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N[a]fla^a[ M]k]Yj[` Dfklalm l] g^ OjYmeYlgdg_q Yf\ Jjl`ghY]\a[k( G]faf_jY\ $PNNM%
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KJ PDA MQAOPEKJ KB PDA EJ@E?=PEKJO BKN LNEI=NU
=J@ @AH=UA@ OQPQNA =J@ BKN PAJKLH=OPU

KB BHATKN PAJ@KJO KB PDA D=J@ =J@ BEJCANO
Q* D* M J U J Q

=giha nb_ p[lciom chdolc_m i` nb_ b[h^ [h^ `cha_lm nb_ chdolc_m ni nb_ `f_ril
n_h^ihm) j[lnc]of[lfs nbim_ ch nb_ l_acih i` nb_ mshipci*[jih_olinc] mnlo]nol_m
n[e_ [ mj_]c[ f j f[]_+ Pb_ l_j[cl [h^ nb_ `oh]ncih[f l_mncnoncih i` nb_m_ n_h^ihm
mncff l_g[chm [h ohmifp_^ jli\f_g [m cm \_cha jlip_^ \s hog_liom i\m_lp[ncihm
i` Oipc_n [h^ inb_l [onbilm %@tb[h_fc^t_ .+.+) Nitip R+ E+) R[shmbn_sh R+ C+)
J ceif[s_p C+ L+) @o\lip F+ C+) Gigl[]b_p =+ C+) Loa[]b_p =+ C+) >ohh_ff On+) >fi]b
F*) V[a[^ioh) F+) @o\m F+) Em_fch I+) Hc_l D+) S[nmih =+) Iilf_s C+) [h^ inb_lm&+

Dcnb_lni) [nn_hncih q[m ]_hnl_^ ih nb_ jlcg[ls monol_ i` nb_m_ n_h^ihm) \on
nbcm chpifp_m hog_liom jli\f_gm i` al_[n jl[]nc][f mcah c`c][h]_+

Pb_ _``c][]s i` nb_ jlcg[ls monol_ i ` `f_ril n_h^ihm [n nb_ f_p_f i` nb_
`il_[lg il nb_ j[fg cm) ni^[s) jli\[\fs \_sih^ [hs ^io\n) \on nb_ ko_mncih [m ni
nb_ monol_ [n nb_ f_p_ f i` nb_ mshipc[f mb_[nbm [h^ [jih_olinc] fca[g_hnm mncff
l_g[chm ^cmjon[\f_+

N_]_hnfs) S[nmih %.622& mjie_ [a[chmn nb_ jlcg[ls monol_ i` n_h^ihm [n
nbcm f_p_ f [h^ Iilf_s %.623& n[e_m [ mcg cf[l pc_q+ >inb [onbilm l_a[l^ [h _[lfs
n_hij f[mns omcha ih_ _rn_hmil n_h^ih i` nb_ ni_m [m [ `l__ al[`n ni \_ \_nn_l
nb[h jlcg[ls monol_+ S[nmih jl_m_hnm nb_ l_mofnm i` nbcm nsj_ i` l_]ihmnlo]ncih
i` `f_ril n_h^ihm i` ^ cacnm ch 2. j[nc_hnm qbim_ nl_[ng_hn Ö [m q[m mn[n_^ \s bcg
Ö b_ q[m [\f_ ni ]igjf_n_+

Sb_h ]ihmc^_lcha nb_ monol_ i` `f_ril n_h^ihm cn cm h_]_mm[ls ni ^cmnchaocmb
\_nq__h jlcg[ls monol_ j_l`ilg_^ [n nb_ f[n_mn /- biolm [`n_l chdols) [h^ ^_f[s_^
monol_ j_l`ilg_^ q cnbch .- ni /- ^[sm [`n_l chdols jlipc^_^ nb_ qioh^ b[m b_[f_^
\s `clmn chn_hncih+

Bil nb_ jlij_l [jjl_]c[ncih i` nb_ [^p[hn[a_m [h^ ^cm[^p[hn[a_m i` _cnb_l
monol_ cn cm h_]_mm[ls ni hin_ [ hog\_l i` ko_mncihm ]ihh_]n_^ qcnb nb_ ]b[l[]*
n_lcmnc] `_[nol_m i` \inb ij_l[ncihm+

.+ Eh jlcg[ls monol_ i` n_h^ihm [`n_l nl[og[ nb_ ^[ha_l i` [h ch`_]ncih
i` mig _ ech^ ^_mj cn_ nb_ om_ i` [hnc\cinc]m cm [fq[sm jl_m_hn+

/+ Pb_ ]ih^cncihm ch [h _g_la_h]s ij_l[ncih [l_ [fq[sm f_mm `[piol[\f_ nb[h
ch [h ij_l[ncih j_l`ilg_^ \s [ ko[fc`c_^ mola_ih ][fg fs [h^ []]il^cha ni
[ jl_]ih]_cp_^ jf[h+

.2-



0+ Eh pc_q i` nb_m_ ]cl]og mn[h]_m nb_ ]b[h]_ i` mo\m_ko_hn m][l `ilg[ncih
ch nb_ mshipci*[jih_olinc] \_^ cm al_[n_l ch jlcg[ls nb[h ch ^_f[s_^ monol_+

1+ Sb_h nb_ n_h^ih cm m_p_l_^ [n nb_ f_p_ f i` nb_ mshipci*[jih_olinc]
mnlo]nol_m nb_ n_h^ih `l[ag _hnm j[ln) nb_ n_h^ih mb_[nb nb_h l_g[chm _gjns
[h^ j[lnfs ` cffm q cnb \fii^+ Arj_lcg_hnm %J ceif[s_p ) Nitip [h^ i nb _l m& b[p_
jlip_^ nb[n i\fcn_l[ncih i` nb_ n_h^ih mb_[nb mn[lnm /- ^[sm [`n_l chdols qbcfmn
nb_ n_h^ih `l[ag _hnm mncff l_g[ch ohohcn_^+ @_f[s_^ n_h^ih monol_ i` nb_ jlcg[ls
nsj_ ][h) nb_l_`il_) \_ l_[fct_^ .- ni /-) [h^ mig _ncg _m _p_h 0- ^[sm [`n_l chdols
qcnbion nb_ ^[ha_l i` ]igjfc][ncihm) c+ _+ jolof_hn ch `_]ncih i` nb_ jimn*ij_l[ncp_
qioh^+

2+ Pb_ mola_ih) qbic chn_h^m ni j_l`ilg ^_f[s_^ n_h^ih monol_) [jjfc_m `clmn
[c^ \s nb_ molac][f nl_[ng _hn [h^ monol_ i` nb_ me ch qioh^ [h^ nb_ fi][f
[jjfc][ncih i` [hnc\ cinc]m+

Eh inb_l qil^m7 @_f[s_^ monol_ b[m ]_ln[ch [^p[hn[a_m ip_l jlcg[ls monol_
ch nb_ nl_[ng _hn i` n_h^ih chdolc_m [n nb_ f_p _ f i` nb_ mshipci*[jih_olinc]
mnlo]nol_m+

=m `[l [m n_hij f[mns cm ]ih]_lh_^ nb_ `i ffiq cha nsj_m ][h \_ ^cmnchaocmb_^7
Llcg[ls n_hij f[mns %Bimm D[oa_ .6228 Pil\eipw .626&) _[lfs n_hij f[mns ) c+ _+ /- ni
0- ^[sm [`n_l nl[og[ %Nitip) S[nmih) Iilf_s [h^ inb_lm& [h^ f[ n_ n_hij f[mns
j_l`ilg_^ [ fiha_l j_lci^ [`n_l nb_ chdols %>ohh_ff) Em_fch ) Nitip) J cei f[s_p [h^
inb_lm&+

Llcg[ls n_hij f[mns q cff b[l^fs `ch^ g[hs [^b_l_hnm \_][om_ [hs chdols \lcham
q cnb cn nb_ ^[ha_l i` jolof_hn ch `_]ncih ) [h^ nbcm gomn \_ l_]eih_^ q cnb j[lnc*
]o f[lfs ch n_hij f[mns qb_l_ nb_ ij_l[ncih `c_ f^ cm kocn_ _rn_hmcp_+

H[n_ n_hij f[mns cm [ mo cn[\f_ g_nbi^ `il nb_ l_]ihmnlo]ncih i` `f_ril n_h^ihm
i` nb_ j[fg [h^ `cha_lm [ fiha ncg _ [`n_l chdols+ =]]il^cha ni nb_ g[dilcns i`
[onbilm) biq_p_l) nb cm ij_l[ncih acp_m aii^ l_mo fnm ih fs ch [\ion /2 ni 2-"+
Pbcm cm hin ni8 \_ qih^_l_^ [n mch ]_ [hs chdols) ij_h il ]fim_^ ) cm `i ffiq _^ \s
m][l `ilg[ncih+ Pb_m_ m][lm ^_p_fij ih nb_ \[mcm i` h_]linc] [h^ al[hof[ncih
ncmmo_ [fq [sm jl_m_hn ch [h ij_h n_h^ih chdols+ ?c][nlct[ncih i` nb_ n_h^ihm
[h^ nb_ mollioh^cha ncmmo_ cm) nb_l_`il_) nb_ oh[pic^[\f_ m_ko_h]_ i` _p_ls chdols)
[h^ nb_ fiha_l nb_ j_lci^ nb[n b[m _f[jm_^ mch ]_ nb_ nl[og[ nb_ \caa_l [h^ nioab_l
nb_ m][lm [h^ nb_ gil_ g[le_^ nb_ g iljbifiac][f ]b[ha_m ch nb_ n_hi*[jih_olinc]
[jj[l[nom+ D_h]_ nb_ ^ c``c]o fnc_m ch molac][f n_]bhcko_ qbc]b cm cnm_ f` nl[og[nctcha)
[h^) nb_l_`il_) ][om_m m][l `ilg[ncih [fihamc^_ nb_ l_j[cl_^ n_h^ih+

En cm) nb_l_`il_) hin moljlcmcha nb[n ch]l_[m_^ [nn_hncih b[m l_]_h nfs \__h
j[c^ ni _[lfs n_hij f[mns %S[nmih) Iilf_s) Nitip [h^ inb_lm& j_l`ilg_^ .- ni /-
^[sm [`n_l nb_ nl[og[ qb_h nb_ qioh^ b[m [fl_[^s b_[f_^+

Kh _p[fo[ncih i` nb_ [^p[hn[a_m [h^ ^cm[^p[hn[a_m i` n_hij f[mns j_l`ilg_^
[`n_l ^ c``_l_hn ncg_ chn_lp[fm cn `i ffiq m nb[n7

.+ Llcg[ls n_hij f[mns _h n[ cfm nb_ al_[n ^[ha_l i` jimn*ij_l[ncp_ ]ig *
j fc][ncihm [h^ ][h \_ j_l`ilg_^ ihfs oh^_l j[lnc]of[lfs `[piol[\f_ ]cl]og *
mn[h]_m+

/+ A[lfs n_hijf[mns ) qb_h j_l`ilg_^ \s [h _rj_lc_h]_^ mola_ih []]il^cha
ni [ q _ff ]ih]_cp_^ jf[h [h^ jlipc^_^ nb_ qioh^ b[m b_[f_^ \s `clmn chn_hncih)
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cm l_ f[ ncp_fs fcnnf_ nl[og[nctcha) \_][om_ nb_ _rjimol_ i` nb_ ohohcn_^ n_h^ih
`l[ag _hnm `lig nb_ mshipci*[jih_olinc] nohh_f ^i_m hin l_kocl_ go]b _``iln+

0+ H[n_ n_hijf[mns Ö [m q[m m[c^ \_`il_ Ö ^_j_h^m ih nb_ ^ cmm_]ncih i` nb_
n_h^ihm `lig nb_ m][l ncmmo_ qbc]b f_[^m oh[pic^[\fs ni nb_ `ilg[ncih i` h_q
m][lm cgj_^cha nb_ gip_g_hn i` nb_ l_j[cl_^ n_h^ih+

K` [ff nb_m_ nbl__ nsj_m i` n_hijf[mns _[lfs n_hijf[mns b[m) ^_]c^_^fs) nb_
al_[n_mn [^p[hn[a_+

Oj_[echa a_h_l[ffs i` n_hijf[mnc] ij_l[ncihm cn cm h_]_mm[ls ni g_hncih ih_
^ c``c]o fns qbc]b gomn \_ l_]eih_^ qcnb) c+ _+ [mm_mmcha nb_ f_hanb i` nb_ nl[hm*
jf[hn+ =m [ lof_) nb_ f_hanb i` nb_ al[`n cm ]bim_h mi nb[n [`n_l cnm `cr[ncih \s
monol_ ch nb_ `cha_l [h^ nb_ j[fg nb_ ij_l[n_^ `cha_l l_a[chm nb_ jimcncih i`
[ hilg[f `cha_l+ Pbcm) biq_p_l) ^i_m hin j_lgcn []]iohn ni \_ n[e_h i` nb_ ch^cpc*
^o[f n_h^_h]s i` nb_ j[nc_hn `il [ ]_ln[ch ^_al__ i` mblchecha i` nb_ nl[hmjf[hn+

Pb_ g[ch ][om_ i` ohm[ncm`[]nils l_mofnm ch nb_ l_]ihmnlo]ncih i` n_h^ihm
\s jlcg[ls) ^_f[s_^ [h^ f[n_ monol_) il \s n_hijf[mns) [l_) [m cm q _ff ehiqh)
m][lm qbc]b `ilg [n nb_ mcn_ i` nb_ n_h^ih monol_ [h^ [fihamc^_ nb_ al[`n+

Pb_ jli\f_g i` jl_p_hncha nb_ n_h^ihm `lig [^b_lcha ni nb_ mollioh^cha
ncmmo_ [n nb_ mcn_ i` monol_m [h^ [fihamc^_ nb_ nl[hmjf[hn) mncff l_g[chm ohmifp_^+
Oig_ [onbilm nlc_^ ni om_ [lnc`c]c[f g[n_lc[fm) bigi* [h^ [onijf[mnc] ncmmo_
%[ln_lc_m) p_chm) `[ m] c[ [h^ inb_lm& \on nb_m_ _rj_lcg_hnm ^c^ hin mbiq [hs
jimcncp_ l_mofnm+

N_]_hnfs) [n nb_ molac][f [h^ j[nbifiac][f ^_j[lng_hn i` ?[fc`ilhc[ Qhcp_l*
m cns ?_hnl_ _rj_lcg_hn[f [h^ ]fch c][f mno^c_m q_l_ g[^_ ih nb_ [jjfc][ncih i`
gihigif_]of[l ]_ ffo fim_ `cfn_l no\_m `il nb_ ]l_[ncih i` [lnc`c]c[f n_h^ih mb_[nbm
ch ^cacnm %=mbf_s) Onih_) =fihmi =lnc_^[) Osp_lo^) A^q[l^m) Ofi[h) Iiih_s&+ Pb_
g [n_lc[f i` nb_m_ `cfn_l no\_m ^i_m hin jl_p_hn ^c``omcih i` ncmmo_ fsgjb l_kocl_^
`il nb_ b_[fcha i` n_h^ihm) \on) [n nb_ m[g_ ncg_) cn jl_p_hnm nb_ chaliqcha i`
`c\liom ]_ ffm + Pb_ [onbil oh`ilnoh[n_fs cm hin []ko[chn_^ qcnb nb_ ]fch c][f l_mofnm
i` nb_ [jjfc][ncih i` nbcm mj_]c[ f g[n_lc[f+

Sb[n mbiof^) nb_l_`il_) \_ nb_ molac][f n[]nc]m ch mifpcha nbcm jli\f_g<

Pb_ g[ch i\d_]ncp_ i` molac][f nl_[ng_hn i` [h chdol_^ n_h^ih cm ni []bc_p_
nb_ mg [ff_mn jimmc\ f_ `ilg[ncih i` m][l ncmmo_ ch nb_ mollioh^cham i` nb_ monol_
[h^ nb_ al[`n [h^) [n nb_ m[g_ ncg_) [ m][l mo ``c] c_h nfs n_hmcf_ +

Bil nb cm joljim_ nb_ `i ffiq cha g[ch ]ih^cncihm gomn \_ ]l_[n_^7

.+ = n_hijf[mnc] ij_l[ncih [m q _ff [m nb_ monol_ i` n_h^ihm gomn ch nb_cl
l_mj_]ncp_ ch^c][ncihm \_ j_l`ilg_^ [nl[og[nc][ffs qcnb mb[lj) `ch_ [h^ mj_]c[f
chmnlog_hnm+

/+ Eh nb_ jimn*ij_l[ncp_ nl_[ng_hn l[ncih[f _r_l]cm_ [h^ [jjfc][ncih i` b_[n
\lcha [\ion [ al[^o[f fiim_h cha i` `l_mb [^b_mcihm mi nb[n nb_ n_h^ih il nb_
nl[hmjf[hn l_g[ch mo ``c] c_h nfs gi\cf_+

0+ >inb nb_ mola_ih [h^ nb_ j[nc_hn gomn l_[fct_ nb[n jimnij_l[ncp_ l_b[*
\ cfcn[ncih [`n_l nb_ l_]ihmnlo]ncih i` [ n_h^ih n[e_m m_p_l[f gihnbm+ Pb_ `ch[f
`oh]ncih[f l_mofn .mn i\n[ch_^ [`n_l [jjlircg[n_fs ih_ s_[l+
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>[m_^ ih l_jilnm Eh nb_ fcn_l[nol_ [h^ ih b cm iqh _rj_lc_h]_ nb_ [onbil
q[m l_]_h nfs aoc^_^ ch jl[]nc]_ \s nb_ `i ffiq cha ch^ c][ncihm `il jlcg[ls [h^
^_f[s_^ monol_ [h^ `il _[lfs n_hijf[mns7

.+ Eh chdolc_m ni n_h^ihm ch nb_ l_acih \_nq__h nb_ ^ cmn[ f j[fg [h^ nb_ g _n[*
][ljijb[f[ha_[f `f_r cih aliip_m7

Aa_* -* Oqha[Yd \YeY_] Y j]Yk g^ ^d]pgj l]f\gfk g^ l`] `Yf\ Yf\ l`] j][gee]f\]\ e]l`g\k
g^ j][gfkljm[lagf * Ñ) -* Yf\ /* Yj]Y Ñ hjae Yjq km lmj] mf lad ., `gmjk( gj \]dYq]\ km lmj] mh

^jge l`] -,l` lg l`] .,l` \Yq* Ñ .* Yj]Y Ñ ]Yjdq l]fgh dYklq ^jge l`] -,l` lg /,l` \Yq*

[& c` nb_ ^cmn[f `l[ag _hnm i` nb_ n_h^ihm [jj_[l ch nb_ qioh^ ih j[mmcp_
`f_r cih i` nb_ `cha_l) cn cm h_]_mm[ls ni j f[]_ [ jlcg[ls monol_ nblioab nb_ jli*
`oh^om n_h^ih [h^ l_m_]n \inb _h^m i` nb_ mo\fcg cm n_h^ih+ En gomn \_ l_][ff_^
nb[n mo]b [ mcno[ncih [lcm_m gimn `l_ko_hnfs qb_h nb_ b[h^ q[m ch nb_ jimcncih
i` _rn_hmcih [n nb_ gig_hn i` ch dols8

\& c` nb_ _h^m i` nb_ n_h^ihm ][hhin \_ `ioh^ ch nb_ qioh^ ch `o ff `f_r cih
i` nb_ `cha_lm cn cm \_nn_l ni m_q oj nb_ qioh^ [h^ \iie nb_ j[nc_hn `il [h _[lfs
n_hij f[mns .- ni /- ^[sm f[n_l+

/+ Eh chdolc_m ni `f_ril n_h^ihm [n nb_ f_p_ f \_nq__h nb_ g _n[][ljijb[f[ha_[f
[h^ `clmn chn_ljb[f[ha_[f `f_r cih aliip_m7

[& c` nb_ ^cmn[f `l[ag_hn i` nb_ jli`oh^om n_h^ih ][h \_ `ioh^ [n nb_ f_p_f
i` nb_ g c^^f_ jb[f[hr ih _rn_h^cha nb_ qioh^ ^cmn[ ffs jlcg[ls il \_nn_l mncff
^_f[s_^ monol_ i` nb_ jli`oh^om n_h^ih cm ch^c][n_^ + Eh nbcm ch mn[h]_ nb_ n_h^ihm
i` nb_ chdol_^ `cha_l [l_ oh]ip_l_^ \s [h [^^cncih[f ch]cmcih ch nb_ j[fg [h^

.20



nbl_[^_^ oh^_l nb_ mech chni nb_ ilcach[f qioh^8 nb_ mo\fcgcm n_h^ih cm l_m_]n_^
[h^ nb_ jlircg[f `l[ag_hn i` nb_ jli`oh^om n_h^ih nbl_[^_^ nblioab nbZ n_hi*
[jih_olinc] nohh_f \s [ mj_]c[f aoc^_ ni l_[]b cnm ^cmn[f _h^) ni qbc]b cn cm nb_h
monol_^8

\& c` nb_ ^cmn[f _h^ i` nb_ jli`oh^om n_h^ih cm `ioh^ [n nb_ f_p_f i` nb_
jlircg[f jb[f[hr cn cm \_nn_l ni m_q oj nb_ qioh^ [h^ \iie nb_ j[nc_hn `il [h
_[lfs n_hijf[mns +

0+ Eh chdolc_m [n nb_ f_p_f i` nb_ `clmn chn_ljb[f[ha_[f `f_rcih aliip_ nb_
^cmn[f _h^ i` nb_ jli`oh^om n_h^ih ][h omo[ffs \_ `ioh^ [n nb_ f_p_f i` nb_ gc^^f_
jb[f[hr+ Pb_l_`il_7

[Y cn cm h_]_mm[ls ni `ch^ nb_ jlircg[f _h^ i` nb_ jli`oh^om n_h^ih \s
[jjfs cha jl_mmol_ ni nb_ gom]f_m i` nb_ `il_[lg [h^ [n nb_ m[g_ ncg_ e__jcha
nb_ l[^ci][lj[f [h^ `cha_l dichnm `f_r_^+ >s nbcm g[hi_opl_ nb_ jlircg[f _h^
i` nb_ jli`oh^om n_h^ih [m [ lof_ [jj_[lm ch nb_ qioh^ [h^ cm n_gjil[lcfs
][oabn \s [h [orcfc[ls monol_ qbc]b m_lp_m ni [jjfs nb_ h_]_mm[ls joff qbcfmn
\inb _h^m i` nb_ n_h^ih [l_ monol_^+ Pb_ mo\fcgcm n_h^ih cm [fmi joff_^ ion i` nb_
qioh^ [h^ l_m_]n_^ nblioab [h ch]cmcih ch nb_ j[fg8

\Y c` ih nb_ [\ip_*^_m]lc\_^ g[hi_opl_ nb_ jlircg[f _h^ i` nb_ n_h^ih
][hhin \_ `ioh^ cn cm h_]_mm[ls ni g[e_ [ m_g c*]cl]of[l ch]cmcih ch nb_ j[fg)
m_j[l[n_ nb_ m_p_l_^ _h^m i` \inb n_h^ihm [h^ joff nb_g ion i` nb_ qioh^+ Pb_h
qcnb nb_ [c^ i` [ aoc^_ nb_ jli`oh^om n_h^ih cm nbl_[^_^ nblioab nb_ mshipci*

X X

Aa_* .*
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[jih_olinc] nohh_f chni nb_ ilcach[f qioh^ ih nb_ `cha_l `il monolcha+ Pb_ mo\
fcg cm n_h^ih mbiof^ \_ l_m_]n_^ 8

]& \inb ij_l[ncihm ][h \_ j_l`ilg_^ [m jlcg[ls il \_nn_l ^_f[s_^ monol_+
1+ Eh chdolc_m [n nb_ f_p_ f i` nb_ g c^^f_ jb[f[hr ih fs nb_ jli`oh^om n_h^ih cm

m_p_l_^+ Eh mo]b [ ][m_7
[& nb_ jlircg[f `l[ag _hn i` nb_ jli`oh^om n_h^ih ][h omo[ffs \_ `ioh^

ch nb_ qioh^ i` nb_ `cha_l \s nb_ [\ip_*^_m]lc\_^ g_nbi^+ Pb_ [jih_olinc]
[hhof[l fca[g _hn cm mfcab nfs ch]cm_^ ih ih_ mc^_ ch il^_l ni g[e_ n_h^ih monol_
jimmc\ f_8

\& c` cn cm hin jimmc\ f_ ni `ch^ nb_ jlircg[f _h^ i` nb_ jli`oh^om n_h^ih ch
nb_ qioh^ cn cm h_]_mm[ls ni g[e_ [h ch]cmcih ch nb_ j[fg ni m_j[l[n_ nb_ jli*
`oh^om n_h^ih [h^ nbl_[^ cn nblioab nb_ nohh_f q cnb [ aoc^_ mi nb[n cn ][h \_
monol_^ ni cnm ^ cmn[ f _h^+

D_l_ cn cm h _]_mm[ls ni ^l[q [nn_hncih ni [ p_ls cgjiln[hn n_]bh c][ f ^_n[cf+
Kh nbl_[^cha nb_ jlircg[f `l[ag_hn i` nb_ jli`oh^om n_h^ih nblioab nb_ [ji*
h_olinc] nohh_f cn gomn \_ f_^ ch cnm \_^ oh^_lh_[nb nb_ mo\fcg cm n_h^ih [h^
nblioab nb_ `ile i` nb_ mo\fcg cm chm_lncihm+

Eh chdolc_m ni nb_ nbog\ ch nb_ l_acih i` nb_ jb[f[ha_m [h^ nb_ nb_h[l q cnb
m_p_lcha i` nb_ `f_ril ji ffc] cm fihaom n_h^ih jlcg[ls il ^_f[s_^ monol_ cm ch^c*
][n_^+ D_l_ cn h __^m ni \_ jichn_^ ion nb[n nb_ jlircg[f _h^ i` nb cm n_h^ih ][h
h_[lfs [fq [sm \_ `ioh^ fs cha ch cnm \_^ \_nq__h nb_ chm_lncihm i` nb_ `f_ril
ji ffc] cm \l_pcm qb_h nb_ qioh^ cm _rn_h^_^ niq[l^m nb_ j[fg+

=]]il^cha ni nb_ ch^ c][ncihm ^_m]lc\_^ [\ip_ nb_ `i ffiq cha ij_l[ncihm q _l_
j_l`ilg_^ [n nb_ Ehmncnon_ ch nb_ f[mn nbl__ s_[lm7

.+ Llcg[ls monol_ ch /4 j[nc_hnm ih 02 `cha_lm
/+ @_f[s_^ monol_ ch .5 j[nc_hnm ih /0 `cha_lm
0+ A[lfs n_hij f[mns ch .5 j[n+ ih /1 `cha_lm

= nin[ f i` 30 j[nc_hnm [h^ 5/ `cha_lm

Bil nb_ ]ihnlif i` nb_ `oh]ncih[f l_mo fnm [`n_l ij_l[ncih ih n_h^ihm cn q[m
h_]_mm[ls ni om_ [ l[nb_l mcg jf_ g_nbi^ i` _p[fo[ncih ) \_][om_ ch [ hog\_l i`
][m_m nb_ [onbil b[^ ni _p[fo[n_ nb_ l_mo fnm ih fs `lig qlcnn_h l_jfc_m+

[d = aii^ l_mofn q [m l_]il^_^ qb_h nb_ ij_l[n_^ `cha_l ]iof^ \_ `f_r_^
[]ncp_ fs [n [ ff dichnm il c` nb_l_ q [m ]_ln[ch fcg cn[ncih i` `f_r cih ch nb_ ^ cmn[f
chn_ljb[f[ha_[f dichn+ å

ImeZ]j
g^

hY la]f lk

ImeZ]j
g^

^af_]jk _gg\

M]kmdlk

kY lak )
^Y[lgjq

mfkY lak)
^Y[lgjq

Kjae Yjq km lmj] -3 .- -/ - 3
?]dYq]\ kmlmj] -, -/ 5 / Ñ
@Yjdq l]fgh dYklq -/ -2 -/ /
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\& = m[ncm`[]nils l_mofn q[m l_]il^_^ qb_l_ ch nb_ jl_m_h]_ i` [ `f_rcih ]ih*
nl[]nol_ hin al_[n_l nb[h .1- ni .2-| i` nb_ jlircg[f chn_ljb[f[ha_[f dichn)
`f_r cih i` 6-| ]iof^ \_ [nn[ch_^) [h^ nb_ j[nc_hn q[m m[ncm`c_^ qcnb nb_ l_mofn+

]& =h ohm[ncm`[]nils l_mofn q[m l_]il^_^ qb_l_ nb_ `cha_l l_g[ch_^ ]ih*
nl[]n_^ ch `f_r cih il _rn_hmcih qcnb ihfs mfcabn gi\cfcns i` nb_ jlircg[f chn_l*
jb[f[ha_[f dichn+

Pb_ l_mo fnm i\n[ch_^ \s [ ]b_]e*oj i` j[nc_hnm q cnb chdolc_m ni `f_r cih n_h *
^ihm i` ^ ca cnm [l_ mbiqh ch nb_ n[\f_ ih j[a_ /33+

Blig nb_ jl_m_hn_^ ^[n[ cn _g_la_m nb[n ch mocn[\f_ ch^c][ncihm jlcg[ls
monol_ [m q _ff [m ^_f[s_^ monol_ [h^ _[lfs n_hijf[mns acp_ kocn_ m[ncm`[]nils
l_mofnm) \on nb[n ^_f[s_^ monol_ [h^ _[lfs n_hijf[mns b[p_ _pc^_hn [^p[hn[a_m
ip_l jlcg[ls monol_ qbc]b ]ih`clgm nb_ [onbilâm [mmogjncih g[^_ [\ip_ %Bca+ .
[h^ /&+

O QII=NU

Pb_ l_]ihmnlo]ncih i` `f_ril n_h^ihm i` nb_ `cha_lm i` nb_ b[h^ [n nb_ f_p_f i`
nb_ mshipci*[jih_olinc] mnlo]nol_m cm mn cff [h ohmifp_^ jli\f_g+

Kh nb_ \[mcm i` bcm iqh _rj_lc_h]_ [h^ l_jilnm ch nb_ fcn_l[nol_ nb_ [onbil
^__g m cn _rj_^c_hn ni ^cmnchaocmb nbl__ f_p_fm i` chdolc_m ni nb_ n_h^ihm ih nb_
j[fg [h^ nb_ `cha_lm+ Eh ^_j_h^_h]_ ih nb_ f_p_f i` chdols ni nb_ n_h^ih) jlcg[ls
il ^_f[s_^ monol_) il _[lfs n_hijf[mns cm ch^c][n_^+ >

Eh jlcg[ls il ^_f[s_^ monol_ nb_ g[ch jichn cm nb[n ^olcha nb_ j_lci^ i`
b_[ fcha %/- ni /. ^[sm& nb_ monol_ i` nb_ n_h^ih mbiof^ hin ]ig_ ni fc_ [n nb_
mi*][ ff_^ Ügon_á g c^^f_ f_p_f+

Sb_h ]igj[lcha nb_ l_mo fnm i` jlcg[ls [h^ ^_f[s_^ monol_ nb_ [onbil
jl_`_lm ^_f[s_^ monol_+

Eh ][m_m qb_l_ h_cnb_l jlcg[ls hil ^_f[s_^ monol_ cm ch^c][n_^) _[lfs n_hi*
jf[mns qbc]b l_mo fnm []]il^cha ni nb_ [onbilâm _rj_lc_h]_ [l_ kocn_ m[ncm`[]nils)
cm [^pcm[\f_+

=^b_mcihm [n nb_ mcn_ i` nb_ monol_ [h^ [fihamc^_ nb_ al[`n [l_ [h chnlc][n_
\ ci fiac][ f jli\f_g l_koclcha ]igjl_b_hmcp_ mno^s \s mola_ihm) \cifiacmnm) \ci*
]b_g cmnm [h^ inb_l mj_]c[ fcmnm+

Qh^_l nb_ jl_m_hn ]cl]og mn[h]_m _``ilnm ni jl_p_hn [^b_mcihm [l_ [c^_^ \s
q _ff*nlc_^ g_[hm) mo]b [m [nl[og[nc] n_]bhcko_ [h^ l[ncih[f jimn*ij_l[ncp_ nl_[n*
g_hn ]igjlcmcha \inb `[piol[\f_ ]ih^cncihm `il nb_ b_[fcha i` nb_ n_h^ih [h^
l[ncih[f _r_l]cm_m `il [ fiha j_lci^+

= Zd = J C =D

G = g f h g [ q i f g F Y k Y e aC S F f ] h = C P C J H q ( g p [ p h g m ] C C J H q e k q

C O> C < J f baY> O C F ] >qSJC>CEDCC

=* C* K g / g =

= g [ [ j Y C J = E a ] C C ] [ q p g Y lC E aC C [ j f N Y p ] E a ] ú f Y b a Z a p ] k c ` [ l ` Z f h ] p ] b a Y p > C C J = f Y b a Z C J ) Y f g )

C ] k h g O C i ] [ F C p g N h Y k [ e Y C C C [ \ C Y [ b g Y e ] j g = h ]H >C C [ g [ j Y = b aC ] O f ] a e g b e ] h Y Y h ] m a ] C C q a g

f h g 2 b a ] H q *

C Y g [ C J k Y C C C f Y j Y ] j g g f Y a j Y C b aC O ] h Y O q h C Z a p * # d Y a f a Z a p Z b [ p C O Y ]H h ] E a ] [ g g N h Y k C Z aH

= `R ] bDC O Z O K C / , C Z D fJ = h]S > ^ d]C C C >qSJ +FC EDC da C Y E aY ^ dJ C C C f Y b d Z h Y p * = NY=C>CH J>OC JO
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fg=h]bFbp]CCãy [qpgf[CEaCC = OJãã C EDC k h q jg ú Ygf] >O==CO>C fgFYkYCCM F f]h=CCCJHq( JO[hg)
C]CCJHq fa=q C EDC hYCC]aa O]ffgfbaY[OCF]*

jahC f]h=CCCJH( JO>hJC]CCJH DC=> J>CJ=CYC NYaaYCY YYFEDF?CY]O>M = OJH( COJ\Zd DCJ=
[qpgC>CEaCM fg [hYe]CCC $., Ñ.- f ] f Z % CYpgfCEa[Y Z f h ] f ] b aYp FhYúCCp kg ` >CCJ=CYbaZCJ)
Yfgf]=hgOCC][FCp gzhYYgkYCCC ( fhCH ]hfg k f ] p Yf fYYZa=Y]HJC ÇC]HJCÉ [h]fC ]ú kg`Z a*

>hY=CC=YY f]h=CCCZaú ` gp[hgi]CCCC magZ [qpgp[CEaCC( e ` [ c bag ` ` Z a gpfYpZ fh]f)
fgCp]CC] gp[hJC>CCJHq fa=q* C g CYfaCH fYCCZyH f]h=CCCZaC magZ f Y .- fYbaZaX] fYby pghgeCC
h]kqbaZpYp f Y -/( qfg=Ey]p=ghCp]baZCZaC CY - ` ` bag p g ` CY 3* >ggp=]p[p=]CCg gp[hgi]CCZaú
magZ f Y -/ fY baZ alYp Ñ f Y 5 pghgeg ` / qfg=by]p=ghCp]baZCJ*

O Y H ( j f ] f ] h k C C C Z aC ` b a` g p [ h g C ] C C Z aC a`gZ f ] f g f Y k Y C ( d y ] b a ] [ g g z h Y k f g f h C H ]C C S Z

h YC C ag F % p ] f f g f b a Y [ O C F q ( F g p g h Y Y f g f Y f aC H f Y C C Z aH f Y ] p k f g b a C ] q f g = E a ] p = g h C p ] b a Z C Z aC h ] )

k q b a Z p Y p 6 C / -2 g f ] h C h g = Y C C Z a p f Y E a Z a a ] = Z -/ f g b a q f ] f p g h g f aC C h ] k q b a Z p Y p *

= gfhg[ g [hYe ]CCMp = H][pYp CD=J= [qpgp[CEaCC C fg pgfq phYC [fbaYC pYpg= fh]f[pY=EaM]p
>J2JF% [bagp[Cqag zfgbage f][F qF % fhgåEa]Hq( F gpghYY ph]ôq]p jbaq z gF g jg Ckqf]CCC [ qfY[pf]H
pC hqhjg= ( 2CJEDJSJ=( 2CJSCHCFJ= C f h q jf p [f]aafYbaC>OJ=*

= C Y[pgYe fp q[baJ=CYp = 2ghZ2] [g [hYe]CCMHC fgH gjYagp C[fZapYCCZa] [h ]f [p kY = =C<>

YphY=HYpCCCJC p]pCCFC( hYaaCJCYEaZCJC fg[ba]gf]hYmCJCCJC p ] h Y f f f ( =FECgfYage]C = []2Y
[gf]pYCC] \baYjgfhCMSCZap q[baJ=CC CEaY [hYe]CCC [qpg:FCEaCC( = =Cf] CHHg2CEaC/YGlCC FC>OC

= p]f]CC] /)p f ]f ] baZ [ fgkChg=YCCZaHC =JNHJEFC=DHC YFSC=CZaHC f[CC[]CCCHC fYbaZab7]= (
p]fbaJ=Zap fhgm 7]fqh C [f]GlfYbaZCJC jCHCY[pCFC = p]f]CC] fEaC p]baZCgjg f ]h f g f Y *

NvOQIv

?ihnlc\oncih w f[ ko_mncih ^_ f[ nxhijf[mnc_ jlcg[cl_ _n m_]ih^[cl_ ^[m
`fx]bcmm_olm ^_ f[ g[ch

Q* D* M g r g n

GY jx[gfkljm[lagf \]k ^dx[` akk]m jk \]k \ga_lk \] dY eYaf Ym fan]Ym \]k ^gje Ylagfk
kqfgnag)Yhgf]mjglaim]k j]k l] lgm bgmjk mf hjgZdxe] gmn]jl*

< dY ZYk] \] fgk hjgh j]k ]phxja]f[]k ] l \] []dd]k \]k Ym lj]k Ym l]m jk fgmk [gfka\x
jgfk jxkgfYZd] \] j][gffY alj] / j]_ agfk \ à]f\geeY_]e]fl \]k l]f\gfk \] dY hYme] \]
dY e Yaf ]l \]k \ga_lk* < -àx_Yj\ \] dY j]_agf( gü [à]kl \xjgmdx d] ljYme Ylake ] \]k l]f\gfk(
gf af\aim] dY km lmj] hjae alan]( k][gf\Yaj] ( gm dY lxfgh dYkla] hjx[g[]*

G] hjaf[ahYd \Yfk dY km lm j] hjae alan] gm k][gf\Yaj] Ñ [à]kl \] dY kalm ]j \] dY eYf)
f aõj] imà] dd] f] k] ljgmn] hYk \Yfk dY kgal)\ al] rgf] e m]ll] egq]ff] Ym e ge ]fl \] dY
kgm\mj]( [à]kl)Y)\ aj] Y h Y jlaj \m .,Ñ.-]j bgmj \] dY _mxjakgf*

AYakYf l [gehYjYakgf ]f lj] dY km lm j] hjae alan] ] l k][gf\Yaj] ( fgmk h jx ^x jjgf k dY
k][gf\Yaj]*

?Yfk \]k [Yk gü -- f àq Y hYk \] h jx^xj]f[] fa hgmj dY km lmj] hjae alan] fa hgmj dY
k][gf\Yaj] ( dY lxfgh dYkla] hjx[g[]( \gfl d]k jx km dlY lk kgf l Ykk]r ]f[gm jjY_]Yf lk imYf\
w fgk h jgh j]k ]phxja]f[]k( j]k l] dY e xl`g\] \] ^Yal*

G]k Y\`xkagfk Ym lgmjk \]k haimj] ] l d] dgf_ \] dY lxfgh dYkla] j]h jx k]f l]f l mf h jg )
Zdxe] Zagdg_aim] ljõ k ae hgjlYf l( ]pa_]Yfl \m ljYnY ad ]phxjae ]flYd kgmk dY [gddYZgjYlagf
\]k [`ajmj_a]fk( \]k Zagdg_m]k* \]k Zag[`ae akl]k Ymkka Za]f im] ö Ym lj] k khx[aY dakl]k ]fna)
kY_xk*

< QxlYl Y[lm]d \m [geZYl [gf lj] d]k Y\`xkagfk fgmk f àYngfk w fgk Ya\]k im] \]k
egq]ff]k bmkimàYdgjk xhjgmnxk( [à]kl)w)\aj] dY l][`faim] Y ljYme Ylaim] ] l d]k kgafk hgkl)
ghxjY lg aj]k ^Y akYf lk ^YngjYZd]k d]k [gf\alagfk \] dY _mxjakgf \m l]f\gf( d]k ]p]j[a[]k jY)
[agffYmp w dY dgf_m] q [gehjak*
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U P N < H H @ I A < N N P I B

Voú Eh^ce[ncihm`l[a_ ^_l jlcg[l_h oh^ m_eoh^[l_h Bcha_l\_oa_*O_bh_hh[bn
oh^ Lf[mnce

Q* D* M g r g n

?a] R a]\]j`]jkl]ddmf_ \]j Aaf_]jZ]m_])N]`f]f af \]j CL`] \]j kqfgnaYd Yhgf]mjgla
k[`]f B]Zad\] -kl Zak `]ml] ]af mf_]d\kl]k KjgZd]e*

<m^ BjYf\ ngf ]a_]f]f @j^Y`jmf_]f mf\ Gal]jYlmjYf_YZ]f _dYmZ]f oaj Yak ro][c)
e Ykka_ / Bjmhh]f ngf N]`f]fn]jd]lrmf_]f Yf \]j CYf\^dN[`] mf\ Yf \]f Aaf_]jf rm
mf l]jk[`]a\]f * ?a] Df\acYlagf ]af]j hjae Yj]f( k]cmf\Yj]f Nmlmj g\]j ajaa`r]ala_]f N]`f]f
h dYklac -kl ngf \]j Ugf] YZ`Yf_a_ af \]j ]k Ym[` rmj N]`f]fn]jd]lrmf_ cYe*

?a] C YmhlYma_YZ] \]j hjae Yj]f mf\ k]cmf\Yj]f Nmlmj Z]jm`l \Yjaf ( \Ykk \a] N]`f]f)
Nmlmj Z]a \]j <\`Ykagf $.,*Ñ.-* OY_% fa[` l af \]j kg_* âklmee]f Ugf] ngj ka[` _]`l*

R _laf_c]b_h q cl ^c_ jlcg[l_ Oonol gcn ^_l m_eoh^[l_h Oonol) a_\_h qcl ^_l m_eoh*
^[l_h Oonol ^_h Riltoa+

Df AYdd]f ( og o ]\]j ]af] hjae Yj] fg[` k]cmf\wù] Nmlmj af\ ara]jl -kl( -kl \a] ?mj[`)
^la`jmf_ ] af]j ^jm`r]ala_]f O]f\ghdYklac ro][ceYkka_( \]j]f @j_]Zfakk]( mfk]j]f @ j^Y`)
jmf_]f fY[`( ngdda_ Z]^ja]\a_]f\ kaf\*

?a] A jY_] \]j <\`Ykagf]f af \]j Nmlmj mf\ \]e N]`f]f ljYfkh dYf lY l ]f ldYf_ akl ]af
cge hdara]jl]k Zagdg_ak[`]k KjgZd]e( \Yk ]af la]^]j]k Nlm\ame af UmkYee]fYjZ]al e al >`a)
jmj_]f( =agdg_]f( = ag[`]e ac]e mf\ Yf\]j]f AY[`d]ml]f ]j^gj\]jl*

=]a \]e `]mla_]f NlYf\ kaf\ ae FYeh^ eal <\`Ykagf]f Z]oY`jl] Hall]d( oa] YljYm)
e Ylak[`] O][`fac mf\ ]af] jY lagf]dd] hgklgh]jYlan] =]`Yf\dmf_ Z]`ad^da[`( \a] ]af]jk]alk
_mfkla_] =]\af_mf_]f rmj N]`f]f`]admf_( Yf\]j]jk]alk Ym[` dYf_^jakla_] JZmf_]f ]af)
k[`da]kk]f*

M @ A @ M @ I > @ N

-* =n[hip) R+ =+7 F`ajmj_aY -( 02Ñ1/( -5/5*
.* R[chmn_ch) R+ C+7 K]jna[`fqa k`gn kmc`gr`adaa* $O`] hjae Yjq km lmj] g^ l]f\gfk*%

Ojm\q Ok]fljYdfg_g _gkm\Yjkln]ffg_g ljYneYlgdg_a[`]kcg_g afklalm lY ae* M* M* Qj])
\]fY* .( .4/( -5/2*

/* @_anc[l_p[) N* E+7 F`ajmj_aY 3( 55Ñ-,/( -515*
0* @tb[h_fc^t_) F+ F+7 MYf]faY kmc`gr`adaa c akla a a[` d]l[`]fa]* $O`] afbmjq lg l`] l]f\gfk

g^ l`] `Yf\ Yf\ l`] aj lj]Y le ]f l*% Ojm\q ./ kq]r\Y c`ajmj_gn* .44( -5/4*
1* @t[h_fc^t_) F+ F+7 MYf]faY kmc`gr`adaa cakla a a[` d]l[`]fa]* Ign* c`aj* <jc`* /+0(

053Ñ1,3( -5/1*
N* @o\lip) F+ C+7 KdYklacY kmc`gr`adaa k_aZYl]d]q hYdlk]n cakla* $O`] hdYkla[ j]hY aj g^

^d]pgj l]f\gfk g^ l`] ^af_]jk*% H]\_ar HgkcnY)G]faf_jY\ -50,*
3* Et_f_h) I77 MYf]faY a af^]clkagffq] rYZgd]nYfaY cakla* $Dfbmjq Yf\ af^][lagf g^ l`]

`Yf\ *% H]\_ar -5/-*
4* Gigl[]b_p[) =+ C+7 Jjlgh* OjYne* Kjgl]r* 1( -512*
5* Hsnech) I+ .+7 Jjlgh* OjYne* Kjgl]r* -( 31Ñ33( -515*

-,* Ic]b_fg[h) I+ @+7 F`ajmj_aY -.( -11( -5/4*
--* Jceif[d_p) B* A*6 N`gn a h dYklacY kmc`gr`adaa k_aZYl]d]a a jYr_aZYl]d]a fY hj]\hd][`aa

a c akla $Nmlmj] Yf\ hdYkla[ j]hY aj g^ l`] ^d]pgj Yf\ ]pl]fkgj l]f\gfk gf l`] ^gj]Yje
Yf\ l`] `Yf\*% G]faf_jY\ -504*

-.* Loa[]b_p) =+ B*6 F`ajmj_aY -,( -512*
-/* Nitip) Q* E+7 Kgnj]r`\]faY kmc`gr`adaa c akla a hYdlk]n a a[` d]l[`]fa]* $O`] afbmjq g^

l`] l]f\gfk g^ l`] `Yf\ Yf\ ^af_]jk Yf\ l`]aj lj]Yle ]fl*% H]\_ar -51.*
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.1+ Nitip) R+ E+) Hcg\_la) =+ =+7 R_mn+ Gbcl+ cg+ Cl_eip[+ 5-) 3) 0Ö..) .625+

.2+ Gbil[hip) R+ I+7 Jip+ ebcl+ =leb+ 15) /( .62Ö.66) .61.+
-2* =mbf_s) B+ H+) Onih_) N+ O+) =fihmi =lnc_^[) I+) Osp_lo^) F+ I+) A^q[l^m) F+ S+) Ofi[h)

N+ B+) Iiih_s O+ =7 Lf[mn) l_]ihmnl+ Oola+ /0) 2) 2/3Ö201) .626+
.4+ >fi]b) F+ ?b+) V[a^ioh) F + 7 F+ Cbcl+ 14) 043Ö06.) .603+
.5+ >ohh_ff) O+7 N_j[cl i` J_lp_m [h^ P_h^ihm i` nb_ D[h^+ F+ >ih_ Yn+ Oola+ .6/5+
.6+ >ohh_ff) O+7 Oola_ls i` nb_ D[h^+ Hih^ih*Lbcf[^_fjbc[) F+ >+ Hcjjch]inn ?i+ 401) .611+
/-+ >cclef_ ^_ f[ ?[gj) D+7 =l]b+ efch+ ?bcl+ /54) 156Ö165) .624+
/.+ @o\m) F+7 @c_ `ohencih_ff_ Lliahim_ ^_l O_bh_hh[bn+ Gill_mjih^_ht >f+ O]bq+ ãltn_+

2.) .6.6+ N_`+7 V\f+ ?bcl+ 4) /4) 512) .6/-+
//+ Bimm D[oa_) I+7 =]n[ ]bcl+ m][h^+ /1) /25) .622+
/0+ D[llcmih) O+ D+7 >lcn+ F+ jf[mn+ Oola+ /) .-3Ö..-) .625+
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Ehmncnon_ `il N_]ihmnlo]ncp_ Oola_ls) Llimnb_nc]m [h^ N_b[\cfcn[ncih) Oi`c[ %>ofa[lc[&
@cl_]nil7 @i]+ F+ Dif_pc]b

KQN PA?DJEMQA KB LA@E?HA OGEJ BH=LO =J@ EPO QOA
EJ PDA OQNCANU KB PDA D=J@ =J@ BEJCANO

7 $ C J G @ Q D > C

Bl__ mech al[`ncha [h^ al[`ncha i` mech [nn[]b_^ ni [ honlc_hn j_^ c]f_ [l_
`l_ko_hnfs om_^ ch l_]ihmnlo]ncp_ mola_ls i` nb_ b[h^ [h^ `cha_lm+ I[hs ch *
p_mnca[nilm b[p_ ^_[fn q cnb nbcm jli\f_g %L[lch) >+ >fiebch) >ohh_ff) Em_fch)
G[l`ye) @_gdxh) Iil_f*B[nci) Rcf[ch) I[l]_l) >ihif[ [h^ inb_lm&+

Pb_ mo\d_]n i` nbcm j[j_l cm nb_ ^_m]lcjncih i` [ gi^c`c_^ j_^c]f_ mech `f[j
n_]bh cko_ qbc]b q_ ^_p_fij_^ ch .620+ Qhncf nb_h q_ b[^ \__h omcha g_nbi^m
qbc]b [l_ q _ff ehiqh ch nb_ fcn_l[nol_7 nb_ En[fc[h g_nbi^) j_^c]f_ `f[j `iffiq_^
\s ]ip_l[a_ i` nb_ ^ihil [l_[) `l__ mech al[`ncha) \lc^a_ `f[j) no\_^ `f[jm) [h^
ji]e_n*al[`n+

=h [h[fsmcm i` nb_ l_mofnm l_p_[f_^ nb[n hih_ i` nb_ g_nbi^m ]cn_^ [\ip_
`o f`cfm [ff nb_ l_kocl_g_hnm i` l_]ihmnlo]ncp_ mola_ls i` nb_ b[h^+ A[]b b[m cnm
mbiln]ig cham+ Pb_ ^cm[^p[hn[a_ i` nb_ En[fc[h g_nbi^ cm nb_ `ilg[ncih i` al[hof[*
ncih ncmmo _ ih nb_ _rjim_^ mol`[]_ i` nb_ j_^ c]f_ \[m_+ >ohh_ff ]ihmc^_lm cn [h
ch_pcn[\ f_ _pcf+ Pb_ _rjim_^ [l_[ \_]ig_m ^lc_^) qbc]b ][om_m nblig\imcm i`
nb_ p_chm [h^ cgj[clm nb_ \fii^ mojjfs ni nb_ `f[j) f_[^cha [n ncg_m ni h_]limcm+
Eh`_]ncih _[mcfs a[chm []]_mm ni nb_ qioh^) j[lnc]of[lfs c` nb_ fca[g _hnm [h^
dichnm [l_ _rjim_^+ ?ip_lcha nb_ ^ihil [l_[ qcnb [ `l__ al[`n ^i_m hin ^i [q[s
q cnb nbcm ^[ha_l mch]_ ch [fgimn _p_ls ][m_ [ h[lliq al[hof[ncha mol`[]_
l_g[chm [n nb_ \[m_ i` nb_ ]ip_lcha `f[j+ P_hmcih [m [ l_mofn i` chpifohn[ls
gip_g_hnm il i` nb_ q_cabn i` nb_ b[h^ cnm_ f` cm nl[hmg cnn_^ ni nb_ ]ip_lcha `f[j+
Pb_ \[m_ i` nb_ j_^ c]f_ cm l[cm_^ [h^ [ ][pcns `ilgm \_h_[nb cn+ =n ncg _m j[lnc[f
^_b cm]_h]_ i` nb_ monol_m g[s i]]ol+

I[]_l[ncih [h^ ch `_]ncih ilcach[ncha [n nb_ _rjim_^ \[m_ [l_ nb_ gimn
]iggih `_[nol_m i` nb_ \lc^a_ `f[j [h^ nb_ ji]e_n*al[`n+

Pb_ Bcf[nip `f[j _fcg ch[n_m nb_ \[mc] mbiln]ig cha i` nb_ En[fc[h g_nbi^) \on
cn cm hin [ fq [sm jimmc\ f_ ni ]ip_l [ f[la_ mol`[]_ 0- ]g+ il gil_ ch f_hanb ch ih_
mn[a_+ Eh mo]b [ ][m_ >ohh_ff l_]igg_h^m _r]cmcih i` ihfs j[ln i` nb_ m][l ch
nb_ `clmn mn[a_+ Eh ][m_m i` _rn_hmcp_ m][llcha b_ [^pcm_m mola_ls ihfs ch nb_
gimn m_p_l_fs ^_`ilg_^ [l_[m+ Scnb mo]b [ g_nbi^ cn cm hin [ fq[sm `_[mc\ f_ ni
]ip_l f[la_ ^_`_]nm ch ][m_m i` l_]_hn chdolc_m+ = q_^a_*mb[j_^ al[`n ][h ihfs
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]ip_l [ hin*nii*f[la_ mol`[]_ ih nb_ `cha_lm il j[ln i` nb_ b[h^+ Pb_ g[hs mn[a_m
[h^ nb_ fiha j_lci^ i` nl_[ng _hn [l_ [fmi ^ cm[^p[hn[a_m i` nb_ no\of[n_^ `f[j+
Bil nb_m_ l_[mihm nb_ no\of[n_^ al[`n cm om_^ `il f[la_ ^_`_]nm i` nb_ b[h^m [h^
`il_[lg+ Enm cgjiln[h]_) biq_p_l) l_g[chm oh^cg chcmb_^ [m [ ohcp_lm[f g_nbi^
ch l_]ihmnlo]ncp_ mola_ls+

Pb_ ij_l[ncp_ n_]bhcko_ i` nb_ gi^c`c_^ En[fc[h g_nbi^ ^_p_fij_^ \s om
cm [m `i ffiq m7

Pqi mech `f[jm [l_ ]on ih nb_ [jjlijlc[n_ mc^_ i` nb_ nbil[]c] [h^ [\^igch[f
q[ff) ih_ ih [ nij [h^ nb_ inb_l ih [ \innig j_^c]f_+ Pb_ `f[jm g[s \_ 0- ni
02 ]g+ q c^_) ^_j_h^cha ih nb_ ^ cmn[h]_ `lig nb_ g _^c[f ni nb_ [rcff[ls fch_) [h^
./ ni .2 ]g+ fiha+ Pb_ qc^nb i` nb_ `f[j [n nb_ nij j_^ c]f_ mbiof^ b_ [\ion [ `iolnb
al_[n_l nb[h nb_ f_hanb i` nb_ ^_`_]n+ Pbcm cm _mj_]c[ ffs cgjiln[hn ch ]ip_lcha
^_`_]nm ih nb_ ^ilm[f mol`[]_ i` nb_ b[h^ [m [ f[la_ _r]_mm i` me ch cm cgj_l[ncp_
`il chmolcha `o ff gip_g_hn i` nb_ `cha_lm+ Eh il^_l ni chmol_ honlcncih `il nb_ `f[j)
cnm q c^nb mbiof^ hin \_ f_ mm nb[h cnm f_hanb+ Plc[haof[l `f[jm q cnb [h [haf_ i`
6-| [l_ g[^_ `lig \inb mc^ _m i` nb_ `f[j [n nb_ \innig j_^ c]f_ %Bca+ . [h^ /&+

=`n_l nb_ `f[jm [l_ ]on) nb_ _^a_m i` nb_ l_mo fncha nlc[haof[l ^_`_] nm [l_
monol_^ nia_nb_l+ Pbom [ `f[j cm mb c`n_^ ni nb_ mcn_ i` nb_ `f[j ih nb_ nij j_^ c]f_
qcnbion nb_ mfcab_mn n_hmcih + Pb_ f[n_l[f jlid_]ncihm i` nb_ fiq_l `f[j g[s \_ l_*
gip_^ f[n_l \s j[lnc[f _r]cmcih + Pi jl_p_hn [ ji]e_n il [h _rjim_^ qioh^ mol*
`[]_ `lig \_cha f_`n) nb _ ojj_l `l__ _^a_ i` nb_ \innig j_^ c]f_ `f[j cm monol_^
ch nb_ `i ffiq cha g[hh_l7 =n `clmn nb_ mo\]on[h_iom ncmmo_ cm monol_^ nic nb_ mo\*
]on[h_iom ncmmo_ il ni nb_ moj_l`c]c[ f `[m]c[ ch nb_ _rn_hmcih i` nb_ ojj_l j_^ c]f_
`f[j %Bca+ 0&+ Pb_ _^a_m i` nb_ mech i` nb_ `f[j [l_ nb_h monol_^ ni nb_ _^a_ i`
nb_ ^_`_]n ch nb_ b[h^ %Bca+ 1 Y) Pb_ me ch ih nb_ b[h^ cm ch]cm_^ `il [ ^ cmn[h]_ i`
m_p_l[f g cffcg _n_lm `il \_nn_l [^[jn[ncih) [h^ ch]cm cihm f_ mm nb[h -+2 ]g+ [l_
g[^_ ih nb_ mc^_m+ Pb_ monol_m [l_ g[^_ q cnb nb_ ehinm fs cha ih nb_ ion_l mc^_+
@ih[nc*>f[cl monol_m [l_ i`n_h om_^ ch nb_m_ ][m_m+ En cm [^pcm[\f_ ni om_ j_lfih

Bca+ .+ I_nbi^ i` ch]cmcihm ih nb_ q[ff i` nbil[r [h^ [\^ig_h+
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[m nb_ monol_ g[n_lc[f mi [m ni jl_p_hn g[]_l[ncih+ Pbcm monol_ cm nb_ e_s ni nb_
ij_l[ncih \_][om_ cn g[e_m cn jimmc\f_ ni [nn[ch ]igjf_n_ ]ip_l[a_ i` nb_ qioh^
[h^ b_[fcha \s `clmn chn_hncih+ Bolnb_lgil_) cn `cr_m nb_ b[h^ ni nb_+ [\^ig_h)
[h^ nb_ ]ip_lcha `f[j cm jf[]_^ ih nb_ qioh^ mol`[]_ qcnbion nb_ mfcabn_mn
n_hmcih ) q cnbion ][pcns `ilg[ncih ^o_ ni l[cmcha i` nb_ `f[j) [h^ qcnbion ^[ha_l

Bca+ /+ ?onncha nb_ `f[j+

i` h_]limcm+ B ch[ffs ) nb_ `f[j i` nb_ nij j_^ c]f_ cm om_^ %[`n_l l_gip[f i` _r]_mm
mo\]on[h_iom ncmmo _& ni ]ip_l nb_ ^_`_]n ih nb_ b[h^ %Bca+ 2&+

= lnc`c]c[f msh^[]ns fc[ cm j_l`ilg_^ \_`il_ ]ip_lcha nb_ ^_`_]n c` nb_ m][llcha
_rn_h^m ip_l ni nb_ `cha_lm+

Eh inb_l ][m_m ^_j_h^cha ih nb_ mb[j_ [h^ fi][fct[ncih i` nb_ mech ^_`_]n)
nb_ `f[jm g[s \_ `[mbcih_^ ch mo]b [ q[s [m ni j_lgcn _r]b[ha_+ Qmo[ffs) nb_
`f[jm ^i hin _rn_h^ \_sih^ nb_ g c^fch_ i` nb_ [\^ig_h+

Eh ][m_m i` mg [ff mech ^_`_]nm mo]b [m ih nb_ ^ilmog i` nb_ `cha_l) nbcm
n_]bhcko_ cm ]ig\ch_^ qcnb [ ^ihil al[`n `lig nb_ cmif[n_l[f chaoch[f l_acih
il `lig nb_ ]ihnl[f[n_l[f [rcff[ls l_acih+

Lf[mn_l ][mn `cr[ncih q[m hin om_^ ch nb_ jimnij_l[ncp_ j_lci^+ = R_fj_[o
^l_mmcha q[m `ioh^ ni \_ mo``c]c_hn+ Eh ]_ln[ch chmn[h]_m nb_ `il_[lg cm `cr_^
\s [ monol_ ni nb_ nbil[r) [m [h [^^cncih[f g_[mol_ ni jl_p_hn m_j[l[ncih i` nb_
b[h^ `lig nb_ [\^ig_h+ Eh nb_ `clmn `_q biolm [`n_l ij_l[ncih cn cm _rnl_g_fs
cgjiln[hn ni chmol_ jlij_l jimcncihcha i` nb_ b[h^) \s g_[hm i` [ \[h^[a_) ni
jl_p_hn []on_ [haof[ncih i` nb_ ]ip_lcha `f[j+ @_lg[nif il mofjbih[gc^_ cm
[jjfc_^ oh^_l nb_ `f[j) [h^ nb_ qioh^ cm ^l_mm_^ ^[cfs `lig nb_ `iolnb ^[s ih+
Pb_ honlc_hn j_^ c]f_ cm m_p_l_^ [`n_l /- ni /2 ^[sm+
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Kol g_nbi^ b[m \__h om_^ ch 26 j[nc_hnm) ch qbig 3/ ij_l[ncihm q_l_ j_l*
`ilg_^) `il nb_ `i ffiq ch a ][om_m7

.+ ] c][ nlc] c[ f ]ihnl[]nol_ i` nb_ b[h^ ^o_ ni \olhm Ö 02
/+ ]c][ nlc] c[ f ]ihnl[]nol_ ^o_ ni m_p_l_ chdols Ö ..
0+ ]ihnl[]nol_ ^o_ ni _f_] nl c][ f \olhm Ö /

Bca+ 0+ Bf[j ih fiq_l j_^c]f_ b[m \__h mbc`n_^ [h^ ]ip_lm ^ihil [l_[+ Pb_ monol_m g[s
\_ m__h ch nb_ mo\]on[h_iom ncmmo_+

1+ T*l[s ^[g[a_ Ö /
2+ j[l[e_l[nimcm i` nb_ j[fg Ö /
3+ f[la_ me ch ^_`_] nm ch `l_mb chdolc_m i` nb_ b[h^ Ö .
4+ no\_l]ofimcm i` nb_ me ch Ö .
5+ ]ip_l[a_ i` h[cf ^_`_]n i` nb_ b[h^ ch ]ch_j f[mns i` nb_ `il_[lg+
Kol n_]bhcko_ q[m om_^ gimn ]iggihfs ch nb_ nl_[ng _hn i` m_p_l_ l[gc`ilg)

]c][ nlc] c[ f ]ihnl[]nol_m i` nb_ b[h^m [h^ `cha_lm %0/ ][ m_ m& + Pbcm nsj_ i` chdols
b[m ]_ln[ch j_]o fc[lcnc_m qbc]b b[p_ \__h ^_m]lc\_^ \s ^c``_l_hn qile_lm [h^ [fmi
\s om %^[g[a_ il ]igjf_n_ ^_mnlo]ncih i` nb_ fca[g _hnm) ^_`ilg cns) j[nbifiac][f
^ cmfi][ncih ) [hesfimcm _ n] +& + Eh il^_l ni jl_m_lp_ nb_ mb[j_ [h^ `oh]ncih i` nb_
b[h^ ch mo]b ][m_m cn cm [\mifon_fs h_]_mm[ls ) `clmnfs ) ni b[p_ [ f[la_ l_m_lp_
i` me ch qbc]b cm mo ``c] c_h nfs _ f[ mnc] [h^ gi\cf_ [h^) m_]ih^fs ) ni l_]ihmnlo]n
][l_`o ffs nb_ ^[g[a_^ fca[g _hnm) p_chm [h^ mi `ilnb+

Eh chdolc_m i` [ ^ c``_l_hn ]b[l[]n_l [h^ fi][ fct[ ncih iol g_nbi^ q[m om_^ ihfs
`il f[la_) g ofncj f_ [h^ m_p_l_ ^[g[a_+ Khfs ch nb_ ][m_ i` ih_ j[nc_hn) q bi b[^
j[l[e_l[nimcm i` nb_ j[fg) q[m [ j_^ c]f_ `f[j om_^ _p_h nbioab nb_ j[nbifiac][f
jli]_mm b[^ hin aih_ p_ls ^__j+

Pb_ g_nbi^ q[m om_^ ihfs ih]_ `il `l_mb chdolc_m+ S_ [l_ i` nb_ ijchcih
nb[n nb_ om_ i` iol g_nbi^ cm ch^c][n_^ ch ncmmo_ ^_mnlo]ncih ]ig\ch_^ q cnb f[la_
me ch ^_`_]nm+

Pb_ jimnij_l[ncp_ j_lci^ q[m oh_p_hn`of ch 1. j[nc_hnm+ Eh nb_ l_g[chcha
j[nc_hnm nb_ `i ffiq cha ]igjfc][ncihm q_l_ i\m_lp_^7
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.+ Og[ff [l_[m q cnb p_himn[mcm [h^ h_]li\cimcm i` nb_ `f[j `if^m+ Pbcm ]ig *
j fc][ncih cm [fg imn chp[lc[\fs ^o_ ni \[^ jimcncihcha i` nb_ b[h^ ch nb_ jimn*
ij_l[ncp_ j_lci^ qcnb ]ihm_ko_hn jo]e_lcha [n nb_ \[m_ i` nb_ `f[j+

/+ @ _bcm]_h]_ i` nb_ monol_m [n nb_ \[m_ i` nb_ `f[j+ Eh nqi j[nc_hnm [fgimn
[ff i` nb_ monol_m q_l_ _r]cm_^ ch nbcm [l_[) [h^ ch m_p_l[f inb_l j[nc_hnm) ihfs

Bca+ 1+ Oonol_ \_nq__h `f[j ]ip_lcha ^ihil [l_[ [h^ ]ill_mjih^cha mc^_ i` ^_`_]n+

ch j[ln+ Pbcm ]igjfc][ncih omo[ffs [lcm_m [m [ l_mofn i` ch[^_ko[n_ [^[jn[ncih %nb_
@ih[nc*>f[cl mncn]b _m b[p_ ihfs l_]_hnfs \__h om_^ &) ohmocn[\f_ monol_ g[n_lc[f)
il g[]_l[ncih `lig ch[^_ko[n_ jimnij_l[ncp_ ][l_+ Kh nb_ inb_l b[h^) cn mbiof^
hin \_ `ilainn_h nb[n nb_ monol_m [l_ mnl_n]b_^ \s nb_ q_cabn i` nb_ b[h^ il
gip_g_hnm i` nb_ j[nc_hn+ Pb_ monol_m ih nb_ ]ip_lcha `f[j b[p_ nb_ joljim_ i`
l_^o]cha nb_ n_hmcih+

0+ Oo\]on[h_iom b[_g[nig[n[+ Pbcm ]igjfc][ncih i]]olm kocn_ i`n_h+ Pi ]cl*
]ogp_hn cn [ j_l`_]n b[_gimn[mcm) [h^ [ fcabn ]igjl_mmcp_ ^l_mmcha [l_ h_]_mm[ls
`il nb_ `clmn /1 biolm+

1+ L[lnc[f mojjol[ncih q[m m__h ihfs ih]_+

Pb_ ]igjfc][ncihm ^_m]lc\_^ ^c^ hin b[p_ [hs cgjiln[hn _``_] n ih nb_ `ch[f
l_mofn i` nb_ ij_l[ncih+ Lf[mnc] l_j[cl q[m mo]]_mm`o ffs ]igjf_n_^ ch [ff i` nb_
j[nc_hnm+ Khfs ch ]igjfc][ncihm ]ihh_]n_^ Scnb ^_bcm]_h]_ i` nb_ monol_m [n nb_
`f[j \[m_ %qbc]b) ch]c^_hn[ffs ) g[^_ jimmc\f_ nb_ om_ i` nb_ En[fc[h g _nbi^& q[m
nb_ mech f_ mm _f[mnc] + Eh [ff inb_l ][m_m nb_ mech i` nb_ `f[j jl_m_lp_^ cnm hilg[f
_f[ mnc] cns [h^ cnm gi\cfcns ih nb_ ncmmo_ f[s_lm \_h_[nb cn+ Iil_ip_l) cn q[m hin
l[cm_^ [\ip_ nb_ h_cab\iolcha mech+ @_`ilgcns q[m _fcg ch[n_^ _p_h ch nb_ gimn
m_p_l_ ][m_m+ Pb_ `oh]ncih[f l_mofnm p[lc_^ []]il^cha ni nb_ ^_al__ i` ^[g[a_
ni nb_ ^__j_l ncmmo_m [h^ g[chfs []]il^cha ni nb_ ]ih^cncih i` nb_ dichnm+ N_*
]ihmnlo]ncih i` \inb g_nbi^m i` al[mjcha i\d_]nm q[m []bc_p_^ ch j[nc_hnm ch
qbig ]ihnl[]nol_m [h^ j[nbifiac][f ^ cmfi][ncih q_l_ hin []]igj[hc_^ \s \ih[
[hesfimcm+ Eh j[nc_hnm qcnb gofncjf_ \ih_ [hesfimcm) al[mjcha q[m []bc_p_^ ihfs
q cnb nb_ `cha_l ncjm+
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Pb_ chnli^o]ncih i` iol g_nbi^ _h[\f_^ om ni ][lls ion \if^_l l_j[l[ncp_
ij_l[ncihm ]ig\ch_^ q cnb mech al[`ncha ch ih_ il nqi mn[a_m+

Pb_ `i ffiq cha jli]_^ol_m q_l_ ]ig\ch_^ q cnb mech al[`ncha7

.+ imn_inig s Ö 0

/+ imn_ij f[mns Ö /

Bca+ 2+ @_`_]n i` nb_ b[h^ ]ip_l_^ \s nb_ `f[j ih ojj_l j_^c]f_+

0+ g _n[ ffc] imn_imsh nb_mcm Ö 0
1+ `l__ fca[g _hn al[`ncha Ö 0
2+ j f[mnc] ij_l[ncih \s g_[hm i` [ j_^ c]f_ `f[j i` nb_ j[l[n_hih Ö
3+ h_olifsmcm il monol_ i` h_lp_m Ö /
4+ _rn_hmcih i` fca[g _hnm Ö 3
5+ ][jmofinigs Ö .0
6+ [lnblijf[mns Ö /
.-+ gom]f_ mb c`ncha Ö 1
..+ mb c`ncha i` `cha_lm Ö .
./+ ]ch_j f[mns i` nb_ `il_[lg gom]f_m Ö 5+

=ff i` nb_m_ jli]_^ol_m q_l_ j_l`ilg_^ mig _qb[n ch ijjimcncih ni nb_ ]ig *
gihfs []]_jn_^ pc_q nb[n nb_ ^__j ncmmo_ f[s_lm mbiof^ \_ l_]ihmnlo]n_^ [ gihnb
il gil_ [`n_l me ch al[`ncha+ Kol _rj_lc_h]_m b[p_ ]ih`clg _^ hin ihfs nb_ jimmc*
\ cfcns \on [fmi nb_ moj_lcilcns i` ]igjl_b_hmcp_ l_]ihmnlo]ncih ch [ mch a f_ mn[a_
q cnb nb_ g_nbi^ ^_m]lc\_^+

Pb_ n_]bhcko_ [h^ l_mo fnm i` nb_ ij_l[ncihm ih nb_ ^__j_l ncmmo_ [l_ hin nb_
mo\d_]nm i` nb cm j[j_l+ Khfs nb_ j_^ c]f_ `f[j i` nb_ j[l[n_hih ^_m]lc\_^ \s om q cff
\_ ^cm]omm_^ b_l_+ Pb_ fiim_ _j c`[ m]c[ f ncmmo_ i` nb_ [\^igch[f q [ff cm om_^+ =n
`clmn) nb_ _j c`[ m]c[ f ncmmo_ cm ]on nia_nb_l q cnb nb_ me ch `f[j) nb_h cn cm ^cpc^_^
[h^ nb_ fca[g _hnm [l_ ]ip_l_^+ Scnb nb_ j_^ c]f_ `f[j g_nbi^ `il ]ip_lcha nb_
j[l[n_hih cn cm f_ mm fce _ fs nb[n h_]linc] ]b[ha_m q cff i]]ol %Bca+ 3Ö5&+
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Pb_ `i ffiq cha l_j[l[ncp_ jli]_^ol_m q_l_ j_l`ilg_^ ch nqi mn[a_m7

.+ [lnbli^_mcm Ö .
/+ mb c`ncha i` fca[g _hnm Ö 0
0+ `l__ nl[hmjf[hn[ncih i` fca[g_hnm Ö 3
1+ jb[f[hact[ncih Ö /

Bca+ 3+ Oech `f[jm %. [h^ /& [h^ j_^c]f_ _jc`[m]c[f ]ip_lcha %0&+

Bca+ 4+ Bca+ 5+
Bca+ 4+ Pb_ fca[g_hnm g[s \_ m__h qcnbion nb_cl j[l[n_hih ]ip_lcha) [`n_l _r]cmcih i`
m][lm ih ^ilm[f mol`[]_ i` b[h^+ Ö Bca+ 5+ Hca[g_hnm ]ip_l_^ \s _jc`[m]c[f ][jmof_+ Pb_

mech `f[j cm jl_j[l_^ ni ]ip_l nb_ ^_`_]n i` nb_ b[h^+

2+ ^ cpcmcih i` `cha_lm Ö 4
3+ [lnblijf[mns Ö .
4+ nilmcih imn_inigs Ö .
5+ imn_ij f[mns Ö /+

=h[fsmcm i` l_]_hn [h^ jl_pciom l_mofnm mbiqm nb[n iol gi^c`c][ncih i` nb_
En[fc[h g_nbi^ cm nb_ g_nbi^ i` ]bic]_ `il ]ip_lcha f[la_ mech ^_`_]nm i` nb_
^ilmog il j[fgm i` nb_ b[h^ [lcmcha `lig _r]cmcih i` f[la_ m][lm+ Pbcm g_nbi^



A a_ * 5Y * K Y l a] f l D* H* O* Z ] ^g j] g h ] j Y l ag f *

Bca+ 6^+

Bca+ 6\) ]) ^+ L[nc_hn E+ I+ P+ [`n_l ij_l[ncih+
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[fmi j_lg cnm nb_ ]ip_lcha i` ^_`_]nm ch m_p_l_ `l_mb chdolc_m [h^ ch inb_l ^ cm_[m_m
i` nb_ b[h^+

Pb_ [^p[hn[a_m i` nb_ g_nbi^ [l_7
.+ nb_ jimmc\ cfcns i` ]ip_lcha f[la_ mech ^_`_]nm) ch ih_ mn[a_) [h^ l_^o]cha

nb_ ^ol[ncih i` nl_[ng_hn

Bca+ .-[+ Lbinial[jb i` j[nc_hn >+ @+ E+ \_`il_ ij_l[ncih+

Bca+ .-]+ Bca+ fK +̂

Bca+ .-]) ^+ Pb_ m[g_ j[nc_hn [`n_l ij_l[ncp_ nl_[ng_hn+

/+ ]igjf_n_ ]ip_l[a_ i` nb_ _hncl_ qioh^ mol`[]_) qb_l_\s cn \_]ig_m
`_[mc\ f_ ni l_]ihmnlo]n nb_ fca[g _hnm) dichnm [h^ mi `ilnb mcgofn[h_iomfs q cnb nb_
mech al[`ncha+

0+ f[]e i` n_hmcih i` nb_ ]ip_lcha `f[j [h^ nb_ [\m_h]_ i` ][pcns `ilg[ncih
[n nb_ \[m_

1+ cn ^i_m [q[s q cnb nb_ h_]_mmcns `il cggi\cfct[ncih \s [ jf[mn_l ][mn+

Pb_ `i ffiq cha ][m_m [l_ jl_m_hn_^ `lig iol m_lc_m i` j[nc_hnm+
.+ L[nc_hn E+ I+ P+ %jlini]if hog\_l 0-,22& ][g_ ni nb_ Ehmncnon_ q cnb ^ cm*

`caolcha m][lm `lig \olhm ih nb_ h_]e [h^ ojj_l lcabn fcg\+ D_ b[^ m_p_l_ _r*
n_hmcih ]ihnl[]nol_ i` nb_ b[h^+ Pb_ nbog\ q[m ^l[qh niq[l^m nb_ j[fg+ Pb_ _r*
n_hmil fca[g_hnm$ q_l_ ^_mnlis_^+ T*l[sm mbiq_^ [hesfimcm i` nb_ g _n[][ljijb[*
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f[ha_[f dichnm ih nb_ `clmn) m_]ih^ [h^ nbcl^ `cha_l [h^ nb_ chn_ljb[f[ha_[f dichnm
i` nb_ `clmn [h^ m_]ih^ `cha_l+ Pb_ j[nc_hn q[m hin [\f_ ni al[mj [hs i\d_]nm+ Pb_
`i ffiq cha q[m j_l`ilg_^7 _r]cmcih i` nb_ m][lm) gofncjf_ ][jmofinigs) [lnbli*
jf[mnc] l_m_]ncih i` nb_ m_]ih^ [h^ nbcl^ ][lji*g_n[][lj[f dichn) `i ffiq _^ \s
]ip_lcha i` nb_ f[la_ ^_`_]n ih nb_ b[h^ [h^ `il_[lg \s g_[hm i` nb_ g_nbi^

Bca+ .. [+ Bca+ .. ]+
Bca+ ..[+ Lbinial[jb i` nb_ b[h^ i` >+ P+ I+ \_`il_ ij_l[ncih+

Bca+ .. ^+ Bca+ .. _+
Bca+ fc^ ) _+ Pb_ m[g_ j[nc_hn [`n_l ij_l[ncp_ nl_[ng_hn+

^_m]lc\_^+ Lf[mnc] l_j[cl i` nb_ fca[g _hnm i` nb_ _rn_hmilm i` nb_ `cha_lm q[m
^ih_ ch nb_ m_]ih^ mn[a_ nia_nb_l q cnb mbc`ncha i` nb_ g+ `f_ril ][ljc l[^c[fcm+
Pb_ l_mofn i` nb_ ij_l[ncih q[m nb_ l_]ihmnlo]ncih i` nb_ [jj_[l[h]_ [h^ `oh]ncih
i` nb_ b[h^ [h^ `cha_lm+ Khfs fcg cn_^ gi\cfcns i` nb_ m_]ih^ chn_ljb[f[ha_[f
dichn l_g[ch_^+ Pb_ chn_ljb[f[ha_[f dichn i` nb_ nbog\ l_g[ch_^ cggi\cf_ %Bca+
6 [) \) ]) ^&+

/+ L[nc_hn >+ @+ E+ %jlini]if hog\_l 3-20& .2 s_[lm if^+ =n nb_ [a_ i` mcr
gihnbm b_ `_ ff chni [ `cl_ [h^ [m l_mofn i` nb_ \olhm []kocl_^ [ m_p_l_ ^_`ilg cns
i` nb_ f_`n b[h^ [h^ `cha_lm+ Biol `cha_lm b[^ m_p_l_ _rn_hmil ]ihnl[]nol_+ Pb_l_
q[m [fmi [ j[nbifiac][f ^ cmfi][ncih i` nb_ g _n[][ljijb[f[ha_[f dichn+ Pb_ ^cmn[f
j[lnm i` `cp_ `cha_lm q_l_ g cmmcha+ Cl[mjcha i` i\d_]nm i` [hs ech^ q cnb nb_ b[h^
q[m cgjimmc\f_+ Kj_l[ncih q[m j_l`ilg_^ ih K]ni\_l .-) .625 [h^ ]ihmcmn_^
ch nb_ `iffiq cha7 _r]cmcih i` nb_ m][lm) mech al[`ncha qcnb [ j_^ c]f_ `f[j) n_hifsmcm
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[h^ _rn_hmcih i` nb_ fca[g _hnm [h^ mbc`ncha nb_ g+ _rn_hmil ][ljc \l_pcm ch jf[]_
i` nb_ g+ _rn_hmil ^cacnilog ]iggohcm+ Pb_ fcnnf_ `cha_l q[m [gjon[n_^+ =m
_h^ l_mofn q[m nb_ ]ill_]ncih i` nb_ ^_`ilgcns i` nb_ b[h^ [h^ `cha_lm+ Bf_rcih
i` nb_ `cha_lm q[m hin j_l`_]n) biq_p_l+ Pb_ j[nc_hn q[m [\f_ ni al[mj i\d_]nm qcnb
nb_ _h^m i` b cm `cha_lm [m q _ff [m f[la_ i\d_]nm %Bca+ .-) [) \) ]) ^&+

.0+ L[nc_hn >+ P+ I+) .2 s_[lm if^ %jlini]if 516,.623&+ =n nb_ [a_ i` [ s_[l
[h^ [ b[f` bcm f_ `n b[h^ q[m m][f^_^ \s \icfcha q[n_l+ Pl_[ng_hn nb_h ]ihmcmn_^
mcg jfs i` ^l_mmcham+ Pb_ j[nc_hn ][g_ ni nb_ Ehmncnon_ qcnb m_p_l_ ]c][nlc]c[f
^_`ilg cns i` nb_ b[h^ [h^ `cha_lm+ D_ b[^ j[nbifiac][f ^cmfi][ncih i` nb_ g_n[*
][ljijb[f[ha_[f dichnm i` nb_ `clmn) `iolnb [h^ `c`nb `cha_lm+ Cl[mjcha i` i\d_]nm
q [m cgjimmc\f_+ Kh I[s .4) .623 nb_ m][lm ih nb_ ^ilm[f [h^ j[fg[l mol`[]_
i` nb_ b[h^ [h^ `cha_lm q_l_ _r]cm_^+ Pb_ g+ _rn_hmil jiffc] cm q[m _rn_h^_^ \s
g_[hm i` [ mg [ff ch]cmmcih ih nb_ `il_[lg+ ?[jmofinigs i` nb_ g_n[][ljijb[*
f[ha_[f di chn q[m ][llc_^ ion+ Pqi gihnb f[n_l m][lm ih nb_ ^ilm[f mc^_ i` nb_ b[h^
q_l_ _r]cm_^ ch il^_l ni ip_l]ig_ nb_ m_p_l_ ]ihnl[]nol_ i` nb_ l_g[chcha
j[lnm i` nb_ `iolnb [h^ `c`nb `cha_lm+ Pb_ \[m[f jb[f[hr i` nb_ `c`nb `cha_l q[m
l_gip_^ [h^ nb_ \[m[f jb[f[hr i` nb_ `iolnb `cha_l q[m jon ch cnm jf[]_+ Pb_ ^_*
`_]n q[m ]ip_l_^ \s mech al[`ncha+ =`n_l nqi s_[lm nb_l_ q[m ]igjf_n_ l_mncnoncih
i` `oh]ncih i` nb_ `clmn nbl__ `cha_lm [h^ aii^ ]img_nc] [jj_[l[h]_+ Pb_ j[nc_hn
cm [n jl_m_hn ^icha b_[ps jbsmc][f qile %Bca+ .. [) \) ]) ^) _&+

N P H H < M T

=`n_l [h [h[fsmcm i` nb_ [^p[hn[a_m [h^ ^cm[^p[hn[a_m i` nb_ omo[f g_nbi^m
i` me ch al[`ncha om_^ ch l_]ihmnlo]ncp_ mola_ls i` nb_ b[h^) nb_ [onbil jl_m_hnm
bcm g i^c`c][ncih i` nb_ En[fc[h g_nbi^+ D_ mn[n_m nb[n nb_ gi^c`c][ncih cm mocn[\f_
_mj_]c[ ffs `il ]ip_lcha f[la_ mech ^_`_]nm i` nb_ ^ilm[f il j[fg[l mol`[]_ i` nb_
b[h^ [h^ `il_[lg+ Pb_ cgjiln[hn jichnm i` nb_ ij_l[ncp_ n_]bhcko_ [l_ ^_m]lc\_^
[h^ cffomnl[n_^ %Bca+ .Ö5&+

Pb_ [^p[hn[a_m i` nb_ gi^c`c_^ En[fc[h g_nbi^ [l_7
.+ nb_ ^ihil [l_[ cm ]ip_l_^ qcnb `off mech qcnbion n_hmcih ih nb_ monol_m8
/+ hi al[hof[ncha mol`[]_ cm `ilg_^) qbc]b chmol_m b_[fcha \s `clmn chn_hncih

[h^ l_^o]_m nb_ ^[ha_l i` ch`_]ncih il h_]limcm i` nb_ `f[j8
0+ nb_ `f[j cm [nn[]b_^ qcnbion n_hmcih ni nb_ ^_`_]n ih nb_ b[h^) [h^ hi

][pcns cm `ilg_^ \_h_[nb cn8
1+ cn cm hin h_n__mm[ls ni cggi\cfct_ nb_ fcg\ qcnb jf[mn_l ][mnm8
2+ c` nb_ fca[g _hnm [l_ ^_jlcp_^ i` nb_cl j[l[n_hih [jj[l[nom) nb_ [onbil

mojjf_g_hnm b cm mech al[`ncha qcnb [h ilcach[f g_nbi^ i` j_^c]f_ al[`ncha i` nb_
j[l[n_hih mol`[]_8

3+ nb_ mgiinb b_[fcha i` nb_ qioh^ \s `clmn chn_hncih g[e_m cn jimmc\f_ ni
j_l`ilg) ch [ mchaf_ mn[a_) mech al[`ncha) monol_ jimcncihcha) mola_ls i` nb_ fca[ *
g_hnm) mb c`ncha i` gom]f_m) [lnblinigs i` nb_ dichnm) [lnblijf[mns [h^ mi `ilnb+

Pb_ gi^c`c_^ En[fc[h g_nbi^ b[m \__h mi `[l om_^ ch 26 j[nc_hnm %3/ ij_l[*
ncih m&) j[lnc]of[lfs ch ][m_m i` m_p_l_ _rn_hmil ]c][nlc]c[f ]ihnl[]nol_m i` nb_
b[h^+ =ff i` nb_ j[nc_hnm mo]]_mm`o ffs ]igjf_n_^ nb_ nl_[ng_hn+ Ofcabn ]ig*
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j fc][ncihm [lim_) mo]b [m mo\]on[h_iom b[_g[nig[m) mg [ff [l_[m i` h _]li\ ci mcm +
i` nb_ `f[j) ^_b cm]_h]_ i` mig _ monol_m [h^ mi `ilnb qbc]b b[^ hi _ ``_] n ih nb_
`ch[f l_mofn+ Khfs ih]_ nb_l_ q[m j[lnc[f mojjol[ncih i` nb_ qioh^+

> \f > K `f D

D[g [ r_rDDG[ hdc[]PDGD GKìGD>EI dci]GsriI h[ DKGG> D __ hjDI_h_hD_
> rhjsjlDD GD?TD D h[[\j_>

SY( S g ba ] Z ` `

<fYEaCNChqC fh]CHqfb][O=Y ` f]kg[OYOFC CYk][OC=ap Z NCO]hYpqh] [fg[gNgk cg:c`gyy
eaY[OCFC( fhCH]fY]HZap Z =J[[OYCJ=Cp]ba=CJC pChqheC c ` [ l` hqFC( Y=OJh fh]bm aYjY]O [Zgag
HJCCa^CFYaaeg COYbaZCC>Fgjg H]OJ^dY* J ` [aCOY]O( ` lg Z lg l [fg[gN C=baY]p[Y qblg^aCZaH( fh]Yo ]
=[]jg( 87IC YYFhCOCY ögbaZ`a`p cgîc`dap Y(]!]FOJ= l d a b a ZCgal ` ba` baYY*gCCgaa fg=]hpCJ>p]aa
c` [p` ` f h ] Y f ba] aZ Y * Jff[YCZa C ` ba baag[phChggYCZa g[gN[``g[p` gf]hYpC=CJC p[p``c`
$hf]* - Ñ4%*

DDh]CHqCl][p=Y gfm[Za=Y]HJjg [fg[gNY f baY[pfFC [ba]YqagahC]6

-* ÉJCJh>FCC qaY>SJF FJC>C /HFhZD=Y]O>C CJEDCJh]CCJC FJ+F>C 2]/ CYSCEF>CCY DC=J=7
.* Z ,>C,=/CCC kYFhZa=Yagfa]jg ^d]!]Fa Eag[pqpY C]p `` c / c g ` jhYfqbaChqage]C fgk]hpCJ>SC(

H , L gN][f]CC=Y]p[Y YYFC=p]CC] f]h=CCCZaH CYpYYl]CC]H ` qH]CZafY]p[Y gfY[CJ>SZ
CC!]F0CC ` ba` C>FhgkY EDJ>FqpY7

/* Eag[Fqp CYFEaYMC=Y]p[Y 2]/ CYpYY[]CCY CY f]!]Fp c`[p` ` fgf ``e C] gBhYkq]p[Y ` ` )
FYFJC `gbag[p`7

0* C]p C]gNpJNCHJ>SC fhJCN=J^dCOZ CHHJôCEDCNYCCDJ ChC CJHJDCC SCC>J=JC CJ=C/FC7
1* ][baC [qpJ+FC*aCC baCaf]CZa [kg ] jg [FJEaZkYaab]jg YffYhYpY ( Ykpgh mgfgEaCaa]p >=JF: p]pCCFq

FJEFCJC fYY[pCFC ghmjCCYbaZCZaH >CJ>JNJH fbaY[pCFC >FJEaZkYe]aa JNJEDJCFC CY CJC>F>7
2* jYY^dFg] kYCCkY]CC] hYaaZa f]hkCCCZyH CYpYYa]CC]H [g kfYYg =JNHJCCJ>O= fhgCN=][pf

= J^dCJH YpYf] FJ+FCqag jaEaY[pCFq* CYYgY[]CC] jY kY C CEaY[pCFq [qpgaFCYCC( f]h]H]ah]CC]
HZafe( YhphgpJHCF% [q[pYkg=( YhphgfbaY[pCFq C S* f*

DDh]YYJCa]CCYY HJ<CXCFYhCY CpYYZYC>Fgjg H]pgfY MN [`p fgh 2ZaYY fhCH]f]CY q 15
1gYZCZap $2. gf]hYCCC%( fh]Yo ] k[]pg( f h f pYY[]YZap hYkjfNYp]EaZCZap hqNabJ=Zap FJCphYF)
pqhYp c`[p` * =]] 2gYZCZa] kYFJCCCYC Y]Y]CC] q[f]e fg* CY2YFoYpC>Z C]kCYCCp]YZCZa]
g[YgaFC]CCY( ag c fgkFJC>CYY j]fYpJHY( C]NgYZjYC] qYY[pFC C]YhgNfgkY EDJ>FqpY( hY[pgbFk]Cf]
C]FgpghZap a`ZgZ ` *ChqjC]( FgpghZa]( gYCYFJ( C] gphYkC<C>Z CY h]YqpZpYp] gf]hYCCC* OgYZFJ
g Y`` h Y / CH]Yg H][pg fY[pCaCg] CYjfg]CC] hYfZa*

# ( $ & " (
J inl_ n_]bh ck o _ ^_ j f[ m n c_ [ p _] f_ f[g \_[o jw^ c]o fx _ n mih _g j fi c_ ^[hm f[

]b clo la c_ ^_ f[ g [ch _n ^_m ^ i ca nm

F+ D i E _ p c ] b

Ah [h[fsm[h n f_ m [p[h n[a_m _n f_ m g xm[p[hn[a_m ^_m g xnbi^_m _g j fisx_m _h j f[ mnc_
^_ f[ j_[o) n_ ff_ m m_h n ^x]lcn_m ^[hm f[ fcnxl[nol_ jiol f[ lx]ihmnlo]ncih ^_ f[ g[ch)
.â[on_ol hiom ^x]lcn m[ g i^c`c][ncih ^_ f[ g xnbi^_ cn[ fc_hh_ + EE _ mn ^â[pcm ko_ ]_nn_
g xnbi^_ _ mn molnion ]ihp_h[\f_ jiol f[ ]iop_lnol_ ^_m al[h^m ^x`[o nm ^_ f[ j_[o ^o
^im ^_ f[ g[ch io ^_ f[ j[og_ _n ^_ .â[p[hn*\l[m+ Ah gög_ n_gjm cf ^x]lcn _n ^ _mmch _
f_ m `ch _ mm_ m ^_ f[ n_]bhcko_ ijxl[nicl_ %`ca + .Ö5&+

H_m [p[hn[a_m ^_ f[ j f[ mnc_ ] cnx_ ] c*^_mmom mih n mocp[hnm7

.+ H[ mol`[]_ j_l^o_ m_ ]iopl_ j[l ^_ f[ j_[o m[ ch_ m[h m ko_ f[ monnol_ m_ nliop_ miom
n_hmcih +
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/+ ?_ f[g\_[o jx^ c]o fx h_ ^ihh_ h[cmm[h]_ [ [o]oh_ al[hof[ncih) ]_ ko_ h x]_mm cn_ f[
aoxlcmih j_l jlcg[g chn_hncih_g ) _h [hhof[hn f_ ^[ha_l ^_ Eâch `_]ncih _n ^_ f[ h_]lim_
^o f[g\_[o+

0+ H_ f[g\_[o ]iopl_ f_ ^x`[on ^_ f[ g[ch m[hm n_hmcih _n [o]oh_ ][pcnx h_ m_ `ilg_
[o*^_mmiom+

1+ EE h â_ mn j[m hx]_mm[ cl_ ô cggi\cfcm_l w .â[c^_ ^o jf[nl_+
2+ =o ][m ko_ f_ m n_h^ihm mih n ^xjiolpom ^_ `f_ol [jj[l_cf a fcmmi cl) .â[on_ol ]igjf_n_ m[

g xnbi^_ ^_ j f[mnc_ ^_ f[ j_[o j[l oh_ gxnbi^_ nion*w*`[cn ilca chwf_ [p_] oh_ jf[mnc_ ^_
.â[jj[l_cf a fcmmi cl _h jx^c]ofx+

3+ H[ mcg jf_ aoxlcmih ^_ f[ jf[ c_ j_l jlcg[g chn_hncih_g l_h^ jimmc\f_ ^_ lx[fcm_l ^[hm
oh_ xn[j_ f[ j f[ mnc_ ^_ f[ j_[o) f[ monnol_ _n f[ j f[mnc_ ^_m n_h^ihm) f_ l_gjf[]_g_hn
^_m g om]f_m) Eâ[lnblinig c_ ^_m dichnm) Eâ[lnblijf[mnc_ _n]+

H[ g i^c`c][ncih ^_ f[ gxnbi^_ cn[ fc_hh_ `on _g jfis__ ]b_t 26 ^_m g [f[^_m %]_ ko_
l_jlxm_h n_ 3/ ijxl[ncihm&) molnion ]b_t f_ m ]ihnl[]nol_m _h _rn_hmcih ^_m al[p_m
] c][ nlcm[ ncihm ^_ f[ g[ch+ Piom f_m g [f[^_m mihn aoxlcm j[l`[cn_g_hn+ @_ j_ncn_m ]ig *
jfc][ncihm) n_ ff_ m ko_ f_ m bxg[nig_m miom*]on[hxm) f_ m j_ncn_m h_]li\cim_m ^o f[g\_[o)
f_ m lojnol_m j[lnc_ ff_m ^_ f[ monnol_ _n]+ h âihn jichn _h^igg[ax f_m lxmofn[nm ^_
Pijxl[ncih+ EE h âs [ koâoh_ m_o f_ `i cm koâoh_ mojjol[ncih ^_ f[ j f[ c_ molpchn+

V Q O = I I A J B = O O Q J C

Qhm_l_ P _]bh ce ^_l a _ m n c_ fn_h D [onf[jj_hj f[mnce oh^ ^_l_h R _lq _h^oha
ch ^_l D[h^* oh^ B cha_l]b clola c_

F+ ? b i . _ p c ó

>_f ^_l =h[fsm_ ^_l [om ^_l Hcn_l[nol \_e[hhn_h Riltoa_ oh^ I[ha_f ^_l D[on*
j f[mnce _h ) ^c_ ch ^_l l_eihmnloencp_h D[h^]bclolac_ p_lq_h^_n q_l^_h) ohn_l\l_cn_n ^_l
=onil m_ ch _ I i^c`ce[ncih ^_l cn[ fc_h cm]b_h I_nbi^_+ Al n_ cfn gcn) ^[mm ^ c_m_ =ln pil [ff_g
`ol @_]eoha alimm_l D[on^_`_en_ ^_m D[h^lcc]e_hm i^_l ^_l D[h^`f[]b_ oh^ ^_m Ril*
^_l[lg_m a __ cah _ n .mn+ A ca_hb_cn_h ^_l Kj_l[ncihmn_]bhce q_l^_h \_m]blc_\_h oh^ [\a_*
\ cf^_n %=\\+ .Ö5&+

@ c_ Riltoa_ ^_l \_m]blc_\_h_h Lf[mnce mch^7

.+ @ c_ D[on`f[]b_ qcl^ g cn piffq _lnca_l D[on a_^_]en) ibh_ ^[mm mc_ a_mnl_]en qcl^+
/+ >_c ^_l >cf^oha ^_m ^_h @_`_en ^_]e_h^_h H[jj_hm \_mn_bn e_ch_ Cl[hof[ncihmi\_l*

`f[]b_) qi^ol]b _ ch _ A chb_cfoha j_l jlcg[g mc]b_la_mn_ ffn oh^ _ch_ Eh`_encihma_`[bl
i^_l H[jj_hh_elim_ b_l[\a_m_ntn qcl^+

0+ @_l H[jj_h qcl^ ibh_ Voa [h ^_h D[h^^_`_en [ha_f_an) qi\_c _m ohn_lb[f\ to e_ch_l
D^bf_h\cf^oha eiggn+

1 @c_ @ol]b`ccbloha _ch_l Eggi\cfcm[ncih g cnn_fm Ccjmp_l\[h^ cmn hc]bn hinq_h^ca+
2+ Oiq _cn ^c_ O_bh_h ^_m C f_cn[jj[l[n_m _h nf_^ can mch^) _la#htn ^_l =onil m_ ch_ P_]bhce

^_l D[onjf[mnce ^ol]b _ch_ ilca_h_ff_ I_nbi^_ _ch_l a_mnc_ fn_h Lf[mnce ^_l a f_cn_h^_h
K\_l`f[]b_+

3+ @c_ a f[ nn_ Soh^b_cfoha j_l jlcg[g _lf[o\n ^c_ @ol]b`ccbloha ^_l D[onjf[mnce) =hf_*
a_h ^_l JObn_ oh^ O_bh_hjf[mnce ) Iome_fnl[hm`_l) C_f_hem[lnblinig c_) =lnblijf[mnce

omq + ch _ ch_l An[jj_+
@c_ \_m]blc_\_h_ Ii^c`ce[ncih ^_l cn[ fc_h cm]b_h I_nbi^_ qol^_ \cmb_l \_c 26 Gl[he_h
%3/ Kj_l[ncih_h&) pil [ff_g \_c m]bq _l_h _rn_hmilcm]b_h h[l\ca_h D[h^eihnl[enol_h
^ol]ba_`nnbln+ = ff_ L[nc_hn_h \__h^_n_h _l`ifal_c]b ^c_ >_b[h^foha+ Am e[g_h ohq_m_hn*
fc]b _ Gigjfce[ncih_h) q c_ mo\eon[h_ D[_g[nig_) ef_ch_ H[jj_hh_elim_ Bf[]b_h) @_*
b cm]_ht pih _ch ca_h J[bn_h oh^ [h^_l_ pil) ^c_ ^[m Kj_l[ncihm_la_\hcm hc]bn \__ch`fommn_h +
Jol ch _ch_g B[ff_ e[g _m to _ch_l Acn_loha+

.4/



M @ A @ M @ I > @ N

.+ >iail[t7 R immn[hipcn_ fh[d[ ebclolacd[+ %N _]ihmnlo]ncp_ Oola_ls+& Rif+ E) EE+ Iim]iq
.616+

/+ >isn]b_p) >+) ?ih`ilnc) P]bie[hip7 Kj_l[ncph[ ilnij_^c[ E nl[pg[nifiac[ ) L+ 0/3) 311)
Oi`c[ .625+

0+ >fiebch) R+7 Gbclolac[ ..) 2.Ö23) .62-+
1+ E]b_lp_h[eip) =+7 No\]ipi ctg _h_h[n[ loe[ mf_^ cta[lc[h_ c ij_l[ncphiai c f_ n]b_h c_ +

%O][l ^_`ilg cns i` nb_ \olh_^ b[h^ [h^* nb_cl ij_l[ncp_ nl_[ng _hn+& Ci^cmbhce h[
Lfip^cpmecs[ oh cp_lmcn_n) g_^+ `[eo fn_n+ Rif+ ER) .615,16+

2+ Dif_pcn]b) F+7 Klnij+ Pl[pg+ Llin_t+ 2) 2.Ö3.) .625+
3+ Dif_pcn]b) F + 7 Gbclolac[ 4) .-) .624+
4+ Dif_pcn]b) F+7 Gomhc[ pnil cn]b_h mb_p h[ l[hyn_ mjil_^ ijcn[ h[ s_^h[ ncfip[ \ifh cnm[+

%A rj_lc_h]_m q cnb m_]ih^[ls monol_m i` nb_ q ioh^m ch [ g cfcn[ls bimj cn[ f+&
K\mb]bi[lg_sme[ h[on]bhi*g _^+ eih `_l_hnmc[ ) .22Ö.3.) .622+

5+ Ob_`n_f) I+7 Gbclolac[ 0) .62-+
6+ >ohh_ff) O+7 Oola_ls i` nb_ D[h^+ EEE+ _^cncih ) .623+
.-+ @_gdxh) ~+7 Eh nb_ \iie7 L f[mnc]ew ]b clolac_ loes %L f[mnc] Oola_ls i` nb_ D[h^&+

Ll[b[ .623+
..+ Em_fch) I+7 ?bclolac_ ^_ f[ g[ch+ L[lcm .622+
./+ I[s D+7 N_]ihmnlo]ncp_ [h^ N_j[l[ncp_ Oola_ls+ .625+
.0+ Lc]e) F+7 Oola_ls i` N_j[cl+ .616+
.1+ I[l]_l7 ?bclolac[ ^_ ff[ g[hi+

%@i]+ F+ D i f_p cn]b &7 Qlpc]b .0) Oi`c[) >ofa[lc[
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Q* I* = dg c ` af

N A ? K J O P N Q ? P E K J KB PD A D = J @ = J @ B E J C A N O >U I A = J O
KB B E H = P K R âO P Q > A @ B H = L S E P D P N = J O L H = J P = P E K J KB >KJA )

? = N P E H = C A KN L H = O P E ? I = P A N E = H

Bca+ 0+ Bca+ 1+

Bca+ 0+ L[nc_hn O+) [a_^ /1 s_[lm+ Himm i` `cha_lm ih ih_ b[h^ `i ffiq cha aohmbin chdols
[h^ \olh+ N_]ihmnlo]ncih i` nbog\ \s \ih_ [h^ mech nl[hmjf[hn[ncih %.616&+ Nna*p[mi*
al[jbs Ö L+ J+ I[t[s_pâm g_nbi^ Ö 2 gihnbm `i ffiq cha nl[hmjf[hn[ncih i` Bcf[nip `f[j)
1 gihnbm [`n_l nb_ \ih_ al[`ncha `lig nc\c[+ >fii^ p_mm_ fm Eh mi `n ncmmo _m [l_ _pc^_hn %iol
i\m_lp[ncih&+ Ö Bca+ 1+ L[nc_hn A+) [a_^ .3 s_[lm+ ?iha_f[ncih i` [ff `cha_lm i` \inb b[h^m+
Gna p[mial[jbs 3 gihnbm `i ffiq cha nl[hmjf[hn[ncih i` B cf[nipâm `f[j %.615& ni nb_ mnogj

i` nb_ b[h^+ S_ ][h m__ nb_ \fii^ p_mm_ fm _hn_lcha nb_ mech `f[j kocn_ ^ cmnch]nfs +



E* Cgd]na[`

JPM O @ > C I D L P @ JA K @ ? D > G @ N F D I A G < K N <I? D O N P N @ D I O C@

N P M B @ M T JA O C @ C <I ? <I? A D I B @ M N

Aa_* -, Z* S)jYq g^ hY la]f l =* ?* D* Z]^gj] gh]jYlagf

Aa_* -- Z* S)jYq g^ l`] `Yf\ g^ hYla]f l =* O* H* Z]^gj] gh]jYlagf*



<* N* DeYeYdaq]n

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

JA C @ H D ) E J D I O N
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Q* ?* BgdgnYfgn( H* @* OcY[`]nY

K M J = G @ H N JA K M D H< M T < G G J K G < N O T

JA N FP G G ? @ A @ > O N

Aa_* -* KYla]f l ë)cgn* S)jYq g^ l`] kcmdd Z]^gj] gh]jYlagf

Aa_* .* O`] kYe] hYla]f l* S)jYq g^ l`] kcmdd Y ^l]j gh]jYlagf *



Aa_* /* Kgdq]l`qd]f] aehdYfl*

Aa_* 0* K Yla]f l ?)af* S)jYq Z]^gj] gh]jYlagf *



Aa_* 1* O`] kYe] hYla]f l* S)jYq Y^l] j gh]jYlagf*

Aa_* 2* Kgdq]l`qd]f] aehdYfl*



< > O < > C D M P M B D < @ K G < N O D > < @ Ñ .( 0( -52,

Ehmncnon_ i` N_]ihmnlo]ncp_ Oola_ls) Llimnb_nc]m [h^ N_b[\cfcn[ncih) Oi`c[ %>ofa[lc[&
@ cl_]nil7 @i]+ ? ( Dif_pcn]b

OARANA >QNJ BHATEKJ ?KJPN=?PQNAO KB PDA D=J@
EJ A=NHU ?DEH@DKK@+ Ö PDA ?DEH@âO D=J@ AJ ?QEN=OOA

D* H < O @ Q

Pb_ bcab_mn ch]c^_h]_ i` \olhm chpifpcha nb_ pif[l mol`[]_ i` nb_ b[h^ i]]olm
ch >ofa[lc[ g imnfs [giha ]bcf^l_h oh^_l 0Ö1 s_[lm i` [a_+

Pb_ m_p_lcns i` \olh ^_`ilg cnc_m ^_j_h^m [m [ lof_ ih nb_ _rn_hn i` nb_ [l_[
[``_]n_^ ) nb_ ^_jnb i` nb_ f_mcih ) nsj_ i` ][om[ncp_ [a_hn) ncg_ _f[jm_^ [`n_l nb_
\olh [h^ nb_ [^_ko[]s i` _[lfs nl_[ng_hn+ =giha ]bcf^l_h nb_ ^_al__ i` ^_`il*
g cns ^i_m hin ]ill_mjih^ ni nb_ ^_jnb i` nb_ f_mcih+ Pb_ g[hc`_mn_^ nolail [h^
dichn bsj_lgi\cfcns i` nb_ ]bcf^âm b[h^ []]iohn `il ]igjf_n_ `f_rcih ]ihnl[]nol_
i` nb_ `cha_lm _p_h [`n_l mfcabn [h^ moj_l`c]c[f \olhm+

?ihnl[]nol_m ilcach[n_ ch nb_ l_`f_r `f_rcih i` nb_ ^cacnm [cg_^ [n nb_ l_^o]*
ncih i` j[ch [h^ [l_ `cr_^ \s nb_ ^_p_fijg_hn i` `c\limcm+ @_`ilgcns ch]l_[m_m
[h^ l[jc^fs \_]ig_m lcac^+ Pb_ ]bcf^âm b[h^ _h ]ocl[mm_ cm chbc\cn_^ cnm hilg[f
l[n_ i` aliqnb+ Pb_ jimmc\cfcnc_m i` [h[nig c][f [h^ `oh]ncih[f l_mnil[ncih \s
g_[hm i` mola_ls ^_]l_[m_ ch jlijilncih ni nb_ _f[jm_ i` ncg_+

Kh nb_ \[mcm i` mcr s_[lmâ _rj_lc_h]_ qcnb ./- j[nc_hnm ij_l[n_^ ojih [n
p[lciom [a_m) q_ [l_ ch [ jimcncih ni ^l[q [ ^_`chcn_ ]ih]fomcih nb[n nb_ \olh*
]ihnl[]n_^ b[h^ l_kocl_m _[lfs molac][f nl_[ng_hn) ^olcha nb_ nbcl^ gihnb [`n_l
nb_ []]c^_hn [n nb_ f[n_mn) ^_mjcn_ nb_ [a_ i` nb_ j[nc_hn [h^ _p_h ch ch`[h]s+
Pb_ [a_ i` 1Ö2 s_[lm) _gjb[mct_^ \s Em_fch [m nb_ gimn mocn[\f_ `il mola_ls)
_mncg [n_^ `lig j_lmih[f _rj_lc_h]_) m__g m ni \_ bcab+ En cm p_ls _[ms ni a[ch
`off _rn_hmcih i` nb_ `f_r_^ ^cacnm i` [ ]bcf^ [a_^ /) \s j_l`ilgcha [ l[^c][f
_r]cmcih i` nb_ ]on[h_iom [h^ mo\]on[h_iom m][lm) iq cha ni nb_ `[]n nb[n nb_
gom]f_m [h^ n_h^ihm qcnb nb_cl mb_[nbm) [m q_ff [m nb_ p_mm_fm [h^ [lnc]of[l
][jmo f_m ^i hin jl_m_hn [hs l_mcmn[h]_+ Pb_ ]ih^cncih ]b[ha_m ]ihmc^_l[\fs
[giha ]bcf^l_h [a_^ 1Ö2+ Pb_ gom]f_*n_h^ih*dichn ]ihnl[]nol_ qbc]b f_[^m
ni \ih_ [h^ dichn [fn_l[ncihm cm [fl_[^s [ m_p_l_ i\mn[]f_+ S_ b[p_ p_ls i`n_h
`[]_^ nbcm `[]n qbc]b [fih_ cm mo ``c]c_hn ni domnc`s cgg_^c[n_ ij_l[ncp_ nl_[n*
g_hn) c+ _+ ^olcha nb_ _[lfs j_lci^ qb_h mech l_nl[]ncih cm mn cff hin ]igjfc][n_^
\s nb_ gom]f_*n_h^ih*dichn ]ihnl[]nol_+

Eh `[]n nb_l_ cm [ ]_ln[ch [h[fias \_nq__h nb_ _g_la_h]s nl_[ng_hn i` nb_
\olh*]ihnl[]n_^ b[h^ [h^ nb[n i` ]iha_hcn[f ^ cmfi][ncih i` nb_ bcj dichn+ Eh \inb
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gihnbm ^_]c^_ nb_ `ch[ f ion]ig_+ Pb_ ]ihmc^_l[ncihm ]ih]_lh cha g[nol[ncih i`
nb_ `c\limcm il nb_ aliq cha oj i` nb_ ]bcf^ [l_ hin mo ``c] c_h nfs ]ihpch]cha+ Pb_
gimn mo cn[\f_ [a_ `il ij_l[ncha ih mo]e fcham nb[n b[p_ momn[ch_^ \olhm cm nb_
m_]ih^ s_[l i` fc`_ +

Aa_* d * Aa_* .*
Aa_* -* @* =* N* Y_]\ gf] Yf\ Y `Yd^ q]Yjk* Cgl klgn] Zmjf kmklY af]\ log egfl`k hj]nagmkdq*

Ñ Aa_* .* Oog q]Yjk Y^l] j l` ] gh]jYlagf * >gehd]l] j][gn]jq ak gZlYaf]\*

Eh nb cm ]iohnls nb_ jli\f_g i` nb_ molac][f nl_[ng _hn i` nb_ \olh*]ihnl[]n_^
b[h^ [giha ]bcf^l_h q [m mno^c_^ `il nb_ `clmn ncg _ \s ?b_lp_h[eip ch .61. [h^
.61/ ch m_p_l[f _r]_ff_h n j[j_lm [h^ [ ^_n[cf_^ gihial[jb W.615Ö.616&+

Pbcm j[j_l cm \[m_^ ih iol j_lmih[f _rj_lc_h]_ ch nb_ ij_l[ncp_ nl_[ng_hn
i` /- ]bcf^l_h %/0 b[h^m& gimn i` nb_g [a_^ .Ö1) q cnb m_p_l_ `f_r cih ]ih*
nl[]nol_m i` nb_ b[h^m+ Kh_) m_p_l[f il [ ff `cha_lm q_l_ ]ig jf_n_fs ]fim_^ + Pb_
]ihnl[]nol_m q_l_ [m [ lof_ ]ig\ch_^ q cnb msh^[]ns fs + Pb_ ][om[ncp_ [a_hnm i`
nb_ \olh q_l_ bin mnip_m) `cl_m [h^ \icfcha q[n_l+ Pb_ \olhm b[^ i]]oll_^ q cnbion
_r]_j ncih ^olcha nb_ `clmn / s_[lm i` fc`_ + Pb_ ij_l[ncp_ nl_[ng _hn q[m j_l`ilg_^
/ gihnbm ni 1 s_[lm [`n_l nb_ []]c^_hn+ Pb_ fiha_mn `iffiq *oj j_lci^ cm 1 s_[lm+

Pqi g[ch jli\f_gm l_kocl_ mifoncih7 .+ nb_ ij_l[ncp_ ]ill_]ncih i` ^_*
`ilg cnc_m `i ffiq _^ \s jf[mnc] ]ip_lcha i ` mech ^_`_] nm [h^ /+ jl_m_lp[ncih i`
]ill_]ncih []bc_p_^ ^olcha nb_ fiha j_lci^ i` nb_ ]b cf^ âm aliqnb+

Pb_ `clmn jli\f_g jlip_^ ni b_ nb_ _[mc_l+ < l[^c][f _r]cmcih i` `c\limcm ch
qc^nb [h^ ^_jnb cm nb_ gimn cgjiln[hn ]ih^cncih `il nb_ _[ms [h^ `off mnl[ cab n_h *
cha i` nb_ `cha_lm [h^ `il i\n[chcha j_lg[h_hn l_mo fnm+ En cm ]b[l[]n_lcmnc] nb[n
]ih^cncihm qbc]b [n `clmn m__g bij_f_mm %Bca+ 0Ö5& mo]b [m `cha_lm `clg fs
[^b_l_hn ni nb_ j[fg) bcab msh^[]ns fs [h^ nb_ [\m_h]_ i` ^ cmn[ f jb[f[ha_m jlip_
ihfs ni \_ `c\limcm i` nb_ me ch [h^ mo\]on[h_iom ncmmo_+ Ehn[]n p_mm_ fm [h^ h_lp_m)
n_h^ihm [h^ n_h^ih mb_[nbm q cnb [fg imn hilg[f _ f[ mnc] cns fc_ \_h_[nb nb_g+ Eh
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nb_ jl_m_hn m_lc_m q_ b[p_ hin m__h ^_mnlo]ncp_ [fn_l[ncihm i` nb_ ^__j_l ncmmo_m
_r]_jncha nb_ ^cmn[f jb[f[ha_m i` nb_ `cha_lm+ Pb_ p[m]of[l*h_lpiom \oh^f_m [l_
omo[ffs \_hn [fiha nb_ `f_r_^ jb[f[ha_m [h^ jlip_ ni \_ mfcabnfs mbiln_h_^+ E`
nb_s mncff mbiq mig_ l_mcmn[h]_ qb_h nb_ `c\limcm cm _r]cm_^ [h^ nb_ `cha_lm [l_

Aa_* /* Aa_* *$ Aa_* 1*
Aa_*( /* D* N* B* Ñ Y_]\ gf] q]Yj Yf\ l`j]] egfl`k* A aj] Zmjf g[[mjj]\ l`j]] egfl`k
hj]nagmkdq* Ñ Aa_* 0* 4 egfl`k Y^l]j l`] ^ajkl gh]jYlagf Ñ [gjj][lagf g^ o jakl [gfljY[)
lm j] Yf\ kqf\Y[lqdq g^ l`] l`meZ* Amdd)l`a[cf]kk _ jY^l Y dalld] dYj_]j l`Yf l`] ogmf\
oYk mk]\* Ñ Aa_* 1* < ^mdd j]klg jYlagf g^ l`] o jakl ak YllY af]\ Yf\ l`meZ o]Z ak fgjeYdar]\*

mnl[cabn_h_^ ion) \fohn mo\]on[h_iom m_j[l[ncih jlircg[ffs l_f[r_m nb_g ]ig*
j f_n_fs + Pb_ f[n_l[f \[h^m i` nb_ ^ilm[f [jih_olimcm [l_ p_ls `l_ko_hnfs ^cmjf[]_^
ni nb_ pif[l [mj_]n i` nb_ `cha_lm [h^ mbiof^ \_ ch]cm_^ [lioh^ nb_ jlircg[f dichn+

N_fc_p_^ i` nb_ `c\liom [lgiol) nb_ b[h^ []kocl_m cnm hilg[f pifog_ [h^
`ilg+ Pb_ mech ^_`_]n cm [fq[sm `ioh^ ni \_ gil_ _rn_hmcp_ nb[h q[m _rj_]n_^+

Boff nb c]eh_mm il ihfs 0= nbc]eh_mm mech al[`nm [l_ om_^ ni ]ip_l nb_ qioh^m+
Cl[`nm [l_ omo[ffs n[e_h \s nb_ `l__*b[h^ n_]bhcko_ `lig nb_ fiq_l j[lnm i` nb_
[\^ig_h [h^ nb_ ^ihil [l_[m [l_ monol_^ ^cl_]nfs+ Jin q cnbmn[h^cha nb_ q_ff
ehiqh [^p[hn[a_m i` fi][f jf[mns) cn q[m om_^ ihfs nbl__ ncg_m [h^ [fq[sm ch
]ig\ch[ncih qcnb `l__ al[`ncha+ En q[m h_p_l h_]_mm[ls ni _gjfis [ j_^c]f_ `f[j+

En cm a_h_l[ ffs []]_jn_^ nb[n `l__ al[`nm) qb_h jf[]_^ ih nb_ l_]cjc_hn [l_[m
h__^ mig_ n_hmcih `il nb_cl Ün[e_á+ P_hmcih cm omo[ffs [nn[ch_^ qcnb al[`nm i`
_ko[f mct_ il [ fcnnf_ mg [ff_l nb[h nb_ qioh^+

L_lmih[f i\m_lp[ncih ih nb_ _pifoncih i` nb_ `l__ mech al[`nm om_^ ch l_j[clcha
\olh*]ihnl[]n_^ b[h^m ch mg[ff ]bcf^l_h mbiqm nb[n m_]ih^[ls al[`n mblche[a_ cm
p_ls mfcabn [h^ l_]oll_h]_ i` `cha_l ^_`ilg cnc_m ^o_ ni mech ^_`c]c_h]s cm hin
i\m_lp_^ ^olcha nb_ h_rn `iol s_[lm) c` nb_ mech al[`nm [l_ n[e_h [ fcnnf_ f[la_l
%RmÖRmY nb[h nb_ qioh^+

.43



Boff nb c]eh_mm me ch al[`nm n[e_h ch _r]_mm molpcp_ q _ff \inb ih [ mo\*
]on[h_iom l_]cj c_hn [l_[ [h^ ih nb_ fii m_ ]ihh_]ncp_ ncmmo_) ]ip_lcha n_h^ih
mb_[nbm [h^ h_olip[m]of[l \oh^f_m+ Oo]b [ al[`n h__^m ]igjl_mmcp_ ^l_mmcham [h^
cggi\cfct[ncih `il [ j_lci^ i` /- ^[sm+ Oig_ncg _m m_ag _hnm i` nb_ _j cnb_fc[ f f[s_7

Aa_* 2* Aa_* 3*
Aa_* 2* O`] ^af_]jk Yj] gh]jY l]\ gf Y l Y k][gf\ klY_]* AaZjgkak afngdn]k gfdq l` ] kcaf
Yf\ h Y j l g^ l`] kmZ[mlYf]gmk lakkm]* Ñ Aa_* 3* Amdd)l` a[cf]kk kc af _ jY ^ l lYc]f af ]p[]kk
[gn]jk l`] ogmf\* Ime]jgmk h]j^g jY lagfk g^ l`] _ jY ^ l Yj] eY\] Yk km__]kl]\ Zq >`a]f(

NYalg Yf\ Hgjglgea*

^ a_ * 4* O`] `Yf\ gf l`] .,l` hgklgh]jYlan] \Yq*
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j__f i `` ch nb_ `ilg i` ]lomnm) \_h_[nb qbc]b [ hilg[f _jcnb_fcog cm `ioh^+ Scnb
[ pc_q ni ch]l_[mcha nb_ imginc]*hiolcmbcha mol`[]_) [m moaa_mn_^ \s ?bc_h) O[cni
[h^ Iilinigc) hog_liom j_l`il[ncihm i` nb_ al[`n [l_ j_l`ilg_^ qcnb [ mslcha_
h__^ f_ %Bca+ 4&+ Cl[`ncha qcnb [ mech nl[hmjf[hn qc^_l nb[h nb_ ^_`_]n cm ch

Aa_* 5* @ dYkla[ khdaf laf_ g^ l`] ^af_]jk ak Yhhda]\ \mjaf_ l`] \Yqlae]*

[]]il^[h]_ q cnb nb_ omo[f ]ih]_jncih nb[n nb_ aliqnb i` `l__ mech al[`n f[am
\_bch^ nb[n i` nb_ l_g[chcha mech [h^ nb_ \i^s i` nb_ ]bcf^+

Kh nb_ \[mcm i` [ m_lc_m i` jl_fcg ch[ls _rj_lcg_hn[f chp_mnca[ncihm ][llc_^
ion di ch nfs q cnb Pt[h_p ^olcha nb_ f[mn nqi s_[lm ih aoch_[ jcam) omcha nb_ ko[fcns
[h^ ko[hncns i` ho]f_[l g cnim_m [h^ ]b[ha_m ch nb_ al[`n [h^ nb_ \i^s) mct_m [m
\[mc] ch^c][nilm) q_ b[p_ i\n[ch_^ ^[n[ nb[n `off nbc]eh_mm mech al[`nm aliq
_ko[ffs q cnb nb_ l_g[chcha mech [h^ \i^s i` aoch_[ jcam+ En cm ihfs nb_ ij_l[ncih
m][l) cnm m ct_ [h^ nsj_) qbc]b acp_m nb_ ^cm]l_j[h]s ch nbcm mcgofn[h_iom aliqnb+
En cm nii _[lfs ni ^l[q `ch[f ]ih]fomcihm [h^ nb[n cm qbs q_ [^b_l_ ni nb_ a_h_l[ffs
[]]_jn_^ ijchcih+

Pb_ \_b[pciol ni nb_ \il^_lfch_ \_nq__h nb_ ^ilm[f [h^ pif[l mech %nb_
mi*][ ff_^ h_onl[f fch _m i` nb_ j[fg [h^ `cha_lm& cm i` g[dil cgjiln[h]_ ch nb_
ij_l[ncp_ nl_[ng_hn i` nb_ ^cmil^_l ch ]bcf^l_h+ Sb_h nb_ m][lm [l_ _r]cm_^ q_
]limm nb_ h_onl[f fch _m ^ilm[ffs %Bca+ .-&) nbioab [n nb_ _rj_hm_ i` h[lliq mnlcjm
i` hilg[f mech+ O_]ih^[ls al[`n ]ihnl[]ncih ^cmjf[]_m nb_ ij_l[ncih m][lm ni nb_
h_onl[f fch_m) nbom jl_p_hncha e_fic^ `ilg[ncih [h^ l_]oll_h]_ i` nb_ ]ihnl[]nol_m
`il nb_ h_rn 0Ö1 s_[lm) nb_ fiha_mn `iffiq*oj j_lci^ ch iol mg[ff j[nc_hnm+

Pb_ m_]ih^ jli\f_g qbc]b gomn \_ mifp_^ ch nb_ ij_l[ncp_ nl_[ng_hn i` nb_
]ihnl[]n_^ b[h^ ch ]bcf^l_h cm ni g[chn[ch nb_ ]ill_]ncih []bc_p_^+

Llipc^_^ `c\limcm cm l[^c][ffs _r]cm_^) nb_ mech al[`n n[e_h qcnb [ mo``c]c_hn
mct_ %ch _r]_mm& [h^ nb_ h_onl[f fch_m [l_ ]limm_^ ^ilm[ffs) ^olcha nb_ `clmn jimn*
ij_l[ncp_ s_[l jbsmcinb_l[js gomn ip_l]ig_ nqi j[nbifiac][ffs []ncha `il]_m7
nb_ n_h^_h]s `il nb_ l_]oll_h]_ i` gom]f_*n_h^ih*dichn ]ihnl[]nol_m [h^ nb_
hilg[f l_nl[]ncih i` nb_ h_qfs*`ilg cha ]ihh_]ncp_ ncmmo_+ =giha nb_ hog_liom
jli]_^ol_m _gjfis_^ nb_ gimn _``_]ncp_ [h^ m[ncm`[]nils jlip_ ni \_7 .+ Af[mnc]
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mj fch ncha i` nb_ `cha_lm) mi [m ni [ffiq []ncp_ gip_g_hnm) `il m_p_l[f biolm ch nb_
^[sncg _ %Bca+ 6& [h^ `clg mj fch ncha `il nb_ hcabn+ /+ N_g_^c[f _r_l] cm_m i` nb_
b[h^) mo\g_la_^ ch q[n_l [n [ n_gj_l[nol_ i` 04| ?+ 0+ Pb_ mfcab n g [mm[a_ i`
nb_ al[`nm+

Aa_* -,* Aa_* --*
Aa_* -,* R`]f ^aZjgkak ak ]p[ak]\( f]m ljY d daf]k g^ l`] ^af_]jk Yf\ hYde emkl Z] [jgkk]\
\gjkYdaq Y l l`] ]ph]fk] g^ fYjjgo kljah k g^ fgje Yd kcaf( Yk k`gof gf l`] \aY_jYe * Ñ
Aa_* --* GYl]jYd ^dYhk ^gj l`] ^af_]jk Yf\ ]p[`Yf_] g^ ljaYf_m dY j ghhgkaf_ ^dYhk ^gj l`]
o jak l j]_agf Yj] mk]\ ^gj [gjj][lagf o`]f gh]jYlan] k[Yjk \akh dY[] ngdYjdq * ?gfgj Yj]Yk

$^gj ^af_]j ^dYhk% Yj] mkmYddq [dgk]\ Zq \ aj][ l kmlmj]*

E` nb_l_ cm f[n_l [ ]_ln[ch n_h^_h]s niq[l^m `f_r cha i` nb_ `cha_lm) jbsmci*
nb_l[js [h^ mj fch ncha ih fs ^olcha nb_ hcabn gomn \_ ]ihncho_^) n_h[]ciomfs [h^
j[nc_hnfs `il [ fiha ncg_+ Eh nbcm l_mj_]n ginb_lm [l_ nb_ \_mn ]iff[\il[nilm+

E` nb_ ij_l[ncih m][lm \_]ig _ ^cmj f[]_^ pif[lfs nb_s nolh chni e_fic^m
][omcha [ l_]oll_h]_ i` nb_ ]ihnl[]nol_m+ Eh nb_m_ ][m_m [h [^^cncih[f ij_l[ncp_
]ill_]ncih mbiof^ \_ j_l`ilg_^ omcha fi][ f `f[jm+ Kh nb_ qlcmn) _r]cmcih i` nb_
e_fic^m cm `i ffiq _^ \s nb_ _r]b[ha_ i` ijjimcn_ nlc[haof[l `f[jm %Hcg\_la& [n \_mn
[n [h [haf_ i` 0-Ö1-| `il nb_ mollioh^cha mech [h^ 6-| `il nb_ al[`n+ H[n_l[f
j_^ c]f_ `f[jm [l_ om_^ `il nb_ `cha_lm) `lig fi][ f mech+ Pb_ al[`nm [l_ ]on nl[hm*
p_lm_fs _r[]nfs [fiha nb_ h[nol[f pif[l ]l_[m_m i` nb_ `cha_lm [h^ nb_ ]ihnl[]nol_m
[l_ ]ill_]n_^+ Pb_h f[n_l[f `f[jm [l_ lin[n_^ [n [\ion 6-| [h^ jf[]_^ ih nb_ ^_`_]nm
]l_[n_^ %Bca+ ..&+

Qj ni hiq nbl__ ]bcf^l_h b[p_ oh^_laih_ l_ij_l[ncih+ Pqi i` nb_g q_l_
hin nl_[n_^ l[^ c][ffs [n nb_ `clmn ij_l[ncih Ö h_onl[f fch _m q_l_ hin ]limm_^
^ilm[fcs [h^ [ mj fcn me ch al[`n q[m om_^+ Eh nb_ ][m_ i` nb_ nbcl^ ]bcf^ ihfs [h
_r]b[ha_ i` nlc[haof[l `f[jm q[m ][llc_^ ion [m nb_ if^ ij_l[ncp_ m][lm q_l_ ^ cm*
jf[]_^ pif[lfs+
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Hi][f j f[mnc] jli]_^ol_m ch mig_ `cha_lm [cg_^ [n nb_ ]ill_]ncih i` mfcabn
`f_r cih ]ihnl[]nol_m h__^m ni \_ ][llc_^ ion ch [hinb_l nbl__ ][m_m ch nb_ h_[l
`onol_ %Bca+ ./Ö.1&+

=ff nb_ l_g[chcha ]bcf^l_h [l_ ch [h _r]_ff_hn ]ih^cncih %Bca+ . [h^ /&+

Aa_* -.* Aa_* -/* Aa_* -0*
Aa_* -.* B* Q* D*( Y_]\ gf] q]Yj* Cgl klgn] Zmjf g[[mjj]\ 2 egfl`k hj]nagmkdq* Ñ Aa_* -/*
/" q]Yjk Y^l] j l`] kmj_a[Yd lj]Yle ]fl7 f]m ljYd daf]k o]j] fgl hYkk]\ \gjkYddq Yl l`]
gh]jYlagf Yf\ Y dg[Yd hdYklq g^ l`] ^af_]jk Yf\ hYde Yaeaf_ Y l [gjj][lagf g^ kda_`l
^d]pagf [gf ljY[ lm j]k k`gmd\ Z] h]j^gje]\ ch l`] f]Yj ^mlmj]* Ñ Aa_* -0* O`] ^mf[lagfYd

j][gn]jq( g^ l`] `Yf\ ak [gehd]l]*

S_ ][lls ion [ ]ihncho[f `iffiq*oj ih iol nl_[n_^ ]bcf^l_h+ I[hs s_[lm i`
i\m_lp[ncihm [l_ oh^io\n_^fs h_]_mm[ls+ Pb_ `onol_ q cff mbiq qb_nb_l iol l_[mih*
cha [h^ n_]bhcko_ [l_ ]ill_]n [h^ q cff nbliq gil_ fcabn ih nb_ ^c``c]ofn jli\f_g
i` nb_ nl_[ng _hn i` m_p_l_ \olh `f_rcih ]ihnl[]nol_m i` nb_ b[h^ ch mg[ff ]bcf^l_h+

N P HH< M T

Pb_ b cab_mn ch]c^_h]_ i` \olhm chpifpcha nb_ pif[l mol`[]_ i` nb_ b[h^
i]]olm ch >ofa[lc[ [giha ]bcf^l_h oh^_l 0Ö1+ Pb_ g[hc`_mn_^ nolail [h^ dichn
bsj_lgi\cfcns i` nb_ ]b cf^ âm b[h^ []]iohn `il nb_ ]igjf_n_ `f_rcih ]ihnl[]nol_
i` nb_ `cha_lm _p_h [`n_l mfcabn [h^ moj_l`c]c[f \olhm+ En cm ]b[l[]n_lcmnc] nb[n ]ih*
^cncihm qbc]b m__g bij_f_mm [n `clmn mcabn) mo]b [m `cha_lm ]igjf_n_fs [^b_l_hn
ni nb_ j[fg) bcab msh^[]nsfs [h^ nb_ [\m_h]_ i` ^cmn[f jb[f[ha_m) jlip_ ni \_
g _l_fs `c\limcm i` nb_ mech [h^ mo\]oncm+

Pb_ ]b cf^ âm b[h^ _h ]ocl[mm_ cm chbc\cn_^ ch cnm hilg[f l[n_ i` aliqnb+ Pb_
jimmc\ cfcnc_m i` [h[nig c][f [h^ `oh]ncih[f l_]ip_ls \s g_[hm i` mola_ls ^_]l_[m_
ch l[nci ni nb_ f[jm_ i` ncg_+ @_mjcn_ nb_ _[lfs [a_ i` ]bcf^l_h) ij_l[ncp_ nl_[ng_hn
gomn \_ oh^_ln[e_h ^olcha nb_ nbcl^ gihnb [`n_l nb_ \olh [n f[n_mn) \_`il_ mech
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l_nl[]ncih cm ]igjfc][n_^ \s nb_ gom]f_*n_h^ih*dichn ]ihnl[]nol_+ Pb_ gimn
mo cn[\f_ [a_ `il nb_ ij_l[ncih i` nb_+ \olh*`f_r_^ mo]e fchaâm b[h^ cm nb_ m_]ih^ s_[l
i` fc`_ +

Llipc^_^ `c\limcm cm l[^ c][ffs _r]cm_^ ch q c^nb [h^ ^_jnb) nb_ h_onl[f fch _m
i` nb_ j[fg [h^ `cha_lm [l_ ]limm_^ ^ilm[ffs [n nb_ _rj_hm_ i` h[lliq mnlcjm i`
hilg[f mech) [h^ `off*nb c]eh_mm %il " nb c]eh_mm& me ch al[`nm mfcab nfs f[la_l
%RmÖR_& nb[h nb_ ^_`_]n [l_ om_^8 [ l_]oll_h]_ i` nb_ ]ihnl[]nol_m ^olcha nb_
h_rn `iol s_[lm cm hin i\m_lp_^+

N_b[\cfcn[ncih gomn \_ ][llc_^ ion `il [ fiha ncg_7 3Ö./ gihnbm) [h^ ch
mig _ ][m_m gil_ nb[h ih_ s_[l [`n_l nb_ ij_l[ncih+

Hi][f j f[mns gomn \_ j_l`ilg_^ `il nb_ ]ill_]ncihi`ij_l[ncih m][lm ^ cm*
j f[]_^ ni nb_ pif[l mol`[]_ i` nb_ j[fg [h^ ^cacnm+

Pb_ [onbilâm _rj_lc_h]_ cm \[m_^ ih ./- j[nc_hnm ij_l[n_^ ojih [n p[lciom
[a_m) [h^ ch j[lnc]of[l ih /- ]bcf^l_h %/0 b[h^m& [a_^ .Ö1 q cnb m_p_l_ `f_rcih*
]ihnl[]nol_m l_mofncha `lig \olhm+ Pb_ `iffiq *oj j_lci^ `il nb_ ]bcf^l_hm cm `iol
s_[lm+

= C = J F C

P`ftn]_dc\c_ ]lD^[r_dc\D\c_ GKDPj[Grsj\c F C > O C jsGD hi]dc_ i;Gil[ = j[DD?I dn_r]Pm_
$ Ç 2h g C C h g = Y C C Y Y h q F Y É %

C = Y C H Y O ] =

J EFJAC baYbaJCCJC fJ=]hpCJ>OC FC>OC hqFC = @gbajYhCC fYe ]=[]jg=>Oh]fYagO[Y q k]p ]f
= =gYhY[p] / Ñ0 Ea]p* SghgfaCC p q h jg h OFYCC C Ch]k=CCYCCYY fgba=CC>CJ>OZ [q[pY=J= FC>OC

hqFC q h]z]CFY C=EDCDJO>C C KCCCCJC CJEDCJC [jCôYp]EaZCgú FJCphYFpqhZa =>>S fY baZ aa]= íYf[]
fg[ ba] Ea]jFCp C fg=]hpCg[pCZap gf[gjg=* SYhYFp]hCZaH C=EaC]p[Y OJ gå[pgCp]kZ>O=J( COJ

>J>OJCCCC( FgpghZa] CY f]h=CC = NO EDC N FYf[qp[Y 2]/CYk]f[CZaHC( FYF fYfhCH ]h( fhgCCJ
fhC hg[e f] F EaYkgCC f Y baZ alZ a( =Za[gFC] [hYe]CCC fY baZ al]= $>C C NNF OC EDC C % C gp[qp[p=C]
Cgjp]kZ ap X Y b a Y f j ( zZakYaJO =Za/=YCZa EDCP D= XfNhgYgH FJC>C C fgkFgf[Cgf FEa]pfYpFC*

C g h H Y E D Z C Z dC h g [ p f g h Y f [ ] C C J C F J C O h YF O q h YH C $Ç 2 h J C C h J = YC C J C É % FC>OC h q F C h ]å > C F Y

2 Z a= Y ] p k Y o ] k b a ] C * = g YH g f [C J > O Z Y C Y p g H C C ] [ F g j g C 0%TC F Da D - , C Y b a 6 Z C J jg k g [ [ p Y C J = ED>CCC f h f

aaJ H J aaaC p f h q h j C C ] [ F g j g = H ]e Y p ] b a Z > O = Y q H ] C Z a f Y ] p [ Y [ q k E aC C ]C C > H f ] h f g k Y ( f h g p ] F a f ] j g

[ g = h ] o ] C C q k ] C Z C *

C][HJphf f Y hYCCCC =gYhY[p h]\]f a[Y ( gf]hYaXC ag C>JóSJNCHJ fhgCN=][pC C] fgYf[]
ph]p H][CC>= fg[ ba] phY=HYpCYYaaCC( p* ]* k g pg jg ( f g p Y >HghefkYCC] FJN>C C] J>NJN>CCO>C

FJCphYFpqhYHC HZame( [qpgf[CNCC C [q[pY=J=* >YHZaH fhf jg kC Z aH kh]H]f]H N N C gf]hYaaCC
>=]k]CCJC FJCphYFpqhYHC FC>OC hqFC f g [ k ] gf[gjY q fg kYqC F Y C = kY]p [k =pghgf j g k f8C/CC*

/ Y f h ] k f g [ Z a k F C ( `pg ñ f z h g Y Z a 2 ` k ` h Y k C F Y k Z f g C [ [ ] f ] f Z a Z e f h C C q ` Z j k q \ f f q (

k Y k ] ] ( `pg h Y Y h ] Y 2 Z a k f h g f Y = ] k ] C YY j h Y C C a p q p Z a k Z C J C ` k Y k g C C J C f g k ] h p C J [ p ] C k Y k g f f

` f Y k Z a a > = Z C Y f h Y = k ] C C C c S Z ak Z C J C [ p g h g f ] ( k Y f [ ] Y Y [ f ] p f g p ] h f q Y F C p ` g k g [ g c Y k g h g = J C

FJ:FC D COJ 2 Z DN C f h C H > C ]C Z d N J > F qO Z d =J >?G& O J N D D lq FJC>C $C N C " O J N C lC C Z d c g k[` % ` h Y Y )

H ] h g = f ] H C g j g 2 g k Z m a C p $ f Y RmÖR_&) `[e 2 Z a k k ] ñ ] F p ( f ] f Y z k a g k Y k g [ Z ` gZgpg g z h Y Y g k Y C C C

F J C p h Y F p q h > p ] f ] C C ] f ] p Z a h ] p k ] p f g [ k ] g f ] h Y a aC C *

=g[[pYCJ=Cp]kZCYk p]hYfCC kg kf [ f Y fhgfY=JNCOZ[k = p]f]CC] k g k j g j g =KNH >CC ( p* ] *

2 Ñ -. H][Caa]=( Y = f]FJpghZap [ k q f Y k p íYf[] 2 g k ] ] j g k Y f g [ k ] gf]hYaaCC *
H ] [ p C q a g f k Y [ p C F q C q f [ C g f h g C Y k ] [ p C k k k F J h h ]F aXC C g f ] h Y a aC J C C Z a p h q z a aJ = ( F g p g h Z a ]

2 Z a k C f ] h ] p C C q p Z a = k Y k g f f q a g [ p g h g f q N = NJ C C C f Y k Z a a ] k *

J f Z a p Y = p g h Y g [ C J = Z a= Y ] p [ k C Y - . , [ k q i Y k p ( g f ] h C h g k Y C C Z a p Z h Y Y C J H = g Y h Y [ p ] ( `g (
j k Y = C Z aH g z h Y Y g H ( C Y . , k ] p Y p $ . / h q F C % Z k g Y h Y [ p ] g p g k ` g ^ g k g 0 k ] p [ p k f [ ] k Z aH C [ j f z Y )

p ] k Z C Z aH C F J C p h Y F p q h YH C f g [ k ] g f [ g j Y * OTD k [ p ` C Y p g k f k C > Z f g k C Y z k a g k ] C C ] H Z p ] f ] C C ]

i ] p Z a h ] p k ] p *
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M v N P Hv

Cl[p_m lx nl[ ] ncih m ] c] [ nl c] c_ ff_ m ^_m g [chm \ lo fx_m ]b_t f_ m nion j _ncnm _h `[h nm Ö
äH[ g[ch _h `[h nch _ _h ]o cl[ mm_..

D* H Y l ] n

@f =ma_Yja] d]k ZjLdmj]k hYde Yaj]k \]k eYafk k] j]f[gflj]f l d] hdmk kgmn]fl [`]r
d]k ]f ^Yf lk bmkimàY DàN_] \] / gf 0 Yfk* GY lmj_]k[]f[] \]k ldkkmk ]l dY egladalx ]p[]hlagf]dd]
\]k bg af lm j]k \]k eYafk af^Yf lad]k [Ymk]fl \]k [gfljY[lmj]k ]f ^d]pagf [gehd]l]k \] \ga_lk
Ymkka Yh jõk \]k Zj{dmj]k kmh]j^a[a]dd]k* DD ]kl [Yj[lxjaklaim] hgmj []k kalmYlagfk Y hj]e axj]
nmk \xk]kh]jYf l]k Ñ \ga_lk ]f hgaf_ k]jjx( \ga_lk kgm\xk $]f kqf\Y[lada]% ]l \]k h`YdYf_]k
e YfimYfl]k Ñ imà]dd]k kgfl kgmn]fl [Ymkx]k hYj \]k ^aZjgk]k [a[Ylja[a]dd]k \] dY h]Ym
] l \m lakkm kgm[mlYfx*

Pf] eYaf af ^Yf lad] â]f [majYkk] Yn][ \]k [a[Ylja[]k hYj]add]k ]kl Za]f j]lYj\x]
\Yfk kgf xngdmlagf* GY hgkkaZadalx ömf] j]hYjYlagf YfYlge aim] ] l ^gf[lagf]dd] Y -àYa\]
ömf] af l]jn]flagf [`ajmj_a[Yd] \ae afm] Ym lYf l im] Ogf j]lYj\] -àghxjYlagf*

NYfk l]f aj [gehl] Y -àY_] \]k ]f^Yflk( -- ]kl fx[]kkYaj] öghxj]j Ym hdmk lYj\ ljgak
egak Yhjõk dY Zj^ddmj]* >à]kl)Y)\aj]( YnYfl imàad k] hjg\mal mf] [gfljY[lagf \mjYZd] \]k
emk[d]k \]k l]f\gfk ] l \]k bgaflk [gee] [gehda[Ylagf \]k jx ljY[lagfk [a[Ylja[a]dd]k \] dY
h]Ym* @f kmhhgkYf l im] lgml]k d]k ^aZjgk]k gfl xlx jY\a[Yd]e ]fl ]fd]nx]k ]f hjg^gf\]mj
] l ]f dYj_]mj ]l im] d]k da_f]k f]mlù]k \] dY h]Ym \]k \ga_lk ]l \] dY hYme] gfl xlx \x)
hYkkx]k n]jk d] \gk $Ymkka Ym \xljae ]fl ömf] h]jl] \]k ZYf\]k xljg al]k \] kmZklYf[]
\] h]Ym af lY[ l] % ] l imàgf Y hdY[x \]k _j]^^]k xhYakk]k $h]Ym lglYd] gm ]f /<% Yn][ d]k
\ae ]fkagfk km jhYkkYf l]k \] QkÑQ] dY hdYa]( gf f àY gZk]jnx Ym[mf j]fgmn]d]e]fl \]k
[gf ljY[ lm j]k h]f\Yf l 0 Yffx]k Yhjõk -àghxjYlagf* GY j]`YZadalYlagf \gal k] ^Yaj] h]f\Yfl
mf dgf_ l]ehk( [à]kl)N)\aj] \] kap bmkimà\ \gmr] egak( ] l ]f []jlYafk [Yk Ymkka hdmk
imàmf] Yffx]*

DD ]kl fx[]kkY aj] \] h]j^gje]j \]k h dYkla]k dg[Yd]k hgmj [gjja_]j []k [a[Ylja[]k ghx)
jY lg aj] k ima x lY a]f l laljx]k n]jk dY ^Y[] hYde Yaj] \] \ga_lk ]l \] dY hYme]*

Gà]phxja]f[] \] -àYm l]mj ]l ZYkx] kmj -., [Yk ghxjxk \àY_] \an]jk eYak hjaf[ahYd]e]fl
kmj ., ]f ^Yf lk $./ eYafk% \] - õ 0 Yfk Yn][ \]k _jYn]k jxljY[lagfk [a[Ylja[a]dd]k hYj
Zjmdmj]k* >]k ]f ^Yf lk gf l xlx kmjn]addxk h]f\Yfl 0 Yffx]k*

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

O ]bq _l_ \_oa_h^_ D [h^eihnl[enol_h h[]b R_l\l_hhoha_h cg `lob_h
G ch^_m[fn_l Ö %äL[ht_lb[h^ &

-* H Y l ] n

Q]jZj]ffmf_]f \]j ngdYj]f CYf\^dY[`] cgee]f af =md_Yja]f Ye `Ym^a_kl]f Z]a
Faf\]j mf l] j /Ñ0 EY`j]f ngj* ?]j _ml] B]o]Zklmj_gj mf\ \a] mZ]je\kka_] B]d]fckZ]o]_)
da[`c]al \]j F af\]k`Yf\ n]jmjkY[`]f ]af] ngddcgee]f] Ad]pagfkcgfljYclmj \]j Aaf_]j
Ym[` fY[` d] a[` l]f mf\ gZ]j^dY[`da[`]f Q]jZj]ffmf_]f* @k akl [`YjYcl]jaklak[` ( \Ykk Um)
kl\f\]( \a] Ym^ \]f ]jkl]f =da[c Yak `g^^fmf_kdgk Yf_]k]`]f o]j\]f( oa] r* =* ^]kl rmj
CYf\^d\[`] Y\`\ja]j]f\] Aaf_]j( `g`] Aaf_]jn]joY[`kmf_]f $Nqf\Yclada]f%( ^]`d]f\]
Aaf_]j]f\_da]\]j kaf\ fmj \mj[` CYml) mf\ kmZcmlYf] B]o]Zk^aZjgk] n]jmjkY[`l*

?]j fgje wd] RY[`klme ]af]j \mj[` IYjZ]f cgfljY`a]jl]f $â_]hYfr]jl]f % Faf\]j)
`Yf\ akl n]jdYf_kYe l* ?a] Hg_da[`c]al ]af]j YfYlge ak[`]f mf\ ^mfclagf]dd]f Ra]\]j`]j)
kl] ddmf_ \mj[` ]af]f [`ajmj_ak[`]f @af_ja^^ akl ngf \]e n]j^dgkk]f]f U]al YZ`Yf_a_*
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Plint ^_m `lccb_h Gfh^_m[fn_lm .mn _m hinq_h^ca ^c_ Kj_l[ncih mj[n_mn_hm \cm to 0 Ii*
h[n_h h[]b ^_g Qh`[ff ^ol]bto`obl_h) ^+ c+ \_pil ^c_ D[onm]blogj`oha ^ol]b Iome_f*)
O_bh_h* oh^ C_f_hemeihnl[encih_h eigjfctc_ln qcl^+

@c_ tq_]eg[mmcamn_ V_cn tol Kj_l[ncih ^_l eihnl[bc_ln_h D[h^ h[]b R_l\l_hhoha_h
\_cg O[oafcha_h .mn ^[m tq_cn_ H_\_hmd[bl+ S_hh ^c_ Bc\lim_ l[^ce[f \l_cn oh^ nc_` _rtc*
^c_ln qcl^) ^c_ J_onl[ffchc_h ^_l D[h^ oh^ Bcha_l ch Nc]bnoha tog D[h^lnc]e_h nc\_l*
m]blcnn_h q_l^_h oh^ D[onnl[hmjf[hn[n_ ch pifcxl @c]e_ %i^_l " @c]e_& gcn _nq[m alimm*
_l_h =omg[mm_h %RmÖR_& [cm ^_l @_`_en p_lq_h^_n q_l^_h) b[\_h qcl cg R_lf[o`_ pih
. F[bl_h h[]b ^_l Kj_l[ncih e_ch_ N_]c^cp_h \_i\[]bn_n+ @c_ N_b[\cfcn[ncih gomm cg R_l*
f[o`_ _ch_l f[ha_h V_cn^[o_l ^+ c+ 3Ö./ Iih[n_ oh^ ch \_mncggn_h B[ff_h g_bl [cm . F[bl
^ol]ba_`obln q_l^_h+

Jinq_h^ca_lq_cm_ gomm _ch_ Hie[fjf[mnce tol Gill_enol ^_l Kj_l[ncihmh[l\_h ^ol]b*
a_`obln q_l^_h) q_hh ^c_ J[l\_h [o` ^c_ Rif[lm_cn_ ^_l D[h^`f[]b_ oh^ Bcha_lh p_l*
tia_h mch^+

@c_ Al`[bloha_h ^_m =onilm mnycnt_h mc]b [o` _ch Gl[he_haon pih ./- B[ff_h) ^c_
ch p_lm]bc_^_h_g =fn_l ij_lc_ln qol^_h) \_mih^_lm [o` /- Gch^_l %/0 Dwh^_& cg =fn_l
pih .Ö1 F[bl_h gcn m]bq_l_h Bf_rmcihmeihnl[enol_h h[]b R_l\l_hhoha_h+ @c_ Gch^_l
qol^_h cg R_lf[o`_ pih 1 F[bl_h p_l`ifan+

N A B ANAJ?A O

.+ Hcg\_la) =+ =+7 Klnij+ Pl[pg+ Llinxt+ .) .623+
, Hcg\_la) =+ =+7 Klnij+ Pl[pg+ Llinxt+ 0) .623+
0+ I[n_p) E+7 Gbclolac[ .) ..Ö0-) .626+
1+ I[n_p) E+7 No\nmipi mpcn[n[ mf_^ cta[ls[h_ loe[ c h_shini ij_l[ncphi f_n]b_hc_+ %O][l

@_`ilgcnc_m i` nb_ Ehdol_^ D[h^ [h^ nb_cl Kj_l[ncp_ Pl_[ng_hn+&J[onm]bhc nlo^ip_
h[ chmncnon_ t[ ptmn[hipcn_fh[ ebclolac[) jlin_tcl[h_ c nlo^iomnlismnpi+ Rif+ .) /6Ö24)
.626+

2+ P]b_lp_h[eip) =+7 L_^+ Ll_af_^ .-) 0) .10Ö6) .61.+
3+ P]b_lp_h[eip) =+7 L_^+ Ll_af_^ ..) .) 3Ö./) .61/+
4+ P]b_lp_h[eip) =+7 Ci^cmbhce h[ Lfip^+ g_^+ `[eofn_n 1) 022Ö111).615Ö6+
5+ ?bc_h) G+) O[cni) P+) Iilinigc) P+7 F+ >ih_ Fn+ Oola+ 04*=) 3,22%N_`+&+
6+ Em_fch) I+7 ?bclolac_ ^_ f[ g[ch+ L[lcm .623+

%@l+ E+ I[n_p&7 Qlpc]b .0) Oi`c[) >ofa[lc[
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?_hnl[f Ehmncnon_ i` Pl[og[nifias [h^ Klnbij[_^c] Oola_ls i` nb_ Ichcmnls i` D_[fnb)
Iim]iq %QOON&

@cl_]nil 7 Lli`+ J+ J+ Llcilip) I_g\_l i` nb_ =][^_gs i` I_^c][f O]c_h]_m i` Q+ O+ O+ N+

ATLANEIAJP=H =J@ ?HEJE?=H PN=JOLH=JP=PEKJ
KB DAIE*FKEJPO

<* N* D H < H < G D T @ Q

Pb_ jli\f_g i` nb_ nl[hmjf[hn[ncih i` dichnm b[m) `il [ fiha ncg_) ]f[cg_^ nb_
[nn_hncih i` _rj_lcg _hn[f chp_mnca[nilm [h^ mola_ihm [ff ip_l nb_ qilf^+ Pbcm
ch n_l_mn cm oh^_lmn[h^[\f_ ch pc_q i` nb_ cgjiln[h]_ i` dichn nl[hmjf[hn[ncih hin
ih fs `lig [ \ ci fia c][ f jichn i` pc_q \on [fmi `il cnm cgg_hm_ jl[]nc][f [mj_]nm+

Eh .560 Lli`+ L_hmes i` Gb[leip Qhcp_lmcns j_l`ilg_^ [oni* [h^ bigi*
nl[hmjf[hn[ncih i` dichnm ch mb__j [h^ ^iam `il nb_ `clmn ncg_ ch Enb_ bcmnils i`
_rj_lcg _hn[f mola_ls) qcnb aii^ l_mofnm+ Qh`ilnoh[n_fs) nb_ j_lci^ i` i\m_lp[ncih
i` nb_ [hcg[fm q [m hin mo ``c] c_h nfs fiha+

Eh .6-.) nb_ Bl_h]b mola_ih Po``_l j_l`ilg_^ nb_ `clmn ]fch c][f [oninl[hm*
jf[hn[ncih i` b_g c*dichnm ch [ j[nc_hn \s l_jf[]cha nb_ ^cmn[f _h^ i` nb_ l[^c[f
\ih_ q cnb nb_ jlircg[f jb[f[hr i` nb_ nbog\+

>o]bg[h %.6-4& j_l`ilg_^ [ ]fchc][f [oninl[hmjf[hn[ncih i` [h _hncl_ dichn
\s l_j f[]cha nb_ _f\iq qcnb nb_ `clmn g_n[n[lmijb[f[ha_[f dichn+

Pb_ C_lg[h mola_ih H_r_l ^_pin_^ [ ]ihmc^_l[\f_ j[ln i` bcm ncg_ ni \ih_
j f[mnc] ij_l[ncihm [h^ nl[hmjf[hn[ncih i` dichnm+ D_ ][llc_^ ion nb_ `clmn bigi*
nl[hmjf[hn[ncih i` [h _hncl_ dichn qbc]b q[m l_gip_^ `lig [ ][^[p[l+ D_ f[n_l
j_l`ilg_^ [ nin[ f i` /0 mo]b ij_l[ncihm) ./ i` qbc]b qcnb aii^ l_mofnm+

Pl[hmjf[hn[ncih i` qbif_ [h^ b_gc*dichnm b[m \__h j_l`ilg_^ \s inb_l
mola_ihm [m q _ff7 Fo^_n %.6-3&) =rb[om_h %.6./&) D_cht %.6..&) Gonn_l %.6.-&)
L[pfip*Ocfsp[hmes %.6.1& [h^ I_s_l %.6/6&+

Eh mj cn_ i` nb_ hog\_l i` mno^c_m ih nb_ nl[hmjf[hn[ncih i` dichnm) nb_l_ mncff
l_g[ch g[hs ohmifp_^ jli\f_gm+ Kh nb_ moaa_mncih i` Lli`+ J ceif[c J ceif[s_pc]b
Llcilip) g_g\_l i` nb_ QOON =][^_gs i` O]c_h]_m) q_ b[p_ \_aoh ni mno^s
mig _ i`8nb_g+

Pb_ moaa_mncih g[^_ ni om q[m ni mno^s nb_ jimmc\cfcns i` nl[hmjf[hn[ncha
j[lnm i` dichnm %^cmn[f [lnc]of[ncha _h^ i` nb_ `_gil[f \ih_& `lig ih_ [hcg[f
ni [hinb_l) nb_ jimmc\ cfcns i` jl_m_lpcha al[`nm [n fiqc n_gj_l[nol_ %Ö4-| ni
Ö3-| ?&) cgjf[hn[ncih [n p[lciom ncg_ chn_lp[fm [h^ i\m_lpcha nb_ ]b[ha_m ch
nb_ ncmmo_m+
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Oiih [`n_l nl[hmjf[hn[ncih %ch 4) .1) /. [h^ / 5 ,^[sm& cn cm jimmc\ f_ ni `i ffiq
nb_ jli]_mm i` p[m]of[lct[ncih [h^ nb_ ]igjf_n_ l_h_q[f i` p[m]of[l mojjfs g[s
\_ m__h _p_h f[n_l %gil_ nb[h [ s_[ l &+

Pb_ o m_ i` [hnc\ cinc]m jl_p_hnm mojjol[ncih i` nb_ qioh^m %j _h c] cffch [h^
mnl_jnig s]ch& qbc]b ch]l_[m_m nb_ ]b[h]_m i` [ mo]]_mm`o f n[e_+

Bca+ /+

Oj_]c[f [nn_hncih q [m j[c^ ni nb_ ^_pcmcha i` [ mocn[\f_ molac][f n_]bhcko_
[m ih_ i` nb_ g imn cgjiln[hn jli\f_gm+ 8

Qj ni nb_ jl_m_hn nb_l_ b[m hin \__h [hs ohcp_lm[ ffs []]_j n_^ n_]bh cko_ i`
dichn nl[hmjf[hn[ncih+ R[lciom n_]bh c][ f _llilm i]]ol ch nb_ ]iolm_ i` mola_ls+

Blig nb_ jichn i` pc_q i` b_[ fcha [h^ nb_ o fncg[n_ `[ n_ i` nb_ al[`n) nl[hm*
j f[hn[ncih i` b_g c*dichnm cm nb_ gimn []]_jn[\f_ \_][om_ nb_ ]ih^cncih i` nb_
[lnc]of[ncha mol`[]_ cm nb_ ]fim_mn ni hilg[f+

S_ b[p_ j_l`ilg_^ _rj_lcg _hnm q cnb nl[hmjf[hn[ncih i` nb_ ^cmn[f _h^ i`
nb_ `_gol+ Pb_ jlch]cj f_ cm nb_ al[`ncha i` nb_ b_g c*dichn `lig ih_ ^ia ni [hinb_l+
Pb_ al[`ncha cm ^ih_ _cnb_l cgg_^c[n_fs ih nb_ ij_l[ncha n[\f_ il mo\m_ko_hnfs
[`n_l jl_m_lp[ncih i` nb_ al[`n [n [ n_gj_l[nol_ i`c Ö4-| ni Ö3-| ? `il m_p_l[f
^[sm+

Pb_ mech [lioh^ nb_ eh__ dichn cm ch]cm_^ \s g _[hm i` [ fihacno^ ch[f ch]cmcih
[fiha nb_ ojj_l _^a_ i` nb_ ion_l mol`[]_ i` nb_ fcg\ %Bca+ .&+ Pb_ eh__ dichn
][jmof_ cm nb_h ij_h_^ ihfs [fiha nb_ chh_l _^a_ i` nb _ YVTNZ R[abZ ]NaRYYNR

[h^ nb_ j[n_ff[ cnm_ f` %Bca+ /&+ Pbcm [jjli[]b jl_p_hnm nb_ ip_lf[jjcha i` nb_ mech
[h^ nb_ ][jmof[l mncn]b_m) [h^ nb_ [l_[ i` nb_ ij_h qioh^ cm l_^o]_^) nbom fiq _l*
cha nb_ ^[ha_l i` ch `_]ncih i` nb_ ^__j_l f[s_lm+ >s g_[hm i` [ mj[no f[ chm_ln_^
chni nb_ q$ioh^ nb_ j[n_ff[ nia_nb_l q cnb nb_ YVTNZ R[abZ ]NaRYYNR cm \lioabn ion
%Bca+ 0& [h^ nb_ f[ n_l[ f fca[g _hnm [l_ ]on [n nb_cl jichn i` chm_lncih chni nb_
eh__ \ih_+ Pb_ YVTNZR[abZ P_bPVNabZ cm ]on q cnb [ m][ fj_f+ =ff i` nb_m_ g[hcjo*
f[ncihm [l_ ^ih_ q cnb al_[n ][l_ ch il^_l hin ni ^[g[a_ nb_ g_hcm]om+ Pb_
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gom]f_m chm_ln_^ chni nb_ jimn_lcil mol`[]_ i` nb_ fiq_l nbcl^ i` nb_ `_gil[f
\ih_ [l_ \fohnfs ^ cmm_]n_^ + Pb_ cgjf[hn_^ al[`n cm `cr_^ ni nb_ \_^ qcnb nqi
mn[ ch f_mm*mn__ f jchm+ Pb_ mnogjm i ` nb_ f[n_l[f fca[g_hnm [l_ [nn[]b_^ ni nb_cl
ilcach[f jichnm i` chm_lncih qcnb mcfe mncn]b_m %Bca+ 1&+ Pb_ gom]f_m ih nb_
jimn_lcil mol`[]_ i` nb_ `_gil[f \ih_ [l_ `clgfs `cr_^ qcnb ][naon ni nb_ al[`n+

Bca+ 0+ Bca+ 1+

Pb_ j[n_ff[ [h^ nb_ YVTNZR[abZ ]NaRYYNR [l_ l_jf[]_^ ni nb_cl ilcach[f jimcncih+
Pb_ ][jmof_ [h^ nb_ mech [l_ monol_^ qcnb ][naon+ L_hc]cffch %/--)--- Ö 2--)---
ohcnmY cm chd_]n_^ chni nb_ qioh^+ Pb_ eh__ cm cggi\cfct_^ ch [ jf[mn_l ][mn qcnb
nb_ dichn `f_r_^ [n [h [haf_ i` .--Ö..-| mi nb[n nb_ `f_ril gom]f_m [l_ [jjlirc*
g[n_^ ni nb_cl jichnm i` chm_lncih+ Oo\m_ko_hnfs) nb_ ^ia l_]_cp_m [hnc\cinc]m [h^
afo]im_ mifo ncih _p_ls inb_l il _p_ls nqi ^[sm [m q_ff [m gil_ fc\_l[f [giohnm
i` `ii^+

Scnb nbcm g_nbi^ cn b[m \__h jimmc\f_ `il om ni `cr al[`nm `clg fs ni nb_ \_^
q cnb nqi jchm q cnbion chdolcha nb_ ^c``_l_hn j[lnm i` nb_ \ih_ %j_lcimn_og)
_h^imn_og [h^ g[lliq&) [h^ ni jl_m_lp_ nb_ j[n_ff[l [h^ f[n_l[f fca[g_hnm qbc]b
[l_ monol_^ nia_nb_l ^olcha nb_ ij_l[ncih+ Pb_ al[`n ]ihmcmnm i` nb_ dichn ][lnc*
f[a_) nb_ _j cjbsm_[f ][lncf[a_ [h^ j[ln i` nb_ g_n[jbsmcm+ Bl__t_ jl_m_lp[ncih
g[e_m cn jimmc\ f_ ni om_ nb_ al[`n ch ]fchc][f jl[]nc]_+

Pb_ nl[hmjf[hn[ncih n_]bhcko_ qbc]b q[m qile_^ ion b[m \__h mbiqh ni \_
m[ncm`[]nils [h^ acp_h aii^ _rj_lcg_hn[f l_mofnm+

Pb_ _rj_lcg_hnm q_l_ ^cpc^_^ chni aliojm ^_j_h^cha ih nb_ ^ol[ncih i` nb_
`l__t_*jl_m_lp[ncih i` nb_ al[`nm+ >_`il_ om_) nb_ al[`n q[m jf[]_^ `il [h biol ch
[ mifoncih i` j_h c]cffch %1--)--- ohcnm&+ Pb_ g[hh_l i` `l__tcha [h^ jl_m_lp[ncih
q[m i` nb_ ongimn cgjiln[h]_ `il nb_ ofncg[n_ `[n_ i` nb_ al[`n_^ dichn+ Moc]e
`l__tcha ^i_m hin ][om_ nb_ `ilg[ncih i` c]_ ]lsmn[fm ch nb_ ncmmo_m [h^ nb_l_\s
nb_ jimmc\ f_ ^[ha_l i` g_]b[hc][f ^[g[a_ ni nb_ ]_ffo f[l gc]limnlo]nol_ cm
l_^o]_^ ni nb_ gchcgog %O]bgc^n .602&+ En cm ehiqh nb[n [ al[`n j_lm_lp_^ [n
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[ fiq n_gj_l[nol_ fi m_ m cnm [h nca_h c] jlij_lnc_m [h^ mo]b [ al[`n ojih nl[hm*
jf[hn[ncih _pie_m [ q _[e_l cggoh_ l_[]ncih + Eh iol ij ch cih jl_m_lp[ncih i` nb_
al[`n [n [ n_gj_l[nol_ ]ill_mjih^cha ni Ö3-| ? ni 4-| ? jf[s_^ [ g[dil lif_
ch nb_ o fncg [n_ mo]]_mm il `[cfol_ i` nb_ nl[hmjf[hn[ncih _rj_lcg_hnm+

Kh nb_ \[mcm i ` nb_ _rj_lcg _hnm cn [jj_[lm nb[n nb_ gimn `[piol[\f_ j_lci^
i` jl_m_lp[ncih cm nbl__ ni `iol q __em+ Cl[`nm jl_m_lp_^ `il f_ mm nb[h nbl__ q __em
[l_ l_mil\_^ miih [`n_l nl[hmjf[hn[ncih+ Ll_m_lp[ncih `il ih_ ni nqi gihnbm
jli^o]_m [ bcab j_l]_h n[a_ i` jimnij_l[ncp_ ]igjfc][ncihm+

Pbom) ch nb_ alioj i` _rj_lcg _hnm ch qbc]b al[`nm jl_m_lp_^ `il j_lci^m
oj ni /2 ^[sm q_l_ om_^) nb_l_ q_l_ _cabn ][m_m i` jimnij_l[ncp_ qioh^ moj*
jol[ncih ion i` [ ni n[ f i` 35 ij_l[n_^ ^iam) q bcf_ `il al[`nm jl_m_lp_^ `il 0. ni
3- ^[sm nb_ `caol_ S[m mcr ion i` n_h+

P[\f_ .+

Jog\_l Clioj
L_lci^ i`

Ll_m_lp[ncih
Jog\_l i`
Arj_lcg_hnm

Jog\_l i`
Oojjol[ncih

.+
/*
0+
1+
2+
3 +
4+
5 +

D
--

DDD
DQ
Q
QD

QDD
QDDD

.Ö 2 ^[sm
3Ö 5 ^[sm
..Ö.2 ^[sm
.3Ö/. ^[sm
/.Ö.1 ^[sm
/3Ö0- ^[sm
0.Ö2, ^[sm
?ihnlif

.2

.2

./

./

.1

.-

.-

.3

OglYd .-1 /-

Sioh^ mojjol[ncih cm i` nb_ ongimn cgjiln[h]_ ch nb_ nl[hmjf[hn[ncih i`
dichnm+ Oojjol[ncih i` nb_ mi`n ncmmo _m cm p_ls _[mcfs ][llc_^ ip_l chni nb_ al[`n
cnm_ f`+ =]]il^cha ni l_jilnm \s p[lciom qile_lm WO[pch .6-0) I c]b_fmih .610) R chi*
al[^ip .611 [h^ inb_lm& [h^ [fmi iol iqh l_mofnm) cn [jj_[lm \_sih^ ^io\n nb[n
mojjol[ncih []nm ^_mnlo]ncp_fs ih nb_ dichn ][lncf[a_ [h^ ^cmlojnm cnm chn_alcns
[h^ nb_l_\s cnm `oh]ncih+ E` nb_ ch`f[gg[ncih mo\mc^_m) nb_h nb_ qbif_ jli]_mm
[n \_mn n_lg ch[n_m ch [hesfimcm+ c

Scnb l_a[l^ ni nb_ [a_ i` ^ihilm) q _ m_ f_] n_^ nbl__ ni mcr*s_[l*if^ ^iam
`il nb_ _rj_lcg_hnm+ S_ ]ihmc^_l nb cm [a_ alioj ni \_ nb_ gimn mocn[\f_ `il
nl[hmjf[hn[ncih+

E` nb_ [a_ i` nb_ ^ihil q[m mo]b nb[n me _f_ n[ f immc`c][ ncih q[m hin ]igjf_n_
[h^ c` nb_ _j cjbsm_[f tih_ q[m hin immc`c_^ ) nb_ al[`n q[m koc]efs l_mil\_^ [fiha
nb_ aliqnb tih_ i` nb_ _jcjbsmcm+

Pb_ _[lfs l_miljncih i` al[`nm %i\n[ch_^ `lig jojjc_m& Em ^o_ ni nb_ `[]n
nb[n nb_ aliqnb tih_ cm hin s_n immc`c_^ \on cm mn cff ch nb_ ][lncf[achiom mn[a_+ Eh
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nbcm j_lci^ nb_ _j cjbsm_[f tih_ _[mcfs mo]]og\m ni l_miljncih [h^ ]iff[n_l[f p_mm_fm
^i hin [jj_[l+ Pbcm cm ch [al__g_hn qcnb mno^c_m i` Llcp_m %.605&) qbi _r]fo^_m
nb_ jimmc\ cfcns i` aliqnb i` ]iff[n_l[f p_mm_fm ch nb_ _jcjbsm_[f ][lncf[a_ jlcil ni
cnm immc`c][ncih + Pb_ jli]_mm i` l_miljncih cm nb_l_`il_ hin l_jf[]_^ \s \ih_
jli^o]ncih \_][om_ i` nb_ f[]e i` p[m]of[l mojjfs ch nbcm tih_+

Eh mno^scha nb_ ]b[ha_m []]igj[hscha nb_ nl[hmjf[hn[ncih i` ohjl_m_lp_^
dichnm) nb_ pcif_hn j_lcimn[f l_[]ncih [lioh^ nb_ al[`n cm chn_l_mncha+ =]]il^cha
ni m_p_l[f qile_lm %Cifipch[ .623 [h^ inb_lm&) `l_mb ohjl_m_lp_^ \ih_ al[`nm
[l_ _[mcfs l_mil\_^+ >on [m [ l_mofn i` []ncp_ j_lcimn[f jlifc`_l[ncih nb_l_ i]]olm
[ mcgofn[h_iom l_jf[]_g_hn i` nb_ al[`n q cnb h_q fs `ilg_^ \ih_+ Pbcm \ih_) ch
nb_ jl_m_h]_ i` nb_ al[`n oh^_laicha l_miljncih) ][om_m ^_`ilg[ncih i` nb_
dichn+

Kol _rj_lcg _hnm [fmi mbiq_^ nb[n ch nb_ nl[hmjf[hn[ncih i` oh`lit_h dichnm
l[jc^ l_miljncih i` nb_ al[`n n[e_m jf[]_ [h^ nb[n `oh]ncih[f mnl[ch f_[^m ni
^_`ilg[ncih i` nb_ dichn+ S_ b[^ nb_ ijjilnohcns ni mno^s nbcm ch nb_ _rj_lcg_hn
q cnb ^ia Ji+ 01 ch qbig) ch nb_ `clmn `_q gihnbm [`n_l al[`ncha) cgj[clg_hn i`
nb_ ch n_alcns i` nb_ al[`n ]iof^ \_ m__h ch nb_ T*l[sm+ Oo\m_ko_hnfs) nb_l_ q[m
[ pci f_hn j_lcimn[f l_[]ncih qbc]b ][om_^ [ ]b[ha_ ch nb_ mb[j_ 8i` nb_ \ih_
%Bca+ 2&+ 7 E 8 ) c

Bil joljim_m i` ]igj[lcmih nb_ l_mofnm i` nl[hmjf[hn[ncih _rj_lcg_hnm qcnb
`lit_h dichnm %^ia 03& [l_ jl_m_hn_^+ Eh nbcm ][m_ nb_l_ q[m l_miljncih i` nb_
al[`n q cnbion l_jf[]_g_hn \s h_q fs `ilg_^ \ih_+ Pb_ mb[j_ q[m hin ^_`ilg_^
[h^ nb_ j_lcimn[f l_[]ncih q[m mfcabn+ Pbl__ s_[lm [`n_l ij_l[ncih nb_ al[`n) ih
nb_ T*l[sm) b[m [ hilg[f ]ih`caol[ncih nsjc][f `il nb_ dichn+ Pb_ dichn mj[]_ cm
chn[]n [h^ nb_ al[`n_^ \ih_ ^i_m hin ch [hsq[s ^c``_l ch mnlo]nol_ `lig nb_ \_^
%Bca+ 3Ö4&+

O[ncm`[]nils l_mo fnm i\n[ch_^ ch nb_ _rj_lcg_hn[f nl[hmjf[hn[ncih i` dichnm
g[^_ cn jimmc\ f_ `il om ni chnli^o]_ nb_ ij_l[ncih chni ]fch c][f jl[]nc]_+

Pl[hmjf[hn[ncih i` dichnm q[m j_l`ilg_^ ch j[nc_hnm q cnb \ih_ nogiolm+ Eh
nbim_ ][m_m qb_l_ cn q[m cgjimmc\f_ ni jl_m_lp_ nb_ [lnc]of[ncha mol`[]_ i` nb_
\ih_ \_][om_ i` nb_ nogiol) l_m_]ncih q[m ][llc_^ ion+ Eh l_jf[]cha nb_ l_m_]n_^
dichn q cnb biginl[hmjf[hn) [h[nig c][f l_f[ncihm q_l_ l_mnil_^ [h^ [nn_gjnm
q_l_ g[^_ ni jl_m_lp_ `oh]ncih+ Eh nbl__ ][m_m q_ q_l_ mo]]_mm`o f ch l_mnilcha
`oh]ncih %`iffiq *oj `il ih_ s_[l& [`n_l nl[hmjf[hn[ncih i ` nb_ g_n[][lj[f \ih_m+

Obiln mogg[lc_m i` nb_ ][m_m [l_ jl_m_hn_^ [m _r[gjf_m i` nl[hmjf[hn[ncih
i` f[la_ dichnm+

.+ Po f + + + Pb_ j[nc_hn) [ 15*s_[l*if^ g[h) cff `lig .620) q[m [^gcnn_^ ih
F[h+ 0.) .626 ni nb_ ?_hnl[f Ehmncnon_ i` Pl[og[nifias [h^ Klnbij[_^c] Oola_ls
qcnb [ ^c[ahimcm i` imn_i\f[mnig[ i` nb_ ^cmn[f _h^ i` nb_ f_`n `_gil[f \ih_
%Bca+ 4 &+ L[nbifiac][f `l[]nol_ ch nb_ fiq_l nbcl^ i` nb_ \ih_ q[m hin_^ ch nb_
][m_ bcmnils+ Pb_ j[nc_hn l_]_cp_^ T*l[s nb_l[js) \on nb_ ^ cm_[m_ jlial_mm_^+
Pb_l_ q[m ]igjf_n_ [hesfimcm+

Kh I[l]b /1) .626 ij_l[ncih q[m j_l`ilg_^ %Eg [g [fcs_p&7 l_m_]ncih i`
nb_ ^cmn[f _h^ i` nb_ `_gol [h^ l_gip[f i` nb_ nogiol %Bca+ 5&) nb_ ^_`_]n q[m
`cff_^ ch q cnb `lit_h*dichn al[`n qbc]b q[m `cr_^ qcnb nqi jchm ni nb_ \_^+ Pb_
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f[n_l[f fca[g _hnm) fca[g_hnog j[n_ff[_ [h^ nb_ ][jmo f_ q _l_ l_mnil_^+ L[mmcp_
gip_g _hnm q_l_ [nn_gjn_^ m_p_h gihnbm [`n_l ij_l[ncih+

/+ R + + + Pb_ j[nc_hn) [ 02*s_[l*if^ g[h) q [m [^g cnn_^ ni nb_ Ehmncnon_ ih
I[l]b .) .626 q cnb [ ^c[ahimcm i` `c\liom ^smj f[mc[ i` nb_ ^cmn[f _h^ i` nb_ l[^c[f
\ih_ %^ cmn[ f nqi*nb cl^m&) q cnb ^_`ilg [ncih i` nb_ b[h^ %g[hom p[l[&+ Iip_g_hn
[n nb_ l[^ci][lj[f dichn q[m fcg cn_^ ni [ ]ihmc^_l[\f_ _rn_hn %Bca+ 6&+

Kj_l[ncih qf[m j_l`ilg_^ ih I[l]b .2) .626 %Eg [g [fcs_p &7 l_m_]ncih i`
nb_ ^ cm_[m_^ j[ln i` nb_ l[^c[f \ih_) l_m_]ncih [h^ mbiln_h cha i` nb_.o fh[ `il
]ill_]n jimcncihcha+ Pb_ ^_`_]n ch nb_ l[^c[f \ih_ q [m l_jf[]_^ q cnb [ `lit_h
biginl[hmjf[hn+ Pb_ l[^c[f \ih_ q[m `cr_^ q cnb chnl[* [h^ _rnl[g_^off[ls \ih_
q_^a_m) [h^ nb_ ofh[ q cnb >ia^[hip g_n[f mj ce_m h[cf_^ nblioab nb_ if_]l[hih
%Bca+ .-&+ L[mmcp_ gip_g_hnm q_l_ mn[ln_^ m_p_h gihnbm [`n_l ij_l[ncih+

0+ = + ++ ) /2 s_[lm if^+ Pb_ j[nc_hn q[m l_`_ll_^ ni nb_ Ehmncnon_ `il [ ^_`_]n
i` nb_ ojj_l nbcl^ i` nb_ lcabn `_gil[f \ih_ ][om_^ \s `c\liom ^smjf[mc[ %Bca+ ..&+

Kj_l[ncih q[m j_l`ilg_^ ih O_jn+ 5) .6267 l_gip[f i` nb_ ^ cm_[m_^ \ih_
[h^ l_jf[]_g _hn q cnb biginl[hmjf[hn `lit_h [n fiq n_gj_l[nol_ %Bca+ ./&+

Pb_ mbiln j_lci^ i` i\m_lp[ncih Wb[ f` [ s_[l [n nb_ fiha_mn& i` iol ]fch c][ f
][m_m %.3& ^i_m hin j_lg cn om ni g[e_ [hs ^_`ch cncp_ ]ih]fomcihm+ Jihnb_f_mm)
cn cm [\mifon_fs ]f_[l nb[n nb_ aii^ _rj_lcg _hn[f l_mo fnm [h^ nb_ ]fch c][ f i\m_l*
p[ncihm g[e_ cn jimmc\ f_ ni _rn_h^ nb_ om[a_ i` b_g c*dichn al[`ncha ch ]fch c][ f
jl[]nc]_+ X

O QII=NU

.+ Pb_ \_mn l_mo fnm ch _rj_lcg _hn[f nl[hmjf[hn[ncih i` b_g c*dichnm q_l_
i\n[ch_^ q cnb al[`nm jl_m_lp_^ `il /-Ö0- ^[sm [n [ n_gj_l[nol_ i` Ö3-| ni
Ö4-| ?+
Pl[hmjf[hnm mbiof^ \_ n[e_h `lig [hcg[f ^ihilm [`n_l nb_ ]igjf_n_^ i mm c*

`c][ncih+
/+ Pb_ g_nbi^ i` nl[hmjf[hn[ncih i` `lit_h b_g c*dichnm jlipc^_^ om qcnb

aii^ l_mofnm) _h[\fcha om ni [jjfs [h^ q c^_fs om_ nb_ g_nbi^ ch ]fch c][ f jl[]nc]_+

> D > K[ \f

Ef_j_][ÉG[ hidcs]s]P[>[ > [G]h_jDI_hr_ D > GFEDDDG?

=+ >* C o Y H Y E a C ] =

-* =YCEaqe aaCC `[pgY fhC kF[f]hCH]COYbalC=ap f]h][YbaFYp fgbaq[q[OY=Jk CYHC f[maqf[C
fhC C [fgbaZ /,=YCCC OhYC>CEaYCOYOJ=( FJC[]h=Chg=YCC=ap a ah f p]H f]hYpqh] HCCq[ 2, Ñ
HCCq[ 3,| >( Z O[f]CC] ., Ñ/, ^dC]ú*

OhYC[fbaYCOYpZa fgbaq[q[pY=J= Ygbap[`e 2hYpZ[Y q bc`Zgp`ep baJCghg= [ kYFJCX]CCZaH
f]hCgYgH gFg]p]f]CCC*

.* H]pg^dCFY f]h][YXJF YYHghgbF>CCZap fgbaq[q[pY=J= kY b aY f Y f qYg=Ea]p=ghCp]baZCZaaa
h]YqbaZpYp Z NF[f]hCH]fp]( `pg YY bag `Ze =,/HJÉCJ[pZ fhCH>CCSZ ` emh] C[fgbaZYgkYpZ
fhCH>CC]Hqag `Ze` H]pg^dCFq Z c ba` ``c [ *

/,,



M v N P Hv

H[ nl[hmjf[hn[ncih ^_m m_gc[lnc]of[ncihm _rjxlcg_hn[f_ _n ]fchcko_
<* N* D e Y e Y -a ] n

-* <m [gmjk \] dY ljYfkh dYf lY lagf \]k k]e aYjla[mdYlagfk d]k e]add]mjk jxkm dlY lk gZl]fmk
hYj DàYm l]m j j]h jxk]f lY a]f l d]k _j]^^]k [gfk]jn]k w dY l]e h]jYlmj] \] Ñ2, \]_jxk >*
w Ñ3, \]_jxk >* w dY \mjx] \] .,Ñ/, bgmjk*

.* G]k _ j]^^]k \]k k]e aYjla[mdYlagfk \gan]fl xlj] j]d]nxk \]k YfaeYmp)\gff]mjk Ym
klY\] \] -àgkka^a[Ylagf l]je afx]*

/* GY exl`g\] Ymp _j]^^]k \]k k]e aYjla[mdYlagfk [gf_]dx]k fgmk Y \gffx \à]p[]dd]flk
jxkm dlY lk \Yfk -à]phxjae]fl( [] ima Y ^Y[adalx Dà]ehdga ]l dY dYj_] m ladakYlagf \] []ll]
exl`g\] ]f [dafaim]*

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

Arj_lcg_hn_ff_ oh^ efchcm]b_ Pl[hmjf[hn[ncih pih D[f\a_f_he_h
<* N* D e Y e Y - a ] n

-* =]a \]j ]ph]jae ]fl]dd]f OjYfkhdYflYlagf ngf CYdZ_]d]fc]f ]jra]dl]f o aj \a]
Z]kl]f @ j_]Zfakk] e al \]j Q]jo]f\mf_ ngf OjYfkhdYflYl]f( \a] ae Q]jdYm^] ngf .,Ñ/,
OY_]f Z]a ] af]j O]eh]jYlmj ngf Ñ 2, Zak Ñ 3,| > cgfk]jna]jl omj\]f*

.* C YdZ_]d]fck)O jYfkhdYflYl] kgdd]f ngf Oa]jkh]f\]jf eal YZ_]k[`dgkk]f]j Jkka
^acY lagfkh]jag\] YZ_]fgee]f o]j\]f*

/* ?a] O jYfkhdYflYlagfke ]l`g\ac \]j _]^jgj]f]f CYdZ_]d]fc] r]a_l] _ml] ]ph]ja)
e ]fl]dd] @j_]Zfakk]( \a] ]af] Q]jo]f\mf_ mf\ Zj]al]j] <mkfmlrmf_ \a]k]j H]l`g\ac af
\]j KjYpak ]jeg_da[`l]f*

$?j* <* N* DeYeYdaq]n% 6 O]hdqa h]j* -2 $>* D* O* J*%( HgkcnY B .-( P* N* N* M*

/,-



< > O < > C D M P M B D < @ K G < N O D > < @ Ñ (" 0( -52,

H]\a[Yd Dfklalm l] ( Jekc $PNNM%

KJ PDA @UJ=IE? AMQEHE>NEQI KB PDA BKNGA@
BKNA=NI OPQIL

B* ? * N C P N C F J Q

Eh .620 nb_ [onbil _f[\il[n_^ [h^ j_l`ilg_^ [h ij_l[ncih `il nb_ mj[lcha
`ile cha i` [ fiha `il_[lg mnogj+ ?ihnl[ls ni nb_ omo[f g _nbi^m [ `ile q[m
i\n[ch_^ q cnb mbiln \l[h]b_m %./ ni .1 ]g +& m_j[l[ncha ihfs fcnnf_ %2 ]g +& \on
alcjjcha q cnb al_[n jiq_l %.6+2 ea +&+ Pb_ [onbil ]ihmc^_l_^ mo]b [ `ile ni \_
om_`o f ch [h ohcf[n_l[f [gjon[ncih qb_l_ nb_ j[nc_hn cm [\f_ ni j_l`ilg _p_ls
]igjfc][n_^ g[hcjof[ncih [h^ nb_ al[mjcha i` f[la_ i\d_]nm q cnb bcm mioh^ b[h^
[h^ om_ nb_ `ile_^ mnogj `il `cr cha nb_ i\d_]n `il [ ]ihmc^_l[\f_ ncg_+

Pb_ ij_l[ncih cm j_l`ilg_^ [m `i ffiq m7

Pb_ me ch ch]cmcih cm g[^_ mi nb[n nb_ pif[l `f[j) qbc]b cm ni ]ip_l nb_ l[^c[f
\l[h]b i` nb_ `ile) cm . ]g+ q c^_l nb[h nb_ ^ilm[f ^_mnch_^ `il nb_ ofh[l \l[h]b
%Bca+ . &+ Pb_ g[lecha i` nb_ me ch jlcil ni ch ]cm cih ao[l[hn__m nb_ _r[]n j_l`il*
g[h]_ i` nbcm j[ln i` nb_ ij_l[ncih+ Kh nb_ pif[l [mj_]n i` nb_ mnogj [ff `f_rilm
[l_ nb_h l_m_]n_^ [m `[l [m nb_ jlircg[f _h^ i` nb_ mech ch]cmcih ) [h^ ih nb_ ^ilm[f
[mj_]n nb_ n_h^ihm i` _rn_hmil ^cacnilog ]iggohcm [h^ _rn_h^_l ][ljc ofh[lcm+
HUR& aR[Q\[` \ S SYRe\_ ]\YYVPV` Y\[Tb` N[Q O_RcV`& NOQbPa\_ ]\YYVPV` Y\[Tb` N[Q

ReaR[`\_ V[QVPa` ]_\]_Vb` N_R [\a _R`RPaRQ `V[PR aU Rf N_R b`bNYYf NQUR_R[a a\ aUR

R[Q \S aUR _NQVb` `abZ] %Bca+ /&+ Pb_ ch n_limm_[ f g_g\l[h_ cm ^cpc^_^ ch nb_
^cmn[f jilncih i` nb_ mnogj oh^_l pcmo[f ]ihnlif) ch nb_ jlircg[f jilncih qcnb
[ h[lliq imn_inig _+ Pb_h nb_ l[^com cm joff_^ [q[s `lig nb_ ofh[ ni [ ^cmn[h]_
i ` 4 ]g+ =`n_l nb cm nb_ l[^c[f \l[h]b i` nb_ mnogj cm ]ip_l_^ q cnb nb_ pif[l [h^
nb_ ofh[l \l[h]b q cnb nb_ ^ilm[f me ch `f[j+

Pb_ l_mo fnm i` nbcm ij_l[ncih [l_ mig _qb[n ohomo[f7
.+ Kh nb_ _cabnb ^[s) c+ _+ \_`il_ nb_ l_gip[f i` nb_ mncn]b_m) nb_ ][j[]cns

`il alcjjcha %[^^o]ncih i` nb_ l[^c[f \l[h]b i` nb_ `ile niq[l^m nb_ ofh[l \l[h]b
ch [ jf[h_ fs cha \_nq__h jlih[ncih [h^ mojch[ncih& \_]ig _m _pc^_hn [h^ l[jc^fs
cgjlip_m+ =m cm q _ff ehiqh ch inb_l g_nbi^m nb cm l_kocl_m [\ion ih_ ni nqi
gihnbm+

/+ Pb_ jiq_l i` alcjjcha mn_[^ cfs ch]l_[m_m ohncf) ih ^ cm]b[la_ i` nb_ j[nc_hn)
cn l_[]b_m .6+2 ea+ %qbc]b cm /+2 ncg _m gil_ nb[h nb_ al_[n_mn jiq_l i` alcjjcha
g_[mol_^ ch [ `ile_^ mnogj i` nb_ omo[f nsj_&+

Pb_ `i ffiq cha i\m_lp[ncihm ]ih`clg_^ nb[n nbcm q[m hi []]c^_h n[ f l_mofn)
\on nb[n cn q [m nb_ g_lcn i` nb_ h_q molac][f jli]_^ol_+

/,.



?[m_ .7 = g[f_ j[nc_hn L*p R+ H+ [a_^ /.+ Pb_ `oh]ncih i` nb_ f_`n b[h^ cm
oh^[g[a_^+ Pb_ lcabn `il_[lg b[m \__h [gjon[n_^ [n nb_ f_p_f i` nb_ doh]ncih
i` nb_ g c^^f_ [h^ jlircg[f nbcl^+ Pb_ mnogj) /.+ ]g+ fiha) cm ch aii^ ]ih^cncih
q cnb [ n_lg ch[f [h^ fch_[l m][l+ Llih[ncih [h^ mojch[ncih [l_ hin l_mnlc]n_^+
Llcil ni ij_l[ncih nb_ mech i` nb_ mnogj q[m msmn_g [nc][ffs mnl_n]b_^ _p_ls ^[s+

Aa_* -* ? aY_jYe g^ kcaf af[akagf af l`] [Yj]^md ^gjcaf_ gh]jYlagf g^ Y ^gj]Yje klmeh*
O`] mf af l]jjmh l]\ daf] eYjck l`] af[akagf gf l`] ^d]pgj ka\] g^ l`] klmeh*

Kj_l[ncih) j_l`ilg_^ ih =oaomn 2) .6227 Anb_l*irsa_h [h[_mnb_mc[8 niolhc*
ko_n ih nb_ [lg+ Bclmn nb_ mech q[m g[le_^ [m mbiqh ih `ca+ .+ Pb_h [h ch]cmcih
q[m g[^_ nblioab nb_ mech [h^ nb_ mo\]on[hiom ncmmo_ ]igcha oj ni [\ion .- ]g+
^ cmn[h]_ `lig nb_ jlircg[f _h^ i` nb_ mnogj+ Kh nb_ pif[l [mj_]n nb_ `[m]c[ q[m
ch]cm_^ [fiha nb_ ofh[l \il^_l i` nb_ j[fg[lcm fihaom n_h^ih ni [ f_hanb i` .- ]g+
Scnbch nb_ _rn_hn i` nb_ ij_l[ncih qioh^ nb_ `iffiq cha mnlo]nol_m q_l_ l_m_]n_^7
ih nb_ pif[l [mj_]n nb_ `f_ril jli`oh^om [h^ mo\fcgcm) nb_ `f_ril jiffc] cm fihaom
[h^ Ö [`n_l ch d_]ncha hipi][ch_ Ö [fmi nb_ g_^c[h h_lp_8 ih nb_ ^ilm[f [mj_]n
nb_ _rn_hmil ^cacnilog ]iggohcm) nb_ l_gh[hnm i` nb_ _rn_hmil ch^c]cm jlijlcom
[h^ nb_ _rn_hmil jiffc] cm fihaom [h^ \l_pcm+ HUR \_VTV[ \S aUR NOQbPa\_ ]\YYVPV`
Y\[Tb` \[ aUR bY[N N[Q Va` V[`R_aV\[ V[a\ aUR R[Q \S aUR _NQVb` `abZ] dR_R YR Sa

V[ aNPa %Bca+ 0&+ Pb_ ^cmn[f jilncih i` nb_ chn_limm_[f g_g\l[h_ q[m ^cpc^_^ h_[l
nb_ l[^com oh^_l pcmo[f ]ihnlif) nb_ jlircg[f jilncih q[m m_j[l[n_^ `lig nb_
\ih_ `il cnm _hncl_ f_hanb \s [ h[lliq imn_inig_+ Pb_h nb_ l[^com q[m joff_^
[q[s `lig nb_ ofh[ ni [ ^cmn[h]_ i` .- ]g+ >f__^cha q[m ]ihnliff_^+ Pb_ mech
monol_ ih nb_ l[^c[f \l[h]b i` nb_ `ile q[m j_l`ilg_^ qcnbion n_hmcih8 ih nb_
ofh[l \l[h]b ch]cmcihm b[^ ni \_ g[^_ ni fiim_h nb_ n_hmcih+ D_[fcha jli]__^_^
\s `clmn chn_hmcih %Bca+ 1&+ =]ncp_ ][j[]cns `il alcjjcha [jj_[l_^ [fl_[^s ih nb_
mcrnb ^[s [`n_l ij_l[ncih [h^ ih nb_ n_hnb ^[s) qb_h nb_ monol_m q_l_ l_gip_^)

/,/



cn q[m kocn_ _pc^_hn) nb_ l[ha_ i` gip_g_hn \_cha [\ion 0 ]g+ Pb_ jiq_l i`
alcjjcha ch]l_[m_^ l[jc^fs+ ?ih^cncih ih ^cm]b[la_7 ^_jnb i` `ile Ö .. ]g+) m _ *
j[l[ncih i` \l[h]b_m Ö 0+2 ]g+) jiq_l i` alcj Ö 0- ea+ %Bca+ 2&+

?[m_ /7 = g[f_ j[nc_hn %I *p&) [a_^ /4) \fch^+ Pb_l_ q [m [ mnogj i` nb_ f_`n
b[h^ [`n_l [gjon[ncih i` [ff `cha_lm [n nb_ f_p_ f i` nb_ ][lji*g _n[][lj[f dichnm

Aa_* .* ? aY_jYe g^ emk[d] h dYklq af l`] [Yj]^m d ^gjc af_ gh]jYlagf * - †Ñ e* ZjY[` agjY\ aYdak (
. Ñ e* h jgfY lg j l]j]k( / Ñ e* ^d]pgj [Yjh a jY\ aYaak( 0 Ñ e* hYde Yjak dgf_mk( 1 Ñ e*
^d]pgj [Yjha m dfYjak( 2 Ñ ^d]pgjk g^ ^af_]jk( 3 Ñ e* kmh afYlg j( 4 Ñ e* YZ\m[lgj hgdda[ak
dgf_mk( 5 Ñ e* ]pl]fkgj hg dda[ ak Zj]nak( -, Ñ e* ]pl]fkgj hgdda[ak dgf_mk( -- Ñ e* ]p)
l]fkg j af\a[ak hjghjamk( -. Ñ†e* ]pl]fkgj [Yjh a mdfYjak( -/ Ñ ]pl]fkgj \a_ algjme [ge)
emfak( -0 Ñ e* ]pl]fkgj [Yjh a jY\ aY aak Zj]nak( -1 Ñ e* ]pl]fkgj [Yjh a jY\ aY aak dgf_mk*

[h^ nb_ nbog\ [n nb_ f_p_ f i` nb_ jlircg[f jb[f[hr8 nb_ mnogj i` nb_ nbog\ q[m
`o ffs gi\cf_ ch [ ff jl_m_lp_^ dichnm+ Pb_ gip_g_hnm i` nb_ l[^ci*][lj[f dichn q_l_
hin fcg cn_^+ Pb_ lcabn ojj_l _rnl_g cns q[m [gjon[n_^ [n nb_ f_p_ f i` nb_ g_n[*
jbsmcm i` \inb \ih_m i` nb_ `il_[lg ) nb_ f_hanb i` nb_ ^ilm[f [mj_]n i` nb_ mnogj
\_cha /3+2 ]g+ Pb_ m][l q [m n_lg ch[f [h^ fch_[l+ Pb_ gom]of[nol_ q [m fcnnf_
^_p_fij_^+ Pb_ jms]b c] ]ih^cncih i` nb_ j[nc_hn q[m ^_`_]ncp_8 jms]bij[nbc[ i`
[ ]ihmc^_l[\f_ ^_al__ q cnb `l_ko_hn ^_]igj_hm[ncih moj_lp_h_^+ @cml_a[l^cha
nb_ _rj_]n_^ ^ c``c]o fnc_m nb_ [onbil ^_]c^_^ ni ][lls ion [ l_]ihmnlo]ncp_ ij_l[ncih
ch nb_ bij_ nb[n nb_ j[nc_hn qiof^ om_ nb_ `ile_^ mnogj ch gig_hnm i` ]f_[l_l
]ihm]ciomh_mm+ Oj_]c[f jl_ij_l[ncp_ nl_[ng_hn i` nb_ mnogj [jj_[l_^ ohh _]_m*
m[ls+ Pb_ j[nc_hn q[m `lcabn_h_^ i` nb_ ij_l[ncih) [h^ m_p_l[f ncg _m jl_pciomfs
jl_*ij_l[ncp_ nl_[ng_hn) ][llc_^ ion ch inb_l bimjcn[fm) ][om_^ [ pcif_hn l_*
]oll_h]_ i` nb_ jms]b c] ^cmil^_l+

Kh =oaomn /2) .622 .- gf+ i` .-" D_r_h[f chmn_[^ i` a fo]im_ q[m [^gc*
hcmn_l_^ ch nl[p_hiomfs ni nb_ j[nc_hn ch nb_ ^l_mmcha liig+ =h[_mnb_mc[ q[m nb_h
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]ihncho_^ ch nb_ ij_l[ncha nb_[nl_ qcnb [ gcrnol_ i` _nb_l [h^ irsa_h+ Pb_ ch*
]cmcih q[m ][f]of[n_^ mi nb[n nb_ mech i` nb_ mnogj ]iof^ \_ ^cpc^_^ _p_hfs \_*
nq __h nb_ l[^c[f [h^ ofh[l \l[h]b i` nb_ `ile) [h^ l_[]b_^ [ f_p_f i` [\ion
.2 ]g+ `lig nb_ jlircg[f _h^ i` nb_ mnogj+ Scnbch nb_ l[ha_ i` nb_ ij_l[ncih
qioh^ [ff `f_rilm) nb_ _rn_hmil ^cacnilog ]iggohcm [h^ nb_ g_^c[h h_lp_

Aa_* /* ? aY_jYe g^ l` ] gh]jYlagf gf hYla]f l K)n* - Ñ j]k][lagf g^ e* ]pl]fkgj hgaaa[ak Zj]nak(
e* ]p l]fkgj hgaaa[ak dgf_mk( e* ]pl]fkgj af\a[ak hjghjamk7 . Ñ e* YZ\m[lgj hgaaa[ak dgf_mk7

/ Ñ e* kmhafYlgj*

q_l_ l_m_]n_^ + HUR Q\_`NY Zb`PYR T_\b] \S aUR aUbZO dN` ]_R`R_cRQ %nb_ n_h*
^ihm i` nb_m_ g om]f_m q_l_ [^b_l_hn ni nb_ _h^ i` nb_ l[^com mnogj&+ Pb_ chn_l*
imm_[ f g_g\l[h_ q[m ^cpc^_^ [fiha cnm _hncl_ f_hanb [h^ nb_ \l[h]b_m i` nb_
`ile joff_^ [j[ln ni [ ^cmn[h]_ i` 6 ni .- ]g+ Pb_ ofh[l \l[h]b q[m ]ip_l_^ \s
me ch qcnbion n_hmcih+ Kh nb_ l[^c[f \l[h]b ch]cmcihm b[^ ni \_ g[^_ ih nb_
mech ni fiim_h nb_ n_hmcih+ D_[fcha jli]__^_^ qcnbion ]igjfc][ncihm %Bca+ 3&+
Kh nb_ .2nb ^[s nb_ l[^c[f \l[h]b q[m [^^o]n_^ ni nb_ ofh[l \l[h]b qcnb jiq_l
[m ch nlo_ alcjjcha+ Pb_ _f[\il[ncih i` `oh]ncih q[m l_n[l^_^ \_][om_ nb_ j[nc_hn
^c^ hin ]igjl_b_h^ qb[n b_ q[m mojjim_^ ni ^i ch il^_l ^i [\^o]n nb_ l[^c[f
\l[h]b i` nb_ `ile+ Khfs [`n_l ih_ gihnb q[m b_ [\f_ ni [\^o]n m[ncm`[]nilcfs + Ö
?ih^cncih ih ^cm]b[la_7 f_hanb i` `ile \l[h]b_m Ö 6 ]g+) m_j[l[ncih i` \l[h]b_m
Ö 0+2 ]g+) jiq_l Ö /- ea+ %Bca+ 4&+

Pb_ ko_mncih [lcm_m i` qbs nb_m_ j[nc_hnm ^_p_fij nb_ ][j[]cns i` []ncp_
alcjjcha mi mj__^cfs + Pb_ [hmq_l fc_m i\pciomfs ch nb_ mj_]c[f [ll[ha_g_hn i`
gom]f_m []ncha ih nb_ l[^c[f \l[h]b i` nb_ `ile+ Pb_ ][l_`of ^cpcmcih i` [ `il_[lg
mnogj ^c``_lm `lig inb_l g_nbi^m ch nb_ `[]n nb[n cn jl_m_lp_m nb_ ^ilm[f gom]f_
alioj i` nb_ nbog\ qbc]b `lig nb_ [h[nigc][f jichn i` pc_q `ilgm [ mifc^ \fi]e
q cnb [ ]iggih miol]_ i` \fii^ mojjfs [h^ chh_lp[ncih+ Pb_ []ncih i` nb_m_
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gom]f_m ih alcjjcha cm l_[fct_^ \s nb_cl j[lnc]o f[lfs [^p[hn[a_iom aliojcha
q cnbch nb_ `ile %[ ff g om]f_m) _r]_jn nb_ _rn_hmil \l_pcm i` nb_ nbog\) b[p_ nb_cl
ilcach ih nb_ jlircg[f [h^ g c^^f_ nbcl^ i` nb_ o fh[ [h^ nb_cl chm_lncih [`n_l
[gjon[ncih ih nb_ _h^ i` nb_ l[^com mnogjY+ Pb_ _hncl_ alioj ]ihmncno n_m [ jiq_l*
`of msh_la cmn ni nb_ mojch[nil8 nb_ chm_lncih i` nb_m_ g om]f_m ihni nb_ `ile [fq[sm

Aa_* 0* K Yla]f l K)n Y ^l] j gh]jYlagf *

Aa_* 1* <Z\m[lagf Yf\ Y\\m[lagf g^ jY\ aY d ZjYf[` g^ ^gjc af h Y la]f l K)n gf \ ak[`Yj_] ^jge
`gkhalYd*

]iohn_l*\[f[h]_m nb_ gil_ jiq_l`of gom]f_ alioj []ncha ch nb_ ^cl_]ncih i` jli*
h[ncih+ HUR S\ _X V` Qf[NZ VPNYYf ONYN[PRQ N[Q aUb` aUR [RPR``N_f P\[QVaV\[` S\_
aUR _RNYVgNaV\[ \ S NPaVcR T_V]]V[T N_R P_RNaRQ(

Eh nb_ g_nbi^m i` Gloe_h\_la) =f\l_]bn) Lipifi]es [h^ inb_lm nb_ alioj i`
g om]f_m _``_]ncha jlih[ncih i` nb_ l[^c[f \l[h]b cm [ fq [sm gil_ jiq_l`of nb[h
nb_ alioj i` mojch[nilm) [h^ nb_ [\^o]ncha g om]f_m [l_ gil_ jiq_l`of nb[h nb_
[^^o]nilm+ =]ncp_ alcjjcha \s [ ^sh[g c][ffs oh\[f[h]_^ `ile cm jimmc\ f_ ihfs
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\s gi\cfcmcha g_]b[hcmg m i` jbsmcifiac][f ]igj_hm[ncih [h^ `il nbcm ]ih*
mc^_l[\f_ _``iln ih nb_ j[ln i` nb_ j[nc_hn [m q _ff [m ncg_ [l_ h__^_^+ Pb_ ^sh[*
g c] _kocfc\lcog i` nb_ `ile qbc]b cm nb_ [^p[hn[a_ i` nb_ ][l_`of ^cpcmcih i` nb_
`il_[lg [gjon[ncih mnogj) g[s \_ [``_]n_^ \s [h [fn_l[ncih i` nb_ gom]f_ mojjfs
msmn_g m ni nb_ l[^c[f \l[h]b) [m cm mbiqh ch nb_ `iffiq cha ][m_+

Aa_* 2* KYla]fl H)n Y^l]j gh]jYlagf*

Aa_* 3* Amf[lagf g^ ^gjc af hYla]f l H)n*

= g[f_ j[nc_hn %I*p&) /1 s_[lm if^7 Pb_ f_`n b[h^ q[m oh^[g[a_^+ Pb_
mnogj i` nb_ lcabn `il_[lg q[m /2 ]g+ fiha ih nb_ _rn_hmil mc^_ [h^ ch aii^
]ih^cncih+ =`n_l nb_ omo[f jl_*ij_l[ncp_ nl_[ng_hn i` nb_ mech [h^ mj_]c[f _r_l*
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]cm_m) ij_l[ncih q[m j_l`ilg_^ ih Jip_g\_l .) .622 oh^_l ]ig\ch_^ chb[f[ncih
[h[_mnb_mc[ + = niolhcko_n q [m [jjfc_^ ni nb_ [lg+ Pb_ ch]cmcih q [m g[^_ nblioab
nb_ mech [h^ nb_ `[ m] c[ mi nb[n nqi `f[jm i` .1 ]g+ f_hanb q_l_ `ilg_^) nb_ ih_
`il nb_ l[^c[f \l[h]b q[m . ]g+ \li[^_l nb[h nb_ ih_ `il nb_ ofh[l \l[h]b+ Pb_h
gi\cfcm[ncih i` nb_ `f[j m q[m _``_]n_^ + Pb_ `f_ril mo\fcg cm i` nb_ `cha_lm q[_+

Aa_* 4* ?]naYlagf ^jge mkmYd emk[d] h dYklq af gh]jY lagf gf hY la]f l H)n B* - Ñ e* ^d]pgj
hgdda[ak dgf_mk( . Ñ e* ^d]pgj \a_algjme kmZdae ak( / Ñ e* ^d]pgj \a_algjme hjg^gf\mk(
0 Ñ e* ]pl]fkgj [Yjh a m dfYjak( 1 Ñ e* ]pl]fkgj \ a_algjme [geemfak( 2 Ñ e* ]pl]fkgj
[Yjh a jY\ aY dak Zj]nak( 3 Ñ e* ]pl]fkgj [Yjh a jY\ aY dak dgf_mk( 4 Ñ \gjkYd emk[d] _jgmh ^gj

l`meZ*

l_m_]n_^ [n nb_ f_p_ f i` nb_ jlircg[f ]ilh_l i` nb_ qioh^ [h^ nb_ l_mn monol_^
ni nb_ `f_ril ^cacnilog jli`oh^om+ Pb_ g _^c[h h_lp_ q[m l_m_]n_^ q cnb nb_
ongimn ][l_+ Pb_ ch n_limm_[ f g_g\l[h_ q[m ^cpc^_^ ^iqh cnm _hncl_ f_hanb) nb_
l[^com nb_h [\^o]n_^ ni [ ^ cmn[h]_ i` 4 ]g+ =n nb_ f_p_ f i` nb_ jlircg[f ]ilh_l
i` nb_ qioh^ [ nohh_f \_nq __h nb_ l[^com) nb_ \l[]bc[f gom]f_ [h^ nb_ l[^c[f
_rn_hmil i` nb_ b[h^ q[m `ilg_^ ch [ pif[l^ilm[f ^cl_]ncih+ Pb_ n_h^ihm i`
`f_ril ^cacnilog jli`oh^om [h^ ji ffc] cm fihaom q_l_ m_j[l[n_^ [h^ f_^ nblioab
nb_ nohh_f ihni nb_ ^ilm[f mc^_ i` nb_ `il_[lg [h^ monol_^ ni nb_ n_h^ihm i` nb_
_rn_hmil ^cacnilog ]iggohcm [\ip_ nb_ l[^com+ Pb_ ^ilm[f gom]f_ alioj i` nb_
nbog\ q[m hin l_m_]n_^ ) ihfs nb_cl ilcachm ih nb_ ofh[ q_l_ j[lnfs m_j[l[n_^
[h^ mb c`n_^ jlircg[ffs \s .+2 ]g+ %Bca+ 5 &+ =`n_l ]ih nliffcha nb_ \f__^cha nb_
me ch*`[m]c[ `f[jm q _l_ ql[jj_^ [lioh^ \inb \l[h]b_m i` nb_ `ile [h^ ch]cmcihm
g[^_ ni fiim_h nb_ n_hmcih+

D _[fcha jli]__^_^ qcnbion ]igjfc][ncihm+ Eh nbcm ][m_ nb_ _hncl_ gom]of[nol_
i` nb_ mnogj qcnb nb_ _r]_jncih i` nb_ ofh[l `f_rilm [h^ _rn_hmilm i` nb_ b[h^
q[m om_^ `il _hmolcha nb_ alcjjcha ][j[]cns i` nb_ `ile+ N[jc^ [jj_[l[h]_ i`
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[]ncp_ alcjjcha [h^ [ g[rcgog jiq_l q_l_) nb_l_`il_) _rj_]n_^+ Pb_ l_mofn)
biq_p_l) ^c^ hin ]ig_ oj ni _rj_]n[ncih+ Pb_ j[nc_hn q[m ch][j[\f_ i` j_l*
`ilg cha [\^o]ncih i` nb_ l[^c[f \l[h]b [`n_l nbl__ q__em [h^ nb_ nl[chcha i`
[]ncp_ alcjjcha) qbc]b `clmn [jj_[l_^ [`n_l ih_ [h^ [ b[f` gihnbm) l_kocl_^ al_[n
j[nc_h]_) _``iln [h^ ncg_ ih nb_ j[ln i` nb_ l_b[\cfcn[ncih qile_lm+ Kh ^cm]b[la_

Aa_* 5* KYla]fl H)n B* Y^l]j gh]jYlagf*

Aa_* -,* ?aY_jYe g^ l`] gh]jYlagf gf l`] ja_`l ^gj]Yje ^gjc af hYla]f l U)c* - ) e* ]pl]fkgj
[Yjha mdfYjak( . ) e* ]pl]fkgj \a_algjme [geemfak( / ) e* ]pl]fkgj [Yjha jY\aYdak Zj]nak(

0 ) e ]pl]fkgj [Yjha jY\aYdak agf_mk( 1 ) \gjkYd emk[d] _jgmh ^gj l`meZ*
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nb_ m_j[l[ncih i` nb_ `ile \l[h]b_m l_[]b_^ 2 ni 3 ]g+ [h^ nb_ jiq_l q[m 0- ea+
%Bca+ 6&+

Pb_ j_]ofc[l ^_p_fijg _hn i` nb_ alcjjcha ][j[]cns ch nb cm ][m_ oh^io\n_^fs
^_j_h^_^ ih nb_ [fn_l[ncih i` nb_ jlch]cj f_ i` ^sh[g c] _kocfc\lcog7 .+ cn \_][g_
_pc^_hn nb[n nb_ gom]f_ alioj []ncha ch nb_ ^ cl_]ncih i` [^^o]ncih q[m gil_

Aa_* --* B]f]jYd \ aY_jYe g^ MmkkaYf e]l`g\ g^ ^g jc af_ Y ^g j]Yje klmeh* - Ñ e* Za[]hk
ZjY[`aa( . Ñ e* ZjY[` agjY\ aYaak ( / Ñ e* h jgfY lg j l]j]k( 0 Ñ e* ^d]pgj [Yjha jY\aYdak(
1 Ñ hYde Yjak dgf_mk( 2 Ñ e* ^d]pgj [Yjh a m dfYjak( 3 Ñ e* ]pl]fkgj [Yjh a m dfYjak( 4 Ñ e*
kmhafYlgj( 5 Ñ e* ]pl]fkgj [Yjh a jY\ aY dak Zj]nak( -, Ñ e* ]pl]fkgj [Yjh a jY\ aY dak dgf_mk*

jiq_l`of nb[h nb[n _``_] nch a [\^o]ncih % [\^o]ncih i` nb_ l[^c[f `ile \l[h]b ^c^
hin [jj_[l `il [ fiha n cg _ & 8 /+ nb_ `f_rilm i` nb_ nbog\ [`n_l nl[hmjimcncih \_][g _
jlih[nilm mi nb[n nb_ jlih[nilm jl_^ig ch[n_^ ip_l nb_ mojch[nilm+ @_mjcn_ nb_
]ih]_hnl[ncih i` g om]f_m `il nb_ `oh]ncih i` [^^o]ncha nb_ l[^c[f \l[h]b) nb_
jiq_l i` alcjjcha q [m hin al_[n_l ch nbcm ][m_ nb[h ch ][m_ Ji+ . E$ K ) Q % ( qb_l_
nb_ mj[lcha nsj_ i` ij_l[ncih q[m j_l`ilg_^+ Pbcm jlip_m nb[n nb_ [mmogjncih
nb[n nb_ jiq_l i` alcjjcha cm [fmi ^_j_h^_hn ih nb_ ^sh[g c] _kocfc\lcog i` nb_
`ile) q [m ]ill_]n+ Eh inb_l qil^m7 qb_l_ nb_ ^sh[g c] _kocfc\lcog b[m \__h
jl_m_lp_^ nb_ jiq_l i` alcjjcha cm al_[n_l+

Eh bcm gihial[jb ih ÜN_]ihmnlo]ncp_ Kj_l[ncihm ih Qjj_l Arnl_gcns Onogjmá
%.623& nb_ [onbil _rjl_mm_^ b cm c^_[ [\ion nb_ ^_p_fijg _hn i` nb_ alcjjcha
][j[]cns i` nb_ `ile+ Qh^_l hilg[f ]cl]og mn[h]_m nbcm `oh]ncih cm [ fc_h ni g[h
[h^) nb_l_`il_) q cnbion nb_ a_h_nc] `ioh^[ncih i` nb_ l_mj_]ncp_ l_`f_r g_]b[hcmg +)
En l_kocl_m nb_ ]l_[ncih i` h_q ]ih^cncih_^ l_`f_r [mmi]c[ncihm) c+ _+ i` [ h_q
^sh[g c] mn_l_insj_+ Pb_ ^_m]lc\_^ ][m_m) biq_p_l) mbiq nb[n nb_ ][j[]cns `il
[]ncp_ alcjjcha ][h \_ ^_p_fij_^ qcnbion [hs nl[chcha ih nb_ \[mcm i` aUR \YQ
Qf[NZ VP `aR_R\af]R(
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L[lnc]of[lfs chmnlo]ncp_ ch nbcm l_mj_]n cm nb_ `iffiq cha ][m_+

= g[f_ j[nc_hn %V+ H+ C+&) 0- s_[lm if^) qcnb \cf[n_l[f [gjon[ncih i` nb_
`il_[lg7 ih nb_ lcabn ch nb_ ^cmn[f nbcl^) ih nb_ f_`n \_nq__h nb_ ^cmn[f [h^
gc^^f_ nbcl^) [`n_l `limn*\cn_ i` [ff `iol _rnl_g cnc_m _cabn gihnbm jl_pciomfs+
O_jn_g\_l .) .625 ij_l[ncih `il nb_ ][l_`of `ilecha ih nb_ lcabn `il_[lg mnogj
ni [ ^_jnb i` ./ ]g+ q[m j_l`ilg_^+ Kh nb_ pif[l [mj_]n [ff `f_rilm i` nb_ `cha_lm
q_l_ l_m_]n_^ ni nb_ fcg cn i` nb_ ij_l[ncih qioh^+ Kh nb_ ^ilm[f mc^_ [ff gom]f_m
q_l_ jl_m_lp_^ [h^ nb_ [\^o]nilm i` nb_ nbog\ [h^ nb_ ch^_r `cha_l nia_nb_l
q cnb nb_ n_h^ihm i` nb_ _rn_hmil ^cacnilog ]iggohcm q_l_ f_`n qcnb nb_ gom]f_
alioj i` nb_ l[^c[f `ile \l[h]b %Bca+ .-&+ Pb_ ofh[l \l[h]b q[m ]ip_l_^ qcnb
nb_ mech i` nb_ mnogj+ Pi ]ip_l nb_ l[^c[f \l[h]b qcnb mech cn q[m h_]_mm[ls
ni g[e_ ch]cmcihm ni fiim_h nb_ n_hmcih+ Pb_ nbom ]l_[n_^ ^_`_]n i` 0T 3 ]g+ q[m
]ip_l_^ \s [h [oninl[hmjf[hn+ D_[fcha jli]__^_^ qcnbion ]igjfc][ncihm+ Kh nb_
_f_p_hnb ^[s []ncp_ alcjjcha `oh]ncih q[m _pc^_hn qbc]b l[jc^fs cgjlip_^+ Io]b
ncg_ q[m h__^_^ `il nb_ nl_[ng_hn i` [ nlijbc] of]_l ih nb_ lcabn `iin+

Jip_g\_l .4) .625 ij_l[ncih q[m j_l`ilg_^ ih nb_ f_`n `il_[lg+ @olcha
^ cmm_]ncih cn q[m m__h nb[n ^ilm[f alioj i` g o m _ f c b[^ \__h [fl_[^s j[lnfs
l_m_]n_^ ch nb_ `clmn [gjon[ncih [h^ b[^ j[lnfs oh^_laih_ m][lcha) mi nb[n cn
q[m cgjimmc\f_ ni om_ cn `il nb_ `ile+ Pb_ l_gh[hnm i` nb_ $gom]f_m `il nb_ nbog\
[h^ i` _rn_hmil ^cacninilog ]iggohcm q_l_ l_gip_^+ Kh nb_ pif[l [mj_]n nb_
`f_rilm i` nb_ `cha_lm q_l_ l_m_]n_^ %Bca+ ..&+ Pb_ `ile \_][g_ ^sh[g c][ffs
oh\[f[h]_^ q cnb [h _pc^_hn jl_^igch[h]_ i` nb_ `f_rilm [h^ jlih[nilm+ D_[fcha
jli]__^_^ \s `clmn chn_hmcih+ Scnb nb_ _r_l]cm_m omo[ffs jl[]ncm_^ [n nb_ ?fchc])
[]ncp_ ][j[]cns `il alcjjcha i` nbcm mnogj ^_p_fij_^ p_ls mfiq fs [h^ cn niie nqi
gihnbm \_`il_ nb_ j[nc_hn g[mn_l_^ nb_ gip_g_hn+

Eh nbcm j[nc_hn) nb_l_`il_) nb_ `oh]ncih i` []ncp_ alcjjcha ^_p_fij_^ ch nb_
lcabn) ^sh[g c][ffs \[f[h]_^ `ile _f_p_h ^[sm) [h^ ch nb_ f_`n) ^sh[g c][ffs
oh\[f[h]_^ `ile hin ohncf nqi gihnbm [`n_l nb_ ij_l[ncih+

N P HH< M T

Pb_ [onbilâm i\m_lp[ncihm jlip_ nb[n nb_ jlch]cjf_ i` nb_ ^sh[gc] _kocfc\lcog
i` nb_ `ile cm \s hi g_[hm [h [\mnl[]n ]ih]_jncih+ En gomn hin \_ h_af_]n_^ qb_h
jf[hhcha [h ij_l[ncih `il `ilecha [ `il_[lg mnogj+ Scnbion ]ihmc^_lcha nbcm
jlch]cj f_ hi l_mofnm i` nbcm l_]ihmnlo]ncih ][h \_ jlij_lfs [h[fst_^+ Pb_ ^sh[gc]
_kocfc\lcog i` nb_ `ile g_[hm nb_ ijncgog jbsmcifiac][f jlijilncih \inb \_nq__h
[^^o]nilm [h^ [\^o]nilm) [h^ \_nq__h jlih[nilm [h^ mojch[nilm i` nb_ l[^c[f
`ile \l[h]b+ Pbcm jlijilncih ][h \_ ]b[ha_^ hin ihfs \s nb_ nl[hmjimcncih i`
g om]f_m \s ij_l[ncih) \on [fmi \s mj_]c[f _r_l]cm_m i` ch^cpc^o[f gom]f_ aliojm
jlcil ni ij_l[ncih+ Eh jl[]nc]_ cn cm cgjiln[hn ni []bc_p_ b[lgihs [giha [ff
j[lnc]cj[ncha gom]f_ aliojm mi nb[n nb_ `oh]ncih i` nb_ `ile qiof^ hin l_kocl_
nb_ \lchacha ch i` [^^cncih[f) ]igj_hm[nils g_]b[hcmgm qbc]b cm [fq[sm ]ih*
h_]n_^ qcnb fimm i` ncg_ [h^ `olnb_l _``iln+ Pb_ l_mofnm i` nb_ ][l_`of `ilecha
i` [ `il_[lg mnogj mbiq nb_ jl[]nc][f q[s i` [jjfscha nb_ jlch]cjf_ i` nb_
^sh[g c] _kocfc\lcog i` nb_ mnogj ch nb_ l_]ihmnlo]ncp_ mola_ls i` nb_ `il_[lg+
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F X C C C f ] [ F Y Y f h g k ] h F Y C J = J A J [ f g [ g 2 Y N F J C J H C J A J h Y [ f b ] f Y ] C C C F q Y l O C f h ] f f f ] a Z Y (

h Y Y h Y ô J O Y C C J j g Y= O J h gH = - 5 1 / j g f q ( f g F Y Y Y b a Y ( C O J [ g p h Y f ] C C ] = [ g [ p Y k ] f q f ] = J ú ò h Y m e f

F E a] e C C O Z aa a= C J C j h q f f Z a H Z ye m N g b a Z a f g j g f Y f Z a b Y h ] Y f g f k H ] C Y ] j C C C YH C F q F E D = P D C C 6

f h m H J C f b ag [ F J > O C g ú [ p k Y O ( f Y h Y Y h Y N g O F q F g p g h g j g J N = D D C J C ] g ô p g Y C H g - Ñ . H ] [ Y a a Y ( g [ q )

e ] [ O = E y Y ] p > C BJ E D G C G D H C [ h Y Y q Y[] f g [ Y ] > C C S C C D C = J = * / SJ Y Y kC > C S g p q ] f E D ] f aaY j h q f f Z a

h Y k j f N Y p ] f ] ú E a q f ] = g ú N h Y f f a C C C C C Y H a a f ] [ F J j g q h Y = C J = ] f aC = Y C f Y > C E D C h Y k j f N Y p ] b a ] a a

C [ e N Y p ] b a ] C F Y ] m aC C *

Ç+dCCYHCÇa][Fg] hYkCJ=][f] Fba]eFCÉ( Fgpghg] fgCCHY]p[Y CYHC F=F gfpCHYYZCg]
XCNCgYgjCa][Fg] [ggpfgjY]CC] H]Y[Yq fhC=gYYe ]ú C gp=gYYe]ú Hq[FqYYpqhgú( H]Yl^dq fhg)
CYpghYHC C [qfCCYpghYHC baqY>=JF 2hYjfff FEa]faCC( HgYlfg CNH]fYpZ fqp]H f]h]H ]e]ffY
C C>[]Y]CCC HZajYm7 =J kh]HY gf]hYaaCC( Y pYYY l] al]^d]CYfhYkba]CCgaa ph]Cmhg=FJC gfh]^d])
ba]CCZap HZaea7 FqbaZpaa fh ] ^dae ]YZY ^dg gf]hYmCC*

DDhCCaaCf ^dCCYHCa][Fgjg hY=CJ=][CC ^dgbaY[]C [pYpZ J>CJ=Jãã EDF%2JC gf]hYhCC hY[m b]f Y] )
CCC Fq^dZpC fh ] ^ df Y ] aZ Y 7 fhf [g2baag^d]CCC ]jg [pkYp FEa]faCC $EaghHChq]p[Y gf]CZ ôZa[phg( 2]/
NCYCCS]bDZCZDS q>CEDCC >J >SJhJCZd ôJEDZCJAJ*

NfYCC] qfgH Yfqpgjg fhCC aaffY fgHJjY]p hYffgCYEa fCJHq fYYCfhJ=YCCag gf]hYaaCC
C fgY=JEaY]p YCYbaCNChJ@YpZ h]kqbaZpYpZa ]õ*

! $ " #  $

Hâxk o cfc\ l_ ^sh[g cko_ ^o g i cahih ^ x^io\ fx ^_ Eâ[ p[h n*\ l[ m

B* ?* N ` g m k ` c g y ^

G]k ]phxja]f[]k [daf aim]k Yn][ dY fgmn]dd] e xl`g\] h`qkagdg_aim] \m \x\gmZd]e ]fl
\m ega_fgf \] -àYnYfl)ZjYk( xdYZgjx] h Yj -àYm l]m j ]f -51/( fgmk e gf lj]f l im] dY [gfk]j)
nYlagf \m _jgmh] \gjkYd] \]k emk[d]k \m hgm[] \]klafx hgmj dY ZjYf[`] e x\aYd] \] dY
^gmj[`]ll] ]kl [YhYZd] \] [`Yf_]j dY \qfYe aim] \] dY ^gmj[`]ll] * GY hjak] \ aj][ l] ]f haYf(
\gfl DàY[imakalagf f à]kl _mõj] hgkkaZd] ]f mf] hxjag\] \] egafk ömf w \]mp egak( \]na]fl
jxY dakYZ d] d]k h ai{j]k mf] ^gak hjak]k( [] ima \xh]f\ \] dY ^gj[] Y__jYf\a] \m _jgmh]
\]k ^dx[` akk]m jk \] dY ZjYf[`] jY\ aY d] \] exe] im] öxim adaZ j] \qfYe aim] \] dY ^gj[]
\]k ^dx[` akk]m jk ] l \]k ]p l]fk]mjk \] dY ^gmj[`]ll] *

G #]imadaZj] \qfYe aim] \] dY ^gmj[`]ll] ( [à]kl)w)\aj] d] jYhhg jl h`qkagdg_aim] ]f lj]
d]k emk[d]k Y\\m[l]mjk ] l YZ\m[l]mjk ]f lj] d]k h jgfY l]m jk ] l d]k kmh afY l]m jk \] dY ZjYf[`]
jY\ aY d] \] dY ^gmj[`]ll] ( h ]m l õ lj] [`Yf_x w QYa\] \] dY ljYfkhgkalagf ] l \] dY j]k][lagf
\]k emk[d]k Ym [gmjk \] -àghxjYlagf ( e Yak \] exe] w QYa\] \]k ]p]j[a[]k ]fnakY_x]k \]k
emk[d]k ]mp)exe]k \m ega_fgf \] -àYnYfl)ZjYk Ym l]e hk h jxghxjY lg aj] * G] hjaf[ah] \]
QximadaZj] \qfYe aim] \]njYal [gfklalm]j dY ZYk] \] [`Yim] ghxjYlagf \m \x\gmZd]e ]fl \m
ega_fgf \] -àYnYfl)ZjYk( ]f d] [gfk]jnYfl( dY hgkkaZ adalx \] dY hjak] \] dY ^gmj[`]ll] k]
^gje] Za]f nal]( kYfk ]^^g jl [gfka\xjYZd] hgmj d] Zd]kkx* GY [gffYakkYf[] \m hjaf[ah] [alx
[a)\]kkmk fgmk Ya\] w j]f\ j] d] Z adYf \] -àghxjYlagf jY lagf] d d] hdmk im] hgkkaZd] ] l fgmk
h]je ]l \] bm_]j jY akgffYZ d]e ]f l d]k jxkm dlY lk gZl]fmk*

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

ny\ _l ^[m ^sh[g cm]b _ C f_ c]b a _q c]b n ^_m a _ mj [ fn_h _h K \_l[lg *O nog j`_m

B* ?* N [ ` m k [ ` c g ^ ^

?a] c daf ak[`] JZ]jhjla^mf_ ]af]j nge <mlgj ae EY`j] -51/ Ymk_]YjZ]al] l]f f]m]f <jl
ngf k[`gf]f\]j NhYdlmf_ \]k JZ]jYje )Nlmeh^]k ]j_YZ( \Ykk \a] @ j`Ydlmf_ \]j \gjkYd]f

0 . /



Hmkc]d_jmhh] \]k ?Yme]fk Yml \]f jY\aYd]f BYZ]dk[`]fc]d \a] BYZ]d\qfYjYac o]k]flda[`
Y f \ ] j l 6 @af] \ aj]c l] @j_j]a^mf_ eal \]j CYf\^dY[`]( rm \]j]f <mkYjZ]almf_ eYf _]og`f)
da[` -Ñ. HgfYl] Z]fgla_l( cYff \]j FjYfc] kg^gjl fY[` @fl^]jfmf_ \]j IN`l] \mj[`)
^ya`j]f* ?a]k `Yf_ l ngf \]j Q]jklYjcmf_ \]j Ad]pgj]f_jmhh] \]k jY\ aYd]f N[`]fc]ak mf\
ngf \]e \qfYe ak[`]f Bd]a[`_]oa[`l \]j Ad]pgj]f) mf\ @pl]fkgj]fklYjc] \]j BYZ]d YZ*

?Yk â\qfYe ak[`] Bd]a[`_]oa[`l \]j BYZ]d( oYk oaj Yak ghlaeYd]k h`qkagdg_ak[`]k
Q ]j`Ydlf ak ro ak[`]f <\\mclgj]f mf\ <Z\mclgj]f mf\ roak[`]f KjgfYlgj]f mf\ NmhafY)
j]f \]k jY\ aY d]f BYZ]dk[`]fc]dk n]jkl]`]f( cYff ka[` \mj[` Q]jk]lrmf_ mf\ Hmkc]dj])
k]c lagf ae Q]jdYm^] \]j Jh]jYlagf( kgoa] \mj[` ra]dZ]omkkl] JZmf_ \]j ]afr]df]f Hmkc]df
\]k JZ]jYje )Nlmeh^]k ngj \]j Jh]jYlagf Yf\]jf*

?Yk Kjafrah \]k \qfYe ak[`]f Bd]a[`_]oa[`l]k kgda \a] Bjmf\dY_] ^laj b]\] Jh]jYlagf
\]k _]khYdl]f]f JZ]jYje)Nlmeh^]k Zad\]f7 mfl]j =]aZ]`Ydlmf_ \a]k]k Kjafrahk Zad\]l ka[`
\a] AY` a_c]al \]j BYZ]d]j_j]a^mf_ k]`j jYk[` Ymk( g`f] \]f KYla]fl]f o]k]flda[` Yfrm)
klj]f_]f * ?a] F ]fflfak \]k Yf_]^m`jl]f Kjafrahk n]jdaad^l rm ]af]j jYlagf]dd]f Jh]jYlagfk)
h dYfmf_ mf\ _ ]klY ll] l ]af] ja[`la_] =]mjl]admf_ \]j Jh]jYlagfk]j_]Zfakk]*

M @ A @ M @ I > @ N

-* Nit_h\_la) E+ I+7 Ign* c`aj( <jc`* -4( -Ñ/( 25Ñ3-( -5.5*
.* Obcj[]b_p) R+ C+7 M]cgfkljmclkaY hYdlk]n a cakla jmca* $M][gfkljm[lagf g^ ^af_]jk Yf\

l`] hYde g^ l`] `Yf\*% Djcmlkc -505*
/* Obombeip) C+ @+7 M]cgfkljmclanfq] gh]jYlkaa fY cm dlaYc` n]jc`fac` cgf][`fgkl]a*

$M ][gfkljm[lan] gh]jYlagfk gf l`] klmehk g^ mhh]j ]plj]eala]k*% K* -4/Ñ-44( G]faf)
_ jY\ -512*

0* D_hls) =+7 =jal* e]\* E* /5/( -5/-*
1* Lonnc) F+7 >`aj* gj_* Hgnae]flg( -,(-( -5.,*
2* O]bgc^n) F+7 UZd* >`aj* 1( 5-( -5-3*

$Kjg^* ëmícgn% 6 Pd* F* HYjpY /.( Fn* ..( Jekc P* N* N* M*

/-/



< > O < > C D M P M B D < @ K G < N O D > < @ Ñ .( 0( -52,

?]hYjle ]fl g^ K dYkla[ Nmj_]jq( K]caf_ H]\a[Yd >gdd]_]( K]caf_ $>`afY%
? aj][lgj 6 Kjg^* >`m Cmf_)qaf

ä@ERE@A@ J=ARQOÜ KB PDA AUAHE@O
%S cnb [h [h[fsmcm i ` .1 ij_l[ n_^ ][m_m&

> C P C P I B ) T D I ( R < I B O < ) H @ D ( F P I B A < I ) C P ( C < B > C P ) E @ I

Ü@cpc^_^ h[_pomá i` nb_ _s_ fc^ m cm [ j cag _hn_^ gif_ i` ]iha_h cn[ f ilcach)
mcno[n_^ j[lnfs ih nb_ ojj_l [h^ j[lnfs ih nb_ fiq _l _s_fc^ + Bo]bm) ch .6.6) `clmn
^_m]lc\_^ nb cm ^ cm_[m_) [h^ ][ ff_^ cn Ü^cpc^_^ h[_pomá \_][om_ nb_ h[_pom cm
^cpc^_^ \s nb_ j[lj_\l[f `cmmol_ chni7 nqi b[fp_m+ Pb_ fc^ m [l_ ]fim_^ \s _jcnb_fcog
^olcha nb_ _[lfs j[ln i` `i_n[ f fc`_ [h^ ij_h [n nb_ _h^ i` nb_ 2nb gihnb i`
a_mn[ncih + Ll_mog[\fs mo]b [ h[_pom cm `ilg_^ \_`il_ nb_ fc^m [l_ m_j[l[n_^+

Ü@cpc^_^ h[_pomá i` nb_ _s_fc^ m cm [ l[l_ ^ cm_[m_+ Bi ffiq cha =+ Bo]bmâ l_jiln)
?iff_ht[ %.604) / ][ m_m& ) Ooa[l %.611) . ][ m_ Y ) ?[ff[b[h %.613) . ][ m_&) [h^ Bo]bm
%.615) 0 ][ m_m& g[^_ mcg cf[l l_jilnm+ Eh ?bch[) Hi l_jiln_^ nbl__ ][m_m ch .60.

Bca+ .+ Bca+ /+

[h^ ch bcm l_jiln b_ g _hncih_^ nb[n ?b[h b[^ [fmi m__h nqi inb_l ][m_m+ =giha
nb_ jl_pciom ]iggohc][ncihm) _r]_jn `il nbim_ i` ?iff_ht[) Ooa[l) [h^ ?[ff[b[h)
nb_l_ [l_ g _l_fs ]fch c][ f l_jilnm i` [ l[l_ ][m_ q cnbion nl_[ng_hn+

Och]_ .62/ q_ b[p_ ij_l[n_^ ih .1 mo]b ][m_m %m_ _ n[\f_& EE \_cha ch g_h
[h^ nbl__ ch qig_h+ Pb_ h[_pom q[m fi][n_^ ih nb_ f_`n fc^m ch m_p_h ][m_m) [h^
ih nb_ lcabn _s_fc^ m ch m_p_h ][m_m+ Pb_ h[_pom chp[lc[\fs chpifp_^ nb_ mech [h^
nb_ ]ihdoh]ncp[ i` nb_ fc^+ En g[s \_ fi][n_^ ih nb_ h[m[ f mc^_) nb_ g c^^f_ jilncih)
il nb_ n_gjil[f mc^_ i` nb_ fc^m+ =giha nb_m_ .1 ][m_m) ch `iol ][m_m cn q[m

/-0



fi][n_^ ih nb_ h[m[f mc^_ %Bca+ .) /&) ch `iol ][m_m ch nb_ gc^^f_ jilncih %Bca+ 0&)
[h^ `cp_ ][m_m h_[l nb_ n_gjil[f mc^_ %Bca+ 1) 2& i` nb_ _s_fc^m+ Eh ih_ ][m_ nb_
qbif_ fc^m q_l_ chpifp_^+

Pb_ h[_pc i` nb_m_ .1 ][m_m ][h \_ lioabfs ^cpc^_^ chni nqi ]fch c][f nsj_m+
Eh nsj_ . %5 ][ m_m&) nb_ h[_pom q[m \f[]e ch ]ifiol) _f_p[n_^ `lig nb_ hilg[f

Aa_* 0* Aa_* 1*

mech) b[pcha [ lioab q[lns mol`[]_ [h^ [fmi ]i[lm_ b[cl %m__ Bca+ .&+ Pb_ h[_pom
q[m omo[ffs f[la_ ch mct_) ]ihm_ko_hnfs) cn chn_l`_l_^ qcnb pcmcih [h^ ][om_^ cllc*
n[ncih ni nb_ ]ihdoh]ncp[ [h^ ]ilh_[+ Pb_ ]ih`caol[ncih i` nb_ _s_f[mb_m q[m
^cmnol\_^) l_mo fncha ch nlc]bc[mcm+ =]]il^cha ni fi][ncih) h[_pc ch nsj_ E ][h \_
`olnb_l ^cpc^_^ chni nqi aliojm+ Eh ih_ alioj nb_ h[_pom chpifp_m nb_ mech [h^
]ihdoh]ncp[ i` nb_ _s_fc^m) qbcf_ ch nb_ inb_l alioj cn chpifp_m ]bc_`fs nb_ fc^
g[lach %Bca+ 3&+

Eh nsj_ /) nb_ h[_pom q[m \liqhcmb*\f[]e ch ]ifiol) `f[n il mfcabnfs _f_p[n_^
`lig nb_ hilg[f mech) [h^ b[pcha [ mgiinb mol`[]_ q cnb il qcnbion nbc]e b[cl
%2 ][m_m) m__ Bca+ /&+ =fnbioab [ h[_pom \_fihacha ni nbcm nsj_ ^i_m hin jli^o]_
[hs `oh]ncih[f ^cmnol\[h]_m) cn [ ``_]nm nb_ j[nc_hn jms]bifiac][ffs +

/-1



P[\f_+ Oogg [ls i `

>Yk]
Ig* IYe] N]p ( G g[Y lagf g ^<_]

] F fY]nm k Oqh]

- G af O* >* A*

H*

-2 M a_` l( fYkY d D

. G a ?* >* .- M a_` l( fYkY d H ap]\

/ >`Yf_ >* >* H( ., G]^l( [ ]f ljY d D D

0 F Yg K* H* /- M a_` l( l]e hgjYd D

1 >`àYf_ T * >* H* .2 M a_` l( fYkY d D

2 C gm N* >* A*

H*

-5 M a_` l D

3 Ga N* H* .4 M a_` l( []f ljY d D

4 >`af O* >* H* .0 G ]^l( [ ]f ljY d D D

5 G a H* C * H* .3 G]^l( f YkY d D

-, G am R * T* H* .- G]^l( l]e hgjYd D

--

-.

O Yf_ >* C * H* ., G]^l( l]e hg jY d D D

N`Y K * T* H* /, G]^l( l]e hgjYd D D

-/ O aYg O* F * H* .0 M a_` l( l]e hgjYd D D

-0 F Yg C * E * A * ./ G]^l( [ ]f ljY d D
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?[m_ D cmnilc_m+

>gf\alagf g ^
[gf bmf[lanY ( [gjf]Y

Amf[lagfYd
\ aklm jZYf[]k

KYl`gdg_a[Yd
]pYe afYlagf

? aY_jYe Yla[
\jYo af_

>gf_]klagf
g ^ [gf bmf[ lanY (
k[Yj g ^ [gjf]Y

Df l]j^] j]f[] g ^ nakagf*
D j j a lY lag f ^jge lja[`aYkak

Emf[lagfYd
fY]nmk

>gf_]klagf
g ^ [gf bmf[ lanY

Df l]j^] j]f[] g ^ nakagf(
[`a]^dq gf l` ] fYkYd ka\]*
D l[` af _ k]fkYlagf

?]jeYd fY]nmk

>gf_]klagf
g ^ [gf bmf[ lanY Ig ?]jeYd fY]nmk

>gf_]klagf
g ^ [gf bmf[ lanY

Df l]j^] j]f[] g^ nakagf g^
l` ] l]e hgjYd ka\]

$Igl \gf]%

N[Yj g ^ [gjf]Y*
>gf_]klagf
g ^ [gf bmf[ lan Y

? a^^a[mdlq af gh]faf_ ]q]*
Df l]j^]j]f[] g ^ nakagf

?]je Yd fY]nmk

>gjf]Y [dYm\q(
[gf_]klagf
g ^ [gf bmf[ lanY

? a^^a[mdlq af gh]faf_ ]q]*
Qakagf Zdmj]\

$Igl \gf]%

Igje Yd
Df l]j^]j]f[] g ^ nakagf
o`]f dggcaf_ \gof oYj\

$Igl \gf]%

Igje Yd Ig ?]je Yd fY]nmk

Igje Yd
Df l]j^]j]f[] g ^ nakagf
gf l` ] fYkY d ka\]

$Igl \gf]%

>gf_]klagf
g ^ [gf bmf[ lanY

Dl[` af _ k]fkYlagf*
Df l]j^]j]f[] g^ nakagf gf
l` ] ^]egjYd ka\]

$Igl \gf]%

Igje Yd Ig $Igl \gf]%

I gje Yd Ig $Igl \gf]%

Igje Yd Ig ?]je Yd fY]nmk

N[Yj g ^ [gjf]Y Df l]j^]j]f[] o al` nakagf $Igl \gf]% 8 \ / :
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Aa_* 3 * Aa_* 3*

Eh gimn ][m_m) nb_ h[_pom ih nb_ ojj_l [h^ fiq_l _s_fc^ \_fiha_^ ni nb_
m[g _ nsj_+ Pb_l_ q[m ih fs ih_ ][m_ %Bca+ 4Y ch qbc]b nb_ h[_pom ih nb_ ojj_l
_s_fc^ \_fiha_^ ni* nsj_ E [h^ nb[n ih nb _ fiq _l _s_fc^ ni nsj_ /+

Bi ffiq cha nb_ [^p[h]_g _hn i` n_]bhcko_ ch j f[mnc] mola_ls) nb cm ^ cm_[m_
][h \_ m[ ncm`[]nilcfs l_g_^c_^ \s molac][f g_[hm+ Pb_ ]b c_` jli\f_g chpifp_^
ch nb_ nl_[ng _hn fc_ m ch nb_ l_j[cl i` nb_ ^_`_]n l_mo fncha `lilh _r]cmcih i` nb_
nogiol+ Blig nb_ molac][f jichn i` pc_q ) nb_ fc^ cm ]ihmc^_l_^ ni \_ ]igjim_^
i` nqi f[s_lm+ Pb_ j[ln ch `lihn i` nb_ n[lmom \_fiham ni nb_ ion_l f[s_l) [h^ nb[n
\_bch^ [h^ ch]fo^ cha nb_ n[lmom ]ihmncno n_m nb_ chh_l f[s_l+ Ü@cpc^_^ h[_pomá
f[la_fs i]]ojc_m nb_ ion_l f[s_l) [h^ ch j[ln nb_ chh_l f[s_l+ Pbom) [`n_l nb_
l_gip[f i` nb_ nogiol nb_ ion_l f[s_l fi mm_m gil_ ncmmo_ nb[h nb_ chh_l f[s_l+
S_ om_ [ mfc^ cha n[lmi]ihdoh]ncp[f `f[j ni l_j[cl nb_ chh_l f[s_l) [h^ [ mjfcn*

Aa_* 5 [*Aa_* 5 Z*Aa_* 5 Y

/-4



Aa_* 5 \ Aa_* 5 ]* Aa_* 5 *̂

Aa_* 5* >Yk] D 6 Y(# Z( Kj]gh]jYlan]* Aa_* 5 áY Jf]# egfl` Y^l]j l`] lj]Yle ]f l oYk [gehd]l]\*
Aa_* 5 Z* Aa_* 5 [*

W
Aa_* 5 \* Aa_* 5 ]*

Aa_* 6 \( ]* 3 q]Yjk dYl]j*
/-5



Aa_* -, Y( Z* K j]gh]jYlan]*

Aa_* -, [* < ^l]j l`] k][gf\ klY_] g^ gh]jYlagf ak [gehd]l]\( k`go af_ l`] [gf\alagf g^ `Yaj)
Z]Yjaf_ _ jY ^ l lYc]f ^jge l`] ]q]Zjgo*

Aa_* -, \( ]* @f\ j]km dl*
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nb c]eh_mm me ch al[`n ni l_j[cl nb_ ion_l f[s_l) [h^ `ch [ ffs cgjf[hn [ mnlcj i` b[cl*
\_[lcha mech al[`n n[e_h `lig nb_ _s_\liq ni ]ihmnlo]n nb_ _s_f[mb_m+

Pb_ qbif_ ]iolm_ i` nl_[ng _hn cm ^cpc^_^ chni nbl__ mn[a_m+ Eh nb_ `clmn mn[a_)
[`n_l nb_ nogiol b[m \__h ]ig jf_n_fs _r]cm_^ ) nb_ chh_l f[s_l i` \inb fc^ m cm
gi\cfct_^) nb_cl `l__ g[lachm [l_ [jlircg[n_^ [h^ monol_^ q cnb chn_llojn_^ mo\*
]ihdoh]ncp[f mncn]b_m+ Pb_ l[q mol`[]_ cm ]ip_l_^ \s ih_ j c_]_ i` mj fcn*nb c]eh_mm
me ch al[`n n[e_h `lig nb_ chh_l mol`[]_ i` nb_ ojj_l [lg %Bca+ 5 [+ \+ ]+ ^ +&+ Eh
nb_ m_]ih^ mn[a_) omo[ffs nbl__ ni `iol gihnbm [`n_l nb_ `clmn mn[a_) qb_h nb_
al[`n_^ mech \_]ig _m mi`n [h^ jfc[\f_) [h ch ]cm cih cm g[^_ [fiha nb_ `onol_
j[fj_\l[f `cmmol_ ^iqh ni nb_ n[lmom+ = mnlcj i` b[cl*\_[lcha me ch al[`n i` mocn[\f_
f_hanb [h^ q cnb nbl__ ni `iol liqm i` b[cl cm chm_ln_^ chni nb_ h[lliq mj[]_)
[h^ [h]bil_^ q cnb mnc]b _m %Bca+ 5) _ +Y + Pbcl^ mn[a_7 ih_ ni nqi gihnbm [`n_l nb_
m_]ih^ mn[a_) nb_ _s_fc^ m [l_ ]on ij_h ch mo]b [ q[s nb[n nb_l_ [l_ Ü_s_ f[ mb _má
ih nb_ g[lachm i` \inb _s_ fc^ m %Bca+ 5) ` +d +

Eh ][m_m qb_l_ nb_ h[_pom ]b c_`fs i]]oj c_m nb_ fc^ g[lachm) nb_ nl_[ng _hn cm
][llc_^ ion ch nqi mn[a_m+ Bclmn mn[a_7 _r]cmcih i` nb_ h[_pom) g i\cfct[ncih [h^
monolcha i` nb_ chh_l f[s_lm i` nb_ fc^m) [ mnlcj i` b[cl*\_[lcha me ch al[`n cm om_^
`il nb_ ion_l f[s_l+ O_]ih^ mn[a_7 nb_ _s_fc^ m [l_ ]on ij_h+

S_ ij_l[n_^ ojih .1 ][m_m []]il^cha ni nbcm m]b_g_+ Pbcln__h ][m_m b[p_ \__h
]igjf_n_^) ih_ ][m_ cm hiq oh^_l nl_[ng _hn+ Pb_ fiha_mn `iffiq *oj cm m_p_h s_[lm
%Bca+ 6&+ = l_]_h nfs `ch cmb_^ ][m_ cm mbiqh ch Bca+ .-+ Pb_ l_mo fnm i` nb_ ][m_m
nl_[n_^ q_l_ m[ncm`[]nils \inb `oh]ncih[ ffs [h^ ]img _nc][ ffs + Oi `[l nb_l_ cm hi
_pc^_h]_ i` l_]oll_h]_ i` nb_ h[_pom+

L[nbifiac][f _r[g ch[ncih i` nb_ _r]cm_^ mj_]cg _h q[m g[^_ ch mcr ][m_m+ Bcp_
q_l_ %][m_ /) 0) 2) 5) .0& h[_pc i` ^_lg[f nsj_ %Bca+ ..&) nb_ l_g[chcha ih_
%][m_ E& doh]ncih[f h[_pom %Bca+ ./&+

OQII=NU

Eh l_]ihmnlo]ncih i` `o ff*nb c]eh_mm fi mm i` nb_ _s_fc^ q cnb nb_ _s_\[ff chn[]n)
nb_ L_echa I_^c][f ?iff_a_ Dimjcn[f nl_[n_^ .1 ][m_m i` ^cpc^_^ h[_pom i` nb_
_s_fc^ m+ Pb_ h[_pom q[m _r]cm_^ _h \fi]e) nb_ l_gh[hnm i` nb_ ]ihdoh]ncp[_ [h^
n[lmc i` nb_ ojj_l [h^ fiq_l fc^ m q_l_ monol_^ nia_nb_l [`n_l nbilioab gi\cfc*
t[ncih) [h^ nb_ ^_`_]n ch nb_ mech q[m l_jf[]_^ \s ih_ j c_]_ i` mj fcn nb c]eh_mm
mech al[`n+ Pqi ni nbl__ gihnbm [`n_lq[l^m [ h[lliq mnlcj i` ]igjimcn_ al[`n i`
mech [h^ mo\]on[h_iom ncmmo_ q cnb 0Ö1 liqm i` b[cl q[m ]on `lig nb_ _s_\liq
i` b[cl fch _ ni g[e_ _s_f[mb_m+ Kh_ gihnb f[n_l nb_ l_]ihmnlo]n_^ fc^ q[m ]on
ij_h+ Pb_ l_mofn q[m m[ncm`[]nils \inb `oh]ncih[ffs [h^ ]img _nc][ ffs +
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FJC)ZdJCFOC=H ` phYe Y k]hpC[jg ` CCEFC]jg =]FY( [\PWVR i]jg g`` NZaba` [ m a ` l ` ` ^d]ñ]FO
cgbc` f]h]Fhl*DO gk``e OhYf[fbaYCOYOJH fg Ofhjfq* C]h]Y .Ñ/ H][YhY 2l(maY f[[]i]fY qYFYY
fgYg[FY FgY[f [ fg^dFJCCgaa Fba]OiYOFgú fY Nhgk]ú ` ba` ` k jh Y f f h a a =gYg[( f Y Fgjghgf 2ZaEaf
g[pY=Ea]CH /Ñ0 h Y Y Y Zgbag[ bq aY h]FJC>phqFhCC h][CCh* C]h]k YYbaZC]^aefC H][Yh kg[[pYCJ=)
Ea]CCZa] pYFCH gNhYYgH k]FC 2` ba` hYkh]ba]fZj fgf]h]iCZaH hYkH]hgH* K]kqbaZpYpZa JFYkYbap[Z
qkg= ba]p=ghhp]YZ``eh a8YF [ XqCFhhgCYbaZFJC( pYF ` [ FJ>H]phi][Fgf pgi]F kh]CCY*

M v N P H v

H_ h[_po m ^io\ fx ^_m j[ fj_\l_m

> ` m C m f _ ) q a f ( R Y f _ O Y ) e ] a ( F m f _ A Y f ) ` m ( C g m > ` m ) b ] f

-0 [Yk \m fY]nmk \gmZdx \]k hYdh]Zj]k gfl xlx kga_fxk ]f Cgl]d)?a]m \] dY AY[mdlx
\] H]\a[af] \] K]caf_* GY j][gfkljm[lagf ym l hjYlaimx] w dY eYfaõj] \] jxlYZ daj lgml]k
d]k [gm[`]k dY akkYf l d] ZmdZY af\]ef]* G] fY]nmk ^ml lg lYd]e ]fl ]plajhx( d]k j]kl]k \] dY
[gfbgf[lan] ] l \m lY jkm k \] dY hYdhõZj] af^xja]mj] Ymkka Za]f im] kmhxja]mj] gfl xlx
dYj_]e ]f l egZadak]k( [gmkmk Yhjõk( ]l d] \x^Yml \] dY h]Ym [gfn]jl hYj dY _j]^^] \] Oa]jk[`*
@f kmal] \] .Ñ/ egak mf] hYjla] e af[] \] dY h]Ym ]l \m lakkm kgmk)[mlYfx( [gehj]fYfl
/Ñ0 jYf_k \]k [`]n]mp ]l k]jnYfl w dY jx[gfkljm[lagf \]k [adk( ^m l ]p[a\x \]k kgmj[adk gm
\] dY hYjla] [`]n]dm] \] dY lxl]* Pf Ym lj] egak hYkkx( d]k hYdhõZj]k jx[gfkljm al]k \] []ll]
e Yfaõj] ^m j]f l \anakx]k hYj mf] af[akagf ]f dYj_]mj* G]k jxkm dlY lk gfl xlx ^YngjYZd]k
imYfl w dY ^gf[lagf \] eõe] imàw .àx_Yj\ ]kl`xlaim]*

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

C_n_cfn_l = oa_h fc^ _l*J [_po m

> ` m C m f _ ) q a f ( R Y f _ O Y ) e ] a ( F m f _ A Y f ) ` m ( C g m > ` m ) b ] f

De AYcm dlY lkc jYfc]f`Ymk af K]caf_ omj\]f -0 AYdd] ngf _]l]adl]e <m_]fda\]j
IY]nmk Z]`Yf\]dl* ?]j ?]^]cl ae <m_]fda\( \]j Ydd] N[`a[`l]f ]afk[`dgkk( omj\] af \]j
Agje j]cgfkljm a]jl( \Ykk \]j <m_]fZmdZmk mfZ]jm`jl Zda]Z* ?]j IY]nmk omj\] ae _Yfr]f
]pra\a]jl( \a] j]klda[`] =af\]`Yml mf\ JZ]j) mf\ Pfl]jda\lYjkmk Zj]al egZadaka]jl mf\ _])
f\` l mf\ \]j C Yml\]^]cl \mj[` ]af]f ]afra_]f O`a]jk[`)GYhh]f _]\][cl* IY[` .Ñ/ Hg)
fY l]f omj\] ]af k[`e Yd]j C Ymlklj]a^]f mf\ kmZcmlYf]k B]o]Z] Ymk \]f <m_]fZjYm]f
g\]j \]j CYYj_j]fr] Ymk_]k[`fall]f ( Yf \]e /Ñ0 CYYjj]a`]f ro][ck M]cgfkljmclagf \]j
<m_]foaeh]jf n]jZda]Z]f* IY[` ]af]e o]al]j]f HgfYl omj\]f \a] Ym^ \a]k] R]ak] j])
cgfkljm a]jl]f <m_]fda\]j \mj[` Lm]jafrakkagf _]l]adl* ?a] @j_]Zfakk] oYj]f kgog`d e
^mfclagf]dd]j( Yak Ym[` cgke ]lak[`]j Ma[`lmf_ Z]^ja]\a_]f\*

M @ A @ M @ I > @ N

-* Bo]bm) =+7 Fdaf* HZd* <m_]f`]adc* 2/ 6234( -5-5*
.* ?iff_ht[) B+7 =jal* F+ Jh`l`Ydegd* .. 6 .0-(-5/4*
/* Ooa[l) D+ O+7 <e]j* F+ Jh`l`Ydegd* .3 6-,5( -500*
0* ?[ff[b[h) =+7 <e]j* F+ Jh`l`Ydegd* .5 6 12/( -502*
1* Bo]bm) =+7 <e]j* F+ Jh`l`Ydegd* /- 6-.3/( -504*
3 * Hi) S+ =*6 >`af]k] e]\* F+ 25 6 .14( -51-*

DKjg^* >`m Cmf_)qaf%6 ?]hYjle ]fl g^ KdYkla[ Nmj_]jq( N][gf\ CgkhalYd( K]caf_ H]\a[Yd
>gdd]_]( K]caf_ $>`afY%

/./



< > O < > C D M P M B D < @ K G < N O D > < @ Ñ .( 0( -52,

?_hnl[f Ehmncnon_ `il Pl[og[nifias [h^ Klnbij[_^c]m i` nb_ Ichcmnls i` D_[fnb
Iim]iq %QOON&

@cl_]nil7 Lli`+ J+ J+ Llcilip Ö I_g\_l i` nb_ =][^_gs `il I_^c][f O]c_h]_m QOON

LNK>HAIO KB LNEI=NU =HHKLH=OPU KB OGQHH @ABA?PO
Q* ?* B J G J Q < I J Q ( H* @* O F < > C @ Q <

Kol _rj_lc_h]_ q cnb jlcg[ls ]ip_lcha i` meoff ^_`_]nm \s [ ffij f[mns cm jl_*
m_hn_^ ch nbcm ]iggohc][ncih+

Kol g_nbi^ i` omcha ji fs_nbs f_h_ cgjf[hnm b[m acp_h mo]b m[ncm`[]nils
l_mo fnm nb[n q _ ]ihmc^_l_^ cn qilnb qb cf_ ni jo\fcmb cn+

En cm q _ff ehiqh nb[n mola_ihm b[p_ ^_pin_^ al_[n [nn_hncih `il [ fiha
j_lci^ ni nb_ p[lciom nsj_m i` j f[mnc] l_j[cl `il ]ip_lcha meoff ^_`_]nm+ =ff nsj_m
i` j f[mnc] ij_l[ncihm moaa_mn_^ bcnb_lni) biq_p_l) [l_ l_f[n_^ ni nb_ j_lci^ [ fiha
ncg_ [`n_l nb_ i]]oll_h]_ i` nb_ ^_`_]nm+ Pb_ ij_l[ncihm [l_ omo[ffs ][llc_^ ion
[n nb_ _[lfc_mn ih_ s_[l [`n_l nl_j[h[ncih i` nb_ meoff `il nb_ nl_[ng _hn i` [ ^_*
jl_mm_^ `l[]nol_ i` nb_ p[o fn+' & Llcg[ls jf[mns) biq_p_l) c +_ + nb_ ]ip_lcha i`
nb_ meo ff ^_`_]n cgg_^c[n_fs [`n_l nl_j[h[ncih i` nb_ meoff) q [m bcnb_lni om_^
ihfs l[l_fs [h^ l_jl_m_hnm ih_ i` nb_ n[mem i` ]ihn_gjil[ls j f[mnc] mola_ls+

>_`il_ ]ihnchocha q cnb nb_ ^_m]lcjncih [h^ domnc`c][ ncih i` nb_ g_nbi^ i`
jlcg[ls [ ffij f[mns `il ]ip_lcha i` meoff ^_`_]nm _gjfis_^ \s Qm Pi ^[s) q _ nbche
cn [^pcm[\f_ ni acp_ [ mbiln molp_s i` nb_ g_nbi^m i` [oni* [h^ [ ffij f[mns gimn
`l_ko_hnfs om_^ `il f[ n_ m_]ih^[ls ij_l[ncihm+

Ap_ls gil_ il f_ mm _rj_lc_h]_^ mola_ih ehiqm nb[n [onijf[mns ]igjlcm_m
nb_ om_ i` lc\m) \ih_ `lig nb_ cfc[] ]l_mn) ][lncf[a_ [h^ \ih_ al[`nm `lig nb_ lcabn
]imn[ f [l]b [h^ [fmi ][^[p_l ][lncf[a_+ Bil mg [ff meoff ^ _`_] nm lc\ ]bcjm [l_ om_^
qbc]b [l_ f_p_ff_^ chni nb_ ^_`_]n) il ]bcjm `lig nb_ cfc[] ]l_mn) qbc]b [l_ n[e_h
[]]il^cha ni nb_ mct_ i` nb_ ^_`_]n [h^ chm_ln_^ chni nb_ ^_`_]n q cnb nb_cl ]ih*
p_rcns ojq[l^m+ ?[^[p_l ][lncf[a_ cm om_^ go]b gil_ l[l_fs `il ]ip_lcha meoff
^_`_]nm %R+ O+ O_g_hip) F[eonmeY)

=onijf[mns _gjfischa 0,1 nb c]eh_mm \ih_ [h^ ][lncf[a_ al[`nm `lig nb_ lcabn
]imn[ f [l]b []]il^cha ni nb_ g_nbi^ i` J+ J+ >ol^_hei g[s \_ ]ihmc^_l_^ [m
om_`of `il f[la_ meoff ^_`_]nm+ Oo]b [ al[`n ][h \_ `[ clfs _[ mcfs g i^_ff_^ [h^
acp_m `[piol[\f_ l_mo fnm q cnb `clg ]ip_lcha i` nb_ ^_`_]n+ =+ O+ I_feogip ch b_l
^ cmm_ln[ncih _rjf[ch_^ nb_ om_ i` nb cm g_nbi^ [m nb_ `ch[ f mn[a_ ch [h ij_l[ncih
`il b_lhc[_ i` nb_ ]_l_\l[f p_h nlc] f_m ^o_ ni aohmbin chdolc_m ni nb_ meoff [h^ \l[ch+

&% =* E* E]_gjgnàk j]hg jl gf l`] .1l` Ngna]l >gf_j]kk g^ Nmj_]gfk*
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=ff nb_ [\ip_ ech^m i` [onijf[mnc] ]ip_lcha i` meoff ^_`_]nm l_kocl_ mj_]c[f)
l[nb_l ]igjfc][n_^ jl_fcg ch[ls ij_l[ncihm ni i\n[ch nb_ [onial[`n+ Pbcm cm ]_ln[ch*
fs [ h_a[ncp_ [mj_]n i` [onijf[mns+ En cm [fmi ehiqh nb[n l_mofnm i` [onijf[mns [l_
hin [ fq [sm `[piol[\f_) \_][om_ nb_ al[`nm [l_ `l_ko_hnfs [\mil\_^ [h^ l_jf[]_^
\s ]ihh_]ncp_ ncmmo_+

@olcha nb_ f[mn n_h s_[lm [ ffij f[mnc] g_nbi^m b[p_ \_aoh ni \_ om_^ gimn
`l_ko_hnfs `il nb_ f[n_ ]ip_lcha i` meoff ^_`_]nm+

En cm ehiqh nb[n ch nb_ QO= n[hn[fol[ b[m \__h om_^ `il nbcm joljim_+
Eh nb_ QOON nb_ gimn `l_ko_hnfs om_^ [ffij f[mnc] g[n_lc[fm [l_ j f_rcaf[mm

%R+ =+ Cisebg[h * H_hchal[^& [h^ jifsg_nbsfg_n[*[]lsf[n_ %J+ @+ H_s\tih *
Iim]iq&+

Pb_ om_ i` jifsg_nbsfg _n[*[]lsf[n_m `il meoff ^_`_]nm [`n_l aohmbin chdolc_m
q[m mo]]_mm`o ffs ^_m]lc\_^ \s nb_ m_]ih^ [onbil ch bcm _rn_hmcp_ mno^s i` _rj_lc*
g_hn[f ]fch c][ f qile %^cmm_ln[ncih& [n >ol^_heiâm J_olimolac][f Ehmncnon_ i` nb_
=][^_gs `il I_^c][f O]c_h]_ ch nb_ QOON+ .

Polhcha hiq ni nb_ ko_mncih i` jlcg[ls jf[mns i` meoff ^_`_]nm) ih_ ][hhin
m[s) nb[n nbcm cm ]igjf_n_fs h_q+

Pb_ _h^_[piol i` mola_ihm ni ]ip_l meoff ^_`_]nm cgg_^c[n_fs [`n_l nl_j[*
h[ncih b[m [fq[sm \__h h[nol[f [h^ n[e_h chni ]ihmc^_l[ncih+

En cm Khfs ch l_]_hn s_[lm) biq_p_l) nb[n nbcm ko_mncih b[m \_]ig_ []no[f)
\_cha \lioabn [\ion oh^io\n_^fs \s nb_ al_[n jlial_mm ch jf[mnc] [h^ l_]ih*
mnlo]ncp_ mola_ls _mj_]c[ ffs nb_ ^_p_fijg_hn i` +[ffijf[mns+

Qj ni l_]_hn ncg _m ihfs nb_ ]ip_lcha i` mg[ff ^_`_]nm q[m j_l`ilg_^
cgg_^c[n_fs [`n_l nl_j[h[ncih i` nb_ meoff `il chdolc_m ni cnm p[ofn ][omcha ]ig*
jl_mmcih [h^ nb_h ihfs oh^_l `[piol[\f_ ]ih^cncihm+

Eh ^_jl_mm_^ `l[]nol_m i` nb_ ]l[hc[f p[ofn `il _r[gjf_) qb_l_ ih_ il gil_
`l[ag _hnm b[^ hin fimn ]ihh_]ncih qcnb nb_cl ilcach[f mcn_) nb_s ]iof^ \_ l[cm_^
ni nb_ f_p_ f i` nb_ ]l[hc[f p[ofn [h^ f_`n nb_l_ ni l_^o]_ il ]igjf_n_fs ]ip_l nb_
\ih_ ^_`_]n+

Qh^_l mj_]c[ ffs `[piol[\f_ ]ih^cncihm ih_ g[s _p_h om_ `l__ \ih_ `l[a*
g _hnm `il nb_ m[g_ joljim_ i` ]ip_lcha \ih_ ^_`_]nm+ S_ b[p_ ][m_m) qb_l_
`l[ag_hnm q_l_ f[c^ fce_ ncf_m [h^ nb_ l_mofnm q_l_ p_ls m[ncm`[]nilcfs+ =n nb_
m[g_ ncg_ nb_l_ gomn \_ hi ^io\n qcnb l_a[l^ ni nb_ \[mc] `[]n nb[n [hs `l[a*
g_hn ]iof^ ][om_ jl_mmol_ ih nb_ ^ol[ g[n_l fscha oh^_lh_[nb+

R_ls mg[ff meoff ^_`_]nm `ilg_^ \s nl_j[h[ncih) ][h \_ ]ip_l_^ \s gi\cfcmcha
nb_ _rn_lh[f f[g ch[ i` nb_ meoff \ih_ ch nb_ pc]chcns i` nb_ ^_`_]n [h^ lin[ncha
cn chni nb_ l_acih i` nb_ ^_`_]n []]il^cha ni nb_ g_nbi^ i` =+ H+ Lif_hip+ Oo]b
ech^m i` +[onijf[mns) biq_p_l) b[p_ ihfs [ p_ls l_mnlc]n_^ [jjfc][ncih [h^ ihfs
nb_ om_ i` [ffij f[mnc] cgjf[hnm [ffiqm nb_ ]ip_lcha i` meoff ^_`_]nm i` f[la_l
^cg_hmcihm+

@olcha nb_ f[mn nbl__ s_[lm q_ b[p_ \__h ]ih]_lh_^ qcnb `ch^cha g_nbi^m
`il nb_ jlcg[ls ]ip_lcha i` meoff ^_`_]nm \s [ffijf[mns+ S_ ]bim_ jifs_nbsf_h_
`il nbcm joljim_ \_][om_ ?+ R+ Clot^eip) [h if^_l+m]c_hnc`c] qile_l) b[f^ i\n[ch_^
p_ls aii^ l_mofnm qcnb nbcm j[lnc]of[l j f[mnc] mo\mn[h]_ ch nb_ nl_[ng_hn i` ^_`_]nm
[h^ ^_`ilg cnc_m i` nb_ `[]c[f l_acihm+ Ob_ mno^c_^ nb_ om_ i` gi^_ff_^ cgjf[hnm
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i` _ f[ mnc] j f[mnc] mo\mn[h]_m %_ag[mm*./) ji fs_nbs f_h _& `il g[hs s_[lm \inb
_rj_lcg _hn[ffs [h^ ih [ f[la_ hog\_l i` ][m_m [n nb_ I[rcff[ls [h^ B[]c[f
Oolac][f Qhcn i` nb_ ?_hnl[f Ehmncnon_ `il Pl[og[nifias [h^ Klnbij[_^c]m+ Pb_
l_mo fnm +q_l_ mi `[piol[\f_ nb[n nb_l_ ]iof^ \_ hi ^io\n [m ni nb_ mocn[\cfcns i`
_g jfischa ji fs_nbs f_h_ `il nb_ joljim_ i` jlcg[ls j f[mns ch nb_ ]ip_lcha i`
meo ff ^_`_]nm+ A+ R+ Clot^eip mbiq_^ nb[n nb_ ji fs_nbs f_h_ cgjf[hnm \_][g_ q _ff
_h][jmo f[n_^ \s [ `ch _ ]ihh_]ncp_ ncmmo_ [h^ ch `_]ncih q [m hin i\m_lp_^ [m
[ ]igjfc][ncih+

Kol n_]bh cko_ i` _g jfischa jif_nbs f_h_ j f[n_m `il meoff ^ _`_]nm ]ihpch]_m
\s cnm mcg jfc]cns + = ji fs_nbs f_h_ j f[n_ i` [jjlijlc[n_ mb[j_ [h^ mct_ cm jl_j[l_^
ch [^p[h]_ []]il^cha ni8 nb_ mb[j_ [h^ mct_ i` nb_ ^_jl_mm_^ `l[]nol_ i` nb_
]l[hc[f p[ofn [h^ [ffiq cha `il nb_ jli\[\f_ _h f[la_g _hn ^o_ ni nl_j[h[ncih+
Bil nb cm joljim_ q_ `clmn n[e_ [ j f[mn_l cgjl_mmcih i` nb_ ^_`_]n [h^ nb_h g[e_
nb_ jf[mn_l gi^_f i` nb_ cgjf[hn l_kocl_^+ = q[r gi^_f i` nb_ cgjf[hn cm jl_*
j[l_^ `lig nb_ jf[mn_l gi^_f [h^ []]il^cha ni nbcm [ j f[mn_l `ilg %mb[j_^ oh^_l
jl_mmol_& `il nb_ g i^_ffcha i` nb_ jlimnb_mcm+ Pb_ jifs_nbs f_h_ j f[n_ cm b_[n_^
[h^ jl_mm_^+ Pb_ jl_j[l_^ cgjf[hn cm nb_h ]iif_^) g _]b[h c][ ffs nl_[n_^ [h^
]f_[h_^ + Pb_ jlimnb_mcm cm al[^o[ffs \_p_ff_^ ion `lig nb_ ]_hnl_ ni nb_ j_lc*
jb_ls+ Kh nb_ ]ihp_r mc^_ i` nb_ j f[n_ [ jlig ch_h]_ cm f_ `n ch cnm ]_hnl[f j[ln)
qbc]b) q b_h f[c^ ih ni: nb_ ]l[hc[f p[ofn cm nolh_^ ni nb_ +][pcns i` nb_ ^_`_]n+
Pb_ jlig ch_h]_ gomn hin b[p_ mb[lj _^a_m [h^ cnm b_cabn mbiof^ hin _r]__^
nb_ nb c]eh_mm i` nb_ \ih_ ch nb_ l_acih i` nb_ ^_`_]n8 nb_ jlig ch_h]_ i` nb_ jf[n_)
][hhin nb_l_`il_) nio]b nb_ ^ol[ g[n_l+ Dif_m [l_ ^lcff_^ chni nb_ g[lach i` nb_
jlimnb_mcm `il nb_ chm_lncih i` [ h__^ f_) \_][om_ [`n_l cn b[m \__h jf[]_^ ip_l
nb_ \ih_ ^_`_]n nb_ g[lachm i` nb_ jf[n_ [l_ `cr_^ ni nb_ a[ f_[ [jih_olinc][ \s
m_p_l[ f ][naon mncn]b_m+ Pb_ j f[ n_ cm f[ c^ ih ni nb_ meo ff ^ _`_]n mi nb[n cnm nbchh_^
g[lachm fc_ ] fi m_ fs ojih nb_ \il^_lm i` nb_ ^_`_]n+ Pbcm al_[nfs [mmcmnm nb_ om_
i ` nb_ cgjf[hn_^ jf[n_) \_][om_ cn g[e_m cn ohh_]_mm[ls ni `cn cn chni nb_ ^_`_]n
[m cm omo[ffs ^ih_ q cnb [onial[`nm+ Pb_ \[mc] ]igjih_hn i` ji fs_nbs f_h_ cm
h_onl[f _nbsf_h_) [h ch_ln h_onl[f jli^o]n) qbc]b cm jli]_mm_^ `il nbcm joljim_
oh^_l bcab jl_mmol_ %H[\il[nils `il L f[mnc] Oo\mn[h]_m CEPK Ö R+ =+ I[lmes&+
En cm h_]_mm[ls ni b[p_ [ hog\_l i` j f[ n_m i` ^ c``_l_h n mct_m [h^ mb[j_m ch
mnil_ `il _g _la_h]s ij_l[ncihm qbc]b ][h \_ [fn_l_^ ch mct_ [h^ mb[j_ \_`il_
il ^olcha nb_ ij_l[ncih+ Pb_ jlimnb_m_m [l_ mn_lcfct_^ \s mcg jf_ \icfcha `il
/2Ö0- g chon_m+

Eh nb_ jimnij_l[ncp_ jb[m_ nb_ cgjf[hn ^i_m hin ][om_ [hs ch`f[gg[nils
l_[]ncihm i` nb_ ]l[hc[f ncmmo_m+ Pb_ ih fs hin ch`l_ko_hn ]igjfc][ncih ) cm [ mg [ff
ko[hncns i` l_[]ncp_ ncmmo_ nl[hmo^[n_ ch nb_ l_acih i` nb_ qioh^ Ö oh^_l nb_
me ch `f[j ip_l nb_ jf[n_+ Pi [pic^ mn[ah[ncih i` nb_ nl[hmo^[n_ cn g[s \_ h_]_mm[ls
ni [mjcl[n_ cn nq c]_ il nbl__ ncg _m q cnb [ mslcha_ q cnb nb_ mcgofn[h_iom chd_]ncih
i` [ mg [ff ko[hncns i` j_h c]cffch mi fo ncih %2-)---Ö.--)--- ohcnm& [m [ jlijbs*
f[]nc] g_[mol_+

=ff qioh^m oh^_l iol i\m_lp[ncih b_[f_^ j_l jlcg[g+ Pb_ `[]n nb[n nb_
g[lachm i` nb_ jf[n_ [l_ f[c^ ojih nb_ \il^_lm i` nb_ \ih_ ^_`_]n ^i_m hin b[p_
[h oh`[piol[\f_ _``_] n ih nb_ ]img _nc] l_mofnm+
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Ji j[ch`of m_hm[ncihm [l_ i\m_lp_^ [`n_l nb_ om_ i` nb_ jf[n_+ Bch[ffs) cn
][h \_ m[c^ nb[n nb_ jifs_nbsf_h_ cgjf[hn cm [ b[lg f_mm _h^i*i\nol[nil) qbc]b
cm q _ff `cr_^+ Blig iol _rj_lc_h]_ q cnb ./ ][m_m q_ qiof^ fce_ ni acp_ nqi
nqi _r[gjf_m7

L[nc_hn O*eip) 0. s_[lm if^) l_a+ Ji 5217 .

D_ q[m nl_[n_^ [n nb_ ?_hnl[f Ehmncnon_ `il Pl[og[nifias [h^ Klnbij[_^c]m
`lig nb_ /3+ 1+ .624Ö//+ 3+ .624+ D_ q[m [^gcnn_^ qcnb nb_ ^c[ahimcm7 ^_jl_mm_^
`l[]nol_ i` nb_ lcabn `lihn[f [h^ j[lc_n[f \ih_ %[`n_l aohmbin chdols&) F[]emihc[h
_j cf_jms+ D_ q[m chdol_^ ch .611 \s [ g cmmcf_ `l[ag_hn qbc]b j_h_nl[n_^ chni
nb_ lcabn `lihni*j[lc_n[f l_acih) ][omcha n[ha_hnc[f chdols ni nb_ meoff qcnb
]igjl_mmcih+ D_ \_][g_ oh]ihm]ciom+ Ajcf_jnc] [nn[]em ijj_[l_^ /Ö0 ^[sm [`n_l
nb_ chdols+ Kj_l[ncih q[m hin j_l`ilg_^+ Och]_ F[ho[ls .62- b_ b[^ m_p_l_
b_[^[]b_m+

Hi][f `ch^cham7 l_nl[]n_^ mech m][l ch nb_ lcabn `lihn[f l_acih) 5T-+2 ]g+
Kh nb_ T*l[s jc]nol_m i` nb_ meoff [ ^_`_]n i` 2T . ]g+ q[m `ioh^) ih nb_

lcabn `lihn[f \ih_ mg [ff mjchn_lm q_l_ _pc^_hn ch nbcm l_acih+ %Bca+ .+&
?OB [h[fsmcm7 jlin_ch -+.32") ]snimcm 1,0) jimcncp_ L[h^s) l_[]ncih Jihh_ Ö

=h+ ( ) P[e[n[ Ö =l[ l_[]ncih qcnbch hilg[f fcgcnm+
J_olifiac][f `ch^cham7 mfiq l_[]ncih i` jojcfm ni fcabn) ]_hnl[f j[l_mcm h_lp+

`[]c[ fcm) b_g cbsj[_mnb_mc[ ih nb_ f_`n+ N_^o]_^ [\^igch[f l_`f_r_m ih nb_ f_`n)
g_gils jiil+

=`n_l ij_l[ncih `il nb_ ^_jl_mm_^ `l[]nol_ i` nb_ ]l[hc[f p[ofn) j_l`ilg_^
ih I[s .2) .624) [ ^_`_]n i` nb_ meoff i` 4T/+2 ]g+ %Bca+ ,$ q[m ]l_[n_^) qbc]b
q[m ]ip_l_^ \s [ jifs_nbsf_h_ jf[n_ jl_j[l_^ \_`il_b[h^+ Pb_ jf[n_ q[m jon chni
jimcncih cmi nb[n cnm nbch g[lachm ip_lf[jj_^ nb_ \il^_lm i` nb_ \ih_ ^_`_]n `il
.Ö>J, ]g+) [h^ q[m `cr_^ \s 0 ][naon mncn]b_m nblioab bif_m mj_]c[ffs ^lcff_^ `il
nb_ h__^ f_ %Bca+ 0&+

Pb_ jimn*ij_l[ncp_ ]iolm_ q[m oh_p_hn`of+
Kh_ gihnb [`n_l nb_ ij_l[ncih nb_ j[nc_hn q[m ^cm]b[la_^ `lig bimjcn[f+
En cm nqi s_[lm `lig nb_ ij_l[ncih+ Pb_ b_[^[]b_m b[p_ ^cm[jj_[l_^+ Ajc*

f_j nc] [nn[]em b[p_ hin l_]oll_^+
L[nc_hn @*ch) /3 s_[lm if^) l_a+ Ji 2.6+ D_ q[m [^gcnn_^ ni nb_ ?_hnl[f Eh*

mncnon_ `il Pl[og[nifias [h^ Klnbij[_^c]m ih nb_ I[l]b 1) .625 qcnb nb_ ^c[
ahimcm i` ]igjioh^ ^_jl_mm_^ ]iggchon_^ `l[]nol_ i` nb_ lcabn j[lc_n[f \ih_+

Pb_ []]c^_hn b[jj_h_^ [n nb_ `[]nils ih I[l]b 1) .625 %b_ q[m ]lomb_^
\s `_lli*]ih]l_n_ mf[\ &+ Pb_ []]c^_hn q[m `iffiq_^ \s fimm i` ]ihm]ciomh_mm)
b_[^[]b_ `i ffiq _^ cgg_^c[n_fs) ac^^ch_mm+

Hi][f `ch^cham7 ]ihnom_^ qioh^ ch nb_ lcabn j[lc_n[f l_acih+
Pb_ T*l[s i` nb_ meoff mbiq_^ [ ^_jl_mm_^ `l[]nol_ i` nb_ lcabn j[lc_n[f \ih_+
J _olifiac][f `ch^cham7 l_nlial[^_ [gh[_mc[+ Ofoaacmb l_[]ncih ni fcabn+ ?_hnl[f

j[l_mcm i` nb_ lcabn h+ `[]c[ fcm) q _[eh_mm i` nb_ f_`n b[h^+ L[n_ff[l l_`f_r [h^
=]b cff_mâ n_h^ih l_`f_r ih nb_ f_`n ch]l_[m_^+ Ofcabn >[\chmes l_`f_r ih nb_ f_`n+
Pb_ _s_ `oh^om hilg[f+ ?OB Ö hilg[f+

Kh nb_ ^[s i` nb_ []]c^_hn Ö 0 * 0+ .625 Ö ij_l[ncih q[m j_l`ilg_^7 nl_j[*
h[ncih i` nb_ meoff qcnb l_gip[f i` ]iggchon_^ ^_jl_mm_^ \ih_ `l[ag_hnm+ =`n_l
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nb_ ij_l[ncih [ ^_`_]n i` 1T 2+2 ]g+ q[m `ilg_^+ Pb_ ^_`_]n q[m ]ip_l_^ \s [
jifs_nbs f_h_ jf[n_) nb_ g[lachm i` qbc]b q_l_ f[c^ ojih nb_ \il^_lm i` nb_ ^_`_]n
[h^ `cr_^ \s 1 ][naon mncn]b_m+ Pb_ j[nc_hn q[m ^cm]b[la_^ `lig bimj cn[ f [`n_l
ih_ gihnb [h^ .. ^[sm ch aii^ i` b_[fnb + Pb_ ij_l[ncih q[m j_l`ilg_^ ih_
s_[l [h^ 2 gihnbm [ai+ D_[^[]b_m b[p_ ^cm[jj_[l_^+

Oig_ cffomnl[ncihm i` nb cm ][m_ [l_ acp_h ih nb_ `i ffiq cha j[a_ %1) 2) 3&+
Eh ]ih]fomcih cn gomn \_ hin_^ nb[n iol g_nbi^ i` jlcg[ls ]ip_lcha i` meoff

^ _`_] nm \s jifs_nbs f_h_ j f[n_m ^i_m hin _r]fo^_ nb_ om_ i` inb_l ech^m i` [ffi*
j f[mnc] ij_l[ncih+ >on nb_ mo ]]_mm i` iol i\m_lp[ncihm [ffiq m om ni l_]igg_h^
cn [m [ l[ncih[f g_nbi^+

N P H H < M T

Llcg[ls ]ip_lcha i` meoff ^ _`_]nm cm i` al_[n cgjiln[h]_ [h^ cm ni^[s \_cha
^ih_ \s p[lciom g_nbi^m+ @olcha nb_ f[ mn nqi s_[lm q _ chnli^o]_^ nb_ g_nbi^
i` jlcg[ls [ ffij f[mnc] ]ip_lcha i` meoff ^ _`_] nm cgg_^c[n_fs [`n_l nl_j[h[ncih
i` nb_ meoff p[ofn) j_l`ilg_^ `il ^_jl_mm_^ `l[]nol_m i` nb_ meoff+

Eh ]bimcha nb_ [ ffij f[mnc] g [n_lc[f q _ ^_]c^_^ ih jifs_nbs f_h_) qbc]b b[^
jl_pciomfs \__h [^_ko[n_fs n_mn_^ ch _rj_lcg _hnm [n nb_ ?EPK [h^ jlip_^ m[ ncm *
`[]nils WA+ R+ Clo^eip&+

Eh ./ ][m_m nl_[n_^ \s om hi ]ig jfc][ncihm q_l_ i\m_lp_^+
P_]bhc][f jimmc\ cfcnc_m i` g i^_ffcha nb_ cgjf[hn ch iol g_nbi^ ]ihpch]_m

\s cnm mcg jfc]cns + Pb_ cgjf[hn ch nbcm ][m_ l_[ffs l_jl_m_hnm [h _h^*i\nol[nil+
Bil _g _la_h]s ij_l[ncihm cn cm h _]_mm[ls ni b[p_ ^ c``_l_h n mct_m [h^ `ilgm

i` j f[n_m ch l_m_lp_+

= Zd = J f H

G >ihji]s i h_jmDcDKD [dcFcihdc[?PDG_ [_Z_Gr[ o_j_ll[

=* D+ B g FE g > [ D g >) H* @* P G [ k ] > [

O[h[c[ h_j>DODKli m[GjmcPD[ dn_Z_GP[ [_j_h[ DI__r NgbaZeg] [h[k_DD_) D > D[]ri[g__
>j_ID i]sg_]P>Fc[_P][ hjh EEKIKEEFD j[mdgcDIr IOPKZDG+

= p]Y]CC] `(7fe fg[ba]^dCCp by]p CYHC g[kg]fY H]pgbaCFY f]h=CaCJaa YbaaagfbaY[OCFC m[*
FhZaOCY ba]lya]FOJ= Y]h]fY aa]fg[h]by>O=]mCJ fg[ba] gf]hYabCC ph]fYfYhYC >=JbaY d]h]fY fg fJ=Jhq
]jg CHfh][[fgCCgjg f]h]YJHY*
DDhC =ZaNgh] YEabagfYY>OCC>>Fgjg HYp]hfYbaY I>E g[pYCJ=Cbaf[Z CY hidch[PDFc_D_) FJOJhZaaa MN
=>NPN \ gfZap] P(COJ 3b d c qY[] Yg[OYpgYCg YffhgôC hgkYC $@* =* @hqY^dFJ=Y%*

= CYe]H ih\cr_ -. D[Cdccij_DDD f] irI_h[dci]\ DDG>GDT i]dci;GD_DycD+
EfjD p]pCCC][FJaa =,/H,EFC,>OC Ckpgpg=Ea]CCY CHaaEaYCpYpY C Ye Y H]pgfCFY aaghF qfY]p

?>K>D hji]riricc+ DIh[[hr[r hjh OPKI [mdc[_r][) fg ]sg_]r>s) 0G=Ki3rsj[rijiI+
DFED 0G]rj_DD\cr ih_j[jDD ][_[s_r DI_r\ m[h[] DIhdc[Dr[rK> j[mFchcDKD [_dcDDDD\c

D ñ g h H Z d *

M v N P H v

?ihnlc\oncih w f[ ko_mncih ^â[ffijf[mnc_ jlcg[cl_ ^o ^x`[on ^o ]l[h_
Q* ?* B g d g n Y f g n ( H* @* O c Y [ ` ] n Y

GY [gmn]jlmj] h jae Yaj] \m \x^Ym l \m [jYf] bgm] mf j\ d] ae hgjlYf l ]l( \] fgk bgmjk(
]dd] ]kl h jY laimx] w -àYa\] \] \an]jk exl`g\]k* ?Yfk d]k \]mp Yffx]k ima n a]ff]f l \]
hYkk]j( fgmk Yngfk hjY laimx -àY ddgh dYk la] h jae Yaj] \m \x^Ym l \m [jwf] aeex\aYl]e ]fl Yh jõk
dY ljxhYfY lagf \m [jYf] fx[]kkalx] hYj dY ^jY[ lm j] h Y j afn]jlakk]e ]f l \m [jwf]*
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LmYf\ Ym eYl]ja] d \] -àYddghdYkla]( fgmk Yngfk [`gaka d] hgdq]l`qdõf]( Yhjgmnx hYf
\] eYaflk ]ph]jae ]flk ]f >DOJ $@* Bjmr\cgnY%*

<mp \gmr]k \]k [Yk kga_fxk [`]r fgmk( aa f àq YnYal hYk \] [gehda[Ylagfk*
?m] w dY ^Y[adalx l][`faim] \] dY ^YZja[Ylagf \] X] l aehdYfl( fglj] exl`g\] ]kl []dd]

\] hjx^xj]f[]* Gàae hdYfl dma)exe] k]jl ö]f\g)gZlmjYl]mj*
Kgmj \]k [Yk ömf] ghxjYlagf aeex\aYl] fx[]kkYaj] ad ]kl jx[gee]f\YZd] öYngaj ]f

jxk]jn] \] \an]jk ae hdYflk imYf\ N dY ^gje] ka Za]f imàY dY _jYf\]mj*

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

Voú Bl[a_ ^_l jlcg[l_h =DijE[mnce ^_m O]b[^_f^_`_en_m
Q* ?* B g d g n Y f g n ( H* @* O c Y ò ] n Y

?a] hjae Yj] ?][cmf_ \]k N[`N\]d\]^]cl]k `Yl ]af] _jgkk] =]\]mlmf_ mf\ oaj\ `]ml]
e all] dk n]jk[` a]\]f]j H]l`g\]f n]jo ajcda[`l* De Q]jdYm^] \]j d]lrl]f . EY`j] `YZ]f
oaj \a] H]l`g\] \]j hjae Yj]f <ddghdYklac \]j ?][cmf_ \]k N[`Y\]d\]^]cl]k mfe all]dZYj
fY[` \]j O j]hYfYlagf \]j N[`N\]do\dZmf_ ]af_]^aa`jl( \a] af^gd_] ]af]k ]af_]\jaa[cl]f
N[`Y\]dZjm[`]k \mj[`_]^aa`jl omj\]*

=]d \]j RY`d \]k YddghdYklak[`]f HYl]jaYdk ]flk[`a]\]f oaj mfk ^mj KgdqY]l`qd]f(
\Yk Z]j]alk ngj`]j Z]a \]j ]ph]jae]fl]dd]f Kjm^mf_ ae >DOJ $U]fljYdafklalm l ^mj OjYmeY)
lgdg_a] mf\ Jjl`ghY\a] Z]_mlY[`l]l omj\] $@* Q* Bjmr\cgnY%*

=]a \]f -. ngf mfk Z]`Yf\]dl]f AYdd]f omj\]f c]af] FgehdacYlagf]f Z]gZY[`l]l*
=]kl]`l \a] l][`fak[`] Hg_da[`c]al rmj <f^]jla_mf_ \]k DehdYflYl]k( kg Z]kla[`l

mfk]j] H]l`g\] \mj[` a`j] @af^Y[`c]al* ?YZ]a akl \Yk KjYhYjYl ]a_]flda[` ]af @f\g)
gZlmjYlgj*

=]a ] af]j mfYm^k[`a]ZZYj]f Jh]jYlagf akl ]k fglo]f\a_ ]af]f QgjjYl ngf DehdYflYl]f
n]jk[` a]\]f]j Bjgkk] mf\ Agje rm Z]kalr]f*
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-* >ol^_hei) J+ J+) `_ail]p) >+ C+7 KgcYrYfaY c l]c`fac] c`ajmj_a[`]kcg_g a]l[`]faY
\]^]clgn [`]j]hY hgkd] g_f]klj]dfg_g jYf]faY _gdgnq* VNm__]klagfk g^ l`] kmj_a[Y
l][`faim] af l`] lj]Y le ]f l g^ kcmdd \]^][lk Y ^l]j _mfk`gl ogmf\k*% Ojm\q .1* Qk])
kgqmrfg_g kq]r\Y c`ajmj_gn* H]\_ar -450( Hgk[go*

.* Cicebg[h) R+ =+7 Qghj* I]ajg[`aj* 1( 1-Ñ11( -51.*
/* Clot^eip[) F+ R+7 Qghj* OjYneYlgd* Jjlgh* -( -.4Ñ-/1( -512*
1 * H_c\tih) J+ @+7 Jhql hjae]f]faY hgdae ]lade ]lYcjadYlY \dqY rYcjqlaY \]^]clgn cgkla]q

kng\Y [`]j]hY* V@ph]ja]f[]k o al` l`] mk] g^ hgdqe]l`qde]lY[jqda[ [gn]jY_] g^ kcmdd
\]^][lk*% âQghjgkq hjae]f]faY hj]hYjYlgn hdYkla[`]kcac` eYkk n e]\alkaf] * K* 1- 11(
Hgk[go( H]\_ar -512*

1* I_feogip[) =+ O+7 , hjae ]f]faa cgklfg)c`jqYk`[`]ng_g dgkcmlY ar hjYngq j]Z]jfgq
\m_a \dqY rYcjq laY \]^]clgn [`]j]hY* VO`] mk] g^ Zgf])[YjladY_] _ jY^lk ^jge l`]
[`]kl o al` l`] hmjhgk] g^ [gn]jY_] g^ l`] kcmdd)\]^][lk*% Ojm\q .1* Qk]kgqmrfg_g
kq]r\Y c`ajmj_gn* K* 0-.Ñ0-/( H]\_ar -504*

3 * Lif_hip) =+ H+7 UYcjqla] \]^]clgn cgkl]q [`]j]hY* $>gn]jY_] g^ kcmdd \]^][lk*% âFjYlca
cm jk l]c`fac a gh]jYlkaa fY h]ja^]ja[`]kcga a lk]f ljYdfg a f]jnfga kakl]e] * K* ./1 .0,(
G]faf_jY\( =age]\_ar -5/3*

3* N_ttch) E+ E+7 HqY_ca] hdYkle Ykkq n rmZfge [`]dqmklfg)dalk]nge hjgl]rajgnYfaa a ngkklY)
fgnal]dfgq c`ajmj_aa* $Ng^l hdYkla[ e Yl]jaY dk af \]flYd Yf\ eYpaddg)^Y[aYd hjgkl`]la[k
Yf\ l`] j]hYjY lan] Nmj_]jq*% K* 5Ñ-,( Hgk[go( H]\_ar -514*
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5+ O_g_hip) R+ O+7 - t[elsncc ^_`_enip ]b_l_j[ nlojhsg ebls[mb]big+ %Pb_ ]ip_l[a_ i`
meoff*^_`_]nm qcnb ][^[p_l ][lncf[a_+& Plo^s /2+ Rm_misothiai ms_t^[ ebclolaip+
L+ 063) Iim]iq) I_^act .615+

6+ R[mech) E+ O+7 Rijl+ J_cli]bcl+ 1) .616+
.-+ @s[eihip[) E+ J+7 Lf[mnce[ ^_`_enip ]b_l_j[ nihecg ila[hc]b_mecg mn_efig+ %Lf[mnc]

l_j[cl i` meoff*fimm ^_`_]nm qcnb ila[hc] af[mm g[n_lc[f+& @cmm_ln[nmc[+ Iim]iq .623+
..+ H_c\tih) J+ @+7 Lf[mnce[ ^_`_enip ]b_l_j[+ %Lf[mnc] l_j[cl i` meofb^_`_]nm+& Iim]iq)

I_^act .63-+
./+ Ho\_hmecc) F+ C+7 Kjsn jlcg_h_hc[ ila[hc]b_meiai mn_ef[ ^fs[ t[elsnc[ ^_`_enip eimn_c

]b_l_j[+ %Arj_lc_h]_m qcnb nb_ om_ i` ila[hc] af[mm \s nb_ ]ip_l[a_ i` meoff*^_`_]nm+&
Gih`_l_hnmc[ ji jlcg_h_hcso jf[mnc]b_meceb g[mm s g_^cnmch_+ Iim]iq .621+

.0+ Iiacf_pme[s[) C+ O+7 G pijlimo i l[hh_s jf[mnce_ ^_`_enip ]b_l_j[ jf_emcaf[mig+
%Lli\f_gm i` jlcg[ls ]ip_l[a_ i` meoff*^_`_]nm qcnb jf_rcaf[mm+& P_tcms ^ief[^ip
On[fchmeiai h[o]bhi*cmmf_^ip[n_fmeiai chmncnon[ pimmn[hipcn_fhic ebclolacc+ Iim]iq
.624 +

.1+ Pl_ns[eip) J+ E+7 Rid_h+*g_^+ /+ .) .623+

.2+ Gbpilimnoebch[) E+ E+7 G pijlimo i jf[mnce_ ^_`_enip eimn_s ]b_l_j[ jifcg_ncfg_n[*
elcf[nig+ %Lli\f_gm i` jf[mnc] l_j[cl i` meoff*^_`_]nm qcnb jifsg_nbsfg_n[]lsf[n_+&
Plo^s O[l[nipmeiai chmncnon[ pimmn[hipcn_fhic ebclolacc c ilnij_^cc+ O[l[nip .62.+

.3+ Aln_pnmc[h) H+ JH7 Oip+ I_^+ /) .62.+

.4+ Gbcnlip) B+ I+7 Cimj+ @_fi 0) ./Ö.2) .613+

.5+ >olg[h) I+7 =g_l+ &+Oola+ 3/) .) ./1Ö2) .610+

.6+ A]bifm) @+ J+) ?if]fioab) F+ =+7 Oola_ls+ .4) /) 0-1Ö0.1) .612+
/-+ Afechm) S+) ?[g_lih) A+7 E * J_olimola+ 2) .66Ö/-2) .613+
/.+ Ehal[b[g) B+) =f_r[h^_l) A+ =+7 J_q Ahaf+ F+ I_^+ .-) 03/Ö5) 1-/Ö4) .614+
//+ G_ll) =+ O+7 E * J_olif+ Lms]bc[n+ 3) .25) .610+
/0+ Gf_chm]bgc^n) K+7 ?bclola 0) /40Ö4) .61.+
/1+ K^ig) Sii^b[f) Sl[oh7 J_olimola_ls 6) 3) .62/+
/2+ Ni\chmih) N+ C+) I[]=fcmn_l) =+ @+7 >lcn+ F+ Oola+ 1/) 2) .40) .621+
/3+ Og[ff) E+ I+) Cl[b[g)I+ L+7 >lcn+ E * Oola+ 00) .0-) .-3Ö.0).612+

%Lli`+ R+ @+ Cifip[hip& 7 P_jfsc j_l .3 %?+ E+ P+ -+& Iimep[ C /. Q+ O+ O+ N+
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?b[cl i` I[rcff[ls [h^ B[]c[f Oola_ls i` nb_ On[n_ Limnal[^o[n_ I_^c][f O]biif
@_j[lng_hn i` I[rcff[ls [h^ B[]c[f Oola_ls i` nb_ H_hchal[^ Ehmncnon_ i` Pl[og[nifias

[h^ Klnbij[_^c]m H_hchal[^ %QOON&

HK?=H LH=OPE? IAPDK@O KB @EO?EOEKJ KB OI=HH
@KNO=H =J@ RKH=N EJPAN@ECEP=H OGEJ BKH@O

<* <* G DH = @ M B

=`n_l \olhm) ]ihnl[]ncha m][lm ^_p_fij qbc]b `ilg jligch_hn lc^a_m mnl_n]b_^
[\ip_ nb_ ]ih][p_ j[lnm i` nb_ \i^s mol`[]_) _+ a+ ch nb_ l_acih i` nb_ chn_l^cacn[f
mech q_\m) nb_ [hn_]o\cn[f `imm[) nb_ [rcff[) _n]+ =n nb_ gig_hn i` nb_lg[f chdols
nb_ mech i` nb_m_ j[lnm l_g[chm ]ip_l_^ oj \s nb_ mollioh^cha mech+ Pb_ ]ih*
nl[]ncha m][lm nb_l_`il_ ^_p_fij ih nb_ [hn_lcil il jimn_lcil \il^_l i` nb_ [rcff[)
ih nb_ ^ilm[f il pif[l \il^_l i` chn_l^cacn[f jcnm) _n]+ Pbcm `[]n acp_m mo``c]c_hn
l_[mih `il ^ cmnchaocmb cha \_nq__h ^ilm[f [h^ pif[l chn_l^cacn[f m][l lc^a_m+ Pb_
^ c``_l_hnc[ncih cm nb_ gil_ cgjiln[hn mch]_ mig_ j_]ofc[lcnc_m ch nb_ mnlo]nol_
[h^ `oh]ncih i` nb_ mech i` nb_ ^ilm[f [h^ pif[l [mj_]n i` nb_ b[h^ g[e_ cn
h_]_mm[ls ni j_l`ilg nb_ fi][f jf[mnc] ^cm]cmcih \s ^c``_l_hn g_nbi^m ih nb_
^ilm[f [h^ nb_ pif[l m][l lc^a_+

Pb_ oh^[g[a_^ mech i` nb_ [rcff[) ]on \s [ V*jf[mns chni msgg_nlc][f) [msg *
g_nlc][f il ]ig\ch_^ `f[jm) g[s \_ nl[hmjim_^ ni nb_ mc^_ i` nb_ \l_[mn [m q_ff
[m i` nb_ \[]e+ Pb_ oh^[g[a_^ mech i` nb_ chn_l^cacn[f jcn) biq_p_l) ][h ihfs \_
mo ]]_mm`o ffs nl[hmjim_^ ni nb_ ^ilmog i` nb_ b[h^) c+ _+ cn cm mocn[\f_ ihfs `il
nb_ ^ cm]cmcih i` ^ilm[f m][l lc^a_m+ Eh pif[l m][l lc^a_m cn cm \_nn_l ni om_ [ `f[j
i` j[fg mech [h^ nl[hmjim_ cn ni nb_ chn_l^cacn[f jcn+

Pb_m_ lof_m [lcm_ `lig nb_ _h^_[piol ni []bc_p_ nb_ l_]ihmnlo]ncih i` nb_
hilg[f [h[nig c][f mb[j_ i` nb_ chn_l^cacn[f jcnm %i` nb_ m_]ih^) nbcl^ [h^ `iolnb
chn_l^cacn[f mj[]_&) nb_ pif[l \il^_l i` qbc]b cm hilg[ffs `ilg_^ \s [ mfcabnfs
l[cm_^ mech `if^+ Pb_ `if^ ]ihmcmnm i` mech qbc]b) ih cnm pif[l [mj_]n) cm i` nb_
m[g _ ech^ [h^ nb_ m[g_ mnlo]nol_ [m nb[n i` nb_ j[fg) \on ih nb_ mc^_) `[]cha nb_
jcn) cm mcg cf[l ni nb[n i` nb_ ^ilmog i` nb_ b[h^+

Blig nb_ ^ilmog i` nb_ b[h^ nb_ mech mfij_m chni nb_ chn_l^cacn[f jcn \s [h
_p_h mf[hn+ D_l_ ihfs nl[hmp_lm_ m][l lc^a_m ^_p_fij [`n_l \olhm+

Pb_ chn_l^cacn[f q_\m g[s oh^_lai j[nbifiac][f ]b[ha_m ch mb[j_ [h^ ^c*
g _hmcih \s ]ihnl[]ncha m][lm i` nb_ j[fgm [h^ nb_ pif[l [mj_]n i` nb_ `cha_lm+
Sb_h ]ihnl[]nol_m ^_p_fij ih nb_ pif[l [mj_]n i` `cha_lm nb_ me ch i` nb_ j[fg
cm ^l[qh niq[l^m nb_ chn_l^cacn[f q_\+ Lf[mnc] ^ cm]cmcih i` ]ihnl[]nol_m ih nb_
pif[l [mj_]n i` `cha_lm cm [cg_^ [n j_lgcnncha nb_ mech i` nb_ j[fg ni l_nolh ni

//-



cnm h[nol[f jimcncih+ Oig_ncg_m) biq_p_l) ij_l[ncih i` nb_ q_\ cnm_ f` [jj_[lm
ch^c][n_^ c` nb_ me ch ih nb_ mc^_ i` [^d[]_hn `cha_lm l_kocl_m f_hanb_h cha ch il^_l
ni ^__j_h nb_ ch n_l^ cacn[f mj[]_+

=ff ]iha_h cn[ f ch n_l^ cacn[ f g_g\l[h_m i` nb_ msh^[]ns fs nsj_ [l_ \on
p[lc[ncihm i` nb_ hilg[f ch n_l^ cacn[ f q_\+ =ff ch n_l^ cacn[f q_\m nia_nb_l g[s

)

0*k0*k ,*k'+/*" ,*k4+/*k%,*k4+/*k

Aa_* -Ñ/* K dYkla[ \ak[akkagf g^ \gjkYd af l] j\ a_ alY d k[Yj ja\_]k* Ñ Nqee]lja[Yd h Y ll] jf g^
l`] U)hdYklq o al` ]imYd egZadalq g^ Zgl` ^dYh k VAa_* -%7 Ykqee ]lja[Yd h Y ll] jf o al` Z] ll] j
egZadalq g^ l`] fYjjgo ]j ^dYh * $Aa_* .%7 log Ykqee]lja[Yd h Y ll] jf o al` Y [geegf af[akagf
[mllaf_ Y[jgkk l`] k[Yj ja\_] $Aa_* /%* =]dgo l`] \ aY_jYe k l`] Yhhjgpae Yl] \]_j]]k g^ l`]

Yf_d]k( Y l o`a[` l`] af\ana\mYd k][lagf g^ l` ] af[akagf e]]l( Yj] _an]f*

`ilg [ ]ihnchoiom `i f^ fcg cncha nb_ mjl_[^cha i` `cha_lm) [ `oh]ncih kocn_ ch^cm
j_hm[\f_) _ +a + `il j f[scha gomc][f chmnlog_hnm %P[\+ /) Bca+ 4 &+
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Kh nb_ ^ilm[f \il^_l i` nb_ ch n_l^ cacn[ f jcn ]ihnl[]ncha m][l \[h^m il
\ofacha m][l lc^a_m g[s ^_p_fij `lig m][lm chpifpcha nb_ qbif_ ^ilmog i` nb_
b[h^) qbc]b g[e_ nb_ ^ilmog i` nb_ b[h^ ]ihnl[]n ch [ nl[hmp_lm_ ^cl_]ncih [h^
cgj_^_ nb_ mjl_[^cha i` nb_ `cha_lm+ Eh ^_j_h^_h]_ ih nb_ mb[j_) nb_ fi][ncih
[h^ nb_ ko[fcns i` nb_ mech i` mo]b m][l lc^a_m) fi][n_^ ih nb_ ch n_l^ cacn[ f al[^c_hn)
cn cm jimmc\ f_ ni [nn[ch ]igjf_n_ il j[lnc[f cgjlip_g_hn \s omcha ih_ il nb_ inb_l
i` nb_ `i ffiq cha nsj c][ f j[nn_lhm i` fi][ f mech j f[mns \s nb_ _r]b[ha_ i` ijjimcha
nlc[haof[l `f[jm %Bca+ .Ö0&+

E` nb_ ]b[ha_m ch nb_ mech i` \inb al[^ c_hnm i` nb_ m][l lc^a_ il nb_ \[h^m
[l_ [jjlircg[n_fs nb_ m[g_) [ j[nn_lh i` nlc[haf_m q cnb nb_ ]on mc^ _m lohhcha
[n [haf_m i` 3- [h^ 3- ^_al__m ni nb_ \[m_ l_mj_]ncp_ fs [h^ i` [ f_hanb i` [\ion
.2 gg+ _[]b) ^_j_h^cha ih nb_ f_hanb i` nb_ ]l_mn i` nb_ m][l lc^a_) cm l_]ig *
g_h^_^ %Bca+ .&+ .

E` nb_ ^ilm[f mol`[]_ i` nb_ m][l ip_lb[hacha nb_ chn_l^ cacn[ f jcn `lig nb_
^ilm[f mc^_) cm lioab [h^ nbc]e_h_^) [h [msgg_nlc][f j[nn_lh q cnb mc^_ ch]cmcihm
i` /- gg+ f_hanb _[]b lohhcha [n [haf_m i` [\ion /- [h^ .2- ^_al__m l_mj_]ncp_fs )
cm l_]igg_h^_^+ Pb_ g c^^f_ jilncih i` nb_ m_ll[n_ ch]cmcih f_[^m [fiha nb_

0 0 /



]l_mn i` nb_ lc^a_+ = h[lliq [h^ q_ff gi\cf_ `f[j cm nbom ^cmm_]n_^ `lig nb_ oh*
^[g[a_^ mech ih nb_ ]ih][p_ al[^c_hn i` ih_ mc^_ q[ff i` nb_ chn_l^cacn[f jcn
%Bca+ /&+ Pb_ `f[j cm nb_h mqoha \s ]ihmc^_l[\f_ lin[ncih chni nb_ a[j qbc]b b[m
ij_h_^ ih nb_ ^ilmog i` nb_ b[h^ \_nq__h nb_ qioh^ _^a_m i` nb_ ch]cmcih
nblioab nb_ m][l+

Aa_* *$ Kgklgh]jYlan] j]km dl g^ emdlahd] \ak[akagfk g^ \gjkYd af l]j\a_ alYd k[Yj ja\_]k Yhhjgp)
aeYl]dq g^ l`] kYe] \]_j]] g^ [gfljY[lmj]*

E` nb_ ]l_mn i` mo]b [ ]i[lm_ m][l lc^a_ cm ip_lb[hacha \inb `cha_lm _ko[ffs
[h^ nb_ ]ih][p_ al[^c_hn ih \inb ijjimcha q[ffm i` nb_ chn_l^cacn[f jcn cm fch_^
q cnb oh^[g[a_^ mech) cn cm [^pcm[\f_ ni om_ [ j[nn_lh i` nqi `f[jm qcnb ch]cmcihm
[n [haf_m i` [\ion /- [h^ .2- ^_al__m _[]b) dich_^ \s nb_ ]iggih ch]cmcih
]onncha nblioab nb_ nbc]e_h_^ m][l ^iqh cnm ^ilm[f al[^c_hn %Bca+ 0&+ Pb_ nqi
h[lliq [h^ q _ff gi\cf_ `f[jm [l_ lin[n_^ mi nb[n nb_s g__n [fiha ih_ g[lach
[h^ nbom `cff nb_ a[j ih nb_ ^ilmog i` nb_ b[h^ qbc]b b[m ij_h_^ [`n_l nb_
qioh^ _^a_m i` nb_ ch]cmcih g[^_ nblioab nb_ m][l b[p_ j[ln_^+ Sb_h nb_ nqi
`f[jm) ilcach[ffs m_j[l[n_^ \s [ qc^_ [haf_) [l_ lin[n_^) nb_cl \[m_m [l_ l[cm_^
[h^ n[e_ ih nb_ mb[j_ i` [h ojlcabn ]ih_+ Eh il^_l ni chp_lm_ nbcm ]ih_ [h^
^__j_h nb_ ^ilm[f al[^c_hn i` nb_ chn_l^cacn[f jcn mncff `olnb_l) nb_ ch]cmcih
nblioab nb_ m][l gomn \_ g[^_ mo``c]c_hnfs ^__j) [h^ [`n_l nb_ ij_l[ncih [ jl_m*
mol_ ^l_mmcha gomn \_ [jjfc_^ ni g[e_ nb_ `f[jm [^b_l_ ni nb_ nbom ^__j_h_^ `fiil+

E` mcg cf[l ]b[ha_m [fmi _rcmn ch nb_ l_acih i` inb_l chn_l^cacn[f jcnm) j f[mnc]
^ cm]cmcih ][h \_ j_l`ilg_^ ch nb_ m[g_ il mcg cf[l q[s \s mo]]_mmcp_ ij_l[ncihm
q cnb [jjlijlc[n_ [fn_l[ncihm [m ni nb_ f_hanb [h^ [haf_m i` nb_ mc^_ ch]cmihm
%Bca+ 1&+
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Bclmn i` [ff nb_ [onbil q cmb_m ni jichn ion nb[n b_ ^i_m hin chn_h^ ni ^_[f
qcnb nb_ ch^_j_h^_hn [h^ _rn_hmcp_ ]b[jn_l i` msh^[]nsfs+ Pbcm l_jiln cm ihfs
]ih]_lh_^ qcnb nb_ h_q [h^ nsjc][f g_nbi^ i` jf[mnc] ^cm]cmcih i` nb_ q_\ qbc]b
cm j[lnc]of[lfs mocn[\f_ cm ][m_m qb_l_ cn cm h[nol[ffs [ fcnnf_ \cn nii jligch_hn)
il mfcab nfs fc`n_^ il ]ihnl[]n_^ \s [ m][l) \on qb_l_ nb_ hilg[f chn_l^cacn[f jcn
cm jl_m_lp_^+ Ap_h [ mg[ff) m__g chafs ohcgjiln[hn ]b[ha_ ch nb_ mb[j_ i` nb_
chn_l^cacn[f q_\ mcah c`c][h nfs cgj_^_m [\^o]ncih i` nb_ `cha_lm [h^ nbom nb_
`oh]ncih[f _``c] c_h]s i` nb_ b[h^+ Eh mo]b ][m_m f[la_ ^cm]cmcih `iffiq_^ \s

0 0 0



[ `l__ me ch al[`n cm hin mo ``c] c_h nfs ch^c][n_^ ) [h^ mi cn cm j[lnc]of[lfs om_`o f ni
\_ [\f_ ni j_l`ilg ihfs [ fi][ f j f[mns + Oo]b [ j f[mns \_]ig _m ch_pcn[\f_ `il nb_
]igjf_ncih i` l_j[cl [`n_l [ jl_pciom f[la_ l_]ihmnlo]ncp_ ij_l[ncih+

.+ L f[mnc] ^ cm]cmcih i` nb_ ch n_l^ ca cn[ f q_\ ch il^_l ni ^__j_h nb_ ch n_l*
^ cacn[ f mj[]_ [h^ nbom _hb[h]_ [\^o]ncih i` `cha_lm ch [ jc[hi j f[s_l %Bca+ 2)

J > > (

Aa_* 1* KYll]jf g^ h dYkla[ \ak[akagf g^ l`] af l] j\ a_ alY d o]Z6 QDD hYde g^ `Yf\( QÑQD ngdYj
_ jY\ a]f l [ j]k l g^ o]Z( DDDÑDQ _jY\ a]f l g^ af l] j\ a_ alY d o]Z( DÑDD af l] j\ a_ alY d hal*

3) 4 &+ = g[h i` // ]igjf[ch_^ i` \_cha oh[\f_ ni mjl_[^ bcm `cha_lm mo ``c] c_h nfs
qb_h jf[scha [ gomc][f chmnlog_hn+ >inb b[h^m fiie_^ [fg imn hilg[f) ihfs nb_
`cha_lm q_l_ mig _qb[n mbiln_l [h^ ih mjl_[^cha nb_g [m q c^_ [m jimmc\ f_ [h
i\mn[]f_ ch nb_ `ilg i` ]ihmc^_l[\f_ n_h mcih ch nb_ mech [n nb_ \il^_l i` nb_
j[fg [h^ nb_ ch n_l^ cacn[ f q_\m \_][g_ ^cm]_lhc\f_+

L f[mnc] ij_l[ncihm q_l_ j_l`ilg_^ ih nb_ ch n_l^ ca cn[ f q_\m `il ^__j_h cha
nb_ ch n_l^ cacn[ f mj[]_ [h^ nbom f_hanb_h cha nb_ \[m[f jb[f[ha_m) nb_ f_hanb i`
nb_ ch^cpc^o[f ]igjih_hnm i` nb_ ch]cmcihm [giohncha ni 5Ö.- gg+ Pb_ mo\*
]on[h_iom ncmmo_ [h^ j[lnfs [fmi nb_ nl[hmp_lm_ `[m] c[ \oh^f_m q_l_ ][l_`o ffs
^ cmm_]n_^ \s [ l[mj[nils) [h^ nb_h [ nlc[haof[l pif[l mech `f[j ]on ni ]ip_l nb_
qioh^ a[j ch nb_ chn_l^ cacn[f jcn+ Pb_ mc^_m i` nb_ \[m[f jb[f[hr i` _[]b `cha_l
q_l_ nbom f_hanb_h_^ \s nb_ f_hanb i` ih_ ]igjih_hn i` nb_ ch]cmcih+ =m [ l_mofn
i` nb_ ij_l[ncih nb_ mech hi fiha_l cgj_^_^ nb_ gip_g _hnm i` nb_ g _n[][lji*
jb[f[ha_[f dichnm+

= s_[l f[n_l nb_ j[nc_hn m_hn nb_ `i ffiq cha f_nn_l7 ÜE [g mno^scha nb_ ]_ ffi
[h^ jc[hi [n nb_ gomc][f m]biif+ Pb_ ij_l[ncih q[m i` al_[n [^p[hn[a_ ni g_+
Scnb mi mg [ff [ ][j[]cns `il mjl_[^cha nb_ `cha_lm E qiof^ h_p_l b[p_ \__h [\f_
in jf[s nb_ ]_ ffi ) hin ni g _hncih nb_ jc[hi+ Pb_ m][lm b[p_ [fl_[^s \__h [\mil\_^+
E ][h hiq mj[h gil_ e_sm gil_ _[ m cfs +á

/+ L f[mnc] ^ cm]cmcih \s p[lciom j[nn_lhm i` nqi m][l lc^a_m ih nb_ `cha_lm
%Bca+ 4&+ = \is) ih_*s_[l*if^ ) m][f^_^ bcm f_ `n b[h^ q cnb \icfcha q[n_l) [h^ nb_
l_mo fncha m][lm ][om_^ [ `f_r cih ]ihnl[]nol_ i` nb_ /h )̂ 0l̂ [h^ 1nb `cha_l+ D_ q[m
ij_l[n_^ ih ih]_ ch Iim]iq [h^) ch .621) `iol ij_l[ncihm) ch qbc]b nl[hmjf[h*
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n[ncih i` mech ni nb_ j[fg i` nb_ b[h^ q[m j_l`ilg_^ \s nb_ En[fc[h g_nbi^) q_l_
][llc_^ ion ch H_hchal[^+

Eh .622 nb_ j[nc_hn q[m [^gcnn_^ ni nb_ ?fchc] [n nb_ [a_ i` .-) \_][om_ i`
[ m][l _``_]ncha [ `f_rcih ]ihnl[]nol_ i` nb_ ch^_r `cha_l+ Eh [^^cncih ni nbcm
[h _hf[la_^ chn_l^cacn[f q_\ b[^ ^_p_fij_^ ih nb_ _^a_ i` nb_ al[`n \_nq__h

Aa_* 3 *

/
Aa_* 3*

Aa_* 5 *
Aa_* 3Ñ5 * K dYkla[ \ak[akagf g^ af l]j\ a_ alY d o]Zk* O]fkagf g^ l`] kcaf gf l`] ]\_] g^ l`]
hYde ( e Yfa^]klaf_ alk]d^ Zq l`] da^laf_ mh g^ Y ^gd\( aeh]\]k YZ\m[lagf g^ ^af_]jk $Aa_* 3 *u
KYll]jf g^ af[akagfk a f k a l m Yf\ l`] j]km dlk Y^l]j gh]jYlagf $Aa_* 3 Yf\ 3%* ?ak[akagf
g^ Y k[Yj)ja\_] gf a\]p ^af_]j af ^d]pagf [gfljY[lmj] Yf\ \ak[akagf g^ Yf afl]j\a_alYd

o]Z $Aa_* 5 %*

nb_ 0l̂ [h^ 1nb `cha_l+ Qh^_l fi][f [h[_mnb_mc[ j f[mnc] ^ cm]cmcih i` \inb `if^m
q[m j_l`ilg_^ \s nb_ `off om_ i` [ff ]c][nlct_^ mech+

Pb_ f_hanb il nb_ hilg[f ch^_r `cha_l i` nb_ lcabn b[h^ q[m 30 gg+) nb_
f_hanb i` nb_ pif[l [mj_]n i` nb_ ]ihnl[]n_^ ch^_r `cha_l i` nb_ f_`n b[h^ q[m
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1- gg+8 nb_ mbiln_h cha [giohn_^) nb_l_`il_) ni /0 gg+ Pb_ ]l_mn i` nb_ m][l
lc^a_ chpifp_^ nb_ \[m[f [h^ g c^^f_ jb[f[hr [h^ q [m .3 gg+ fiha+ Kh nbcm
mnl_n]b cn q [m h_]_mm[ls ni j_l`ilg nb_ f_hanb_h cha \s /0 gg+) c +_ + \s .12"
ch l_f[ncih ni f_hanb i` nb_ ]l_mn+ Pb_ mc^_ al[^ c_hnm i` nb_ m][l lc^a_ q_l_ kocn_
\li[^) nb_ ]l_mn l[h mig _qb[n i\fcko_fs ni nb_ [rcm i` nb_ `cha_l+ Pb_ mb[j_ i`
mo]b [ lc^a_ l_kocl_m [ ^io\f_ j[nn_lh i` ijjimcha nlc[haof[l `f[jm q cnb mc^_m
lohhcha [n [haf_m i` 3- ( 3- ^_al__m _[]b %m__ l_jiln ch ÜKlnij_^cs[) Pl[pg[ni*
fia cs[ c Llin_tclip[hcs_á 0) .623 %Bca+ .4 [h^ .6&+ Pb_ ch^_r i` nb_ ni n[ f ch]l_[m_
i` f_hanb cm _ko[f ni .31" i` nb_ f_hanb i` nb_ ]_hnl[f jilncih i` nb_ ch]cmcih +
Pb_ ch^cpc^o[f ]igjih_hnm i` nb_ ch]cmcih q_l_ ]bim_h [n [ f_hanb i` .3 ni .1 gg+

Pb_ chn_l^ cacn[ f m][l lc^a_ ih nb_ pif[l [mj_]n q [m l_j[cl_^ \s j f[mnc] ^cm*
]cmcih [m ^_m]lc\_^ [\ip_) nb_ ch^cpc^o[f ]igjih_hnm i` nb_ ch]cmcih \_cha .- gg+

0+ L f[mnc] ^ cm]cmcih i` [ ]ihnl[]n_^ m][l lc^a_ `il nb_ ^__j_h cha i` nb_ `clmn
ch n_l^ cacn[ f mj[]_ [h^ ^ cm]cmmcih i` [ m][l \[h^ ih nb_ l[^c[f [mj_]n i` nb_ ch^_r
`cha_l %Bca+ .- ni ./&+ Pb_ m][l ^_p_fij_^ [`n_l \olhm ch ]bcf^bii^+

Eh .626) nb_ \is q[m [^g cnn_^ ni nb_ ?fchc] [n nb_ [a_ i` .2 [h^ ]igjf[ch_^
i` fcg cn[ncih i` gip_g_hnm) j[lnc]o f[lfs ch [\^o]ncih i` nb_ nbog\ i` nb_ lcabn
b[h^+ @ cm]cmcih i` nb_ ]ihnl[]ncha m][l [h^ ^__j_h cha i` nb_ ch n_l^ ca cn[ f mj[]_
q[m ch^c][n_^ + L f[mnc] ^ cm]cmcih qcnb nl[hmjimcncih i` [ nlc[haof[l `f[j) nb_
f_hanb i` nb_ ]igjih_hnm i` nb_ ch ]cm cih \_cha .- gg+) q [m j_l`ilg_^+ Pb_ `f[j
q[m nb_h jf[]_^ chni nb_ `fiil i` nb_ ch n_l^ ca cn[ f jcn [h^ nbom nb_ mc^ _m i` nb_
[^d[]_hn ^ cacnm q_l_ f_hanb_h_^ \s .- gg+ %ij_l[ncih j_l`ilg_^ \s =+ P+ Pcnip[&+

Pb_ m][l \[h^ ih nb_ l[^c[f [mj_]n i` nb_ ch^_r `cha_l q[m l_j[cl_^ \s
[ j f[mns i` nqi ijjimcha nlc[haof[l `f[j j[nn_lh q cnb nb_ ]on mc^ _m i` ih_
nlc[haf_ \inb \_cha 3 gg+ fiha [h^ lohhcha [n [haf_m i` 0- ( 6- ^_al__m) [h^
nbim_ i` nb_ inb_l 5 gg+ [h^ 3- ( 3- ^_al__m l_mj_]ncp_fs +

D _[fcha jli]__^_^ \s `clmn chn_hncih ) nb_ m][l \[h^m q_l_ l_gip_^ [h^ nbom
[\^o]ncih i` nb_ nbog\ q[m ch]l_[m_^ mo ``c] c_h nfs +

Pb_ gchil j f[mnc] ij_l[ncihm) ^_m]lc\_^ [\ip_) [l_ ^_mnch_^ `il m_p_l_
`oh]ncih[f ^cmil^_lm i` nb_ chn_l^ cacn[f mj[]_ qbc]b jl_pciomfs `ioh^ fcnnf_
[nn_hncih \inb ch nb_ fcn_l[nol_ [h^ ]fch c][ f jl[]nc]_+

Pb_ [onbil) biq_p_l) q cmb_m ni jichn ion nb[n nb_ cgjiln[h]_ i` nb_ b[h^
ch nb_ fc`_ i` g[h j f[]_m [m bcab) [ ^_g[h^ `il `oh]ncih[f [h^ mnlo]nol[f l_j[cl
ih nb_ l_]ihmnlo]ncp_ mola_ls i` nb_ b[h^ [m ih nb[n i` nb_ `[]_+

OQII=NU

O][l ]ihnl[]nol_m [h^ jlig ch_hn me ch `i f^m ih nb_ ^ilm[f mol`[]_ i` nb_
ch n_l^ cacn[ f jcn) qbc]b ^_p_fij [`n_l \olhm) cgj_^_ nb_ gip_g_hn i` `cha_lm)
j[lnc]of[lfs [\^o]ncih+ E` nb_l_ cm _hioab mech ih \inb mc^ _m i` nb_ jlig ch_hn
`if^ cnm l_j[cl g[s \_ [nn[ch_^ \s [ fi][ f j f[mns omcha ijjimcha nlc[haof[l `f[jm
q cnb mc^_ ch]cmcihm i` p[lciom [ha f_m nb_ ^_al__ i` qbc]b ^_j_h^m ih nb_ mb[j_
i` \inb al[^c_hnm+ Eh nb_ l_acih i` nb_ ch n_l^ cacn[ f jcn q _ ff gi\cf_) h[lliq
nlc[haof[l `f[jm i` b_[fnbs mech g[s \_ ]on `lig ijjimcha mol`[]_m i` nb_ ]ih*
nl[]n_^ `cha_lm [h^ lin[n_^ ^ilm[ffs \s [ ]ihmc^_l[\f_ l[ha_ mi [m ni ]ip_l nb_
l[q \_^ i` nb_ a[jcha qioh^ f_ `n [`n_l ^ cm]cmcih i` nb_ m][l+ Bil nb cm joljim_
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mcha f_ il ^io\f_ j[nn_lh [l_ om_^) nb_ f[nn_l \s _r]b[hacha nqi ijjimcha nlc[haof[l
`f[jm q cnb nb_ nqi ]on mc^_m lohhcha [n [haf_m i` [\ion /- [h^ .2- ^_al__m
l_mj_]ncp_fs+

Kh nb_ pif[l [mj_]n i` nb_ chn_l^cacn[f jcn m][l ]ihnl[]nol_m [l_ i\m_lp_^
ih nb_ \il^_l i` nb_ j[fg `ilgcha mech `if^m qbc]b h[lliq nb_ chn_l^cacn[f mj[]_
[h^ ]ihmc^_l[\fs ncabn_h nb_ chn_l^cacn[f q_\ ih [\^o]ncih i` `cha_lm) cgj_^cha
nbcm gip_g_hn) mi cgjiln[hn) _+ a+ qb_h jf[scha [ gomc][f chmnlog_hn+ Bil l_*
f_[mcha nb_ n_hmcih i` nb_ mech) [h^ ch nbcm q[s _hb[h]cha [\^o]ncih i` nb_
`cha_lm) cn cm h_]_mm[ls ni om_ kocn_ [ ^c``_l_hn g_nbi^ i` jf[mnc] l_j[cl7 [ nlc[h*
aof[l `f[j cm ]on `lig nb_ pif[l [mj_]n i` nb_ q_\+ =`n_l nbcm ^cm]cmcih i` nb_
^ilm[f al[^c_hn i` nb_ q_\ [h^ nb_ chn_l^cacn[f jcn cm j_l`ilg_^ \s nqi m_]ncih[f
ch]cmcihm+ Pb_ `f[j cm nb_h jf[]_^ ihni nb_ `iil i` nb_ chn_l^cacn[f jcn [h^ nbom
g[e_m cn qc^_l+ Eh nbcm q[s [fmi nb_ chn_l^cacn[f mj[]_ cm ^__j_h_^ \s nb_ f_hanb
i` ih_ m_]ncih[f ch]cmcih+

= C = J C C

I_]PDihdc[]PDk_]GD_ ]hi]i3q j[]]_h_oDdc h_OidhgcDr le bad`e p D dc[[iDD>cr
I _ [ ] h [ d c> cd _ > H cr ]G d c[ [ i G G K ,G D

< * < * E D C H 2 ] h j

C Y OCED^YCJC >OJhJC] HJFfYEDZdl>=GDS =fYlaCC FC>OC hqådyJ=Za] >OCCl]CCC C =ZafqFEDZa]
>FEaYYFC cg:c` f g [ b a] g c g ^ g Z CYkC[YaJO CY^d = fY^dCC gú ( kf YiC O ] baZC g f Y h q e Y Y h YY k] ^d]C C ]
` g 2 m lq ag fg^d=C:FCJ>OZ f Y b aZ al]= * D dhC CYbaCCCC YYf Y [g= cgY[` Z 2gFJ=Zap >FYpYp =ZafqFEaZap
>FEaY^dJF h Y[ []Y]C C ] ` p Z g ke g c ` g e [[l`g` 6 fbaY[OCFJC =>Oh]YCZaHC ph]q jg baZC Z aH C bag[fqOYHC
> hYNEDCCCJC =]^dCCCCJC qAEDJ= 2,F,=ZDS hYYh]NJ= = YY=C>CHJ>OC JO 0:JhHZD >FYOJ=* S ghge g
fg^d=C<>CZa] qYFC ] p h ]q jg b aZC Z a] bag [F q jZ a Y^dghg=JC cg:c` H gjqp 2ZapZ YYCH>S=J=YCZa f Y 2 g c g Z g `
fg= ]hpC g[pC [ p Y f q p Z ap f Y b aZ al]= Z gå EaY[pf H ]Y[fYbaZay]=JC =fY^dCCZa ` f g k]hC q p Z a C Y z g baZe g ú
q j g b a Z [ p g h g f q pZ aE aY c ` [ p ` CY /C^dF:eqag h YC ] kq ag fg k]hpCJ [pZ f g [ b a] hY[[]i]CCC hq2X,= ,C
FJ^d>C* E E b aY /SJSJ fhCH>CCDJS>Y J^dCCJCCZa] CEDC >^d=J>CCZa] $bbCSqhZd CEaY>SCFC =>Sh]CCZdH
g2e 2`ge ^d= qp p h ] q jg b aZ C Z ap Eag[fqpJ= f h f q j b a Y p 2 g c g Ze p h Y Y h ] Y g k g c g bag . , U -1,|*

C Y b a Y ^ dJ C C g a a [ p g h g f ] H J F f Y b aZ ap ] = Z ap = f Y ^ dC C C Y å E a ag k Y ag p [ Y h q 2 p $J = Z a] [ p Y Y [ ] C C Y F h Y f

b aY ^ dJ C C J C F g Y [C ( Y Y p h Z a= Y a g e C ] f h g [ k ] p =SJ ^dY Z f h gH ]: F q p gF ( ` f h ] Y f ] h f g C Y p Y f q p Z a ] = hg:F )

^ d> C C Z a] FJ ^d>CZa] > F E aY ^ dF C f h C q>C ED>CCJH h Y / = ] ^ d2 C C C f Y E D Z dX ] = ( C ]g2pJ ^dC H J H ( C Y f h C H ] h ( f h C

C j h ] f Y H q Y Z aF Y b a Z C Z a p C C > p h qH > C p Y p * q [ p h Y C > C C Y C Y p Y Y [ ] C C Y ` q = ] ^ dC i ] C C Y h Y Y k ] ^ d ] C C Y

f Y b a Z a p ] k C ] g 2 p g ^ dC H Y [ g = ] h e ] C C J ^ d h q j Y Y a]b_f]N( f b a Y [ p C F C 6 p h ] q j g b a Z C Z a a a E a g [ f q p = C F h Y C = Y ag p

f Y E a Y ^ dJ C C g j g [ F Y p Y > F E lY ^ dF C ( Y Y p ] o h Y [ [ ] F Y a g p ^ d k q H Y [ g [ p Y = C C H a a i Y [ p Y H f h Y Y h ] Y Y [ f Y p

> F E aY ^ dF C C Y [ p g h g C ] = f Y ^ dC C Z a ` Y ` g = f Y ^ dC C Z a * E D g [ F q p b ag bc ` p [` f Y Y ` g = f Y ^ dC C Z a ` h Y [ f aC h Y ] p

] ] * C h f kpge p Y F Y [ ] q ^ d E aC C Y ] p [ Y f g k ] h p C J [ p Z c g bc ` g [ C J = YC C Y f Y b a Z a p k k f Y = ] b aC C C C q g Y ` g `

[ g [ p Y = C g a a f Y [ p C h Y Y h ] Y g = *

# ( $ & " (
H[ ]ill_] ncih ]b clo la c][ f_ ^_m j fcm ch n_l^ ca cn[or j[ fg [cl_m _n ^ilm[or w .â[c^_

^_ f[ g xnbi^_ ^_ f[ j f[ mnc_ _h V

G]k [gfljY[ lm j]k [a[Ylja[a]dd]k ]l d]k hdak l]f\mk \] dY h]Ym( j]km dlYf l \]k Zjmdmj]k
kmj dY kmj^Y[] \gjkYd] \]k hYjla]k af l]j\ a_ alY d]k \] dY eYaf ^gfl gZklY[d] w . YZ\m[lagf
] l YfxYf lakk]f l d]k egmn]e]flk \]k \ga_lk* <m [Yk \m kmjhdmk \] dY h]Ym Ymp [òlxk \]k
h dak l]f\mk( dY [gjj][lagf h]ml xlj] ^Yal] w DàYa\] \] dY hdYkla] ]f U Ymp \a^^xj]flk dYeZ]Ymp
[mlYfxk \gfl d]k Yf_d]k \]k af[akagfk öw [glx \xh]f\]fl \] dY ^gje] exe] \] []k [òlxk*
?]k e af[]k dYeZ]Ymp [mlYfxk( [YhYZd]k \m _dakk]e]fl( h]mn]fl xlj] [gmhxk \] dY h]Ym
kYaf] \] dY kmj^Y[] dY lx jY d] \]k \ga_lk ]f [gfljY[lmj]( Ymp Ydd]f lgmjk \] dY hYjla] afl]j)
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\a_alY d] * Ddk kgf l [YhYZd]k \ à] lj] _ dakkxk w AYf_d] _jYf\ ]f \ ajj][ lagf \m \gk \] dY eYaf
] l \] [gmnjaj Yafka dY kmj^Y[] kYf_ dYf l] jx km dlYf l \] dY \ akk][lagf \] dY [a[Y lja[] * Kgmj
Yjjan ] j w [] Zml( gf k] k] jl \] ^a_m j]k h dYk laim]k kae hd]k gm \gmZdx]k ]f ^gje] \] -àx[`Yf_]
]f YnYf[] \] \]mp dYeZ]Ymp lj aYf_m dY aj] k \gf l d] k Yf_ d]k \]k af[akagfk dY lx jY d] k [ge)
hg jl]f l w h]m)hjõk .,Ñ-1, \]_jõk*

<m [zlx hY de Yaj] \] dY e Yaf gf gZk]jn] \]k [gf ljY[ lm j]k \]k Zgj\k \] dY h]Ym \]
dY hYme]( ^g je Yf l \]k h dak imd Ye gaf\jakk]f l dY h Y jla] af l] j\ a_ alY d] ] l Y ddgf_ akk]f l d]k
h dak h jae Yaj]k \] dY h]Ym Ym [gmj \] AYZ\m[lagf \]k \ga_lk l] dd] im] fx[]kkY aj] h Y j
]p]ehd] hgmj b]m \]k af k ljme ]f lk \] dY emkaim]* Kgmj YZgdaj [] ll] l]fkagf \] dY h]Ym
] l hgmj Y_ jYf\ aj AYZ\m[lagf \]k \ga_lk gf k] k] j l ö mf] lgm l] Ym lj] l][`f aim]6 d] dYeZ]Ym
ljaYf_m dY aj] k] ^gje] \] dY km j^Y[] hYde Yaj] \m hdak( d]im]d k] \anak] hYj mf] af[akagf ]f
\]mp h Yjla] k af lx_ jYf l]k kmj dY kmj^Y[] \gjkY d] \m h dak ] l Ym ^gf\ \] A]khY[] af l]j\ a_ alY d*
G] dYeZ]Ym k] hgk] Ym ^gf\ \m h dak ] l d] hjgdgf_] \] []ll] e Yfaõj]( Y afka im] dY kmj^Y[]
\] dY ZYk] \]k \ga_lk \]n a]f l h dmk dgf_ [gjj]khgf\Yf l w dY _ jYf\]m j ömf] hYjla] aflx)
_ jYf l] \] Aaf[akagf*

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

@c_ ]b clo la cm]b _ Gill_encih pi f[ l_l oh^ ^ilm[ f_l ch n_ l^ ca cn[ f_ l B [ fn_h pih h c]b n
to ali mm_g =omg [mm g cn ^_l I _nbi^_ ^_l fi e [ f_h D [o nj f[mnce

<* <* G a e Z ] j _

IYjZa_] UmkYee]fra]lef_]f mf\ =ad\mf_ ngf Yf_]khYff l]f C Ym l^Y dl]f fY[` Q]j)
Zj]ffmf_]f Yf \]j \gjkYd]f N]al] \]j af l] j\ a_ alY d]f A dY[`]f \]j CYf\ kl] dd]f ]af Z]\]m)
l]f\]k C af\]jfak ^m j \a] <Z\mclagf \]j Aaf_]j \Yj mf\ klgj]f \]j]f _]kYe l] =]o]_mf_k)
^Y` a_c]al* R]ff Yf \]f N]al]f^dN[`]f \]j \ ] jY j l _]Z ad\] l]f AYdl]f CYml af _]fm_]f\]e
HYkk] ngj`Yf\]f -kl( cYff \a] Fgjj]clagf \]j AY dl]f \mj[` gjlda[`] K dYklac e al Cad^]
] afYf\]j _]_]f laZ]jkl]`]f\]j \ j] a][c a_]j C YmldYhh]f( \]j]f N]al]f n]jk[` a]\]f] Rafc]d
]afk[`da]kk]f( \a] ngf \]j Agje \]j A Y dl]f k] al]f ^dY[`]f YZ`Yf_]f( \mj[`_]^m`jl o ]j\]f *
<f \]j k] alda[`]f JZ]j^dY[`] \]j af F gfljYc lm jkl] ddmf_ Z]^af\ da[`]f A af_]j cgff]f af
\]j B]_]f\ \]k af l] j\ a_ alY d]f MYmek _ml Z]o]_da[`] k[`e Yd] \j] a][c a_] GYhh]f _]kmf\]j
CYml ]flfgee]f o]j\]f( \ a] me ]af]f Z]\]ml]f\]f R afc]d #0f la] j M a[`lmf_ rme CYf\)
jya[c]f Ym^ \a] fY[` ?mj[`k[`f]a\]f \]k fYjZ a_]f B]o]Z]k n]jZ da]Z]f] Zdmla_] R mf\^dY[`]
_]\j]` l o ]j\]f cgff]f* Um \a]k]e =]`m^] Z]fmlrl e Yf ]afr]df] g\]j \ghh]dl] h dYklak[`]
A a_mj]f Z]a b]o ]ada_]e <Zo][`k]df ro]a]j ]afYf\]j _]_]f laZ]jkl]`]f\]j \ j]a][c a_]j
GYhh]f e al ]af]e ngf \]e N[`f all^dY[`]f ]af_]k[` dgkk]f]f R afc]d ngf ]lo Y .,| mf\ -1,|*

<f \]j hYde Yj]f N]al] \]j af l] j\ a_ alY d]f MYme] _]dYf_]f fYjZ a_] UmkYee]fra]`mf)
_]f Ye MYf\] \]j C Yf\^dN[`]f`Yml rmj =]gZY[`lmf_( 7\a] rmj A Ydl]fZ ad\mf_ mf\ ]af]j
Q ]jcd]af]jmf_ \]j Df l] j\ a_ alY d^dY[`]f ^la`j]f( ]Z]fkg (oa] laZ]je Ykka_] <fkhYffmf_ \]j
Yf_]Zgj]f]f C Yml^Ydl]f ( \a] Z]a Z]\]m l]f\]j A af_]jYZ\mclagf( oa] ka] rme =]akha]d
Z]ae Nha]d]f Ym^ H mkacafkljme ]fl]f fglo ]f\a_ -kl( af @ jk[`]afmf_ lj all* Umj =]k]ala_mf_
\]j Yf_]khYff l]f CYml mf\ Q]j_jgkk]jmf_ \]j A af_]jYZ\mclagf emkk ]af] ngddklYf\ a_
n]jk[` a]\]f] <jl \]j K dYklac Yf_]o Yf\ l o ]j\]f6 ?]j \j]a][c a_] GYhh]f o aj\ Ymk \]j
hY de Yj]f N]al]f^dY[`] \ ] j AYdl] Ymk_]k[`f all]f ( ` a]jYm ^ o aj\ \a] JZ]j^dY[`] \]j AYdl]
ngf \]j N]al] \]k Df l]j\ a_ alY djYme k mf\ \a] CYml af \]j Df l]j\ a_ alY d^m j[`] k]dZkl \mj[`
ro]a rmkYee]f`Yf_]f\] N[`fall] r]jk[`f all]f * ?]j GYhh]f o aj\ Ym^ \]f Bjmf\ \]j
Df l] j\ a_ alY d^m j[`] _]d]_l( og\mj[` \a]k] n] jZ j] al] jl o aj\* ?YZ]a n ] jdYf_ ]jl ka[` Ym[` \a]
CYmlgZ]j^dY[`] Yf \]j Aaf_]jZYkak me \a] GYf_] ]af]k O]adk[`fall]k*

M @ A @ M @ I > @ N
GaeZ]j_( <* <*6 Jjlgh* OjYne* Kjglxr* -( /( -512*

$Kjg^* <* <* GaeZ]j_% 6 DkkYca]nkcYqY hd* 3( G]faf_jY\ P* N* N* M*
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L N A H E I E J =N U E J B KNI=P E K J BKN ?KJPN E > QPKNO

Jja_afYd hYh]jk gf Ydd Ykh][lk g^ hdYkla[ kmj_]jq [Yf Z] Y[[]hl]\ ^gj hmZda[Ylagf af
<[lY [` ajmj_aY] h dYkla[Y] af MmkkaYf( @f_dak`( B]jeYf Yf\ Aj]f[`* Oog [d]Yjdq d]_aZd]
[gha]k g^ l`] e Yfmk[jah l Yj] j]imaj]\* @Y[` Yjla[ d] emkl Z] hjgna\]\ oal` Yf Y\]imYl]
kmeeYjq af Y l d]Ykl l` j]] [gha]k* O`] `]Y\af_ k`gmd\ af[dm\] l`] fYe] g^ l`] afklalmlagf
Y l o`a[` l`] ogjc \]Ydl o al` `Yk Z]]f [Yjja]\ gml( a* ]* fYe] g^ afklalmlagf( fYe] g^ l`]
`]Y\ g^ l`] afklalm lagf o al` ^mdd Y[Y\]e a[ lald]( af l`] [Yk] g^ Y mfan]jkalq [dafa[ l`]
fYe] Yf\ hdY[] g^ l`] mfan]jkalq* M]^]j]f[]k k`gmd\ Z] dakl]\ af l`] af l]jfYlagfYddq
Y[[]hl]\ eYff]j* DddmkljY lagfk6 h`glg_jYh`a[ \g[me]flYlagf Ñ ZdY[c Yf\ o`al]( fgl
j]lgm[`]\( _dgkkq* ?jYoaf_k Yf\ _jYh`k emkl Z] [d]Yj Yf\ kmalYZd] ^gj j]hjg\m[lagf*
Df l`] [Yk] g^ Ydd addmkljY lagfk Y n]jla[Yd YjjYf_]e ]fl ak o]d[ge]* DddmkljYlagfk emkl Z]
[d]Yjdq eYjc]\( o al` l`] dgo]j ]\_] af\a[Yl]\ gf l`] j]n]jk] ka\]* Nae adYjdq l`] Yffg lY)
lagf g^ h`glg_jYh`k Yf\ _jYh`k gf l`] j]n]jk] ka\] emkl af[dm\] l`]aj fmeZ]j Yf\ l`]
Ym l`g jàk fYe] lg_]l`]j o al` l`] lald] g^ l`] Yjla[d]* O`] hjgh]j hgkalagf g^ ]Y[` addmkljY)
lagf k`gmd\ Z] [d]Yjdq af\a[Yl]\ af l`] eYfmk[jahl kg l`Y l al eYq Z] [gjj][ldq hdY[]\
af l`] l]pl* O`] ]\algjaYd ZgYj\ j]da]k gf Yml`gjk lg dae al l`] aj Yjla[d]k lg Y j]YkgfYZd]
d]f_l`*

E J B K NI= P E K J O L N v H E IE J= E NAO =QT =QPAQN O

Kgmj dY hmZda[Ylagf \Yfk dY j]nm] <[lY [`ajmj_aY] hdYkla[Y] k]jgfl Y[[]hlx]k d]k
g]mnj]k gja_ afYd]k [gf[]jfYf l lgmk d]k hjgZdõe]k \] dY [`ajmj_a] hdYklaim] ]f dYf_m]k
jmkk]( Yf_dYak]( Ydd]eYf\]( ^jYf_Yak] ]l k]jgfl hmZdax]k \Yfk []k dYf_m]k* G]k g]mnj]k
\gan]fl õlj] jx\a_x]k ]f . ]p]ehdYaj]k ljõk dakaZd]k* >`Yim] Yjla[d] \gal [gfl]faj mf
jxkmex km^^akYee]fl dgf_( Ym egafk ]f ljgak ]p]ehdYaj]k* ?Yfk -à]f)l]pl] \gal õlj] af)
\aimx d] da]m \m ljYnYad \mim]d -àgmnjY_] hjgna]fl( [àõkl)w \aj] d] lalj] \m da]m \m ljYnYad(
d] da]m \m ljYnYad \ aja_]Yf l Yn][ d]k lalj] k Y[Y\xe aim]k ]f ]fla]j* ?Yfk d] [Yk( gm --
kàY_ al \ àmf] >dafaim] mfan]jkalYaj] d] fge ]l d] kaõ_] \] Qmfan]jkalx \gan]fl xlj] x_Yd]e]fl
af\aimxk* GY dallx jY lm j] \gal xlj] af lalm dx] ö Yhjõk d]k mkY_]k afl]jfYlagfYmp* <ff]p]k
addm kljx]k6 \g[me]flYlagf w h`glg_jYh`a]k fgaj kmj ZdYf[( fgf j]lgm[`x]k( ZjaddYfl]k* G]k
\]kkafk ] l _jYh`aim]k \gan]fl xlj] [dYajk ] l Yhd]k w dY j]hjg\m[lagf* Kgmj lgml]k Yff]p]k
addm kljx]k d] j]f\]e ]fl n]jla[Yd ]kl j][geeYf\x* GY \]k[jahlagf \]k addmkljY lagfk \gal
] lj] Za]f \aklaf[l]( dY dae al] af^xja]mj] \gal õlj] eYjimx] Ym n]jkg* ?] exe] dY \]k[jahlagf
\]k h`glg_jYh`a]k ]l _jYh`aim]k Ym n]jkg \gal [gfl]faj d] fmexjg \ gj\j] ]l d] fge \]
-àYm l]mj Yn][ d] lalj] \] .àYjla[d]* ?Yfk d] e Yfmk[jahl \gal õlj] af\aimx ömf] ^Y_gf ljõk
nakaZd] -à]f\jg al g{ dY j]hjg\m[lagf \gal ^a_mj]j( Y^af imàad kgal hgkkaZd] \] dY h dY[]j
]pY[l]e ]fl \Yfk d] l]pl]* GY j]\Y[lagf k]jY al j][gffYakkYfl] Ymp Yml]mjk \] dae al]j d]m[k
[gfljaZmlagfk w mf] dgf_m]mj fgjewd]*
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Uo][ck KmZdacYlagf af \]j U]alk[`ja^l <[lY [` ajm j_ aY] h dYk la[Y] o ]j\]f Jja_afYd)
YjZ]al]f ( \a] kYe lda[`] KjgZd]e] \]j h dYk lak[`]f >`ajmj_a] Z] lj] ^y]f af jmkkak[`]j( ]f_da)
k[`]j( \]m lk[`]j mf\ ^jYfrgkak[`]j NhjY[`] Yf_]fgee]f mf\ af \]f Yf_]^{` jl]f NhjY)
[`]f hmZdara]jl* ?a] < jZ]al]f e lakk]f af .( _m l a]k]jda[`]f @p]ehdYj]f( Yf_]^]jla_ l k]af*
E]\]j < jlac]d emkk ]af _]fm_]f\ dYf_]k M]kmex( o ]f a_kl]fk af / @p]ehdYj]f ]f l`Ydl]f *
Df \]e Sal]d -kl \]j < jZ]alkhdYlr( \]e \a] <jZ]al ]f lk lYee l \* a* \]j G]al]j \]k <jZ]alk)
h dY lr]k e al ngdd]e YcY\]e ak[`]f Sal]d mf\ kgo ]al ]k ka[` me ]af] Pfan]jkalY lkc daf ac
`Yf\] dl ]Z]f^Yddk \ ]j]f Nalr mf\ =]r]a[`fmf_ Yfrm dm` j]f * G al] jY lm jYf_YZ]f kaf\ fY[`
\]f af l] jf Y lagfY d]f B]ZjNm[`]f Yfrm^m`j]f * = ad\Z]adY_]f6 h`g lg_jYh` ak[`] ?gcme]flY)
lagf k[`oYjr)o]akk( mf j] lgm[` a] jl( Ym l B dYfrhYha]j* U ]a[`fmf_]f mf\ BjYh`] kgdd]f c dY j
mf\ j]hjg\mc lagfk^Y` a_ k]af* =]d Y da]f = ad\Z]adY_]f ak l ]af] n]jlacw d] <fgj\fmf_ ]j)
o yek[`l* ?a] =]r]a[`mf_ \]j =ad\]j emkk \]mlda[`( \]j P fl]jjYf\ Ym l \]j Mü[ck]al]
Z]r]a[`f]l k]af* ?a] =]r]a[`fmf_ \]j K`glg_jYh`a]f mf\ \]j BjYh`] emkk Ym l \]j Mm[c)
k] al] ]Z]f^Yddk ]af] J j\fmf_kfmee]j( IYe]f \]k <aalgjk mf\ Sal]d \]j <jZ]al ]f l`Ydl]f *
Df \]j C Yf\k[`ja^l emkk YffY`]jf\ \d] N l]dd] Z]r]a[`f]l k]af( og`af \a] <ZZad\mf_
dg_ak[` _]`gjl( me ka] ae S]pl ja[` la_ ] afgj\f]f rm còff]f * ?a] M]\Yclagf ]jo Yjl] l(
\Ykk ka[` \a] <mlgj]f e al D`j]f =]alj\_]f Ym l ]af]f ]f lkh j][`]f\]f Pe^Yf_ Z]k[`jYfc]f
o]j\]f*
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