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Lf[mnc] mola_ls fiiem \[]e ojih ]ihmc^_l[\f_ nl[^cncihm ch Doha[ls+ Pb_
`clmn qlcnn_h ^i]og_hn) äI[ho[f_ ?bclolac][ã\s B_l_h] Icmeifnts) jo\fcmb_^
ch .41/) ^_[fn qcnb nb_ mola_ls i` `[]c[f ]f_`nm+ Pb_ `clmn ]igjl_b_hmcp_ n_rn*
\iie q[m jo\fcmb_^ ch .5117 äGzjf| m_\zmt_nlifã %Kh Lf[mnc] Oola_ls& \s Oyh^il
Hoghcnt_l+ Eh nb_ m_]ih^ b[f` i` nb_ h ch_n__hnb ]_hnols Doha[lc[h mola_ihm
`iffiq_^ nb_ qilf^ fcn_ l[ nol_ qcnb ch n_l_mn [h^ _h^_[piol_^ ni chnli^o]_ nb_
h_q n_]bhcko_m ch nb_cl ]iohnls+ Bil _r[gjf_) Pbc_lm]bçm g_nbi^ i` _jcnb_fcog
nl[hmj f[h n[ ncih ^_m]lc\_^ ch .553 q[m chmn[hnfs [^ijn_^ [h^ om_^) mi nb[ n
m_p_l[f j[j_lm ih nb_ _rj_lc_h]_m q_l_ jo\fcmb_^ [ s_[l f[n_l+

Eh nb_ hch_n__hnb ]_hnols Fyhim >[f[mm[ `ioh^_^ bcm gi^_lh molac][f m]biif
ch Doha[ls+ Dcm \iie äKj_l[ncih_m Lf[mnc][_ã jo\fcmb_^ ch .53. q[m \[m_^ ih
bcm ch[oaol[f f_]nol_ l_[^ [n nb_ [][^_gs qb_h \_ \_][g_ [ g_g\_l+ Eh nb cm
\iie b_ ^_mlc\_^ 1- ij_l[ncihm) gimnfs n_]bhcko_m `il nb_ l_]ihmnlo] ncih i`
^_`_]nm i` nb_ him_ [h^ gionb+ O_p_l[f i` nb_m_ n_]bhcko_m \_][g_ ]ihh_]n_^
qcnb i nb_ l mola_ihmç h[g_m /-â/2 s_[lm f[ n_l \_][om_ >[f[mm[ ihfs jo\fcmb_^
ch Doha[lc[h+ Dcm cha_hocns cm \_mn l_`f_]n_^ \s nb_ `[]n nb [ n b_ om_^ [ fchcha
qb_h l_]ihmnlo]ncha ^_`_]nm i` nb_ him_) qb_l_[m Ccffc_m) ch bcm \iie qlcnn_h
qcnb Icff[l^) g[chn[ch_^ nb[n nbcm n_]bhcko_ q[m chnli^o]_^ [m f[n_ [m nb_
hch_n__h*nq_hnc_m) qb_h cn q[m l_[fct_^ nb[n mo]b [ fchcha jl_p_h nm nb_ mblche*
cha i` nb_ `f[jm+

F_hi L|fs[) nii) ^_m]lc\_^ m_p_l[f h_q jf[mnc] molac][f n_]bhcko_m) nb_
gimn cgjiln[hn i` qbc]b q[m nb_ om_ i` [ `f[j n[e_h `lig nb_ mech ip_l nb_
g[mm_n_l gom]f_ `il l_]ihmnlo]ncha ^_`_]nm i` nb_ il[ f go]im[+ Lo\fcmb_^ ch
.6..) Lifs[çm l_jiln ih nb_ om_ i` [ gom]ofi]on[h_iom `f[j jl_]_^_^ nb[ n i`
@çAmn_ \s [ s_[l+ Qh`ilnoh[n_fs bcm jlcilcns q[m h_p_l []ehiqf_^a_^+

Fyhim Alnf q[m ^cl_]nil i` nb_ bimjcn[f `ioh^_^ `il nb_ l_]ihmnlo]ncp_
nl_[ ng_hn i` ][mo[fnc_m i` Silf^ S[l E+ D_ mogg[lct_^ bcm _rj_lc_h]_m ch
[ hog\_l i` \iiem jo\fcmb_^ [fmi ch C_lg[h+ Dcm imn_ijf[mnc] n_]bhcko_m q_l_
qc^_fs [jjfc_^) _mj_]c[ffs bcm äj_n[f jf[mnsã ) qbc]b cm mncff om_^ `il l_]ih*
mnlo]ncha ^_`_]nm i` nb_ meoff+

Lf[mnc] mola_ls q[m l_]iahct_^ [m [h ch^_j_h^_hn mj_]c[fns ch Doha[ls
[`n_l Lli`_mmil >+ R+ L_nlipmec) g_g\_l i` nb_ QOON =][^_gs i` O]c_h]_m [h^
c[n_l Ichcmn_l i` D_[fnbm ch nb_ Oipc_n Qhcih) b[^ ]ig_ ni Doha[ls [m [ pcmcn*
cha jli`_mmil [h^ b[^ ][ff_^ [ nn_h ncih ni nb_ cgjiln[h]_ i` nb cm \l[h]b i`
mola_ls+ Pb_ Ichcmnls i` D_[fnb ila[hct_^ [ ^_j[lng_hn i` jf[mnc] mola_ls ch
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.620) qbc]b q[m b_[^_^ \s Icef|m xl]ts) [ q_ff*ehiqh jf[mnc] mola_ih+ =`n_l
bcm ^_[nb bcm mno^_hnm ]ihncho_^ bcm []ncpcns [n nb_ ^_j[lng_hn qbc]b cm ]o l*
l_hnfs oh^_l nb_ ^cl_]ncih i` @l+ Efih[ G[lnce+

= m_]ih^ ^_j[lng_hn qcnb 2- \_^m q[m ila[hct_^ ch .621) qbc]b \_][g_
nb_ @_j[lng_hn i` Lf[mnc] Oola_ls i` nb_ Limnal[^o[n_ I_^c][f O]biif+ Eh Doh*
a[ls ^i]nilm al[^o[n_ `lig ohcp_lmcns qcnb [h I+@+ ^_al__ [h^ g[s mj_]c[fct_
[`n_l b[pcha ]igjf_n_^ [h [jjlijlc[ n_ ]iolm_ [n nb_ Limnal[^o[n_ I_^c][f
O]biif+ Pbim_ qcmbcha ni mj_]c[fct_ ch jf[mnc] mola_ls) qbc]b g[s \_ n[e_h ih
[m [ m_]ih^ mj_]c[fns) [l_ jl_j[l_^ `il nb_cl _r[gch[ncihm [n nb_ [\ip_*g_h*
ncih_^ ^_j[lng_hn) i` qbc]b E [g nb_ ^cl_]nil+

En cm ih_ i` nb_ `oh^[g_hn[f n[mem i` iol @_j[lng_hn ni n_[]b nb_ \[mc]m
i` jf[mnc] mola_ls mo]b [m [ nl[og[nc] b[h^fcha i` ncmmo_m) n_]bhcko_m i` ch*
]cmcih [h^ monolcha) nb_ gimn cgjiln[hn [mj_]nm i` ncmmo_ nl[hmjf[hn[ ncih) [h^
nb_ l_]ihmnlo]ncih i` mech ^_`_]nm ni qiof^*\_ mj_]c[fcmnm ch [ff \ l[h]b_m i`
mola_ls+ Eh^cpc^o[f nocncih f[mnm .Ñ 1 gihnbm) qbcf_ ]iolm_m `il /-â/2 mola_ihm
[l_ ila[hct_^ [hho[ffs+ Pb_ nin[f hog\_l i` Doha[lc[h mola_ihm pcmcncha nb_
@_j[lng_hn _[]b s_[l [giohnm ni 2-â3-) [h^ q_ b[p_ 1â.- pcmcnilm [ s_[l
`lig [\li[^+ Limnal[^o[n_ mno^_hnm jl_j[lcha `il [][^_gc] ko[fc`c][ncihm
%?+O]+& [fmi qile [n iol @_j[lng_hn+ Och]_ jf[mnc] mola_ls b[m \_]ig_ [h
ch^_j_h^_hn mj_]c[fns) mola_ihm ]ig_ ni iol @_j[lng_hn qb_h mno^scha `il
nb_cl mj_]c[fns _r[gch[ncihm+ Pb_m_ _r[gm ]ihmcmncha i` [ nb_il_nc][f [h^ [
jl[]nc][f j[l n [ l_ n[e_h [ n iol @_j[lng_hn+

Eh [^^cncih ni nb_ nqi f[la_ ^_j[lng_hnm ch nb_ ][jcn[f) m_p_l[f mg[ff
]_hnl_m qcnb .-â./ \_^m b[p_ \__h ila[hct_^ ch nb_ ohcp_lmcns niqhm i` Lz]m)
Ot_a_^ [h^ @_\l_]_h) [h^ [fmi [n Icmeif] [h^ Ot_hn_m+ Pb_ mola_ihm i` nb_m_
]_hnl_m l_aof[lfs pcmcn io l @_j[lng_hn `il jimnal[^o[n_ nl[chcha+

Khfs [^ofnm [h^ [^if_m]_hnm [l_ nl_[n_^ [n nb_ p[lciom ^_j[lng_hnm i`
jf[mnc] mola_ls+ Eh`[hnm [h^ ]bcf^l_h [l_ [nn_h^_^ \s mola_ihm qilecha ch
j[_^c[nlc] chmncnoncihm8 ]f_`nm [ l_ nl_[n_^ \s AJP mola_ihm+ >olh_^ j[nc_hnm [l_
[^gcnn_^ ni mj_]c[f ^_j[lng_hnm [h^ [l_ ihfs nl[hm`_ ll_^ ni jf[mnc] molac][f
^_j[lng_hnm `il l_]ihmnlo]ncp_ mola_ls+ D[h^ mola_ls cm ih cnm q[s i` \_*
]igcha [h ch^_j_h^_hn mj_]c[fns ch Doha[ls+

Eh .645 nb_ Doha[lc[h Ichcmnls i` D_[fnb il^_l_^ jf[mnc] mola_ls ni \_*
]ig_ [h ch^_j_h^_hn mj_]c[fns+ Kh /0 mola_ihm qbi b[^ \__h qilecha ch nb_
`c_f^ `il gil_ nb[h ,+ s_[lm nb_ ^cjfig[ q[m ]ih`_ll_^ qcnbion nb_cl b[pcha
ni j[mm [h _r[gch[ncih+ Och]_ nb_h nb_l_ cm [h ijjilnohcns ni j[mm [h _r[gch*
[ncih nqc]_ _[]b s_[l+ =\ion 1Ñ 1 mola_ihm j[mm nb_ _r[gch[ncih ih _[]b i`
nb_m_ i]][mcihm+

Pb_ O_]ncih i` Lf[mnc] Oola_ls i` nb_ Doha[lc[h Oolac][f =mmi]c[ncih q[m
`ioh^_^ ch .625+ Bclmn cn b[^ 0/ g_g\_lm+ Pb_ `clmn m]c_hnc`c] g__ncha q[m b_f^
ih .0 @_]_g\_l .625+ En cm ]ihmc^_l_^ [h cgjiln[hn n[me i` nb_ O_]ncih ni b_fj
nbim_ mola_ihm qbi g[s jl[]nc]_ jf[mnc] mola_ls ihfs g[lach[ffs ni a_n [h
[hmq_l ni nb_cl nb_il_nc][f [h^ jl[]nc][f jli\f_gm [h^ ni l_jiln ih nb_ cl
l_mofnm+ Pbom [giha iol g_g\_lm) ]iohncha ./5 ni^[s) nb_l_ [l_ hin ihfs
jf[mnc] mola_ihm+ Oj_]c[fcmnm i` nb_ mola_ls i` \olhm [h^ i` b[h^ mola_ls b[p_
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`ilg_^ nb_cl m_j[l[ n_ m_]ncihm oh^_l nb_ [omjc]_m i` nb_ =mmi]c[ncih i` Doh*
a[lc[h Pl[og[nifiacmnm+ Pb_l_ cm [ `locn`of ]i*ij_l[ncih \_nq__h nb_ nbl__ m_]*
ncihm ch nb_ `ilg i` dichn g__ncham+ Pb_ O_]ncih i` Lf[mnc] Oola_ls mnlcp_m ni
^_[f qcnb jli\f_gm i` \il^_l [l_[m nbom g[echa ]ihn[]n qcnb mj_]c[fcmnm i`
g[hs molac][f `c_f^m+ = ih_*^[s g__ncha cm a_h_l[ffs b_f^ _[]b s_[l `il Doh*
a[lc[h mola_ihm) qbcf_ _p_ls m_]ih^ s_[l [ nqi ^[s ]ih`_l_h]_ cm ila[hct_^
qcnb ch n_lh[ncih[f j[lnc]cj[ncih+ =m [ lof_) ^c``_l_hn niqhm i` nb_ ]iohnls [l_
jc]e_^ [m nb_ p_ho_ i` nb_m_ g__ncham+

Lli`+ @l+ F+ Vifnyh ) @+O]+) =\ihsc o+ /2) ..13 >o^[j_m n ) Doha[ ls
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MNC=; %>[l]_ fih[ ) Oj[ ch& +

Pbcm gil_ nb [ h 3--*j[a_ fiha \iie \s
nb_ q_ f f *ehiqh j f[m n c] mo la _ i h ` c lm n [ j *
j_ [ l_ ^ ch .65/+

Bi f fiq cha [h ch n li ^o ] ni ls j[mm[a_ ) nb_
[o nb i l ^cp c^_^ bcm l[ h a _ i` j li\ f_g m chni
`io l f[ la_ aliojm ) [h^ mojj f_g _h n_^ cn
q c nb [ q _[ f nb i` f c n _ l[ ls l_ `_ l_h]_ m +

Bclmn ) b_ [h[fst_m nb _ n_ lg m i` l _ `_ l_h ]_
i` j f[m n c] mo la _ ls ih nb _ bog [h \i^s m o l *
`[]_ ) f cm n cha ]iha_h c n[ f [h^ []ko c l_^ ^_ *
`_] nm ] i l l_ ] n_ ^ \s jf[m n c] mo la_ ls ) [h^
g _h n cih cha ]img_n c] mo la _ ls [h^ cnm m cah c*
` c][h]_ +

Pb_ m_]ih^ ]b [j n_ l cm ^_pi n_^ ni nb_
qioh^ ) ni nb _ ch] cm cihm ch om_) ni nb_
j li]_mm i` b_[ f cha ) qb c f_ nb _ `i f fiq cha
] b [j n_ l acp_m [ fcmn i` nb _ nsj_m i` n cmmo_
n l [h mj f[h n[ n ci h m +

O_]ih^) b_ \ l cha m ch nb l _ _ ] b [j n_ l m ih
nb _ ^ c ` `_ l_ h n `[g c f c[ l nsj_m i` me ch j f[m nc]
ij_ l[ n ci h m ` lig fi][f n l[h mji m c n cih m ) [ff
nsj_m i` me ch n l [ h m ` _ l oj ni `f[j n l [ h m j f[ h *
n[ n cih m +

Pbcl^ ) nb _ [o nb i l ^_[ fm q c nb nb _ gi^_m
i` [h^ ij n cihm `il n l [ h m j f[ h n [ n ci h m i` [ji *
h_o li m cm ) ] [ l n c f[a_ ) \ih_) ^ c ` `_ l_h n [ffi*
j f[m n c] g [ n_ l c [ f m [h^) ch [ mj_] c[ f a lioj )

nb _ om_ i` mcf c]ihm+ =m ih_ i` nb _ >olc[h
n l [ ch _ _ m [h^ `i ffiq_lm ) E mbio f^ b[p_ ] _ l *
n [ ch l_ m_ lp [ n ci h m ]ih]_ lh cha nb _ om_ i`
nbim_ g [ n_ l c [ fm q b _ l_ nb _ j [ n c _ h n çm iqh
ncm mo _ ]iof^ \_ om_^ ) [ f\_ c n [ n nb _ ]imn i`
gil_ _r[] n cha mo la c] [ f j li]_^o l_ m + Pbcm)
biq_p_l ) ^i_m hi n ^ _ n l [ ] n `lig nb_ p[ fo_
i` nb _ \iie+

Pb_l_ cm [h [\oh^ [h ] _ i` \ f[]e *[h^*
qb c n_ [m q_f f [m ]i fio l f[ la_ *m ct_ j b i ni *
a l[ j b m ^i]og _h n cha nb _ [ o nb i l çm iqh)
i ` n_h ^ c`` c]o f n ][m_m) [h^ ko c n_ [ `_q
] f_ [ l me _ n]b _ m [h^ ^ l[q cham +

Pbcm \iie \s [h _rj_ l c_h ]_^ j f[m n c] m o l *
a_ih \_ fiham [giha nbim_ qb c]b cm \ioh^
ni \_ [jj l_ ] c[ n_ ^ \s sioha j f[m n c] m o l *
a_ihm mi fiha [m nb_s oh ^ _ l m n [ h ^ Oj[hcmb )
\o n cn qcf f \_ `ioh^ _ko[ f fs [ n n l [ ] n cp _ \s
_rj_ l c_h ]_^ mj_] c[ f cm nm + E bij_ nb [ n ch nb _
h_r n _^ cn cih l _ [ ^ _ l m qcf f [fmi \_ [\f_ ni
f_ [ lh [\io n nb _ [ o nb i l çm _rj_ l c_h]_ q c nb
g c] li mo la _ ls [h^ q c nb nb _ om_ i` j_^c] f_^
]igjimcn_ n l [ h m j f[ h n m `lig nb_ pc]ch c ns [m
q_f f [m `lig mig_ i` nb _ gi l_ l_gi n_
j [ l n m i` nb _ \i^s) c+_+ [\io n j li\ f_g m ch *
] l_[ m cha fs _h ]ioh n_ l_ ^ ch j l_ m_h n *^[s
j f[ m n c] mo la_ ls +

@l+ D+ L_óeipy ) @lO]+)
Dom ch_]ey 1) .0- -- L l[ao_ 0)

?t_]bimfip[e c[
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D_Yci^il f[h^ =hnsf %.mn) /h^ [h^ 0l^ ]_hnolc_m =+ @+& q_l_ nb_ `clmn ni
^_m]lc\_ bsjimj[^c[m [h^ cnm molac][f ]ill_]ncih+ N_[^cha >omm_g[e_lçm [h^
@[l_g\_laçm nl[hmf[ ncih i` qilem \s Klc\[mcom ih_ ][h `ch^ nb_ `iffiqcha
i\m_`p[ncihm7+ + Eh mo]b ch^cpc^o[fm qbim_ af[hm j_hcm cm hin ij_h ^o_ ni
[ ]iha_hcn[f ^_`_]n + + + nb_ ij_hcha cm mcno[n_^ \_fiq nb_ `l_hog %?_fmom&+
Oig_ncg_m nb_ ilc`c]_ cm `[clfs l_gin_ `lig nb_ `l_hog) ch nb_ gc^^f_ i` nb_
ol_ nbl[ ) h_rn ni $nb_ af[hm j_hcm liin+ Oo]b ][m_m [l_ chnl[]n[\f_+ Eh inb_l
][m_m) biq_p_l) nb_ ilc`c]_ cm `ioh^ [n nb_ f_p_f i` nb_ `l_hog) [h^ mo]b [hi*
g[fc_m ][h \_ nl_[ n_^ + + + Pb_ mcgjf_mn [h^ f_[mn ^[ha_liom nl_[ ng_hn ]ihmcmnm
ch nb_ molac][f g_nbi^ i` l_m_]ncih+ã Pb_ P[fgo^ i` F_lom[f_g) F_\[gin REEE)
6\) g_hncihm [ g_nbi^ i` jf[mnc] mola_ls chpifpcha mech mnl_n]bcha7 äPb_ mech
if` nb_ j_hcm cm mnl_ n]b_^ `ilq[l^ ohncf cn ]ip_l nb_ ij_hcha [h^ cm nb_h ]on
i`` [n nb_ mcn_ qb_l_ cn cm ^io\f_^ %^cmn[f i` nb_ ij_hchaXã +

C[f_h %./6â.66 =+ @+& ^_[fcha qcnb nb_ jb_hig_hih i` bsjimj[^c[m ^_*
m]lc\_^ [ molac][f ]ill_]ncih ch bcm al_[ n qile äI_nbi^om I_^_h^cã 7 äQhf_mm
nb_ jl_jo]_ cm _hncl_fs gcmmcha cn qcff ^i ni m nl_ n]b nb_ mech ip_l nb_ af[hm
j_hcm [h^ ni `cr cn qcnb [^b_mcp_ n[j_ã + Pbcm cm qb_l_ C[f_h l_`_lm ni nb_ f_ha*
nb_hcha i` [h _r]_mmcp_fs mbiln jl_jo]_ \s mnl_n]bcha [h^ ]onncha i`` nb_ ion*
mc^_ mech+ Pbcm molac][f g_nbi^ cm ch [al__g_hn qcnb nb[ n ^_m]lc\_^ \s ?_fmom)
[h^ c^_hnc][f qcnb nb[ n l_j_[n_^fs om_^ \s B[ffijjci %V_cm) j+ .14&+

Eh bcm m_p_hnb \iie ih b_lg[jbli^cncmg) L[ofom =_ach_n[ %3/2â36- =+ @+&
[fmi g_hncihm bsjimj[^c[m) ^_m]lc\_^ \_`il_ \s C[f_h) ih nb_ [mmogjncih nb[n
nb_ g_[nom q[m [n nb_ _h^ i` nb_ af[hm j_hcm+ Dcm l_]igg_h^[ncih q[m ih_ i`
l[^c][f g_nbi^+

=f\o][mcm %603â.-.0& nl_[ n_^ ol_ nb l[ f mnl c] nol_ qcnb nb_ [c^ i` f_[^ \io*
ac_m ohncf nb_ j[mm[a_ q[m mo``c]c_hnfs ^cf[n_^+ Eh .030) Cos ^_ ?b[ofc[] qlin_
[ \lc_` ^_m]lcjncih i` [ molac][f ij_l[ncih ih [ j[nc_h n mo``_lcha `lig bsji*
mj[^c[m) l_]igg_h^cha nb_ chnli^o]ncih chni nb_ ][h[f i` [ mocn[\f_ chm nlo *
g_hn [h^ e__jcha cn nb_l_ ohncf _jcnb_fc[fct[ncih+

=g[nom Homcn[hom %.2..â.235&) [ Lilnoao_m_ F_q qbi mno^c_^ g_^c]ch_
ch O[f[g[h][) ^_m]lc\_^ [ nqi*s_[l if^ ]bcf^ qcnb j_hi*m]lin[f bsjimj[^c[m
qbc]b b_ nl_[n_^ qcnb [ mcfp_l ][hhof[+ Dcm mo]]_mm`of ][h[fct[ncih g_nbi^

,41



i` .223 q[m [ al_[ n mnl c^_ [b_[^ ch nb_ mola_ls i` bsjimj[^c[m ]igj[l_^ qcnb
nb_ j_lci^m i` [gjon[ncih [h^ l_m_]ncih n_]bhcko_m ^_m]lc\_^ \s =hnsf) =_ac*
h_n[ [h^ =f\o][mcm+

L[lz l_`_ ll_^ ni bsjimj[^c[m [m änb[ n ^c[\ifc] ^_`ilgcnsã ) [h^ b_ [fmi
^_m]lc\_^ ]bil^_[ [h^ cnm molac][f l_j[cl) [h^ ch al_[ n ^_n[cf b_lg[jbli^cncmg)
nii+ D_ _p_h ^l_q [h [lnc`c]c[f j_hcm) 1-- s_[lm \_`il_ nb_ `clmn ^_m]lcjncih
\s Ccffc_m) omcha [ molac][f l_]ihmnlo]ncih i` nb_ j_hcm+

F_lig_ S_\mn_l `ioh^ nb[n P[afc[]ittc b[^ ij_l[n_^ ih [ b_lg[jbli^cnc]
\is \s ]l_[ncha [h ilc`c]_ ch nb_ af[hm j_hcm [h^ \s ]fimcha nb_ `_g[f_ ij_hcha
h_rn ni nb_ m]linog+

Eh bcm \iie ä?iolm .çijzl[ncihmã) Lc_ll_ @cihcm %.325â.4.5& ^_m]lc\_^ [
g_nbi^ i` nl_[ncha cgj_l`il[n_ af[hm j_hcm) bsjimj[^c[m) ]bil^_[) b_ lg [jbli *
^cncmg) _n]+ D_ qlin_ [ ]igjf_n_ nl_[ncm_ ih nb_ mola_ls i` bsjimj[^c[m* ch
.4-5) c+ _+ .- s_[lm \_`il_ D_cmn_lçm mno^c_m+

Hil_ht D_cmn_l %.350â.425& q[m ]ih]_lh_^ qcnb nb_ nl_[ ng_h n i` bsji*
mj[^c[m) ]bil^_[) cgj_l`il[n_ af[hm j_hcm) [h^ _hf[la_^ ]fcnilcm) ^cm]ommcha
nb_ ]ill_f[ncihm i` nb_ fi][fct[ncih i` nb_ ol_ nb_ l[ f ilc`c]_ ch bsjimj[^c[m)
[m q_ff [m nb_ jliahimcm i` l_jli^o]ncih+

Eh nb_ f[n_ .5nb ]_hnols) ?b[ommc_l q[m nb_ `clmn ni om_ nb_ hincihm i`
ä_rmnlijbsã [h^ ä_jcmj[^c[mã + Qhncf nb_h) nb_ f[nn_l b[^ aih_ oh^_l nb_ h[g_

i` bsjimj[^c[m+
Ocl =mnf_s ?iij_l q[m nb_ `clmn qbi ch .5.2 nl_[ n_^ o l_ nb l[ f `cmnof[ qcnb

[ g_nbi^ i` jf[mnc] mola_ls+ Eh .5/-) b_ l_jiln_^ ih [ ]ill_]ncih `il `cmnof[
omcha [h _f[mnc] ][ nb_n_l chnli^o]_^ chni nb_ olch[ls \f[^^_l+ Eh .5.6) A[lf_ ch
Hih^ih `iffiq_^ mocn) [h^ ch .5/. l_jiln_^ ih [ mcgcf[l ij_l[ncih+

@ojosnl_h nl_[n_^ bsjimj[^c[m [n nb_ liin i` nb_ j_hcm qcnb nb_ [c^ i`
[ nli][l ch nb_ ol_ nb_l[ f ilc`c]_ ch il^_l ni ]l_[n_ [ h_q ][h[f qbc]b q[m
mo\m_ko_hnfs ][on_lct_^ ni _hmol_ nb[n nb_ mo\m_ko_hn ch`f[gg[nils jli]_mm
mbiof^ e__j nb_ ][h[f ij_h `il [ j_lci^ i` 0 gihnbm+ =`n_l nb_ ij_l[ncih) nb_
ilcach[f ij_hcha q[m ]fim_^ qcnb mcfp_l hcnl[n_+

Slcncha ch .50. oh^_l nb_ ncnf_ i` äDsjimj[^c[mã ) C_ila_ >ome_ i` J_q
Uile l_jiln_^ ih Homcn[homçm nli][l n_]bhcko_ qbc]b b_ [fmi om_^ `il mcgcf[l
ij_l[ncihm+ Eh .500) =ffc]in i` Iihn[ah[ ]fim_^ [h [him]lin[f `cmnof[ qcnb [
mech `f[j+

Eh .5/6 [h^ .503) @c_``_h\[]b l_jiln_^ ih bcm mo]]_mm`of [nn_gjn ni ]fim_
[ ol_ nbl[ f `cmnof[+ Eh nb_ _h^) b_ b[^ []bc_p_^ ]fim_ molcha qb[n b_ ][ff_^
äO]bholh[bn*P_]bhceã) [ ech^ i` fi]e*mncn]b monol_+ D_ chnli^o]_^ [ ][hhof[
chni nb_ j[mm[a_ nbom e__jcha nb_ ][h[f qc^_ ij_h+ =fnbioab b_ q[m nb_ `clmn
ni g[e_ mo]b [nn_gjnm) b_ h_p_l fcp_^ ni m__ mo]]_mm+

Hcmnih %.461â.514& l_jiln_^ ch .505 ih biq b_ g[h[a_^ ni ]fim_ [ gcm+
fi][fct_^ ol_ nb l[ f ilc`c]_ qcnb [ mech `f[j n[e_h `lig nb_ jl_jo]_+

Pb_ molac][f n_]bhcko_m ^_m]lc\_^ \s I_nn[o_l %.454â.542& ch .51/ [h^
\s L[h]i[mn ch .511 q_l_ jl_m_hn_^ ch al_[ n ^_n[cf [h^ jlipc^_^ qcnb cffo*
mnl[ncihm+ I_nn[o_l l_jiln_^ ih [ ]igjfc][n_^ ][m_ i` bsjimj[^c[m [h^ q[m
nb_ `clmn ni `ch^ ]iljom mjihacimog ch [ ][m_ i` bsjimj[^c[m+ D_ [fmi a[p_
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jl_]cm_ ^_n[cfm ^_m]lc\cha nb_ j[nbifias i` ]bil^__ qbc]b b_ g[h[a_^ ni l_ *
f[r \s g_[hm i` hog_liom mo\]on[h_iom ch]cmcihm+ D_ l_]igg_h^_^ nb_ chnli*
^o]ncih i` [h _f[mnc] ][ nb_ n_ l ni e__j nb_ j[mm[a_ ij_h+

L[h]i[mn q[m nb_ `clmn ni ^_m]lc\_ [ g_nbi^ `il ]ill_]ncha bsjimj[^c[m
ch bcm \iie ä= Pl_[ncm_ ih Kj_l[ncp_ Oola_lsã i` .511+

Niommih %koin_^ \s S_f]b ch .63/& [fmi l_f[r_^ ]bil^__ \s g_[hm i`
m_p_l[f mo\]on[h_iom ch]cmcihm nbioab b_ `[cf_^ ni `ch^ [hs [hig[fiom ncmmo_m
l_mjihmc\f_ `il nb_ ]ih^cncih+

Eh mjcn_ i` mi g[hs l_jilnm ih nb_ nl_[ ng_hn i` bsjimj[^c[m [h^ cgj_l*
`il[n_ af[hm j_hcm \s =f\o][mcm) L[lz) B[\lc]_ i` =ko[j_h^_hn_) @cihcm) D_cmn_l
[h^ inb_lm) gimn mola_ihm i` nb_ .3nb) .4nb [h^ .5nb ]_hnolc_m cahil_^ nbcm
^_`_]n+

Oj_[echa \_`il_ [ molac][f mi]c_ns ch L[lcm ih F[ho[ls .mn) .541) Pbzi*
jbcf_ =ha_l l_jiln_^ ih [ mo]]_mm`of l_j[cl mola_ls i` j_hi*m]lin[f bsji*
mj[^c[m+

Pb_ gi^_lh _l[ i` mola_ls `il bsjimj[^c[m q[m mn[ln_^ \s nbl__ al_[ n
Bl_h]b mola_ihm7 @ojf[s %.55-&) Jipz*Fimm_l[hn %.564& [h^ Kg\lz^[hh_ %.6/0&)
[ff i` nb_g jcih__lm ch nb_ `c_f^+

@ojf[s) l_a[l^_^ \s g[hs [m nb_ `[ nb_l i` bsjimj[^c] mola_ls) l_`_ll_^
ni nb_ jlch]cjf_m jlijim_^ \s Pbc_lm]b %.536&+ Dcm g_nbi^ i` .541 g[^_ om_ i`
nqi*mn[a_ mola_ls+ Kh_ mn[a_ chpifp_^ nb_ ]ill_]ncih i` ]bil^__ [h^ nb_ `i l*
g[ncih i` [ h_qfs ]l_[n_^ ol_ nbl[ + Pb_ inb_l mn[a_ q[m [ gi^c`c][ncih i`
@c_``_h\[]bçm ij_l[ncih omcha j[l[ff_ f ch]cmcihm i` nb_ bsjimj[^c] ilc`c]_
oj ni nb_ af[h^of[l o l_ nbl[ + Pbcm cm qb_l_ b_ chnli^o]_^ nqi mech `f[jm lioh^
nb_ h_qfs ]l_[n_^ ][h[f qbc]b b_ ]ip_l_^ oj [\ion b[f` q[s cnm f_hanb+ Ocr
s_[lm f[n_l) @ojf[s jo\fcmb_^ [ l_jiln ih bcm inb_l g_nbi^ omcha msmn_g[nc*
][ffs j[l[ff_f fihacno^ch[f ch]cmcihm+ = ][n_ nb_l q[m nb_h chnli^o]_^ nblioab
nb_ af[hm j_hcm ][h[f+

Pb_ `clmn ni g[h[a_ nb_ l_]ihmnlo]ncih i` nb_ ol_ nb l[ omcha `l__ mecb)
al[`nm q[m Jipz*Fimm_l[h^ ch .564+ Eh .6-6) b_ g[h[a_^ ni []bc_p_ nb_ m[g_
_``_]n omcha [ nli][l+

Eh .6..) Kg\lz^[hh_ ]l_[n_^ [ h_q ol_ nb l[ omcha [ j_^c]f_^ `f[j n[e_h
`lig nb_ p_hnl[f mc^_ i` nb_ j_hcm mol`[]_ \_bch^ nb_ g_[nom+ D_ ^_p_fij_^
nb_ n_]bhcko_ i` jolm_ mnlcham omcha _ffcjnc][f `f[jm [lioh^ nb_ ilc`c]_ [h^
ä\onnih bif_mã ch nb_ jl_jo]c[f ]ip_l+

Eh .6-4) >o]eh[ff ^_p_fij_^ [ j_hi*m]lin[f mech `f[j ohncf b_ dich_^ ni*
a_nb_l nb_ m]linog [h^ nb_ lioab mol`[]_m+

Eh .616) @[pcm >liqh dich_^ nia_nb_l nqi f[ n_l[ f mech `f[jm ih nb_ p_hnl[f
mc^_ qbcf_ j_l`ilgcha [ äl_f[r[ncihã ij_l[ncih ih nb_ ^ilm[f mc^_ i` nb_ j_hcm+
Pbcm g_nbi^) biq_p_l) q[m hin [h _hncl_fs h_q ^cm]ip_ls mch]_ nb_ ihfs ^c`*
`_l_h]_ `lig @ojf[sçm n_]bhcko_ ]ihmcmn_^ ch nb[n nb_ ]l_[ncih i` nb_ no\_
q[m l_h^_l_^ ohh_]_mm[ls+

= qbif_ hog\_l i` [nn_gjn_^ bigial[`n %[ ffial[`n& nl[hmj f[h n[ ncihm ch
nb_ ol_ nb_l[ f ][h[f `[cf_^ ni \lcha [hs h_q l_mofnm+

En q[m hin ohncf .604 nb[n I]fh^i_ l_[q[e_h_^ chn_l_mn ch mech nl[hmjf[h n
ij_l[ncihm+
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Sbcf_ Uioha [h^ >_hd[gch om_^ mech
I[gg_f[[l l_]igg_h^_^ go]im[ ni \_
il go]im[ nl[hmj f[h n[ ncihm [l_) ch `[]n)
l_jiln_^ ih \s Cos ^_ ?b[ofc[] ch .030

N A B A

.+ <`kjZ_X`' D)' <if[eXp' G) F)5 = bcm ni ls
i` Qlifias ch Aasjn) J_q Uile) Ncp_lmc^_
.623+

/+ <ljj\dXb\i' >Xi\dY\i^5 K_opl_m
^ çKlc\[m_) n_r n_ Cl_]) _h a l[h^ _ j[ l n c_
c h _ ^ c n + + + L[lcm) Eg j l cg _ l c_ J[ncih[ f_ ) .52.
â.543+

0+ Ji\ljj' D)5 > c\ fcm]b * n[ fgo^ cm]b_ I_^c*
tch+ O+ G[la_l ) E m n _ =oma[\_) .6..) >_lfch)
/20+

1+ AXc\e #glYc`) Yp E``_e' =) A)$5 Kj_l[
Kghc[ %C[f_hc I_nbi^om g _^_h^ c & ) Rif+
T+) ? b[j n_ l .3) H_cjtca) .5/2+ .--.+

2+ ;\^`e\kX' J)5 Pb_ O_p_h >iiem i` L[o*
fom =_ach_n[ ) Os^_hb[g Oi]c_ns %nl + \s
=^[g B l[ h ] cm & ) Hih^ih) .511+

@l+ Iif_q[ n_ lj f_ c

nl[hmj f[h n ij_l[ncihm) I[lmb[ff [h^
nl[hmj f[h n_^ chmn_[^ i` mech+ Oech
[h cgjlip_g_hn ih [ g_nbi^ `clmn

F+ D+

A J ? A O

3+ Mg`eb' G) M)' F\n`j' A) F)5 =f\o][m cm
ih Oo la_ ls [h^ Eh m n log _h nm + Qhcp_lmc ns i`
?[ f c `i lh c[ Ll_mm ) >_le_f_s ) .640+

4+ H`ZX`j\' ?)5 H[ a l[ h ^ _ ]b c lo la c_ ^_
Cos ^_ ?b[ofc[] ) =f][h) L[lcm ) .56-+

5+ Flj`kXelj' ;)5 ?ol[ n cihog I_^c]ch[*
fcog ?_h no l c[ Mo[l n[ ) ]o l[ n ci .6) D+ Bli*
\_hcom ) >[mcf_[_) .223+

6+ JXi\' ;)5 Pb_ q i le m i` n b [ n `[giom
]b c lo la ci h =g\lim_ L[lz ) n l [ h m f [ n _ ^ ion
i` H[nch_ [h^ ]igj[ l_^ q c nb nb _ B l_ h ] b
\s Pb+ Fibhmih) Hih^ih) P+ D+ ?in_m [h^
N+ Uioha) .3018 N _j l ch n _^+ \s Icf`il^ >im*
nih I[mm+) .635+

.-+ Q\Yjk\i' D) J)5 Oig_ Li l n l [ s [ f m i`
C[mj[]_ P[afc[]ittc+ Eh7 Lf[mn ) l_ ]ih m n l +
Oola+) I[s 7 1..) .635+

Bil g i l_ l _ `_ l _ h ] _ m ] ih n[ ] n nb_ [o nbi l +

@+ F+ D[o\_h ) I+ @+) L f[m n c] Oola_ ls )
1-) 0-.2 C@ Ninn_ l^[g ) Pb_ J _ nb _ l f[h^ m



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

?t_]bimfip[e =][^_gs i` O]c_h]_m ) L l[ao_ %?t_]bimfip[e c[ &
Eh m n c no n_ i` Arj_ l cg _h n[ f I_^c] ch_

@ cl_] ni l =mmi]+ Lli`+ F+ Afcm) I+ @+) @lO]+
@cpcmcih i` ?iha_h cn[ f @_`_] nm

D_[^ Lli`+ I+ By l[ ) I+ @+) @lO]+

79D<5@CA9HF=7 5B8 ACFD<C@C; =7 :57=5@ 7<5B;9G
=B 58I@HG K=H< 7CAD@9H9 6=@5H9F5@ 7@9:H @=D 5B8 D5@5H9

V + OI = D AH

Pb_ jl_m_hn l_jiln ^_[fm qcnb `olnb_l chp_mnca[ncihm chni ]b[ha_m i` `[]c[f
]ih`caol[ncih ch ch^cpc^o[f nsj_m i` ]f_`nm+ Kol jl_pciom j[j_lm ^_m]ln\_^)
]b[ha_m ch [^ofn g[f_m qcnb ohcf[ n_l[f ]f_`n fcj [h^ j[f[n_ â Q?HL %ñg[b_f)
.65/&) qcnb cmif[n_^ ]f_`n j[f[n_ â ?L %ñg[b_f) .650&) il qcnb ]f_`n fcj [fih_
â 9B %ñg[b_f) ch jl_mm&+ Pblioabion nb_m_ mno^c_m q_ b[p_ om_^ nb_ m[g_
g_nbi^ `il nb_ m_f_]ncih [h^ _r[gch[ncih i` j[nc_hnm) [m q_ff [m `il nb_ [mm_mm*
g_hn i` nb_ l_mofnm i\n[ch_^ qbc]b q_l_ nbom l_[^cfs ]igj[l[\f_+ Pb_ jl_m_hn
]iggohc][ncih q[m [cg_^ [n nb_ ^_m]lcjncih i` `[]c[f ]b[ha_m j_lmcmncha ch
[^ofnm qcnb ]igjf_n_ \cf[n_l[f ]f_`n fcj [h^ j[f[n_ %>?HL]& [h^ [n nb_ ]ig*
j[lcmih qcnb j[nn_lhm l_]il^_^ ch ohcf[ n_l[f ]igjf_n_ ]f_`nm %Q?HL]&+ Pb_
p[fo_m jl_m_hn_^ q_l_ i\n[ch_^ \s ]_jb[fig_nls) mig[nig_nls [h^ mig[ni*
m]ijs+ Ni_hna_hi]_jb[fig_nlc] j[nn_lhm qcff \_ ^_m]lc\_^ m_j[l[n_fs %ñg[b_f)
ch jl_mm&+

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

Pb_ m_lc_m _r[gch_^ ]ihmcmn_^ i` /3 ?t_]b g[f_m l[hacha ch [a_ `lig /-
ni 1- s_[lm+ =ff i` nb_g b[^ ]igjf_n_ \cf[n_l[f ]f_`n fcj [h^ j[f[n_ qcnbion
[hs inb_l [mmi]c[n_^ g[f`ilg[ncih il [ jlcil g[rcffi`[]c[f imn_inigs+ S_ ch*
pcn_^ `il ]b_]e*oj _r[gch[ncihm [ff ]ihm_]oncp_ j[nc_hnm g__ncha nb_ [\ip_
g_hncih_^ ]lcn_lc[ [h^ qbi q_l_ nl_[ n_^ \s mola_ls [n nb_ Qhcp_lmcns @_j[ln*
g_hn `il Lf[mnc] Oola_ls ch Ll[ao_+ =jjlircg[n_fs ih_ ko[ln_ l i` nb_ chpcn_^
ch^cpc^o[fm ^c^ hin [nn_h^+ Llcg[ls molac][f l_j[cl q[m ][llc_^ ion \_nq__h
.612 [h^ .632 ch]b

=n nb_ ncg_ i` ]b_]e*oj _r[gch[ncihm nb_ g_[h [a_ i` jli\[h^m q[m /4+36
s_[lm %O@ : 3+15&+ Pb_s q_l_ g[n]b_^ qcnb nb_ m_lc_m i` ]ihnlifm) ch]fomcp_
i` [a_c ^cmnlc\oncih %/4+.5 s_[lm) O@ : 2+46) B : .+/4&) [m q_ff [m qcnb nb_
_[lfc_l mno^c_^ m_lc_m qcnb Q?HL] %/5+-- s_[lm) O@ : 2+0/) B : .+2-X+ Hcj monol_
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q[m ][llc_^ ion []]il^cha ni P_hhcmih %ch mcr j[nc_hnm []]il^cha ni R_[o&8
ih nb_ lcabn [n [ g_[h [a_ i` 5+.6 gihnbm [h^ ih nb_ f_`n [n 4+/4 gihnbm+
Pb_l_ q[m hi mcahc`c][hn ^c``_l_h]_ `lig nb_ mcno[ncih ch O=FJi %4+26 gihnbm&)
il \_nq__h \inb mc^_m %n : -+21&+ Pb_ l_j[cl i` nb_ j[f[n_ ]ihmcmn_^ i` [ jomb*
\[]e [h^ jb[lsha_[f `cr[ncih %ch `iol j[nc_hnm jb[lsha_[f `cr[ncih q[m om_^
[m [ m_]ih^[ls jli]_^ol_& [n nb_ [a_ i` 2+50 s_[lm %l[hacha `lig 0 ni .- s_[lm&+
Pbcm l_jl_m_hn_^ [ mcahc`c][hnfs if^_l [a_ [m ]igj[l_^ ni O=FJZ %1+32 s_[lm)
n : /+20&+ Eh hch_ j[nc_hnm %02 "& j[f[nijf[mns q[m jl_]_^_^ \s jl_g[rcff[ls
m_n\[]e8 qcnb [ ^cmjf[]_g_hn i` nb_ jl_g[rcff[ \[]eq[l^m+ Llcil ni j[f[n_
monol_ nb_ p_mnc\ofog q[m _hf[la_^ ch nbl__ ch^cpc^o[fm $%EL &"& [h^ [`n_l
j[f[nijf[mns ch [hinb_l hch_ ][m_m %02 "&+ Scnb nb_ _r]_jncih i` nbl__ j[*
nc_hnm # , - "& [ff ch^cpc^o[fm q_l_ mo\d_]n_^ ni [ m_]ih^[ls l_j[cl qcnbch nb_
l_acih i` nb_ fcj il him_) ch]fomcp_ i` [ jlifiha[ncih i` nb_ ]ifog_ff[ ch m_p_h*
n__h j[nc_hnm %c+ _+ ch 32 "&+ Pbcm mcno[ncih q[m ]ihmcmn_hn qcnb nb_ nl_[ ng_hn
i` O=FJZ qb_h ch 6 j_l ]_hn i` nb_ j[nc_hnm hi m_]ih^[ls l_j[cl q[m j_l`i lg *
_^+ Pbom nb_ m_lc_m qcnb <=FJZ ^c``_l_^ `lig nb[n qcnb O=FJZ \s nb_ if^_l
[a_ [n nb_ ncg_ i` j[f[nijf[mns) \s nb_ n_]bhcko_ i` ]b_cfijf[mns %[]]il^cha
ni R_[o ch O=FJZU ' [h^ \s nb_ om_ i` jl_g[rcff[ls m_n\[]e ch ih_ nbcl^ i` ch*
^cpc^o[fm _r[gch_^+ Pb_ n_]bhcko_ i` j[f[nijf[mns q[m c^_hnc][f+

Och]_ jl_g[rcff[ls m_n\[]e ]iof^ _r_ln ]_ln[ch [``_]nm ih mig_ ^cg_hmcihm
i` nb_ ojj_l `[]_ iol m_lc_m q[m [mm_mm_^ [fmi [`n_l cnm mo\^cpcmcih chni nqi
aliojm7 qcnb [h^ qcnbion jl_g[rcff[ls m_n\[]e %h : 6 [h^ h : .4 cl_mj+F+
>inb aliojm q_l_ ]igj[l_^ qcnb _[]b inb_l [m q_ff [m qcnb ]ihnlifm) \on ch
nb_ n[\f_ %P[\+ /& q_l_ jl_m_hn_^ ihfs ]b[ha_m qbc]b mbiq_^ ^_`chcn_ ]b[ha_m
[`n_l [ jl_g[rcff[ls m_n\[]e %[^_ko[n_ ^[n[ ]iof^ \_ om_^ l_[^cfs `il [ ]ig*
j[lcmih qcnb nb_ l_mofnm l_jiln_^ \s inb_l [o nbi lm & +

Pb_ m_lc_m i` ]ihnlifm ]ihmcmn_^ i` 2- hilg[f ch^cpc^o[fm m_f_]n_^ [n l[h *
^ig+ Pb_cl \i^s b_cabn [h^ q_cabn q_l_ ch `off [al__g_hn qcnb nb_ hilg `il
nb_ ?t_]b [^ofn jijof[ncih+ Pbcm m_lc_m q[m ^_m]lc\_^ ch gil_ ^_n[cf ch [
jl_pciom mno^s %ñg[b_f [h^ >l_d]b[) .650&+

Pb_ g_nbi^ om_^ nblioabion iol mno^c_m q[m ^_m]lc\_^ ch [h _[lfc_ l
j[j_l %ñg[b_f) .65/X+ Pb_ ^_n_lgch_^ ]_jb[fig_nlc] jichnm [l_ g[le_^ ih
`caol_m ,Ñ - [h^ nb_ l_pc_q i` nb_ chp_mnca[n_^ ]b[l[]n_lcmnc]m cm jl_m_hn_^
ch n[\f_ .+ Nibl_lçm ch^_r ]b[l[]n_lct_m nb_ jlijilncihm \_nq__h \i^s b_cabn
[h^ \i^s q_cabn [h^ nb_ inb_l ch^_r_m jlipc^_ ch`ilg[ncih ih `[]c[f j li*
jilncihm7 nb_ ]_jb[fc] ch^_r # , + + r _o*_o7a*ijX) nb_ `[]c[f ch^_r # , + + r h*ah7
ts*ts&) nb_ ojj_l `[]c[f ch^_r # , + + r h*mni7ts*tsX) nb_ fiq_l `[]c[f ch^_r # , + +

r mni*ah7ts*ts&) nb_ g[h^c\of[l ch^_r # , + + r mni*ah7ai*ai&) nb_ ch n_ l][hnb[f
ch^_r # , + + r _h*_h7_r*_r&) nb_ h[m[f ch^_r # , + + r [f*[f7h*mh&) [h^ nb_ ]b_cfi*
tsaig[nc] ch^_r %.-- r c]b*]b7ts*ts&+ Pb_ ch n_l][hnb[f ch^_r m_lp_^ `il nb_ ^ _ *
n_lgch[ncih i` _olsijc[ %gil_ nb[h 05 ch^_r ohcnm& [h^ i` bsj_ln_filcmg %gil_
nb[h 1/ c+ o+F+ Rcmo[ffs [mm_mm_^ ^_pc[ncihm i` `[]c[f ]b[l[]n_lcm n c]m q_l_ g_h*
ncih_^ ch nb_ n_rn %[m [h [msgg_nls ch nb_ jimcncih i` nb_ h[l_m q[m ^_mcah[n_^
[ ^c``_l_h]_ \_nq__h nb_ lcabn [h^ f_`n mc^_m [n f_[mn \s ih_ ][n_ails i` Pi*
j ch[ l^ çm ] f[mmc`c][ncih&+

-+,
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è
Y
fk
_

jl
Y^

if
lg

j
Xi
\

gi
\j
\e
k\
[

è
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Pb_ l_mofnm q_l_ n_mn_^ qcnb nb_ B*n_mn [h^ qcnb nb_ n*n_mn+ Pb_ hog\_lm
i` ][m_m q_l_ l_^o]_^ \s nqi Eh nb_ ][m_ i` nb_ [haf_ i` _[l jlinlomcih \_*
][om_ i` cnm \cf[n_l[f ]ill_]ncih+ @olcha nb_ ^_n_lgch[ncih i` nb_ mb[j_ i` nb_
himnlcfm []]il^cha ni Pijch[l^çm ]f[mmc`c][ncih g_nbi^ q[m om_^ ko[hnc`scha
nb_ ko[fcn[ncp_ `_[nol_m+ Pb_m_ jli]_^ol_m q_l_ ^_m]lc\_^ ch gil_ ^_n[cf ch
iol jl_pciom mno^s %ñg[b_f) .65/&+

Pb_ l_mofnm [l_ jl_m_hn_^ ch n[\f_ .+

O i g [ n c ] ^ _ p _ f i j g _ h n 7 >i^s q_cabn q[m mcahc`c][hnfs l_^o]_^
%j 9 -+-2&) qbcf_ \i^s b_cabn [h^ nb_ inb_l chp_mnca[n_^ ]b[l[] n_lcm nc]m q_l_
ihfs mfcabnfs \_fiq nb_ hilg+ Pbcm l_mofn_^ ch [ ^cmjlijilncih \_nq__h \i^s
b_cabn [h^ q_cabn %Nibl_lçm ch^_r) j 9 -+-2&+

J _ o l i ] l [ h c o g 7 Pb_ f_hanb %a*ij&) qc^nb %_o*_o&) [h^ ]cl]og`_l_h]_
i` nb_ b_[^ q_l_ oh]b[ha_^) s_n nb_l_ q[m [ bcabfs mcahc`c][hn ch]l_[m_ i`
nb_ gchcgog `lihn[f qc^nb %`n*`n) j 9 -+-.&+ Pbcm ^_pc[ncih q[m ^o_ ni nb_
f[ n_l[ f ^cmjf[]_g_hn i` il\cnm+

? l [ h c [ f \ [ m _ 7 Pb_ qc^nb i` nb_ ]l[hc[f \[m_ %n*n& q[m ]ihmcmn_hn qcnb
nb[n ch ]ihnlifm+

Q j j _ l ` [ ] _ 7 Pb_ \ctsaig[nc] q c^nb %ts*ts& q[m oh]b[ha_^+ Pb_ b_cabn
i` nb_ ojj_l `[]_ q[m mfcabnfs l_^o]_^ %h*mni) j 9 + +, & [h^ nbcm ^_pc[ncih q[m
^o_ ni nb_ l_^o]_^ b_cabn i` nb_ fcj %m__ `o l nb_ l& + Pb_ b_cab n i` nb_ him_
q[m ]ihmcmn_hn qcnb nb[ n ch ]ihnlifm %h *mh & + Pb_ ^cmn[h]_ \_nq__h \inb nb_
chh_l %_h*_h) j 9 -+-2& [h^ ion_l ][hnbc %_r*_r) j 9 -+-.& q[m ch]l_[m_^)
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qbcf_ nb_ _s_ mfc^m qc^nb %_h*_rX ]ill_mjih^_^ ni nb_ hilg+ Pb_ jlijilncihm
qcnbch nb_ i]of[l l_acih nbom mbiq_^ hi ]b[ha_m W ch n_l][h nb[f ch^_r&) \on
nb_l_ q[m [h ch]l_[m_ i` nb_ `l_ko_h]s i` _olsijc[ %0-+5 " [m ]igj[l_^ ni
.- " ch ]ihnlifm) j 9 -+-2&+ Dsj_ln_filcmg ^c^ hin i]]ol+ Pb_ ch]l_[m_^ qc^nb
i` nb_ chn_li]of[l ^cmn[h]_ q[m msgg_nlc] %g*_h ^r _n mch) j 9 -+-2&+ Pb_
g[le_^fs l_^o]_^ mo\h[m[f [l]b %n*mh*n) j 9 + ++ + , X q[m ^o_ ni nb_ l_nlomcih
i` nb_ gc^^f_ `[]_+

I [ h ^ c \ o f [ l l _ a c i h 7 I[h^c\of[l qc^nb l_g[ch_^ oh]b[ha_^ %ai*
aiX \on nb_ b_cabn i` nb_ fiq_l `[]_ q[m mcahc`c][hnfs ch]l_[m_^ %mni*ah) j 9
9 -+--.X+ Pbcm l_mofn_^ ch [h [fn_l[ ncih i` nb_ b_cabn*qc^nb jlijilncih qcnbch
nbcm l_acih %g[h^c\of[l ch^_r [h^ fiq_l `[]c[f ch^_r) j 9 -+--.&+ Pb_ f_hanb
i` nb_ g[h^c\of[l \i^s q[m l_^o]_^ %ai*ah) j 9 + ++ , &) [m q_ff [m nb_ ^cg_h*
mcih qbc]b q[m ch aii^ ]ill_f[ ncih qcnb nb_ f_hanb i` nb_ g[h^c\of[l \l[h]b
% n*ai ^r j 9 -+-2 [h^ mch j 9 -+-.&+ Pb_ l_^o]ncih i` nb_ mct_ i` nb_ g[h^c\f_
q[m ch [al__g_hn qcnb nb_ mg[ff_l mo\g[h^c\of[l [l]b % n*ah*n) j 9 + ++ + , X
qbc]b q[m ]b[l[]n_lcmnc] i` l_nliah[nbc[ +

P b _ ` [ ] _ [ m [ q b i f _ 7 Pb_ nin[f b_cabn i` nb_ `[]_ q[m ch]l_[m_^
%h*ah) j 9 -+-2X ^o_ ni nb_ fiha_l fiq_l `[]_+ Pbcm ^_pc[ncih q[m l_`f_]n_^ \s
nb_ `[]c[f ch^_r %j 9 -+-2&+

K l i h [ m [ f l _ a c i h 7 Pb_ h[m[f qc^nb q[m g[le_^fs ch]l_[m_^ %[f*[f)
j 9 + ++ + , ) h[m[f ch^_r j 9 + ++ + , &8 nb_ ch]l_[m_ q[m msgg_nlc][f %g*[f ^r _n
mch) j 9 -+--.&+ Pbcm q[m l_f[n_^ ni nb_ qc^_l nl_mbif^m i` nb_ himnlcfm %mh*m\[f)
j 9 -+--.&+ Pb_ ^_jnb i` nb_ him_ q[m ch]l_[m_^ [m q_ff %jlh*mh) j 9 -+--.&)
i\pciomfs [m nb_ l_mofn i` nb_ molac][f jlifiha[ncih i` nb_ ]ifog_ff[+ Och]_ nb_
f_hanb i` h[m[f qcham q[m oh]b[ha_^ %jlh*m\[f& nb_ ch]l_[m_ i` h[m[f ^_jnb
l_mofn_^ `lig nb_ molac][ffs jli^o]_^ ch]l_[m_ i` nb_ ^_jnb i` h[mif[\c[f
nl[hmcncih+ Pb_ ^ilmog h[mc [h^ nb_ ]ifog_ff[ q_l_ hin ^_pc[n_^ [h^ nb_ ncj
i` nb_ him_ [h^ nb_ \[m_ i` nb_ ]ifog_ff[) _ko[ffs) mbiq_^ hi ^_pc[ncihm `lig
nb_ g_^c[h jf[h_ %g*jlh) g*mh&+ Diq_p_l nbcm j[ nn_lh l_jl_m_h n_^ ihfs [h
[p_l[a_ mcno[ncih8 ch^cpc^o[f ^_pc[ncihm niq[l^m _cnb_l mc^_ i]]oll_^ l[ nb_l
`l_ko_hnfs+ Pb_ h[m[f ^ilmog q[m ^_pc[n_^ ch 2- j_l ]_hn %[m ]igj[l_^ ni
/1 " cl` ]ihnlifm) j 9 -+-.&) nb_ ncj i` nb_ him_ ch 36 j_l ]_hn %ch // " i`
]ihnlifm) j 9 -+--.& [h^ nb_ \[m_ i` nb_ ]ifog_ff[ ch 13 j_l ]_hn %ch /- "
i` ]ihnlifm) j 9 -+-.X+ Pbom ihfs nb_ ]ifog_ff[ j_l m_) mbiq_^ hi mcahc`c][hnfs
ch]l_[m_^ `l_ko_h]s i` ^_pc[ncihm %ch /0 " [m ]igj[l_^ ni .1 " ch ]ihnlifm)
c+ _+ hihmcahc`c][hn&+ Pbcm q[m ^o_ ni nb_ ]cl]ogmn[h]_ nb[ n ch nb_m_ ][m_m
nb_ qbif_ ]igjf_r ]ihmcmncha i` nb_ jl_g[rcff[ [h^ nb_ him_ q[m gil_ msg*
g_nlc][ffs ^_pc[n_^ nb[h ch ohcf[ n_l[f ]f_`nm+ Eh [^^cncih hi ^cg_hmcih qcnbch
nbcm l_acih mbiq_^ [hs ^c``_l_h]_m \_nq__h nb_ f_`n [h^ lcabn mc^_+ Ocgcf[lfs)
nb_ jimcncih i` nb_ himnlcfm []]il^cha ni Pijch[l^) ih nb_ [p_l[a_) ^c^ hin
^c``_l `lig nb[n ch ]ihnlifm) s_n himnlcfm q_l_ +gil_ i`n_h [msgg_nlc] %ch 02 "
[m ]igj[l_^ ni 3 " ch ]ihnlifm) c+_+ j 9 + ++ , &+

Pb_ qc^nb i` nb_ il[f mfin q[m g[le_^fs h[lliq_^ %]b*]b) j 9 -+--.) nb_
]b_cfitsaig[nc] ch^_r j 9 -+--.& [h^ nb_ ojj_l fcj q[m mbiln_h_^+ Pb_ mbi l n*
_hcha q[m gil_ ]ihmjc]oiom ch nb_ g_^c[h jf[h_ %mh*fm) j 9 + ++ + , & nb[h ch
nb_ f[ n_l[ f j[lnm \_fiq nb_ chm_lncihm i` h[m[f qcham %m\[f*,,) j 9 + ++ + , 8 nb_



g_[mol_g_hnm q_l_ ][llc_^ ion ih nb_ mech jilncih i` nb_ fcj qb_l_ nb_ ^c`*
`_l_h]_ q[m gimn ]ihmjc]oiom&+ Pb_ ]ilh_lm i` nb_ gionb q_l_ mcno[n_^) ih
nb_ [p_l[a_) [ n nb_ m[g_ f_p_f %^c`+ ]b ^r7mch&) s_n nb_l_ q_l_ [a[ch gil_
`l_ko_hnfs ^c``_l_h]_m i` nb_ f_p_f [n qbc]b nb_s q_l_ mcno[n_^ %ch 21 " [m
]igj[l_^ ni .5 " ch ]ihnlifm) j 9 -+--.&+

H [ n _ l [ f ` [ ] c [ f l _ a c i h m 7 I[rcff[l l_nlomcih q[m ]b[l[]n_lct_^ \s
nb_ l_^o]_^ ^cmn[h]_ \_nq__h nb_ ]ifog_ff[ \[m_ [h^ nb_ nl[acih jichn %n*mh)
j 9 -+--.& [h^ q[m l_ f[ n_^ [fmi ni nb_ l_^o]_^ ^cmn[h]_ i` gionb ]ilh_lm
`lig nb_ nl[acih %n*]b) j 9 -+-.&) [m q_ff [m `lig nb_ g[h^c\of[l [haf_ %ai*]b)
j 9 -+--.&+ >inb f[ nn_ l ]b[l[]n_lcmnc]m ^i]og_hn_^ nb_ \[]eq[l^ jimcncih i`
nb_ gionb+ Eh mjcn_ i` l_ nliah[nb c[ nb_ ^cmn[h]_ \_nq__h nb_ ]bch [h^ nb_
nl[acih %n*ah& q[m hin mcahc`c][hnfs l_^o]_^ \_][om_ i` nb_ jlifiha[ncih i`
nb_ `[]_+ Pb_ hilg[f [hn_lijimn_lcil jimcncih i` nb_ nl[acih q[m ]ih`clg_^
\s nb_ oh]b[ha_^ ^cmn[h]_ `lig nb_ h[m[f l[^cr %n*h&+ Pb_ l_^o]_^ ^cmn[h]_
`lig nb_ ion_l _s_ ][hnbc %n*_r) j 9 -+--.& q[m ^o_ ni nb_ f[n_l[f il _p_h f[n_*
lijimn_lcil ^cmjf[]_g_hn i` nb_ ][hnbc %^i]og_hn_^ \s nb_ ch]l_[m_^ ^cmn[h]_
\_nq__h nb_ g[h^c\of[l [haf_ [h^ nb_ ion_l _s_ ][hnbom %ai*_r& q[m l_f[n_^
ni nb_ mbiln_hcha i` nb_ g[h^c\of[l l[gom %n*ai&+ Pb_ ^cmn[h]_ \_nq__h nb_
_s_ ][hnbc [h^ gionb ]ilh_lm %_r*]b& q[m oh]b[ha_^ [h^ l_`f_]n_^ nb_ hilg[f
b_cabn i` nb_ ojj_l `[]_+ Pb_ ^_m]lc\_^ ^cg_hmcihm mbiq_^ hi ^c``_l_h]_m
\_nq__h nb_ lcabn [h^ f_`n mc^_m+

A [ l f i \ _ 7 Pb_ b_cabn %m[*m\[&) jlinlomcih) ch]fch[ncih il [hn_lijimn_ *
lcil jimcncih %i\m*h& i` nb_ _[l fi\_ mbiq_^ hi ^_pc[ncihm+ Pb_ l_^o]_^ ^cmn*
[hi_ \_nq__h nb_ ^cmn[f g[lach i` _[l fi\_ chm_lncih [h^ nb_ \[m_ i` nb_
]ifog_ff[ %i\c*mh) j 9 -+--.& l_mofn_^ `lig nb_ l_nlomcih i` nb_ gc^^f_ `[]_+
Pb_ fiq_l m_n _[l fi\_ ^c^ hin i]]ol) l_ nlich]fch[ncih i` nb_ [olc]f_ %[n [h
[haf_ _r]__^cha /-~& q[m l_]il^_^ ch [ mchaf_ j[nc_hn) [h^ jlinlo^cha _[lm ch
nqi ch^cpc^o[fm %5 "& ^c^ hin l_jl_m_h n [ mcahc`c][hn ch]l_[m_ i` cnm `l_ko_h]s+
Pb_ mchaf_ ^_pc[ncih ]ihmcmn_^ ch [ h[lliqcha i` _[l fi\_m %jl[*j[& qbc]b q[m
mcahc`c][hn ih nb_ f_`n mc^_ ihfs %j 9 -+-2) ^r j 9 -+.&+

B [ ] c [ f [ m s g g _ n l s 7 Ji mcahc`c][hn ^c``_l_h]_m q_l_ ^cm]fim_^ \_*
nq__h nb_ ^cg_hmcihm i` nb_ lcabn [h^ f_`n mc^_ i` nb_ `[]_) ch]fomcp_ i` nb_
ilih[m[f l_acih+ Diq_p_l) qcnbch nb_ f[ nn_ l mig_ [msgg_nlc_m i]]oll_^ %m__
[\ip_& [m ]ih`clg_^ \s nb_ ch]l_[m_^ p[lc[\cfcns i` ]ill_mjih^cha ]b[ l[] n_ l *
cmnc]m %P[\+ .&+ Oig_ [msgg_nlc_m q_l_ l_]il^_^ ch pcmo[ffs ^_n_lgch_^ `_ [ no l *
_m %m__ \_fiq&+

O i g [ n i m ] i j c ] ] b [ l [ ] n _ l c m n c ] m 7 Pb_m_ ]b[l[] n_lcm nc]m l_p_[f_^
hi ^_pc[ncihm ch nb_ giljbifias i` ch^cpc^o[f j[lnm i` nb_ _[l fi\_) qbcf_ [hi*
g[fc_m i]]oll_^ l[ nb_ l `l_ko_hnfs+ Ob[j_ [hig[fc_m q_l_ l_]il^_^ ch `cp_
ch^cpc^o[fm %.6 " [m ]igj[l_^ ni / " ch ]ihnlifm) j 9 -+-2&8 ch [^^cncih nb_l_
q_l_ nqi j[nc_hnm ij_l[n_^ ojih `il jli nlo^ cha _[lm [h^ [hinb_l qcnb l_ *
nlich]fch[ncih [h^ nbom nb_ `l_ko_h]s [giohn_^ ni 0. j_l ]_hn %1 " ch ]ih*
nlifm) j 9 -+-.&+

Pb_ `[]c[f mig[nim]ijc] `_[nol_m mbiq_^ ch hch_ ch^cpc^o[fm p_lnc][f ^c`*
`_l_h]_m ch nb_ jimcncih i` nb_ chh_l _s_ ][hnbc %02 " [m ]igj[l_^ ni .- "
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ch ]ihnlifm) j 9 -+-2& qbc]b q[m moaa_mncp_ i`` [ ]_ln[ ch ^cmgiljbia_h_mcm+
Ocgcf[lfs `c`n__h jli\[h^m %25 "& b[^ ^c``_l_h]_m \_nq__h nb_ chm_lncih i`
h[m[f qcham ih nb_ lcabn [h^ ih nb_ f_`n ch p_lnc][f %0/ " ch ]ihnlifm) j 9 -+-.&
[h^ [hn_lijimn_lcil ^cl_]ncihm %.3 " ch ]ihnlifm) j 9 -+--.&+ Pb_m_ ^c``_l_h]_m
q_l_ hin l_`f_]n_^ \s nb_ ][f]of[n_^ g_[h p[fo_m+ Pb_ ncj i` nb_ him_ q[m
^_`chcn_fs `f[n ch `cp_ j[nc_hnm _r[gch_^ %.6 ") j 9 -+-2&+ N_nli]b_ccc[ q[m
jl_m_hn ch nq_hns j[nc_hnm %44 ") j 9 -+--.&) ch nb_ l_g[chcha mcr ch^cpc^o[fm
nb_ ojj_l fcj q[m ch [hn_lijimn_lcil ^cl_]ncih [n nb_ m[g_ f_p_f [m nb_ fiq_l
fcj+ Pb_m_ ]b[ha_m q_l_ [\m_hn ch ]ihnlifm qbi b[^ l_aof[lfs [ jligch_hn
ojj_l fcj+

R [ l c [ \ c f c n s 7 R[lc[\cfcns q[m mcahc`c][hnfs ch]l_[m_^ ihfs ch ]b[l[] *
n_lcmnc]m i` nb_ ilih[m[f l_acih %P[\+ .&8 [m `il nb_ h[m[f ^_jnb [h^ nb_ qc^nb
i` h[m[f nl_mbif^m) nbcm l_jl_m_hn_^) i\pciomfs [fmi nb_ m_ko_f[_ i` molac][f
l_j[cl+ N_mofnm i` nb_ B*n_mn ]ih`clg_^ `ol nb_l [h ch]l_[m_^ `l_ko_h]s i` ^_*
pc[ncihm i` h[m[f mnlo]nol_m) ^c``_l_h]_m ch nb_ jimcncih i` nb_ himnlcfm) [m q_ff
[m ^cmfi][ncihm i` nb_ p_lnc][f jimcncih i` gionb ]ilh_lm) nbioab nb_ g_[h
p[fo_m `[cf_^ ni ^cm]fim_ [hs ^c``_l_h]_m `lig ]ihnlifm+ R[fo_m i` \i^s b_cabn
[h^ nb_ ^cg_hmcih _r*]b ^r mbiq_^ [ f[la_l m][ nn_l [n [ fiq mcahc`c][h]_ f_p_f+
Pb_ f[nn_l p[fo_m q_l_ ]ihmc^_l_^ [m []]c^_hn[f+

A ` ` _ ] n m i ` j l _ g [ r c f f [ l s m _ n \ [ ] e i h n b _ ] i h ` c a o l [ *
n c i h i ` n b _ ` [ ] _ 7 %P[\+ /&+ Ll_g[rcff[ls m_n\[]e ch]l_[m_^ mcahc`c][hnfs
nb_ l_nlommcih i` nb_ gc^^f_ `[]_ %i\c*mh) j 9 -+-2&+ Pb_ inb_l ^_jnb ^cg_hmcihm
qcnbch nbcm l_acih q_l_ ch`fo_h]_^ [m q_ff %n*mh) n*mh*n&+ Pb_ qc^nb i` nb_ him_
mbiq_^ [ g[le_^ ch]l_[m_) _mj_]c[ffs ch ch^cpc^o[fm qcnbion jl_g[rcff[ls m_n*
\[]e %[f*[f [h^ mh*m\[f) j 9 -+--.&+ Pb_ ^c``_l_h]_ \_nq__h nb_ nqi mo\aliojm
q[m mcahc`c][hn %j 9 -+-2&+ R_lnc][f ^cg_hmcihm i` nb_ ojj_l `[]_ %h*mh) h*mni&
[h^ nbom i` nb_ `[]_ [m [ qbif_ %h*ah& mbiq_^ ^_`chcn_ mcahm i` ]b[ha_m [`n_l
nbcm molac][f jli]_^ol_+ Pb_s q_l_ [fq[sm mg[ff_l [`n_l jl_g[rcff[ls m_n\[]e
%[n nb_ f_p_f j 9 -+.&+ Pbcm ^c``_l_h]_ q[m l_`f_]n_^ [fmi ch nb_ ^cg_hmcihm
n*ah*n [h^ n*ah+ Och]_ nb_ qc^nb i` nb_ `[]_ %ts*ts& q[m c^_hnc][f ch \inb mo\*
aliojm) nb_ b_cabn*qc^nb jlijilncihm ^c``_l_^ %`[]c[f ch^_r) ojj_l `[]c[f ch^_r&+
Diq_p_l \_][om_ i` mg[ff hog\_lm i` ][m_m nb_ ^c``_l_h]_m \_nq__h p_lnc][f
[h^ mig_ inb_l ^cg_hmcihm ^c^ hin [nn[ ch nb_ mcahc`c][h]_ f_p_f+

@ E O ? Q O O E K J

Pb_ ]igj[lcmih qcnb _[lfc_l ^_m]lc\_^ m_lc_m i` j[nc_hnm qcnb ohcf[ n_l[f
]f_`n fcj [h^ j[f[n_ %Og[b_f) .65/& mbiq_^ nb[ n hog_liom ^_pc[ncihm q_l_ ch
`off [al__g_hn ch \inb m_lc_m) \on nb[ n mig_ i` nb_g ^c``_l_^+ Pb_ mcgcf[l
\[mc] me_f_n[f ]b[ha_m ch]fo^_^ nb_ l_nlomcih i` nb_ gc^^f_ `[]_) nb_ mbiln_h*
cha i` nb_ g[h^c\f_) nb_ ch]l_[m_ i` nb_ fiq_l `[]_ b_cabn [h^ i` nb_ ch n_ l*
i]of[l ^cmn[h]_) qbcf_ nb_ ojj_l `[]_ b_cabn q[m hin mcahc`c][hnfs l_^o]_^+
=giha mi`n ncmmo_ ]b[ha_m q[m [ mcgcf[l ch]l_[m_ i` h[m[f qc^nb) [m q_ff [m
[ h[lliqcha i` nb_ il[f mfin [h^ [ mbiln_hcha i` nb_ ojj_l fcj+ Diq_p_l nb_
][f]of[n_^ g_[h p[fo_m ^c^ hin l_`f_]n ^_pc[ncihm [h^ [msgg_nlc_m qcnbch
nb_ ilih[m[f l_acih qbc]b q_l_ nsjc][f i` [h ohcf[ n_l[ f chpifp_g_hn+ Pb_ inb_l
^_m]lc\_^ ^_pc[ncihm l_mofn_^ _cnb_l `lig \[mc] [ fn_l[ncihm %_+ a+ jlifiha[ncih
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i` nb_ `[]_ [m [ qbif_) ]b[ha_m i` f[ n_l[f `[]c[f ^cg_hmcihm& il l_jl_m_hn_^
mj_]c`c] m_ko_f[_ i` _[lfc_l molac][f nb_l[js %_+ a+ ch]l_[m_^ h[m[f ^ _j nb X +
N_mofnm i` ]_jb[fig_nlc] g_[mol_g_hnm q_l_ ch `off [al__g_hn qcnb nb_ li_hn*
a_hi]_jb[fig_nlc] j[nn_lhm ^_m]lc\_^ ch nb_ m_]ih^ j[ln i` iol mno^s %Og[*
b_f) ch j l_ m m & + Pb_m_ `ch^cham _rjf[ch_^ [fmi qbs nb_ b_cabn i` nb_ ojj_l
`[]_ l_g[ch_^ oh]b[ha_^ ch \cf[n_l[f ]f_`nm ch mjcn_ i` nb_ ]igjf_n_fs [fn_l_^
chn_l[]ncih \_nq__h aliqnb l_aof[ncha h[m[f m_jnog [h^ nb_ g[rcff[+ =h T*l[s
[h[fsmcm ^cm]fim_^ nb[n nb_l_ q[m l[ nb_ l [h ch`_lcil ^cmjf[]_g_hn i` nb_ j l_ *
g[rcff[) qbcf_ nb_ b_cabn ^cg_hmcihm i` f[ n_l[f j[lnm i` nb_ ojj_l `[]_ q_l_
l_^o]_^ [m q_ff+

Pbom) \on `il mig_ ^c``_l_h]_m) nb_ \[mc] ]ih`caol[ncih i` nb_ `[]_ q[m
c^_hnc][f ch \inb `ilgm i` ]f_`nm %qcnb mcgcf[l [ fn_lh[ncihm i` jlijilncihmX) s_n
nb_ al[^_ i` g[hs ^_pc[ncihm ^c``_l_^ %P[\+ 0&+ >cf[n_l[f ]f_`nm q_l_ ]b[l[] *
n_lct_^ \s [ gil_ g[le_^ _hf[la_g_hn i` h[m[f qc^nb %[f*[f) j 9 -+-.&) [ h [ l *
liq_l il[f mfin %]b*]b) j 9 -+-2&) [ mbiln_l ojj_l fcj %mh*fm) j 9 -+--.) m\[f*..)
j 9 -+-.& [h^ \s [ gil_ jlihioh]_^ l_ nlomcih i` nb_ gc^^f_ `[]_ %n*mh*n)
j 9 -+--.&) qcnb [ l_aof[lfs [mmi]c[n_^ l_nli]b_cfc[+ Pb_m_ ^_pc[ncihm j_lmcmn_^
_p_h [`n_l nb_ l_f[ncp_fs gil_ `l_ko_hn m_]ih^[ls l_j[cl i` nb_ fcj [h^ him_
%/+- molac][f jli]_^ol_m j_l j[nc_hn [m ]igj[l_^ ni .+/ ch Q?HL]& l_a[l^ f_mm
i` [ jlcil g[rcff[ls m_n\[]e %m__ n[\f_m / [h^ 0&+ Ocahc`c][hn ^c``_l_h]_m l_ *
]il^_^ \_nq__h nb_m_ nqi m_lc_m ch]fo^cha nb_ f_hanb i` nb_ h[m[f qcham %jlh*
m\[f&) nb_ qc^nb i` nb_ nbl_mbif^m i` himnlcfm %mh*m\[f&) ^_pc[ncihm i` h[m[f
mnlo] nol_m him_ ^_p+) jlh+ ^_p+) g*jlh) g*mh& [h^ nb_ ^cmn[h]_ i` nb_ ]ifog_ff[
\[m_ `lig nb_ nl[acih [h^ `lig nb_ ^cmn[f chm_lncih i` nb_ _[l fi\_ ih nb_
lcabn mc^_ %n*mh ^r) i\c*mh ^r& l_mofn_^ `lig [msgg_nlc_m [mmi]c[n_^ qcnb oh c*
f[ n_l[f chpifp_g_hn8 nb_ ^c``_l_h]_ ch h[m[f ^_jnb %jlh*mh& q[m ^o_ ni nb_
jlifiha[ncih i` nb_ ]ifog_ff[ ch >?HL]+ Pb_ l_^o]_^ ^cmn[h]_ \_nq__h _s_
i[çhnbc [h^ nb_ nl[acih %%n*_r ^r _n mch& q[m jli^o]_^ \s nb_ gil_ g[le_^
f[ n_l[ f ^cmjf[]_g_hn i` ion_l _s_ ][hnbc %_r*_r& ch >?HL]+ Pb_ f[ nn_ l ]b[ha_
q[m ch aii^ ]ill_f[ncih qcnb nb_ mfcabnfs f[la_l ch]l_[m_ i` nb_ mojl[il\ cn[ f
`lihn[f qc^nb %`n*`n&+ Pb_ nin[f b_cabn i` nb_ `[]_ %h*ah& mbiq_^ [ mg[ff_l
ch]l_[m_ ch ohcf[ n_l[ f ]f_`nm nb[h ch \cf[ n_l[f chpifp_g_hn) mch]_ nb_ jli fih*
a[ncih i` nb_ fiq_l `[]_ q[m ä]igj_hm[n_^ã \s nb_ l_^o]_^ b_cabn i` nb_
ojj_l `[]_ % nb_l_ q[m mcahc`c][hn ^c``_l_h]_ i` h[m[f b_cabn h*mh \_nq__h
ohcf[ n_l[f [h^ \cf[ n_l[f ]f_`nm&+ Eh ohcf[ n_l[ f ]f_`nm nb_ ^c``_l_h]_m \_nq__h
nb_ lcab n [h^ f_`n mc^_m q_l_ ^o_ _r]fomcp_fs ni [msgg_nlc_m [h^ ^_pc[ncihm
qcnbch nb_ ilih[m[f l_acih [h^ q_l_ gcmmcha ch \cf[n_l[f ]igjf_n_ chpifp_*
g_hn+ Diq_p_l [h ch^cpc^o[f [mm_mmg_hn i` ]b[l[] n_lcm nc]m ]ih`clg_^ nb_ j l_ *
m_h]_ i` [msgg_nlc_m+ Pb_ ][om_m f_[^cha ni [ff \[mc] ^_pc[ncihm q_l_ ^cm*
]omm_^ ch iol jl_pciom l_jilnm Wñg[b_f .65/) ñg[b_f [h^ >l_d]b[ .650) ch
jl_mm&+ Pb_ chp_mnca[n_^ mig[nc] ^cg_hmcihm ch ohcf[ n_l[ f ]f_`nm l_p_[f_^ [fmi
mg[ff_l p[fo_m i` \i^s b_cabn [h^ ]cl]og`_l_h]_ i` nb_ b_[^ qbc]b q_l_ hin
^_gihmnl[n_^ ch \cf[ n_l[f ]f_`nm+ Diq_p_l) nb_ ^c``_l_h]_ \_nq__h \inb m_lc_m
q[m hin mcahc`c][hn+ N_^o]ncih i` nb_ qc^nb i` nb_ ]l[hc[f \[m_ %n*n& ch Q?HL
l_jl_m_hn_^ [h _r]_jncih [h^ q[m hin ^_gihmnl[ n_^ ch >?HL) ?L il ?H %ñg[*
b_f .650) ch jl_mm&+
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Ll_g[rcff[ls m_n\[]e qcnb \[]eq[l^ ^cmjf[]_g_hn i` nb_ jl_g[rcff[ ch*
]l_[m_^ ch [^ofnm nb_ l_nlomcih i` nb_ gc^^f_ `[]_ [h^ mcgofn[h_iomfs l_^o]_^
mfcabnfs nb_ b_cabn i` nb_ ojj_l `[]_+ Pb_m_ ]b[ha_m q_l_ ]ih`clg_^ \s li_hn*
a_h]_jb[fig_nls [h^ ^_m]lc\_^ ch gil_ ^_n[cf ch nb_ j[j_l l_jilncha nb_ l_mo fnm
i` T*l[s mno^c_m %ñg[b_f) ch jl_mm&+ Pb_ inb_l ^c``_l_h]_m q_l_ ^_lcp_^ `lig
nbim_ g_hncih_^ [\ip_ qcnb nb_ _r]_jncih i` nb_ f[la_l h[m[f q c^nb qbc]b
q[m ^_`chcn_fs f_mm g[le_^ [`n_l jl_g[rcff[ls m_n\[]e+ Pbom cn qiof^ [jj_[l
nb[n nb_ ^cmjf[]_g_hn i` nb_ jl_g[rcff[ `ilq[l^m ]ihnlc\on_^ ni nb_ ch]l_[m_
i` h[m[f qc^nb) il nb[ n ih nb_ ]ihnl[ls cnm molac][f ^cmjf[]_g_hn \[]eq[l^m
l_mofn_^ ch nb_ l_^o]ncih i` nb_ ilcach[ffs f[la_ h[m[f qc^nb+ Pbcm i\m_lp[ncih
mbiof^ \_ p_lc`c_^ ch f[la_l hog\_lm i` ][m_m+ Pb_ gil_ g[le_^ l_ nlomcih i`
nb_ gc^^f_ `[]_ ch [^ofnm qiof^ l_jl_m_hn) nb_l_`il_) [h cgjiln[hn [^p_lm_
m_ko_f[ i` jl_g[rcff[ls m_n\[]e+

Pb_ jli\f_g i` ^cmgiljbia_h_mcm i` _[l fi\_m ch ]f_`nm q[m ^cm]omm_^
l_j_[n_^fs+ Kh nb_ \[mcm i` iol mno^c_m ch ohcf[ n_l[f [h^ \cf[ n_l[f ]f_`n fcj
[h^ j[f[n_ [h^ ch ]f_`n fcj [fih_) [m q_ff [m ch cmif[n_^ ]f_`n j[f[n_ q_ b[p_
l_[]b_^ nb_ ]ih]fomcih nb[n nb_l_ q_l_) ih nb_ [p_l[a_) hi mo\mn[hnc[ f ^ c``_l*
_h]_m ch mct_) jlinlomcih) ch]fch[ncih [h^ fi][fct[ncih i` _[l fi\_m+ Diq_p_l)
\on `il ]f_`n fcj [fih_) [ff inb_l nsj_m i` ]f_`nm mbiq_^ [h ch]l_[m_^ `l_ko_h]s
i` [hig[fc_m %ch Q?HL [n nb_ f_p_f i` j 9 -+-2) ch >?HL [n j 9 -)-. [h^ ch
?L [n j 9 -+--.&+ Pb_s q_l_ [mmi]c[n_^ `l_ko_hnfs qcnb l_nli ch]fch[ncih i`
_[l fi\_m qbc]b i]]oll_^ ch j[lnc]of[l ch nb_ m_lc_m i` ch^cpc^o[fm qcnb cmif[n_^
]f_`n j[f[n_8 ch nb_ mo\alioj i` ]igjf_n_ ]f_`nm nb_ g_[h p[fo_ i` nb_ ch]fc*
h[ncih [haf_ q[m ch]l_[m_^ mcahc`c][hnfs %ch ch]igjf_n_ ]f_`nm [n j 9 -+.&+ =
h[lliqcha i` _[l fi\_m q[m `ioh^ ihfs i]][mcih[ffs %ch ch]igjf_n_ ?L [h^
ch >?HL [h^ Q?HL [n nb_ f_`n&+ Pb_ chl_[m_^ i]]oll_h]_ i` [hig[fc_m i` _[l
fi\_m q[m moaa_mncp_ i` ^cmgiljbia_h_mcm l_f[ n_^ gimn jli\[\fs ni nb_ cgjiln*
[hn lif_ jf[s_^ \s _ria_hc] `[]nilm ch nb_ _ncifias i` ]f_`nm+ @_pc[ncihm i` g_nlc]
j[l[g_n_lm i` nb_ ion_l _[l ^c^ hin l_jl_m_h n [h [mmi]c[n_^ ]b[l[]n_lcmnc] +

S_ `[cf_^ ni ^cm]fim_ [hs ]_jb[fig_nlc] mno^s ch nb_ fcn_ l[ no l_ [p[cf[\f_
qbc]b qiof^ \_ ]ih]_lh_^ _r]fomcp_fs qcnb ]igjf_n_ \cf[ n_l[f ]f_`n fcj [h^
j[f[n_+ = afi\[f [mm_mmg_hn i` \cf[n_l[f ]f_`nm q[m l_jiln_^ \s @[bf %.64-&)
B[le[m [h^ Hch^m[s %.64.) .64/) .640& [h^ Hch^m[s [h^ B[le[m %.64/&+ @[bf
%.64-& g_hncih_^ [ mg[ff_l \i^s b_cabn [h^ ]cl]og`_l_h]_ [h^ f_hanb i` nb_
b_[^) qbcf_ b_ `[cf_^ ni ^cm]fim_ [hs ^_pc[ncihm ch nb_ qc^nb i` nb_ h_o li *
]l[hcog) i` nb_ ]l[hc[f \[m_) i` nb_ `[]_ il i` nb_ g[h^c\f_ %nb_ inb_l ]b[*
l[]n_lcmnc]m q_l_ [mm_mm_^ ih nb_ \[mcm i` T*l[s `cfgm&+ Diq_p_l nb_ m_lc_m
i` ]ihnlifm i` nbcm [o nbil b[^ p[fo_m i` \i^s b_cabn qbc]b q_l_ [\ip_ nb_
[p_l[a_+ Pb_ l_mofnm i\n[ch_^ \s B[le[m [h^ Hch^m[s %.+ ]+& q_l_ ch [al__*
g_hn qcnb iol ]ih]fomcihm+ Pb_m_ [onbilm l_]il^_^ [ jlifiha[ncih \inb i`
nb_ fiq_l `[]_ [h^ i` nb_ `[]_ [m [ qbif_) [ l_^o]ncih i` nb_ mo\h[m[f [l]b)
[h _hf[la_^ h[m[f qc^nb) [ h[lliq cha i` nb_ il[f mfin [h^ [ hilg[f b_cabn
i` nb_ ojj_l `[]_ [h^ him_+ Diq_p_l) [n nb_ m[g_ ncg_) nb_s `ioh^ [h [^_*
ko[n_ b_cabn i` nb_ ojj_l fcj) g_[mol_^ ch]fomcp_ i` nb_ p_lgcfcih+ =m ]ig*
j[l_^ ni iol `ch^cham nb_s g_hncih_^ [ bcab_l `l_ko_h]s i` [ `f[n ncj i` nb_
him_ %ch 3/ "& [h^ [h cgj[cl_^ jimcncih i` nb_ himnlcfm %gimnfs i` nb_ 1nb
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nsj_ []]il^cha ni Pijch[l^çm ]f[mmc`c][ncih&+ Pb_s `ioh^ nb_ m[g_ `l_ko_h]s
i` [msgg_nlc] himnlcfm %ch 05 "& [h^ [ f_mm `l_ko_hn jl_m_h]_ i` him_ ^_*
pc[ncihm %ch /. "& [h^ i` [ ^cmfi][ncih i` h[m[f qcha chm_lncihm %[hn_lijimn_*
lcil ch .4 ") p_lnc][f ch 12 "&+ Pb_ ]igj[lcmih i` nb_m_ l_mofnm q[m hin [^_*
ko[n_ \_][om_ i` nb_ ^c``_lcha ]igjimcncih i` nb_ m_lc_m) nb_ ^c``_l_hn ` l_ *
ko_h]s i` m_]ih^[ls l_j[cl [h^ i` mo\d_]ncp_ `[]nilm chpifp_^ ch nb_ pcmo[f
chmj_]ncih i` ]b[l[]n_lcmnc]m+ ?ihnl[ls ni iol l_mofnm nb_ [\ip_ g_hncih_^
[onbilm ^_m]lc\_^ jimn_lcil ch]fch[ncih i` _[l fi\_m+ S_ `[cf_^ ni ]ih`clg [
l_aof[l i]]oll_h]_ i` [olc]of[l h[lliqcha l_jiln_^ \s nb_m_ [onbilm+ Scnbch
nb_ i]of[l l_acih nb_s ^_gihmnl[n_^ ch g[f_m [h ch]l_[m_^ ^cmn[h]_ \_nq__h
nb_ chh_l [h^ ion_l _s_ ][hnbc) qbc]b q[m ch [al__g_hn qcnb iol i\m_lp[ncihm+

?igjf_n_ \cf[n_l[f ]f_`n fcj [h^ j[f[n_ l_jl_m_hn_^ nb_ gimn m_p_l_ chpifp_*
g_hn [m ]igj[l_^ ni inb_l nsj_m i` ]f_`nm+ Diq_p_l) nb_ ]b[ha_m q_l_ gil_
il f_mm msgg_nlc][f+ = mcgcf[l mcno[ncih) s_n qcnb [ mfcabn_l ^_al__ i` `ch[f
]b[ha_m ]iof^ \_ _rj_]n_^ ch \cf[n_l[f nbc]e \lc^a_m []limm nb_ ]f_`nm+ Pbcm
]iof^ \_ [mmog_^ ch [h[fias qcnb nb_ ]igj[lcmih i` ]igjf_n_ [h^ ch]igjf_n_
ohcf[ n_l[f ]f_`nm i` nb_ fcj [h^ j[f[n_ %ñg[b_f [h^ >l_d]b[) .650&+ Eh nb_
jl_m_h]_ i` ohcf[ n_l[ f \lc^a_m) j[lnc]of[lfs imm_iom) nsjc][f mcahm qcnbch nb_
ilih[m[f l_acih qiof^ ]ihmcmn i` [msgg_nlc_m [h^ [hs $^_pc[ncihm qiof^ mc*
gof[n_ nb_ mcno[ncih ch ohcf[ n_l[f ]f_`nm+ >cf[n_l[f [msgg_nlc] \lc^a_m qiof^
l_mofn ch [ j[ nn_lh l_jl_m_hncha [ nl[hmcncih \_nq__h \cf[n_l[f [h^ ohcf[ n_l[f
nsj_m i` ]f_`nm+ ?b[ha_m i]]ollcha ch g[lach[f nsj_m i` ]f_`nm qiof^ [ffiq
ni jl_mog_ nb_ i]]ol_h]_ i` ]b[ha_m ch nl[hmcncih[f `ilgm i` ]f_`nm %c+ _+ ch
ch]igjf_n_ [h^ gcr_^ >?HL&+ >on nb_s ]iof^ hin l_jf[]_ mno^c_m [cg_^ [n
nb_ chp_mnca[ncih chni nb_m_ nl[hmcncih[f nsj_m i` ]f_`nm+

O Q I I = N U
=hnblijig_nlc] mno^c_m [h^ mig[nim]ijc] _r[gch[ncihm q_l_ ][llc_^ ion

ch /3 [^ofn g[f_m qcnb ]igjf_n_ \cf[n_l[f ]f_`n fcj [h^ j[f[n_ mo\d_]n_^ j l_ *
pciomfs ni jlcg[ls mola_ls qcnb nb_ om_ i` nb_ m[g_ n_]bhcko_+ Pb_s q_l_)
ch [^^cncih) [mm_mm_^ [`n_l [ mo\^cpcmcih chni nqi aliojm) c+ _+ qcnb il qcnbion
jl_g[rcff[ls m_n\[]e+

Og[ff_l \i^s q_cabn q[m nb_ mchaf_ [ fn_l_^ \[mc] \i^s ]b[l[]n_lcmnc] +
Pb_ h_oli]l[hcog mbiq_^ hi ^_pc[ncihm) \on `il nb_ ch]l_[m_^ mojl[il\cn[ f
`lihn[f qc^nb) qbc]b q[m ^o_ ni nb_ f[ n_l[ f ^cmjf[]_g_hn i` nb_ il\cnm+ Oe_f_n*
[f ]b[ha_m ch]fo^_^ [ l_ nlomcih i` nb_ gc^^f_ `[]_) [ mbiln_h_^ g[h^c\of[l
\i^s [h^ l[gom) ch]l_[m_^ b_cabn i` nb_ fiq_l `[]_ [h^ [ f[la_l ch n_li]of[l
^cmn[h]_+ Pb_ jlifiha[ncih i` nb_ `[]_ [m [ qbif_ [h^ ^_pc[ncihm i` f[n_l[f
`[]c[f ^cg_hmcihm l_jl_m_h n_^ nb_ l_mofnm i` nb_m_ ^c``_l_h]_m+ Scnbch nb_
ilih[m[f l_acih q_l_ l_]il^_^ [h ch]l_[m_^ h[m[f qc^nb [h^ [ l_^o]_^ qc^nb
i` nb_ il[f mfin [h^ i` nb_ b_cabn i` nb_ ojj_l fcj+ =ff [\ip_ g_hncih_^7.
]b[ha_m q_l_ ch [al__g_hn qcnb nbim_ ^_gihmnl[n_^ ch ohcf[ n_l[ f ]f_`n fcj
[h^ j[f[n_) nbioab nb_s q_l_ gil_ g[le_^ qcnbch nb_ ilih[m[f l_acih [h^
[fq[sm [mmi]c[n_^ qcnb l_nli]b_cfc[+ =m ]igj[l_^ ni ohcf[ n_l[ f ]f_`nm nb_ b_cabn
i` nb_ ojj_l `[]_ q[m hin mcahc`c][hnfs l_^o]_^ [h^ qcnbch nb_ l_acih i` nb_
him_ [h^ fcj) ih nb_ [p_l[a_) hi [msgg_nlc_m il ^_pc[ncihm q_l_ ^cm]fim_^+

-,-



U_n nb_s i]]oll_^ ch ch^cpc^o[f ][m_m+ Pb_ ^_jnb i` nb_ him_ q[m ch]l_[m_^
\_][om_ i` nb_ molac][f jlifiha[ncih i` nb_ ]ifog_ff[+ S_ `[cf_^ ni ^cm]fim_
[hs ^c``_l_h]_m ch nb_ mct_ il jimcncih i` nb_ _[l fi\_+ Diq_p_l) nb_ f[nn_l
mbiq_^ [h ch]l_[m_^ `l_ko_h]s i` [hig[fc_m+ B[]c[f [msgg_nlc_m q_l_ hin
^_gihmnl[n_^) \on nb_l_ q[m [h [fn_l[ncih i` `[]c[f jlijilncihm+ Ll_g[rcff[ls
m_n\[]e ch]l_[m_^ nb_ l_nlomcih i` nb_ gc^^f_ `[]_ [h^ l_^o]_^ mfcabnfs nb_
b_cabn i` nb_ ojj_l `[]_) [m q_ff [m i` nb_ `[]_ [m [ qbif_+ Pb_ ch]l_[m_
i` h[m[f qc^nb q[m ^_`chcn_fs mg[ff_l [`n_l jl_g[rcff[ls m_n\[]e+ Kol l_mofnm
q_l_ ]igj[l_^ qcnb l_jilnm ch nb_ j_lnch_hn fcn_l[nol_+

N A O Q I A
>\j Z_Xe^\d \ekj Zvg_Xcfd vki`hl\j \k d fig_fcf^`hl\j X cX ]XZ\
Z_\q cX [`m`j`fe cXY `Xc\ \k gXcXk`e\ Y `cX kviX c\ kfkX c\ u ,àX^\ X[lck\

ñ g [ b _ .) V+
Kh i _r[g ch_ /3 bigg_m [^o f n_ m [p_] f[ ^cpcm cih f[\ c[ f_ _ n j [ f[ n ch _ \ c f[ nz l [ f_

nin[f_) ^o ji ch n ^_ po_ ù [h nb l i j ig z n l c _ _ n p cmo_ f f_g_h n+ =o j l_g c_ l j f[h f_m g [ f[^ _ m
ihn znz ijz lz m j [ l f[ g zg_ gznbi^_ + Efm mih n zp[ fozm ^[h m f_m miom *a lioj_m m_ fih
j l_ m_h ] _ ih hih ^_ pigzli nig c_ +

Mo[h n cf mç[a cn ^_m ] [ l [ ] nz l c m n ck o _ m mig [ ncko_ m `ih^ [g _h n[ f_ m ) ]ç_m n m _ o f_g _h n f_
jic^m ]i lji l_ f koc _m n [\[cmmz + H[ \icn_ ] l [h c_hh _ h_ j lz m _h n_ j[m ^ ç[ \ _ l l [ n c i h m y
,ç_r_j n cih ^_ f[ la _ o l mo j l[ i l\ c n [ c l _ ^o ` lih n f cz_ [o ^zj f[ ]_g _h n f[ n_ l[ f ^_m i l\ cn_ m +
Hç_ n[a_ g _^ c[h ^o pcm[a_ _mn l _ n li o m mz ]igg_ lz mo f n[ n ^_m ]b [ha _g _h nm ^o mko_ f_ n n_ +
H_ g[r c f f[ c l_ ch `z l c _ o l _mn l []]io l] c ) f[ b [ o n_ o l ^o n c_ lm ch `z l c _o l ^o pcm[a_ _m n [oa*
g _h nz_ _n f[ ^ cm n[h]_ ^_m s_or _mn z f[ la c_ + H[ j li fiha[ n cih ^o nio n p cm[a_ _ n f_m [ h i *
g [f c_m ^_m ^ cg _hm cihm f[ nz li `[ ] c[ f_ m lz mo f n_ h n ^_m ^ c ` `z l_h]_ m ] c*^_mmom+ @[hm f[ l_a cih
i l[ fih [ m[ f_ cf s [ oh z f[ la cm m _g _h n [oag _h n_ ^o h_t _ n ,ç[\ [ c m m _g _h n ^_ f [ la _ o l ^_
f[ ` cm mo l_ f[\ c[ f_ _ n ^_ b [ o n_ o l ^_m füpl_m + Ah azhz l[ f ) ]_m ] b [h a _g _h n m ] i l l_ mj ih^ _h n
[ Eçcg[a_ ^_ f[ ^ cpcm cih f[\ c[ f_ _n j [ f[ n ch_ ) \ c_h ko çcfm mih n j fom j li `ih^m ) m o l ni o n ^[h m
f[ lza cih i l[ fih[ m[ f_ ) f[ lz n li ] b z f c _ _mn l z a o f c _ l _g _h n j lz m_h n_ + Ah ] ig j[ l[ c mih [p_]
f_m ^ cp cm cihm oh c f[ nz l[ f_ m ) f[ ^ cg cho n cih ^_ f[ b [ o n_ o l ^o p cm[a_ h ç_mn j[ m m cah c ` c[h n_
_n ^ [h m f[ lza cih ^o h_t _ n ^_ f[ füpl_ mojz l c_o l ) hc ^_m [ msg z n l c _ m h c ^_m ^zp c[ n cihm
h_ mih n j[ m ]lzzm ) _h gis_h+ O_o f_g _h n [o ][m ch^ cp c^o[ fm ]_m ] b [h a _g _h n m mih n _r*
j l cgzm + H[ j li `i h ^ _o l ^o h_t _m n [ oag _h nz_ _h ]ih mzko_h ] _ ^_ j li fiha [ n ci h ] i l l_ ] *
ncp_ ^_ f[ ]i fog_ff_ + H[ a l [ h ^ _ o l _n f[ jimc n cih ^o j[pcf cih ù i l_ c f f _ h_ g ih n l _ h n j [ m
^_ ^ c ` `z l_h]_m ) g[cm f_m [hig[ f c_ m mih n j fom ` lzko_h n_ m + ,, h çs [ j[m ù [ msg z n l c_ [o
pcm[a_) g[cm ih s nliop_ oh_ lo j no l _ ^_ j liji l n ci hh [ f c nz + H[ pig zli nig c_ [ [jj li `ih^ c
f_ l _ n li o m m _g _h n ^o pcm[a_ gis_h _n f[ b [ o n_ o l ^o pcm[a_ mo j z l c_ o l z n[ c n f za z l_g _h n
[\[cmmz_ ) ]_ koc [ [\[cmmz f_ p cm[a_ _h nc_ l + Hçz f[ la cm m _g _h n ^o h_t _mn) [ j l ü m pig zli *
nigc_) gichm []]_h noz + H_m i\m_ lp [ n cih m mih n ] ih ` li h nz _ m [p_] f_m ^ihhz _ m f c n n z l[ c l_ m +

V Q O = I I A J B = O O Q J C
E\g_XcZd \ki`jZ_\ le[ dfig_fcf^`jZ_\ P\iXe[\ile^\e [\j A\j`Z_kj

Y\` mfccbfdd\e\i Y\`[\ij\`k`^\i F`gg\e( le[ AXld\ejgXckle^ Y\c ?inXZ_j\e\e
ñ g [ b _ .) V+

/3 _ lq []b m_ h _ I [hh_ l gcn pi f feigg_h_ l \_ c^ _ l m_ c n ca _ l Hcjj_h* oh^ C[og _h *
mj[ f noha ) ^c_ g cn n_ fm ^ _ l a f_ c]b_h I_nbi^_ j l cg y £ i j _ l c_ l n q i l^ _h q [ l_h ) q o l^ _h
[h n li jig _ n l c m ] b oh^ pcmo_ ff o h n_ lmo ]b n +

Rih ^_h a lo h ^ f_a _ h ^ _h mig [ ncm]b_h ? b[ l[e n_ l c m n ce _h _ l m]b c_h h o l ^[m Gilj_l*
a _q c]b n p _ l l ch a _ l n + @_l D clhe [ m n_h t_ca n_ e_ ch_ =\q _c]boha_h gcn = omh[bg_ _ ch_ l

-,.



_ lq _ c n_ l n _ h m o j l [ i l\ c n[ f_ h O n c lh\ l_ c n_ ) ^c_ g cn _ ch _ l f[ n_ l[ f_ h R_lm]b c_\oha ^_ l =oa_h*
bib f_h tom[gg_hb cha + Rih ehi]b _h\ _^ ch a n_h R _ l[h ^ _ lo ha _ h _ l m ]b c_ h _h _ch_ l_ nlo *
^ c_ l n_ g cn n f_ l_ C_mc]b nm_ n[a_ ) _ ch_ p _ leo lt n_ I[h^c\o f[ ) _ ch_ a li m m _ l_ Dib_ ^_m oh*
n_ l_ h @lc n n_ fm ^_m C_mc]b nm oh^ _ ch_ \ l_ c n_ l_ A h n `_ lhoha tq cm]b_h ^_h =oa_h+ Ach_
R _ l f[ha_ loha ^_m a [ht_h C_mc]b nm miq c_ =\q _ c]boha_h pih ^_h f[ n_ li `[ ] c[ f_ h =\*
g_mmoha_h _ la [\ _h mc]b [om ^ c_m_h Qh n_ lm]b c_^_h + Eg i lih [ m[ f_ h C_\c_n _ l m]b c_ h ^c_
J[m_h\ l_ c n_ p _ la li m m_ l n oh^ ^c_ >l_cn_ ^ _ l Ioh^mj[ f n_ oh^ ^c_ Dib_ ^_ l Hcjj_ p_l*
l cha_l n + @c_m_ R _ l[h ^ _ lo ha _ h _ h nm j l _ ] b _h ^_h >_`oh^_h \_c _ ch m_ c n ca _h Hcjj_h* oh^
C [og_hmj[ f noha_h ) q _hh mc_ [o]b ) \ _ mih^_ lm cg i lih[ m[ f_ h C_\c_n ) [ o ma _ j l[ a n _ l q[*
l_h oh^ N_ nli]b_c f c_ ^c_ N_a_f q[l + C_a_hcc\_l _ ch m_ c n ca _h Oj[ f noha_h q [ l d_^i]b ^c_
Dib_ ^_m i\_ l_h C_mc]b nm h c]b n \_^_o nm[g a_ l cha_ l ) oh^ cg C_\c_n ^ _ l J[m_ oh^ ^_ l
K\_lf cjj_ _ l m]b c_ h _h cg @ol]b m]bh c n n q _ ^ _ l =msgg_nl c_ hi]b @_pc[n cih_h ) ^c_ d_^i]b
ch^ cp c^o_ ff [o ` n l[ n_ h + R _ la li m m _ l n _ l m ]b c_ h [o]b ^c_ J [m_h n c_ `_ ch`i fa_ e i l l_e n cp _ l
R _ l f[ha_ loha ^_ l ?iffog_ff[ + Eh ^ _ l Climm_ oh^ On_ f foha ^_m Kblm q o l^ _h e_ ch_
Qh n_ lm]b c_^_ `_ m na_m n_ f f n ) d _^i]b b [o ` ca _ l _ l m ]b c_ h _h =\hilg [ f c n[ n_h + Eg C_mc]bn a[\
_m e_ ch_ =msgg_nlc_ ) d_^i]b ^c_ L liji l n ci h [ f c n[ n _ l m ]b c_ h a_m ni l n + Rig_li nig c_ p_l*
a li m m _ l n_ ^c_ N_ nlomm cih ^_m g c n n f_ l _ h C_mc]b nm oh^ p _ l l ch a _ l n_ f_ c]b n ^c_ Dib_ ^_m
i\_ l_h oh^ ^[g cn [ o ]b ^_m a[ht_h C_mc]bnm + @c_ R _ l\ l_ c n _ lo ha ^_ l J[m_ q [ l h [ ]b
[o ma_ ` c cb l n_ l Rig_li nig c_ ^_o n f c]b a_ l cha_ l + @c_ >_`oh^_ q _ l^ _h gcn ^_h =ha[\_h
^_ l H c n_ l[ no l p_ la fc]b_h +

N A O QIA J
=XdY`fj Z\]X cfd vki `Zfj p d fi`f cx^ `Zfj \e cX ZXiX \e \c ZXjf
[\ cX Z`j`xe Y`cXk\iXc [\c cXY`f p \c gXcX[Xi \e cX \[X[ X[lckX

ñ g [ b _ .) V+

= oh _r[g _h [h n li j ig z n l c]i s pcmo[ f m_ mig_nc| [ /3 big \ l_ m [^o fni m ]ih f[
]cm c|h \ c f[ n_ l[ f ^_f f[\ci s _f j [ f[ ^ [ l s ko_ ch c] c[ fg _h n_ `o _ lih ij _ l[^i m ji l _f gcmgi
gzni^i+ O_ fim _p[ f}[ n[g\ czh _h mo\a loji m ]ih s mch pig _lig _nl {[ +

?igi ][ l[ ] n _ l { m n c ] [ mig y n c] [ \ym c][ m_ ^ _ n_ ] n[ oh l_^o] c^i j_mi ]i lji l[ f + H[ ][*
pc^[^ ] _ l _ \ l [ f hi j l_ m _h n[ ^ cp _ la _h] c[ m [ _r]_j]c|h ^_ oh[ _ f_p[^[ [ h ]b o l[ mo j l [ i l *
\cn[ f ^_ f[ ` l _h n_ ko_ n c_h_ ko_ p_ l ]ih _f ^ _ mj f[t[g c_h ni f[ n_ l[ f ^_ f[m | l\ cn[ m +
?igi ][g\ cim _ mko_ f_ n[ f_ m m_ ^_ n_ ] n[ oh l_ nli ] _ mi ^_ f[ j [ l n_ g_^ c[ ^_ f[ ][ l[ ) []il*
n[g c_h ni ^_ f[ g [h^ c\o f[ ) j li fiha[g c_h ni ^_ f[ [ f no l[ ^_f n_ l] ci ch `_ l ci l ^_ f[ ][ l[
s oh [ a l[h ^ [g c_ h ni ^_ f[ ^ cm n[h] c[ _h n l _ fim idim+ Af j li fi ha[g c_h ni ^_ f[ ] [ l [ _h*
n_ l[ s f[m ^ cp _ la_h] c[ m _h f[m ^ cg _hm cih_ m f[ n_ li `[ ] c[ f_ m l _ mo f n[ h ^_ _ m n[ m ^ c`_l_h*
]c[m+ Ah f[ tih[ i lih[ m[ f [og _h n[ f[ [ h ]b o l [ ^_ f[ h [ l ct s m_ l_^ o ]_h f[ [ h ]b o l [
^_ f[ l _h^ c d [ \o][ f s f[ [ f no l [ ^_f f[\ci+ @c]bim ][g\cim ]i l l_ mjih^_h [f ^ c[ah|m n c]i
^_ f[ ]cm c|h oh c f[ n_ l[ f ^_f f[\ci s _f j [ f[ ^ [ l [oh mc_h^i â [h n_ ni^i _h f[ tih[ i li *
h[m[ f â gym j li hoh ] c[ ^ i m s [j[ l_ ] c_ h^i f[ l_ n li ko c f c[ ]igi f[ l_a f[ + Och _g\[lai )
]igj[ l[^i ]ih f[m ] cm cih_m o h c f[ n_ l [ f_ m hi m_ ^ _ n_ ] n[ _h `i lg [ mcah c` c] [ n cp[ f[ l_^o]*
] c|h ^_ f[ [ f no l [ ^_ f[ j [ l n_ moj _ l ci l ^_ f[ ][ l[ s _h f[ tih[ ^_ f[ h [ l ct s ^_f f[\ci
moj_ l ci l hi m_ b[h ]ih`i lg [^i ) _h a_h_l[ f ) [ m cg _ n l c[ m hc ^_mp c[] cih_m + Och _g\[lai ) _h
][mim ch^ cp c^o[ f_ m f[m \[s+ P[g\czh m_ p_ oh[ _ f_p[^[ j li `oh^ c^ [^ ^_ f[ h [ l ct ]igi
]ihm_]o_h] c[ ^_ oh j li fiha[g c_h ni ]i l l_ ] n cpi ^_ f[ ]i fog_f[ + Ji m_ ^ _ n_ ] n[ li h hch*
aoh[ m ^ c `_ l_ h ] c[ m _h ]o [h ni [f n[g [°i s f[ jimc] c|h ^_f j [\_ f f|h j_li m{ b [s `l_*
] o _h n_ m [hi lg [ f c^ [^_m + H[ ][l[ ) [oh mch [m cg _ n l c[ m ) ^_ d[ p_ l ^_ `_] ni m _h f[ j lijil*
] cih[ f c^[^ + H[ pig _lig _ n l { [ b [ [ a l [h ^ [ ^i f[ l_ n li ] _ m c| h ^_ f[ j [ l n_ g _^ c[ ^_ f[
] [ l[ b[\ c_ h^i f ca _ l[g _h n_ l_^o] c^i f[ [ f no l [ ^_ f[ j [ l n_ moj_ l ci l ^_ f[ ] [ l[ s) jil
`ch) ^_ f[ ] [ l[ _h n_ l[ + N_[f ct[^[ f[ pig _lig _nl {[ ) ko _^ [ ] f[ l_g _h n_ l_^o ] c^ [ f[
^ c f[ n[] c|h ^_ f[ h[lct + Af ^ c[ah|m nc]i p c_h_ ]igj[ l[^i ]ih fim ^[ ni m _h f[ f c n _ l [ no l[ +
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N A B A N A J ? A O

.+ >X_c' ?)5 ?l[h ci `[] c[ f Iiljbifias ch
?iha_h cn[ f ? f_`nm i` nb _ Hcj [h^ L[f[n_ +
=]n[ i^ihn + m][h^+) /5 7 Oojjf+ 24) .64-+

/+ @XibXj' F) A)' F`e[jXp' Q) E)5 Iiljbi *
fias i` nb _ =^ofn B[]_ Bi f fiq cha N_j[cl
i` nb _ > cf[ n_ l[ f ?f_`n Hcj [h^ L[ f[ n_ ch
?bcf^bii^+ Lf[mn) l_ ]ih m n l + Oola+) 14 7 /2)
.64.+

0+ @XibXj' F) A)' F`e[jXp' Q) E)5 Iiljbi *
fias i` nb_ Kl\ c n[ f N_acih ch =^ofnm Bi f*
fiq cha nb _ ?f_`n H cj ,L[f[ n_ N_j[cl ch
?bcf^bii^ + =g+ F+ Lbsm+ =hnblij +) 04 7 32)
.64/+

1+ @XibXj' F) A)' F`e[jXp' Q) E)5 A[l
Iiljbifias ch ?f_`n Hcj [h^ L[ f[ n_ =hi*
g[fs+ =l]b+ Kni*Nbchi*H[lsha+) /-3 7 24)
.640+

2+ F`e[jXp' Q) E)' @XibXj' F) A)5 Pb_ Qm_
i` = h nb lijig _ nls ch =mm_mmcha nb _ ?f_`n*
Hcj Jim_+ Lf[mn ) l _ ]ih m n l + Oola+) 16 7 /53)
.64/+

1 + êdX_\c' T)5 ?_jb[ fig _nl c] [h^ Iil*
jbi fia c] ?b[ha_m =mmi] c[ n_^ q cnb Qhcf[ *

n _ l [ f ?f_`n Hcj [h^ L[ f[ n_ ch =^ofnm+ =]n[
?bcl+ j f [ m n ) /1 7 .) .65/+

4+ êdX_\c' T)5 ?_jb[ fig _ nl c] [h^ Iil*
jbi fia c] ?b[ha_m ch =^ofn I[f_m q c nb Emi*
f[ n_^ ?f_`n L[ f[ n_ + =]n[ ?bcl+ j f[mn+ ) /2 7
..0) .650+

3 + êdX_\c' T)5 ?l[h ci `[] c[ f ?b[ha_m ch
Q h c f[ n_ l[ f ?f_`n Hcj ch =^ofnm+ =]n[ ?bcl+
j f[mn+ ) /3) 07./6) .651+

6+ êdX_\c' T)5 ?l[h ci `[] c[ f ?b[ha_m ch
=^ofnm q c nb > c f[ n_ l[ f ?igjf_ n_ ?f_`n Hcj
[h^ L[ f[ n_ + Eh jl_ mm +

.-+ êdX_\c' T)' <i\aZ_X' G)5 @ c``_ l_h]_m
ch ? l[h ci `[] c[ f Iiljbifias \_ nq __h ?ig*
j f_ n_ [h^ Eh]igj f_ n_ Qh c f[ n_ l[ f ?f_`n Hcj
[h^ L[ f[ n_ ch =^ofnm+ ?f_`n L[ f[ n_ F+) /- 7
..0) .650+

..+ êdX_\c' T)k <i\aZ_X' G)5 ?l[h ci `[] c[ f
Iiljbifias ch Qh cf[ n_ l[ f ?f_`n Hcj [h^
L[ f[ n_ ch =^ofnm+ =haf_ Klnbi^ih n + ) ch
jl_mm +

@l+ V+ Og[b_f ) ñ li\y lip[ 2-) .-- 01 Ll[ao_ .-) ?t_]bimfip[e c[
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F+ A+ Lo lesh_ Qhcp_lmc ns I_^c][f B[]o fns ) >lhi %?t_]bimfip[e c[ &
D_[^ Lli`+ H+ >[£ che[ ) I+@+) @lO]+

@5H=GG=AIG 8CFG= AIG7I@C7IH5B9CIG :@5D
5B8 =HG DCH9BH=5@ IG9G

H >=N EJG=

Bil f_mm nb[h [ ]_hnols hiq) jf[mnc] mola_ls ch j[lnc]o f[l b[m b[^ [ ^i*
gch[hn `_[ nol_ ch )[ hin_qilnbs nl[hmjimcncih ih nb_ f[ncmmcgom ^ilmc gom]f_
l_jiln_^ ih \s Kfcp[lc ch .643+ Ji ]ihpch]cha _rj_ln ^_m]lcjncih ][h \_ a f_[h*
_^ `lig P[hmchcçm mno^s i` .6-3 qbc]b mbiof^ b[p_ moaa_mn_^ nb_ `clmn _p_l om_
i` nb_ ^ilm[f mech `f[j nl[hm`_ ll_^ qcnb nb_ [c^ i` nb_ f[ncmmcgom ^ilmc gom]f_+
=n iol ]fchc][f ^_j[lng_hn q_ b[p_ \__h omcha nb_ g_nbi^ mch]_ .65-+

Pb_ f[ncmmcgom ^ilmc gom]ofi]on[h_iom `f[j %H@I?B& jlipc^_^ [ m[`_ [h^
koc]e mifoncih ni jli\f_gm qbc]b jl_pciomfs l_kocl_^ ]igjf_r jf[mnc] mola_ls
jli]_^ol_m hi n [fq[sm kocn_ ni m[`_ [m ch nb_ ][m_ i` nb_ gom]ofi]on[h_iom
`f[j+ Pi acp_ [ `_q \lc_` [h[nigc][f ]b[l[]n_lcmnc]m) nb_ f[ncmmcgom ^ilmc gom]f_
cm _rb[omncp_fs mojjfc_^ \s nb_ nbil[]i^ilm[f [ln_ls+ Pb_ [ln_lc[ f nlohe i`
nb_ nbil[]i^ilm[f [ln_ls n[e_m cnm ilcach `lig nb_ mo\m][jof[l [ln_ls qbc]b
cm [ ^cl_]n \l[h]b i` nb_ [rcff[ls [ln_ls + Pb_ j_l`il[h n p_mm_fm lcmcha ni nb_
mech ch nb_ l_acih i` nb_ f[ncmmcgom ^ilmc gom]f_ ip_l [h [l_[ i` .- \s /- ]g
il gil_ jlipc^_ m[`_ p[m]of[l mojjfs ni nb_ mech qcnb nb_ mo\]oncm+ Pi acp_
[ pcmo[f c^_[) q_ b[p_ ni ^i qcnb [ ech^ i` f[la_c cmf[h^ mech `f[j i` nb_ [\ip_
g_hncih_^ mct_ mcnncha ih nb_ gom]f_ ncmmo_ i` nb_ g+ f[ncmmcgom ^ilmc [h^
nl[hmjim[\f_ nia_nb_l qcnb cn+ D[pcha m_j[l[n_^ nb_ f[ncmmogom ^ilmc gom]f_
chm_lncih `lig nb_ fog\incilm[f `[m]c[ q_ [ l_ `l__ ni om_ [h oh_rj_]n_^fs
fiha l[^com i` nl[hmjimcncih qbc]b cm j[lnc]of[lfs q_ff mocn_^ `il nl[hm`_ll cha
nb_ mech `f[j ni ]ip_l p[lciomfs ^cmn[hn ^_`_]nm ih nb_ p_hnl[f [ l_[ i` nb_
]b_mn) h_]e) nb_ h[j_ i` nb_ h_]e [h^ nb_ `[]c[f l_acih+ =m [h _rnl[il^ch[ls
ech^ i` om_ E mbiof^ fce_ ni g_hncih nb_ l_]ihmnlo]ncih i` j[l n i` nb_ i_mi*
jb[aom qcnb nb_ f[ncmmcgom ^ilmc gom]ofi]on[h_iom `f[j+

Eh nbcm ]ihh_]ncih cn gcabn \_ chn_l_mncha ni g_hncih nb_ H@I?B [m [ `l__
nl[hmj f[h n qcnb nb_ gc]limolac][f monol_ i` nb_ p[m]of[l \oh^f_m qcnb p_mm_fm
[n nb_ mcn_ i` cgjf[hn[ncih+ D[l[mbch[ _n _f+ om_ `l__ nl[hmjimcncih i` g_l_fs
nb_ f[ncmmcgom ^ilmc gom]f_ ncmmo_ ]ip_lcha cn jlcg[lcfs qcnb [ g_mb mech al[`n
`iffiqcha p[m]of[l monol_+ Bil ij_l[ ncihm i` nbcm ech^) [ gc]limolac][f g c]li*
m]ij_) chmnlog_hn[ncih [h^ j_l`_]n ]igg[h^ i` nb_ n_]bhcko_ i` monolcha
p_mm_fm `lig b[f` [ gcffcg_nl_ ch ^c[g_n_l [l_ _mm_hnc[f+

Eh nqi i` iol j[nc_hnm q_ q_l_ [\f_ ni om_ nb_ H@I?B `il [ `l__ nl[hm`_l
ni nb_ fiq_l _rnl_gcns+

-,1



Eh ^_`_h]_ i` qb[n ][h hiq \_ ][ff_^ ]f[mmc][f `off*nbc]eh_mm mech n l [ h m *
jf[hnm omcha nb_ >olc[h*Bcf[nip*Ccffc_m no\_^ j_^c]f_ q_ g[chn[ch nb[ n nb_m_ b[p_
\_fiha_^ [giha nb_ mni]e ä[mb f[ lmã i` jf[mnc] mola_ls _p_l mch]_ nb_ `clmn
jo\fc][ncih ch .6.5+ Pb_ no\_^ j_^c]f_ qcff ai ih `ch^cha aii^ om_ [n [ff mcn_m
i` nb_ j[nc_h nçm \i^s `il cnm oh^cmjon[\f_ [^p[hn[a_m+ Pb_ no\_^ j_^c]f_ `lig nb_
[lg cm mncff ch^cmj_hm[\f_ `il nb_ l_]ihmnlo]ncih i` nb_ him_) jchh[) j[lnm i`
nb_ `[]_) _n]+ Kfcp[lcçm mech cmf[h^ `f[j nl[hmj f[h n_^ ih nb_ f[ncmmcgom ^ilmc
gom]f_ cm domn [ q_f]ig_ [^^cncih ni nb_ gofncno^_ i` nb_ f[n_mn jf[mnc] mola_ls
jli]_^ol_m+

.+ B:C9< X`b TbWScd bWU`_cdbeUd[`_4

L[nc_hn I+ L+) 02 s_[lm) ^ ch ) hin_m Ji+ 32 .44 b[^ g[mn_]nigs j_l`ilg_^
`il ][h]_l i` nb_ f_ ` n \l_[mn+ Ob_ q[m l_`_ll_^ ni iol ^_j[l ng _h n `il g[gg[*
jf[mns `il `oh]ncih[f l_[mihm [m nb_ m][l joff fcgcn_^ b_l ojj_l _rnl_gcns
gip_g_hn) [h^ `il [_mnb_nc] l_[mihm+ Biffiqcha nb_ _r]cmcih i` nb_ m][l [h^
mech [_mnb_nc] l_[mihm+ Biffiqcha nb_ _r]cmcih i` nb_ m][l [h^ mech [fn_l_^
[`n_l T*l[s nb_l[js) [h H@I?B q[m nl[hmjim_^ chni nb_ ^_`_]n+ Eh [ mo\*
m_ko_hn ij_l[ ncih [ Ds^lio \l_[mn l_jf[]_g_hn q[m cgjf[hn_^ [h^ nb_ [l_if[
qcnb nb_ g[ggcif[ l_]ihmnlo]n_^+ Bcaol_m . ni 4 mbiq nb_ jl_*ij_l[ncp_ mn[n_
[h^ nb_ mo]]_mmcp_ jb[m_m i` l_]ihmnlo]ncih qcnb nb_ _p_hno[f ion]ig_+

/+ FSd[W_d @( F(& ,/ iWSbc& V [_ ( bWU( D`( 0/ 31. mo``_l_^ `lig l_f[jmcha ][h]_l
i` nb_ l_ nli [olc]of[l l_acih [h^ nb_ h_]e+ Biffiqcha T*l[s nb_l[js i` nb_ ]_l*
pc][f l_acih) [ mbiof^_l `f[j q[m lin[ n_^ ni ]ip_l nb_ l_mo fn[h n of]_l %Bca+ 5&+
Pb_ m_]ih^[ls ^_`_]n q[m ]ip_l_^ qcnb [ f[ncmmcgom ^ilmc gom]ofi]on[h_iom
`f[j \_][om_ i` nb_ nl[og[nct[ncih i` nb_ mech nl[hmj f[h nm ]ip_lcha nb_ ^ihil
mcn_ [ ` n_ l nb_ mbiof^_l `f[j nl[hmjimcncih+ =n nb_ m[g_ ncg_) nb_ mech [h^ gom*
]of[l ]ih nl[] no l_m q_l_ l_fc_p_^+ Bca+ 6 [h^ .- mbiq nb_ gi^_ i` H@I?B
nl[hmjimcncih nblioab [ mo\]on[h_iom \lc^a_ chni nb_ mbiof^_l [h^ ]_lpc][f
l_acihm+

Bca+ .+ O n[ n_ j l ci l ni ij_ l[ n ci h

-,2



Bca+ /+ HQI?B g [le _^ ion ih nb_ \[]e *l cab n

Bca+ 0+ O][l [ ` n_ l H@I?B nl[h mji m c n ci h

Bca+ 1+ A f_p[ n_^ f[ n cmm cgom ^ilm c q c nb me ch `f[j



0+ FSd[W_d B( C(& ,0 iWSbc& V [_ ( bWU( D`( -3 .0. qcnb h_oli`c\lig[nimcm
%N_]efchab[om_hçm ^cm_[m_& chpifpcha) [giha inb_l j[lnm) nb_ lcabn*b[h^ b[f`
i` nb_ `[]_+ Eh mjcn_ i` gofncjf_ ij_l[ncihm) nb_l_ q_l_ l_f[jm_m i` j[nbifiac*
][ffs [fn_l_^ ncmmo_m aliqcha ch nb_ `[]_+ Eh [^^cncih) l_]_hn bcmnifiac][f n_mnm

Bca+ 2+ H[ncmm cgom ^i lm c q c nb me ch ` f[j n l [h mji m_^ \_h _[ nb _ f_p[ n_^ me ch \ l c^a_ ni nb_
p _h n l [ f mc^_ i` ]b_m n

Bca+ 1 + O n[ n_ [ ` n_ l l _ ]i h m n lo ] n ci h i` \ l_ [ m n [ l_i f[ q c nb g[g cfc[

-,4



l_p_[f_^ ^[ha_liom ]b[ha_m moaa_mncha jimmc\f_ g[fcahct[ncih+ Pb_ mech i` nb_
`[]_ mbiq_^ mcahm i` j ni nc] m[aacha oh^_l nb_ q_cabn i` nb_ h_oli`c\lig[niom
hi^_m [m mbiqh ch Bca+ ..+ N[^c][f _r]cmcih i` nb_ mech [h^ mo\]oncm i` nb_
qbif_ b[f` i` b_l `[]_ q[m ch^c][n_^+ Ll[]nc][ffs nb_ ihfs mocn[\f_ ^ihil mcn_
q[m nb_ mech ih nb_ \[]e qbc]b l_g[ch_^ oh[``_]n_^ \s h_oli`c\limcm mi nb [ n

Bca+ 4+ Oc^_ pc_q

Bca+ 3 + O n[ n_ [ ` n_ l mbio f^ _ l ` f[j n l [ h m ` _ l ni nb _ l _ n l i [ o l c] o f [ l [h^ ]_lp c][ f l_a cihm + â
Bca+ 6+ H@I?B n l [h mji m c n ci h ni nb _ mb io f^ _ l l_a cih



[ mech nl[hmjimcncih omcha nb_ f[ncmmcgom ^il mc q[m gil_ i l f_mm nb_ ihfs ij*
ncih+ Pb_ `clmn jb[m_ q[m ni nl[hm`_l [ H@I^B nblioab [ mo\]on[h_iom nohh_f
ch nb_ ^ilm[f [h^ ]_lpc][f l_acihm ni ]ip_l nb_ `[]c[f ^_`_]n `iffiqcha mech
_r]cmcih %Bca+ ./) .0&+ Pqi gihnbm f[n_l) nb_ f[ncmmcgom ^ilmc gom]f_ ncmmo_

Bca+ .-+ H@I?B nl[h mji m_^ nb li o ab [ ^i lm[ f l_ a ci h mo \ ] o n[h _ io m no h h _ f ni nb _ mb io f^ _ l
l_a cih

Bca+ ..+âBca+ ./+ Oech cm f[h^ `f[j ih _ f_p [ n_ ^ f[ n c m m cg om ^ilm c g om] f_ m n l _ n] b _ ^ ni
nb _ [rcff[

V
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Bca+ .0+ B lig nb_ [r cf f[ nb _ ` f[j q [ m n l [ h mj i m_ ^ pc[ nb _ ]_ lp c][ f l_a cih [h^ cgj f[h n_^
ch nb _ `[] c[ f ^ _ `_ ] n + â Bca+ .1+ = `n_ l nqi gih nb m ) nb _ f[ n cmm cgom ^ilm c j _^ c] f_ q [m ]o n

i`` [h^ f_ ` n ch nb _ me ch no h h _ f

Bca+ .2+ O n[ n_ [ ` n_ l ` f[j n l [ h m ` _ l ni nb _ `[]_) j l ci l ni gi l_ gi^_ f f[ n cih + â Bca+ .3+ O n[ n_
\ _ `i l_ ij_ l[ n ci h q c nb a [ m n li m nigs io n f_ n
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D_ch_l D+) P cfah_l =+) Kmq[f^ L+) A lg c]b P+7 Pb_ _``_] n i`Eh [^ _ko[ n_ p_hiom il

[ l n _ l c [ f \ fii^ mojj fs ih nb _ mo lp cp[ f i` [\^ig ch[ f c m f[h^ m ` f[j m ch l [ n m + + ,

Gi\om G+) S li°me c Ssns]t[e I+) O n_jh c_q me c F+7 Oo la c][ f n l _ [ ng _h n i` g[rcffi*

] l[h ci `[] c[ f ^ _ ` i l g c n c _ m ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++,,

L_ n_ le [ I+7 Qjj_l [ fp_i f[ l [ l]b ^_p_ fijg _h n ch j [ n c_ h nm q c nb ni n[ f \ c f[ n_ l[ f ]f_`n
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\
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O n[ le _ l S+) B l c nt m]b_ D+) >ibg S+) Vc_a_l I+) ?[lif S+7 A rj_ l cg _h n[ f g c] li mo la _ ls
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L[ebigip O+ I+) @gcnlc_p C+ E+7 O][l ^_ `i lg c n c_ m i` nb _ g [gg [ls a f[h ^ m â mo la c *

][f n l _ [ n g _ h n +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++.2-

Ci^ohip[ C+ O+) O ]bp_^ip]b n]_hei E+ R+7 N _]ihm nlo] ncp_ mo la _ ls i` nb_ nbog\

bsj _ lj b [ f[h a cmg ]ig\ch_^ q c nb l [^ c[ f j i f s ^ [ ] n s f c [ +++++++++++++++++++++++++++++++++++++++++++.25

fih_m]o @+) fih_m]o =+7 N_mo fnm i` g c] li mo la c] [ f mo no l _ ch /-- h_ lp _ m + + + + .33
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Vifnyh F+7 @_p_fijg_h n [h^ j l_ m _h n m n[ n_ i` j f[m n c] mo la _ ls ch Doha[ ls + + + . 6 0

D[o\_h @+ F+7 Pb_ b cm ni ls i` b s j i m j [ ^ c [ m +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ .63

Og[b_ f V+7 ? _jb[ fig _nl c] [h^ giljbi fia c] `[] c[ f ]b [ha _ m ch [^o f n m q c nb ]igjf_ n_

\ c f[ n_ l [ f ] f_ ` n fcj [h^ j [ f [ n _ +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ -++

>[£che[ H+7 H[n cmm cgom ^ilm c g o m]o fi ]o n[h _io m ` f[j [h^ c nm j i n_h n c [ f om_ m + + /.3

V[deip[ I+ R+) Gili f_p[ A+ R+) Ho\h ch R+ C+) Gimb_piX R+ L+7 > f_jb[ lij f[ m ns ch

n l _ [ ng _h n i` i nb _ l nb [ h ` c l_[ lg *] [o m _^ ^_ `_] nm i` _ s _ f c ^ m +++++++++++++++++++++++++++++++++++++++++++++ //5

O ni]e[lipy @+) L c fhyú_e F+7 Kol _rj_ l c_h ]_ q c nb nb_ om_ i` g om]o fi ]o n[h _io m ` f[jm

ch n li ]b [ h n_ l c ] ^ _]o\ c no m o f ] _ l m +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ /05
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q[m m_j[l[n_^ [h^ f_`n ch nb_ mo\]on[h_iom nohh_f %Bca+ .1&+ Pb_ mech `f[j
qcnb nb_ gom]f_ ncmmo_ `cff_^ ch q_ff nb_ `[]c[f ^_`_]n) nbom b_fjcha ni l_mnil_
nb_ msgg_nls i` nb_ nqi b[fp_m i` nb_ `[]_ %Bca+ .3X)

Bca+ .4+ K _mijb[a_[ f ^ _ n_ ] n q c nb _r]fo^_^ ch n_ m n ch [ f ji l n ci h [h[ m nig im cha ch nb _ doao f[ l
jcn+ â Bca+ .5+ .2*]g i_ mijb[a_[ f ^_ `_] n ch^ c] [ n_ ^ `il H@I?B ni \_ n l [ h mj i m_ ^ ni

] _ lp c][ f l_a cih

Bca+ .6+ Ii\cfct_^ H@I?B q cnb j_^ c] f_ g [ le _^ ch nb_ [rcf f[

--.



1+ FSd[W_d Q( C& -/ iWSbc& V [_ ( bWU( D`( 0- 2,, mo``_l_^ i_mijb[a_[f [nl_mcih
[`n_l mq[ffiqcha mig_ fs_+ Dcm ]ih^cncih q[m nl_[ n_^ qcnb j[ffc[ncp_ a[ m n li *
higs) [h^ i_mijb[a_[f l_jf[]_g_hn q[m j_l`ilg_^ \s mg[ff chn_mnch_ _r*

Bca+ /-+ I_nbi^ i` h_i *i _mijb[ao m no\o f ct [ n cih q c nb [h[m nig im cm ni nb _ ch n_ m n ch [ f fiij

Bca+ /.+ Lim n*ij_ l[ n cp_ m n[ n_ q c nb ij_h *_h^ h_i *i_mijb[ao m ch nb _ ]_ lp c][ f l_a cih

_fomcih) qbc]b) biq_p_l) mo\mncnon_^ ihfs j[ln i` nb_ i_mijb[aom gj ni nb_
doaof[l jcn f_p_f %Bca+ .3) .4&+ Pbcm mncff f_`n nb_ i_mijb[aom qcnb [ .2 ]g
^_`_]n qbc]b q[m mo\m_ko_hnfs ]ip_l_^ qcnb [h H@I?B [m nb_ mollioh^cha
]b_mn mech q[m ]ip_l_^ qcnb ]ijciom b[cl %Bca+ .5&+ Bcam+ .5) .6 mbiq nb_
jilncih i` nb_ mech `f[j [^b_lcha ni nb_ gom]f_ ncmmo_ [m cn cm \_cha nl[hmjim_^
`lig cnm ilcach[f fi][fct[ncih nblioab [ mo\]on[h_iom nohh_f Ehni nb_ [rcff[+
Bcaol_m /- [h^ /. mbiq nb_ ]l_[ncih i` nb_ i_mijb[a_[f no\_ [h[mnigim_^ ni
nb_ chn_mnch[f ilc`c]_ qcnb nb_ ]l[hc[f jilncih i` nb_ h_i*i_mijb[aom `l__fs

--/



Bca+ //+ Hiim_ _h^ i` h_i*ihmijb[a_[ f fog_h j l ci l ni mo no l ch a ni nb_ \ f ch^ m nog i`
bsjijb[ lshr + â Bca+ /0+ =h[mnigimcm j l ci l ni ]igj f_ n_ oh cih q c nb nb _ i_ mijb[a_[ f

m nogj

Bca+ /1+ ?igjf_ n_^ [h[m nigim cm ni nb _ i_ mijb[a _[ f m nogj ) me ch ]ip_l _ f_p[ n_^ + â
Bca+ /2+ O n[ n_ . s_[l [ ` n_ l l _ ]i h m n lo ] n ci h i` ^_ `_] n cp_ i_ mijb[ao m ch nb _ j li]_mm i`

mq [ f fiq cha `ii^



]iggohc][ncha+ Bca+ // mbiqm nb_ l_mofncha ]ih^cncih `cp_ gihnb f[ n_l qcnb
mo``c]c_hn j[n_h]s l_mnil_^+ Bcaol_m /0 [h^ /1 l_jl_m_hn nb_ jli]_mm i` h_i*
i_mijb[a_[f [h[mnigimcm qcnb nb_ ]fim_^ mnogj i` nb_ bsjijb[lsha_[f j [ l n
i` nb_ i_mijb[aom+ Pb_ l_mofncha mn[n_ ch [ s_[lçm ncg_ cm mbiqh ch Bca+ /2
qbcf_ nb_ j[nc_hn [fl_[^s ][h cha_mn mocn[\fs jl_j[l_^ `ii^ *j_l im+

? K J ? H Q O E K J

Eh `iol i` iol j[nc_hnm q_ niie [^p[hn[a_ i` [h cmf[h^ mech `f[j .0 \s
/0 ]g ch mct_ nl[hm`_ ll_^ ih nb_ m_j[l[ n_^ f[ncmmcgom ^il mc gom]f_+ Pb_ b_[ f*
cha) chp[lc[\fs qcnbion [hs ]igjfc][ncihm) niie hi gil_ nb[h .1 ni /- ^[sm+
Pb_ molac][f ij_l[ncih l_kocl_m nb_ j[nc_hn ni fc_ ih bcm mc^_+ Pb_ mech ^_`_]n
ih nb_ \[]e ]iof^ ch _[]b ][m_ \_ ]fim_^[ fch_[l monol_ `iffiqcha [^_ko[n_
gi\cfct[ncih i` nb_ mollioh^cha ncmmo_+ Pb_ gi\cfct[ncih i` nb_ f[ncmm cgom
^ilmc gom]f_ l_mofn_^ ch hi jimnij_l[ncp_ `oh]ncih cgj[clg_hn+

F+ D+

O Q II= N U

Pb_ l[ha_ i` ch^c][ncihm cm ^cm]omm_^ `il nb_ om_ i` nb_ f[ncmmcgom ^ilmc
gom]ofi]on[h_iom `f[j [m _gjfis_^ [n b_ >lhi @_j[lng_hn i` Lf[mnc] Oola_ls
mch]_ .65-+ Pb_ [onbil l_jilnm ih nb_ molac][f jli]_mm_m [h^ l_mofnm i\n[ch_^
ch `_g[f_ \l_[mn l_jf[]_g_hn omcha nb_ H@I?B [` n_ l g[mn_]nigs) [h^ ih nb_
nl[hmjimcncih i` nb_ m[g_ `f[j chni nb_ mbiof^_l [h^ ]_lpc][f l_acihm) chni
nb_ `[]c[f [l_[) [h^) gimn ohomo[ffs) chni nb_ i_mijb[a_[f l_acih ni l_jf[]_
nb_ il[f j[ln i` nb_ i_mijb[aom+

F 9 G I A 9

FfY\ dljZl cfZlkXev ]S d[c c [^ e c V`bc[ \k gfjj`Y `c`kvj [\ jfe Xggc`ZXk`fe

> [ £ c h e [) H+

Kh *nl[cn_ ^_m ch^ c] [ n cih m jimm c\ f_m jio l R[jjfci[ n cih ^o fi\_ g om]o fi ]o n[h z j l cm
mo l ^ ecUe ]e c ]S d[c c [^ e c V`bc[& _h j li ` c n[ h n ^_m _rj_ l c_h]_ m i\ n_ho_ m [ f[ ?fchcko_ ^_
f[ ] b clo la c_ j f[ m n cko_ [ >lhi ^_jo cm .65-+

H_m j li]z^z m i j z l[ ni c l _ m _n f_o l m l z mo f n [ n m mih n ^i]og _h nz m mo l f_m ij_ l[ n ci h m l_*
]ih m n lo ] n cp _ m ^_m m_ chm `zgch chm ) _h [jj f c] [h n oh fi\_ [j lü m f[ g [m n_] nig c_ ) mo l f_
^ zj f[ ]_g _h n ^o g zg_ fi\_ ^[h m f[ lz a cih bog zl[ f_ ) f [ lsha c_hh_ ) `[] c[ f_ _ n â ]igg_
l _g j f[] _g _h n ]o l c_or â ^[h m f[ j [ l n c _ i l[ f_ ^_ ,çi_mijb[a_ +

T O M ; G G ? H @ ; M M O H A

>\i Gljb\cblkXecXgg\e ]S d[c c [^ e c V`bc[ le[ [`\ G ``^c`Z_b\`k\e j\ `e\i P\in\e[le^

> [ £ c h e [) H+

Am q cl^ o\_l ^c_ Eh^ ce [ n cih mg ia fc] be_ c n_ h \_c ^ _ l R _lq_h^oha ^_m Iome_feo n[h *
f[jj _h m ]S d[c c [^ e c V`bc[ \_ l c]b n_ n ) mi q c_ mc_ [h ^_ l Gfchce `o l cj f[mncm]b_ ?bclolac_
ch >lhi m_n n .65- a_b [h^b [ \ n qcl^+

Am q _ l^ _h Kj_ l[ n ci hmg _n bi^ _h oh^ Ala_\h cmm_ \_ fg Alm_ nt _h ^_ l q _ c\ f c]b_h >lomn
^o l]b _ ch _h mi f]b_h H[jj_h h [ ]b I[mn_e nig c_ ^ieog _h n c_ l n ) ` _ lh _ l ^c_ K\_l` ccb loha
^_m a f_ c]b_h b[jj_h m ch ^ c_ O]bo f n_ l * o h^ D[ fma_a_h^ ) miq c_ ch ^c_ C_m c]\ nma_a_h^
oh^ [ f m Golcim c n[ n ^_ l A lm[ nt _ ch_m P_cfm ^_m i l [ f_ h =\m]bh c n nm ^_ l Oj_ cm_ lib l_ +
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N A O Q I A J

FxYlcf ]S d[c c [^ e c V`bc[ dljZlcfZlkue\f p cXj gfj`Y `c`[X[\j [\ jl `dgc\d \ekXZ`xe

> [ £ c h e [) H+

O_ ^_ m] l c\_h f[m jimc\ c f c^[^_m ch^ c] [ n cp [ m [f cg j f_g _h n[ l _f f|\ofi ]S d[c c [^ e c V`bc[
gom]o fi ]o nyh_i \ [ m[ ^ [ m _h _f j li ] _^ cg c_h ni _ `_] no [^i _h _f ?f{hc]i ^_ ?cloa {[ Lfym*
n c] [ ^_ f[ ] co^[^ ^_ >lhi) ^_ m^_ .65-+

O_ ^i]og _h n[h j li]_^ cg c_h ni m ij _ l[ n cp _ m s fim l _ mo f n[ ^ i m fia l[^i m [f l _ m n c no c l m _
_f m_hi `_g_h chi g _^ c[h n_ _f f|\ofi ^ _ mjoz m ^_ f[ g [m n_] nig c[ + O_ ^_ m] l c\ _ n[g \ czh
_f n l [ h m j f[ h n _ ^_ f g cmgi f|\ofi b[] c[ f[ tih[ \ l[ko c[ f s ]_lp c][ f ) f[ tih[ `[] c[ f
s) ]igi oh[ _mj_] c[ f c^[^ ) f[ l_ m n c no ] c| h ^_ oh[ j [ l n_ ^_ f[ m_]] c|h i l[ f ^_ f _m|`[ai+

N A B A N

.+ <`^^j' N) G)' =ife`e' A+ >)5 P_]bh c][ f
=mj_] nm i` nb _ H[n cmm cgom @ilmc Isi]on[*
h_io m B f[j ch > l_[m n N _]ihm nlo] n cih + =hh+
j f[m n + Oola+) 1 7 05.) .65.+

/+ <fjkn `Zb' U)' PXjZfe\q' F) +)' Dlib`\(
n `Zq' G) d+7 > l_[m n N _]ih m nlo ] n cih [ ` n_ l
[ N[^ c][ f I[mn_]nigs+ Lf[mn ) l _ ]ih m n l +
Oola+) 3. 7 35/) .645+
+& <\jkn `Zb' s)' HX_X`' @)' Q XccXZ\' D) ; l

PXjZfe\q' F) + )5 Ocrns H[n cmm cgom ^ilm c
B f[jm + Lf[mn ) l _ ]ih m n l + Oola+) 30 7 0.) .646+
,& BXiXj_`eX' N)' CdX`' N)' HXbXa`dX' B)'

@la`ef' N)5 > l_[m n N _]ih m nlo ] n cih q c nb
I c] li mo la c][ f B l_ _ ?igjimcn_ Pcmmo_
P l[h mj f[h n[ n ci h + >lcn+ F+ Oola+) 00 7 0-) .65-+

2+ BXiXj_`eX' N) \k Xc)5 N_]ihm nlo ] n cih
i` ?b_mn*q[ ff N [^ c[ n cih Qf]_l q c nb B l__
H[n cmm cgom ^ilm c Iom]f_ B f[j [h^ I_mb_^
Oech Cl[`n+ Lf[mn ) l _ ]ih m n l + Oola+) 4. 7 5-2)
.650+
1) BXi``' E)' I_dfi`' E)' M\b`^lZ_ `' D)5

Pb_ Bl__ Iom]o fi ]o n[h_io m Bf[j + Lf[mn ) l _ *
]ihm nl + Oola+) 24 7 /61) .643+

>_leip[ 01)

A J ? A O

4+ G\e[\cjfe' <) =)' GXjjfe' D) E)5 P l_ [ n *
g _h n i` ?blihc] E l l [ ^ c[ n ci h Eh do ls ip_l
nb _ Obio f^_ l q c nb [ H[n cmm cgom ^ilm c Isi*
]o n[ h _io m Bf[j+) L f[mn l _ ]ih m n l + Oola+) 3- 7
35.) .644+

3 + G`ccXi[' >) L)' Di)5 >l_[m n =_mnb_ n c]m
q b_h N_]ih m nlo ] n cha q c nb nb _ H[n cmm cgom
^ilm c I om]o fi]o n[h_iom Bf[j+ L l _ m_h n_^ [n
nb _ =OLNO I__ncha) J+ U+) .65.+ Lf[mn ) l _ *
]ihmnl + Oola+) 4- 7 .3.) .65/+

6+ G`ccXi[' >) L)' Di)5 R[l c[ n cih m ch nb _
@_mcah i` nb _ H[n cmm cgom ^ilm c B f[j ch
> l_[m n N _]ihm nlo] n cih + =hh+ j f[m n + Oola+)
4 7 /36) .65.+

.-+ Kfcp[lc) J+7 Pb_ H[n cmm cgom ^ilm c
B f[j + >lcn+ F+ Oola+) /6 7 ./3) .643+

..+ NXej`e`' C)5 Oij l[ cf gci hoipi jli*
]_mmi ^c [gjo n[t cih_ ^_ f f[ g [g_ff[ + Nc*
`i lg [ I_^c][ WL[f_lgi) J[jifc& ..7424)
.6-3+

@l+ H+ >[£ che[ )
3./ -- >lhi*Glyfipi Lif_) ?t_]bimfip[e c[



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

I_^c][f Eh m n c no n_ i` Etd_pme) Et d_pme %QOON&
@ _j[ l ng _h n i` Kjbn[ fgifias

D_[^ Lli`+ I+ R+ V[deip[

6@9D<5FCD@5GHM =B HF95HA9BH C: CH<9F H<5B
:=F95FA%75IG98 89:97HG C: 9M9@=8G

I + R+ V = FGKR= ) A+ R+ GK NK HAR= ) R+ C ) H Q >J EJ ) R+ L+ G K O D A R K F

Iimn ][m_m i` _s_fc^ ^_`_]nm [h^ ^_`ilgcnc_m l_mofncha `lig inb_lnb[h
`cl_[lg qioh^m ^olcha nb_ j_[]_*ncg_ [l_ l_]ihmnlo]n_^ omcha mcgjf_ %c+ _+
hih*]ig\ch_^& g_nbi^m i` \f_jb[lijf[mns+ ?ig\ch[ncih i` ^c``_l_hn n_]bhcko_m
i` \f_jb[lijf[mns cm hin p_ls `l_ko_hn %Coh^ilip[ .640) V[deip[ .636) On[leip
.644) [h^ inb_lm&+

Pb_ g[ch [cg i` iol l_m_[l]b cm ni mno^s mj_]c[f ]fchc][f `_[nol_m [h^ nb_
mocn[\cfcns i` ^ c``_l_hn g_nbi^m i` \f_jb[lijf[mns `il nl_[ ng_hn i` ^_`_]nm
][om_^ \s inb_l nb[h `cl_[lg qioh^m ^olcha nb_ j_[]_*ncg_+

3- j[nc_hnm %12 g[f_m) .2 `_g[f_m& qcnb inb_l nb[h `cl_[lgqioh^m i` nb_
_s_fc^m q_l_ nl_[n_^+ Iimn i` nb_g q_l_ [a_^ \_nq__h .2 [h^ 12 s_[lm+

.4 [h^ 1 j[nc_hnm q_l_ qioh^_^ qb_h qilecha ch ch^omnls [h^ [ a l c *
]ofnol_ l_mj_]ncp_fs) [h^ 06 j[nc_hnm mo``_l_^ chdolc_m [ n big_+ Sioh^m q_l_
][om_^ \s mb[lj i\d_]nm mo]b [m ehcp_m [h^ m]cmmilm) g_n[f mjfchn_lm) g[]bch_
j[lnm) \fohn i\d_]nm) ailcha qcnb bilhm+ Pb_s q_l_ â ch gimn ][m_m â i` []*
]c^_hn[f h[nol_+ Pb_ ncg_ chn_lp[f \_nq__h nb_ []]c^_hn [h^ nb_ j[ nc_h§m
[jj_[f `il \f_jb[lijf[mns l[ha_^ `lig [ `_q ni /2 s_[lm+ Iimn j[nc_hnm b[^
oh^_laih_ mig_ ohmo]]_mm`of mola_ls \_`il_+ Eh [ ff j[nc_hn nb_ jli]_mm i`
m][llcha b[^ [fl_[^s \__h ]igjf_n_^ [n [^gcnn[h]_+

=h[nigc][f `_[nol_m i` nb_ ^_`_]n g[lach ^c``_l_^+ Pb_ i]]oll_h]_ i` ]ig*
jfc][n_^ [h^ mcgjf_ ^_`_]nm q[m [jjlircg[n_fs nb_ m[g_+ Eh mcgjf_ ][m_m [
]c][nlc]c[f ^_`ilgcns i` nb_ _s_fc^ mol`[]_ q[m [ `l_ko_hn `ch^cha+ ?c][nlc]c[f
^_`ilgcnc_m q_l_ jl_m_hn [fmi ch ]igjfc][n_^ _s_fc^ ^_`_]nm [h^ nb_s mjl_[^
ni [^d[]_hn [h[nigc][f l_acihm+ Eh ./ j[nc_hnm nb_ ^_`_]nm i` nb_ imm_iom il\cn[f
q[ff il cnm g[lach q_l_ ]ig\ch_^ qcnb ^_`ilgcnc_m [h^ j_h_nl[ ncha ^_`_]nm
i` nb_ _s_fc^m+ Eh 13 j[nc_hnm nb_ _s_fc^ ^_`_]nm b[^ p_ls ohomo[f `ilg [h^ ch
mig_ i` nb_g ]ig\ch_^ qcnb ^_`_]nm i` nb_ ][h[fc]ofc f[]lcg[f_m ][om_^ \s
n_[lcha i`` i` nb_ _s_fc^ [n nb_ chh_l _s_ ]ilh_l+ = nin[f ^_`_]n i` nb_ _s_fc^
]ig\ch_^ qcnb [ j[lnc[f ^_`_]n il ^_`ilg[ncih i` nb_ il\cn[f q[ff q[m i\m_lp_^
ch 0 j[nc_hnm ihfs+

Pb_ g_nbi^ i` \f_jb[lijf[mns q[m ]bim_h mnlc]nfs ch^cpc^o[ffs+ Sb_h j f[h*
hcha nb_ ij_l[ncih) nb_ ]ih^cncihm i` nb_ ^_`_]n g[lachm [h^ [^d[]_hn ncmmo_m
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[m q_ff [m [h[nigc][f [h^ nijial[jbc][f l_f[ncihm ch nb_ ^_`_]n l_acih q_l_
]ihmc^_l_^+ Ocgofn[h_iomfs) [oni* [h^ [ffi nl[hmjf[hn[ ncihm) ni l_]ihmnlo] n
]igjfc][n_^ m nlo] no l_ i` nb_ _s_fc^) q_l_ jf[hh_^+

>f_jb[lijf[mns i` nb_ moj_l`c]c[f ^_`_]nm q[m j_l`ilg_^ ch 13 j[nc_hnm [h^
nb[n i` nb_ j_h_nl[ ncha ^_`_]nm ch .1 j[nc_hnm+ Pb_ ^cmnlc\oncih i` nb_ j[nc_hnm
[]]il^cha ni nb_ nsj_ i` ^_`_]nm [h^ ij_l[ncp_ n_]bhcko_ cm acp_h ch nb_ n[\f_+

Ocgjf_ g_nbi^m i` \f_jb[lijf[mns %omcha fi][f ncmmo_m) `l__ al[`nm [h^
j_^c]f_ `f[jm& q_l_ j_l`ilg_^ ch .4 j[nc_hnm+ Pb_ ]ig\ch_^ ih_ mn[a_ jf[mns
q[m om_^ ch .4 j[nc_hnm [h^ gofncmn[a_ jf[mns %]ihm_]oncp_fs& ch 0 j[nc_hnm+
Eh nb_ ]ig\ch_^ jf[mnc_m omcha fi][f ncmmo_m %HP&) `l__ ]on[h_iom al[`nm %B?C&
[h^ ]on[h_iom j_^c]f_ `f[jm %?LB&) [onial[`nm i` nb_ mech %=oO& [h^ go]iom
g_g\l[h_ %=oI& [h^ [ffial[`nm i` nb_ ^ol[ g[n_l %P@I& [h^ ][lncf[a_ %P?&
q_l_ nl[hmjf[hn_^+

Pb_ [ffial[`nm b[^ \__h mnil_^ ch -+/ " [ko_iom mifoncih i` nbsgif ch
_nb[hif `lig m_p_l[f ^[sm ni ./ gihnbm+

Ochaf_ \f_jb[lijf[mns q[m j_l`ilg_^ \s ]iggihfs om_^ g_nbi^m+
Pb_ \[mc] g_nbi^m om_^ ch nb_ ]ig\ch_^ \f_jb[lijf[mns q_l_7 LHP â

/- ij_l[ncihm) ?LB â .6 ij_l[ncihm+ R[lciom gi^c`c][ncihm om_^ ^_j_h^_^ ih
nb_ _rn_hn [h^ fi][fct[ncih i` nb_ _s_fc^ ^_`_]n+ P@I q[m ]on ion ch nb_ `ilg
i` [ mnlcj %-+0â.+- T .+2â2+- ]g& qcnb l_a[l^ ni nb_ [l_[ ni \_ ]ip_l_^+ Pb_
_h^m i` nb_ mnl_ n]b_^ mnlcj q_l_ monol_^ ni nb_ mo\]on[h_iom ncmmo_ [n nb_
]ill_mjih^cha mcn_m) omo[ffs [n nb_ _s_ ]ilh_lm+ Pb_ mnlcj i` P@I mnl_n]b_^
ch nb_ f_hanb jlipc^_^ mojjiln ni nb_ l_]ihmnlo]n_^ _s_fc^ %Gilif_p[ .65-&+
P? ch nb_ `ilg i` jf[n_m i` p[lciom mct_ %.+-â2+- T -+2â/+- T -+.â/+- ]g&
q[m cgjf[hn_^ ch nb_ _s_fc^ il ^_`_]n i` nb_ imm_iom il\cn[f q[ff+

HP %[]]il^cha Egl_) Hch^\_la [h^ inb_lm& _h[\f_^ om ni om_ oh^[g[a_^
mech mollioh^cha nb_ _s_fc^ ^_`_]nm+ Pb_ mnlcj P@I cgjf[hn_^ chni nb_ _s_fc^
m_nnf_m nb_ _s_fc^ ch nb_ jimcncih l_kocl_^ [h^ nb_ nl[hmj f[h nm P? m_lp_ ni
f_p_f nb_ _s_fc^ l_fc_`+ E` nb_ ][h[fc]ofom f[]lcg[fcm q[m ^_mnlis_^ ^olcha nb_
ij_l[ncih q_ nlc_^ ni l_]ihmnlo]n cn+ = jli\_ il bilm_ b[cl q_l_ chm_ln_^
chni cnm fog_h+

Ii^c`c][ncihm i` nb_ ]ig\ch_^ jf[mns omcha nb_ j_^c]f_ `f[jm ^_j_h^_^
ojih mj_]c[f `_[nol_m i` nb_ _s_fc^ ^_`_]n+ Pb_ j_^c]f_ `f[jm q_l_ ]on ion
i` nb_ ojj_l fc^) n_gjf_) h[mif[\c[f il \o]][f l_acihm+

S_ qcff ^_gihmnl[n_ iol l_mofnm \s mbiln_h_^ ][m_ bcmnilc_m+
L[nc_hn G+) \ilh ch .604+ =^gcnn_^ ih F[ho[ls 6) .646+ @c[ahimcm7 [hijbn[f*

gim) j[lnc[ f j_h_nl[ncha ^_`_]n i` nb_ lcabn ojj_l fc^+ Sioh^_^ \s [ g[]bch_
j[ln ih Fofs ..) .645+ Pb_ ^_mnlis_^ _s_ q[m _rnl[]n_^ [h^ [ molac][f ch n_ l *
p_hncih `iffiq_^+ ?ih^cncihm [n [^gcnn[h]_7 nb_ fc^ g[lach [h^ _hncl_ n[lm[f
jf[n_ qcnb ]ihdoh]ncp[ q_l_ [\m_hn+ Pb_ ^_`_]n q[m \il^_l_^ \s m][lm) m][lm
q_l_ [fmi [n nb_ mech i` nb_ ojj_l _s_fc^+ Pb_ j[nc_hn ]igjf[ch_^ i` ^lsh_mm
i` nb_ _s_ jlimnb_mcm %Bca+ .&+

Lf[h $K̀ nl_[ng_hn7 .+ Pi l_]ihmnlo]n nb_ `l__ g[la ch i` nb_ _s_fc^ \s nb_
j_^c]f_ `f[j ]o n ion i` nb_ _s_\liq l_acih+ /+ Pi l_]ihmnlo]n mcgofn[h_iomfs nb_
chh_l jf[n_ i` nb_ fc^ =oI+ 0+ Pi `cr nb_ fc^ g[lachm [n nb_ _s_ ]ilh_lm ni nb_
fc^ [l]b_m omcha [^^cncih[f al[`nm P@I+
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Bca+ .+ L[ n c_h n G+) [ ` n_ l nb _ mo la_ ls + =hijbn[ fgim+ Ocgjf_ j [ l n c [ f j _ h _ n l [ n c h a ^_ `_] n
i` nb_ l cab n ojj _ l _s_fc^

Bca+ /+ O]b_g_ i` nb_ ]ig\ch_^ ih_ m n[a_ jf[m ns omcha nb _j_^ c] f_ ` f[j ih nb _ ch h _ l
j_^c]f_ + .+ Eh] cm cih [ fiha nb_ ^_ `_] n g [ la ch %.&) nb_ `f[j %/& ih nb_ ch h _ lj_^ c] f_ %0&
cm ]o n ]on) nb _ mo\ ]o n[h _io m nohh_ f cm `i lg _^ %1&+ /+ Pb_ a l[ ` n =oI %1 & cm mo no l_^
ni nb _ g [ la ch i` nb_ ^_ `_] n i` nb_ ch h _ l j f[ n_ i` nb_ fc^) nb_ _j c^ _ lg cm %2& i` nb_
j_^ c] f_ cm l_gip_^ ) nb_ m n l cj P@I %4& cm ch m_ l n_ ^ ch ni nb_ g [ la ch i` nb _ ^_ `_] n+ 0+ Pb_
mech ` f[j j[ mm_^ nb li o ab nb_ mo\]o n[h _io m nohh_ f [h^ mo no l_^ ni nb_ g [ la ch m i` nb_

io n_ l j f[ n_ i` nb _ fc^

-.,



F[ho[ls .3) .646+ Pb_ ]ig\ch_^ ih_ mn[a_ jf[mns i` nb_ lcabn ojj_l _s_fc^
omcha nb_ j_^c]f_ `f[j ( =oI ( P@I+ Pb_ mech q[m ch]cm_^ [fiha nb_ _hncl_
f_hanb i` nb_ ojj_l _s_fc^ g[lach %.&+ Eh nb_ l_acih i` nb_ fiq_l _s_\liq
nb_ `f[j %/& ih nb_ chh_l j_^c]f_ %fi][n_^ g_^c[ffs& q[m ]on ion [h^ cnm _jc*
^_lgcm l_gip_^ %0&+ Pb_ mo\]on[h_iom nohh_f %1&) l_[]bcha `lig nb_ j_^c]f_
\[m_ ni nb_ fc^ ^_`_]n) q[m `ilg_^ %Bca+ /) .& =oI i` nb_ mct_ 0+2 T .+- ]g
q[m monol_^ ni nb_ g[lach *ì nb_ ^_`_]n i` nb_ chh_l fc^ jf[n_+ Pb_ P@I mnlcj
%mct_ 1+2 T -+/ ]g& q[m chm_ln_^ \_nq__h nb_ mech [h^ nb_ mo\]on[h_iom
f[s_l [h^ [nn[]b_^ \s [ `_q monol_m+ Pb_ ^_]ilnc][n_^ j_^c]f_ `f[j q[m j[mm_^
%2& nblioab nb_ mo\]on[h_iom nohh_f [h^ monol_^ ni nb_ g[lach i` nb_ mech
^_`_]n i` nb_ fc^ %Bca+ /) /â0&+ Pb_ n_]bhcko_ om_^ l_mofn_^ ch ih_ mn[a_ l_ *
]ihmnlo]ncih i` nb_ ojj_l _s_fc^ qcnb _s_f[mb_m %Bca+ 0&+ Pb_ ^lsh_mm i` nb_
_s_ jlimnb_mcm q[m mojl_mm_^+

Bca+ 0+ Pb_ m[g_ j [ n c_ h n 0 s_[ l m [ ` n_ l nb _ mo la _ ls

@_`_]nm i` il\cn[f q[ffm il g[lachm q_l_ ]fim_^ \s mj_]c[ffs mb[j_^ al[`nm
P?+

L[nc_hn L+) \ilh ch .621) [^gcnn_^ ih Jip_g\_l /3) .645+ @c[ahimcm7 j[lnc[f
j_l`il[ncha ^_`_]n i` nb_ fiq_l _s_fc^) m][lm i` nb_ f_`n \o]][f l_acih %Bca+
1&+ Ob_ chdol_^ b_lm_f`) qb_h `[ffcha ih [ mb[hj i\d_]n ch I[s .645+

Kh Jip_g\_l 0) .645) [ ]ig\ch_^ jf[mns ?LB i` nb_ fiq_l _s_fc^ [h^ nl[h m*
jf[hn[ncih i` P@I [h^ P? q_l_ j_l`ilg_^+ Pb_ m][l %.& q[m ch]cm_^ [h^ nb_
]ihdoh]ncp[ _r`ifc[n_^+ Pb_ h[lliq mnlcj i` nb_ mech m][l q[m _r]cm_^+ Kh_
_h^ i` nb_ mnl_ n]b_^ mnlcj P@I %1 â mct_ 0+- T -+0 ]g& q[m monol_^ ni nb_
l_acih i` nb_ chh_l ]iggcmmol_) nb_ m_]ih^ ih_ ni nb_ l_gh[hnm i` nb_ n[lm[f
jf[n_ [n nb_ ion_l _s_ ]ilh_l+ Eh nb_ l_acih i` nb_ ojj_l fc^ [ mech `f[j %0&
ih [ g_^c[f j_^c]f_ q[m ]on ion+ Pb_ `f[j q[m monol_^ ni nb_ g[lachm i` nb_

-.-



Bca+ #  L[ n c_h n L+) \ _ `i l_ nb _ ij_ l[ n cih + Pb_ j[ l n c [ f j _ h _ n l [ n c h a ^_ `_] n i` nb_ fiq_l
_s_fc^) nb _ m] [ lm i` nb _ f_` n \o]][ f l_a cih

f '5

Bca+ 2+ O]b_g_ i` nb_ ]ig\ ch_^ \ f_jb [ lij f[ m ns i` nb _ j [ l n c[ f j _ h _ n l [ n ch a ^_ `_] n i`
nb_ fiq_l _s_fc^ + .+ Eh] cm cih %.& [ fiha nb_ ^_ `_] n g [la ch ) _r]cmcih i` nb _ m][ lm + /+ Pb_
j_^ c] f_ `f[j cm ]o n ion W0X i` nb _ l_a cih i` nb _ ojj _ l fc^+ >inb _h^m i` nb_ m n l cj P@I
%1& [ l_ mo no l_^ ni nb _ mo \ ]o n[h _io m ncm mo_m + 0+ Pb_ j_^ c] f_ `f[j %0& cm mo no l _ ^ ni nb_

g [ la ch m i` nb _ ^_ `_] n i` nb _ fiq _ l _s_fc^

-..



fiq_l fc^ ^_`_]n %/& %Bca+ 2) .â/&+ Eh nb_ gc^^f_ nbcl^ i` nb_ fc^ [ j_l`il[n_^
jf[n_ i` nb_ ][lncf[a_ [ffial[`n q[m chm_ln_^ oh^_l nb _ mech `f[j %Bca+ 2) 0&+
Pb_ jlcg[ls b_[fcha niie j[ln+

Pb_ fiq_l fc^ q[m ]igjf_n_fs l_]ihmnlo]n_^ [h^ cnm g[lachm `cnn_^ ]fim_fs
ni nb_ afi\_ ih _r[gch[ncih i` O_jn_g\_l /6) .65- %Bca+ 3&+

Bca+ 1 + Pb_ m[g_ j[ n c_h n 0+2 s_[ l m [ ` n_ l nb_ mo la _ ls

Pb_ ]ig\ch_^ jf[mns q[m om_^ `il l_]ihmnlo]ncih i` nb_ fc^ ^_`ilgcnc_m
[h^ ^_`_]nm i` nb_ fiq_l il\cn[f q[ff ch nqi j[nc_hnm+ Pb_ mech no\_^ j_^c]f_
`f[j ]on ion i` nb_ n_gjil[f l_acih [h^ al[`ncha P? ni nb_ il\cn[f ^_`_]n q_l_
]ig\ch_^+ Pb_ no\_^ j_^c]f_ q[m _r]cm_^ ch nb_ m_]ih^ mn[a_+ Scnb nbcm [j*
jli[]b q_ mo]]__^_^ ch l_gipcha nb_ m_p_l_ ^_`ilgcns i` nb_ fc^+

Pb_ gofncmn[a_ jf[mns omcha nb_ no\_^ `f[j %[]]il^cha Bcf[nip& ch ]ig\c*
h[ncih qcnb al[`ncha P? q[m [jjfc_^ ch ih_ j[nc_hn mo``_lcha `lig m_p_l_
^_`ilgcns [h^ ]c][nlc]c[f n_gjil[f ^cmfi][ncih i` nb_ fc^m+

Bil_aicha al[`ncha i` =oO `[cf_^ ch nbl__ j[nc_hnm+ Diq_p_l) nb_ jf[mns
omcha nb_ no\_^ `f[j l_gip_^ nb_ m_p_l_ ^_`ilgcnc_m [h^ ^cmfi][ncihm i` nb_
fc^m+

Ji m_lciom ]igjfc][ncihm q_l_ i\m_lp_^ ch nb_ jimn*ij_l[ncp_ j_lci^+
Scnb mig_ j[nc_hnm q_ b[p_ om_^ [ j_lg[h_hn g[ah_nc] `c_f^ WLc+IB&

[jjfc_^ \s g_[hm i` _f[mnc] g[ah_nm) c+ _+ ip[f lo\\_l jf[n_m i` nb_ mct_ 2â3 T
T 1â2 ]g) ]ihn[chcha `_llig[ah_nc] j[lnc]f_m [ll[ha_^ ]b_mm\i[l^*`[mbcih+
Pb_ `_llig[ah_nc] j[lnc]f_m jli^o]_ g[ah_nc] `c_f^ qcnb mj[nc[f ^c``_l_h]_m
ch jif[lcns+ Pb_ [\mifon_ chn_hmcns i` nb_ g[ah_nc] `c_f^ ch`fo_h]cha nb_ ncmmo_
l_[]b_m 5â.- gP) qbc]b cm []]_jn[\f_ f_p_f %Ehmnlo]ncih i` Ichcmnls i` D_[fnb)
.645Y .646&+ En q[m `ioh^ nb[n nb_ chn_hmcns i` nb_ g[ah_nc] `c_f^ ^_]l_[m_m
qcnb ch]l_[mcha ^cmn[h]_ i` nb_ g[ah_n `lig nb_ ncmmo_) mi nb[n g[rcgog cm

-./



l_[]b_^ ch nb_ fc^ l_acih+ >cifiac] []ncpcns i` LIB q[m jlip_^ _rj_lcg_hn[ffs
%Jipc]ecd) [h^ Gimb_pid) .65.&+

I_nbi^7 _f[mnc] g[ah_nm ch mn_lcf_ h[jechm [l_ [jjfc_^ ih nb_ l_acihm i`
molac][f chn_lp_hncihm [h^ `cr_^ nb_l_ \s g_[hm i` [ \[h^[a_+ Pb_ nl_[ ng_hn
]ihmcmncha i` .-â./ m_mmcihm f[mncha 0- gchon_m ^_]l_[m_m nb_ jimn*ij_l[ncp_
i_^_g[ [h^ l_mofnm ch `ilg[ncih i` n_h^_l_l jimn*ij_l[ncp_ m][lm %V[deip[
_n [f+) .65.&+

Pb_ j_lg[h_h]s i` nb_ l_mofnm b[m \__h `iffiq_^ `il [m fiha [m /- s_[lm
ch 06 j[nc_hnm+ Cii^ l_mofnm q_l_ []bc_p_^ ch 0/ j[nc_hnm) ch 0 j[nc_hnm nb_
l_mofnm q_l_ m[ncm`[]nils [h^ ch . j[nc_hnm ohm[ncm`[]nils+ Arnl_g_fs ]igjfc*
][n_^ %^_`filgcnc_m [h^ ^_`_]nm i` nb_ fc^m [l_ \_fc_p_^ ni \_ nb_ l_[mih `il
ihfs m[ncm`[]nils l_mofnm i` nb_ ]ig\ch_^ ih_ mn[a_ \f_jb[lijf[mns ch nb_ 0
j[nc_hnm+ Iil_ip_l) cn m__gm nb[ n ohmocn[\f_ ij_l[ncp_ n_]bhcko_ q[m ]bim_h+
>_nn_l l_mofnm qiof^ \_ []bc_p_^ omcha ]ig\ch[ncih i` m_p_l[f n_]bhcko_m ch
gil_ ij_l[ncp_ mn[a_m+ Qhm[ncm`[]nils l_mofnm i` nb_ mcgjf_ \f_jb[lijf[mns ch
1 j[nc_hnm q_l_ ][om_^ \s g[mmcp_ m][lm i` nb_ ^_`_]n g[la chm qcnb m][llcha
i` nb_ nl[hmj f[h n_^ [onial[`nm [h^ =oO) qbc]b jl_p_hn_^ l_gip[f i` nb_ _s_fc^
^_`ilgcnc_m+

I+ @+

O Q I I = N U

Pb_m_ [l_ nb_ gimn ]b[l[]n_lcmnc] `_[nol_m i` nb_ _s_fc^ ^_`ilgcnc_m [h^
^_`_]nm l_mofncha `lig inb_l nb[h `cl_[lg qioh^m ch nb_ j_[]_*ncg_7 .+ Pb_
jl_^igch[h]_ i` nb_ ]c][nlc]c[f ^_`ilgcnc_m ip_l nb_ j_l`il[ ncha ^_`_]nm i`
nb_ fc^m+ /+ Bl_ko_hn ]ig\ch[ncih i` nb_ fc^ ^_`ilgcnc_m qcnb m][lm i` nb_ `[]_
[h^ â f_mm `l_ko_hnfs â qcnb ^_`_]nm i` nb_ imm_iom il\cn[f q[ffm+ 0+ Pb_ i]*
]oll_h]_ i` j[lnc[ f _s_fc^m ^_`_]nm+ Pb_ _``_]ncpcns i` nb_ l_]ihmnlo]ncp_ n l_ [ n *
g_hn cm ]ihmc^_l[\fs ch`fo_h]_^ \s nb_ jlij_l ]bic]_ i` nb_ ij_l[ncp_ n_]b*
hcko_+ Ocgjf_ g_nbi^m i` \f_jb[lijf[mns _h[\f_ om ni l_gip_ ]c][nlc]c[f ^_*
`ilgcnc_m i` nb_ _s_fc^m+ Pb_ ]ig\ch_^ \f_jb[lijf[mns cm ni \_ om_^ ch ][m_m
i` j_l`il[ ncha ^_`_]nm [h^ gil_ ]igjfc][n_^ ^_`ilgcnc_m+ Pb_ om_ i` nb_ ih_
mn[a_ \f_jb[lijf[mns ch ]ig\ch[ncih qcnb nl[hmj f[h n[ ncih i` nb_ ^ol[ g[n_l
[ffial[`nm ch]l_[m_m nb_ _``_]ncpcns i` nb_ l_]ihmnlo]ncp_ mola_ls i` _s_fc^ ch*
dolc_m ch nb_ j_[]_ ncg_+ Pl_[ng_hn qcnb nb_ [c^ i` j_lg[h_hn g[ah_nc] `c_f^
ch nb_ jimn*ij_l[ncp_ j_lci^ ]ihnlc\on_m ni nb_ `ilg[ncih i` gil_ n_h^_l m][lm+

NAOQIA
FX Yc\g_Xifg cXjk`\ jli [\j Y c\jjli\j [\ gXlg`\i\j e\ gXj ZXljv\j

gXi [\j Xid\j u ]\l

V [ d e i p [ ) I+ R+) G i l i f _ p [ ) F+ R+) H o \ h c h) R+ C+) G i ] b _ p i d ) R+ L+

H_m n l [ c n m f_m j fo m ] [ l [ ] nz l c m n ck o _ m ^_m ^_ `i lg [ n ci h m _n ^ z `[o n m ^_ m j[oj c_ l_m ) _h
zjiko_ ^_ j[cr) ] ç_mn*=*^cl_ ^_m n l [ og [ m h_ j[m ][o m_m j [ l ^_m [ lg _ m y `_o) mih n f_m
mo cp[h nm 7

.+ @_m ^ _ `i lg [ n cih m ] c] [ n l c] c_ f f_ m ^ig ch [h n_ m mo l ^_m ^ z `[o n m j _ l `i l[h nm +

/+Qh_ ` lzko _h n_ ]ig\ ch[ cmih ^_m ^_ `i lg [ n ci h m ^_ j [ oj c_ l _ m [p_] ^_m ] c] [ n l c]_ m [o
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pcm[a_) oh_ ]ig\ ch[ cmih gichm ` l z k o _h n_ [p_] f[ ] c] [ n l c m[ n ci h ^_m g o lm imm_or ^_
,çil\ c n_ +

0+ Hç[jj[ l c n ci h lzao f cü l_ ^_m ^z `[o n m ch]igjf_ nm +

Hç_ ` `_ n ^o n l [ c n _g _h n lz j [ l [ n_ o l ) [ a cm m [h n mo l ^_m ]ih m_ko_h] _ m ^_m n l [ og [ m nb_l *
g cko_m) ^ _j_h^ ]ih m c^ z l[ \ f_g _h n ^o ]bicr ^_ g z nbi^_ ^_ \ fzjb[ lij f[ m n c_ + Kh j_o n
z f cg ch_ l ^_m ^ _ `i lg [ n cih m ] c] [ n l c] c_ f f_ m ^_m j [o j cü l_ m j [ l oh_ j f[ m n c_ hih ]ig\chz_)
^_m ^z `[o nm j _ l `i l [ h n m j [ l oh_ j f[m n c_ ]ig\chz_) [o ]ih nl[ c l_ + Hço n c f c m[ n cih ù o h _ \ fz *
jb[ lij f[ m n c _ ]ig\ chz_ ^[hm oh n_g jm [p_] oh_ [o nia l_ ` `_ ^_ f[ ^o l_ *g ü l_ ch ` fo_h]_
`[pi l[\ f_g _h n Eç_ ``_ n ^o n l [ c n _g _h n l z j [ l [ n _ o l ^_m ]ih mzko_h ] _ m ^_m n l [ og [ m ^_m j [o *
jcül_m ) _h zjiko_ ^_ j[cr+ Liol [ n n _ ch ^ l _ oh_ ] c] [ n l c m[ n cih j i m ni j z l[ ni c l_ j fom ^io]_)
ih j_o n [jj f ck o _ l oh ]b[g jm g [ahz n ck o _ mn[\ f_ ) _h o n c f c m[h n ^_m g [ahz niz f[ m n_ m +

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

<`\g_XifgcXjk`b Y\` Xe[\i\e X`j [liZ_ MZ_``jj\ m\ilijXZ_k\e
P\ic\kqle^\e [\i F`[\i

V [ X e i p [) I+ R+) G i l i f _ p [ ) F+ R+) H o \ h c h) R+ C+) G i m ] b _ p i X) R+ L+

@c_ ]b [ l [ e n_ l c m n c m ] b _ h e f ch cm]b_h Vnca_ \_c @ _`i lg [ n cih_h oh^ @_`_e n_h ^_ l H c^_l
ch B l c_^ _h mt_ c n _ h %^+ b+ ^c_ [ h ^ _ l m [ cm ^o l]b _ch_ O]bo m mp_ l f_ ntoha p _ lo l m [ ] b n qol*
^_h& m ch^ ^c_ `i fa_h^_h 7

.+ J [ l\ _h [ l n ca _ @_`i lg [ n cih_h ^_ l Hc^_l o \ _ lq c_a _h o\_ l j _ l `i l c _ l _ h ^ _ @_`_en_ +
/+ Gig\ch[ n cih_h ^ _ l @_`i lg[ n cih ^_ l Hc^_l g cn J [ l\_h cg C_mc]b n m ch^ b[o` ca ) ^[*

a_a_h q _h ca _ l b[o ` ca Gig\ch[ n cih_h g cn J [ l\_h ^_ l Ghi]b_hq [h^_ ^_ l =oa_h*
b^b f_h +

0+ Am n l _ n _ h l_a _ fg [mm ca ohpi f fm n[h^ ca _ @_`_e n_ ^ _ l H c^_l [o`+

@c_ S cle m[ge_ c n _ ch _ l l _ j [ l [ n c p _ h > _b[h^ foha ^_ l Bi fa_h ^_ l R_l f_ ntoha ^_ l Hc^_l
b[ha n ch a li mm_g I[mm pih ^_ l S[bf _ ch _ l a _ _ ca h _ n_ h I_nbi^_ ^_ l > c_jb[ lij f[ m n ce
[\+ J [ l\ _h [ l n ca _ @_`i lg [ n cih_h ^_ l Hc^_l e [ hh g [h ch q _ m_ h n f c ]b _ h ^o l] b hc]b n*
eig\ ch c_ l n_ Lf[mnce ) j _ l `i l c _ l _ h ^ _ h @_`_e n_ ^o l]b eig \ ch c_ l n_ L f[m n ce \_m_ cn ca_h + @c_
=hq_h^oha eig \ ch c_ l n_ l > c_jb[ lij f[ m n ce ch _ ch _ l A n[jj_ g cn = f fi n l [ h mj f[h n[ n ci h ^_ l
q_ c]b_h D clhb [o n m n _ ca _ l n ^c_ S cle m[ge_ c n ^ _ l l _ j [ l [ n cp _ h > _b[h^ foha ^_ l Bi fa_h
pih R_l f_ ntoha_h ^_ l H c^_l to B l c_^_hmt_ c n_h + V [ l n_ l_ J [ l\ _h h [ ]b ^_ l Kj_l[ n cih
f[mm_h mc]b ^o l] b ^c_ A chq cleoha _ ch_m m n_ n ca _h g [ah _ n c m ] b _ h B_ f^_m _ lt c_ f_h ) ^ [m
g[h h[]b ^_ l Kj_l[ n cih g cn Dcf`_ pih I [ah_ ni_ f[ m n_h [hq_h^_ n +

N A O Q I A J

FX Y c\]Xifg cujk`ZX [\ cXj _\i`[Xj [\ cfj guigX[fj hl\ ef ]l\ife ZXljX[Xj
gfi le XidX [\ ]l\^f

V [ d e i p [) I+ R+) G i l i f _ p [ ) F+ R+) H o \ h c h) R+ C+) G i ] b _ p i X) R+ j+

Him l[ maim ] f{h c]im gym ] [ l [ ] n_ l { m n c ]i m ^_ f[m ^ _ `i lg [] cih_ m s ^_ `_] ni m ^_ fim
j y lj [^i m _h cnc_gjim ^_ j[t %_mni m cah c` c][ [ko_ f fi m ko_ hi `o _ li h ][o m[^i m ji l [ lg [m
^_ `o_ai& mih fim m cao c_h n_m 7

.+ H[ _r cm n_h] c[ j l_ ^ ig ch [h n_ ^_ f[m ^ _ `i lg [] cih_ m ko_ fi c^ [ f_ m ^_ fim j y lj [^ i m ]ig*
j[ l[^i ]ih fim ^_`_] nim j _ l `i l[h n_ m +

/+ B l_ ] o _h n_ m ]ig\ ch[] cih_m â _m ^_] c l _r cm n_h] c[ m cg o f ny h _[ â ^_ _m n[ m ^ _ `i lg [ *
] cih_m ]ih ] c] [ n l c]_ m _h f[ ] [ l[ s) ]ih g _hi l ` l_]o_h] c[ ) n[g \ czh ]ih ] c] [ n l c]_ m
_h f[m | l\ cn[ m +

0+ Arcm n_h] c[ ) ]ih l_ao f[ l c^ [ ^ ) ^_ ^_ `_] ni m ch]igj f_ ni m ^_ fim jy lj[^i m +
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H[ _` c][] c[ ^_f n l [ l [g c_h ni l _ j [ l [ ^ i l ^_ fim ^ _ `_] ni m j li^o] ni ^_ b _ l c^ [ m ^_ fim
j y lj [^i m ^_j _h^_ _h a l[ h g _^ c^[ ^_ f[ m_ f_]] c|h ^_ oh g_ni^i [^_]o[^i ^_ \f_`[ li*
j fym n c][ + H[m ^_ `i lg [] cih _ m ko_ fi c^[ f_ m jo _^ _h m_ l _ f cg ch[^im ) _h _f `ih^i) ji l f[
j fy m n c] [ hi ]ig\ ch[^[ ) fim ^_ `_] ni m j_ l `i l[h n_ m ) [ mo p_t) jil f[ ]ig\ch[^[ + =. [jfc*
][ lm_ f[ \ f _ `[ lij fy m n c ] [ ]ig\ ch[^[ hi l_ j _ n c^ [ doh ni ]ih f[ [ f fi n l [ h mj f[ h n[ ] c| h ^_
f[ ^o l[ g [n_ l ) ] l_ ] _ f[ _ ` c][] c[ ^_f n l [ n[g c_h ni l _ j [ l [ ^ i l ^_ fim ^_ `_j nim ko_ mih
j li^o] ni ^_ b _ l c^ [ m _h fim j y lj [^ i m _h nc_gjim ^_ j[t+ O_ jo_^_ ]ih m_ao cl ko_ f[m
] c] [ n l c ] _ m j i m ni j _ l[] ci h [ f_ m l_ mo f n_ h gym ` ch[m [f mig _ n_ l m _ f[m l_ `_ l c^ [ m tih[m ) _h
_f n c_gji ^_mjozm ^_ f[ ij_ l[] c|h ) [ f[ []] c|h ^_ f ] [gji g[ahz n c]i _m n[\ f_ [j fc][^i
g _^ c[h n_ fim äg [ah_ ni_ c[m n c]i m +

NABAN

.+ Ale[fifmX' L) ;)5 Lf[m n c] Oo la_ ls i`
nb _ L[ l n c[ f @_`_]n i l Himm i` nb_ Hiq_l
As_fc^+ R_mnh+ Kjbn[ fgif+) 4 7 100) .640+

/+ TXabfmX' G) P)5 Lf[mn c] Oo la_ ls ch Kjb*
n[ fgifias + I+ I_^c]ch_) .636+

0+ TXabfmX' G) P)' Afiblefm' ?) M)' Ef(
j_\mfa' P) J)' J\i\mfqkZ`bfmX' J) J)' P\e\m(
Z\mX' ?) H)' IjkXe`eX' J) ;)' T_Xifm' P) P)5
Arj_l c_h]_ q c nb =jj f c][ n cih i` L_ lg [h_h n
I[ah_ nc] B c_ f^ L li^o]_^ \s A f[m n c] I[a*
h _ nm ch Kjbn[ fgifias + Kjbn[ fgif+ F+) 1 7 0/5)
.65.+

1+ Efifc\mX' ?) P)5 Kh_ On[a_ ?ig\ch_^
> f_jb[ lij f[ m ns ch P l_[ ng _h n i` ?ihm_*
ko _h]_ m i` Eh do l c_m + R_mnh+ Kjbn[fgif+)
1 7 /3) .65-+

2+ I_nbi^ifia c] Eh m n lo ] n ci h m `i l nb_
O n[ n_ Dsac_hc] ?ihnli f i` nb _ Oio l]_ m i`

Lli`+

2 J ? A O

A f_] n lig [ah_ n c] B c_ f^m i` nb _ Eih ctcha L[l n
i` nb _ Oj_] nlog + D_[f nb Ichcmnls QOON)
I+ .646+

1 + Hfm`Zb`a' ;) ;)' Efj_\mfa' P) J)5 Oig_
>ci]b_g c][f ?b[ha_m ch nb _ >fii^ [h^ Pcm*
mo_m i` Arj_ l cg _h n[ f =hcg[fm Eh ` fo_h]_^
\s L _ lg [h _h n I[ah_ nc] Bc_ f^ i` =]]_j n *
[\f_ Eh n_hm c ns + Eh7 ? o l l_h n L li\ f_g m i`
I[ah_ ni\ ci fias [h^ I[ah_ ni nb _ l[js + Et*
d_pme) .65.+

4+ Pb_ Hcgcnm `i l L _ lg [h _h n I[ah_nc]
Bc_ f^ Eh n_h m c ns q b _h Sile cha q c nb I[a*
h_ n c] =jj[ l[ no m_ m [h^ I[n_l c[ fm + D _[f nb
Ichcmnls) QOON) .645+

3 + MkXibfm' A) F)5 N_]ihm nlo ] n cih i` Limn*
n l [ og [ n c ] Eh mo ` ` c] c_h]s i` nb _ As_fc^m Qm*
cha nb_ B l_ _ ?o n[h_iom C l[` nm [h^ O ni l_^
?[l n c f[a ch _io m Digial[ ` nm + R_mnh+ Kjbn[ f*
gif+) . 7 /0) .644+

.+ R+ V[deip[) I_^c][ f Eh m n c no n_ i` Etd_pme)
N _pi fo] cihh[ d[ .66) 1/3-01) Etd_pme) QOON
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= ? P = ? D E N Q N C E = A L H = O P E ? = A / 3) 1) . 6 5 1

@_j[l ng _h n i` Oola_ls ) Eh m n c no n_ `il Li m na l[ ^o [ n_ I_^c][f [h^ Lb[ lg []_o n c] [ f A^o][ncih )
J[ >ofip]_ Dimjcn[ f) L l[ao_ %?t_]bimfip[e c[ &

D_[^ Lli`+ F+ Jipye) I+ @+) @lO]+
@ _j[ l ng _h n i` K l nbij[_^ c] Oola_ ls ) Eh m n c no n_ `i l L i m na l[ ^o [ n_ I_^c][f

[h^ Lb[ lg []_o n c] [ f A^o][ ncih ) J[ >ofip]_ Dimjcn[ f) L l[ao_ %?t_]bimfip[e c[ &
D_[^ Lli`+ I+ Of[p{e) I+ @+) ?O]+

CIF 9LD9F=9B79 K=H< H<9 IG9 C: AIG7I@C7IH5B9CIG
:@5DG =B HFC7<5BH9F=7 897I6=HIG I@79FG

Pb_ fcmn i` ]ihp_hncih[f) a_h_l[ffs om_^ g_nbi^m i` ]ip_lcha mi`n ncmmo_
^_`_]nm ch ^_]o\cnom of]_lm qcnb lin[ncih [h^ nl[hm`_l `f[jm b[m l_]_hnfs \__h
[oag_hn_^ \s h_q) gil_ [^p[hn[a_iom molac][f n_]bhcko_m+ Pb_m_ ch]fo^_) ch
j[lnc]of[l) nb_ om_ i` gom]of[l [h^ gom]ofi]on[h_iom `f[jm+

Pb_ g+ n_hmil `[m]c[_ f[n[_ %PAH& gom]ofi]on[h_iom `f[j %I?A& cm \_mn
mocn_^ `il nb_ molac][f ]fimol_ i` mi`n ncmmo_ ^_`_]nm l_mofncha `lig nb_ l[^c][f
l_gip[f i` ^_]o\cnom of]_lm ch nb_ j_fpc] acl^f_ l_acih %0) 4) 6) .-&+ Pbcm j[ l n c*
]of[l `f[j ][h \_ om_^ `il nb_ l_]ihmnlo]ncih i` mi`n ncmmo_ ^_`_]nm ch nb_ nli *
]b[hn_lc]) cm]bc[f [h^ m[]l[f l_acihm domn [m q_ff [m `il nb_ l_]ihmnlo]ncih
i` nb_ fiq_l j[ln i` nb_ [\^igch[f q[ff %Bca+ .&+ Eh iol ]fchc][f ^_j[lng_hnm
q_ niie [^p[hn[a_ i` nb_ PBH I?A `il nb_ ]fimol_ i` ^__j nli]b[hn_lc] of]_lm+

Bca+ .+ O]b_g[n c] l _ j l_ m_h n[ n ci h i` PBH I?B li n[ n ci h [ l]b ) [ â `lih n pc_q) \ â l_ [ l
pc_q

@ + O P K ? G = N K R = ) F+ N EHJ=?AG
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= h [ n i g c ] [ f h i n _ m [ h ^ m o l a c ] [ f n _ ] b h c k o _
Pb_ g+ n_hmil `[m]c[_ f[n[_ %PBH& cm [ \li[^) `f[n gom]f_ qbc]b n[e_m cnm

ilcach ih nb_ [hn_l cil moj_lcil cfc[] ]l_mn [h^ cm chm_ln_^ nblioab nb_ `[m]c[
f[n[ ni nb_ cfcinc\c[f \[h^ \_nq__h nb_ jlircg[f [h^ g_^c[f nbcl^m i` nb_ nbcab+
Iimn i` [ln_lc[ f mojjfs ]ig_ `lig nb_ f[f_l[f ]cl]og`f_r `_gil[f [ln_ls qbc]b
_hn_lm nb_ \innig mol`[]_ i` nb_ gom]f_ [\ion 3 ]g ^cmn[f ni nb_ [hn_lcil cfc[]
]l_mn+ Pb_ p_mm_fm i` nbcm ^igch[hn \[h^ [l_ l_f[ncp_fs f[la_ `il [ gom]f_ nb[n
mg[ff ch mct_ %Bca+ /&+ ?ihm_ko_hnfs _p_h [h I? `f[j \_h_`cncha `lig nbcm

[+ ]cl]og `f_r[ `_gilcm f[ n_l[ fcm

Bca+ /+ @ c[a l[g i` p[ m]o f[ l mojj fs ni nb_
n _h mi l `[mi c[_ f[ n[ _ gsi]o n[h_io m `f[j

j[lnc]of[l gom]f_ p[m]of[l mojjfs cm kocn_ ohomo[f+ I[echa om_ i` cnm p[m]of[l
j_^c]f_ q_ ][h m[`_fs fc`n [ f[la_ cmf[h^ i` mech oj ni .2 \s 1- ]g ch mct_+
Pb_ ]on[h_iom n_llcnils cm nbl__ ncg_m [m f[la_ [m nb_ gom]f_ [h^ ch]fo^_m hin
ihfs nb_ cgg_^c[n_fs ip_lfscha mech \on [fmi nb[n ih nb_ [hn_li*f[ n_l[ f mc^_
i` nb_ nbcab [\ip_ nb_ `[m]c[ f[n[ ^iqh ni [ ^cmn[h]_ i` 3 ni 5 ]g [\ip_ nb_
eh__ dichn+

O_hmcncp_ chh_lp[ncih cm jlipc^_^ `il \s nqi h_lp_m7 nb_ mech \l[h]b i`
nb_ cfcibsjia[mnlc] h_lp_ ][n_lcha `il [ mg[ff [ l_[ \_fiq nb_ bcj \ih_ ]l_mn)
[h^ nb_ h+ ]on[h_om `_gilcm f[n_l[fcm n[echa ][l_ i` nb_ l_mn i` nb_ `f[j mech+
Kh_ \l[h]b i` nb_ moj_lcil afon_[f h_lp_ m_lp_m nb_ PBH ginil chh_lp[ncih+

Pi []bc_p_ [ molac][f ]fimol_ i` ]blihc]) ^__j ^_]o\cnom of]_lm ch nb_
nli]b[hn_lc] l_acih) q_ ]biim_ nb_ `iffiqcha jli]_^ol_7 jl_ij_l[ncp_fs) q_
^_n_lgch_ [h^ me_n]b ion nb_ l_kocl_^ f_hanb [h^ qc^nb i` nb_ `onol_ cmf[h^
gom]ofi]on[h_iom `f[j ^_j_h^cha ih nb_ _hpcm[a_^ mct_ [h^ fi][fct[ncih i` nb_
^_`_]n jf[hh_^ `il ]fimol_ `iffiqcha nb_ l[^c][f _r]cmcih i` nb_ of]_l [h^ nb_
\ih_ jligch_h]_) c+_+ nb_ al_[ n_l nli]b[hn_l + S_ fc`n nb_ I? cmf[h^ `f[j \s
n[echa [^p[hn[a_ i` \inb cnm jlircg[f gom]ofi]on[h_iom [h^ cnm ^cmn[f `[m]ci*

{..



]on[h_iom j[lnm) mn[ln cha `lig nb_ ^cmn[f _^a_ i` nb_ `f[j+ Pi jl_p_hn nb_ mech
\_cha m_j[l[n_^ `lig nb_ `[m]c[ f[n[ q_ chm_ln +[ `_q monol_m ni ohcn_ nb_
`[m]c[ qcnb nb_ mo\]oncm+ Pb_ `f[j cm _[ms ni _f_p[n_ [h^) ohf_mm q_ h__^ ni
nl[hm`_l cn ip_l [ fiha_l ^cmn[h]_ il qcnb [ g[dil lin[ncih) nb_l_ cm hi h__^
ni _rjim_ qcnb [hs al_[ n jl_]cmcih nb_ p[m]of[l j_^c]f_ _g_lacha [n nb_ nsjc][f
mcn_ \_nq__h nb_ g+ p[mnom f[n_l[fcm [h^ nb_ g+ l_]nom `_gilcm+

Bca+ 0+ Lbini â j[ n c_h n L+ G+ [ â \_`i l_ ij_ l[ n cih â io n_ l l[ h a _ i` n li ]b [ h n_ l c] o f]_ l
ih nb _ f_ ` n *b[h^ mc^_) \ â [` n_ l ij_ l[ n cih â mi`n n cm mo_ ^_ `_] n [ ` n_ l l[^ c] [ f l_gip[ f

i` ^_]o\ c no m o f] _ l ]ip_l_^ q cnb PBH I?B

F 9 G I @ H G

S_ om_^ nb_ PBH I?B ch `iol ][m_m ni l_]ihmnlo]n mi`n ncmmo_m `iffiqcha
nb_ molac][f ]fimol_ i` ]blihc]) ^__j*m_[n_^ ^_]o\cnom of]_lm ch nb_ nli]b[hn_lc]
l_acih7

-/+



L[n+ Ji+ .7 L+ G+) /2*s_[l if^ j[l[jf_ac] qcnb \cf[n_l[f nli]b[hn_lc] ^_*
]o\cnom of]_lm j_lmcmncha `il gil_ nb[h ./ gihnbm+ Biffiqcha [h _rn_hmcp_ _r*
]cmcih i` nb_ of]_l [h^ m][lm) [`n_l nb_ l[^c][f l_gip[f i` nb_ qbif_ mo\]o*
n[h_iom \olm[ [h^ nb_ [\f[ncih i` nb_ al_[ n_ l nli]b[hn_l) q_ l_jf[]_^ nb_ mi`n
ncmmo_ ^_`_]n qcnb [ PBH I?L g[echa om_ i` \inb nb_ jlircg[f gom]ofi]on[h_iom
[h^ nb_ ^cmn[f `[m]ci]on[h_iom jilncihm i` nb_ `f[j+ Pb_ ^ihil mcn_ q[m ]fim_^

Bca+ 1+ Lbini â j[ n c_h n L+ G+ [ â nli ]b [ h n_ l c] ^ _]o\ c no m o f ] _ l ih nb _ l ca b n *b [ h ^ mc^_
j l ci l ni ij_ l[ n cih ) \ â [ ` n_ l ij_ l[ n cih

\s ^cl_]n monol_+ D_[fcha ih \inb mc^_m q[m []bc_p_^ ch .- ^[sm+ Pqi s_[lm
[`n_l nb_ ij_l[ncih hiq) nb_ j[nc_hn cm b_[f_^ [h^ `l__ `lig l_f[jm_m %Bca+ 0[) \)
Bca+ 1[) \&+

L[n+ Ji+ /7 G+ G+) //*s_[l if^ g[f_ j[nc_hn qcnb jimn*chdols ko[^lojf_ac[
[h^ f[la_ ^_]o\cnom of]_lm ch \inb nli]b[hn_lc] l_acihm f[mncha 2 gihnbm+ =`n_l

-/,



Bca+ 2+ Lbini â j[ nc_h n G+ G+ [ â n li ]b [ h n_ l c ] o f] _ l ih nb_ f_`n \ _ `i l_ mo la _ ls q cnb
^ l[q cha i` j f[hh_^ PBH I? `f[j) \ â ]cl]og] cm cih i` PBH cm f[h^ I? `f[j) ] â ji m n *

ij_ l[ n cp _ m n[ n_



l[^c][f l_gip[f i` nb_ of]_lm [h^ [\f[ncih i` nb_ al_[ n_ l nli]b[hn_lm) mi`n ncmmo_
l_]ihmnlo]ncih q[m j_l`ilg_^ qcnb PBH I? `f[jm+ Pb_ ^ihil mcn_ q[m ]fim_^
\s ^cl_]n monol_ %Bca+ 2[) \) ]) Bca+ 3[) \&+

Bca+ 1 + Lbini â j[ n c_h n G+ G+ [ â n li ]b [ h n_ l c ] ^ _]o\ c no m o f] _ l ih nb _ l ca b n \_ `i l_
ij_ l[ n cih ) \ â [ ` n_ l b _[ f cha

Pb_ I? `f[j mojjfc_m nb_ l_acih qcnb mo]b [h [\oh^[h]_ i` \fii^ nb[n
N_^ihçm ^l[ch gomn chp[lc[\fs \_ chm_ln_^ ch nb_ `f[j `il _r]_mmcp_ ][jcff[ls
\f__^cha+ Blig nb_ ij_l[ncih ih) nb_ `f[jm q_l_ chp[lc[\fs qcnbion [hs mcahm
i` cgj[cl_^ ]cl]of[ncih+ Pb_ qioh^ q_l_ b_[f_^ \s `clmn chn_hncih mi nb[n ch*
n_hmcp_ l_b[\cfcn[ncih ]iof^ \_ mn[ln_^ qcnbch n_h ^[sm i` nb_ ij_l[ncih+

@ E O ? Q O O E K J

Pb_ mcahc`c][h]_ i` gom]f_ nl[hmjimcncih `il mi`n ncmmo_ ^_`_]n l_]ihmnlo]*
ncih) j[lnc]of[lfs ch ^_]o\cnom of]_lm) q[m mnl_mm_^ \s C_l %.&) I[nb_m %1&

-/.



[h^ inb_lm %5) .-X+ Pb_ gom]f_ jlipc^_m nb_ l_acihm [``_]n_^ qcnb ch]l_[m_^
\fii^ mojjfs) nbom b_fjcha ni jl_p_hn l_mc^o[f ch`_]ncih+ Iil_ip_l) nb_ gom]f_
\_ffs []nm [m [h _r]_ff_hn ]ombcih ni l_fc_p_ ]ih]_hnl[ n_^ \i^s q_cabn jl_mmol_
ih nb_ _rjim_^ mcn_m+ = ]_ln[ch ^cm[^p[hn[a_ cm ch nb_ h__^ ni l_ nl[hmj f[h n
gom]of[l `f[jm qcnb mech al[`nm+ Eh j[l[jf_ac] j[nc_hm qcnb \_^mil_m nbcm g_[hm
gil_ b_[fcha ncg_ qcnb nb_ mech ]ip_l \_cha ofncg[n_fs i` f_mm_l ko[fcns+

Pbcm ech^ i` ^cm[^p[hn[a_ cm [\m_hn ch nb_ h_q molac][f g_nbi^m \[m_^ ih
nb_ jl_]cm_ ^_g[le[ncih i` [ ln_ lc[ f mech n_llcnilc_m %2) 3X [h^ j_lgcnncha nb_
mo]]_mm`of om_ i` ch^_j_h^_hn gsi]on[h_iom ohcnm ch nb_ `ilg i` IC `f[jm %/)
0) 4) 6) .-X+ Pb[hem ni nb_cl _r]_ff_hn \fii^ mojjfs nb_ I? `f[jm i``_l [^p[h*
n[a_m `[l molj[mmcha inb_l nsj_m i` nl[hmjf[hnm+ Qhfce_ nb_ l_mn i` nb_ `f[jm)
nb_cl mct_ cm hin fcgcn_^ \s nb_cl ^igch[hn p[m]of[l j_^c]f_++ Pb_ gi*
\cfcns i` nb_ `f[j [m [ qbif_ ^_j_h^m ih nb_ jichn qb_l_ nb_ ^ig ch[hn
p[m]of[l \oh^f_ _hn_lm nb_ gom]f_+ Ocnncha ih nbcm ^igch[hn p[m]of[l j_^c]f_
[ff i` nb_ I? `f[j ][h \_ m_j[l[n_^ `lig nb_ mollioh^cha [l_[) _f_p[n_^ [h^
lin[n_^ chni nb_ ^_`_]n [m [ bcabfs gi\cf_ cmf[h^ `f[j qcnb [ l_g[le[\fs qc^_
l[ha_ i` lin[ncih+

Pb_ [\oh^[hn \fii^ mojjfs j_lgcnm nb_ I? `f[jm ni l_mcmn mo]]_mm`offs ch*
`_]ncih+ ?ihm_ko_hnfs) nb_ ch`_]ncih nb[n cm chp[lc[\fs jl_m_hn ch ]blihc] a l[ho *
f[ncih mol`[]_m i` ^_]o\cnom of]_lm cm l_a[l^_^ [m [h ch^c][ncih l[ nb_ l nb[h [
]ihnl[*ch^c][ncih `il nb_ om_ i` I? `f[jm+

Pb_ ^l[g[nc][ffs l[jc^ ]iolm_ i` b_[fcha ch nbim_ _rnl_g_fs ^c``c]ofn ^_*
]o\cnom of]_lm b[^ [h _rnl_g_fs \_h_`c]c[f _``_]n ih nb_ j[nc_hnm [h^ nb_cl l_ *
f[ncp_m â ch mig[nc] [m q_ff [m ch jms]bc] n_lgm+ Pb_ l[jc^ [h^ oh]igjfc][n_^
b_[fcha m__h ch nb_ om_ i` I? `f[jm cm gil_ip_l) [h _]ihigc] [^p[hn[a_ ]ih*
mc^_lcha nb_ g[le_^ l_^o]ncih ch bimjcn[fct[ncih ncg_ [h^ ch nb_ ]imn i` n l _ [ n *
g_hn+

Kol iqh _rj_lc_h]_ qcnb nb_ om_m i` PBH I?B cm nii fcgcn_^ [m s_n ni
q[ll[h n [hs `[l*l_[]bcha ]ih]fomcihm \on nb_ m[`_ns i` nb_ mech cmf[h^ nl[hm`_l
`lig \inb ip_l nb_ g+ n_hmil `[m]c[_ f[n[_ [h^ `lig ip_l nb_ `[m]c[ f[n[) [h^
nb_ l_mofnm i\n[ch_^ mi `[l m__g ni domnc`s om ch l_]igg_h^cha nb_ PBH I?B
[m [ `f[j i` ]bic]_ `il nb_ ]fimol_ i` nli]b[hn_lc] ^_]o\cnom of]_lm+

F+ D+

O Q I I = N U

Pb_ g+ n_hmil `[m]c[_ f[n[_ gom]ofi]on[h_iom `f[j cm [ l_fc[\f_ `f[j i`
gofncjf_ om_m qbc]b nb_ [onbilm n_mn_^ ch nb_ molac][f ]fimol_ i` nli]b[hn_lc]
^_]o\cnom of]_lm+ Pb_ [\oh^[hn \fii^ mojjfs ni nb_ `f[j _hmol_m cnm m[`_ns)
qbcf_ mj__^cha oj b_[fcha ncg_ [h^) ]ihm_ko_hnfs) `[]cfcn[ncha jimn*ij_l[ncp_
holmcha ][l_+

NxOQIx
Hfj \og\i`\eZ\j Xm\Z C"lk`c`jXk`fe [\j cfY\j dljZl cfZlkXevj Z_\q [\j lcZ\i\j

[vZlY`kXlo kifZ_Xekvi`\ej

O n i ] e [ l i p y ) >+) L c f h y ú _ e ) F+

H_ fi\_ gom]ofi]on[hz ^_ ^ecUe]ec dW_c`b XScU[SW ]SdSW jlzm_hn_ oh fi\_ ^çoh_
oncfcm[ncih gofncjf_ _n ^çoh_ al[h^_ m}l_nz+ H_m [on_olm Rihn _r[gch_ _h l_]iopl[hn ^_m

-//



o f]ü l_m ^z]o\ c n[or n li ]b [h nz l c_h m + Hç[ m mo l[h ]_ ^_ mo l_ nz ^o fi\_ ]ihm cm n_ ^ [h m m[ j[l*
`[ c n_ [ f cg _h n[ n ci h m[hao ch _ ]_ koc ]ihnl c\o_ y oh_ aoz l cm ih pcn_+ Pion ]_f[ `[] c f c n_ ^_m
mi chm gz^ c][or jimn*ijzl[ ni cl_m +

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

Oej\i\ ?i]X_ile^\e d`k [\i P\in\e[le^ \ `e \j GljblclfblkXecXgg\ej
Y\` kifZ_Xek\i`jZ_\d >\blY`klj

O n i ] e [ l i p y ) >+) L c f h y ú _ e ) F+

@_l Iome o fie on [h .[jj _h ^( dW_ c` b XS cU [S W ]S dSW f[`cn mc] fc p c_ fm_ c n ca p _ lq _h^_h oh^
.mn m _ b l top_lf[mm ca ) qc_ _m ^f_ =oni l_h \_c R_lm]b fc cmm_h _ ch_m n l i ]b [ h n_ l c m ] b _h @_eo *
\ cnom g _b l `[ ]b _ lj li\ n b[\_h + @c_ [o ma_t_ c]bh_ n_ R _ lmi laoha ^c_m_m H[jj_hm gcn >fon
m c ] b _ l n ^ _ mm_h C_`[blfim cae_ cn ) n l [a n tog l[ m]b _h R_lb_ c c_h \_c oh^ ^[g cn [o]b tol
A l f_ c]b n_ loha ^_ l Bcclmila_ ^_ l G l[he_h m]bq _m n_ l h [ ]b ^_ l Kj_l[ n cih +

N A O Q I A J

Hl\jkiXj \og\i`\eZ`Xj Zfe cX lk`c`qXZ`xe [\ cxYlcfj dljZl cfZlkue\fj
\e cfj [\ZyY`kfj kifZXekvi`Zfj

O n i ] e [ l i p y ) >+) L c f h y ú _ e ) F+

Af f|\oci g om]o fi]o nyh_i ^( dW_ c` b XS cU [S W ]S dSW _m oh f|\ofi ^_ o n c f ct[] c|h gofnc*
`[ ]z n c] [ s ^_ a l[ h ]ih` c[\ cf c^[^ m_a}h fim [o ni l_ m b[h ji^c^i p_ l c` c][ l [ f ]o\lcl fim
^_]}\ c nim n li][h nz l c]i m + Qh[ _r]_ f_h n_ [ f cg _h n[] c|h ^_ m[ h a l_ ^_ _mn_ f|\ofi ]ih nl c\os_
[ oh[ m_ao l[ s lyj c^ [ ]o l[] c|h `[] c f c n[h^i jil n[h ni ni^i nl[\[ di l_ f[ ] ci h [^i ]ih f[
[ n_h] c|h g z^ c] [ j l _ m n[^ [ ji l _f j _ l mih [ f m[h c n[ l ci +

N A B A N A J ? A O

.+ A\i' L)5 Pb_ Oola c][ f I [h[a_g _h n i`
@_]o\ c nom Q f]_lm \s Iom]f_ Pl[hmjimc n cih +
Oola_ls ) .06) . 7 .-3) .64.+

/+ B`cc' B) F)5' HX_X`' @â PXjZfe\q' F) +)5
Pb_ P_hmil B[m] c[ H[n[ Isi]o n[h_iom Bl__
Bf[j + Lf[mn ) l _ ]ih m n l + Oola+) 31) 1 7 2.4) .645+

0+ GXilpXdX' S)' HXbXa`dX' B)' Ef[X`iX'
M)5 Ll cg [ls N_]ihm nlo] n cih i` L_ l ch_[ f @_*
`_] n q c nb [ >cfi\_^ Isi]o n[h_iom Bf[j7
?[m_ N_jiln+ >lcn+ F+ j f[m n + Oola+) 00 7 11-)
.65-+

1+ GXk_\j' M) D)' GZ=iXn' D) <)' PXjZfe\q'
F) +)5 Iom]f_ P l[hmjim c n cih Bf[jm `il ?i*
p_ l[a _ i` Hiq_l Ar nl_g cns @_`_]nm+ =h[ n *
igc] ?ihm c^_ l[ n cih + Oola+ ?fch+ J+ =g_l+) 21)
1 7 .004) .641+

2+ GZ=iXn' D) <)' > `YY\cc' >) A)5 Arj_*
l cg _h n[ f @_`ch cn cih i` Eh ^ _j _h^_h n Isi*
]o n[h_io m R[m]o f[ l P_ll c ni l c_ m + Lf[mn) l _ *
]ihmnl + Oola+) 3-) / 7 /./) .644+

3 ) GZ=iXn' D) <)' > `YY\cc' >) A)' =Xi
iXnXp' D) B)5 ?fchc][f @_`ch cn cih i` Eh ^ _ *
j_h^ _h n Isi]o n[h_iom R[m]o f[ l P _ l l c ni *
lc_m + Lf[mn ) l _ ]ih m n l + Oola+) 1+' . 7 ./,'
,422)

4+ HX_X`' @)' B`cc' B) F)' B\jk\i' N) L)5
Arj_l c_h]_ q c nb nb _ P_hmi l B[ m] c[ H[n[
Bf[j+ Lf[mn) l_ ]ih m n l + Oola+ 1.' 1 5 233'
,424)

3 + J\ij' G)5 Iom]f_ B f[jm ch N _]ih m n lo ] n *
cp_ Oola_ls + Eh7 Kj_l[ n cp_ L f[m n c] [h^ N_*
]ihm n lo ] n cp _ Oola_ ls + L[ l n E+) A^cn + > [llih
â O[[^) jo\f + \s ?bol]b c f f H cpchamnih_)
Hih^ih) ,43+)
1& MZ_c\]Xe ' G)5 Pb_ P_hmil B[m] c[ H[n[7

R [l c[ n cih m ih [ Pb_g_+ Lf[mn ) l _ ]ihm n l +
Oola+) 13' , 7 04' ,43,)

,+) Qff[j' D) ?)' Cifej' A) <)' GXjjfe' D)
E)5 Qm_ i` Iom]of[l ) Iom]o fi ]o n[h_io m [h^
Kg_h n[ f B f[jm ni N_]ih m nlo ] n @c``c]ofn @_*
`_]nm + L f[m n l _ ]ih m n l + Oola+) 04' - 7 ,4,' ,422)

@l+ @+ O ni]e[lipy ) EHB @_j[ l ng _h n i` Oola_ ls ) J[ >ofip_] Dimjcn[ f )
.5- 5. L l[ao_ 3 ) ?t_]bimfip[ec[
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= ? P = ? D E N Q N C E = A L H = O P E ? = A â / 3) 1) . 6 5 1

>ofa[l c[h I_^c][f =][^_gs) I_^c][f B[]o fns ) R [ lh[ %>o fa[l c[ &
?b[cl i` Oo la c][ f L lij_^_o n c] m

D_[^ =m+ Lli`+ I+ C_hip[) I+@+) @lO]+

GIF;=75@ HF95HA9BH C: 7<FCB=7 <=8F589B=H=G
GIDDIF5H=J5

P+ PAIAHGKR ) G+ P N K OD AR

I_nbi^m i` jf[mnc] mola_ls b[p_ ]ig_ ni \_ ch]l_[mchafs om_^ ch [ff nb_
l_mn i` molac][f mj_]c[fnc_m+ Pb_l_ [l_ ]iohnlc_m qb_l_ jf[mnc] mola_ls _g_la_^
ni g__n _r[]nfs nb[n ech^ i` h__^) [h^ ]ihncho_m ni ^_p_fij [fiha nbim_ fch_m+
J_p_lnb_f_mm) nb_l_ [l_ ^cm_[m_m) nb_ nl_[ ng_hn i` qbc]b qiof^ \_ ohnbche[\f_
qcnbion nb_ jf[mnc] mola_ih $m ]fim_ ]i*ij_l[ncih qcnb *mj_]c[fcmnm ch nb_ \l[h]b
i` mola_ls ]ih]_lh_^+ =^p[h]_^ ]blihc] bc^l[^_hcncm mojjol[ncp[ cm ih_ mo]b
^cm_[m_+

?blihc] bc^l[^_hcncm cm [h _g\[ll[mmcha ]igjf[chn [m cnm ]blihc] ]iolm_
nbl_[ n_hm nb_ qbif_ i` nb_ \i^s qcnb nb_ ^[ha_l i` ]igjfc][ncihm+ Enm ihm_n
cm omo[ffs ih_ i` []on_ ch`f[gg[ncih qbc]b f[n_l no lhm ]blihc]+ =n nb_ \_ach*
hcha i` nb_ ]iolm_ i` nl_[ ng_hn g[hs mola_ihm acp_ fcnnf_ nbioab n ni nb_
h[nol_ i` nb_ ^cm_[m_+ D_h]_ [fmi qbs ^c``_l_hn [onbilm acp_ cn *^c``_l_hn h[g_m7
]blihc] j_lch_[f ch`_]ncih %1&) j_lch_[f a[hal_h_ %0&) ]blihc] j_lc[h[f `cmnof[m
il [\m]_mm_m %4&+ B_q m__g ni fche nb_ ]igjf[chn qcnb R_lh_ocfçm h[g_ %2&+

Bca+ .+ Q h c f[ n_ l[ f j _ l c[ h [ f fi][ f ct[ n cih
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Pb_ ^cm_[m_ cm ]b[l[] n_ l ct_^ \s [ hog\_l i` `cmnof[m l_mofncha `lig nb_
]blihc] mojjol[ncp_ ch`f[gg[ncih i` nb_ mq_[n af[h^m ch nb_ j_lc[h[f [h^
j_lch_[f l_acihm+ Pb_ mola_ihçm _``iln cm g[^_ ch]l_[mchafs ^c``c]ofn i` `l_ko_hn
_r[]_l\[ncihm [h^ [ gofncno^_ i` mojjol[ncp_ `i]c+ Pb_ j[nc_h nçm a_h_l[f ]ih*

Bca+ /+ > c f[ n_ l[ f j _ l c[ h [ f fi][ f ct[ n cih

^cncih g[s \_]ig_ ch]l_[mchafs qilm_ ohncf) mig_ncg_m) m_jmcm ^_p_fijm+ =hnc*
\cinc] nl_[ ng_hn g[s \_ `ioh^ ch[^_ko[n_ [m mig_ncg_m cn ][h ihfs mojjl_mm
[]on_ ch`f[gg[ncih+ Oojjol[ncp_ `i]c [l_ `l_ko_hnfs `ioh^ ch inb_l mq_[n
af[h^ fi][fct[ncihm mo]b [m nb_ [rcff[) nb_ alich) m]linog) _n]+) [h^ nb_ ch`f[g*
g[nils jli]_mm g[s \_]ig_ a_h_l[fct_^+

Pb_ ^cm_[m_ cm `[clfs `l_ko_hn+ ?bl[\in %/& nl_[n_^ 64 j[nc_hnm qcnb .--
[hil_]n[f [\m]_mm_m) nb_l_i` 05 j[nc_hnm mo``_l_^ `lig ]blihc] bc^l[^_hcncm
mojjol[ncp[+ S_ iolm_fp_m nl_[ n_^ .0 j[nc_hnm nbioab q_ ^i hin ehiqh nb_
j_l]_hn[a_ nb_s l_jl_m_hn_^ i` [ff nb_ [hil_]n[ f [\m]_mm_m nl_[ n_^ [n io l ohcn+
En cm ch n_l_mncha ni hin_ nb[ n nb_l_ q[m domn ih_ qig[h [giha nb[n alioj i`
j[nc_hnm+

@_j_h^cha ih nb_ fi][fct[ncih [h^ ]fchc][f ]ih^cncih nb_ msgjnig[nifias
][h \_ ]f[mmc`c_^ [m `iffiqm7

.+ ohcf[ n_l[f j_lc[h[f fi][fct[ncih)
/+ \cf[n_l[f j_lc[h[f fi][fct[ncih)
0+ j_lc[h[f fi][fct[ncih qcnb %ohcf[ n_l[f il \cf[n_l[f& mjl_[^ ni nb_ alich

[h^ m]linog)
1+ j_lc[h[f [h^ [rcff[ls fi][fct[ncih+
@_j_h^cha ih nb_ _``_]n nb_ ^cm_[m_ b[m ih nb_ j[nc_hmçm a_h_l[f ]ih^cncih

q_ _mn[\fcmb_^ nb_ `iffiqcha ]f[mmc`c][ncih7
â gcf^ `ilg qcnb aii^ a_h_l[f ]ih^cncih)
â g_^cog `ilg qcnb ^_n_lcil[n_^ a_h_l[f ]ih^cncih)
â m_p_l_ `ilg qcnb m_jmcm+
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Pb_l_ ][h \_ hi mn[h^[l^ molac][f nl_[ ng_hn i` nb_ m_p_l_ `ilg) l[^c][f
_r]cmcih cm chp[lc[\fs ][ff_^ `il+

Eh nb_ []on_ jb[m_ i` nb_ ^cm_[m_ qcnb hih*^l[ch_^ mojjol[ncp_ `i]c) oh *
^_f[s_^ molac][f nl_[ ng_hn qcnb ch]cmcih [h^ ^l[ch[a_ cm [ h_]_mmcns [h^ mi
cm) c` h__^ \_) [hnc\cinc] nb_l[js ^_j_h^cha ih nb_ \[]n_lc[f m_hmcncpcns+ Oig_
[onbilm m__g ni *jl_`_l ^loa nl_[ng_hn W.X) i nb_lm %3) 4& chmcmn ih cnm chp_nc[\f_
]ig\ch[ncih qcnb molac][f ij_l[ncih+

Bca+ 0+ L _ l c[h[ f fi][ f ct[ n cih q c nb mj l_ [^ ni nb _ a li ch [h^ m] li nog

Bca+ .( L[ n c_h n [m ch Bca+ 0 â ]ol_^ + B l_ _ a l[ ` n m ih nb _ m] li nog [h^ ch nb _ chao ch [ f
l_a cih [ l_ dom n pcmc\f_
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Bca+ 2 + * 6 + L _ l c[h [ f [h^ [r cf f[ ls fi][ f ct[ n cih â \_`il_ ) ^o l ch a [h^ [ ` n_ l i j_ l[ n cih



Kh]_ nb_ ^cm_[m_ b[m l_[]b_^ nb_ mn[a_ i` ]blihc]cns) mig_ [onbilm [^*
pi][n_ ^__j _r]cmcih qcnb jlcg[ls monol_) qbcf_ inb_lm gsi]on[h_iom `f[jm
`lig nb_ nbcab [h^ nb_ afon_[f l_acih ni ]ip_l nb_ qioh^ [l_[m l_mofncha `lig
nb_ _r]cmcih i` j_lch_[f `cmnof[m [h^ [\m]_mm_m+ Knb_l [onbilm %3&) qbcf_ ]ip_l
cha nb_ qioh^ [l_[m qcnb `l__ mech nl[hmjf[hnm ) \lcha ch fi][f l_g_^c_m `il
m_]ih^[ls ch`_]ncih jl_p_hncih ni jl_p_hn l_f[jm_m \s ch^o]cha l[jc^ b_[fcha+

Pi nl_[ n ]blihc] bc^l[^_hcncm) q_ jl_j[l_^ ncmmo_m `il l[^c][f ij_l[ncih
\s g_[hm i` _r]cmcihm [h^ ^cm]cmmcih i` $nb_ mojjol[ncp_ `i]c+ Pb_ l[^c][f ij_l*
[ncih chpifp_^ mech _r]cmcih `lig [ff ip_l nb_ l_acih [``_]n_^+ Pb_ l_mofncha
^_`_]n q[m mo\m_ko_hnfs ]ip_l_^ qcnb `f[jm i` ^c``_l_hn mct_ i l qcnb `l__ mech
^_lgc] al[`nm+ Eh ^icha nbcm) q_ jl_`_l g_mb al[`nm ch pc_q i` nb_ aii^ ^l[ ch *
[a_ ch jlcg[ls `i][f ch`_]ncih [h^ [fmi qcnb l_a[l^ ni nb_ fi][fct[ncih i` nb_
jli]_mm [h^ ni nb_ lcme i` m_]ih^[ls ch`_]ncih+

-0+



Eh nb_ jimn*ij_l[ncp_ j_lci^) q_ ]biim_ hin ni l_fs ih fi][f [hnc\cinc]
nl_[ ng_hn ihfs+ Pb_ mj_]c`c]cnc_m i` nb_ j_lch_[f l_acih [h^ nb_ h__^ ni g [ ch *
n[ch nb_ ]ih^cncihm h_]_mm[ls `il nb_ hilg[f jbsmcifiac][f `oh]ncih i` nb_
h[nol[ f \i^s ilc`c]_m [h^ ila[hm ]igj_f om ni m n[ ln qcnb _[lfs [hncm_jnc]
bs^linb_l[js+ Pbcm cm j_l`i lg_^ ih]_ il nqc]_ ^[cfs omcha mcnt \[nbm i` p[lciom
[hncm_jnc] mifoncihm qb_l_ q_ jl_`_l j_lg[ha[h[n_ `iffiq_^ \s _jcnb_fc[fct*
[ncih*mncgof[ncha ^l_mmcha+ Pb_ ^l_mmcha cm _mm_hnc[f \_][om_ i` nb_ _rcmn_h]_
i` hih*_jcnb_fc[fct_^ j_l`il[ncih ch `l__ al[`n) [h^ [fmi ch il^_l ni [pic^
`lc]ncih ch nb_ _jcnb_fc[f [l_[m [m nb_m_ [l_ i` fiq `oh]ncih[f p[fo_ [h^ _[mcfs
pofh_l[\f_+

Pb_ nl_[ ng_hn i` [ff iol j[nc_hnm l_mofn_^ ch ]igjf_n_ ]ol_ ) [h^ nb_l_ b[p_
\__h hi l_f[jm_m+ L[nbifiac][f ]c][nlct[ncih %bsj_lnlijbc] il e_fic^ m][llcha&
q[m hin i\m_lp_^ ch [ mchaf_ ][m_ i` mech jf[mnc] ij_l[ncih l_a[l^ f_mm i` nb_
mct_ il nsj_+ Pb_ mech om_^ `il nb_ jf[mnc] ij_l[ ncih niie l_f[ncp_fs fcnnf_ ncg_
ni \_]ig_ [^[jn_^ ni nb_ mj_]c`c] ]ih^cncihm i` nb_ j[ln i` nb_ \i^s ]ih*
]_lh_^+ Pb_ `iffiq*oj j_lci^ q[m / ni .1 s_[lm+

=m iol _rj_lc_h]_ moaa_mnm) ch [ff ][m_m i` ]blihc] mojjol[ncp_ ch`f[g*
g[ncih qcnb jli nl[] n_^ ]iolm_ [h^ qcnb fi][fct[ncih ch nb_ j_lch_[f il j_lc[h[ f
l_acihm) msgjnigm i` R_lh_ocfçm ^cm_[m_ ioabn ni \_ fiie_^ `il) `iffiq_^ \s
nb_ ^l[`ncha i` [ ]igjl_b_hmcp_ jf[h i` l[^c][f molac][f nl_[ng_hn+

F+ D+

O Q I I = N U

Pb_ [onbilm l_jiln ih nb_cl _rj_lc_h]_ qcnb nb_ nl_[ng_hn i` .0 j[nc_hnm
qcnb R_lh_ocfçm +^cm_[m_) jlijimcha [ ]f[mmc`c][ncih i` ^c``_l_hn g[hc`_mn[ncihm
i` nb_ ]igjf[chn ^_j_h^cha ih nb_ fi][fct[ncih [h^ ^c``_l_hn `ilgm i` nb_
]fchc][f jc]nol_ do^a_^ \s nb_ j[nc_h nçm a_h_l[f ]ih^cncih) fcmncha nb_ jlch]cjf_m
[h^ l_mofnm i` molac][f nl_[ng_hn) [h^ mnl_mmcha nb_ h__^ `il a_h_l[f [h^
jf[mnc] mola_ihmç ]i*ij_l[ncih qb_h_p_l l[^c][f mola_ls cm ][ff_^ `il+ ?blihc]
bc^l[^_hcncm mojjol[ncp[ cm `[l `lig \_cha [ l[l_ ]igjf[chn) [h^ mbiof^ ]ih*
m_ko_hnfs \_ nbioabn i` ch [hs ]blihc] mojjol[ncp_ ch`f[gg[ncih ch nb_ j_lc*
h_og+ =^b_l_h]_ ni [ ]igjl_b_hmcp_ nb_l[j_onc][f m nl[ n_as cm _mm_hnc[f+ Pb_
[onbilm `iffiq_^ oj nb_cl j[nc_hnm `il j_lci^m i` / oj ni .1 s_[lm [`n_l ]ig*
jf_n_ ]ol_ q[m []bc_p_^ qcnbion i\m_lpcha [hs l_f[jm_m il jimn*ij_l[ncp_
]igjfc][ncihm+

NAOQIA
NiX`k\d\ek Z_ `ili^`ZX c [\ Z [V b`SVW_ [][c UZ b`_ [US ceaae bS dS

P _ g _ f e i p ) P+) P l i m b _ p) G+

H_m [ o n_ o l m l [ j j i l n _ h n m_m _ rj _ l c_h ]_ m ^o n l [ c n _g _h n ^_ .0 g [ f[ ^ _ m mio ` ` l[ h nm
^_ f[ g [ f[^ c_ R_lh_o c f + Efm j li j i m_ h n nch_ ] f[ mm c ` c][ n cih ^_m msgj nig_m ^ c ` `z l_ h nm ^_
f[ g [ f[^ c_ m_ fih m[ fi][ f cm[ n cih _n m_ fih ^_m `i lg _m p[ l cz _ m ^o n[ \ f _ [ o ?fchcko_ koc _mn
j lz m_h nz j [ l .çz n[ n a z h z l [ f ^o g [f[^_ + H_m [ o n_ o l m [ f fü ao _h n f_m j l ch ] cj _ m _ n f_m lzmo f *
n[ n m ^o n l [ c n _g _h n ]b c lo la c][ f + Efm [ n n c l _ h n .ç[ n n _ h n ci h mo l f[ h z]_ mm c nz ^_ ]iijz l[ n cih
_h nl_ f_ ] b c lo la c _ h a _ h _ l [ f _ n f_ ] b c lo la c _ h j f[ m n cko_ j io l _rz]o n_ l oh n l [ c n _g _h n
i j z l[ ni c l _ l[^ c][ f + > ]Vb`SVW_ [d[c UZ b`_ [US ceaae bS d[fS h_ j lz m_h n ji ch n oh_ g [ f[^ c_
l[ l_ ) [ fi lm `[o n* c f R_hpcm[a_l nio di o l m _h l _ h ]i h n l [ h n o h _ ch ` f[gg[ ncih mo j j o l[ h n_ ^o
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jz l chz_ + ?_nn_ g [ f[^ c_ _rca_ ko_ f_ j f[h ]igjf_ n ^o n l [ c n _g _h n micn m n l c ] n _g _h n mocpc+
H_m g [ f[ ^ _ m ih n z nz i\m_ lp _m [h ]io lm ^_ /â.1 [hm [j l ü m f_o l aoz l cm i h m[hm ko_ ^_m
l_ ]b o n_ m _n ^_m ]igj f c][ n cihm j i m ni j z l[ ni c l_ m mi c_h n [j_lao_m +

V Q O = I I A J B = O O Q J C
>`\ Z_ `ili^`jZ_\ <Z_Xe[cle^ [\i Z [V b`SVW_ [d[c UZ b`_ [US ceaae bS dW

P _ g _ .e i p) P+) P l i m ] b _ p) G+

@c_ =oni l_h n_ c f _ h nb l_ A l `[b loha_h g c n ^ _ l > _b[h^ foha pih .0 L[ n c_ h n_h gcn ^_l
R _ lh _o c f $ m ] b _h G l[heb_ c n gcn+ Oc_ m]b f[a_h ^c_ G f[mm c ` ct c_ loha ^ _ l è o m m_ loha_h ^_ l Al*
e l [ h eoha d_ h [ ]b ^_ l Hie[f cm c_ loha ^_ l G l[heb_ c n oh^ ^_h p_ l m]b c_ ^ _h _ h Bi lg _h ^_m
e f ch cm]b_h >cf^_m d_ h [ ]b ^_g+ C _m[g ntom n[h^ ^_m L[ n c_h n_h pil+ Oc_ `o b l_h ^c_ Cloh^*
m[ nt_ oh^ A la_\h cmm_ _ ch_ l ]b c lo la cm]b_h >_b[h^ foha [h + Oc_ cg[]b_h [o` ^c_ Jinq_h*
^ cae_ c n ^ _ l Vom[gcg_h[l\_cn ^_m [ f fa _g _ ch_h ?bclo la_h g cn ^_g j f[ m n c m ] b _h Kbclola_h
\_c l [ ^ ce [ f_ l ij_ l[ n cp _ l > _b[h^ foha [o `g_ le m[g + @c_ Z [V b`SVW_ [d[c UZb`_ [US ceaae bS d[fS
cmn e _ ch_ mq _am _ ch_ m_ f n_h _ A le l[heoha ) oh^ _m cmn ^ [ b _ l hi nca ) [ h m c_ \_c d_^_g ]bli*
h cm]b_h A cn_ lh _ ch_m C_m]bqcclm ^_ m L_ l fh_og m to ^_he_h + @c_ A l e l [ h e o h a _ l `i l^ _ l n
^[m A chb[ f n_ h _ ch_m eigj f_r_h > _b[h^ fohamj f[hm + @c_ L [ n c_h n_h q o l^ _h q [b l_h^
/â.1 F[b l_h h[ ]b cb l_ l pi f fm n[ h^ ca _h C_moh^oha cb_i\[]bn_n) i b h _ ^[`n N_tc^cp_h i^_l
Gigjfce[ n cih_h h [ ]b ^_h Kj_ l[ n cih_h a_ `oh^_h qol^_h +

N A O Q I A J
NiXkXd `\ekf hl`i``i^`ef [\ Z[Vb`SVW_[d[c UZb`_[US ceaaebSd[fS

P _ g _ . e i p) P+) P l i m b _ p) G+

Him [ o ni l_ m ^ [h [ ]ihi]_ l mom _rj _ l c_h] c[ m ]ih _f n l [ n [g c_h ni ^_ .0 j[] c_h n_ m
ko_ j [^ _] _h ^_ f[ _ h ` _ lg _^[^ R_lh_o cf + L lijih_h f[ ] f[ m c { c] [] c|h ^_ ^ c ` _ l_ h n_ m g[hc*
`_ m n[] cih_ m ^_ f[ _h `_ lg _^[^ m_a}h mo fi][ f ct[] c|h s ^ c `_ l_h n_ m `i lg [m ^_ f ]o [^ li
] f{h c]i m_a}h _f _ m n[^i a _ h _ l [ f ^_f j[] c_h n_ + O_°[ f[h fim j l {h] cj ci m s fim l_ mo f n[ ^i m
^_f n l [ n[g c_h ni ko cl} la c]i + H f[g[h f[ [ n_h] c|h mi\ l_ f[ h_]_ m c^ [^ ko_ n c_h_ f[ ]iij_ *
l [ n c i h _h nl _ oh ] clo d[hi a _ h _ l [ f ]ih _f j fym n c]i j [ l [ oh n l [ n[g c_h ni ij_ l[ n cp _ l[^ c][ f +
BS Z[Vb`SVW_[d[c UZb`_[US ceaaebSd[fS _m oh [ _h `_ lg _^[^ cji]i ` l_ ] o _ h n_ ji l ]o[h ni
hi ]ihp c_h_ ^ _ m ] [ l n [ l f [ _h ]o[ fko c_ l ][mi ^_ ch ` f[gg[] c|h ] l|h c] [ mo jjo l[ n cp [ ^_f
j_ l ch_i + A mn[ _ h ` _ lg _^[^ l_ko c_ l_ f[ i\ m_ lp[] c|h ^_ oh ]igjf_ di j f[ h ^_ n l[ n[g c_h ni +
Him j[] c_h n_ m m_ mig _ nc_ lih [ ]ih nli f_ m ^o l[ h n_ / [ .1 [`nim ^_mjozm ^_ mo ]ol[] c|h
]igj f_ n_ mch ko_ m_ j o^ c_ l [ h i\ m_ lp _ l l_ ] c^ cp [ m i ]igj fc][] cih_ m ]igi l_ mo f n[ ^i ^_
f[m ij_ l[] cih_m +

N A B A N A J ? A O

.+ <ifX[nXk\i' L) F+) <ipXek' L) H+) J\ki`( R_lh_ocf + =l]b+ @_lg+) /5 7 3-6) .600+
ef' ;) L)5 =^p[h]_^ D c^ l[^_h c n c m mojjo l[ * 1 + M`dfe' @) @)' LXe\if' ?) %.+) AfeqXc\j'
ncp[+ =g_l+ >& Oola+) .11 7 1 1 3 ) .65/+ F+ I+7 P l[ n[g c_h ni ko c lo la c]i ^_ f[m `cmno*
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