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Aca* -* K_lcjb_ls i` \olh_^ [l_[6 [ â tih_ i` oh^[g[a_^ mech( \ â tih_ i` mn[mcm
] â ]i[aof[ncih tih_* A clmn ^[s [`n_ l _rjimol_* Oin[f mj_]cg_h i` mech ch pc_q `lig

\_fiq( S 4

Aca* .* Uih_ i` mn[mcm* < ln_ls [h^ p_ch [ n \il^_l \_nq __h ^_lg cm [h^ mech gom]f_*
A clmn ^[s [`n_ l _rjimol_* C cmnifiac][f m_]ncih mn[ch_^ q cnb C@N( S -1,* â Aca* /* Q_ch
ch ^__j f[s_l i` nb_ tih_ i` mn[mcm* Obcl^ ^[s [`n_ l _rjimol_* C cmnifiac][f m_]ncih mn[ch_^

q cnb C@N( S .,,

Aca* 0* ? _a_h_l[ncih i` p_hiom q[ff ch nb_ tih_ i` mn[mcm* Obcl^ ^[s [`n_l _rjimol_*
C cmnifiac][f m_]ncih mn[ch_^ q cnb C@N( S 1,,



Aca* 1* < ln_ls [h^ p_ch [n g [lach i` nb_ tih_ i` mn[mcm * Obcl^ ^[s [ `n_ l _rjimol_*
C cmnifiac][f m_]ncih mn[ch_^ q cnb C@( S 2,

Aca* 2* M _][h[fct[ncih i` p_mm_f ch nb_ tih_ i` mn[mcm* N_p_h ^[sm [`n_l _rjimol_*
C cmnifiac][f m_]ncih mn[ch_^ q cnb C@N( S /.,

Aca* 3* ?_p_fijg_hn i` p[m]o f[l nl__ [n g [lach i` \olh_^ [l_[* Ncr ^[sm [`n_ l _rjimol_*
Oin[f mj_]cg_h i` mech ch pc_q `lig \_fiq( S -1



9 ; L 9 ; @ A J M J ? A 9 = H D 9 K L A ; 9 = | )0 " ,& + 3 1 0

>_hnl[f N]c_hnc`c])M_m_[l]b Dhm ncno n_ i` Nnig[nifias( Him]iq $P*N*N*M*%
? _j[lng _hn i` Nolac][f Nnig[nifias

C_[^ Kli`* A* H* Fbcnlip
Him]iq H_^c][f Dh m ncno n_ i` Nnig[nifias

M_]nil Kli`* F* N* Hcnch
? _j[lng _hn i` I_olifias
C_[^ Kli`* Q* I* F[lfip
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=[ll[ko_l)Nfgihmçm ^cm_[m_ [h^ jlial_mmcp_ b_gc[nlijbs i` nb_ `[]_ \_fiha
ni nb_ alioj i` ^cm_[m_m qbc]b [l_ gimn jli\[\fs \[m_^ ih [ ^cmil^_l i` nb_
bsjinb[f[gc] l_acih f_[^cha ni ^smnlijbc] ^cmnol\[h]_m $Gso\[mb_pmecc _n @l)
g[h( -5257 Nb_`_l( -53-7 Ocebihip[( -53/%*

=[ll[ko_l)Ncgihmçm ^cm_[m_ cm ]b[l[]n_lct_^ \s [ ^cmil^_l i` nb_ `[n g_n[)
\ifcmg qcnb [ j_]ofc[l l_^cmnlc\oncih i` nb_ mo\]on[h_iom `[nns ncmmo_ `lig nb_
l_acih i` nb_ `[]_( nb_ [lgm [h^ nb_ ojj_l b[f` i` nb_ nlohe ni nb_ l_acih i` nb_
\onni]em( nb_ j_fpc] acl^f_ [h^ nb_ jlircg[f j[lnm i` nb_ fiq_l fcg\m* < mcgcf[l
]fchc][f jc]nol_ cm jl_m_hn_^ \s `offs ^_p_fij_^ fcji^smnlijbs* Ciq_p_l( nqi
ch]igjf_n_ `ilgm nb[n i` ojj_l fcjibsjinlijbs [h^ fiq_l fcjibsj_lnlijbs $N[)
j_fech[ _n Dm[eip[( -53-% [l_ ^cmnchaocmb_^*

Ob_ \[mc] ]fchc][f mcah i` jlial_mmcp_ b_gc[nlijbs i` nb_ `[]_ cm nb_ ]ih)
nchoiom q[mncha i` ih_ b[f` i` nb_ `[]_ ]bc_`fs ^o_ ni ^smnlijbc] ]b[ha_m ch
nb_ mo\]on[h_iom `[nns ncmmo_ [h^ nb_ mech* Iin ch`l_ko_hnfs( [fmi nb_ gom]f_m(
nb_ ][lncf[a_ [h^ \ih_ i` nb_ `[]_ [l_ chpifp_^ ch nb_ jli]_mm* Olijbc] ]b[ha_m
[l_ [fmi i\m_lp_^ ch p[lciom j[lnm i` nb_ nlohe [h^ fcg\m qcnb cjm_f[n_l[f il
]ihnl[f[ n_l[f fi][ncih qcnb l_a[l^ ni nb_ ^cmil^_l ch nb_ `[]_* Obcm g[^_ cn jim)
mc\f_ ni ^cmnchaocmb p[lciom `ilgm i` nb_ ^cm_[m_( mo]b [m b_gc[nlijbs i` nb_
`[]_( b_gc[nlijbc[ `[]cim][jofibog_linbil[]c][( b_gc[nlijbc[ nin[fcm [h^ b_)
gc[nlijbc[ ]lo]c[n[*

=[ll[ko_l)Ncgihmçm ^cm_[m_ [h^ jlial_mmcp_ b_gc[nlijbs i` nb_ `[]_ b[p_
[ hog\_l i` c^_hnc][f ]fchc][f mcahm6 Ob_ omo[ffs mn[ln ch ]bcf^l_h [n nb_
m]biif [a_( nb_s b[p_ [h []ncp_ [h^ [ mn[ncih[ls mn[a_( nb_s ^_p_fij ^smnlijbc]
]b[ha_m ch nb_ `[]_ qcnb mo\m_ko_hn alimm ]img_nc] ^_`_]nm qbc]b g[s acp_ lcm_
ni [h [mnb_hi)h_olinc] msh^lig_* Pj ni nb_ jl_m_hn ^[sm( hi _``_]ncp_ j[nbi)
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a_h_nc] nl_[ ng_hn i` nb_m_ ^cm_[m_m _rcmnm( qbc]b ]iof^ hilg[fct_ nb_ nlijbc]
jli]_mm_m [h^ lc^ nb_ j[nc_hn i` bcm ]img_nc] \f_gcmb*

<`n_l nb_ i\m_lp[ncih i` nq_fp_ j[nc_hnm qcnb =[ll[ko_l)Ncgihmçm ^cm_[m_
[h^ .. j[nc_hnm qcnb jlial_mmcp_ b_gc[nlijbs i` nb_ `[]_ qbc]b b[^ f[mn_^ `il
[ ]ihmc^_l[\f_ ncg_( nb_ [onbilm ][llc_^ ion [ ]igjf_r nl_[ ng_hn ]ihmcmncha i`
[^gchcmnl[ncih i` [h[\ifc] bilgih_m( jbimjbl_h( pcn[gchm =c( =+, [h^ =_( [fi_*

Aca* -* ? c[al[g i` mo la c][ f g_nbi^ ch ij_l[ ncih `il \ cf[ n_ l[ f fcji^smnlijbs $=[ll[ko_l)
'K_cedi}i ^cm_[m_% [ â [jj_[l[h]_ i` ^_`ilg [ncih7 \ â ch]cmcih7 ] â chnli^o]ncih i`
_cfbWdj5 ^ â f[s)ion i` cg jf[hnm7 _ â jichnm i` cg jf[h n `cr[ncih ni j_lcimn_og

fc^[m_( bs[fic^( <OK( hc]inchc] []c^( j[]bs][ljch_( a[haf_lih_( m_^or_h( _n]*
No]b nl_[ ng_hn cgjlip_^ nb_ a_h_l[f ]ih^cncih i` nb_ j[nc_hnm( hilg[fct_^
mf__j( ^cgchcmb_^ _rcn[\cfcns [h^ b_[^[]b_* Ob_ ^sh[gc]m i` mcahm ch^c][ncha
nb_ ]ih^cncih i` nb_ p_a_n[ncp_ h_lpiom msmn_g $mq_[ncha( mech n_gj_l[nol_%
q_l_ l_acmn_l_^* Ciq_p_l( ch nb_m_ j[nc_hnm( l_mnil[ncih i` nb_ [nlijbc] ncmmo_m
ch nb_ `[]_ ]iof^ omo[ffs hin \_ i\m_lp_^* Obcm q[m nb_ l_[mih qbs ch mig_
i` nb_g molac][f nl_[ ng_hn q[m _p_hno[ffs l_miln_^ ni*

Ail ]ill_]ncih i` ^_`ilg[ncihm [h^ ^_`_]nm ch nb_ `[]_( qbc]b b[^ ^_p_fij)
_^ [m [ l_mofn i` =[ll[ko_l)Ncgihmçm ^cm_[m_ [h^ i` jlial_mmcp_ b_gc[nlijbs
i` nb_ `[]_( molac][f jli]_^ol_m b[p_ [n jl_m_h n \__h _gjfis_^ qbc]b ]ihmcmn



i` `l__ nl[hmj f[h n[ ncih i` `[nns ncmmo_ [h^ [^cji^_lg[f al[`nm( [m q_ff [m i` nb_
`[nns ncmmo_ i` Acf[nip `f[jm VK_óeipz( -53-7 Nb[h^[fip[( -53.7 Hoebch( -530%*
Dh ]ihh_]ncih qcnb nb_ [\ip_ cn mbiof^ \_ m[c^ nb[n ch [ hog\_l i` j[nc_hnm
qbi b[^ oh^_laih_ mo]b ij_l[ncihm( cll_aof[l [nlijbs ^_p_fij_^ [h^ nb_
nl[hmj f[hn_^ `[nns al[`nm oh^_lq_hn ]c][nlct[ncih qbc]b chn_l`_l_^ qcnb nb_
l_mnil[ncih i` msgg_nls i` nb_ `[]_ V?gcnlcs_p[ _n Fip[f_p[( -53-7 Bo\[c^ofch[
_n =[mbcfip[( -53.%*

O[echa chni []]iohn nb_m_ `[]nm [h^ nb_ ^ol[ncih i` nl_[ng_hn ch ]ihh_])
ncih qcnb nb_ mn[a_m i` jf[mns omcha [ Acf[nip `f[j( nb_ [onbilm jl_`_ll_^ ni om_
cgjf[hnm i` gihifcnbc] mcfc]ih lo\\_l chnli^o]_^ chni ]fchc][f jl[]nc]_ [n nb_
>_hnl[f N]c_hnc`c])M_m_[l]b Dhmncnon_ i` Nnig[nifias ch -521 \s Blot^eip[* Nc)

Aca* .* =[h^[a_ [jjfc_^ `il jimnij_l[ncp_ j_lci^* â Aca* /* Ncfc]ih cgjf[hnm om_^ `il
]i ll_]ncih i` `[]c[f ^_`ilg [ncih ch =[ll[ko_l)N cgihmçm ^cm_[m_

fc]ih cgjf[hnm [l_ \cifiac][ffs ch_ln( jimm_mm [ mn[\f_ _f[mnc]cns [h^ jfc[\cfcns*
Obcm g[e_m cn jimmc\f_ hin ihfs ni ]ill_]n ^_`ilg[ncihm i` nb_ `[]c[f me_f_nih(
\on [fmi ^_`_]nm ch nb_ mi`n ncmmo_m i` nb_ `[]_* Ob_ `clmn ij_l[ncihm qcnb _g)
jfisg_hn i` mcfc]ih lo\\_l ch nqi j[nc_hnm qcnb =[ll[ko_l)Ncgihmçm ^cm_[m_
q_l_ ][llc_^ ion ch -523 \s Blot^eip[ qbi cgjf[hn_^ ch^cpc^o[ffs jl_j[l_^
al[`nm ch nb_ l_acih i` nb_ biffiq_^ ]b__em nblioab ch]cmcihm [fiha nb_ h[mi)
f[\c[f aliip_m [h^ \s `ilg[ncih i` [ \_^ oh^_lh_[nb nb_ moj_l`c]c[f f[s_l i`
`[]c[f gom]f_m [`n_l m_p_l[h]_ i` nb_ tsaig[nc]om [h^ mo\j_lcimn_[f `cr[ncih
i` nb_ ojj_l _^a_ i` nb_ cgjf[hn*

Dh il^_l ni [pic^ [^^cncih[f m][lm ch nb_ `[]_( nb_ [onbilm l_]igg_h^_^
ni cgjf[hn nb_ al[`nm nblioab ch]cmcihm g[^_ chnl[il[ffs ch nb_ go]iom fchcha



i` nb_ ojj_l fcj $=lomip[( -53-%* < nin[f i` -4 j[nc_hnm $-2 qig_h [h^ nqi
g_h X [n [a_m i` -3 ni 0/ q_l_ nbom ij_l[n_^ ih* Ob_cl ^cmil^_l b[^ f[mn_^ \_n)
q__h nbl__ [h^ -2 s_[lm* @cabn i` nb_g mo``_l_^ `lig =[ll[ko_l)Ncgihmçm ^c)
m_[m_ [h^ n_h i` jlial_mmcp_ b_gc[nlijbs i` nb_ `[]_* Ob_ ^cmil^_l q[m m n[ )
ncih[ls ch [ff ][m_m( qbc]b cm [h i\fca[nils ]ih^cncih qb_h l_milncha ni
molac][f nl_[ng_hn*

Aca* 0* Rig[h A* $j lci l [h^ [`n_l ij_l[ncih%* ?c[ahimcm6 = cf[n_l[f fcji^smnlijbs $=[l)
l[ko_l)N cg ihmçm ^cm_[m_%

Ob_ molac][f g_nbi^ i` cgjf[hncha ch^cpc^o[ffs jl_j[l_^ mcfc]ih al[`nm ni
j[nc_hnm qcnb =[ll[ko_l)Ncgihmçm ^cm_[m_ cm ^_m]lc\_^ \_fiq*

Ob_ ]ihniol i` nb_ cgjf[hn [h^ nb_ jichnm i` `cr[ncih [l_ g[le_^ ih nb_
mech i` nb_ `[]_ qcnb \lcffc[hn al__h( nb_ il[f ][pcns cm j[chn_^ qcnb [ mifoncih
i` `ol[]cffch [h^ nb_ n__nb [l_ ]ip_l_^ qcnb a[ot_ j[^m mi[e_^ ch `ol[]cffch*
Dh fi][f [h[_mnb_mc[ mcfe mncn]b_m [l_ f[c^ ch ih_ ]ilh_l i` nb_ gionb [h^ nb_
gc^^f_ nbcl^ i` nb_ ojj_l fcj* Dh]cmcihm [l_ g[^_ ch nb_ go]iom fchcha [fiha
nb_ jlid_]n_^ ionfch_ i` nb_ ion_l `c\l_m i` nb_ ]cl]of[lcm ilcm `lig nb_ ]ilh_l
i` nb_ gionb niq[l^m nb_ ]ifog_ff[ i` nb_ him_* Ob_ qioh^ _^a_m [l_ gi\cf)
ct_^ [h^ nb_ mech cm m_j[l[n_^ `lig nb_ gom]f_ \s \fohn ^cmm_]ncih $\_][om_
nb_ f[s_l i` mo\]on[h_iom `[n cm ]igjf_n_fs gcmmcha% ip_l [h [l_[ ]ill_mjih^)
cha ni nb_ ^l[qh ionfch_m ih nb_ mech i` nb_ ]b__e ip_lf[jjcha nb_g \s ,*1 ]g*
=f__^cha cm nb_h ]ihnliff_^ \s j[]echa [h^ _f_]nli]i[aof[ncih* <n nb_ g[le_^
jichnm i` `cr[ncih ch nb_ mo\il\cni)tsaig[nc] l_acih nqi f[pm[h mncn]b_m [l_

1.



f[c^ qcnb [ \_hn h__^f_ [h^ f_^ ion nblioab nb_ g[le_^ jichnm ih nb_ mcfc]ih
cgjf[hn( nb_h nb_ f[ nn_ l cm chnli^o]_^ chni nb_ jl_j[l_^ ji]e_n* Ob_ qioh^m [l_
monol_^ ch nqi liqm i` ][naon mncn]b_m [h^ nb_ go]iom g_g\l[h_ qcnb [h ohch)
n_llojn_^ monol_ $Aca* -%* Ob_ ij_l[ncih cm ][llc_^ ion ch ih_ mn[a_ ih \inb
mc^_m* Dh il^_l ni jli]ol_ ^l[ch[a_ i` nb_ ij_l[ncih[f `c_f^( nb_ mech g[s \_
joh]nol_^ [\ion ,*1 ]g \_fiq nb_ fiq_l _^a_ i` nb_ cgjf[hn omcha [ h[lliq

Aca* 1* Rig[h Q* $jlcil [h^ [`n_ l ij_l[ ncih %* ?c[ahimcm6 C _g c[nlijbs i` `[]_ ih f_`n
mc^_* Aiol mcfc]ih cg jf[hnm q_l_ a l[`n_^ ni ]ill_] n ^_`ilg[ncih i` `[]_6 ch l_acih i`
\i^s [h^ [haf_ i` g[h^c\f_ $-%( ojj_l fcj $.%( ]b__e $/%( ch h[mif[\c[f aliip_ $0%*

m][fj_f il [ h__^f_* Oblioab nbcm joh]nol_ bif_ [ jifs_nb_f_h_ il mcfc]ih ][nb)
_n_l cm chnli^o]_^* Ob_ no\_ cm f_`n `il .0 biolm* Obcm ech^ i` ^l[ch[a_ q[m ][l)
lc_^ ion ch `cp_ j[nc_hnm* Dh nbl__ j[nc_hnm m_li)b[_gillb[ac] `foc^ []]ogof[n_^
oj ni / gf [h^ b[^ ni \_ l_gip_^ \s joh]nol_* Ob_ _rnl[]n_^ `foc^ q[m mo\)
d_]n_^ ni gc]lim]ijc][f _r[gch[ncih( s_n gc]li`fil[ q[m hin ^_n_]n_^* Dh il^_l
ni jl_p_hn \f__^cha( m_]ol_ l_mn [h^ `cr[ncih i` nb_ cgjf[hnm( nb_ [onbilm [jjfc_^
[ \[h^[a_ ^l_mmcha ^olcha nb_ jimnij_l[ncp_ j_lci^ $Aca* .%* Ob_ mb[j_m i`
cgjf[hnm [l_ mbiqh ch Aca* /7 nb_cl ojj_l _^a_( _[lg[le_^ `il `cffcha nb_ il\cni)
tsaig[nc] l_acih( cm mfcabnfs nbc]e_h_^ $,*1 ni ,*4 ]g%7 nb_ l_g[chcha _^a_
[giohnm ni ,*. ni ,*/ ]g nbc]eh_mm7 nb_ f[la_mn ^cg_hmcih cm 5r/*1 ]g7 nb_
q_cabn i` nb_ cgjf[hn cm -*1 ni 2*5 a* Ail cffomnl[ncih i` nb_ l_mofnm i` nb_ ij_l)
[ncih( jbinial[jbm i` [ j[nc_hn $qig[h% jlcil ni [h^ [`n_l ij_l[ncih [l_
mbiqh ch Aca* 0*

1/



Dh ij_l[ncihm `il jlial_mmcp_ b_gc[nlijbs i` nb_ `[]_( nb_ [onbilm omo[ffs
g[^_ nb_ [^ijn_^ ch]cmcihm [fiha nb_ _rcmncha mech aliip_m ch `lihn i` nb_ [o)
lc]f_( ch nb_ l_acih i` nb_ fiq_l _s_fc^( [fiha nb_ _^a_ i` nb_ _s_f[mb [h^ ih
nb_ go]iom fchcha i` nb_ il[f ][pcns \s nb_ g_nbi^ ^_m]lc\_^ [\ip_* <`n_lq[l^m
nb_s m_j[l[n_^ nb_ mech `lig nb_ [^d[]_hn gom]f_m \s \fohn ^cmm_]ncih* Dh
[nlijbs i` \ih_ ch nb_ ]l[hcog( nb_ g[rcff[( g[h^c\f_( [h^ nb_ j_lcimn_og* Rcnb
l_mj_]n ni nb_ fi][ncih [h^ _rn_hn i` [nlijbs ih_ ni `iol cgjf[hnm q_l_ ch nli)
^o]_^* Ob_ [onbilm ]ihmc^_l cn l[ncih[f ni om_ m_p_l[f cgjf[hnm l[ nb_ l nb[h [
mchaf_ f[la_ ih_ ch [ jf[mns i` nb_ `[]_( \_][om_ nbcm \_nn_l jl_m_lp_m nb_ `oh])
ncih i` `[]c[f [h^ g[mnc][nils gom]f_m [h^ [pic^m ^c``c]ofns ch ij_hcha nb_
gionb* Ail cffomnl[ncih i` nb_ l_mofnm []bc_p_^( nb_ jbinial[jb i` [ qig[h jlcil
ni [h^ [`n_l ij_l[ncih cm mbiqh ch Aca* 1*

Dh [ff j[nc_hnm ij_l[n_^ ih \s nb_ [onbilm `il =[ll[ko_l)Ncgihmçm ^cm_[m_
[h^ jlial_mmcp_ b_gc[nlijbs i` nb_ `[]_( nb_ jimnij_l[ncp_ j_lci^ q[m oh_p_hn)
`of( nb_ qioh^m b_[f_^ \s `clmn chn_hncih( nb_ cgjf[hnm niie q_ff( nb_ `oh]ncih
i` `[]c[f [h^ g[mnc][nils gom]f_m l_g[ch_^ oh^cmnol\_^( [h^ nb_ ]img_nc] _``_]n
q[m aii^*

>[n[gh_mnc] i\m_lp[ncihm ip_l [ j_lci^ i` `iol s_[lm i` nb_ _cabn j[nc_hnm
ij_l[n_^ ih `il =[ll[ko_l)Ncgihmçm ^cm_[m_ [h^ nb_ n_h j[nc_hnm n l_[ n_^ `il
jlial_mmcp_ b_gc[nlijbs i` nb_ `[]_ b[p_ mbiqh nb[n mcfc]ih cgjf[hnm acp_ [
mn[\f_ l_mofnm ch l_]ihmnlo]ncih i` [ l_aof[l `[]c[f l_fc_` jl_m_lpcha( [n nb_
m[g_ ncg_( nb_ `oh]ncih i` `[]c[f [h^ g[mnc][nils gom]f_m* <ff j[nc_hnm [l_
m[ncm`c_^ qcnb nb_ l_mofnm i` nb_ ij_l[ncih [h^ b[p_ hin ]igjf[ch_^ i` nb_ j l_ )
m_h]_ i` cgjf[hnm ch nb_cl ncmmo_m*

Ob_ l_mofnm mi `[l []bc_p_^ j_lgcn nb_ [onbilm ni l_]igg_h^ _gjfisg_hn
i` cgjf[hnm g[^_ i` gihifcnbc] mcfc]ih lo\\_l `il ]ill_]ncih i` ^_`_]nm ch nb_
`[]_ ch j[nc_hnm mo``_lcha `lig =[ll[ko_l)Ncgihmçm ^cm_[m_ [h^ jlial_mmcp_
b_gc[nlijbs i` nb_ `[]_ jlipc^_^ nb_ ]ih^cncih b[m l_[]b_^ nb_ mn[a_ i` m n[ )
\cfct[ncih* =* F*

N P HH< M T

Dgjf[hnm g[^_ i` gihifcnbc] mcfc]ih lo\\_l om_^ `il ]ill_]ncih i` ^_`_]nm
ch mi`n ncmmo_m i` nb_ `[]_ ch ij_l[ncihm ih -4 j[nc_hnm qcnb =[ll[ko_l)Ncgihmçm
^cm_[m_ $_cabn% [h^ jlial_mmcp_ b_gc[nlijbs i` nb_ `[]_ $n_h% a[p_ aii^ l_ )
mofnm* Ncfc]ih cgjf[hnm ^o_ ni nb_cl \cifiac][f ch_lnh_mm( _f[mnc]cns [h^ jfc[\cfcns
j_lgcn ni []bc_p_ aii^ ]img_nc] l_mofnm qcnbion ^cmnol\cha nb_ `oh]ncih i` `[]c[f
[h^ g[mnc][nils gom]f_m* Dh nl[il[f ch]cmcihm bc^^_h ch nb_ go]iom fchcha i`
nb_ il[f ][pcns [h^ ch]cmcihm bc^^_h ch nb_ _rcmncha me ch aliip_m g[e_ cn jim)
mc\f_ ni [pic^ ]ihmjc]oiom m][lm ch nb_ `[]_* < jimcncp_ _``_]n i` ]ih]igcn[hn
]ihm_lp[ncp_ nl_[ ng_hn qcnb [h[\ifc] bilgih_m( jbimjbl_h( pcn[gchm i` nb_
= alioj( [fi_( fc^[m_( _n]* ih nb_ a_h_l[f ]ih^cncih i` j[nc_hnm [h^ mig_ i` nb_
`oh]ncihm i` nb_ p_a_n[ncp_ h_lpiom msmn_g q[m i\m_lp_^* Ob_ ij_l[ncih cm ch)
^c][n_^ ch mn[\cfct[ncih i` \inb =[ll[ko_l)Ncgihmçm ^cm_[m_ [h^ jlial_mmcp_
b_gc[nlijbs i` nb_ `[]_*
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M y N P H y

LhW_j[c[dj Z[ bW cWbWZ_[ Z[ :WhhWgk[h'K_cedi [j Z[ L^uc_WjhefX_[
fhe]h[ii_l[ Z[ bW \WY[

G* <* = l o m i p [ ( D* F* O _ \ f i s _ p

Gç[jjfc][ncih ^_m cg jf[hnm _h ][on]bio] gihifcnbcko_ ^_ mcfc]ih_ `[cn_ [p_] f_ \on
^_ ]i llca _ l f_m ^{`[o nm ^_m j[ lnc_ m giff_m ^_ f[ `[]_ [p[cn ^_ \ihm l{mo fn[ nm ^[hm f_m
ij{l[ ncihm ^_ -4 g[f[^_m [p_] f[ g[f[^c_ ^_ =[ll[ko_l)Ncgihm $4% _n [p_] Ob{gc[)
nlijb c_ jlial_mmcp_ ^_ f[ `[]_ $-,%* Gço ncfcm[ ncih ^_m cg jf[h nm ^_ mcfc]ih_ l_h^[cn jim)
mc\f_ â al[]_ z f_o l { f[mnc] cn{ _n `f_rc\cfcnü â ^ni\n_hcl oh \ih l{ mo fn[ n ]img{ncko_ m[hm
[ fn{ l[ ncih ^_ f[ `ih]ncih ^_m gom]f_m g cg cko_m _n g [mnc][ n_o lm * G_m ch]cmcihm ch nl[)
i l[ f_m `[ cn_m ^[hm f[ goko_om_ ^_ Qüjcnb_fcog ^_ f[ \io]b_ _n ]_ff_m)]c koc mihn
][]b{_m ^[hm f_m lc^_m ^{dz _r cmn[h n ^_ f[ j_[o ih n j_lg cm ù {p cn_l f[ ]c][ nlcm[ncih
pcmc\f_ ^_ f[ `[]_* Jh [ ]ihmn[n{ ko_# ]ç{ n[ cn f_ nl[ cn_g _h n ]ihm_lp[nc` j [ l f_m bilgih_m
[h[\ifcko_m( jbimjbl_h ( p cn[g ch_m ^o alioj_ =( [fi_m( fc^[m_ _n]* koc [p[cn oh_ \ihh_
ch`fo_h]_ mo l -ç{ n[ n a _h_l[ f ^_m g [f[^_m _n mo l ko_fko_m ch^c]_m ^_ f[ `ih]ncih ^_m
h _ l` p{a{n[ nc`m* Jh l_]igg[h^_ ]_nn_ ij{l[ncih( mc f[ g [f[^c_ ^_ =[ll[ko_l)Ncgihm _mn
mn[\ cccm__ _n ^[hm -çb{g c[nlijbc_ jlial_mmcp_ ^_ f[ `[]_*

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

:[^WdZbkd] Z[h :WhhWgk[h'K_cediiY^[d ChWda^[_j kdZ Z[h fhe]h[ii_l[d
?[i_Y^ji^[c_Wjhef^_[

G* <* = l o m i q [( D* F* O _ \ -i d _ q

?c_ <jjfce[ncih pih Dg jf[h n[n_h [om Hihifcnbmcfceihaoggc tol Fill_enol pih ?_)
`_e n_h ^_l q_c]b_h B_mc]bnmn_cf_ \_c Jj_l[ncih [h -4 Fl[he_h g cn ^_l =[ll[ko_l)N c)
gihmm]b_h F l[heb_cn $4% oh^ g cn jlial_mmcp_l B _mc]bnmb_g c[nlijbc_ $-,% b[ nn_ aon_
@la_\hcmm_* ?c_ <hq_h^oha ^_l N cfceihcg jf[hn[n_ _lg iafc]bn_( ^[he cb l_h \cifiacm]b
ch_ln_h @ ca_hm]b[`n_h ( @ f[mnct cn[ n oh^ =c_am[ge_cn _ch aon_m eimg _ncm]b_m @la_\hcm
ibh_ Aohe ncihmmniloha ^_l gcg cm]b_h oh^ F[ogome_fh to _ll_ c]b_h * Dh nl[i l[ f_ Dhtc)
mcih_h ch ^_l N]bf_cgb[on ^_m Hoh^_jcnb_fm oh^ ^c_ ch ^_h \_mn_b_h^_h C[on`[fn_h
p_l^_]e n_h Dhtcmcih_h g[]bn_h _m giafc]b( mc]b n\[l_ I [l\_h cg B_mc]bn to p_lg_c^_h*
@m qol^_ `_m na_mn_ ffn _ch_ jimcncp_ @ chq cleoha ^_l eihm_lp[ncp_h =_b[h^foha gcn [h[)
\ifcm]b_h Cilgih_h( Kbimjbl_h( Q cn[g ch_h ^_l Blojj_ =( <fi_( Gc^[m_ o*[* [o` ^_h
< ffa_g_chtomn[h^ ^_l Fl[he_h oh^ [o` _chca_ K[l[g _n_l ^_l Aohencih ^_m p_a_n[ncp_h
I_lp_hmsmn_gm* ?c_ Jj_l[ncih q cl^ \_c ^_l N n[\cfcmc_loha ^_l =[ll[ko_l)Ncgihmm]b_h
F l[heb_cn miqc_ \_c ^_l j lial_mmcp_h B_mc]bnmb_g c[nlijbc_ _gj`ibf_h*

M @ N P H @ I

LhWjWc_[djeZ[ bW [d\[hc[ZWZ :WhhWgk[h ' K_cedi o Z[ bW ^[c_Wjhe\_W \WY_Wb

G* <* = l o m i p [ ( D* F* O _ \ f i s _ p

<jfc][]c}h ^_ cg jf[h n_m ^_ aig[ gihiflnc][ ^_ mcfceih j[l[ ]ill_a cl ^_`_]nim ^_
f[m j[ ln_ m \ f[h^[m ^_ f[ ][l[ _h f[m ij_l[]cih_m ^_ -4 _h`_lgim ]ih f[ _h`_lg_^[^
=[ll[ko_l)Ncgihm $4% s ]ih f[ b_g c[nli `c[ `[]c[f jlial_mcp[ $-,% nopi \o_him l_mof)
[^im* @f _gjf_i ^_ cg jf[hn_m ^_ mcfceih( a l[] c[m [ mo ch_l]c[ \cif}acf[( f[ _f[mnc]c^[^
s `f_rc\cfc^[^ bcti jimc\f_ oh \o_h l_mo fn[^i ]img{nc]i mch [fn_l[]c}h [faoh[ ^_ f[
`oh]c}h ^_ fi)m g~m]ofim gcgc ]im i g[mnc][nilcim* Dh]cmcih ch nl[i l[ f _h f[ go]im[ ^_f
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_jcn_fci i l[ f _ ch]cmcih_m _h]o\ c_ ln[m _h f[m [ lloa[m s[ _rcmn_hn_m ^_ f[ jf_f b c]c_l}h
jimc\f_ _p cn[l ]c][ nlc]_m pcmc\f_m _h f[ ][l[ * Ao_ ]igjli\[^i _`_]ni jimcncp_ ^_f nl[ n[ )
g c_hni ]ihm_lp[ncp_ ]ih bilg ih[m [h[\ifct[hn_m( `im|l_h ( p cn[g ch[m ^_f aloji =( zfi_m(
fc^[m_( _n]* j [l[ _f _mn[^i a_h_l[ f ^_ fim _h`_lgim s _h ]o[hni [ [faohim ch^c]_m ^_ f[
`oh ]c}h ^_ fim h_lpcim p_a_n[ncpim*

M @ A @ M @ I > @ N

-* :hkielW& D( 9(4 @rj_lc_h]_ q cnb B l[`n)
cha i` Ncfc]ih Dg jf[hnm \s nb_ Dh nl[i l[ f
Mion_* @rj* ]fch* N nig [n( K[j_lm i` >_h)
nl[ f N]c_hnc`c])M_m_[l]b Dhmncno n_ i` Nnig[)
nifias*( .620( -53-

.* ?hkpZaelW& Q( N(& :hkielW& D( 9(4 I_q
Kifsg_lm ch M_]ihmnlo]ncp_ Nola_ls i` A[)
]_* K[j_l l_[^ [ n N]c_hnc`c])K l[]nc][f >ih)
`_l_h]_ i` Him]iq N]c_hnc`c])M_m_[l]b Dh)
mncno n_ i ` >img_nifias( H chcmnls i` C_[fnb
i` MNANM b_f^ ^olcha H[l]b -4â-53.( jj*
/3â/4

/* ?kXW_Zkb_dW& Q( Q(& :Wi^_belW& J( 9(4
Jh =[ll[ko_l)N cg ihmçm ?cm_[m_* Nnig[nifi)
ac[( 1-( -642( -53.

0* <c_jh_o[lW& N( K(& CelWb[lW& 9( A(4 C_)
g c[nlijbs i` A[]_* K[j_lm i` >DPQ $>_h)
nl[ f Dhmncno n_ i` Kimnal[^o[n_ H_^c][f
N]biif%* -156-3-( -53-

1* DokXWi^[lia_& J( A(& =hcWd& D( N(4 Kli)
al_mmcp_ Gcji^smnlijbs ch [ =is <a_^ N_)
p_h)[h^)[)b[f` T_[lm $Ncgihm)Ciffzh^_lçm
? cm_[m_%* K_^ c[nlc[ 165-( -525

2* Eka^_d& E( N(4 >fchc][f [h^ Jj_l[ncp_
A[]ci)H[rcff[ls Nola_ls* G_hchal[^ -530

3* H[Éaelt& @(4 Kf[mnc] Jj_l[ncihm `il
>img_nc] ?_`_]nm $ch >t_]b%* Kl[ao_ .0-(
-53-

4* KWf[ba_dW& D( N(& AiWaelW& ?( D(4 Kli)
al_mmcp_ Gcji^smnlijbs $= [ ll[ k o _ l)N c)
g ihmçm ? cm_[m_%* Qij* Jebl[hs H[n_lch*
?_nm*( -2( .63/( -53-

5* L_a^edelW& Q( H(4 Csjinb[f[gi)Csji)
jbsm_[f ? cmil^_lm <]]igj[hscha Gcji^sm)
nlijbs il J\_mcns* H[ho[f i` @h^i]lchi)
fias* Him]iq( -53/( j* 4/

-,* K^WdZWbelW& D( :(4 >ihniol Kf[mns i`
A[nns Ocmmo_* A c`nb N]c_hnc`c])K l[]nc][f >ih)
`_l_h]_ i` Him]iq N]c_hnc`c])M_m_[l]b Dh)
m ncno n_ i` >img_nifias( H chcmnls i` C_[fnb
i` MNANM( b_f^ ^olcha H[l]b .5â/-( -53.(
j* 24

--* K^[\[h& <( ?(4 Ob_ Csjinb[f[g c] Nsh)
^lig_m* Him]iq -53.

G* <* =lomip[( Mo\f_pmeis_ >b[omm__( \fi]e .( `f[ n .( -.-023 Him]iq( PNNM



9 ; L 9 ; @ A J M J ? A 9 = H D 9 K L A ; 9 = | )0 " ,& + 3 1 0

M_acih[f Cimjcn[f( ímnc h[^ G[\_g $>t_]bimfip[ec[%( ?_jons C_[^ H* F[fch[( H*?*
? _j[lng _hn i` Ol[og[nifias( Phcn i` Kf[mnc] Nola_ls

;GN=J9?= G> 9J=9D <=>=;LK MKAF? DAE:=J? >D9HK

Kbsmc]c[hm [m q_ff [m hih)g_^c][f j_ijf_ \_fc_p_ jl_^igch[hnfs nb[n
[ jf[mnc] mola_ih mbiof^ \_ _h^iq_^ qcnb nb_ n[f_hn i` [ j[chn_l* <fnbioab
nbcm cm `l_ko_hnfs nb_ ][m_( q_ l[ nb_ l \_fc_p_ nb[n jc[hi)mj[nc[f cg[ach[ncih
cm l_kocl_^* Ob_ f[ nn_ l g[s \_( biq_p_l( [fmi g[nb_g[nc]i)a_ig_nlc][f( _p_h
nbioab cn cm jli\[\fs f_mm `l_ko_hn* Dn cm [fmi jli\[\f_ nb[n j_ijf_ ac`n_^ qcnb
nbcm nsj_ i` cg[ach[ncih( qcff ^_]c^_ ojih inb_l ^cm]cjfch_m nb[h g_^c]ch_(
qb_h ]biimcha nb_cl jli`_mmcih* @p_h c` nb_s ^i m_f_]n cn [`n_l [ff( nb_l_ cm
[ mg[ff jli\[\cfcns nb[ n nb_s \_]ig_ jf[mnc] mola_ihm* @p_h nb_h( nb_ _^o][ncih
nb_s [l_ [``il^_^ ch nbcm ^cm]cjfch_( g[s mojjl_mm nb_cl n[ f_hn ohchn_hncih[ffs
ch nb_ m_hm_ i` nb_ m]biif nl[^cncih( il nb_s g[s hin \_ acp_h [ ]b[h]_ ni
g[e_ `off om_ i` cn* Jhfs nbom cn cm jimmc\f_ ni _rjf[ch nb_ `[]n nb[n nb_
g[dilcns i` jf[mnc] mola_ihm( [fl_[^s [`n_l nb_ chnli^o]nils j[a_m( f[s [mc^_
nb_ \iie \s <f_r[h^_l Gcg\_la6 äKf[hhcha i` Kf[mnc] J_jl[ncihmã qcnb [\mifon_
f[]e i` oh^_lmn[h^cha* Ob_ jf[mnc] mola_ih cm [fgimn `lcabn_h_^ ni jf[h( ]iohn(
nl[hmm_]n( _f_p[n_( mbc`n [h^ monol_( fch_m( [haf_m [h^ _r[]n ^cg_hmcihm i`
^_`ch_^ [l_[m ih nb_ bog[h \i^s* C_ go]b l[ nb_l `[piolm j_l`ilg[h]_m ch
nb_ mb[j_ i` ]olp_m( [l]b_m [h^ lioh^_^ [l_[m( \_][om_ nbcm cm gil_ äjbsmci)
fiac][fã* Dm nbcm ijchcih ]ill_]n( biq_p_l; D ^i hin \_fc_p_ cn cm( nb_ l_[mih

d * MPN

?l[qcha - ?l[qcha .
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Aca* -* @* U*( g [h [a_^ 23(
[ `n_ l _r]cmcih i` [ mg [ff g [)
fcah[h n g_f[hig[ ih lcab n
]b__e [h^ q cnb ]blihc] csg)
jb[nc] f_o][_g c[ $qbc]b j l_ )
p_hn_^ ^cmm_]ncih ch h_]e %* â
Aca* .* Oqi ^[sm [`n_ l ij_l[ncih *
â Aca* /* Jh_ gihnb [`n_l

ij_l[ncih *

`il cn Dm l[ nb_l j[lnfs nl[^cncih [h^ j[lnfs ]omnig* <m [ g[nn_l i` `[]n D ^i
hin ehiq [hs jf[mnc] mola_ih qbi qiof^ hin om_ [h^ []ehiqf_^a_ UN jf[mns*
<h^ cn cm b_l_ nb[n fch_m [h^ [haf_m [l_ [jjfc_^( qcnbion [hs\i^s ^io\ncha nb_
_``_]ncp_h_mm i` UN jf[mns*

Dn ioabn ni \_ m[c^( biq_p_l( [`n_l nbcm chnli^o]ncih nb[n cn cm hin jimmc\f_
i` ]iolm_ ni mifp_ _p_lsnbcha afi\[ffs []]il^cha ni nb_ ^c[al[gm jlijim_^ \s
<* Gcg\_la* Dn cm l[ nb_l ]ill_]n [h^ h_]_mm[ls( ni m_f_]n [h^ om_ `lig nb_
al_[n hog\_l i` bcm c^_[m [ff nb[ n \lcham ni# om [h^ iol j[nc_hnm nii( \_nn_l
l_mofnm nb[h inb_l g_nbi^m*

< n b _ i l _ n c ] [ f ] i h m c ^ _ l [ n c i h 6

R_ i`n_h g__n ch iol jl[]nc]_ qcnb nb_ h_]_mmcns ni ]ip_l mech ^_`_]nm
qbc]b q_ gimnfs ]l_[n_^ iolm_fp_m( qb_h l_gipcha [ g[fcah[hn nogiol* Ob_
g_nbi^m g[s p[ls `lig mcgjf_ monol_ oh^_l n_hmcih i` ^c``_l_hn chn_hmcns(
monol_ [`n_l gi\cfct[ncih i` qioh^ _^a_m( p[lciom mbc`nm [h^ ch]cmcihm( qcnb
_r]cmcihm il qcnbion( oj ni al[`nm* <`n_l nb_ ij_l[ncih nb_l_ l_g[ch m][lm i`
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Aca* 0* E* =*( g[h [a_^ 30( q cnb g [fcah[hn g_)
f[hig[ h_[l nb_ [h n_ lci l [rcff[ls `if^ q cnbion
m_]ih^[lc_m ch [lg jcn* â Aca* 1* >ih^cncih [`n_ l
]ih]fomcih i` ij_l[ncih6 q c^_ _r]cmcih [h^
_r_h n_ l[ncih i` [lg jcn* â Aca* 2* Acp_ q__em

[ `n_ l ij_l[ncih*

p[lciom _rn_hn( jcag_hn[ncih( ^_jcag_hn[ncih( ^_`ilg[ncihm* Rb_h fiiecha `il
[ g_nbi^ i` ]ip_lcha( D q[m cgjl_mm_^ \s nb_ g_nbi^ \[m_^ ih nb_ jlch]cjf_
i` `f[j lin[ncih( jlijim_^ \s <* Gcg\_la* C_ b[^ ][f]of[n_^ nb_ g_nbi^ ch
^_n[cf [h^ b[^ j_l`ilg_^ cn ih j[j_l gi^_fm [h^ [fmi ch jl[]nc]_* R_ b[p_
\__h [jjfscha nbcm g_nbi^ ch jl[]nc]_ mch]_ -53, qcnb aii^ l_mofnm*

Ob_ \[mc] jlch]cjf_m cm( ni ]ip_l nb_ ^_`_]n i` lbig\ mb[j_ i` [haf_m 2,(
-.,( 2,( -.,Ä* Ob_ ^_`_]n cm ]ip_l_^ \s ch]cmcih( _f_p[ncih [h^ monol_ i` [ lbig\
`f[j chni nb_ ^_`_]n( qb_l_\s nb_ ^_`_]n `lig nb_ f[nn_l cm nb_h monol_^* Dn cm
p_ls mcgjf_ ni jf[h nb_ lbig\ `f[j6 ih_ mc^_ cm nb_ mc^_ i` nb_ _r]cm_^ lbig\(
nb_ m_]ih^ mc^_ lohm ch ]ihncho[ncih i` nb_ mbiln_l ^c[aih[f i` nb_ lbig\(
nb_ nbcl^ mc^_ cm j[l[ff_f qcnb ih_ mc^_ i` nb_ lbig\ ^_`_]n [h^ ih nb_ `iolnb
mc^_ nb_ lbig\ cm `_^ [h^ lin[n_^* Ob_ f_hanb i` [ff mc^_m i` nb_ _r]cmcih [h^
`f[j cm nb_ m[g_* Ob_h nb_ _hncl_ lbig\( _h]fim_^ \s ih_ mc^_ i` nb_ ^_`_]n
[h^ \s nqi mc^_m `ilg_^ \s nb_ _r]cmcih( cm _f_p[n_^ lin[n_^ chni nb_ ^_`_]n
[h^ monol_^* Ob_ ^_`_]n [` n_ l nb_ lin[n_^ lbig\( cm ^cl_]nfs monol_^* Ob_
^l[q cha ^_gihmnl[n_m [ff nbcm go]b \_nn_l* $?l[qcha -*%
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D` mig_\i^s [`n_l mno^c_m i` Gcg\_laçm ^l[qcham [h^ jc]nol_m i` j[j_l
gi^_fm [lao_m nb[n mech cm hin j[j_l( b_ cm lcabn \on nbcm cm hi jlii` [a[chmn
[jjfc][ncih i` nb_ g_nbi^* Cog[h mech cm hin j[j_l i` ]iolm_( \on cn cm jfc[\f_
g[n_lc[f qcnb \fii^ mojjfs* Ob_ `ilg_l jlij_lns â nb_ jfc[\cfcns â ch]l_[m_m

?l[qcha /

'1

?l[qcha 0

ni [ ]_ln[ch _rn_hn iol jimmc\cfcnc_m [m ]igj[l_^ qcnb nb_ gi^_f il ][f]of[ncih*
Ob_ f[nn_l jlij_lns â nb_ \fii^ mojjfs â fcgcnm om mig_qb[n il `il]_m om [n
f_[mn ni \_ ][l_`of* Dn cm chn_l_mncha nb[n nb_m_ jlij_lnc_m ch nb_cl ^_al__
i`n_h ai [a[chmn _[]b inb_l* Ob_ mech ih nb_ b[cls j[ln i` nb_ b_[^ `il _r[gjf_(
cm hin p_ls jfc[\f_ â nb_ mbc`n cm ihfs [m _r[]nfs jimmc\f_ [m cn q[m g_[mol_^(
\on nb_ \fii^ mojjfs cm j_l`_]n [h^ h__^ hin \_ ]ihmc^_l_^ [n [ff* Jh nb_



Aca* 3* A* H*( g[h [a_^ 02( q cnb chp[mcp_
\[mcfig[ ih f_`n ]b__e* â Aca* 4* Oqi
^[sm [ `n_ l ij_l[ncih * â Aca* 5* Obl__

s_[lm [`n_ l ij_l[ncih *

^ilmog i` nb_ b[h^( nb_ mech cm i` g[rcgog jfc[\cfcns( \on nb_ jl_^igch[hnfs
fihacno^ch[f ilc_hn[ncih i` nb_ \fii^ mojjfs fcgcnm iol jimmc\cfcnc_m ^o_ ni nb_
^[ha_l i` h_]limcm i` nb_ `f[j jichnm*

K l [ ] n c ] [ f [ j j f c ] [ n c i h

-* Ob_ ^l[qcha ^_gihmnl[ n_m `iol jimmc\cfcnc_m biq ni ]ip_l nb_ lbig\
^_`_]n \s nb_ ^_m]lc\_^ g_nbi^* $?l[qcha .*%

Obcm [``il^m om nb_ jimmc\cfcns ni [jjfs nb_ g_nbi^ qbc]b cm nb_ gimn
_rj_^c_hn ch l_mj_]n i` fi][f jfc[\cfcns i` nb_ g[n_lc[f( \fii^ mojjfs [h^ b[cl
]ip_l* $Acam* -( .( /* Acam* 0( 1( 2*%

.*[X Ob_ ^_`_]n i` [jjlircg[n_ lbig\ic^ `ilg i` mc^_m - 6 . cm []no[ffs
`ilg_^ \s jf[]cha nqi jl_pciomfs g_hncih_^ lbig\m h_rn ni _[]b inb_l* Alig
nbcm [fmi l_mofnm nb_ jimmc\cfcns i` ]ip_l* $?l[qcha 0*%

2-



Ob_ ^l[qcham ^_gihmnl[n_ nb[n nb _ jimmc\f_ ch]cmcihm [h^ lin[ncihm [h^
nb_cl ]ig\ch[ncihm ch]l_[m_* Jhfs mig_ ]ig\ch[ncihm [l_ [jjfc][\f_ ch jl[]nc]_*
$Acam* 3( 4( 5*%

\% ?_`_]n ch nb_ mb[j_ i` nqi lbig\m jf[]_^ h_rn ni _[]b inb_l ch gcllil
j[nn_lh* $?l[qcha 1*%

?l[qcha 1

?l[qcha 2

R_ b[p_ hin m__h mi `[l ]ip_l i` ^_`_]nm i` nbcm mb[j_( \on []]il^cha ni
iol _rj_lc_h]_m nbcm cm jimmc\f_ ni j_l`ilg msgg_nlc][ffs [ m q_ff [m [msg)
g_nlc][ffs* $Acam* -,( -( -.* Acam* -/( -0( -1*%

/* =s jf[]cha nb l__ lbig\m h_rn ni _[]b inb_l( [ b_r[aih cm `ilg_^ qbc]b
^c``_lm ihfs fcnnf_ \s cnm mb[j_ [h^ nb_ [l_[ cm ihfs h_afcac\fs mg[ff_l nb[h nb_
]cl]f_ ^l[qh qcnb nb_ m[g_ l[^com* <m _p_ls mola_ih ehiqm( cn cm [ p_ls
^c``c]ofn jli\f_g ni ]ip_l [ ]cl]of[l ^_`_]n* Eomn b_l_ cn cm nb[ n []]il^cha ni
iol _rj_lc_h]_m ]ip_l \s g_[hm i` Gcg\_laçm `f[j b[m jlip_^ gimn m[ncm`[]nils*
Ob_ mcno[ncih cm [a[ch go]b \_nn_l ^_gihmnl[ n_^ \s [ ^l[qcha* $?l[qcha 2*%

2.



Aca* -,* H* E*( qig[h [a_^ 3/( q cnb nb l__
`i]c i` l_]o ll_h n ]s fch^ li]_ffo f[l \[)
mcfig[ ch nioab [h^ [^b_l_h n m][ l i`
\[^ ko[fcns nb l__ s_[lm [`n_ l jlcg [ls
ij_l[ncih* â Aca* --* Oqi ^[sm [`n_ l
ij_l[ncih * âAca* -.* Obl__ s_[lm [`n_ l

ij_l[ncih*

Dn cm nb_il_nc][ffs jimmc\f_ ni `ilg( _f_p[n_ [h^ lin[n_ `f[jm ch ^c``_l_hn
^cl_]ncihm( \on q_ b[p_ `ioh^ cn \_mn ch jl[]nc]_( ni ilc_hn[n_ [ff nbl__ `f[jm
ch ih_^cl_]ncih( nilin[n_ nb_g \smonol_ [h^ ni ]fim_ nb_ ^_`_]n mcgcf[lfs [m
nb_^c[jbl[ag cm ]fim_^ ch [ ][g_l[*$?l[qcha 3*%

Obcm g_nbi^ b[m jlip_^ ni \_ _r]_ff_hn ch _r]cmcih i` ]cl]of[l [``_]ncihm
ih mi`n chn_aog_hnm i` nb_ ][fp[* Dh [^^cncih( ch nb_ b[cls j[ln( nb_ ]img_nc]
l_mofnm nii [l_ [\mifon_fs j_l`_]n* $Acam* -2( -3( -4* Acam* -4( .,( .-*%

2/



Aca* -/* Q* Q*( g[h [a_^ 30( q cnb
l_]o ll_h n mifc^ \[mcfig[ ch [^ )
b_ l_h n m][ l [ `n_ l nqi jl_]_^cha
ij_l[ncihm* â Aca* -0* >ih^cncih
[`n_ l ]ih]fomcih i` ij_l[ncih * â
Aca* -1* >ih^cncih nqi q__em $ %

[ `n_ l ij_l[ncih *

K l [ ] n c ] [ f l _ g [ l e m ` l i g i o l i q h _ r j _ l c _ h ] _ m 6

-* <`n_l monol_ ch nb_ ]ilh_lm( monol_ i` nb_ qioh^ _^a_m cm mcgjf_(
\_][om_ nb_ mc^_m [l_ [fq[sm i` _ko[f f_hanb* Obcm cm nb_ g[ch l_[mih qbs q_
_r]cm_ [ b_r[aih chmn_[^ i` [ ]cl]f_( [fnbioab nbcm nii cm jimmc\f_*

.* Dh ]cl]of[l ^_`_]n [h^ lin[ncih i` nb_ nbl__ `f[jm( q_ ^i hin monol_
nb_cl p_lnc]_m* =s monol_ i` nb_ ]ilh_lm [h^ mc^_m nb_s \_]ig_ [jjlircg[n_^
\s nb_gm_fp_m*

/* Dh nb_ l_acih i` nb_ q_ff mojjfc_^ mi`n chn_aog_hnm i` nb_ ][fp[ q_ ihfs
fca[n_ nb_ f[la_mn p_mm_fm( nb_ l_mn i` \f__^cha cm mnijj_^ \s monol_ ch ih_
f[s_l*

0* R_ ^i hin j[s [hs [nn_hncih [h^ ^i hin ]ill_]n ^ia _[lm* Ob_s ^cm)
[jj_[l qcnbch .0â04 biolm*

1* Dh ^_`_]nm ch ch`_]n_^ ncmmo_ $of]_l[ n_^ nogilm% q_ [fq[sm chnli^o]_
afip_ ^l[chm ]ih^o]n_^ nblioab nb_ _]]_hnlc] _h^m i` monol_m `il ih_ il nqi
^[sm( chni hih)ch`_]n_^ ncmmo_ `il [ j_lci^ ^_j_h^cha ih nb_ _rn_hn i` _f_p[ncih
[h^ ojih nb_ q[s \f__^cha b[^ \__h ]ihnliff_^*

2 0
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Aca* -2* H* >*( qig[h [a_^ 20( q cnb l_ )
]o ll_h n mifc^ \[mcfig[ ih f_ `n mc^_ i` `i l_ )
b_[^ [h^ mg [ff_l `i]c i` moj_l`c] c[ f \ [ )
mcfig[ ch h_cab\ilbii^* â Aca* -3*
>ih^cncih ^olcha ij_l[ ncih [`n_ l _r]cmcih
i` nog iolm [h^ ch]cmcihm g[^_ `il `ilg [ncih
i` me ch `f[jm* â Aca* -4* Obl__ s_[lm [`n_ l

ij_l[ncih*

2* R_ l_gip_ nb_ ^l_mmcha [`n_l . ni / ^[sm [h^ ^i hin ]ip_l nb_ qioh^
[hs gil_( nb_ mncn]b_m [l_ l_gip_^ [`n_l - ni . q__em*

3* R_ [jjfs nbcm g_nbi^ ih nb_ ][fp[ m[`_fs ih mcn_m qb_l_ nb_ meoff b[m
\__h [fmi mnlcjj_^ i` nb_ j_lcimn_og*

4* Dn b[m h_p_l ][om_^ om [hs ]igjfc][ncih c` nb_ ij_l[ncih q[m j_l`ilg_^
ch ion)j[nc_hnm il c` g[dil j_l`ilg[h]_m q_l_ ][llc_^ ion [n _[lfs ^cm]b[la_
`lig bimjcn[f*

5* Iih_ i` iol j[nc_hnm q[m ^cmm[ncm`c_^ qcnb nb_ ]img_nc] _``_]n il [n
f_[mn h_p_l nif^ om* Ob_ l_[mih q[m j_lb[jm nb[ n nb_ `l_mb `l__)mech al[`nm
qbc]b nb_s gcabn b[p_ jimmc\fs m__h ch nb_ ion)j[nc_hnm q[l^ il [n nb_ bimjcn[f
^_j[lng_hn( fiie go]b qilm_*

-,* Ail ]ip_l[a_ qcnb ih_ `f[j q_ om_ nb_ n_lg ämcgjf_ã Gcg\_la( `il nqi
`f[jm cn cm nb_ ä^io\f_ã Gcg\_la( `il nbl__ `f[jm cn cm nb_ änlcjf_ã Gcg\_la* Obcm
n_lgchifias [fmi l_`_ll_^ ni ch nb_ l_`_l_h]_m $-% b[m jlip_^ m[ncm`[]nils ^o_
ni cnm \l_pcns [h^ mcgjfc]cns*
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Aca* -5* A* U*( g[h [a_^ 24( q cnb
gcr_^ nsj_ i` ]s fch^ li]_ffo f[l
[h^ mifc^ \[mcfig[* â Aca* .,*
>ih^cncih [ `n_ l ]ih]fomcih i`
ij_l[ncih * â Aca* .-* Obl__ gihnbm

[ `n_ l ij_l[ncih *

> i g j f c ] [ n c i h m

-* R_ h_p_l g_n qcnb \f__^cha qbc]b qiof^ l_kocl_ [ h_q ij_l[ncih*

.* R_ m[q ch`_]ncih ch `ilg i` l_^^_hcha [`n_l _r]cmcih i` ch`_]n_^ nogiolm
]bc_`fs ih mcn_m qb_l_ nb_ mech b[m gofncjf_ m_\[]_iom af[h^m* Dh nb_ g[dilcns
i` ][m_m nb_ l_^^_hcha l_]_^_^* Oqc]_ [h [\m]_mm `ilg_^( ih_ b_[f_^ [m c`
hi jonl_`[]ncih b[^ n[e_h jf[]_ [`n_l ^l[ch[a_ [h^ l_)chnli^o]ncih i` ^l[chm(
ch nb_ m_]ih^ ih_ $[ b_r[aih% nb_ ]_hnl_ b_[f_^ hilg[ffs( ch nb_ ]ilh_lm i`
[ff nbl__ [haof[l monol_m mg[ff ^_bcm]_h]_m `ilg_^ [h^ b_[f_^ mjihn[h_iomfs
\s _jcnb_fct[ncih*

/* I_]limcm i` p_lnc]_m [h^ _^a_m6 l[ nb_l _r]_jncih[ffs q_ m[q _p_h [n f[la_
n_hmcih i` nb_ monol_( mg[ff h_]lim_m i` nb_ ncjm i` p_lnc]_m( qbc]b b_[f_^ \s
mjihn[h_iom _jcnb_fct[ncih oh^_l [ mg[ff m][\ qcnbion ^l_mmcha* Jh nb_ b_[^
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nbcm q[m l_[ffs l[l_ [h^ nb_ ]img_nc] l_mofnm q_l_ [fq[sm _r]_ff_hn* Jh]_ $ih
nb_ ^ilmog i` nb_ b[h^X nb_ _hncl_ `f[jm q_l_ fcpc^ `il m_p_l[f ^[sm( \on
nb_ ]ih^cncih hilg[fct_^* R_ h_p_l _h]iohn_l_^ h_]limcm il ^_bcm]_h]_ l_)
koclcha [ al[`n*

0* M_]oll_h]_m6 q_ b[p_ hin i\m_lp_^ fi][f l_]oll_h]_ [m s_n( hi ]ih)
]fomcihm g[s \_ ^l[qh `lig cn( biq_p_l( \_][om_ nb_ hog\_l i` j[nc_hnm b[m
\__h mg[ff [h^ ihfs [ mbiln ncg_ b[m _f[jm_^ mch]_ ij_l[ncih i` mig_ i` nb_g*

?l[qcha 3

> J I > G P N D J I

R_ ij_l[n_^ [fnia_nb_l ih /, j[nc_hnm( .0 i` nb_m_ `il ^c``_l_hn nsj_m
i` \[m[fig[( / `il mjchi]_ffof[l ][l]chig[( . `il g[fcah[hn g_f[hig[ [h^ ih_
`il \fo_ h[_pom* R_ b[p_ `cp_ s_[lm i` _rj_lc_h]_ qcnb nbcm g_nbi^ [h^
]ihmc^_l cn ni \_ [ ]ihnlc\oncih ]bc_`fs ^o_ ni nb_ \l_pcns i` nl_[ng_hn( nb_
h_afcac\f_ j_l]_hn[a_ i` ]igjfc][ncihm [h^ nb_ aii^ ]img_nc] _``_]n*

C* N*

N P H H < M T

<`n_l ]ihmc^_lcha nb_ jimmc\cfcnc_m i` ]ip_lcha mig_ fi][f ^_`_]nm \s
[ a_ig_nlc][f g_nbi^( nb_ _mm_h]_ i` nb_ `f[j [m l_]igg_h^_^ \s <* Gcg\_la
`il lbig\ic^ ^_`_]nm cm _rjf[ch_^* Ob_ p[lciom jimmc\cfcnc_m i` ]ip_l[a_ omcha
ih_( nqi [h^ nbl__ `f[jm i` nbcm nsj_ [l_ l_`_ll_^ ni ih b[h^ i` nb_il_nc][f
^l[qcham [h^ ][m_ jbinial[jbm* Ob_ [onbil [fmi l_jilnm ih bcm iqh _rj_lc_h]_(
g[e_m jl[]nc][f l_g[lem [h^ l_`_lm ni jimmc\f_ ]igjfc][ncihm* Ach[ffs b_ acp_m
bcm l_]igg_h^[ncihm `il mocn[\f_ ][m_m*
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J s K M E s

;ekl[hjkh[ Z[i Zu\Wkji Z[ ikh\WY[ ikh bW XWi[ Zk fh_dY_f[ Z[ bWcX[Wk
Z[ D_cX[h]

E* M o m

<jlüm [picl ]ihmc^_l{ f[ jimmc\cfcn{ ^_ nl[ cf_ l ]_ln[ ch m ^{`[o nm j[l f_ gi^_ a{i)
g {nlcko_ ih [ _rjfcko{ f_ j lch]cj_ ^_ f[g \_[o jlijim{ j[l <* Gcg\_la koc _mn ^_mnch_
z f[ ]iop_lno l_ ^o ^{`[o n _h `ilg_ lbig\cko_* Kocm( ih j l{m_h n_ â mol f_m ^_mmchm j[l
f[ pic_ nb{i l{ ncko_ _n j l[ ncko_g _h n j [ l f[ jbini^i]og _hn[ncih â f_m jimmc\cfcn{m ^_
]ioplcl f_m ^{`[o nm ùoh ( ^_or io nlicm f[g\_[or ^_ ]_ nsj_* @hmocn_( ih ]cn_ ^_m hin_m
j l[ ncko_m jlip_h[h n ^_ jlijl_ _rj{lc_h]_ _n f_m ]igjfc][ncihm jimmc\f_m ^_ ]_nn_
g {nbi^_ [p_] f[ l_]igg [h^[ncih ^_ ]_ff_)]c ^[hm f_m ][m `[pil[\f_m*

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

<[Yakd] led >bWY^[dZ[\[aj[d dWY^ Z[c Hh_dp_f Z[i D_cX[h]iY^[d ^Wff[di
E* M o m

I[]b _ch_l =_nl[]b noha ^_l giafc]b_h a_ig _nlcm]b_h Gimoha _ch ca_l i lnfc]b_l
?_`_en_ q cl^ ^[m Klchtcj ^_m pih <* Gcg\_la pila_m]b f[a_h_h G[jj_hm tol ?_]eoha
^_m lbig \cm]b_h ?_`_enm _ li ln_ ln* A _lh_l t_ca n g[h nb_i l_ ncm]b [h U_c]bhoha_h oh^
j l[e ncm]b [h ^_l Kbini^ieog _hn[ncih ^c_ Hiafc]be_cn_h ^_l ?_]eoha gcn _ch_g ( tq_ c
oh^ ^l_c G[jj_h ^c_m_m Osjm* <\m]bfc_mm_h^ q _l^_h [om _ca_h_h @ l`[b loha_h jl[e)
ncm]b_ =_g_leoha_h pila_f_a n oh^ Figjfce[ncih ^_l H_nbi^_ miqc_ [o]b A[ff_ \_)
m]blc_\_h ( ch q_f]b_h ^f_ H_nbi^_ to _gj`_bf_h cmn*

M @ N P H @ I

;eX[hjkhW Z[ Z[\[Yjei Z[ ikf[h\_Y_[ XWiWZe [d [b fh_dY_f_e Z[b bwXkbe
Z[ D_cX[h]

E* M o m

?_mjo{m ^_ b[\_l ]ihmc^_l[^i f[m jimc\ cfc^[^_m ^_ nl[ n[ l [faohim ^_`_]nim fi][f_m
^_ g [h_l[ a_ig {nlc][ `o_ _rjfc][^i _ f jlch]cj ci jlijo_mni jil <* Gcg\_la j[l[ ]o\lcl
oh ^_`_]ni _h `ilg [ lig\[f* ?_mjo{m `o_lih j l_m_h n[^[m f[m jimc\cfc^[^_m ^_ ]o\lclfim
]ih ohi( ^im s nl_ m f}\ofim ^_ _mn_ ncji n_i l{ nc][g _h n_ _h ^cm_°im s j lz]nc][g _h n_ _h
f[ `ini^i]og_hn[]c}h* ?_m~o{m `o_lih j l_m_h n[^[m i\m_lp[]cih_m ^_ _rj_lc_h]c[ jlijc[
s ]igjfc][]cih_m jimc\f_m ^_f g{ni^i ]ih l_]ig _h^[]c}h ^_f gcmgi _h ][mim ]ihp_)
hc_hn_m*

M @ A @ M @ I > @ N

-* B[hl_i& O_bb_Wci [j Wb(4 Ao lnb _ l <jjfc) /* D_cX[h]& 9( 9(4 ?_mcah i` Gi][f Af[jm(
][ncih i` nb_ Gcg\_la [h^ ?o`iolg _hn_f ch Hi^_lh Ol_h^m ch K f[mnc] Nola_ls* @^*
Af[jm* Kf[mn( l_]ihmnl* Nola*( 10( / 6 //1( O* Bc\mih( Gih^ih( =onn_lq ilnbm* -522(
-530* j* /4*

.* D_cX[h]& 9( 9(4 Kf[hhcha i` Gi][f
K f[mnc] Jj_l[ncihm $ch Mommc[h%* G_hchal[^(
H_^act -52/*

0* D_ij[h& ?( <(& ?_Xied& L(4 >fimol_ i`
Mbig\ic^ ?_`_]nm( ch nb_ Af[jm i` Gcg)
\_la [h^ ?o`iolg_hn_f* =lcn* E* jf[mn*
Nola*( .1 6 /,,( -53.*

?l* E* Mom( Gih^öhmez 1( 0,, ,, Jmn| h+G*( >t_]bimfip[ec[
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>b[lf_m Phcp_lmcns( Kl[ao_ $>t_]bimfip[ec[%
? _j[lng _hn i` Kf[mnc] Nola_ls
H_^c][f A[]ofns i ` Csac_h_

C_[^ jli`* C* K_óeipz( H*?* ?lN]*

KL9F<9J< FGF';GFL9;L :MJF
"NWiYkbWh ;^Wd][i#

E * ñH <C@ G

Dh -53. Kliot[( Him_lipz _ n E[h_ú_e ^_m]lc\_^ [ h_q gi^_f i` mn[h^[l^
hih)]ihn[]n \olh ch l[ n [h^ nb_ g_nbi^ i` g_[molcha mo\]on[h_iom n_gj_l[nol_*
Dh [ `olnb_l j[j_l $Him_lipz _n Kliot[( -53/% nb_ [onbilm ][llc_^ ion [ ^_n[cf)
_^ mno^s i` nb_ ^sh[gc]m i` mo\]on[h_iom n_gj_l[nol_m ^olcha nb_lg[f chdols*
Ob_ jl_m_hn j[j_l ^_[fm qcnb nb_ p[m]of[l ]b[ha_m ch nbcm hih)]ihn[]n \olh*
Ob_ g[ch i\d_]n i` nb_ mno^s q[m ni ]igj[l_ nb_ p[m]of[l jli]_mm_m n[echa
jf[]_ ch nb_ \olh_^ mech qcnb nbim_ `ioh^ qb_h mno^scha nb_ l_p[m]of[lct[ncih
i` [ mech qioh^ ch l[ n $Ng[b_f _ n >b[lpzn( -5247 ñg[b_f _n [b( -53/%*

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

< nin[f i` 4- g[f_ l[ nm $Rcmn[l( H_hti% i` .,, ni .1, a* ch q_cabn q[m
om_^ `il nb_ _rj_lcg_hnm* Ob_ _rj_lcg_hn[f ]ih^cncihm [h^ ch`fc]ncha i` \olhm
\s jf[mg[nlih q[m nb_ m[g_ [m ch jl_pciom mno^c_m VKliot[ _n [b( -53.%* Jh
_rjimol_ f[mncha - m_]*( nb_ mech i` nb_ [hcg[fçm \[]e q[m \olh_^ ip_l [h [l_[
i` ., ]g.* @r[gch[ncih i` nb_ \olh [h^ cnm pc]chcns q[m ][llc_^ ion [n chn_lp[fm
i` - ni 1, ^[sm [`n_l _rjimol_* Dh nb_ [hcg[fm ni \_ chp_mnca[n_^( nb_ p[m]of[l
msmn_g q[m `cff_^ qcnb [ gcrnol_ i` a_f[nch_ [h^ Dh^c[h che \s nb_ n_]bhcko_
^_m]lc\_^ ch jl_pciom j[j_lm $ ñg[b_f _n [b( -53/%* Ob_ \olh_^ [l_[( ch]fo^cha
nb_ oh^[g[a_^ mech mollioh^cha cn( q[m _r]cm_^ ^iqh ni nb_ ^ilm[f `[m]c[( `cr_^
ch >[lhis `foc^ [h^ ]f[lc`c_^ ch afs]_lch* Ob_ nin[f mj_]cg_hm q_l_ _r[gch_^
oh^_l nb_ mn_l_igc]lim]ij_* <`n_l [jjl[cm[f i` nb_ ]b[ha_m ch p_mm_fm( j[lnm
q_l_ _r]cm_^ `lig nb_m_ mj_]cg_hm [h^ `lit_h [h^ bcmnifiac][f m_]ncihm q_l_
]on* Ob_ `lit_h m_]ncihm( /, ni 5, I nbc]e( q_l_ mn[ch_^ qcnb b[_g[nirsfch)_imch
$C@%* Ob_ bcmnifiac][f m_]ncihm( 4 Y nbc]e( q_l_ mn[ch_^ qcnb C@ [h^ b[_g[ni)
rsfch)_imch)m[``lih $C@N%*

M @ N P G O N

Dh nb_ nin[f mj_]cg_hm _r]cm_^ ih nb_ `clmn ^[s [`n_l _rjimol_( nb_ p_mm_fm
ch nb_ oh^[g[a_^ mech mollioh^cha nb_ \olh [l_ `cff_^ qcnb nb_ chd_]n_^ g[mm
[h^ mbiq [ j[nn_lh nsjc][f i` nb_ [ll[ha_g_hn i` p_mm_fm ch nb_ mech i` l[n
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$Aca* f [ % * < `_q gcffcg_n_lm `lig nb_ g[lach i` \olh_^ mech `cffcha i` nb_
p_mm_fm mo^^_hfs ]_[m_m* Ob_ `iffiqcha tih_( 1 ni -, gg qc^_( mbiqm p_mm_fm
i` [ \lcabn l_^ ]ifiol $Aca* f\ % * Dh nb_ nbc]e_mn p[m]of[l nlohem( [ln_lc_m \s
nb_cl ]iolm_( [h [^gcrnol_ i` nb_ chd_]n_^ g[mm ][h i]][mcih[ffs \_ m__h* < mc)
g cf[l tih_( _p_h c` go]b h[lliq_l( cm [fmi `ioh^ ch nb_ ^_jnb i` nb_ \olh_^
mech* Oiq[l^m nb_ ]_hnl_ i` nb_ \olh ihfs i]][mcih[f nbc]e p_mm_fm il hi p_m)
m_fm [n [ff ][h \_ `ioh^ $Aca* -]%* Dh nb_ bcmnifiac][f mfc^_m i` oh^[g[a_^ mech
$tih_ f[ % ( jl_j[l_^ [n nb_ m[g_ ncg_ chn_lp[fm( nb_ p_mm_fm [l_ `cff_^ qcnb Dh)
^c[h che ch [ff f[s_lm* Dh nb_ ((l_^ä tih_ $ f\ % ( nb_ chd_]n_^ g[mm cm `clmn gcmmcha
ch moj_l`c]c[f p_mm_fm( nb_h [fmi ch ^__j p_mm_fm [h^ ch nb_ fogch[ mfo^a_^
\fii^ ][h \_ m__h* Jh nb_ \il^_l \_nq__h nb_ ^_lgcm [h^ nb_ mech gom]f_ [h^
oh^_l cn( nb_l_ cm [ ^c``_l_h]_ \_nq__h [ln_lc_m [h^ p_chm $Aca* .%* Ob_ [ln_lc_m
[l_ ]ihnl[]n_^ [h^ ]ihn[ch [ mg[ff hog\_l i` [aafonch[n_^ _lsnbli]sn_m il [l_
_gjns* Ob_ p_chm [l_ _hilgiomfs ^cf[n_^ [h^ ]igjf_n_fs i]]fo^_^ qcnb mfo^a_^
\fii^* <n nb_ m[g_ f_p_fm nb_ p_chm [l_ gil_ [``_]n_^ nb[h nb_ [ln_lc_m* Dh nb_
]i[aof[ncih tih_ $-]%( nb_ gchon_ p_mm_fm mbiq [aafonch[n_^ q[ffm [h^ l_m)
m_g\f_ mnlo]nol_m qcnbion [ fog_h* Ob_ f[la_l p_mm_fm [l_ `cff_^ qcnb ]i[aof[n_^
\fii^*

Ob_ m_]ih^ il nbcl^ ^[s [`n_l _rjimol_ nb_ chd_]n_^ g[mm j_h_nl[ n_m ni nb_
_^a_ i` nb_ \olh [h^ nb_ tih_ ]b[l[]n_lct_^ \s l_^ ]ihn_hn i` p_mm_fm b[m
aliqh h[lliq_l* Iiq cn cm ]ihmjc]oiom \s cnm ^c``om_ jche ^cm]ifil[ncih* Dh nbcm
tih_ nb_ p_chm [h^ [ln_lc_m [l_ g[le_^fs ^cf[n_^* Ob_ fogch[ i` gimn p_mm_fm
[l_ `cff_^ qcnb [ jchecmb mo\mn[h]_ ch qbc]b mb[^iqm i` _lsnbli]sn_m ][h \_
m__h( mig_ncg_m biq_p_l ihfs [ `c\lch h_nqile qcnb ]fomn_lm i` f_o]i]sn_m
$Aca* /%* Dh mig_ p_mm_fm nb_ _h^inb_fc[f [h^ gom]f_ ]_ffm b[p_ \_]ig_ ^_n[)
]b_^ [h^ `cff nb_ fog_h nia_nb_l qcnb nb_ `c\lch $Aca* 0%* J]][mcih[ffs ch nbcm
tih_ nb_ chd_]n_^ g[mm b[m j_h_nl[ n_^ chni [ln_lc_m [h^ ni [ mg[ff _rn_hn _p_h
chni nb_ p_chm $Aca* 1%* Dh nb_ tih_ i` ]i[aof[ncih h_]limcm( nb_ p_mm_fm jl_m_hn
]fomn_lm i` h_]linc] ]_ffm qbc]b b[p_ fimn nb_cl nsjc][f [ll[ha_g_hn* Dh nb_
mojl[`[m]c[f ]ihh_]ncp_ ncmmo_ oh^_l nb_ oh^[g[a_^ mech l_a_h_l[ncih i` p_m)
m_fm b[m mn[ln_^* Ob_ ][jcff[lc_m [l_ ^cf[n_^ [h^ mbiq [h oh^of[n_^ ]iolm_*
Giijm [h^ \fch^ mjlionm ^_p_fij( qbc]b \s fchecha qcnb ih_ [hinb_l `ilg [h
[l][^_^ p[m]of[l h_nqile*

Dh nb_ `iffiqcha ^[sm i` nb_ `clmn q__e [`n_l _rjimol_( nb_ tih_ qcnb l_^
]ihn_hn i` p_mm_fm b[m [a[ch aliqh h[lliq_l* Ob_ chd_]n_^ g[mm b[m( ch jf[]_m(
j_h_nl[ n_^ chni p_mm_fm oh^_l nb_ ]i[aof[ncih h_]limcm* Ob_ p_mm_fm i` nb_ él_^
tih_ä mbiq ^c``_l_hn ]b[ha_m* Dh mig_ i` nb_g ^cmchn_al[ncih i` nb_ q[ff b[m
]ihncho_^( ch inb_lm gol[f nblig\c [h^ j[lnc[f l_][h[fct[ncih i` nb_ fogch[
][h \_ m__h $Aca* 2%* Nig_ i` nb_ p_mm_fm i` nbcm tih_ [fl_[^s ]ihn[ch `l__
_lsnbli]sn_m* Ob_ [l][^_^ h_nqile qbc]b b[m ^_p_fij_^ ch nb_ mo\`[m]c[f ]ih)
h_]ncp_ ncmmo_ i` nb_ j_lcpofh_l[f tih_ b[m aliqh qc^_l* <lioh^ nb_ \olh( nb_
][jcff[lc_m b[p_ aliqh [ f[la_ hog\_l i` mjlionm [h^ nb_m_ \_ach nl[hm`ilg[)
ncih chni p[m]of[l nl__m $Aca* 3%*

Dh nb_ m_]ih^ q__e [`n_ l _rjimol_ nb_ ]b[ha_m ch p_mm_fm ]ill_mjih^ ni
nb_ _pc^_hn giljbifiac][f ^_g[l][ncih \_nq__h molpcpcha [h^ h_]linc] ncmmo_m*

3,



Dh nb_ ncmmo_m mollioh^cha nb_ h_]limcm nb_ p_mm_fm [l_ j[n_hn [h^ ]ihn[ch `l__
_lsnbli]sn_m il b[p_ q_ff \__h `cff_^ qcnb nb_ chd_]n_^ g[mm* Ob_ tih_ qcnb nb_
nsjc][f l_^ ]ihn_hn i` p_mm_fm b[m ^cm[jj_[l_^* Dh nb_ l_acih i` h_]limcm nb_
p_mm_fm ^cmchn_al[n_^ ni [h [^p[h]_^ mn[a_* Kli]_mm_m i` l_a_h_l[ncih ch p_mm_fm
b[p_ []kocl_^ jl_^igch[h]_ ip_l nbim_ i` l_al_mmcih* M_a_h_l[ncih i` p_mm_fm
mbiqm ^c``_l_h]_m ^_j_h^cha ih nb_ ^_jnb i` h_]limcm* Dh nb_ j_lcjb_l[f l_acih
i` nb_ \olh qb_l_ ihfs mech q[m ^[g[a_^( l_a_h_l[ncih mn[lnm `lig nb_ p[m]o)
f[l \_^ i` nb_ mech gom]f_* Jh cnm mol`[]_ p[m]of[l nl__m b[p_ ^_p_fij_^ kocn_
l_aof[lfs* Rb_h nb_ _hncl_ mech ch]fo^cha nb_ mech gom]f_ q[m fimn( nsjc][f i`
nb_ \olh ]_hnl_( nb_ p[m]of[l nl__m chp[^_ nb_ h_]linc] j[ln `lig nb_ mo\`[m]c[f
]ihh_]ncp_ ncmmo_ oh^_l nb_ mech gom]f_* Dn cm nsjc][f i` nbcm l_a_h_l[ncih nb[n
cn jli]__^m `lig nb_ j_lcjb_ls niq[l^m nb_ ]_hnl_*

Rcnb nb_ \_achhcha i` nb_ nbcl^ q__e [`n_l _rjimol_ nb_ jli]_mm_m i` l_ )
a_h_l[ncih ]igjf_n_fs ^igch[n_ ch nb_ ]b[ha_m i\m_lp_^ ch p_mm_fm* Ob_ p[m]o)
f[l nl__m qbc]b b[p_ ^_p_fij_^ ih nb_ mol`[]_ i` nb_ mech gom]f_ fche oj qcnb
nb_ chp[^cha p[m]of[l nl__m ilcach[ncha `lig nb_ mo\`[m]c[f ]ihh_]ncp_ ncmmo_*
<n nb_ \[m_ i` nb_ ^_`_]n [ ^_hm_ ][jcff[ls h_nqile b[m ^_p_fij_^* Dh nb_ `if)
fiqcha ^[sm nb_ ][jcff[lc_m j_h_nl[ n_ niq[l^m nb_ mech mol`[]_ [h^( [n nb_
m[g_ ncg_( ^_p[m]of[lct[ncih n[e_m jf[]_ ch nb_ ^__j_l f[s_lm i` al[hof[ncih
ncmmo_*

Dh nb_ `iolnb il `c`nb q__e [`n_l _rjimol_ nb_ ][jcff[ls h_nqile b[m l_[ )
]b_^ nb_ f_p_f i` nb_ mollioh^cha mech* J\m_lp[ncih q[m n_lgch[n_^ \s nb_ 1,nb
^[s [`n_ l _rjimol_* Ob_ ^_`_]n q[m \on [ `l[]ncih i` nb_ ilcach[f mct_ \s nb[n
^[n_* Ob_ hog\_l i` p_mm_fm ch nb_ ncmmo_ `cffcha nb_ ^_`_]n ^_j_h^_^ ih _jcnb_)
fct[ncih* Rb_h _jcnb_fct[ncih q[m ]igjf_n_ nb_ ?_^o]ncih i` nb_ hog\_l i` p_m)
m_fm q[m ]ihmjc]oiom( s_n nb_s q_l_ gil_ hog_liom [n nb_ l_mc^o[f al[ho f[ n)
cha [l_[m*

? D N > P N N D J I

Ob_ l_mofnm []bc_p_^ g[s \_ ^cpc^_^ chni nbl__ aliojm il fi][fct_^ chni
nbl__ tih_m i` nb_ \olh_^ mech*

-* Uih_ chni nb_ p_mm_fm i` qbc]b nb_ chd_]n_^ g[mm b[m h_p_l j_h_nl[n_^(
qbc]b bcmnifiac][ffs ]ill_mjih^m ni nb_ tih_ i` ]i[aof[ncih h_]limcm* Ob_ ]i[)
aof[ncih h_]limcm b[^ nb_ mb[j_ i` [ \iqf* <n nb_ ]_hnl_ i` nb_ \olh cn l_[]b_^
^iqh ni nb_ mech gom]f_ [h^ _p_h ^_n_lgch_^ nb_ ]olp[nol_ i` nb_ inb_l f[s_lm*
Ob_ p_mm_fm i` nbcm tih_ jlip_^ cll_p_lmc\fs i]]fo^_^*

.* Ob_ chn_lg_^c[ls lcha)fce_ tih_ ch qbc]b nb_ p_mm_fm q_l_ [n `clmn i]]fo)
^_^ \s mfo^a_^ \fii^ s_n f[n_l nb_ chd_]n_^ g[mm j_h_nl[n_^ chni nb_g ni
[ p[lscha _rn_hn* Obcm tih_ q[m nsjc][f i` nb_ ^[g[a_ ni mech \s nb_lg[f
miol]_ [h^ cm ommo[fs n_lg_^ [m nb_ tih_ i` mn[mcm* Ob_ giljbifiac][f ]b[ha_m
^_m]lc\_^ ch nb_ p[m]of[l \_^( qbc]b ch mig_ p_mm_fm f_^ ni l_][h[fct[ncih [h^
ch inb_lm ni nb_cl ^cmchn_al[ncih( q_l_ ch []]il^[h]_ qcnb nb_ i\m_lp[ncihm
i` inb_l [onbilm $Jl^_l _n [f*( -521( =_lfch( -522%* Ob_ `[n_ i` nb_ tih_ i`
mn[mcm ^_n_lgch_^ nb_ `ch[f ^_al__ i` mech fimm7 nb_ j[nbijbsmcifias i` nbcm
tih_ q[m mno^c_^ \s [ hog\_l i` [onbilm $N_pcnn( -5057 Mi\\( -5237 =cl]b
_n [b( -5247 Jl^_l _n [b( -521 [h^ g[hs inb_lm%* Dh nb_ nin[f mj_]cg_hm i`



nb_ `clmn ^[s [`n_l _rjimol_( nbcm tih_ ]f_[lfs mbiq_^ [m [ l_^ lcha i` m_p_l[f
gcffcg_nl_m nbc]eh_mm _hp_fijcha nb_ tih_ i` ]i[aof[ncih h_]limcm* Dh nb_ `olnb_l
]iolm_( nbcm tih_ al_q h[lliq_l [h^ ch nb_ m_]ih^ q__e b[^ \_]ig_ [fgimn
cgj_l]_jnc\f_* <n nbcm mn[a_ cn q[m ihfs jimmc\f_ ni ^cmnchaocmb nb_ tih_ ch qbc]b
nb_ p_mm_fm b[^ ]igjf_n_fs `cff_^ qcnb nb_ chd_]n_^ g[mm `lig nb_ tih_ qcnb
p_mm_fm qbc]b q_l_ ^_`chcn_fs i]]fo^_^* Dh nb_ bcmnifiac][f mfc^_m [ ^cmnch]n
^_g[l][ncih lcg g[le_^ nb_ \il^_l \_nq__h nb_m_ nqi tih_m( m_j[l[ncha nb_
h_]linc] `lig nb_ molpcpcha ncmmo_m* Ob_ mb[lj \il^_l \_nq__h nb_ j_lcpofh_l[f
mech ch qbc]b nb_ p_mm_fm q_l_ q_ff `cff_^ qcnb Dh^c[h che [h^ nb_ \olh_^ [l_[
qcnb p_mm_fm `cff_^ qcnb ]i[aof[n_^ \fii^ b[m [fmi \__h ^_m]lc\_^ \s Coab_m
_n ?[hh $-50-% qbi( biq_p_l( h_p_l g_hncih_^ nb_ l_^ tih_* Dh bcm bcmni)
]b_gc][f chp_mnca[ncih $-521%( >ihp_lm_ _n [f* i\m_lp_^ [ äl_^ \[h^ã ch \olh_^
mech qbc]b nb_s chn_ljl_n_^ [m nb_ fch_ i` ^_g[l][ncih \_nq__h l_j[l[\f_ [h^
cll_j[l[\f_ ^[g[a_ ni ncmmo_m*

/* Ob_ \il^_l \_nq__h nb_ tih_ i` mech qb_l_ p_mm_fm chcnc[ffs b[^ \__h
`cff_^ qcnb nb_ chd_]n_^ g[mm( ]ijc_^ ch cnm ]iolm_ nb_ \iqf mb[j_ i` nb_ ]i[)
aof[ncih h_]limcm( c* _* cn l[h `lig nb_ _jc^_lgcm ih nb_ j_lcjb_ls i` nb_ \olh
^iqh ni \_fiq nb_ mech gom]f_ ch nb_ ]_hnl_ i` nb_ ^_`_]n* Alig nbcm tih_
nb_ l_a_h_l[ncih i` p_mm_fm [h^ nb_ l_j[l[ncp_ jli]_mm niie nb_cl ilcach* M_)
a_h_l[ncih i` p_mm_fm( ch jlch]cjf_( jli]__^_^ ch nb_ m[g_ q[s [m ^_m]lc\_^
ch nb_ b_[fcha i` [ mech ^_`_]n ^o_ ni _r]cmcih $Coab_m _n ?[hh( -50-7 ñg[)
b_f _n >b[lpzn( -52/%* >igj[lcmih i` nb_ ncg_ ^[n[ [m]_ln[ ch_^ ch nb_ j l_ )
m_h n mno^s [h^ [fmi ch j[j_lm i` inb_l [onbilm $Coab_m _n ?[hh( -50-7 Jl^_l
_n [f*( -521% mbiqm nb[n l_a_h_l[ncih i` p_mm_f cm l_ n[l^_^ \s ih_ il nqi
q__em ch nb_lg[f ^[g[a_ i` mech* <hinb_l j_]ofc[lcns i` p[m]of[l jli]_mm_m
ch nb_ \olh qioh^ q[m [ ]ig\ch[ncih i` nqi nsj_m i` b_[fchaY ][om_^ \s
nb_ ^c``_l_h]_ ch nb_ bcmnifiac][f ]igjimcncih i` nb_ b_[fcha [l_[6 Dh nb_
j_lcjb_l[f j[lnm i` \olh_^ mech l_a_h_l[ncih jli]__^_^ [m ch [ mojl[j[hhc]o)
f[l ^_`_]n( c* _* nb_ p[m]of[l nl__m ^_p_fij_^ ih nb_ mol`[]_ i` nb_ mech gom)
]f_ $ñg[b_f _n [f*( -53/%* Dh nb_ ]_hnl[f j[lnm( qb_l_ nb_ mech gom]f_ b[^
oh^_laih_ h_]limcm( l_a_h_l[ncih jli]__^_^ ch [ q[s nsjc][f i` [ mo\j[hhc)
]of[l ^_`_]n* Ob_ p[m]of[l nl__m ^_p_fij_^ ch nb_ mojl[`[m]c[f ]ihh_]ncp_ ncmmo_
[n nb_ j_lcjb_ls i` nb_ ^_`_]n [h^ al_q niq[l^m cnm ]_hnl_ $Coab_m _n ?[hh(
-50-7 ñg[b_f _n >b[lpzn( -52/%* Ob_ ]ig\ch[ncih i` nb_ nqi gi^_m i` l_p[m)
]of[lct[ncih ch \olh_^ mech q[m [fmi ^_gihmnl[n_^ \s =cl]b _n [f* $-524%*

=* F*
N P HH< M T

Ob_ p[m]of[l ]b[ha_m ch [ hih)]ihn[]n \olh i` nb_ mech i` l[ n q_l_ ^_m)
]lc\_^ [m nb_s ^_p_fij_^ ^olcha m_p_h q__em [`n_l _rjimol_* Ob_m_ ]b[ha_m
q_l_ ^cpc^_^ chni nbl__ aliojm ch l_mj_]n ni nb_ nsjc][f tih_m ch \olh_^
mech $tih_ i` ]i[aof[ncih h_]limcm( i` mn[mcm [h^ i` oh^[g[a_^ j_lcjb_l[f
ncmmo_%* M_a_h_l[ncih i` p_mm_fm jli]__^_^( ch jlch]cjf_( ch nb_ m[g_ q[s [m
nb[n ch [ mech ^_`_]n [`n_l _r]cmcih( \on q[m l_n[l^_^* Ob_ ^c``_l_hn bcmni)
fiac][f ]igjimcncih i` nb_ b_[fcha [l_[ qbc]b q[m acp_h \s nb_ mb[j_ i` nb_
h_]linc] j[ln( q[m nb_ ][om_ i` ^c``_l_h]_m ch nb_ l_a_h_l[ncih i` \fii^ p_mm_fm*
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M y N P H y

:hxbkh[i ijWdZWhZ[i d}[jWdj fWi Z[ YedjWYj( ;edijWjWj_edi lWiYkbW_h[i
E* ñ g [ b _ -

Jh [ ^{]lcn ^_m ]ihmn[n[ncihm p[m]o f[ cl_m _h ][m ùoh_ \l¶ fo l_ h ç{ n[h n j[m ^_
]ihn[]n ^_ f[ j_[o ^çoh_ l[ n_ j_h^[h n 3 m_g [ch_m [jlüm Q_rjimcncih* Jh f_m [ j[l)
n[a{_m _h nli cm alioj_m m_fih f_ l[jji ln [p_] f_m tih_m ][l[] n{lcmncko_m ^_ f[ j_[o
\l~f{_ $tih_ ^_ f[ h{]lim_ ]i[aof[ nlc]_( ^_ f[ mn[m_ _ n ^o ncmmo j{lcjb{lcko_ hih
_h^igg[a{%* G_m []ncihm ^_ l{a{h{l[ ncih m_ j[mm[c_h n _h a{h{l[ f ùoh_ g{g_ g[hcül_
ko_ ^[hm f_m ][m ^o ^{`[o n úon[h{ ^om [ -ç_r]cmcih( g[cm fcm j[l[ cmm[ c_h n _h l{ n[l^ *
> {n[ cn oh_ m nlo ] no l_ b cmni fiacko_ ^c``{l_h n_ ^_ f[ mol`[]_ ao{lcmm[hn( ][om{_ j [ l
f[ h{]lim_ ^_ `ilg_ ^_ ]op_nn_( koc { n[ cn z Qilcach_ ^_m ^ c``{l_h]_m _rcmn[hn [o ]iolm
^_m []ncihm l{a{h{ l[ nlc]_m ^_ p[cmm_[or*

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

CedjWajbei[ KjWdZWhZl[hXh[ddkd]( ?[\WiiX[\kdZ[
E* ñ g [ b _ -

@m qol^_h ^f_ B_`[mm\_`oh^_ \_f eih n[e nfi m_l Q _l\l_hhoha ^_l C[on pih M[nn_h
cg Q_lf[o` pih mc_\_h Ri]b_h h[]b ^_l @rjimcncih \_m]blc_\_h* ?c_ B_`[mm\_`oh^_
qol^_h ch ^l_ c Blojj_h h[]b ^_h ]b[l[e n_ lcm ncm]b_h Uih_h ^_l p_l\ l[hh n_h C[on
_cha_n_cfn $Uih_ ^_l Fi[aof[ncihmh_elim_( Nn[m_ oh^ ^_m oh\_m]b[^ca n_h j_lcjb[l_h
B_q_\_m%* ?c_ B _`[mml_a_h_l[ncihmjlit_mm_ p_lfc_`_h cg q _m_hnfc]b_h ch a f_c]b_l R_c)
m_( qc_ \_c _ch_g ^ol]b @r]cmcih _h nmn[h^_h_h C[on^_`_en( h o l t_cnfc]b p_lmj[n_n*
?c_ oh n_lm]b c_^ fc]b_ bcmnifiacm]b_ N nloe no l ^_l b_cf_h^_h Af[]b_( a_a_\_h ^ol]b ^c_
n_ff_l`ilg ca_ Ailg ^_l I_elim_( q [l ^c_ Plm[]b_ ^_l Phn_lm]bc_^_ cg <\f[o` ^_l
B _`[mml_a_h_l[ncihmjlit_mm_*

M @ N P H @ I

Ik[cWZkhW ijWdZWhZ YWkiWZW feh YedjWYje( @WbbWp]ei lWiYkbWh[i
E* ñ g [ b _ -

Ao_lih ^_m]lcnim b[ff[taim p[m]o f[l_m _h oh[ ko_g [^ol[ ^_ f[ jc_f ^_ l[ n[ hi
][om[^[ jil ]ihn[]ni ^ol[h n_ 3 m_g[h[m ^_mjo{m ^_ f[ _rjimc]c}h* Gim b[ff[taim p[m)
]o f[l_m `o_lih ^cpc^_m _h nl_ m alojim _h l_f[]c}h ]ih f[m tih[m ][l[] n_ l|m nc][m ^_ f[
jc_f ko_g [^[ $f[ tih[ ^_ h_]limcm ^_ ]i[aof[]c}h( _mn[mcm s n_dc^im j_lc`{lc]im hi
b_lc^im%* G[m []]cih_m p[m]o f[l_m l_a_h_l[ncp[m nl[h m]o ll|[h _h a_h_l[ f ^_ f[ gcmg[
g [h_l[ ]ihci _h oh ^_`_]ni _onzh_i ^_\c^i [ oh[ _m]cmc}h( j_li [j[l_]|[h ]ih [nl[mi*
@l[ f[ ^ cmnch n[ ]igjimc]c}h bcmnif}ac][ ^_f z l_[ _h ]ol[]c}h ^[^[ jil f[ ^c`_l_h]c[
_h _f nl[h m]o lmi ^_ f[m []]cih_m p[m]of[l_m l_a_h_l[ncp[m*

M @ A @ M @ I > @ N

:[hb_d& D( :(4 Hiljbifias i` mech [`n_ l
=olh [h^ Al__ O l[hmj f[h n[ncih $ch
Mommc[h%* G_hchal[^( H_^cnmch[ -522*
:_hY^& B(5 :hWd[cWha& H( A(5 F__ied& C(5

DkdZiae]& B(4 Q[m]of[l M_[]ncihm ch [h @r)
j_lcg _hn[f =og Nno^c_^ q cnb Dh `l[l_^

Ob_lgial[jbs [h^ Hc]li[hacial[jbs(
N][h^* E* jf[mn( l_]ihmnl* Nola*( .653( -524*
;edl[hi[& B( E(5 HbWjj& B( E(5 :WbbWdjod[&

<( D(4 <h @rj_lcg _hn[f @p[fo[ncih i` Ccm)
ni]b_g c][f ?c[ahimcm i` =olh ?_jnb* E*
Nola* M_m_[l]b( 16103( -521*
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@k]^[i& >( O(5 <Wdd& D(4 Q[m]of[l M_)
a_h_l[ ncih ch @rj_lcg _hn[f Rioh^m [h^
=ogm* =lcn* E* _rj* K[nb*( ..65( -50-*
Eei[helt& B(5 HhekpW& R(4 Nn[h^[l^ Iih)

>ihn[]n =olh( No\]on[h_iom O_gj_l[nol_
?sh[gc]m ^olcha [ Ob_lg[f Dhdols* <]n[
>bcl* j f[mn*( -16.03( -53/*
GhZ[h& K(5 EWied& 9(5 Km_jp[h& O(5 Eed'

Yh_[\& w*6 < ln_lc[ f Q [m]of[l J]]fomcih [h^
?_pcn[fct[ncih i` =olh Rioh^m( <hh* Nola*
-261,.( -521*
HhekpW& R(5 Eei[helt& r(5 BWd[à[a& B(4

N n[h^[l^ Iih)>ihn[]n =olh( No\]on[h_iom
O_gj_l[nol_ H _[mol_g_hnm ch [ Iih)>ih)
n[] n =olh* <]n[ >bcl* jf[mn*( -06-24( -53.*

JeXX& @( B(4 ?sh[gc]m i` nb_ H c]li]cl)
]of[ncih ^olcha =olh( <l]b* Nola*( 506332(
-523*

K[l_jj& K(4 Gi][f =fii^)Afiq >b[ha_m ch
@rj_lcg _hn[f =olhm* E* K[nb* =[]n_lciG(
2-60.3( -505*

ÇcW^[b& B(5 ;^Whltj& R(4 M_a_h_l[ncih ^_m
B_`z`cmsmn_gm ch ^_l b_cf_h^_h C[onqoh)
^_ ^_l M[nn_* U* g cel* [h[n* Ailm]b*( 3,6.-(
-52/*

ÇcW^[b& B(5 :WbbWdjod[& <( D(5 ;edl[hi[&
B( E(4 Q[m]of[l >b[ha_m ch nb _ Nojl[j[h)
h c]o f[ l Nech Rioh^ ch M[nm* =lcn*( E* jf[mn*
Nola( .26.43( -53/*

2/( K l[b[ .( >t_]bimfip[ec[?l* Ec£| Ng[b_f( G_a_lip[
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Him]iq N]c_hnc`c])M_m_[l]b Dhm ncno n_ i` >img_nifias( H chcmnls i` C_[fnb i` MNANM(
Him]iq $PNNM%

? cl_]nil <* A* <eb[\[^t_( >[h^*H_^*>]*
? _j[lng _hn i` >img_nc] Nola_ls
C_[^ F* A* Nc\cf_p[( >[h^*H_^*N]*

N]c_hnc`c] ^ cl_] ni l Kli`* A* H* Fbcnlip

LG L@= L=;@FAIM= G> =P;AKAGF G> KMJHDMK KCAF
AF =Q=DA<K G> 9?AF? >9;=

D * < * A M D N C = @ M B

<n jl_m_hn nb_ ]igjf_r nl_[ ng_hn i` [h [acha `[]_ ][h l[l_fs [pic^
ij_l[ncha ch nb_ l_acih i` nb_ _s_fc^m( qb_l_ ^o_ ni nb_ ]ihmn[hn gip_g_hnm
i` `[]c[f gom]f_m [h^ nb_ gi\cfcns i` nb_ nbch mech( p_ls _[lfs [h^ `l_ko_hnfs
`if^m [h^ qlchef_m ^_p_fij* Ob_ molac][f nl_[ ng_hn i` nbcm ]img_nc] mbiln]igcha
omo[ffs ]i)hmcmnm ch _r]cmcih i` nb_ moljfom i` mi`n ncmmo_m ch nb_ _s_fc^m( ][llc_^
ion \s ih_ il nb_ inb_l g_nbi^ [h^ [jjli[]b* C_l_ [ \_nn_l ]img_nc] l_mofn
cm []bc_p_^ \s l_gip[f i` `[nns b_lhc[_ ch nb_ _s_fc^m [h^ nl[hmjimcncih i`
nb_ n_gjil[f ][hnbom ion) [h^ ojq[l^m $Biht[f_t)Pffi[ _n Nn_p_hm( -52-7
Alcmb\_la( -5257 G_qcm( -525%*

Ob_ n_]bhcko_ i` nbcm ij_l[ncih qbc]b cm \[mc][ffs oh]igjfc][n_^ ][h \_
g[mn_l_^ \s [ mola_ih)]img_nifiacmn qcnb _p_h fcnnf_ _rj_lc_h]_( \on cn mncff
b[m cnm `ch_mm_m [h^ ^_n[cfm( nb_ h_af_]n i` qbc]b g[s \lcha [\ion nsjc][f
]igjfc][ncihm ch nb_ l_acih i` nb_ _s_fc^m( mo]b [m _]nlijcih i` nb_ fiq_l
fc^ [h^ n_gjil[f _jc][hnbom*

Ob_ [onbil m_n bcgm_f` nb_ n[me ni l_jiln ih bcm _rj_lc_h]_ qcnb nb_
l_gip[f i` mech moljfom ch [acha _s_fc^m ih nb_ \[mcm i` [ molac][f n_]bhcko_
qbc]b b_ _gjfis_^ ih gil_ nb[h 1,, j[nc_hnm ip_l [fgimn n_h s_[lm* Dn b[m
mbiqh nb[ n nb_ mo]]_mm i` nb_ ij_l[ncih ni [ al_[n _rn_hn ^_j_h^m ih ]ill_]n
jf[hhcha i` nb_ ij_l[ncih( nbilioabh_mm i` nb_ _r_]oncih i` n_]bhc][f mn_jm(
[ mj[lcha [nncno^_ ni nb_ ncmmo_m( [h^ _gjfisg_hn i` [ ]igjf_r i` n_]bhc][f
[h^ l_g_^c[f g_[mol_m ^olcha nb_ jimnij_l[ncp_ j_lci^*

K G < I I D I B JA J K @ M < O D J I

Nch]_ nb_ i\d_]n i` nb_ ij_l[ncih cm ni l_gip_ nb_ mech moljfom( cnm ]ill_]n
[h^ ]igjf_n_ ^_n_lgch[ncih \_]ig_m nb_ g[ch ch^c][ncih `il nb_ ij_l[ncih*
Ob_ _s_fc^m( [m cm ehiqh( l_jl_m_hn mnlo]nol_m qcnb [ `l__ [h^ gi\cf_ _^a_
qbc]b cm ]ihmn[hnfs gipcha* Obcm f_[^m ni nb_ mech ]ip_l \_cha gip_^ [\ion
[h^ ]ihmn[hnfs gil_ il f_mm n[o n il mblohe_h* Obcm cm nb_ l_[mih qbs nb_
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ch^cmjon[\f_ lof_ i` ^_n_lgchcha nb_ mech moljfom i` _s_fc^m ]ihmcmnm i` g_[mol)
cha cn ch [ jimcncih qb_h nb_ mech cm n[on ni nb_ g[rcgog* Ail nb_ ojj_l
fc^ nb_ jimcncih cm nb[n ^olcha ][fg ]fimol_ i` _s_fc^m( `il nb_ fiq_l fc^
qb_h fiiecha ojq[l^m* Ob_ [\m_h]_ i` mech `if^m ch nb_ l_mj_]ncp_ _s_fc^m
cm [ ]ihnl[ch^c][ncih `il ij_l[ncih*

@``c][]s i` nb_ nl_[ ng_hn al_[nfs ^_j_h^m ih nb_ n_rnol_ [h^ ]ih^cncih
i` nb_ mech i` _s_fc^m* Obch mech qbc]b f_[p_m nb_ ]ihniolm i` nb_ il\cn[f
l_acih pcmc\f_ [`n_l nl[hmjimcncih cm jl_`[l[\f_ `il ij_l[ncih* G_mm jf[mnc] [h^
nbc]e mech qcnbion nb_m_ jlij_lnc_m ][h mgiinb ion nb_ mol`[]_ l_fc_` [`n_l
ij_l[ncih [h^ g[s acp_ nb_ `[]_ nb_ [jj_[l[h]_ i` [ g[me*

M[nb_l ]ihmjc]oiom jimnij_l[ncp_ m][lm ^_p_fij ih nbc]e [h^ afimms mech
i` _s_fc^m( j[lnc]of[lfs ch nb_ jl_m_h]_ i` ^__j `olliqm qbc]b [n mig_ mn[a_
][h ihfs \_ l_gip_^ \s g_]b[hc][f il ]b_gc][f ^_lg[\l[mcih*

K < M O D > P G < M N JA N P M B D > < G O @ > C I D L P @

Dh nb_ ojj_l _s_fc^ nb_ moljfom i` mech cm ^_n_lgch_^ qcnb nb_ j[nc_h n ch [
mcnncha jimcncih( \_][om_ nb_ q_cabn gimn `offs []nm ojih nb_ mech `if^m ch nbcm
jimcncih* Ob_ fiq_l \il^_l i` nb_ `if^ cm g[le_^ qcnb j[chn ch nb_ ^_jnb i` nb_
`olliq [h^ nb_h nb_ ojj_l \il^_l \s omcha [ `il]_jm qcnb qbc]b nb_ `if^ cm
[jjl_b_h^_^* Dn mbiof^ \_ m[c^ nb[ n ih nb_ h[m[f mc^_ ih_ mbiof^ hin ]ig_ nii
h_[l nb_ ][hnbom [h^ nb_ mfij_ i` nb_ him_( qbc]b ^o_ ni mo\m_ko_hn m][llcha
g[s f_[^ ni nb_ ^_p_fijg_hn i` [ ]ihmjc]oiom `if^ l_m_g\fcha [h _jc][hnbom*

=[m_^ ih bcm _rj_lc_h]_ nb_ [onbil [llcp_^ [n nb_ ]ih]fomcih nb[ n ih_ h__^
hin \_ [`l[c^ ni jf[h [h^ ][lls ion nb_ ch]cmcih ih nb_ ojj_l _s_fc^ \_sih^ nb_
fcgcn i` nb_ il\cn[f l_acih* Ob_ p_ls ^cmnlc\oncih i` nb_ mech moljfom ch nb[n
l_acih $c*_* \_cha gil_ ]ihmjc]oiom ch nb_ f[ n_l[f j[lnm i` _s_fc^m% g[e_m cn
h_]_mm[ls ni qc^_h nb_ fcgcnm i` nb_ mech _r]cmcih niq[l^m nb_ n_gjil[f ][h)
nbom*

Ob_ [onbil ][llc_^ ion _r]cmcih hin ihfs i` mech i` nb_ ojj_l _s_fc^m( \on
[fmi i` j[lnm i` nb_ ]cl]of[l gom]f_( nb_ mo\gom]of[l ncmmo_ [h^ nb_ il\cn[f `[ n

?c[al[g i` ^ c``_ l_h n mn[a_m i` ij_l[ncih ch l_a cih i` _s_fc^m6 [ â mech ch]cmcihm7 \ â
nlc[ha f_ i` mech [n n_g jil[f ][h nbom nl[hmjim_^ oj) [h^ ionq[l^m7 ] â mech i` fiq_l
_s_fc^ mj l_[^ io n [h^ fcg cnm i` me ch molj fom ni \_ _r]cm_^ g[le_^7 ^ â a_h_l[ f pc_q

[`n_ l ]igjf_n_ mo no l_ i` qioh^m*
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[m `[l [m cn b_lhc[n_^ chni nb_ ij_l[ncih qioh^( ch gimn ][m_m qb_l_ nb_ ncm)
mo_m q_l_ g[le_^fs ip_lb[hacha* Obom( [m q[m mbiqh \s f[n_l i\m_lp[ncih( cn
q[m jimmc\f_ ni []bc_p_ [ \_nn_l [jj_[l[h]_ i` nb_ _s_fc^m*

@r]cmcih i` mech f[n_l[f i` nb_ `if^m i` nb_ ojj_l _s_fc^ cm l[ nb_l ^[ha_liom(
\_][om_ ch nb_ l_acih i` nb_ fiq_l fc^ nb_ _s_f[mb g[lach g[s \_ joff_^ ^iqh)
q[l^m il mig_ ^cmjf[]_g_hn i` nb_ _s_\liq ^iqhq[l^m g[s i]]ol*

Dh nb_ l_acih i` nb_ fiq_l _s_fc^m( . il / gg [q[s i` nb_ _s_f[mb g[lach(
[h ch]cmcih cm g[^_ nblioab mech j[l[ff_ f ni nb[n g[lach* Ob_ ]ihncho[ncih i`
nb_ ch]cmcih ^_j_h^m ih nb_ ^cl_]ncih i` mech n_hmcih( [m [ l_mofn i` qbc]b cn
[fq[sm \_]ig_m h_]_mm[ls ni _r]cm_ moljfom ncmmo_ [n nb_ n_gjil[f ][hnbom ch
nb_ mb[j_ i` [ nlc[haf_* Obom nb_ ch]cmcih l_jl_m_hnm [ fch_ ch nb_ mb[j_ i` [
nlc[haf_* Obom nb_ ch]cmcih l_jl_m_hnm [ fch_ ch nb_ _s_fc^( qbc]b mb[ljfs nolhm
^iqhq[l^m [n [h [haf_ i` -/1Ä h_[l nb_ n_gjil[f ][hnbom* Dn mbiof^ \_ m[c^
nb[n [n nb_ jichn qb_l_ nb_ mech ch]cmcih \_h^m( oh`[piol[\f_ ]ih^cncihm [l_
]l_[n_^ `il nb_ b_[fcha i` nb_ qioh^* I_af_]ncha nb_ `[]n nb[n nb_ fiq_l _s_fc^
mblchem gil_ [h^ cm b_[pc_l nb[h nb_ ojj_l fc^( f_[^m ni nb_ f[nn_l \_cha _[mcfs
^cmjf[]_^ ^iqhq[l^m( c*_* _jc][hnbom ^_p_fijm* Ciq_p_l( cn cm jl[]nc][ffs cg)
jimmc\f_ ni b[lgihct_ [h^ []]iohn `il nb_m_ `il]_m i` n_hmcih* H[echa nb_ mech
ch]cmcih ch [ fiq_l jimcncih cm oh^_mcl[\f_ \_][om_ i` nb_ jimnij_l[ncp_ m][l
i]]ojscha [ f_mm `[piol[\f_ mcn_ `lig [ ]img_nc] jichn i` pc_q*

Ob_ l_]igg_h^[ncih i` Biht[f_m)Pffi[ $-52-% ni `ilg nlc[haf_m [n nb_
n_gjil[f ][hnbom \s monolcha nb_g ch [h ojq[l^ [h^ f[ n_l[f ^cl_]ncih( qbc]b
nbcm [onbil g[^_ qcnb chcnc[f _hnbomc[mg( f[n_l jlip_^ ^cm[jjichncha( \_][om_
ch [ f[la_ hog\_l i` ][m_m cn f_^ ni nb_ ^_p_fijg_hn i` bsj_lnlijbc] m][lm
$M__m _ n Rii^)Ngcnb( -53/% [h^ nb_ fch_ i` nb_ mech ch]cmcih ^c^ hin j_lgcn ni
acp_ nb_ mech i` nb_ fiq_l _s_fc^ nb_ ]ill_]n n_hmcih*

<]]_jncha nb_ `ilg[ncih i` nlc[haf_m [n nb_ n_gjil[f ][hnbom `lig nb_ Bih)
t[f_m)Pffi[ g_nbi^( nb_ [onbil mojjf_g_hn_^ nb_ n_]bhcko_ \s [ hog\_l i`
g_[mol_m j_lgcnncha ni `il_ai nb_ mbiln]igcham l_`_ll_^ ni [\ip_* Obcm q[m ch
nb_ `clmn jf[]_ gi\cfct[ncih i` nb_ nbom `ilg_^ nlc[haf_ [h^ cnm `l__ nl[hmjimcncih
$qcnbion n_hmcih % oj) [h^ ionq[l^m* Obcm g[^_ cn jimmc\f_ ni \_nn_l oncfct_ nb_
jf[mnc] jlij_lnc_m i` nb_ mech [h^ ]l_[n_ gil_ `[piol[\f_ ]ih^cncihm `il b_[fcha*
Dn mbiof^ \_ [^^_^ nb[n nb_ [onbil b[m hin i\m_lp_^ bsj_lnlijbc] il e_fic^
m][lm ch bcm j[nc_hnm*

Ob_ inb_l g_[mol_ ^c``_lcha `lig nb_ g_nbi^ i` Biht[f_t)Pffi[ q[m [h
[^^cncih[f mech ch]cmcih lohhcha `lig nb_ nij i` nb_ mech nlc[haf_ _cnb_l ch [
gil_ il f_mm bilctihn[f il mig_qb[n mf[hncha ^cl_]ncih Vqbc]b cm ^_n_lgch_^ \s
nb_ [giohn i` nb_ mech moljfom ch nb_ fiq_l _s_fc^ qb_h n[on $m__ jc]nol_% X*

@r]cmcih i` mech moljfom i` nb_ fiq_l _s_fc^ l_jl_m_hnm nb_ ]bc_` mn[a_ i`
nb_ ij_l[ncih7 jl_p_hncih i` _]nlijcih ^_j_h^m ih nb_ nbilioabh_mm qcnb qbc]b
nbcm j[l n i` nb_ ij_l[ncih cm ][llc_^ ion* Rcnb l_a[l^ ni nbcm( nb_ [onbil n[e_m
al_[n j[ch ch -X qc^_ gi\cfct[ncih i` mech i` nb_ fiq_l _s_fc^ ^iqh ni nb_
fiq_l il\cn[f `if^( qbc]b `l__m nb_ mech `lig nb_ gip_g_hnm i` gom]f_m [h^
acp_m `off jf[s ni cnm jf[mnc] jlij_lnc_m7 .* aii^ f[s)ion i` nb_ mech i` nb_
fiq_l _s_fc^ [`n_l cnm gi\cfct[ncih oj) [h^ ionq[l^m $qcnbion n_hmcih %7 /* _r)
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]cmcih i` moljfom mech ihfs [`n_l `cr[ncih \s monol_ i` nb_ mech nlc[haf_( \_][om_Y
cnm nl[hmjimcncih ojq[l^m ch]l_[m_m nb_ a[j \_nq__h qioh^ _^a_m* D` nb_ ncmmo_
^_`_]n ][hhin \_ `cff_^ qcnb nb_ moljfom mech i` nb_ fiq_l _s_fc^( nb_ mech
nlc[haf_ mbiof^ \_ monol_^ ch [ fiq_l jimcncih*

Dn mbiof^ \_ [^^_^ nb[n nb_ fcgcn i` mech _r]cmcih ch nb_ fiq_l _s_fc^ cm
acp_h \s nb_ fch_ i` nb_ mech ch]cmcih( \on _r]cmcih cnm_f` cm ][llc_^ ion qbcf_
nb_ _s_ cm fiiecha ojq[l^m( qbc]b _hmol_m nb_ ojj_lgimn jimcncih i` nb_ fiq_l
_s_fc^*

Ach[ffs( [ mj_]c[f j[ln ch nb_ []bc_p_g_hn i` [ aii^ l_mofn cm jf[s_^ \s nb_
monol_ n_]bhcko_ [h^ [ hog\_l i` jlijbsf[]nc] g_[mol_m* <]]il^cha ni nb_
[onbilçm ijchcih( [h ion_l ohchn_llojn_^ monol_ qcnb `ch_ mshnb_nc] gihi`cf
g[n_lc[f $e[jlih( hsfih( mojl[gc^( _n]*% cm \cifiac][ffs ch_ln( f_mm nl[og[nctcha
nb_ qioh^ _^a_m [h^ _[mc_l l_gip_^ nb[h ehinn_^ mcfe monol_m* C_ l_]igg_h^m
ni n[e_ nb_ mncn]b_m ion [`n_l nbl__ ^[sm( \_][om_ f[ n_ l nb_ monol_ ][h[f cm ch )
p[^_^ \s _jcnb_fcog( qbc]b f_[^m ni ^_p_fijg_hn i` _jcnb_fct_^ ][h[fm [h^
]smnm*

<`n_l m_p_l[f gihnbm( nb_ mola_ih gomn ][l_`offs _r[gch_ nb_ ]ih^cncih i`
nb_ m][lm* D` nb_s mbiq [hs mcah i` nbc]e_hcha( ]ilnc]imn_lic^ ichng_hn il ]l_g_(
chd_]ncih i` hihmj_]c`c] \cifiac][f jl_j[l[ncihm $bs[fic^( [fi_% il fc^[m_( g[m)
m[a_( mi`n S)l[s $il =o]es l[s% cll[^c[ncih( _n]* [l_ ch^c][n_^*

Ob_ _rj_lc_h]_ ip_l m_p_l[f s_[lm qcnb ij_l[ncihm ch nb_ l_acih i` nb_
_s_fc^m b[m mbiqh nb[n mnlc]n i\m_lp[ncih i` nb_ lof_m i` molac][f n_]bhcko_ [h^
nb_ oh^_lmn[h^cha i` nb_ g_]b[hcmg i` [ff g[hcjof[ncihm ][llc_^ ion \lcha [\ion
bcabfs m[ncm`[]nils l_mofnm [h^ g[e_ qc^_)m][f_ [jjfc][ncih i` nb_m_ ij_l[ncihm
ch `[]ci)g[rcff[ls mola_ls( ijbnb[fgifias [h^ ]img_nc] mola_ls jimmc\f_*

=* F*
N P H H < M T

Rb_h _r]cmcha nb_ mech moljfom ch nb_ _s_fc^m i` [h [acha `[]_( c*_* qb_h
][llscha ion [ ]img_nc] \f_jb[lijf[mns( nb_ l_mofn i` nb_ nl_[ ng_hn ^_j_h^m ih
]ill_]n ^_n_lgch[ncih i` nbcm moljfom [h^ [ l[ncih[f molac][f n_]bhcko_ \[m_^
ih nb_ ehiqf_^a_ i` nb_ g_]b[hcmg i` nb_ g[hcjof[ncihm ][llc_^ ion* Ob_ l_ )
]igg_h^_^ `ilg[ncih i` [ nl c[hao f[ l mech `f[j [n nb_ n_gjil[f ][hnbom( cnm
gi\cfct[ncih [h^ nl[hmjimcncih ni [ bcab_l jimcncih [m q_ff [m [h [^^cncih[f
[haof[l ch]cmcih `il nb_ ]ill_]n f[s)ion i` nb_ mech g[e_ cn jimmc\f_ ni oncfct_
ni nb_ `off nb_ jf[mnc] jlij_lnc_m i` mech [h^ jl_p_hn ^_p_fijg_hn i` [h _s_fc^
_]nlijcih( _jc][hnbom [h^ oafs jimnij_l[ncp_ m][lm*

" & # % ! &
Kkh bW j[Y^d_gk[ Z[ A}[nY_i_ed Z[ bW f[Wk [nYuZ[dj[ ZWdi bW hu]_ed

Z[i fWkf_[h[i Z}kd[ \WY[ l_[_bb_iiWdj
D* <* A l c ] b \ _ l a

@h `[ cm[h n oh_ _r]cmcih ^_ f[ j_[o _r]{^_hn_ ^[hm f[ l{acih ^_m j[oj c_l_m ^çoh_
`[]_ pc_cffcmm[hn( ]ç_mn)z)^cl_ _h ][m ^çoh_ \ f_jb[lij f[mnc_ ]img{ncko_( f_m l{mo fn[ nm ^o
nl[ cn_g _h n ^{j_h^_hn ^_ f[ ^_n_lg ch[ncih j[l`[ cn_ ^_ i_n _r]_m _n ^_ f[ n_]bh cko_
ij{l[ ni cl_ l[ncihh_ff_ * Jh l_]igg[h^_ Och]cmcih ^o f[g\_[o úon[h{ nlc[hao f[ cl_ ]b_t
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f_m [haf_m _r n_lh_m ^_m s_or( m[ gi\cfcm[ncih _n f_ ^{jf[]_g _hn ^[hm oh_ jimcncih jfom
b[on_ _n güg_ oh_ _r]cmcih [hao f[ cl_ mojjf{g _hn[cl_ ^ihn f_ \on _mn ^_ l{j_h^l_ f[
j_[o ùoh_ g [hcül_ ]ill_]n_ * >[ j_lg _n ùoncfcm_l( jiol f_ gc_or( f_m ko[fcn{m jf[mncko_)m
^_ f[ j_[o _h jl_p_h[h n Dç_]nlij c_ ^_m j[ojcül_m( Q{jc][hnbom _n f_m ]c][ nlc]_m jimn)
ij{l[ ni cl_m pcf[ch_m*

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

Rkh L[Y^d_a Z[h =np_i_ed Z[h __X[h\b__ii_][d @Wkb _d Z[h ?[][dZ
Z[h 9k][db_Z[h X[_c Wbj[hdZ[d ?[i_Y^j

D* <* A l c m ] b \ _ l a

=_c ^_l @rtcmcih ^_l o\_l`fommca_h C[on ch ^_l B_a_h^ ^_l <oa_hfc^_l \_f [fn_lh^_g
B_mc]bn( ^*b* \_c eimg _ncm]b_l = f_jb[lijf[mnce ( mch^ ^c_ =_b[h^foham_la_\hcmm_ pih ^_l
lc]bnca_h =_mncggoha ^c_m_m nf\_lm]bomm_m oh^ pih ^_l l[ ncih_ff_h Jj_l[ncihmn_]bhce
[\b[haca* ?c_ _gj`ibf_h_ @rtcmcih ^_m ^l_c_]e`ilg ca_h C[onf[jj_hm \_c ^_h [omm_l_h
<oa_hqche_fh gcn m_ ch_l Hi\cfcmc_loha oh^ Q _lf[a_loha h[]b i\_h( [\_l [o]b ^c_ _l)
a[ht_h^_ R che_c_rtcmcih tol lc]b nca _h Q_ln_cfoha ^_l C[on a_mn[nn_h ( ^c_ j f[mncm]b_
@ ca_hm]b[`n ^_l C[on [g \_mn_h [omtohont_h oh^ ^_g @enlijcog ^_l <oa_hfc^_l( ^_g
@jce[hnbom oh^ oh[hm_bh fc]b_h jimnij_l[ncp_h I[l\_h pilto\_oa_h*

M @ N PH @ I

KeXh[ bW juYd_YW Z[ [iY_i_h [b [nY[ie Z[ bW f_[b [d bW h[]_wd Z[ bei fthfWZei
[d kdW YWhW ^WY_udZei[ l_[`W

D* <* A l c m b \ _ l a

@h oh[ _m]cmc}h ^_f _r]_mi ^_ f[ jc_f _h f[ l_ac}h ^_ fim jzlj[^im _h oh[ ][l[
b[]c{h^im_ pc_d[( _m ^_]cl _h oh[ \ f_ |[ lij f[mnc[ ]img{nc][( fim l_mo fn[^im ^_f nl[ n[g c_h)
fi ^_j_h^_h ^_ f[ ^_n_lg ch[]c}h ]ill_]n[ ^_f _r]_mi s ^_ oh[ n{]hc][ l[ nci h [ f ^_ ij_)
l[l* G[m _m]cmcih_m l_]ig _h^[^[m ^_ oh f}\ofi ]onzh_i nlc[hao f[ l _h fim zhaofim _rn_)
lcil_m ^_ fim idim ]ih f[ gi\cfct[]c}h ^_f gcmgi s nl[hm`_l_h]c[ b[] c[ oh[ jimc]c}h
gzm _f_p[^[( j_li n[g\c{h oh[ _m]cmc}h [hao f[l ]igjf_g{hn[lc[ j[l[ ^cmjih_l f[ jc_f
]ill_]n[g _hn_ j_lg cn_h [jlip_]b[l [ fi g_dil f[m ]o[fc^[^_m jfzmnc][m ^_ f[ jc_f s _pc)
n[ l _f _]nlijc}h ^_ fim jzlj[^im( _f _jc][hni s f[m `_[m [lloa[m jimnij_l[ncp[m*

M @ A @ M @ I > @ N

-* >h_i^X[h]& A( 9(4 >img_nc] Jj_l[ncihm
ch nb_ M_acih i` nb_ @s_fc^m* K[j_l l_[^
[n N]c_hnc`c])K l[]nc][f >ih`_l_h]_ i` nb_
Him]iq N]c_hnc`c])M_m_[l]b Dhmncno n_ i`
>img_nifias( b_f^ ^olcha H[l]b -4â-5(
-525( Him]iq( j* 1.*

.* >h_i^X[h]& A( 9(4 >fchc][f K c]nol_ [h^
Nolac][f O l_[ng _hn i` <acha Ni`n Ocmmo_m
i` A[]_ [h^ I_]e* Him]iq( -53,*

/* ?edpWb[i'MAAeW& H*( Kj[l[di& =(4 Ob_
O l_[ng _hn i` K[fj_\l[f =[am* Kf[mn( l_]ih)
mnl* Nola*( .3( 06/4-( -52-*

0* D[m_i& ?( C(4 Ob_ U)=f_jb[lijf[mns*
Kf[mn( l_]ihmnl* Nola*( 00( 06//-( -525*

1* J[[i& L( <(& OeeZ'Kc_j^& <(4 >img_nc]
A[]c[f Nola_ls* Kbcf[^_fjbc[( -53/*

D* <* Alcmb\_la ( of* Bileiai -5[( Him]iq( PNNM

_
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E * M P N

<pofmcih i` nb_ m][fj cm [ l_f[ncp_fs l[ l_ chdols* Dnm i]]oll_h]_ cm ]ihh_]n_^
qcnb nb_ ^_p_fijg_hn i` ch^omnls( qb_l_ jiq_l`of g[]bch_m il nb_cl j[lnm(
mb[`nm il mbi`n ^lcp_m l_pifp_ ch ih_ ^cl_]ncih [m cn cm ]bc_`fs nb_ ][m_ qcnb
g[]bch_ niifm* M[nb_l _r]_jncih[ffs mig_ inb_l g_]b[hcmg cm chpifp_^ â mo]b
[m ch ih_ i` iol `_g[f_ j[nc_hnm â qbi q[m joff_^ ch \_nq__h lin[ls liff_lm*
Ob_ `l_ko_h]s i` nbcm nsj_ i` chdols cm ^_`chcn_fs l_ f[ n_^ ni ohjlin_] n_^ fiha
b[ cl [h^ ^_]l_[m_m ch jlijilncih ni mnlc]nfs ]igjfscha qcnb _rjfc]cn m[`_ao[l^m*

< I < O J H T

Dh [pofmcih i` nb_ m][fj nb_ mi`n chn_aog_hnm i` nb_ meoff [l_ nilh `lig
nb_cl \[m_* Nig_ [h[nigc] l_g[lem [l_ l_kocl_^ `il oh^_lmn[h^ cha nb_ g_]b)
[hcmg i` nb_ chdols( nb_ f[s_l i` m_j[l[ncih [h^ nb_ nl_[ng_hn* Ob_ mi`n ch)
n_aog_hnm i` nb_ meoff [l_ [ll[ha_^ ch [ ]b[l[] n_lcm nc] q[s* Ob_ mech i` nb_
b_[^ ]ip_l_^ qcnb b[cl cm â _p_h [`n_l nb_ fimm i` b[cl â l[ nb_ l nbc]e [h^
mnc``( hih]igjfc[hn [h^ `l[acf_( qcnb hog_liom m_\[]_iom af[h^m* Ob_ mo\)
]on[h_iom `[nns f[s_l qcnb b[cl \of\m [h^ p_mm_fm cm ^_hm_fs ch n_lmj_lm_^ \s
p_lnc][ffs ilc_hn[ n_^ \oh^f_m i` ]iff[a_hiom `c\l_m qbc]b `ilg [ p_ls `clg ]ih)
h_]ncih i` nb_ mech qcnb nb_ oh^_lfscha f[s_l( nb_ a[f_[ [jih_olinc][* Obcm
mnlo]nol_ cm []no[ffs nb_ [jih_olinc] ]_hnl_ i` nb_ ]cl]o f[l _jc]l[hom gom]f_*
Obcm [a[ch ][h \_ ^cpc^_^ chni nb_ gom]ofom `lihn[fcm qcnb nb_ gc^^f_ [h^
n_gjil[f j[lnm [h^ nb_ gom]ofom i]]cjcn[fcm* Obom nb_ `oh]ncih[f gi\cf_ ohcn
cm dichnfs `ilg_^ \s nb_ mj_]c[fct_^ mech qcnb b[ cl `iffc]f_m( nb_ cggi\cf_ mo\)
]on[h_iom ncmmo_ [h^ nb_ a[f_[ qcnb cnm ]cl]of[l gom]f_* Ob_ f[s_l qbc]b [``il^m
nb_ gincih i` nbcm ohcn ip_l nb_ ][fp[ ]ip_l_^ \s nb_ nbch j_lcimn cm nb_ j_lc)
]l[hcog [ l_[^cfs mbc`ncha f[s_l i` mj[lm_( `[nf_mm ]ihh_]ncp_ ncmmo_* Ob_ \fii^
mojjfs i` nb_ gi\cf_ `oh]ncih[f ohcn ]ig_m `lig hog_liom moj_l`c]c[f nilnoiom
p_mm_fm( ]bc_`fs `lig nb_ l_acih i` nb_ moj_l`c]c[f n_gjil[f [ln_ls [h^ nb_
i]]cjcn[f [ln_ls* Obcm msmn_g b[m [ `_q q_[e fchem ch nb_ f[s_l i` nb_ j_lc)
]l[hcog ni nb_ ^cjfic] [h^ g_hcha_[f p_mm_fm( qbc]b [l_ nb_ ]bc_` p_mm_fm
mojjfscha nb_ j_lcimn_og*
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<pofmcih i` nb_ m][fj g[s \_ _cnb_l ]igjf_n_ il j[lnc[ f qcnb l_a[l^ ni
nb_ mct_ i` nb_ [l_[ il cn g[s \_ [ ]igjf_n_ il j[lnc[ f m_j[l[ncih c*_* qcnb
nb_ mi`n ch n_aog_hn ]igjf_n_fs m_j[l[ n_^ `lig nb_ \[m_ il mncff ]ihh_]n_^ qcnb
cn \s j_^c]f_m i` p[lciom qc^nb*

ê.êG

?l[qcha <( =( >( ?

Ob_l_ g[s \_ nqi ech^m i` g_]b[hcmgm i` [pofmcih ^_n_lgchcha moj_l`c]c[f
il ^__j_l fi][ncih i` nb_ m_j[l[ncih6

-* H_]b[hcmg i` ^cl_]n cgj[]n( qbc]b cm jimmc\f_ _p_h qcnb mbiln b[cl il
[ \[f^ b_[^* $?l[qcha <( =*%
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Dgj[]n i` nb_ b_[^ ch [fgimn n[ha_hnc[f ^cl_]ncih ojih [h i\d_]n _*a*
[ \_[g _n]*( il i` [h i\d_]n ojih nb_ b_[^ _*a* [h i\d_]n nl[hmjiln_^ \s ]l[h_
_n]*( ][om_m j_l`il[ncih i` nb_ `l[acf_ gi\cf_ ohcn $m__ [\ip_X \_nq__h nb_
i\d_]n [h^ nb_ ][fp[ [h^ [pofmcih ch ^cl_]ncih i` nb_ gincih( ch nb_ fiim_
]ihh_]ncp_ ncmmo_ f[s_l i` nb_ j_lc]l[hcog* Ob_m_ [pofmcihm [l_ gimnfs j[lnc[ f
[m ni [l_[ [h^ m_j[l[ncih [h^ fi][n_^ []]il^cha ni nb_ jf[]_ i` cgj[]n qcnb
^c``_l_hn( gimnfs p_ls \li[^ j_^c]f_m* Ob_ nl_[ ng_hn cm l[ nb_ l _[ms nb[hem ni
nb_ lc]b \fii^ mojjfs \s moj_l`c]c[f p_mm_fm [h^ cm ][llc_^ ion \s mcgjfs mo no l)
cha nb_ [pofm_^ `f[j chni cnm jf[]_ [h^ chm_lncha lo\\_l afip_ ^l[chm [`n_l
b[pcha ]f_[h_^ nb_ \[m_ i` nb_ qioh^*

.* H_]b[hcmg \s ]icfcha il joffcha ch b[cl* $?l[qcha >* ?*%
Dh nbcm g_]b[hcmg nb_ gi\cf_ `oh]ncih[f ohcn cm nilh [n nb_ mcn_ i` f_[mn

l_mcmn[h]_ [h^ nbcm cm mig_ jf[]_ i` nb_ gom]of[l j[l n i` nb_ _jc]l[hcom gom]f_
_cnb_l ch `lihn il [n nb_ \[]e* Ob_ m][fj cm gimnfs ]igjf_n_fs [pofm_^ `lig
nb_ \[m_( gimn `l_ko_hnfs ch cnm _hncl_ns( i`n_h ch]fo^cha nb_ `il_b_[^* Jhfs
l[l_fs cm nb_ [pofmcih j[lnc[ f ni nb_ b[cl)mnsf_ $[m qcnb ih_ i` iol `_g[f_
j[nc_hnm% [h^ cn cm p_ls l[l_ ch^__^ nb[ n nb_ b[cl cm g_l_fs ni lh ion qb_h
[ mg[ff_l nl_mm i` b[ cl q[m ][oabn*

O M @ < O H @ I O

Aclmn nb_ \f__^cha gomn \_ mnijj_^ [h^ nl_[ ng_hn i` mbi]e chnli^o]_^*
Nbi]e cm \s hi g_[hm ohomo[f qcnb nbcm ech^ i` chdols* Aolnb_l chdolc_m b[p_
ni \_ [m]_ln[ ch_^ [h^ nl_[ n_^ [jjlijlc[n_fs( [m q_ff [m nb_ [pofm_^ [l_[* Dn cm
hi f_mm cgjiln[hn ni m_]ol_ nb_ [pofm_^ m][fj [h^ ni ^_jimcn cn ch [h c]_)\ir `il
`olnb_l om_*

Jhfs [`n_l [ff nbcm b[m \__h ^ih_ cm cn jimmc\f_ ni ai [b_[^ qcnb nb_ jf[mnc]
jli]_^ol_( qbc]b [m nb_ []no[f mo\d_]n i` nbcm ]iggohc][ncih*

K M @ G D H D I < M T > J I N D ? @ M < O D J I N

Ob_ mola_ih cm \_cha `[]_^ qcnb [ ^_`_]n i` nb_ mi`n ch n_aog_hn i` nb_
meoff ch qbc]b nb_ pcn[f( i`n_h ]ihn[gch[n_^ j_lcimn_og g[s \_ [\l[t_^ `lig
nb_ ][fp[ [n mig_ jf[]_m* $Aca* -*% Ob_ [l_[ ni \_ l_j[cl_^ cm [jjlircg[n_fs
[ m_ag_hn i` [ afi\of[l mol`[]_* >ihmc^_l[ncih cm acp_h ni ]ip_l[a_ \s ij_h il
]fim_^ g_nbi^m i` [o nial[`ncha [h^ oncfct[ncih i` al[`nm `lig nb_ m][fj i`
p[lciom nbc]eh_mm c` cn cm [ n ^cmjim[f( il `lig mig_ inb_l j[ln i` nb_ \i^s c`
jimmc\f_*

<`n_l aii^ l_mofnm qcnb ^_lgi_jc^_lg[f [onial[`nm \s nb_ ij_h g_nbi^
q_l_ a_h_l[ffs []bc_p_^( q_ ^_]c^_^ ni [jjfs nbcm g_nbi^* Ob_ h_[l)cg)
jimmc\cfcns ni `[mn_h nb_ ^l_mmcha ih nb_ mjb_lc][f mol`[]_ i` nb_ b_[^ m_]ol_fs(
q[m [h [^^cncih[f l_[mih `il ^_]c^cha ch `[piol i` nbcm g_nbi^* Ob_l_ l_g[chm
nb_ jli\f_g i` jimmc\fs n_[lcha)i`` il ^cmfi][ncha nb_ al[`n ^o_ ni gip_g_hnm
i` nb_ b_[^ ih nb_ b_[^l_mn( g[chfs ^olcha mf__j* R_ mifp_^ nbcm jli\f_g \s
momj_h^cha nb_ b_[^ qcnb [ >lon]b`c_f^ meoff ][fcj_l ip_l [ joff_s qcnb
q_cabnm [nn[]b_^*

4.



Aca* -* <pofmcih i` m][fj $j[nc_h n E* F*%* â Aca* .* Nomj_hmcih ih >lon]b`c_f^ meoff
][ fcj_l $j[ nc_h n E* F*%

H@OCJ?

Aclmn q_ nl_[ n nb_ j[nc_hn [`n_l nb_ []]c^_hn [m ^_m]lc\_^ [\ip_( m_]ol_
nb_ \fii^ l_kocl_^ `il nb_ ij_l[ncih [h^ c` nb_ m][fj q[m hin fimn( cn cm
jl_m_lp_^ ch nb_ c]_)\ir* Jh nb_ `iffiqcha ^[s ^olcha nb_ m_mmcih nb_ m][fj cm
`clmn chmj_]n_^* D` jimmc\f_( q_ om_ nb_ b[clf_mm j[ln â `il_b_[^ [h^ _s_fc^m â
[m [ `off nbc]eh_mm [onial[`n* Jhfs [`n_l jli]_mmcha nb_ m][fj( q_ l_gip_ \s
g_[hm i` [ Cog\s ehc`_( nb_ fiha_mn jimmc\f_ ^_lgi_jc^_lg[f al[`nm oh^_l
a_h_l[f [h[_mnb_mc[( `lig nb_ nbcab* Ob_h q_ g[e_ [ \oll bif_ nblioab nb_
ion_l n[\f_ i` nb_ meoff [n nb_ `[lnb_lgimn `f[ha_m i` nb_ meoff [h^ chni nb_
nl_jbch_ ij_hcham q_ chm_ln nb_ jliham i` nb_ >lon]b`c_f^ meoff ][fcj_l* Ob_
j[nc_hnm cm nb_h gip_^ `lig nb_ ij_l[ncha n[\f_ ojih [ qb__f \_^mn_[^*

Aca* /* N][fj $j[nc_h n Q* ?*X* â Aca* 0* C [clf_mm j[ln i` m][fj $j[nc_h n Q* ?*%
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Ob_l_[`n_l q_ om_ nb_ al[`nm i` nb_ `il_b_[^ [h^ nb_ _s_fc^m [h^ monol_ nb_g
_r[]nfs chni nb_ l[q ^_`_]n `lig qbc]b nb_s q_l_ nilh i``* Ob_h â mncff oh^_l
a_h_l[ f [h[_mnb_mc[ â nb_ j[nc_hn cm l[cm_^ chni [ mcnncha jimcncih [h^ `clgfs
momj_h^_^ ch nbcm jimcncih \s nb_ >lon]b`c_f^ meoff ][fcj_l* Oi nb_ ojj_l g[lach
i` nb_ `f[j ]ip_lcha nb_ `il_b_[^( q_ monol_ nb_ nqi \_mn [h^ fiha_mn al[`nm
\s nb_cl mbiln _h^m* Ob_s [l_ dich_^ nia_nb_l \s mj[lm_ mncn]b_m [h^ nb_h q_
monol_ nb_g oh^_l fcabn n_hmcih ni nb_ _^a_m i` nb_ chn[] n mech ch nb_ i]]cjcn[f
l_acih* Ob_ l_g[chcha f[n_l[f ^_`_]nm [l_ [fmi ]ip_l_^ \s monolcha al[`nm chni
jf[]_ oh^_l mfcabn n_hmcih* Obcm _hmol_m [ q_ff `cnncha [^b_mcih i` nb_ al[`nm
ih nb_ mjb_lc][f \[m_ i` nb_ b_[^* Rbcf_ jf[]cha [h^ monolcha nb_ al[`nm( q_

Aca* 1* C[clf_mm j [ ln i` m][fj mo no l_^ ch jf[]_ $j[ nc_h n Q* ?*%* â Aca* 2* >ih^cncih [ `n_ l
mo no lcha [ff a l[ `nm ch jf[]_ $j[ nc_h n Q* ?*%

_h^_[piol ni ]ip_l jimmc\f_ ^_`_]nm i` nb_ j_lcimn_og qcnb [ al[`n i` aii^
ko[fcns ch ih_ jc_]_( \on q_ j_l`il[n_ cn [\ip_ nb_ ^_`_]n ch il^_l ni [``il^
^l[ch[a_ ni m_]l_ncihm* =s mko__tcha ion [ff [cl \o\\f_m [h^ [jjlircg[ncha nb_
g[lachm i` nb_ al[`nm( nb_ ij_l[ncih cm n_lgch[n_^* <n nb_ _g_la_h]_ i` nb_
j[nc_hn `lig [h[_mnb_mc[ nb_ `cr_^ momj_hmcih cm mo\mncnon_^ \s nb_ ^sh[gc]
momj_hmcih ip_l( q_cabn_^ joff_sm qcnb [ fi[^ i` /â1 ea* Aolnb_l nl_[ ng_hn
^i_m hin ^c``_l `lig [hs ij_h al[`ncha jli]_^ol_* Ob_ l_gip[f i` qioh^
m_]l_ncih cm j_l`ilg_^ \s liff_l mk__tcha( fckoc^ [h^ ^lc_^ m_]l_ncihm [l_
mq[\\_^ `lig nb_ mollioh^cha mech* @m]b[lm [h^ mncn]b_m [l_ f[n_l l_gip_^
nia_nb_l qcnb _p_hno[f h_]linc] j[lnm i` nb_ al[`nm* Ob_ `clmn mcahm i` [ m[ncm)
`[]nils n[e_ [l_ hin_^ ih nb_ `il_b_[^ [`n_l [\ion 04 biolm( \s nb_ [jj_[l[h]_
i` jche mjinm* Ob_ fcpc^ g[l\fcha cm al[^o[ffs mjl_[^cha ohncf nb_ _hncl_ al[`n
mbiqm nbcm mcah i` pc[\cfcns [`n_l [\ion 5. biolm* Ob_ j[nc_hnm ni f_l[n_ mom)
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j_hmcih ih nb_ >lon]b`c_f^ meoff ][fcj_l p_ls q_ff( cn cm [\mifon_fs j[chf_mm
$Aca* .%* Rb_h nb_ ^_pc]_ cm l_gip_^ [`n_l -0â-4 ^[sm nb_s [l_ _rjl_mmcha
[hrc_ns [\ion jimmc\f_ j[chm il ^cm]ig`iln [h^ nb[n nb_s qiof^ jl_`_l ni
l_g[ch momj_h^_^ ih nb_ joff_sm* Ob_ \oll bif_m `il nb_ jliham b_[f [`n_l
nb_cl l_gip[f qcnbch 3â-, ^[sm( mbiqcha `ilg[ncih i` [ ]lomn cgg_^c[n_fs
[`n_l momj_hmcih b[m \__h ^cm]ihncho_^* M_mc^o[f ^_`_]nm il ^_`_]nm ]ich]c^cha
qcnb gcmmcha j_lcimn_og $[n nb_ mcn_m i` nb_ \oll bif_m% [l_ _[mcfs g[h[a_^
[n [onial[`ncha qcnbion momj_hmcih( _p_h c` nb_ ij_h g_nbi^ q[m [jjfc_^*

Aca 3* H[l\fcha i` `i l_b_[^ [m mcah i` ch]cj c_h n \fii^ mojjfs 04 blm* [ `n_ l [jjfc][ncih
$j[nc_h n Q* ?*%* â Aca* 4* C_[fcha hch_ q__em [`n_l []]c^_hn $j[nc_h n Q* ?*%

> < N @ M @ K J M O N

-* Q*?*( `_g[f_( [a_^ .- s_[lm* Nb_ qile_^ ch [ g[]bchcha qilembij qcnb
oh]ip_l_^ b[ cl [h^ q[m ][oabn \s [ nolhcha mb[`n \_nq__h nqi g[]bch_m* Nb_
q[m nblc]_ nolh_^ [lioh^ nb_ mb[`n \_`il_ nb_ m][fj q[m nilh i``* Nb_ q[m
hin oh]ihm]ciom \on b[^ [gh_ms `il nb_ []]c^_hn* Nb_ q[m \lioabn ni bimjcn[f
\s [g\of[h]_ ch aii^ ]ih^cncih( nb_ m][fj q[m \lioabn [fiha ql[jj_^ ch
[ mn_lcf_ niq_f* J\d_]ncp_ `ch^cha6 nb_ _hncl_ b[cls j[ln [h^ nb_ `il_b_[^ qcnb
_s_\liqm( nb_ liin i` nb_ him_ [h^ nb_ ojj_l _s_fc^m _r]_jn nb_ mech ip_l
nb_ n[lm[ f jf[n_m( q_l_ m][fj_^* Ob_ \[m_ q[m micf_^ \s ^cln `lig nb_ qilembij
`fiil [h^ \s mb[pcham* Ob_l_ q_l_ [fmi mg[ff f[]_l[ncihm \_bch^ nb_ nilh)i``
[olc]f_m* Dh nb_ j[lc_ n[ f l_acih ih nb_ lcabn( nb_l_ q[m [ ^_`_]n i` nb_ j_lc)
imn_og [\ion 3S0 ]g ch mct_* =K --,+3,( K 5.+gch* Dhn_lh[f _r[gch[ncih6 hilg[f
`ch^cham* I_olifiac][f _r[gch[ncih6 ]_l_\l[f ]ih]ommcih qcnbion `i][f mcahm*
<h c*p* ch`omcih q[m acp_h ih [^gcmmcih( g[n]b_^ \fii^ q[m il^_l_^ [h^
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[h[fa_nc]m [h^ [hncn_ n[hc] m_log q_l_ [^gchcmn_l_^* G[la_l \f__^cha p_mm_fm
q_l_ fi][ffs fca[n_^ [h^ [ gicmn( ]igjl_mmcp_ \[h^[a_ [jjfc_^* Ob_ m][fj q[m
mnil_^ ch [ l_`lca_l[nil * <`n_l 0 biolm( nb_ l_ko_mn_^ ]igj[nc\f_ ohcnm i`
]cnl[ n_^ \fii^ b[pcha \__h m_]ol_^( nb_ \[m_ i` nb_ ^_`_]n q[m ]f_[h_^ i` ^cln
[h^ mb[pcham( nb_ f[]_l[ncihm i` nb_ [olc]f_m [h^ ch nb_ j_lc[olc]o f[l l_acih
q_l_ monol_^( ^_lgi_jc^_lg[f al[`nm q_l_ n[e_h \s Cog\s ehc`_ `lig ih_
nbcab* Ob_ ^_`_]n ih nb_ b_[^ q[m ]ip_l_^ qcnb gicmn ]igjl_mmcp_ ^l_mmcham*
Jh nb_ h_rn ^[s $.2 biolm [`n_l nb_ []]c^_hn% q_ \_a[h ni ]on i`` [h^ nlcg

Aca* 5* =locm_^ [h^ ni lh m][fj $j[ nc_h n <* F*%* â Aca* -,* ?_lgi_jc^_lg[f a l[ `nm mo no l_^
ch jf[]_ $j[ nc_h n <* F*%

nb_ b[clf_mm j[ l n i` nb_ m][fj $Aca* /( 0%* Ob_h( oh^_l a_h_l[ f [h[_mnb_mc[( nbcm
`off nbc]eh_mm al[` n q[m mo no l_^ chni jf[]_ $Aca* 1%* Ob_ >lon]b`c_f^ meoff
][fcj_l q[m chm_ln_^ chni nb_ \oll bif_m [h^ nb_ j[nc_h n nl[hm`_ ll_^ ojih
[ qb__f \_^ ih qbc]b mb_ q[m mojjiln_^ ch nb_ mcnncha jimcncih \s nb_ >lon]b)
`c_f^ meoff ][fcj_l( `cr_^ joff* ?_lgi_jc^_lg[f al[`nm n[e_h ch nb_ jlcg[ls
nl_[ng_hn $Aca* 2% q_l_ nb_h monol_^ chni nb_ l_g[chcha ^_`_]n ch nb_ g[hh_l
^_m]lc\_^ ch nb_ jl_pciom j[ln* Ob_ b_[^ q[m f_`n q cnbion [ ^l_mmcha* <`n_l
nb_ _g_la_h]_ i` nb_ j[nc_hn nb_ `cr_^ momj_hmcih q[m _r]b[ha_^ \s q_cabn_^
joff_sm qcnb / ea* Ob_ j[nc_h n ni f_l[n_^ nb_ momj_hmcih qcnbion nb_ mfcabn_mn
]igjf[chnm* Ol_[ng_hn q[m ][llc_^ ion [m ^_m]lc\_^ [\ip_* Ob_ al[` n i` nb_
`il_b_[^ [h^ _s_fc^m mn[ l n_^ g[l\fcha al[^o[ffs qcnbch 04 biolm [`n_l
[jjfc][ncih $Aca* 3%* Ob_ `off nbc]eh_mm al[`n mbiq_^ [ ]igjf_n_ n[e_( nb_
^_lgi_jc^_lg[f al[`nm niie ni [ f[la_ _rn_hn( hi n[e_( biq_p_l( i]]ol_^ ip_l
nb_ j_lcimn[f ^_`_]n \on cn q[m ^_]l_[m_^ \s nb_ ip_lf[jjcha _^a_m i` [^d[]_hn
al[`nm*

Ob_ ][fcj_l q[m l_gip_^ [`n_l -0 ^[sm* <`n_l nbl__ q__em nb_ ^lc_^
ion_l n[\f_ q[m ^lcff_^ [h^ ]bcjj_^ i`` [h^ nb_ ^_lgi_jc^_lg[f a l[`nm q_l_
jf[]_^ ip_l mg[ff l_m c^o[f ^_`_]nm* <`n_l [hinb_l `iol q__em nb_ b_[fnbs
al[hof[ ncihm [n nb_ mcn_ i` nb_ j_lcimn[f ^_`_]n ]iof^ \_ ]ip_l_^ \s al[`nm
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[h^ [ `ilnh cab n f[ n_l nb_ j[nc_hn q[m ^cm]b[la_^ big_ `lig nb_ bimjcn[f qcnb
[ b_[f_^ qioh^ $Aca* 4%*

?olcha nb_ nl_[ ng _h n mb_ b[^ l_]_cp_^ -(/,, gf qbif_ \fii^ \on hi [h nc)
\cinc]m q_l_ [^gchcmn_l_^* Ol_[ng_hn ncff ]igjf_n_ b_[fcha niie 5 q__em*

.* <*F*( `_g[f_( [a_^ -3 s_[lm* Nb_ qile_^ ch [ q_[pcha mbij qcnb chmo`)
`c]c_hnfs ]ip_l_^ b[cl( ]ig\_^ chni nqi nl_mm_m* Jhfs ih_ mc^_ q[m ][oabn
[h^ ]igjf_n_fs nig i``( nb_ inb_l mc^_ mo``_l_^ ihfs m_j[l[ncih `lig h_[lfs
nb_ _hncl_ b[f` i` nb_ b_[^ _r]_jn [ \li[^ j_^c]f_* Nb_ q[m hin oh]ihm]ciom

Aca* --* >ih^cncih m_p_h q __em [ `n_ l []]c^_h n $j [ nc_h n <* F*%

\on ^c^ hin l_g_g\_l nb_ []]c^_hn [h^ [`n_l [ `_q biolm mb_ q[m nl[hmjiln_^
ni iol ^_j[lng_hn ch aii^ ]ih^cncih* <`n_l [^gcmmcih( ^l_mmcham q_l_ hin
]b[ha_^( ihfs g[n]b_^ \fii^ q[m il^_l_^* Ph^_l a_h_l[f [h[_mnb_mc[ ih nb_
h_rn ^[s ^_lgi_jc^_lg[f al[`nm q_l_ `clmn n[e_h qcnb [ bog\s ehc`_ `lig
nb_ nbcab [h^ nb_ ^l_mmcha l_gip_^ `lig nb_ b_[^* J\d_]cp_ `ch^cha6 nb_ mi`n
j[lnm i` nb_ f_`n b[f` i` nb_ b[ cl \_[lcha j[ln nl[hm]_h^cha mig_qb[n nb_
gc^)fch_ [h^ nb_ al_[ n_ l j[ln i` nb_ f_`n b[f` i` nb_ `il_b_[^ q_l_ gcmmcha*
Ob_ \[m_ q[m ]f_[h ih nb_ qbif_( nb_ ^_`_]n i` nb_ j_lcimn_og ch nb_ j[lc_n[f
l_acih q[m [\ion /S/ ]g ch mct_* Ob_ m][fj \lioabn [fiha ch nb_ niq_f i`
nb_ j[nc_h n [h^ mnil_^ ch nb_ c]_)\ir q[m om_f_mm \_cha \[^fs nilh [h^ \locm_^
$Aca* 5X( Ob_ >lon]b`c_f^ meoff ][fcj_l q[m [jjfc_^ qbcf_ nb_ j[nc_hn q[m ch
[ mcnncha jimcncih ih nb_ \_^* <`n_l nb_ j[nc_hn qie_ oj nb_ ]il^ q[m ]ih^o]n_^
ip_l [ joff_s qcnb [ q_cabn i` 0 ea [nn[]b_^ ni cn* Ob_ ^_`_]nm q_l_ ]ip_l_^
\s monolcha ^_lgi_jc^_lg[f al[`nm chni jf[]_ $Aca* -,%* < aii^ n[e_ q[m
i\m_lp_^ qcnb nb_ _r]_jncih i` nb_ mcn_ i` nb_ j_lcimn[f ^_`_]n \on nb_ mct_
i` nb_ ^_`_]n q[m ]ihmc^_l[\fs ^_]l_[m_^* >lon]b`c_f^çm ^_pc]_ q[m l_gip_^
[`n_l -4 ^[sm* <`n_l / q__em [ bif_ q[m ^lcff_^ chni nb_ ion_l n[\f_ [n nb_
^_`_]n i` nb_ j_lcimn_og [h^ [`n_l [ q__e aliqcha al[hof[ncihm q_l_ ]ip_l_^
\s h_q al[`nm* <n nb_ m[g_ ncg_ [ ^_`_]n ch nb_ i]]cjcn[f l_acih ][om_^ \s
_r]cmcih i` h_]linc] j[lnm `lig nb_ m][fj i` nb_ ijjimcn_ mc^_ qbc]b q[m hin
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nilh i`` [h^ ihfs jo n \[]e chni jimcncih( q[m ]ip_l_^ \s al[`nm nii $Aca* --%*
Nb_ b[^ l_]_cp_^ [fnia_nb_l 5,, gf i` qbif_ \fii^ \on hi [hnc\cinc]m*

/* E*F*( `_g[f_ [a_^ /1 s_[lm* Nb_ qile_^ qcnb oh]ip_l_^ b[ cl [n [ jl_mmcha
g[]bch_ `il mb__n af[mm* Ob_ ]if^ lin[ ncha ]sfch^_l ][oabn b_l \s nb_ b[ cl
[h^ ^l_q nb_ [pofm_^ m][fj ch \_nq__h nb_g* Nb_ q[m hin oh]ihm]ciom( ]iof^
l_g_g\_l nb_ []]c^_hn( \on pigcnn_^* <`n_l nl_[ ng_h n [n nb_ molac][f ^_j[ l n)
g_hn [n b_l big_ niqh( mb_ q[m nl[hmjiln_^ ni iol ^_j[lng_hn ch aii^ ]ih)
^cncih* H[n]b_^ \fii^ q[m l_ko_mn_^ [n ih]_ [h^ nb_ m][fj â jlij_l mn_lcf_

Aca* -.* >ih^cncih [`n_ l a l[ `nm mo no l_^ ch jf[]_ $j[ nc_h n E* F*%* â Aca* -/* C_[f_^ [`n_ l
`iol q __em $j[nc_h n E* F*X

q l[jjcha ^cml_a[l^_^ â qbc]b q[m m_hn qcnb nb_ j[nc_hn( q[m mnil_^ ch [h
c]_ \ir qcnbion \_cha chmj_]n_^* I_rn ^[s nb_ `il_b_[^ oj ni nb_ b[clfch_ i`
nb_ m][fj q[m jli]_mm_^( ]f_[hm_^ [h^ nlcgg_^* ?_lgi_jc^_lg[f al[`nm q_l_
n[e_h `lig ih_ nbcab* J\d_]ncp_ `ch^cham $Aca* -%6 ^_`_]n ip_l nb_ ][fp[ [h^
`il_b_[^ ch]fo^cha _s_\liqm qcnb ]f_[h \[m_* Ob_ `il_b_[^ monol_^ [m [ `off
nbc]eh_mm al[`n chni jimcncih [h^ >lon]b`c_f^ meoff ][fcj_l [jjfc_^* Rbcf_ nb_
j[nc_hn q[m `clgfs momj_h^_^( nb_ l_g[chcha ^_`_]nm q_l_ ]ip_l_^ qcnb al[`nm
`lig nb_ nbcab $Aca* -.%* < n[e_ ni nb_ `off _rn_hn l_mofn_^( `il_b_[^ al[`n
ch]fo^_^* Ob_][fcj_l q[m l_gip_^ [`n_l nqi q__em [h^ nqi q__em f[n_l
nb_ j[nc_h n q[m ^cm]b[la_^ `lig bimjcn[f ]ol_^ $Aca* -/%* Nb_ l_]_cp_^ 1,, gf
\fii^ ^olcha b_l mn[s [n iol ^_j[lng_hn*

> J I > G P N D J I

R_ ]ihmc^_l nb_ [\ip_ ^_m]lc\_^ g_nbi^ i` nl_[ ng_hn i` [pofmcih i` nb_
m][fj ni \_ _rj_^c_hn \_][om_ cn l_jl_m_hnm [ j[chf_mm [h^ ]ig`iln[\f_ n l _ [ n )
g_hn `il nb_ j[nc_hn( l[j c^[]bc_p_g_hn i` m[ncm`[]nils l_mofnm [n al_[nfs
mcgjfc`c_^ [h^ _[mc_l ][l_* C* N*
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N P HH< M T

< g_nbi^ i` nl_[ ng_hn i` [pofmcih i` m][fj ch momj_hmcih ih [ >lon]b`c_f^
meoff ][fcj_l omcha [onifiaiom mech al[`nm ch [h ij_h q[s cm ^_m]lc\_^* Ob_
l_[mih qbc]b b[m f_^ nb_ [onbil ni om_ nbcm g_nbi^ [h^ cnm [^p[hn[a_m [l_
]ihmc^_l_^ ch ^_n[cf* Ob_ mojjf_g_hn ]ihn[chm nb_ ][m_ bcmnilc_m i` nbl__
j[nc_hnm nl_[ n_^ ch nbcm q[s qcnb aii^ l_mofnm* Ob_ mech chn_aog_hn i` nb_ meoff
b[^ ]igjf_n_fs b_[f_^ [`n_l hch_( m_p_h [h^ `iol q__em l_mj_]ncp_fs*

MyNPHy

LhW_j[c[dj Z[ bW juj[ iYWbfu[ fWh kd[ ikif[di_ed ikh +}W]hW\[ ekl[hj[
Z[ ;hkjY^\_[bZ

E* M o m

Jh jl{m_h n_ oh hiop_[o gi^_ ^o nl[ cn_g _h n ^_ f[ n{ n_ m][fj{_ [ Q[c^_ ^çoh_ mom)
j_hmcih mo l -ç[a l[`_ iop_ln_ ^_ > lon]b`c_f^ mcg ofn[h{g _°n [p_] oh_ [onial[``_*

Jh [ \c_h ]ihmc^_l{ f_N& l[ cmihm koc ihn g_h{ Q[on_ol [ ]bicmcl ]_ gi^_)]c( m_m
[p[hn[a_m s ]igjlcm* G[ ][mo cmncko_ ^o nl[ cn_g _h n ^_ nli cm `_gg_m g[f[^_m [chmc
micah{_m _mn [dio{_* @ff_ ]igjiln_ f[ ^ol{_ ^_ ao{lcmih ^_ f[ ]iop_lnol_ ]on[h{_ [o
]iolm ^_ h_o`( m_j n _n ko[ nl_ m_g[ch_m*

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

:[^WdZbkd] Z[h Cef\iaWbf_[hkd] ZkhY^ 9k\^Wd][d Wk\ Z_[ ;hkjY^\_[bZiY^[
Cb[cc[ Wk\ e\\[d[ O[_i[

E* M o m

@m q cl^ _ch_ h_o_ H_nbi^_ tol =_b[h^foha ^_l Fij`me[fjc_loha \_m]bl_c\_h( ^c_
[o` ^_g <o`b^ha_h [o` ^c_ > lon]b`c_f^m]b_ Ff_gg_ oh^ ^_l < oni nl[hmj f[h n[ncih [o`
i``_h_ R_cm_ \_lobn* @m q _l^_h [om`cfb lfc]b ^c_ Blcch^_ oh^ Qiln_cf_ _lq [an( ^c_ ^_h
<onil to ^c_m_g Q _l`[bl_h a_`ccb ln b[\_h* <\m]bfc_mm_h^ \_m]bl_c\ n ^_l <onil ^c_6
F l[he_ha_m]b c]b n_ pih ^l_c [o` ^c_m_ R_cm_ \_b[h^_fn_h K[nc_hnchh_h( \_c ^_h_h piff)
mn[h^ca_ C_cfoha ^_l C[on^_]e_ h[]b 5( 3 oh^ 0 Ri]b_h _l`ifan_*

M @ N P H @ I

LhWjWc_[dje Zk kdW YWX[pW [iYWbfWZW feh ikif[di_ed [d bW W]hW\[ WX_[hjW
Z[ ;hkjY^\_[bZ

E* M o m

Ao_ j l_m_h n[^i oh gi^i ho_pi ^_ nl[ n[ l oh[ ][\_t[ _m][fj[^[]ih[so^[^_mom)
j_hmcih ^_ f[ g cmg[ _h f[ [a l[`_ ^_ > lon]b`c_f^ ]ih nl[mj f[h n_[onin}jc]i*Ao_ \c_h
]ihmc^_l[^[ f[ l[t}h ko_ b[\ |[ ff_p[^i [f [o ni l [ _mn_ gi^i ^_ nl[ n[g c_h ni s mom
p_hn[d[m* @mnz [^ doh n[^[ f[ ][mo cmnc][ ^_f nl[ n[g c_h ni ^_ nl_ m god_l_m _h`_lg[m( s f[
]ol[]c}h ^_ f[ ]i\_lno l[ ]o n[h_[ ^_hnli ^_ 5( 3 s 0 m_g[h[m*
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J = > = J = F ; = K

+( ;hed_d& L( <(4 Pm_ i` C[cl)=_[lcha
Koh]b B l[`nm `il K[lnc[ f O l[og[nc] Gimm_m
i` nb_ N][fj* Kf[mn( l_]ihmnl* Nola*( 0. 6 002(
-524*

.* :e^c[d& E(4 N][fjcha Dh do lc_m [h^
Ob_cl H [h[a_g_hn* >bclola( /5 6 /33( -524*

/* >Whh[b& L(& D[Whd_d]& <( ?(4 Oin[f
<pofmcih i` nb_ N][fj* H_^* E* [omn* -(
-- 6 102( -53/*

0* BWakXva& B(4 O l_[ng _hn i` <pofmcih i`
N][fj $ch >t_]b%* <]n[ >bcl* ilnbij*
Ol[og[n* õ_]b*( /0( 2 6 .13( -523*

1* CWpWael& ?( E(4 Ol_[ng _hn i` Oin[f
N][fjcha Dhdols i` nb_ C_[^ $ch Mommc[h%*
J lnij* Ol[pg* Klin_t*( // 6 1,( -53.*

2* DWkX[& B(4 Ol_[ng _h n i` N][fjcha* U\f*
>bcl*( 51 6 550( -53,*

3* Dk& E( E(4 No]]_mm`of M_jf[]_g_hn i`
<pofm_^ N][fj( ][m_ l_ji ln* Kf[mn( l_]ihmnl*
Nola*( 0/( / 6 ./-( -525*

4* EkhWj& B(4 >igjf_n_ N][fjcha* Dg)
g _^c[n_ M_jimcncih* Gsih >bcl*( 21 6 0-0(
-525*

5* F[_Z^WhZj& @( @(4 Kimmc\cfcnc_m i`
O l_[ng _hn i` nb_ Oin[f C[cls N][fj [h^
nb_ Alih n[ f M_acih q cnb ?cgchoncp_ Bl[`nm
O[e_h `lig N][fj Dnm_f`* Gsih g_^* ...(
.4 6 5-( -525*

-,* L^ecfied& D( O(& Kf_lWYa& B(& :[dd[j&
B( =(4 H[h[a_g_hn i` G[la_ N][fj ?_`_]nm*
E* Ol[og*( -,( . 6 -1/( -53.*

?l* E* Mom( F l[dmez h_gi]hc]_( ímn| h[^ G[\_g( >t_]bimfip[ec[
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Bl[]_ B_h_l[f Cimjcn[f( R chhcj_a $>[h[^[%
? _j[lng _hn i` Kf[mnc] Nola_ls

9F 9DL=JF9L= L=;@FAIM= >GJ J=;GFKLJM;LAGF
G> L=F<G;9D;9F=MK

I * D * @ G N < C T

Ob_ n_h^i][f][h_om cm nb_ nbc]e_mn [h^ mnliha_mn n_h^ih ch nb_ \i^s* Dn cm
nb_ n_h^ih i` chm_lncih i` \inb nb_ a[mnli]h_gcom [h^ mif_om gom]f_m qbc]b
[l_ nb_ ]bc_` j f[h n[l `f_rilm i` nb_ `iin* Gimm i` nbcm n_h^ih `il]_m nb_ j[nc_hn
ni q[fe ih nb_ b__f qcnbion jomb i``* Dn [fmi ][om_m al_[n q_[eh_mm i` nb_
jiq_l i` j f[h n[ l `f_rcih [n nb_ [hef_( [fnbioab mig_ jiq_l l_g[chm nblioab
nb_ []ncih i` nb_ nc\c[fcm jimn_lcil( nb_ j_lih_c( [h^ nb_ ni_ `f_rilm* $<^[gm(
-522% D` nb_ f[mn nqi [l_ fimn ch [^^cncih ni nb_ n_h^i][f][h_om( nb_ jiq_l i`
j f[h n[ l `f_rcih [fgimn ^cm[jj_[lm* Ob_ joljim_ i` nbcm j[j_l cm ni jl_m_hn
[ j[nc_hn b[pcha b[^ mo]b [ jli\f_g [h^ nb_ n_]bhcko_ om_^ ni ]ill_]n cn*

> < N @ M @ K J M O

< 1, s_[l if^ ][o][mcih g[f_ q[m [^gcnn_^ ni nb_ Bl[]_ B_h_l[f Cimjcn[f
ih J]ni\_l 1( -53. `iffiqcha [h []]c^_hn[f aohmbin qioh^ i` nb_ \[]e i` bcm
lcabn fiq_l f_a [h^ [hef_*

?_\lc^_g_hn q[m ][llc_^ ion ih nb_ m[g_ ^[s [h^ [ mechal[`n q[m [jjfc_^
ih J]ni\_l --( -53.*

A q[m [me_^ ni m__ nb_ j[nc_hn J]ni\_l .-( -53.* Ob_ qioh^ q[m ch`_]n_^
[h^ b[^ [ l[ nb_ l `iof mg_ff ni cn* Ob_ mechal[`n q[m mfioab_^ [h^ nb_ n_h^i)
][f][h_om q[m h_]linc] $Aca* -%*

< mq[\ `il > " N q[m n[e_h [h^ l_p_[f_^ nb_ jl_m_h]_ i` >fimnlc^cog
R_f]bcc( @hn_li\[]n_l( [h^ @* >ifc* <ff q_l_ m_hmcncp_ ni <gjc]cffch qbc]b q[m
acp_h( [h^ ih J]ni\_l .1( -53. b_ q[m n[e_h ni nb_ ij_l[ncha liig*

A c l m n J j _ l [ n c i h 6 $?_\lc^_g_hn( mjfcn)mechal[`n ]ip_l[a_ [h^ ^_)
f[s_^ ]limm)f_a `f[j%*

Ph^_l a_h_l[f [h_mnb_mc[( nb_ qioh^ q[m cllca[n_^( ]f_[hm_^ [h^ nb_
h_]linc] ncmmo_ q[m ^_\lc^_^* Dn q[m ]f_[l nb[n nb_ j[nc_hn b[^ fimn nb_ `iffiqcha
mnlo]nol_m6

Ob_ mech( nb_ moj_l`c]c[f [h^ ^__j `[m]c[ i` nb_ \[]e i` nb_ fiq_l f_a( nb_
mol[f h_lp_( nb_ qbif_ n_h^i][f][h_om( j[ln i` nb_ j_lih_om fihaom n_h^ih(
j_lih_om \l_pcm gom]f_( `f_ril ^cacnilog fihaom gom]f_( jf[hn[lcm n_h^ih [h^
nb_ jimn_lcil nc\c[f [ln_ls [h^ h_lp_*

5-



Al[ag_hnm i` \ih_ q_l_ ^_n[]b_^ `lig nb_ moj_lcil [h^ gc^^f_ jilncih
i` nb_ jimn_lcil mol`[]_ i` nb_ ][f][h_om* >igjf_n_ b_gimn[mcm q[m i\n[ch_^(
nb_ [l_[ q[m ]ip_l_^ qcnb [ mjfcn)nbc]eh_mm mechal[`n $ n[e_h `lig nb_ lcabn
nbcab% [h^ [ jl_mmol_ ^l_mmcha [h^ jf[mn_l mjfch q_l_ [jjfc_^* < `f[j q[m
l[cm_^ `lig nb_ f_`n f_a [h^ monol_^ ch jf[]_ `il f[ n_l om_ [m [ ]limm)f_a `f[j*

N _ ] i h ^ J j _ l [ n c i h 6 $>limm)f_a ` f[ j %*
Obl__ q__em f[n_l( ]limm)f_a `f[j q[m j_l`ilg_^* Dggi\cfct[ncih q[m

g[chn[ch_^ qcnb jlircg[ffs jf[]_^ jf[mn_l ][mnm( mojjf_g_hn_^ qcnb ^cmn[f
Nn_chg[hh jchm*

.. _\b_]é

Aca* -6 Ob_ ]ih^cncih i` nb_ f_a qb_h `clm n m__h* Iin_ nb_ h_]li nc] n_h^i][f][h_om* â
Aca* .6 Ob_ j f[h n[ lcm n_h^ih [h^ cnm g_min_hih

O b c l ^ J j _ l [ n c i h 6 $K_^c]f_ ^cpcmcih [h^ chm_n%*

Obl__ q__em f[n_l( nb_ j_^c]f_ q[m ^cpc^_^ [h^ ]fim_^* C_[fcha i]]oll_^
oh_p_hn`offs* Ciq_p_l( nb_ j[nc_hn q[m oh[\f_ ni j f[h n[l `f_r bcm `iin [h^ b_
q[m q[fecha ih nb_ b__f qcnbion jomb i``* C_ q[m e_jn ih chn_hmcp_ jbsmci)
nb_l[js ni g[chn[ch nb_ mnl_hanb i` nb_ ][f` gom]f_m*

A i o l n b J j _ l [ n c i h 6 $M_]ihmnlo]ncih i` n_h^i][f][h_om%*

Aiol gihnbm f[n_l( nb_ j[nc_hn q[m ij_l[n_^ ih `il l_]ihmnlo]ncih i` nb_
n_h^i][f][h_om* Ob_ jf[hn[lcm n_h^ih q[m l_gip_^ `lig nb_ f_`n f_a nblioab
[ mg[ff nl[hmp_lm_ ch]cmcih mfcabnfs [\ip_ [h^ jimn_lcil ni nb_ g_^c[f g[ff_ifom*
Ob_ nqi j[fg[lcm n_h^ihm q_l_ l_gip_^ qcnb nb_ j[l[ n_hih [h^ g_min_hih
[nn[]b_^ ni nb_g $Aca* .%* Oqi ch]cmcihm q_l_ g[^_7 ih_ [\ip_ [h^ ih_ \_fiq
nb_ ]limm)f_a `f[j $Aca* /%*

Ob_ fiq_l ch]cmcih _rjim_^ nb_ l_g[chcha j[ln i` nb_ ][f][h_om nblioab
qbc]b nqi ]b[hh_fm q_l_ ]l_[n_^ ni g__n ch nb_ ^_jnb i` nb_ \ih_* Ob_ jf[hn[lcm
n_h^ih al[`n q[m j[mm_^ nblioab nb_m_ ]b[hh_fm* Oi g[e_ [ fiij nblioab nb_
\ih_( nb_ nqi mc^_m i` nb_ n_h^ih q_l_ monol_^ ni _[]b inb_l [n ih_ jichn [m
nb_s _g_la_^ `lig nb_ ^lcff bif_m*



Oi l_ch`il]_ nb_ jf[hn[lcm n_h^ih( _[]b i` cnm mc^_m q_l_ chn_lqip_h qcnb
[ j[fg[lcm n_h^ih nblioab qbc]b mg[ff fihacno^ch[f mjfcnm q_l_ ]l_[n_^ [h^
[fn_lh[n_^ qcnb mcgcf[l mjfcnm ch nb_ jf[hn[lcm n_h^ih* Ob_ doh]ncihm q_l_
m_]ol_^ qcnb [ hog\_l i` ch n_llojn_^ monol_m $Aca* /%*

< nohh_f q[m ]l_[n_^ ^__j oh^_l nb_ mech `f[j nblioab qbc]b nb_ jlircg[f
_h^m i` nb_ n_h^ih al[`n q_l_ j[mm_^ ojq[l^*

Rbcf_ nb_ eh__ q[m `f_r_^ [h^ nb_ `iin q[m ch _kochom( [h[mnigimcm i` nb_
jlircg[f _h^m i` nb_ n_h^ih al[`n ni nb_ mnogj i` nb_ n_h^i][f][h_om q[m

Aca* /6 Ob_ ch]cmcihm [\ip_ [h^ \_fiq nb_ `f[j `il _rjimol_ i` nb_ mnogj i` n_h^i)
][f][h_om [h^ nb_ ][f][h_om \ih_* Iin_ nb_ ch n_lq ip_h n_h^ihm qbc]b qcff \_ j[mm_^
oh^_l nb_ `f[j* â Aca* 06 <h[mnigimcm i` nb_ n_h^ih a l[ `n ni nb_ nqi `f[jm ]l_[n_^

`lig nb_ mnogj i` nb_ n_h^i][ f][h_om [h^ nb_ a[mnli]h_g com [jih_olimcm

j_l`ilg_^* Alig nb_ mnogj i` nb_ n_h^ih [h^ a[mnli]h_gcom [jih_olimcm( nqi
`f[jm q_l_ `[mbcih_^ [h^ f_`n [nn[]b_^ [n [ jichn jlircg[f ni nb_ _h^ i` nb_
mnogj* @[]b `f[j q[m nqcmn_^ -4,Ä ih cnm_f`* Dh nb_ l[q mol`[]_ i` _[]b `f[j( nb_
_h^ i` nb_ n_h^ih al[`n q[m [h[mnig_^ $Aca* 0% [h^ nb_ jimcncih i` nb_ f_• q[m
g[chn[ch_^ qcnb [ fiha f_a jf[mn_l ][mn*

K i m n ) i j _ l [ n c p _ > i o l m _ 6

Ob_ fiha f_a ][mn q[m l_jf[]_^ qcnb [ mbiln f_a q[fecha ][mn [`n_l `iol
q__em* Ob_ j[nc_hn nb_h al[^o[ffs l_mog_^ q[fecha* Aiol q__em f[n_l( nbcm
][mn q[m l_gip_^ [h^ q[fecha qcnb q_cabn)\_[lcha q[m mn[ln_^*

@r[gch[ncih i` nb_ j[nc_hn ih_ s_[l jimn)ij_l[ncp_ l_p_[f_^ nb_ `iffiqcha6
<h[_mnb_mc[ i` nb_ mif_ [m q_ff [m [ mnlcj i` mech i` [\ion b[f` [h ch]b qc^_

[fiha nb_ f[ n_l[ f [mj_]n i` nb_ ^ilm[f mol`[]_ i` nb_ lcabn `iin $^o_ ni chdols
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Aca* 1( 26 Obl__ gihnbm jimn)ij_l[ncp_ â nb_ j[ nc_h n mn[h^ cha ih bcm ni_m*

i` nb_ jimn_lcil nc\c[f h_lp_%* Ob_l_ q[m mig_ cgjlip_g_hn ch nb_ m_hm[ncih
ch nb_ g_^c[f [mj_]n i` nb_ mif_ ch nb_ j[mn `_q gihnbm $jli\[\fs ^o_ ni ip_l)
f[jjcha i` m_hm[ncih%* Ob_m_ [l_[m i` [h[_mnb_mc[ q_l_ ^ls [h^ ^_g[l][n_^
\s `ch_ ^_mko[g[ncih*

Ob_ lcabn `iin q[m mfcabnfs ]if^ ch ]igj[lcmih qcnb nb_ f_`n `iin $^o_ ni
chdols i` nb_ jimn_lcil nc\c[f [ln_ls [h^ h_lp_%* Ciq_p_l( hi ]s[himcm( l_^h_mm(
mq_ffcha( of]_l[ncih( hil bsj_l[_mnb_mc[ q[m ^_n_]n_^*

Ii fcgj q[m hinc]_^ [h^ nb_ j[nc_hn ch^c][n_^ nb[n b_ q[m hiq omcha bcm
f_a nb_ m[g_ [m b_ b[^ \_`il_ nb_ []]c^_hn*

Ob_ j[nc_hn q[m [\f_ ni mn[h^ ih bcm ni_m $Aca* 1 " 2%( ni []]igjfcmb
[fgimn hilg[f l[ha_ i` [hef_ gip_g_hn $/1 ^_al__m i` j f[h n[ l `f_rcih [h^
.1 ^_al__m i` ^ilmc`f_rcih% $Aca* 3 " 4%* C_ q[m ihfs j[lnc[ffs [\f_ ni fc`n nb_

Aca* 3( 46 Bii^ l[ha_ i` ^ilmc`f_rcih [h^ j f[h n[ l `f_rcih
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b__f `lig nb_ `fiil qbcf_ mn[h^cha ojih nb_ [``_]n_^ f_a* Dn q[m ^_]c^_^ ni
][fc\l[n_ nb_ ginil jiq_l i` nb_ a[mnli]h_gcom gom]f_ [n 0 omcha U[]b[lsçm
g_nbi^ $U[]b[ls( -510%* Gimm i` nb_ j_lih_c [h^ nb_ ni_ `f_ril q[m nb_ ][om_
i` nb_ j[lnc[ f fcgcn[ncih i` fc`ncha nb_ b__f qbcf_ mn[h^cha ojih nb_ [``_]n_^ f_a*

Dh -53.( D ^_m]lc\_^ nb_ om_ i` chn_lqip_h n_h^ih al[`n ch ]ill_]ncih i`
nl[og[nc] `iin^lij $@fm[bs( -53.%* Ob_ m[g_ jlch]cjf_ q[m [jjfc_^ `il l_ )
]ihmnlo]ncih i` nb_ n_h^i][f][h_om ch nb_ ][m_ ^_m]lc\_^* Ciq_p_l( dichcha nb_
jf[hn[lcm n_h^ih qcnb nb_ nqi j[fg[lcm n_h^ihm jlipc^_^ [ mnliha_l n_h^ih
al[`n nb[ n l_jf[]_^ nb_ mnliha_mn n_h^ih ch nb_ \i^s $nb_ n_h^i][f][h_om%* D`
nb_ j f[hn[lcm n_h^ih ih nb_ lcabn f_a q[m [p[cf[\f_( cn ]iof^ \_ om_^ qcnb il
qcnbion nb_ j[fg[lcm n_h^ihm `il l_ch`il]_g_hn*

Dh il^_l ni ^_]l_[m_ nb_ ]b[h]_ i` h_]limcm( nb_ n_h^ihm q_l_ hin ]ih)
h_]n_^ [m ih_ al[`n( \on [m nqi* Obcm ^_]l_[m_^ nb_ ]limm)m_]ncih[f ^c[g_n_l
[h^ []]il^chafs ch]l_[m_^ nb_ ]b[h]_ i` \_nn_l \fii^ mojjfs*

Dhn_lqip_h `[m]c[ f[ n[ il nb_ _rn_hmil ^cacnilog ]iggohcm n_h^ih i` nb_
m_]ih^( nbcl^( [h^ `iolnb ni_m ]iof^ jlipc^_ [h [fn_lh[ncp_ g_nbi^ `il l_ )
]ihmnlo]ncih i` nb_ n_h^i][f][h_om*

Nn_chg[hh jch cggi\cfct[ncih ch nb_ jl_m_h]_ i` ch`_]ncih cm [ l_[f b[t[l^
qbc]b ][h f_[^ ni imn_igs_fcncm* Ciq_p_l( cn q[m om_^ ch nb_ ][m_ jl_m_hn_^
\_][om_ nb_ ch`_]ncih q[m ]ihnliff_^ [h^ nb_ qioh^ q[m mo]]_mm`offs ]ip_l_^
qcnb mjfcn me chal[`n ch nb_ `clmn ij_l[ncih* Dh [^^cncih( nb_m_ jchm jlip_^ ni \_
i` p[fo_ ch cggi\cfct[ncih i` nb_ f_am ch nb_ ]limm)f_a `f[j ij_l[ncih*

< ] e h i q f _ ^ a g _ h n 6 Ob_ [o nbi l nb[hem ?l* G* B[tf_s `il bcm [mmcmn[h]_*

N P H H < M T

<h [fn_lh[n_ n_]bhcko_ `il l_]ihmnlo]ncih i` n_h^i][f][h_om cm ^_m]lc\_^*
=s omcha nb_ chn_lqip_h n_h^ih al[`nm cn q[m jimmc\f_ ni l_jf[]_ nb_ qbif_
n_h^i][f][h_om [h^ ni l_a[ch cnm `oh]ncih[f om_*

MyNPHy

L[Y^d_gk[ Wbj[hdWj_l[ Z[ bW h[YedijhkYj_ed Zk j[dZed â9Y^_bb[

I* D* @ f m [ b s

Jh ^{]lcn oh_ n_]bh cko_ gi^c`c{_ ^_ f[ l_]ihmnlo]ncih ^o n_h^ih ^ç<]bcff_* < Q[c^_
^_m a l_``_m _h nl_ f[]{_m ^_ n_h^ih( cf { n[ cn jimmc\f_ ^_ l_g jf[]_l n_h^i ][f][h_om
_hnc_l _n ^_ l_hiop_f_l m[ `ih]ncih*

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

9bj[hdWj_l[ O_[Z[h^[hij[bbkd]ij[Y^d_a Z[h 9Y^_bb[ii[^d[

I* D* @ f m [ b s

?_l <onil \_m]bl_ c\ n _ch_ gi^c`ctc_ln_ O_]bhce ^_l R c_^_lb_lmn_ffoha ^_l <]bcff_m)
m_bh_* H cnn_fm ^o l]b `fi]b n_h_l N_bh_h nl[hmj f[h n[ n_ eihhn_ ^_l a[ht_ n_h^i ][f][h_om
_ lm_ nt n oh^ m_ch_ Aohencih q c_^_lb_la_mn_ ffn q_l^_h*
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J = K M E = F

LuYd_YW Wbj[hdWj_lW Z[ bW h[YedijhkYY_wd Z[b j[dZwd Z[ 9gk_b[i
I* D* @ -m [ b s

@mnz ^_m]lcn[ f[ n{]h c][ [ fn_ lh [ ncp [ ^_ f[ l_]ihmnlo]] c}h ^_f n_h^}h ^_ <kocf_m*
Ao_ jimc\f_ l__g jf_t[l _f n_h^}h ][f]zh_i _h n_li s l_m n[ ncf_]_l f[ `oh]c}h ^_f gcmgi
g _^c[h n_ nl[ mj f[h n_ m ^_ n_h^}h _h nl_]lot[^im*

M @ A @ M @ I > @ N

9ZWci& \( ;(4 Jonfch_ i` J lnbij[_^c]m â @^cn_^ \s <^[gm( E* >* â @^ch\olab
[h^ Gih^ih6 Gcpchamnih_ Gn^* -522( j* /5.*

=biW^o& F( A(4 < I_q H_nbi^ `il >ill_]ncih i` O l[og[nc] Aiin^lij â Kf[mn(
l_]ihmnl* Nola* â 1, 6 2-0( -53.*

RWY^Who& J( :(4 K_lcjb_l[ f I_lp_ Dhdolc_m( H*M*>* M_jiln -510*

I* D* @fm[bs( H*=* ]b*=*( A*M*>*N*$>%*( A*<*>*N*( .145 <mmchc\ich_ > l_m]_hn R chhcj_a(
M/E J=2( H[hcni\[( >[h[^[
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Dhmncno nc J mjcn[fc_lc ^c Q_lih[ $Dn[fs%
K f[mnc] Nola_ls [h^ =olh >_hn_l

C_[^ Kli`* N* Aolf[h

:9;L=JAGDG?A;9D KLM<Q G> L@= :MJF OGMF<
9F< L@= =FNAJGFE=FL

? * = < M D N J I D ( ? * = @ M O J G D I D ( < * = < M O J G < I D ( N * A P M G < I

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

Jh_ i` nb_ gimn qillscha jli\f_gm( [m s_n ohmifp_^( cm nb_ ]ifihct[ncih i`
nb_ \olh qioh^( qbc]b g[s q_ff \_ nb_ `clmn mn_j niq[l^m [ ^c``om_ mjl_[^ i`
gc]liila[hcmgm chni nb_ \i^s*

Ob_ mno^c_m i` Giq\ols $-%( N_pcnn( Obigm_h $.%( Hcl s Hcl( <f_r[h^_l $/%(
Qcf[ch [h^ ]i)qile_lm $0% [h^ g[hs inb_lm b[p_ jichn_^ ion gimn ^_`chcn_fs
nb[n ch`_]ncih cm nb_ \caa_mn jli\f_g ch nb_ g[h[a_g_hn i` nb_ \olh_^ j[nc_hn*

Obcm mno^s ^_m]lc\_m nb_ \[]n_lcifiac][f ]ih^cncih i` nb_ \olh qioh^m i`
nb_ j[nc_hnm [h^ nb_ jl_gcm_m i` nb_ >_hn_l ch nb_ fcabn i` jl_pciom l_jilnm
jo\fcmb_^ ih nb_ mo\d_]n $1( 2( 3( 4%*

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

Ob_ =olhm Phcn i` Q_lih[ q[m ij_h_^ ch N_jn_g\_l -53-7 cgg_^c[n_fs
[`n_lq[l^m [ mno^s ih nb_ gc]li\c[f aliqnb ch nb_ _hpclihg_hn( nb_ \olh
qioh^m [h^ nb_ il[f ][pcnc_m q[m mn[ln_^ []]il^cha ni nb_ `iffiqcha m]b_^of_6
nb_ jl_gcm_m [h^ nb_ j[nc_h nmç ilijb[lsha_m _l_ ]b_]e_^ ihi_ [ q__e( nb_
\olh_^ [l_[m nqc]_ [ q__e( holm_mç [h^ ^i]nilmç il[f ][pcnc_m ih]_ _p_ls m_]ih^
q__e*

Ob_ =olhm Phcn b[m nb_ `iffiqcha jf[h $Aca* -%6

â mcr mchaf_ il ^io\f_ \_^^_^ liigm( `il [ nin[f hog\_l i` 4â5 j[nc_hnm7
_[]b liig cm mojjfc_^ qcnb [ nicf_n liig( [h^ [ qch^iq [cl ]ih^cncih_l( qbc]b
^i_m hin jlipc^_ `il [ al_[n il f[la_ [cl _r]b[ha_* Cogc^cns [h^ n_gj_l[nol_
[l_ e_jn oh^_l ]ihnlif ch _[]b liig*

Ob_ m_lpc]_ [l_[ ]ihmcmnm i` [ holm_mç mn[ncih( [ mg[ff \[nb)liig [h^ [ nicf_n
liig*

Iolm_m [h^ ^i]nilm ihfs [l_ [^gcnn_^ ihni nb_ jl_gcm_m( pcmcnilm [l_ hin
[ffiq_^ chmc^_( [h^ ]iggohc][ncihm \_nq__h nb_ j[nc_hnm [h^ nb_ ionmc^_ qilf^
[l_ ][llc_^ ion \s n_f_jbih_*

<m Aca* - mbiqm( nb_ Phcn f[]em [ `cfn_l [l_[*
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Dh il^_l ni ]iohn_l[]n \[]n_lc[f ]ihn[gch[ncih( nb_ `iffiqcha jl_][oncihm
[l_ n[e_h6

â ]b[ha_ i` mbi_m [n nb_ _hnl[h]_( om_ i` g[mem [h^ ][jm( om_ i` mn_lcf_
aiqhm ch _[]b liig( mn_lcf_ n_]hcko_m ch nb_ holmcha [h^ ^l_mmcha i` nb_
j[nc_hnm*

Ob_ ]f_[hcha m]b_^of_( ch il^_l ni h_onl[fct_ nb_ _hpclihg_hn[f ]ihn[gc)
h[ncih( cm ][llc_^ ion \s ^io\f_ q[mbcha i` nb_ `fiilm ih]_ [ ^[s qcnb Gcmi)
jbilg( `iaacha nb_ liigm nqc]_ [ q__e qcnb [ di^ijbil ]igjioh^ $Ein__h%(
[h^ \s [ nblioab q[mbcha [h^ `iaacha i` nb_ liig `lig qc]b nb_ j[nc_hn cm
^cm]b[la_^ il l_gip_^ ni [hinb_l mn_lcf_ liig*

Ail nb_ \[]n_lcifiac][f ]b_]echa i` nb_ _hpclihg_hn( q_ _rjim_^ -- K_nlcçm
jf[n_m `il -. biolm $4 j*g* ni 4 [*g*X( nb_ ]ofnol_ g_^cog \_cha <a[l)\l[ch)b_[ln
ch`omcih*

Z+

Aca* -* â Kf[h i` Q_lih[ =olhm >_hn_l* â - ni 2 mchaf_ il ^io\f_ \_^^_^ liigm( Nc â
Iolmcha Nn[ncih( N, â R*>*( N/ â =[nb liig*

Jlijb[lsha_m [h^ qioh^m q_l_ n_mn_^ omcha mn_lcf_ [h^ mfcabnfs q_n ]innih
mq[\m( nb_ ]ofnol_ g_^c[ \_cha <a[l)\l[ch)b_[ln ch`omcih( jfom /! gonnih \fii^
il ]lsmn[f pcif_n6 -,,*,,,( H]Fihe_s jf[n_m( m[fn_^ <a[l [h^ H[hhcn_*

@rjimol_ nl_[ng_hn cm nb_ g_nbi^ i` ]bic]_ _p_h ^olcha nb_ al[`ncha jb[m_*
@[lfs _r]cmcih [h^ bigi) [h^+il [onial[`ncha [l_ ][llc_^ ion qb_h_p_l jim)

mc\f_ ch il^_l ni) ^_]l_[m_ nb_ lcme i` ch`_]ncih*
Ii msmn_gc] [hnc\cinc] nb_l[js cm om_^ jlijbsf[]nc][ffs( qbcf_ Ao]c^ch [h^

B_hn[fsh ichng_hnm [l_ om_^ nijc][ffs( jlijbsf[]nc][ffs il nb_l[j_onc][ffs*

" #% $#
<* 7V]RYWVUNV[JT Z[\M`

O[\* - l_jilnm nb_ hih j[nbia_hc] \[]n_lc[ cmif[n_^ ch 33, jf[n_m* Nn[jbs)
fi]i]]om [f\om cm \s `[l nb_ gimn `l_ko_hn gc]liila[hcmg ch nbcm alioj*
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O[\* . mbiqm nb_ j[nbifiac][f aliqnb [h^ ch nbcm alioj Nn[jbsfi]i]]om
j[nbia_h_m cm jl_m_hn ch gil_ nb[h .1! i` nb_ jf[n_m*

<j[ln `lig <f][fca_h_m( nb_ inb_l \[]n_lc[ [l_ jl_m_hn ihfs ch [ m][hns
ch]c^_h]_*

=* 4JL[NYRWTWP` WO [QN WYWXQJY`V_

.1- mq[\m q_l_ n[e_h `lig nb_ il[f ][pcnc_m i` 4, j[nc_hnm*
M_mofnm [l_ mbiqh ch O[\* /7 Ff_\mc_ff[ cm nb_ gc]liila[hcmg gil_ `l_k_hn)

fs ]ofnol_^*

O[\* -
@hpclihg_hn[f hih)j[nbia_hc] \[]n_lc[ cmif[n_^ ^olcha 3, ]ihm_]o)

ncp_ q__em _rjimcha -- jf[n_m j_l q__e

Hc]liila[hcmg Oin[f hog\_l
i` jimcncp_ jf[n_m

! i` jimcncp_
jf[n_m

Iih)j[nbia_hc] mn[jbsfi]i]]om 050 20(-
@hn_li]i]]om 4 -(,
@hpclihg_hn[f \[]cffc --3 -1(.
< fjb[ mnl_jni]i]]om 4- -,(1
Hc]li]i]]om . ,(.
Djbigs__nc [h^ gs]_nc ./ .(5
Mbchijb[lsha_[f I_cmm_lc[ . ,(.
N_ll[nc[ . ,(.
<]bligi\[]n_l( <]ch_ni\[]n_l -/ -(2
Ii aliqnb -3 .(.

O[\* .
@hpclihg_hn[f j[nbifiac][f \[]n_lc[ cmif[n_^ ^olcha 3, ]ihm_]oncp_

q__em _rjimcha -- jf[n_m j_l q__e

Hc]liila[hcmg Oin[f hog\_l
i` jimcncp_ jf[n_m

,++i
i` jimcncp_ jf[n_m

Nn[jbsfi]i]]om j[nbia_h_m .-. .3(1
@m]b_lc]bc[ ]ifc -/ -(2
Km_o^igih[m [* 5 -(.
<f][fca_h_m 00 1(3
Ff_\mc_ff[ .2 /(0
Klin_om 1 ,(2

>* 4\YV ^W\VM KJL[NYRWTWP`

Oi nbcm joljim_ 4, j[nc_hnm( qcnb \olhm \_nq__h -2 [h^ 4,! i` \i^s [l_[
$[p_l[a_ ! i` \*[*\* /,(1!%( q_l_ _r[gch_^7 204 mq[\m q_l_ n[e_h `lig nb_
\olh qioh^m( qcnb [h [p_l[a_ i` 4(- mq[\m+j[nc_hn* O[\* 0 mogg[lct_m nb_
l_mofnm i` nb_ \[]n_lcifiac][f `ch^cham*

Nn[jbsfi]i]]om j[nbia_h_m cm jl_m_hn ch .3(/! i` nb_ mq[\m [h^ Km_o^i)
gih[m ch .,(/!* Ii aliqnb q[m `ioh^ ch 00(3! i` nb_ mq[\m*
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J` nb_ 4, j[nc_hnm _r[gch_^ 14 q_l_ hin ]ifihct_^ ih [^gcmmcih ni nb_
>_hn_l( qbcf_( i` nb_ l_g[chcha ..( -, b[^ Nn[jbsfi]i]]om j[nbia_h_m( 1 Ff_\)
mc_ff[( 0 Km_o^igih[m( . Klin_om [h^ - @m]b_lc]bc[ ]ifc*

Ob_ ihm_n i` ]ifihct[ncih ch nb_ 14 hih ]ifihct_^ j[nc_hnm cm mbiq_^ ch
Aca* .( qb_l_ cn [jj_[lm nb[ n ]ifihct[ncih i` nb_ \olh qioh^ cm [ l[ nb_ l _[lfs
_p_hn( b[pcha cnm g[rcg[f ch]c^_h]_ \_nq__h nb_ m_]ih^ [h^ nb_ `iolnb ^[s*

J` nb_m_ j[nc_hnm( 2 ihfs mbiq_^ hi mcahm i` ]ifihct[ncih ohncf nb_s q_l_
^cm]b[la_^*

O[\* /
=[]n_lc[ cmif[n_^ `lig .1- ilijb[lsha_[f mq[\m n[e_h `lig 4, \olh_^

j[nc_hnm $[p_l[a_ ! i` \*[*\* 9 /,(1%

Hc]liila[hcmg Iog\_l i` ]ofnol_m

Iih j[nbifiac][f \[]n_lc[ /,.
Nn[jbsfi]i]]om j[nbia_h_m .-
Ff_\mc_ff[ /0
@m]b_lc]bc[ ]ifc 0
Klin_om 0
Km_o^igih[m [* /
Ii aliqnb 3-

O[\* 0
=[]n_lc[ cmif[n_^ `lig 204 \olh qioh^ mq[\m n[e_h `lig 4, \olh_^

j[nc_hnm $[p_l[a_ ! i` \*[*\* 9 /,(1%

Hc]liila[hcmg Iog\_l
i` jimcncp_ mq[\m

Ä+ti
i` jimcncp_ mq[\m

Nn[jbsfi]i]]om j[nbia_h_m -33 .3(/
Km_o^igih[m [* -/. .,(/
Ff_\mc_ff[ /5 2(,
Klin_om .. /(0
@m]b_lc]bc[ ]ifc -. -(4
Ii aliqnb .,5 00(3

O[\* 1 ionfch_m nb_ hog\_l i` j[nc_hnm qbi ch]oll_^ ]ifihct[ncih ^olcha
nb_ ]iolm_ i` nb_ ^cm_[m_*

@r[gchcha nb_ l[ha_ i` i]]oll_h]_ i` _[]b mchaf_ j[nbifiac][f \[]n_lcog
^olcha nb_ `clmn /0 ^[sm i` nb_ jimn \olh j_lci^( q_ `ch^ nb[ n Nn[jbsfi]i]]om
j[nbia_h_m ^_m]lc\_m [ ^io\f_ ^ig_^ ]olp_( qcnb [ g[rcg[f ch]c^_h]_ \_nq__h
nb_ nq_f`nb)`c`n__hnb ^[s( [h^ [ ^_]l_[m_ \_nq__h nb_ _cabn__hnb)hchn__hnb ^[s
$Aca* /%*

Km_o^igih[m $Aca* /% mn_[^cfs ch]l_[m_m nblioabion bimjcn[fct[ncih( l_[]b)
cha nb_ bcab_mn f_p_fm ch nb_ f[n_l jb[m_m*

Dh Aca* 0 nb_ ch]c^_h]_m i` Klin_om gcl[\cfcm( @m]b_lc]bc[ ]ifc [h^ Ff_\)
mc_ff[ [l_ l_jiln_^ ^olcha nb_ `clmn /- ^[sm*

-,,



Alig nb_m_ ^[n[( Klin_om [jj_[lm ni ch]l_[m_ ch nb_ f[n_l ^[sm( @m]b_lc]bc[
b[m [ m][hns chcnc[f ch]c^_h]_ [h^ ^cm[jj_[lm ]igjf_n_fs \s nb_ *([Qâ./l^ ^[s
qbcf_ Ff_\mc_ff[ mbiqm [ ]ihmn[hn [h^ ]ihmcmn_hn ch]c^_h]_*

> J I > G P N D J I N

Ob_ jl_m_hn ]ih^cncihm i` iol =olh >_hn_l ^i hin [ffiq [ ]igjf_n_ m_j[l[)
ncih `lig nb_ inb_l q[l^m i` nb_ Kf[mnc] Nola_ls ?_j[lng_hn*

Ob_ ch]c^_h]_ i` Nn[jbsfi]i]]om j[nbia_h_m cm mfcabnfs gil_ nb[h [ ko[ln_l
i` nb_ _rjim_^ jf[n_m( jichnm ni: nb_ _pc^_h]_ nb[n ]ihnchiom ]f_[hcha [h^ `ia)
acha cm hin éj_l m _ ä mo``c]c_hn ni _fcgch[n_ il _p_h ^_]l_[m_ nb_ l[n_ i` nb_
_hpclig_hn[f ]ihn[gch[ncih*

O[\* 1
<h[fsmcm i` nb_ ]ifihct[ncih ch 4, j[nc_hnm ^olcha nb_ mn[scha ni nb_

=olh >_hn_l

Hc]liila[hcmg Iog\_l i` j[nc_hnm

Nn[jbsfi]i]]om j[nbia_h_m 01 $12!%
Km_o^igih[m [* $02!%
@m]b_lc]bc[ ]ifc 3 $4(3!%
Ff_\mc_ff[ 2 $3(1!%
Klin_om 4 $-,!%
Ii aliqnb 2 $3(1!%

H[]Hcff[h [h^ ]i)qile_lm $3% b[p_ ch^__^ mbiq_^ nb[n nb_ lcac^ cmif[ncih
i` nb_ >_hn_l [h^ nb_ `cfnl[ncih i` nb_ [cl _r]b[ha_^ [l_ p[fc^ g_[mol_m ni
^_]l_[m_ nb_ hog\_l i` \[]n_lc[f ]iohnm7 nb_ m[g_ [onbilm b[p_ ^_gihmnl[n_^
[ j[l[ff_f ^_]l_[m_ i` \[]n_lc[f ]ihn[gch[ncih i` nb_ \olh qioh^m*

<m l_a[l^m nb_ _hpclihg_hn[f ]ihn[gch[ncih( q_ i\m_lp_^ [h ch]l_[m_ jli)
jilncih[f ni nb_ hog\_l i` j[nc_hnm [^gcnn_^ ni nb_ >_hn_l7 nbcm cm jli\[\fs
^o_ ni nb_ `[]n nb[ n ch [ \oms j_lci^ nb_ mn[`` gip_ gil_ `l_ko_hnfs `lig liig
ni liig( nbom b_fjcha \[]n_lc[ ni m_nnf_ ch*

-.)

. /)0 1)2 /&0 1&)( --)-. -/)-0 )-&). )/&)0_

Aca* . â Jhm_n i` fi][f ]ihn[g ch[ncih ch 1. j[nc_h nm hih ]ifihct_^ ih [^gcmmcih ni nb_
>_hn_l*

-,-



Dn cm ni \_ jichn_^ ion nb[n Nn[jbsfi]i]]om j[nbia_h_m b[m nb_ m[g_ ch]c)
^_h]_ ch nb_ mq[\m [h^ nb_ _hpclig_hn7 i` nb_ 4, j[nc_hnm 01 $12!% q_l_
]ifihct_^ \s nbcm gc]liila[hcmg7 nbcm ^[nog( [fnbioab l_`_ll_^ ni [ mg[ff alioj
i` j[nc_hnm( cm p_ls mcgcf[l ni nb_ ^[n[ l_jiln_^ \s C[g\l[_om $4%*

Dh iol _rj_lc_h]_( nb_ mn[jbsfi]i]]om ]ihn[gch[ncih mbiqm [ l[jc^ ihm_n
[h^ cm jl_m_hn nblioabion nb_ bimjcn[fct[ncih*

Gimm i` mech al[`nm [h^ ch m_p_h ][m_m jomnof[ncih ch h_qfs b_[f_^ mech( [m
l_jiln_^ \s Obigm_h $1%( b[m i]oll_^ ch iol j[nc_hnm( nii*

Obclns m_p_h $02!% i` nb_ j[nc_hnm q_l_ ]ifihct_^ ch il_ il gil_ i]][)
mcihm \s Km_o^igih[m [_loachim[*

/,)-

.,)

+*)

AC7E6@>@?3C3'

+(&

(& &

-,)

CD3A9' A3D'
)&+ 0)3 0&)))*&)-).&F*e*+*d*/*0+)+*&+-_

Aca* / â Dh]c^_h]_ i` ]ihn[g ch[ncih \s Nn[jbsfi]i]]om j[nbia_h_m $\innig % [h^ Km_o)
^igih[m [_loachim[ $[\ip_% ch 4, j[ nc_h nm $[p_l[a_ \*[*\* /,(1 ! %* Dh [\m]cmm[ nb_

hog\_l i` jimcncp_ mq[\m* Dh il^ ch[n_ nb_ ^[sm jimn \olh*

>ifihct[ncih \s nbcm gc]liila[hcmg cm kocn_ fiq( \on hin l[l_( ch nb_ `clmn
q__e( []]il^cha ni =cle_ [h^ [f* [h^ Obigm_h $1%* Ob_ g[rcg[f `l_ko_h]s cm
l_[]b_^ [`n_l nb_ nbcl^ q__e*

Ob_ g_nbi^ i` nl_[ ng_hn om_^ $_[lfs _r]cmcih [h^ al[`ncha% ^c^ hin [ffiq
om ni ][lls ion iol [h[fsmcm i` nb_ \olh qioh^ mq[\m fiha_l nb[h /0 ^[sm mch]_
ihfs [ `_q j[nc_hnm q_l_ mncff oh^_l nl_[ ng_hn \s nb[n ncg_*

Ob_ mno^s i` nb_ mq[\m n[e_h `lig nb_ j[nc_hnm [`n_l nb_ N^ - ^[s ]ih`clgm
nb[n Km_o^igih[m ]ihn[gch[ncih cm nb_ gimn `l_ko_hn ih_ ^olcha nb_ m_]ih^
gihnb i` nb_ ^cm_[m_*

@[lfc_l ]ifihct[ncih \s Km_o^igih[m q[m i\m_lp_^ ch j[nc_hnm qcnb gil_
_rn_hmcp_ \olhm* Ob_m_ ^[n[ [l_ ch []]il^ qcnb nbim_ l_jiln_^ \s =l_hn[hi
_n [f*

<mmi]c[n_^ ]ifihct[ncih \s Km_o^igih[m [h^ Nn[jbsfi]i]]om j[nbia_h_m
q[m i`n_h i\m_lp_^*

-,.



Ob_ ]ihn[gch[ncih l[ n_ i` nb_ _hpclihg_hn \s Km_o^igih[m cm ch []]il^
qcnb nb_ ^[n[ l_jiln_^ \s Fibh qbi l_`_lm -(4! i` jimcncp_ cmif[ncih `lig
nb_ [cl*

Klin_om( @m]b_lc]bc[ [h^ Ff_\mc_ff[ q_l_ cmif[n_^ go]b f_mm `l_ko_hnfs*
Klin_om [h^ Ff_\mc_ff[ [jj_[l ni b[p_ [ bcab_l `l_ko_h]s [`n_l nb_ )-[Q

^[s7 @m]b_lc]bc[ ]ifc ^cm[jj_[lm ]igjf_n_fs \s nb_ nbcl^ q__e [h^( ch iol _r)
j_lc_h]_( cm ]ofnol_^ ihfs ch nb_ _[lfs jb[m_m*

Ob_ ]igjf_n_ [\m_h]_ i` ]ifihct[ncih \s \_n[)b[_gifsnc] Nnl_jni]i]]om cm
p_ls moljlcmcha [h^ ^i_m hin [al__ qcnb nb_ ^[n[ l_jiln_^ \s m_p_l[f [onbilm
$1( 3%*

<=74C:7==3
)(&

7C597B:59:3 5@=:
F&

AB@D7EC31)
)(&

)&+ 0)3 0&)) )*&)-).&)1 *(&*+ *,&*/*0&+)_

Aca* 0 â Dh]c^_h]_ i` ]ihn[gch[ncih \s Klin_om $\innig% @m]b_lc]bc[ ]ifc $gc^^f_%
[h^ Ff_\mc_ff[ $[\ip_% ch 4, \olh_^ j[nc_hnm $[p_l[a_ \*[*\* /,(1 !%* Dh [\m]cmm[ nb_

hog\_l i` jimcncp_ mq[\m* Dh il^ch[n_ nb_ ^[sm jimn \olh*

Jhfs nqi j[nc_hnm( hin ch]fo^_^ ch nbcm mno^s( qcnb -0 [h^ -.! i` \i^s
[l_[ \olhm q_l_ ]ifihct_^ \s nbcm \[]n_lcog*

@p_h ch ilijb[lsha_[f mq[\m \_n[)b[_gifsnc] Nnl_jni]i]]c q_l_ [\m_hn*
<m jichn_^ ion \s Obigm_h $1%( ch nb_ ]igj[lcmih i` ^c``_l_hn g[n_lc[fm(

[nn_hncih mbiof^ \_ j[c^ hin ihfs ni nb_ _rn_hn [h^ nb_ ^_jnb i` nb_ \olh
qioh^( \on [fmi ni cnm fi][fct[ncih( [a_ i` nb_ j[nc_hn( [h^( q_ mbiof^ fce_ ni
[^^( ni nbim_ `[]nilm [m nb_ ]fcg[n_ i` nb_ l_acih( [h^ nb_ nsj_ [h^ nb_ `l_ )
ko_h]s i` nb_ [hnc\cinc] nl_[ng_hn i` nb_ jijof[ncih*

NPHH<MT

Ob_ [onbilm l_jiln nb_ ch]c^_h]_ i` \[]n_lcifiac][f ]ifihct[ncih ih \olh
qioh^m( il[f][pcnc_m [h^ _hpclihg_hn ch nb_ =olhm Phcn i` Q_lih[*

Ob_ g_nbi^ i` ]bic]_ cm _rjimol_* Ph^_l nb_ jl_m_hn ]ih^cncihm( Nn[jbsfi)
]i]]om ]ifihct[ncih cm nb_ gimn `l_ko_hn \inb ch nb_ _hpclihg_hn [h^ nb_ \olh

-,/



qioh^m* Km_o^igih[m [_loachim[ b[m [ bcab ch]c^_h]_ ih nb_ \olh qioh^m(
_mj_]c[ffs ch nb_ f[n_l jb[m_m* Ii ]ifihct[ncih \s \_n[)b[_gifsnc] Nnl_jni]i])
]om cm l_jiln_^ ch nbcm alioj i` j[nc_hnm* Hcr_^ al[g jimcncp_ [h^ al[g h_a[)
ncp_ ]ifihct[ncih q_l_ jl_m_hn ch m_p_l[f i]][mcihm*

MyNPHy

=jkZ[ XWYjuh_ebe]_gk[ Z[i Xhkbkh[i [j b[khi [dl_hedi
?* = [ l c m i h c( ?* = _ l n i -c h c( <* = i l n i -[ h c( N* A o l -[ h

Jh `[cn f_ l[jjil n mol Dçch]c^_h]_ ^_ f[ ]ifihcm[ncih gc]li\c_hh_ ^_m \lofol_m(
^_m ][pcn{_m \o][f_m _n g{g_ ^o gcfc_o ^o >_hnl_ g{^c][f ^_m \lofol_m z Q_lih[*
>igg_ f[ g{nbi^_ ^_ jlcm_ ih [ onc fcm{ Q_rjimcncih ^_m jf[ko_m _n f_m _mmos[a_m `[cnm
j[l f_m n[gjihm ^ çio[n_* <]no_ff_g_hn( ]ç_m n f[ ]ifihcm[ncih ^_ mn[jbsfi]iko_ koc m_
l_]ihnl_ f_ jfom miop_hn _n ]_f[ ^[hm d_ gcfc_o _rn_lh_ [ommc \c_h ko_ ^[hm f_m \ lo fo l )
_m* Km_o^igih[m [_loachim[ jl{m_hn_ oh_ ch]c^_h]_ {f{p{_ ^[hm f_m jf[c_m molnio n ^[hm
f_m jb[m_m ofn{lc_olm ^_ f[ ao{lcmih* ?[hm ]_ alioj_ ^_m g[f[^_m f_ mnl_jni]iko_ \_n[)
)b{gifsncko_ h ç[ j[m {n{ nliop{* ?[hm jfomc_olm ][m ih [ ]ihmn[n{ oh_ ]ifihcm[ncih
gcrn_ al[g)jimcncp_ _n güg_ al[g)h{a[ncp_*

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

:Waj[h_ebe]_iY^e KjkZ_[ Z[h N[hXh[ddkd][d kdZ _^h[h Mc][Xkd]
?* = [ l c m i h c( ?* = _ l n i f c h c ( <* = i l n i -[ h c( N* A o l -[ h

H[h \_lc]b n_ n o\_l ^c_ Dhtc^_ht ^_l gceli\c_ff_h Fifihcmc_loha ^_l Q_l\l_hhoh)
a_h( ^_l Hoh^bibf_h oh^ ^_l Pgq_fn ch ^_l U_hnl[fb_cfmn_ff_ `ccl Q_l\l_hhoha_h ch
Q_lih[* ?c_ H_nbi^_ ^_l H[n_lc[ f_hnh[bg_ q[l ^c_ èomf_aoha pih Af[nn_h oh^ <om)
mnl c]b_ gcn R[nn_n[gjihm* Phn_l ^_h \_mn_b_h^_h =_^chaoha_h qol^_ [g b^o`camn_h
Nn[jbsfieiee_heifihcmc_loha `_mna_mn_ffn( oh^ ^[m miqibf ch ^_l Pgq_fn [fm [o]b ch
^_h Q_l\l_hhoha_h* Km_o^igih[m [_loachim[ b[n _ch_ bib_ Dhtc^_ht ch ^_h Roh^_h(
b[ojnm[]bfc]b ch ^_h Nj[njb[m[h ^_l C_cfoha* =_c ^c_m_l Blojj_ pih Fl[he_h qol^_
^_l \_n[)b[gifsncm]b_ Nnl_jnieie hc]bn a_`oh^_h* Dh _chca_h A[ff_h qol^_ a_gcm]bn_
al[gjimcncp_ oh^ al[gh_a[ncp_ Fifihcmc_loha \_i\[]bn_n*

M @ N P H @ I

=ijkZ_ei XWYj[h_ebw]_Yei Z[ gk[cWZkhWi o Z[ bWi _dc[Z_WY_ed[i
Z[ bWi c_icWi

?* = [ l c m i h c ( ?* = _ l n i f c h c ( <* = i l n i f [ h c ( N* A o l f [ h

N_ l_ f[ n[ mi\l_ f[ ch]c^_h]c[ ^_ oh[ ]ifihct[ncih gc]l}\c][ _h ko_g[^ol[m
_h ][pc^[^_m \o][f_m s _h _f [g\c_hn_ ^_f >_hnli j[l[ ko_g[^ol[m _h Q_lih[* @f
g{ni^i ^_ f[ nig[ _l[ _f ^_ _rjih_l f[m fzgch[m s ^_mjo{m _hdoa[lf[m ]ih n[jih_m
^_ [fai^}h* =[di f[m jl_m_hn_m ]ih^c]cih_m _m f[ ]ifihct[ncih ^_ _mn[`cfi]i]im ko_ m_
_h]o_hnl[ fi gzm `l_ ]o_hn_g_hn_( _m ^_]cl n[hni _h _f [g\c_hn_ _rn_lcil ]igi _h
f[m ko_g[^ol[m* Km_o^igih[m [_loachim[ jl_m_h n[ a l[h ch]c^_h]c[ _h f[m b_lc^[m( _m)
j_]c[fg_hn_ _h f[m _n[j[m n[ l^ c[m ^_ f[ ]ol[]c}h* @f _mnl_jni]i]i \_n[)b_gifcn c]i hi
`o_ _h]ihnl[^i _h _mn_ aloji* >ifihct[ncih gcrn[ al[gjimcncp[ s al[gh_a[ncp[ `o_
i\m_lp[^[ _h [faohim ][mim*
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-* DemXkho& =( B( D(4 Kl_p_hncih [h^ nl _ [ n )
g_hn i` m_jmcm ch \olhm* Kli* Mis* Ni]*
H_^*( 21( ./( -53.*

.* L^eci[d& E(4 Ob_ =olhm Phcn ch >i)
j_hb[a_h* N][h^* E* Kf[mn( l_]ihmnl * Nola*
R% 22( -53,*

/* 9b[nWdZ[h& B( O(4 >ihnlif i` ch`_]ncih
`iffiqcha \olh chdols* <l]b* Nola* -,/( 0/1(
-53-*

0* N_bW_d& J(& ?WkZh_bb[& E( ;(& L^k_bb_[h&
K(4 Iilg[f [h^ moj_lch`_]ncih Y \olhm6
_]ifias [h^ nb_l[j_onc] ^_^o]ncihm* Hch*
>bcl*( .3( 1,/( -53.*

1* L^eci[d& E(4 Ob_ =ogm Phcn ch >i)
j_hb[a_h* N][h^* E* Kf[mn( l_]ihmnl* Nola*(
0( -.2( -53,*

0( :hkYa& 9( E(& FWi^& ?(& Kj[_d& B( E(&
D_dZX[h]& J( :(4 Nno^c_m ih nb_ i]]oll_h]_
[h^ mcahc`c][h]_ i` s_[mn [h^ `ohac ch nb_
\olh qioh^* <hh* Nola*( -32( -,4( -53.*

3* EWYE_bbWd& :( ?(& @kcc[b& J( H(& 9b'
j[c[_[h& O( 9(4 Ob_ ch`fo_h]_ i` ]ihnliff_^
_hpclihg_hn i` nb_ g[h[a_g_hn i` \olh
j[nc_hnm * M_m_[l]b ch =olhm( jj* .04â.1-(
C[hm Co\_l jo\fcmb*( =_lh -53-*

4* @WcXhW[ki& 9(4 Ob_ _jc^_gcifias i`
Nn[jbsfi]i]]om [ol_om ch [ gi^_lh \olh
q[l^* M_m_[l]b ch =olhm( jj* .10â.11(
C[hm Co\_l jo\fcmb*( =_lh -53-*

5* 9bj[c[_[h& O( O(& EWYE_bbWd& :( ?(4
Ob_ ^sh[gc]m i` ch`_]ncih ch \olhm* M_)
m_[l]b ch =olhm* Ko\f* h* 5( R[mbchanih(
?* >* <g_l* Dhmn* =cif* N]c_h]_m*

?* =[lcmihc( H* ?*( G* ?* Dmncnonc Jmjcn[fc_lc( /3-,, Q_lih[( Dn[fc[

L^[ \_dZ ;ed]h[ii e\ j^[ Adj[hdWj_edWb 9iieY_Wj_ed \eh EWn_bbe'>WY_Wb Kkh][ho m_bb
X[ ^[bZ Wj :Wi[b $Nqcnt_lf[h^% ih nb_ ^[sm i` N_jn_g\_l -mnâ/l^ -532*

Jh nb_ jlial[gg_ [l_ nogilm i` nb_ g[rcffi)`[]c[f l_acih( _mj_]c[ffs mko[giom(
]_ff ][l]chig[ i` nb_ il[f ][pcns [h^ fcjm( g[fcah[hn g_f[hig[ i` nb_ gionb [h^

`[]_ [h^ \ih_ nogilm i` nb_ `[]c[f me_f_nih*
<jjfc][ncihm i` nb_ j[lnc] cj[hnm mbiof^ \_ m_hn \s Eoh_ -1nb -532 ni nb_ >b[clg[h

i` nb_ >ihal_mm Kli`* ?l* ?l* =* Njc_mmf( Kimn`[]b -4.( >C)0,-/ =[m_f $Nqcnt_lf[h^%*
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<* Q* Qcmbh_pmescçm Nolac][f Dhmncnon_(
?cl_]nil Kli`* <* <* Qcmbh_pmesc( [][^_gc]c[h i` <][^_gs i` H_^c][f N]c_h]_m

i` nb_ PNNM( Him]iq $PNNM%

C=DGA< K;9JK 9>L=J :MJFK
G * B * N @ G @ U I @ Q <

F_fic^ m][lm( [m cm ehiqh( [l_ mj_]c[f nsj_m i` mech m][lm qbc]b ^_p_fij
[m [ l_mofn i` j_lp_lmcih i` nb_ b_[fcha jli]_mm_m i` [ qioh^* Ob_m_ m][lm
[l_ ]b[l[]n_lct_^ \s [ j_]ofc[l ]fchc][f jc]nol_( \s [ mj_]c[f ]iolm_ [h^ nb_
fce_fcbii^ i` l_]oll_h]_ [`n_l _r]cmcih*

Ob_s ][h ^_p_fij [`n_l p[lciom jli]_mm_m n[echa jf[]_ ih nb_ mech ]ip_l(
mig_ncg_m [n nb_ mcn_ i` [h chd_]ncih( joh]nol_ i` [h fi\_ `il `crcha _[l lcham(
n[niicha [h^ p[lciom mech ^cm_[m_m*

F_fic^ m][lm [l_ `ioh^ gimn `l_ko_hnfs [`n_l \olhm $Hceb_fmih( -5037
Nc\cf_p[( -520%( go]b f_mm [`n_l ch`f[gg[nils jli]_mm_m ch nb_ mech $=_lfc)
h_l( -45/7 R_f[h^_l( -45/%( chdols( ch]fo^cha molac][f ij_l[ncih $K[onlc_l( -5//%*

F_fic^ m][lm( j[lnc]of[lfs nbim_ ^_p_fijcha ih _rjim_^ j[lnm i` nb_ \i^s(
`l_ko_hnfs f_[^ ni m_p_l_ ^cm`caol_g_hn( ^_]l_[m_ il _p_h ]igjf_n_ fimm i`
`cnh_mm `il qile*

Ob_ [onbil i\m_lp_^ /3- j[nc_hnm qcnb e_fic^ m][lm [`n_l \olhm* <]]il^cha
ni bcg( e_fic^ m][lm ^_p_fij gimn `l_ko_hnfs [m [ l_mofn i` nb_ b_[fcha i` /l^)
)^_al__ \olhm $ch ..3 ion i` /3- j[nc_hnm e_fic^m b[^ ^_p_fij_^ [n m cn_m i`
/l^)^_ah__ \olhm%* Ncgcf[l i\m_lp[ncihm q_l_ l_jiln_^ \s Fl[p]b_hei $-522%(
?cgcnl_p $-521%( H[laifch $-523%( K_e[lmecc _n >bcthce $-524% [h^ inb_lm*

F_fic^ m][lm [` n_ l /l^)^_al__ \olhm ^_p_fij [n mcn_m qb_l_ nb_ nl[hm)
jf[hn_^ mech al[`nm b[^ oh^_laih_ fsmcm [h^ nb_ m][ l b[^ b_[f_^ \s cmf_n
_jcnb_fct[ncih i` nb_ cl l_gh[hnm il ^olcha chn_lp[fm \_nq__h [o ni nl[hmj f[h)
n[ncihm qbc]b [fmi f_^ ni b_[fcha \s g[lach[f il cmf_n _jcnb_fct[ncih*

Dh gimn ][m_m e_fic^ m][lm ^_p_fij nqi il nbl__ q__em [`n_l nb_ \olh
qioh^ b[^ b_[f_^* <giha nb_ _[lfs ]fchc][f mcahm i` ^_p_fijg_hn i` [ e_fic^
m][l cm [ \focmb joljf_ ^cm]ifil[ncih i` nb_ [``_]n_^ j[ln [h^ m_p_l_ fi][f
cn]bcha [h^ j[ch qbc]b ch]l_[m_ ih gip_g_hn* Dn]bcha [h^ j[ch ch m][lm
jlipie_ [mighc[ qbc]b q_[e_hm nb_ j[nc_hn* Ob_ aliqnb i` ohnl_[ n_^ e_fic^m
^_p_fij_^ [`n_l \olhm ]ihncho_m ^olcha ih_ ni nbl__ s_[lm [`n_l nb_ \olh
qioh^ b[^ b_[f_^ $N_f_th_p[( -52/7 Fl[p]b_hei( -524%*

Dn mbiof^ \_ mn[n_^ nb[ n qcnb nb_ l[ nb_l gofnc`ilg ]fchc][f nsj_m i` m][lm
^_p_fijcha [`n_l \olhm( hi mn_l_insj_ _gjfisg_hn i` [hs ih_ g_nbi^ i`
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nl_[ng_hn ][h \_ l_]igg_h^_^( j[lnc]of[lfs mn[lncha nb_ nl_[ng_hn qcnb mol)
a_ls* Ob_ nl_[ ng_hn gomn \_ ]igjf_r [h^ mnlc]nfs ch^cpc^o[f* Nola_ls mbiof^
\_ _gjfis_^ [`n_ l [ mo``c]c_hnfs fiha nlc[f qcnb ]ihm_lp[ncp_ nb_l[js qbc]b
hin ch`l_ko_hnfs ][h \s cnm_f` \lcha [\ion [\miljncih i` nb_ m][l [h^ ]ol_*
Obom ihfs --2 $/. !% ion i` nb_ /3- j[nc_hnm q_l_ ij_l[n_^ ih* Ob_ l_mn cn
q[m jimmc\f_ ni ]ol_ qcnb nb_ _gjfisg_hn i` [ ]igjf_r i` ]ihm_lp[ncp_ g_[)
mol_m* Dn nb_ fcn_l[nol_( [p[cf[\f_ ni nb_ [onbil( mb_ b[^ hin `ioh^ [hs mcgcf[l
l_jiln mi nb[n mb_ b[^ hi ]b[h]_ ni ][lls ion [ ]igj[l[ncp_ [h[fsmcm* I_p_l)
nb_f_mm ehiqf_^a_ i` nb_ l_mofnm i` nl_[ ng_hn i` j[nc_hnm qcnb \olhm nl_[n_^
[n inb_l ohcnm j_lgcn ni g[chn[ch nb[n nb_ _f[\il[n_^ ]igjf_r i` g_[mol_m ch
nb_ nl_[ ng_hn i` e_fic^ m][lm cm gimn _h]iol[acha*

Hi^_lh g_nbi^m i` nl_[ ng_h n i` e_fic^ m][lm qbc]b ^_p_fij [`n_l \olhm
[l_ l[ nb_ l gofncjf_( s_n nb_ cl _``_]nm [l_ hin oh_kocpi][f [h^ al_[nfs ^_j_h^
ih nb_ ncg_ nl_[ ng_hn q[m mn[ln_^7 nb_ _[lfc_l nb_ mn[ln nb_ \_nn_l nb_ l_mofn*

Ob_ ]igjf_r i` ]ihm_lp[ncp_ g_[mol_m _f[\il[n_^ ]ihmcmnm i` nb_ `iffiqcha6
Rcnb nb_ `clmn mcahm i` nb_ ^_p_fijg_hn i` [ j[nbifiac][f m][l $cn]bcha( j[ch
ch nb_ b_[fcha qioh^%( c* _* jlcil ni ]igjf_n_ b_[fcha i` [ff qioh^ mol`[]_m(
nb_ [onbil [jjfc_m ofnl[mioh^ ch nqi mn[a_m7 -mn [jjfc][ncih i` mg[ff ^im_m
$oj ni ,*. ni ,*3 Qn j_l ]g.X ih nb_ l_acih[f msgj[nbc] a[hafc[ $j[l[p_ln_)
\l[f% [h^ .h^ [jjfc][ncih i` f[la_l ^im_m $-*, ni .*, Qn j_l ]g.% ^cl_]n ni
nb_ m][ l mol`[]_* B_h_l[ffs nb_ jli]_^ol_ f[mnm hi fiha_l nb[h -1 gch* Dh
][m_ nb_ m][l l_fc_` mbiqm [ ]igjfc][n_^ mol`[]_ $b[h^( `iinX( nb_ m_]ih^
mn[a_ i` nb_ jli]_^ol_ cm `l_ko_hnfs ][llc_^ ion nblioab q[n_l qb_l_ nb_ b[h^
il `iin b[m \__h mo\g_la_^( omcha [h chn_hmcns i` ,*. ni ,*0 Qn j_l ]g.* Obcm
g_nbi^ q[m [jjfc_^ ch 30 j[nc_hnm( ch 12 i` qbig( [j[ln `lig ]_mm[ncih i`
cn]b [h^ j[ch( g[le_^fs j[fcha [h^ mi`n_hcha i` nb_ m][l q[m i\m_lp_^( qbc]b
omo[ffs n[e_m jf[]_ [`n_l nqi il nbl__ ]iolm_m i` nl_[ng_hn*

Ob_ nolhm i` ofnl[mioh^ nl_[ ng_hn ]ihmcmn_^ i` n_h ni nq_fp_ ^[cfs jli)
]_^ol_m [h^ q_l_ l_j_[n_^ [`n_l ih_ il nqi gihnbm*

Ciq_p_l( ]ihn[]n [jjfc][ncih i` ofnl[mioh^ ][hhin \_ ][llc_^ ion ch mig_
j[nc_hnm \_][om_ i` g_]b[hc][f nl[og[nct[ncih i` nb_ `ch_ _jcnb_fc[f ]ip_lm(
j[lnc]of[lfs ch mg[ff qioh^m*

D` [jjfc][ncih i` ofnl[mioh^ nblioab q[n_l cm cgjimmc\f_( \_n[)nb_l[js
mbiof^ \_ _gjfis_^ omcha l[^ci[]ncp_ [jjfc][nilm qbc]b [l_ cgg_^c[n_fs [j)
jfc_^ ni nb_ ]c][nlctcha j[lnm i` nb_ \olh mol`[]_( _p_h c` nb_ qioh^ b[m hin
s_n b_[f_^*

<m cm ehiqh( []nchinb_l[js `il nb_ p[lciom molac][f [``_]ncihm i` nb_ mech(
nb_ mo\]on[h_iom ncmmo_ [h^ [fmi [`n_l chdolc_m( b[m bcnb_lni l[l_fs \__h _g)
jfis_^* Dh l_]_hn s_[lm \_n[)nb_l[js omcha l[^ci[]ncp_ [jjfc][nilm b[m ]bc_`fs
\__h jl[]nc]_^ \s ^_lg[nifiacmnm [h^ ch nb_ nl_[ng_hn i` _s_ ^cm_[m_m* Nig_
[onbilm b[p_ mn[n_^ nb[ n \_n[)nb_l[js b[m [h [h[fa_mc] [h^ [hncch`f[gg[nils
_``_]n*

O[echa nb_m_ ^[n[ chni []]iohn( nb_ [onbil ^_]c^_^ ni chp_mnca[n_ nb_
[]ncih i` \_n[)nb_l[js ih e_fic^ m][lm l_mofncha `lig \olhm* =_n[)nb_l[js q[m
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_gjfis_^ ch /2 j[nc_hnm* Ob_ `iffiqcha i\m_lp[ncihm b[p_ mbiqh nb[n \_n[)
nb_l[js( [`n_l ^cgchcmbcha cn]b [h^ j[ch ch nb_ aliqcha m][lm( f_^ ni mi`n)
_hcha [h^ j[lnc[ f [\miljncih* < mcgcf[l _``_]n q[m m__h ch /- j[nc_hnm* Ob_
[^p[hn[a_ i` nbcm ip_l nb_ [fl_[^s ehiqh nsj_m i` cll[^c[ncih nl_[ ng_hn qbc]b
b[^ \__h _gjfis_^ fiha \_`il_ $S)l[s nl_[ng_hn( =o]bs l[sm% cm nb_ l_ f[ )
ncp_fs mg[ff _h_las i` v/)j[lnc]f_ l[^c[ncih [h^ cnm mb[ffiq j_h_nl[ ncih ch nb_
ncmmo_m $,*1/1 ni -*1 gg( Ml â -03 [h^ .,0%* Obcm cgjiln[hn ko[fcns i` Y )j[ l)
nc]f_m g[e_m nb_cl _gjfisg_hn kocn_ m[`_ [h^ hin ^[g[acha( qbc]b j_lgcnm ni
]ihmc^_l nbcm nsj_ i` nl_[ ng_hn ni \_ ih_ i` nb_ gimn mj[lcha g_nbi^m il c l )
l[^c[ncih nb_l[js*

Dn mbiof^ \_ mn[n_^( biq_p_l( nb[ n nbcm g_nbi^ cm ]ihnl[ch^c][n_^ ch f_o]i)
j_hc[ [h^ [fmi ch f[la_ m][lm ch ]fim_ pc]chcns i` _h^i]lch_ af[h^m $nbslic^
[h^ aih[^m%*

<`n_l ]igjf_n_ b_[fcha i` nb_ qioh^m [h^ ]igjf_n_ _jcnb_fct[ncih i` nb_
mol`[]_( _gjfisg_hn i` ^c[^sh[gc] nb_l[js cm ch^c][n_^* Dn b[m [h [h[fa_mc]
_``_]n( ^cgchcmb_m cn]b [h^ mncgof[n_m h_olinlijbc] jli]_mm_m ch ncmmo_m* Obcm
nsj_ i` _f_]nlinb_l[js acp_m aii^ l_mofnm ch e_fic^ m][lm i` fiha mn[h^cha*
Dn mbiof^ \_ n[e_h chni ]ihmc^_l[ncih nb[n ch of]_l[ncih [h^ [fmi ch [ nbch
mfiqfs ^_p_fijcha m][l ^c[^sh[gc] ]oll_hn cm ]ihnl[ch^c][n_^*

<h cgjiln[hn g_[hm i` ]igjf_r nl_[ ng_hn i` e_fic^ m][lm l_mofncha `lig
\olhm cm jslia_h[f qbc]b q[m [^gchcmn_l_^ \s [ m]b_g_ _f[\il[n_^ \s nb_
[onbil* Obcm ^loa f_^ ni mi`n_hcha i` e_fic^ m][lm ch [fgimn [ff ][m_m [h^
ch mig_ j[nc_hnm ni ]igjf_n_ [\miljncih*

Kslia_h[f q[m ihfs om_^ [`n_l ]igjf_n_ b_[fcha i` nb_ \olh qioh^* Dn
mbiof^ \_ mn[n_^ nb[n [ hog\_l i` j[j_lm $=o^hcnme[s[( -52-7 ?tb_em_h\[s_p(
-52-7 I_mg_s[hip[ _n [f*( -52- [h^ -521% q_l_ `ioh^ ch nb_ fcn_l[nol_ l_ )
jilncha ih i\m_lp[ncihm i` jslia_h[f hin ihfs b[pcha [ ^_m_hmc\cfctcha [h^
[hncch`f[gg[nils _``_]n ih ]c][lnct[ncih( \on [fmi [ jimcncp_ ch`fo_h]_ ih nb_
b_[fcha i` qioh^m* Ob_ [onbil( ih nb_ ]ihnl[ls( hinc]_^ [ ]_ln[ch chbc\cncih
i` l_a_h_l[ncih jli]_mm_m* Obcm q[m j[lnc]of[lfs _pc^_hn ch n_h j[nc_hnm qbi
q_l_ acp_h jslia_h[f oj ni ]igjf_n_ b_[fcha i` nb_ qioh^m* Ob_ ][om_ i`
nbcm ]ihnl[^c]ncih cm hin s_n ]f_[l* Ciq_p_l( ch il^_l ni mifp_ nbcm jli\f_g(
ih_ g[s j_lb[jm g[e_ om_ i` Fia[hçm l_g[le $-521% [\ion jslia_h[f cg)
j_^cha g[nol[ncih i` `c\li\f[mnm* Dhbc\cncih i` `c\li\f[mn aliqnb ^o_ ni nb_
ch`fo_h]_ i` jslia_h[f q[m i\m_lp_^ ^olcha nb_ aliqnb i` [ jc_]_ i` ]ihh_])
ncp_ ncmmo_ ch ncmmo_ ]ofnol_* Dn cm jimmc\f_ nb[ n nbcm ]ihmncnon_m nb_ ][om_ i`
nb_ ch`fo_h]_ i` jslia_h[f chbc\cncha nb_ l_a_h_l[ncih jli]_mm ch nb_ [\ip_
j[nc_hnm*

Jh nb_ \[mcm i` nb_m_ i\m_lp[ncihm( nb_ [onbil mn[ln_^ ni [^gchcmn_l
jslia_h[f ihfs [`n_l ]igjf_n_ b_[fcha i` [ff qioh^m( [h^ b_ h_p_l i\m_lp_^
[hs mc^_ ]igjfc][ncihm*

Ob_ nl_[ ng_hn i` e_fic^ m][lm l_mofncha `lig \olhm qcnb jslia_h[f \s nb_
[o nbilçm g_nbi^ b[m qc^_fs \__h om_^ mch]_*

-,4



Ob_ [o nbilçm _rj_lc_h]_ \_[lm qcnh_mm ni nb_ `[]n nb[n ch nb_ nl_[ng_hn
i` e_fic^ m][lm ]igjf_r jli]_^ol_m [l_ h_]_mm[ls [h^ nb[n cn cm l[ ncih[f ni
[fn_lh[n_ ]iolm_m i` ofnl[mioh^( \_n[)[jjfc][nilm( ^c[^sh[gc] nb_l[js [h^ js)
lia_h[f chd_]ncihm*

<h cgjiln[hn _f_g_hn i` nb_ _hncl_ ]igjf_r nl_[ng_hn i` e_fic^ m][lm
l_mofncha `lig \olhm cm m[h[nilc[ f mj[ nl_[ ng_hn omcha bs^lia_h mofjbc^_ [h^
l[^ih \[nbm* Obcm nl_[ ng_hn b[m jlip_h _``_]ncp_ [m [h _f_g_hn i` ]ihm_lp[)
ncp_ g_[mol_m( j[lnc]of[lfs ch nb_ p_ls \_achhcha i` nb_ `ilg[ncih i` j[nbi)
fiac][f m][lm* =[fh_inb_l[js b[m [ll_mn_^ `olnb_l ^_p_fijg_hn i` nb_ e_fic^
ch g[hs ][m_m [h^ ^cgchcmb_^ [h^ mig_ncg_m _p_h mnijj_^ nb_ [aihctcha
cn]b `lig qbc]b nb_ j[nc_hn b[^ mo``_l_^* =[fh_inb_l[js cm [fmi _``_]ncp_ ch
cb_ jimnij_l[ncp_ j_lci^ [m [ g_[hm `il jl_p_hncha l_]oll_h]_ i` [ e_fic^
m][l* Dn mbiof^ [fmi \_ oh^_lmnii^ nb[n l_g_^c[f _r_l]cm_m i]]ojs [h cgjiln[hn
jf[]_ [giha nb_ ]igjf_r i` l_g_^c[f)jlijbsf[]nc] g_[mol_m*

Ob_ [onbil \_fc_p_m nb[n molac][f nl_[ ng_hn mbiof^ \_ l_miln_^ ni c` ]ih)
m_lp[ncp_ nl_[ ng_hn b[m jlip_h ch_``_]ncp_ [h^ ihfs [`n_l ^_`chcn_ `ilg[ncih
i` nb_ e_fic^ m][l( c* _* hin _[lfc_l nb[h -. ni -0 gihnbm [`n_l nb_ b_[fcha
i` nb_ \olh qioh^m b[m \__h ]igjf_n_^* Kl_g[nol_ molac][f chn_lp_hncih g[s
acp_ lcm_ ni l_]oll_h]_*

Ob_ ij_l[ncih ]ihmcmnm ch ]igjf_n_ _r]cmcih i` nb_ e_fic^ m][l [h^ `iffiq)
cha ]ip_l[a_ i` nb_ mech ^_`_]n qcnb [ mjfcnmech al[`n( \on ih nb_ q_cabn)
\_[lcha mol`[]_m i` fcg\m qcnb [ j_^c]f_ `f[j*

?olcha nb_ jimnij_l[ncp_ j_lci^( [hinb_l ]iolm_ i` ]ihm_lp[ncp_ nl_[ng_hn
mbiof^ \_ ][llc_^ ion `il jlijbsf[]nc] joljim_m*

=* F*

NPHH<MT

Ob_ j[j_l ^_[fm qcnb nb_ _rj_lc_h]_ ch nb_ nl_[ng_hn i` /3- j[nc_hnm qcnb
e_fic^ m][lm l_mofncha `lig \olhm( qbi b[^ \__h [^gcnn_^ `il nl_[ng_hn ch
nb_ <ff)Phcih =olhm Phcn i` nb_ Qcmbh_pmesc Nolac][f Dhmncnon_ i` nb_ <][^_gs
i` H_^c][f N]c_h]_m i` nb_ PNNM* Ob_ [onbilçm m]b_g_ i` ]igjf_r nl_[ng_hn
cm l_]igg_h^_^( ch]fo^cha ]ihm_lp[ncp_ [h^ molac][f g_nbi^m* Ob_ ]ihm_lp[)
ncp_ nl_[ ng_hn ch]fo^_m chd_]ncih i` jslia_h[f( ofnl[mioh^( ^c[^sh[gc] nb_l[js(
\_n[)[jjfc][nilm( m[h[nilc[ f mj[ nl_[ ng_hn [n jf[]_m qb_l_ nb_s jlipc^_ bs)
^lia_h mofjbc^_ [h^ l[^ih \[nbm*

MyNPHy

;_YWjh_Y[i Y^ube_Z[i Wfhäi b[i Xhkbkh[i

G* B* N _ f _ t h _ p [

G_ nl[p[cf j l_m_h nm f_m _rj{lc_h]_m ^o nl[ cn_g_hn ^_ /3- g[f[^_m[p_] f_m ]c][)
nl c]_m ]b{fic^_m [jlüm f_m \lofol_m koc ih n {n{ l_aom ^[hm f_ >_hnl_ a{h{l[f ^_
DOhmncnon ^_ ]b clolac_ <* Q* Qc]bh_pmec ^_ -ç<][^{gc_ ^_m m]c_h]_m g_^c][n_m ^_
PMNN* Gç[o n_ol jlijim_ f_ jli]{^{ {n[\fc j[l foc g_g_^o nl[cn_g_hn ]igjf_r_ koc



_mn oh_ ]ig\ch[ncih ^_m g{nbi^_m ]ihm_lp[ncp_m _n ]bclolac][f_m* G[ nl[ cn_g_hn ]ih)
m_lp[nc` ]igjl_h^ f_m jck~l_m ^_ jsliaüh_( -çofnl[)mih( f_ nl[ c n_g_h n ^c[^sh[gcko_(*
f_m \_n[)[jjfc][n_olm ( f[ ]ol_ nb_lg[f_ _n ]_ff_ ^_ m[h[nilcog ^[hm f_m _h^licnm i~
cf s [ ^_m \[chm ùbs^liaüh_ mof`ol{ _n ^_ l[^ih*

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

C[be_Z[ FWhX[d dWY^ N[hXh[ddkd][d
G* B* N _ f _ t h _ p [

?c_ <l\_cn \_m]bl_c\ n ^c_ @ l`[b loha_h gcn ^_l =_b[h^foha pih /3- Fl[he_h gcn
e_fic^_h I[l\_h h[]b Q_l\l_hhoha_h( ^c_ to ^c_m_g Uq_]e ch^[m <Pohcih)U_hnlog
|ccl Q_l\l_hhoha_h ^_m ]b clolacm]b_h Dhmncnon_m <* Q* Rcm]bh_qmec ^_ l <e[^_gc_
^_ l g_^ctchcm]b_h Rcmm_hm]b[`n_h ^_l P^NNM [ha_higg_h qol^_h* ?_l <onil
_gj`c_bfn ^[m pih cbg _hnqc]e_fn_ Q_l`[bl_h ^)_l eigjf_r_h =_b[h^foha( ^* b* _ch_-
Fig\ch[ncih ^_l eihm_lp[ncp_h oh^ ]bclola cm]b_h H_nbi^_h* ?c_ eihm_lp[ncp_ =_b[h^)
foha \_chb[fn_ n Ksl]a_h[f)Dhd_encih_h( Pfnl[m]b[ff( ^c[^sh[gcm]b_ Ob_l[jc_( =_n[)
<jjfce[nil_h( Fol) oh^ =[^_l\_b[h^foha [h Jln_h( qi N]bq_`_fq[mm_lmni``) oh^ M[)
^ih\[^_l p_l[\l_ c]b n q_l^_h*

M @ N P H @ I

;_YWjh_Y[i gk[be_Z[i Z[ifkui Z[ gk[cWZkhWi
G* B* N _ f _ t h _ p [

@h _mn[ i\l[ b[h mc^i jo\fc][^[m f[m _rj_lc_h]c[m iih _f nl[ n[g c_hni ^_ /3-
_h`_lgim ]ih ]c][nlc]_m ko_fic^_m ^_mjo{m ^_ ko_g[^ol[m( fim ]o[f_m `o_lih chal_m[)
^im ]ih _mn_ gincpi [f >_hnli a_h_l[ f ^_ ko_g[^ol[m ^_f Dhmncnoni kocl~lacii ^_
<* Q* Qcmbh_pmecc ^_ f[ <][^_gc[ ^_ f[m m]c_h]c[m g{^c][m ^_ f[ PMNN* @f [o ni l
jlijih_ _gjf_[l _f jli]_^cgc_hni ^_ oh nl[ n[g c_h ni ]igjf_di ^_m[lli ff[^i jil {f
gcmgi( _m ^_]cl oh[ ]ig\ch[]c}h ^_ g{ni^im ]ihm_lp[ncpim s kocl~lac]im* @f n l [ n [ )
gc_hni ]ihm_lp[ncpi ch]fos_ chc_]]cih_m ^_ jcl}a_hi( ofnl[mihc^i( nl[ n[g c_hni ^c[^chz)
gc]i( \_n[)[jfc][^_lim( n l[ n[g c_h ni _h m[h[nilcim s \[fh[lcim _h foa[l_m ]ih \[°im
^_ z]c^i mof`b|^lc]i s ^_ l[^ih*

M @ A @ M @ I > @ N

-* <_c_jho[l& ?( A(4 Nech Kf[mns ch nb_
Ol_[ng_hn i` N][l >ihnl[]nol_m ih Pjj_l
Gcg\m M_mofncha `lig ?__j =olhm* Dh nb_
\iie6 Aiolnb N]c_hnc`c] >ih`_l_h]_ ih nb_
Kli\f_gm i` é=olhm-- i` Fclipçm Hcfcn[ls
H_^c][f <][^_gs* H[n_lc[f `il ^cm]ommcih*
G_hchal[^ -521( j* 43*

.* Ce]Wd& G( ?(4 >igj[l[ncp_ @``_]ncpcns
?̀ Kslia_h[f [h^ Nig_ Jnb_l Ob_l[j_onc]
H_[hm ih M_mnil[ncih i` Aoh]ncihm ch ?[)
g[a_^ Njch[f >il^ ch M[nm* Dh nb_ \iie6
Kslia_h[f* Him]iq -521( j* --3*

/* ChWlY^[dae& J( A(4 Cilgih[f @htsg[)
nc] Ol_[ng_hn i` F_fic^ N][lm M_mofncha

`lig =olhm* Dh nb_ \iie6 Aclmn ?ih_nme
N]c_hnc`c] >ih`_l_h]_* ?ih_nme -522( j* 31*

0* ChWlY^[dae& J( A(4 Klijbsf[rcm [h^
>ihm_lp[ncp_ Ol_[ng_hn i` F_fic^ N][lm
M_mofncha `lig =olhm* Dh nb_ \iie6 K[nbi)
a_h_mcm( >fchc][f Kc]nol_ [h^ Ol_[ng_hn i`
=olhm Nc]eh_mm* Fc_p -524( j* -,4*

1* EWh]eb_d& H( Q(4 Kl_p_hncih i` C[h^
?_`ilg[ncih ch ?_lg[nifiac][f $Obcl^)
?_al__% =olhm* Dh nb_ \iie6 Ac`nb N]c_hnc)
`c] N_mmcih ih nb_ Kli\f_gm i` é=olhm--*
G_hchal[^ -523( j* 1.*

2* E_a^[bied& F( E(4 >fchc]i)=cifiac][f
>b[l[]n_lcmnc]m i` N][lm ch A[]_ M_mofncha

--,



`lig =olhm [h^ Boh Nbin Rioh^m* Dh nb_
\iie6 H[rcffi)A[]c[f Dhdolc_m [h^ Ob_cl
Ol_[ng_hn* Him]iq -503( j* -.1*

3* F[ic[oWdelW& L( F(5 9hdWkjelW& Q( E5
:hWpeliaWoW& >( 9(5 F_a_joka& N( E(4 <]ncih
i` No\`_\lcf_ ?im_m ih Ailg[ncih i` =l[ch
N][l* Dh nb_ \iie6 Kslia_h[f* Him]iq -521(
j* 5.*

4* H[aWhiao_& <( Q(5 ;^_p^_a& *( H(4 Nol)
ac][f Ol_[ng_hn i` Obcl^)?_al__ Nech =olhm
i` C[h^( G_a [h^ Aiin* Dh nb_ \iie6 K[nbi)

Kli`* G* B* N_f_th_p[( of* =*

a_h_mcm( >fchc][f Kc]nol_ [h^ Ol_[ng_hn i`
=olhm Nc]eh_mm* Fc_p -524( j* --5*

5* K[b[pd[lW& D( ?(4 >fchc]i)<h[nigc][f
>b[l[]n_lcm nc]m i` F_fic^ Nech N][lm M_)
mofncha `lig =olhm [h^ nb_ cl Ol_[ng_hn*
Dh nb_ \iie6 Ob_m_m i` K[j_lm M_[^ [n
Obcl^ N]c_hnc`c] >ih`_l_h]_ ih Kli\f_gm
i` é=olhm--* G_hchal[^ -52/( j* -0,*

-,* K_X_b[lW& C( >(4 F_fic^ N][lm( nb _ c l
>fchc][f Kc]nol_( Ol_[ng_hn [h^ Klijbsf[)
rcm* >[h^* ^cmm*( Him]iq -520*

N_ljoebipme[s[ .3 --/ ,5/( Him]iq( PNNM

L^[ L^_hZ Adj[hdWj_edWb ;ed]h[ii ed ;b[\j HWbWj[ WdZ J[bWj[Z ;hWd_e\WY_Wb 9de'
cWb_[i m_bb jWa[ fbWY[ Wj L^[ JeoWb Qeha @ej[b& Lehedje& ;WdWZW& \hec Bkd[ /|+*&+311(
Obcm qcff \_ [ gofnc^cm]cjfch_ ]ih`_l_h]_ `il [ff j_ijf_ ]ih]_lh_^ qcnb nb_ b[\cfcn[ncih
i` nb_m_ j[nc_hnm* Dn qcff ch]fo^_ mj_]c[fcns m_mmcihm [h^ n_[]bcha m_gch[lm( [m q_ff
[m a_h_l[f m_mmcihm* H[dil nijc]m ch]fo^_6

>f_`n Gcj [h^ K[f[n_ [h^ Jnb_l >l[hci`[]c[f <hig[fc_m
>l[hci`[]c[f Nola_ls
A[]c[f Bliqnb

Nj__]b( ?_hncmnls [h^ Jlnbi^ihnc]m
Ob_ ^_[^fch_ `il [\mnl[] nm cm N_jn_g\_l /,( -532*
<^p[h]_ l_a cmnl[ n cih ]fim_m ?_]_g\_l /-( -532*
Ail `o l nb_ l ch`ilg[ncih( ]ihn[]n6 >ihal_mm N_]l_n[lc[n( -5- >iff_a_ Nnl__n(

H1O -K3 OJMJIOJ( Jhn[lci( >[h[^[*

D f f
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<]n[ >bclolac[_ Kf[mnc][_( nb_ Dhn_lh[ncih[f diolh[f i` jf[mnc] mola_ls( cm cmmo_^
ch nqi p_lmcihm `iol ncg_m [ s_[l* Jh_ p_lmcih cm ch @hafcmb $il( [m l_ko_mn_^ \s nb_
[onbil ( ch Al_h]b il B_lg[h% [h^ nb_ i nb_l ch Mommc[h* Ob_ [cg i` nb_ Eiolh[f cm ni
g[e_ mj_]c[fcmnm []ko[chn_^ qcnb nb_ qile i` [o nbilm i` nb_ mi]c[fcmn ]iohnlc_m( \on
mno^c_m `lig inb_ l ]iohnlc_m [l_ [fmi jo\fcmb_^ [h^ q_f]ig_^*

<lnc]f_m [l_ []]_jn_^ `il jo\fc][ncih qbc]b ^_[f qcnb nb_ jli\f_gm i` jf[mnc] mo l )
a_ls [h^ [ffc_^ \l[h]b_m $]fchc][f( f[\il[nils( _rj_lcg_hn[f mno^c_m% 7 nb_s gomn \_
ilcach[f [h^ hin s_n \__h jo\fcmb_^ _fm_qb_l_* <lnc]f_m qlcn n_h \s [onbilm i` nb_ ]ioh)
nl c_ m qbc]b [l_ l_jl_m_h n_^ ch nb_ _^cnilc[f \i[l^ i` nb_ Eiolh[f( gomn \_ acp_h nb_cl
cgjlcg[nol \s nb_ l_mj_]ncp_ g_g\_lm*

Fch^fs m_h^ siol g[hom]lcj nm ni nb_ `iffiqcha [^^l_mm6 <]n[ >bclolac[_ Kf[mnc][_(
]+i M* Ql[\_]( H* ?*( nb_ m_]l_n[ls( G_a_lip[ 2/( K l[b[ .( >t_]bimfip[ec[*

Ob_ g[hom]lcj n gomn \_ nsj_qlc nn_h ch nqi ]ijc_m $- ilcach[f jfom - ][l\ih)
)]ijs%( ih_ j[a_ j_l mb__n( qcnb ^io\f_mj[]cha \_nq__h nb_ fch_m( 2, nsj_m j_l fch_
[h^ hi gil_ nb[h /, fch_m j_l j[a_* Ob_l_ gomn hin \_ gil_ nb[h `cp_ ]ill_]ncihm \s
b[h^qlcn cha j_l g[hom]lcjn* Ob_ g[hom]lcj n mbiof^ hin _r]__^ _cabn j[a_m [h^ ]ihn[ch
hi gil_ nb [h -,â-. cffomnl[ncihm* Ob_ chmnc non_ nb_ [o nbil qilem [n( cnm ^cl_]nil( nb_
nc nf_ i` nb_ [ln c] f_ [h^ nb_ `off h[g_ i` nb_ [o nbil $il [o nbilm% ( gomn \_ mn[n_^ ih nb_
`clmn j[a_* <ff i nb_l j[a_m mbiof^ \_ hog\_l_^ ]ihm_]oncp_fs* @p_ls j[j_l gomn b[p_
[ mogg[ls qbc]b cm nb_h nl[hmf[ n_^ chni Al_h]b( B_lg[h [h^ Nj[hcmb* Ob_ mogg[ls(
nb_ l_`_l_h]_m [h^ nb_ ][jncihm ni nb_ `caol_m [l_ ni \_ q lcn n_h _[]b ih [ m_j[l[ n_ j[a_
[h^ [^^_^ ni \inb ]ijc_m i` nb_ g[hom]lcjn* Ob_ [^^l_mm i` nb_ g[ch [o nbil mbiof^ \_
acp_h [n nb_ \innig i` nb_ l_`_l_h]_m* Ob_ jf[]_qb_l_ nb_ n[\f_m [l_ ni \_ chm_ln_^(
gomn \_ g[le_^ ch che ih nb_ g[lach i` nb_ n_rn* Acaol_m [l_ ni \_ m_j[l[ n_ [h^ hin
[``cr_^ ch nb_ n_rn* Jh nb_ \[]e i` _[]b `caol_( nb_ [o nbil cm l_ko_mn_^ ni qlcn_ bcm
h[g_( nb_ mbil n ncnf_ i` nb_ j[j_l [h^ nb_ ]ihm_]oncp_ hog\_l i` nb_ cf fomnl[ ncih qbc]b
gomn n[ffs qcnb nb_ hog\_l g[le_^ ih nb_ g[la ch i` nb_ n_rn* <h [lliq ch^c][n_m nb_
q[s nb_ `caol_ mbiof^ \_ m_n* Kbinial[jbm gomn \_ ]f_[l( qcnb aii^ ]ihnl[mn [h^ i` nb_
m[g_ mct_ $\_mn 2S5 ]g*%* Ob_ n[\f_m [h^ al[jbm mbiof^ \_ fch_^ qcnb Dh^c[h che ih
qbcn_ j[j_l mi [m ni g[e_ nb_g q_ff l_[^[\f_*

M_`_l_h]_m mbiof^ \_ fcgcn_^( koin_^ `lig ch n_lh[ncih[ffs []]_mmc\f_ miol]_m [h^
hin if^_l nb[h `cp_ s_[lm* D` nb_ hog\_l i` l_`_l_h]_m _r]__^ n_h( nb_ _^cnilm [l_
_h nc nf_^ ni jc]e nb_ c l ]bic]_*

Loin[ncihm mbiof^ \_ [^domn_^ []]il^cha ni >t_]bimfip[e hilg [m `iffiqm6 <lnc]f_m
ch diolh[fm â [o nbi lçm molh[g_ [h^ chcnc[fm( nc nf_ i` nb_ [ln c] f_ $g[s \_ f_`n ion%( chn_l)
h[ncih[f [\\l_pc[ncih i` nb_ diolh[f( pifog_( hog\_l( j[a_ [h^ s_[l i` cmmo_* Ail
chmn[h]_6 Al[t_l A* >*( R[l\olnih ?*6 Kf[mn( l_]ihmnl * Nola*( //( 0 6 /51( -520*
=iiem [h^ gihial[jbm â h[g_ i` [onbil( ncnf_ i` jo\fc][ncih( jf[]_ i` cmmo_( jo\fcmb_l(
s_[l i` cmmo_ [h^ â g[s\_ â [fmi j[a_ `lig qbc]b koin[ncihm b[m \__h n[e_h* Ail
chmn[h]_6 =olc[h A*6 Nola_ls i` >f_`n( Kl[b[( NU^I -510*

H[hom]lcjnm qbc]b ^i hin ]igjfs qcnb nb_m_ l_kocl_g_hnm( ][hhin \_ jo\fcmb_^*
Ob_ _^cnilc[ f \i[l^ l_m_lp_m nb_ lcabn ni moaa_mn ni nb_ [o nbil jo\fc][ncih i` bcm

[ln c] f_ ch nb_ `ilg i` [h [hhin[ncih( mbil n_h nb_ ilcach[f g[hom]lcjn( g[e_ ]ill_]ncihm
il( ih []]iohn i` ]igg_hnm g[^_ \s nb_ l_pc_q_lm( l_ no lh nb_ g[hom]lcj n ni nb_ [onbil
`il l_^l[`ncha* Ob_ j[j_lm gomn \_ m_hn ni nb_ _^cnil ch nb_ cl `ch[f `ilgof[ncih* Ob_
a[ff_s jlii`m [l_ ^ih_ \s nb_ [onbil( \on hi _mm_hnc[f ]b[ha_m [l_ j_lgcnn_^* Ob_
[onbilm i` ilcach[f j[j_lm l_]_cp_ 1, l_jl ch nm `l__ i` ]b[la_ [h^ qcnbion mj_]c[f il^_l*

+ + ,
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