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Pb_ joljim_ i` nb_ jl_m_hn ]iggohc][ncih q[m nb_ ^_m]lcjncih i` ]b[ha_m
ch ]l[hci`[]c[f me_f_n[f [h^ mi`n ncmmo_m giljbifias ch [^ofnm qcnb ohcf[ n_l[ f
]f_`n fcj [fih_+ Pb_m_ `ch^cham q_l_ ][l[]n_lcmnc] `il nb_ `ch[f mn[ n_ i` ihni*
a_h_mcm ch nbcm [hig[fs [h^ l_jl_m_hn_^ nb_ l_mofnm i` jlcg[ls f_mcihm) m_]ih^*
[ls _``_]nm i` nb_l[j_onc] jli]_^ol_m) [m q_ff [m i` nb_ []no[f ^_p_fijg_hn
[h^ aliqnb+ Pbcm mno^s ^_[f_^ qcnb mcgcf[l cn_gm [m iol jl_pciom l_jilnm ^_*
pin_^ ni nb_ chp_mnca[ncih i` ]l[hci`[]c[f ]b[ha_m ch ohcf[ n_l[ f ]f_`n fcj [h^
j[f[ n_ â ?HLog %ñg[b_f .65/) ñg[b_f [h^ >l_d]b[ ch jl_mm& [m q_ff [m ch
cmif[n_^ ]f_`n j[f[n_ â ?L %ñg[b_f ch jl_mm& ch [^ofn g[f_m+ E^_hnc][f ]lcn_lc[
om_^ `il nb_ [^gcmmcih i` jli\[h^m [ffiq_^ nb_ ]igj[lcmih i` `[]c[f ]b[ha_m
ch [ff nb l__ \[mc] nsj_m i` ]f_`nm) [m q_ff [m nb_ ^_n_lgch[ncih i` nb_ cl ch n_ l *
l_f[ncihm+ Pb_ mno^s q[m \[m_^ ih ^cl_]n ]_jb[fig_nls [h^ ih T*l[s g_[mol_*
g_hnm+ Oig[nim]ijc] `[]c[f ]b[l[]n_lcmnc]m [h^ \[mc] \i^cfs j[l[g_n_lm q_l_
ch]fo^_^ [m q_ff+

I = P A N E = H = J @ I A P D K @ O

Pb_ m_lc_m _r[gch_^ ch]fo^_^ 03 [^ofn g[f_m l[hacha ch [a_ `lig /- ni
1- s_[lm+ =ff jli\[h^m b[^ f_`n*mc^_^ ]f_`n fcj q cnbion _pc^_h]_ i` [h chpifp_*
g_hn i` nb_ g[rcff[l [fp_if[l jli]_mm %?Hog&+ Scnb l_a[l^ ni nb_ j[nbia_h_nc]
cgjofm_ nbcm [hig[fs q[m ]b[l[]n_lct_^ \s nb_ mfcabn_mn chpifp_g_hn [m ]ig*
j[l_^ ni [ff inb_l nsj_m i` ]f_`nm+ =ff ?t_]b g[f_m qcnb nbcm nsj_ i` chpifp_*
g_hn q cnbion [hs inb_l ch\ilh [hig[fc_m) ij_l[n_^ ojih [n nb_ ?fchc] `il
Lf[mnc] Oola_ls ch Ll[ao_) q_l_ chpcn_^ `il ]b_]e*oj _r[gch[ncihm+ Pb_ l[n_
i` hihl_mjih^_lm q[m 0. j_l ]_hn+ >_][om_ i` nb_ ^_f[s_^ ncg_ i` fcj monol_
%[\ip_ /+2 s_[lm i` [a_X `iol j[nc_hnm q_l_ _r]fo^_^ `lig nb_ mn[ncmnc][f [h[*
fsmcm i` g_[mol_^ ]b[l[]n_lcmnc]m %@crihçm n_mn j 9 -+-.& [h^ inb_l j[nc_h n
\_][om_ i` nb_ [hig[fiom ]l[hc[f ]ih`caol[ncih %h : 0. `il ]_jb[fig_nls&+
=ff i` nb_g q_l_ ch]fo^_^) biq_p_l) chni nb_ [mm_mmg_hn i` ]b[l[]n_lcmnc]m
^_n_lgch_^ \s pcmo[f chmj_]ncih+
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=n nb_ ncg_ i` nbcm ]b_]e*oj nb_ g_[h [a_ i` nb_ j[nc_hnm q[m -1)-. s_[lm
%O@ : /)-+$ [h^ nbom q[m mcgcf[l ni nb[ n ch g[n]b_^ ]ihnlifm #-2),3 s_[lm)
O@ : 0)24' n : +)23$ ch]fomcp_ i` nb_ ^cmnlc\oncih %B n_mn) j 9 + ),$) Llcg[ls
]b_cfijf[mns q[m ][llc_^ ion []]il^cha ni N[h^[fc*P_hhcmih %ch `cp_ ][m_m [] *
]il^cha ni R_[oX [n nb_ g_[h [a_ i` ,,)-. gihnbm %O@ : 2 )2 / U + Pb_cl [a_ ^c^

fY `

^f

`ah

Bca+ .+ ?_jb[ fig _ nl c] ji ch nm om_^ ch nb_ mno^s

hin ^c``_l mcahc`c][hnfs `lig nb[n ch qbc]b fcj monol_ q[m ][llc_^ ion ch [h
_[lfc_ l m_lc_m qcnb =FJld #3),4 gihnbm) j 9 + ), $) Diq_p_l) nb_ [a_ ^cmnlc\oncih
[ n nb_ ncg_ i` mola_ls ^c``_l_^ mcahc`c][hnfs [h^ q[m f_mm bigia_hiom ch nb_
f[ nn_ l m_lc_m %j 9 + )+-$) = m_]ih^[ls molac][f l_j[ cl qcnbch nb_ fcj [h^ him_
q[m ][llc_^ ion ch `iol ch^cpc^o[fm ihfs #,-)4 "&) ]ihnl[ls ni ]f_`n fcj [h^
j[f[n_ qb_l_ cn q[m j_l`ilg_^ ch 12)- "+ Pb_l_ q[m [fmi ^c``_l_h]_m \_nq__h
nb_ n_]bhcko_ i` ]b_cfijf[mns []]il^cha ni R_[o om_^ ch =FJld) Pb_m_ ^c``_l*
_h]_m [h^ nb_ _rn_hn i` nb_ ]f_`nm mbiof^ \_ n[e_h chni ]ihmc^_l[ncih ^olcha
nb_ ]igj[lcmih i` `ch^cham ch nb_m_ nqi m_lc_m+ @c``_l_h]_ ch nb_ _rn_hn i`
ilnbi^ihnc] nb_l[js mbiof^ \_ n[e_h chni []]iohn [m q_ff) biq_p_l) q_ `[cf_^
ni ^cm]fim_ ch =Fld [hs mo\mn[hnc[f me_f_n[f ]b[ha_m+

Pb_ m_lc_m i` ]ihnlifm ]ihmcmn_^ i` 0+ pifohn__lm g[n]b_^ `il [a_ ^cmnlc*
\oncih+ Pb_cl \[mc] \i^s ]b[l[] n_lcm nc]m %\i^s b_cabn ,21)33 ]g [h^ \i^s q_cabn

,.+



44+// ea& q_l_ ch `off [al__g_hn qcnb nb_ hilg i` ?t_]b jijof[ncih+ Pb_s q_l_
^_m]lc\_^ ch gil_ ^_n[cf ch iol _[lfc_l mno^s %ñg[b_f .65/&+

>[mc] \i^s ^cg_hmcihm [h^ ]_jb[fig_nlc] ]b[l[]n_lcmnc]m q_l_ ^_n_lgch_^
[]]il^cha ni [hnblijig_nlc] jlch]cjf_m+ ?_jb[fig_nlc]m jichnm [l_ jl_m_hn_^
ih `caol_m .â/ [h^ chp_mnca[n_^ ]b[l[]n_lcmnc]m ch n[\f_ . %nb_ msg\if ( jl_*
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Bca+ /+ ? _jb[ fig_nl c] ji ch nm ch f [ n_ l[ f pc_q

]_^cha nb_ g_[h p[fo_ ^_hin_m [ ^_pc[ncih niq[l^m nb_ lcabn il [ bcab_l jimc*
ncih i` nb_ lcabn gionb ]ilh_l) nb_ msg\if â [ ^_pc[ncih niq[l^m nb_ f_`n
i` [ bcab_l jimcncih i` nb_ f_`n ]ilh_l i` nb_ gionb&+ Pb_ g_nbi^ q[m ^_m]lc\_^
ch [h _[lfc_l mno^s %ñg[b_f) .65/& ch]fomcp_ i` hilgm %ñg[b_f) ch j l_ m m & + K`
nb_ [hnblijig_nlc] ch^_r_m [fmi nb_ ]b_cfitsaig[nc] ch^_r q[m ][f]of[n_^ %.--
r ]b*]b 7 ts*ts& ^_hincha nb_ l_f[ncih \_nq__h nb_ qc^nb i` nb_ il[f mfin [h^
i` nb_ `[]_+

Pb_ g_nbi^ om_^ `il nb_ i\n[chcha i` T*l[s `cfgm [h^ nb_cl ch n_ljl_ n[ ncih
q[m [fmi ^_m]lc\_^ ch ih_ i` iol _[lfc_l l_jilnm %ñg[b_f [h^ >l_d]b[) ch jl_mm&+
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?l[hcig_nlc] jichnm [h^ l_`_l_h]_ fch_m [l_ cffomnl[ n_^ ih `caol_m 0â2+ = l_ *
pc_q i` g_[mol_^ ]b[l[]n_lcm nc]m cm jl_m_hn_^ ch n[\f_ / %ch f[ n_l[ f jlid_]ncihX
[h^ ch n[\f_ 0 %ch [hn_lijimn_lcil jli d_] n cihX ) biq_p_l mig_ chmcahc`c][hn ^c*
g_hmcihm q_l_ hin ch^o]_^+ Bil nb_ ^cmnch]ncih `lig ^cl_]n ]_jb[fig_nls
msg\ifm i` nb_ l_`_l_h]_ jichnm \_cha [fq[sm qcnb [ ][jcn[f f_ nn_ l [h^ ch nb_
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Bca+ 0+ ? l[h cig _ nl c] ji ch nm om_^ `il nb_ [ mm_ m mg _h n i` f[ n_ l[ f T*l[s `cfgm

][m_ i` [ jichn ih nb_ mi`n jli`cf_ qbc]b cm g[le_^ \s nb_ m[g_ msg\if [m
nb_ ]ill_mjih^cha jichn ih nb_ me_f_n[f `l[g_qile) nb_ `ilg_l cm jlipc^_^
qcnb [h [jimnlijb %Bca+ 0X+ Pb_ j_lj_h^c]of[l ^cmn[h]_ i` nb_ jichn `lig nb_
l_`_l_h]_ fch_ cm ^_mcah[n_^ [m ?^*JOH) nb_ [haf_ \s [ msg\if O*J*Om) il [m
[ `l[ag_hn i` nqi l_`_l_h]_ fch_m `ilgcha nb_ acp_h [haf_ %IH,NH& [h^ nb_
jli`cf_ mi`n ncmmo_ nbc]eh_mm _+ a+ [ n nb_ f_p_f i` mi`n jiaihcih [m LaP _n]+ %OmP
[h^ Lh q_l_ g_[mol_^ j[l[ff_ f qcnb nb_ j[f[n_ jf[h_) E^c [h^ Og$n [m nb_ gchc*
gog nbc]eh_mm [h^ LaP j_lj_h^c]of[l ni nb_ jli`cf_ fch_ J$*La$&+ Pb_ ^_pc[*

,.-



ncihm i` g_^cim[acnn[f m nlo] nol_m q_l_ g_[mol_^ `lig IOH [n jichn ? [h^
_rjl_mm_^ ch nb_ m[g_ q[s [m ch ]_jb[fig_nlc] g_[mol_g_hnm %niq[l^m nb_
lcabn ( ) niq[l^m nb_ f_`n â &+ Pb_ hog\_lm i` ][m_m q_l_ l_^o]_^ \s ih_ ch
^cg_hmcihm g_[mol_^ `lig nb_ [j_r i` nb_ ojj_l ch]cmilm %Em&) qb_l_ jli*
nb_nc] nl_[ ng_hn q[m [jjfc_^+

Bca+ 1+ ? l[h cig _ nl c] ji ch nm ih [h n_ li j i m n _ l ci l T*l[s ` c fg m %^ cg _hm cih ts*g[r â [l liq
\_ fiq nb _ i l\ c n[ &

Bca+ 2+ N _ `_ l_h]_ f ch_m j fi nn_^ ih f[ n_ l[ f T*l[s `cfgm %JOH â fch_ nb li o a b J [h^ O)
RH â j_ lj _h^ c]o f [ l ni JOH nb li o ab O) LH â fch_ nb li o a b Oj [h^ LE) ?H â fch_ nb li o ab
La [h^ E^) IH â n[ha_hn7 ni nb_ g [h^ c\o f[ l \i^s nb li o ab Ch) NH â n[h a _ h n ni nb_
g [h^ c\ o f[ l l [g o m nb li o a b =l) I=H â fch_ nb li o ab Lah [h^ ?^) =OH â n[h a _ h n ni
n b _ g [r c f f[ l [ fp _i f[ l j li ]_mm n b li o ab Ll) .OH â fch_ nb li o a b Em [h^ Ll) EEH â fch_

nb li o a b fc [h^ E^) nCi â ch n_ l m_ ] n ci h i` IH [h^ NH&

Oig[nim]ijc] ]b[l[]n_lcmnc]m ch]fo^_^ nb_ _mncg[ncih i` _[l fi\_ giljbi*
fias [h^ i` ^_pc[ncihm ch `[]c[f ]ih`caol[ncih) ch j[lnc]o f[l qcnbch nb_ ilih[m[f
l_acih+ Pb_s q_l_ ^_m]lc\_^ ch nb_ [\ip_ koin_^ mno^s %ñg[b_f) .65/&+ Pb_
l_mofnm i\n[ch_^ [l_ g_hncih_^ ch nb_ ]ill_mjih^cha j[l[a l[jb i` nb_ n_rn+

>[mc] mn[ncmnc][f ]b[l[]n_lcm nc]m q_l_ ]igjon_^ `lig nb_ `l_ko_h]s ^cmnlc*
\oncih [h^ ]igj[l_^ ni nbim_ ch ]ihnlifm qcnb nb_ B*n_mn %p[lc[h]_ l[nci& [h^
nb_ n*n_mn %ch]fomcp_ i` nb_ `l_ko_h]s i` pcmo[ffs chmj_]n_^ ]b[l[]n_lcmnc]m&+
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Bil Pijch[l^çm ]f[mmc`c][ncih i` nb_ mb[j_ [h^ jimcncih i` nb_ h[l_m nb_ g_nbi^
i` ko[hnc`scha nb_ ko[fcn[ncp_ ]b[l[]n_lcmnc]m q[m om_^ %P[\+ .&+ Bil nb_ _r*
]fomcih i` ch^cpc^o[fm qcnb ^_f[s_^ jlcg[ls fcj monol_ [ gi^c`c][ncih i` @crihçm
n_mn `il _rnl_g_ ^_pc[ncihm q[m [jjfc_^ %nb_ l_ko_mn_^ f_p_f q[m j 9 -+-.&+ Pb_
gi^c`c][ncih ]ihmcmn_^ ch [ n_mncha i` [ff j[nc_hnm ij_l[n_^ ojih [n [ l_f[ncp_fs

Bca+ 3+ ? l[h cia l[g ch f[ n_ l[ f j li d_] n cih %mifc^ f ch_ â ]ih nli fm ) ^ [ mb _^ f ch_ â oh c f[ n _ l [ f
] f_ ` n fcj [h^ j[ f[ n_ ) ^i n n_^ fch_ â oh c f[ n _ l [ f ] f_ ` n fcj [ fih_ &

gil_ g[nol_ [a_ [m ]igj[l_^ ni nb_ f[mn [m]_ln[ch_^ ^[n_ qbc]b q[m qcnbch
nb_ l[ha_ i` nb_ hilg[f ^cmnlc\oncih % r Ü 0 O@&+ Pb_ inb_l ^_n[cfm q_l_ ^_*
m]lc\_^ ch nb_ [\ip_ koin_^ _[lfc_l mno^s %ñg[b_f) .65/&+

NAOQHPO
Pb_ l_mofnm [l_ jl_m_hn_^ ch n[\f_m .â0 [h^ ih `caol_ 3+ Pb_s [l_ [fmi

]igj[l_^ qcnb nb_ `ch^cham ch ?HLog jo\fcmb_^ _[lfc_l %ñg[b_f) .65/8 ñg[b_f
[h^ >l_d]b[) ch jl_mm& + Pb_ gimn cgjiln[hn ]igj[lcmihm [l_ cffomnl[ n_^ ch
n[\f_ 1+

O i g [ n c ] ^ _ p _ f i j g _ h n %P[\+ .&7 Obiq_^ hi ^_pc[ncihm qb[n_p_l+
>i^s b_cabn [h^ q_cabn) [m q_ff [m nb_ inb_l \[mc] mig[nig_nlc] ]b[l[]n_lcmnc]m
q_l_ pclno[ffs c^_hnc][f qcnb nbim_ ch ]ihnlifm+
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NXY' /' > `]]\i\eZ\j `e le`cXk\iXc Z c\]k c`g #=FM`e$ Xe[ le `cX k\iX c Z c\]k c`g Xe[ gX cX k\ #=FJ[o$
]ifd Zfekifcj n `k_ j`^e `]`ZXeZ\ c\m\ cj #j\\ kXY' , Zc 8 Zc\]k j`[\' eZ 8 efZc\]k j`[\$

PXi`XYc\ =c(j `e =FJk\ PXi`XYc\ OFj`e =FJ[o

Xc(X c & +'1/ & + '3 . + $ Z_(Z_ Ñ,'13% ( -',3%%%
gie(je ( + ' . / ( + ', , k(je (k Ñ0'.0% ( , + '+ 3 % % %
gie(jYXc Z c&& ( + ' 2 2 Ñ ,'3-%%% fY `(je Zc#&$ ( + ' 2 3 ( . '41%%%
g d (jYXc eZ%%% Ñ-'+, "oo (. ã / 3 % fY `(je eZ% ( - ' 0 1 " ( 1',0 %
je (jYX c Z c&&á̀" & +'4- 5 & + '00+ $ Me(Fj ( - ' , / % ( -).0 %
je (jYX eZ%%% (, '- + % % % ( + '4 / J ie(Mg ( , ' 3 - % Ñ - ' 2 2 % %
"efj\ [\m `Xk) ,'/-% -'/. " %% M j(H (Md Ñ ,'1/% ( . '+.%%%
-Zfcld ' [\m' -'32%% +'40 M j"(H "(Md " ( ,'2/%% ( / ',1%%%
_e(gie ,'+.% ,'/+%% H "(Me (J ^ " & 0',/ % & ,+'./%%%
"d (je ,'3/%%% ,'24% %% Gf(Gf & ,'00%% & -)33 "
Nfg`eXi[ \ c&&& & + '0 3 % % % & + '2 , % % % F f (_ f & ,'4.% & -'+3%%
Nfg`eXi[ eZ%%% ( + ' , . ( + ' + 0 F ](F ] & ,'32% & -'.4%%

&j`^e`]`ZXek [`]]\i\eZ\j Y\kn \\e i`^_ k Xe[ c\ ]k j`[\j `e =FMae
Vj`^e`]`ZXek [`]]\i\eZ\j Y\kn \\e i`^_ k Xe[ c\]k j`[\j `e =FJVo
,*-`e k_\ Z_XiXZk\i`jk`Zj k_\ d \Xe mX cl\j Xi\ gi\j\e k\[ V [ \m `X k`fe kf k_ \ efeZc\ ]k j`[\' -[ \m `X k`fe
kf k_\ Zc\ ]k j`[\$

J _ o l i ] l [ h c o g %P[\+ .â0&7 >on `il ih_ _r]_jncih %>[*H) j 9 -+-2&
nb_ h_oli]l[hc[f ^cg_hmcihm q_l_ hin l_^o]_^+ Ocgcf[lfs [m ch ?HLcgc nb_l_ q[m
[ mfcabn ch]l_[m_ i` nb_ gchcgog `lihn[ f qc^nb %`n*`n [h^ H`*H`) j 9 -+-2&+ Pbcm
q[m l_f[n_^ ni _hf[la_^ ch n_lil\cn[ f ^cmn[h]_+ ?ihnl[ls ni ?HLog nb_ `lihn[ f
mfij_ l_g[ch_^ oh]b[ha_^ %O*J*B& [h^ nb_ jimn_lcil lin[ncih i` nb_ ]l[hc[f
p[ofn q[m hin mcahc`c][hn %J*O*>l) J*O*H) J*O*E&+

? l [ h c [ ` \ [ m _ %P[\+ .) /&7 S_ `[cf_^ ni ^cm]fim_ [hs ]b[ha_m ch cnm
qc^nb %n*n&) f_hanb %J*>[) J*O) O*>[& il ]olp[nol_ %J*O*>[&+

J [ m i j b [ l s h a _ [ f \ i h s ` l [ g _ q i l e %P[\+ /) 0&7 Pb_ ^cg_hmcihm
]b[l[]n_lcmnc] `il nb_ h[mijb[lsha_[f \ihs `l[g_qile) c+ _+ cnm ^_jnb %Lf*>[&)
b_cabn %O*Lf&) f_hanb %O*>[&) il qc^nb %Ag*Ag& ^c^ hin ^c``_l `lig nbim_ ch
]ihnlifm+

Q j j _ l ` [ ] _ %P[\+ .â0&7 Pb_ ^cg_hmcihm l_g[ch_^ oh]b[ha_^ ch]fomcp_
i` nb_ ^_jnb %Om*Lf) Oj*LE& [h^ jimcncih %O*J*Om) Lc*RH) Lng*RH& i` nb_ ojj_l
d[q+ Pb_ ch]l_[m_ i` \ctsaig[nc] qc^nb %ts*ts) Vs*Vs& q[m [n nb_ g[lach i`
mcahc`c][h]_+ Pb_ ihfs g[le_^ ^_pc[ncih qcnbch nbcm l_acih q[m [h ch]l_[m_
i` nb_ ch n_lil\cn[ f ^cmn[h]_ %Ii*Ii) j 9 -+-.X []]igj[hc_^ \s qc^_hcha i`
nb_ ^cmn[h]_ \_nq__h nb_ ojj_l ion_l il\cn[f g[lachm %Hi*Hi) j 9 -+-2X+ Pb_
^c``_l_h]_ q[m mg[ff_l nb[h ch =FJlew qcnbion [ h[lliq cha i` nb_ il\cnm %Ii*
Ae&+ Pb_m_ cgj[cl_^ jlijilncihm q_l_ ^i]og_hn_^ \s nb_ ch n_lil\cn[ f ch^_r
%j 9 -+-.&+ Diq_p_l) nb_m_ ]b[ha_m q_l_ hin s_n l_`f_]n_^ \s mi`n ncmmo_ ^_pc[*
ncihm) c+ _+ i` nb_ ^cmn[h]_ \_nq__h nb_ chh_l _s_ ][hnbc %_h*_h&+ Pbcm ^_pc[*
ncih q[m [fq[sm f_mm g[le_^ %m__ =FJkd*$) Ako[ffs hi ]b[ha_m ch nb_ qc^nb
i` nb_ ^_hni[fp_if[l [l]b [n cnm \[m_ %Ag*Ag&) ch nb_ qc^nb i` h[m[f ][pcns

,/+



W=jn*=jnX) ch nb_ p_lnc][f ^cg_mcihm i` nb_ ojj_l `[]_ %J*Oj) J*L)l) Em*LH)
J$*Llh) h*mni) Ag*DH _n]+&) il ch nb_ ch]fch[ncih i` ojj_l ch]cmilm %EOH,LH& [h^
i` nb_ g[rcff[l [fp_if[l jli]_mm W=OH,LH& q_l_ l_]il^_^+

P b _ f i q _ l d [ q %P[\+ .â0&7 I[h^c\of[l ^cg_hmcihm ch]fomcp_ i` nb_
f_hanb i` cnm \i^s %Lah*Ci& [h^ l[gom W?^*CiX q_l_ c^_hnc][f qcnb nbim_ ch
]ihnlifm %Ci*Ci) fc*Ch _n]+&+ Pb_ jimcncih i` nb_ g[h^c\of[l dichn l_g[ch_^
oh]b[ha_^ [m q_ff %?^*JOH) J*O*?^&+ Pb_l_ q[m) biq_p_l) [ mfcabn ^cmjf[]_g_hn
i` nb_ g[h^c\f_ `il_q[l^m %O*J*La chmcah+) Ci*RH j 9 -+.& qbc]b q[m ^o_ ni
[ f_mm mn__j mfij_ i` cnm l[gom %NH,JOH) j 9 -+-2&+ Pbcm l_mofn_^ ch [ gil_
[]on_ ]bch [haf_ %?H,IH) j 9 -+-.& [h^ [ l_nli ch]fch[ ncih i` fiq_l ch]cmilm
%EEH,IH [h^ EEH,JOH) j 9 -+-.&+ >inb l_jl_m_h n_^ [h [^[jn[ ncih ni [h ip_l*
\cn_+ K` nb_ m[g_ ]b[l[] n_ l q[m [ mfcabnfs gil_ i\nom_ aihc[f [haf_ %IH,NH)
j 9 -+.&+ ?ih]_cp[\fs [ff [\ip_ g_hncih_^ ]b[ha_m q_l_ mg[ff [h^ ^c^ hin _r*
]__^ nb_ 2 j_l ]_hn mcahc`c][h]_ f_p_f \on `il nb_ ^_pc[ncih i` nb_ ^_hni[fp_if[l
g[h^c\of[l ]igjih_hn qbc]b a_h_l[ffs mbiq_^ nb_ gimn g[le_^ ]igj_hm[nils
[^[jn[ncih+ Pb_l_`il_ nb_ ]b[ha_m q_l_ pclno[ffs i` hi mcahc`c][h]_+ Diq_p_l
nb_s l_mofn_^ ch mig_ ^_pc[ncihm i` nb_ mi`n jli`cf_+ Pb_ ch]fch[ncih i` nb_
g[h^c\of[l \i^s q[m oh]b[ha_^ %IH,RH&+

B [ ] c [ f j l i ` c f _ %P[\+ /&7 >_][om_ i` nb_ mfcabn g[h^c\of[l ^cmjf[]_*
g_hn `ilq[l^m) \inb nb_ me_f_n[f %J*Om*La) j 9 -+-2& [h^ mi`n jli`cf_ %J$*Oh*La$)
j 9 -+-. [h^ J$*Llh*La$) j 9 -+-2& q_l_ ` f[ nn_ l qcnb [ ^cmnol\_^ l_f[ncih \_*
nq__h ojj_l [h^ fiq_l `[]_ ch [hn_lijimn_lcil ^cl_]ncih %Om$*J$*Og$ [h^
Om$*J$*La$) j 9 -+-.&+ Pb_ ^_pc[ncihm l_p_[f_^ gil_ g[le_^ ]b[ha_m ch nb_ mi`n
jli`cf_ %j 9 -+-.X) ^o_ ni nb_ mfcabn l_nlomcih i` nb_ ojj_l fcj %O*J$*Om$) \s .~)
chmcah+&+ En q[m [mmi]c[n_^ qcnb [ ]ill_mjih^cha l_^o]ncih i` nb_ mo\h[m[f [l]b
%n*mh*n) j u9 -+-2&+ Pb_l_ q[m [fmi [ l_^o]ncih i` nb_ ^cmn[h]_ \_nq__h nb_
ncj i` nb_ him_ [h^ nb_ [h n_lcil mjch[ %Llh*Oj) j 9 -+-.& qbc]b q[m ][om_^
\s h[m[f g[f`ilg[ncih ch ]f_`n fcj+ Diq_p_l) nb_ nbc]eh_mm i` nb_ ojj_l fcj
l_g[ch_^ oh]b[ha_^ %Om$n) Lh&+

I [ r c f f i * g [ h ^ c \ o f [ l l _ f [ n c i h m %P[\+ /&7 Pb_ mfcabn g[h^c\of[l
jliah[nbc[ l_mofn_^ [fmi ch [ mfcabn ^cmil^_l i` nb_ m[acnn[f d[q l_f[ncihm %Om*
J*Og) j 9 -+-2&+ Diq_p_l nb_ ^c``_l_h]_ i` .+3~ q[m `offs ]igj_hm[n_^ \s nb_
g[h^c\of[l ^_hni[fp_if[l ]igjih_hn+ Pb_l_`il_ [h ip_l\cn_ q[m g[chn[ch_^
%ch 50+0 " [m ]igj[l_^ ni 55 " ch ]ihnlifm) c+ _+ chm cah +& 8 [h [h n_lcil ]limm
\cn_ ^_p_fij_^ ch [ mchaf_ j[nc_hn %/+5 "&) qbcf_ nb_ l_g[chcha b[^ [h _^a_
ni _^a_ \cn_ %.1 "&+ Pb_l_ q_l_ hi ]b[ha_m ch nb_ p_lnc][f g[rcffi*g[h^c*
\of[l l_f[ncihm %LH,IH&+

P b _ ` [ ] _ [ m [ q b i f _ %P[\+ .) /&7 >inb nb_ [hn_ l ci l %J*Ch& [h^
jimn_lcil %O*Ci& b_cabnm i` nb_ `[]_ mbiq_^ hi ]b[ha_m+ Pb_cl l[nci q[m c^_h*
nc][f qcnb nb[ n ch ]ihnlifm %34+30 " [m ]igj[l_^ ni 34+36 "& [h^ q[m ]b[l[]*
n_lcmnc] `il nb_ [hn_lcil aliqnb lin[ncih ch nb_ ^_p_fijg_hn i` nb_ `[]_+ Pb_
jlijilncihm i` nb_ `[]_ %ch^_r_m& ch]fomcp_ i` p_lnc][f jlijilncihm q_l_ hin
cgj[cl_^ [m q_ff+ Pb_ b_cabn i` nb_ fiq_l `[]_ %Oj*La& q[m c^_hnc][f qcnb
nb[ n ch ]ihnlifm+

,/,



K l i h [ m [ f l _ a c i h %P[\+ .) /&7 Pbcm l_acih mbiq_^ nb_ m[g_ ^_pc[*
ncihm [m ch =FJld) Pb_cl _rn_hn q[m gimnfs mg[ff_l8 qbcf_ mig_ i` nb_g ih nb_
]ihnl[ls [jj_[l_^ f[la_l %_+ a+ nb_ qc^nb i` nb_ h[l_m nbl_mbif^m) b_cabn
i` nb_ fcj [h^ ^_pc[ncih i` nb_ ]i fog_ff[& + Pbcm q[m i\pciomfs ^o_ ni nb_ f[]e
i` m_]ih^[ls molac][f l_j[clm+ Pb_ qc^nb i` nb_ him_ %[f*[f& q[m hin mcahc`c*
][hnfs ch]l_[m_^ s_n nb_ qc^nb i` nb_ il[f mfin q[m l_^o]_^ %]b*]b j 9 -+-2)
]b_cfitsaig[nc] ch^_r j 9 -+-.&+ Pb_ b_cabn i` nb_ ojj_l fcj q[m mg[ff_l
\inb ch nb_ g_^c[h jf[h_ %mh*fm) j 9 -+--.) Oh*Hm) j 9 -+-.X [h^ f[n_l[ffs \_*
fiq nb_ chm_lncih i` h[m[f qcham %m\[f*.. ^r _n mch j 9 -+--.&+ Pb_ mbiln_hcha
q[m mig_qb[n gil_ g[le_^ ih nb_ chpifp_^ mc^_ %m ch & + Pb_ him_ q[m ^_pc[n_^
niq[l^m nb_ hilg[f mc^_ %j 9 -+-2) g*jlh j 9 -+-.&) nb_ h[m[f ]ifog_ff[ ni*
q[l^m nb_ chpifp_^ mc^_ [h^ ]ihnl[ls ni =FJld" nb_ f[nn_l [nn[ ch_^ [ mcahc`c][h]_
f_p_f %j 9 -+-.&+ Pb_ h[m[f qcha q[m mcahc`c][hnfs mbiln_l %jlh*m\[f& ihfs ih
nb_ hilg[f mc^_ %j 9 -+--.&) qbcf_ ih nb_ chpifp_^ mc^_ \_][om_ i` nb_ ]ih*
nl[ f[ n_ l[ f ^_pc[ncih i` nb_ him_ nb_ h[m[f qcha q[m mnl_n]b_^+ Pb_ ^c``_l*
_h]_ \_nq__h nb_ l cab n [h^ f_`n mc^_ q[m mcahc`c][hn %j 9 -+-.&+ Pb_ qc^nb i`
nb_ h[l_m nbl_mbif^ %mh*m\[f& q[m ch]l_[m_^ ih nb_ chpifp_^ mc^_ %j 9 -+-.&
[h^ ^_]l_[m_^ ih nb_ ohchpifp_^ mc^_ %j 9 -+--.& \_][om_ i` nb_ ^cmfi][ncih
i` nb_ ]ifog_ff[ \[mcm niq[l^m nb_ hilg[f mc^_ %g*mh) j 9 -+--.&+ Pb_ ^c``_l*
_h]_ \_nq__h \inb mc^_m q[m [a[ch mcahc`c][hn %j 9 -+--.&+ Pb_m_ ^_pc[ncihm
[h^ [msgg_nlc_m `offs ]ill_mjih^_^ ni nb_ mcno[ncih ch =FJld"' biq_p_l hi
p_lnc][f ^c``_l_h]_m q_l_ ^cm]fim_^ ch nb_ jimcncih i` nb_ gionb ]ilh_lm %^c``+
]b ^r 7 m ch & + Pb_ ^_jnb i` nb_ him_ %jlh*mh) Llh*Oh& q[m oh]b[ha_^) m cg cf[l*
fs [m ch =FJld") =]]il^cha ni Pijch[l^çm ]f[mmc`c][ncih [h [p_l[a_ nsj_ i` nb_
himnlcf ih nb_ chpifp_^ mc^_ q[m /+3 %j 9 -+--.& [h^ ih nb_ ohchpifp_^ mc^_
.+6 %^r 7 mch) j 9 -+--.&+ = qc^_hcha [h^ ^_pc[ncih i` nb_ him_ [h^ nb_ l_ *
^o]ncih i` nb_ qc^nb i` nb_ il[f mfin q_l_ i` nb_ m[g_ mct_ [m ch ch]igjf_n_
?HLog %ñg[b_f) .65/&+

H [ n _ l i ` [ ] c [ f l _ a c i h m %P[\+ .&7 Ji mcahc`c][hn ^_pc[ncihm q_l_
^cm]fim_^ qcnbch nb_m_ l_acihm+ Kon i` nb_ f[la_ hog\_l i` ]b[l[]n_lcmnc]m
ihfs nqi %ai*_r [h^ ai*]b& q_l_ mig_qb[n l_^o]_^ \_][om_ i` nb_ mfcabnfs
[hn_lcilfs ^cmjf[]_^ g[h^c\of[l [haf_ Wgimnfs j 9 -+.&+

A [ l f i \ _ m %P[\+ .&7 Ji ^_pc[ncihm i` nb_ mct_ %m[*m\[) jl[*j[&) j li *
nlomcih) ch]fch[ncih il fi][fcm[ncih %i\m*h) i\c*mh& q_l_ ^cm]fim_^+ Pb_ l_^o]_^
^cmn[h]_ i` nb_ ]ifog_ff[ \[mcm `lig nb_ fiq_l g[lach i` _[l fi\_ chm_lncih
ih nb_ ohchpifp_^ mc^_ %i\c*mh) ^r) j 9 -+-2& l_mofn_^ `lig nb_ ^cmfi][ncih
i` ]ifog_ff[ \[mcm ch nbcm ^cl_]ncih %^r 7 mch) j 9 -+.8 mcgcf[lfs [m ch n*mh ^r 7
7 mch&+ = l_nlich]fch_^ _[l fi\_ q[m ^c[ahim_^ \s g_[mol_g_hnm ch `cp_ ch^cpc*
^o[fm %j 9 -+-2X) \on ihfs ch nqi i` nb_m_ cn q[m \cf[n_l[f+

B [ ] c [ f [ m s g g _ n l s %P[\+ .&7 =h [msgg_nls i]]ol_^ ihfs ch nb_
ilih[m[f l_acih [m ^_m]lc\_^ [\ip_ %^_pc[ncihm i` h[m[f mnlo]nol_m) jimcncih
i` nb_ h[l_m [h^ ^c``_l_h]_m ch nb_ f_hanb i` h[m[f qcham [h^ ch nb_ qc^nb
i` nb_ h[l_m nbl_mbif^m \_nq__h nb_ chpifp_^ [h^ nb_ ohchpifp_^ mc^_m&+ @c`*
`_l_h]_m \_nq__h nb_ lcabn [h^ f_`n mc^_m ch nqi `o l nb_ l j[l[g_n_lm Wn*mh [h^
i\c*mh&) qcnbch nbcm l_acih l_mofn_^ [fmi `lig [ ^_pc[ncih i` ]ifog_ff[ \[mcm



niq[l^m nb_ hilg[f mc^_+ Knb_l g_nlc] ^c``_l_h]_m q_l_ hin ^_gihmnl[n_^+
Pb_ m[g_ b_f^ nlo_ `il nb_ [hn_lijimn_lcil jlid_]ncih %ch]fomcp_ i` ^_pc[ncihm
i` g_^cim[acn[f m nlo] nol_m â ^_p+ >mjnh _n]+&+

R c m o [ f f s c h m j _ ] n _ ^ ] b [ l [ ] n _ l c m n c ] m 7 Ji ]b[ha_m ch nb_ hil*
g[f _[l fi\_ giljbifias q_l_ ^_n_]n_^ [h^ [hig[fc_m ^c^ hin i]]ol gil_
`l_ko_hnfs+ @_pc[ncihm i` `[]c[f ]b[l[]n_lcm nc]m q_l_ l_f[n_^ ni nb_ [msgg_nls
qcnbch nb_ ilih[m[f l_acih+ @cmfi][ncih i` chm_lncihm i` h[m[f qcham \_nq__h
nb_ lcabn [h^ f_`n mc^_ ch p_lnc][f ^cl_]ncih q_l_ l_]il^_^ ch 20 j_l ]_hn i`
Eh^cpc^o[fm _r[gch_^ %[m ]igj[l_^ ni 0/ j_l ]_hn ch ]ihnlifm) j 9 -+-2& [h^
ch [hn_lijimn_lcil ^cl_]ncih ch 14 j_l ]_hn %[m ]igj[l_^ ni .3 j_l ]_hn) j 9
9 -+--.&+ Diq_p_l nb_s ^c^ hin ^c``_l mcahc`c][hnfs `lig nb_ [p_l[a_ mct_ ch
]ihnlifm %mg[ff_l nb[h -+2 gg&+ =h [msgg_nls ch nb_ jimcncih i` nb_ h[l_m
q[m l_]il^_^ ch 14 j_l ]_hn i` ][m_m %5 " ch ]ihnlifm) j 9 -+--.&) qbcf_
[ ^_pc[ncih i` nb_ h[m[f m_jnog chni nb_ j[mm[a_ i` nb_ himnlcf ih nb_ hilg[f
mc^_ i]]oll_^ ch 5+0 j_l ]_hn ihfs %chmcah+&+ Pb_ ncj i` nb_ him_ q[m h_p_l
g[le_^fs `f[nn_h_^+ Pb_ `l_ko_h]s i` ^c``_l_h]_m ch nb_ jimcncih i` nb_ gionb
]ilh_lm %/5 "& [h^ i` nb_ chh_l _s_ ][hnbc %// "& \_nq__h nb_ lcabn [h^
f_`n mc^_ ch p_lnc][f ^cl_]ncih ^c^ hin mcahc`c][hnfs ^c``_l `lig ]ihnlifm %.5
[h^ .- "&+ N_nli]b_cfc[ i]]oll_^ ch [ mchaf_ j[nc_hn %/+5 "&) \on ch [hinb_l
m_p_h j[nc_hnm %.6+1 ") j 9 -+-.& nb_ ojj_l fcj q[m ^cmjf[]_^ ch [hn_lijimn_ *
lcil ^cl_]ncih ni nb_ f_p_f i` nb_ fiq_l fcj %cn q[m jligch_hn ch
44+5 ") [m ]igj[l_^ ni .-- " ch ]ihnlifm&+ S_ b[p_ [fmi `l_ko_hnfs l_]il^_^
[ bcab il ainbc] j[f[n_ %0-+3 "& [h^ [hig[fc_m i` m_]ih^ ch]cmilm ih nb_ ch*
pifp_^ mc^_ %/2+- ") i` nb_ inb_l ch]cmilm ch 5+0 "&+

R [ l c [ \ c f c n s %P[\+ .â0X7 =giha ]_jb[fig_nlc] ]b[l[]n_lcm nc]m nb_ p[lc*
[h]_ q[m ch]l_[m_^ ch ^_pc[ncihm i` h[m[f m nlo]nol_m [h^ ch mig_ ^cg_hmcihm
i` ilih[m[f l_acih) qbcf_ qcnb ih_ _r]_jncih hi ]b[ha_m i` inb_l ]b[l[] n_l cm *
nc]m q_l_ l_p_[f_^+ K` nb_ li_hna_hi]_jb[fig_nlc] ]b[l[]n_lcm nc]m [h ch]l_[m_
i` p[lc[h]_ q[m jl_m_hn ch nbim_ l_f[n_^ ni nb_ ^_m]lc\_^ ]b[ha_m i` nb_ mi`n
jli`cf_ [h^ ch nb_ ojj_l fcj nbc]eh_mm %Om$`) Lh&+ Kh nb_ [p_l[a_) nb_ f[nn_l
q[m hin _hf[la_^) \on nb_ B*n_mn ^cm]fim_^ [ bcab_l m][ nn_l i` p[fo_m+ Eh [ `_q
`o l nb_ l ]b[l[] n_lcm nc]m nb_ p[lc[\cfcns q[m ^_]l_[m_^ %O*>[) ?^*JOH) =l*nCi)
J$*Oh) Ii*Ae&) s_n ch nb_ jl_m_h]_ i` f[la_ hog\_lm i` j[l[g_n_lm nbcm ]iof^
\_ ]ihmc^_l_^ [m []]c^_hn[f+ Pb_ l_mofnm i\n[ch_^ mbiq_^ nb[ n \inb m_lc_m
q_l_ bigia_hiom [h^ ]igj[l[\f_+ Ocahc`c][hn ch]l_[m_ i` p[lc[h]_ q[m ^o_
ni nb_ jl_m_h]_ i` nb_ ]f_`n+

@ E O ? Q O O E K J = J @ ? K I L = N E O K J O

Blig nb_ [\ip_ ^_m]lc\_^ `ch^cham cn `iffiqm nb[ n h_cnb_l nb_ ^_p_fij*
g_hn i` nb_ \i^s hil nb[n i` nb_ h_oli]l[hcog [h^ i` nb_ ]l[hc[f \[m_ [l_
mo\d_]n_^ ni ]b[ha_m ch ]f_`n fcj [fih_+ Pb_ me_f_n i` nb_ `[]_ mbiqm _ko[ffs
ihfs [ `_q ^_pc[ncihm+ Pb_s [l_ [ff i` nb_g l_f[ n_^ ni nqi \[mc] ]b[ha_m
]ihmcmncha i` [h _hf[la_g_hn i` nb_ chn_lil\ cn[ f ^cmn[h]_ %f[ n_l[f ^cmjf[]_g_hn
i` nb_ il\cnm qcnb `lihn[f qc^_hcha& [h^ i` [ f_mm mn__j mfij_ i` nb_ g[h^c*
\of[l l[gom ^cmjf[]cha nb_ ]bch `ilq[l^m [h^ ch`fo_h]cha nb_ mi`n jli`cf_ [h^

,/.



nb_ mb[j_ i` nb_ g[h^c\f_+ Pb_ f[nn_ l ^_pc[ncihm) biq_p_l) [l_ ihfs p_ls mfcabn
[h^ g[s \_ ^o_ ni nb_ ]igjimcncih i` iol m_lc_m+ Pb_ ch]fch[ncih i` nb_ l[gom
cm ]ihmc^_l_^ ch li_hna_h]_jb[fig_nlc] mno^c_m [m [ mn[\f_ ]b[l[]n_lcmnc] [h^
q_ `[cf_^ ni ^cm]fim_ [hs ]b[ha_m i` nbcm `_[ nol_ ch [hs i` nb_ m_lc_m qbc]b
q_l_ mi `[l _r[gch_^ %?HLog) ?L) [h^ 9BFT[[Sd $( Pb_ ]ih`caol[ncih i` nb_ \ihs
`[]_ nb_l_`il_ mbiq_^ hi mo\mn[hnc[f ]b[ha_m ch ]f_`n fcj [fih_) [m q[m ]ih*
`clg_^ \s nb_ f[la_ hog\_l i` chp_mnca[n_^ ]_jb[fig_nlc] ]b[l[]n_lcmnc]m+ Pbom
nb_l_ q_l_ hi ]b[ha_m ch nb_ jlijilncihm i` `[]c[f ]b[l[]n_lcmnc]m) ch `[]c[f
[hn_lcil aliqnb lin[ncih) ch g[rcffig[h^c\of[l l_f[ncihm [h^ i]]fomcih i` ch*
]cmilm) il ch [hs inb_l ]b[l[]n_lcmnc]m) ch]fomcp_ i` nb_ ch]fch[ncih i` ojj_l
ch]cmilm [h^ nb_ [fp_if[l g[rcff[l jli]_mm+ Pb_ ^_hni[fp_if[l ch]fch[ncih l_ *
g[ch_^ oh]b[ha_^ ch mjcn_ i` nb_ ch]l_[m_^ n_hmcih _r_ln_^ \s nb_ l_j[cl_^
fcj+ Diq_p_l mch]_ nb_ [fp_if[l jli]_mm l_g[ch_^ chn[]n [h^ nb_ ch]cmilm q_l_
ch [h ip_l\cn_ hi l_nlich]fch[ncih ^_p_fij_^+ En cm hin ]f_[l qb_[ nb_l cn ^_*
p_fijm ch nb_ jl_m_h]_ i` ]f_`n ch nb_ [fp_if[l jli]_mm+ Diq_p_l cn [jj_[lm
jli\[\fs [m ^i]og_hn_^ \s m_p_l[f mno^c_m ]ih]_lh_^ qcnb ch]cmilm %Cl[\_l)
.621 [h^ @[bf) .64-&+ Pb_ ^_pc[ncih i\pciomfs q[m l_f[n_^ [fmi ni nb_ [jjfc_^
ilnbi^ihnc] nl_[ng_hn+

Pb_ mcno[ncih ^c``_lm ch nb_ ]ih`caol[ncih i` nb_ il\cn[f l_acih+ =h ch*
]l_[m_^ chn_lil\cn[ f ^cmn[h]_ q[m `ioh^ ch iol _[lfc_l m_lc_m qcnb ]f_`n fcj
[h^ j[f[n_ %ñg[b_f [h^ >l_d]b[) ch jl_mm& ch qbc]b `[]c[f ]b[ha_m nsjc][f
`il ]f_`nm q_l_ l_]il^_^+ Pbcm ch]l_[m_ q[m `ioh^ _p_h ch ]f_`n fcj [fih_) ch
qbc]b nb_ `[]c[f me_f_n[f `l[g_qile) %ch j[lnc]o f[l i` nb_ ojj_l `[]_X) mbiq*
_^ hi mo\mn[hnc[ f ]b[ha_m+ U_n q_ `[cf_^ ni ^_gihmnl[ n_ nbcm ch]l_[m_ ch iol
mno^s ^_[fcha qcnb cmif[n_^ ]f_`n j[f[n_ %ñg[b_f) ch jl_mm&) qb_l_ nb_ \[mc]
me_f_n[f ^_pc[ncihm q_l_ []no[ffs c^_hnc][f qcnb nbim_ ch ?HL+ Pb_ chn_lil\cn[ f
ch^_r q[m ]b[ha_^ ihfs ch ]f_`n fcj _cnb_l [fih_ il ch [mmi]c[ncih qcnb ]f_`n
j[f[n_+ Pb_m_ `ch^cham q_l_ ch `[piol i` nb_ bsjinb_mcm [\ion nb_ jlcg[ls
[mmi]c[ncih i` [h ch]l_[m_^ chn_lil\cn[ f [ l_[ qcnb ]f_`n fcj) il qcnb ]f_`n i`
nb_ jlcg[ls j[f[n_) l_mj+ % nbioab nb_ ^c``_l_h]_ q[m mg[ff_l ch ?H nb[h ch
?HL&+

Eh ]ihnl[mn ni me_f_n[f ]b[ha_m nb_ ilih[m[f l_acih mbiq_^ nb_ m[g_ ^_*
pc[ncihm ch ohcf[ n_l[ f ]f_`n fcj [m ch ohcf[ n_l[ f ]f_`n fcj [h^ j[f[n_ %ñg[b_f)
.65/&+ Pb_s ]ihmcmn_^ i` [ mfcabn ch]l_[m_ i` h[m[f qc^nb) l_^o]ncih i` nb_
il[f mfin qc^nb) mbiln_l b_cabn i` nb_ ojj_l fcj [h^ nsjc][f ^_pc[ncihm [h^ [msg*
g_nlc_m i` h[m[f mnlo]nol_m+ Diq_p_l nb_ nbc]eh_mm i` nb_ ojj_l fcj q[m hin
l_^o]_^ mch]_ nb_ ncmmo_ ^_`c]c_h]s qcnbch nb_ l_acih i` nb_ ch]igjf_n_ ]f_`n
fcj q[m ilcach[ffs hin _r]_mmcp_+ Pbcm mcno[ncih q[m ch [al__g_hn qcnb iol `ch^*
cham ch ch]igjf_n_ =FJld" %ñg[b_f [h^ >l_d]b[) ch jl_mm&) qb_l_ _ko[ffs nb_
nbc]eh_mm i` nb_ fcj q[m hin l_^o]_^+ J[m[f ]b[ha_m q_l_ ][om_^ g[chfs \s
nb_ ^_pc[n_^ chm_lncih [h^ `oh]ncih i` mig_ gom]f_m i` nb_ fcj [h^ him_ %Ji*
pim_fip) .646&+ Pb_ l_^o]_^ qc^nb i` nb_ il[f mfin q[m l_f[ n_^ ni ]b_cfijf[mns)
qbcf_ nb_ fiq_l b_cabn i` nb_ fcj q[m ^o_ jlcg[lcfs ni nb_ ncmmo_ ^_`c]c_h]s
[h^ m_]ih^[lcfs ni nb_ fcj monol_+ Pb_ `l_ko_hn i]]oll_h]_ i` ch]cmilm [hi*
g[fc_m ch^c][n_^ [ ^[g[a_ ni nb_ l_acih i` nb_ [jj[l_hnfs chn[]n [fp_if[l jli*
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]_mm [h^ q[m l_jiln_^ \s inb_l [onbilm [m q_ff %L_n_le[) .646) `ioh^ ch 2- j_l
]_hn i` nb_ j[nc_hnm [ moj_lhog_l[ls ) il \c`ol][n_^ f[n_l[f ch]cmil) il mig_
inb_l `ilgm i` niinb ncmmo_ bsj_lj f[m c[ & +

Pb_ [\ip_ g_hncih_^ [ffiqm nb_ ]ih]fomcih) nb[ n nb_ me_f_n[f `[]c[f ]ih*
`caol[ncih ch ]f_`n fcj [fih_ l_g[chm oh]b[ha_^) qcnb nb_ _r]_jncih i` nb_ ch n_ l*
il\cn[f ^cmn[h]_) qbcf_ mi`n ncmmo_m qcnbch nb_ ilih[m[f l_acih mbiq ^_pc[ncihm
[h^ [msgg_nlc_m qbc]b [l_ i` nb_ m[g_ ]b[l[] n_l [m ch ohcf[ n_l[ f ]f_`n fcj [h^
j[f[n_+ Pb_ ilih[m[f l_acih q[m [fq[sm ^cl_]nfs [``_]n_^ \s ]f_`n fcj [h^ nb_
]b[ha_m ^_m]lc\_^ l_jl_m_hn_^ cnm m_ko_f[_+ Pb_cl _rn_hn l_mofn_^ `lig nb_
^_al__ i` g[f`ilg[ncih [h^ `lig nb_ jl_]_^cha l_j[cl jli]_^ol_m+ Pb_ _[lfc_l
^_m]lc\_^ `ch^cham ch ]f_`n fcj [h^ j[f[n_ %ñg[b_f) .65/) ñg[b_f [h^ >l_d]b[)
ch jl_mm& [h^ ch cmif[n_^ ]f_`n j[f[n_ %ñg[b_f) ch jl_mm& ) [m q_ff [m nb_ j l_ *
m_hn l_mofnm jlipc^_^ _pc^_h]_ nb[ n `[]c[f me_f_n[ f ]b[ha_m q_l_ l_ f[ n_^ ni
]f_`n j[f[n_ %_cnb_l jlcg[lcfs il m_]ih^[lcfs& qbcf_ mi`n ncmmo_ ]b[ha_m q_l_
^o_ ni ]f_`n fcj) qcnb nb_ _r]_jncih i` nb_ ch]l_[m_^ ch n_lil\cn[ f ^cmn[h]_ qbc]b
i]]oll_^ l_aof[lfs ch ]f_`n fcj+ =h cmif[n_^ ]f_`n j[f[n_ q[m [mmi]c[n_^ qcnb
mig_ mj_]c`c] `_[nol_m qcnbch nb_ ilih[m[f l_acih %c+ _+ al[]cfcns [h^ n_h^_h]s
niq[l^m g c]limnig c[&+ En q[m jimmc\f_ ni ^l[q [ mcgjfc`c_^ ]ih]fomcih nb[n
nb_ `ch[f mn[ n_ i` ]b[ha_m [mmi]c[n_^ qcnb ]f_`n fcj [h^ j[f[ n_ ]ihmcmn_^ i`
^_pc[ncihm j l_m_h n ch nb_ inb_l nqi nsj_m i` ]f_`nm) c+ _+ ch [h cmif[n_^ ]f_`n
j[f[n_ %g[chfs me_f_n[f ]b[ha_m& [h^ ch ]f_`n fcj %g[chfs mi`n ncmmo_ ]b[ha_mX)
biq_p_l qcnb nb_ [^^cncih[f i]]oll_h]_ i` mig_ inb_l ^_pc[ncihm %ñg[b_f
[h^ >l_d]b[) ch jl_mm&+ Pb_s ch]fo^_ ch nb_ `clmn jf[]_ ^_hni[fp_if[l l_nli*
ch]fch[ncih i` nb_ g[rcff[ l_mofncha `lig nb_ ch]l_[m_^ n_hmcih _r_ln_^ \s
nb_ l_j[cl_^ fcj [h^ nb_ ^_`c]c_hn p_lnc][f aliqnb i` nb_ ojj_l `[]_) ^o_ ni
nb_ ch n_llojncih i` ]ihnchocns \_nq__h nb_ [fp_if[l jli]_mm il nb_ f[ n_ l[ f
m_ag_hn i` nb_ ojj_l d[q l_mj+ [h^ nb_ h[m[f m_jnog %[m nb_ m_ko_f[_ i` ]f_`n
ch nb_ [fp_if[l jli]_mm&+

Pb_ fc n_ l[ no l_ ]ihn[chm go]b f_mm ^[n[ ih nb_ ]ih`caol[ncih i` nb_ meoff
ch ]f_`n fcj [fih_ [h^ ih nb_ mig[nc] ^_p_fijg_hn i` ch^cpc^o[fm chpifp_^)
[m ]igj[l_^ ni nb_ inb_l nsj_m i` ]f_`nm+ Pb_l_ [l_ gimn jli\[\fs hin mo\*
mn[h nc[ f ^c``_l_h]_m i` \i^s ]b[l[]n_lcmnc]m+ Dohn_l %.642& mbiq_^ nb[n ch nqchm
^ cm]il^[hn `il ]f_`n fcj [fih_) ^_`c]c_hn \i^s aliq nb q[m mg[ff_l ch ^_al__
nb[h ch inb_l nsj_m i` ]f_`nm [h^ q[m hin g[le_^+ Eh [^ofn g[f_m @[bf %.64-&
[m]_ln[ ch_^ [ l_^o]ncih i` \i^s b_cabn [m ]igj[l_^ ni nb[ n ch [ ]ihnlif alioj
i` mno^_hnm %\s 2+4 ]g&) ]ihnl[ls ni nb_ ^[n[ ih ]ihm]lcjnm qb_l_ nb_ ^c``_l*
_h]_ q[m ihfs mfcabn %\s .+0 ]g&+ = bcab_l nb[h [p_l[a_ mn[nol_) ch nb_ ]ih*
nlif alioj i` mno^_hnm l_jl_m_hn_^ gimn jli\[\fs nb_ ][om_ qbs nb_ ^cg_h*
mcihm i` nb_ h_oli]l[hcog [h^ mig_ inb_l \[mc] `[]c[f g_[mol_g_hnm ch ?H
q_l_ mg[ff_l ch bcm m_lc_m) [m b_ oh^_lfch_^ bcgm_f`+ Pb_ afi\[f ]ih`caol[ncih
i` nb_ `[]_) biq_p_l) ^c^ hin mbiq mo\mn[hnc[ f ^c``_l_h]_m [m ]igj[l_^ ni
nb_ hilg) qcnb nb_ _r]_jncih i` nb_ ch]l_[m_ i` nb_ chn_lil\ cn[ f ^cmn[h]_ [h^
l_nli ch]fch[ncih i` ojj_l ch]cmilm+ Ofcabnfs ]b[ha_^ q_l_ [fmi mig_ j[ l[ *
g_n_lm i` g[h^c\of[l mb[j_ %[h i\nom_ aihc[f [haf_) [h []on_ ]bch [haf_ [h^
[ l_nlich]fch[ncih i` fiq_l ch]cmilm&+ Ocgcf[lfs [m nb_ c^_hnc][f i\m_lp[ncihm
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ch iol m_lc_m nb_s l_jl_m_h n_^ [^[jncp_ ]b[ha_m ni [ f_mm mn__j mfij_ i` nb_
l[gom+ Pb_ mno^c_m l_jiln_^ \s Cl[\_l %.621&) @_lc]bmq_cf_l %.626& [h^ \s
Nimm [h^ ?ioj_ %.632& moaa_mn_^ nb[ n `[]c[f aliqnb q[m hin [``_]n_^ ch ]f_`n
fcj [fih_+ Pbcm q[m ]ih`clg_^ [fmi \s ?lihch [h^ Dohn_l %.65-&+ Pb_ f[nn_l
[onbilm `ioh^ ch `c`n__h nqchm ^cm]il^[hn `il ]f_`n fcj ihfs [ mchaf_ qcnbch*
nqch ^c``_l_h]_ ]ihmcmncha i` [ jimn_lcil lin[ncih i` nb_ g[h^c\f_ ^o_ ni [
mn__j_l mfij_ i` nb_ l[gom+ Pbcm `ch^cha cm ch ^cm[al__g_hn qcnb nb_ f_mm mn__j
mfij_ i` nb_ l[gom l_]il^_^ \inb \s om [h^ \s @[bf %.64-&) s_n nb_ ^_pc[*
ncihm p[lc_^ qcnbch [ mg[ff l[ha_ % Ü /+2~& [h^ ]ih`clg_^ nb[n nb_s q_l_ \s hi
g_[hm nsjc][f `il ]f_`nm+ Ji ^c``_l_h]_m ch ^cg_hmcihm i` nb_ g[h^c\f_ q_l_
`ioh^ \s J[e[gol[ _n [f+ %.64/& ch ]bcf^l_h qcnb ]f_`n fcj) [h^ \s Nimm %.632&
ch nb_ ]ih`caol[ncih i` nb_ ]l[hc[f \[m_+ Pb_m_ i\m_lp[ncihm _ko[ffs [ffiq_^
nb_ ]ih]fomcih nb[n qcnb nb_ _r]_jncih i` nb_ ch]l_[m_^ chn_li]of[l ^cmn[h]_
[h^ nb_ l_nlich]fch[ncih i` ojj_l ch]cmilm i]]ollcha g[chfs ch [ mcgofn[h_iom
]f_`n i` nb_ [fp_if[l jli]_mm) ]f_`n fcj [fih_ q[m hin [mmi]c[n_^ qcnb [hs `[]c[f
me_f_n[f ]b[ha_m+

Pb_ ch]l_[m_ i` nb_ chn_li]of[l qc^nb ch ]f_`n fcj [fih_ q[m ]ih`clg_^
\s @[bf %.64-&) =^omm _n [f+ %.64.&) Dclm]b`_f^ [h^ =^omm %.641& [h^ \s Bc*
a[fipy _n [f+ %.641&+ =ff nb_m_ [onbilm l_jiln_^ ch [al__g_hn nb[ n [h ch]l_[m_
i` ch n_li]of[l ^cmn[h]_ i]]oll_^ [fmi ch ]f_`n fcj [h^ j[f[n_) s_n cn q[m hin
jl_m_hn ch cmif[n_^ ]f_`n j[f[n_+ Pb_m_ i\m_lp[ncihm ]iof^ \_ _rjf[ch_^ \s
nb_ cgj[cl_^ ^_p_fijg_hn i` h[mi`lihn[f jli]_mm_m f_[^cha ni ]f_`n fcj %jlc*
g[ls j[f[n_& [h^ [``_]ncha nb_ chn_li]of[l ^cmn[h]_ [m q_ff c%=^omm _n [f+)
.64.&+

Oi `[l `[]c[f mi`n ncmmo_ ]b[l[]n_lcm nc]m ch ]f_`n fcj [fih_ q_l_ hin ko[h*
ncn[p_fs mno^c_^ ch ^_n[cf+ Pb_ jl_ij_l[ncp_ ch]l_[m_^ h[m[f qc^nb) nb_ ^_pc[*
ncih i` nb_ him_ niq[l^m nb_ hilg[f mc^_ [h^ i` nb_ ]ifog_ff[ niq[l^m nb_
chpifp_^ mc^_) [m q_ff [m [ p_lnc][f [h^ [hn_lijimn_lcil ^cmfi][ncih i` h[m[f
qcham chm_lncihm q_l_ ^_m]lc\_^ \s D[dhcó [h^ Bca[fipy %.640&+ S_ `[cf_^ ni
`ioh^ [hs inb_l g_nlc][f ^[n[ ch nb_ [p[cf[\f_ fcn_l[nol_ + Pb_ joljim_ i` nb_
jl_m_h n ]iggohc][ncih q[m ni mojjfs [^^cncih[f [h^ gil_ jl_]cm_ ch`ilg[ncih
nb[h q_l_ mi `[l [p[cf[\f_+

OQII=NU
Oig[nig_nlc]) ]_jb[fig_nlc]) li_hna_h]_jb[fig_nlc] [h^ pcmo[f _r[gch*

[ncihm q_l_ ][llc_^ ion ch 03 [^ofn g[f_m qcnb f_`n mc^_^ ]f_`n fcj [fih_ q cnb *
ion [h chpifp_g_hn i` nb_ [fp_if[l jli]_mm+

>i^s ]b[l[]n_lcmnc]m ]ill_mjih^_^ ni nb_ hilg [h^ _ko[ffs hi ]b[ha_m i`
nb_ ^cg_hmcihm i` nb_ h_oli]l[h cog [h^ i` nb_ ]l[hc[f \[m_ i]]oll_^+ Pb_
`[]_ mbiq_^ [h ch]l_[m_^ ch n_lil\cn[ f ^cmn[h]_ [h^) ^o_ ni [ f[ n_l[ f ^cmjf[]_*
g_hn i` il\cnm) [ qc^_l `lihn+ Ofcabn ]b[ha_m i` nb_ fiq_l d[q qbc]b [``_]n_^
nb_ `[]c[f mi`n jli`cf_ l_mofn_^ `lig [h [^[jn[ncih ni nb_ f_mm mn__j mfij_
i` nb_ l[gom %[hn_ ch] fch[ n cih& + Diq_p_l nb_ f[nn_l q[m hin ]b[l[] n_lcm nc]
_cnb_l `il ]f_`n fcj) il `il inb_l nsj_m i` ]f_`nm+ S_ `[cf_^ ni ^cm]fim_ [hs
inb_l me_f_n[f ]b[ha_m ch]fomcp_ i` nb_ ch]fch[ncih i` ojj_l ch]cmilm) i` nb_
[fp_if[l jli]_mm [h^ i` nb_ i]]fomcih i` ch]cmilm+ Pb_ jlijilncihm [h^ inb_l
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j[l[g_n_lm i` `[]c[f ^_p_fijg_hn %[h n_lcil aliqnb lin[ncih [+ i+& q_l_ hin
cgj[cl_^+ Pbom ]f_`n fcj q[m hin [mmi]c[n_^ qcnb mo\mn[hnc[f me_f_n[f ^_pc[*
ncihm) \on `il [h ch]l_[m_^ ch n_lil\cn[ f ^cmn[h]_ i]]ollcha l_aof[lfs ch ]f_`n
fcj %qcnb il qcnbion ]f_`n j[f[n_&+ Kh nb_ ]ihnl[ls nb_ mi`n ncmmo_m qcnbch
nb_ ilih[m[f l_acih mbiq_^ nb_ m[g_ ]b[ha_m [m ch ohcf[ n_l[f ]f_`n fcj [h^
j[f[n_) c+ _+ mfcabnfs ch]l_[m_^ qc^nb i` nb_ him_) [ mg[ff_l qc^nb i` nb_ il[f
mfin) mbiln_l ojj_l fcj b_cabn [h^ ^_pc[ncihm [h^ [msgg_nlc_m i` h[m[f m nlo]*
nol_m+ Pb_ nbc]eh_mm i` nb_ ojj_l fcj ^c^ hin ^c``_l `lig nb[n ch ]ihnlifm+
=hig[fc_m i` m_]ih^ ojj_l ch]cmilm ih nb_ chpifp_^ mc^_ [h^ [ bcab j[f[n_
q_l_ gil_ `l_ko_hn+ Pb_l_ q_l_ hi ]b[ha_m i` nb_ mct_ [h^ ]ih`caol[ncih i`
_[l fi\_m+

NAOQIA
>\j Z_Xe^\d \e`j ZiXe `f cX Z `X c\j Z_\q cX [`m`j`fe cXY `X c\ le `cXkviXc\

u ,àX^\ X[l`k\

ñ g [ b _ .) V+

L[l ^_m _r[g_hm mig [ cig z nl cko_m ) ] zjb[ fig z nl cko _ m ) l [ ^ ci ] zjb [ fig z n l ck o _ m _ n pc*
mo _ f f_g _h n ih [ _r[g chz 03 bigg_m +[^ofn_m [p_] oh_ ^ cp cm cih f[\ c[ f_ y a[o]b_ + ?ç^n[cn
oh_ m_o f_ füp l_ koc z n[ c n [ n n_ ch n ) m[ h m [ ``_ ] n cih ^o j lig ih ni c l _ [ fpzi f[ c l_ +

@_m ] [ l [ ] n z l c m n c k o _ m ]i lji l_ f f_ m ] i l l_ mj ih^ _h n y f[ hi lg _ ) ^_m ^ cg _hm cih m ^_ f[
\icn_ ] l[h c_ h h _ _n ^_ f[ \[m_ ] l[h c_ h h _ h_ mih n j[ m ]b[haz_m + Ool f_ m j f[ h ]b hi ] l [h cog
f[ ^ cm n[h ] _ ch n_ li l\ c n[ c l _ [oag _h nz _ [ z nz ]ih m n[ nz_ ) io j fo ni n f_ ^ z j f[ ]_g _h n f[ n_ l[ f
^_m i l\ cn_ m ) [ oko_ f _mn l_ f cz Rz f[ la cmm_g_h n ^o ` lih n + @_ j_ n c n_ m [hig [ f c_ m ^_ f[ g[*
]bi cl_ ch `z l c_o l_ koc ih n ch ` fo_h]z [omm c f_ j li` c n ^o p cm[a_ l z m o f n _ h n ]igj_h m[ n cp _g _h n
^_ .çi\ f cko c nz ^o l[g _[o %[h nz ch ] f ch [ c mih & + Pion_`icm) ] _ n n_ i\ f cko c nz h ç_mc ji ch n ][l[]*
nz l c m n ck o _ hc jio l f_m ^ cp cm cihm f[c\c[f_m) hc jio l ^ ç[ o n l _ m nsj_m ^_m ^cpcm cihm + Kh h ç[
j[m l_g [ lk o z ^ ç[ o n l _ m ] b [h a _g _h n m mo l f_ mko_ f_ n n_ ^o pcm[a_) s ]igjl cm .çch] f ch [ cmih
^_m ch]cmcp_m mojz l c_o l_ m ) f_ j lig ih ni c l _ [ fp zi f[ c l_ io f[ ^ _ h no l _ koc h_ j liop_h n j[m
^_ ]b[ha_g _h nm + H[ j liji l n ci hh [ f c n z ) [omm c ko_ ^ ç[ o n l _ m j [ l [g ü n l _ m ^o ^zp_ficjj_g_hn
^o pcm[a_ % [ h nz l ci li n [ n c i h io j[ l_ c f f _g _h n & h_ mih n j[m ]b[ha_ m + Mo[h^ cf m ç[a cn ^_
f[ ^ cp cm cih f[\ c[ f_ mcgjf_ ) f_ m j f[ h ]b hi ] l[h cog h_ g ih nl_ j[m ^_ a l[p _ m [hig[ f c_ m ) _h
_r]_j ncih ^_ f[ ^ cm n[h ] _ ch n_ li l\ c n[ c l _ [oag _h nz_ koc _m n nio dio l m j l z m_h n_ ]b_t oh_
^ cp cm cih f[\ c[ f_ %[p_] io m[h m oh_ ^cpcm cih j[ f[ n ch _ & + =o ]ih n l[ c l _ ) mo l ^_m n cm mo m giom
^_ f[ l_a cih i lih [ m[ f_ ih [ ]ih m n[ nz ^_ gzg_m ^_p c[ n cih m ko_ ]_ f f_ m ^_ f[ ^ cpcm cih
f[\ c[ f_ _ n j [ f[ n ch _ o h c f[ nz l [ f_ m ) ] ç_m n *y *^ cl_ 7 z f[ la cm m _g _h n ^o h_t) l z n l z ] c m m _g _h n ^_
f[ ` cm mo l_ f[\ c[ f_ ) [ \ [ c m m _g _h n ^o füp l_ moj z l c_o l_ ) ^_p c[ n cih _n [ msg z nl c_ ^_m m n l o ] *
no l _ m ^o h_t+ Hç_j[ c m m _o l ^o füpl_ mo j z l c _ o l_ ]i l l_ mj ih^ _ [o ]ih nli f_ ) ` l zko _gg _h n
ih [ l_g [ lk o z ^_m [hig [ f c_ m ^_m m_ ]ih^_m ch] cm cp_m mo j z l c_ o l _ m ^o ]i nz [ n n _ ch n m _n
oh j[ f[ cm b [o n + H[ a l [ h ^ _ o l _ n f[ `i lg [ n ci h ^o j[p cf cih ù i l_ c f f _ h_ j lz m_h n_ j[m ^_
^zp c[ n cih +

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

EiXe`f]XZ`Xc\ P\iXe[\ile^\e Y\` \ `e j\ `k`^ \i F`gg\ejgXck\ Y\` ?inXZ_j\e\e

ñ g [ b _ .) V+

03 _ lq []b m_ h _ I[hh_ l gcn f ch e m m_ c n ca _ l Oj[ f n_ ^_ l Hcjj_ [ff_ ch ) ibh_ ^[mm ^_l
= fp_i f[ l `i l nm [ nt \_ nli ` ` _ h q[l ) q o l^ _ h mig [ nig _ nl c m]b ) e _ j b [ fig _ n l c m ] b ) li _h na _h *
e _ jb [ fig _ n l c m ] b oh^ p cmo_ ff o h n_ l mo ]b n +
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@c_ eihj_ l f c]b _h ? b[ l[e n_ l c m n ce _h _ h n m j l [ ] b _h ^ _ l Jilg) oh^ _\_h `[ f f m ^c_ =om*
g [mm_ ^ _ l D clhbib f_ oh^ ^_ l O]b[^_ f\ [m cm q [ l_ h h c]b n p _ l[h ^ _ l n + =g Oj f[h ]bhie l[ *
h cog qo l^ _ _ch_ p _ la li m m_ l n_ ch n_ li l\ c n[ f_ A h n `_ lh o ha \tq+ _ ch_ f[ n_ l[ f_ R_lm]b c_\oha
^_ l =oa_hbib f_h `_m $ na_m n_ ff n ) g cn ^_ l ^c_ A lq _ c n_ lo h a ^_ l O n c lh ch Vom[gg _hb[ha
m n_b n + B _ lh _ l q o l^ _h a_ l ch a _ l_ =\q _ c]boha_h [g Qh n_ le c_ `_ l a_ `oh^_h ) ^c_ [ o ]b ^[m
Lli`cf ^_m C_mc]b nm \ _ _ ch ` fo m m n_h oh^ m c]b eig j_h m[ n ci h mg [m m ca [om ^_ l g _b l h [ ]b
b ch n_ h p _ l f[ o `_h ^ _h =\m]b l[aoha ^_m Vq_cam _ la [\ _h %= h n_ ch e f ch [ n ci h & ) ^c_ F_^i]b
q _^ _ l `o l _ ch_ H cjj_hmj[ f n_ hi]b `ccl mihm n ca_ Psj_h pih Oj[ f noha_h ]b [ l [ e n_ l c m n c m ] b
cmn+ =h^_l_ R _ l[h ^ _ lo ha _ h q o l^ _h [g Oe_ f_ n n ^_m C_mc]b nm h c]b n l_a cm nl c_h n ) _ chm]b f c_mm*
f c]b ^_ l o h p _ l [ h ^ _ l n_ h Ehe f ch [ n ci h ^_ l i\ _ l_h O ]bh_ c^ _ t[bh_ oh^ ^_m =fp_if[l`ihn*
m[ nt_ m oh^ V [bh l_ cb _h m]b fo mm_ m + =o]b ^c_ L liji l n ci h [ f c n[ n miq c_ q _ c n_ l_ L [ l[g _ n_ l
^ _ l Ah nq c]e foha ^_m C_mc]b nm %= h n_ l ci li n[ n ci h & q [ l_h h c]b n p _ l[h^_ l n + @[m Oj f[h]bhi*
e l[ h cog \_c ^ _ l H cjj_hmj[ f n_ m_ f\ _ l q c_m [ fmi e_ ch_ q _ m_ h n f c ]b _ h =\q_c]boha_h [o`)
g cn =omh[bg_ ^_ l p _ la li m m_ l n_ h ch n_ li l\ c n[ f_ h Ah n`_ lhoha ) ^c_ m n_ n m \_c _ ch _ l H cjj_h*
m j [ f no h a [ o ` n l c n n %g cn i^_ l ibh_ C [og _h mj [ f no ha & + @[a_a_h q o l^ _h ch ^_h q _ c]b_h
C_q_\_h ^_m K lih[ m[ fa _\ c_ nm ^c_ a f_ c]b _h =\q_c]boha_h `_ m na _ m n_ f f n q c_ \_c _ ch_ l
_ ch m_ c n ca _h Hcjj_h* oh^ C[og_hmj[ f n_ ) [ fmi R _ l\ l_ c n _ lo ha ^_ l J[m_) R _ l_haoha ^_ l
Ioh^mj[ f n_ ) O_heoha ^_ l K\_lf cjj_ oh^ @_pc[n cih oh^ =msgg_nl c_ ^_ l J [ m_ h m n l o e no l_ h
@c_ @c]e_ ^_ l K\_l f cjj_ _ h n m j l [ ] b ^ _ l Gihnli ff_ ) b [ o ` ca _ l F_^i]b q [ l _ h =hig[fc_h
^_ l i\_ l_h tq_c n_h O ]bh _ c^ _ t[bh_ ^ _ l \_ nli ` `_ h _h O_cn_ oh^ _ch bib _ l C[og_h+ @c_
Climm_ oh^ Bi lg ^_ l K b lg om]b_ fh q c_m e_ ch_ =\q_c]boha_h [o`+

N A O Q I A J

=XdY`fj ZiXe \f ]XZ `X c\j gif[lZkf [\ Z`j`xe cXY`Xc le `cXk\iXc
\e cX \[X[ X[lckX

ñ g [ b _ .) V+

O_ bcti _f _r[g_h mig [ nig z nl c]i ) ]_`[ fig z nl c]i ) l[^ ci ] _ `[ fig z nl c ] i s p cmo[ f ^_ 03
big \ l_ m [^o f ni m ]ih ]cm c|h _h _f f[^i ctko c_ l^i ^_f f[\ci mch [ `_] n[ ] c|h ^_f m [ f c_h n_
[ fp_i f[l +

H[m ] [ l [ ] n_ l { m n c ] [ m mig y n c] [ m ] i l l_ mj ih^ _ h [ f[ hi lg [ s n[g \ czh f[m j liji l] cih_ m
^_f ] l[h_i s f[ \[m_ ] l [ h _ [ h [ ko _^ [h ch [ f n_ l[^i m + Ah _f _ mj f[ ] h i ] l[ h _i m_ ^_ n_ ] n[
oh [og_h ni ^_ f[ ^ c m n[h ] c[ ch n_ li l\ c n[ f ) l_mj + oh ^ _ mj f[t[g c_h ni f [ n _ l [ f ^_ f[m | l\ c n[ m
]ih _f ]o[f n c_h_ ko_ p_l f[ ^ c f [ n [ n c i h ^_ f[ ` l_h n_ + L_ko_`f[m ^ c `_ l_ h ] c[ m l_ a c m n l [ ^ [ m
_ h f[ g [h^ c\o f[ ko_ m_ j li s _ ] n[h cao[ ng _h n_ _h _f j_ l` c f ^_ f[ ] [ l[ m_ i l ca ch [ lih
]igi ]ig j_h m[ n ci h ko_ m_ ^_\_ [ f[ ch] f ch [] c|h ji m n_ l ci l %[ h n_ ch ] f ch [ ] c|h & ^_f l[gi
`[]c[ f ) ko_ mch _g\[ lai _m ji]i ] [ l [ ] n _ l c m n c ] [ j [ l [ f[m ] cm cih_m f[\ c[ f_ m s ^_ inli ncji+
Ah _f _ mko_ f_ ni ^_ f[ ] [ l[ hi `o _ lih ^ _ n_ ] n[ ^i m g ym ][g\ cim ch] fos_h^i f[ ch [ f n _ l [ ^ [
ch] f ch [] c|h ^_ fim ch]cmcpim moj_ l ci l_m ) ^_f m [ f c_h n_ [ fp _i f[ l s ^_f gil^_r + P[g\czh
f[ j liji l] ci h [ f c^ [ ^ s i nlim j [ l yg _ n li m ^_f ^ _ m[ l li f fi ^_ f[ ] [ l [ %f[ [ h n_ l ci l li n[ ] c| h
s i nli m& ko _^ [h mch ][g\ci + Af _ mj f[ ]hi] l[h_i ) _h _f ][mi ^_ f[ mi f[ ] cm c|h f[\c[f)
hi [ l li d [ )jo_m h chaoh[ m ^ c `_ l_ h ] c[ m mo m n[ h ] c[ f_ m ]ih _r]_j]c|h ^_ f[ g [si l ^ c m n[h ] c[
ch n_ li l\ c n[ f ko_ m c_gjl_ []igj[`f[ f[ ] cm c|h f[\ c[ f %]ih i mch f[ ]cm c|h ^_f j [ f[ ^ [ l & +
Ah ][g\ci ) _h fim n_ d c^i m \ f[h^i m ^_ f[ tih[ i lih [ m[ f `o _ lih ^ _ n_ ] n [ ^ [ m f[m g cmg[m
[ [ cg _ nl c[ m ]igi _h _f ][mi ^_ f[ ] cm c|h o h c f[ n_ l [ f ^_f f[\ci s _f j [ f[ ^ [ l ) _ m ^_] cl
^ c f[ n[] c|h ^_ f[ h[lct ) _ m n l _ ]b [g c_h ni ^_ f[ ` c mo l[ \o][f ) ^_ m]_hmi ^_f f[\ci moj _ l ci l
[mc ]igi ^_mp c[] c|h s [ m cg _ n l c[ ^_ f[m _ m n l o ] no l [ m ^_ f[ h[l ct + Af a lo _ mi ^_f f[\ci
mo j _ l ci l ] i l l_ mjih^_ [f ]ih nli f ) m ch _g\[ lai gym [ g_ho^i m_ l _ a cm n l [ h [hig [ f c[ m
^_ fim ch]cmcpim moj_ l ci l_ m m_aoh^i m ^_ f[ j [ l n_ [ `_ ] n[ ^ [ s oh j [ f[ ^ [ l [fni + Ji b[s
^_mp c[] cih_m _h _f n[g[`ci s f[ ]i h `i lg [ n ci h ^_ fim j[\_f fih_m +
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N A B A N A J ? A O

.+ =ife`e' >) A)' Blek\i' M) Q)5 ?l[h ci *
`[] c[ f Iiljbi fias ch Pqchm @ cm]i l^[h n `il
?f_`n Hcj [h ^ ,i l L[f[ n_ + ?f_`n L[ f[ n_ F+)
.4 7 ..3) .65-+

/+ AiXY\i' N) G)5 Pb_ ?iha_h cn[ f ?f_`n
L[ f[ n_ @_`ilgcns + F+ =g+ @_hn+ =mm+) 15 7 042)
.621+

0+ BXae`ë' E)' @`^Xcfmu' J)5 Achca_ J[m_h*
g _ leg [ f_ \_c G ch^_lh gcn P_c fq_cm_h Ach*
m_ c n ca _h H cjj_h mj[ f n_h pil ^ _ l Kj_l[n cih +
=h nb liji fia c_ ) .. 7 44) .640+

1+ B `ijZ_]\c[' Q) D)' ;[ljj' B)5 E h n _ li l\ c *
n[ f @ cm n[h]_ ch ?f_`n Hcj [h^ L[ f[ n_ ) O cah c*
` c ][h n @ c` `_ l_h]_m Bioh^ \s Ocah P_mn+ F+
@_hn+ N_m+) 20 7 614) .641+

2+ Blek\i' Q) M)5 Pb_ A``_] nm i` ?f_`ncha
ih ? liqh*lii n H_hanb ) A loj ncih ) D_cabn
[ h^ S_cab n ch Pqchm @ cm]i l^[h n `il ?f_`fn
Hcj [h ^ ,i l L[f[ n_ + ?f_`n L[ f[ n_ F+) ./ 7 ///)
.642+

3 ) HXbXdliX' M)' MXmXiX' <) M)' N_fdXj'
>) L)5 B[] c[ f C liq nb i` ?b c f^ l_h qcnb
?f_`n Hcj [h^ ,i l L[f[ n_ + ?f_`n L[ f[ n_ F+)
6 7 ..6) .64/+

4+ Hfmfj\cfm' L) >)5 I_]b[hcmg i` @_*
`i lg cn c _ m i` nb _ Ic^^f_ L [ l n i` nb_ B[]_
K]]ol cha \s Eh\i lh ?f_`nm Qh c f[ n_ l[ f + =]n[
?bcl+ j f[mn+ ) /. 7 4) .646+

5+ J\k\ibX' G)5 L l_h [ ny fh { l ¶ m n [ jióei *
t_h{ i li `[] cy fh {bi eigjf_ro + ?O] ^ c m m _ l n [ *
n cih) L l[ao_ ) ? b[ l f_ m Qhcp+) .646+

6+ MdX_\c' T)5 ?_jb[ fig _ nl c] [h^ Iil*
jbi fia c] ?b[ha_m =mmi] c[ n_^ q c nb Qhcf[ *
n _ l[ f ?f_`n Hcj [h^ L[ f[ n_ ch =^ofnm+ =]n[
?bcl+ jf[mn+ ) /1 7 .) .65/+

.-+ MdX_\c' T)5 ?_jb[ fig _ nl c] [h^ Iil*
jbi fia c] ?b[ha_m ch =^o f n I[f_m q c nb Emi*
f[ n_^ ?f_`n L[ f[ n_ + =]n[ ?bcl+ jf[mn+ ) ch
jl_mm ) .650+

..+ MdX_\c' T)' <i\aZ_X' G)5 @ c``_ l_h]_m
ch ? l[h ci `[] c[ f Iiljbi fias \_ nq __h ?ig*
j f_ n_ [h^ Eh]igj f_ n_ Q h c f[ n_ l[ f ?f_`n Hcj
[h^ L[ f[ n_ ch =^ofnm+ ?f_`n L[ f[ n_ F+) ch
jl_mm ) .650+

Pb_ i nb _ l l _ `_ l _ h ] _ m [ l_ [p[ c f[\ f_ ` lig
nb_ [o nbi l +

@l+ V+ Og[b_f ) O li\y lip[ 2-) .-- 01 L l[ao_ .-) ? t_]bim fip[e c[

=JJKQJ?AIAJP
Ichcmnls i` D_[f nb ) Qhcih i` nb _ O]c_h nc` c] I_^c][f Oi] c_ n c_m [h^ N_jo\ fc][h O] c_h *

n c` c] Oi]c_ns i` Oo la_ih m i la[h ct_

CP) H;NCIH;F =IH@?L?H=? IH <OLHM ;H> JF;MNC= MOLA?LS

q cnb ch n_ lh [ n ci h [ f j [ l n c ] cj [ n ci h ch Mf]`X' IZkfY\i ,4Ñ-+' ,43/

O] c_h n c ` c] L lia l[gg_7

â Eh n_hm cp_ n l _ [ ng _h n i` \o lh m
â Oola c][ f n l _ [ ng _h n i` mi` n n cm mo_ ^_ `_] nm

Pb_ ER+ J[ n cih[ f ?ih `_ l_h]_ ih >olhm [h^ Lf[m n c] Oo la_ ls qcff \_ b_ f^ ch nb_ b[ff
i` nb _ ?fchc] i` Pb_ lg [ f P l[og [ i` Eh m n c no n_ äJ+ E+ L cliaipã â Oi`c[+
=^^ l_ mm i` nb _ K la[h ct cha ?iggcnn__ 7

>o fa[l c[

Oi`c[ .3-3
Pinf_\_h \iof+ /.
Eh m n c no n_ äJ+ .+ L cliaipã
?fchc] i` Pb_ lg [ f P l[og[
@l+ U+ ?b_lp_heip ) ^+ g+ m]c+
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= ? P = ? D E N Q N C E = A L H = O P E ? = A / 3) 0) . 6 5 1

Cileipmecs O] c_h]_ [h^ Ehp_m n ca[ n cih Eh m n c no n_ i` Eh do l c_ m [h^ K lnbij_^ c] m ) Cilecs
%QOON&

@ cl_] ni l Lli`+ I+ C+ @gcnlc_p

G75F 89:CFA=H=9G C : H<9 A 5 A A 5 F M ; @ 5 B 8 G %G I F ; =7 5 @
HF95HA9BH&

O + I + L = G D K I K R ) C + E+ @I EPN EAR

Pb_ ][m_m i` ^__j \olhm i` ]b_mn [l_ i`n_h chpifp_^ qcnb nb_ ^_`ilgcnc_m
i` nb_ \l_[mnm ch `_g[f_) ][omcha jbsmc][f [h^ g_hn[f ]igjfc][ncihm+ Pb_ jf[mnc]
l_mnil[ncih i` nb_ mb[j_ [h^ mcn_ i` \l_[mnm l_jl_m_hnm ]igjfc][n_^ [h^ ihfs
j[lnc[ffs mifp_^ jli\f_g ch l_]ihmnlo]ncp_ mola_ls+

Pi nl_[ n m][l ^_`ilgcnc_m i` nb_ g[gg[ls af[h^m) nb_ fi]+[f mech jf[mns
%Ogcnb) .62-&) `l__ nl[hm`_ l `f[jm %Lihn_h) .6358 @cjclli) .64-8 J+ L+ Ep[hip[
[h^ H+ =+ >ifebipcncihip[) .6448 R+ R+ Uo^_hc]b _n [b) .65.& q_l_ [jjfc_^+
Pb_s _p_h [^pc]_ ni _r]cm_ jl_m_lp_^ mioh^ mech ni [pic^ mo\m_ko_hn mjinncha
$O n[le) .63/&+ Po\_ `f[j cm mojjim_^ [h [jjlijlc[ n_ \cifiac][f g[n_lc[ f ni l_ *
mnil_ nb_ fimn \l_[mn %Dif^mqilnb) .6338 B+ >olc[h) .6348 I+ R+ Ioebch) .640&+
I+ R+ Ioebch %.640& [h^ Dif^mqilnb %.633& q_l_ nl[hm`_ll cha [ al_[n f[s_l
i` nb_ `off*nbc]eh_mm `f[j `lig [\^ig_h ih / no\_ `f[jm+ B+ >olc[h nl[hm`_ ll_^
[ j[ln i` nb_ l_g[ch_^ g[gg[ls af[h^ i` [ qig_h) qbim_ m_]ih^ \l_[mn
q[m gcmmcha ^o_ ni nb_ ^__j \olh ch ]bcf^bii^+ K+ R+ @ifhcnmecs %.64.& q[m
_[llcha ion ]ig\ch_^ mech jf[mns+ =`n_l _r]cmcha m][lm) nb_ ^_ho^_^ j[ln i`
g[gg[ls af[h^ cm ]ip_l_^ qcnb nl c[hao f[l `f[jm n[e_h `lig fi][f ncmmo_m)
nb_s [l_ fch_^ [fiha nb_ g[lach i` nb_ qioh^ [h^ chdols ih nb_ ]b_mn cm ]ip_l*
_^ qcnb `off*nbc]eh_mm `f[j+ Oncff nbcm g_nbi^ cm hin mocn[\f_ qb_h nb_ ][m_
cm i` b_[ps ^_`ilgcnc_m i` nb_ \l_[mn af[h^m) qb_h \inb nb_ ncmmo_m [h^ mo l *
lioh^cha mech [l_ m][llcha+ =m nb_ [onbil mn[n_m) nbcm g_nbi^ ^_g[h^m ]ig*
\ch_^ al[`ncha i` mioh^ fi][f mech ]ip_lm [h^ `off*nbc]eh_mm `f[j+ Pbcm ij_l*
[ncih g_nbi^ cm m[c^ ni \_ domnc`c[\f_ ch nb_ ^_`_]nm i` \l_[mn) chpifpcha hi
mbc`ncha i` hcjjf_ ^iqhq[l^m+ D_h]_ nb_ ^_m]lc\_^ g_nbi^ cm ]ihp_hc_hn ihfs
ch ][m_m i` ch]ihmjc]ciom m][llcha ]ihnl[]nol_m i` \l_[mnm) qb_h nb_ hcjjf_m
[l_ hin ^_`ilg_^ il mbc`n_^+

P N A = P I A J P I A P D K @ O

S_ q_l_ nl_[ncha /4 j[nc_hnm `lig ./ oj ni /4 s_[lm i` [a_) qcnb i]]olcha
jimn\olh mech ]ihnl[]nol_m [h^ 01 \ l_[m nçm ^_`ilgcnc_m+ Pb_s q_l_ molac][ffs
nl_[n_^ 2 oj ni /2 s_[lm [`n_l _rjimol_+

,0+



Pi nl_[ n m][l ^_`ilgcnc_m fi][f jf[mnc] ij_l[ncih %2 qig_h&) `l__ nl[hm`_l
`f[jm %6 qig_h&) ]ig\ch[ncih i` p[lciom mech al[`ncha g_nbi^m %4 qig_h&
q_l_ om_^+ .0 j[nc_hnm q_l_ nl_[ n_^ qcnb al[`ncha) j_l`ilg_^ []]il^cha ni iol
h_q g_nbi^ %[o nbi lçm ]_lnc`c][n_ Ji 40.63-&+

E

l
Bca+ .+ Lim n*\o lh ^_ `i lg cns i` nb_ f_` n \ l_[ m n + â Bca+ /+ ?onn cha j _h ch mo f[ `o f f * nb c]eh_ mm

` f[jm

Kol h_q g_nbi^ i` jli]_^ol_ ch j_l`ilgcha ij_l[ncih Em `iffiqcha+ =ff
nb_ m][lm ch nb_ [l_[ i` nb_ g[gg[ls af[h^) ][omcha cnm ^_`ilgcns [h^ mbc`n*
cha hcjjf_m) gil_ i`n_h ^iqhq[l^m %Bca+ .& [l_ ch]cm_^+ Pb_ gimn lioab m][lm
[l_ _r]cm_^+ Obc`n_^ af[h^ cm m_j[l[n_^ qcnb nb_ ]ip_lcha `[m]c[ `lig nb_ [^ *
b_l_h n ncmmo_m [h^ nl[hmjim_^ ojq[l^m ni nb_ jimcncih) msgg_nlc][f ni nb_
mioh^ \l_[mn il ni nb_ il^ch[ls mcn_ ch ][m_ i` \cf[ n_l[f ^_`ilgcns+ Pb_h cn cm
monol_^ ih nb_ h_q mcn_ qcnb ]onaon monol_m+ Pb_ fiq_l mc^_ i` nb_ nl[hmjim_^
\l_[mn cm hiq \[l_ i` mech+

Pi ]ip_l nb_ qioh^ ih nb_ fiq_l mc^_ i` \l_[mn / msgg_nlc][f il [msg*
g_nlc][f %[]]il^cha ni ]ih^cncih i` fi][f ncmmo_mX j_hchmof[ mech `f[jm qcnb
mo\ ]oncm [l_ ]on %Bca+ /&+ L_hchmof[ mb[j_ i` nb_ `f[jm _h[\f_m al[`ncha _p_h
qcnb m][llcha ncmmo_m+ Pb_ `f[jm [l_ gi\cfct_^ %Bca+ 0& [h^ nl[hmjim_^ niq[l^m
_[]b inb_l+ Pb_s ]ip_l nb_ fiq_l j[ln i` af[h^ [h^ [l_ monol_^ nia_nb_l \s
nb_cl nijm+ Pbcm q[s _hmol_m l_fc[\f_ `crcha i` g[gg[ls af[h^ ih cnm h_q mcn_
[h^ jl_p_hncih `lig nb_ m_]ih^[ls mbc`ncha cm l_[]b_^+ Pb_ l_g[chcha) mig_*
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ncg_m kocn_ g[dil qioh^m l_mofncha `lig nl[hmjimcha nb_ cmmo_ i` g[gg[ls
af[h^ [h^ n[echa i` `off*nbc]eh_mm `f[jm [l_ ]ip_l_^ qcnb nbc]e mjfcn mech `f[jm
%Bca+ 1&+

Pb_ mb[j_ [h^ nb_ mct_ i` j_hchmof[ `off*nbc]eh_mm `f[jm ^_j_h^m ih nb_
mct_ i` qioh^ [h^ ]ih^cncih i` h_cab\iolcha mech+ H_hanb %H& i` _[]b `f[j
cm _ko[f ni b[f` nb_ \l_[mn ^_`_]n f_hanb ih cnm fiq_l \il^_l) [h^ nb_ qc^nb
%Hc& ni nb_ ]olp_ i` nb_ \l_[mn \_nq__h ojj_l g[lach i` qioh^) h_[l hcjjf_
[h^ [l_if[) ni fiq_l g[lach i` qioh^ %Bca+ 2&+ E` cn cm hin jimmc\f_ %^o_ ni
m][lm& ni n[e_ / `f[jm qcnb mo\ ]oncm) q_ ][h al[` n qcnb . g[dil `f[j+

Bca+ 0+ B o f f * nb c]eh_m m ` f[jm gi\cf cm_^ ) jo n [m c^_ ih nb _ ] f[gjm+ Hiq_l j [ l n i` nb_
g [gg [ls a f[h^ ^_ho^_^ + â Bca+ 1+ B o f f * nb c]eh_m m ` f[j m mo no l_^ nia _ nb _ l ) ]ip_l cha
nb_ fiq_l j [ l n i` \ l_[ m n + Sioh^ oh ^ _ l nb _ g [gg [ls a f[h^ ]ip_l_^ q c nb ` l__ n l [ h m *

`_ l ` f[j

S_ b[p_ [jjfc_^ fi][f mech al[`ncha ch ][m_m i` fcgcn_^ m][lm [h^ ch]ih*
mjc]ciom ]ihnl[]nol_m i` g[gg[ls af[h^) qb_h mo``c]c_hn [ l_[ i` [^d[]_hn
mioh^ [h^ _[ms nl[hm`_ll[\ f_ ncmmo_m jlipc^_^+ Eh nbim_ ][m_m _hncl_fs m[ncm*
`[]nils _`_]n q[m l_[]b_^) qb_h nl c[haof[l `f[jm qcnb mo\ ]oncm q_l_ nl[h m *
jim_^ niq[l^m _[]b inb_l il gi\cfct_^ qioh^ _^a_m ]fim_^ nb_ _r]cm_^ m][lm
Pb_ ^_`ilgcnc_m \_cha m_p_l_ [h^ nb_ mbc`ncha i` nb_ g[gg[ls af[h^m mo\*
mn[hncih[f) fi][f mech al[`ncha cm ihfs fcgcn_^+

N A O Q H P O =J@ @ E O ? Q O O E K J
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=h[fsmcha l_mofnm i` `l__ mech al[`nm jf[mns) ][llc_^ ion \s g[hs mola_ihm
ni nl_[ n jimn\olh g[gg[ls af[h^m ^_`ilgcnc_m) q_ b[p_ \lioabn `ilnb mig_
i` cnm mbiln]igcham+ P[echa nb_ mech `f[j \s af[h^ ncmmo_ cm ]igjfc][n_^) `l_ *
ko_hnfs `iffiq_^ qcnb h_]limcm il g_fncha ion i` `f[jm) acpcha lcm_ ni m][llcha
[h^ l_]oll_h]_ i` nb_ ^_`ilgcns+ >_mc^_m) _p_h b[pcha n[e_h nl[hmj f[h n ][h
chpifp_ m_]ih^[ls l_nl[]ncih f[n_l) l_mofncha [a[ch [n nb_ l_f[jm_ i` ^_`ilgcns+

Bca+ 2+ O]b_g_) mbiq cha mb [j _ [h^ mct_ i` `o f f * nb c]eh_ mm ` f[jm + H â f_ha nb i` j _ h ch *
mo f[ ` f[jm ) Hc â q c^ nb i` j_h ch mo f[ ` f[jm + â Bca+ 3+ L[ n c_h n L+ \_ `i l_ n l _ [ ng _h n + Nioab
m] [ lm i` nb _ ]b_m n [h^ [\^ig ch[ f q[ff) ] [o m cha ^_ `i lg [ n cih [h^ cff ^_p_ fijg _h n i`

g [gg [ls a f[h^ m

Sb_h nb_ `_g[f_ ]b_mn cm ]ihnl[]n_^ \s m][lm ch nb_ f[la_ [l_[) j[ l n c*
]of[lfs ch sioha aclfm) cn acp_m i`n_h lcm_ ni m_p_l_ ^_`ilgcnc_m i` \l_[mnm qcnb
j[lnc[ffs il ]igjf_n_fs gcmmcha hcjjf_ [h^ [_lif[+ Eh ][m_m fce_ nb[ n cn cm ch_*
pcn[\f_ ni nl[hm`_l g[dil f[s_lm i` mech) ni ][lls ion ]ig\ch[ncih i` fi][f
ncmmo_m al[`ncha [h^ `l__ nl[hm`_l `f[jm+

=jjfc][ncih i` nb_ fi][f ncmmo_m [m nl c[hao f[ l `f[jm ni ]ip_l ^_ho^_^ fiq_l
j[ln i` g[gg[ls af[h^ [`n_l cnm gi\cfct[ncih [h^ nl[hmjimcha ^i_m hin acp_
]ihmn[hn _`_]nm) [m nb_ nijm i` m][l [``_]n_^ `f[jm i`n_h chpifp_ h_]limcm) l _ *
mofncha ch l_f[jm i` ^_`ilgcns+

Kol h_q ]ig\ch_^ mech jf[mns g_nbi^) al[`ncha qcnb ]igjim_^ `f[jm qcnb
mo\ ]oncm `lig fi][f ncmmo_m [h^ `l__ nl[hm`_ l `f[jm mifp_m [ fin i` jli\f_gm+
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En _h[\f_m ni cgjlip_ m_p_l_ ^_`ilgcnc_m i` g[gg[ls af[h^m [`n_l \olhm) []*
]igj[hc_^ \s mbc`ncha af[h^ [h^ [fmi hcjjf_ [h^ [_lif[+ L_hchmof[ mb[j_ i`
`f[jm _r]fo^_m lcm_ i` h_]limcm i` nb_cl nijm) nbom jl_p_hncha l_f[jm_ i` ^_`il*
gcns) [h^ g[e_m cn [fmi jimmc\f_ ni `ilg [^_ko[n_ ionfch_m i` \l_[mn+ ?ip_lcha
^_ho^_^ j[ln qcnb `off*nbc]eh_mm `f[jm cm go]b gil_ fce_fs ni \_ l_fc[\f_) nb[h
^_lg[f nl[hmjf[hnm ) n[e_h \s af[h^ ncmmo_m go]b qilm_+ Boff*nbc]eh_mm `f[jm
monol_^ nia_nb_l ih fiq_l mc^_ i` \l_[mn [l_ \_mc^_m mojjilncha cn ch [ h_q
jimcncih [fmi jl_p_hncha cnm m_]ih^[ls mbc`ncha [h^ b_h]_ gchcgct_ nb_ jimmc*
\cfcns i` nb_ l_f[jm_ i` ^_`ilgcns+ Oech `f[jm qcnb mo\ ]oncm `lig fi][f ncmmo_m
[l_ ]ip_lcha cnm fiq_l mc^_ [h^ e__j cn ih [ h_q jf[]_ ih nb_ ih_ b[h^ [h^ q_
][h ch nbcm q[s ni gi^_f nb_ h[nol[f*fce_ afi\_*[haof[l mb[j_ i` \l_[mn ih nb_
inb_l b[h^+

=jjfc][ncih i` mjfcn ^_lg[nig_ nl[hmjf[hnm _h[\f_m ni al[`n g[dil qioh^m)
[lcmcha [`n_l nl[hmjimcha i` g[gg[ls af[h^ ncmmo_ [h^ n[echa i` `off*nbc]e*
h_mm `f[jm+

Pb_ ]ig\ch_^ mech jf[mns i` j_hchmof[ `f[jm qcnb mo\ ]oncm `lig nb_ fi][f
ncmmo_m [h^ `l__ nl[hm`_l `f[jm \lcham [\ion ]ihmn[hn _``_]n i` nb_ j_l`ilg_^
ij_l[ncih+

S_ acp_ ih_ ][m_ l_jiln [m [h _r[gjf_+
Pb_ j[nc_hn L+) .1 s_[lm if^) q[m _rjim_^ \s `f[g_ \olh i` ]b_mn [h^

ojj_l _rnl_gcnc_m ih nb_ [l_[ i` 0- " i` \i^s mol`[]_ [n nb_ [a_ i` 1+ Ob_
q[m nl_[ n_^ [h^ mech al[`ncha q[m [jjfc_^) \on ^ihil miol]_m \_cha fcgcn_^)
[ffijf[mns q[m om_^+ =m nb_ aclf q[m aliqcha lcm_ q[m acp_h ni mbc`ncha [h^
^_`ilgcns i` nb_ g[gg[ls af[h^m %Bca+ 3&+ Eh Fofs .641) ]ig\ch_^ mech jf[mns
q[m ][llc_^ ion ni nl_[ n nb_ ^_`ilgcns i` nb_ f_`n g[gg[ls *f[h^+ =`n_l nb_
_r]cmcih i` ]ihnl[]ncha m][lm) g[gg[ls af[h^ q[m gi\cfct_^ [h^ monol_^ ih
nb_ h_q mcn_) ]ill_mjih^cha qcnb nb_ il^ch[ls jimcncih i` af[h^+ Kh _cnb_l
f[ n_l[f mc^_ i` nb_ nl[hmjim_^ af[h^ / j_hchmof[ `f[jm qcnb mo\ ]oncm q_l_ ]on+

Bca+ 4+ Pb_ m[g_ j[ n c_ h n [ ` n_ l i j_ l[ n cih i` ]ig\ ch_^ me ch jf[m ns i` nb_ f_` n g [gg [ls
a f[h^ ^_`i lg cns



Pb_ nijm i` `f[jm q_l_ [``_]n_^ \s m][lm+ =`n_l gi\cfct[ncih [h^ nl[hmjimcha)
nb_ `f[jm ]ip_l_^ nb_ ^_ho^_^ j[ln i` nb_ g[gg[ls af[h^+ Pb_ ^cmn[h]_ i`
[l_if[ ni fiq_l \il^_l i` af[h^ q[m _ko[f ni nb[n ni nb_ ojj_l \il^_l++ Pb_
l_g[chcha ^_`_]n ih ]b_mn*[\^igch[f q[ff %/.- ]g0&) q[m al[`n_^ qcnb mjfcn
n l[hmj f[h nm -)2 gg nbc]e %Bca+ 4&+ Ocgcf[l ij_l[ncih q[m j_l`ilg_^ ih nb_ lcabn
g[gg[ls af[h^ Foh_ /2) .642+ =m nb_ l_mofn i` nb_ / ij_l[ncihm nb_ ^_`ilgcnc_m
i` \inb nb_ g[gg[ls af[h^m q_l_ g_h^_^ %Bca+ 5&+ Pb_ fiha*n_lg ]b_]echa
q[m ^ih_ [`n_l 4 s_[lm+ Pb_ `_g[f_ j[nc_h n ain g[llc_^+ Ob_ q[m ^_fcp_l_^
i` [ ]bcf^ [h^ q[m hiolcmbcha cn qcnb \inb b_l l cabn [h^ f_`n \l_[mn+

I+ @+

%

Bca+ 3 [& ) \& Pb_ m[g_ `_g[ f_ j[ nc_h n + N_mo fn i` g _h^ cha i` nb _ ji m n\ o lh ^_ `i lg cn c_ m
i` \ l_ [ m n m \s nb _ ]ig\ch_^ me ch j f[ m ns []]i l^ cha ni [ o nb i l çm g_nbi^

OQII=NU
Pb_ nl_[ ng_hn i` /4 j[nc_hnm ch nb_ [a_ `lig ./ oj ni /4 s_[lm q[m [h[fsm_^

chpifpcha 01 jimn\olh g[gg[ls af[h^m ^_`ilgcnc_m+ R[lciom g_nbi^m i` mech
jf[mns q_l_ om_^+ Eh ][m_ i` g[dil m][llcha [l_[m i` ]b_mn nb_ ]ig\ch_^ mech
jf[mns jlip_^ ni \lcha [\ion nb_ \_mn _`_]nm) [jjfscha fi][f ncmmo_m j_hchmof[
`off*nbc]eh_mm `f[jm [h^ `l__ mech al[`nm+ Hi][f ncmmo_m [l_ om_^ ni `ilg nb_
ionfch_ i` nb_ af[h^ [h^ ni ]ip_l nb_ qioh^ ch cnm fiq_l j[ln+ Bl__ mech al[`n
cm [jjfc_^ `il al[`ncha nb_ ncmmo_m cgj[cl_^ \s nb_ g[gg[ls af[h^ nl[hmjimcha
[h^ \s n[echa nb_ `off*nbc]eh_mm `f[jm `lig nb_ fi][f ncmmo_m+

$ ,00



N A O Q I A

F\ kiX`k\d \ek Z_`ili^`ZXc [\j [v]fidXk`fej Z `ZX ki `Z `\ cc\ j
[\j ^ cXe[\j dXddX`i\j

L [ ] b i g i p) O+ L+) @ g c n l c d _ p) C+ E+

Kh [ _r_]o n_ .ç[h[ fs m_ ^_ /4 g [ f[^ _ m [a_m ^_ ./ O /4 [hm) [ n n _ ch n m ^_ ^ _ `i lg [ n cih
^_ f[ a f[h^_ g [gg [ c l_ %01 a f[h^ _ m [ n n _ ch n m _h ni o n& ) ] ih m_ko_h]_ ^_ f[ \ lo fo l_ + Kh
[ on cf c m_ ^_m g z nbi^_ m p[ l cz _ m ^_ f[ j f[m n c_ ]o n[hz_ + Ah j l_ m_h ] _ ^_ p[m n_ m ]b[ha_*
g _h nm ] c][ n l c] c_ fm ^o nbil[r ) ih i\ n c_h n ^_ g _ c f f_o lm l z mo f n[ n m j [ l oh_ j f[m n c_ ]o n[ h z_
]ig\chz_) _h o n c f c m[h n ^_m a l_ ` `ih m ]o n[ h z m _h `i lg _ ù o h _ jzh ch mo f_ [p_] oh_ m n l [ n_
miom *]o n[hz_ ^_m n cm mo m fi][or io ^_m a l_ ` ` _ m ] o n[ h z_ m f c\ l_m + H_m n cm mom fi][or mih n
[jj f ckoz_m jio l `i lg _ l oh_ ] c l ] i h `z l_ h ]_ ^_ f[ a f[h^_ _n jio l ]io lp cl f[ j f[ c_ ^[hm
m[ j [ l n c_ ch `z l c_o l_ + Qh_ a l_ ``_ ]o n[h z_ fc\ £_ _m n o n c f c mz_ jio l ^_m j f[ m n c_ m ^_m n cm mom
koc mih n _ h^igg[azm j [ l f_ ^ z j f[ ]_g _h n ^_ f[ a f[h^ _ g [gg [ c l_ io j [ l f_ jlz f_p_*
g_h n ^_m a l_ ` `i h m ]o n[h z m [p_] f_o l m n l [ n_ miom *]o n[hz_ +

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

=c``ili^`jZ_\ <\_Xe[cle^
eXiY\eXik`^\i >\]fid `\ile^\e [\i <iljk[i``j\e

L [ ] b i g i p) O+ L+) @ g c n l c d _ p) C+ E+

Am q o l^ _ _ch_ =h[fsm_ ^_ l > _b[h^ foha pih /4 L[ n c_ h n ch h _h cg =fn_l pih ./ \cm
/4 F[b l_h oh n_ lhigg _h ) \_c ^ _h _h _m ch`i fa_ _ ch _ l R _ l\ l_h hoha to l @_`i lg c_ loha
pih 01 > lom n^ l n cm_h e[g + Am q o l^ _h ^[\_ c p _ l m]b c_ ^ _h _ I_nbi^_h ^_ l D [o nj f[ m n ce
[ha_q _h^_ n + >_c [ o ma _ ^ _bh n_h h [ l\ _ h [ l n c a _ h R _ l^h^_ loha_h ^_m > lo m nei l\ m q _ l^ _h
^c_ \_ m n_h A la_\h cm m_ g cn e ig \ ch c_ l n_ l D [o nj f[ m n ce o h n_ l = hq _h^oha pih D [o n n l[h m *
j f[ h n[ n_ h ch Bilg pih D[f\ chm_ fh gcn ^ _ l Q h n_ lb [o n m ] b c] b n [o m fiey f_g C_q_\_ oh^
`l_ c_h D [o n n l [ h mj f[ h n [ n_ h _ ltc_ f n + @[m fie[ f_ C_q_\_ q cl^ tog Bi lg _h ^_m @lccm_h*
ogel_ cm_ m miq c_ tog R_ l^_]e_h ^_ l Soh^_ ch cb l_g Qhn_ l n_ c f p _ lq _h^ _ n oh^ ^[m
`l_ c_ D [o n n l [ h mj f [h n [ n t o l L f[m n ce ^_m C_q_\_m) ^[m ^ o l] b ^c_ R_ l f_aoha ^_ l >lomn*
^ lo m_ oh^ ^c_ A h nh [bg _ ^_m D [ o n n l [ h mj f [ h n [ n m g cn ^ _ l Q h n_ lb [o n m ] b c] b n [o m ^_g
fie[ f_h C_q_\_ \ _ m]b[^ ca n qol^_ +

N A O Q I A J

NiXkXd `\ekf hl`iyi^`Zf [\ cXj [\]fid XZ`fe\j hl\cf `[Xc\j
[\ cXj ^ cue[l cXj g\ZkfiX c\j

L [ X i g i p) O+ L+) @ g c n l c _ p ) C+ E+

O_ bcti oh [hy f cm cm ^_f n l [ n[g c_h ni ^_ /4 j[] c_h n_ m ) ^_ ./ [ /4 [`cim ^_ _^[^) _h
fim ko_) ]igi ]ih m_]o_h] c[ ^_ ko _g [^o l[ m m_ j li^o d_ lih 01 ^_ `i lg [] cih_ m ^_ f[m
a fyh^o f[ m j_] ni l[ f_ m + Bo _ lih o n c f ct[^im ^ c ` _ l_ h n_ m g zni^im ^_ f[ ^ _ lg ij fy m n c] [ + Ah
][mi ^_ _r n_hmim ][g\cim ko_ fi c^ [ f_ m ^_ f n| l[r ) fim g _ di l_ m l_ mo f n[ ^ i m m_ ]ihm cao_h
[f cg j f_g _h n[ l m _ f[ j fy m n c] [ ]ig \ ch[^[ ^_ jc_f o n c f ctyh^im_ n l [ h m j f[ h n _ m ^z lg c]i m
_h `i lg [ ^_ j_h ch mo f[ ]ih ][j[ mo \ ] o nyh _ [ ^_ fim n_ d c^i m fi][ f_m [mc ]igi n l [ h m j f [ h *
n_m ^ z lg c]i m f c\l_m+ Af n_ d c^i fi][f _m o n cf ct[^i j [ l [ ] i h `i lg [ l _f j _ l cg _ n li ^_ f[
a fyh^o f[ [mc ]igi j[ l[ ]o\ l c l f[ b _ l c^ [ _h mo j [ l n_ ch `_l ci l + Af n l [ h m j f[ h n _ ^z lg c]i
fc\l_ m_ o nc f ct_ j [ l [ f[ j fy m n c] [ ^_ fim n_ d c^i m ^ _ n_ l ci l[ ^ i m ji l f[ n l [ h m ` _ l _ h ] c [ ^_
f[ a f yh^o f[ j_] ni l[ f s ji l f[ nig[ ^_ fim n l [ h m j f[ h n _ m ^z lg c]i m ]ih f[ ][j[ mo \ ] o *
nyh_[ ^_ fim n_ d c^im fi][f_m+
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C+ E+ P o lh _ l çm N _m_[ l]b Eh m n c no n_ i` L [_^ c[ n l c] K l nbij[_^ c] m ch H_h chal[^ ) H _h cha l[^
%QOON&

@ cl_] ni l Ll]`+ R+ H+ =h^lc[hip
@ _j[ l ng _h n ] ` ?iha_hcn[ f [h^ =]ko cl_^ L[ nbi fias i` nb_ D[h^

D_[^ C+ O+ Ci^ohip[) I+ @+

F97CBGHFI7H=J9 GIF;9FM C : H<9 H < I A 6
<M:9FD<5@5; =GA 7 C A 6 =B 9 8 K=H< F58=5@ DC@M857HM@=5

C + O + C K @ Q J K R = ) E+ R+ O ? D R A @ K R ? D P ? A J G K

R[lciom n_]bhcko_m i` molac][f l_gip[f i` bsj_ljb[f[hacmg i` nb_ nbog\
[h^ i` l[^c[f jifs^[]nsfc[ [l_ ^_[fn qcnb ch [ ]ihmc^_l[\f_ hog\_l i` mno^c_m+
Diq_p_l) ni iol ehiqf_^a_) hi mj_]c[f n_]bhcko_ b[m \__h ^_p_fij_^ `il n l_ [ n *
g_hn i` l[ nb_ l l[l_ mcgofn[h_iom i]]oll_h]_ i` nb_m_ nqi ]iha_hcn[f ^_`_]nm+

S_ b[p_ ij_l[n_^ ih ./ j[nc_hnm) [a_^ `lig / ni ./ s_[lm) mo``_lcha `lig
nb_ [\ip_ g_hncih_^ ]ig\ch[ncih i` nb_ nbog\ ]iha_hcn[f ^_`ilgcnc_m+ S_ b[p_
_h]iohn_l_^ kocn_ ^c``_l_hn p[lc[ncihm i` nb_m_ ^_`ilgcnc_m ch _[]b i` iol
j[nc_hn [h^ [nsjc][f ij_l[ncp_ n_]bhcko_m q_l_ l_kocl_^ `il nb_cl l_]ihmnlo]ncp_
nl_[ng_hn+ =m _r[gjf_m q_ qcff acp_ nbl__ ][m_ bcmnilc_m+

.+ L[nc_hn G+) [a_^ .- s_[lm+ @c[ahimcm7 bsj_ljb[f[hacmg i` nb_ nbog\ qcnb
l[^c[f jifs^[]nsfc[ %Bca+ .&+ Dsjijf[mnc] ^cmn[f [h^ gc^^f_ jb[f[ha_m ^_pc[n_^
`lig nb_ fihacno^ch[f [rcm i` nb_ jlircg[f jb[f[hr [n [ lcabn [haf_+ Qfh[ls)
[n nb_ f_p_f i` nb_ jlircg[f jb[f[hr g_n[jbsmcm) nb_l_ q[m [ moj_lhog_l[ls
^cacn qcnb nqi jb[f[ha_m+

?fchc][ffs) [m q_ff [m li_hna_hifiac][ffs) [jf[mnc] ch n_ljb[f[ha_[f dichnm
i` \inb `cha_lm [h^ nin[f msh^[ensfc[ q_l_ ^c[ahim_^+ Osh^[ensfc[ ]ihmcmn_^
i` mech [h^ mo\]on[h_iom ncmmo_ ihfs8 nb_ \ih_m [h^ h[cfm q_l_ hin ]ihh_]n_^+
Pb_ `clmn g_n[][lj[f \ih_ q[m fiha_l nb[h omo[f ih_ [h^ cn b[^ [h []]_mmils
^cmn[f _jcjbsmcm+

Pb_ nb_h[l gom]f_m [m q_ff [m nb_ f_hanb [h^ `ilg i` nb_ `clmn chn_l^cacn[f
mj[]_ q_l_ hilg[f+ Boh]ncih i` nb_ `clmn `cha_l) m_n ch nb_ ijjimcha jimcncih)
q[m kocn_ m[ncm`[]nils) _r]_jn nb_ cggi\cfct[ncih i` [ff ch n_ljb[f[ha_[f dichnm+
Diq_p_l) _fiha[n_^) nqchh_^ [h^ ^cmniln_^ nbog\ q[m [ m_lciom i\mn[]f_ ni
qile [h^ [ ]ihmjc]oiom ]img_nc] ^_`_]n [m q_ff+

Kqcha ni l_g[le[\f_ bsjijf[mc[ i` nb_ ^cmn[f [h^ gc^^f_ jb[f[ha_m* q_
om_^ [ l_]ihmnlo]ncp_ ij_l[ncih \[m_^ ih nb_ n_]bhcko_ i` >cfb[on W.56-X [h^
`ilg_^ ih_ ion i` nb_ nqi nbog\m+ S_ g[^_ [ j[lnc[ f fihacno^ch[f _r]cmcih
i` nb_ h[cfm) mi`n ncmmo_m [h^ [^d[]_hn j[lnm i` nb_ jb[f[ha_m i` nb_ nbog\ [h^
i` nb_ moj_lhog_l[ls ^cacn [h^ dich_^ nb_cl l_g[chcha j[lnm %Bca+ f [ & + Iil_*
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ip_l) nb_ f_hanb i` nb_ nbog\ q[m ]ill_]n_^) [h^) mcgofn[h_iomfs) nb_ ]fchi*
^[]nsfs l_gip_^) \s l_m_]ncha nqi nbcl^m i` nb_ jlircg[f jb[f[hr+ Pb_ g[lliq
][pcns i` nb_ l_g[chcha nbcl^ i` nb_ jlircg[f jb[f[hr q[m _hf[la_^ [h^ nb_
dich_^ jb[f[ha_m chm_ln_^ chni cn+

Pbom) ih_ nbog\ qcnb nqi jb[f[ha_m i` nb_ nbog\ [h^ nb_ moj_lhog_l[ls
^cacn %Bca+ E^ X )

*

Bca+ .+ P l cjb[ f[ha cmg i` nb _ nb og \ ch ]ig\ ch[ ncih q cnb l[^ c[ f ji fs^[] ns fs ch j [ n c _ h n G+)
[a _^ ,+ s_[ lm

[& m ]b_g _ i` nb _ `i lg [ n cih i` nb_ nb og \ q cnb nqi jb [ f[ h a _ m % nb_ b [ n] b _^ j [ l n m q_ l_
l_ m_] n_^ &

i

Bca+ f \ & T*l[sm i` nb_ b [h ^ \_ `i l_ nb _ n l _ [ ng _h n + â ]& nb_ b [ h^ cgg_^ c[ n_ fs [ ` n_ l nb _
l _ ]ih m n lo ] n cp _ ij_ l[ n cih
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/+ L[nc_hn L+) [a_^ 0 s_[lm+ @c[ahimcm7 ^ojfc][ncih i` nb_ nbog\ %Bca+ /&
qcnb nbl__ jb[f[ha_m) bsj_ljb[c[hacmg+ =]]_mmils lo^cg_hn[ls jb[f[hr q[m
jl_m_hn [n nb_ l[^c[f [mj_]n i` nb_ gc^^f_ jb[f[hr i` nb_ nbog\+ >inb nl c*
jb[f[ha_[f nbog\m q_l_ bsjijf[mnc] [h^ m_n ch nb_ m[g_ jf[h_ [m nb_ inb_l

Bca+ E ^ & nb _ b [ h ^ nqi s_[ l m [ ` n_ l nb _ ij_ l[ n cp_ n l _ [ ng _h n

`cha_lm) [h^ hin ch nb_ ijjimcha jimcncih+ Pb_ `clmn g_n[][lj[f \ih_ q[m hin
^ojfc][n_^+ Pb_ `clmn chn_l^cacn[f mj[]_ q[m mbiln) nb_ chn_l^cacn[f `if^ l_[]b *
_^ nb_ f_p_f i` nb_ b_[^ i` nb_ /h^ g_n[][lj[f \ih_+ T*l[sm l_p_[f_^ j[lnc[f
mshimnimcm i` nb_ jlircg[f jb[f[ha_m i` nb_ ^ojfc][n_^ nbog\ [h^ nb_ jl_m_h]_

Bca+ /+ @oj f c][ n cih i` nb _ n l cj b [ f [ h a _ [ f nbog\ ch ]ig\ ch[ n cih q c nb bsj _ lj b [ c[h a c mg
ch j[ n c _ h n L+) [a _^ 0 s_[lm + â [& m]b_g _ i` nb _ `i lg [ n cih i` mcha f_ n l cj b [ f [ h a _ [ f ` cha_l

%b [ n] b _^ [ l_ [ m q _ l_ l_ m_] n_^ &

,1+



i` \inb nb_ jlircg[f [h^ ^cmn[f _jcjbsmcm i` nb_ `clmn g_n[][lj[f \ih_+ Pb_
nb_h[l gom]f_m q_l_ [\m_hn) [h^) ]ihm_ko_hnfs) nb_ ijjimcncih [h^ jlij_l
alcj cgjimmc\f_+

Bca+ /\& T*l[sm i` nb _ b [ h^ \_ `i l_ nb_ n l _ [ ng _h n + â ]& [ j b i ni a l[j b n[e _ h ^o l cha
nb_ ij_ l[ n ci h [ ` n_ l l_ m_] n ch a i` nb_ g_^ c[ f j [ l n m i` \i nb ` cha _ l m % l _ m _] n_^ j [ l n m i` nb_

jb [ f[ h a _ m mbiqh ch nb_ l cab n&

s ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ

Bca+ /^& Pb_ h_q fs `i lg _^ ` ch a _ l q cnb nb l _ _ j b [ f[ h a _ m cgg_^ c[ n_ fs [ ` n_ l nb_ i j _ l *
[ ncih + â _& T*l[sm i` nb _ b [ h ^ [ ` n_ l nb _ ij_ l[ n cih

,1,



Oolac][f nl_[ ng_hn q[m j_l`ilg_^ ch nbl__ mn[a_m+ =n `clmn) nb_ []]_mmils
lo^cg_hn[ls jb[f[hr q[m l_gip_^+ Eh nb_ m_]ih^ mn[a_ nb_ ij_l[ncih []]il^*
cha >cfb[on %.56-& q[m om_^ [h^ nb_ ^ojfc][n_^ nbog\ q[m l_^o]_^ ni mchaf_
nbog\ qcnb nbl__ jb[f[ha_m %Bca+ /[) m*^&+ Pb_ mg[ff `l[ag_hnm i` nb_ ^cmn[f
[h^ gc^^f_ jb[f[ha_m q_l_ dich_^ omcha chnl[imm_iom monol_m8 jlircg[f jb[*
f[ha_m q_l_ qcl_^+ =`n_l 5 gihnbm jiffc]ct[ncih i` nb_ nl cjb[f[ha_[f `clmn `cha_l
q[m j_l`ilg_^ omcha nb_ g_nbi^ i` >o]e*Cl[g]ei %.64.&+

Pb_m_ l_]ihmnlo]ncp_ ij_l[ncihm l_mofn_^ ch ]ihmc^_l[\f_ cgjlip_g_hn i`
\inb nb_ `ilg [h^ `oh]ncih i` nb_ nbog\ %Bca+ /a&+

Bca+ /Ä& / g ih nb m [ ` n_ l nb _ ij_ l[ n cih + â* a& nb _ b [ h^ nqi s_[ l m [ ` n_ l nb _ jiffc] ct[n cih
i` nb _ n l cj b [ f [ h a _ [ f ` cha_ l

K@

Bca+ 0+ P l cjb[ f[ha cmg i` nb _ nb og \ ch ]ig\ ch[ ncih q c nb l[^ c[ f ji fs^[] ns f c[ % n l cj f c ] [ *
ncih i` nb _ nbog\& ch j [ n c _ h n P+) [a_^ / s_[ lm + â [& m]b_g _ i` nb_ i j _ l[ n ci h %b [ n] b _^

j [ l n m q _ l_ l_ m_] n_^ &

,1-



0+ L[nc_hn P+) [a_^ / s_[lm+ @c[ahimcm7 nlcjfc][ncih i` nb_ nbog\ %Bca+ 0d+
Iip_g_hnm i` nb_ nbog\ [h^ l[^c[f moj_lhog_l[ls `cha_l q_l_ msh]blihct_^+
Pb_ ^cacnm b[^ nbl__ jb[f[ha_m [h^ m_j[l[ n_ g_n[][lj[f \ih_m+ Pb_ m_]ih^
moj_lhog_l[ls ^cacn [n nb_ ofh[l mc^_ b[^ nqi jb[f[ha_m) cnm g_n[][lj[f \ih_
q[m lo^cg_hn[ls [h^ hi []ncp_ gip_g_hn q[m jimmc\f_+ Pb_l_ q[m [^^cncih[f
^_`ilgcns â nb_ ]fo\b[h^ qcnb [ mbiln_h_^ [h^ qc^_h_^ l[^com+

S_ b[p_ j_l`ilg_^ jiffc]ct[ncih i` nb_ nl cjb[f[ha_[f nbog\ qcnb mcgof*
n[h_iom l_gip[f i` nb_ nqi moj_lhog_l[ls ^cacnm [h^ i` nb_cl g_n[][lj[f
\ih_m %Bca+ 0[) ^&+ @olcha nb_ mola_ls q_ `ioh^ nb[ n nb_ hih*`oh]ncih[f bc*
jb[f[ha_[f nbog\ b[^ hi n_h^ihm+ Pb_ bsjijf[mnc] n_h^ihm i` nb_ `f_ril [h^
_rn_hmil gom]f_m i` nb_ l[^c[f moj_lhog_l[ls `cha_l [jj_[l_^ ni \_ \l[h]b_m
i` nb_ hilg[ffs ^_p_fij_^ n_h^ihm i` nb_ nbog\) qbc]b q[m nb_ ][om_ i` msh*
]blihcm_^ gip_g_hnm i` nb_m_ nqi ^cacnm+

N_^o]ncih i` nb_ moj_lhog_l[ls jb[f[ha_m i` nb_ nbog\ q[m []bc_p_^
\s l_m_]ncha nb_ `clmn g_n[][lj[f \ih_+ Pb_ nbog\ ih cnm h_olip[m]of[l \oh^f_
q[m mbc`n_^ jlircg[ffs chni nb_ ijjimcha jimcncih) [h^ nb_ jlij_l chn_l^cacn[f
mj[]_ q[m _mn[\fcmb_^+ Pbom) nb_ \[m[f jb[f[hr i` nb_ `clmn ^cacn q[m nl[h m*
`ilg_^ chni nb_ `clmn g_n[][lj[f \ih_ %Bca+ /^) _&+ Pb_ nl[hmjimcncih i` nb_
`clmn ^ilm[f [h^ pif[l chn_limm_iom gom]f_m []]il^cha ni >o]e*Cl[g]ei %.64.&
m_]ol_^ nb_ j_lg[h_h]s i` nb_ h_q jimcncih i` nb_ nbog\ [h^ j_lgcnn_^ cnm
`off `oh]ncih %Bca+ /a&+

Kh_ s_[l f[ n_l nb_ ]fo\b[h^ q[m ]ill_]n_^ \s jlifiha[ncih i` nb_ l[^com
omcha nb_ ^cmnl[]ncp_ [jj[l[ nom i` Efct[lip %Bca+ 0&+

Bca+ 0\& Pb_ b [ h^ \_ `i l_ nb _ n l _ [ ng _h n + â ]& T*l[sm i` nb _ b [ h^ [h^ `i l_[ lg \_`il_
nb _ n l _ [ ng _h n &

,1.



Bca+ 0^& T*l[sm [ ` n_ l nb _ jiff c] ct[ n cih i` nb _ n l cj b [ f [ h a _ [ f ` c l m n ` ch a _ l [ h ^ l_gip[ f
i` nb_ nqi mo j _ lh og _ l[ ls ^cacnm + â _& T*l[sm nqi s_[ l m [ ` n_ l nb _ ij_ l[ n cih

Bca+ 0`) a& Pb_ b[h^ [h^ `i l_ [ lg nqi s_[ lm [ ` n_ l nb _ ji f f c] ct[ n cih [h^ l_gip[ f i` nb_
] fo\b[h^

Pi mogg[lct_) bsj_ljb[f[hacmg i` nb_ nbog\ ]ig\ch_^ qcnb l[^c[f jifs*
^[]nsfc[ l_jl_m_hnm p_ls i`n_h [ ]ihmc^_l[\fs p[lc[\f_ [h^ ]igjfc][n_^ ]ih*
a_hcn[f ^_`_]n+ Pb_l_`il_) _[]b j[nc_h n l_kocl_m [h ij_l[ncp_ n_]bhcko_ ]bim_h
ch^cpc^o[ffs qcnb l_a[l^ ni mj_]c[f `_[nol_m i` nb_ ^_`_]n+ Pbcm [jjli[]b) c+ _+)
om[a_ i` p[lciom ij_l[ncp_ n_]bhcko_m) _h[\f_m om ni l_[]b aii^ `oh]ncih[f
[h^ ]img_nc] l_mofnm+

I+ @+

,1/



O Q I I = N U

Pb_ j[j_l ^_[fm qcnb nb_ nl_[ ng_hn i` 0 j[nc_hnm %[a_^ /) 0 [h^ .- s_[lm&
mo``_lcha `lig ]igjfc][n_^ ]iha_hcn[f ^_`_]nm i` nb_ b[h^ %p[lciom `ilgm i`
nlcjb[f[hacmg i` nb_ nbog\ ch ]ig\ch[ncih qcnb l[^c[f jifs^[]nsfc[&+ N_]ih*
mnlo]ncp_ nl_[ ng_hn oncfctcha nb_ jlch]cjf_ i` jifcc]ct[ncih [h^ nb_ n_]bhcko_
i` >cfb[on %.56-& b[m aii^ `oh]ncih[f [m q_ff [m ]img_nc] l_mofnm+

NAOQIA
Fàfg\iXk`fe i\ZfejkilZk`m\ [\ cX ki`g_XcXe^`\ [l gflZX ZfdY`ev\ Xm\Z gfcp[XZkpc`\

iX[`Xc\

C i ^ o h i p [ ) C+ O+) O ] b _ p ] b _ h e i ) E+ R+

H_ n l[p [ c f [ j ji l n_ ^_m ch `i lg [ n ci h m mo l ^_m lz mo f n [ n m ^o n l [ c n _g _h n ^_m ^z `[o nm
]ihazh c n[or ^_ f[ g [ ch %^ c ` ` z l_ h n_ m `i lg _m ^ ç[j j [ l c n ci h ^_ f[ n li cm cüg _ jb[ f[ha _
^o jio]_ _h ]ig\ ch[ cmih [p_] f[ ji fs^[] ns fc_ l[ ^ c[ f_ & + ?b_t 0 g [ c[ ^ _ m [a_m ^_ /) 0
_n ,+ [hm) ih [ _r_]o n_ ^_m i j z l[ n ci h m l z ]ih m n lo ] n cp _ m _h o n c f c m[h n f[ ji f c] cm[ n cih _n
^_m g z nbi^_ m gi^ c` cz_m ^_ > cfb[o n %.56-&+ H_m lz mo f n [ n m `i h ] { cihh_ fm _n ]i mg zn cko_m
_ n[ c_h n m[ n cm `[ c m[h nm +

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

L\bfejkilbk`m\ Ig\iXk`fe\e \ `e \j [i\`^ c`\[i`^\e >Xld\ej'
bfdY`e`\ik d`k iX[`Xc\i Jfcp[Xbkpc`\

C i ^ o h i p [ ) C+ O+) O ] b _ p n m _ h e i ) E+ R+

@c_ =l\_cn ch `i lg c_ l n c c\_l ^c_ A la_\h cm m_ ^_ l Pb_l[j c_ e ig \ ch c_ l n_ l [ ha _\i l_ h _ l
C _\ l_]b_h ^_ l g _h m]b f c ]b _ h D[h^ %p _ l m]b c_ ^ _h _ Bi lg _h ^_m =o ` n l _ n_ h m ^ l c n n _ l Cfc_*
^_ l ^_m @ [og _hm ch Gig\ch[n cih g cn l [ ^ c[ f_ l Li fs^[e ns f c_ & + >_c ^ _ l L [ n c_ h n_h cg
=fn_l pih /) 0 oh^ .- F[b l_h q o l^ _h l_ e ih m n lo e n cp _ K j_ l[ n cih_h [ o ma _ `o b l n o h n _ l =h*
q _h^oha pih Lifct cm[ n cih oh^ ^ _ l gi^ c` ct c_ l n_h I_nbi^_ pih > cfb[o n %.56-&+ @c_
Bohe n cihm* oh^ ei mg _ n cm]b_h N_mo f n[ n_ q [ l _ h aon+

N A O Q I A J

Ig\iXZ`xe i\ZeejkilZk`mX [\ cX ki`]X cXe^`X [\c glc^Xi ZfdY`eX[X
Zfe cX gfc`[XZk`c`X iX[`Xc

C i ^ o h i p [ ) C+ O+) O ] b _ p ] b _ h e i ) E+ R+

Af n l [\ [ di ch `i lg [ mi\ l_ fim l _ mo f n[ ^i m ^_f n l [ n[g c_h ni ^_ fim ^ _ `_] ni m ]ig\ch[*
^im ]ihazh c ni m ^_ f[ g [hi %^ c `_ l_ h n_ m `i lg [m ^_ _r cm n_h] c[ ^_ f[ n _ l ] _ l [ `[ f[ha_ ^_f
j o fa [ l ]ig \ ch [^ [m ]ih f[ ji f c^[] nc f c[ l [ ^ c[ f & + P l_m j[] c_h n_ m ) ^_ /) 0 s .- [`nim ^_ _^[^
`o_ lih mig_ nc^im [ ij_ l[] ci h _ m l_ ]i h m n lo ] n cp [ m [f o n c f ct [ lm_ f[ ji f c] ct[] c|h s _f g_ni^i
gi^c` c][^i ^_ > cfb[o n %.56-&+ O_ ]ihm cao c_ lih \o_him l_ mo f n[ ^ i m `oh ] cih [ f_ m s ]im*

N A B A N A J ? A O

.+ <`c_Xlk' G)5 Co_lcmih ^ çoh jio]_ \c* mc[ [h^ Dsjij f[m c[ i` nb _ Pbog\+ F+ >ih_
`c^_ j [ l oh hiop_[o j l_ ] _ ^ _ ij_ l[ ni c l_ + Fn+ Oola+) 20*= 7 .3-2) .64.+
?ihal_m ` l[ha [ c m ^_ ?bclola c_ ) .56-) 1 7 243+ 0+ <lZb(AiXdZbf' >)5 ?iha_h cn[ f I[f*

/+ <lZb(AiXdZbf' >)5 Liff c] cm[ ncih i` nb _ `i lg [ n ci h m i` nb _ D[h^+ O][h^ + F+ Lf[mn+
Eh^_r Bcha_l + I_nbi^ [h^ N_mo fnm ch =jc[* l _ ]ih m n l + Oola+) 6 7 .6-) .642+

@l+ C+ O+ Ci^ohip[) C+ E+ P o lh _ l çm N _ m_[ l]b Eh m n c no n_ i` L [ _^ c[ n l c] K lnbij[_^ c]m )
L [ leip[ d[ of+ 31) .553/- H_h cha l[^ ) Lom]be ch ) QOON

,10



= ? P = ? D E N Q N C E = A L H = O P . ? = A / 3) 0) . 6 5 1

Eh m n c no n_ i` I_^c]ch_ [h^ Lb[lg[]i fias ) > o]b[ l_ m n %Nig[hc[&
?fchc] i` Lf[mn c] [h^ N_]ihm nlo] c n cp _ Oo la_ ls

D_[^ Lli`+ =+ fih_m]o ) I+ @+) @lO]+

F9GI@HG C : A =7 F C G I F ; =7 5 @ GIHIF9 =B *(( B9FJ9G
@ + EK J A O ? Q ) =+ E K J A O ? Q

Kp_l nb_ j[mn nq_hns*`cp_ s_[lm) iol bimjcn[f b[m nl_[ n_^ [ f[la_ hog\_l
i` j[nc_hnm qcnb j_lcjb_l[ f h_lp_ f_mcihm+ Kol ]ihmn[hn _h^_[piol b[m \__h ni
cgjlip_ ih iol l_mofnm \s [^ijncha nb_ gimn oj*ni*^[n_ ]ih]_jncihm [h^ n_]b *
hcko_m [h^ ni ]igj[l_ nb_g qcnb iol iqh _rj_lc_h]_ [h^ jin_hnc[fcnc_m+

Pb_ om_ i` gc]limolac][f n_]bhcko_m l_mofn_^ ch mig_ mj_]n[]of[l jlial_mm
qbcf_ cgjlip_g_hn ih nbim_ n_]bhcko_m \s `[m]c]of[l monol_ g[^_ cn jimmc\f_
ni i\n[ch p_ls aii^ l_mofnm+

S_ ^i hin mb[l_ nb_ ijchcih i` nbim_ l_m_[l]b_lm qbi g[chn[ch nb[ n nb_
_jch_ol[f monol_ ][h \_ [m \_h_`c]c[f [m nb_ `[m]c]of[l ih_) [h^ nb[n nb_ f[nn_l
qiof^ \_ [ g_l_ n_]bhc][f ]igjfc][ncih+

Qh`ilnoh[n_fs) nb_l_ [l_ ][m_m qb_l_ nb_ `[m]c]of[l monol_ ][hhin \_ g[^_
\_][om_ i` ]_ln[ ch fi][f ]ih^cncihm i` nb_ h_lp_ f_mcih) [h^ h_cnb_l ][h [ h_lp_
al[`ncha \_ j_l`ilg_^ `il p[lciom inb_l l_[mihm %nb_ j[nc_h nçm jiil a_h_l[f
]ih^cncih) l_d_]ncih) _ n] +X + Eh mo]b ][m_m) [ q_ff nl[ ch_^ gc]limola_ih ][h mncff
i\n[ch aii^ l_mofnm _p_h qcnb _jcj_lch_olc[f il ch n_l`[m]c]of[l monol_m+ S_
[l_ hin ]ihmc^_lcha b_l_ nbim_ ][m_m qb_l_ nb_ h_lp_ q[m nl[hm_]ncih_^ [n
[ f_p_f qb_l_ cn cm gihi* il ifcai`[m]c]of[l+

Eh iol ijchcih) Icff_mc) P_ltcm [h^ inb_l [onbilm b[p_ g[^_ [h _mm_hnc[f
]ihnlc\oncih ni oh^_lmn[h^cha [h^ cgjlipcha nb_ n_]bhcko_ i` h_lp_ monol_
[h^) ]ihm_ko_hnfs) ch nb_ jl_m_hn [lnc]f_ q_ om_ lioabfs nb_ m[g_ n_lgchifias
[m nb[ n `ioh^ ch nb_cl l_jiln äLli\f_gm i` P_lgchifias ch L_lcjb_l[f J_lp_
Oola_ls â ?iggcnn__ N_jiln i` nb_ Ehn_lh[ncih[f Oi]c_ns i` N_]ihmnlo]ncp_
Ic]limola_lsã) D+ Icff_mc) I+ @+ [h^ F+ G+ P_ltcm) I+ @+ %Ic]limola_ls) Ji+ .)
Rif+ 1) .650&+

Llial_mm ch j_lcjb_l[ f h_lp_ l_j[l[ nils mola_ls ][h ihfs \_ _mncg[n_^ \s
[ mnlc]nfs i\d_]ncp_ [h[fsmcm i` nb_ `ch[f l_mofnm) _fcgch[ncha [m go]b [m jimmc\f_
[ff mo\d_]ncp_ `[]nilm ch nb_ _p[fo[ncih i` nb_ l_mofn [h^) [n nb_ m[g_ ncg_) ]ig*
j[lcha ihfs j[nc_hnm qcnb nb_ m[g_ nsj_ i` f_mcihm) [h^ g[n]b_^ `il [a_+ =ff
nbcm l_kocl_^ [ ^cpcmcih i` nb_ g[n_lc[ f chni aliojm aliqcha mg[ff_l [h^ mg[f*
f_l ch hog\_l) [m q_ff [m [ ]igj[lcmih i` a_hoch_fs ]igj[l[\f_ ][m_m+
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Pb_ al_[n_mn p[lc[ncihm l_mofn `lig nb_ q[s ch qbc]b nb_ gc]limolac][f
ij_l[ncih cnm_f` cm j_l`ilg_^ mch]_ ih_ i` nb_ _mm_hnc[f) [h^ j_lb[jm gimn
^_]cmcp_) `[]nilm ch nb_ `ch[f l_mofnm ]ihmcmnm ch nb_ mola_ihçm []]ol[]s [h^
lcaiol ch g[echa nb_ h_lp_ monol_+ Pb[n cm qbs) ch il^_l ni _mncg[n_ nb_ l_mofnm
[m i\d_]ncp_fs [m jimmc\f_) q_ ]ihmc^_l_^ cn _rnl_g_fs om_`of ni [h[fst_ nb_
l_mofnm i\n[ch_^ \s nb_ m[g_ gc]limola_ih+

I=P A N $ P =H = J @ I A P D K @ O

Eh nb_ jl_m_hn j[j_l q_ mb[ff l_jiln ih nb_ l_mofnm i` j_lcjb_l[f h_lp_
l_j[cl j_l`ilg_^ ip_l [ j_lci^ i` nb l__ s_[lm) `lig @_]_g\_l .65- ohncf
=oaomn .650+

@olcha nb[ n j_lci^) gc]limolac][f n_]bhcko_m q_l_ om_^ ch .4/ j[nc_hnm
qcnb /.2 j_lcjb_l[ f h_lp_ f_mcihm) h[g_fs7

â 35 g_^c[h h_lp_ f_mcihm)
â 05 ofh[l h_lp_ f_mcihm)
â 1/ g_^c[h [h^ ofh[l h_lp_ f_mcihm %5. h_lp_m&)
â 2 l[^c[f h_lp_ f_mcihm)
â 0 _rn_lh[f jijfcn_[f m]c[nc] h_lp_ f_mcihm)
â 3 ^cacn[f h_lp_ f_mcihm)
â .1 ][m_m i` h_olifsmcm+

Eh^__^) [h [h[fsmcm i` g[n_lc[ f ^cpc^_^ chni mo]b mg[ff aliojm qiof^ b[p_
l_kocl_^ [ go]b fiha_l [lnc]f_) ]ihm_ko_hnfs) [ hog\_l i` m n[ n_g_hnm ch nb_
jl_m_hn mno^s) mo]b [m nb_ f_p_f i` nb_ h_lp_ f_mcihm) qcff [fmi ch^c][n_ nb_
^_al__ i` nb_ f_mcih cn ^_n_lgch_^) nb_ [h[fsmcm ]igjlcmcha ihfs nbim_ ][m_m
qbc]b q_l_ hin mo\d_]n ni _kocpi][f chn_ljl_n[ncih+

D[pcha ni ij_l[n_ ih [ f[la_ hog\_l i` j[nc_hnm) q_ ]bim_ ihfs sioha
j[nc_hnm il sioha [^ofnm `il nbcm ech^ i` monol_) p_ls `_q i` qbig b[^ l_[]b_^
nb_ [a_ i` 2-+

Pb_ \_mn gig_hn `il nb_ h_lp_ monol_) nb l__ ni `iol q__em [`n_l chdols)
]iof^ ihfs \_ g[^_ om_ i` ch [ fcgcn_^ hog\_l i` ][m_m mch]_ ch _[]b nb_ ncg_
i` mola_ls q[m^c]n[n_^ \s mj_]c`c] ]ih^cncihm+

K\pciomfs) nb_ fiha_l nb_ jimn*chdols chn_lp[f) nb_ gil_ gi^_mn nb_ l_mofnm+
C_h_l[ffs) q_ g[s m[s nb[ n ^c``_l_h]_m [jj_[l nb_ h_[ l_ l nb_ j[nc_h n a_nm

ni nb_ _h^ i` nb_ ih_*s_[l ncg_ chn_lp[f `lig chdols) _mj_]c[ffs qb_l_ if^_l
j[nc_hnm [l_ chpifp_^+ Diq_p_l) q_ q_l_ af[^ ni m__ aii^ l_]ip_ls ch mig_
sioha j[nc_hnm ij_l[n_^ ih [`n_l nqi il _p_h gil_ s_[lm `lig chdols+

J_lp_ l_j[cl mola_ls niie jf[]_ oh^_l nb_ `iffiqcha ]cl]ogmn[h]_m7
[& L[nc_hnm qbi q_l_ [^gcnn_^ ch iol bimcjn[f [m _g_la_h]c_m) b[^ nb_cl

qioh^m molac][ffs ]f_[h_^) nb_cl f_mcihm chp_hnilc_^) [h^ ihfs nb_cl mech mo *
nol_^+ Cii^ h_lp_ l_j[cl q[m []bc_p_^ [`n_l nbl__ ni `iol q__em+

\& L[nc_hnm qbi ][g_ `lig inb_l bimjcn[fm qcnb n_aog_hnm b_[f_^ j_l
m_]oh^[g qcnbion [hs [nn_gjn [n h_lp_ monol_+ Ic]limola_ls q[m j_l`ilg_^
nqi gihnbm [`n_l nb_ ]igjf_n_ b_[fcha i` nb_ mech ]ip_l+
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]& Eh j[nc_hnm qcnb ]igjf_r m_ko_f[_) ä`lit_hã gch^m) _n]+) ij_l[n_^ il
l_ij_l[ n_^ ih ch inb_l bimjcn[fm) nb_ mig_ncg_m n_aog_hn[ls) \on omo[ffs
n_h^chiom) jli\f_gm b[^ ni \_ ^_[fn qcnb \s jl_fcgch[ls mola_ls) nb_ h_lp_
l_j[cl ij_l[ncih \_cha j_l`ilg_^ m_j[l[n_fs) [`n_l [hinb_l nqi gihnbm+

Pb_ n[\f_m ihfs l_`_ l ni f_mcihm i` nb_ fiha n_h^ihm l_kocl cha molac][f
l_j[cl) nb_ n_h^ih \_cha ch^c][n_^ ch Nig[h `caol_m) [h^ nb_ hog\_l i` j[*
nc_hnm qcnb nb_ m[g_ nsj_ i` ]ih]igcn[hn f_mcihm ch =l[\c] `caol_m+ Pb_ f_mcihm
i` nb_ mbiln n_h^ihm monol_^ il l_j[cl_^ ch [ qliha q[s [l_ cahil_^ [m nb_s
[l_ [fgimn [ a_h_l[f lof_ ch h_lp_ f_mcihm+

Eh nb_ gc^^f_ [h^ jlircg[f nbcl^m i` nb_ `il_[lg h_lp_ f_mcihm q_l_
[fq[sm []]igj[hc_^ \s gom]f_ f_mcihm+

Obiln `f_ril n_h^ihm q_l_) [m [ lof_) hin l_j[cl_^8 [h^ c` nb_ f_p_f i` nb_
n_h^ih nl[hm_]ncih q[m [n nb_ m[g_ f_p_f [m nb[ n i` nb_ h_lp_ monol_ nb_s q_l_
l_m_]n_^ ch [ q[s ^_mcah_^ ni jl_p_hn \fi]e*m][l `ilg[ncih \_nq__h n_h^ihm
[h^ h_lp_m+

Sb_l_ nb_ ^cmn[f _h^m i` nb_ mbiln `f_ril n_h^ihm q_l_ q cnb^l[qh chni nb_
][lj[f nohh_f) nb_ f[nn_l q[m ij_h_^ [h^ nb_ n_h^ihm _r]cm_^ [n nb_ f_p_f i`
nb_ j[fg+

Eh nb_ ][m_ i` [mmi]c[n_^ f_mcihm qb_l_ al[`ncha il f_hanb_hcha q[m l_ *
kocl_^ `il fiha `f_ril l_j[cl [h^ nb_ ä\_^ã `il h_lp_ l_j[cl q[m il \_][g_
ch[^_ko[n_) nb_ h_lp_ l_j[cl ij_l[ncih q[m jimnjih_^ ohncf [`n_l nb_ n_h^ihm
b[^ \__h l_]ihmnlo]n_^+

Pb[hem ni nbcm) q_ h_p_l b[^ [hs ]igjfc][ncihm) mojjol[nnihm) [h^ nb_
fce_8 nb_ h_oli*n_h^chiom l_]ip_ls q[m [fq[sm aii^) [h^ q_ i\n[ch_^ nb_ ech^
i` l_mofnm fcmn_^ \_fiq+

=m [ lof_) nb_ ij_l[ncih mn[ln_^ oh^_l chnl[imm_iom [h[_mnb_mc[ %." hipi*
][ch_&) qcnb gc]lim]ijc] ncg_ oh^_l a_h_l[f [h[_mn_mc[+

Pb_ `iffiqcha n_]bhcko_m i` gc]limola_ls q_l_ _gjfis_^7

â `[m]c]of[l l_j[cl ch `[m]c]of[l aliojm il j_lcjb_l[ f `[m]c]f_ monol_ q_l_
j_l`ilg_^ ih [ nin[f i` .14 h_lp_m+ Pb_ [p_l[a_ ncg_ `il nb_ `[m]c]of[l monol_
i` ih_ h_lp_ q[m 0 biolm+

â ch nbl__ ][m_m chpifpcha g_^c[h h_lp_ nl[hm_]ncih) nb_ h_lp_çm [ln_ls
q[m monol_^ [`n_l nb_ `[m]c]of[l monol_) nb_ nl_[ ng_hn f[mncha nbclns ni mcrns
gchon_m+ =ff nbcm ncg_) cn q[m j_l`_]nfs `oh]ncih[f+ Bcp_ ni mcr monol_ jichnm
q_l_ g[^_ qcnb [ .-,-*..,- [nl[og[nc] h__^f_ ih [h [ln_ls ^c[g_n_l i` -+/ ni
-+0 gg+

â nb_l_ q_l_ ihfs mcr ][m_m i` ch n_l`[m]c]of[l monol_ qb_h nb_ `[m]c]f_m
q_l_ _rnl_g_fs `ch_ [h^ nb_ ch n_l`[m]c]of[l ]ihh_]ncp_ ncmmo_ q[m \_nn_l l _ *
jl_m_hn_^+

â _jcj_lch_olc[f monol_ q[m l_miln_^ ni ihfs qb_l_ [ ^_al__ i` n_hmcih
q[m jl_m_hn [n nb_ f_p_f i` nb_ monol_ [h^ qb_l_ `il mo\d_]ncp_ il i\d_]ncp_
l_[mihm h_lp_ al[`ncha q[m lof_^ ion %nb_ j[ nc_h nçm l_`om[f) _ n] +& + Pb_ ij_l[ncih
q[m j_l`ilg_^ ih 00 j[nc_hnm+
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â ch ][m_m i` h_lp_ ^_`_]n q_ g[^_ [h ch^cl_]n ]i[jn[ncih \s g_[hm i`
h_lp_ al[`ncha i` nb_ `[m]c]of[l alioj â ]on[h_iom h_lp_ â `[m]c]of[l alioj
nsj_ %ch n_l`[m]c]of[l al[`n& ) nb_ h_lp_ mnogjm \_cha jl_j[l_^ \s g_[hm i` ch*
n_l`[m] c]of[l ^cmm_]ncih+ Ar]_jn `il nqi ][m_m ch qbc]b nb_ h_lp_ al[`n q[m
n[e_h `lig nb_ ofh[l h_lp_ ^ilm[f m_hmils \l[h]b) nb_ mol[f h_lp_ q[m om_^
ch nb_ l_g[chcha nb cl n__h ][m_m+ Pb_ f_hanb i` nb_ ^_`_]n p[lc_^ `lig .+2 ni
.. ]g+ @_j_h^cha ih nb_ mct_ i` nb_ ^ihil h_lp_) nbl__ ni `iol `[m]c]of[l aliojm
q_l_ [jjfc_^ ni nb_ g_^c[h) nqi ni nbl__ ni nb_ ofh[l) [h^ `cp_ ni mcr ni nb_
_rn_lh[f jijfcn_[f m]c[nc] h_lp_m+ Pb_ ij_l[ncih niie [h [p_l[a_ i` mcr ni _cabn
biolm ni ]igjf_n_+ En q[m om_^ ih [ nin[f i` `c`n__h h_lp_m+

Bca+ . â @_fcg cn[ n cih i` h _p lig [ [h^ `[ m] c ] o f[ l a lioj m

NAOQHPO
Bil [h _[mc_l l_]il^ i` nb_ l_mofnm nb_ j[nc_hnm q_l_ ^cpc^_^ chni nqi

aliojm7
â ih_ `il ]bcf^l_h %ch]fo^_^ ch ih_ n[\f_&
â nb_ inb_l `il [^ofnm) _[]b mo\alioj i` h_lp_ f_mcihm \_cha ch]fo^_^

ch [ m_j[l[ n_ n[\f_+
Pb_ b_[^cha i` _[]b n[\f_ ]ihn[chm â `il _[]b j[nc_h n il c^_hnc][f alioj

i` j[nc_hnm â nb_ `iffiqcha ^[n[7 [a_) f_p_f i` nl[hm_]ncih %qbc]b ch nbcm j[ l n c *
]of[l ][m_ [fmi g_[hm nb_ ]igjf_n_ fimm i` nb_ ginil [h^ m_hmils `oh]ncihm
ch nb_ l_mj_]ncp_ h_lp_ [l_[&) ncg_ i` mola_ls [`n_l chdols %ch gihnbm&) h_lp_
mola_ls g_nbi^) [mmi]c[n_^ n_h^ih f_mcihm %`il fiha n_h^ihm ihfs&) [h^ nb_
l_mo fn i\n[ch_^ [m m__h [n nb_ f[mn ]b_]e*oj) nb_ l_mj_]ncp_ gihnb \_cha [fmi
g_hncih_^+
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Pb_ _p[fo[ncih i` m_hmils [h^ ginil `oh]ncih l_]ip_ls q[m g[^_ `il nb_
g_^c[h [h^ ofh[l h_lp_m [`n_l Dcab_n) [h^ `il nb_ l[^c[f h_lp_ [`n_l Hip_nn+
Bil nb_ m]c[nc] h_lp_ nb_ l_mofnm q_l_ acp_h ch l_]ip_ls j_l]_hn[a_+

Pb_l_ cm [ m_j[l[ n_ alioj i` j[nc_hnm qbi l_]_cp_^ nl_[ ng_hn qcnb _f_] nli*
g[ah_nc] ]oll_h n W^c[jofm_ nb_l[js â @P& [n nb_ f_p_f i` nb_ h_lp_ l_j[cl+

Pb_ ^c[jofm_ g[]bch_ jli^o]_m [h _f_]nlig[ah_nc] `c_f^ \s g_[hm i`$
[ mbiln*q[p_ a_h_l[ nil qilecha ih [ `l_ko_h]s i` /4+./ IDt+ Lofm_^ `l_ko_h]s
cm \_nq__h 5- ni 3-- ncg_m j_l m_]ih^) [h^ j_h_nl[ncih cm [p[cf[\f_ ch 3 mn_jm
\_nq__h . [h^ 5 ch]b_m+ A[]b jofm_ f[mnm 32 gc]lim_]ih^m qcnb j_[e jiq_l
\_cha oj ni 642 S j_l jofm_+

Bca+ 1 â Bch[ f [ j j _ [ l [h ] _

? b c f ^ l _ h â P [ \ f _ E

.+ =ff g_^c[h h_lp_ mo nol_m %..& a[p_ p_ls aii^ l_mofnm _p_h qb_h nb_s
b[^ inb_l [mmi]c[n_^ f_mcihm+ = ]bcf^ qcnb [ j[fg f_mcih [h^ [ff bcm fiha
n_h^ihm nl[hm_]ncih_^ q[m ij_l[n_^ ih 15 gihnbm [`n_l chdols+ >_`il_ mola_ls)
b_ q[m ihfs [\f_ ni om_ bcm `cha_lm %^cacnm EE*R& [m [ biie+ Acabn gihnbm [`n_l
nb_ ij_l[ncih nb_ l_mofnm q_l_ `ioh^ _r]_ff_hn+

=hinb_l ]bcf^) .1 s_[lm if^) q[m ij_l[ n_^ ih /1 gihnbm [`n_l chdols+ S_
l_j[cl_^ ihfs bcm g_^c[h h_lp_) [h^ nb_ l_mofnm [`n_l 4 gihnbm q_l_ [fmi p_ls
aii^+ %=h ofh[l h_lp_ nl[hmj f[h n qiof^ b[p_ \__h h_]_mm[ls \on nb_ \isçm
j[l_h nm l_`om_^ ni acp_ nb_cl ]ihm_h n& + S_ ]ih]fo^_ nb[ n g_^c[h h_lp_ monol_

,2.



ch ]bcf^l_h mbiof^ acp_ aii^ l_mofnm _p_h qb_h nb_ ij_l[ncih n[e_m jf[]_ f[n_l
nb[h nb_ []]_jn_^ hilg+

/+ Iinil l_]ip_ls ch nb_ ofh[l h_lp_ l_acih ch ]bcf^l_h q[m chp[lc[\fs p_ls
aii^ j_lb[jm \_][om_ nb_ f_mcihm q_l_ fi][fct_^ ch [ fiq_l jimcncih) [h^ nb_
ncg_ chn_lp[f `lig chdols q[m . ni 0 gihnbm+

En cm ni \_ hinc]_^ nb[ n ginil l_]ilp_ls niie jf[]_ \_`il_ nb_ l_mnil[ncih
i` nb_ m_hmils `oh]ncih+

0+ I_^c[h [h^ ofh[l h_lp_ f_mcihm q_l_ [fmi nl_[ n_^ qcnb aii^ l_mofnm+
Pqi ]bcf^l_h q_l_ `iffiq_^ oj ip_l [ j_lci^ i` ihfs nqi gihnbm) [`n_l qbc]b
nb_s hi fiha_l l_jiln_^ `il ]b_]e*ojm+

1+ Kh_ ]bcf^ qcnb [ f_mcih ch nb_ gc^^f_ nbcl^ i` nb_ `il_[lg qbim_ ofh[l
h_lp_ q[m al[`n_^ qcnb nqi `[m]c]of[l aliojm) _[]b / ]g fiha) `lig nb_ ^ilm[f
m_hmils \l[h]b i` nb_ ofh[l h_lp_ ][g_ ion qcnb [ l_mofn i` I1O0,I1 [`n_l
4 gihnbm+

2+ Pb_ ihfs ]bcf^ qcnb l[^c[f h_lp_ f_mcih ch nb_ ^cmn[f nbcl^ i` nb_ [lg
b[^ [ `[m]c]of[l monol_ j_l`ilg_^+ Ocr gihnbm f[n_l) nb_ l_]ip_ls q[m I2+

Eh inb_l qil^m) m[ncm`[]nils l_mofnm q_l_ i\n[ch_^ ch [ff nb_ /1 ]bcf^l_h
ij_l[n_^ ih) cll_mj_]ncp_ i` nb_ nsj_ i` nb_ h_lp_ chpifp_^+ Kol ]ih]fomcih cm
nb[ n h_lp_ l_j[cl mbiof^ \_ j_l`ilg_^ _p_h [`n_l [ fiha ncg_ chn_lp[f `lig nb_
[]]c^_hn) [m mola_ls ][h ihfs \_ \_h_`c]c[f [h^ ]igjf_n_fs b[lgf_mm+ Pbom) `il
chmn[h]_) ch [ alioj i` ]bcf^l_h acp_h molac][f nl_[ ng_hn l_]_hnfs) ih_ ]bcf^
q[m ij_l[n_^ ih .- s_[lm [`n_l chdols+ = `[m]c]of[l h_lp_ monol_ q[m j_l`ilg_^+

= ^ o f n m â P [ \ f _ E E

35 j[nc_hnm qcnb g_^c[h h_lp_ f_mcihm q_l_ i\m_lp_^+ I_^c[h h_lp_ monol_
q[m j_l`ilg_^ ih .1 j[nc_hnm [a_^ .6â0- [`n_l [ jimn*chdols ncg_ chn_lp[f
i` ih_ gihnb ni ih_ s_[l+ Bcp_ i` nb_g b[^ [fmi [mmi]c[n_^ `f_ril n_h^ih
f_mcihm %omo[ffs fiha nbog\ `f_ril [h^ `cha_l / `f_ril j li `oh^om& + =`n_l 0 ni
./ gihnbm) nb_ l_mofnm q_l_ I2O1 `il nb_ qbif_ alioj+

Eh [ `[m]c]of[l monol_ l_koclcha [fmi nb_ l_mj_]ncp_ [ln_ls monol_) n[]ncf_
[h^ nb_lgc] m_hmcncpcns [jj_[l_^ ch nb_ `clmn gihnb+ Pb_ l_mofn q[m I2O1
qcnb -+0 ]g nqi*jichn ^cm]lcgch[ncih [`n_l 1 gihnbm+

Pb_ m_]ih^ alioj ]ihmcmn_^ i` 3 j[nc_hnm) [a_^ 0.â05+ Bcp_ i` nb_g b[^
f_mcihm ch nb_ ^cmn[f nbcl^ i` nb_ `il_[lg) ih_ ch nb_ gc^^f_ nbcl^) [h^ `iol b[^
[fmi n_h^ih f_mcihm+ Eh [^^cncih) monol_ i` nb_ h_lp_ [ln_ls q[m j_l`ilg_^ ih
nqi j[nc_hnm+ = l_mo fn i` I2O1 qcnb -+2 ]g nqi*jichn ^cm]lcgch[ncih q[m i\*
n[ch_^ qcnbch 0 ni 1 gihnbm [`n_l mola_ls+

Bil 3 j[nc_hnm) [a_^ .5 ni 0/) [h^ ih_ [a_^ 2-) nb_ l_mo fn q[m I2O0+ I1O1
q[m nb_ l_mo fn m__h ch ih_ j[nc_h n mcr gihnbm [`n_l mola_ls+

./ j[nc_hnm b[^ I1O0+ Eh nb_ ][m_ i` ih_ j[nc_hn [a_^ /1) ij_l[n_^ ih
/ gihnbm [`n_l chdols) [ff q_ ]iof^ ^i q[m ni j_l`ilg chn_l`[m] c]of[l [h^
_jcj_lch_olc[f monol_m qbcf_ hch_ inb_l j[nc_hnm l_kocl_^ `[m]c]of[l monol_m)
nb_ l_mofn \_cha [mm_mm_^ qcnbch [ ncg_ chn_lp[f i` . ni 2 gihnbm+ Eh nqi
j[nc_hnm %0. [h^ 1- s_[lm if^& nb_ l_mo fn q[m I1O0 [`n_l / gihnbm+

,2/





Q f h [ l h _ l p _ m â P [ \ f _ m E E E

/6 m_j[l[ n_ ofh[l h_lp_ monol_m q_l_ j_l`ilg_^ ih [^ofnm+ Kon i` nb_m_)
3 `[cf_^ ni l_jiln `il ]b_]e*oj) qbcf_ nbl__ q_l_ ij_l[n_^ ih hin fiha [ai+
Pb_ l_g[chcha nq_hns [l_ ch]fo^_^ ch P[\f_ EEE+ Kon i` nb_m_) _f_p_h q_l_
l[ n_^ I2+ Kh_ i` nb_g b[^ [ f_mcih ch nb_ gc^^f_ nb cl^ i` nb_ `il_[lg qb_h
[h _jcj_lch_olc[f monol_ q[m g[^_+ =fmi qilnb g_hncihcha cm nb_ `[]n nb[ n [n
nbcm f_p_f nb_ o fh[l h_lp_ jl_m_hn_^ ihfs . f[la_ `[m]c]f_m+

3 `[m]c]of[l mo nol_m q_l_ j_l`ilg_^ [n nb_ ^cmn[f nbcl^ i` nb_ `il_[lg
qcnb I2 l_mofnm+ Eh nqi inb_l j[nc_hnm) [a_^ 1-) ih_ qcnb `[m]c]of[l) nb_ inb_l
qcnb _jcj_lch_olc[f monol_m) nb_ l_mo fn q[m I1,2+ =n j[fg f_p_f) ih_ i` nb_ nqi
j[nc_hnm [fmi b[^ [ f_mcih i` n_h^ihm EEE) ER) R+ Pb_ l_mofnm q_l_ [fmi I2+

Eh 0 j[nc_hnm) nb_ l_mofnm ch nb_ jlircg[f nbcl^ [h^ nb_ gc^^f_ nbcl^ i` nb_
`il_[lg q_l_ I1+ Eh nb_ ^cmn[f nbcl^ i` nb_ `il_[lg) 0 j[nc_hnm b[^ I1 [`n_l
5 gihnbm+ Pb_ l_m n i` nb_ l_mofnm [l_ l_]il^_^ ch nb_ P[\f_+

Q f h [ l [ h ^ g _ ^ c [ h h _ l p _ f _ m c i h m â P [ \ f _ ER

5. h_lp_m q_l_ molac][ffs nl_[ n_^ ch 1. j[nc_hnm mo``_lcha `lig g_^c[h [h^
ofh[l h_lp_ f_mcihm+

I_hncih mbiof^ \_ g[^_ i` nb_ `[]n nb[ n nb_ ofh[l [ln_ls ch _[]b i` nbim_
j[nc_hnm q[m [fq[sm m_p_l_^) nii) qbcf_ [\ion b[f` nb_ j[nc_hnm b[^ [fmi nb_cl
l[^c[f [ln_ls m_p_l_^+ Eh _[]b ][m_) nb_ ncg_ chn_lp[f `lig chdols q[m ip_l
0 gihnbm) [h^ [ff nb_ j[nc_hnm b[^ jl_pciomfs \__h ij_l[n_^ ih ch inb_l bim*
jcn[fm+ Pb_m_ j[nc_hnm q_l_ ^cpc^_^ chni aliojm ^_n_lgch_^ \s nb_ f_p_f i`
nl[hm_]ncih+

Eh nb_ alioj mo``_lcha `lig f_mcihm ch nb_ gc^^f_ nbcl^ i` nb_ `il_[lg q_
b[^ ih_ j[nc_hn) [a_^ /.) qbim_ `il_[lg q_ l_jf[hn_^ [`n_l cn b[^ \__h
mbiln_h_^ \s 2 ]g+ D_ q[m ij_l[n_^ ih mo]]_mmcp_fs [n 0 [h^ 1 gihnbm [`n_l
l_j f[h n[ ncih qcnb `[m]c]of[l monol_m j_l`ilg_^ ih nb_ g_^c[h [h^ ofh[l h_lp_m+
./ gihnbm f[n_l) nb_ l_mo fn q[m I2O1,I2) . ]g nqi* jichn ^cm]lcgch[ncih) nb_
j[nc_hn \_cha [\f_ ni ^i nb_ m[g_ ech^ i` qile b_ b[^ \__h ^icha \_`il_
chdols %jl_]cmcih _hach__lcha f[nb_ ij_l[nilX+ Pb_ inb_l l_mofnm ][h \_ `ioh^
ch nb_ P[\f_+

J _ l p _ a l [ ` n m â P [ \ f _ R
J_lp_ al[`nm q_l_ om_^ 3 ncg_m `il g_^c[h h_lp_ ]ihnchocns l_j[cl) 3 ncg_m

`il nb_ ofh[l h_lp_) ih]_ `il \inb nb_ g_^c[h [h^ ofh[l h_lp_m ch ih_ [h^
nb_ m[g_ j[nc_hn) [h^ ih]_ `il [ ^_`_]n i` nb_ _rn_lh[f jijfcn_[f m]c[nc] h_lp_+

=ff nb_ j[nc_hnm q_l_ ij_l[n_^ ih [`n_l [n f_[mn / inb_l ij_l[ncihm j_ l *
`ilg_^ jl_pciomfs ch inb_l bimjcn[fm+

=m [ lof_) q_ j_l`ilg_^ l_]ihmnlo]ncp_ mola_ls i` nb_ `f_rilm \_`il_ h_lp_
al[`ncha+

Qfh[l h_lp_ nl[hmj f[h n ij_l[ncih `il [ .- ]g ^_`_]n ch nb_ jlircg[f nbcl^
i` nb_ `il_[lg q[m j_l`ilg_^ ih [ sioha g[h) [a_^ .5) `cp_ s_[lm [`n_l chdols+
Pb_ l_mo fn [`n_l ./ gihnbm q[m I1+

,21
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=fmi qilnb gincihcha cm nb_ ][m_ i` [h [^ofn) [a_^ 1/) qbi q[m ij_l[n_^
ih /1 gihnbm [`n_l chdols+ Dcm g_^c[h h_lp_ ]ihnchocns q[m l_mnil_^ \s a l[ ` n *
cha 2 `[m]c]of[l aliojm ih [ ^_`_]n i` 2 ]g+ Pb_ l_mo fn [`n_l 1 gihnbm q[m
I1O0+

= 3 ]g g_^c[h h_lp_ ^_`_]n q[m al[`n_^ qcnb nqi `[m]c]of[l aliojm) [h^
[ .- ]g ofh[l h_lp_ ^_`_]n q[m al[`n_^ omcha [ mchaf_ `[m]c]of[l alioj hch_
gihnbm [`n_l chdols ch [ /0*s_[l if^ j[nc_hn+ Pb_ l_mo fn [`n_l 5 gihnbm q[m
I1O0,I0*1+

=h _rn_lh[f jijfcn_[f m]c[nc] h_lp_ qbc]b b[^ \__h nqc]_ ij_l[n_^ ih \_*
`il_ [h^ qbc]b jl_m_hn_^ [ 2 ]g ^_`_]n [n nb_ jichn i` cnm l[gc`c][ncih q[m
al[`n_^ qcnb 3 `[m]c]of[l aliojm+ =`n_l `cp_ gihnbm) nb_l_ q[m [ 4- " `oh]ncih[f
l_]ip_ls+

Eh [hi nb_l ][m_) `[m]c]of[l mo nol_ q[m g[^_ ih 42 " i` nb_ g_^c[h h_lp_
`[m]c]f_m8 nb_ inb_l `[m]c]f_m b[^ [ .+2 ]g ^_`_]n qbc]b q[m al[`n_^ omcha nb_
ofh[l h_lp_ m_hmils ^ilm[f \l[h]b+ Pb_ l_mo fn q[m I2O1,I2 [`n_l .. gihnbm+

Eh .0 ][m_m nb_ al[` n q[m n[e_h `lig nb_ mol[f h_lp_ [h^ ch ihfs / ][m_m
`lig nb_ ofh[l h_lp_ m_hmils ^ilm[f \l[h]b+

N [ ^ c [ f h _ l p _ m %ch]fo^_^ ch P[\f_ REX

Kon i` `cp_ j[nc_hnm) nqi b[^ l[^c[f h_lp_ f_mcihm [n [lg f_p_f) nqi ch nb_
jlircg[f nb cl^ i` nb_ `il_[lg) [h^ ih_ jl_m_hn_^ qcnb [ nlcjf_ nl[hm_]ncih i`
nb_ l[^c[f h_lp_+ Eh nb_ `clmn `iol j[nc_hnm nb_ l_mofnm q_l_ p_ls aii^+ =m `[l
[m nb_ f[mn j[nc_hn q[m ]ih]_lh_^) ihfs nb_ l_j[cl i` nb_ m_hmils \l[h]b i` nb_
l[^c[f h_lp_ q[m `_[mc\f_ qcnb aii^ l_mofnm+

A r n _ l h [ f j i j f c n _ [ f m ] c [ n c ] h _ l p _

Khfs nbl__ j[nc_hnm q_l_ ij_l[n_^ ih) nqi i` nb_g \_cha l_`_ ll_^ ni ch
P[\f_ E %]bcf^l_h&) ih_ ch P[\+ R %h_lp_ al[`nm& +

=m [fl_[^s g_hncih_^) @P q[m jimn*ij_l[ncp_fs [jjfc_^ ni nb_ mcn_ i` mo l*
a_ls ch 15 j[nc_hnm+ Bil g[hs s_[lm hiq) q_ b[p_ \__h omcha @P ch il^_l ni
cgjlip_ qioh^ b_[fcha %ch \olhm) nl[og[) b[h^*nl[og[) l[^ci*h_]limcm) _n]+&+
Pb_ _``_]n i` @P om_^ ch j[nc_hnm qbi b[^ oh^_laih_ j_lcjb_l[ f h_lp_ gc]li*
mola_ls q[m _pc^_hn [h^ \_h_`c]c[f+ Sb_h @P cm [jjfc_^ [n nb_ f_p_f i` nb_
h_lp_ chdols \_`il_ nb_ ij_l[ncih) nb_ j[nc_hn ][hhin `__f [hsnbcha) \on qb_h
[jjfc_^ [`n_l `[m]c]of[l monol_ h_q m_hm[ncih [jj_[lm qcnbch [ g_l_ 15 biolm
ch nb_ `ilg i` cgjofm_m j[mmcha [fiha nb_ h_lp_ [n nb_ f_p_f qb_l_ q_ hiq
`ch^ nb_ Pch_f mcah) gil_ ^cmn[f nb[h omo[f+

? K J ? H Q O E K J

=m [ jichn i` cgjiln[h]_) iol ]ih]fomcih n[e_m chni []]iohn ihfs nb_ /.2
h_lp_m ij_l[n_^ ih ip_l [ j_lci^ i` 0 s_[lm \s ih_ [h^ nb_ m[g_ gc]limola_ih)
[fnbioab g[hs inb_l j[nc_hnm q_l_ molac][ffs nl_[ n_^ ch iol bimjcn[f `il h_lp_
f_mcihm ^olcha nb_ m[g_ j_lci^+

,3,



â En cm i\pciom nb[ n q_ `[piol [h^ g[e_ om_ i` nb_ `[m]c]of[l monol_)
f[\iol*]ihmogcha n_]bhcko_ [m cn g[s \_ l_koclcha [ ]_ln[ ch [giohn i` gc]li*
molac][f nl[chcha+

â Oonol_ i` nb_ l_mj_]ncp_ h_lp_ [ln_ls W-+/ gg ch ^c[g_n_l& i\pciomfs
_hb[h]_m [h^ mj__^m oj l_]ip_ls \on cn ][hhin \_ om_^ nii i`n_h [m nb_ p_mm_fm
[l_ omo[ffs nblig\im_^+

â @P []]_f_l[n_^ nb_ l[ n_ i` l_]ip_ls [`n_l h_lp_ monol_ qcnb nb_ Pch_f
mcah \_]igcha ^cmn[f go]b gil_ l[jc^fs+

â S_ mb[l_ nb_ ijchcih nb[ n nb_ mbiln_ l nb_ ncg_ chn_lp[f `lig chdols [h^
nb_ sioha_l nb_ j[nc_hn) nb_ \_nn_l nb_ l_mofnm i` h_lp_ monol_+

â Pb_ gc]limolac][f n_]bhcko_m `il h_lp_ l_j[cl ch [mmi]c[n_^ f_mcihm
[fq[sm jli^o]_^ \_nn_l l_mofnm c` nb_s q_l_ jl_]_^_^ \s aii^ l_]ihmnlo]ncp_
mola_ls i` nb_ n_h^ihm+

â Eh [ff iol ][m_m q_ g[^_ mo]]_mm`of om_ i` h_lp_ al[`nm ni g[e_ aii^
`il h_lp_ ^_`_]nm l[hacha `lig .+2 ni .. ]g) \_cha [fq[sm ch `[piol i` al[`ncha
_p_h mg[ff ^_`_]nm+

â Ji j[ffc[ncp_ mola_ls ni l_mnil_ ginil `oh]ncih q[m h_]_mm[ls ch [hs
i` nb_ .4/ j[nc_hnm l_jiln_^ ih ch nb_ jl_m_hn mno^s+

O Q I I = N U

Kol _rj_lc_h]_ cm \[m_^ ih [ nin[f i` ip_l /-- j_lcjb_l[ f h_lp_m %.4/ j[ *
nc_hnm& ij_l[n_^ ih \s g_[hm i` gc]limolac][f n_]bhcko_m \_nq__h @_]_g\_l
.65- [h^ =oaomn .650+ Pb_ gimn `l_ko_hnfs g_nbi^ om_^ q[m nb[ n i` `[m]c]of[l
monol_ qbcf_ _jcj_lch_olc[f [h^ chn_l`[m]c]of[l monol_m q_l_ ihfs m_f^ig om_^+
Kol l_mofnm ^_gihmnl[n_^ ih]_ [a[ch nb[ n `[m]c]of[l monol_m jli^o]_^ \_nn_l
ginil [h^ m_hmils l_]ip_ls+ =ff nbl__ ][m_m i` g_^c[h h_lp_ [ln_ls monol_ ch
]ig\ch[ncih qcnb `[m]c]of[l monol_ l_mofn_^ ch nin[f l_]ip_ls qcnb [ ^cm]lcgc*
h[ncih i` -+1 ]g `iol gihnbm [`n_l mola_ls+ =h _f_]nlig[ah_nc] `c_f^ %@P nb _ l[ *
js& q[m om_^ ch 15 j[nc_hnm qcnb ]f_[lfs jimcncp_ _``_]n) nb_ Pch_f mcah [jj_[ l*
cha go]b gil_ ^cmn[f nb[h omo[f 15 biolm [`n_l mola_ls+

NxOQIx
>\j \og\i`\eZ\j d `ZifZ_`ili^`hl\j Xm\Z gclj [\ -++ e\i]j)

E i h _ m ] o) @+) E i h _ m ] o) =+

Jim lz mo f n [ n m m_ \ [ m_h n mo l j fom ^_ /-- ij_ l[ n ci h m ^_m h_ l `m j z l cj b z l ck o _ m _rz]o nz _ m
j [ l oh _ n_ ] bh cko _ g c] li ]b c lo la c][ f_ ) ^ [h m f[ jz l ci^_ ^o ^z ]_g \ l_ .65- [o [io n .650)
]_ koc l_ j lz m _ h n_ .4/ g [f[^_m + H[ g z nbi^ _ o n c f cmz_ f[ j fom ` l z k o _ h n_ ] çz n[ c n g z nbi^_
^_m mo no l _ m `[ m] c]o f[ c l_m + @_m mo no l _ m zj ch _ o l ch [ f_ m _n ch n_ l ` [ m ] c] o f[ c l_ m z n[ c_h n n lü m
l[ l_ m + Jim lz mo f n [ n ih n ^_ hiop_[o gih nlz ko_ c ço n c f c m [ n cih ^_m mo no l _ m `[ m] c]o f[ c l_ m
_m n j fo m `[pi l[\ f_ miom cç[ mj _] n ^_ gi\cf c nü _n m_hm c\ c f c nz + @[hm niom f_m n li cm ][m ^_
lz ]ih m n lo ] n ci h ^_ h_ lpo m g_^ c[hom ) j [ l f[ mo no l _ `[ m] c]o f[ c l_ ) P [ l nü l_ [ j lz m _h nz oh_
ao z l cm i h ]igj f_ n_ [o ko[ n l c üg _ gicm [ j lü m .çi j z l[ n ci h _n f[ ` [ ]o f nz ^ cm] l cg ch[ ni c l_
z n[ c n -)1 ]g+ ?b_t 15 g [ f[^ _ m f_ ]b [g jm z fz ] n lig [ah z n ck o _ [ z nz o n c f c mz % nb z l[j c_ ^c[*
jo fm[ n cp_ & [p_] ^_ n lü m \ihm lz mo f n[ n m + Hç[ j j [ l [ n ci h ^o msgj nig_ ^_ Pch_f m ç_mn j l _ *
m_h n__ \_[o]ioj jfom ^ cm n[ f_g _h n ko_ ^ çb[\ c no^_ ) 15 b _ o l_ m [j l ü m l _ j [ l [ n ci h +
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?i]X_il^\e d`k [\i G `bifZ_`ili^`\ mfe d\_i Xcj -++ H\im\e)
E i h _ m ] o) @+) E i h _ m ] o) =+

Qhm_l_ A la_\h cm m _ a lo h ^ _ h mc]b [o ` g _b l [ fm /-- Kj_ l[ n cih_h ^_ l j _ l cj b _ l _h J _ l *
p_h) ^ c_ g cn Dcf`_ ^ _ l P _]bh ce ^ _ l I ce li]b clo la c_ pig @_t_g\_l .65- \cm tog =oaomn
.650 [h .4/ L [ n c_ h n_h [ o ma _ `o b l n q o l^_h ) [g b[o ` ca m n_ h g cn Dcf`_ ^ _ l I_nbi^_ `[mtceo*
f[ l _ l J[b n_ + A j cj _ l ch _o l[ f_ oh^ ch n_ l ` [ m t ce o f[ l _ J [b n_ q [ l _ h _ch_ O_ f n_hb_ cn + Qhm_l_
A la_\h cm m _h _ lq c_ m_h _ lh _o n ) ^[mm \_c = hq _h^oha `[ mt ceo f[ l_ l J [b n_ ^c_ A lh _o _ loha
^ _ l >_q_a f c]be_ c n o h^ Agj` ch^ f c]be_ c n a[ht i ` `_h m c]b n f c]b \ _ m m_ l q cl^ + Eh [ f c_h ^l_c
B [ f f_ h _ ch _ l N _eih m n lo e n ci h ^_m h_ lpo m g _^ c[ ho m \_c =hq_h^oha _ ch _ l ` [ mt ce o f[ l_h
J [b n _ lq c_m m c]b ^c_ = ln_ l c_ 1 Iih[n_ h [ ]b ^_ l Kj_ l[ n cih [ fm piffca a_b_c f n ) oh^ ^c_
@ cme l cg ch c_ l `[b cae_ c n \ _ n lo a -)1 ]g+ >_c 15 L[ n c_ h n_h q o l^ _ _ ch _ f_ e n lig [ah_ n c m ] b _ m
B_ f^ [h a _q _h^ _ n %@ c[jo fm nb _ l[j c_ & g cn i ` `_hm c]b n f c]b jimc n cp_g N_mofn[ n + @[m P ch_ fçm]b_
Osgjnig _ l m]b c_h pc_f ^ c m n [ f_ l [ fm h i lg [ f 15 On^+ h [ ]b ^_ l Kj_l[ n cih +

N A OQ I A J

?og\i`\eZ`Xj Zfe cX d `Zifhl`ili^`X [\ duj [\ -++ e\im`fj)
E i h _ m ] o) @+) E i h _ m ] o) =+

J o_m n li m l _ mo f n[ ^i m m_ `o h ^ [ h _h g ym ^_ /-- ij_ l[ ] ci h _ m ^_ fim h_ lp ci m j _ l c `z l c]i m
l _ [ f ct [ ^ [ m g _^ c[h n_ f[ nz ]h c][ g c] liko c lo la c] [ ^ o l[ h n_ _f j _ l ci^i ^_ ^ c] c_g\ l_ ^_ .65-
[ [aimni ^_ .650 %.40 _h `_ lg i m & ) g [si lg _h n_ ji l _f g_ni^i ^_ ]i m no l[ m `[ m] c]o f[ l_ m +
Bo _ lih l [ l [ m f[m ]i m no l[ m _j cj _ l ch _ o l[ f_ m _ ch n_ l ` [ m ] c] o [ f l _ m + J o_m n li m l _ mo f n[ ^ i m pif*
p c_ lih [ ^ _g im n l [ l ko_ o n f c f ct yh^i m_ f[ ] i m no l[ `[ m] c]o f[ l ) f[ l _ h i p [ n ci h ^_ f[ gipcf c^[^
s f[ m_hm c\ c f c^ [^ l _ mo f n[ g o]bi g_dil + Ah fim n l _ m ][mim ^_ f[ l _ ] i h m n l o ] n c i h ^_ f h _ lpo m
g _^ c[ho m [f cg j f_g _h n[ l m _ f[ ] i m no l[ `[ m] c]o f[ l ) f[ [ l n _ l c [ j l _ m _ h n [ \ [ 1 g_m_m ^_mjozm
^_ i j _ l[^ [ oh[ ]o l[] c| h ]igj f_ n[ s f[ ][j [ ] c^ [^ ^ cm] l cg ch [ ni l c[ `o_ ^_ -)1 ]gm+ Ah
15 j[] c_h n_ m m_ oncf ct| _f ][gji _ f_ ] n lig [ahz n c] i % n _ l[ j c[ ^_ ^ c[jo fmi m & ]ih l_ mo f n[ ^i m
_p c^ _h n_g _h n_ jimcncpim+ Af m ch nig [ Pch_f [ j [ l_ ] c[ _h `i lg [ go]bi gym ^ cm n[ f ^_ fi
ko_ a _h _ l [ fg _h n_ mo]_^_ [ f ][\i ^_ 15 bi l[ m l_ [ f ct [^ [ f[ ij _ l[ n ci h +

@+ fih_m]o ) I+ @+
1. =) >[l\o @ _ f[p l[h]_[ Gb&$ >o]b[ l_ m n .) Nig[hc[
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>olh P l_[ ng _h n [ h^ N _]ihm nlo] n cp_ Oo la_ ls ?_hnl_
Iohc] cj[ f Eh m n c no n_ i` J [ n cih[ f D_[fnb ) Gióc]_*ñ[][ %?t_]bimfip[e c[ &

D_[^ ñ+ Ocgei) I+ @+) ?O]+
>olh P l_[ ng _h n [h^ N _]ihm nlo] n cp_ Oo la_ ls ? _h nl_ IEJD)

S ilem Eh m n c no n_ i` J [ n cih[ f D_[fnb ) A[m n Ofip[e E li h Silem)
Gióc]_*ñ[][

D_[^ O+ Ocgei) I+ @+) ?O]+

6F5=B C 9 8 9 A 5 =B 6IFB98 7<=@8F9B
N + LN AG K L ) C + > è N @ K ñ K R è ) O + O EI G K ) H+ R =N=@ U

?_hnl[f h_lpiom msmn_g ^[g[a_ \_fiham [giha nb_ g[dil ila[h ]igjfc*
][ncihm i` \olhm ch ]bcf^l_h+ Pb_ gimn `l_ko_hnfs om_^ fcn_l[ls l_`_l_h]_ ni
mo]b ^[g[a_ cm ä\olh _h]_jb[fij[nbsã + >l[ch i_^_g[ cm ch]l_[mchafs g_hncih_^
ch nbcm j[lnc]o f[l ]ihh_]ncih+

Pb_ joljim_ i` nb_ jl_m_h n ]iggohc][ncih cm ni ^l[q [nn_hncih ni nb_ ch *
]c^_h]_ i` h_olifiac][f ^cmil^_lm ch \olh_^ ]bcf^l_h nl_[ n_^ [n iol ]_hnl_) ni
mig_ i` nb_ g[dil j[nbijbsmcifiac][f ]b[ha_m jimmc\fs ]ihnlc\oncha ni nb_
^_p_fijg_hn i` \l[ch i_^_g[) [h^ ni nb_ h__^ `il n_[g ]i*ij_l[ncih [m [ jl_*
l_kocmcncp_ `il _[lfs ^c[ahimcm [h^ [^_ko[n_ nl_[ng_hn+

= J = H U O E O K B ? = O A O

= nin[f i` 4/ ]bcf^l_h q_l_ bimjcn[fct_^ [n nb_ Gióc]_*ñ[][ >olh Pl_[ng_hn
?_hnl_ ch nb_ `clmn b[f` i` .650+ Eh []]il^[h]_ qcnb nb_ ]fchc][f) f[\il[nils [h^
l_j_[n_^ AA? n_mn l_mofnm) \l[ch i_^_g[ q[m momj_]n_^ ch 2 ]bcf^l_h %3+6 "&+

= \lc_` [h[fsmcm i` nb_ ][m_m ][h \_ m__h ch nb_ P[\f_ â Bca+ .+ Hcmncha
nbim_ j[nbifiac][f ]fchc][f [h^ f[\il[nils `ch^cham qbc]b q_l_ momj_]n_^ ni
b[p_ b[^ nb_ al_[n_mn mb[l_ ch nb_ ^_p_fijg_hn i` \l[ch i_^_g[+ =m nb_ ^[n[
moaa_mn) h_olifiac][f mcahm [jj_[l_^ [fl_[^s ^olcha nb_ `clmn `_q ^[sm _r]_jn
ch j[nc_hn Ji+ 2 qbi ^c^ hin ^_p_fij F[]emihc[h ]ihpofmcih ohncf [`n_l 1 q__em
`lig nb_ \olh nl[og[ [fnbioab mfcabn ]ihm]ciomh_mm ^cmnol\[h]_m q_l_ hin_^
[fl_[^s ih [^gcmmcih+ L[nc_hn Ji+ 0) [ aclf) qcnb ch[^_ko[n_fs nl_[ n_^ jlcg[ls
mbi]e \_`il_ mb_ q[m l_`_ll_^ ni iol bimjcn[f ^c_^ 2 ^[sm [`n_l [ m_p_l_ m][f^+

AA? l_]il^cham q_l_ mcgcf[l `il [ff nb_ ]bcf^l_h ch]fo^cha nb_ ih_ qbi
^c_^ qcnb ^c``om_ bcab [h^ mfiq ^_fn[ q[p_m il ih_m [ll[ha_^ ch [ ]_ln[ch)
gimnfs jimn_lcih) ]ihh_]ncih+ =m [h _r[gjf_) f_n om ^_gihmnl[ n_ AAC l_]i l^ *
cham ch j[nc_hn Ji 1) [ /*s_[l if^ aclf [^gcnn_^ `iol ^[sm [`n_l mb_ b[^ `[ff_h
chni mcgg_lcha mioj) qcnb m_p_l_ 0l^*^_al__ m][f^m chpifpcha 11 " i` nb_
\i^s mol`[]_+ Kh nb_ m_]ih^ jimn*nl[og[ ^[s mb_ fimn ]ihm]ciomh_mm mbiqcha

,3/



mcahm i` a_h_l[fct_^ nihc] ]ihpofmcihm [h^ l_]o ll_h n [jhi_[+ Kh [^gcmmcih)
nb_l_ q_l_ mcahm i` mnojil*nsj_ ]ihm]ciomh_mm ^cmil^_lm) jh_ogihc[) [h^ jli *
al_mmcp_ m_jmcm+ Pb_ chcnc[f AA? mbiqm nb_ jl_m_h]_ ch [ff f_[^m bcab ^_fn[
q[p_m i` .â/ ],m â Bca+ /+ Pqi q__em f[n_l) [`n_l b_l ]fchc][f ]ih^cncih b[^

Bca+ .+ ?[m_ [h[fsm cm + Khfs ] fch c][ f [h^ f[\i l[ ni ls ` ch^ cham i` g [ di l m cah c ` c] [h]_ `il
nb _ ^_p_ fijg _h n i` \ l[ ch i _^_g [ [ l_ fcm n_^

P[\f_ .+ Li n_h nc[ f j [ nb ia _h c] ` [ ] ni l m ch \ l[ ch i_^_g[
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cgjlip_^) [ `iffiq*oj AA? l_]il^ mncff mbiqm nb_ jl_m_h]_ i` mfiq al[jbi*
_f_g_hnm \on [fmi i` hilg[f) .â2 ],m nb_n[ []ncpcns â Bca+ 0+ Pb_ nbcl^ AAC
l_]il^ n[e_h mcr q__em [`n_l nb_ m_]ih^ ih_) il [\ion - gihnbm [`n_l chdols)
nb_l_ cm [ jl_^igch[h]_ i` hilg[f nb_n[ []ncpcns i` 1â2 ],m qcnb g[hs gom*
]of[l [lnc`[] nm \on [fl_[^s qcnbion [hs mcham i` ^_[``_l_hn[ncih) il qcnbion
nb_ jl_m_h]_ i` ^_fn[ q[p_m â Bca+ 1+ Eh nb_ ^_]_[m_^ aclf) nb_ AAC n_mn q[m
g[^_ qbcf_ mb_ q[m ch ^__j ]ig[) ih_ ^[s jlcil ni b_l ^_[nb+ Pb_ ]ihmjc]oiom
`_[nol_ [l_ ^c``om_ mfiq al[jbi_f_g_hnm i` nb_ nsj_ i` ^c``om_ , L[ ],m ^_fn[
q[p_m â Bca+ 2+ Pb_ jimngiln_g `ch^cham ]ih`clg_^ [ l_f[ncp_fs m_p_l_ ][m_
i` \l[ ch i_^_g[+ = gc]lim]ijc] m_]ncih i` nb_ \l[ ch qcnb afc[f ncmmo_ ch pc_q
nb_l_ [l_ ]f_[l mcahm i` j_lc]_ffo f[l [h^ j_lcp[m]of[l*j_lc][jcff[ls \l[ch i_*
^_g[ â Bca+ 1 +
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1$ 7)& [_ m  ! b( ;T * q]cg*
Bca+ /+ B c lm n AAC l_ ]i l^ `il j [ n c _ h n Ji+ 1+ =ff f_[^ m mbiq nb_ j l _ m_h ] _ i` .â/ ],m b cab

[h^ mfiq ^_ f n[ q[p_m

- ( $R ]< +'á+ 9 c +

Bca+ 0+ /h^ AAC `il j [ n c _ h n Ji+ 1 q c nb j _ lm c m n ch a n l [ ] _ m i` mfiq ^_ f n[ q [p_m nbioab ch
nb _ j l_ m _h ] _ i` [fmi hi lg [ f 1â2 ],m nb _ n [ []n cp cns
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> " & ) * (  @d( " K )&
Bca+ 1+ 0 l^ AAC `il j [ n c _ h n Ji+ 1 nqi g ih nb m [ ` n_ l \o lh ch do ls [ f l _ [^ s q c nb [ j l _ ^ i *
g ch [h ] _ i` h i lg [ f nb _ n [ [] n cp cns ch nb_ [\ m_h]_ i` ^_ f n[ q[p_m + P b_ l_ cm [h ch n_ l ` _ l _ h ] _

\s b cab * ` l_ko_h]s gom] f_ [ l n c `[] nm

4 H

[ l + j.+! m (

Bca+ 2+ AAC l_ ]i l^ ch a i` j [ n c_h n Ji+ 0) nb_ ]b cf^ qbi ^c_^) mb iq cha ]ihmj c]oiom ^ c``om_
,Ñ - ],m ^_ f n[ q [p_m
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Bca+ 1 + I c]lim]ijc] ` ch^ cha i` af c[ f \ l[ ch n cmmo_ ch j [ n c _ h n Ji+ 0) I+ O+8 ] f_ [ l m cahm
i` \ l[ ch i_^_g [ j_ l c] _ c fo f[ l fs %â ®& [h^ j_ lp [ m]o f[ l fs %â *;&

Bca+ 4+ @ c[al[g i` m[ f c_ h n mo mj _] n_^ `[] ni lm chpifp_^ ch nb _ ^ _p _ fijg _h n i` \ l[ ch
i_^_g [ ch \o lh m

@XZkfij jljg\Zk\[ kf kXb\ gXik `e k_\ [\m\cfgd \e k f ] YiX`e f\[\dX

<lie kiXldX

E
>pj\c\Zkif cp kX\d `X
#_pgfeXkiX\d `X'
_pgffjd fcX c`kp $

Obi]e
,

L\c\Xj\ f ] ZXk\Z_fcXd `e\j

WÑ9=`iZlcXkfip [`jfi[\i 7

B pgfo `X

B pgfgifk\ `eX\d `X

G \kXYfc`Z [`jfi[\ij
#d \kXYfc`Z(cXZkXk\ XZ`[fj`j$

< cff[(YiX`e
YXii`\i [ `jkliYXeZ\( > l [ c h i _ ^ _ g [

=\cc d \dYiXe\
(g\id \XY `c`kp [`jfi[\i

@ E O ? Q O O E K J

=hniih _n [f+ %.& l_jiln /- ") il +. ") ch]c^_h]_ i` h_olifiac][f ^cmil^_lm
ch \olh_^ ]bcf^l_h+ I]I[hom %0& ^_m]lc\_m ]ihpofmcihm ch 1 )1 " i` nb_ nin[f



hog\_l i` ][m_m+ Eh iol iqh m_lc_m) h_olifiac][f ^cmnol\[h]_m q_l_ m__h ch
3+6 "+ Pb_ msgjnigm [l_ gimn nbim_ moaa_mncha nb_ jl_m_h]_ i` \l[ch mn_g ^cm*
il^_lm mo]b [m cgj[cl_^ ]ihm]ciomh_mm) j[nbifiac][f _s_ jojcf l_[]ncihm)
gs^lc[mcm) n_lgil) mjihn[h_iom mo]echa [h^ g[mnc][ncih l_`f_r) gom]f_ nih_
]b[ha_m) ]ihpofmcihm â gimnfs i` nb_ nihc]*]fihcf nsj_) l_mjcl[nils cgj[clg_hn
il _p_h [jhi_c] j[om_m+ AAC n_mnm q_l_ l_j_[n_^fs g[^_ ch _[]b i` iol ][m_m+
Ofiq ^_fn[ q[p_ []ncpcns) gimnfs i` nb_ ^c``om_ nsj_) q[m nb_ gimn `l_ko_hn
`ch^cha+ =fnbioab nbcm ][h b[l^fs \_ n[e_h [m _hncl_fs j[nbiahigc] `il \l[ch
i_^_g[) kocn_ [ `_q [onbilm %/)2& `ch^ nb_g [ jl_^igch[hn `_[nol_ i` \l[ch
i_^_g[+ Eh nb_ ^_]_[m_^ aclf qb_l_ \l[ch i_^_g[ q[m []no[ffs `ioh^ [n jimn*
giln_g nb_ AAC l_]il^cha q[m mcgcf[l ni nbim_ ch nb_ l_mn i` nb_ ]bcf^l_h) [ff
i` nb_g molpcpilm+ Pb_ j[nbifiac][f AAC `ch^cha ^cm[jj_[l_^ [n nb_ l[ n_ nb_
[``_]n_^ ]b cf^ l_hçm ]fchc][f ]ih^cncih cgjlip_^+ En mbiof^ \_ hin_^ b_l_ nb[n
hih_ i` nb_ ]bcf^l_h b[^ \olhm ch nb_ b_[^+

Pb_ j[nbia_h_mcm i` hih*nl[og[nc] \l[ch i_^_g[ jl_m_hnm [ ]igjf_r [h^
mncff f[la_fs oh]b[ln_^ jli\f_g+ Hcn_l[ls l_jilnm i`n_h l_`_l ni H[\ilcnnçm ]ih*
]_jncih) []]il^cha ni qbc]b [hs ohh[no l[ f chn_lp_hncih ch nb_ ila[hcmg cm
\ioh^ ni nlcaa_l i`` [ ]igjf_r i` \ci]b_gc][f) [n `clmn \cifiac][ffs joljim_`of
]b[ha_m+ Diq_p_l) ih]_ [ ]_ln[ch ^_al__ i` chn_hmcns b[m \__h _r]__^_^ cn g[s
\_]ig_ gil_ ^[ha_liom nb[ n nb_ j[nbifiac][f ][om[ncp_ hir[ cnm_f` %koin_ - &+
Eh ][m_m i` \olh) [ mo\mn[hnc[f j[l n cm jf[s_^ \s nb_ \olh mbi]e qbc]b cm nb_
oh^_lfscha `[]nil [h^ [ j[ln i` g_n[\ifc] [h^ ]cl]of[nils ^cmil^_lm+ Pb_ gimn
cgjiln[hn `[]nilm fce_fs ni b[p_ [ mb[l_ ch nb_ [jj_[l[h]_ i` \l[ ch i_^_g[ ch
\olh pc]ncgm [l_ mogg_^ oj ch [ ^c[al[gg[nc] `ilg ch Bca+ 4+

Eh [^^cncih ni mbi]e) nb_ \olh nl[og[ cnm_f` l_mofncha `lig p[m]of[l ^[g[a_
[n [h^ [lioh^ nb_ mcn_ i` nb_ \olh qcff ][om_ jlin_chm) mi^cog [h^ q[n_l ni
\_ fimn ch nb_ _rnl[p[m]of[l mj[]_ [h^ l_mo fn ch mo\m_ko_hn bsjipif[_gc[ [h^
^_]l_[m_^ pifog_ i` ]cl]of[ncha \fii^+ = g[dil lif_ cm [fmi jf[s_^ \s ]cl]o*
f[nils ^cmil^_lm ^o_ g[chfs ni mbi]e [h^ ni nb_ l_f_[m_ i` ][n_]bif[gch_m+ Pb_
l_mofncha bsjir[_gc[ cm nb_h l_mjihmc\f_ `il gil_ g[dil g_n[\ifc] ^cmil^_lm
ch nb_ \l[ch ncmmo_ cnm_f`+ Pb_m_ ch]fo^_ jlcg[lcfs f[]n[n_ []c^imcm) _f_]nlifsn_
\[f[h]_ ^cmil^_lm) _mj_]c[ffs bsjih[nl[_gc[ [h^ bsjiimgif[fcns ch nb_ \fii^)
mig_ncg_m ]ih^cncih_^ \s nb_ ch`omcih i` mifoncihm i` jol_ 2 " il .- " afo*
]im_ %.) 0) 1&+ =ff nbim_ ]b[ha_m g[s l_mofn ch \fii^*\l[ch \[ll c_ l cgj[clg_hn)
ch a[hafcihc] ]_ff g_g\l[h_ ^cmil^_l) [h^ ch nb_ ch nl[]_ffo f[l ^cmmcj[ncih i`
mi^cog [h^ q[n_l qcnb nb_ ^_p_fijg_hn i` \l[ch i_^_g[ %- &+

Pb_ f_mm mcahc`c][hn `[]nilm fce_fs ni nio]b i`` \l[ch i_^_g[ ch]fo^_ ch*
]l_[m_^ bsjir[_gc[ l_mofncha `lig j[nbifiac][f ]b[ha_m ch nb_ l_mjcl[nils
nl[]n) bsj_ljsl_rc[ qcnb mo\m_ko_hn ]ihpofmcihm %, ) 0) 1& [h^ bsj_ln_hmcih
%0) 2&+ =fmi l_jiln_^ cm nb_ jimmc\f_ ]ihpofmcp_ _``_]n i` mig_ i` nb_ ^loam
%0) 2&+ O_jmcm) nii) g[s jlip_ ni \_ [h oh^_lfs cha `[]nil mb[lcha l_mjihmc\cfcns
`il nb_ ^_p_fijg_hn i` \l[ch i_^_g[ %.) 1&+

Kjchcih m__gm ni ^c``_l [m `il nb_ jliahimcm i` h_olifiac][f ]igjfc][ncih
[h^ \l[ch i_^_g[ ch ]b cf^ l_hçm \olh+ Sbcf_ =hniih _n [f+ %.& \_fc_p_ ch `[piol*
[\f_ jliahimcm ch \olh _h]_jb[fij[nbs) inb_l %/) 1& q[lh i` nb_ jimmc\f_
^_p_fijg_hn i` cll_p_lmc\f_ ]b[ha_m) g[chfs ch nb_ qbcn_ g[nn_ l i` nb_ \l[ch)
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qcnb f[mncha ]ihm_ko_h]_m mo]b [m m_p_l_ jms]biginil l_n[l^[ncih) ]_hnl[f
j[l[fsmcm) _rnl[jsl[gc^[f ^cmil^_lm) _n]+

A[lfs [h^ [^_ko[n_ nb_l[js `il \olhm) ch j[lnc]o f[l ]ill_]n [hnc*mbi]e
j[l_h n_ l[ f nl_[ng_hn) cm nb_ gimn _``_]ncp_ g_nbi^ i` jl_p_hncha nb_ ^_p_fij*
g_hn i` h_olifiac][f ]igjfc][ncihm+ E`) biq_p_l) nb_ `clmn g[hc`_mn[ncihm i`
_h]_jb[fij[nbs [jj_[l [fihamc^_ qcnb jimmc\f_ AAC mcahm i` \l[ch i_^_g[) ch*
m n[h n [h^ ]igjl_b_hmcp_ [hnc*i_^_g[ nl_[ ng_hn cm cgj_l[ncp_+ Ehnl[p_hiom bs*
j_lnihc] afs]c^_ [h^ jlin_ch mifoncihm [l_ [pic^_^ ihfs ch ][m_m i` m[`_fs
^c[ahim_^ \fii^ bsj_limgif[fcns+

? K J ? H Q O E K J

.+ J_olifiac][f ]igjfc][ncihm) l_mofncha gimn fce_fs `lig \l[ch i_^_g[
q_l_ m__h ch 3+6 " i` iol m_lc_m i` ]bcf^l_h) [ff i` nb_g ][m_m i` m_p_l_ \olh+

/+ >l[ch i_^_g[ ch \olhm cm hin_^ `il [ ]igjf_r j[nbia_h_mcm+ Obi]e cm [
jligch_hn `_[nol_ nb_l_ qcnb nb_ _hmocha ]cl]of[nils [h^ g_n[\ifc] ^ cm no l*
\[h]_m+

0+ >olh \l[ch i_^_g[ mbiof^ \_ m__h [m [ m_lciom ]igjfc][ncih mch]_ cn
[aal[p[n_m jliahimcm koi [^ pcn[g [h^ nbl_[ n_hm nb_ ]bcf^ qcnb jimmc\f_ f[mncha
]igjfc][ncihm+

1+ =n nb_ _[lfc_mn ]fchc][f msgjnigm momj_]n_^ \l[ch i_^_g[ mbiof^ \_ []*
]ol[n_fs ^c[ahim_^ omcha h_olifiac][f _r[gch[ncih [h^ AAC+

2+ Eh nb_ ][m_ i` ]fchc][f [h^ AAC g[hc`_mn[ncihm i` \l[ch i_^_g[ _[lfs
[h^ ]igjl_b_hmcp_ [hnc*i_^_g[ nl_[ ng _h n mbiof^ \_ mn[ln_^+ =m miih [m nb_
]fchc][f [h^ AAC ^cmil^_lm b[p_ [\[n_^ q_ l_]igg_h^ fiha*n_lg nb_l[js [cg_^
[n cgjlipcha g_n[\ifcmg [h^ [n l_^o]cha [hs jimmc\f_ nlijbc] ^cmil^_lm ch nb_
\l[ch ncmmo_+ Pb_ ]bcf^ mbiof^ \_ acp_h fiha*n_lg molp_cff[h]_ \s [ j[_^c[nlc]
h_olifiacmn+

1 + Pi g__n nbim_ l_kocl_g_hnm cn cm _mm_hnc[f ni il[ahct_ ^c[ahimnc] [h^
nb_l[j_onc][f ][l_ i` nb_ \olh_^ ]bcf^ ch ]fim_ n_[g ]i*ij_l[ncih chpifpcha
nb_ \olh mola_ih) j[_^c[nlc] c[h [h^ j[_^c[nlc] h_olifiacmn+

OQII=NU

N_jilncha `lig nb_ Gióc]_*ñ[][ >olh Pl_[ng_hn ?_hnl_ nb_ [onbilm ^_*
m]lc\_ ][m_m i` m_lciom h_olifiac][f ^cmil^_l ch 2 ion i` 4/ ]bcf^l_h bimjc*
n[fct_^ nb_l_ ^olcha nb_ `clmn b[f` i` .650 c+_+ 3+6 "+ Pb_cl a_h_l[ f ]ih^cncih)
h_olifiac][f [m q_ff [m AAC `ch^cham moaa_mn_^ \l[ch i_^_g[+ Pb_ AAC `ch^cham
q_l_ mcgcf[l ch [ff nb_ ]bcf^l_h qcnb [ jl_^igch[h]_ i` bcab [h^ mfiq ^_fn[
q[p_m .â/ ],m+ Kh_ i` nb_ ]bcf^l_h ^c_^+ Pb_ jimngiln_g _r[gch[ncih ]ih*
`clg_^ \l[ch i_^_g[+ Och]_ \olh mbi]e cm [ jligch_hn `_[nol_ i` nb_ j[ nbi*
a_h _mccm i` \l[ch i_^_g[) ]ill_]n [h^ ncg_fs [hnc*mbi]e nl_[ ng_hn cm nb_ gimn
_``_]ncp_ gi^_ i` jl_p_hncih+ Pb_ [onbilm mnl_mm nb_ h__^ `il n_[g ]i*ij_l*
[ncih `il [h _[lfs ^c[ahimcm i` \l[ch i_^_g[) ch]fo^cha AAC _r[gch[ncih) [m q_ff
[m `il ]igjl_b_hmcp_ [hnc*i_^_g[ nb_l[js ni jl_p_hn [hs jimmc\f_ f[mncha h_o*
lifiac][f ^[g[a_+
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NxOQIx
Fàf\[\d\ [l Z\im\Xl Z_\q [\j \e]Xekj Yiûcvj)

L l _ e i j) N+) > y l ^ i ó i p y ) C+) O c gei ) O+) R y l [ ^ s) H+

H_m [ o n_ o l m ^ z ] l cp _h n ^_ a l[p _ m f_m cihm h _o li fi a cko _ m ]b_ 2 _h `[h n m bimj c n[ f c mz m
[o ?_h nl_ jio l f_ n l [ c n _g _h n ^_m \lKfol_m ) [ j j [ l n _ h [ h n y EçA n[\ f cm m_g _h n ^_ pcff_ io
y EçA n[\ f cm m_g _h n ^ çA n[ n ^_ f[ O[h nz jo\ f cko_ ^[h m f[ pcff_ ^_ Gióc]_*ñ[][+ H_m 2 _h `[h nm
j l z m _h n [ c_ h n 3)6 j+ .-- ^_ 4/ _h `[h n m bi mj c n[ f c mz m [o ? _h nl_ ^[h m f[ j l_g cz l_ gicn cz ^_
.ç[hh z .650+ Hç_ n[ n a_h_ l[ f ) .ç_rj fi l[ n cih h_o li fia cko_ [omm c ko_ ^_m _r[g_hm z f_]nli*
_ h ] z j b [ fi a l [ j b ck o _ m l[ j _ f f[ c_h n Eçi_^_g_ ^o ]_ lp_[o + HçA+A+C+ z n[ c n m _g \ f[\ f_ ]b_t niom
f_m _h `[h nm ) [p_] ^ig ch[h]_ ^_ b [ o nm _ n f_h nm a l [ j bi z f zg _h nm .â/ ],m+ Qh _h `[h n [ ^z*
]z^z + Hç[o nij m c_ [ ]ih ` clg z Eçi_^_g_ ^o ]_ lp_[o + L [ l] _ko_ ^[hm f[ mo lp _ho_ j[ nbiazhz*
n cko_ ^_ Eçi_^_g _ ^o ]_ lp_[o ] ç_m n m o l ni o n f_ ]bi] ^_ \ lo fo l _ ]igg_ ][o m_ f[ j fom
cg ji l n[ h n_ ) cf ` [o n [ m mo l _ l f_ g _ c f f_ o l_ j l _p _h n ci h jimm c\ f_ j [ l o h n l [ c n _g _h n [hnc*
] b i ko [h n cggz^c[ n +

H_m [ o n_ o l m g ih n l _ h n k o çoh _ ]iij _ l[ n ci h ^_m n_ [g m ^_ mjz] c[ f cm n_ m ) s ]igjlcm ^_m
_r[g_hm z f_ ] n l i _ h ] z jb [ fi a l[ j b ck o _ m _ n oh _ nb z l [ j c_ [h n ci _ ^ zg [ n ck o _ ]igjf_r_) _mn hz*
] _ m m[ c l_ jio l i\ n_h c l y n_g jm f[ ^ c[ahim_ ^_ Eçi_^_g_ ^o ] _ lp _ [o _n jio l j l_p _h n ci h
^_m mzko_ f f_ m h _o li fia cko_m j_ lm c m n[h n_ m +

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

?`e B`ief[\d Y\` E`e[\ie d`k P\iYi\eele^\e)
L l _ e i j) N+) > y l ^ i ó i p y ) C+) O c g e i ) ñ+) R y l [ ^ s) H+

Rig V_h nlog to l > _b[h^ foha pih R _ l\ l_h hoha _ h ^_m O n[^ n c m ] b _h Eh m n c no n_ `o l
Ri fe ma_ moh^b_ c n oh^ ^_m H [h^_ m ch m n c no n `{ cl R i fe ma_ moh^b_ c n ch Gióc]_*ñ[][ \_ m]b l_ c\ _h
^c_ =o ni l l_h ^[m = o ` n l_ n_h m] bq _ l_ l h _ o li f ca m ] b _ l O ni loha_h \_c 2 Gch^_l
pih 4/ bi mj c n [ f c m c_ l n_h ) cg _ l m n _ h D [ f\ d[ b l .650) ^+ b+ \_ c 3)6 " + @_l a_*
m [g n_ V om n[h^ oh^ ^c_ h _o li fi a c m] b _h miq c_ ^c_ AAC*>_`oh^ q c_ m_h [o ` _ch
D clhi^_g \ch + @_l AAC*>_`oh^ q [ l \_c d_^_g Gch^ _ ch [bh f c] b _ l ) g cn Q\_l*
a _q c]b n b i b _ l oh^ f[ha m[g _ l C l[ `i_ f_g _h n_ .â/ ],m + A ch Gch^ p _ lm n[ l\ + @_l j[ nbi *
fia cm ]b *[h[ nig cm]b_ >_`oh^ \_ m n[ n ca n_ ^[m D clhi^_g + @[ ch ^_ l L [ nbia_h_ m_ ^_ l Ahn*
m n _ b o ha _ ch_m D clhi^_g m [g \_^ _o n m [g m n_h ^_ l O]bi]e \_c R _ l\ l _h hoha _ h to l C_fnoha
eiggn) \ c f^ _ n [ o ]b _ch_ e i l l _ e n _ oh^ l_ ]b nt _ c n ca _ = h n c m ] bi ]e\_b [h^ foha ^c_ q cle*
m[g m n_ Ll_p_h ncih +

@c_ =o ni l_h q _ cm_h [o` ^c_ Ji nq _h^ chae _ c n _ ch _ l P _[g [ l\ _ c n to l l _ ]b nt_ c n ca _h
@ c[ahim_ ^_m D clhi^_gm \ch ) _ ch m]b f c_ m m f c]b _ ch _ l AAC *Qh n_ lmo]boha oh^ ^ _ l Jinq_h*
^ cae_ c n _ ch _ l eig j f_r_h =h n ci^_g \_b[h^ foha ) ^[g c n g ia f c]b _h h _ o li fi a c m ] b _h Bifa_h
p i la _\ _oa n q _ l^ _ h e[hh +

N A O Q I A J

?[\dX [\c Z\i\Yif [\ cfj e`]`fj hl\dX[fj)
L l _ e i j) N+) > y l ^ i ó i p y ) C+) O c g e i ) ñ+) R y l [ ^ s) H+

Him [ o ni l_ m â ^_f ?_hnli j [ l [ _f n l [ n [g c_h ni ^_ f[m k o _g [^o l[ m _h Gióc]_*ñ[][)
^ _ m] l c\ _h a l[p _ m n l [ m ni lh i m h_o li f|a c]i m _h 2 hc`cim ^_ fim 4/ ch a l_ m [^i m _h f[ j l cg _ l[
g cn[^ ^_ f [`ci .650) _m ^_] c l o h 3+6 "+ Af _ m n[^i a_h _ l[ f ) fim ^ c[ah|m n c]i m h_o li f|a c]i m
s AAC `o _ li h m cg cf[ l_ m [ fim ^_f _^ _g [ ^_f ]_ l_\ li + Af ^ c[ah|m nc]i AAC l_ mo f n[ \ [
j [ l_] c^i _h fim ] ch]i hc`cim) ]ih j l_ j i h ^ _ l [ h ] c [ ^_ a l[ `i _ f_g _h ni m [ f ni m s f_h nim
.â/ ],m+ Qh h c°i golc| + Af ^ c[ah|m n c]i j[ ni f|a c]i * [h[ n|g c]i ]i l li\i l| _f _^_g [ ^_f
]_ l_\ li + ?igi _h f[ j [ nia_h_m cm ^_ f _ ^ _g [ ^_f ] _ l_ \ li _f j[j_ f j l ch ] cj [ f fi do _a[ f[
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]ihgi] c|h j li^o] ni ^_ ko_g [^o l[ m ) m_ fia l[ f[ j l_ p_h] c|h gym _`c][t ]ih oh iji l nohi
s ]i l l_ ] ni n l [ n[g c_h ni ^_ f[m ]ihgi]cih_m +

Him [ o ni l_ m m _ ° [ f[ h fi cg ji l n[ h n_ ko_ l _ mo f n[ oh [ ] i i j _ l[ n ci h _h än _ [g ã j [ l [ ko_
iji l no h [g _h n_ m_ ^ c[ahi m n cko_ _f _^_g [ ^_f ]_ l_\ li ) ch] fos_h^i f[ h_]_ m c^ [^ ^_f _r[*
g _h AAC doh ni ]ih oh n l [ n[g c_h ni a fi\[ f h _o li f|a c]i j [ l[ _p c n[ l fim _p_h no [ n_ m n l [ m ni l *
him h_o li f|a c]i m j_ lg [h_h n_ m +

N A B A N+A J ? A O

,) ;ekffe' ;) S)' Pfcg\' D) D)' =iXn]fi['
D) >)5 >olh A h ]_jb[ fij [ nbs ch ?bcf^ l_h +
L_^ c[ n l c]m ) 2-) 3-6) .64/+

/+ Eiuc`b' G)' <\öf' J)' N `jZ_c\i' P)5 Jih*
n l [ og [ n c ] > l[ ch K_^_g[ ch ?bcf^bii^ %ch
O fi p [e &+ Kmp_n[) I[ln ch ) .645+

0+ GZGXelj' Q) @)' Blek' D) F)' Jil`kk'
<) ;)5 Lim n*\o lh ?ihpofmcp_ @ cmi l^_ lm ch
?bcf^ l_h + F+ P l[og[) +.5 063) .641+

1+ GXik`e`lj' D)5 CP) V_h nl[ fh _ lpi m_ O]b[*
^_h \_c nb _ lg c m ] b _h H[m cih_h cg Gch^_m*
[ f n_ l + Im]bl+ G ch^_lb_ c fe + ) ./48 33-) .646+

2+ QXcifn' =) J)' B`ekfe' J)5 A[lfs
J_o li fia c][ f @ cm no l\[h]_ m Bi f fiq cha N_f[*
n cp_ fs Ichil >olhm ch ?bc f^ l_h + H[h]_n ) 3 8
645) .636+

@l+ N+ Ll_eij ) VíJV ROV Dimjcn[ f ) -11 .2 Gióc]_*ñ[][) ?t_]bimfip[e c[

Mpdgfj`ld fe JifYc\dj f] Ii^Xe`qXk`fe `e <lie\[ JXk`\ekj =Xi\
Pb_ L l[ao_ @ _j[ l ng _h n i` L f[m n c] Oo la_ ls >olhm Qhcn ]igg _gil[ n_ ^ cnm 0-nb [ h h c *

p _ l m[ ls \s bi f^ cha [ q i le cha msgjimcog q cnb ch n_ lh [ n ci h [ f j[ l n c] cj [ n cih + Pb_ ] _ f _ \ l [ *
n cihm i` nb _ [hh cp _ l m[ ls i` q b [ n cm nb_ i f^_m n \o lh m oh c n ch nb _ ]ih n ch _ h n i` Aolij_
j lip_^ [ mo]]_mm ) \i nb j li `_m m cih[ f fs [h^ mi]c[ffs +

Eh mj c n_ i` [ g [ le _^ ^lij ch) _mj_]c[ f fs ) `i l_ cah j [ l n c ] cj [ n ci h ch [ h og \ _ l i` f[m n
s _ [ l çm ]ih `_ l_ h ]_ m [h^ msgjimc[ ) nb _ Osgjimcog ih Lli\ f_gm i` K la[h ct[ n cih ch >olh_^
L[ n c_h nm ?[l_ b_ f^ ch nb _ L l[ao_ Eh n_ l ] i h n ch _ h n[ f Din_ f ih O_jn+ /2â/4) .650 q[m
[ n n _ h^ _^ \s ao_ m nm `lig .5 ]ioh nl c_ m ) mig_ i` nb _g [m l_gi n_ [m =omnl c[ f c[ ) Ji l nb
=g_lc][ [h^ =`lc][+ Pb_ [a _h^ [ ]ip_l_^ a _ h _ l [ f j li\ f_g m i` i la[h ct [ n ci h `[]_^ \s
mj_] c[ f ct_^ \o lh m ]_h nl_m ) j li\ f_g m i` jbsm c][ f [h^ jms]bc] l_b[\ c f c n[ n cih ) ch `_] n cih [h^
ho n l c n cih ch _rn_hmcp_ \olhm ) n l _ [ ng _h n ch nb _ ch c n c[ f jb[ m_ i` m_p_ l_ \o lh m ) mj_] c` c]
j li\ f_g m i` \o lh _^ ] b c f^ l _h ][l_ ) nb _ ]bi c]_ i` n _g ji l[ ls me ch ]ip_l l_j f[ ]_g _h n )
] ig jo n_ l n _ ] bh cko _ m ch nb _ n l _ [ ng _h n i` \o lh m ) _n] + =ff nb _ j [ j _ l m j l _ m _h n _ ^ nb _ l_
`_ [ no l_^ [ b cab j li `_ m m cih[ f m n [ h^ [ l^ + S b[n q_ [jj l_] c[ n_^ ch j [ l n c ] o f [ l q _ l_ nb_
ohomo[ f fs ` lo c n `o f ch `i lg [ f ^ cm]omm cihm n b [ n `i f fiq_^ _[]b m_mm cih + Pb_ L l[ao_ Osg*
jimcog b_ f^ o h ^ _ l nb _ [omj c]_ m i` nb _ Eh n_ lh [ n ci h [ f Oi]c_ns `il nb _ P l_[ ng _h n i` >olhm
[h^ nb _ Ao lij _[h >olhm =mmi] c[ n cih j lip c^_^ [ q_ f]ig_ ijji l noh c ns `il g __ n cha m \ _ *
nq _ _h q i le _ l m ` lig nb_ mi] c[ f cm n ]ioh nl c _ m [h^ mj_] c[ f cm nm ` lig nb _ l_ m n i` nb _ qilf^ +
E n q [m _h]io l[a cha ni m__ nb _ q _ m n _ lh j [ l n c ] cj [ h n m ç l _ mj _] n `i l nb _ mi] c[ f cm n
] i o h n l c _ m ç b _ [ f n b ] [ l_ ms m n_g m [h^ nb _ m n [ h ^ [ l^ i` \o lh _^ j [ n c_ h nm ] [ l_
ch io l ]ioh nl c_ m l cm cha [jj l_] c[\ fs [ ` n_ l nb _ _r]b[ha_ i` _rj_ l ch _] _ [ n nb _ L l[ao_
a [ nb _ l ch a + Pb_l_ cm f c n n f_ ^io\ n n b [ n _p_h nm mo]b [m nb _ L l[ao_ Osgjimcog
ih Lli\ f_gm i` K la[h ct[ n cih ch >olh_^ L[ n c_h nm ?[l_ ]ih n l c\ o n_ hi n ih fs ni nb _ j [ l *
n c] cj[h nm $ j li `_ m m cih[ f e hiq f_^a_ \o n [fmi ni ` l c_h^ mb cj [h^ oh^ _ l m n[ h ^ ch a [giha
mj_] c[ f c m nm qbi [ l_ ]ih ` lih n_^ q c nb nb _ m[g _ e ch^ i` j li\ f_g m l_ a [ l^ f_ m m i` q b c]b
j [ l n i` nb _ qi l f^ nb_s ]ig_ `lig+

F+ Iim_lipy) I+ @+
@_jn) i` L f[m n c] Oola_ ls ) >olhm Qhcn

L l[ao_ ) ?t_]bimfip[ec[
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>;S ;@N?L >;S ;H> S?;L ;@N?L S?;L SIO ;L? =IHMN;HNFS =B;MCHA MIG?
;CG IL ;HINB?L' SIO MNL?N=B NB? G;CHMJLCHA I@ SIOL B?;FNB NI NB? P?LS
G;RCGOG) ;H> BIQ FIHA >I SIO NBCHA SIO =;H =IHNCHO? NI >I MI: L?G?G(
<?L NB;N SIO B;P? IHFS IH? B?;FNB ;H> @CH;FFS G;E? OJ SIOL GCH> NI
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=T?=BIMFIP;E MJ;M Ñ I;M?M I@ B?;FNB'
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