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@+ F+ D=Q>AJ

=m [ j[mm[a_ ch nb_ Oomblon[ %.& moaa_mnm) [h]c_hn Eh^c[hm om_^ ni ehiq
\inb fcj [h^ him_ l_]ihmnlo]ncih [ fiha ncg_ [ai+

=]]il^cha ni nb[n) nb_ \_achhcham i` ]b_cfijf[mns ][h \_ nl[]_^ \[]e ni
?_fmom %/&+

V_cm %0& m[sm ch [ koin[ncih nb[ n [m _[lfs [m nb_ .2nb ]_hnols ÜB[]com [h^
Rch]_h] =olc[ \inb `ioh^ ion nb[ n [`n_l nb_ [l n i` h[m[f l_]ihmnlo] ncih b[^
\__h ^_p_fij_^ \s >l[h][) nb_ `[nb_l) bcm mih =hnihcom _rn_h^_^ nbcm [ l n ni
l_]ihmnlo] n \inb fcjm [h^ _[lmá +

P[afc[]ittc ^_pin_^ [ mj_]c[f ]b[jn_l ni nbcm j[lnc]o f[l ij_l[ncih %Hc\+ EE)
?b[jn_l .6&+ En mbiof^ \_ j_l`ilg_^ []]il^cha ni nb_ m[g_ lof_m [m ch lb chi *
jf[mns) nbioab [ mech `f[j `lig nb_ [lg Ö c` cn cm ni m_lp_ [m [ fiq_l fcj l_ *
jf[]_g_hn Ö gomn \_ fc`n_^ `lig nb_ ^__j_mn jf[]_ ih nb_ [lg ch [ g[hh_l
^c``_l_hn `lig nb[ n ch l_]ihmnlo]ncha nb_ him_ il nb_ ojj_l fcj %1&+

?bij[ln %2& ^_[fn qcnb molac][f ij_l[ncihm `il ][h]_l i` nb_ fcjm) qbc]b
f_[p_m [ ^_`_]n+ Dcm ij_l[ncih l_m_g\f_m nb[ n \s ?_fmom) [h^ ]ihmcmnm i` nb_
`iffiqcha7
.+ nb_ j[nbifiac][f mcn_ mbiof^ \_ nolh_^ chni [ mko[l_)
/+ nb_ l_jf[]_g_hn `f[j cm lin[n_^ ch cnm_f`)
0+ [`n_l cn b[m \__h monol_^ ch) hi ij_h qioh^ l_g[chm+

Diq_p_l) ?bij[lnâm molac][f g_nbi^ ^c``_lm `l`ig ?_fmomâm n_]bhcko_ ch nb[ n
.+ ch cn) nb_ l_jf[]_g_hn cm n[e_h hin `lig nb_ gc^^f_ i` nb_ qioh^ \on `lig
nb_ ]bch) /+ nb_ l_jf[]_g_hn ^i_m hin ]ihmcmn `lig nb_ `off nbc]eh_mm i` nb_
q[ff i` nb_ gionb \on mif_fs `lig nb_ mech) [h^ 0+ nb_ `f[j cm no lh_^ [a[chmn
nb_ d[q [h^ nb_ n__nb qcnb nb_ \fi^s mol`[]_) qbc]b cm hin nb_ ][m_ ch ?_fmomâm
g_nbi^+

@c_``_h\[]b om_^ bcm g_nbi^ i` f[n_l[f mbc`n _p_h `il joljim_m i` ]b_cfi*
jf[mns %3&+ R_fj_[o ^_m]lc\_^ [ gi^c`c][ncih i` @c_``_h\[]bâm g_nbi^ %C[t+
^+ bij+ .51-) Ji+ 62&) ch j[lnc]o f[l ojj_l fcj ]b_cfijf[mns %Jiop_[or xfxg_hnm
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%6&) [h^ ch .565 \s =\\x %.-&+
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oh[``_]n_^ fcj+ En cm qilnb l_g_g\_lcha nb[ n ch .53/ b_ j_l`ilg_^ [ mcgjf_
mech `f[j jli]_^ol_ qbc]b cm hiq ehiqh [m =\\_âm `f[j \on qbc]b b_ h_p_l
jo\fcmb_^+

Eh .54/) Amnf[h^_l jo\fcmb_^ bcm g_nbi^ `il nb_ l_]ihmnlo]ncih i` nb_ fcjm
[h^ ]b__em+

=\\_) l_g_g\_l_^ `il bcm mech `f[j ^_m]lc\_^ ch .565) q[m l_[ffs ch n_ l *
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Pb_ jl_m_hn mno^s q[m [cg_^ [n [ ^_`chcncih [h^ gono[f ]igj[lcmih i` ^_*
pc[ncihm i` \[mc] `[]c[f j[l[g_n_lm ch ch^cpc^o[f nsj_m i` ]f_`nm jlcil ni chcnc[f
mola_ls+ Enm `o l nb_l n[me q[m ni ^_n_lgch_ ni qb[n _rn_hn nb_ ^_pc[ncihm q_l_
ch`fo_h]_^ \s nb_ jl_m_h]_ i` [h ip_l\lc^acha i` nb_ ]f_`n) il \s nb_ ]igjf_n_*
h_mm i` nb_ ]f_`n l_mj+ Pb_ `ch^cham ]b[l[]n_lct_ nb_ ilcach[f [hig[fs mncff oh*
ch`fo_h]_^ \s nl_[ ng_hn il \s m_]ih^[ls jimnij_l[ncp_ _``_]nm+ Pbom nb_s ][h
m_lp_ [m nb_ \[mcm `il nb_ mno^c_m i` ^_pc[ncihm [h^ i` nb_cl ^sh[gc]m ch ch^cpc*
^o[f jb[m_m i` nb_ jimnij_l[ncp_ ^_p_fijg_hn+ Pb_s jlipc^_ nb_ jimmc\cfcns ni
[mm_mm nb_ nb_l[j_onc] l_mofnm qcnb l_a[l^ ni nb_ chcnc[f mcno[ncih+ Ocgofn[h_iom*
fs nb_s cffomnl[ n_ nb_ ]ihm_ko_h]_m i` nb_ [hn_]_^_hn _g\lsih[f [h^ jl_h[n[ f
^_p_fijg_hn [h^ nbcm [ffiq ni g[e_ ]_ln[ ch _ncij[nbia_h_nc] chn_ljl_n[ncihm+
Pb_ mno^s ]ihmcmn_^ i` ]_jb[fig_nlc] g_[mol_g_hnm+

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

Pb_ m_lc_m ch]fo^_^ \ism qcnb ]f_`n fcj [h^ ]f_`n fcj [h^ j[f[n_ jlcil ni
]b_cfijf[mns [h^ aclfm qcnb cmif[n_^ ]f_`n j[f[n_ jlcil ni j[f[nijf[mns+ >ism
l[ha_^ ch [a_ `lig 2 ni .- gihnbm [h^ aclfm `lig 0+2 ni 2 s_[lm+ =ff i` nb_g
q_l_ _r[gch_^ ih [h ch*j[nc_hn \[mcm [n nb_ ?fchc] `il Lf[mnc] Oola_ls ch Ll[ao_+
Jih_ i` nb_m_ j[nc_hnm q[m nl_[ n_^ jl_pciomfs \s mola_ls il ilnbi^ihnc] nb_ *
l[js+ Pb_ ch^cpc^o[fm _r[gch_ ch]fo^_^ 0- \ism qcnb \cf[n_l[f %>?HL& [h^ 3/
qcnb ohcf[ n_l[ f %Q?HL& ]f_`n fcj [h^ j[f[n_) .4 \ism qcnb ohcf[ n_l[f ]f_`n fcj
qcnb il qcnbion [h chpifp_g_hn i` nb_ [fp_if[l jli]_mm %Q?H& [h^ .5 aclfm qcnb
cmif[n_^ ]f_`n j[f[n_ p[lscha ch _rn_hn %?L&+ =giha \ism qcnb \cf[n_l[f ]f_`n
fcj [h^ j[f[n_ q_l_ .5 ch^cpc^o[fm qcnb ]igjf_n_ ]f_`nm %>?HL]&) 2 ch]igjf_n_
]f_`nm qcnb \cf[ n_l[f \lc^a_m %>?HL)& [h^ 4 gcr_^ ]f_`nm) c+ _+ qcnb ohcf[ n_l[f
\lc^a_m %>?HLg&+ Pb_ m_lc_m qcnb ohcf[ n_l[f ]f_`n fcj [h^ j[f[n_ ch]fo^_^ 03
]igjf_n_ %Q?HLl & [h^ /3 ch]igjf_n_ %Q?HLd& ]f_`nm+ Scnbch nb_ alioj i` ]f_`n
fcj [ff \on ih_ j[nc_hn b[^ ch]igjf_n_ ]f_`nm+ =ff nbl__ [onbilm j[lnc] cj[n_^
ch nb_ _r[gch[ncih i` nb_m_ j[nc_hnm+
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Pb_ m_lc_m i` ]ihnlifm ]ihmcmn_^ i` ch^cpc^o[fm m_f_]n_^ `lig nb_ g[n_lc[f
_r[gch_^ \s ih_ i` nb_ [onbilm %L+ B+& [m `iffiqm7 Pb_ 0/ \ism l[ha_^ ch [a_
`lig 2 ni .- gihnbm) mi nb[ n nb_cl g_[h [a_ ^c^ hin ^c``_l `lig nb[ n ch [hs
ch^cpc^o[f alioj qcnb ]f_`n fcj % :n j[f[n_&+ Ehni nb_ ]ihnlif m_lc_m i` aclfm)

_o

9O0fA20'$]b ,ai

Bca+ .+ ?_jb[fig_nlc] jichnm om_^ ch nb_ mno^s %Kj : ijcmnbi]l[hcih Ö jichn ih nb_
i]]cjcn[f \ih_ `[l nb_m n `lig af[\_ff[) nbcm jichn cm hin pcmo[fcm_^ ih nb_ `caol_&

_[]b aclf mo``_lcha `lig [ ]f_`n q[m ]iojf_^ qcnb nqi hilg[f aclfm g[n]b_^
ch [a_ %c+ _+ 03 aclfm&+ Pbcm jli]_^ol_ _fcgch[n_^ nb_ ^l[q\[]e i` nb_ f[la_
l[ha_ i` [a_ i` iol m_lc_m+ Och]_ h[m[f ^_pc[ncihm q_l_ hin ^_n_lgch_^ ch ]ih*
nlifm) nbcm ]b[l[]n_lcmnc] q[m g_[mol_^ f[n_l ch /2 ch`[hnm g[n]b_^ ch [a_+

P[\f_m .Ö/ ]ihn[ch nb_ chp_mnca[n_^ ]b[l[]n_lcmnc]m8 nb_ ]_jb[fig_nlc]
jichnm om_^ nblioabion nb_m_ mno^c_m [l_ jl_m_hn_^ ih Bca+ .+ Pb_ mo\h[m[f
[l]b %n*mh*n& [h^ nb_ mo\g[h^c\of[l [l]b %n*ah*n& q_l_ g_[mol_^ qcnb g_[mol*
cha n[j_ \_nq__h \inb nl[acihm []limm nb_ ojj_l fcj [h^ ]bch+ Pb_ inb_l ^c*
g_hmcihm l_jl_m_h n_^ ^cl_]n g_[mol_g_hnm) ih_ i` nb_g %mni*ah& q[m ]ig*
jon_^ [m nb_ ^c``_l_h]_ \_nq__h nin[f `[]c[f b_cabn %h*ah& [h^ nb_ ojj_l `[]c[f
b_cabn %h*mni&+ J[m[f ^_pc[ncihm %^_p+ jlh& q_l_ ^_n_lgch_^ [m nb_ ^_pc[ncih
i` nb_ [j_r `lig nb_ g_^c[h jf[h_ qcnb [ m_gc]cl]of[l aihcig_n_l) nb_ ]_hnl_
i` qbc]b q[m jf[]_^ ih nb_ liin i` nb_ him_+ Pb_ lcab n [h^ f_`n b[f` i` nb_
mo\h[m[f [l]b %n*mh ^r _n mchX q_l_ g_[mol_^ [m q_ff [h^ [msgg_nls q[m ^_*
n_lg ch_^ \s nb_ ]igj[lcmih i` nb_ hilg[f qcnb nb_ [``_]n_^ mc^_+ B_[nol_m
]b[l[]n_lcmnc] `il [h [msgg_nls %^_p+ jlh [h^ n*mh ^r _n mch& q_l_ hin ^_*
n_lg ch_^ ch cmif[n_^ ]f_`n j[f[n_ ch qbc]b hi ^_pc[ncihm q_l_ jl_m_hn+ Pb_
_r[gch[ncihm \_a[h qcnb g_[mol_g_hnm i` ^cg_hmcihm i` gi\cf_ mnlo]nol_m
qcnbch nb_ ilih[m[f [l_[ qb_h nb_ ]bcf^ mncff e_jn kocn_ [h^ nb_h ]ihncho_^
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qcnb nb_ g_[mol_g_hnm i` ^cg_hmcihm qbc]b q_l_ f_mm ch`fo_h]_^ \s nb_ ch*
]l_[mcha ohl_m n i` nb_ ]bcf^+ Pb_ [m]_ln[ ch_^ ^cg_hmcihm q_l_ om_^ `il nb_
][f]of[ncih i` nb_ `iffiqcha ch^_r_m7 c+ ]_jb[fc]om %.-- r _o*_o7a*ij&) c+ `lihni*
j[lc_ n[fcm %.-- r `n*`n7_o*_o&) c+ `[]c[fcm %.-- r h*ah7ts*tsX) c+ `[]c[fcm moj_lcil
%.-- r h*mni7ts*ts&) c+ g[h^c\of[lcm %.-- r mni*ah7ai*ai&) c+ ch n_l][h nb[fcm %.--
r _h*_h7_r*_r&) c+ h[m[fcm %.-- r [f*[f7h*mh&) c+ h[mitsaig[nc]om %.-- r [f*[f7ts*ts&
[h^ c+ ]b_cfitsaig[nc]om %.-- r ]b*]b7ts*ts&+ Pb_m_ ch^_r_m ]b[l[] n_lct_ nb_
jlijilncihm i` ch^cpc^o[f `[]c[f l_acihm+

P [\ + .+ @ c``_l_h]_m i ` j l_ij_l[ ncp_ ]_jb[fig _nlc] ]b[l[]n_lcm nc]m ch ch^ cp c^o[f nsj_m i ` ]f_`nm
`lig p[fo_m ch ]ihnli fm q cnb mcahc`c][h]_ f_p_fm %>?HL : \ cf[ n_ l[ f ] f_`n fcj [ h^ j[ f[ n_ ) PF?HL :
: oh cf[ n_ l[ f ]f_`n fcj [ h^ j[ f[ n_ ) Q?H : oh cf[ n_ l[ f ]f_`n fcj ) ?L : cmif[n_^ ]f_`n j [ f[ n_ ) G ?j :

: ]ihnli f `il cmi f[n_^ ]f_`n j[ f[ n_

R[lc[\f_ >?HL Q?HL Q?H ?L ǹq

[a_ %gihnbm& * - +2 5 * - +. 2 -+26 -+-- 16+4/
a*ij %gg& * . +- - * - +4 4 /+14 * . +/ 0 .3.+1/
_o*_o 3+64rr 5+4-rrr 5+2-rr Ö1+. f rr .1-+50
`n*` n .+43 /+65r /+/4 Ö/+42r 62+6/
ts*ts 4+33$,rr 6+. f rrr 3+14rrr /+.1 ../+31
ai*ai 0+..r 0+34rr /+6- 1+-0rrr 51+.6
_h*_h 0 + - 1  $ /+6.rrr .+5.rr * - +. . /3+50
_r*_r .+/6 .+55r -+.- *- +5 . 43+.1
[f*[f((( .-+/6rrr 4+30rrr 1+20 rrr .+.1T /2+6/
]b*]b 4+.0rrr 3+/6rrr 0+.2r .+36 02+5.
h*ah -+1. /+34r 0+21r Ö1+2-rr 56+00
h*mni( * . +1 1 -+64 -+30 Ö.+46 22+34
h *mh ((( -+.3 0+/2rrr /+6.rrr .+.1 03+25
mni*ah .+05 .+4. /+11 Ö/+5.rrr 00+42
n*mh *n 6+55rr 6+-3rr 6 +1.r Ö.+56 /0-+1/
n*a h *n * - +3 0 1+60 4+14 r */ +3 . /03+56
.̂ _p+ jlh n[\ + / X- +54 $cTT 2+13rrr Ö Ö

h] h]
c+ ]_jb[fc]om i+40rrr 4+/0rrr 1+26* .+6. 54+1-
c+ `lih nij[lc_ n+ * / +/ 5 * / +4 0 r Ö0+.6r -+-6 35+.2
c+ `[]c[fcm * 1 +. f rr * / +6 - r * - +4 - Ö2+01rrr 46+01
c+ `[]+ moj + Ö1+/5rrr Ö/+31rr * . +6 4 Ö/+11rr 16+11
c+ g [h^ c\ + -+33 -+54 .+50 * 1 + 6 6 $rr 1-+.2
c+ ch n_ l][h nb [ f+ 0+3-rrr 0+-3rrr /+14rr -+/0 02+/4
c+ h [m[ fcm((( 04+04rrr .3+.1rrr 2+6/ .+-3 4.+-/
c+ h[mitsa +((( 4+50rrr 1+63rrr /+5/rr -+23 /0+-0
c+ ]b_cfitsaig[n+ 1+.5rrr /+63rr -+5. -+54 0.+5.
h 0- 3/ .4 .5 03

[jj_h^cr 7 PF?HL Q?HL] Q?HLd Q?H
/n*mh hih] f_`n7 ] f_`n mc^_( Ö4+64rrr Ö6+6.rrr Ö2+1/rrr Ö2+34r
rj 9 - +- 2 rrj 9 - +- . rrrj9 - +- - .
(mcahc`c][hn ^c``_l_h]_m \_nq __h >?HL [h^ Q?HL
Emcahc`c][hn ^c``_l_h]_m \_nq __h Q?HL [h^ Q?H
.nb _ g _[h p[fo_ %ch ^_al__m&) h] : ^_p c[ ncih ni nb _ hih]f_`n mc^_
/hih]f_`n mc^_ mg [ff_l % *d : mcahc`c][hn ^c``_l_h]_ \_nq __h Q?HL] [h^ Q?HLd [ n j 9 - +- 2 8

] : ]igjf_n_) c : ch]igjf_n_ ]f_`nm&
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Pb_ l_mofnm q_l_ n_mn_^ qcnb nb_ B*n_mn [h^ qcnb nb_ n*n_mn+ Pb_ ^c``_l_h]_
\_nq__h nb_ nqi b[fp_m i` nb_ mo\h[m[f [l]b q[m n_mn_^ qcnb nb_ n*n_mn `il
j[cl_^ p[fo_m+ Pb_ hog\_lm i` ][m_m q_l_ l_^o]_^ h_afcac\fs ch mig_ ^cg_h*
mcihm qbc]b ]iof^ hin \_ g_[mol_^ []]ol[n_fs+ Pb_ n[\f_m qcnb iol l_mofnm
jl_m_hn ihfs ^c``_l_h]_m `lig nb_ m_lc_m i` ]ihnlifm) [m q_ff [m nb_ g_[h p[fo_m
ch nb_ m_lc_m i` ]ihnlifm+

P[\ + /+ @c``_l_h]_m i ` jl_ij_l[ ncp_ ]_jb[fig _nlc] ]b[l[]n_lcm nc]m ch ch^ cp c^o[f ns j _m i` ]f_`nm
`lig p[fo_m ch ]ihnli fm q cnb mcahc`c][h]_ f_p_fm %Q?HL] : ]igjf_n_ oh cf[ n_ l[ f ]f_`n fcj [h ^ j [ f[ n_ )
PF?HLc : ch]igjf_n_ oh cf[ n_ l[ f ]f_`n fcj [h^ j[ f[ n_ ) >?HL] : ]igjf_n_ \ cf[ n_ l[ f ]f_`n fcj [h^
j[ f[ n_ ) >?HLd : ch]igjf_n_ \ cf[ n_ l[ f ]f_`n fcj [h ^ j[ f[ n_ ) >?HLg : g cr_^ \ cf[ n_ l[ f ]f_`n fcj

[h^ j[ f[ n_ ) G ]c : ]ihnli f `il ]f_`n fcj 7 j [ f[ n_ 8 mcahc`c][h]_ f_p_fm m__ n[\ + .&

R [lc[\f_ Q?HL] Q?HLc >?HL] >?HLc (g G]c

[a_ %g ihnbm&( * - +2 / -+03 * - +5 2 * - +. 3 4+1.
a*ij %gg& * / +1 . .+33 * 0 +- 5 / +. . .1.+14
_o*_o 6+--rrr 5 +/ 6 $r 2+43 5+.6rr ..6+23
`n*` n /+4/r 0+0/r .+0. /+1/ 52+6.
ts*ts 6+/-rrr 5+65*$rr 6+.4rrr 2+06*$r .-.+61
ai*ai 0+5.rr 0+14r 1+. f r .+3. 5.+//
_h*_h /+56rrr /+60rrr 1+.- .+16 /1+36
_r*_r( -+53 0+0-rr /+3. * - +4 - 41+/5
[ f*[ f((( 6+./rrr 2+15rrr .-+01rrr .-+/- rr /0+55
]b*]b 4+-6rrr 2 +E4TTT 4+63rrr 2+6- $8 0/+.-
h *ah(( -+52 1+45* * * -+45 * - +. 5 32+26
h *m ni (( * - +4 5 0+05r .+20 * . +0 - 1/+64
h*mh 0+.6 rr 0 +0 1 8rr -+-5 -+/4 /5+0.
mni*ah .+.3 /+16r .+52 -+33 /0+-6
n*mh *n 5+3/TTl 6+34rr ..+-6rr 5+10 /-1+.6
n*ah *n 2+0.r 1+1/ * . +0 6 -+2- .66+--
E^_p + j lh ((( *+'02_Tiii 0'/)_Tiii /+23^ Err [jj_h^ cr -+./mcä
c+ ]_jb[fc]om 5+.5rrr 2+50rr 3+1.r 1+4. 51+30
c+ `lih nij[lc_ n+ Ö0+-5r Ö/+/3 * . +5 6 * / +5 0 4/+./
c+ `[]c[fcm(( Ö1+30+rrr Ö-+2/ Ö1+25rr * 0 +1 - 31+13
c+ `[]+ mo j +(( Ö1+/2rrr *- +1 . Ö1+56rrr Ö0+03r 1/+/0
c+ g [h^c\ + -+// .+44 -+60 -+/1 /5+15
c+ ch n_ l][h nb[ f+ 0+16rrr /+13r 1+06rrr /+1/ 00+/4
c+ h [m[ fcm((( /.+24rrr 5+0/rr 04+1/rrr 04+05rrr 51+22
c+ h[mitsaig [n+$f f $)$ 2 +6-rrr 0+-1rrr 4+13rrr 5+05rrr /0+11
c+ ]b_cfitsaig[n+ 0+30rr /+-/ 1+05rr 0+54r 0.+36
h 03 /3 .5 ./ 0/

[jj_h^ cr 7 .^_p+ jch >?HLd : -+3- ^r %h : 2&) >?HLg : ./+/6dlf$ $ $r %h : 4&
(mcahc`c][hn ^c``_l_h]_m \_nq __h ]igjf_n_ [h^ ch]igjf_n_ oh cf[ n_ l[ f ]f_`n fcj [ h ^ j[ f[ n_ %mcahc*
`c][h]_ f_p_fm m__ n[\ + .&

.nb_ g _[h p[fo_ %ch ^_al__m&) h] : ^_p c[ ncih ni nb_ hih]f_`n mc^_) ^r : ^_p c[ ncih ni nb _ lcab n)
mch : ^_p c[ ncih ni nb_ f_`n) ch : ^_p c[ ncih ni nb_ ch]igjf_n_ ]f_`n mc^_ % mcahc`c][hn ^c``_l_h]_
\_nq __h >?HLg [h^ >?HL *il >?HL] [ n j9 - +- . &
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@ _ p c [ n c i h m c h c h ^ c p c ^ o [ f n s j _ m i ` ] f _ ` n m %P[\+ .&7 Eh
]f_`n fcj qcnb il qcnbion ]f_`n j[f[n_ nb_ \[mc] ^c``_l_h]_m [l_ mcgcf[l [h^ ^c``_l
`dlig nbim_ l_]il^_^ ch cmif[n_^ ]f_`n j[f[n_+ Pb_l_ cm [fq[sm [h ch]l_[m_^
qc^nb i` nb_ h_oli]l[hcog %_o*_o&) qbcf_ cnm f_hanb %a*ij& l_g[chm oh]b[ha_^+
Pbcm l_mofnm ch ]b[ha_m i` nb_ f_hanb*qc^nb jlijilncih i` nb_ h_oli]l[hcog
%c+ ]_jb[fc]om&+ Pb_ mojl[il\cn[ f `lihn[f q c^nb %`n*`n& cm mfcabnfs ch]l_[m_^ [m
q_ff \on nbcm j[l[g_n_l q[m mcahc`c][hn ch ohcf[ n_l[ f ]f_`n fcj [h^ j[f[n_ ihfs+
Pbom nb_l_ ][h \_ ]b[ha_m i` nb_ p[fo_m i` nb_ `lihn*ij[lc_ n[f ch^_r+ B[]c[f
qc^nb cm ch]l_[m_^ l_aof[lfs %ts*ts& [h^ ch [ mfcabn_l ^_al__ [fmi nb_ qc^nb
i` nb_ fiq_l d[q %ai*ai&+ Pb_l_ cm _ko[ffs [h _hf[la_g_hn i` nb_ chn_li]of[l
^cmn[h]_ %_h*_h&) _mj_]c[ffs ch ]f_`n fcj [h^ j[f[n_) qbcf_ nb_ ^cmn[h]_ \_nq__h
nb_ ion_l _s_ ][hnbc %_r*_r& l_g[chm gimnfs oh]b[ha_^ %_r]_jn ch Q?HL&+ Pbcm
f_[^m ni bcab_l p[fo_m i` nb_ ch n_l][h nb[f ch^_r+ J[m[f q c^nb %[f*[f& cm ch *
]l_[m_^ gimn g[le_^fs ch \cf[n_l[f ]f_`n fcj [h^ j[f[n_ [h^ ch nb_ mg[ff_mn
^_al__ ch ]f_`n fcj [fih_+ Pb_ qc^_hcha i` nb_ il[f mfin %]b*]b& ch]l_[m_m _ko[f*
fs qcnb nb_ m_p_lcns i` nb_ ]f_`n %Q?H Ö Q?HL Ö >?HL&+ Pb_ al[^[ncih i`
]b[ha_m i` \inb ]b[l[]n_lcm nc]m cm ]ih`clg_^ \s nb_ j_lnch_h n p[fo_m i` nb_
h[m[f) h[mitsaig[nc]) [h^ ]b_cfitsaig[nc] ch^_r_m+ Eh ]f_`n fcj [fih_ nb_l_ cm
hi mcahc`c][hn ch]l_[m_ i` nb_ il[f mfin qc^nb ch l_f[ncih ni `[]c[f q c^nb %]b_c*
fitsaig[nc] ch^_r&) il i` h[m[f qc^nb ch l_f[ncih ni h[m[f b_cabn %h[m[f ch^_r&+
L[lnc]of[lfs g[le_^ ^cmjlijilncihm \_nq__h h[m[f b_cabn [h^ qc^nb [l_ jl_*
m_hn ch \cf[n_l[f ]f_`n fcj [h^ j[f[n_+

R_lnc][f `[]c[f ^cg_hmcihm [l_ oh]b[ha_^ ch \cf[n_l[f ]f_`n fcj [h^ j[f[n_)
qbcf_ ch ohcf[ n_l[ f ]f_`nm [h^ ch ]f_`n fcj [fih_ nin[f `[]c[f b_cabn cm mfcabnfs
ch]l_[m_^ %h*ah& [h^ nb_ him_ cm bcabfs mcahc`c][hnfs jlifiha_^ %h*mh&+ Och]_
nb_ b_cabn i` nb_ ojj_l `[]_ %h*mni& cm oh]b[ha_^) nb_ ch]l_[m_ i` h[m[f b_cabn
cm ^o_) gimn jli\[\fs) ni nb_ ^_pc[ncih i` nb_ \[m_ i` nb_ ]ifog_ff[ [h^ ni
nb_ [hig[fiom ]ih`caol[ncih i` nb_ nl[hmcncih \_nq__h nb_ ]ifog_ff[ [h^ nb_
fcj+ Pb_m_ ^_pc[ncihm jli\[\fs _r_ln_^ [h ch`fo_h]_ ih nb_ g_[mol_g_hnm i`
h[m[f b_cabn+ Pb_ b_cabn i` nb_ fiq_l `[]_) il i` nb_ g[h^c\f_ %mni*ah& [h^
cnm b_cabn*qc^nb l_f[ncih %g[h^c\of[l ch^_rX [l_ oh]b[ha_^+ >_][om_ i` nb_
g[le_^ ch]l_[m_ i` nb_ \ctsaig[nc] ^cmn[h]_ ]f_`n fcj [h^ j[f[n_ [l_ [mmi]c[n_^
qcnb cgj[cl_^ b_cabn*qc^nb jlijilncihm) \inb i` nin[f [h^ i` ojj_l `[]_ %`[]c[f
ch^_r [h^ moj_lcil `[]c[f ch^_r&+ Eh ch^cpc^o[fm qcnb ]f_`n fcj [fih_ [ \li[^_l
`[]_ mbiqm [ ^cl_]n l_f[ncih ni p_lnc][f ^cg_hmcihm %m__ ch^_r p[fo_m&+ Pb_
mo\h[m[f [l]b cm l_aof[lfs _hf[la_^ %n*mh*n& ^o_ ni nb_ ch]l_[m_^ `[]c[f q c^nb
[h^ ni nb_ [hn_lcil ^cmjf[]_g_hn i` nb_ jl_g[rcff[ ch >?HL [h^ ni ch]l_[m_^
h[m[f b_cab qcnb fcj ^_`ilg[ncih ch Q?HL [h^ Q?H+ Pb_ mo\g[h^c\of[l [l]b
cm _hf[la_^ %n*ah*n& ch ]f_`n fcj [fih_ [h^ ]ill_mjih^m ni nb_ ch]l_[m_^ `[]c[f
b_cabn+ Pb_ him_ cm ^_pc[n_^ [fq[sm niq[l^m nb_ hilg[f mc^_ %j lh ^_p+&+ Eh
ohcf[ n_l[f ]f_`nm i` nb_ fcj [h^ j[f[n_ nb_ ^_pc[ncih cm i` ^io\f_ ^_al__) [m
]igj[l_^ ni ]f_`n fcj [fih_+ Eh \cf[ n_l[f ]f_`nm nb_ ^_pc[ncih ^_j_h^m ih nb_
jl_m_h]_ i` \lc^a_m []limm nb_ ]f_`n %P[\+ /&+ Pb_ b[f` i` nb_ mo\h[m[f [l]b
%ü*mh& qbc]b cm mcno[n_^ ih nb_ [``_]n_^ mc^_ cm [fq[sm f[ la_ l nb[h ih nb_
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hilg[f mc^_) \_][om_ i` nb_ ^_pc[n_^ ]ifog_ff[ \[mcm %mo\h[m[f jichn& `lig
nb_ g_^c[h jf[h_ ni nbcm mc^_+ Pb_ ^c``_l_h]_ ^o_ ni nb_ ^_pc[ncih cm [a[ch
gil_ g[le_^ ch Q?HL nb[h ch Q?H %P[\+ .) =jj_h^cr&+

Pb_ ]igj[lcmih i` nb_ g[ch `[]c[f ^_pc[ncihm ch nb_ nbl__ ^_m]lc\_^ nsj_m
i` ]f_`nm mbiq_^ nb[ n \cf[ n_l[f ]f_`n fcj [h^ j[f[n_ ^c``_lm `lig ohcf[ n_l[ f ]f_`nm
ch nb_ `clmn jf[]_ \s nb_ gil_ g[le_^ h[m[f qc^_hcha %j9-+--.&) \s nb_ ^cmnch]n
]cl]ogmn[h]_m [n nb_ ncg_ i` nb_ ^_p_fijg_hn i` h[m[f ^_pc[ncih [h^ \s mig_
^c``_l_h]_m \_nq__h p_lnc][f `[]c[f ^cg_hmcihm+ Qhcf[n_l[f ]f_`n fcj [h^ j[f[n_
^c``_lm `lig ohcf[ n_l[ f ]f_`n fcj [fih_ \s [ f[ la_l h[m[f qc^nb %j9-+--.& [h^
il[f mfin %j9-+-2&) \s [ gil_ g[le_^ h[m[f ^_pc[ncih %j9-+--.&) [m q_ff [m
\s [ f[la_l `[]c[f qc^nb %j9-+.& [h^ [ hihmcahc`c][hn f[la_l ^cmn[h]_ \_nq__h
\inb chh_l [h^ ion_l _s_ ][hnbc) c+ _+ \s nb_ `[]c[f qc^nb j[l[g_n_lm +

B[]c[f ]b[ha_m q_l_ chp_mnca[n_^ ch cmif[n_^ ]f_`n j[f[n_ [n [ gil_ g[nol_
[a_ nb[h ch inb_l nsj_m i` ]f_`nm [h^ i\pciomfs [l_ mg[ff_l ch _rn_hn+ Pb_l_ cm
[ l_^o]ncih i` h_oli]l[hc[f q c^nb %_o*_o& [h^ i` `lihn[f qc^nb %`n*`n&) biq*
_p_l nb_ jlijilncihm i` h_oli]l[h c[f ^cg_hmcihm [l_ oh]b[ha_^ %]_jb[fc] ch*
^_r) `lihnij[lc_ n[ f ch^_r&+ >on `il nb_ f[la_l qc^nb i` nb_ g[h^c\f_ %ai*ai&
nb_ `[]c[f q c^nb ^cg_hmcihm) ch]fomcp_ i` nb_ chn_li]of[l ^cmn[h]_ %_h*_h& mbiq
hi ^_pc[ncihm+ Pb_ f[la_l qc^nb i` nb_ g[h^c\f_ cm [nnl c\on_^ l[ nb_ l ni nb_ fiq
g_[h p[fo_m i\n[ch_^ ch ]ihnlifm) qbc]b q[m ]ih`clg_^ \s nb_ ]igj[lcmih
qcnb nb_ hilgm acp_h \s inb_l ?t_]b [onbilm+ Pb_l_`il_ q_ ^i hin ]ihmc^_l
nbcm `ch^cham [m ^_`chcn_+ J[m[f qc^_hcha %[f*[f& cm h_afcac\f_ %. gg&+ K` p_l*
nc][f ^cg_hmcihm nin[f `[]c[f b_cabn q[m l_^o]_^ %h*ah&) qbc]b q[m ^o_ g[chfs
ni mg[ff g[h^c\of[l b_cabn %mni*ah&+ Pb_ mbiln_hcha i` nb_ ojj_l `[]_ b_cabn
l_g[ch_^ \_fiq nb_ mcahc`c][h]_ f_p_f %h*mni) n : .+65&) s_n nia_nb_l qcnb inb_l
^_pc[ncihm i` p_lnc][f ]b[l[]n_lcm nc]m l_mofn_^ ch ]b[ha_m i` `[]c[f b_cabn*qc^nb
jlijilncihm %`[]c[f) moj_lcil `[]c[f) [h^ g[h^c\of[l ch^_r_m&+ Pb_ inb_l ch^_r_m
i` `[]c[f jlijilncihm [l_ oh]b[ha_^ %h[m[f) ch n_l][hnb[f) h[mitsaig[nc] [h^
]b_cfitsaig[nc] ch^_r_m&+ Pb_ p[fo_m i` `[]c[f [l]b_m %n*mh*n) n*ah*n& q_l_ ]ih*
mcmn_hn qcnb nbim_ ch ]ihnlifm+ ?ihnl[ls ni nb_ inb_l nsj_m i` ]f_`nm qb_l_ [ff
mcahc`c][hn ^_pc[ncihm `lig nb_ hilg ]ihmcmn_^ i` ch]l_[m_^ p[fo_m cmif[n_^
]f_`n j[f[n_ q[m ]b[l[]n_lct_^ l[ nb_ l \s fiq_l p[fo_m+ Pbcm ]iof^ \_ moaa_mncp_
i` [ ]_ln[ ch ]l[hc[f al[]cfcns+

@ c ` ` _ l _ h ] _ m \ _ n q _ _ h ] i g j f _ n _ [ h ^ c h ] i g j f _ n _ ] f _ ` n m
%P[\+ /&7 Scnb nb_ _r]_jncih i` h[m[f ^_pc[ncihm hi mcahc`c][hn ^c``_l_h]_m q_l_
^cm]fim_^ \_nq__h ]igjf_n_ [h^ ch]igjf_n_ \cf[n_l[f ]f_`n fcj [h^ j[f[n_+ Pbcm
q[m i\pciomfs ^o_ ni nb_ mg[ff hog\_lm i` ch^cpc^o[fm qcnb ch]igjf_n_ ]f_`nm
ch]fo^cha [fmi gcr_^ ]f_`nm+ U_n ch mjcn_ i` nbcm ]igjf_n_ ]f_`nm mbiq_^ [ gil_
g[le_^ _hf[la_g_hn i` `[]c[f qc^nb j[l[g_n_lm ch]fo^cha \ctsaig[nc]
q c^nb %ts*ts&) g[h^c\of[l qc^nb %ai*ai&) ch n_li]of[l ^cmn[h]_ %_h*_h&) [h^ nb_
il[f mfin qc^nb %]b*]b&+ Pb_ ^c``_l_h]_m q_l_ l_`f_]n_^ \s nb_ j_lnch_hn ch^_r
p[fo_m %`[]c[f) moj_lcil `[]c[f) ch n_ l][h nb[ f ch^_r_m&+ >inb mo\aliojm b[^ mc*
g cf[l qc^_hcha i` nb_ him_ %[f*[f&+ Pb_ mo\h[m[f [l]b %n*mh*n& q[m _hf[la_^
mcahc`c][hnfs ch ]igjf_n_ ]f_`nm [fih_) qbc]b q[m ^o_ i\pciomfs ni nb_ j li nlo *
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mcih i` nb_ jl_g[rcff[+ R_lnc][f `[]c[f ^cg_hmcihm q_l_ h_p_l [``_]n_^+ Eh ]ig*
jf_n_ ]f_`nm nb_ him_ q[m mfcabnfs ^_pc[n_^ ni nb_ lcabn %^_p+ j lh X 8 ch]igjf_n_
?f_`nm q_l_ c[mmi]c[n_^ qcnb [ gchcgog ^_pc[ncih %[jj_h^cr&) qbcf_ gcr_^
]f_`nm q_l_ []]igj[hc_^ \s [ g[le_^ ^_pc[ncih niq[l^m nb_ mc^_ qcnb [ \lc^a_+
Pb_ _rn_hn i` nb_ ^_pc[ncih q[m _r[]nfs nb_ m[g_ [m ch ]igjf_n_ ohcf[ n_l[ f
]f_`n fcj [h^ j[f[n_+

Eh ohcf[ n_l[ f ]f_`n fcj [h^ j[f[n_ mig_ j[l[g_n_lm ^c``_l_^ mcahc`c][hnfs ch
]igjf_n_ [h^ ch]igjf_n_ ]f_`nm+ Diq_p_l) ]ihnl[ls ni \cf[ n_l[f ]f_`nm) nb_s ^c^
hin ch]fo^_ nb_ `[]c[f qc^nb ^cg_hmcihm %ts*ts) ai*ai) _h*_h&) \on `il nb_ ^cm*
n[h]_ \_nq__h nb_ ion_l ][hnbc %_r*_r&+ Pb_ ch]l_[m_ i` nbcm ^cmn[h]_ ch ch*
]igjf_n_ ]f_`nm [fih_ gimn jli\[\fs l_jl_m_h n_^ [h []]c^_hn[f `ch^cha qbc]b
q[m hin l_`f_]n_^ \s [ mcahc`c][hn ^c``_l_h]_ i` nb_ p[fo_m i` nb_ ch n_l][h nb[f
ch^_r i]]olcha \_nq__h ]igjf_n_ [h^ ch]igjf_n_ ]f_`nm+ Kh nb_ ]ihnl[ls nb_
qc^_hcha [h^ nb_ ^_pc[ncih i` nb_ him_ %[f*[f) ^_p+ jlh) h[m[f ch^_r [h^ h[mi*
tsaig[nc] ch^_r& q_l_ go]b gil_ g[le_^) [fgimn ^io\f_) ch ]igjf_n_ ]f_`nm
[m ]igj[l_^ ni ch]igjf_n_ ]f_`nm+ = gil_ g[le_^ qc^_hcha i` nb_ il[f mfin
%]b*]b& ch ]igjf_n_ ]f_`nm q[m f_mm ]ihmjc]oiom) \on cn q[m ]ih`clg_^ _ko[ffs
\s nb_ p[fo_m i` nb_ ]b_cfitsaig[nc] ch^_r+ Ocahc`c][hn ^c``_l_h]_m \_nq__h
nb_ chp_mnca[n_^ mo\aliojm q_l_ l_]il^_^ [fmi ch nb_ b_cabn i` nb_ ojj_l %h*
mni& [h^ nbom i` nb_ qbif_ `[]_ %h*ah&+ Pb_m_ j[l[g_n_lm q_l_ ch]l_[m_^ ch
ch]igjf_n_ ]f_`nm) \on q_l_ mncff jlijilncih[f ni nb_ ^cg_hmcihm i` `[]c[f qc^nb
%`[]c[f [h^ moj_lcil `[]c[f ch^_r_m&+ Eh ]igjf_n_ ]f_`nm nb_ [\ip_ g_hncih_^
nqi ^cg_hmcihm ^c^ hin ^c``_l `lig nbim_ ch ]ihnlifm) s_n nb_s q_l_ \_fiq nb_
[p_l[a_ ch l_f[ncih ni nb_ \ctsaig[nc] qc^nb) [m cn q[m ^i]og_hn_^ \s l_^o]_^
ch^_r p[fo_m+ Pb_l_ q_l_ bcabfs mcahc`c][hn ^c``_l_h]_m i` nb_ nqi ^cg_hmcihm
[h^ ch^_r_m \_nq__h nb_ chp_mnca[n_^ mo\aliojm+ Ji ^c``_l_h]_m q_l_ ^cm]fim_^
ch nb_ b_cabn i` nb_ g[h^c\f_ Wmni*ah) g[h^c\of[l ch^_rX [h^ ch nb_ p[fo_m
i` `[]c[f [l]b_m %n*mh*n) n*ah*n& \_nq__h nb_ nqi mo\aliojm+

@ E O ?QO O E KJ
Pb_ [\ip_ ^_m]lc\_^ l_mofnm i` iol mno^c_m ^cm]fim_^ mo\mn[hnc[ f ^c``_l*

_h]_m \_nq__h ]l[hc[f ]ih`caol[ncih \_nq__h ch^cpc^o[fm qcnb cmif[n_^ ]f_`n
j[f[n_ [h^ ch^cpc^o[fm qcnb nb_ inb_l nsj_m i` ]f_`nm jlcil ni nb_ `clmn molac][f
l_j[cl+ Kh pcmo[f chmj_]ncih q_ `[cf_^ ni ^cm]fim_ [hs ]ihmjc]oiom `[]c[f ]b[ha*
_m ch ch^cpc^o[fm qcnb cmif[n_^ ]f_`n j[f[n_) \o n ]_jb[fig_nls l_p_[f_^ mig_
^_pc[ncihm+ Iimn mcahc`c][hn q[m nb_ l_^o]ncih i` nb_ [hn_lcil g[h^c\of[l b_cabn
qbc]b q[m moaa_mncp_ i` [ mg[ff_l g[h^c\f_+ En q[m ^_gihmnl[ n_^ _[lfs [`n_l
\cl nb \s @[bf _n [f+ %.65/& qcnb nb_ om_ i` li_hna_h]_jb[fig_nls+ Pb_m_ ch^c*
pc^o[fm q_l_ _h]iohn_l_^ `l_ko_hnfs ch m_lc_m i` j[nc_hnm qcnb cmif[n_^ ]f_`n
j[f[n_ [h^ nb_ gimn m_p_l_ `ilgm i` nbcm [hig[fs q_l_ ^_mcah[n_^ [m Lc_ll_*
Ni\ch msh^lig_+ Pbcm `ch^cha q[m ]ihmcmn_hn qcnb nb_ g_]b[hcmg i` ^_p_fij*
g_hn i` [ ]f_`n j[f[n_ [h^ nb_ chn_l`_l_h]_ qcnb nb_ aliqnb i` nb_ g[h^c\of[l
Ü[h f[a_á niq[l^m nb_ _h^ i` nb_ m_]ih^ gihnb i` _g\lsih[f fc`_+ Pbcm g_*
]b[hcmg cm l_mjihmc\f_ _r]fomcp_fs `il nb_ ^_p_fijg_hn i` cmif[n_^ ]f_`n j[f[n_
%F_fyh_e [h^ L_n_le[) .644&+ Pb_ inb_l l_^o]_^ ]b[l[]n_lcm nc]m ch]fo^_ ihfs
nb_ b_cabn i` nb_ ojj_l [h^ qbif_ `[]_) [m q_ff *[m *nb_ qc^nb i` nb_ h_o li *
]l[hcog [h^ i` nb_ `lihn[ f \ih_+ Pb_s ][h \_ ]b[l[] n_lcm nc] `il gil_ mo\ncf_
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ch^cpc^o[fm) [m cn b[m \__h l_jiln_^ mig_ncg_m ch cmif[n_^ ]f_`n j[f[n_ [h^
qbc]b ][h \_ l_f[n_^ jimmc\fs qcnb nb_ gil_ jin_hn n_l[nia_hc] cgjofm_) [m
]igj[l_^ ni inb_l nsj_m i` ]f_`nm %F_fyh_e _n [f+ .650) êg[b_f .650&+ Pb_ l_ *
f[ncp_fs mg[ff_l g[h^c\f_ j_lmcmn_^ oj ni [^ofn [a_ qb_h [h [^^cncih[f ^_pc[*
ncih) c+ _+ g[rcff[l l_ nlomcih ^_p_fijm [m nb_ m_ko_f[_ i` jimnij_l[ncp_ chbc\c*
ncih i` ojj_l d[q aliqnb ch [hn_lcil ^cl_]ncih %êg[b_f) .651[&+

Eh ]f_`n fcj) qcnb il q cnbion ]f_`n j[f[n_ jl_ij_l[ncp_ `[]c[f ^_pc[ncihm)
l_a[l^f_mm i` nb_ ]f_`n j_l m_) [l_ go]b gil_ g[le_^ nb[h ch [h cmif[n_^ ]f_`n
j[f[n_+ Iimn ]ihmjc]oiom cm nb_ qc^_hcha i` nb_ him_ [h^ cnm ^_pc[ncih niq[l^m
nb_ oh[``_]n_^ mc^_+ Pbcm cm ^o_ ni ]b[ha_m i` [h[nigc][f ch n_ll_ f[ ncihm [h^ ni
[h [\hilg[f chm_lncih i` h[mif[\c[f gom]f_m+ Pb_ ch]l_[m_^ qc^nb i` nb_ il[f
mfin l_mofnm) \_sih^ [hs ^io\n) `lig nb_ ^cmlojncih i` nb_ ]ihnchocns i` nb_
g+ il\c]of[lcm ilcm+ Pb_m_ ^_pc[ncihm mbiq [ l_f[ncih ni nb_ m_p_lcns i` nb_ ]f_`n)
c+ _+ ni cnm nsj_ [h^ _rn_hn+ Pb_ chn_li]of[l ^cmn[h]_ cm ch]l_[m_^ [m q_ff [m
cn q[m ]ih`clg_^ \s hog_liom [onbilm [h^ nbcm cm gimn jli\[\fs jlcg[lcfs
l_ f[ n_^ ni ]f_`n fcj %m__ êg[b_f) .651\&+ >_mc^_m nb_m_ ]b[ha_m) qbc]b [l_ ch
g[hs ][m_m i\pciom ih pcmo[f chmj_]ncih) ]_jb[fig_nls ^_gihmnl[n_^ ^_pc[ncih
i` b_cabn [h^ _mj_]c[ffs i` qc^nb ]l[hc[f j[l[g_n_lm + Eh nb_ jl_m_h]_ i` [ hi l*
g[f b_cabn i` nb_ ojj_l `[]_ [h ch]l_[m_^ b_cabn i` nb_ him_ l_jl_m_h nm jli*
\[\fs [h [ln_`[]n i` nb_ [hig[fs %m__ [\ip_& [h^ nb_ mfcabn jlifiha[ncih i`
nb_ `[]_ [m [ qbif_ l_mofnm gimn jli\[\fs `lig nb_ cgj[cl_^ [lnc]of[ncih)
qbc]b cm ch^o]_^ l_aof[lfs ^olcha nb_ _r[gch[ncih i` sioha ch`[hnm %s_n [\*
m_hn ch \cf[ n_l[f ]f_`nm qcnb jl_g[rcff[l jlinlomcih&+ Pb_l_`il_ nb_ ^c``_l_h]_m
i` p_lnc][f `[]c[f ^cg_hmcihm `lig hilg[f [l_ ]ihmc^_l_^ [m l_jl_m_hncha m_]*
ih^[ls ]b[ha_m+ Diq_p_l) nb_ mcno[ncih cm kocn_ ^c``_l_hn ch qc^nb ^cg_hmcihm
qcnb [h ch]l_[m_ i` h_oli]l[hc[f [h^ `[]c[f q c^nbm [h^ [ mig_qb[n mfcabn_l
ch]l_[m_ i` `lihn[f [h^ g[h^c\of[l qc^nbm+ Pbioab nb_ ch]l_[m_^ `lihn[f qc^nb
][h \_ l_f[n_^ ni nb_ qc^_l ch n_li]of[l ^cmn[h]_ %êg[b_f [h^ >l_d]b[) ch
jl_mm& ) nb_ ch]l_[m_^ `[]c[f qc^nb ni [ f[ n_l[f ^cmjf[]_g_hn i` g[rcff[l m_a*
g_hnm [h^ [ qc^_l h_oli]l[hcog ][h \_ ^o_ ni nb_ mojch_ jimcncih ch qbc]b
nb_m_ ]bcf^l_h gomn \_ e_jn ch il^_l ni jl_p_hn [ ^_`ilg[ncih i` nb_ ]f_`n
g[rcff[) nb_ gono[f ]ill_f[ ncih i` [ff ]b[l[]n_lcm nc]m ) ch]fomcp_ i` f[la_l g[h*
^c\of[l qc^nb ^i]og_hn nb[ n nb_ ch^cpc^o[fm _r[gch_^ b[p_ [ jlcg[lcfs qc^_l
nsj_ i` nb_ b_[^+ Pbcm cm ]ih`clg_^ [fmi \s nb_ ch]l_[m_ i` `[]c[f q c^nb ch
ch]igjf_n_ ]f_`nm) q cnbion [hs mo\mn[hnc[f f[ n_l[f ^cmjf[]_g_hn i` g[rcff[l m_a*
g_hnm+ Pb_ ]igj[lcmih i` iol ]ihnlifm qcnb inb_l ?t_]b hilgm ]ih`clg_^ nbcm
^c``_l_h]_ [m q_ff+ Eh il^_l ni p_lc`s nb_m_ l_mofnm q_ b[p_ _p[fo[n_^ nb_
g_[mol_g_hnm i` `[]c[f qc^nb ch Q?HL qbc]b q_l_ ][llc_^ ion \s nb_ [onbil
i` nb_ ]ihnlif m_lc_m qbi chp_mnca[n_^ /2 ]bcf^l_h qcnb nbcm nsj_ i` ]f_`n+ Pb_
g_[h p[fo_ q[m ..-+63 gg [m ]igj[l_^ ni ...+.. gg ch j[nc_hnm g_[mol_^
\s nb_ inb_l [onbilm+ Pbom nb_ qc^_hcha q[m ]ih`clg_^ \s nb_ l_mofnm i\n[ch*
_^ \s nb_ [onbil qbi _r[gch_^ nb_ m_lc_m i` ]ihnlifm+ D_l g_[mol_g_hnm q_l_
ch `off [al__g_hn qcnb nb_ l_mofnm i` nb_ inb_l ]i*[onbilm+ Pbcm i``_lm [h ch n_ l *
jl_n[ncih qcnb l_a[l^ ni nb_ _ncij[nbia_h_mcm i` nb_m_ [hig[fc_m+ En cm q_ff
ehiqh nb[ n ]f_`n j[f[n_ ][h ^_p_fij ch nb_ jl_m_h]_ i` [ p_ls qc^_ jlcgil^c[f
il[f ][pcns qb_h j[f[n[f jf[n_m [`n_l bilctihn[fct[ncih ^i hin ]ig_ chni ]ih*
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n[]n [h^ nbom ][hhin aliq chni [ m_]ih^[ls j[f[n_+ Pbom nb_ qc^_ nsj_ i` nb_
`[]_ ][h f_[^ ni nb_ ^_p_fijg_hn i` ]f_`n j[f[n_+ Pbcm cm ]ihmcmn_hn [fmi qcnb
^cmnol\_^ b_cabn*qc^nb jlijilncihm i` nb_ `[]_ ch ]f_`n fcj [h^ j[f[n_+ Eh ]f_`n
fcj [fih_ nb_ qc^nb j[l[g_n_lm i` nb_ `[]_ [l_ ch]l_[m_^ [m q_ff) s_n mig_*
qb[n mfcabn_l [h^ ch jlijilncih ni p_lnc][f ]b[l[]n_lcmnc]m+ ?ihnl[ls ni nb_
f[nn_l ch [h cmif[n_^ ]f_`n j[f[n_ nb_ b_cabn*qc^nb jlijilncihm i` nb_ ojj_l
`[]_ [h^ i` nb_ `[]_ [m [ qbif_ [l_ cgj[cl_^) mch]_ nb_ qc^nb i` nb_ `[]_
cm nii f[la_ [m ]igj[l_^ ni cnm b_cabn %`[]c[f [h^ moj_lcil `[]c[f ch^_r_m&+
Pb_m_ jlijilncih[f ]b[ha_m ][h \_ i` a l_[ n_ l cgjiln[h]_ nb[h [\mifon_ ^_pc[*
ncihm qb_h ch [ mo\nf_ `[]_ i` ch^cpc^o[fm qcnb j[f[nim]bcmcm nb_ \ctsaig[nc]
_h f[la_g_hn cm chmcahc`c][hn+

= qc^_hcha i` g[rcff[l m nlo]no l_m q[m ]ih`clg_^ \s hog_liom chp_mnc*
a[nilm %Oo\n_fhs .622) ?ioj_ [h^ Oo\n_fhs .63-) =nb_lnih _n [f+ .64/ [+ i+&+
En cm ]ihmjc]oiom _mj_]c[ffs jlcil ni molac][f l_j[cl i` nb_ j[f[n_ [h^ ][h
_r_ln [h _``_]n ih nb_ `[]c[f qc^nb+ Diq_p_l) Oo\n_fhs %.622& `[cf_^ ni ]ih*
`clg [hs mcahc`c][hn _``_]nm _r_ln_^ \s nb_m_ `_[nol_m [h^ nb_l_`il_ cn cm hin
jimmc\f_ ni _r]fo^_ nb_ jlcg[ls ilcach i` [ qc^_l `[]_+ Eh ]bcf^l_h qcnb ]f_`nm
cn q[m l_jiln_^ \s @crih %.633& [h^ \s Embcaoli _n [f %.643& qbi g_hncih_^
[fmi [h ch]l_[m_^ \c[hn_aihc[f q c^nb i` nb_ g[h^c\f_+ Pb_m_ ^_pc[ncihm ][h
mo\mc^_ jimnij_l[ncp_fs [h^ ch [ gil_ g[nol_ [a_+ Pbom qc^_hcha i` nb_ `[]_
q[m hin `ioh^ ch [^ofn [a_ %@[bf .64-) B[le[m [h^ Hch^m[s .64. [h^ .640)
êg[b_f [h^ >l_d]b[ .650) êg[b_f .651]&+

Pb_ l_mofnm i` iol mno^c_m ^cm]fim_^ ]_ln[ ch ^c``_l_h]_m \_nq__h ]igjf_n_
[h^ ch]igjf_n_ ]f_`nm+ Pb_s q_l_ mcno[n_^ gimnfs qcnbch nb_ ilih[m[f [l_[
qbc]b cm gimn g[le_^fs [``_]n_^ \s nb_ _rn_hn i` nb_ ]f_`n+ Pb_ ^c``_l_h]_m ch
ohcf[ n_l[ f ]f_`nm q_l_ jl_m_hn ch nb_ qc^nb i` nb_ him_ [h^ i` nb_ il[f mfin) ch
h[m[f ^_pc[ncih [h^ ch nb_ ^_pc[ncih i` nb_ ]ifog_ff[ \[mcm `lig nb_ g_^c[h
jf[h_ %^_n_lgch_^ \s nb_ ]igj[lcmih i` nb_ nqi b[fp_m i` nb_ mo\h[m[f [l]b
n*mh ^r7mch&+ Pb_s q_l_ ^o_ ni nb_ gil_ g[le_^ il ^cmnch]n ]b[ha_m i` [h[nig*
c][f ch n_ll_ f[ ncihm ch ]igjf_n_ ]f_`nm+ = mig_qb[n f[la_l qc^_hcha i` nb_ `[]_
[h^ i` `[]c[f mnlo]nol_m ch ]igjf_n_ \cf[n_l[f ]f_`nm [m ]igj[l_^ ni ch]igjf_n_
]f_`nm q[m gimn jli\[\fs ^o_ ni m_]ih^[ls `[]nilm %f[n_l[f ^cmjf[]_g_hn i` g[*
rcff[ls m_ag_hnm&+ Diq_p_l nb_ ^c``_l_h]_m ^c^ hin [nn[ ch nb_ mcahc`c][h]_ f_p_f
[h^ [ mcgcf[l l_f[ ncihmbcj q[m hin _pc^_hn ch ohcf[ n_l[ f ]f_`nm+ Eh nb_ f[nn_l
]f_`nm q_ b[p_ l_]il^_^) ih nb_ ]ihnl[ls) [ ^c``_l_h]_ \_nq__h nb_ b_cabn i`
nb_ ojj_l [h^ nbom [fmi i` nb_ qbif_ `[]_+ >inb ^cg_hmcihm q_l_ ch]l_[m_^ ch
ch]igjf_n_ ]f_`nm %mcgcf[l `ch^cham q_l_ g_hncih_^ \s Gliag[h _n [f+ .642) ch
?HÇL&) s_n nb_s q_l_ jlijilncih[f ni nb_ qc^nb i` nb_ `[]_+ Diq_p_l ch ]ig*
jf_n_ ]f_`nm q[m ^_gihmnl[n_^ ch [hinb_l i` iol mno^c_m ch [^ofn g[f_m %êg[*
moj_lcil `[]c[f ch^_r_m&+ Pb_ ^_`c]c_hn p_lnc][f aliqnb i` nb_ ojj_l `[]_ ch ]ig*
jf_n_ ]f_`nm q[m ^_gihmnl[ n_^ ch [hinb_l i` iol mno^c_m ch [^ofn gg[f_m %êg[*
b_f [h^ >l_d]b[) .650&+ N_]_hn `ch^cham ]ih`clg_^ iol ]ih]fomcih nb[ n cn l_j l_ *
m_hn_^ [h _[lfs %jlcg[ls& ^_pc[ncih qbc]b q[m jl_m_hn jl_ij_l[ncp_fs+ Jil^ch
_n [f+ %.650& ih nb_ \[mcm i` nb_cl `ch^cham ^l[q nb_ ]ih]fomcih nb[ n nb_ fcgcn[*
ncih i` nb_ p_lnc][f aliqnb i` nb_ ojj_l `[]_ i]]oll_^ jlcil ni nb_ [a_ i` m_p_h
s_[lm) qbc]b q[m nb_ [a_ `lig qbc]b nb_s `iffiq_^ nb_ aliqnb i` nb_ `[]_+
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Eh ]igjf_n_ \cf[n_l[f ]f_`nm nbcm ]b[l[] n_lcm nc] q[m ch`fo_h]_^ \s nb_ jimcncih
i` nb_ jl_g[rcff[ [h^ nbom [h [^_ko[n_ [mm_mmg_hn q[m hin jimmc\f_+

S_ `[cf_^ ni ^cm]fim_ ch nb_ [p[cf[\f_ fc n_ l[ nol_ [hs ]_jb[fig_nlc] mno^s
i` [ mcgcf[l nsj_ ih ]bcf^l_h qcnb ]f_`nm jlcil ni mola_ls+ Ni_hna_h]_jb[fi*
g_nlc] mno^c_m q_l_ chcnc[n_^ l_aof[lfs [n [ gil_ g[nol_ [a_ [m q_ff+ Pb_l_`il_
nb_l_ [l_ ihfs [ `_q ]igj[l[\f_ `ch^cham+ Pb_ ]ih`caol[ncih i` nb_ him_ ch
ch^cpc^o[f nsj_m i` ]f_`nm q[m [mm_mm_^ \s D[dhcë [h^ Bca[fipw %.640 [) \) .641&+
Pb_s ^_gihmnl[ n_^ [ qc^_hcha [h^ ^_pc[ncih i` nb_ him_ niq[l^m nb_ hilg[f
mc^_ ch ]f_`n fcj [h^ j[f[n_+ Pb_s ^c^ hin [mm_mm nb_ l_f[ncih i` nb_ ^_pc[ncihm
ni nb_ jl_m_h]_ i` [ \lc^a_ []limm nb_ ]f_`n qbc]b _r_lnm g[le_^ _``_]nm ih
nb_ ]ih`caol[ncih i` nb_ him_+

Pb_ om_ i` ]_jb[fig_nls cm [mmi]c[n_^ qcnb ^c``c]ofnc_m ^olcha nb_ _r[g*
ch[ncih i` mg[ff ch`[hnm) ch j[lnc]o f[l ch nbim_ qbi qihân e__j kocn_) [h^ nbcm
][h \_ l_`f_]n_^ \s nb_ f[]e i` []]ol[]s i` g_[mol_g_hnm+ Pb_l_`il_ ][oncih
mbiof^ \_ [jjfc_^ ^olcha nb_ ch n_ljl_ n[ ncih i` nb_ l_mofnm i\n[ch_^) [m q_ff
[m ch nb_ ]iolm_ i` `o l nb_ l mno^c_m+ Pb_ ]ih`clg[ncih l_kocl_m [ ^_gihmnl[*
ncih i` [ qc^_l b_[^ nsj_ ch ch^cpc^o[fm qcnb ]f_`n fcj [h^ j[f[n_+ >_][om_
i` cnm _[ms om_ [h^ gchcgog ^cm]ig`iln `il nb_ j[nc_hn nbcm g_nbi^ cm j[ l n c*
]of[lfs ]ihp_hc_hn ch _[lfs ch`[h]s qb_h li_hna_h]_jb[fig_nls ][hhin \_
[jjfc_^ qcnbion mj_]c[f [jjfc[h]_m `il e__jcha nb_ ch`[hn ch jl_]cm_ jimcncih
[h^ qcnbion g_^c][ncih+ @olcha nb_ ]igj[lcmih i` iol `ch^cham ch ch^cpc^o[f
nsj_m i` ]f_`nm q_ [l_ q_ff [q[l_ i` nb_ `[]n nb[ n ]b[ha_m ch \ism [a_^ 4
gihnbm mo``_lcha `lig ]f_`n fcj [h^ j[f[n_ ][hhin \_ ]igj[l_^ qcnbion l_ *
m_lp[ncihm qcnb ]b[ha_m ch aclfm [a_^ m_p_l[f s_[lm mo``_lcha `lig [h cmif[n_^
]f_`n j[f[n_+ Diq_p_l [ a_h_l[f ]igj[lcmih cm jimmc\f_+ >inb m_lc_m ch]fo^_
ch^cpc^o[fm i` nb_ f_mm m_p_l_fs [``_]n_^ m_r+

O Q I I = N U

?_jb[fig_nlc] mno^c_m q_l_ ][llc_^ ion ch 0- \ism qcnb \cf[ n_l[f ]f_`n
fcj [h^ j[f[n_) 3/ qcnb ohcf[ n_l[ f ]f_`n fcj [h^ j[f[n_) [h^ .4 qcnb ohcf[ n_l[f
]f_`n fcj) ch [ff i` nb_g jlcil ni ]b_cfijf[mns) [m q_ff [m ch .5 aclfm qcnb cmif[*
n_^ ]f_`n j[f[n_ jlcil ni j[f[nijf[mns+ Pb_ ]igj[lcmih qcnb [^_ko[n_ m_lc_m
i` ]ihnlifm ^cm]fim_^ [ ^cmnch]n nsj_ i` ^_pc[ncihm ch cmif[n_^ ]f_`n j[f[n_ [m
]igj[l_^ ni nbim_ _h]iohn_l_^ ch nb_ inb_l nsj_m i` ]f_`nm+ Eh^cpc^o[fm qcnb
cmif[n_^ ]f_`n j[f[n_ b[^ [ l_^o]_^ b_cabn i` nb_ g[h^c\f_ [h^ nbom i` nb_
qbif_ `[]_ [h^ l_^o]_^ qc^nbm i` nb_ h_oli]l[hcog+ Ocgofn[h_iomfs nb_s
mbiq_^ ]b[ha_m i` nb_ b_cabn*qc^nb jlijilncihm i` nb_ `[]_) [m q_ff [m i` cnm
ojj_l [h^ fiq_l jilncih+ =m ]igj[l_^ ni nb_ inb_l nsj_m i` ]f_`nm nb_s q_l_
]b[l[]n_lct_^ \s [ ]_ln[ ch ]l[hc[f al[]cfcns+ Pb_ chn_li]of[l ^cmn[h]_ q[m oh *
]b[ha_^+

Eh^cpc^o[fm qcnb ]f_`n fcj) il ]f_`n fcj [h^ j[f[n_ b[p_ [ qc^_l nsj_ \inb
i` nb_ b_[^ [h^ `[]_ [h^ b[p_ l_aof[lfs [h ch]l_[m_^ chn_li]of[l ^cmn[h]_+
Pb_ him_ [h^ nb_ il[f mfin [l_ qc^_l) nb_ ^_pc[ncih ch]l_[m_m qcnb nb_ m_p_lcns
i` nb_ ]f_`n+ R_lnc][f `[]c[f ^cg_hmcihm mbiq hi mo\mn[hnc[ f ]b[ha_m) nb_ ch*
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]l_[m_^ b_cabn i` nb_ him_ ch ohcf[ n_l[ f chpifp_g_hn cm [h [ln_`[]n i` nb_ [hi*
g[fs+ Pb_ jlijilncihm i` nb_ ]l[hcog [h^ i` cnm ch^cpc^o[f j[lnm mbiq) [ p[lc*
_ns i` ^cmil^_lm) _mj_]c[ffs ch ]f_`n fcj [h^ j[f[n_+ Eh ]f_`n fcj [fih_ nb_ b_cabn*
qc^nb `[]c[f jlijilncihm l_g[ch oh]b[ha_^+ Pb_ him_ cm ^_pc[n_^ l_aof[lfs ni
nb_ hilg[f mc^_ %il ch gcr_^ \cf[n_l[f ]f_`nm ni nb_ f_mm [``_]n_^ mc^_&8 nb_
^_pc[ncih cm nqi ncg_m f[la_l ch ]f_`n fcj [h^ j[f[n_) [m ]igj[l_^ ni ]f_`n fcj
[fih_+ = mcgcf[l ch n_ll_ f[ ncih ][h \_ i\m_lp_^ ch nb_ ^_pc[ncih i` nb_ ]ifog_ff[
\[mcm+

Pb_ jl_m_h]_ i` [ \lc^a_ []limm nb_ ]f_`n _r_lnm [h ch`fo_h]_ ih mig_
`[]c[f j[l[g_n_lm ) ch j[lnc]o f[l qcnbch nb_ ilih[m[f l_acih+ Eh ohcf[ n_l[f ]f_`nm
nb_ \lc^a_ l_mofnm ch [ l_^o]ncih i` nb_ qc^_hcha i` nb_ him_ [h^ i` nb_ il[f
mfin) [m q_ff [m i` nb_ ^_pc[ncih i` nb_ him_ [h^ i` nb_ ]ifog_ff[ \[mcm) [fgimn
ni nb_ f_p_f l_]il^_^ ch ]f_`n fcj [fih_+ Eh^cpc^o[fm qcnb ch]igjf_n_ ]f_`nm b[p_
ch]l_[m_^ p_lnc][f `[]c[f ^cg_hmcihm) \on nb_ b_cabn*qc^nb jlijilncihm [l_ hin
^cmnol\_^) qbcf_ ch ]igjf_n_ ]f_`nm nb_ b_cabn i` nb_ ojj_l `[]_ cm l_f[ncp_fs
fiq [m ]igj[l_^ ni cnm qc^nb+ ?igjf_n_ \ cf[ n_l[f ]f_`nm mbiq [ gil_ g[le_^
qc^_hcha i` `[]c[f m nlo]nol_m [h^ i` nb_ il[f mfin) [m q_ff [m [h _hf[la_^ mo\*
h[m[f [l]b %jlinlomcih i` nb_ jl_g[rcff[& [m ]igj[l_^ ni ch]igjf_n_ ]f_`nm+

Pb_ fiq_l b_cabn i` nb_ g[h^c\f_ %[ mg[ff_l fiq_l d[q& ch [h cmif[n_^
]f_`n j[f[n_ [h^ [ qc^_l nsj_ i` nb_ `[]_ ch nb_ inb_l nsj_m i` ]f_`nm %jli*
jilncih[ffs [fmi ch cmif[n_^ ]f_`n j[f[n_) \on hin ch ]f_`n fcj [fih_& ][h \_ i`
cgjiln[h]_ ch nb_ _ncij[nbia_h_mcm i` nb_m_ g[f`ilg[ncihm+ Kol `ch^cham mbiq*
_^ mcgofn[h_iomfs nb_ ilcach[f _rn_hn i` ]b[ha_m qcnbch nb_ ilih[m[f l_acih
ch ch^cpc^o[f nsj_m i` ]f_`nm+

F 9 G I A 9

7RcRTencZdeZbfVd TnaYR]`^necZbfVd SRdR]Vd Uf gZdRXV

TYVk ]R UZgZdZ`_ ]RSZR]V `_ aR]ReZ_V RgR_e acV^ZVcV Z_eVcgV_eZ`_
TYZcfcXZTR]V

ê g [ b _ .) V+) L i \ c ë i p w) V+) B c a [ .i p w) L+

0- a[laihm [nn[ chnm ^_ f[ ^cpcmcih f[\cij[f[nch_ \cf[nxl[f_) 3/ a[laihm [p_] f[ ^c*
pcmcih f[\ci*j[f[nch_ ohcf[ nxl[f_ ) .4 a[laihm [p_] f[ ^cpcmcih f[\c[f_ ohcf[ nxl[ f_ ihn xnx
miogcm [or _rjfil[ncihm ]xjb[figxnl cko_m jlx]x^_hn_m oh_ ]bxcfijc[mnc_ _hpcm[ax_ _n
.5 d_oh_m `cff_m [p_] f[ ^cpcmcih j[f[nch_ cmifx_ ihn xnx _r[gchx_m [p[hn R_rx]oncih
^ âoh_ j[f[nijf[mnc_+ H[ ]igj[l[cmih [p_] ^_ alioj_m [^xko[nm [ gcm _h xpc^_h]_ f[
^c``xl_h]_ ò[hig[fc_m fcx_m w f[ ^cpcmcih j[f[nch_ cmifx_ [p_] ]_ff_m*]c) fcx_m [or [onl_m
nsj_m ^_ ^cpcmcih+ H[ ^cpcmcih j[f[nch_ cmifx_ jlxm_h n[ c n oh_ ^cgchoncih ^_ f[ b[o n_o l
^o g[rcff[cl_ ch`xlc_ol ^ihn lxmo fn[ c n .â[\[cmm_g_hn ^_ f[ b[o n_o l ^o pcm[a_ _hnc_l _n
R[g_hocm_g_hn ^_ f[ f[la_ol ^o h_oli]l[hcog+ @_ ]b[ha_g_hnm ^[hm f[ jlijilncihh[*
fcnö b[o n_ol* f[ la_ol ^o pcm[a_ mihn xa[f_g_hn ]ihmn[n_m+ Ah ]igj[l[cmih [p_] ^â[o nl_m
^cpcmcihm) f[ al[]cfcnx ^o ]l[hcog _mn jfom l_g[lko[\f_ + H[ ^cmn[h]_ chn_lil\cn[ cl_ hâ_mn
j[m ^cgchox_+

?b_t f_m ch^cpc^om [s[hn f[ ^cpcmcih f[\c[f_ io f[ ^cpcmcih f[\ci*j[f[nch_) oh nsj_
^o ]l[h_ jfom f[la_ _mn jlxm_hn) f[ ^cmn[h]_ ch n_lil\cn[ cl_ _mn niodiolm [oag_hnx_+
H_ h_t _n f[ `cmmol_ f[\c[f_ mih xf[lacm) ]_nn_ [hig[fc_ m â[aal[p_ [p_] Eâcgjiln[h]_
^_ ^cpcmcih+ H_m ^cg_hmcihm p_lnc][f_m ^o pcm[a_ h_ jliop_hn j[m ^_ al[p_m ]b[ha_*
g_hnm) f[ b[o n_o l jfom al[h^_ ^o h_t m_g\f_ xnl_ câ[l n_`[]n_ ^â[hig[fc_+ H[ jlijil*
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n cihh[fc nx ^o ]l[hcog _n ^_ m_m j[lnc_m j[lnc]ofcöl_m _mn nlio\fx_ [or jfomc_olm m_hm)
molnio n ]b_t f[ ^cpcmcih f[\cij[f[nch_+ H[ m_of_ ^cpcmcih f[\c[f_ h âch`fo_h]_ j[m f[ jli*
jilncihh[fcnx b[o n_o l* f[ la_ol ^o pcm[a_+ H_ h_t _mn niodiolm ^xpcx [o ]inx m[ ch io
lhichm [nn_chn) ^_or `icm jfom ]b_t f[ ^cpcmcih f[\ci*j[f[nch_ [ojlöm ^_m ^cpcmcihm f[*
\c[f_m ohcko_m+ Qh_ ^xj_h^[h]_ j[l_cff_ _mn l_g[lko[\f_ ]b_t f[ ^xpc[ncih ^_ f[ \[m_
^_ ]ifog_ff_+ H[ jlxm_h]_ ^o jihn nl[p_lm[h n f[ `cmmol_ ^_ ^cpcmcih j[l[ c n ch`fo_h]_l
ko_fko_m j[l[gönl_m ^o pcm[a_) mol nio n ^[hm f[ l_acih il[fi*h[m[f_+ ?b_t f_m ^cpcmcihm
ohcf[ nxl[f_m) _ff_ jli^ocn oh_ gi^xl[ncih ^_ .âx f[lacmm_g_hn ^_ h_t _n ^_ `cmmol_ f[ *
\c[f_) [ommc ko_ ]_foc ^_ \[m_ ]ifog_ff[cl_) jl_mko_ domkoâ[o hcp_[o ^_ f[ ^cpcmcih
f[\c[f_ ohcko_+ H_m ^cpcmcihm ch]igjfön_m j lxm_h n_h n .â[oag_hn[ncih ^_ ^cg_hmcihm p_l*
nc][f_m ^o pcm[a_) m[hm nlio\f_m ^_ jlijilncihh[fcnx ^[hm f_ ^ig[ch_ b[on_ol*f[la_ol)
n[h^cm ko_ f_m ^cpcmcihm ]igjf_n_m m_ ^cmnchao_hn j[l ü[\[cmm_g_hn ^_ .âxn[a_ mojxlc_ol
^o pcm[a_ w .âxa[l^ ^_ f[la_ol+ H_m ^cpcmcihm \ cf[ nxl[f_m ]igjfön_m) ]igj[lx_m [p_]
f_m ^cpcmcihm ch]igjfön_m) j lxm_h n_h n .âx f[la cmm_g_hn jfom al[h^ ^o mjf[h]bhi]l[h cog
_n ^_ f[ `cmmol_ f[\c[f_ _n R[oag_hn[ncih ^_ R[l_ miom*h[m[f %.â[p[h]_g_hn ^o jlx*g[*
rcff[cl_&+

H[ b[o n_o l gichm al[h^_ ^o g[rcff[cl_ ch`xlc_ol ]b_t f[ ^cpcmcih j[f[nch_ cmifx_
_n f_ nsj_ ^_ pcm[a_ jfom f[la_ ]b_t ò[o nl_ m ^cpcmcihm %jlijilncihh_ff_g_hn [ommc ]b_t
f[ ^cpcmcih j[f[n ch_ cmifx_) g[cm j[m ]b_t f[ ^cpcmcih f[\c[f_ ohcko_& j_op_hn xnl_ ]ih*
mc^xl[\f_m ^o jichn ^_ po_ ^_ .âxncij[nbiaxhöm_ ^o ^x`[on+ Jim _r[g_hm ihn mcgofn[*
hxg_hn `[cn _hl_a cm nl_l .âxn[ n chcnc[f _n .âxn_h^o_ ò[hig[fc_m ^_ f[ lxacih il[fi*h[m[f_
m_fih nsj_ ^_ ^cpcmcih+

V Q O = I I A J B = O O Q J C
;cf_U]VXV_UV \VaYR]`^VecZdT]ZV 7YRcR\eVcZdeZ\V_

VZ_Vd ;VdZTYed ^oe VZ_Vc @ZaaV_daR]eSZ]Uf_X `UVc VZ_Vc ;Rf^V_daR]eSZ]Uf_X

g`c UVc VcdeV_ CaVcReZ`_
O g [ b _ .) V+) L i \ c ë i p w) V+) B c a [ .i p w) L+

0- Gh[\_h gcn \_c^_lm_cnca_l Hcjj_h* oh^ C[og_hmj[fn\cf^oha) 3/ Gh[\_h gcn _ch*
m_cnca_l Hcjj_h* oh^ C[og_hmj[fn\cf^oha) .4 Gh[\_h gcn _chm_cn ca_l Hcjj_hmj[fn\cf^oha
mn_nm pil ^_l ?b_cfijf[mnce miqc_ .5 I[^]b_h gcn cmifc_ln_l C[og_hmj[fn\cf^oha pil
^_l L[f[nijf[mnce qol^_h e_jb[fig_nl cm]b ohn_lmo]bn+ @_l R_laf_c]b gcn _ ch_l [^_*
ko[n_h Gihnliffalojj_ t_can_ _ch_h [\q_c]b_h^_h ?b[l[en_l ^_l @_`_en_ \_c _ch_l cmi*
fc_ln_h Oj[fn\cf^oha ^_m C[og_hm [cm \_c ^_h mihmnca_h Psj_h pih Oj[fn\cf^oha_h+ >_c
_ ch_l cmifc_ln_h Oj[fn\cf^oha ^_m C[og_hm _lm]bc_h ^c_ Dib_ ^_m Qhn_lec_`_lm oh^ ^[*
gcn [o]b ^_m a[ht_h C_mc]bnm miqc_ ^c_ >l_cn_ ^_m J_oliel[hcogm p_lef_ch_ln) to af_c*
]b_l V_cn q [l [o]b ^c_ Dib_h* oh^ >l_cn_hjlijilncih[fcn[ n ^_m C_mc]bnm p_l[h^_ln+ Jol
^_l =\mn[h^ ^_l =oa_h pih_ch[h^_l q[l ohp_lych^_ln+

@c_ L[nc_hn_h ^[a_a_h gcn _ch_l Oj[fn\cf^oha ^_l Hcjj_ i^_l ^_l Hcjj_ oh^ ^_m
C[og_hm \_mfnt_h _ch_h \l_cn_l_h Gij`* oh^ C_mc]bnmnsj) oh^ ^_l =\mn[h^ ^_l =oa_h
pih_ch[h^_l cmn _\_h`[ffm p_lalimm_ln + @c_ J[m_ oh^ ^_l Ioh^mj[fn mch^ _lq_cn_ln ) oh^
^c_ =\q_c]boha p_lalimm_ln mc]b gcn ^_l O]bq_lqc_acae_cn ^_l Oj[fn\cf^oha+ @c_ p_l*
ncewf_h =\g_mmoha_h ^_m C_mc]bnm t_ca_h e_ch_ aloh^m[nt fc]b_h R_l[h^_loha_h) oh^
^c_ Albiboha ^_l J[m_ \_c _chm_cn ca_l Oj[fn\cf^oha cmn ho l _ch =ln_`[en _ch_l =higw*
fc_+ @c_ Llijilncih[fcn[n ^_m O]b[^_fm oh^ m_ch_l _cht_fh_h P_cf_ cmn ch pc_f_l Nc]bnoha
a_mniln) chm\_mih^_lm \_c Oj[fn\cf^oha_h ^_l Hcjj_ oh^ ^_m C[og_hm+ >_c _ch_l Oj[fn*
\cf^oha hol ^_l Hcjj_ _lm]b_chn ^c_ Dib_h* oh^ >l_cn_hjlijilncih[fcn[ n ^_m C_mc]bnm
hc]bn p_l[h^_ln+ @c_ J[m_ _lm]b_ch n mn_nm tol a_moh^_h %i^_l q_hca_l \_nli``_h_h&
O_cn_ bch a_h_can) oh^ tq[l \_c _ch_l Hcjj_h* oh^ C[og_hmj[fn\cf^oha ^ijj_fn mi q_cn
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qc_ \_c _ch_l Oj[fn\cf^oha f_^cafc]b ^_l Hcjj_+ Ach_ [bhfc]b_ =\b[hacae_cn q cl^ [o]b
\_c _ ch_l =\q_c]boha ^_l Giffog_f\[mcm ^_onfc]b+

>_`ch^_n mc]b _ch_ >lcc]e_ nc\_l ^_g Oj[fn) mi q_l^_h ^c_ L[l[g_n_l ^_m C_mc]bnm
\__ch`fommn) chm\_mih^_lm ch ^_l ilih[m[f_h N_acih+ >_c _chm_cnca_h Oj[fn\cf^oha_h gch*
^_ln ^c_ R_l\l_cn_loha ^_l J[m_ oh^ ^_l Ioh^mj[fn_ [o]b ^c_ =\q_c]boha ^_l J[m_
oh^ ^_l Giffog_f\[mcm `[mn \cm [o` ^[m Jcp_[o ^_l Oj[fn\cf^oha ^_l Hcjj_ m_f\mn+ >_c
ohpiffmn[h^ca_h Oj[fn\cf^oha_h _lm]b_ch_h ^c_ p_ln cew f_h =\g_mmoha_h ^_m C_mc]bnm
p_lalimm_ln ) d_^i]b ^c_ Dncb_h* oh^ >l_cn_hjlijilncih[fcn[ n cmn h c]bn a_mniln) q^bl_h^
\_c pifcmn[h^ca_h Oj[fn\cf^oha_h ^c_ i\_l_ C_mc]bnmb[f`n_ cg R_lb[fnhcm tol >l_cn_ hc_*
^lca_l cmn+ >_c pifcmn[h^ca_h \_c^_lm_cnca_h Oj[fn\cf^oha_h qcl^ a_a_ho\_l ohpiffmn^h*
^ca_h _ch_ alimm_l_ Alq_cn_ loha ^_l Ojf[h]bhiel[h c[ f`ilg_h oh^ ^_l Ioh^mj[fn_ ^_o n*
fc]b miqc_ _ch_ R_lal^mm_loha ^_m Oo\h[m[f\ia_hm %D_l[omm]bc_\_h ^_l Ll[g[rcff[&+

@c_ a_lcha_l_ Dib_ ^_m Qhn_lec_`_lm %a_lcha_l_ I[h^c\of[X \_c cmifc_ln_h C[og_h*
mj[fn\ cf^oha_h oh^ ^_l \l_cn_l_ Psj ^_m C_mc]bnm \_c ^_h mihmnca_h Psj_h ^_l Oj[fn*
\cf^oha %oh^ jlijilncih[f [o]b \_c cmi fc_ln_l C[og_hmj[fn\cf^oha) d_^i]b hc]bn \_c
Oj[fn\cf^oha f_^cafc]b ^_l Hcjj_& e^hh_h pig C_mc]bnmjohen ^_l =ncij[nbia_h_mcm ^_m
@_`_enm [om \_^_onm[g m_ch+ @c_ >_`oh^_ t_can_h af_c]bt_cnca ^_h =oma[ham\_l_c]b ^_l
R_l[h^_loha_h ^_l Klih[m[fl_acih \_c ^_h _cht_fh_h Bilg_h pih Oj[fn\cf^oha_h+

N A O Q I A J

7RcRTeVcodeZTRd SmdZTRd TVWR]`^necZTRd UV ]R TRcR
T`_ f_R VdTZdZp_ ]RSZR] j (` aR]ReR] acVgZRd R ]R acZ^VcR `aVcRTZp_

ê g [ b _ .) V+) L i \ c ë i p w) V+) B c a [ .i p w) L+
O_ bcti ^c[ahzmnc]i ]_`[figxnlc]i _h 0- go]b[]bim ko_ j[^_]_h _m]cmczh \cf[ n_l[f

^_f f[\ci s _f j[f[^[l) _h 3/ ]ih _f gcmgi ^_`_]ni j_li ohcf[ n_l[ f s _h .4 ]ih _m]c*
mczh f[\c[f ohcf[n_l[f) mc_gjl_ [hn_m ^_ b[]_lm_ f[ ko_cfijfwmnc][) s _h .5 go]b[]b[m
]ih _m]cmczh ^_f j[f[^[l [cmf[^[ [hn_m ^_ jli]_^_lm_ [ f[ j[f[nijfwmnc][ + H[ ]igj[l[*
]czh ]ih ]ihdohnim [^_]o[^im ^_ ]ihnlif ^_gimnlz _f ^cmnchni ][lw] n_ l ^_ f[m ^c`_l_h]c[m
_h oh[ _m]cmczh [cm f[^[ ^_f j[f[^[l ]igj[l[^i ]ih fim ^_gwm ncjim ^_ ^c]b[m _m]c*
mcih_m+ Ah f[ [cm f[^[ _m]cmczh ^_f j[f[^[l m_ ^_n_] n[\[ oh[ [gchil[]czh ^_ f[ [ fno l[
^_ f[ g[h^c\of[ s jil _h^_ ^_ ni^[ f[ ][l[ s ^_ f[ [h]bol[ ^_f h_oli]l[hci+ = f[ p_t
m_ ^_n_] n[ oh ][g\ci ^_ f[ jlijil]cih[fc^[^ _hnl_ f[ [ fno l[ s f[ [h]bo l[ ^_ f[ ][l[+
Ah ]igj[l[]czh ]ih inl[m _m]cmcih_m m_ ^_mn[][ oh[ g[sil al[]cfc^[^ ^_f ]l[hci+ Ji
b[s [fn_l[]czh _h f[ ^cmn[h]c[ chn_li]of[l+

Him ch^cpc^oim ]ih f[ _m]cmczh ^_f f[\ci) i ^_f gcmgi s _f j[f[^[l ]o_hn[h ]ih
oh ncji gwm [h]bi ^_ ][\_t[ s f[ ][l[) ^_n_] nwh^im_ mc_gjl_ n[g\cxh oh[ g[sil ^cm*
n[h]c[ _hnl_ fim idim+ H[ h[lct s f[ l_h^cd[ \o][f _mnwh gwm [h]b[m ]l_]c_h^i f[ ^c*
`_l_h]c[ ]ih`ilg_ [ f[ al[p_^[^ ^_ f[ _m]cmczh+ H[m ^cg_hmcih_m p_lnc][f_m ^_ f[ ][l[
ko_^[h \wmc][g_hn_ mch [ fn_l[]czh [faoh[) f[ _ f_p[ ncih ^_ f[ h[lct _h ][mi ^_ [`_]*
]czh ohcf[ n_l[ f _m jli^o]ni ^_ [hig[fc[ +

H[ jlijil]cih[fc^[^ ^_f ]l[hci s ^_ mom j[ln_m ch^cpc^o[f_m m_ p_ _h go]bim ][*
mim j_lnol\[^[) j[ln c]o f[ lg_hn_ _h f[m _m]cmcih_m f[\c[f_m s j[f[n[f_m + Ah f[ _m]cmczh
gcmg[ ^_f f[\ci fi jlijil ncih[ f _hnl_ f[ [ f no l[ s f[ [h]bol[ ^_ f[ ][l[ ko_^[ mch [f*
n_ l[l + H[ h[lct mc_gjl_ _mnw ^_mpc[^[ b[]c[ _f f[^i m[fo^[\f_ %i g_him [`_]n[^i&) [
m[\_l _h chn_hmc^[^ ^i\f_ _h f[ _m]cmczh ^_f f[\ci s _f j[f[^[l `l_hn_ [ f[ ^_f f[\ci
mifi+ =hwfia[g_hn_ mo]_^_ _h f[ ^_mpc[]czh ^_ f[ \[m_ ^_ f[ ]if{g_f[+

H[ jl_m_h]c[ ^_f jo_hn_ ko_ oh_ f[ l_h^cd[ ^_ _m]cmczh ch`fos_ mi\l_ [faohim j[*
lwg_nlim ^_ f[ ][l[) j[ln c]o f[lg_hn_ _h f[ tih[ ilih[m[f+ Ah f[m _m]cmcih_m ohcf[ n_l[f_m)
_f _hm[h]b[gc_hni ^_ f[ h[lct s f[ l_h^cd[ \o][f l_^o]_ n[g\cxh f[ ^_mpc[]czh ^_ f[
h[lct [mc ]igi f[ ^_ f[ \[m_ ^_ f[ ]if{g_f[) ][mc b[m n[ _f hcp_f _rcmn_hn_ _h ][mi ^_
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_m]cmczh ^_f f[\ci mifi+ Ah _m]cmcih_m ch]igjf_n[m m_ [al[h^[h f[m ^cg_hmcih_m p_lnc*
][f_m ^_ f[ ][l[ mch) hi i\mn[hn_) ][g\c[l f[ jlijil]cih[fc^[^ [ fnol[*[h]\ol[ ) gc_hnl[m
ko_ _h f[m ]igjf_n[m f[ ][l[ moj_lcil l_mo fn[ \[d$[ ]ih pcmn[m [ f[ [h]bol[ + Ah ][mim
^_ _m]cmcih_m \ cf[ n_l[f_m ]igjf_n[m m_ ^_mn[][ _h ]igj[l[]czh ]ih f[m ch]igjf_n[m oh[
g[sil [gjfcno^ ^_ f[m ]ih`ilg[]cih_m ^_f _mjf[h]hi]l[hci s f[ l_h^cd[ \o][f s oh
]l_]cgc_hni ^_f [l_i mo\h[m[f %jli_gch_h]c[ ^_ f[ jl_g[rcf[&+

Af n[g[õi g_hil ^_ f[ g[h^c\of[ _h oh[ _m]cmczh [cm f[^[ ^_f j[f[^[l) [mc ]igi
oh ncji gwm [h]bi ^_ f[ ][l[ _h fim ^_gwm ncjim ^_ f[m _m]c]cih_m %s jlijil]cih[fg_h*
n_ n[g\cxh _h f[ _m]cmczh [cm f[^[ ^_f j[f[^[l) j_li hi _h f[ ^_f f[\ci mifi& jo_^_h
m_l cgjiln[hn_m ^_m^_ _f johni ^_ pcmn[ ^_ f[ _ncij[nia_hxmcm ^_f ^_`_]ni+ Him ^c[*
ahzmnc]im gimnl[lih [ f[ p_t _f n[g[õi \wmc]i ^_ f[m [fn_l[]cih_m ^_ f[ tih[ ilih[m[f
_h f[m ch^cpc^o[f_m `ilg[m ^_ _m]cmcih_m+

N A B A N A J ? A O

.+ 8RY]% 9'3 ?l[hci`[]c[f giljbifias ch
]iha_hcn[f ]f_`nm i` nb_ fcj [h^ j[f[n_+ =]*
n[ K^ihn+ O][h^+) /5) mojjf+ 24) .64-+

/+ 8RY]% 9'% ?cVZS`cX% G'% >V_dV_% 6' @'%
:`XY&5_UVcdV_% D'3 ?igj[lcmih i` ]l[h ci*
`[]c[f giljbifias ch ch`[hnm q cnb ch]ig*
jf_n_ ]f_`n fcj [h^ ch`[hnm qcnb cmif[n_^
]f_`n j[f[n_+ ?f_`n L[f[n_ F+) .6 7 /25) .65/+

0+ 8Zi`_% 8' 5'3 =\hilg[fcnc_m i` nb_
n__ nb [h^ mojjilncha m nlo]nol_m ch ]b cf*
^l_h qcnb ]f_`nm i` fcj [h^ j[f[n_+ Eh Pb_
?[om_m [h^ J[nol[f Dcmnils i` ?f_`n Hcj
[h^ L[f[n_) _^m+ ?+ I+ @lcffc_h) P+ P+ O+ Eh*
al[g [h^ A+ I+ Scfechmih) A^ch\olab [h^
Hih^ih) A+ # O+ Hcpchamnih_) .633) jj+ .45
ni /-2+

1+ =dYZXfc`% ?'% ?c`X^R_% K' A'% ARkR&
YVcZ% A'% <RcUZ_X% F' @'3 = fihacno^ch[f
mno^s i` giljbifiac][f ]l[hci`[]c[f j[ n*
n_lhm pc[ L*= T*l[s b_[^`cfgm ch ]f_`n
j[nc_hnm `lig \clnb ni mcr s_[lm i` [a_+
?f_`n L[f[n_ F+) .0 7 .-1) .643+

2+ >V]o_V\% F'% DVeVc\R% A'3 Pb_ lif_ i`
nb_ g[h^c\f_ ch giom_ j[f[n[f ^_p_fij*
g_hn l_pcmcn_^+ ?f_`n L[f[n_ F+) .1 7 /..)
.644+
/' ?c`X^R_% K' A'% ARkRYVcZ% A'% <RcU&

Z_X% F' @'% =dYZXfc`% ?'% 6RcZR_R% ;'% AVZVc%

>'% 7R_eVc% <'% F`dd% D'3 = fihacno^ch[f

mno^s i` nb_ ]l[hci`[]c[f aliq nb j[ nn_ lh
ch ]bcf^l_h qcnb ]f_`nm [m ]igj[l_^ ni
hilg[f) \ cl nb ni mcr s_[lm+ ?f_`n L[f[n_ F+)
./ 7 26) .642+
0' B`cUZ_% ?' 9'% @Rcd`_% C'% Bj]n_% 6'%

9\]f_U% ;'3 A[lfs \ih_ al[`ncha ch ]ig*
jf_n_ ]f_`n fcj [h^ j[f[n_ ][m_m `iffiqcha
g[rcffi`[]c[f ilnbij_^c]m+ E+ Pb_ g_nbi^
[h^ nb_ me_f_n[f ^_p_fijg_hn `lig 4Ö.0
s_[lm i` [a_+ O][h^+ F+ jf[mn) l_]ihmnl+
Oola+) .4 7 00) .650+

5+ GfSeV]_j% >' 8'3 Sc^nb i` nb_ h[mijb[*
lshr [h^ l_f[ n_^ [h[nigc] m nlo] no l_m ch
hilg[f [h^ ohij_l[n_^ ]f_`n j[f[n_ ]b cf*
^l_h+ =g+ F+ Klnbi^ihn+) 1. 7 556) .622+

6+ }^RYV]% N'3 R[lc[ncihm ch ]l[hci`[]c[f
giljbifias qcnb m_p_lcns i` cmif[n_^ ]f_`n
j[f[n_+ ?f_`n L[f[n_ F+) /. 7 .1-) .651[+

.-+ }^RYV]% N'3 ?l[hci`[]c[f ]b[ha_m ch
ohcf[ n_l[ f ]f_`n fcj ch [^ofnm+ =]n[ ?bcl+
jf[mn+) /3 7 ./6) .651\+

..+ }^RYV]% N'3 ?l[hci`[]c[f giljbifias
ch [^ofnm qcnb \ cf[ n_l[f ]igjf_n_ ]f_`n fcj
[h^ j[f[n_+ ?f_`n L[f[n_ F+) /.7 .26) .651]+

./+ }^RYV]% N'% 6cV[TYR% A'3 @c``_l_h]_m
ch ]l[hci`[]c[f giljbifias \_nq__h ]ig*
jf_n_ [h^ ch]igjf_n_ ohcf[ n_l[ f ]f_`n fcj
[h^ j[f[n_ ch [^ofnm+ ?f_`n L[f[n_ F+) /- 7
7 ..0) .650+

Pb_ inb_l l_`_l_h]_m [l_ [p[cf[\f_ `lig nb_ [onbil+
@l+ V+ êg[b_f) êli\wlip[ 2-) .-- 01 Ll[ao_ .-) ?t_]bimfip[ec[

.11



5 7 H 5 7 < = F I F ; = 5 9 D @ 5 G H = 7 5 9 +0 % ,% * 2 1 .

O[l[nip Ehmncnon_ i` I_^c]ch_) O[l[nip %QOON&
@_j[lng_hn i` Kj_l[ncp_ Oola_ls [h^ Pijial[jbc][f =h[nigs

@cl_]nil @i]+ =+ J+ P]b_lhig[mb_hnm_p
@_j[lng_hn i` L[nbifiac][f =h[nigs

@cl_]nil =+ R+ =l]b[ha_fmecs
@_j[lng_hn i` S[l*Bc_f^ Oola_ls

@cl_]nil Lli`+ E+ R+ I[mfip

8*1*(9.43 4+ 9-* 80.3 ,7&+9 9-.(03*88 <.9-
7*,&7) 94 897:(9:7* 4+ 9-* )4347 8.9* 80.3

J+ R+ KOPNKROGEU

Pb_ jlij_l ]bic]_ i` nb_ nbc]eh_mm i` al[`nm ]on \s [ ^_lg[nig_ qcnb l_ *
a[l^ ni m_r [h^ [a_ i` nb_ j[nc_hn [m q_ff [m ni ^ihil mech nbc]eh_mm l_jl_m_hnm
ih_ i` ohmifp_^ jli\f_gm+

En cm b_f^ nb[n [ mech al[`n mbiof^ ]ihmcmn i` nb_ qbif_ _jc^_lgcm) nb_ j[*
jcff[ls f[s_l i` nb_ ^_lgcm) [m q_ff [m i` [ j[ln i` nb_ l_ nc]o f[l f[s_l) [h^
nb[ n nb_ [^h_r[f m nlo] nol_m i` nb_ ^ihil mcn_) m_]olcha cnm l__jcnb_fct[ncih)
mbiof^ \_ jl_m_lp_^ [^ g[rcgog %=ld_p .633) G[t[hnm_p[ .636) L[^a_nn .606)
Vifnwh .63/&+

En cm hi m_]l_n nb[ n mola_ihm [l_ i`n_h ohm[ncm`c_^ qcnb nb_ al[`nm i\n[ch_^)
`il ch ^ c``_l_hn j[nc_hnm nb_ [onial[`nm n[e_h `lig nb_ m[g_ \i^s l_acih ][h
\_ _cnb_l nb c]e_l il nb chh_l nb[h l_kocl_^) qbc]b b[m h_a[ncp_ ]ihm_ko_h]_m+
Eh mjcn_ i` gil_ l[jc^ []]igi^[ncih i` nb_ nbch al[`nm) nb_ l_]ihmnlo]n_^ mech
]ip_l b[m fcgcn_^ l_mcmn[h]_ ni g_]b[hc][f nl[og[m [h^ ]img_nc] l_mofnm [l_
`[ l `lig nb_ \_mn+ Qm_ i` nbc]e al[`nm g[e_m cn jimmc\f_ ni `ilg [ l_mcm n[h n
mech ]ip_l l_m_g\fcha nb_ b_[fnbs mech ni [ g[rcgog _rn_hn+ >on) [m nb_ p[m*
]of[lct[ncih i` nb c]e al[`nm jli]__^ l[ nb_ l mfiqfs) nb_ `l_ko_h]s i` ohmo]]_mm*
`of ij_l[ncihm cm bcab_l+ Qm_ i` nbc]e al[`nm cm ]ihmc^_l[\fs fcgcn_^ [fmi \s
[ mfiq [h^ ]igjfc][n_^ l__jcnb_fct[ncih i` nb_ ^ihil mcn_ qbc]b jl_]fo^_m om
`lig n[echa al[`nm l_j_[n_^fs `lig nb_ m[g_ mcn_+ Pbom nb_ jli\f_g i` nb_
jlij_l m_f_]ncih i` nb_ nbc]eh_mm [h^ ]igjimcncih i` nb_ al[` n ]ihmc^_lcha
nb_ ^ihil mech mnlo]nol_ cm kocn_ j_lnch_hn+

I A P D K @ O

Iiljbifias i` nb_ mech i` nb_ chh_l [h^ ion_l [mj_]nm i` [lgm) chh_l) ion*
_l) [hn_lcil) [h^ jimn_lcil [mj_]nm i` nbcam) f[ n_l[ f [mj_]nm i` [\^ig_h) [h^
i` nb_ fog\[f [h^ afon_[f l_acihm) c+ _+) i` nb_ gimn `l_ko_hn ^ihil mcn_m i`
mech al[`nm) q[m _r[gch_^+ Pb_ giljbifias i` nb_ mech q[m `iffiq_^ omcha
.-- ][^[p_lm i` \inb m_r_m) [a_^ \_nq__h /. [h^ 41 s_[lm+ Pb_ al[`nm ]on qcnb
^c``_l_hn [^domng_hnm i` [ ^_lg[nig_ q_l_ n[e_h `lig 2- ][^[p_lm i` g[f_

* - .



HRS]V *' GfcXZTR] `aVcReZgV ` W Tf eeZ_ X eYV UVc^ Re`^ V XcRWed "Z_ ^^#

I_h Sig_h

@ihil mcn_m Oolac][f ij_l[ncp_
f_p_fm //*02 03*12 13*3- 3.*41 /.*02 13*22

s_[lm s_[lm s_[lm s_[lm s_[lm s_[lm

Pb_ nb ch mech

Eh h _ l [mj_]nm i ` [lg m I chcgog []]_jn[\ f_
Kjncg og
I[rcgog []]_jn[\f_

-+/-
-+0-
-+1-

-+.2
-+/2
-+1-

-+.2
-+/-
-+02

-+.2
-+/-
-+02

-+/-
-+0-
-+1-

-+.2
-+/2
-+02

Eh h _ l [mj_]nm i` nb cabm I chcgog []]_jn[\ f_
K jncg og
I [rcgog []]_jn[\f_

Pb_ ch n_ lg _^ c[n_ me ch

-+/-
-+0-
-+12

-+.2
-+/2
-+12

-+.2
-+/2
-+1-

-+.2
-+/-
-+02

-+.2
-+0-
-+02

-+.2
-+0-
-+02

K o n_ l [mj_]nm i` [lg m I chcgog []]_jn[\ f_
K jncg og
I [rcgog []]_j n[\ f_

-+/-
-+0-
-+2-

-+/-
-+/2
-+1-

-+/-
-+/2
-+1-

-+/-
-+/2
-+02

-+/-
-+/2
-+2-

-+/-
-+/2
-+1-

=mj_]nm i` nb cabm7
p _h nl[ f

io n_l

^ilm[f

I chcgog []]_jn[\ f_
K jncg og
I[rcgog []]_jn[\ f_
I chcgog []]_jn[\ f_
K jncg og
I[rcgog []]_jn[\ f_
I chcgog []]_j n[\ f_
K jncg og
I[rcgog []]_jn[\ f_

-+/-
-+02
-+22
-+/2
-+02
-+32
-+/2
-+02
-+3-

-+/-
-+0-
-+12
-+/-
-+0-
-+22
-+/-
-+0-
-+2-

-+/-
-+0-
-+12
-+/-
-+/2
-+1-
-+/-
-+0-
-+12

-+/-
-+/2
-+1-
-+/-
-+/2
-+1-
-+/-
-+/2
-+1-

-+/-
-+0-
-+12
-+/-
-+0-
-+12
-+/-
-+0-
-+12

-+/-
-+0-
-+12
-+/-
-+/2
-+1-
-+/-
-+/2
-+1-

H [ n_ l[ f [\^ig ch[f [mj_]nm I chcgog []]_jn[\ f_
K jncg og
I[rcgog []]_j n[\ f_

Pb_ nb c]e mech

-+/-
-+02
-+3-

-+/-
-+0-
-+22

-+/-
-+0-
-+2-

-+/-
-+0-
-+2-

-+/-
-+0-
-+12

-+/-
-+/2
-+1-

H og \[f l_acih I chcgog []]_jn[\ f_
K jncg og
I[rcgog []]_jn[\ f_

-+/2
-+1-
-+32

-+/2
-+02
-+22

-+/-
-+0-
-+2-

-+/-
-+/2
-+2-

-+/2
-+02
-+2-

-+/-
-+/2
-+1-

C fon_[f l_acih I chcgog []]_j n[\ f_
Kjncg og
I[rcgog []]_j n[\ f_

-+/2
-+1-
-+4-

-+/-
-+02
-+3-

-+/-
-+0-
-+2-

-+/-
-+0-
-+2-

-+/2
-+02
-+3-

-+/-
-+/2
-+2-

m_r [a_^ \_nq__h //Ö3- s_[lm) [h^ `lig 03 j[nc_hnm ^olcha jf[mnc] ij_l[ncihm+
?onncha i` nb_ al[`nm q[m jl_]_^_^ \s \cijms i` nb_ ^ihil mcn_ mech+

Oj_]cg_hm i` nb_ mech [h^ mech al[`nm q_l_ _r[gch_^ bcmnifiac][ffs ch
b[_g[nirsfch*_imch mn[ch_^ m_]ncihm+ I_[mol_g_hnm q_l_ ^ih_ \s g_[hm i` nb_
i]of[l gc]lig_n_l+ Pb_ nbc]eh_mm i` nb_ mech [h^ i` [ff cnm f[s_lm q[m g_[mol*
_^) [h^ nb_ ^_jnb i` nb_ [^h_r[f m nlo]nol_m q[m _r[gch_^) nii+ Scnb l_a[l^ ni
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nb_ h__^ `il ch]fomcih i` nb_ `off*nbc]eh_mm _jc^_lgcm jfom nb_ j[jcff[ls f[s_l
i` nb_ ^_lgcm chni nb_ al[`n) q_ g_[mol_^ nb_cl nbc]eh_mm [m [ qbif_) c+ _+) nb_
_jc^_lg[f*j[jcff[ls jilncih+ >_][om_ i` nb_ l_kocl_g_hn ni m[p_ nb_ g[rcgog
[giohn i` nb_ [^h_r[f m nlo]nol_m i` nb_ ^ihil mcn_ q_ `i]om_^ ih _mn[\fcmbcha
nb_cl gchcgog ^_jnb+

Bca+ .+ Oolac][f ij_l[ncp_ f_p_fm i` ]onncha nb_ ^_lg[nig_ al[`nm + . Ö gchcgog []*
]_jn[\f_) / Ö ijncgog) 0 Ö g[rcgog []]_jn[\f_) 1 Ö nb_ mq_[n af[h^) 2 Ö nb_ b[cl
`iffc]f_) 3 Ö nb_ m_\[]_iom af[h^8 E Ö nb_ _jc^_lgcm) EE Ö nb_ j[jcf f[ls f[s_l) EEE Ö

nb_ l_ n c]o f[l f[s_l) ER Ö nb_ mo\]on[h_iom [^cjim_ ncmmo_

Pb_ ]iolm_ i` _jcnb_fct[ncih i` nb_ ^ihil mcn_) qcnb l_a[l^ ni nb_ ^c``_l*
_h]_m ch ^_lg[nig_ [^domng_hn) q[m `iffiq_^ omcha bcmnilc_m i` 40 j[nc_hnm
mo\d_]n_^ ni l_j_[n_^ [noal[`ncha+ Pb_ ^[n[ q_l_ _p[fo[n_^ \s [h[fsmcm i` p[lc*
[h]_ [h^ ]ill_f[ncih+

N A O Q H P O =J@ @ E O ? Q O O E K J

Kol l_mofnm b[p_ ^_gihmnl[ n_^ nb[ n [fnbioab ch^cpc^o[f m_f_]ncih i` nb_
nbc]eh_mm [h^ mnlo] no l_ i` nb_ mech al[`nm cm ^c``c]ofn ^o_ ni ch^cpc^o[f [a_)
m_r [h^ nijial[jbc][f ^c``_l_h]_m ch giljbifias i` nb_ mech) [ msmn_gct[ncih
cm jimmc\f_+

Scnb l_mj_]n ni nb_ fi][fct[ncih i` nb_ ^ihil mcn_) nb_ mech ][h \_ ^cpc^_^
chni nbl__ aliojm7 nbch) ch n_lg_^c[n_ [h^ nbc]e+ Pb_ mech i` _[]b alioj ][h
\_ ]f[mmc`c_^ []]il^cha ni nb_ `iffiqcha j[l[g_n_lm 7 nb_ nin[f nbc]eh_mm i` nb_
mech) nb c]eh_mm i` ch^cpc^o[f mech f[s_lm) ^_jnb i` nb_ [^h_r[f mnlo]nol_m+

Pb_ nbch mech cm ]b[l[]n_lct_^ \s nb_ mg[ff_mn p[fo_m i` nb_ [\ip_ g_hncih*
_^ m nlo] nol[ f j[l[g_n_lm + Pb_ chn_lg_^c[n_ mech _r]__^m nb_ nbch mech .+.Ö.+0
ncg_m ch nb_ nin[f nbc]eh_mm) nbc]eh_mm i` nb_ _jc^_lgcm) _jc^_lg[f*j[jcff[ls
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jilncih) l_ nc]o f[l f[s_l) [m q_ff [m ch nb_ gchcgog ^_jnb i` nb_ b[cl `iffc]f_m)
mq_[n [h^ m_\[]_iom af[h^m+ Eh nb_ nbc]e mech) nb_m_ p[fo_m [l_ .+.Ö.+0 ncg_m
[h^ .+.Ö.+6 ncg_m bcab_l nb[h ch nb_ chn_lg_^c[n_ [h^ nbch mech) l_mj_]ncp_fs+
Ji mo]b ^[n[ b[p_ \__h [p[cf[\f_ ch nb_ fcn_ l[ nol_ mi `[l+

=n nb_ [a_ i` 03Ö12 s_[lm nb_ p[fo_m i` m nlo]nol[ f j[l[g_n_lm p[ls qcnb
fi][fct[ncih i` nb_ ^ihil mcn_+ Eh nb_ nbch mech) nb_ nbc]eh_mm i` nb_ j[jcff[ls
f[s_l [h^ _jc^_lg[f*j[jcff[ls jilncih ^_]l_[m_m \s 6+.Ö./+2 ") nb_ ]b[ha_m
i` nb_ [^h_r[f m nlo]no l_m ^_jnb [l_ hihmcahc`c][hn+ Kh nb_ inb_l b[h^) nb_
nbc]eh_mm i` nb_ j[jcff[ls f[s_l [h^ i` _jc^_lg[f*j[jcff[ls jilncih i` nb_ nbc]e
mech h_[lfs ^i_m hin ]b[ha_ %j ; -+-2&) qb_l_[m fi][ncih i` cnm [^h_r[f m nlo]*
nol_m cm \s .1 " gil_ moj_l`c]c[f+ =n nbcm [a_ j_lci^) nb_ nin[f nbc]eh_mm i`
nb_ mech [h^ nb[n i` nb_ l_ nc]of[l f[s_l ^_]l_[m_m \s .2+2Ö/-+2 " ch^_j_h^_hn*
fs i` nb_ ^ihil mcn_ fi][fct[ncih+

=n nb_ [a_ i` 13Ö3- s_[lm 2- " i` j[l[g_n_lm _r[gch_^) c+ _+) _jc^_lgcm)
_jc^_lg[f*j[jcff[ls jilncih [h^ [^h_r[f mnlo]nol_m) p[ls ohmsmn_g[nc][ffs qcnb
nb_ ^ihil mcn_) [h^ nb_ inb_l j[l[g_n_lm e__j nb_cl `ilg_l p[fo_m+ =n nb_ gil_
[^p[h]_^ [a_ [ff nb_ j[l[g_n_lm _r[gch_^ ]b[ha_ ch^_j_h^_hnfs i` nb_ ^ihil
mcn_+ Pb_ nin[f nbc]eh_mm i` nb_ mech) nb_ nbc]eh_mm i` nb_ _jc^_lgcm) l_ nc]of[l
f[s_l) [m q_ff [m nb_ ^_jnb i` nb_ [^h_r[f m nlo]nol_m ^_]l_[m_ \s 6+2Ö/2+6 ")
nb_ nbc]eh_mm i` nb_ j[jcff[ls f[s_l [h^ _jc^_lg[f*j[jcff[ls jilncih ^i hin
]b[ha_+ Pb_ chn_lg_^c[n_ mech ]ig\ch_m nb_ ]b[ha_m i` [a_ i` nb_ nbc]e [h^
nbch mech+

Pb_ g[f_ mech cm \s 5+5Ö.5+/ " nbc]e_l nb[h `_g[f_ mech8 nb_ m[g_ ^c``_l*
_h]_ bif^m `il nb_ _jc^_lgcm) l_ nc]o f[l f[s_l) [h^ ^_jnb i` nb_ b[cl `iffc]f_m)
mq_[n [h^ m_\[]_iom af[h^m+ >inb nb_ nbch [h^ chn_lg_^c[n_ `_g[f_ mech b[p_
nbc]e_l j[jcff[ls f[s_l [h^ _jc^_lg[f*j[jcff[ls jilncih %\s 1+/Ö/0+3 "& nb[h
nb_ g[f_ mech+ Pb_ j[jcff[ls f[s_l i` nb_ nbc]e `_g[f_ mech ^i_m hin ^c``_l
`lig nb[ n i` nb_ g[f_ mech %j ; -+-2&) qb_l_[m nb_ _jc^_lg[f j[jcff[ls jilncih
cm \s 0+5 " nbchh_l+

=jj[l_hnfs) nb_ ]ihmc^_l[\f_ p[lc[\cfcns i` nb_ mech mnlo] nol_ ^i_m hin [f*
fiq om ^i ^_n_lgch_ nb_ jlij_l al[`n nbc]eh_mm ih nb_ \[mcm i` ih_ j[l[g_n_l
ihfs+ Pb_l_ cm hi mn[ncmnc][f ]ill_f[ncih _cnb_l \_nq__h nb_ nin[f nb c]eh_mm i`
nb_ mech [h^ nb[n i` cnm _jc^_lg[f*j[jcff[ls jilncih %l : -+24X) il \_nq__h
nb_ nin[f nbc]eh_mm [h^ nb_ ^_jnb i` cnm [^h_r[f m nlo]nol_m %l : -+42&+ Pbom)
nb_ nbc]eh_mm i` nb_ al[`n ]ihmcmncha i` nb_ _jc^_lg[f*j[jcf f[ls jilncih [h^
[ j[ln i` nb_ l_nc]of[l f[s_l qcnbion [^h_r[f mnlo]nol_m) ][hhin \_ ^_n_lgch_^
`lig nb_ nin[f mech nbc]eh_mm ihfs+ ?ihm_ko_hnfs) cn cm l_[mih[\f_ ni om_ nb_
qbif_ ]igjf_r i` j[l[g_n_lm ) c+ _+) nb_ nin[f nbc]eh_mm i` nb_ ^ihil mech) nb c]e*
h_mm i` cnm _jc^_lg[f*j[jcff[ls jilncih [h^ nb_ gchcgog ^_jnb i` nb_ b[cl `if*
fc]f_m) mq_[n [h^ m_\[]_iom af[h^m+

S_ b[p_ _f[\il[n_^ 0 molac][f ij_l[ncp_ f_p_fm `il ]onncha nb_ al[`nm7 nb_
ijncgog) gchcgog [h^ g[rcgog []]_jn[\f_ f_p_f+ Pb_s [l_ \[m_^ ih nb_
^_n_lgch[ncih i` nb_ ]ih`c^_hn chn_lp[fm %I ( gn& i` nb_ _jc^_lg[f*j[jcff[ls
jilncih nbc]eh_mm [h^ i` nb_ gchcgog ^_jnb i` nb_ [^h_r[f mnlo]nol_m) qbc]b
_h[\f_m om ni ][f]of[n_ nb_ p[lc[\cfcns i` [ff j[l[g_n_lm qcnb [ bcab jli\[\c*
fcns %j : -+66&+
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Pb_ gchcgog []]_jn[\f_ f_p_f cm ^_n_lgch_^ \s nb_ h_]_mmcns ni ch]fo^_
nb_ _jc^_lg[f*j[jcff[ls jilncih i` nb_ mech chni nb_ al[`n+ Pb_ ijncgog f_p_f
l_kocl_m [fmi nb_ ch]fomcih i` nb_ l_ nc]o f[l f[s_l [h^ `off jl_m_lp[ncih i` nb_
[^h_r[f m nlo]nol_m+ Eh nb_ g[rcgog []]_jn[\f_ mech al[`nm [ ]ihmc^_l[\f_ j[l n
i` nb_ l_ nc]o f[l f[s_l cm ch]fo^_^ [h^ h_[lfs [ff [^h_r[f m nlo] no l_m [l_ f_`n
[n nb_ ^ihil mcn_+ Pb_ f_p_fm [l_ mogg[lct_^ ch nb_ n[\f_ ÜOolac][f ij_l[ncp_
f_p_fm i` nb_ ^_lg[nig_ al[`nm ]onnchaá+ =]]il^cha ni iol l_mofnm nb_m_ f_p_fm
p[ls ch l_f[ncih ni nb_ fi][fct[ncih i` nb_ ^ihil mcn_) m_r [h^ [a_ i` nb_ j[nc_hn
ch []]il^[h]_ qcnb nb_ p[lc[\cfcns i` nb_ mech mnlo]nol_ +

Dcmnifiac][f _r[gch[ncihm b[p_ ^_gihmnl[ n_^ nb[ n al[`nm i` nb_ gchcgog
[]]_jn[\f_ f_p_f ]ihmcmnm i` nb_ _jc^_lg[f*j[jcff[ls jilncih [h^ ch /2Ö2- "
[fmi i` [ j[ln i` nb_ l_nc]of[l f[s_l `ilgcha [\ion <> i` nb_ al[` n nbc]eh_mm+

Pb_ mech al[`nm i` ijncgog f_p_f ]ihmcmn i` nb_ _jc^_lgcm [h^ j[jcff[ls
f[s_l [h^ i` [ j[ln i` nb_ l_ nc]o f[ l f[s_l) `ilgcha [\ion Rm i` nb_ al[`n nb c]e *
h_mm) [h^ ]ihn[ch _r]l_nils ^o]nm i` nb_ mech af[h^m+ Pb_ al[`nm i` g[rcgog
[]]_jn[\f_ f_p_f ]ihmcmn i` nb_ _jc^_lg[f*j[jcff[ls jilncih [h^ i` nb_ ch]fo^_^
l_ nc]o f[ l f[s_l qbc]b `ilgm gil_ nb[h R/ i` nb_ al[`n nbc]eh_mm8 ch 33+4Ö42 "
nb_l_ [l_ [fmi nb_ gimn moj_l`c]c[ffs fi][n_^ b[ cl `iffc]f_m) mq_[n [h^ m_\[*
]_iom af[h^m+ Pbom) nb_ l_kocl_g_hn ni jl_m_lp_ nb_ [^h_r[f m nlo] nol_m i` nb_
^ihil mcn_ ni [ g[rcgog f_p_f cm hin i\m_lp_^ lcailiomfs+

Sb_h nb_ gchcgog []]_jn[\f_ f_p_f cm _r]__^_^) [ j[ l n i` nb_ l_nc]of[l
f[s_l cm [fq[sm jl_m_hn ch nb_ al[`n+ Eh 02Ö20+0 " i` nb_ al[`nm ]on [n gil_
nb[h ijncg[f f_p_f jl_m_lp[ncih i` nb_ [^h_r[f m nlo]nol_m cm mo\g[rcgog+ Sb_h
nb_ g[rcgog []]_jn[\f_ f_p_f cm _r]__^_^) nb_ `l_ko_h]s i` nbcm oh^_mcl[\f_
]ihm_ko_h]_ ch]l_[m_m ni 50Ö.-- "+

S_ b[p_ i\m_lp_^ nb[ n mech al[`nm i` [ff f_p_fm) cll_mj_]ncp_ i` nb_cl l_[f
nbc]eh_mm) i` nb_ ^ihil mcn_ [h^ nb_ j[nc_hnm [a_ [h^ m_r) ^i hin ^c``_l mcahc*
`c][hnfs ch nb_ l_f[ncp_ j[l[g_n_lm + Pbom) nb_ om_ i` molac][f ij_l[ncp_ f_p_fm
_h[\f_m om ni ohc`s nb_ mnlo] no l_ i` nb_ al[`nm+ S_ b[p_ _mn[\fcmb_^ nb[ n nb_
l__jcnb_fct[ncih i` nb_ ^ihil mcn_ ^_j_h^m ih nb_ f_p_f i` ]onncha i` nb_ al[`n+
Scnb al[`nm n[e_h `lig l_acihm i` [ nb ch mech nb_ ch]l_[m_ i` nb_ ^_lg[nig_
[^domng_hn \s -+-2Ö-+. gg [\ip_ nb_ ijncgog f_p_f jlifiham l__jcnb_fct[ncih
\s /+2 ^[sm %j 9 -+-2&+ Scnb nb_ chn_lg_^c[n_fs nbc]e mech nb_ l__jcnb_fct[ncih
i` nb_ ijncgog f_p_f al[`n \_^ n[e_m \s .+/ ^[s fiha_l ncg_ %j 9 -)-2& nb[h
qcnb nb_ gchcgog f_p_f al[`nm+ E` nb_ ^_lg[nig_ [^domng_hn _r]__^m \s -+.-
ni -+/- gg nb_ ijncgog f_p_f) nb_ l__jcnb_fct[ncih cm fiha_l \s -+6 ^[s %j 9
-+-2&+ ?ihm_ko_hnfs) c` nb_ ijncgog f_p_f cm _r]__^_^) [ jlifiha_^ l__jcnb_ fc*
t[ncih i` nb_ ^ihil mcn_ l_mofnm+

Pb_ ch`fo_h]_ i` nb_ j[nc_h nâm [a_ ih nb_ l__jcnb_fct[ncih q[m `iffiq_^ ch
g[f_ j[nc_hnm+ En q[m `ioh^) nb[ n nb_ ^ihil \_^ i` nb_ []]_jn[\f_ f_p_f al[`nm
l__jcnb_fct_^ qcnbch .1+5 Ç -+1 ^[s [n nb_ [a_ i` //Ö02 s_[lm) qcnbch .1+6 Ç -+1
^[s [n nb_ [a_ i` 03Ö12 s_[lm) qcnbch .1+/ :n -+2 ^[s [n nb_ [a_ 13Ö2- s_[lm
[h^ qcnb ch .3+- Ç -+3 ^[sm ch gil_ [^p[h]_^ [a_+ Pb_ ^c``_l_h]_ \_nq__h
nb_ .mn [h^ /h^ aliojm cm chmcahc`c][hn8 nb_ l__jcnb_fct[ncih cm jlifiha_^ ihfs
ch j_lmihm if^_l nb[h 3- s_[lm %\s .+3 ^[s&) qbc]b ^i_m hin mojjiln nb_ a_h*
_l[ffs []]_jn_^ pc_q nb[n b_[fcha ^_]_f_l[n_m [n nb_ [a_ i` 12Ö2- s_[lm+
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Pbom) giljbifiac][f `_[nol_m i` nb_ bog[h mech p[ls ch l_f[ncih ni nb_
[a_) m_r [h^ ^ihil mcn_ fi][fct[ncih [h^ cn cm ^c``c]ofn ni m_f_]n nb_ jlij_l
nbc]eh_mm i` nb_ al[`n+ Pb_l_`il_) `lig nb_ molac][f ij_l[ncp_ jichn i` pc_q cn
cm l_[mih[\f_ ni ^_`ch_ nb_ ijncgog [m q_ff [m nb_ gchcgog [h^ g[rcgog
[]]_jn[\f_ f_p_fm i` nbc]eh_mm i` mech al[`nm) ]b[hacha ch l_f[ncih ni nb_ gil*
jbifias i` nb_ mech+ A[]b f_p_f cm ]b[l[]n_lct_^ \s g_[hm i` l_f[ncp_ j[ l[ *
g_n_lm i` nb_ al[`n m nlo]nol_ + E` nb_ g[rcgog []]_jn[\f_ [h^ _p_h nb_ ijncgog
f_p_fm [l_ _r]__^_^) nb_ [^h_r[f m nlo] nol_m i` nb_ ^ihil \_^ [l_ ^[g[a_^ [h^
cnm l__jcnb_fct[ncih jlifiha_^+ Pbom) nb_ om_ i` nb_ molac][f ij_l[ncp_ f_p_fm)
\[m_^ ih nb_ ehiqf_^a_ i` p[lc[\cfcns i` nb_ mech giljbifias) cm b_fj`of ch
m_f_]ncha [ jlij_l nbc]eh_mm i` nb_ al[`n+

I+ @+

O Q I I = N U

>[m_^ ih nb_ mno^s i` ^c``_l_h]_m ch nb_ mnlo]nol_ i` nb_ bog[h mech [n
^ihil mcn_m ]iggihfs om_^ `il i\n[chcha mech al[`nm) [m q_ff [m ih nb_ ^c``_l*
_h]_m l_f[n_^ ni nb_ m_r [h^ [a_ i` nb_ j[nc_hn) nb_ ijncgog [h^ []]_jn[\f_
molac][f ij_l[ncp_ f_p_fm i` nb_ al[`n ]onncha q_l_ ^_`ch_^ [h^ mogg[lcm_^+
En q[m `ioh^ nb[ n nb_ al[`nm i` _[]b f_p_f ][h \_ ]b[l[]n_lct_^ \s g_[hm i`
l_f[ncp_ j[l[g_n_lm + Ar]__^cha nb_ ijncgog f_p_f i` nb_ al[`n nbc]eh_mm l_ *
mofnm ch jlifiha_^ l__jcnb_fct[ncih i` nb_ ^ihil \_^+ A``_]ncp_h_mm i` nb_ ch^c*
pc^o[f m_f_]ncih i` nb_ mech al[`n nbc]eh_mm []]il^cha ni nb_ ^ihil mcn_ mech
m nlo] no l_ q[m jlip_^ \s ]fchc][f _rj_lc_h]_+

F 9 G I A 9

@V TY`Zi UV JnaRZddVfc UVd Rfe`XcVWWVd UVc^ZbfVd
V_ T`_dVbfV_TV UV ]R ^`caY`]`XZV Uf UVc^V UR_d ]R cnXZ`_

UV acn]ÖgV^V_e

K m n l i p m e c c ) J+ R+

Kh [ i\m_lpx _n [jjlx]cx .âch`fo_h]_ ^_ c â[a_) ^o m_r _n ^_ f[ fi][fcm[ncih mol f[
giljbifiac_ ^_ f[ j_[o bog[ch_ ^[hm f_m fi][fcnxm f_m jfom miop_hn oncfcmx_m jiol
jlxf_p_l ^_m al_``_m ^_lgcko_m+ H_m lxmo fn[ nm ihn j_lgcm ^_n_lg ch_l f[ jli`ih^_ol
ijncg[f_ io jli`ih^_ol g[rcg[c_ ^_ f[ m_]ncih ^_ jlxföp_g_hn ^_m al_``ihm ^_lgcko_m+

Kh [ ]ihmn[nx ko_ f_m al_``ihm ^_lgcko_m ^_ nihm f_m hcp_[or j_op_hn anl_ ]b[*
l[] n_l cm_m j[l ^_m j[l[gönl_m giljbifiacko_m l_f[nc`m ohcnm+ H_ ^xj[mm_g_hn ^o hcp_[o
ijncg[f ^_ f[ jli`ih^_ol ^_ m_]ncih [jjiln_ ]igg_ ]ihmxko_h]_ oh_ aoxlcmih jli*
fihax_ [o fc_o ^o jlxföp_g_hn+ Hâ_``c][]cnx ^_ ]_nn_ gxnbi^_ ^_ jlxföp_g_hn) koc ]ih*
mcmn_ _h jli`ih^_ol ^_m al_``ihm ^_lgcko_m) ch^cpc^o_cf_g_hn ]bicmc_ m_fih f[ gil*
jbifiac_ ^o ^_lg_ [o fc_o ^_ jlxföp_g_hn) [ xnx ]ih`clgx j[l câi\m_lp[ncih ?fchcko_+

V Q O = I I A J B = O O Q J C
8ZV KRY] UVc GeRc\V g`_ 8Vc^Re`^Rfe`ecR_da]R_eReV_

Z_ 5SYR_XZX\VZe g`_ UVc A`caY`]`XZV UVc <Rfe

R_ UVc 9_e_RY^VdeV]]V

K m n l i q m e c d ) J+ R+

@_l Ach`fomm ^_m =fn_lm) ^_m C_m]bf_]bnm oh^ ^_l Hie[fcmc_loha [o` ^c_ Iiljbifi*
ac_ ^_l g_hm]bfc]b_h D[on [h ^_h On_ff_h) ^c_ [g b[o`camn_h tol Ahnh[bg_ pih @_l*
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g[nigj`lijy_h ^c_h_h) qol^_ \_i\[]bn_n oh^ _cha_m]b[ntn+ =o` Cloh^ ^_l Ala_\hfmm_
q [l^_h ^c_ ijncg[f_h oh^ hi]b giafc]b_h Cl_ht_h ^_l O]bhcnnc_`_ ^_l @_lg[nignl[hm*
jf[hn[ n_ `_mna_f_an+

Am qol^_ `_mna_mn_ffn) g[h ^c_ @_lg[nignl[hmjf[hn[ n_ d_^_l A\_h_ ^ol]b _chb_cn*
fc]b_ l_f[ncp_ giljbifiacm]b_ L[l[g_n_l ]b[l[e n_ l cm c_ l_h e[hh+ @[m K\_lm]bl_cn_h ^_l
ijncg[f_h A\_h_ ^_l O]bhcn nc_`_ b[ n _ch_ R_lf[ha_loha ^_m D_cf_hm ^_l Ahnh[bg_mn_ff_
tol Bifa_+ @c_ A``_encpcn[n _ ch_l ch^cpc^o_ff_h S[bf ^_l On[le_ ^_l @_lg[nig nl[hmj f[h*
n[n_ gcn Nnc]emc]bn [o` ^c_ Iiljbifiac_ ^_l D[on ^_l Ahnh[bg_mn_ff_ qol^_ ^ol]b efc*
hcm]b_ >_i\[]bnoha_h \_mn[ncan+

N A O Q I A J
GV]VTTZp_ UV] VdaVd`c UV ]`d Rfe`ecR_da]R_eVd Unc^ZT`d

V_ UVaV_UV_VZR UV ]R ^`cW`]`XoR UV ]R UVc^Zd V_ ]R k`_R UV ]R e`^R

K m n l i p m e c ) J+ R+

O_ _r[gchz s _p[foz f[ ch`fo_h]c[ ^_ f[ _^[^) _f m_ri s f[ fi][fct[]czh mi\l_ f[
gil`ifiay[ ^_ f[ jc_f bog[h[ _h fim foa[l_m oncfct[^im ]ih gwm `l_]o_h]c[ j[ l[ f[
nig[ ^_ chd_lnim ^xlgc]im+ = \[m_ ^_ fim l_m*ofn[^im `o_lih _mncjof[^im fim hcp_f_m
zjncgim s fim _rnl_g_m ni^[py[ mijiln[\f_m ^_ f[ jli`oh^c^[^ ^_f ]iln_ _h ][mi ^_ fim
n l[hmj f[h n_m ^xlgc]im+

O_ ^_n_]nz ko_ fim nl[hmj f[h n_m ^xlgc]im ^_ ni^im fim hcp_f_m jo_^_h m_l ][l[]*
n_lct[^im jil j[lwg_nlim hilg[fct[^im l_f[ncp_m gil`ifzac]im+ =E _r]_^_lm_ _f hcp_f
zjncgi ^_ f[ jli`oh^c^[^ ^_f ]iln_ ]igi l_mofn[^i n[ l^[ gwm _h ]c][ nlct[lm_ _f foa[l
^_ f[ nig[+ Lil ]ihnlif_m ]fchc]im m_ jo^i ]igjli\[l fi _`c][t ^_ oh[ m_f_]]czh ch *
^cpc^o[f ^_f _mj_mil ^_ fim nl[hmj f[h n_m ^xlgc]im _h pch]of[]czh ]ih f[ gil`ifiay[
^_ f[ jc_f _h foa[l ^_ f[ nig[+

N A B A N A J ? A O

.+ 5c[Vg% H' >'3 Pb_lg[f Ehdolc_m+ I_^c]y*
h[) H_hchal+ ^jn+) 4-0) .633+

/+ ?RkR_edVgR% B' 8'3 Cliqnb ]b[ha_m i`
nb_ mech m nlo] nol_ ch ]bcf^l_h [h^ nb_cl
cgjiln[h]_ `il `l__ mech al[`nm + =]n[ ?bcl+
j f[ m n ) ..) . 7 3.) .636+

0+ DRUXVee% 9' 7'3 ?[fc\l[n_^ chn_lg_^c[n_
mech al[`nm+ Oola+ Csh_]+ K\mn_n+) 36 7 446)
.606+

1+ N`]em_% >'3 @c_ =hq_h^oha ^_m Oj[fn*
b[o nf[jj_hm ch ^_l ?bclolac_+ ?bclolac_)
>o^[j_mn) 06.) .63/+

@l+ J+ R+ Kmnlipmecs) O[l[nip Ehmncnon_ i` I_^c]ch_)
@_j[lng_hn i` Kj_l[ncp_ Oola_ls) /-*f_ncd[ RHGOI mnl+ ../) O[l[nip) QOON
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5 7 H 5 7 < = F I F ; = 5 9 D @ 5 G H = 7 5 9 + 0% ,% * 2 1 .

I_^c][f =][^_gs) Oi`c[ %>ofa[lc[&
@_j[lng_hn i` Lf[mnc] Oola_ls

@cl_]nil Lli`+ R+ Fipn]b_p) I+ @+) @lO]+
?b[cl i` I_^c][f C_h_nc]m

@cl_]nil Lli`+ I+ Ptih_p[) I+ @+) @lO]+

(7&3.4(&7549&78&1 )>89745-> " 9< 4 (&8* 7*54798

A+ CAKNCEAR) I+ PV=JP?DAR=

E J P N K @ Q ? P E K J

Eh .605) Bl__g[h [h^ Ob_f^ih ^_m]lc\_^) `il nb_ `clmn ncg_) nqi ]bcf^l_h
qcnb p_ls ohomo[f ]l[hci][ljin[lm[ f ]b[ha_m c^_hnc`scha nb_g [m j[lnm i` [
msh^lig_ [h^ h[gcha cn Ü]l[hci][ljin[lm[f ^smnlijbsá + Knni %.620& [h^ Gofnt
%.63.& ^_m]lc\_^ mcgcf[l ][m_m) [h^ ch .630) >olc[h jo\fcmb_^ [hinb_l `iol ][m*
_m qcnb nb_ m[g_ ]fchc][f `_[nol_m+ @o_ ni nb_ j_]ofc[l `ilg i` nb_ `[]c[f a lc*
g[]_ qcnb fcjm [m ch qbcmnfcha b_ ][ff_^ cn nb_ Üqbcmnfcha*`[]_ msh^lig_á+ >_*
][om_ i` cnm l[lcns) ihfs /2 ][m_m i` nbcm msh^lig_ b[p_ mi `[l \__h l_jiln_^
ch g_^c][f fcn_l[nol_+

Eh nb_ `iffiqcha l_jiln) nqi ][m_m i` nb_ qbcmnfcha*`[]_ msh^lig_ [l_ jl_*
m_hn_^+ Pb_s [l_ i` ch n_l_mn ch nb[ n nb_s [l_ nb_ `clmn mo]b ][m_m _p_l ^_m]lc\_^
ch >ofa[lc[+

? H E J E ? = H K > O A N R = P E K J O

7RdV *

L+ Pt+ R+) [ \is) q[m [^gcnn_^ ch nb_ ?fchc] i` Lf[mnc] Oola_ls) Oi`c[ [n /
s_[lm [h^ 0 gihnbm %ch .646& \_][om_ bcm ohomo[ffs mg[ff gionb bch^_l_^ nb_
]bcf^âm `__^cha %Bca+ .&+ Och]_ nb_h) nb_ \is b[m b[^ l_j_[n_^ ij_l[ncihm `il
j_m _kochip[lom [n [h ilnbij_^c] ]fchc]+ D_ q[m \ilh i` [ m_]ih^ hilg[f
jl_ah[h]s+ Pb_ `clmn jl_ah[h]s _h^_^ ch nb_ \clnb i` [ b_[fnbs \is+

Pb_ `[]_ mbiqm ]b[l[]n_lcmnc] ^smgiljbcmg+ En cm `f[n qcnb ionmn[h^cha
tsaig[nc] \ih_m [h^ jligch_hn mojl[]cffc[ls lc^a_m+ Pb_ `il_b_[^ cm bcab) nb_
`lihn[ f no\_lm [l_ q_ff jligch_hn [h^ aliqh nia_nb_l+ Pb_ _s_m [l_ ^__j m_n
qcnb _jc][hnbom [h^ \f_jb[lijbcgimcm ch [hncgihaific^ jimcncih+ Pb_l_ cm mfcabn
]ihp_la_hn mnl[\cmg+

Pb_ him_ cm mg[ff qcnb [ mbiln ]ifog_ff[ [h^ nb_ [f[_ h[mc ]olp_^ oj*
q[l^ ch nb_ gc^^f_ l_mofncha ch [jj[l_h n ]ifi\ig[+ Dcab ojj_l fcj+ Pb_ jbcfnl[f
lc^a_m [l_ q_ff g[le_^) nb_ jbcfnlog cm f[la_+ Pb_ gionb cm mi mg[ff Ö /- gg
Ö nb[n cn b[l^fs f_nm nb_ mg[ff_mn mjiih ch+ Pbcm ]igjfc][n_m chmj_]ncih i` nb_
n__nb) j[lnc]of[lfs) nb_ j[f[n_+ Pb_ ojj_l [h^ fiq_l fcjm [l_ m_n [m ch qbcmnfcha+
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Pb_ cgjl_mmcih cm l_ch`il]_^ \s nb_ ^__j m_n h[mif[\c[f ^_jl_mmcih %mof]c&+
Pb_ m[acn[f ^_jl_mmcih cm m_j[l[ n_^ [n nb_ mc^_ \s nqi p_lnc][f mof]c) nb_ g_hni*
f[\c[f mof]om cm m_n bcab+ Pb_ g[h^c\f_ cm i\pciomfs oh^_lmct_^+ Oig_ i` nb_
n__ nb [l_ ion i` [fcahg_hn [m c` nb_ g[h^c\f_ q_l_ mblohe_h+ Pb_ _[lm [l_
mg[ff [h^ lin[n_^ \[]eq[l^m+

Bca+ f[ ) \) ]) ^ Ö L+ P+ R+ [n / s_[lm) 0 gihnbm

Pb_ h_]e cm mbiln+ Pb_ ]b_mn cm ^_`ilg_^ qcnb [ jcn ch nb_ ^cmn[f j[l n i`
nb_ \l_[mn \ih_+

Pb_ `cha_lm i` nb_ b[h^m [l_ `f_r_^) qcnb ofh[l ^_pc[ncih+ Pb_ nbog\m [l_ ch
[^^o]ncih+ =`n_l nqi s_[lm i` nl_[ ng_hn qcnb g[mm[a_) nb_ `f_rncih ]ihnl[]*
no l_ cm ^cgchcmb_^) [h^ nb_ \is ][h _r_l]cm_ alcjjcha []ncih \_][om_ i` nb_
ijjimcha `oh]ncih i` nb_ nbog\+ Pb_ mech ih nb_ `f_rcih mol`[]_ i` nb_ j[fgm
fiiem g[]_l[n_^+ Pb_ [lgm gom]f_m [l_ bsjijf[mnc]+ Pb_ j[mmcha `lig jli *
h[ncih ni mojch[ncih cm fcgcn_^+ Pb_ fiq_l fcg\m [l_ T*mb[j_^) [fmi qcnb bsji*
jf[mnc] gom]f_m) g[chfs ch nb_ ]lo l[ f l_acih+ Pb_ `iin cm bsjijf[mnc]+ =`n_l
mcr molac][f ij_l[ncihm) nb_ \is cm [\f_ ni q[fe qcnb nb_ [c^ i` ilnbij_^c]
mbi_m+

Pb_ g_hn[f ]ih^cncih ]ill_mjih^m ni nb_ [a_+
= ]fchc][f _r[gch[ncih mbiq_^ nb_ gc]limnigs [h^ nb_ jion_^ fcjm ni \_

^o_ ni ]ihnl[]nol_ i` nb_ il\c]of[lcm ilcm gom]f_+ Pb[n ^_n_lg ch_^ nb_ molac]*
[f [jjli[]b ni gsinigs [n nb_ nqi ]ilh_lm i` nb_ gionb+
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= a_h_[fiac][f chp_mnca[ncih i` nb_ ginb_lâm [h^ `[ nb _ l âm `[gcfs bcmnils
l_p_[f_^ hi j[nbifiac][f `[]nilm+ Jil q_l_ nb_l_ nb_ mfcabn_mn mcahm i` nb_
qbcmnfcha*`[]_ msh^lig_ ch nb_ a l[h^j[l_h nm â bcmnils+ = ]snia_h_nc] _r[gch*
[ncih i` nb_ ]bcf^ mbiq_^ hilg[f g[f_ e[lsinsj_+

Bca+ E^+

7RdV +

I+ @+ J+ %Bca+ /&) hiq .6 gihnbm if^) q[m `clmn _r[gch_^ [n [ g_^c][f
a_h_nc]m ]ihmofncha ]_hnl_ +qcnb [ pc_q ni ^_n_lgchcha nb_ lcme i` bcm ginb_lâm
b[pcha [ m_]ih^ ]bcf^+ D_ q[m \ilh i` nb_ `clmn hilg[f jl_ah[h]s) q_cabcha
0).-- a) \i^s f_hanb 2. ]g+ Pb_ \[\sâm j_]ofc[l `[]_ i` ^_`ilgcnc_m i` nb_ fcg\m
q_l_ hin_^ [fl_[^s [n nb_ ncg_ i` ^_fcp_ls+
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Ap_h [ ]olmils chmj_]ncih l_p_[fm go]b `[]c[f ^smgiljbcmg7 nb_ [f[_ h[mc
[l_ ]olp_^ ojq[l^ ch nb_ gc^^f_ l_m_g\fcha h[m[f ]ifi\ig[) nb_ l_f[ncp_fs
mg[ff gionb cm lcac^ ch ij_hcha) nb_ jioncha ojj_l fcj `_[ nol_m [ qc^_ jbcf*
nlog [h^ nbch p_lgcfcih+ Pb_ h[mif[\c[f mof]om cm mfcabnfs _rjl_mm_^+ Pqi

Bca+ f_ ) `) a) b Ö Pb_ m[g_ j[nc_hn / s_[lm f[n_l

p_lnc][f mof]c m_j[l[ n_ nb_ g_^c[f ]ifogh l_[]bcha [ ^__j g_hnif[\c[f
mof]om ch bcab fi][fct[ncih+ Pb_ ]ilh_lm i` nb_ gionb [l_ ^lijj_^+ Pb_ h_]e
cm mbiln+ Pb_ `cha_lm [l_ ch [ `f_rcih ]ihnl[] nol_ qcnb ofh[l ^_pc[ncih) g[chfs
ch nb_ g_n[][ljijb[f[ha_[f dichnm) f_mm mi ch nb_ chn_ljb[f[ha_[f dichnm i` nb_
m_]ih^ [h^ nbcl^ `cha_lm+ Pb_ ni_m b[p_ [ mfcabnfs _rjl_mm_^ nc\c[f ^_pc[ncih)



_mj_]c[ffs ch nb_ chn_ljb[f[ha_[f dichnm+ = a_h_[fiac][f chp_mnca[ncih l_p_[f_^
hi `[gcfs bcmnils i` [ mcgcf[l j[nbifiac][f ]ih^cncih+ Pb_ ginb_l %Bca+ 0& b[^
[ jcn oh^_l nb_ fiq_l fcj p_lgcfcih) \on hin inb_l j[nbifiac][f mcahm+ Pb_ `[ nb_l
b[^ hinbcha _r]_jncih[f [\ion bcg+

@ E O ? Q O O E K J

Pb_ nqi ]bcf^l_h i\m_lp_^ [n iol ^_j[lng_hn l_jl_m_hn [ q_ff ^_p_fij_^
]fchc][f jc]nol_ i` nb_ Bl__g[h*Ob_f^ih msh^lig_) [f\_cn i` ^c``_l_hn l[ n_ i`
_rjl_mmcih+ Eh ][m_ Ji+ . nb_ mcahm [l_ gil_ mnlihafs _rjl_mm_^ qcnb gc]li*
mnigc[ i` mo]b [h _rn_hn nb[ n cn b ch^_lm `__^cha [h^ l_kocl_m molac][f ij_l*
[ncih+ Pb_ `[]_ cm g[me*fce_+
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?[m_ Ji+ / jl_m_hnm [ ^c``_l_hn gi^_ i` ^_`ilg_^ `[]_ [h^ _rnl_gcnc_m)
\on ni [ `[l mg[ff_l _rn_hn+ En cm _mj_]c[ffs nb_ ]l[hc[f mcahm nb[ n [l_ f_mm ]ih*
mjc]oiom Ö gc]limnigs cm gi^_l[n_fs _rjl_mm_^) nb_ fcjm [l_ mfcabnfs jion_^
\on qcnbion `ilgcha [ no\_ [m ch qbcmnfcha+ Pb_ [lnblialsjimcm i` nb_ b[h^m cm
gi^_l[n_fs _rjl_mm_^+ Pb_ f_am [l_ f_mm ^_`ilg_^ qcnb nb_ `oh]ncih gil_ il
f_mm ohcgj[cl_^+

* " F

Bca+ / Ö I+ @+ J+ [n . s_[l) 4 gihnbm

Bca+ 0 Ö Pb_ ginb_l i` I+ @+ J+7 nb_ jcn ][h \_ m__h oh^_l nb_ fiq_l fcj p_lgcfcih
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Kol i\m_lp[ncihm ]igj[l_^ qcnb nbim_ l_jiln_^ mi `[l oh^_lfch_) ih]_
[a[ch) nb_ al_[n p[lc[\cfcns i` nb_ ]fchc][f mcahm [h^ nb_cl _rjl_mmcih+ Pb_ gimn
`l_ko_hnfs i]]ollcha mcahm [l_ [m `iffiqm7 `f[n `[]_) ^__j*m_n _s_m []]_hno[n_^
\s jligch_hn il\cn[f [l]b_m) bcab j[f[n_) fiha jbcfnlog) ofh[l ^_pc[ncih [h^
`f_rcih[f ]ihnl[] nol_ i` nb_ `cha_lm) esjbim]ifcimcm i` p[lciom _rn_hn) [h^ f_a
^_`ilgcnc_m Ö g[chfs i` nb_ `__n+ Knb_l `_[nol_m q_l_ i\m_lp_^) nii Ö _jc*
][hnbom) [hncgihaific^fs m_n _s_m) mg[ff him_) h[m[f qcham ]olp_^ ojq[l^m
l_m_g\fcha ]ifi\ig[) mbiln h_]e) nbog\ ]ihnl[] nol_ ch [^^o]ncih+ Ic]limnigc[
[h^ nb_ j_]ofc[l mb[j_ i` nb_ fcjm [m ch qbcmnfcha mbiq ]ihmc^_l[\f_ p[lc_ns)
nii+

Eh ][m_ Ji+ . nb_ gc]limnigc[ cm ]ihmc^_l[\f_ ni [ jichn qb_l_ cn cgj[clm
nb_ `oh]ncih i` nb_ gionb) qbcf_ ch ][m_ Ji+ / `__^cha cm pclno[ffs ohcgj[cl_^+
Eh nb_ `ilg_l ][m_ nb_ l_^ fcj fch_ l_m_g\f_m nb[ n ch f[\cog ^ojf_r) qbcf_ ch
nb_ f[ nn_ l ][m_ nb[n fch_ cm p_ls nbch+ Eh [ff ][m_m) ^_j_h^cha ih nb_ []]ol[]s
i` nb_ [o nbi lm â ^_m]lcjncih) nb_l_ cm [ l_`_l_h]_ ni [ ^io\f_ `olliq `lig nb_
]bch oj ni nb_ fiq_l fcj+ S_nnmn_ch _n [f+ %.65-& l_a[l^ nb_ `olliq [m j[ nbi*
ahigc] `il nb_ msh^lig_ \_][om_ nb_s q_l_ [\f_ ni m__ cn ch [ ][m_ i` nb_cl
iqh qcnb nb_ inb_l nl[ c nm i` nb_ msh^lig_ ihfs mfcabnfs _rjl_mm_^+ Pb[n j[l n c*
]of[l `_[nol_ q[m hin jl_m_hn ch nb_ b_[fnbs g_g\_lm i` nb_ `[gcfs+ Eh ][m_
Ji+ /) nb_ ginb_l b[^ [ mg[ff jcn oh^_l nb_ fiq_l fcj p_lgcfcih) fce_ nb_ ih_
qb_l_ nb_ ]ifog_ff[ l_[]b_m nb_ fcj ch ][m_m i` ^_p_fij_^ msgjnig[nifias+
En cm ^c``c]ofn ni m[s c` nbcm cm [ ][m_ i` j[nbifiac][f a_h_ chb_lcn[h]_ `lig nb_
ginb_l) [f\_cha cm mfcabnfs _rjl_mm_^) \_][om_ nb_ ]bcf^ cm nb_ ihfs ih_ ch nb_
`[gcfs+ Pb_ msgjnig) c` ]ih`clg_^) g[s \_ i` al_[ n cgjiln[h]_ ni `[gcfc_m
qb_l_ cn cm h_]_mm[ls ni ^_]c^_ qb_nb_l nbcm cm [ h_q gon[ncih iil [ j[nbifiac*
][f a_h_ qcnb ch]igjf_n_ j_h_nl[\cfcns+

Pb_ a_h_[fiac][f nl__ ^_m]lc\_^ \s S_nnmn_ch [h^ ]ihn[chcha 4 ][m_m q cnb *
ch nbl__ a_h_l[ncihm) i` qbig mcr [l_ `_g[f_ [h^ ih_ [ ^_]_[m_^ \is) jichnm
ni nb_ bsjinb_mcm i` [ ^igch[hn nsj_ i` b_l_^cns qcnb f_nb[f _``_]n ih nb_ g[f_
i``mjlcha+ = l_pc_q i` fcn_ l[ nol_ m__gm ni jlip_ nb_ ]ihnl[ls7 ion i` /4 j_l*
mihm qcnb nb[n msh^lig_) nb_ m_r cm ehiqh ch /- i` nb_g Ö .- qig_h [h^
.- g_h+ Pbcm jichnm ni hi ]ihh_]ncih \_nq__h m_r [h^ nb_ _rn_hn i` nb_ msh*
^lig_ _rjl_mmcih+ Pb_l_ cm hi ^io\n nb[ n nb_ msh^lig_ cm [h [onimig[f ^igc*
h[hn nl[ cn [m cn cm ehiqh ni \_ nl[hmg cnn_^ `lig ginb_l ni ^[oabn_l %Climm*
Gc_m_fmn_ch [h^ =\l[b[gip .64.) L`_c``_l [h^ =gg_lg[hh .64/&) `lig `[nb_l
ni mih %Bl[m_l _n [f+ .64-&) `lig al[h^ginb_l ni `[ nb_l [h^ ^[oabn_ l %S[fe_l
.63-&) il `lig al[h^ginb_l ni ginb_l) ^[oabn_l [h^ mih %S_nnmn_ch _n [f .65-&+

Pb_ mjil[^c] ][m_m i` nb_ msh^lig_ %.) 3) 5) .. [h^ iol iqh ][m_ Ji+ .&
]iof^ \_ []]iohn_^ ni h_q gon[ncih+ =m `[l [m iol ][m_ Ji+ / cm ]ih]_lh_^)
cn cm b[l^ ni m[s qb_nb_l cn mbiof^ \_ m__h [m [h chb_lcn_^ ]ih^cncih il h_qfs
^_p_fij_^ gon[ncih+

En m__gm _mm_hnc[f ni \_]ig_ mo``c]c_hnfs q_ff []ko[chn_^ qcnb nb_ msh*
^lig_ [h^ ni _mn[\fcmb nb_ ]ill_]n ^c[ahimcm Ö hin mi go]b `il nb_ joljim_
i` nb_l[j_onc][f g_nbi^m Ö [m `il jliahimcm ]ih]_lhcha nb_ inb_l ]bcf^l_h
ch nb_ `[gcfs+

F+ D+
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O Q I I = N U

Eh nb_cl ]iggohc][ncih nb_ [onbilm l_jiln ih nqi ][m_m i` nb_ qbcmnfcha*
`[]_ msh^lig_) nb_ `clmn ih_m _p_l i\m_lp_^ ch >ofa[lc[+

NAOQIA
8jdec`aYZV TcR_Z`&TRca`&eRcdR]V' 5 ac`a`d UV UVfi TRd

C _ i l a c c _ p) A+) P m [ h n ] b _ p [) I+

H_ l[jjil n jlxm_hn_ ^_or ][m ^_m Épcm[a_m mc``f[hnmÑ) l_g[lkoxm _h >ofa[lc_+

V Q O = I I A J B = O O Q J C
?cR_Z`&\Rca`&eRcdR]&8jdec`aYZV' 6VdTYcVZSf_X khVZVc :R]]V

C _ i l a c _ q) A+) P t [ h n m ] b _ q [) I+

Eh ^_l Icnn_cfoha q_l^_h tq_c B[ff_ äj`_c`_h^_l C_mc]bn_l ^[la_mn_ffn) ^c_ ch >of*
a[lc[h \_i\[]bn_n qol^_h+

N A O Q I A J
CZdec`]ZR TcR_V`&TRca`&eRcdR]' 8VdTcZaTZp_ UV U`d TRd`d

C _ i l a c _ p ) A+) P m [ h n ] b _ p [ ) I+

Ah f[ ch`ilg[]czh m_ jl_m_h n[h ^im ][mim ^_ Üf[m ][l[m mcf\[h n_má ) i\m_lp[^im _h
>ofa[lc[+

N A B A N A J ? A O
.+ 6fcZR_% :'3 >lcn+ F+ jf[mn+ Oola+) .3 7 .1-)

.630+
/+ :cRdVc% :'% DRdYRjR_% 5'% IRUZdY% A'3

F=I=) /.. 7 .04) .64-+
0+ :cVV^R_% 9'% GYV]U`_% M'3 =l]b+ @cm+

?bcf^b+) .0 7 /44) .605+
1+ ;c`dd&?ZVdV]deVZ_% 9'% 5ScRYR^`h% 5'3

L_^c[nlc]m) 14 7 .-31) .64-+

2+ Cee`% B+7 V+ Gch^_lb_cfe+) 40 7 /1-) .620+
3+ DWVZWWVc% G+) 5^^Vc^R__% I+7 V+ Gch*

^_lb_cfe+) .// 7 10) .64/+
4+ KR]\Vc% 6'3 >clnb @_`_]nm8 Klca+ O_l+

R+) //5) .63-+
5 ' KVeedeVZ_% 5'% 6fTYZ_XVc% ;'% 6cRf_%

5'% 6R__fZccVg% J'% 6RkR_% J'3 Dog+ C_h_n)
22 7 .44) .65-+

@l+ A+ C_ilac_p+) B+ I+ O+) I_^c][f =][^_gs) Onig[nifiac][f B[]ofns)
@_jn) i` Lf[mnc] Oola_ls) Oi`c[) >ofa[lc[
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5 7 H 5 7 < = F I F ; = 5 9 D @ 5 G H = 7 5 9 u + 0% ,% * 2 1 .

I_^c][f B[]ofns i` Dsac_h_) ?b[lf_m Qhcp_lmcns Ll[ao_ %?t_]bimfip[ec[&
@_j[lng_hn i` Lf[mnc] Oola_ls

D_[^ Lli`+ I+ Bwl[) I+ @+) @lO]+

8:7,*7> 4+ 8*(43)&7> 3&8&1 )*+472.9.*8
.3 :3.1&9*7&1 (1*+98

F) I öënwe

J[m[f ^_`ilgcnc_m [h^ [msgg_nls \_fiha [giha nb_ g[dil jli\f_gm i`
mola_ls `il `[]c[f ]f_`nm+ Sbcf_ jlcg[ls ^_`ilgcnc_m [l_ ]ih^cncih[f ojih nb_
nsj_ i` ]f_`n) m_]ih^[ls ^_`ilgcnc_m l_mofn `lig [ ]igjf_r chn_ll_f[ ncihmbcj
chpifpcha nb_ ^_al__ i` nb_ ]f_`n ^_`_]n) molac][f ij_l[ncih [h^ nb_ j[nc_h nâm
iqh ^_p_fijg_hn+

Pb_ \_mn ncg_ `il [ ^_`chcncp_ l_]ihmnlo]ncih i` nb_ him_ ch ]f_`nm ]ihncho_m
ni \_ [ giin jichn+ =^pi][n_m i` qb[n cm ehiqh [m jlcg[ls l_]ihmnlo]ncih [n
nb_ ncg_ i` nb_ jlcg[ls monol_ i` nb_ fcj %>_le_f_s) .626) >liqh [h^ I]@iq_ff)
.61.) N_shif^m [h^ Dilnih) .632) [h^ inb_lm& b[p_ nb_cl [^p_lm[lc_m [giha
mola_ihm qbi jl_`_l ni ^_f[s nb_ ^_`chcncp_ ]ill_]ncih i` nb_ himnlcf ohncf if^_l
[a_ il _p_h ohncf [^ofnbii^ %R_[o) .60.) Ccffc_m [h^ Gcfh_l) .60/) I[l]em _n
[f+) .631) I[nnb_qm) .635) ?ihp_lm_ _n [f+) .644) _n]+&+ =n jl_m_hn) ch]l_[mchafs
gil_ mola_ihm m__g ni `[piol nb_ gil_ ]ihm_lp[ncp_ [jjli[]b) _p_h nbim_
qbi `ilg_lfs om_^ ni \_ hin_^ `il nb_cl l[^c][fcmg %I]fh^i_ [h^ N__m) .626&+
=]]il^cha ni a_h_l[f ehiqf_^a_) nb_ ][lncf[achiom m nlo]no l_m i` nb_ him_ [l_
mi ^_fc][n_ ch nb_ `clmn gihnbm i` fc`_ nb[ n hin _p_h g_nc]ofiom ][l_ ch nb_cl
cmif[ncih ][h jl_p_hn g[dil ^[g[a_ [h^) [^^_^ ni nbcm) nb_ l_mofn i` nb_ ]il*
l_]ncih cm ohfce_fs ni f[mn fiha %?ihp_lm_ _n [f+) .644&+

P[echa [ ]igjl_b_hmcp_ pc_q) m_]ih^[ls h[m[f ^_`ilgcnc_m ch `[]c[f ]f_`nm
][h \_ ]b[l[]n_lct_^ \s [\_ll[ncihm i` nb_ ncj i` nb_ him_ %qcha [h^ mech
m_jnog&) jclc`ilg [j_lnol_ i` nb_ g[rcff[ [h^ m_jnog %?ihp_lm_ _n [f+) .644&+
?iff[jm_ [h^ ^iqhq[l^ mbc`n i` nb_ qbif_ qcha ih nb_ ]f_`n*[``_]n_^ mc^_
[l_ nb_ ^igch[hn m_]ih^[ls ^_`ilg[ncih i` nb_ him_ ch ohcf[ n_l[ f ]f_`nm+ =f*
nbioab g[hs [nn_gjnm b[p_ \__h g[^_ ni ]ill_]n nbcm h[m[f ^_`ilgcns [fl_[^s
[n jlcg[ls ij_l[ncih) nb_ ]ill_]ncih i` nb_ [\ip_ ]igjih_hn ^i_m hin m__g
ni e__j oj qcnb nb_ ]ill_]ncih i` nb_ fcj %I]fh^i_ [h^ N__m) .626&+ Bil nb[n
l_[mih) gimn jf[mnc] mola_ihm ^_f[s nb_ ^_`ilg_^ himnlcf ]ill_]ncih ohncf mig_
jimn*ij_l[ncp_ ^[n_ %Q]bc^[) .64.) Bodcgilc [h^ D[lcn[) .65/) Icff[l^) .65/)
Emmbcec _n [f+) .65-) ?ihp_lm_ _n [f+) .644) _n]+&+ =ff i` nb_g [cg [n g[echa nb_
mb[j_ i` nb_ ]iff[jm_^ [h^ `[ff_h himnlcf [m fce_ nb_ oh[``_]n_^ mc^_ [m jimm*
c\f_+

=n nb_ Ll[ao_ @_j[lng_hn i` Lf[mnc] Oola_ls) nii) m_]ih^[ls ^_`ilgcns i`
nb_ him_ \_fiham [giha nb_ ^[cfs jli\f_gm i` molac][f nl_[ ng_hn `il `[]c[f

.3-



]f_`nm+ Pi ]ill_]n nb_ ncj i` nb_ him_) om_ cm g[^_ i` q_ff*nlc_^ molac][f n_]bhc*
ko_m \s `il_cah [onbilm %>liqh [h^ I]@iq_ff) .61.) Iomal[p_) .63.) Icff[l^)
.643& [m q_ff [m i` nb_ ^_j[lng_hnâm iqh g_nbi^ %Dlcphweipw [h^ Bwl[) .642&+
Eh ).65.) q_ jlijim_^ [h^ chnli^o]_^ chni jl[]nc][f om_ ih_ i` nb_ jimmc\f_
molac][f ]ill_]ncihm i` ^_`ilg_^ himnlcf ch ohcf[ n_l[ f ]f_`m+

Pi p_lc`s nb_ mocn[\cfcns i` nb_ jlijim_^ molac][f mnl[n_as q_ jli]__^_^
`lig [h _rn_hmcp_ ]fchc][f [mm_mmg_hn i` m_]ih^[ls h[m[f ^_`ilgcnc_m [h^ [msg*
g_nls ch [ alioj i` ./- j[nc_hnm qcnb `[]c[f ]f_`nm %Iöëüwe [h^ êg[b_f) ch
jl_mm& + =^^_^ ni nbcm q_l_ nb_ l_mofnm i` jimngiln_g [h[fsm_m i` nb_ him_m
i` ./ mncff*\ilh ]f_`n*[``_]n_^ `i_nom_m+ Pb_ [h[nigc][f [h^ bcmnifiac][f ` ch^*
cham nbom []]ogof[n_^ q_l_ ]igj[l_^ qcnb inb_l [o nbi lm â ^[n[ %Jipim_fip)
.646) Do``g[h [h^ Hc_lf_) .616) On_hmnlig [h^ K\_la) .63.&+ Eh [al__g_hn qcnb
nbim_ [onbilm q_ l_[]b_^ ]ih]fomcihm qbc]b m_lp_^ [m [ \[mcm `il nb_ jli*
jim_^ molac][f ij_l[ncih+

Pb_ ][om_ i` nb_ gimn nsjc][f ^_`ilg[ncih i` nb_ ncj i` nb_ him_ Ö nb_
^lij [h^ `f[nn_hcha i` nb_ [f[ h[mc ih nb_ ]f_`n*[``_]n_^ mc^_ qcnb nb_ [msg*
g_nlc] jligch_h]_ i` nb_ ncj ih nb_ oh[``_]n_^ mc^_ Ö mbiof^ \_ mioabn ch
nb_ ][o^[f [h^ `ilq[l^ mbc`n i` nb_ qbif_ [f[l ][lncf[a_) ch [ al_[ n_ l [haf_
\_nq__h nb_ nqi ]lol[ i` nb_ al_[ n_ l [ f[l ][lncf[a_) [h^ ch nb_ ]iff[jm_ i` cnm
f[ n_l[f ]lom+ Eh [^^cncih ni nb[n) nbcm f[ n_l[f ]lom mbiqm [ ]ih][p_ ^_`ilgcns
ch cnm ]_hnl_) [h [hig[fs `ioh^ cgg_^c[n_fs [`n_l \cl nb %Bca+ .) Bca+ /& [m q_ff
[m f[ n_l ch fc`_ %On_hmnlig [h^ K\_la) .63.&+

?ihm_ko_hnfs) fiiecha `il nb_ lcabn ech^ i` ^_`ilg_^ himnlcf ]ill_]ncih
q_ q_l_ n[echa chni []]iohn hin ihfs nb_ h__^ ni ]ill_] n nb_ ]iff[jm_^ _^a_

Bca+ .+ Limngiln_g jl_j[l[ ncih qcnb jlcg[ls ^_`ilg[ncih i` nb_ a l_[ n_ l [ f[l ][ln cf[a_
ch [ nin[f ohcf[ n_l[f ]f_`n
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i` nb_ himnlcf ih nb_ ]f_`n mc^_ \on [fmi nb_ h__^ ni ]ihmnlo]n [ mgiinb ]ih*
p_r lioh^cha i` nb_ ]iff[jm_^ f[n_l[f ]lom i` nb_ al_[ n_ l [ f[l ][lncf[a_+

Qmcha [ j[l[g[la ch[f ch]cmcih ch nb_ ]_hnl_ i` nb_ p_mnc\of_) [ `iffiq*oj
ni nb_ ]ifog_ff[l ch]cmcih) q_ _rjim_ [h^ \fohnfs ^cmm_]n nb_ [hn_l cil jligc*
h_hn g[lach i` nb_ g_^c[f [h^ f[ n_l[ f ]lo l[ i` nb_ al_[ n_ l [f[l ][lncf[a_

Bca+ /+ ?ih][p_ ^_`ilgcns i` nb_ a l_[ n_ l [ f[ l ][lncf[a_ f[ n_l[ f ]lom ih nb_ ]f_`n mc^_
Ö [ bcmnifiac][f pc_q

=`n_l b[pcha gi\cfct_^ nb_ f[n_l[f ]lom `lig nb_ mech nblioabion cnm _rn_hn
[m q_ff [m `lig nb_ [hn_l cil nqi nbcl^m i` nb_ p_mnc\of[l fchcha %f_[pcha nb_
jimn_lcil nbcl^ ohcn_^ qcnb nb_ go]im[& q_ _r]cm_ nb_ ]iff[jm_^ g[lach i`
nb_ qbif_ [f[l ][lncf[a_ %ch]fo^cha nb_ g_^c[f ]lom& oj ni nb_ f_p_f i` nb_
oh[``_]n_^ mc^_ %Bca+ 0=&+ Pb_h q_ jf[]_ [ mchaf_ `ch_ ohl_gip[\f_ g[nnl_mm
monol_ ih nb_ al_[ n_ l [f[l ][lncf[a_ f[ n_l[f ]lom [ `_q gcffcg_nl_m `lig nb_
gc^^f_ i` nb_ ]ih][p_ ^_`ilgcns) [h^ \s joffcha [h^ ehinncha cn oh^_lh_[nb
nb_ p_mnc\of[l fchcha q_ acp_ nb_ ][lncf[a_ nb_ l_kocl_^ lioh^ mb[j_ ih nb_
ionmc^_ %Bca+ 0>) Bca+ 0?&+ Pb_h q_ l_gip_ nb_ nsjc][f `if^ ih nb_ [f[ ch nb_
p_mnc\of_ omcha m[acnn[ffs ]ih^o]n_^ _r]cmcih i` nb_ ionmn[h^cha ion_l _^a_
i` nb_ f[n_l[f ]lom i` nb_ al_[ n_l [f[l ][lncf[a_+ Pb_ _r]_mm go]im[f fchcha
qcff nb_h j_lgcn nb_ jf[hh_^ g_^c[f mbc`n [n nb_ ncg_ i` nb_ ][lncf[a_ l_ *
jimcncih+

= `_q `ch_ j_lj_h^c]of[l ch]cmcihm i` nb_ [^_ko[n_fs _r]cm_^ mech _^a_
i` nb_ h[m[f qcha qcff l_mofn ch cnm jlifiha[ncih+ Oig_ncg_m cn qcff \_ h_]_mm*
[ls ni l_gip_ nb_ mqiff_h chn_lmncnc[f mo\]on[h_iom ncmmo_ i` nb_ ilcach[f g [l*
ach ni g[e_ nb_ nbc]eh_mm i` nb_ l_]ihmnlo]n_^ _^a_ g[n]b nb_ inb_l mc^_+ Scnb
nb_ [f[l ][lncf[a_ l_jim_^ ch nb_ ^cl_]ncih i` nb_ ncj i` nb_ him_ [h^ `iffiq*
cha nb_ monol_ i` nb_ _^a_ i` nb_ qcha q_ `cr nb_ ][lncf[a_ ch cnm h_q jimcncih
qcnb nqi nl[hm]ifog_ff[l mncn]b_m %Bca+ 0@&+
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Kon i` nb_ /. ][m_m i` m_]ih^[ls himnlcf ^_`ilgcns ij_l[n_^ ih omcha nbcm
g_nbi^ nb_ \_mn l_mofnm q_l_ []bc_p_^ ch nbim_ j[nc_hnm qbi Ö [n nb_ ncg_
i` nb_ jlcg[ls ij_l[ncih il f[ n_l ih Ö q_hn q cnbion [hs [nn_gjn_^ ]ill_]ncih
i` nb_ ]iff[jm_^ h[m[f qcha ih nb_ ]f_`n*[``_]n_^ mc^_ %Bca+ 1[) \) ]) ^&+

Eh nb_ m_p_l_mn h[m[f ^_`ilgcnc_m qb_l_ hin ihfs nb_ ncj i` nb_ him_ [h^
nb_ [f[ h[mc [l_ [``_]n_^ \on qb_l_ nb_ qbif_ b[f` i` nb_ him_ ih nb_ ]f_`n*
[``_]n_^ mc^_ cm ]iff[jm_^ [h^ `[ff_h) gi\cfct[ncih i` [ff i` nb_ [f[l ][lncf[a_
[h^ cnm m_j[l[ncih `lig nb_ go]im[ nblioabion cnm _rn_hn jlip_^ [h _``_]ncp_
ijncih+ Kh]_ [a[ch) [`n_l [ gi^_ff[ncih g[nnl_mm monol_ b[m \__h jf[]_^ ch nb_
]_hnl_ i` nb_ ]ih][pcns i` nb_ f[ n_l[f ]lom [h^ [`n_l nb_ _rnclj[ncih i` nb_ qbif_
i` nb_ g_^c[f ]lom [h^ g[lach[f _r]cmcih i` nb_ f[ n_l[ f ]lom) nb_ [f[l ][ l n c*
f[a_ cm b_f^ ch [ msgg_nlc][f jimcncih qcnb nb_ inb_l mc^_ \s g_[hm i` [h [^_*
ko[n_ _r]cmcih i` nb_ mech moljfom `lig nb_ g[lach) [h^ \s g_[hm i` nl[hm*
]ifog_fc[l g[nnl_mm mo nol_m %Bca+ 2[) \) ]) ^&+

@_mjcn_ nb_ jf[mnc] mola_ihmâ olcl_f[ncha _``iln ni acp_ nb_ him_ cnm h[ nol[ f
mb[j_ ch `[]c[f ]f_`nm [fl_[^s [n nb_ ncg_ i` nb_ jlcg[ls monol_ i` nb_ fcj) nb_
l_mofnm i\n[ch_^ [l_ hin [fq[sm `offs m[ncm`[]nils+ Bil nb[ n l_[mih) gimn i`

Bca+ 0 =) >) ?) @+ Oolac][f jli]_^ol_ ^c[al[g
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nb_g [cg [n i\n[chcha ijncgog l_mofnm m_]ih^[lcfs qbcf_ ]ill_]ncha nb_ h[m[f
[msgg_nlc_m [h^ ^_`ilgcnc_m+

?iff[jm_^ [h^ `[ff_h [f[ h[mc ih nb_ ]f_`n mc^_ cm ih_ i` nb_ gimn ]ih*
mjc]oiom m_]ih^[ls h[m[f ^_`ilgcnc_m ch ohcf[ n_l[f ]f_`nm+ I_s_l [h^ Liof_h[m
%.644&) Disn ^_ Gf_ch_ %.622&) >liqh [h^ I]@iq_ff %.61.& [h^ inb_lm jl_`_l
ni _r]cm_ nb_ ]iff[jm_^ ][lncf[a_ [h^ nb_ mech i` nb_ [f[l g[lach ni i\n[ch
msgg_nls qcnb nb_ inb_l mc^_+ Bil nb_ m[g_ joljim_) I]fh^i_ [h^ N__m %.626&)
On_hmnlig %.632&) N_shif^m [h^ Dilnih %.632& gip_ nb_ qbif_ [f[l ][lncf[a_
ojq[l^m ni `cr cn qcnb monol_m ch cnm h_q jimcncih+ N__m _n [f+ %.633&) ch nb_
`ilg i` m[acnn[ffs ^cl_]n_^ mg[ff ch]cmcihm i` nb_ [f[l ][lncf[a_) il Bodcgilc
[h^ D[lcn[ %.65/&) Icff[l^ %.65/&) Q]bc^[ %.64.&) [h^ inb_lm omcha ohl_gip*
[\f_ g[nnl_mm monol_m) nls ni l_mnil_ nb_ [h[nigc][f [haf_ \_nq__h nb_ nqi [f[l
][lncf[a_ ]lol[ ih nb_ [``_]n_^ mc^_+ Pbcm l_mnil[ncih cm []bc_p_^ \s g_[hm
i` jl_pciom gi\cfct[ncih [h^ `cr[ncih i` nb_ [f[l ][lncf[a_ ni nb_ ]ihnl[ f[ n_l[ f
mc^_+ Cilh_s %.640& [h^ I[nnb_qm %.635& l_mncno n_ nb_ ]iff[jm_^ qcha ]ih*
p_rcns \s cgjf[hncha ][lncf[a_ `lig nb_ _rn_lh[f _[l+

Kjchcih p[lc_m [m ni nb_ gimn mocn[\f_ ncgcha i` m_]ih^[ls ]ill_]ncih
`il h[m[f ^_`ilgcns [h^ [msgg_nls ch ohcf[ n_l[f ]f_`nm+ Bil chmn[h]_) Icff[l^
%.65/& jonm cn `lig miih [`n_l nb_ jlcg[ls ij_l[ncih i` nb_ fcj oj ni [^o fn*
bii^+ I_s_l [h^ Liof_h[m %.644&) I[mm_c _n [f+ %.65/& l_]igg_h^ molac][f
]ill_]ncih `il h[m[f ^_`ilgcns ni n[e_ jf[]_ ch nb_ jl_*m]biif [a_) Jcmbcgol[
%.644&) Dlcphweipw [h^ Bwl[ %.642& hin ohncf [^ofnbii^+

?ihmc^_lcha nb_ al_[n p[lc[\cfcns i` m_]ih^[ls h[m[f ^_`ilgcnc_m ch ohc*
f[ n_l[f ]f_`nm hih_ i` nb_ molac][f mnl[ n_ac_m ][h \_ [\mifonct_^+ Llcil ni nb_
jf[hh_^ ]ill_]ncp_ ij_l[ncih) p_ls go]b qcff ^_j_h^ ih nb_ j[lnc]o f[l mola_ihâm
_rj_lc_h]_ [h^ jli`_mmcih[f mecffm ni g[e_ [ aii^ [mm_mmg_hn i` nb_ ^_`_]n
[h^ ni ^_n_lgch_ nb_ molac][f n_]bhcko_ mocn[\f_ `il cnm ]ill_]ncih+ Pb_ jol*
cjim_ i` iol l_jiln q[m ni g[e_ [ ]ihnlc\oncih ni nb_ mifoncih ni nb_ gimn
` l_ko_hn m_]ih^[ls ^_`ilgcns i` nb_ him_ ch ohcf[ n_l[ f ]f_`nm) c+ _+ ni nb_ molac]*
[f ]ill_]ncih i` nb_ ]iff[jm_^ [h^ ^liijcha [f[ h[mc ih nb_ ]f_`n*[``_]n_^ mc^_+

F+ D+

O Q I I = N U

Pb_ [onbil l_jilnm ih [ q_ff nlc_^ molac][f n_]bhcko_ om_^ `il nb_ ]il*
l_]ncih i` nb_ ^liijcha [h^ ]iff[jm_^ [f[ h[mc ih nb_ ]f_`n*[``_]n_^ mc^_ [m
nb_ gimn `l_ko_hn h[m[f ^_`ilgcns ch ohcf[ n_l[f ]f_`nm+ Pb_ \_mn l_mofnm q_l_
[]bc_p_^ ch nbim_ j[nc_hnm qbi b[^ b[^ hi jl_pciom ]ill_]ncih i` nb_ ^_`ilg*
_^ himnlcf j_l`ilg_^ ih nb_ ]f_`n mc^_+

NAOQIA
7`_ecZSfeZ`_ m ]R TYZcfcXZV UV UZWW`c^Zend

Uf _Vk TYVk ]R UZgZdZ`_ f_Z]RencR]V
I ö ë n w e ) F+

Hâ[o n_ol [fföao_ oh jli]x^x ijxl[nicl_ \c_h xjliopx) ^_mnch_ w f[ ]ill_]ncih ^_
.â[cf_ ^o h_t [\[cmmx_ _n ^x`[cff c_ ^o ]znx ^_ f[ ^cpcmcih+ ?_f[ jlxm_hn_ f[ ^c``ilgcnx
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]fo h_t f[ jfom `lxko_hn_ ^_m ^cpcmcihm ohcf[ nxl[f_m+ H_m g_cff_olm lxmo fn[ nm ihn xnx
i\n_hom ]b_t f_m g[f[^_m koc h â[p[c_hn mo\c [o]oh_ ij_l[ncih [hnxl c_ol_) ^_ `[aih
]ill_]ncp_) ^_ .â[cf_ ^o h_t ^c``ilgx_ ^o ]inx ^_ f[ ^cpcmcih+

V Q O = I I A J B = O O Q J C
9Z_ 6VZecRX kfc 7YZcfcXZV dV\f_URcVc BRdV]UVW`c^ReZ`_V_

SVZ VZ_dVZeZXV_ GaR]eSZ]Uf_XV_
I ö ë ü w e ) F+

Eh m_ch_l =l\_cn cncbln ^_l =onil _ch_ \_q[bln_ Kj_l[ncihmg_nbi^_ [h) ^c_ _l \_c
^_l Gill_encih _ch_m [\mche_h^_h oh^ eiff[\c_l_h^_h J[m_h`fyca_fm [h ^_l O_cn_ ^_l
Oj[fn\cf^oha [cm [g bwo`camn_h [o`nl_ n_h^_ J[m_h^_`ilg[ncih \_c _chm_cn ca_h Oj[fn*
\cf^oha_h [hq_h^_n_ + @c_ \_mn_h Ala_\hcmm_ _ltc_fn_ _l \_c L[nc_hn_h) \_c ^_h_h ch
^_l pilb_la_b_h^_h L_lci^_ e_ch_ Gill_encih ^_m ^_`ilgc_ln_h J[m_h`fyca_fm [h ^_l
O_cn_ ^_l Oj[fn\cf^oha [oma_`ycbln qil^_h q[l+

N A O Q I A J
7`_ecZSfTZp_ R ]R TZcfXoR UV ]Rd UVW`c^ZURUVd dVTf_URcZRd

V_ VdTZdZ`_Vd f_Z]ReVcR]Vd
I ö ë ü w e ) F+

Af [onil _h mo nl[\[di ^_m]lc\_ oh jli]_^cgc_hni ij_l[ncp_ p_lc`c][^i oncfct[^i
j[l[ f[ ]ill_]]c†h ^_ f[ jnznc][ [f[ h[m[f ^_f f[^i ^_ f[ _m]cmczh) ]igi ^_`ilg[ncih
ko_ ]ih gwm `l_]o_h]c[ []igj[õ[ f[m _m]cmcih_m ohcf[ n_l[f_m+ Him g_dil_m l_mofn[^im)
_f [o nil fim jo^i ]ihm_aocl _h j[]c_hn_m ko_ _h _f j_lci^i jl_]_^_hn_ hi m_ b[\y[h
mig_nc^i [ f[ ]ill_] ncih ^_ f[ `im[ h[m[f ^_`ilg[^[ ^_f f[^i ^_ f[ _m]cmczh+

N A B A N A J ? A O
$" ?ihp_lm_ ) F+ I+) D ia[h ) R+ I+) > [lnih )

B+ A+7 O_]ih^[ls ^_`ilgcnc_m i` nb_ ]f_`n
fcj) ]f_`n fcj [h^ him_) [h^ ]f_`n j[f[n_+
Eh7 ?ihp_lm_) F+ I+ %A^m+&7 N_]ihmnlo]ncp_
Lf[mnc] Oola_ls) Lbcf[^_fjbc[) S+ >+ O[oh*
^_lm ?igj[hs) .644) j+ /12+

/+ Bo dcg ilc) N+) D [ lcn[ ) U+7 Afiha[ncih i`
nb_ himnlcf [h^ ]ifog_ff[ omcha [h cmf[h^
`f[j+ >lcn+ F+ jf[mn+ Oola+) 02 7 .4.) .65/+

0+ Cilh_s) I+7 L_lmih[f ]iggohc][ncihm)
.640+ Eh7 Icff[l^) @+ N+ %A^m +& 7 ?f_`n ]l[`n)
Rif+ E+) >imnih) Hcnnf_) >liqh [h^ ?igj[hs)
.643) j+ 352+

1+ Emmb ce c) J+) O [q [^[ ) I+) P [g ol[ ) J+7
?ill_]ncih i` [ f[l ^_`ilgcns ch ]f_`n fcj
\s g[lach[f ch]cmcih+ =hh+ jf[mn+ Oola+)
2 7 25) .65-+

2+ I [mm_c) =+) Q \ca fc[ ) C+ L+) C [mj[ li nnc)
I+7 Eh`fo_h]_ i` _[lfs jlcg[ls j[f[n_ l_ *

j[cl ih nb_ _pifoncih i` nb_ h[m[f ^_`il*
gcns+ Ncp+ cn[f+ ?bcl+ jf[mn+) .1 7 ..2) .65/+

3+ I _s_l) N+) L io f_h [m ) E+7 Oola_ls i`
m_]ih^[ls h[m[f g[f`ilg[ncihm ch b[l_ fcj+
I_^+ Dsa+) 02 7 5.4) .644+

4+ I cff[ l^ ) @+ N+7 ?f_`n ]l[`n+ Rif+ E+ >im*
nih) Hcnnf_) >liqh [h^ ?igj[hs) .643+

5+ I cff[l^ ) @+ N+7 A[lfc_l ]ill_]ncih i`
nb_ ohcf[ n_l[ f ]f_`n fcj him_+ Lf[mn) l_]ih*
mnl+ Oola+) 4- 7 31) .65/+

6+ J cmb cg o l[ ) U+7 ?ill_]ncih i` nb_ fcj
him_+ =mc[h g_^+ ?" /- 7 /32) .644+

.-+ Jipim_fip) N+ @+7 I_]b[hcmg i` ^_*
`ilgcnc_m i` nb_ gc^^f_ j[ln i` nb_ `[]_
i]]olcha ch ohcf[ n_l[f ch\ilh ]f_`nm+ =]n[
?bcl+ jf[mn+) /. 7 4) .646+

Pb_ l_m n i` nb_ \c\fcial[jbs [p[cf[\f_
`lig nb_ [onbil+

@l+ F) Iöëüwe) @_j[lng_hn i` Lf[mnc] Oola_ls)
Oli\wlip[ 2-) .-- 01 Ll[ao_ .-) ?t_]bimfip[ec[)
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N_acih[f ?fchc] i` Golme) Golme %QOON&
D_[^ =+ I+ P]boebl[s_p) I+ @+

@_j[lng_hn i` I[rcffi*`[]c[f Oola_ls [h^ Onig[nifias
D_[^ O+ @+ Oc^ilip) I+ @+

9:'*) +1&58 +47 7*(43897:(9.43 4+ 9-* 2.))1*
+&(* &3) 348* &+9*7 *3 '14( 5*7+472*) 7*8*(9.438

O+ @+ OE@KNKR

... qc^_mjl_[^ g[fcah[hn nogiolm i` nb_ _rn_lh[f him_ _rn_h^cha ni nb_
]b__em [h^ ojj_l fcj cn cm h_]_mm[ls ni j_l`ilg l[^c][f molac][f chn_lp_hncih)
l_mofncha ch ]ig\ch_^ ^_`_]nm i` nb_ gc^^f_ `[]_ ch]fo^cha nin[f ^_`_]nm i` nb_
him_) ^_`_]nm i` nb_ [j_lno l[ jclc`ilgcm) j[lnc[ f ^_`_]nm i` nb_ ]b__em) ojj_l
fcj [h^ _p_h i` nb_ _s_fc^m+

J[nol[ffs) l_]ihmnlo]ncih i` mi g[hs ]igjimcn_ mnlo] nol_m cm cgjimmc\f_
qcnbion omcha ncmmo_m `lig ^cmn[hn \i^s l_acihm+ Gbcnlip %.621& b[m om_^ nqi
no\_^ `f[jm ni ]ip_l mcgcf[l `[]c[f ^_`_]nm ilcach[ncha `lig `cl_*[lg qioh^m+

S_ b[p_ nl_[ n_^ 1 j[nc_hnm %[a_^ 12Ö23 s_[lm8 0 g[f_m [h^ . `_g[f_&
mo``_lcha `lig ]igjfc][n_^ ]ig\ch_^ ^_`_]nm i` nb_ `[]_ ]ihmcmncha i` nb_ fimm
i` nb_ him_) g[lachm i` nb_ [j_lno l[ jclc`ilgcm) j[lnm i` nb_ ]b__em) ojj_l
fcj %/& il _s_fc^m %/& ch ]ihm_ko_h]_ ni l[^c][f molac][f chn_lp_hncihm ^o_ ni
g[fcah[hn nogiolm i` nb_ _rn_lh[f him_+

Pb_ ^_`_]nm q_l_ ]ip_l_^ omcha / no\_^ `f[jm+ Pb_ g[n_lc[f i` nb_ `clmn
`f[j) [`n_l cnm []]igi^[ncih ni ^_`_]n \il^_lm) m_lp_^ `il l_]ihmnlo]ncih i` nb_
]b__em) g[lachm i` nb_ [j_lno l[ jclc`ilgcm) ojj_l fcj [h^ il\cn+ Pb_ m_]ih^
`f[j q[m om_^ ni l_]ihmnlo] n nb_ him_ %Bca+ .&+

Pb_ `f[jm q_l_ `ilg_^ [n nb_ [\^ig_h [h^ nl[hm`_ ll_^ ni nb_ `il_[lg
[h^ f[n_l ni nb_ l[^cr h[mc %nb_ `f[j `il l_]ihmnlo]ncih i` nb_ him_& [h^ ni
nb_ \o]][f g[lachm i` nb_ ^_`_]n %nb_ `f[j `il l_]ihmnlo]ncih i` nb_ ]b__em)
ojj_l fcj [h^ [j_lno l[ jclc`ilgcm&+ Oo]]_mmcp_fs) nb_ m_]ih^ j_^c]f_ i` nb_ `f[j
`il ]b__em [h^ fcj q[m cgjf[hn_^ ni nb_ ijjimcn_ g[lach i` nb_ ^_`_]n [h^
nb_ `f[j l_]ihmnlo]ncih i` nb_ him_ q[m f_`n ch [ p_lnc][f jimcncih+

Eh nb_ h_rn mn[a_ i` nb_ jf[mns nb_ `f[j `il ]b__em [h^ fcj q[m ^cpc^_^
f_hanbqcm_ chni nb_ ojj_l [h^ fiq_l j[ln+ H[n_l ih) nb_ ojj_l j[ln i` nb_ `f[j
q[m b[fp_^ \s [ nl[hmp_lm[f nl[hmm_]ncih+ Blig _[]b b[f` nqi [^cji*]on[h_iom
mnlcjm q_l_ `ilg_^ [h^ om_^ `il l_]ihmnlo]ncih i` nb_ ]b__em [h^ [j_lno l[
jclc`ilgcm g[lachm+ Pb_ fiq_l j[ln i` nb_ `f[j jlipc^_^ g[n_lc[f `il l_]ih*
mnlo]ncih i` nb_ ojj_l fcj qcnb l_g[chcha p_lgcfcih+ Pb_ `f[j ^_mcah_^ `il
l_]ihmnlo]ncih i` nb_ him_ q[m mjl_[^ chni ]on[h_iom mnlcj qbc]b q[m \_hn
\s .5-| mi nb[n cnm chh_l mol`[]_m q_l_ [jjim_^) `ilgcha nbom [ ]on[h_iom `f[j
]ill_mjih^cha ni nb_ f_hanb i` nb_ him_+ Pb_ [jlih*fce_ ^ojfc][n_^ mech `f[j
q[m f_`n ch [ p_lnc][f jimcncih+
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Bca+ .+ Pb_ m]b_g_ i` l_]ihmnlo]ncih i` nb_ him_ [h^ gc^^f_ `[]_ omcha / no\_^ `f[jm
E Ö jimnij_l[ncp_ ^_`_]n i` nb_ `[]_8
EE+ Ö j_^c]f_m i` nb_ `f[jm []]igi^[n_^ ni nb_ ^_`_]nâm g[lachm8 = Ö nb_ `f[j `il nb_
ojj_l fcj) ]b__em [h^ g[lachm i` nb_ [j_ l no l[ jcl c`ilgcm) > Ö nb_ `f[j `il nb_ him_8
EEE Ö nb_ `f[j `il nb_ ]b__em %=& cgjf[hn_^ ni nb_ ijjimcn_ g[lach i` nb_ ^_`_]n+
@[mb_^ fch_m mbiq ch]cmcihm om_^ ni `ilg [^cji*]on[h_iom `f[jm ch nb_ h_rn ij_l[ncp_
mn[a_+ Pb_ `f[j `il nb_ him_ %>& cm f_`n ch [ p_lnc][f jimcncih8
ER Ö `ilg[ncih [h^ nl[hm`_ l i` nb_ [^cji*]on[h_iom `f[jm [h^ l_]ihmnlo]ncih i` nb_
]b__em [h^ g[lachm i` nb_ [j_l no l[ jclc`ilgcm8
[) \) [h^ a) ^ Ö [^cji*]on[h_iom mnlcjm `ilg nb_ ojj_l j[ln i` nb_ `f[j `il ]b__em)
[) \ Ö j[ln_^ [^cji*]on[h_iom mnlcjm)
a Ö [^cji*]on[h_iom mnlcj [jjim_^ [h^ mo nol_^ \s nb_ mech mol`[]_ ni nb_ fchcha i`
nb_ [h nlog h[mc [h^ Dcabgilc)
^ Ö [^cji*]on[h_iom mnlcj mbc`n_^ f[n_l[ffs)
_ Ö nb_ fiq_l b[f` i` nb_ `f[j `il nb_ ojj_l fcj8
R Ö nb_ ^ojfc][n_^ [jlih*fce_ ]on[h_iom `f[j %>&) ]ihniolm i` nb_ `if^cha `f[j %?&
om_^ ch nb_ h_rn mn[a_ `il l_]ihmnlo]ncih i` nb_ m_jnog h[mc)
[) ^ Ö nb_ l_]ihmnlo] n_^ j[lnm i` nb_ ]b__em [h^ g[lachm i` nb_ [j_l no l[ jclc`ilgcm)
_ Ö nb_ ojj_l fcj8
RE Ö nb_ l_]ihmnlo] n_^ him_ [h^ gc^^f_ j[ln i` nb_ `[]_+
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Eh nb_ `ch[f mn[a_ i` nb_ l_]ihmnlo]ncih) nb_ mech i` l_]ihmnlo]n_^ ]b__em
[h^ ojj_l fcj q[m ch]cm_^ ni `ilg `olliqm [fiha nb_ g[lachm i` nb_ f[n_l[f
q[ffm) qcham [h^ m_jnog i` nb_ him_+ Pb_ h[m[f m_jnog q[m `ilg_^ `lig nb_
`off nbc]eh_mm h[lliq mnlcj ]on ion nb_ ]_hnl[f j[ln i` nb_ [jlih*fce_ `f[j+ Pb_

Bca+ /+ L[nc_hn C+ %[fmi ch nb_ `iffiqcha `caol_m&+ = qc^_mjl_[^ ][h]_l i` nb_ _rn_lh[f
him_

.4-



mnlcj) qcnb cnm \[m_ [n nb_ g[lach i` nb_ `f[j) q[m nolh_^ \s 6-Ö.--| ni nb_
_rjim_^ mol`[]_ i` nb_ him_ \[m_ [n nb_ ojj_l fcj+ Pb_ ^ihil ^_`_]n i` nb_
[jlih*fce_ `f[j q[m monol_^+ Pb_ ]olp_^ ^ojfc][n_^ mech `f[j qcnb gi^_f_^
]ifogh_f[) qcham) f[ n_l[f q[ffm) [j_r[h^ m_jnog q[m monol_^ ni nb_ ch]cm_^
`olliqm [n nb_ mol`[]_ i` nb_ ]b__em [h^ ojj_l fcj+

Bca+ 0+ Limnij_l[ncp_ ]ig\ch_^ ^_`_]n i` nb_ him_ [h^ gc^^f_ j[ln i` nb_ `[]_



L_l`ilg_^ jf[mnc] ij_l[ncihm l_mofn_^ ch l_]ihmnlo]ncih i` nb_ `[]_ [h^
m_]ol_^ mj__]b [h^ h[m[f \l_[nbcha+ Pb_ j[nc_hnm q_l_ [a[ch [\f_ ni qile
[h^ ni _hdis nb_cl `[gcfs fc`_+

Bca+ 1+ Pb_ `f[jm cgjf[hn_^ ni g[lachm i` nb_ ^_`_]n

Ll_pciom i\m_lp[ncihm b[p_ l_p_[f_^ nb[ n f[ n_l jimnij_l[ncp_fs Wc+ _+)
qcnbch 3Ö5 s_[lm& ]b[ha_m ch ]ihniolm i` h_qfs `ilg_^ ]b__em [h^ ojj_l fcj
]iof^ i]]ol+ Pb_l_`il_) chmn_[^ i` ih_*mn[a_ lbchijf[mns []]il^cha ni B+ I+
Gbcnlip) q_ [l_ omcha [ jf[mns qcnb [h chn_lg_^c[n_ ij_l[ncp_ mn_j ]ihmcmn*
cha i` `ilg[ncih i` ]on[h_iom ^ojfc][n_^ [jlih*fce_ `f[j+ Pb_ ^_f[s_^ lb chi*
jf[mns jlipc^_m ncg_ `il \cifiac][f []]igi^[ncih i` ncmmo_m i` nb_ l_]ihmnlo] n*
_^ ]b__em) ojj_l fcj [h^ ]on[h_iom ^ojfc][n_^ `f[j) [h^) ch nbcm q[s) cn j l_ *
^_n_lgch_m mo]]_mm`of ]img_nc] l_mofnm i` nb_ `ch[f mn[a_ i` nb_ jf[mns+

Pbl__ i` `iol iol j[nc_hnm b[p_ \__h `iffiq_^ `il 1) 5 [h^ .2 s_[lm [`n_l
nb_ mola_ls+ Pb_ `ilnb j[nc_hn ^c_^ \_][om_ i` ]ihnchocha g[fcah[hn aliqnb ch
nb_ il\cn[f [h^ ]lc\lc`ilg l_acih+

Kol molac][f [jjli[]b qcff \_ ^_gihmnl[ n_^ \s nb_ `iffiqcha ][m_ bcmnils7
L[nc_hn C+) [a_^ 15) [^gcnn_^ ih I[l]b .1) .646 `il nl_[ ng_hn i` [ mjl_[^

][h]_l i` nb_ _rn_lh[f him_ [h^ ojj_l fcj %Bca+ /&+ Kh I[l]b /.) .646) nb_
gc^^f_ j[l n i` nb_ `[]_ q[m l_m_]n_^ _h \fi] oh^_l _h^inl[]b_[f [h_mnb_mc[+
Pb_ l_mofncha ]ig\ch_^ ^_`_]n ]ihmcmn_^ i` nb_ nin[f [\m_h]_ i` nb_ him_) j[ l*
nc[f fimm i` nb_ ]b__em) g[lachm i` nb_ [j_lno l[ jclc`ilgcm) [h^ i` nb_ ojj_l
fcj) `lig qbc]b nb_l_ l_g[ch_^ p_lgcfcih ch nb_ `ilg i` [ ]limm*jc_]_ \_nq__h
nb_ ]b__em %Bca+ 0&+

Pqi no\_^ `f[jm) `ilg_^ [n nb_ [\^ig_h ih @_]_g\_l 4) .646) q_l_ nl[h m *
`_ll_^ ni nb_ `il_[lg ih F[ho[ls .4) .65- [h^ ni nb_ l[^cr h[mc [h^ nb_ lcabn
g[lach i` nb_ ]b__e ih I[l]b .5) .65- %Bca+ 1&+ Kh =jlcf /2) .65-) nb_ `f[jm

.4/



q_l_ m_j[l[n_^ `lig nb_ `il_[lg+ Pb_ `f[j `il nb_ ]b__em [h^ fcj q[m cgjf[hn*
_^ ni nb_ ijjimcn_ \o]][f g[lach i` nb_ ^_`_]n) nb_ `f[j cgjf[hn_^ ni nb_ l[^cr
h[mc q[m f_`n ch [ p_lnc][f jimcncih %Bca+ 2&+ Kh I[s /-) .65-) nb_ `f[j `il ]b__em
[h^ fcj q[m ^cpc^_^ fihacno^ch[ffs chni fiq_l [h^ ojj_l j[lnm+ Pb_ ojj_l j[ln

L yj  .

L n
°

= . _

Bca+ 2+ Pb_ `f[j `il nb_ ]b__em cgjf[hn_^ ni nb_ ijjimcn_ g[lach i` nb_ ^_`_]n+ Pb_
`f[j `il nb_ him_ f_`n ch [ p_lnc][f jimcncih

Bca+ 3+ Bilg[ncih i` nb_ ]b__em [h^ g[lachm i` nb_ [j_lno l[ jcl c`ilgcm+ Pb_ fiq_l
b[f` i` nb_ `f[j `il nb_ ]b__em cm monol_^ ni nb_ p_lgcfcih i` nb_ ojj_l fcj+ Pb_ h[m[f

`f[j q[m om_^ ni `ilg nb_ [jlih*fce_ ]on[h_iom ^ojfc][n_^ `f[j
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q[m b[fp_^ nl[hmp_lm[ffs) [h^ `lig _[]b b[f` [h^ ion_l [h^ chh_l fihacno^ch[f
[^cji*]on[h_iom mnlcjm q_l_ ]on+ Pb_m_ mnlcjm q_l_ nolh_^ ojq[l^m \s 6-| ni
nb_ ^_`_]nm i` nb_ ]b__em [h^ [j_lno l[ jclc`ilgcm [h^ monol_^ ni nb_ fchcha
i` nb_ [hnlog h[mc [h^ Dcabgilc) ni mech i` nb_ ]b__em [h^ ni _[]b inb_l+

Bca+ 4+ On[n_ [`n_l ij_l[ncih+

Pbom) nb_ g[lachm i` nb_ [j_lno l[ jclc`ilgcm) ]b__em [h^ nb_ \[m_ i` nb_ `onol_
him_ q_l_ l_]ihmnlo]n_^ %Bca+ 3&+

Pb_ fiq_l j[ln i` nb_ `f[j q[m mb[j_^ l_a[l^cha nb_ mct_ [h^ `ilg i` nb_
ojj_l fcj+ Pb_ `f[j q[m ch]cm_^ [fiha cnm fiq_l g[lach) [h^ [`n_l l_gipcha
[ moj_l`foim `[n monol_^ ni nb_ p_lgcfcih %Bca+ 3&+ Pb_ ojj_l %h[m[f& `f[j q[m
mjl_[^ chni ]on[h_iom mnlcj [h^ \_hn \s .5-| ni `ilg [ ^ojfc][n_^ [jlih*fce_
]on[h_iom jf[n_) ]ill_mjih^cha ch mct_ ni nb_ him_ %Bca+ 3&+

Pb_ `ch[f mn[a_) c+ _+ lbchijf[mns) q[m j_l`ilg_^ ih Fofs .0) .65-+ Ool`[]_m
i` nb_ l_]ihmnlo]n_^ j[lnm i` nb_ ]b__em [h^ ojj_l fcj q_l_ ch]cm_^ ni g[e_
`olliqm [fiha nb_ g[lachm i` nb_ f[n_l[f q[ffm) qcham [h^ m_jnog h[mc+ Blig
nb_ gc^^f_ j[ln i` nb_ ^ojfc][n_^ ]on[h_iom `f[j) [ `off*nbc]eh_mm `f[j ih f[ n_ l *
[ffs jimcncih_^ j_^c]f_ q[m ]on ion+ Pb_ _h^ i` nbcm mnlcj*fce_ `f[j) ^_mcah_^
ni `ilg nb_ m_jnog h[mc) q[m mbc`n_^ ni nb_ \[m_ i` nb_ m_jnog [n nb_ ojj_l
fcj+ @ihil mcn_ i` nb_ mnlcj*fce_ `f[j q[m monol_^+ Pb_ ^ojfc][n_^ [jlih*fce_
`f[j q[m mb[j_^ []]il^cha ni nb_ mct_ [h^ `ilg i` nb_ him_ [h^ monol_^ chni
_rjim_^ mol`[]_m i` nb_ l_]ihmnlo]n_^ ]b__em [h^ ojj_l fcj %Bca+ 4&+

D[pcha []bc_p_^ m[ncm`[]nils [h[nigc][f [h^ `oh]ncih[f l_mofnm q_ `__f
domnc`c_^ ni l_gip_ qc^_mjl_[^ g[fcah[hn nogiolm i` nb_ _rn_lh[f him_ \s _h
\fi] l_m_]ncihm `iffiq_^ \s l_]ihmnlo]ncih i` nb_ fimn j[lnm i` nb_ ]b__em) g [l*
achm i` nb_ [j_lno l[ jclc`ilgcm [h^ ojj_l fcj omcha nqi no\_^ `f[jm+

I+ @+
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O Q I I = N U

Pb_ [onbilm b[p_ j_l`ilg_^ ch 1 j[nc_hnm l_]ihmnlo]ncih i` nb_ gc^^f_
`[]_ [h^ him_ omcha nqi no\_^ `f[jm+ O[ncm`[]nils [h[nigc][f [h^ `oh]ncih[f
l_mofnm j_lgcn nb_ ]ih]fomcih) nb[ n q c^_mjl_[^ g[fcah[hn nogiolm i` nb_ _r*
n_lh[f him_ ][h \_ l_m_]n_^ _h \fi] qcnb mo\m_ko_hn l_]ihmnlo]ncih i` nb_ fimn
j[lnm i` nb_ ]b__em) g[lachm i` nb_ [j_lnol[ jclc`ilgcm [h^ ojj_l fcj omcha
nqi no\_^ `f[jm+

N A O Q I A
@`SV efSf]n feZ]Zdn a`fc f_V cVT`_decfTeZ`_ UV *xneRXV ^`jV_

Uf gZdRXV Ve Uf _Vk Rfi `aVcReZ`_d V_ S]`T
O c ^ i l i p ) O+ @+

@[hm f_ nl[p[cf ) ih ^x]lc n ^_m gxnbi^_m ^_ l_]ihmnlo]n cih ^_ .âxn[a_ gis_h ^o
pcm[a_ _n ^o h_t koc mihn \[mx_m mol câ[jjfc][ncih ^_ ^_or fi\_m no\ofxm film òijxl[*
ncihm _h \fi]+ @_ ]_nn_ g[hcöl_) ih [ nl[ cnx 1 g[f[^_m+ @_m lxmo fn[ nm m[ncm`[cm[hnm j_l*
g_nn_h n ]bicmcl Rijxl[ncih _h \fi] jiol f_ nl[ cn_g_hn ^_ p[mn_m f_mcihm nogil[f_m ^o
h_t _rn_lh_ ]_ koc _mn mocpc) _h ^_orcög_ jf[h) ^âoh_ l_]ihmnlo]n cih ^o h_t) ^_m j [ l *
nc_m `[]c[f_m inx_m) ^_m \il^m ^âÉ[j_lnol[ jclc`ilgcmÑ _n ^_ f[ föpl_ mojxlc_ol_+

V Q O = I I A J B = O O Q J C
8ZV JVchV_Uf_X efSf]ZVceVc YRaaV_ SVZ UVc FV\`_decf\eZ`_

UVd ^Zee]VcV_ HVZ]d UVd ;VdZTYed f_U UVc BRdV SVZ 6]`T\`aVcReZ`_V_
O c ^ i l i q) O+ @+

Eh ^_l =l\_cn qcl^ ^c_ I_nbi^ce \_m]bl_c\_h) ^c_ tq_c no\ofc_l n_ b[jj_h \_c ^_l
N_eihmnloencih ^_m gcnn f_l_h P_cfm ^_m C_mc]bnm oh^ ^_l J[m_ \_c >fi]eij_l[ncih_h
p_lq_h^_n) ^c_ [h 1 L[nc_hn_h [oma_`ccbln qol^_h+ @c_ to`l c_^_hmn_ ff_h^_h [h[nigcm]b*
`ohencih_ff_h Ala_\hcmm_ \_l_]bnca_h ^[to) \_c [oma_^_bhn_h Pogil_h ^_l [omm_l_h
J[m_ _ch_ >fi]eij_l[ncih [omto`obl_h gcn ^[l[o``ifa_h^_l N_eihmnloencih ^_l J[m_)
^_l \_m_cncan_h P_ff_ ^_m C_mc]bnm) ^_l N[h^_l ^_l [j_l no l[ jclc`ilgcm oh^ ^_l K\_l*
fcjj_+

N A O Q I A J
=^a]V^V_eRTZp_ UV] ]pSf]` efSf]RU` aRcR ]R cVT`_decfTTZp_

UV ]R aRceV ^VUZR UV ]R TRcR j ]R _RcZk V_ `aVcRTZ`_Vd UV S]`bfV
O c ^ i l i p ) O+ @+

Af nl[\[di ^_m]lc\_ f[ g_ni^ifiay[ ko_ oncfct[ ^im fz\ofim no\of[^im j[l[ f[ l _ *
]ihmnlo]]czh ^_ f[ j[ln_ g_^c[ ^_ f[ ][l[ s f[ h[lct _h ij_l[]cih_m ^_ \fiko_ l_[fc*
t[^[m _h 1 j[]c_hn_m+ >o_him l_mofn[^im ^_ `oh]czh [h[nzgc][ domnc`c][h f[ onc fct[ncih
^_ oh[ ij_l[]czh ^_ \fiko_ _h [`_]]cih_m nogil[f_m ^_ f[ h[lct _rn_lcil) ]ih l_]ihm*
nlo]]czh mo\mcaoc_hn_ ^_ f[ h[lct) ^_ f[m j[ln_m _fcgch[^[m ^_ g_dcff[m) ^_ f[m gwla_*
h_m ^_ f[ [j_ l no l[ jclc`ilgcm s _f f[\ci moj_lcil+

N A B A N A J ? A O

.+ Gbcnlip) B+ I+7 Lf[mnc] l_]ihmnlo]ncih i` `[]c[f [h^ h_]e ^_`_]nm omcha nb_ no\_^
`f[j+ I+) .621+

@l+ O+ @+ Oc^ilip) N_acih[f ?fchc] i` Golme) O[^ip[c[ 1-) 0-2--1 Golme) QOON
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5 7 H 5 7 < = F I F ; = 5 9 D @ 5 G H = 7 59 + 0% ,% * 2 1 .

Ehmncnon_ `il Limnal[^o[n_ I_^c][f [h^ Lb[lg[]_onc][f A^o][ncih) Ll[ao_
%?t_]bimfip[ec[&

@_j[lng_hn i` Oola_ls) J[ >ofip]_ Dimjcn[f
D_[^ Lli`+ F+ Jipwe) I+ @+) @lO]+

ELILA @_j[lng_hn i` Klnbij_^c] Oola_ls) J[ >ofip]_ Dimjcn[f
D_[^ Lli`+ I+ Of[pye) I+ @+) ?O]+

,1:9*:8 2&=.2:8 2:8(:14(:9&3*4:8 .81&3)
+1&58 &3) 9-*.7 :8* .3 8&(7&1 )*(:'.9:8 :1(*78

@+ Oni]e[lipw) F+ Lcfhwó_e) F+ No\ch

Pb_ afon_om g[rcgom gom]f_ cm i`n_h om_^ `il nb_ molac][f ]fimol_ i` ^_*
]o\cnom of]_lm+ Pb_l_ [l_ gofncjf_ om_m `il En+ En ][h \_ om_^ [m [ nolh*ip_l
`f[j %On[ffcham _n [b) .641X) `il gom]f_ nl[hmjimcncih %C_l) .64.) C_l [h^ O[*
go_f) .643&) il [m [ nlo_ gsi]on[h_iom `f[j %Ich[gc _n [f+) .644X)

Pb_ joljim_ i` nb_ jl_m_h n ]iggohc][ncih cm ni mbiq nb[n nb_afon_iom
g[rcgom gom]f_ ][h \_ om_^ [m [ gom]ofi]on[h_iom cmf[h^ `f[j `il nb_ ]fimol_
i` m[]l[f ^_]o\cnom of]_lm+

>_achhcha ch I[s .650) q_ b[p_ g[^_ mo]]_mm`of om_ i` nbcm nsj_ i` `f[j
ch mcr ][m_m+

= J = P K I E ? = H N A I = N G O

Pb_ afon_om g[rcgom gom]f_ cm [ nbc]e) \li[^ gom]f_ n[echa cnm ilcach
[n nb_ fch_[ afon_[fcm immcm cf_c [h^ ih nb_ ^ilm[f mol`[]_ i` nb_ m[]log [h^
]i]]sr+ Enm chm_lncihm [l_ ni nb_ al_[ n_ l nli]b[h n_ l [h^ nb_ cfcinc\c[f nl[]n+ En
cm mojjfc_^ qcnb \fii^ `lig nb_ ch n_lh[f cfc[] [ln_ls \l[h]b_m) ch j[lnc]of[l7
nb_ moj_lcil afon_[f [ln_ls `il cnm ojj_l b[f`) [h^ nb_ ch`_lcil afon_[f [ln_ls
`il cnm fiq_l b[f`+ Pb_ moj_lcil afon_[f [ln_ls _hn_lm nb_ jlircg[f b[f` i` nb_
gom]f_ ]fim_ [\ip_ nb_ jclc`ilg gom]f_ qbcf_ nb_ ch`_lcil afon_[f [ln_ls _g_la*
_m `lig oh^_lh_[nb nb_ jclc`ilg gom]f_ g_^c[f ni nb_ cm]bc[^c] h_lp_ ni j[mm
chni nb_ ^cmn[f b[f` i` nb_ afon_om g[rcgom+

Ehh_lp[ncih cm jlipc^_^ \s nb_ ch`_lcil afon_[f h_lp_ qbc]b lohm j[l[ff_f
ni nb_ ch`_lcil afon_[f p_mm_fm+

Pb_ mech [h^ mo\]on[h_iom ncmmo_ ip_l nb_ g+ afon_om g[rcgom cm mojjfc_^
\s nb_ j_l`il[ncha [ln_lc_m j[mmcha nblioab nb_ gom]f_ [h^ `[m]c[+

O Q N C E ? = H P A ? D J E M Q A

Pb_ j[nc_hn cm jf[]_^ ih nb_ ij_l[ncha n[\f_ ch jlih_ jimcncih+ Pb_ ^_]o*
\cnom of]_l cm _r]cm_^ [h^ nb_ m[]log cm ]bcm_f_^ ni [ mgiinb mol`[]_+ Pb_h
[ mech `f[j cm g[le_^ ih nb_ ojj_l il fiq_l b[f` i` nb_ gom]f_ ni g[n]b nb_
mct_ i` nb_ mech ^_`_]n l_mofncha `lig nb_ ^_]o\cnom of]_l _r]cmcih+ =`n_l nb_
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mech ch]cmcih i` nb_ cmf[h^ nbom g[le_^ q_ j_h_nl[ n_ nb_ mo\]oncm [h^ nb_ `[m]c[
ch n_ lloj ncha nb_ l_kocl_^ f_hanb i` nb_ gom]f_ chm_lncih [h^ fc`ncha cn `lig
nb_ f[ n_l[f niq[l^m nb_ g_^c[f _^a_+ =`n_l nb_ gom]f_ b[m \__h _[m_^ [q[s

Bca+ .+ O]b_g[nc] l_jl_m_h n[ n cih i` nb_ li n[ncih i` [h IC cmf[h^ `f[j i` nb_ g+ afon_om
g[rcgom jlircg[f m_ag_hn8 = Ö m[]l[f ^_]o\cnom of]_l) > Ö g[lecha [ mech cmf[h^

ch nb_ moj_lcil b[f` i` nb_ afon_om g[rcgom %[lliq ch^c][ncha m_hm_ i` lin[ncih&

Bca+ .+ ? Ö nb_ ch`_lcil b[f` i` nb_ gom]f_ l_g[chm chn[]n+ Pb_ moj_lcil m_ag_hn i` nb_
gom]f_ cm gi\cfct_^ mi [m ni [ffiq [ a l_[ n_ l [ l]b i` li n[ncih qbcf_ jl_m_lpcha nb_

ojj_l p[m]of[lj_^c]f_) @ Ö I? `f[j nl[hmjimcncih ni ]fim_ [ m[]l[f ^_]o\cn[f of]_l

g_^c[fq[l^ nb_ afon_[f p_mm_fm [l_ ]f_[lfs _rjim_^ ni pc_q ih cnm fiq_l mo l*
`[]_+ E^_hnc`c][ncih i` [h^ [ mj[lcha [jjli[]b ni nb_ moj_lcil afon_[f p_mm_fm
[ l_ j[lnc]o f[lfs cgjiln[hn ch fc`ncha [h cmf[h^ I? `f[j qcnb nb_ ojj_l b[f`
i` nb_ afon_[f gom]f_ `il nbcm cm [ g_nbi^ i` ]bic]_ ch nb_ molac][f ]fimol_
i` ^__j m[]l[f ^_]o\cnom of]_lm+
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Pi i\n[ch [ mo``c]c_hnfs f[la_ [l]b i` lin[ncih `il ]ip_lcha nb_ ^_`_]nm
ch nb_ g_^c[f j[l n i` nb_ m[]log nb_ ilcach i` nb_ gom]f_ b[m ni \_ nl[hmm_]n_^)
nii) ni j_lgcn [ l_fc[\f_) n_hmcih*`l__ m[]log ]ip_l[a_ qcnb nb_ gom]f_+

Bca+ /+ O]b_g[nc] l_jl_m_hn[ n cih i` [h I? cmf[h^ `f[j i` nb_ jlircg[f b[f` i` nb_ a fo *
n_om g[rcgom gom]f_ ch nb_ R*U gi^_8 = Ö m[]l[ f ^_]o\cnom of]_l) > Ö g[lecha [

jlircg[f mech cmf[h^ ih nb_ afon_om g[rcgom

Bca+ /+ ? Ö ch`_lcil b[f` i` nb_ afon_om g[rcgom l_g[chm chn[]n) [h^ nb_ ilcach i`
j[ln i` nb_ ojj_l b[f` ih nb_ m[]log [fmi l_g[chm jl_m_lp_^) @ Ö m[]l[f ^_`_]n ]fim_^

\s I? `f[j nl[hmjimcncih ch nb_ R*U gi^_

Sbcf_ jf[hhcha [ afon_om g[rcgog I? cmf[h^ `f[j q_ b[p_ ni \_[l ch gch^
nb[ n nbcm j[lnc]of[l gom]f_ ^i_m hin \_fiha ni nb_ ^cmj_hm[\f_ gom]f_m) [h^ nb_
om_ i` nb_ qbif_ i` cn ch [g\of[hn j[nc_hnm gcabn f_[^ ni g[dil `oh]ncih[f
cgj[clg_hn+ Kh_ b[f` i` cn) biq_p_l) ][h \_ _f_p[n_^ [h^ jon ni om_ qcnbion
nb_ lcme i` `oh]ncih[f cgj[clg_hn+

* 0 1



Pb_ I? cmf[h^ `f[j ][h \_ _cnb_l nl[hmjim_^ chni nb_ ^_`_]n %Bca+ .X il
om_^ [m [ R*U `f[j %Bca+ /&+ Bil f[la_ ^_`_]nm) \ cf[ n_l[f I? `f[jm [l_ _gjfis_^+
=`n_l mo]ncih ^l[chm b[p_ \__h chm_ln_^) nb_ ^ihil mcn_ cm ]fim_^ qcnb [ jlcg[ls
^cl_]n monol_+

? H E J E ? = H A T L A N E A J ? A

Eh nb_ j[mn s_[l) q_ om_^ nb_ I? cmf[h^ `f[j qcnb nb_ ojj_l b[f` i` nb_
a fon_om g[rcgom ch 0 j[nc_hnm) [h^ qcnb nb_ qbif_ i` nb_ afon_om g[rcgom
ch . j[nc_hn qcnb j[l[jf_ac[+ Eh nqi j[nc_hnm) cmf[h^ `f[jm `lig \inb mc^_m b[^

Bca+ 0+ L[nc_hn H+ ê+ [ Ö \_`il_ ij_l[ncih) \ Ö [`n_ l ij_l[ncih
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ni \_ om_^ `il nb_ al_[n _rn_hn i` nb_ ^_`_]n+ Eh [ff ][m_m) biq_p_l) nb_ ^ihil
mcn_ ^_`_]n q[m ]fim_^ j_l jlcg[g qcnb [ ^cl_]n monol_) [h^ nblioabion nb_
j_lci^ i` b_[fcha [ff nb_ `f[jm q_hn q cnbion nb_ f_[mn mcahm i` p[m]of[l mojjfs
cgj[clg_hn) [h^ q_l_ mo\m_ko_hnfs b_[f_^ \s `clmn chn_hncih+

L[nc_hn H+ O+) 31 s_[lm) [`n_l nin[f bcj dichn l_jf[]_g_hn [h^ [`n_l ]_l_\li*
p[m]of[l _g_la_h]s ch nb_ jimn*ij_l[ncp_ j_lci^ qcnb [h ohb_[fcha m[]l[ f \_^*
mil_) .- \s ./ ]g ch mct_+ Biffiqcha l[^c][f _r]cmcih i` nb_ ^_]o\cnom of]_l)
nb_ ^_`_]n q[m ]ip_l_^ oj omcha [ \cf[n_l[f I? cmf[h^ `f[j i` nb_ ojj_l b[f`
i` nb_ g+ afon_om g[rcgom+ Limn*ij_l[ncp_ ]iolm_ q[m `l__ `lig ]igjfc][ncihm)
b_[fcha j+ j+ c+ %Bca+ 0[) \&+

L[nc_hn >+ F+) [ 40*s_[l if^ qig[h) qcnb [ nqi*s_[l bcmnils i` j_lmcmn_hn)
j[ch`of ^_]o\cn[f of]_l ch nb_ m[]l[f l_acih+ = mech ^_`_]n 2 \s 1 ]g ch mct_
qcnb oh^_lgchcha [m `[l [m ./ ]g `lig nb_ mech ^_`_]n _^a_m+ Scnb nb_ j[nc_hn

Bca+ 1+ L[nc_hn >+ F+ [ Ö \_`il_ ij_l[ncih) \ Ö [`n_l ij_l[ncih
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Bca 2[+
L[nc_hn B+ D+
\_`il_ ij_l[ncih

Bca+ 2\+
[`n_l ij_l[ncih

Bca+ 2]+
[`n_l b[fcha



ch a_h_l[f [h[_mnb_mc[) `iffiqcha nb_ _r]cmcih i` nb_ qbif_ ^_]o\cnom of]_l [h^
nb_ [\f[ncih i` [ \ihs jligch_h]_ ih nb_ m[]l[f mol`[]_) nb_ ^_`_]n q[m ]ip_l_^
qcnb [h I? cmf[h^ `f[j omcha nb_ ojj_l m_ag_hn i` nb_ afon_om g[rcgom+ Pb_
^ihil mcn_ ^_`_]n q[m ]fim_^ j_l jlcg[g+ Pb_ `f[j) q_ff mojjfc_^) q[m b_[f_^
\s `clmn chn_hncih %Bca+ 1[) \&+

L[nc_hn B+ D+) 12 s_[lm) qcnb j[l[jf_ac[ `iffiqcha mjch[f ]il^ chdols 5 s_[lm
[ai+ =\ion ih_ s_[l if^ ^__j \_^mil_ ch nb_ m[]li]i]]sa_[f l_acih qcnb _r*
n_hmcp_ mo\]on[h_iom ^_`_]nm ch \inb afon_[f l_acihm _rn_h^cha [m `[l [m nb_
cm]bc[f no\_limcnc_m+ Pb_ h_]linc] ncmmo_m `lig nbim_ ][pcnc_m q_l_ _p[]o[n_^
\s q[s i` mech ^_`_]nm) 1 \s 4 ]g ch mct_) fi][fct_^ ch nb_ pc]chcns i` nb_ chn_l*
afon_[f `olliq [n nb_ ilcach i` nb_ afon_[f jligch_h]_m+ Biffiqcha _rmc]cih
i` nb_ ^_]o\cnom of]_l) [\f[ncih i` \ihs jligch_h]_m) [h _rnclj[ncih q[m g[^_
i` nb_ q[ffm i` nb_ nqi ][pcnc_m g[^_ oj i` ]blihc] al[hof[ ncih ncmmo_ qcnb
f[la_ ch]lomn[ncihm ch nb_ h_cab\iolbii^+ Pbcm a[p_ lcm_ ni mct_[\f_ mojl[`[m*
]c[f ][pcnc_m Ö /- \s .4 ]g ih nb_ lcabn) .2 \s .2 ]g ih nb_ f_`n+ Pb_m_ q_l_
mo\m_ko_hnfs `cff_^ qcnb [h I? cmf[h^ `f[j omcha nb_ afon_om g[rcgom gom]f_
qcnb nb_ mech cmf[h^m ]fimcha nb_ mech ^_`_]nm \cf[n_l[ffs %Bca+ 2[) \) ]&+ >inb
cmf[h^ `f[jm q_l_ q_ff mojjfc_^ [h^ b_[f_^ \s `clmn chn_hncih qcnb [hs m_]l_*
ncih+ 1 gihnbm jimnij_l[ncp_fs) nb_ j[nc_hn mbiqm hi mcahm i` l_f[jm_+

@ E O ? Q O O E K J

O[]l[f ^_]o\cn[f of]_lm [l_ gimn fce_fs ni ^_p_fij ch j[nc_hnm qcnb ]_lpc][f
mjch_ ^cm_[m_m il chdolc_m l_mofncha ch ko[^lojf_ac[+ Pb_s n_h^ ni \_ f_mm ` l_ *
ko_hn ch j[l[jf_ac]m+ K]][mcih[ffs) nb_s g[s [lcm_ [m ]igjfc][ncihm ch ]ig[*
nim_ j[nc_hnm il ch _f^_lfs \_^*lc^^_h j[nc_hnm+ I[hs i` nbim_ of]_lm qcff ]fim_
mjihn[h_iomfs miih [`n_l nb_ pc]ncg b[m ]ij_^ qcnb nb_ oh^_lfscha ^cm_[m_+
Ooj_l`c]c[f ^_`_]nm `l__ `lig \ih_ ^_ho^[ncih ch j[nc_hnm qcnb jl_m_lp_^ m_h*
mcncpcns ][h \_ ]fim_^ qcnb nb_ [c^ i` mcgjf_ nl[hmjimcncih `f[jm il mech nl[h m *
jf[hnm+

O[]l[f jl_mmol_ mil_m ch ]ig\ch[ncih qcnb h_olifiac][f chpifp_g_hn n_h^
ni \_ f[la_ [h^ [mmi]c[n_^ qcnb _rn_hmcp_ mollioh^cha ncmmo_m oh^_lgchcha+
Eh mo]b ][m_m) f[la_ `f[jm b[p_ ni \_ om_^+ Pb_ gimn mocn[\f_ `il nb_ joljim_
[l_ p[lc[ncihm i` ^cp_lm_ gom]f_ `f[jm) omcha) ch j[lnc]of[l) nb_ al_[n_mn afon_[f
gom]f_+ Llcg[ls p[m]of[l mojjfs _hn_lm nb_ gom]f_ ih cnm g_^c[f mc^_ \s q[s
i` nb_ moj_lcil [h^ ch`_lcil afon_[f [ln_lc_m+ Pbcm ^io\f_ p[m]of[l mojjfs ][h
\_ g[^_ om_ i` `il `f[jm n[e_h `lig _cnb_l nb_ ojj_l il nb_ fiq_l b[f` i` nb_
gom]f_+ =fnbioab _cnb_l b[f` i` nb_ g+ afon_om g[rcgom ][h l_[]b nb_ m[]log)
cn cm [^pcm[\f_ ni e__j cnm fiq_l b[f` ch j[l[jf_ac] j[nc_hnm `il [hs jimmc\f_
`o nol_ om_ `il nb_ nl_[ ng_hn i` cm]bc[f ^_]o\cnom of]_lm+

Ich[gc _n [f %.644& ^_m]lc\_^ [ n_]bhcko_ `il omcha nb_ afon_om g[rcgom
ch m[]l[f jl_mmol_ mil_m [m [h I? lin[ncih `f[n+ Diq_p_l) nb_l_ [l_ fcgcnm ni
nb_ gi\cfcns i` nbcm nsj_ i` `f[j) [h^ [ mech nl[hmj f[h n omo[ffs b[m ni \_ om_^
`il ]fimcha nb_ ^ihil mcn_+ C_l [h^ O[go_f %.643& ^_m]lc\_^ nb_ om_ i` nb_
g+ afon_om g[rcgom [m [ nl[hmjimcncih `f[j+ Pbcm nsj_ i` `f[j b[m nb_ m[g_
^cm[^p[hn[a_m Ö fcgcn_^ gi\cfcns [h^ nb_ h__^ ni ]ip_l nb_ m_]ih^[ls ^_`_]n
qcnb [ mech nl[hmjf[hn+
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S_ q_l_ [\f_ ni m__ nb[n nb_ afon_om g[rcgom gom]f_ om_^ [m [h I? cmf[h^
`f[j ch nb_ g[hh_l ^_m]lc\_^ \s I[los[g[ _n [f+ %.645) .65-& i``_l_^ oh^_hc*
[\f_ [^p[hn[a_m ip_l inb_l p[lc[hnm+ En b[m [ `[l al_[ n_ l [l]b i` lin[ncih [h^
][h l_[]b `o l nb_ l nb[h nb_ nolh*ip_l `f[j il nb_ I? lin[ncih `f[j+ Pb_ ^ihil
mcn_ ][h \_ ]fim_^ \s `clmn chn_hncih omcha [ ^cl_]n monol_+ Bil f[la_l ^_`_]nm
qbim_ ]ip_l[a_ qiof^ l_kocl_ [ mech cmf[h^ f[ la_l nb[h 5 ]g ch ^c[g_n_l)
nb_ \cf[ n_l[f cmf[h^ `f[j cm [ \_nn_l ijncih+ Pb_ j+ j+ c+ ]fimol_ i` nb_ m_]ih^[ls
^_`_]n omcha ^cl_]n monol_ `[]cfcn[n_m jimn*ij_l[ncp_ nl_[ ng_h n [m q_ff [m l_ *
b[\cfcn[ncih+

? K J ? H Q O E K J

I? cmf[h^ `f[jm i` nb_ afon_om g[rcgom gom]f_ b[p_ \__h `ioh^ om_`of `il
nb_ molac][f ]fimol_ i` mi`n ncmmo_ ^_`_]nm ch ]blihc] jl_mmol_ mil_m ch nb_
m[]l[f l_acih+ Pb_cl [^p[hn[a_m ch]fo^_ _r]_ff_hn \fii^ mojjfs j_lgcnncha nb_
cmif[n_^ om_ i` nb_ ojj_l il nb_ fiq_l m_ag_hn i` nb_ gom]f_) [ f[la_ [l]b
i` I? `f[j lin[ncih) [h^ m]ij_ `il ^ihil mcn_ ]fimol_ \s ^cl_]n monol_+

F+ D+

OQII=NU

Pb_ om_ i` I? cmf[h^ `f[jm i` nb_ afon_om g[rcgom cm ^_m]lc\_^ ch ^_]o*
\cnom of]_lm ch nb_ m[]l[f l_acih+ Pb_ [onbilm om_^ nbcm n_]bhcko_ `il ]ip_l*
cha ^_`_]nm `iffiqcha nb_ l[^c][f l_gip[f i` nb_ jl_mmol_ mil_m ch 3 ][m_m+ Pb_
g_nbi^ jlip_^ cnm qilnb [m [ m[`_ [h^ al_[nfs [^p[hn[a_iom [jjli[]b+

NAOQIA
@xfeZ]ZdReZ`_ UVd ]`SVd ^fdTf]`TfeR_nd Uf WVddZVc%

V_ W`c^V UxZ]`e% Raa]ZbfVd dfc UVd f]TVcVd UnTfSZeRfi
UR_d ]R cnXZ`_ dRTcR]V

O n i ] e [ l i p w ) @+) L c .h w ó _ e) F+) N o \ y h ) F+

Kh ^x]lc n R[jjfc][ncih òoh fi\_ gom]ofi]on[hx _h `ilg_ ^ âcfin) ]ihn_h[hn f_ gom]f_
`_mmc_l) mol .âo f]xl[ncih ^x]o\cn[f_ ^[hm f[ lxacih m[]l[f_+ ?_nn_ `[aih ^_ l_]iopl_g_hn
^_m ^x`[onm) [jlöm R[\f[ncih l[^c][f_ ^_m of]_l_m ^x]o\cn[or) [ xnx [jjfckox ^[hm 3
][m+ Kh [ [nn_mnx m_m gofncjf_m [p[hn[a_m _n m[ mol_nx+

V Q O = I I A J B = O O Q J C
8ZV JVchV_Uf_X g`_ Afd\V]\feR_]RaaV_Z_dV]_
^Ze Xc`ddV^ ;VdRdd^fd\V] SVZ GR\cR]UV\fSZeR
O n i ] e [ l i p w ) @+) L ..h w ] _ e) X+) N o \ y h ) F+

Am qcl^ ^c_ R_lq_h^oha _ch_l Iome_feon[hf[jj_hchm_f gcn alimm_g C_m[mmgom*
e_f \_c @_eo\cn[fa_m]bqncl_h ch ^_l O[el[fa_a_h^ \_m]bl_c\_h+ @c_m_ =ln _ch_m @_]*
e_hm pih @_`_en_h h[]b l[^ ce[ f_ l >im_cncaoha ^_l @_eo\cn[ q_h^_n_h ^c_ =onil_h ch
3 B[ff_h [h+ Oc_ b[n mc]b [fm a_`[blfim oh^ pc_fm_cnca piln_cfb[`n _lqc_m_h+
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N A O Q I A J
IeZ]ZkReZ`_ UV ]pSf]`d ^fdTf]`Tfem_V`d Z_df]RcVd

T`_ V] ^qd_f]` XcR_UV UV _R]XR V_ TRd`d UV UVTqSZe`d dRTcR]Vd
O n i ] e [ l i p w ) @+) L c .h w ó _ e) F+) N o \ y h ) F+

O_ ^_m]lc\_ f[ cgjf_g_hn[]czh ^_f fz\ofi IC chmof[l ]ih _f g{m]ofi al[h^_ ^_
h[fa[ _h f[m {c]_l[m ^_]o\cn[f_m _h f[ tih[ m[]l[f+ Amn[ `ilg[ ^_ ]o\lcl ^_`_]nim ^_m*
joxm ^_ _ll[^ c][]czh l[^c][f ^_ fim ^_]{\cnim `o_ oncfct[^[ jil fim [onil_m _h 3 ][mim+
@ci l_mofn[^im ^_ al[h m_aolc^[^ ]ih p_hn[d[m g{fncjf_m+

N A B A N A J ? A O

.+ ;Vc% F'3 Pb_ molac][f g[h[a_g_hn i`
^_]o\cnom of]_lm \s gom]f_ nl[hmjimcncih+
Oola_ls) 36 7 .-3) .64.+

/+ ;Vc% F'% GR^fV]% @'3 I[h[a_g_hn i`
^_]o\cnom of]_lm \s gom]f_ nl [h mj f[h n[ *
ncih+ Lf[mn) l_]ihmnl+ Oola+) 25 7 1.6) .643+

0+ ARcfjR^R% M'% BR\R[Z^R% <'3 Kh_*mn[a_
l_]ihmnlo]n cih i` [ g[mmcp_ \onni]e [h^
m[]lij_lch_[f ^_`_]n qcnb gofncjf_ gsi*
]on[h_iom `f[jm+ >lcn+ F+ jf[mn+ Oola+) 03 7
7 ..3) .650+

1+ ARcfjR^R% M'% BR\R[Z^R% <'% KRUR%

A'% =^RZ% H'% :f[Z_`% H'3 = afon_om g[rcgom

gsi]on[h_iom cmf[h^ `f[j `il nb_ l_j[cl
i` [ m[]l[f ^_]o\cnom of]_l+ >lcn+ F+ jf[mn+
Oola+) 00 7 .2-) .65-+

2+ AZ_R^Z% F' H'% AZ]]d% F'% DRcU`V% F'3
Cfon_om g[rcgom gsi]on[h_iom `f[jm `il
l_j[cl i` jl_mmol_ mil_m+ Lf[mn+ l_]ihmnl+
Oola+) 3- 7 /1/) .644+
/' GeR]]Z_Xd% >' )'% 8V]XRU`% >' D'% 7`_gVc&

dV% >' A'3 Polh*ip_l cm f[h^ `f[j i` afon_om
g[rcgom gom]f_ `il nb_ l_j[cl i` m[]l[f
^_]o\cnom of]_l+ Lf[mn+ l_]ihmnl+ Oola+)
21 7 2/) .641+

@l+ @+ Oni]e[lipw) EHB @_j[lng_hn i` Oola_ls J[ >ofip]_)
.5- -- Ll[ao_ 5) ?t_]bimfip[ec[



5 7 H 5 7 < = F I F ; = 5 9 D @ 5 G H = 7 5 9 +0 % ,% * 2 eZ .

?_hnl_ i` Limnal[^o[n_ I_^c][f Pl[chcha) S[lm[q %Lif[h^&
@_j[lng_hn i` Lf[mnc] Oola_ls
D_[^ Lli`+ I+ Gl[omm) I+ @+

2:8(1* &3 ) 2>4(:9&3*4:8 +1&58 .3 9-* 97*&92*39
4+ 57*88:7* 847*8 .3 5&7&51*,.(8

<' Idkj_d\Z% >' >VeY`_% 9' H`haZ\

Pl_[ng_hn `il jl_mmol_ mil_m cm h_[lfs [fq[sm [ ^c``c]ofn [h^ ]igjf_r
]fchc][f n[me) _p_h gil_ mi ch j[l[jf_ac] j[nc_hnm+ H[]e i` m_hm[ncih [h^ ch *
[\cfcns ni ]b[ha_ jimcncih `l_ko_hnfs _hioab ][om_ nb_m_ j[nc_hnm ni ^_p_fij
_[lfs l_]oll_h]_m [h^ jlip_ nb_ nl[^cncih[f `ilgm i` nl_[ ng_h n %mjfcn*mech al[`nm
[h^ fi][f mech `f[jm& ni \_ gimnfs oh[``_]ncp_+

N_]_hn [^p[h]_m ch nb_ ]fchc][f [jjfc][ncih i` gom]f_ [h^ gsi]on[h_iom
`f[jm jlipc^_ om qcnb mig_ h_q [h^ jligcmcha m]ij_) [h^ ^_m_lp_ ni \_ `offs
l_]iahct_^+

? H E J E ? = H I = P A N E = H

2 j[l[jf_ac] j[nc_hnm qcnb [ nin[f i` .- ^_]o\cnom of]_lm q_l_ nl_[ n_^ [n
iol @_j[lng_hn ip_l nb_ j[mn / [h^ [ b[f` s_[lm+ Pb_s q_l_ l_`_ll_^ ni om
[`n_l 0 ni 1 s_[lm `lig nb_ chcnc[f mjch[f ]il^ chdols) [ff qcnb nb_ bcmnils i`
jl_pciom chmo]]_mm`of [nn_gjnm [n ]fimol_ qcnb mjfcn*mech al[`nm il fi][f mech
`f[jm+

= nbilioab a_h_l[ f [h^ fi][f j l_j[l[ ncih omo[ffs niie [\ion / q__em jl_*
ij_l[ncp_fs+ S_ ^c^ hin ij_l[n_ ih j[nc_hnm qcnb b_giafi\ch f_p_fm \_fiq ./
ga") il jlin_ch f_p_fm \_fiq 3 a"+ Sioh^ ^l_mmcham q_l_ ]b[ha_^ nqi il
nbl__ ncg_m ^[cfs ni e__j nb_ \[]n_lc[ ch^_r \_fiq .-2 a+ = mocn[\f_ [hnc\cinc]
q[m acp_h chnl[p_hiomfs mn[lncha `lig nb_ ^[s \_`il_ mola_ls+

Pb_ omo[f jlijbsf[]nc] ][l_ q[m jlipc^_^ jimnij_l[ncp_fs) mo]ncih ^l[chm
l_gip_^ [`n_l nqi q__em) [h^ monol_m l_gip_^ [`n_l nb l__ q__em+

Pb_ fi][fct[ncih i` nb_ ^_]o\cnom of]_lm ch nbim_ j[nc_hnm [m q_ff [m nb_
g_nbi^m i` ]fimol_ [l_ mbiqh ch nb_ P[\f_+

Iil_ ^_n[cf_^ ^[n[ [l_ jl_m_hn_^ ih nqi i` iol j[nc_hnm7
L[nc_hn Ji+ .) g[f_) 00 slm) qcnb [ Pbci mjch[f ]il^ chdols+ Pqi s_[lm [`n_l

nb_ chdols) b_ ^_p_fij_^ m[]l[f) f_`n cm]bc[f) l cabn nli]b[hn_lc] [h^ f_`n [h n_ *
lcil cfc[] mjch_ jl_mmol_ mil_m+ Pb_ m[]l[f mil_ q[m nl_[ n_^ qcnb [ mjfcn*mech
al[` n qcnb aii^ l_mofnm+ Pqi mo\m_ko_hn [nn_gjnm ni ]fim_ nb_ cm]bc[f of]_l
Scnb fi][f mech `f[jm `[cf_^) [h^ nb_ j[nc_hn q[m nb_h l_`_ ll_^ ni iol ohcn+
=n nb_ `clmn ij_l[ncih) nb_ f_`n cm]bc[f mil_ q[m ]fim_^ qcnb [ al[]cfcm gom]f_
`f[j ]ip_l_^ qcnb [ fi][f mech `f[j qbcf_ nb_ f_`n [h n_lci l cfc[] mjch_ of]_l
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P[\f_ .

?[m_ =a_
s_[lm

D cm ni ls
s_[lm Ocn_ I _nbi^ i` ]fimol_ ?igjfc][ncihm P cg_ i`

b_[fcha

. 00 / f_`n cm]bcog

f_`n [h n_ lci l
cfc[] mjch_
lcab n nli ]b[h n_ l

lcab n [h n_ lci l
cfc[] mjch_

al[]cfcm gom]f_
`f[j ( fi][f
me ch `f[j
m[ lni lcom g si]on[h_iom
cmf[h^ `f[j
l_] no m `_gilcm
g si]on[h_iom `f[j
m[ lni lco m g + `f[j ( fi][f
mech `f[j

hih_

i_^_g[

hih_

b[_g [nig [

0 q__em

0 q__em

0 q__em

0 q__em

/ /5 /+2 f_`n cm]bcog al[]cfcm g si]on[h_iom
`f[j

j [ lnc[ f
h_]limcm

3 q__em

0 /5 0 lca b n cm]bcog \c]_jm `_gilcm
g si]on[h_iom `f[j

`cmno f[ oh^ _ l
nb _ `f[j

3 q__em

1 1. /+2 f_`n nli ]b[h n_ l

l ca b n nli ]b[h n_ l

\c]_jm `_gilcm
g si]on[h_iom `f[j
\cm_jm `_gilcm
g si]on[h_iom `f[j

j [ lnc[ f
h_]limcm
j[ lnc[ f
h_]limcm

3 q__em

3 q__em

2 0- f_`n cm]bcog

lcab n cm]bcog

al[]cfcm g si]on[h_iom
`f[j
\c]_jm `_gilcm
g si]on[h_iom `f[j

j [ lnc[ f
h_]limcm
l_]oll_h]_
ch 0 g ihnbm

3 q__em

/ q__em

q[m ]fim_^ qcnb [ m[lnilcom gsi]on[h_iom Emf[h^ `f[j+ P_gjil[ls jimnij_l*
[ncp_ i_^_g[ i` nb_ cmf[h^ `f[j ^cm[jj_[l_^ ch [ `_q ^[sm+

Pb_ j[nc_h nâm `il]_^ jlih_ jimcncih ch nb_ _[lfs jimnij_l[ncp_ j_lci^ l_*
mofn_^ ch nb_ `ilgcha i` [ h_q jl_mmol_ mil_ ch nb_ lcabn [hn_lcil cfc[] mjch_
l_acih+ Pbcm) [m q_ff [m nb_ lcabn nli]b[hn_lc] mil_) q_l_ \inb nl_[ n_^ ^olcha
nb_ m_]ih^ ij_l[ncih) 3 q__em f[n_l+ Pb_ lcabn nli]b[hn_lc] of]_l q[m ]fim_^
qcnb [ l_]nom `_gilcm gsi]on[h_iom `f[j) [h^ nb_ lcabn cfc[] mjch_ ^_]o\cnom
of]_l qcnb [ m[lnilcom gom]f_ `f[j ]ip_l_^ qcnb [ fi][f mech `f[j+ = b[_g[nig[
qbc]b ^_p_fij_^ ch nb_ cfc[] mjch_ l_acih ^olcha nb_ _[lfs jimnij_l[ncp_ j_lci^
q[m mo]]_mm`offs _p[]o[n_^+

Ji l_]oll_h]_m q_l_ i\m_lp_^ nblioabion nb_ /*s_[l `iffiq*oj+ Pb_ j[*
nc_hn ]ihncho_^ bcm jli`_mmcih[f nl[chcha ch [ l_b[\cfcn[ ncih ]_hnl_) mj_h^cha
gimn i` nb_ ^[s ch nb_ mcnncha jimcncih ih [ qb__f]b[cl+

L[nc_hn Ji+ /) [ 1.*s_[l if^ g[f_) ^_p_fij_^ jl_mmol_ m]il_m ch \inb nli]b *
[hn_lc] l_acihm [ s_[l [`n_l b_ b[^ mo``_l_^ mjch[f ]il^ chdols [n nb_ PbciÖh
f_p_f+ D_ q[m l_`_ll_^ ni iol @_j[lng_hn ch [ m_jnc] mn[ n_ [`n_l nqi ohmo]]_mm*
`of [nn_gjnm [n ]fimcha nb_ ^_`_]nm qcnb fi][f mech `f[jm+ D_ [fmi b[^ [hinb_l)
h_[lfs ^_p_fij_^ ^_]o\cnom of]_l ch nb_ m[]l[f l_acih+ =n nb_ `clmn ij_l[ncih)
nb_ f_`n nli]b[hn_lc] mil_ q[m ]fim_^ qcnb [ \c]_jm `_gilcm gsi]on[h_iom
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cmf[h^ `f[j) [h^ nb_ m[]l[f mil_ qcnb [ mjfcn*mech al[`n+ Pb_ lcabn nli]b[hn_lc]
mil_ q[m qc^_fs _r]cm_^ [h^ ]ip_l_^ qcnb gicmn ^l_mmcha+ Pb_ ^l_mmcham f[n_l
b[^ ni \_ ]b[ha_^ nqc]_ ^[cfs iqcha ni nb_ l[jc^ _``_]n i` al[hof[ncih+ Pb_
m_jmcm ^cm[jj_[l_^ miih [`n_l ij_l[ncih+ L[ln i` nb_ mech cmf[h^ i` nb_ \c]_jm

Bca+ .+ Ö N_]oll_hn nli]b[hn_l c] jl_mmol_ mil_+ Konfchcha nb_ ch]cmcih

Bca+ /+ Ö = \c]_jm `_gilcm gsi]on[h_iom `f[j+ Pbcm `f[j q[m ^_mcah_^ [m [h cm f[h^

`f[j \_][g_ h_]linct_^ ch nb_ _[lfs*ij_l[ncp_ j_lci^+ Pb_ h_]linc] ncmmo_m q_l_
_r]cm_^) [h^ [ mjfcn*mech al[`n [jjfc_^ ni [ q_ff p[m]of[lct_^ gom]f_ \_h_[nb+

=n nb_ m_]ih^ ij_l[ncih) 5 q__em f[n_l) nb_ al[hof[ ncha ncmmo_m ch nb_ lcabn
nli]b[hn_lc] l_acih q_l_ _r]cm_^ [a[ch) [h^ nb_ ^_`_]n q[m ]fim_^ qcnb [ \c*
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]_jm `_gilcm gsi]on[h_iom cmf[h^ `f[j+ =a[ch) q_ i\m_lp_^ j[lnc[f h_]limcm
ch nb_ mech cmf[h^) \on nbcm q[m mo]]_mm`offs nl_[ n_^ qcnb _r]cmcih [h^ mjfcn*
mech al[`ncha+ Pb_ mo\m_ko_hn ]iolm_ q[m oh_p_hn`of) [h^ nb_ j[nc_hn ]iof^
miih \_ l_`_ll_^ ni nb_ l_b[\cfcn[ncih ]_hnl_+

Bca+ 0+ Ö Pb_ `f[j q[m l[cm_^ [fiha qcnb nb_ `[m]c[ f_[pcha nb_ oh^_lfscha gom]f_
ncmmo_ chn[]n

Bca+ '" Ö Pb_ ^ihil mcn_ q[m ]fim_^ j_l jlcg[g) [h^ nb_ nl[hmjim_^ `f[j q[m om_^
ni ]fim_ nb_ nli]b[hn_l c] ^_`]nm %][m_ Ji+ /&

@ E O ? Q O O E K J

Iom]f_ [h^ gsi]on[h_iom `f[jm q_l_ mo]]_mm`offs om_^ ch nb_ nl_[ ng_hn
i` cm]bc[f) nli]b[hn_lc] [h^ [hn_lcil cfc[] mjch_ ^_]o\cnom of]_lm+ Pb_ p[lc_ns
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i` `f[jm [p[cf[\f_ ch nbcm j[lnc]o f[l l_acih cm qc^_ [m nb_l_ cm hi jli\f_g i`
mn[nc] ^sm`oh]ncih ch j[l[jf_ac] j[nc_hnm _p_h [`n_l nb_ om_ i` m_p_l[f `f[jm
ch nb_ m[g_ j[nc_hn+ Pb_ ij_l[ncp_ n_]bhcko_ cm mcgjf_) [h^ nb_ `f[jm ][h \_
nl[hm`_ ll_^ ni nb_ omo[f jl_mmol_ mil_ mcn_m qcnb hi il gchcg[f n_hmcih+

A[lfs qioh^ b_[fcha ]igjfc][ncihm ^i hin ch`fo_h]_ f[n_ l_mofnm) qbc]b
ch gimn ][m_m [l_ aii^+ S_ i\m_lp_^ ih_ ][m_ i` l_]oll_h]_) 0 gihnbm [`n_l
nb_ chcnc[f ij_l[ncih) \on nbcm q[m mo]]_mm`offs nl_[ n_^ qcnb _r]cmcih [h^ ^cl_]n
monol_+ Pb_ `l_ko_hn ]igjfc][ncih i` b[_g[nig[ ][h jli\[\fs \_ jon ^iqh ni
ch[^_ko[n_ jimn*ij_l[ncp_ mo]ncih ^l[ch[a_+

S_ i\m_lp_^ [ `_q ][m_m i` j[lnc[ f h_]limcm i` nb_ mech [h^ mo\]on[h_iom
ncmmo_ qb_h omcha gsi]on[h_iom cmf[h^ `f[jm+ Pbcm q[m jli\[\fs ^o_ ni ip_l*
_rnlomcih i` nb_ mct_ i` nb_ mech cmf[h^+ Pbcm ]igjfc][ncih ][h \_ mo]]_mm`offs
nl_[ n_^ \s g_[hm i` _r]cmcih [h^ mjfcn mech al[`ncha [m nb_ oh^_lfscha gom]f_
cm h_[lfs [fq[sm q_ff p[m]of[lct_^+ S_ l_a[l^ nb_ gom]f_ ]ip_l_^ qcnb [ mech
al[`n [m [ aii^ mifoncih qcnb hi l_]oll_h]_m ch nb_ f[n_ `iffiq*oj j_lci^+

=nl[og[nc] n_]bhcko_ [m q_ff [m qc^_ _r]cmcih i` nb_ ^_]o\cnom of]_l ]ig*
jf_n_ qcnb nb_ oh^_lfscha \ihs jligch_h]_ [l_ ]_ln[chfs _mm_hnc[f+

Iom]f_ [h^ gsi]on[h_iom `f[jm ][h mojjfs [ f[la_ [giohn i` nbc]e) q_ff
p[m]of[lct_^ ncmmo_ [m q_ff [m `off m]ij_ `il `cffcha ^__j ^_`_]nm [n [ p_ls
fiq l_]oll_h]_ l[n_+ Pb_s ][h \_ l_]igg_h^_^ [m [h cgjiln[hn ]ihnlc\oncih
ni nb_ nl_[ ng_hn i` jl_mmol_ mil_m ch j[l[jf_ac] j[nc_hnm+

F+ D+

OQII=NU

Pb_ l_mofnm i` nb_ nl_[ ng_hn i` .- ^_]o\cn[f of]_lm ch 2 j[l[jf_ac] j[nc_hnm
omcha gom]f_ [h^ gsi]on[h_iom `f[jm [l_ jl_m_hn_^+ A[lfs ]igjfc][ncihm ch
qioh^ b_[fcha b[p_ hi _``_]n ih f[n_ l_mofnm qbc]b [l_ ]ihmc^_l_^ ni \_ aii^
qcnb ihfs . l_]oll_h]_ ch nb_ f[n_ `iffiq*oj j_lci^+ O]ij_ `il ]fimcha f[la_
[h^ ^__j ^_`_]nm qcnb f[la_ ko[hncnc_m i` q_ff p[m]of[lct_^ ncmmo_ l_jl_m_hnm
cgjiln[hn jlial_mm ch nb_ nl_[ ng_hn i` jl_mmol_ mil_m ch j[l[jf_ac] j[nc_hnm+

NAOQIA
@`SVd ^fdTf]RZcVd Ve ]`SVd ^j`TfeR_nd Rf ecRZeV^V_e

UVd f]TÖcVd UnTfSZeRfi TYVk ]Vd aRcRa]nXZbfVd
Q m t s h m e c ) D+) F _ n b i h) F+) P i q j c e) A+

Kh jlxm_hn_ ^_m lxmo fn[ nm ^o nl[ cn_g_h n ^_ .- of]öl_m ^x]o\cn[or ]b_t 2 g[f[^_m
j[l[jfxacko_m) _h onc fcm[hn ^_ fi\_m gom]of[cl_m _n gsi]on[hxm+ @_ jligjn_m ]igjfc*
][ncihm ^_ f[ aoxlcmih ^_m jf[c_m h âch`fo_ha[c_hn j[m f_m lxmofn[ nm `ch[fm koc j_op_hn
xnl_ ]ihmc^xlxm ]igg_ \ihm) w N_a[l^ òoh_ m_of_ lx]oll_h]_m [o ]iolm ^o nl[ cn_g_hn
jimnxlc_ol+ H[ jimmc\cfcnx ^o l_]iopl_g_hn ^_ p[mn_m _n jli`ih^m ^x`[onm) _h jli`cn[hn
^o ncmmo \c_h p[m]of[lcmx _h ko[fcnx [\ih^[hn_ ) _mn xp[fox_ ]igg_ oh jlial_m \c_h ]ih*
mc^xl[\f_ jiol f_ nl[ cn_g_h n ^_m of]xl[ncihm ^_ jl_mmcih ]b_t f_m j[l[jfxacko_m+
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V Q O = I I A J B = O O Q J C
Afd\V]& f_U Aj`\feR_]RaaV_ SVZ UVc 6VYR_U]f_X g`_ 8V\fSZeR

SVZ DReZV_eV_ ^Ze DRcRa]VXZR
Q m t s h m e c ) D+) F _ n b i h) F+) P i q j c e) A+

Am q_l^_h ^c_ Ala_\hcmm_ ^_l >_b[h^foha pih .- @_eo\cn[ ohn_ l =hq_h^oha pih
Iome_f* oh^ Isieon[hf[jj_h \_c 2 L[nc_hn_h gcn L[l[jf_ac_ \_m]bl_c\_h+ Blcnb [o`*
nl_ n_h^_ Gigjfce[ncih_h \_cg D_cf_h ^_l Soh^_h \[nn_h e_ch_h Ach`fomm [o` ^c_ A l*
a_\hcmm_) ^c_ g[h cg Dch\fc]e [o` _ch_ _chtca_ Sc_^_lbifoha \_cg mj[ n_ l_h R_lf[o`
[fm ao n \_ nl[]b n_h e[hh+ @c_ Iiafc]be_cn _ch_m =\^_]e_hm [oma_^_bhn_l oh^ nc_`_l
@_`_en_ ohn_ l R_lq_h^oha _ch_l alimm_h I_ha_ aon p[meof[lcm c_l n_l C_q_\_ qcl^ [fm
_ch _lb_\ fc]b_l Bilnm]blc nn ch ^_l >_b[h^foha ^ol]b @lo]e _h nm n[h^_h_l @_eo\cn[
\_c L[nc_hn_h gcn L[l[jf_ac_ _cha_m]b[ntn+

N A O Q I A J
@pSf]`d ^fdTf]RcVd j ^Z`Tfem_V`d V_ ]R TfcR UV ^RXf]]RUfcRd

V_ ]`d aRcRa]n[ZT`d
Q m t s h m e c ) D+) F _ n b i h) F+) P i q j c e) A+

O_ jl_m_h n[h fim l_mofn[^im ^_f nl[ n[g c_hni ^_ .- g[aoff[^ol[m ^_ ao[l^[l ][g[
[f omi ^_ fz\ofim gom]of[l_m s gci]onwh_im _h 2 j[]c_hn_m j[l[jfxdc]im+ H[m ]igjfc*
][]cih_m n_gjl[h[m _h f[ ]ol[ ^_ f[m ff[a[m hi ch`fos_lih mi\l_ fim l_mofn[^im `ch[f_m
ko_ m_ jo_^_h ]ihmc^_l[l \o_him ^[^[ oh[ mif[ l_]oll_h] c[ ^ol[h n_ _f jli]_mi jim*
n_lcil+ H[ jimc\cfc^[^ ^_ ]o\lcl ^_`_]nim [gjfcim s jli`oh^im oncfctwh^im_ oh[ al[h
][hnc^[^ ^_ n_dc^im \c_h p[m]of[lct[^im) m_ [jl_]c[ ]igi ]ihmc^_l[\f_ jlial_mi _h
_f nl[ n[gc_hni ^_ g[aoff[^ol[m i m_[ ]ihnomcih_m _h fim j[l[jfxdc]im+

N A B A N A J ? A O

*' 6R\Vc% 8' 7'% 6Rce`_% 9' :'% 7`_gVcdV%

>' A'3 = ]ig\ch_^ \c]_jm [h^ m_gcn_h^c*
himom gom]f_ `f[j ch nb_ l_j[cl i` cm]bc[f
mil_m+ >lcn+ F+ jf[mn+ Oola+) 0.) . 7 /3) .645+

/+ 6YRXhRe% 6' A'% DVRc]% F' A'% @RfS%
8' F'3 Qm_m i` nb_ l_]nom `_gilcm gsi]o*
n[h_iom `f[j+ Lf[mn) l_]ihmnl+ Oola+) 3/ 7 365)
.645+

0+ 6`gVe% >' @'% ARcT`_UVd BRddZW H'%

;fZ^SVceVRf% >' 7'% 6RfUVe% >'3 Pb_ p[mnom
f[n_l[fcm gom]ofi]on[h_iom `f[j ch nb_ l_ *
j[cl i` nli]b[hn_l c] jl_mmol_*mil_m+ Lf[mn)
l_]ihmnl+ Oola+) 36) 2 7 50-) .65/++

1+ 8R_ZV]% F' ?'% :RZSZd`WW% 6'3 Iom]f_
]ip_l[a_ i` jl_mmol_ jichnm Ö nb_ lif_
i` gsi]on[h_iom `f[jm+ =hh+ jf[mn+ Oola+)
5) 3 7 113) .65/+

2+ >R^Vd% >' <'% <f]^V&A`Zc% ='3 Pb_ \c*
]_jm `_gilcm gom]ofi]on[h_iom `f[j ch nb_
l_j[cl i` jl_mmol_*mil_m [lioh^ nb_ bcj+
Lf[mn) l_]ihmnl+ Oola+) 33) 1 7 403) .65-+

3+ AReYVd% G' >'% BRYRZ% :'3 ?fchc][f [nf[m
i` gom]f_ [h^ gom]ofi]on[h_iom `f[jm+ A^+
?+ R+ Iim\s ?i+) O[chn Hiocm) .646+

@l+ D+ Qmtshmec) @_jn) i` Lf[mnc] Oola_ls)
?_hnl_ `il Limnal[^o[n_ I_^c][f Pl[chcha)
?t_lhc[eiqme[ /0.) --*1.3 S[lm[q) Lif[h^
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5 7 H 5 7 < = F I F ; = 5 9 D @ 5 G H = 7 5 9 u + 0% ,% * 2 1 .

HYV v<RcV]Za R_U 7]VWe DR]ReV HcVRe^V_ew Gj^a`dZf^

D`]R_ZTR NUcp[% D`]R_U% CTe`SVc .% *21-

Kh K]ni\_l 2) .651) nb_ Lifcmb mj[ niqh i` Lif[hc][ V^lzd jf[s_^ bimn ni [ m]c_h*
nc`c] msgjimcog i` nb_ Lifcmb Oolac][f Oi]c_ns O_]ncih `il Lf[mnc] [h^ N_]ihmnlo]ncp_
Oola_ls ^_pin_^ ni n l_[ ng _h n `il b[l_fcj [h^ ]f_`n j[f[n_+ Pb_ _p_hn niie jf[]_ oh^_l
nb_ [omjc]_m i` Lli`+ H_mt_e Glsmn) Lifcmb @_jons Ichcmn_l i` D_[fnb [h^ Oi]c[f S_f*
`[l_+ >_mc^_m Lifcmb _rj_lnm) [h []ncp_ mb[l_ ch nb_ msgjimcog jli]__^cham q[m n[e_h
\s j[lnc] cj[hnm `lig ?t_]bimfip[ec[) nb_ C_lg[h @_gi]l[nc] N_jo\fc]) =omnl c[ [h^
Oq_^_h+ Pb_l_ q_l_ `iol ch^_j_h^_hn m_]ncihm ni ^_[f qcnb nb_ `iffiqcha nb_g_m7
.+ Llcg[ls nl_[ ng_hn `il ]f_`nm [h^ h_q g_nbi^m i` molac][f ij_l[ncih `il nb_ [hi*

g[fc_m
/+ Hiha*n_lg l_mofnm i` nl_[ ng_hn `il ]f_`nm
0+ Klnbi^ihnc] [h^ jbihc[nlc] nl_[ ng _h n i` ]f_`nm
1+ ?ill_]nc] mola_ls `il ]l[hci`[]c[f [hig[fc_m

Pb_ msgjimcog \_h_`cn_^ al_[nfs `lig nb_ jl_m_hn[ncih i` ]igjl_b_hmcp_ jlia l[g *
g_m i` ][l_ i` j[nc_hnm qcnb `[]c[f ]f_`nm chnli^o]_^ \s nb_ `iffiqcha [onbilm7 G+ Diff*
g[hh _n [f+) Rc_hh[8 C+ Iobf_l) Pb[ffqcnt8 >+ Fib[hmih) Cin_\ila8 F+ Gloe) Hz^ì8 @+
O]bog[hh _n [f+) F_h[+ I[hs j[j_lm q_l_ ^_pin_^ ni mig_ i` nb_ gil_ h[lliqfs ^_*
`ch_^ jli\f_gm7 H+ >[lche[) >lhi Ö monol_ i` nb_ fcj8 D+ =h^_lf) Ehhm\lo]e Ö jlcg[ls
]ill_]ncih i` nb_ him_) ij_l[ncihm `il \cf[ n_l[f ]f_`nm i` nb_ fcj8 G+ Gi\om) Lif[hc][
V^lzd Ö _rn_h^_^ pig_lch_ `f[j+ Pb_ `iffiqcha j[j_lm ^_[fn qcnb nb_ aliq nb i` nb_
d[qm [h^ qcnb ilnbi^ihnc] [mm_mmg_hn i` nb_ m n[n_ i` ^_hncncih7 =+ Lcmofme[*Knl_g\[
_n [f+) V[\lt_8 R+ êcg_ó_e) >lhi8 mj__]b ^_p_fijg_hn [` n_l ij_l[ncihm `il ]f_`nm q[m
n[e_h oj \s E+ Hsìs]te[ _n [f+) V[\lt_+ ?ill_]ncp_ ij_l[ncihm ch [^ofnbii^ q_l_ l_ *
jiln_^ ih \s F+ Gitwe _n [f+) Ll[ao_8 =+ Jög_]) >lhi8 ]l[hci`[]c[f ij_l[ncihm q_l_
^cm]omm_^ \s ?+ H[olcnt_h) Cin_\ila8 F+ Hcfd[) Cin_\ila+ ?fchc][f mno^c_m q_l_ mocn[\fs
]igjf_g_hn_^ \s j[j_lm `lig nb_ mjb_l_ i` g_^c][f a_h_nc]m7 I+ Pif[lipw) Ll[ao_8
F+ Lli]bwteipw) Ll[ao_+ Pb_ m]c_hnc`c] jlial[gg_ q[m qioh^ oj \s mbiqcha nqi ch *
m nlo]ncih[f `cfgm ih mo\d_]nm i` ]f_`n ^_`_]n ilnbi^ihnc]m jl_j[l_^ oh^_l nb_ moj_l*
pcmcih i` E+ Ot]t_j[õme[+ Bil nb_ g_nc]ofiom ila[hct[ncih i` nb_ m]c_hnc`c] j[ln i` nb_
msgjimcog q_ iq_ iol nb[hem ni =m+ Lli`+ Gi\om [h^ bcm ]i*qile_lm+

En cm [fmi ihfs [jjlijlc[ n_ ni mnl_mm nb_ mi]c[f j[ln i` nb_ _p_hn) \_achhcha qcnb
nb_ ij_hcha ]i]en[cf j[lns [h^ _h^cha qcnb nb_ `[l_q_ff j[lns+ I__ncham [n nb_ mi]c[f
_p_hnm i` nb_ msgjimcog j_lg cnn_^ j_lmih[f ]ihn[]nm \_nq__h ]f_`n jli\f_g mj_]c[ f*
cmnm `lig [ p[lc_ns i` ]fchc][f [h^ l_m_[l]b ohcnm+ Pb_ ch`ilg[f ^cm]ommcihm nb_l_ \lioabn
[ q_[fnb i` mncgof[ncha ch`ilg[ncih) mg[ff j_lb[jm [m l_a[l^m pifog_ \on bcabfs l_ *
f_p[hn+ =ff nb_ j[lnc] cj[hnm ch nb_ msgjimcog q_l_ al[ n_`of ni =m+ Lli`+ Gi\om `il nb_
bcab mn[h^[l^ i` ila[hct[ncih [h^ `il nb_ `locn`of qilecha [ngimjb_l_ qbc]b b_ q[m
[\f_ ni ]l_[n_ [ n nbcm a[nb_l cha i` mj_]c[fcmnm ch ]igjl_b_hmcp_ ]f_`n pc]ncg ][l_+ Pb_
msgjimcog [n Lif[hc][ V^lzd qcff l_g[ch [ j_lg[h_hn [mm_n ch nb_ `c_f^ i` ]igjl_*
b_hmcp_ b[l_ f cj [h^ ]f_`n j[f[n_ ][l_ [m q_ff [m [ `ch_ g_gils `il [ff nbim_ [nn_h^cha cn+

R+ êcg_ó_e) I+ @+) >_leip[ 01) 3./ -- >lhi) ?t_]bimfip[ec[

.6.
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Pb_ \iie [jj_[l_^ ch .651 ch nb_ ?bol*
]bcff Hcpchamnih_ Lo\fcmbcha Diom_) cn b[m
//5 j[a_m [h^ cm chn_h^_^ [m nb_ `clmn j[ln
i` [ gofncpifog_ jo\fc][ncih+ En acp_m [
molp_s i` nb_ f[n_mn ehiqf_^a_ ch n l[h m*
j f[hn[ncih ]l[ ` n `lig nb_ jichn i` pc_q i`
[ hog\_l i` ^cm]cjfch_m Ömola_ls) chn_lh[f
g_^c]ch_) b_g[nifias) cggohifias) j[ nb *
ifias) pclifias [h^ \[]n_lcifias+ Pb_ ]ih*
mncno_hn ]b[jn_ lm q_l_ mojjfc_^ \s [onbilm
`lig nb_ QO) ?[h[^[ [h^ Cl_[n >lcn[ch
^_[fchaqcnb ec^h_s) b_[ln) fcp_l [h^ j[h*
]l_[m nl[hmj f[h n ij_l[ncihm+

?+ N+ Oncff_l [h^ L+ =+ Gi_qh l_pc_q cg*
gohimojjl_mmcih qcnb ]s]fimjilch_ =) nb_
mcn_ [h^ g_]b[hcmg i` cnm []ncih [h^ cnm
jb[lg[]iech_nc]) [h[fstcha cnm _``_]nm) ni *
rc]cns ch ^c``_l_hn nl[hmj f[h n_^ ila[hm+

N+ Onil\ ^_[fm qcnb \ih_ g[lliq nl[ h m *
j f[hn[ncih ch nb_ nl_[ ng_h n i` g[fcah[h*
]c_m ch n_lgm i` ^ihil ]bic]_) nb_l[js ch *
^c][ncihm) [h^ l_mofnm + Oj_]c[f [ nn_hncih cm
^_pin_^ ni nb_ Üal[` n ^ cm_[m_á msh^lig_+

Eh nb_ ]b[jn_ l ih nb_ nb_l[j_onc] om_m
i` gihi]fih[f [hnc*P*fsgjbi]snc] [h nc*
\i^c_m) ?) >) ?[lj_hn_l jli]__^m `lig nb_
^_n_lgch[ncih i` mo\nsj_m i` P*fsgjbi]s*
n_m l_mjihmc\f_ `il nb_ jb_hig_h[ i` l_ *
d_]ncih [h^ jli^o]ncih i` [hnc\i^c_m
[a[chmn nb_g ch [hcg[f _rj_lcg_hnm+

Pb_ jli\f_gm i` ch`_]ncih) ch j[ln c]of[l
nbim_ ][om_^ \s ]snig_a[fipclom_m) ch
nl[hmj f[h n j[nc_hnm) [m jl_j[l_^ \s N+ D+
No\ch) ]ip_lm [ qc^_ l[ha_ i` jichnm `lig
nb_ pclom ]b[l[]n_lcmnc]m) \li[^fs ]ih*
]_cp_^ ]fchc][f jc]nol_) _jc^_gcifias oj ni

nb_ ip_l[ff m n l[ n_as i` ]snig_a[fipclom
ch`_]ncih nl_[ng_hn+

>+ @+ G[b[h acp_m [ ^_n[cf_^ []]iohn i`
nb_ fce_fs cggohifiac][f g_]b[hcmgm i`
ih_ [m s_n hin _hncl_ fs _rjfc][n_^ jb_hi*
g_hih Ö fiha_l al[ ` n molpcp[f [`n_l j l_ *
ij_l[ncp_ [^gchcm nl[ncih i` mj_]c`c] \fii^
nl[hm`omcihm+

Pb_ l_mofnm i` ]fchc][f) bcm nifiac][f) cg*
gohifiac][f) pclifiac][f [h^ ]snia_h_nc]
mno^c_m ch cggohimojjl_mm_^ j[nc_hnm qcnb
fsgjbijlifc`_l[ncp_ ]ih^cncihm [l_ nb_
mo\d_]n i` [ ]b[jn_ l mojjfc_^ \s D[hni [h^
Ocgihm_h+ Pb_cl [ nn_hncih cm `i]omm_^ g[ch*
fs ih nb_ A\mn_ch*>[ll pclom qcnb cnm ch *
^o]cha _``_]n ih >*fsgjbi]sn_ jli f c`_l[*
ncih ch ]ihh_]ncih qcnb nb_ jli^o]ncih i`
fsgjbig[+

Eh nb_ ]fimcha ]b[jn_l) L+ I[]I[mn_l
^cm]omm_^ nb_ ko_mncih i` qbs nb_l_ mbiof^
\_ mi `_q nl[hmj f[h n[ ncih ila[hm mo]b [m
nb_ b_[ln ) fcp_l il j[h]l_[m ]ihmc^_lcha
nb_ l_f[ncp_fs f[la_ hog\_lm i` ec^h_s ^i*
hilm+ D_ [fmi acp_m [ ^_m]lcjncih i` j l_ *
ij_l[ncp_ jl_g_^c][ncih) [h^ nb_ mnl[ n_as
[h^ n_]bhcko_ i` gofncjf_ q cnb^l[q[fm+

Pb_ qbif_ \iie cm hi n_qilnbs j[ln c]o *
f[lfs `il cnm bcab ]ih]_hnl[ncih i` h_q
ehiqf_^a_ i` nb_ acp_h mj_]c[fns+ =fnbioab
nbcm pifog_ nl_[ nm nb_ jli\f_g i` nl[hm*
j f[hn[ncih g[chfs `lig nb_ cggohifiac][f
jichn i` pc_q) nb_ qile Ö nb[hem ni cnm
]f[lcns) \l_pcns [h^ p_ls aii^ ^c^[]nc] [ l *
l[ha_g_hn i` jo\fc][ncihm) Ö cm \ioh^ ni
[ n n l[] n [nn_h ncih [h^ [jjl_]c[ncih `lig
[ff nbim_ n[echa [ mb[l_ ch nb_ [ l n i`
nl[hmjf[hn[ncih +

@l+ H+ @l[ì[h) >_leip[ 01Ö05)
3./ -- >lhi) ?t_]bimfip[ec[
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