie cm _h )
ncnf_^ \olh m][lm [h^ ]ihn[chm -1 j[j_lm*
Jh_( \s ?* R[fnb_l( cm ^_pin_^ ni nb_ bcm)
nij[nbifias i` qioh^ b_[fcha `iffiqcha
\olh( qbcf_ nb_ mcahc`c][h]_ i` ]b[ha_m
ch nb_ ]iff[a_h `c\l_ [ ll[ha_g_hn ch nb_
^_p_fijg_hn i` m][lm cm ^cm]omm_^ \s
E* E* Giha[]l_ qbi b[m \__h _ha[a_^ ch
nb_ jli\f_g `il -1 s_[lm hiq* Ob_l_ cm
[fmi [ mno^s ih nb_ om_m i` [gchi[]_ni)
h_hcnl c n_ ch nb_ jl_p_hncih i` ]ih nl [ ] )
nol_m [h^ ih nb_ ^loaçm nirc]cns( ih nb_
_``_]nm i` pcn[gch = [^gchcm nl[ncih qcnb
al[jbc] l_jl_m_h n[ n cih i` gc]li[haci)
al[jbc] `ch^cham ch nb_ l_p[m]of[lct[ncih
i` \olh_^ [l_[m [h^ nl[hmj f[h n[ ncihm _n]*
Ob_l_ cm [h chn_l_mncha j[j_l \s ?* G*
G[lmih i` O_r[m ih nb_ jl_p_hncih i`
^_p_fijg_hn [h^ hih)molac][f ]ill_]ncih
i` bsj_lnlijbc] m][lm [h^ ]ihnl[] nol_m
omcha jlij_l jimcncihcha [h^ Ei\mnçm
_f[mnc] jl_mmol_ ^_pc]_m* Ob_ [onbil i`
nb_ j[j_l l_`_lm ni [ alioj i` 4,, ]bcf)

^l_h* Bii^ _rj_lc_h]_ cm [fmi l_jiln_^
\s =_la_l* <m `[l [m q_ [l_ ]ih]_lh_^(
q_ ][h ihfs l_]igg_h^ nb_ g_nbi^ `lig
iol iqh _rj_lc_h]_ [fnbioab( b[pcha hi
mo]b ilcach[f [jjfc[h]_m( q_ b[p_ ihfs
\__h cgjlipctcha qcnb nb_g* Dn [jj_[lm
ni \_ [h cgjlip_g_hn ih qb[n q_ b[p_
\__h l_]igg_h^cha iol j[nc_hnm [ff [fiha
â a_hnf_ jl_mmol_ g[mm[a_ omcha `cha_lm*

Dhcnc[f _rj_lc_h]_ qcnb jlcg( s _r]cmcih
[h^ _[lfs nl[hmj f[h n[ ncih â [m moaa_mn_^
\s E[hô_eipcú i` H[lc\il [h^ [m ch]l_[m)
chafs om_^ â cm l_jil n_^ ih \s I* Jfcp[lc*
Dh [al__g_hn qcnb iol iqh _rj_lc_h]_ nb_
[onbilm ]ih]fo^_m \s mnl_mmcha nb[ n nb_
g_nbi^ i``_lm \_mn [^p[hn[a_ c` om_^ ch
\olhm [``_]ncha ., Ä+i i` nb_ mol`[]_ [l_[
qcnb nb_ ij_l[ncih \_cha j_l`ilg_^ ch
mn[a_m c` gil_ nb[h ., ! i` nb_ [l_[ cm
[``_]n_^* Jnb_l [o nbilm l_jil n ih ]ih)
nl[] nol_m ih nb_ nbli[n( nb_ nb_l[j_onc][f
^c``c]ofnc_m i` qbc]b [l_ l_]iahct_^ \s
[ff chpifp_^ ch nb_ nl_[ ng_h n i` \olhm( [m
q_ff [m ih ]ihnl[]ncihm ch nb_ _f\iq [l_[*

Ob_ `ch[f jilncih i` nb_ \iie ch]fo^_m
-- j[j_lm ih [^p_lm_ l_mofnm [h^ ]ig)
jfc][ncihm ch jf[mnc] mola_ls cf fomnl[n_^
\s ]ih]l_n_ ][m_m* Ail nbim_ i` om qbi
b[p_ [fq[sm l_ d_] n_^ nb_ c^_[ i` ch )
d_]ncihm i` mcfc]ih_ [h^ inb_l g[n_lc[ fm
chni ncmmo_m nb_l_ cm mig_ domnc`c][ncih i`
iol l_d_]ncih ch C* E_hhsçm l_jil n ih nb_
^cm[mnliom ]ihm_ko_h]_m i` mg[ff \l_[mn
mcfc]ih_ [oag_hn[ncih [h^ ch mig_ inb_lm
^_[fcha qcnb nb_ ^_p_fijg_hn i` a l[ho )
fig[ [m [ l_mofn i` O_`fihj[mn_ chd_]ncih*

Ob_ \iie jlch n_^ ih aii^ afimms j[j_l
qcnb ]f_[l ^i]og_hn[ncih( nbioab ]ih)
n[chcha go]b i` qb[n b[m [fl_[^s \__h
jo\fcmb_^ _fm_qb_l_ ch jf[mnc] mola_ls
fc n_l[nol_ ( ^_m_lp_m ni \_ l_]igg_h^_^
`il l_[^cha ni \inb jf[mnc] [h^ a_h_l[f
mola_ihm*

Kli`* C* K_óeipz( H*?*( ?lN]*
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' 462*3-13 .17 42**) 4'7
+13 23*(-4-10 .17 )*+13/'5-10
4'/2.* (655-0,

Ob _ DNJH@O cm [ h _ r n l [ i l ^ c h [ l c f s b c a b j l_ ] c m c ih
m [q n b [ n ] i g \ c h _ m [ m ] c _h n c ` c ] [ f f s ^ _ n _ lg c h _ ^
i j n c g og i j _ l [ n c h a l [ h a _ i` , n i /,, MKH qc nb
q [ ` _ l ) n b c h ^ c [ g i h ^ \ f [ ^ _ m n i j l i ^ o ] _ [ m [g j f _
n b [ n cm p c l n o[ f fs ` l _ _ i` ^ [ g [ a _ i l ^ c m n i l n c ih *
O b _ l _ \ s g [ e c h a cn g i l _ l _ [ ^ c f s [ p [ c f [ \ f _ `il
_ r [g c h [ n c i h qc n b ` [ l f _mm ji f c m b c ha i l i n b _ l
j l _ j [ l [ n c i h ( Dn [ f m i [ ` ` i l ^ m n b _ o m _ l _p_ls
i j j i l n o h c n s n i j l i ^ o ] _ j l _ ] c m _ m j _ ] c g _ h m `il
_ r [g c h [ n c i h qc n b i j n c ] [ f ( m ] [ h h c h a _ f _ ] n l i h il
n l [ h mg c m m c i h _ f _ ] n l i h g c ] l i m ] i j _ m *

Obc m o h k o _ ( ] i g j [ ] n c h m n l o g _ h n cm _ k o c j j _ ^ qc n b [ o n i g [ n c ] j iq _ l ]on )i` ` ( ] i o h n _ l \ [ f [ h ] _ ^
^ iq h ) ` _ _ ^ ( p [ l c [ \ f _ f i [ ^ ( f o \ l c ] [ h n n l [s ( g c ] l ig _ n _ l m [ g j f _ ji m c n c ih c ha ( [ m m i l n _ ^ m [g j f _
] b o ] e m [ h ^ gi l _ *

= ci f ia c ] [ f [ j j f c ] [ n c i h m i` n b _ D NJH@O c h ] f o ^ _ m _ ] n c i h c h a i` \ i h _ ( n _ _ n b ( g _ n [ f [ h ^ ] _ l [g c ]
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