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Aolij_) [ ]ihnch_hn qbc]b ch nbcm ]_hnols [fih_ \_][g_ nqc]_ nb_ g[ch nb_[ nl_ i`
nb_ \caa_mn ]ih`f[al[ncihm ch nb_ bcmnils i` g[hech^) [h^ qcnb cn nb_ qbif_ jlial_mmcp_
qilf^ qcff nbcm s_[l \_ ]igg_gil[ncha nb_ 1-nb [hhcp_lm[ls i` nb_ n_lgch[ncih i` nb_
billilm i` nb_ /h^ Silf^ S[l+ Piq[l^m nb_ _h^ i` nb[n q[l) ch I[s .612) ?t_]bimfi*
p[ec[) [ ]iohnls ch nb_ p_ls b_[ l n i` nb_ ]ihnch_hn) ][g_ ni \_ fc\_l[n_^ [h^ l_mnil_^
[`n_l mcr s_[lm i` Dcnf_lcn_ i]]oj[ncih+ Jih_ i` nb [ n qiof^ b[p_ \__h jimmc\f_ qcnbion
nb_ ^_`_[n i` `[m]cmg qb_l_ [ ^_]cmcp_ mb[l_ q[m qcnbion [hs ^io\n n[e_h \s nb_ Oipc_n
Qhcih+

Pb[n q[l ]f[cg_^ nb_ fcp_m i`) [giha inb_lm) g[hs jbsmc]c[hm [h^ b_[fnb qile_lm
qbi ^c_^ ih nb_ `lihnm) ch ]ih]_hnl[ncih [h^ NKS ][gjm) ch nb_ C_mn[ji ni l no l_ liigm+
Cih_ q_l_ p[fo[\f_ j_ijf_ qbi b[^ ^_pin_^ [ff nb_cl fcp_m ni ]ig\[nncha ^cm_[m_m [h^
^_[nb+ Pb_ cgg_[mol[\f_ m[]lc`c]_m \lioabn \s nb_ j_ijf_m i` [ff ]iohnl c_m mbiq_^
\_sih^ [hs mb[^iq i` ^io\n nb[ n j_[]_) h[ncih[f ch^_j_h^_h]_ [h^ mip_l_cahns ]iof^
hin \_ ao[l[h n__^ _r]_jn \s nb_ dichn _``ilnm i` [ff ^_gi]l[nc] [h^ j_[]_*fipcha `il]_m+

Lbsmc]c[hm i` [ff ]iohnl c_m hiq i]]ojs jligch_hn jf[]_m ch nb_ mn_[^cfs aliqcha
j_[]_ gip_g_hnm [ff ip_l nb_ qilf^+ Pb_s g__n _p_l gil_ i`n_h ni _rjl_mm nb_cl ]l_^i7
hi ni q[l) s_m ni j_[]_+ Pbcm q[m _rjl_mm_^ \s nb_ ?t_]b Ichcmn_l i` D_[fnb Lli`+
@l+ F+ Llieij_] [n f[mn K]ni\_lâm g__ncha ch Ll[ao_ i` b_[fnb qile_lm7 ÜPb_ n[me i` om
[m jbsmc]c[hm cm ni g[e_ nb_ qilf^ $m ]ihm]c_h]_ [f_ l n ni ]ihmnlo]ncp_ qile `il nb_
\_h_`cn i` g[hech^ qbc]b cm nb_ mo\d_]n [h^ i\d_]n i` [ff _pifoncih+ Eh nb_cl Dcjji]l[nc]
i[nb jbsmc]c[hm jf_^a_ nb_gm_fp_m ni jlin_]n j_ijf_âm b_[fnb [h^ fcp_m) [h^ cn cm ihfs
[jjlijlc[n_ ni mojjf_g_hn nb_ i[nb qcnb nb_ jf_^a_ i` jlin_]ncih [a[chmn nb_ ofn cg[n_
_jc^_gc] Ö ho]f_[l q[l+á

Pblioab nb_ _fcgch[ncih i` q[lm) nb lioab gono[f oh^_lm n[h^ cha [h^ ]i*ij_l[ncih
\_nq__h ]iohnl c_m qcnb ^c``_l_hn mi]c[f msmn_gm g[hech^ ][h `[l miih_l []bc_p_ nb_
b[lgihciom ^_p_fijg_hn i` nb_ j_lmih[fcns i` _[]b ch^cpc^o[f [h^ i` nb_ bog[h ]ig*
gohcns [m [ qbif_+

A^cnilc[f >i[l^
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Bl__ mech al[`n ij_l[ncihm b[p_ oh^_laih_ [ hog\_l i` ^_p_fijg_hn[f
]b[ha_m+ Eh .536) F[]ko_m Hiocm N_p_l^ch %.51/Ö.6/6& chnli^o]_^ bcm Üal_``_
xjc^_lgcko_á + H[n_l ih Hiocm Kcfc_l %.50-Ö.6--& ^_m]lc\_^ [ ^_lgi*_jc^_lgc]
nl[hmj f[h n ij_ l[ n cih + Rifogchiom qilem \s ?[lf Pbc_lm]b %.5//Ö.563& [m
q_ff [m mno^c_m \s F+ N+ Sif`_ %.5/1Ö.6-1& q_l_ ^_hc[fm i` P_afc[]ittcâm lof_+
Eh^__^) Sif`_ q[m [\f_ ni m[s7 Ü+ + q_ [l_ b_h]_ `ilq[l^ `l__ ni ]biim_ iol
\cn i` mech `lig [hs j[ln i` nb_ \i^s q_ g[s `ch^ mocn[\f_á+ C_ila_ H[q*
mih %.50.Ö.6-0& chmcmn_^ nb[n mech \_ nl[hmj f[h n_^ `l__ `lig nb_ mo\]on[h_iom
`[nns ncmmo_ ni [ffiq nl[hmjf[h n[ ncih ni n[e_ jf[]_+ Pbcm g_nbi^ q[m `[gcfc[l
ni mola_ihm _p_h \_`il_ Sif`_âm [h^ Gl[om_âm jo\fc][ncihm i` .542 [h^ .560
l_mj_]ncp_fs+ Pb_ om_ i` `l__ mech al[`nm \lioabn `ilnb nb_ c^_[ i` bigial[`n
nl[hmjf[hn[ ncih+ Eh .6-6) @[pcm l_jiln_^ ih 1- ][m_m i` mo]]_mm`of [ffial[`n
nl[hmjf[hn[ncihm+ Knb_lm m__g_^ ni `[piol b_n_lial[`nm %r_hial[`nm& n[e_h `lig
jcam) jca_ihm) ]bc]e_hm) ^iam) l[\\cnm) ][nm) aoch_[*jcam) `liham) _n]+

=m [ l_mofn i` nl[hmj f[h n[ ncihm qcnb [h 52Ö.--" mo]]_mm l[n_ j_l`ilg_^
\s R_h[\f_) _hnbomc[mg \_a[h ni ^_p_fij `il nb_ Kffc_l*Pbc_lm]b b_n_lial[`n
n[e_h `lig jcam+ En `iffiqm nb_h nb[ n N_p_l^ch ][hhin ]f[cg nb_ ncnf_ i` `[nb_l
i` mech nl[hmj f[h n ij_l[ ncihm mch]_ mo]b ij_l[ncihm b[^ \__h j_l`ilg_^ q_ff
\_`il_ bcg+

Pb_ `clmn _p_h mech nl[hmj f[h n[ ncih mbiof^ \_ nl[]_^ \[]e ni [h] c_h n Eh^c[
W[h]c_hn Eh^c[h mola_ls mncff l_kocl_m [ al_[ n ^_[f i` ]b[lncha+ Eh j[lnc]of[l)
nb_ qile Oomblon[ O[gbcn[ cm mncff ^c``c]ofn ni fi][n_ ]blihifiac][ffs+ Ll_m_hn*
^[s bcmnilc[hm jf[]_ nb_ s_[l i` cnm ilcach [hsqb_l_ \_nq__h .-- >+? [h^ 4--
=+@ %H_c\iqcnt .64/&+ =fmi) cn cm kocn_ ^c``c]ofn ni nl[hm f[ n_ nb_ ^cmjon_^ j[ln
i` nb_ n_rn O[hmelcn chni [ gi^_lh f[hao[a_+ = ^_n[cf_^ m_]ncih ih Eh^c[ ch
Oca_lcmn) pif+ / %.63.&) jj+ ./.Ö.5-) g[e_m hi l_`_l_h]_ ni mola_ls [n [ff X+
@[pcm %.61.& qlin_7 Ü>_`il_ j_^c]f_^ `f[jm q_l_ _gjfis_^ ch l_]ihmnlo]ncha
him_m) nb_ Pcf_g[e_l ?[mn_ ch Eh^c[ cm m[c^ ni b[p_ mo]]_mm`offs oncfct_^ `l__
al[`nm i` mech) ch]fo^cha nb_ mo\]on[h_iom `[n) n[e_h `lig nb_ afon_[f l_acih+ à
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@[pcm g_hncih_^ Bl__g[hâm hin_m ih nb_ Eh^c[h jcih__lm `lig nb_ Oomblon[
_l[7 ÜKh_ i` nb_ gimn l_g[le[\f_ []bc_p_g_hnm i` nb_m_ $jcih__lm ch mola_ls
q[m nb_ l_jf[]_g_hn i` nb_ him_ \s [ al[` n `lig nb_ nbc]e mech i` nb_ afon_[f
l_acih+á En [jj_[ lm nb [ n B l__g[hâm miol]_ q[m [ qile \s H_lior jo\fcmb_^
ch L[lcm ch .5.4+

=pl[b[g c\h Atl[) [ ./nb ]_hnols F_qcmb [onbil) g_hncih_^ jf[mnc] i j _ l *
[ncihm `il f[la_ mech [\l[mcih l_jf[]_g_hn) n[echa mech al[`nm `lig mb__j+

N_`_llcha ni [ l_jiln \s H_lior) Cho^c [h^ S_\mn_l ch ÜPb_ Hc`_ [h^ Pcg_m
i` C[mj[l_ P[afc[]ittcá ^_m]lc\_^ biq Eh^c[h mola_ihm om_^ ni n[e_ mech al[`nm
`lig nb_ afon_[f l_acih ch il^_l ni l_]ihmnlo] n him_m+ Diq_p_l) _p_h \_`il_
H_liorâm l_jiln) O[h][mm[hc) qlcncha ch .40.) l_f[n_^ nb_ `iffiqcha mnils7 Ü= Bfi*
l_hnch_ qig[h i` nb_ h[g_ i` C[g\[]oln[ qcmbcha ni m_ff \[fg nlc_^ ni mbiq)
omcha mech n[e_h `lig b_l nbcab qbc]b mb_ nb_h nl[hmj f[h n_^ ihni nb_ qioh^)
nb[n hinbcha \on nb[ n j[lnc]o f[l \[fg qiof^ l_mofn ch [ mo]]_mm`of n l [ h mj f[h *
n[ncih+ Ü O[h][mm[hc nif^ >[lihci i` nb[ n _p_hn) [h^ Cho^c nl[hm f[ n_^ nb[n
g_nbi^ [m Ü`l__ me ch nl[hmj f[h n[ n cihá +

Eh .5-1) >[lihci g[^_ nbl__ *mo]]_mm`of _rj_lcg_hnm qcnb `l__ me ch al[`n
~ij_l[ncih ch nb_ mb__j mnl_mmcha nb[ n `[ n q[m [h cgj_^cg_hn ni mo]]_mm`of
ncmmo_ nl[hmjf[hn[ncih + @olcha bcm fc`_ncg_) bcm _rj_lcg_hnm g_n qcnb fcnnf_
[nn_hncih) [h^ cn q[m hin ohncf `c`ns s_[lm f[ n_l nb[ n `l__ mech al[`nm ][g_ ni
\_ a_h_l[ffs om_^+

=n nb_ \_achhcha i` nb_ .6nb ]_hnols) mcr s_[lm [`n_l H_liorâm l_jiln q[m
jo\fcmb_^) ?blcmnc[h >oha_l8 ch .5/0) ^_m]lc\_^ [ l_]ihmnlo]ncih i` nb_ him_
[]]il^cha ni [h Ü[h]c_hn Eh^c[h g_nbi^á) c+ _+ omcha [ mnlcj i` mech `lig nb_
\onni]em [h^ nl[hmjf[h ncha cn ihni nb_ h[m[f ^_`_]n+ Qhfce_ nb_ Eh^c[h g_nbi^)
nbioab) >oha_l om_^ mech `lig nb_ nbcab+ Lfcm \cn i` mech q[m ip[f ch mb[j_
g_[molcha 4+2 \s .- ]g) [h^ q[m nl[hmj f[h n_^ [` n_ l . ni .+2 biolm+ Pb_ jli*
]_^ol_ jlip_^ ni \_ [ mo]]_mm [m nb_ mech q[m `l__ `lig `[n+ >oha_l jo\fcmb_^
bcm _rj_lcg_hn 14 s_[lm \_`il_ N_p_l^châm l_jiln+ >ccha_lâm ]ih n_gjil[lc_m mo]b
[m @c_``_h\[]b) pih Cl[_`_) S[fnb_l [h^ Sont_l q_l_ hin mi mo]]_mm`of) qbc]b
f_^ nb_g ni [h oh^_l_mncg[ncih i` nb_ g_nbi^+

Pqi gil_ jo\fc][ncihm [jj_[l_^ ih `l__ mech al[`n nl[hmj f[h n[ ncihm \_`il_
N_p_l^châm ncg_) h[g_fs nqi l_jilnm `lig =g_lc][ Ö ih_ \s Fih[nb[h I[mih
S[ll_h i` >imnih) nb_ inb_l \s Fim_jb B[h]i[mn i` Lbcf[^_fjbc[+

Eh =jlcf .51-) S[ll_h niie [ `off nbc]eh_mm al[`n `lig nb_ [lg ni nl[hmjf[h n
cn ni nb_ him_ Ü+ + + `cffcha mg[ff \l_[]b_m i` mol`[]_ qcnb chn_aog_hn _hncl_fs
^_n[]b_^ `lig nb_ [ lg il nbcab) [n ih]_ [jjfc_^ ih nb_ mol`[]_ i` nb_ ^_`_]ná+
Eh .511) L[h]i[mn l_jiln_^ ih nb_ l_]ihmnlo]ncih i` nb_ jchh[ omcha [ `l__
mech al[`n l_`_ll cha ni [h Ü[h]c_h n Eh^c[h nl[^ cncih ^_m]lc\_^ \s H_lior ch
.0å4á+ J_p_lnb_f_mm) Cho^c [h^ S_\mn_l mnl_mm_^ nb[n cn b[^ l_[ffs \__h Cocm_j*
j_ >[lihci i` Icf[h ch .5-1 Üqbi `clmn ^_gihmnl[ n_^ ih mb__j nb[ n `off nb c]e*
h_mm mech al[`nm ]iof^ \_ mo]]_mm`offs nl[hmj f[hn_^ [ ` n_ l ^_ n[]bg_hn `lig nb_
\i^sá+

Pb_h ][g_ [ l_ji l n ch .536 ih nb_ hiq `[giom n_]bhcko_ i` Üal_``_*xjc^_l*
gcko_á ) il _jc^_lgc] al[` n ^_pcm_^ \s F+ H+ N_p_l^ch i` Oqcnt_lf[h^) qbi qile
ch nb_ Dijcn[f J_]e_l ch L[lcm+ D_ mo]]__^_^ ch nl[hmj f[h ncha nqi mg[ff cmf[h^m
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i` mech ihni [h chdol_^ nbog\ ni jlip_ nb[n nb_l_ q_l_ q[sm i` _hb[h]cha
al[hof[ncih ncmmo_ _jcnb_fc[fct[ncih+ Dcm l_jiln ih nb_ n_]bhcko_ i` _jc^_lgc]
al[`n q[m jo\fcmb_^ \s nb_ Oi]cxnx Egjxlc[f_ ^_ ?bclolac_ ch @_]_g\_l .536+
Dcm ^_m]lcjncih i` nb_ l[jc^ b_[fcha i` al[hof[ ncih ncmmo_ qcnb nb_ +[c^ i` mg[ff
mech nl[hmj f[h nm g_n qcnb qc^_ l_mjihm_+ Eh .54/) Kcfc_l i` Hsih l_jiln_^ ih
nb_ mo]]_mm`of nl[hmj f[h n[ ncih i` go]b f[la_l jc_]_m i` mech %1Ö3 il 3 ]g/&
]ihmcmncha i` nb_ _jc^_lgcm [h^ [ nbch f[s_l i` nb_ ^_lgcm ][ff_^ Ünbch mjfcn*
nbc]eh_mm a l[ ` ná +

H[qmih [h^ H_ Biln om_^ `off nbc]eh_mm mech al[`nm ch .54- [h^ .54/ `il
nb_ l_]ihmnlo]ncih i` nb_ _]nlijcih+ >on nb_ ]l_^ cn `il nb[ n ai_m ni Sif`_ i`
Cf[maiq ^[ncha \[]e ni .542+ Eh^__^) nb_ nl[hmj f[h n \_[lm b cm h[g_ Ö Sif`_âm
al[`n+ Pbcm al[`n ]ihmcmnm i` nb_ qbif_ _jc^_lgcm [h^ nb_ qbif_ i` nb_ ^_lgcm
qcnbion nb_ oh^_lfscha mo\]on[h_iom ncmmo_+

Eh .553) [^^l_mmcha nb_ .2nb ?ihal_mm i` nb_ C_lg[h Oolac][f Oi]c_ns) ?[lf
Pbc_lm]b mjie_ i` mech nl[hmjf[hnm ]ihmcmncha i` hinbcha \on nb_ _jc^_lgm [h^
[ p_ls `ch_ f[s_l i` nb_ ^_lgcm+ Pb_ j[lnm ]fim_mn ni nb_ al[hof[ ncih ncmmo_
q_l_ hin_^ `il nb_ \_mn b_[fcha+ Pbc_lm]b `[cf_^ ni g_hncih Kffc_lâm jli]_^ol_
[fnbioab b_ ^c^ hin om_ nb_ g_nbi^ ohncf .1 s_[lm [` n_ l Kcfc_l+ Eh mjcn_ i` nb[n)
nb_ n_]bhcko_ \_[l \inb ^cm]ip_l_lmâ h[g_m Ö h[g_fs nb_ Kffc_l*Pbc_lm]b al[`n+

Eh .560) B_^il Gl[om_ %.523Ö.604& l_`_ll_^ ni `ofc*nbc]eh_mm mech al[`n
jlijimcha nb_ om_ i` nbc]e mech ch ][m_ nb_ Kffc_l*Pbc_lm]b al[`n q[m `ioh^
ohm[ncm`[]nils+ Pi^[s) nb_ `off*nbc]eh_mm mech al[` n ai_m oh^_l nb_ h[g_m i`
Sif`_ [h^ Gl[om_+ Sif`_âm ]ihnlc\oncih q[m ch nb[ n b_ chmcmn_^ ih nb_ mo\*
]on[h_iom ncmmo_ \_cha `l__ i` [ff `[n+ Kh nb_ i nb_ l b[h^) Gl[om_ cm ]l_^cn_^
`il _rn_h^cha nb_ al[`n ni +]ip_l f[la_ [l_[m+

Eh .6.1) Fibh On[ca_ @[pcm qlin_ i` mech nl[hmj f[h n ij_l[ ncihm qb_l_ch
b_ gimnfs om_^ gil_ ^_lgcm nb[h N_p_l^ch+ Dcm n_]bhcko_ q[m acp_h nb_+ h[g_
i` nbc]e mjfcn nbc]eh_mm al[`n nl[hmjf[hn[ncih + H[n_l ih ch .6/6) >f[cl om_^ _p_h
gil_ ^_lgcm %nbl__ ko[ln_lm i` nb_ qbif_ ^_lg cm&+ Pb_ h[g_ [a[ch q[m nbc]e
mjfcn nbc]eh_mm al[`n il nbl__*ko[ln_l* nb c]e al[`n+ Pb_ ]igjimcn_ al[`n i` mech
[h^ inb_l mnlo]nol_m) [giha inb_l nbcham) _p_h ][lncf[a_ q[m `clmn ^_m]lc\_^
\s Gihca) qbi om_^ cn ch .6-/+

9JHM @KHN! NP GNLNFP@ERQ
Eh .54/) N_p_l^ch l_jiln_^ aii^ l_mofnm [`n_l omcha bigial[`nm `il mech

nl[hmj f[h n ij_l[ncih+ D_ fc`n_^ [h cmf[h^ i` mech `lig [h [gjon[n_^ _rnl_gcns
[h^ _p_h `lig bcm iqh \i^s ni [] n [m [ bilhial[`n ^ihil+ D_ q[m mol_ nb_
bigial[`n qiof^ \_ [ mo]]_mm+ Diq_p_l) ]_h no l c_m \_`il_ nb[n) ch .2-0) nb_
ji_n Afcmcih ?[f_htci qlin_ ch bcm f_ nn_l ni Kljc[h[m nb[ n mf[p_m q_l_ om_^ [m
mech ^ihilm+ Ü+ + + >l[h][ i` Ocfc]s) [ g[h i` qih^_l`of n[f_hn) b[m `ioh^ ion biq
ni acp_ [ j_lmih [ h_q him_) qbc]b b_ _cnb_l \ocf^m `lig [lg il \illiqm
`lig [ mf[p_+á Anc_hh_ Ciolg_f_h koin_^ `lig nbcm f_nn_l ch .25- ni mnl_mm
nb[n mech mbiof^ \_ om_^ mif_fs `il nb_ l_]ihmnlo]ncih i` nb_ him_+ Eh .24-)
Bcil[p[hn[ q[m nb_ `clmn ni ^_m]lc\_ ncmmo_ i l mech [onial[`nm+ D_ q[mb_^ [h
[gjon[n_^ jc_]_ i` nb_ him_ qcnb olch_) [h^ mo\m_ko_hnfs nl[hmjf[h n_^ cn ni
[ Oj[hcmb mif^c_l i` nb_ h[g_ i` =h^l_[m Conc_l+ D[pcha om_^ mig_ \[fg) b_
f_`n nb_ ^l_mmcha ch jf[]_ `il _ cab n ^[sm) qb_l_[` n_l b_ `ioh^ aii^ ohcih+
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Eh O[go[f >onf_lâm ÜDo^c\l[má q_ ][h `ch^ p_lm_m ^_m]lc\cha bigial[`n
l_d_]ncih7

ÜOi f_[lh_^ P[afc[]inom `lig nb_ \l[hhs j[ln i` Linn_lâm \og+
?on mojjf_g_hn[f him_m qbc]b qiof^ f[mn [m fiha [m L[l_hn*\l__]b7
>on qb_h nb_ f[mn ^[n_ i` Ji]e q[m ion
i`` ^lijn nb_ msgj[nb_nc] Ohioná+

O[go[f >onf_l ÜDo^c\l[má) Hih^ih .4.-)
j+ .-) ?[hni E) L[ln E) R_lm_ /5.Ö/53+

Jim_ bigial[`n n l[hmj f[h n ij_l[ ncihm q_l_ [fmi ^_m]lc\_^ \s P[afc[]ittc [h^
?[ljo_+

9JHM GDRDPN! NP VDMNFP@ERQ
Eh .54.) N_p_l^ch) nb_ `[ nb_l i` mech nl[hmj f[h n ij_l[ncihm) niie [hcg[f

mech ni nl[hmjiln cn ni g[h) ][ffcha nbcm g_nbi^ Ütiial[`nchaá [h^ g[chn[chcha
nb[n Ümech ][h \_ n[e_h hin ihfs `lig nb_ m[g_ \_cha \on [fmi `lig ch^cpc^o[fm
i` nb_ m[g_ mj_]c_m il) ch^__^) `lig inb_ l mj_]c_m [m q_ffá+ Pl_[ncha `iin
of]_l[ncihm ch .54/) ?it_ om_^ l[\\cn mech+ Dcm l_jiln ih nb[ n []bc_p_g_hn
al_[nfs cgjl_mm_^ nb_ =][^_gs [h^ g[^_ cn l_]igg_h^ nb_ [o nbi l ni nb_
I_^c][f Llct_m ?iggcnn__+ Pbcm g[le_^ nb_ \_achhcha i` nb_ _l[ i` `l__ mech
r_hial[`nm %tiial[`nm) b_ n_lial[`nm& +

Diq_p_l) l_jilnm ih nb_ om_ i` mech r_hial[`nm b[^ \__h jo\fcmb_^ kocn_
mig_ ncg_ \_`il_+ Pbom) ch .35/) I__eâl_h qlin_ i` ^ia \ih_ nl[hmj f[h n acp_h ni
[ Nommc[h hi\f_g[h qbi b[^ mo``_l_^ meoff chdols `lig [ P[ln[l+ Ox^cffin ch
.535 q[m l_[ffs nb_ `clmn ni nl[hmj f[h n j_^c]f_m mech `f[jm ni g[h) omcha mech
`lig nb_ ^ia \_ffs %Cl_[n @[h_X ni *]ip_l [ mech ^_`_]n ih nb_ bog[h b[h^+
Pb_ _rj_lcg_hn l_mofn_^ ch [ `[cfol_ [m) l_jiln_^fs) Ünb_ [hcg[f q[m nii `c^a_nsá +

Eh .55-) H__ i` >imnih om_^ [ j_^c]f_^ `f[j `lig mb__j mech ni ]ip_l [ \olh
^_`_]n ih nb_ \[]e i` [ aclf+ Pb_ [ nn_gjn `[cf_^) nbioab) [h^ nb_ aclf ^c_^+
J_p_lnb_f_mm) [onijms mbiq_^ nb[ n nb_ j_^c]f_ `f[j b[^) ch^__^) \__h mojjfc_^
`lig nb_ a clfâm p[m]of[l msmn_g+ @_[nb l_mofn_^ `lig _rb[omncih [h^ [gsfic*
^imcm+

Slcnncha [\ion Ütiial[`nchaá ) Cc\\mih a[p_ m_p_l[f _r[gjf_m7
Ö Eh .553) L_slin niie [ n_h^ih `lig nb_ bch^ f_a i` [ ^ia ni nl[hmj f[h n cn

ni [ \isâm `cha_l+
Ö Eh .556) I*] Ccff ]ip_l_^ [ bog[h [lg ^_`_]n %ch nb_ l[^com& qcnb nb_ [c^

i` [ l[ n nbcab+
Ö Eh .556) Liq_l l_jiln_^ ih `lia mech nl[hmj f[h n[ ncih ch ih_ ][m_ i` f[la_

bog[h \olhm+
Ö Eh .556) =f_r[h^_l Icf_m ^_m]lc\_^ [ mo]]_mm`of al[sbioh^ mech nl[hmj f[h n

ij_l[ncih ni nl_[ n bog[h \olhm+
Ö Sif`_l) [ C_lg[h) l_jiln_^ ch nb_ >lcncmb Fiolh[f) [giha inb_l nbcham)

b[pcha g[^_ mo]]_mm`of nl[hmj f[h n[ ncihm omcha mech n[e_h `lig `liam)
jca_ihm [h^ l[\\cnm+

Ö Eh .56-) Bcff_n nc_ Cl[h^gin om_^ `lia mech ni l_]ihmnlo] n _]nlijcih ch
[ ]bcf^+

Ö Eh .6-3) qlcncha ni nb_ A^cnil i` H[h]_n) N[hecha l_jiln_^ b[pcha []bc_p_^
aii^ l_mofnm qcnb `lia mech nl[hmj f[h n[ ncihm ch [\ion 0-- ni 1-- j[nc_hnm+
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Ö Eh .555) I[mn_lg[h [h^ N_^[l^ l_a[l^_^ `lia mech [m nii l_pifncha) [h^
om_^ l[\\cn [h^ +]bc]e_h mech chmn_[^+

Ö Eh .562) Icf[m `ioh^ jca mech nii _rj_hmcp_ mch]_ ch ]igjfc[h]_ qcnb nb_
.543 =hnc*pcpcm_]ncih =]n nb_ [hcg[f b[^ ni \_ cjon ni ^_[ nb `clmn+

Ö Eh .555) nb_ Bl_h]bg[h N_^[l^ niie mech `lig nb_ oh^_lmcn_ i` ]bc]e_h
qcham+

Ö Eh .510) =f^lc]b i` =g_lc][ niie ncmmo_ `lig jca_ihm+
Ö =fnl[gcl[hi i` Oionb =g_lc][ om_^ mech ncmmo_ `lig nb_ ]bc]e_h f[lshr+
Ö Eh .554) N[p_h j_l`ilg_^ nb_ `clmn _p_l n l[hmj f[h n[ n cih i` jca mech ni [ aclf

qbi b[^ mo``_l_^ [ \olh+
Eh nbcm \iie ih jf[mnc] mola_ls i` .6.6 @[pcm ^_m]lc\_^ nb _ om_ i` tii*

al[`nm `lig ^c``_l_hn [hcg[fm) _+ a+ l[nm) l[\\cnm) sioha ^iam) aoch_[*jcam)
]bc]e_hm [h^ jca_ihm i\m_lpcha nb[n Ünb_s [fmi b[p_ nb_ m[g_ jiq_l i` mncgo*
f[ncha _jcnb_fc[f aliqnb `lig nb_ _^a_m) nb_h jf[]_^ ih al[hof[ ncha qioh^m
[m ^i inb_l al[`nm + + + J_p_lnb_f_mm + + + nb_m_ al[`nm + + + mo^^_hfs [h^ qcnb hi
[jj[l_h n ][om_ b[p_ \_aoh ni g_fn [q[s [h^ b[p_ miih ^cm[jj_[l_^á+

05 s_[lm f[n_l) Ocfp_nnc _n [f+ om_^ ]iq _g\lsim n_gjil[lcfs [m [ \cifiac][f
g_[hm `il \olh nl_[ ng_hn+ Eh .632) >lig\_la _n [f+ l_jiln_^ nb_ l_*om_ i` jca
mech ch \olhm+

Nia_lm [h^ ?ihp_lm_ domn [m go]b [m Oqcnt_l _rjfil_^ nb_ \cifiac][f jli*
j_lnc_m i` ]iq _g\lsi mech ni m_lp_ [m \cifiac][f jlin_]ncih [a[chmn ch`_]ncih+

F+ D+

N A B A N A J ? A O
.+ FVgVcUZ_% >' @'3 Cl_``_ Ajc^_lgc]+ >off)

^_ f[ mi]+ cgj+ ]bcl+ ^_ L[lcm) . 7 2..) .536+
/+ CZ]ZVc% @'% LRgZVc% A+ H+7 Cl_``_m ]on[*

hx_m io =onijf[mncko_m+ >off+ =][^+ Ix^+
^_ L[lcm) . 7 /10) .54/+

0+ HYZVcdTY% 7'3 K\_l D[ojnp_lj`f[htoha+
R_lb[h^f+ ^_onm]b+ C_m_ffm]b+ `+ ?bcl+) .2 7
.4) .553+

'" K`]WV% >' F'3 = h_q I_nbi^ i` L_l*
`ilgcha Lf[mnc] Kj_l[ncih+ >lcn+ g_^+ F+)
/- 7 03-) .542+

2+ @Rhd`_% ;'3 Kh nb_ Pl[hmjf[hn[ncih
i` Lilncihm i` Oech `il nb_ ?fimol_ i`
H[la_ Cl[hof[ncha Ool`[]_m+ Pl[hm+ ?fch+
Oi]+ %Hih^ih&) 1 7 16) .54.+

3+ ?cRfdV% B+7 K\_l ^c_ Pl[hmjf[hn[ncih
@l+ @+ F+ D[o\_h)

=][^_gc] Dimjcn[f) @_jn) i` Lf[mnc] Oola_ls)
@l+ Iif_q[n_ljf_ch 1-) 0-.2 C@ Ninn_l^[g)

Pb_ J_nb_lf[h^m

ali`n_l) oha_mnc_ fn_l D[ojnf[jj_h+ R_l*
b[h^f+ ^_onm]b+ C_m_ffm]b+ `+ ?bcl+) >_lfch)
// 7 -/% *12,'
0' 8RgZd% >' G'3 Oech Pl[hmjf[hn[ncih+ Fibh

Dijechm Dijcn[f N_jilnm) *. 3 ,)0'
5+ JV_RS]V% 7' G'3 Pb_ Qm_ i` Lca Oech

ch Arn_hmcp_ Cl[`nm+ Oionbq_mn F+ I_^+
Oola+) // 7 ,-*% *2*-'
2' 8RgZd% >' G'3 Pb_ Onils i` Lf[mnc] Ool*

a_ls+ =hh+ Oola+) **, 3 /-*% *2-*'
*)' 8RgZd% >' G'3 Lf[mnc] Oola_ls) Enm Llch*

]cjf_m [h^ Ll[]nc]_+ L+ >f[]ecmnih$m Oiham
[h^ ?i+) Lbcf[^_fjbc[) *2*2'

Pb_ l_m n i` l_`_l_h]_ [p[cf[\f_ `lig nb_
[onbil+

4-
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=][^_gc] Dimjcn[f) Ninn_l^[g %Pb_ J_nb_lf[h^m&
@_j[lng_hn i` Lf[mnc] Oola_ls

9-* -.8947> 4+ 2&22&51&89>
@+ F+ D=Q>AJ

Pb_ `clmn ehiqh ]fchc][f ^_m]lcjncih i` l_^o]ncih g[gg[jf[mns ]ig_m
`lig L[of =_ach_n[ %3/2Ö36-&+

Pb_ ij_l[ncihm q_l_ nb_h chn_h^_^ ni ]ill_]n ash[_]ig[mnc[+ Eh pifog_
RE i` bcm _jcnigx L[of qlin_7 ÜSb_h) biq_p_l) nb_ \l_[mnm [l_ j_h^ofiom fce_
ch qig_h j_lb[jm `il nb_cl mct_) q_ g[e_ nqi ]l_m]_hn*mb[j_^ ch]cmcih g__ncha
[n nb_ _rnl_gcnc_m mi nb[ n nb_ mg[ff_l ih_ ][h \_ ip_lf[jj_^ \s nb_ f[la_l ih_)
[h^) [`n_l nb_ jl_pciom l_gip[f i` mech [m q_ff [m `[n) q_ g[e_ nb_ monol_m
fce_qcm_+á

=fc c\h =\\[m %^c_^ ch 661& q[m nb_ [onbil i` Ü_f*I[fcecá il nb_ ÜNis[f
>iieá qb_l_ b_ ^_m]lc\_^ nl_[ ng_hn `il ash[_]ig[mnc[ ^_pcm_^ \s L[of
=_ach_n[+

Eh nb_ ..nb ]_hnls) =f\o][mcm jo\fcmb_^ bcm Ü=fn[mlc` ) [ g_^c][f*molac][f
\iie qb_l_ b_ l_jiln_^ ih nb_ molac][f ]ill_]ncih i` ash[_]ig[mnc[+

ch bcm ÜRis[a_m _n =jifiac_á L[lx ]ih`clgm nb_ `clmn mo]b jf[mnc] ij_l[*
ncihm ni b[p_ \__h p_hnol_^ \s L[of =_ach_n[ [h^ =f\o][]cm+ L[lx nbioabn
nb_ g[gg[jf[mnc_m j_l`ilg_^ \s `ilg_l Cl__e [h^ =l[\ mola_ihm b[^ \__h
g[^_ ih `_g[f_ \l_[mnm+

Eh bcm ]f[mmc][f nl_[ncm_ P[afc[]ittc g[e_m hi g_hncih i` g[gg[jf[mns+
Scff @olmnih ]f[cg_^ ch .336 ni b[p_ j_l`ilg_^ nb_ `clmn _p_l g[ggjf[mns

ch il^_l ni l_^o]_ g[mmcp_ bsj_lnlijbs i` `_g[f_ \l_[mnm+ Ghiqf_^a_ i` @ol*
mnihâm `clmn g[gg[jf[mns b[m \__h jl_m_lp_^ `il om ch nb l__ f_nn_lm qbc]b b_
qlin_ ni nb_ ÜNis[f Oi]c_nsá i` Hih^ih+ Eh nb_cl \iie [\ion @olnmih) H_nn_l*
g[h [h^ O]boln_l nlc_^ ni \lcha _pc^_h]_ ni mbiq nb[ n @olmnih q[m ohfce_fs
ni b[p_ j_l`ilg_^ [hs \l_[mn l_]ihmnlo]ncih ij_l[ncih+ Pb_cl nb_mcm q[m \[m_^
ih qlcncham \s Uiha_) qbi qcmb_^ ni jlip_ nb_ ]ihnl[ls+

Nc_m_h\_la_l g_hncihm nb_ `clmn g[gg[jf[mns m[scha nb[n cn q[m `clmn j_l*
`ilg_^ \s D[hm O]b[ff_l) [ mola_ih i` =oam\ola) [h^ nbcm [mm_lncih b[m l_ *
]_cp_^ nb_ mojjiln i` inb_l bcmnilc[hm i` g_^c]ch_+

Pb_i^il_ Cocfc[l^ Pbig[m %.50.Ö.6-0& l_ch nli^o]_^ nb_ mnl[ n_as i` f_[^*
cha nb_ ch`l[g[gg[f ch]cmcihm [fiha [ `ch_fs m][ll_^ fch_ ni bc^_ nb_g oh^_l
nb_ g[gg[ls `if^+

4.



Pb_ Ü>off_nch _n Ixgicl_m ^_ f[ Oi]cxnx ^_ ?bclolac_ ^_ L[lcm qb_l_)) ch
.564) Liommih l_jiln_^ ih ij_l[ncihm `il \l_[mn bsj_lnlijbs ]ill_]ncih+

Eh .565) R_l]böl_ ^_m]lc\_^ [ nl c[hao f[ l mech [h^ mo\]on[h_iom ncmmo_ _r*
]cmcih [h^ cnm _p_hno[f ]fimol_ ch nb_ mb[j_ i` nb_ `caol_ Ü1á+

Eh .6-2) Iil_mnch %.536Ö.6.6& jo\fcmb_^ [ g_nbi^ i` ch]cmcih ih nb_ mo\*
g[gg[ls `if^ ^__j chni nb_ l_ nlig[gg[ls mj[]_ oj ni nb_ _r]cmcih i` nb_
qbif_ af[h^+

I[r Pbil_e l_jiln_^ ih nb_ `clmn _p_l nl[hmj f[h n[ ncih i` nb_ hcjjf_m ^olcha
nb_ l_]ihmnlo]ncih i` nb_ \l_[mnm+

F+ D+
N A B A N A J ? A O

.+ 5VXZ_VeR% D'3 Hc\lc m_jn_g) koc\om g_*
^_h^c l[nci [] pc[ n[g ch @c[n_nc]i) ko[g
Lb[lg[]_onc]i _n ?bclolac]i a_h_l_ ]ig*
j_h^ci ]ihnch_nol+ >[mcf_[ .205+

/+ 5VXZ_VeR% D'3 Pb_ m_p_h \iiem i` L[h*
chm =_ach_n[) Rif+ /) >iie 3) O_]+ 13)
j+ 0017 nl[hm f[ n_^ `lig nb_ Cl__e \s B l[h *
]cm =^[gm) Os^_hb[g Oi]c_ns) Hih^ih
.514+

0+ DRc\% F'3 =h Ajcnig_ i` nb_ bcmnils
i` g_^c]ch_ %/h^ _^+&) @[pcm) Lbcf[^_fjbc[
.566) O+ 3.+

1+ GaZ_\% A'% @VhZd% ;'3 =f\o][mcm ih
mola_ls [h^ chmnlog_hnm + Qhcp_lmcns i`
?[fc`ilhc[ Ll_mm) >_le_f_s) .640+

2+ 7R^aSV]] 8`_R]U% 9' <'3 =l[\c[h g_*
^c]ch_ [h^ cnm ch`fo_h]_ ih nb_ Ic^^f_

=a_m) / >^_) G_a[h) L[of Pl_h]b) Plo\h_l+
Hih^ih) .6/3+

3+ @VT]VcT% @'3 H[ ]bclolac_ ^â=f\o][mcm+
F+ >+ >[cffc_l_) L[lcm .53.) O+ ./5+

4+ ?Vj_Vd% ;' "<cdX'#3 Pb_ [jifias [h^
nl_[ncm_ i` =g\limc_ L[l_+ @ip_l) J_q
Uile .635+

5+ DRT\RcU% B+7 Hc`_ [h^ ncg_m i` =g*
\licm_ L[l_ qcnb [ h_q nl[hmf[ n cih i` bcm
[j[fias [h^ []]iohn i` bcm diolh_s ch
^cp_lm_ jf[]_m+ Di_\_l) J_q Uile) .6/.+

6+ KVSdeVc% D'% ;_fUZ% A'3 Pb_ fc`_ [h^
ncg_m i` C[mj[l_ P[afc[]ittc) mola_ih i`
>ifiah[+ N_c]bh_l) J_q Uile) .62-+

.-+ 8fcde`_% K'3 ?ih]_lhcha [ p_ls mo^*
^_h [h^ _r]_mmcp_ mq_ffcha i` [ qig[hâm
\l_[mnm+ Lbcfim+ Pl[hm+ N+ Oi]+) Hih^ih ER
%.34-&) O+ .-14+

@l+ @+ F+ D[o\_h) =][^_gc] Dimjcn[f)
@_j[lng_hn i` Lf[mnc] Oola_ls)

@l+ Iif_q[n_ljf[ch 1-)
0-.2 C@ Ninn_l^[g) Pb_ J_nb_lf[h^m



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

F+ A+ Loleshö Qhcp_lmcns I_^c][f B[]ofns) >lhi %?t_]bimfip[ec[&
.mn Oolac][f @_j[lng_hn

D_[^ Lli`+ >+ Linlomcf) I+ @+) @lO]+
@_j[lng_hn i` Lf[mnc] Oola_ls

D_[^ Lli`+ R+ Go\wó_e) I+ @+) @lO]+
N_m_[l]b Ehmncnon_ `il ?fchc][f [h^ Arj_lcg_hn[f Kh]ifias

D_[^ Lli`+ F+ êp_d^[) I+ @+) @lO]+

+7**"97&38+*7 42*39&1 +1&5 +4114<":5

&G COICJDFCGLAE KLMBP
F+ RAOAHî) F+ í=HKQ@EG) F+ DAIV=) F+ JKR=G

I[hs [onbilm b[p_ mno^c_^ nb_ jlij_lnc_m i` nb_ al_[ n_ l ig_hnog+ Enm
l_miljncih `oh]ncih q[m ^_m]lc\_^ [fl_[^s \s Dcjji]l[n_m) f[ n_ l ih \s No\ch
[h^ Scfec_) cnm m_]l_ncih lif_ \s I[fjcabc) cnm jlin_]ncp_ `oh]ncih \s Iilcmih
[h^ cnm cggohifiac][f jlij_lnc_m q_l_ \ _ m n + _r[gch_^ \s S[fe_l) Pbigjmih
[h^ Cl[s+

=m _[lfs [m .603) KâOb[oah_mms om_^ nb_ a l_[ n_ l ig_hnog `il gsi][l^c[f
l_p[m]of[lct[ncih+ Pb_ ^_p_fijg_hn i` ig_hnijf[mns ^c^ hin \_ach ohncf .620
qb_h Gclc]on[ ]ip_l_^ l[^cih_]linc] mech ^_`_]nm qcnb nb_ ig_nog n[e_h ih
[ j_^c]f_ `lig nb_ [\^igch[f ][pcns+ Pb_ al_[ n_ l ig_hnog b[m [fmi \__h om_^
`il nb_ jlin_]ncih i` i_mijb[a_[f [h[mnigim_m %Cif^mgcnb) .635&) `il nb_ ]ip_l*
[a_ i` jimn*chdols ]l[hc[f ^_`_]nm %I_ H_[h) >oh]e_) .64.&) `il nb_ ^l[ch[a_
i` fsgjb_^_g[ %Cif^mgcnb) .641&) `il cm]b[_gc] _rnl_gcns l_p[m]of[lct[ncih
%Jcmbcgol[) .644) Cif^mgcnb) .65-&) `il jf[mnc] mola_ls `il b_gc`[]c[f [nlijbs
%Qjnih) .65-&+ Eh .65.) nb_ al_[ n_ l ig_hnog nl[hm`_ l q[m `clmn gi^c`c_^ [m
[ `l__ ig_hni*]on[h_iom `f[j %Ob_h Vos[i&+

Pb_ >lhi N_m_[l]b Ehmncnon_ `il ?fchc][f [h^ Arj_lcg_hn[f Kh]ifias b[m
b[^ aii^ _rj_lc_h]_ qcnb Gclc]on[âm ij_l[ncih `il l[^cih_]limcm [ ` n_ l \l_[mn
l_gip[f+ Pb_ ig_hnog ^l[qh ion nb_l_ jli^o]_m) qcnbch [ `_q ^[sm) [ a l[ho *
f[ncih mol`[]_ qbc]b cm nb_h ]ip_l_^ omcha Pc_lm]bâm jf[mnc] ij_l[ncih+

Pb_ ]f[mmc][f n_]bhcko_ i` mo\]on[h_iom ig_hnog nl[hm`_ l ^_j_h^m ih nb_
g_nbi^ i` f_hanb_hcha %@[m) .643&) [h^ cm) nb_l_`il_) hin [fq[sm `_[mc\f_ ni
]ip_l ^cmn[hn ^_`_]nm+ =n nb_ m[g_ ncg_) nb_l_ cm [h ch]l_[m_^ lcme i` ch`_]ncih
mjl_[^cha `lig nb_ mo\]oncm [fiha nb_ p[m]of[l j_^c]f_ chni nb_ j_lcnih_[f
][pcns+ Pb_ joljim_ i` iol mno^s q[m ni [m]_ln[ ch _rj_lcg_hn[ffs nb_ \_b[pciol
i` [h [oni nl[hmj f[h n_^ ig_hnog monol_^ ch qcnb nb_ gc]limolac][f g_nbi^+
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A 9 H < C 8

Pb_ _rj_lcg_hnm q_l_ g[^_ ih /0 ^iam q_cabcha 5 ni .5 ea) ^cpc^_^ chni
0 aliojm [h^ ij_l[n_ ih ch a_h_l[f [h[_mnb_mc[ omcha Pbcij_hn[f .2 ga,ea
mojjf_g_hn_^ qcnb hcnliom irc^_+

%$

# & $ !# & ,
YT*pCO ?)

#) 

#%$(

0%,

#+#
#+$"

#+*

I 4

Bca+ .+ @c[al[g i` nsj_ A ig_hn[f p_mm_fm [l]bcn_]nihc] j[ n n_ lh ? Ö nloh]om ]i_fc[]om)
D Ö [+ b_j[nc][) =H Ö [+ fch_[fcm) =C@ Ö [+ a[mnli_jcjfic][ ^_rnl[) =CO Ö [+ a[mnli*
_jcjfic][ mchcmnl[) =K= Ö [+ ig_hn[fcm []]_mmilc[) =K@ Ö [+ ig_hn[fcm ^_rnl[) =KI Ö

[+ ig_hn[fcm g_^c[) =KO Ö [+ ig_hn[fcm mchcmnl[

=f^[s [h^ Cif^mgcnb %.64/& ^_m]cl\_^ 2 \[mc] p[lc[hnm i` nb_ ig_hn[f p_m*
m_fm [l]bcn_]nihc] j[nn_lh+ Pb_ ^ia ig_hnog cm nb_ gimn fce_ nsj_ A %Bca+ .&
qcnb nb_ [+ a[mnli_jcjfic][ mch+ [h^ nb_ [+ ig_hn[fcm mch+ [lcmcha `lig nb_ fch_[f
p_mm_fm+ Pb_ [+ ig_hn[fcm ^_rnl[ [h^ nb_ [+ ig_hn[fcm []]_mmilc[ [l_ \inb q_ff
^_p_fij_^+ Pb_ [+ ig_hn[fcm g_^c[ ch nb_ ^ia cm) [m [ lof_) mo\mncnon_^ \s m_*
p_l[f ig_hn[f [ln_lc_m+

S_ om_ g_^c[h f[j[linigs ni cmif[n_ nb_ lcabn*b[h^ b[f` i` nb_ [hn_lcil
`if^ i` nb_ ig_hnog m_j[l[ncha cn `lig nb_ al_[n_l ]olp[nol_ i` mnig[]b+ Pb_
p[m]of[l j_^c]f_ cm g[^_ oj i` nb_ p[m[ a[mnli_jcjfic][ ^r+ Pb_ ig_hn[f `f[j
cm nl[hm`_ ll_^ ni nb_ chh_l mc^_ i` nb_ lcabn*b[h^ nbcab [h^ cnm p_mm_fm [l_
monol_^ _h^*ni*mc^_ ni nb_ l[gom gom]of[lcm ch`+ `lig nb_ p[m[ `_gil[fcm+ Pb_
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nl[hm`_ll_^ ig_hn[f `f[j cm nb_h no]e_^ chni [ mo\]on[h_iom ji]e_n) [h^ nb_
mech ip_l nb_ ig_hnog cm ohcn_^ omcha fch_[l monol_+

Bca+ /+ Arjim_^ [h^ mjl_[^ a l_[ n_ l ig_hnog

p+]+cm+ p+ +̀j+

g ' W '

lg+

[m+

Bca+ 0+ @c[al[g i` [h[nigc][f l_ f[ ncihm ih nb_ chmc^_ nbcab i` nb_ ^ia+ R+ `+ Ö p[m[
`_gil[fcm) p+]+c+m+ Ö p[m[ ]cl]og`f_r[ cfcog moj_l`c]c[fcm) p+`+j+ Ö p[m[ `_gilcm jli`oh^[)
l+g+c+ Ö l[gom gom]of[lcm ch`_lcil) p+^+a+ Ö p[m[ ^_m]_h^_h7 a[hom) [+m+ Ö [ln_lc[

m[jb_h[) l+g+ Ö l[gom gom]of[lcm
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@ijjf_lâm [jj[l[ nom cm nb_h chnli^o]_^ ni n_mn nb_ ig_hn[f `f[j p[m]of[l
j_^c]f_ `fiq [`n_l cmif[ncih) nb_h nb_ l_]cjc_hn [ln_ls `fiq [h^ nb_ lcabn*mc^_^
a[mnli_jcjfic] [ln_ls `fiq [`n_l nb_ ig_hn[f `f[j b[m \__h monol_^ ch+

Bca+ 1+ Kg_hn[f `f[j jlcil ni monol_

Bca+ 2+ Ocno[ncih [`n_l nb_ ]igjf_ncih i` p[m]of[l [h[mnigim_m

Eh nb_ m_]ih^ alioj i` ^iam chpifpcha nbl__ ][m_m q_ cgjf[hn_^ nb_
ig_hnog chni [ mo\]on[h_iom ji]e_n ih nb_ f_`n*b[h^ nbcab qcnbion monolcha
ch nb_ p_mm_fm+

Eh nb_ jimn*ij_l[ncp_ ]iolm_) nb_ ig_hn[f `f[jm q_l_ `iffiq_^*oj [h^ l_ *
pcm_^ [n ^c``_l_hn chn_lp[fm i` ncg_ l[hacha `lig .1 ^[sm oj ni 3 gihnbm+ Pb_
[cg i` nb_ m_]ih^*fiie ij_l[ncih q[m ni j_l`ilg g[]lim]ijc] [h^ bcmnifiac][f



_r[gch[ncih i` nb_ nl[hm`_ ll_^ ig_hnog+ Eh mo]]_mm`of ][m_m nb_ ig_hnog j_*
^c]f_ [ln_ls \fii^ `fiq q[m g_[mol_^ omcha nb_ @ijjf_l m_n+ Eh ih_ ][m_) [haci*
jl[jbs i` nb_ ig_hn[f `f[j q[m g[^_ ^olcha nb_ l_pcmcih+

Bca+ 3+ R_ls aii^ l_mo fn [n l_pcmcih) m__h [\ip_ jch]_lm cm nb_ p[m]of[l j_^c]f_ i` [^cji*
p[m]of[l ig_hn[f `f[j

Bca+ 4+ Kg_hn[f [ln_ls `fiq g_[mol_g_hn [n l_pcmcih

2 ^iam i` nb_ nbcl^ alioj b[^ nb_ ig_hni]on[h_iom `f[j nl[hm`_ ll_^ ni nb_
f_`n*b[h^ nbccab mcgofn[h_iomfs qcnb nb_ nl[hm`_ l i` nb_ ig_hnog+ Pb_ `clmn
nbl__ ig_hni]on[h_iom `f[jm q_l_ nl[hm`_ ll_^ ch nqi jb[m_m+ Eh nb_ `clmn mn[a_)
nb_ ig_hnog qcnb cnm chn[]n p[m]of[l j_^c]f_ q[m cgjf[hn_^ chni [ mo\]on[h_iom
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ji]e_n i` nb_ f_`n*mc^_^ g_mia[mnlcog+ Eh nb_ m_]ih^ jb[m_) nb_ ig_hnog ]ig*
jf_n_ qcnb nb_ [^d[]_hn mech q[m nl[hm`_ ll_^ `l__ ihni nb_ f_`n nbcab [`n_l
[ j_lci^ i` 0 ni 1 q__em+ Pb_ p_mm_fm q_l_ [h[mnigim_^ _h^*ni*mc^_ ni nb_ ch*
`_lcil gom]of[l \l[h]b i` nb_ p[m[ `_gil[fcm+ Pqi gil_ `f[jm q_l_ nl[hm`_ll_^
omcha nb_ Ob_h Vos[i Ü^_f[s_^á gi^c`c][ncih+

Bca+ 5+ Kg_hni]on[h_iom `f[j qcnb [l_if[ nl[hm`_l l_^ + On[n_ [`n_l ]igjf_ncih i` p[m]of[l
[h[mnigim_m

Bca+ 6+ Kg_hni]on[h_iom `f[j qcnb nl[hm`_ ll_^ [l_if[ b_[f_^ ch ni nb_ nbcab
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Eh nb_ `clmn alioj i` nbl__ ^iam nb_ ig_hnog q[m nl[hm`_ ll_^ `il joljim_m
i` jl[]nc]_+ Eh nb_ /- ^iam i` nb_ /h^ [h^ 0l^ aliojm nb_ nl[hm`_lm q_l_
j_l`ilg_^ qcnb [ pc_q ni mno^scha nb_ `f[j \_b[pciol+

Kj_l[ncih qioh^ ^_bcm]_h]_ [h^ mo\m_ko_hn ch`_]ncih i` nb_ `f[j q_l_
_h]iohn_l_^ ch `cp_ ][m_m+ Pb_l_ q[m ih_ ][m_ i` h_]limcm i` nb_ `f[j `il
nblig\imcm ch nb_ p_hiom [h[mnigimcm) [h^ nbl__ ][m_m i` mfcabn p_himn[mcm l_ *
mofncha jimn*]j_l[ncp_fs ch nb_ `f[j mq_ffcha+ Bf[j h_]limcm `il [ l n_ l c[ f nb lig *
\imcm ]ihmncnon_^ nb_ l_g[ch^_l i` nb_ ohmo]]_mm`of nl[hm`_lm Ö c+_+ [ nin[f
i` 3 nl[hm`_lm+

=n nb_ ncg_ i` l_pcmcih) nb_ l_mo fn q[m l[n_^ [m aii^ qb_h nb_l_ q[m [ q_ff
jl_m_lp_^ `f[j qcnb j[n_h n p_mm_fm) [f\_cn qcnb a l_[ n_ l il f_mm_l ]ihh_]ncp_
ncmmo_ nl[hm`ilg[ncih [h^ mct_ l_^o]ncih+ Pb_ l_mofn q[m l[n_^ p_ls mo]]_mm`of
qb_h nb_ ig_hnog b[^ jl_m_lp_^ cnm [^cjip[m]of[l ]b[l[]n_l+ =n l_pcmcih) nb_
`ch^cha q[m l[ n_^ ohmo]]_mm`of mi fiha [m nb_ p[m]of[l [h[mnigim_m b[^ \__h
nblig\inct_^ [h^ ihfs [ nbch ]ihh_]ncp_ ncmmo_ f[s_l ih nb_ gom]of[l `[m]c[
b[^ l_g[ch_^ i` nb__ h_]linctcha ig_hn[f `f[j+

Eh nb_ /h^ alioj i` ./ ^iam) mo]]_mm`of nl[hm`_ l q[m []bc_p_^ ch 3 [hcg[fm
%c+_+ 2- "&+ Pb_l_i`) nqi ][m_m q_l_ l[ n_^ [m p_ls aii^ %.3+3 "& [h^ `iol [m
aii^ %01+1 "&+ 3 ][m_m q_l_ ohmo]_mm`of %2- "&+

Eh nb_ nbcl^ alioj i` 5 ^iam) mo]]_mm`of n l[hm`_ l q[m hin_^ ch 4 [hcg[fm
%54+2 |,i&8 nb_l_i`) nb l__ ][m_m q_l_ l[ n_^ [m p_ls aii^ %04+2 "v) [h^ `iol
[m aii^ %2- "&+ Eh ih_ ][m_) nb_ nl[hm`_ l q[m mno^c_^ `il h_]limcm %./+2 "&+

Bl__ nl[hm`_ l i` nb_ ig_hni]on[h_iom `f[j) omcha nb_ nqi*jb[m_ jli]_^ol_)
jlip_^ ni \_ [ `[cfol_ [m nb_ `clmn nbl__ `f[jm \_][g_ h_]linct_^+ Bo lnb_ l ih)
q_ om_^ nb_ nbl__*jb[m_ n_]bhcko_ []]il^cha ni Ob_h Vos[i) [ ^_]cmcih l_mo fn*
cha ch mo]]_mm+

R[m]of[l `fiq q[m g_[mol_^) omcha [h ofnl[mihc] `fiqg_n_l) ch nb_ /h^
alioj ch ^iam Ji+ 3Ö./ [h^ ch [ff nb_ ^iam i` nb_ 0l^ alioj+ Pb_ al[jbc]
l_]il^cham i` nb_ `fiq p[fo_m mbiq nb[ n nb_ `fiq nblioab nb_ ig_hn[f [ln_ls
j_^c]f_ q[m chp[lc[\fs al_[ n_ l nb[h nb lioab nb_ l_]cjc_hn p_mm_fm _p_h nbioab
nb_ p[m]of[l fogch[ q_l_ gimnfs c^_hnc][f il q_l_ al_[ n_l ch nb_ nbcab) [ `[]n
qbc]b q_ jon ^iqh ni ^c``_l_h]_m ch nb_ p[m]of[l nih_+ Eh nb_ g[dilcns i`
][m_m) nb_ ig_hn[f [ln_ls `fiq `iffiqcuha nb_ monol_ q[m c^_hnc][f qcnb nb_
l_]cjc_hn [ln_ls `fiq) nb_ l_p_lm_ \_cha nlo_ i` ihfs 0 ][m_m+ =n l_pcmcih) nb_
ig_hn[f [ln_ls `fiq q[m c^_hnc][f qcnb nb[ n [` n_ l nb_ monol_ qcnb ihfs ih_
_r]_jncih qb_h cn q[m `ioh^ al_[n_l+

@ E O ? Q O O E K J

Limn*cll[^c[ncih ^_`_]nm qcnb jiil al[hof[ncih) ch`_]ncih [h^ gchcg[f n_h^*
_h]s ni b_[fcha ][h `il s_[lm l_mcmn [ff g[hh_l i` nl_[ ng_hn ch ih]ifiac][ffs
]ol_^ j[nc_hnm+ Eh nbim_ ][m_m) q_ l_a[l^ [m gil_ [^p[hn[a_iom ni om_ nb_
ig_hnog nb[h nb_ hiq ]f[mmc][f `l__ nl[hm`_lm i` ]on[h_iom [h^ gom]ofi]on[*
h_iom `f[jm mch]_ nb_ ig_hnog cm ][j[\f_ i` []ncp_ [hnc\i^s jli^o]ncih) l_ *



p[m]of[lct[ncih [h^ ^l[ch[a_+ @_j_h^cha ih biq nb_ ig_hnog cm jf[]_^) nb_
nbc]eh_mm i` nb_ `f[j ][h _``_]ncp_fs \_ ^_n_lgch_^ [n qcff+

>s iol _rj_lc_h]_) nb_ ig_hnog jf[]_^ `l__ ch [ mo\]on[h_iom ji]e_n _r*
bc\cnm [ n_h^_h]s ni no\cha ni l_^o]_ cnm mol`[]_ ni [ gchcgog8 ]ihm_ko_hnfs)
nb_ ig_hnog b[m ni \_ `cr_^ `il nb_ jl_j[l[ ncih i` ig_hni]on[h_iom `f[jm [h^
`il mb[jcha nb_g [m l_kocl_^+

Pb_ l_mofnm i` iol _rj_lcg_hnm mn[h^ ni mbiq nb[ n ch oh]igjfc][n_^ ][m_m
nb_ nl[hm`_ ll_^ ig_hnog ][h jl_m_lp_ cnm [^cjip[m]of[l ]b[l[] n_l q cnbion [hs
`f[j mct_ l_^o]ncih+ Pb_ ig_hn[f ncmmo_ l_mjih^_^ ni oh`[piol[\f_ ]ih^cncihm
\s ]ihh_]ncp_ ncmo_ jlifc`_l[ncih ^_j_h^cha ih nb_ ^_al__ i` ^[g[a_+ Pbcm
j[lnc]o f[l l_mjihm_ q[m jl[]nc][ffs ohc`ilg l_a[l^f_mm i` qb_nb_l ch`_]ncih)
qioh^ ^_bcm]_h]_ il gcf^ p_himn[mcm q_l_ chpifp_^+ Eh nbim_ ][m_m nb_ `f[j
mct_ q[m ni [ ]_ln[ ch _rn_hn l_^o]_^+ Pb_ `c\liom ncmmo_ jlifc`_l[ncih q[m [n
cnm g[rcgog ^olcha nb_ `clmn `ilnhcabn) nb_h `c\li[^cjim_ l_ nl[] ncih m_n ch
ohncf 3 gihnbm f[n_l nb_l_ q[m [ gchcgog [giohn i` `c\liom ncmmo_ [h^ [ff
nb[ n l_g[ch_^ q[m b_[f_^*ch [^cjip[m]of[l ncmmo_+

Eh nb_ m_]ih^ alioj q_ q_l_ [\f_ ni l_[]b hi gil_ nb[h 2- " mo]]_mm
i` nb_ `l__ nl[hm`_ l ij_l[ncihm) qbc]b q_ jon ^iqh g[chfs ni nb_ `iffiqcha
nqi `[]nilm7
Ö omcha Pbcij_hn[f h[l]imcm ihfs) nb_ ^iam e_jn ih mf__jcha /1 ni 15 biolm
$[`n_l [h ij_l[ncih f[mncha m_p_l[f biolm+ Eh nb_ [\m_h]_ i` `foccd^ [h^ `fii^
mojjfs) nb_ [hcg[fâm ^_bs^l[ncih [h^ ch]l_[m_^ n_h^_h]s ni nblig\inct[ncih [l_
[ gimn fce_fs ]ihm_ko_h]_+ Pb_ [^^cncih i` hcnliom irc^_ ni Pbcij_hn[f [jj_[ l*
_^ ni i``_l gil_ [^p[hn[a_+ Pb_ [hcg[fm qie_ oj miih [`n_l nb_ ij_l[ncih
[h^ q_l_ l_[^s ni n[e_ `ii^ nb_ `iffiqcha ^[s+
Ö jl_*monol_ j_l`omcih i` nb_ `f[j p_mm_fm gomn \_ l_a[l^_^ [m ch[^pcm[\f_+
Sbcf_ jl_j[lcha ig_hni]on[h_iom `f[jm cn cm h_]_mm[ls ni om_ nb_ Ü^_f[s_^á
gi^_ i` jli]_^ol_8 [nn_gjnm ni mj__^ oj nb_ jli]_mm jlip_^ ch[^_ko[n_ [m nb_
`f[jm \_][g_ h_]linct_^+

S_ l_a[l^ [m cgjiln[hn nb_ `ch^cha nb[n) `iffiqcha monol_) nb_ ig_hn[f
p[m]of[l `fiq cm _ko[f ni nb[ n ch nb_ l_]cjc_hn \oh^f_+ Eh iol pc_q) jl_*ij_l[ncp_
\fii^ `fiq g_[mol_g_hn [h^ nb_ mo\m_ko_hn monolcha i` nb_ ig_hnog ni [ moc*
n[\f_ [ln_ls ][h _hb[h]_ nb_ l_p[m]of[lct[ncih ][j[]cns i` nb_ ig_hn[f `f[j+

? K J ? H Q O E K J

Kol _rj_lcg_hnm q_l_ ^_mcah_^ ni a[ nb_ l _rj_lcg_hn[f _rj_lc_h]_ qcnb
`l__ ig_hn[f `f[jm+ Ll[]nc][ffs [ff ech^ i` ]igjfc][ncih q[m _h]iohn_l_^+ Pb_
l_mofnm q_l_ _p[fo[n_^ \s g[]lim]ijc][f) bcmnifiac][f [h^ jbsmc][f g_[hm+ On_j
\s mn_j) [h ijncgog molac][f mnl[n_as [h^ ig_hn[f nl[hm`_l n_]bhcko_ q_l_
^_p_fij_^ `il jin_hnc[f ]fchc][f om_+

F+ D+
O Q II= N U

/0 ^iam q_l_ om_^ `il nb_ _rj_lcg_h[f gi^_ffcha i` `l__ nl[hm`_ l i`
ig_hn[f [h^ ig_hni]on[h_iom `f[jm+ Pb_ `f[jm q_l_ `iffiq_^ oj [h^ l_pcm_^

5-



[n Ehn_lp[fm l[hacha `lig .1 ^[sm ni 3 gihnbm+ Pb_ l_mofnm q_l_ _p[fo[n_^
g[]lim]ijc][ffs [h^ bcmnifiac][ffs) [h^ nb_ p[m]of[l l_f[ncihm q_l_ n_mn_^
omcha [h ofnl[mioh^ `fiqg_n_l+ Pb_ _rj_lcg_hnm mbiq_^ nb_ ig_hnog [m \_*
b[pcha ^c``_l_hnfs oh^_l ijncgog [h^ [^p_lm_ ]ih^cncihm) [h^ b_fj_^ ni ^_*
p_fij [ aii^ molac][f mnl[ n_as [m q_ff [m [ n_]bhcko_ `il ig_hn[f `f[j nl[hm`_l+

N A O Q I A
CSdVcgReZ`_ UVd ]`SVd `^V_eRfi ]ZScV^V_e ecR_da`dVd u *xnefUV ViaVcZ^V_eR]V

R _ m _ f ï ) F+) / [ .i o ^ c e) F+) D [ g t [ ) F+) J i p w e ) F+

@[hm f_m ]ih^cncihm _rjxlcg_hn[f_m) ih [ _r_]on_ ^_m nl[hmjimcncihm ^_ fi\_m ig_h*
n[or _n ig_hni*]on[hxm fc\l_m) mol /0 ]bc_hm+ @_m fi\_m ihn xnx i\m_lpxm _n l_pcm_m [or
chn_lp_h_m [l\cnl[ cl_m ) ^_ .1 diolm [ 3 gicm+ H_m lxmo fn[ nm ihn xnx xp[foxm j[l ^_m
_r[g_hm g[]lim]ijcko_m _n bcmnifiacko_m) .âxn[ n ^_m [lnö l_m [ xnx n_mnx j[l oh ^x\cn*
g_nl_ ofnl[*mihcko_+ H_m _rj_lc_h]_m ihn jliopx f_ ]igjiln_g_hn òig_hnog ^c``xl_hn
[or ]ih^cncihm ijncg[f_m io ^x`[piol[\f_m) ihn g_g_ ]ihnlc\ox [ Rxf[\il[ncih ^ âoh_
\ihh_ n_]bhcko_ ijxl[nicl_ _n ^ âoh_ n_]bhcko_ ^_ nl[hmjimcncih ^_m fi\_m ig_hn[or+

V Q O = I I A J B = O O Q J C
9Z_V 6V`SRTYef_X WcVZ fSVcecRXV_Vc C^V_eR]]RaaV_ u 9iaVcZ^VeR]defUZV

R _ m _ f ï ) F+) / [ .i o ^ c e) X+) D [ g t [ ) F+) J i p w e ) F+

=h /0 Doh^_h qol^_h [fm Arj_lcg_hn `l_c_ K\_lnl[aoha_h pih Kg_hn[f* oh^
Kg_hnieon[hf[jj_h gi^_ffc_ln+ @c_ H[jj_h qol^_h ^[hh \_i\[]bn_n oh^ ch p_lm]bc_*
^_h_h V_cnchn_lp[ff_h pih .1 P[a_h \cm to 3 Iih[n_h l_pc^c_ln+ @c_ Ala_\hcmm_ qol^_h
g[elimeijcm]b oh^ bcmnifiacm]b _cha_m]b[ntn oh^ ^c_ C_`[mmp_lbwfnhcmm_ gcn _ch_g
Qfnl[m]b[ff*@ol]b`fommg_mm_l a_n_mn_n+ @c_ R_lmo]b_ t_can_h p_lm]bc_^_h_m R_lb[fn_h
^_l Kg_hn[ oh n_ l ijncg[f_h oh^ ohacchmnca_h >_^chaoha_h oh^ p_lb[f`_h tol =om*
[l\_cnoha _ch_l aon_h Kj_l[ncihmn[ence oh^ *n_]bhce ^_l Kg_hnicc\_lnl[aoha_h+

N A O Q I A J
GVXfZ^ZV_e` UV ]`d ]pSf]`d `^V_eR]Vd ]ZScV^V_eV ecRd]RURU`d u VdefUZ` ViaVcZ^V_eR]

R _ m _ f ï ) F+) / [ .i o ^ y e) F+) D [ g t [ ) F+) J i p w e ) F+

Ah /0 j_llim) ]igi gi^_fi) m_ bc]c_lih fc\l_m nl[hmj f[h n_m ^_ fz\ofim ig_hn[f_m
s ig_hni]onwh_im+ Him fz\ofim `o_lih ]ihnlif[^im s l_pcm[^im _h ^c`_l_hn_m ch n_lp[fim
^_ nc_gji ^_ .1 ^c[m [ 3 g_m_m+ Him l_mo fn[^im `o_lih [jl_]c[^im g[]lim]zjc][g_hn_
_ bcmnifzac][g_hn_ s f[m ]ih^c]cih_m p[m]of[l_m `o_lih ]ihnli f[^im g_^c[hn_ oh g_*
^c^il ^_ `fodi ofnl[mzhc]i+ Him _rj_lcg_hnim ^_gihmnl[lih _f ]igjiln[gc_hni ^cmnchni
^_f ig_hni _h ]ih^c]cih_m zjncg[m s ^_m`[pil[\f_m) ]ihnlc\os_h^i [mc [ _ f[\il[l oh[
\o_h[ nw]nc][ ij_l[ncp_ s nx]hc][ ^_ nl[hmj f[h n_m ig_hn[f_m+

N A B A N A J ? A O

*' 5]URj% 9' G'% ;`]Ud^ZeY% <' G'3 Oolac][f
n_]bhcko_ `il ig_hn[f f_hanb_hcha \[m_^
ih [ln_lc[ f [h[nigs+ Oola+ Csh_]+ K\mn_n+)
.028 .-0) .64/+

/+ 8Rd% G' ?'3 Pb_ mct_ i` nb_ bog[h
ig_hnog [h^ g_nbi^m i` f_hanb_hcha cn

`il nl[hmj f[h n[ ncih + >lcn+ F+ jf[mn+ Oola+)
/68 .4-) .643+

0+ ;`]Ud^ZeY% <' G'3 O[fp[a_ i` mn[a_ cm*
]b_gc] _rnl_gcnc_m \s chn[]n ig_hnog+
Oola_ls) 558 40/) .65-+

1+ ;`]Ud^Z]Y% <' G'% ?ZV]j% 5' 5'% FR_UR]]%

5.



<' H'3 Llin_]ncih i` ch nl[ nbil[] c] i_mijb[*
a_[f [h[mnigim_m \s ig_hnog+ Oola_ls)
308 321) .635+

2+ AT@VR_% 8' <'% 6f_T\V% <' >' >c'3 =oni*
nl[hmj f[h n i` ig_hnog ni [ f[la_ m][fj
^_`_]n qcnb gc]limolac][f l_p[m]of[lct*
[ncih+ Lf[mn) l_]ihmnl+ Oola+) 168 /35) .64/+
/' DVeZe% >' M'% @RT`fc% >'% ARcXf]Zd% 5'%

FVVU% K' D'3 Eh^c][ncih [h^ l_mo fnm i`
ig_hn[f j_^c]f_ al[` nm ch ih]ifias+ ?[h*
]_l) 118 /010) .646+

4+ GYV_% N'% KR_X% G'% 7YV_X% L'% @f% >'%

MZ_% 8'% Gf_% M'% KR_X% L'3 Cl_[n_l ig_h*
nog*]on[h_iom [rc[f `f[j Ö [ g_nbi^ ni
]l_[n_ nl[hm`_ ll[\ f_ mech `f[j+ ?bch[ g_^+
F+) 618 4.5) .65.+
1' Iae`_% >'% Af]]Z\V_% >' 6'% <ZT\d% a' 8'%

AfccRj% >' 9'3 N_mnil[ncih i` `[m]c[f ]ih*
niol omcha `l__ p[m]of[lct_^ ig_hn[f
nl[hm`_l + Lf[mn) l_]ihmnl+ Oola+) 33) 18 23-)
.65-+

6+ KR]\Vc% :' 7'% HY`^d`_% >' 8'% ;cRj%
>' ;'3 =hnc\i^s `ilg[ncih \s nb_ al_[ n_ l
ig_hnog+ >lcn+ F+ Oola+) 158 56) .63-+

@l+ F+ R_m_fï)
@_jn) i` Lf[mnc] Oola_ls)

>_leip[ 01) 3./ -- >lhi) ?t_]bimfip[ec[

5/



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

O+ I+ Gclipâm =][^_gs i` nb_ S[l I_^c]ch_) H_hchal[^ %QOON&
@_j[lng_hn i` nb_ S[l Pl[og[nifias [h^ Klnbij[_^c]m

D_[^ Lli`+ O+ O+ Pe[n]b_hei

7*47,&3.?&9.43 4+ 9-* '144) (.7(:1&9.43
&+9*7 7*;&8(:1&7.?&9.43 4+ 2.(748:7,.(&1

+7** ,7&+98
=+ A+ >AHKQOKR) E+ =+ IAVAJPOAR

Bl__ nl[hm`_l i` ]igjimcn_ al[`nm omcha gc]limolac][f [h[mnigim_m i` p_m*
m_fm [h^ h_lp_m b[m ]ihmc^_l[\fs \li[^_h jimmc\cfcnc_m i` jf[mnc] [h^ l_]ih*
mnlo^ncp_ mola_ls i` nb_ mojjilncha*fi]igincp_ [jj[l[ nom %2) 3X+ Eh /2 mo]b
ij_l[ncihm) j_l`ilg_^ ih /1 j[nc_hnm) nb_ `iffiqcha ncmmo_m q_l_ al[`n_^7 [ `f[j
`lig nb_ ^ilmog j_^cm %1&) g+ f[ncmmcgom ^ilmc qcnb nb_ mech %2&) g+ al[]cfcm
qcnb nb_ mech %0&) g+ n_hmil `[m]c[_ f[n[_ %/&) `c\of[ %0&) nb_ m_]ih^ g _ n[ n[ l *
mijb[f[ha_[f dichn %0&) `cha_lm i` nb_ `iin %0& [h^ [ ]on[h_i*[^cjim_ `f[j `lig
nb_ ofh[l [mj_]n i` nb_ ^cacn ER i` nb_ b[h^ %0&+ 0 ij_l[ncihm q_l_ ohmo]]_m`of
[h^ nb_ jimn*ij_l[ncp_ j_lci^m i` / j[nc_hnm [l_ hin fiha _hioab+

?fchc][f _rj_lc_h]_ b[m mbiqh nb[ n \inb ^olcha [ molac][f chn_lp_hncih [h^
jimn*ij_l[ncp_fs nb_l_ i]]olm l_ila[hct[ncih i` nb_ \fii^ ]cl]of[ncih ch al[`nm+
= m_lciom n[me i` jf[mnc] mola_ls cm ni `il_m__ [h^ jlij_lfs _p[fo[n_ mo]b
]b[ha_m [h^ ni jl_p_hn nb_cl ^[ha_liom ]ihm_ko_h]_m+ S_ b[p_ [jjli[]b_^
nbcm jli\f_g ]fchc][ffs [m q_ff [m _rj_lcg_hn[ffs+

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

5 ion\l_^ ^iam q_cabcha `lig ./ ni .3 ecfial[gm q_l_ om_^ ch 5 _rj_lc*
g_hnm) j_l`ilg_^ oh^_l chnl[p_hiom j_hnbin[ f [h_mnb_mc[+ Kp[f `[m]cci*]on[*
h_iom `f[j i` nb_ mfct_ .5 T 6 ]g q[m ]on ion i` nb_ cfc[] l_acih qcnbion
nl[hm_]ncha cnm p[m]of[l j_^c]f_ %[+[h^+p+ _jca[mnlc][ moj_l`c]c[fcm ch`_lcil& + Pb_
`f[j q[m al[`n_^ ilnbinijc][ffs [h^ cnm \fii^ ]cl]of[ncih q[m _p[fo[n_^ [ n nb_
_h^ [m q_ff [m 0) 3) .- [h^ .1 ^[sm [`n_l nb_ mola_ls ]fchc][ffs %mech ]ifiol)
jligjnh_mm i` nb_ ][jcff[ls l_mjihm_ ni nb_ jichn ]igjl_mmcih) m_p_lcns i` nb_
i_^_g[& [h^ [fmi ko[hncn[ncp_fs \s ^_n_lgchcha p_fi]cns i` nb_ fi][f \fii^ `fiq
ch nb_ al[`n omcha nb_ b[f`ncg_ i` [ gc]li^im_ %-+-. Y?o& i` nb_ l[^ci[]ncp_
J[.0.E %G_ns) .616&+ Pb_ mn[h^[l^ ^im_ i` nb_ l[^cicminij_) ^cmmifp_^ ch -+. gf
i` m[fch_) q[m [^gchcmn_l_^ mo\]on[h_iomfs [n nb_ mcn_ i` nb_ p[m]of[l j_^c]f_
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[h^ [n nb_ j_lcjb_ls i` nb_ al[`n+ ?b[ha_m i` nb_ l[^ci[]ncpcns q_l_ `iffiq_^
omcha nb_ l[^cig_n_l @NCV*-.+ ?ill_mjih^cha mcn_m i` nb_ ]ih nl[ f[ n_l[ f fcg\
q_l_ om_^ [m ]ihnlifm+ Iil_ip_l) nb_ [l_[ i` nb_ gc]li]cl]of[nils lcha i` mig_
j[lnm i` nb_ al[` n q[m g_[mol_^ omcha nb_ g_nbi^ i` Ns\[n]b_hei %.646&+

.--

Bca+ .+ Arj_lcg_hn qcnb ^iam) ]b[ha_m i` nb_ l_acih[f ]cl]of[ncih ch nb_ ]_hnl_ i` nb_
]on[h_i*[^cjim_ `f[j [`n_l nb_ mola_ls8 r Ö i\m_lp[ncih ncg_ %ch ^[sm&) s Ö \fii^

`fiq %"&

Kol _rj_lcg_hnm b[p_ mbiqh nb[ n cgg_^c[n_fs [`n_l `ilg[ncih i` nb_
`f[j cnm \fii^ ]cl]of[ncih \_]ig_m ^_``c]c_hn qcnb [ al[^ c_h n `lig nb_ p[m]of[l
j_^c]f_ ni nb_ j_lcjb_ls %L9-+-.& [h^ nb_ g[rcgog p[fo_ i` nb_ fi][f \fii^
`fiq cm [fq[sm fiq_l nb[h nb[ n i` [ ]ihnlif mcn_ %L]K+KKf&+ Pb_ mct_ i` `oh]ncih*
cha gc]li]cl]of[nils lcha cm ^_]l_[m_^ ch nb_ m[g_ q[s %L9 -+--.&+

Pb_m_ [fn_l[ncihm ]ig\ch_^ qcnb nb_ i_^_g[ i` nb_ al[`n) [l_ nb_ gimn ch *
n_hmcp_ `lig 0 ni 3 ^[sm [`n_l nb_ mola_ls+ Pb_s [l_ [nnlc\on[\f_) i\pciomfs) ni
^cm]ihh_]ncha i` m_]ih^[ls miol]_m i` nb_ \fii^ mojjfs \s ]onncha ion nb_
al[`n) qcnb nb_ l_mofncha [rc[f j[ nn_ lh i` nb_ \fii^ `fiq [h^ h_]_mm[lcfs l_^o]_^
\fii^ mojjfs ni nb_ j_lcjb_ls+ Afcgch[ncih i` ih_ i` nb_ \[mc] `[]nilm i` nb_
p_hiom ^l[ch[a_ Ö nb_ mech p_hiom jf_rom Ö l_^o]_m p_hiom ion`fiq) qbc]b)
ch ]ig\ch[ncih qcnb [h ch`f[gg[ncih) l_mofnm ch i_^_g[ `ilg[ncih+ Pb_m_ ^cmnol*
\[h]_m l_]_^_ qb_h p[m]of[l ]ihh_]ncihm \_nq__h nb_ al[` n [h^ mollioh^cha
ncmmo_m [l_ `ilg_^) [h^ nb_ \fii^ `fiq ch nb_ al[`n cm h_[lfs hilg[f qcnbch
.-Ö.1 ^[sm [` n_ l nb_ mola_ls %Bca+ .&+

Ocgcf[l ]b[ha_m i` nb_ \fii^ `fiq b[p_ \__h i\m_lp_^ ch .6 ]igjimcn_
`l__ al[`nm nl[hmj f[h n_^ ch .6 j[nc_hnm omcha gc]li[h[mnigim_m i` h_lp_m [h^
p_mm_fm+ Eh 6 al[`nm q_ b[p_ g_[mol_^ nb_ fi][f \fii^ `fiq [n nb_ p[m]of[l
j_^c]f_) [m q_ff [m [n nb_ j_lcjb_ls) omcha nb_ l[^cicminij_ n_]bhcko_+

?fchc][f i\m_lp[ncihm g[^_ jimmc\f_ ni ^_n_lgch_ 0 j_lci^m i` l_ila[h c*
t[ncih i` nb_ \fii^ ]cl]of[ncih ch ]igjimcn_ al[`nm qcnb hilg[ffs `oh]ncihcha
gc]lip[m]of[l [h[mnigim_m %Bca+ /&+ L_lci^ . %5Ö/1 biolm& cm ]b[l[]n_lcm_^
\s m_p_l_ ^cmnol\[h]_m i` nb_ \fii^ `fiq ^o_) \[mc][ffs) ni nb_$ `iffiqcha l_[*
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mihm7 .+ cm]b[_gc] ]b[ha_m i` nb_ al[`n) /+ nb_ g[rcgog l_^o]ncih i` miol]_m
i` nb_ \fii^ mojjfs %ni ih_ g[ch h_lp_*p[m]of[l \oh^f_&) 0+ nb_ [rc[f j[ nn_ lh
i` nb_ \fii^ `fiq ch ]igjimcn_ al[`nm) 1+ b[_gi^sh[gc] ]b[ha_m ch^o]_^ \s
^cl_]n_^ bsjinihs) 2+ ^cmnol\_^ gc]li]cl]of[ncih ^o_ ni ^loam om_^ `il [h_mnb_*

.--

Bca+ /+ P l[hmjf[hn[ ncih i` ]igjimcn_ ncmmo_ al[` n ch g[h+ Pcg_ ]iolm_ i` ]b[ha_m i` nb_
l_acih[f ] cl]of[ncih [n nb_ p[m]of[l j_^c]f_ _hnl[h]_8 r Ö i\m_lp[ncih ncg_ %ch ^[sm&)

s Ö \fii^ `fiq %"&

mc[+ Pb_ `iffiqcha [l_ nb_ g[ch mccahm i` nbcm j_lci^7 l_^o]ncih i` nb_ fi][f
\fii^ `fiq %/Ö1 ncg_m ch ]igj[lcmih ni ]ihnlif p[fo_m) L9-+-2&8 `ilg[ncih
i` [ m_p_l_ i_^_g[) chn_hmcns [h^ ^ol[ncih i` qbc]b [l_ ^_n_lgch_^) `il nb_
gimn j[ln) \s nb_ pifog_ i` \fii^ `fiq ch nb_ al[`n) ^ol[ncih i` [hirc[ [h^
m_hmcncpcns i` nl[hmj f[h n_^ ncmmo_m ni cn8 _rcmncha p_hiom chmo``c]c_h]s [`n_l l _ *
gcmmcih i` [ m_p_l_ i_^_g[ %`lig []]_f_l[n_^ ][jcff[ls l_mjihm_ ni jichn j l_ m *
mol_ ni ]ihmc^_l[\f_ i_^_g[ [h^ ]s[himcm i` nb_ mech& [h^ ^_]l_[mcha fi][f
\fii^ `fiq ch ^cl_]ncih `lig nb_ p[m]of[l j_^c]f_ ni nb_ j_lcjb_ls %Bca+ 0[&+

Scnbch nb_ /h^ j_lci^ %`ilg[ncih i` p[m]of[l ]ihh_]ncihm \_nq__h nb_
al[`n [h^ mollioh^cha ncmmo_m& [ al[^o[f cgjlip_g_hn i` nb_ \fii^ ]cl]of[ncih
ch nb_ al[`n n[e_m jf[]_7 ^cgchcmbcha i` nb_ i_^_g[) ^ cm[jj_[l_h]_ i` nb_ mcahm
i` p_hiom chmo``c]c_h]s) [h [\mifon_ ch]l_[m_ i` nb_ fi][f \fii^ `fiq) ^_]l_[mcha
^c``_l_h]_ \_nq__h nb_ \fii^ `fiq [n nb_ p[m]of[l j_^c]f_ [h^ j_lcjb_ls %m__
Bca+ /) 0\&+ Llifiha[ncih i` nb_ /h^ j_lci^ cm ch`fo_h]_^ \s nb_ g[mm i` nb_
al[`n) nb_ [l_[ i` cnm ]ihn[]n qcnb nb_ l_]cjc_hn \_^) [h^ _rn_hn i` ]c][nlct[ncih+
Pb_ j_lci^ f[mnm `lig .- ni .3 ^[sm [h^ l_jl_m_hnm nb_ gimn j_lcfciom mn[a_
ch qbc]b nb_ al[` n cm _h^[ha_l_^ \s nblig\imcm i` nb_ [ ln_ lc[ f [h[mnigim_m
[h^ \s ^_[nb+

Pb_ 0l^ j_lci^ %nb_ `ch[f l_ila[hct[ncih i` nb_ \fii^ ]cl]of[ncih& _rn_h^m
oj ni m_p_l[f gihnbm [h^ ]ihmcmnm i` nb_ `ch[f l_ila[hct[ncih i` nl[hmj f[h n_^
]igjimcn_ ncmmo_m `iffiqcha nb_cl ^_h_lp[ncih [h^ ]ihm_ko_hn l_ ch_lp[ncih %hin
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Bca+ 0+ L[l[g_n_lm i` nb_ l_acih[f ]cl]of[ncih ch ^c``_l_hn j[lnm i` nb_ al[`n+ Pb_ t_li
f_p_f cm nb_ p[fo_ i` \fii^ `fiq [n nb_ _h nl[h]_ i` nb_ p[m]of[l j_^c]f_8 r Ö . %]g&)

s Ö \fii^ `fiq %"& ) [ Ö /1 biolm [`n_l nb_ mola_ls) \ Ö 2 ^[sm [`n_l nb_ mola_ls)
] Ö /. ^[sm [`n_l nb_ mola_ls



ch [ff ][m_m&) [h^ cn cm ch`fo_h]_^ ^_]cmcp_fs \s nb_ fcg\ `oh]ncih+ Pb_ fi][f
\fii^ `fiq) ch [ff j[lnm i` nb_ al[`n) [jjli[]b_m ]ihnlif p[fo_m %Bca+ /) 0]&+

N_mofnm i` ^sh[gc] _p[fo[ncihm i` nb_ \fii^ ]cl]of[ncih ch ]igjimcn_ al[`nm
^olcha nb_cl `l__ nl[hmj f[h n[ ncih [m q_ff [m jimn*ij_l[ncp_fs b[p_ \__h om_^) ch
]ig\ch[ncih qcnb [h[fsmcm i` fc n_ l[ no l_ ^[n[) ni `ilgof[n_ [ bsjinb_mcm ]ih*
]_lhcha nb_ lif_ i` nb_ gimn cgjiln[hn [h^ ]fim_fs ch n_ l l_ f[ n_^ `[]nilm oh^_l*
fscha l_]ihmnlo]ncih i` nb_ \fii^ ]cl]of[ncih+ Pb_s g[s b_fj mola_ihm ni ]biim_
nb_ gimn ijncgog n[]nc][f p[lc[hnm [h^ nb_ gimn mocn[\f_ ij_l[ncp_ n_]bhcko_m+

.+ =ln_lc[f ch`fiq ni nb_ nl[hmjf[hn+ Egg_^c[n_fs [`n_l nb_ mola_ls nb_ \fii^
p_mm_fm [h[mnigim_^ ni p_mm_fm i` nb_ l_]cjc_hn \_^ [l_ nb_ ihfs miol]_ i` nb_
\fii^ mojjfs ni nl[hmj f[h n_^ ncmmo_m+ En cm ehiqh nb[ n nb_ \fii^ `fiq nblioab
nb_ [ln_ls i` nb_ al[` n cm ^_n_lgch_^ \s g[hs `[]nilm7 l_f[cdcih i` ^c[g_n_lm
i` nb_ [h[mnigim_^ p_mm_fm) j_l`omcih jl_mmol_ ch nb_ ch`fiq [ln_ls) nb_ g[mm
i` nb_ ]igjimcn_ al[`n) ][j[]cns i` nb_ p_hiom ion`fiq) bs^limn[nc] jl_mmol_)
[h^ inb_lm %L_nlipmecc [h^ Glcfip) .643) Bifeip [h^ Jcf) .643) Kâ>lc_h) .644)
O_l[`ch [h^ >oh]e_) .646) Otcf[sac _n [b) .63-&+

@olcha nb_ ij_l[ncihm cn b[m \__h hin_^ nb[n c` nb_ ch`fiq p_mm_fm i` nb_
l_]cjc_hn \_^ b[p_ ]ihmc^_l[\fs mg[ff_l ^c[g_n_l nb[h p_mm_fm i` nb_ nl[h m *
jf[hn) nb_ \fii^ ]cl]of[ncih ch nb_ nl[hmj f[h n cm jiil+ Pb_l_`il_) c` \ l[h]b_m i`
nb_ g[ch l_]cjc_hn [ ln_lc_m b[^ chmo``c]c_hn ^c[g_n_l) [h[mnigimcm _h^ ni mcn_
i` nb_ g[ch [ ln_ lc[ f j[ nb q[m om_^ %0 ][m_m&+ =fmi) ch . j[nc_hn) m_f_]ncih i`
nb_ p[m]of[l monol_ nsj_ q[m ch`fo_h]_^ \s lcme i` ]ihmc^_l[\f_ ^cmnol\[h]_m
i` nb_ fcg\ j_lcjb_ls [m [ ]ihm_ko_h]_ i` nl[hm_]ncih i` nb_ l_]cjc_hn \_^
[ln_ls jl_j[l[ nils ni _h^ ni _h^ monol_+ =^p[hn[a_ i` nbcm nsj_ i` [h[mnigimcm
cm m__h ch ^_]l_[mcha nb_ jimmc\cfcns i` nol\of_h n \fii^ `fiq [h^) ]ihm_ko_hnfs)
lcme i` nblig\imcm %O_l[`ch [h^ >oh]e_) .646) Otcf[sac _n [f+) .63-&+

/+ R_hiom ion`fiq `lig nb_ al[`n+ N_]ihmnlo]ncih i` nb_ p_hiom ion`fiq cm)
ch ]cl]ogmn[h]_m i` mo``c]c_hn [ ln_ lc[ f ch`fiq) nb_ gimn cgjiln[h n ]ih^cncih
^_n_lgchcha mo]]_mm i` nb_ mola_ls+ Ocahm i` p_hiom chmo``c]c_h]s l_mofncha ch
nb_ i_^_g[ i` nl[hmjf[h n_^ ncmmo_m %[]]_f_l[n_^ ][jcff[ls l_mjihm_ ni nb_ jichn
jl_mmol_ [h^ ]s[himcm i` nb_ mech& b[p_ \__h i\m_lp_^ ch [ff ][m_m) q cnbion l _ *
a[l^ ni l_f[ncih i` ^c[g_n_lm [h^ hog\_l i` monol_^ p_mm_fm+

Pb_m_ msgjnigm q_l_ mcahc`c][hn ch ][m_ i` nl[hmj f[h n[ ncih i` gsi*
]on[h_iom `f[jm _p_h c` ^c[g_n_lm i` nb_ [h[mnigim_^ p_mm_fm q_l_ ]igj[nc\f_+
Pbcm q[m oh^io\n_^fs l_f[n_^ ni _r]fomcih i` nb_ \fii^ ion`fiq pc[ nb_ mech
p_hiom jf_rom+ Ehmo``c]c_hn ^c[g_n_l il hog\_l i` nb_ l_]cjc_hn \_^ p_chm l_ *
mofn_^ ch b_[ps i_^_g[ ch 0 ][m_m+

Diq_p_l) mo]b ]b[ha_m q_l_ gchcg[f qb_h `iin `cha_lm q_l_ al[`n_^
ni nb_ b[h^ [h^ p_hiom jf_rom_m i` nb_ al[` n q_l_ om_^ `il l_]ihmnlo]ncih i`
nb_ \fii^ ion`fiq+ Pb_l_`il_) ch jl_*ij_l[ncih jf[hhcha nb_ mct_ i` nb_ al[`n
hin ihfs cnm ]ihnl[]nc\cfcns \on [fmi cnm mnlo]nol_ ) ^_n_lgchcha) `il nb_ gimn
j[ln) nb_ _rn_hn i` nb_ i_^_g[) q_l_ n[e_h chni ]ihmc^_l[ncih+

I[ahcno^_ i` nb_ i_^_g[ i` l_p[m]of[lct_^ ]igjimcn_ al[`nm ch]l_[m_^ ch *
p_lm_fs ni hog\_l i` l_]ihmnlo]n_^ p_chm+ Diq_p_l) [h[mnigimcha [ff nb_ p_chm
q[m hin nb_ lof_+ Eh ih_ j[nc_h n Ö qb_h [ `f[j `lig nb_ ^ilmog j_^cm ch mct_
2+2 T 1 ]g q[m nl[hmjf[h n_^ ni [ `cha_l i` nb_ b[h^ Ö nb_ p_hiom ion`fiq
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pc[ nb_ ]iggcn[hn p_chm i` nb_ al[`n) [`n_l l_]ihmnlo]ncih i` nb_ [ln_ lc[ f ch`fiq)
q[m) qcnb l_a[l^ ni nb_ mct_ i` nb_ `f[j) nii mg[ff+ Eh nbcm ][m_ [h[mnigimcha
i` \inb nqi ]iggcn[hn p_chm Wi` ^c[g_n_l .+2Ö/ gg& qiof^ \_ [ gcmn[e_ l_ *
mofncha ch ]ihmc^_l[\f_ ^_]l_[m_ i` nb_ p_fi]cns i` nb_ p_hiom \fii^ `fiq) ^_*
]l_[m_^ p_hiom jl_mmol_ [h^ ]iff[jm_ i` nb_ p_hiom q[ffm) f_[^cha ni mcahc`c][hnfs
ch]l_[m_^ lcme i` nblig\imcm i` gc]li[h[mnigim_m+ Pb_l_`il_) ihfs ih_ p_ch q[m
[h[mnigim_^+

@c``_l_hn mcno[ncih [lim_ qb_h nb_l_ q[m pifogchiom \fii^ mojjfs ni nb_
al[` n [h^ cn q[m n_]bhc][ffs cgjimmc\f_ ni om_ \inb ]iggcn[hn p_cchm \_][om_
ihfs ih_ p_ch q[m jl_m_hn ch nb_ l_]cjc_hn \_^+ Eh ih_ chmn[h]_ Ö nl[hmj f[h n[ *
ncih i` g+ al[]cfcm ni nb_ `il_[lg Ö [ m_p_l_ i_^_g[ i` nb_ al[`n) ^_p_fijcha
cgg_^c[n_fs ^olcha nb_ ij_l[ncih) b[^ ni \_ g[h[a_^ \s [h[mnigimcha nb_ m_*
]ih^ ]iggcn[hn p_ch i` nb_ al[`n ni [ gil_ ^cmn[hn l_]cjc_hn p_ch+ Ocgcf[lfs ni
inb_l mcno[ncihm) ^cm[jj_[l[h]_ i` nb_ mech j[ nn_ lh m_lp_^ [m nb_ ]lcn_lcih
i` nb_ ^[ha_liom f_p_f i` ^cmnol\_^ p_hiom ion`fiq+

0+ Pb_ bs^limn[nc] jl_mmol_ ch ncmmo_m+ ?b[ha_m i` _rnl_gcns jimcncih qcnb
l_a[l^ ni nb_ nlohe ch`fo_h]_ ^_]cmcp_fs cnm \fii^ ]cl]of[ncih \s ]b[hacha nb_
bs^limn[nc] jl_mmol_ WBifeip [h^ Jcf) .643) Kâ>lc_h) .644&+ Pb_l_`il_) ]b[hacha
nb_ jimcncih i` nb_ m_ag_hn ]ip_l_^ \s nb_ al[` n cm kocn_ _``_]ncp_) mcgjf_ [h^
nb_ ihfs [p[cf[\f_ g_nbi^ `il l_aof[ncih i` nb_ \fii^ ]cl]of[ncih+ >s fc`ncha
nb_ _rnl_gcns cn q[m jimmc\f_ ni ^_]l_[m_ nb_ [ ln_ lc[ f ch`fiq [h^8) m cgofn[h_*
iomfs) ni ch]l_[m_ nb_ p_hiom ion`fiq) [h^ pc]_ p_lm[+ Pb_ ijncg[f p_hiom ion*
`fiq Ö [ mfcabnfs bcab_l nb[h hilg[ffs Ö q[m g[chn[ch_^ \s fc`ncha [h^ fiq_l*
cha nb_ _rnl_gcns+ Pbcm g_nbi^ ^_]l_[m_^ nb_ lcme i` nblig\imcm i` nb_ p_hiom
[h[mnigim_m \s ^cmn_h^cha mfcabnfs nb_ p_chm q cnbion ][omcha mcahc`c][hn i_^_g[+
Iil_ip_l) fiq_lcha i` nb_ _rnl_gcns ^cf[n_m [l n_lc_m [h^ ][h \_ om_^ `il g [*
h[acha [ln_ lc[ f mj[mgm ch nb_ al[` n WKâ>lc_h) .644&+

Scnb nl[hmjf[h nm ni fiq_l _rnl_gcnc_m) ]b[ha_ `lig [ bilctihn[f ni p_lnc*
][f jimcncih i` nb_ fcg\ l_mofn_^ ch mcahc`c][hn i_^_g[ i` nb_ al[`n+ Eh ih_
j[nc_hn) qcnb nl[hmj f[h n_^ nbil[]i^ilm[f `f[j ni nb_ nc\c[f l_acih) nb_ _[lfs
fi[^cha i` nb_ fcg\ [n nb_ _h^ i` nb_ nbcl^ jimn*ij_l[ncp_ q__e ][om_^ ij_hcha
i` nb_ monol_m [n m_p_l[f mcn_m i` nb_ qioh^+ ?igjf_g_hn[ls monol_m b[^ ni \_
om_^+ Pb_l_`il_) ch i nb_l j[nc_hnm qcnb al[`nm ni nb_ nc\c[f l_acih) nb_ qioh^
q[m monol_^ qcnb iongimn ][l_ [h^ nb_ mncn]b_m q_l_ l_gip_^ f[n_l nb[h
omo[ffs %[`n_l 0 [h^ gil_ q__em& qb_h [ mifc^ ^_lg[f m][l q[m `ilg_^+ =fmi)
nb_ p_lnc][f fi[^cha i` nb_ fcg\ q[m ch]l_[m_^ ihfs al[^o[ffs+

? K J ? H Q O E K J O

.+ Bl__ nl[hmj f[h n[ ncih i` ]igjimcn_ ncmmo_ al[`nm omcha p[m]of[l gc]li*
[h[mnigim_m cm []]igj[hc_^ \s l_ila[hct[ncih i` nb_ \fii^ ]cl]of[ncih ch nb_
al[`n+ Pb_ jli]_mm i` l_ila[hct[ncih ]ihmcmnm i` 0 j_lci^m+ . Ö m_p_l_ ^cm nol\*
[h]_m i` nb_ \fii^ `fiq %5Ö/1 biolm&) / Ö `ilg[ncih i` p[m]of[l ]ihh_]ncihm
\_nq__h nb_ al[`n [h^ mollioh^cha ncmmo_m W.-Ö.3 ^[sm&) 0 Ö `ch[f l_ila[hct*
[ncih i` nb_ \fii^ ]cl]of[ncih ch nb_ al[`n %m_p_l[f gihnbm&+ Eh nb_ .mn [h^ /h^
j_lci^) nblig\imcm i` p_mm_fm hiolcmbcha nb_ al[`n ]iof^ l_mofn ch cnm h_]limcm+
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/+ Pb_ jlij_l \fii^ mojjfs i` nb_ `l__fs nl[hmj f[h n_^ al[` n gomn \_ m_]ol_^
omcha [fn_lh[ncp_ n[]nc]m [h^ n_]bhc][f [jjli[]b_m) ]bic]_ i` qbc]b cm \[m_^
ih [h[fsmcm i` g[hs ch n_ ll_ f[ n_^ `[]nilm ^_n_lgchcha nb_ [\mifon_ p[fo_m i`
ch^c][nilm i` nb_ \fii^ `fiq ch ch^cpc^o[f ]igjimcn_ al[`nm+

I+ @+
O Q I I = N U

Pb_ j[j_l ^_[fm qcnb _rj_lcg_hn[f [h^ ]fchc][f mno^c_m jlipcha nb[ n `l__
nl[hmjf[hn[ncih i` ]igjimcn_ al[`nm omcha gc]lip[m]of[l [h[mnigim_m cm `iffiq*
_^ \s nbl__ \[mc] j_lci^m i` l_ila[hct[ncih i` nb_ \fii^ ]cl]of[ncih ch nb_
al[`n7 [& j_lci^ i` m_p_l_ ^cmnol\[h]_m i` nb_ \fii^ `fiq %5Ö/1 biolm&8 \X j_*
lci^ i` `ilg[ncih i` nb_ p[m]of[l ]ih_]ncihm \_nq__h nb_ al[`n [h^ mollioh^cha
ncmmo_m %.-Ö.3 ^[sm&8 ]& j_lci^ i` nb_ `ch[f l_ila[hct[ncih i` nb_ \fii^ ] cl]o*
f[ncih ch nb_ a l[ ` n %oj ni m_p_l[f gihnbm&+ Scnbch nb_ .mn [h^ /h^ j_lci^
nblig\imcm i` hiolcmbdcha p_mm_fm nbl_[ n_hm nb_ al[` n qcnb h_]limcm+ Pb_ ch *
`fo_h]_ i` hog\_l i` `[]nilm ih nb_ \fii^ ]cl]of[ncih ch nb_ al[` n cm ^cm]omm_^+

NAOQIA

HcR_dW`c^ReZ`_ UV ]R TZcTf]ReZ`_ dR_XfZ_V Rf T`fcd UV ]R cVgRdTf]RcZdReZ`_

UVd XcVWWVd ^ZTc`TYZcfcXZTR]Vd ]ZScVd

> _ .i i o m m i p) =+ A+) I _ t _ h h n m _ p) E+ =+

Oâ[jjos[hn mol f_m lxmo fn[ nm _rjxlcg_hn[or _n f_m i\m_lp[ncihm ]fchcko_m) f_m [on_olm
jliop_hn ko_ j_h^[hn oh_ nl[hmj f[h n[ ncih fc\l_ ^_m ]igjf_r_m ^_ ncmmo) _``_]nox_ j[l
f[ gxcbi^_ ^_m [h[m+igim_m gc]lip[m]of[cl_m) ih [llcp_ w oh_ nl[hm`ilg[ncih ^_ f[
]cl]of[ncih m[haoch_ ^_ f[ al_``_+ Kh j_on ^cm nchao_l nlicm jb[m_m xfxg_hn[cl_m ^_ f[
nl[hm`ilg[ncih7
[& jb[m_ ^_ ]iojol_ [cao_ ^_ f[ ]cl]of[ncih m[haoch_ %5Ö/1 b_ol_m&)
\& jb[m_ òxn[\ fcmm_g_hn ^_ f[ dih]ncih ^o msmc_g_ p[m]of[cl_ ^_ f[ al_``_ [p_] f_m

ncmmom picmchm %.-Ö.3 diolm&
]& jb[m_ ^_ nl[hm`ilg[ncih `ch[f_ ^_ f[ ]cl]of[ncih m[haoch_ ^o al_``ih %^[hm jfomc_olm

gicm&+
@[hm f[ föl_ _n /_g_ jb[m_) f[ nblig\im_ g_h[]_ f_m p[cmm_[or [ fcg_g[hnm f[ al_``_)
]_ koc jioll[ cn [picl jiol lxmo fn[ n f[ h_]lim_ mo]]x^[hn_ ^o al_``ih+ Aa[f_g_hn) f_
nl[p[cf ^cm]on_ câch`fo_h]_ ^ â[o nl_m `[] n_olm mol .â[fcg_hn[ncih m[haoch_ ^o al_``ih+

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

I^X6deR]Zf_X UVd 6]fe\cVZd]RfWVd SVZ UVc FVgRd\f]RcZdReZ`_ WcVZVc ^Z\c`TYZcfcXZdTYVc

Dc`aWV_

> _ .i o m i q) =+ A+) I _ m _ h n m _ q) E+ =+

=o` Cloh^ pih Bilm]boham_la_\hcmm_h oh^ efchcm]b_h >_i\[]bnoha_h qol^_ h[]b*
a_qc_m_h) ^[mm _m \_c `l_ c_l Q\_lnl[aoha pih C_q_\_eigjf_r_h gcnn_fm ^_l I_nbi^_
pih Icelia_`[mm[h[mnigim_h to _ch_l Qga_mn[fnoha ^_m >fonel_cmf[o`_m ^_m Pl[hmjf[h*
n[n_m eiggn+ I[h e[hh bc_l\_c ^l_c aloh^f_a_h^_ L_lci^_h ^_l Qga_mn[fnoha ohn_l*
m]b_c^_h7 [& ^c_ L_lci^_ ^_l [eon_h Oniloha ^_m >fonel_cmf[o`_m %5Ö/1 On^+&) \& ^c_
L_lci^_ ^_m =hm]bfomm_m ^_m C_`[mm\_nn_m ^_m Pl[hmjf[hn[ n_m oh^ ^_m ogfc_a_h^_h
C_q_\_m %.-Ö.3 P[a_&) ]& ^c_ L_lci^_ ^_l _h^accfc ca_h Qga_mn[fnoha ^_m >fonel_cm*
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f[o`_m ^_l Pl[hmjf[hn[ n_m %g_bl_l_ Iih[n_&+ S[bl_h^ ^_l _lm n_h oh^ tq_cn_h L_lci^m
^libn _ch_ Plig\imcm ^_l ^[m Pl[hmj f[h nw n _ lh[bl_h^_h C_`[mm_ miq7_ _ch_ ^[l[o`*
`ifa_h^_ J_elimcm+ Eh ^_l =l\_cn q_l^_h q_cn_lb ch ^c_ Ach`fccmm_ hi]b [h^_l_l B[e*
nil_h [o` ^c_ >fonp_lmilaoha ^_m Pl[hmjf[hn[ n_m ^cmeonc_ln+

N A O Q I A J
FVT`_deZofTZp_ UV ]R TZcTf]ReZ`_ UV dR_XcV ac`UfTZ` UV ]R cVgRdTf]RcZkReZ`_ UV ]`d

Z_[VcZ`d ^ZTc`bfZcqcXZT`d ]ZScVd

> _ f i o m i p ) =+ A+) I _ t _ h n m _ p) E+ =+

Ah \[m_ [ l_mofn[^im _rj_lcg_hn[f_m s i\m_lp[]cih_m ]fyhc][m m_ ^_go_mnl[ ko_ [f
nl[h mj f[h n[ l fc\l_g_hn_ fim ]igjf_dim ^_ n_dc^im g_^Y+[hn_ _f gxni^i ^_ [h[mnigimcm
gc]lip[m]of[l_m m_ jli^o]_ oh[ l_]ihmncno]czh ^_ f[ ] âl]o f[] âih ^_ m[hal_ _h _f nl[hm*
jf[hn_+ O_ jo_^_ ^c`_lcl _hnl_ nl_m j_lyi^im \wmc]im ^_ ^c]b[ l_]ihmncno]czh7 [& _f ^_
nl[m nilhim [ao^im ^_ f[ ]cl]of[]czh ^_ m[hal_ %5 [ /1 bil[m&) \& _f ^_ ]ih_rczh ^_f
][o]_ p[m]of[l ^_f n l[hmj f[h n_ ]ih fim n_dc^im [f_^[õim %.- [ .3 ^y[m&) ]& _f ^_ f[
l_]ihmncno]czh `ch[f ^_ f[ ] cl]o f[ n cih _h _f nl[hmj f[h n_ %_h p[lcim g_m_m&+ Ah _f j_lci^i
ohi s ^im \[s lc_mai ^_ nlig\imcm ^_ fim p[mim ko_ [fcg_hn[h _f nl[hmj f[h n_ s ^_
mo h_]limcm l_mofn[hn_ + Ah _f nl[\[di cao[fg_hn_ m_ ^cm]on_ f[ ch`fo_h]c[ ^_ inlim `[]ni*
l_m mi\l_ f[ [fcg_h+[]czh m[haoyh_[ ^_f nl[hmjf[hn_ +

N A B A N A J ? A O

]cl]of[ncih \s nb_ fi][f ]f_[l_h]_ i` l[^ ci*
[]ncp_ mi^cog+ =g_l+ D_[ln F+) 0670/.) .616+

2+ Cx6cZV_% J' A'3 Ic]lip[m]of[l l_]ih*
mnlo]ncp_ mola_ls+ A^ch\ola) Hih^ih [h^
J_q Uile) ?bol]bcff Hcpchamnih_) .644+

3+ GVcRWo_% 8'% 6f_T\V% <' >'3 Ic]limol*
ac][f ]igjimcn_ ncmmo_ nl[hmj f[h n[ ncih + On+
Hiocm*Pilihni*Hih^ih) Pb_ ?+ R+ Iim\s
?i+) .646+

4+ GkZ]RjXZ% 8' 9'% KYZeT`^S% >' ;'% GTYV_&
\Vc% K'% KRZSV]% D'3 Pb_ f[qm i` `foc^ `fiq
[h^ [ln_ l c[ f al[`ncha+ Oola_ls) 13722) .63-+

@l+ =+ A+ >_fiomip)
O+ I+ Gclipâm S[l I_^c]ch_ =][^_gs)

H_hchal[^) QOON

6-

*' DVec`gd\ZZ% 6' J'% ?cZ]`g% J' G'3 Ic]li*
mola_ls+ I+) J[oe[) .643+

/+ FZSReTYV_\`% D' J'3 Ic]li]cl]of[nils
lcha i` nb_ gs_hn_lc] jf_rom i` nb_ f[la_
chn_mnch_ ch nb_ hilg) [`n_l msgj[nb_nc]
^_]_hnl[fct[ncih [h^ _rj_lcg_hn[f j_l*
`il[ncha qioh^m+ Pb_mcm) Ep[hi*Bl[heipme)
.646+

0+ :`]\`g% 6'% BZ]% 9'3 >fii^ ]cl]of[ncih+
Pl[hmf[n_^ chni Nommc[h) I+) I_^c]yh[)
.643+

1+ ?Vej% G' G'3 I_[mol_g_hn i` l_acih[f



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

H[\il[nils ÜLifsg_lm ch nb_ I_^c]ch_á
@cl_]nil Lli`+ @l+ P+ P+ @[olip[

=+ R+ Rcmbh_pmeccâm Ehmncnon_ i` Oola_ls i` nb_ =IO QOON
@cl_]nil =][^_gc]c[h I+ E+ Gotch

?_hnl[f O]c_hnc` c]*N_m_[l]b Ehmncnon_ i` Onig[nifias) Iim]iq %QOON&
@cl_]nil @l+ R+ I+ >_tloeip

41.,48.14=&38 .3 7*(43897:(9.;* 8:7,*7> 4+ 9-* +&(*
P+ 9# @=QNKR=) BR+ I+ GDEPNKR) 1# =+ >NQOKR=) 3# E+ KOPNAPOKR=) .# G+ PA>HKUAR

Ocfc]ih cgjf[hnm i\n[ch_^ \s nb_lgc] il l[^c[ncp_ pof][hct[ncih [l_ ]o l*
l_hnfs om_^ ch l_]ihmnlo]ncp_ mola_ls i` nb_ `[]_+ Pb_s [l_ om_^ mo]]_m`offs
`il ]ip_lcha ^_`_]nm i` nb_ `[]c[f me_f_nih %.&) \on nb_cl ^_hmcns g[e_m nb_g
ohmocn[\f_ `il ]ip_lcha ^_`_]nm i` mi`n ncmmo_m+ Bil nbcm joljim_ a_f g[n_lc[ fm
jl_j[l_^ \s Ü]if^á pof][hct[ncih %/& il ]ig\ch_^ cgjf[hnm ch]fo^cha mcfc]ih
a_fm [l_ l_]igg_h^_^ %0&+ J_q [ffig[n_lc[fm) \[m_^ ih ifcaimcfir[hm [h^ b[p*
cha jlij_lnc_m mcgcf[l ni nb_ gom]f_ [h^ [^cjim_ ncmmo_m q_l_ ^_p_fij_^ ch nb_
Rcmbg_pmeccâm Ehmncnon_ i` Oola_ls i` nb_ =IO QOON+ Pb_m_ g[n_lc[ fm %nb_ cl
a_h_l[f h[g_ Af[mnimcf IE g_[hm7 _f[mnc] mcfc]ih g[n_lc[ fm g_^c][f chd_]n[\f_&
[l_ fckoc^m mifc^c`scha [`n_l nb_cl chd_]ncih chni nb_ ila[hcmg+ Pb_ mocn[\cfcns
i` nb_m_ g[n_lc[ fm q[m p_lc`c_^ ]fchc][ffs qb_h om_^ `il l_j[cl i` ^_`ilgcnc_m
i` nb_ ]b_mn %/&+

Pb_ jl_m_hn j[j_l ^_[fm qcnb nb_ om_ i` Af[mnimcf IE `il jf[mnc] l_]ihmnlo]*
ncihm i` ^_`_]nm i` nb_ mi`n `[]c[f ncmmo_m i` p[lciom [_ncifias [h^ fi][fct[ncih+

Af[nimcf IE cm [ ]igjioh^ ]ihmcmncha i` nqi ]igjih_hnm7 \[mc] jifsg_l
[h^ [ b[l^_h_l+ Bil nb_ \[mc] jifsg_l nb_ ifcaimcfir[h *[) q*^cif i` nb_ chcnc[f
pcm]imcns i` / ji[m_m) [h^ `il nb_ b[l^_h_l [ gcrnol_ %.7.& i` f_[^ i]ni[n_
$[h^ n_nl[_nirnmcf[h q_l_ om_^+ ?ih]_hnl[ncih i` nb_ b[l^_h_l) acp_h [m nb_
q_cabn l[nci) l[hacha \_nq__h -+67.-- [h^ .+27.--) _h[\f_^ om ni i\n[ch g[*
n_lc[fm i` ^c``_l_hn _f[mnc]cns %n[\+ .&+ Pb_ b[l^_h_l q[m [^^_^ ni nb_ jifsg_l
ch ^lijm oh^_l ]ihncho[f mncllcha+ %?ihp_lmcih i` nb_ q_cabn l[nci ni nb_ hog\_l
i` ^lijm cm acp_h ch n[\f_ .&+ Af[mnimcf IE q[m chd_]n_^ mo\]on[h_iomfs omcha
mslcha_m N_]il^ qcnb [ `clg hon ohcih i` h__^f_m i` nb_ ^c[g_n_l .)2Ö/)- gg+
Pb_ [giohn i` Af[mnimcf IE h_]_mm[ls ni `cff [ ^_`_]n q[m _mncg[n_^ /Ö0 ^[sm
\_`il_ nb_ ij_l[ncih omcha chd_]ncihm i` hipi][ch_ il q[r gi^_fm+ Af[mnimcf IE
q[m chd_]n_^ oh^_l [h chnl[p_hiom h_oli f_j n[h[_mnb_mc[ il q cnbion [hs
[h[_mnb_mc[+

05 j[nc_hnm %00 qig_h [h^ 2 g_h& [a_^ `lig .5 ni 2- s_[lm qcnb ^_`il*
gcnc_m i` mi`n `[]c[f ncmmo_m q_l_ nl_[ n_^ molac][ffs [n nb_ @_j[lng_hn i` Ool*
ac][f Onig[nifias i` nb_ ?_hnl[f O]c_hnc`c]*N_m_[l]b Ehmncnon_ i` Onig[nifias+
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Eh ][m_m i` b_gc[nlijbs [h^ fcji^smnlijbs i` nb_ `[]_ nb_ molac][f nl_[ ng_hn
q[m j_l`ilg_^ [`n_l ]igjf_ncih i` [nlijbc] jli]_mm_m+

Scnb l_a[l^ ni nb_ [_ncifias i` nb_ ^_`_]nm nbl__ aliojm i` j[nc_hnm q_l_
^cmnchaocmb_^7 .+ \cf[n_l[f fcji^smnlijbs i` nb_ `[]_ %// j[nc_hnm&) /+ b_gc[*
nlijbs i` nb_ `[]_ %4 j[nc_hnm&) 0+ ]ig\ch_^ ^_`ilgcnc_m i` nb_ `[]c[f me_f_nih
[h^ mi`n ncmmo_m %6 j[nc_hnm&+ @_`_]nm [h^ ^_`ilgcnc_m i` Oi`n ncmmo_m i` nb_
`[]_ q_l_ miol]_ i` chn_hm_ g_hn[f [h^ jbsmc][f mo``_lcha i` nb_ j[nc_hnm+

?b[l[]n_lcmnc] `_[nol_m i` \cf[n_l[f fcji^smnlijbs %>[ll[ko_l*Ocgihmâm
^cm_[m_& [l_ nb_ `iffiqcha) ^cm[jj_[l_h]_ i` nb_ [^cjim_ ncmmo_ i` nb_ `[]_)
ojj_l j[lnm i` nb_ nlohe) [lg acl^f_) jlircg[f j[lnm i` nb_ [lgm) [h^ cnm l_ *
^cmnlc\oncih ni nb_ j_fpc] acl^f_ [h^ nbcam+ =n jl_m_hn) hi _r[]n _rjf[h[ncih i`
[_ncifias i` nbcm ^cm_[m_ _rcmnm+ Enm g[ch `_[nol_ Ö nb_ ^cmnol\_^ g_n[\ifcmg
i` nb_ [^cjim_ ncmmo_ Ö moaa_mnm) biq_p_lf) nb[ n [ ^c_h]_jb[fc] ^cmil^_l cm
chpifp_^ %1&+

=ff iol j[nc_hnm mo``_lcha `lig fcji^smnlijbs q_l_ qig_h+ Pb_ [a_ i`
fcji^smnlijbs i]]oll_h]_ l[ha_^ `lig 3 ni .4 s_[lm) nb_ gimn `l_ko_hn [a_
\_cha 5Ö.- s_[lm+ Pb_ cffh_mm q[m ^_p_fijcha al[^o[ffs) nb_ `clmn msgjnig
q[m [nlijbs i` nb_ `[]_+ Qmo[ffs cn q[m cgjimmc\f_ ni `ch^ [hs ][om_ i` nb_
^cm_[m_+ Eh \cf[n_l[f ^smnlijbs nb_ `[]_ fiim_m cnm lioh^_^ mb[j_ [h^ nb_ ]b__em
[l_ mohe_h \_][om_ i` nb_ mo\]on[h_iom [^cjim_ ncmmo_ ^cm[jj_[l_h]_+ Pb_
`[]c[f gom]f_m b[p_ mb[lj ]ihniolm+ Pb_ mech cm jiliom) mig_ncg_m mfcabnfs
bsj_ljcag_hn_^) [h^ cnm no laiol cm ^_]l_[m_^+ =mnb_hi*h_olinc] msh^lig_ i`
p[lciom chn_hmcns cm ][om_^ \s nb_ `__fcha i` jbsmc][f ch`_lcilcns [m q_ff [m \s
nb_ ]img_nc] ^_`_]n+ Lb[lg[]inb_l[js i` `[]c[f fcji^smnlijbs b[m ihfs fcgcn_^
_``_]nm [h^ cn cm om_^ ni l_gip_ mcgofn[h_iomfs i]]ollcha ^cmnol\[h]_m i` nb_
h_ol[f [h^ _h^i]lch_ msmn_gm+

Eh ][m_m i` \cf[ n_l[f fcji^smnlijbs ^_`ilgcnc_m i` nb_ mi`n ncmmo_m q_l_ l_ *
gip_^ \s \cf[n_l[f mo\]on[h_iom chd_]ncih i` .-Ö0- gf i` Af[mnimcf IE+ @_j_h^*
cha ih nb_ _rn_hn i` nb_ ^_`_]n) [ fnia_nb_l /-Ö3- gf i` nb_ jifsg_l q_l_ ch*
d_]n_^ chni nb_ mo\il\cni*]_lpf][f l_acihm+ Pb_ mcn_ i` nb_ chd_]cih q[m nl_[ n_^
qcnb ]]ffi^cog+

Pb_ g[ch ]fchc][f `_[nol_ i` jlial_mmcp_ b_gc[nlijbs cm nb_ ]ihnchoiom
nbchhcha i` ih_ b[f` i` nb_ `[]_ ^o_ ni [nlijbs i` nb_ mech [h^ mo\]on[h_iom
[^cjim_ ncmmo_+ @smnlijbs i` gom]f_m cm hin _r]_jncih[f) nb_ ][lncf[a_m [h^
\ih_m [l_ [``_]n_^ l[l_fs+ Pb_ j[nc_hnm [l_ g[chfs ]bcf^l_h i` m]biif [h^ j l_ *
m]biif [a_+ Eh iol 4 j[nc_hnm mo``_lcha `lig b_gc[nlijbs i` nb_ `[]_ nb_ `clmn
mcah i` nb_ cffh_mm i]]oll_^ [n nb_ [a_ i` 2Ö.4 s_[lm8 nb_ ][om_ i` nb_ cffh_mm
q[m hin c^_hnc`c_^+ D_gc[nlijbs [``_]n_^ nb_ f_`n mc^_ i` nb_ `[]_ ch 2 j[nc_hnm)
nb_ gc^^f_ [h^ fiq_l `[]_ [nlijbc_^ ch 2) nb_ qbif_ `[]_ ch / j[nc_hnm+ @o_ ni
nlijbc] ^cmnol\[h]_m nb_ mech q[m nbch) qlchef_^) [h^ qcnbion mo\]on[h_iom
[^cjim_ ncmmo_+ @smnlijbs i` gom]f_m cm hin _r]_jncih[f) nb_ ][lncf[a_m [h^
`oh]ncih q[m hilg[f+ Pb_ jlihioh]_^ ^img_nc] ^_`_]n l_mofn_^ ch [mnb_hi*
h_olinc] msh^lig_+

Pb_ j[nc_hnm mo``_lcha `lig b_gc[nlijbs i` nb_ `[]_ q_l_ nl_[ n_^ \s
chd_]ncha ./Ö12 gf i` Af[mnimcf IE nblioab m_p_l[f joh]nol_m+
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Z

P[\+ .+ Pb_ b[l^_h_l ]ih]_h nl[ ncih [h^ ]ihmcmn_h]s i` A f[mnimcf IE

? ih]_hnl[ncih i` nb_ b[l^_h_l
I [n_lc[f jli^o]_^

ch p cnli
S _cabn l[ nci ni nb _ \[mc]

jifsg_l
@ lijm.& `il .- g f

i` nb _ \[mc] jifsg_l

-+6 .-- .5 a_f
.+- .-- /- a_f
.+. .-- // a_f
.+/ .-- /1 mi`n l_mch
.+0 .-- /3 mi`n l_mch
.+1 .-- /5 mi`n l_mch
.+2 .-- 0- mi`n l_mch

S _cabn i` . ^lij cm -+--42 al[g

Pb_ 0l^ alioj i` ^_`_]nm ]ihmcmn_^ i` nl[og[nc] ^_`ilgcnc_m i` nb_ `[]c[f
Oe_f_nih [h^ mi`n ncmmo_m %/ j[nc_hnm&) imn_igs_fcncm i` nb_ g[h^c\f_ %/ j[*
nc_hnm& [h^ ]iha_hcn[f [hig[fc_m %2 j[nc_hnm&+

Pb_ mj_]c[fcns i` nl_[ ng_hn ch nbcm alioj q[m ^_n_lgch_^ \s nb_ h_]_mmcns
ni l_]ihmnlo] n mi`n ncmmo_m [`n_l jl_pciom l_gip[f i` me_f_n[f ^_`ilgcnc_m+ Pb_l_*
`il_) jf[mnc] l_]ihmnlo]ncih i` nb_ g[h^c\f_ [h^ tsaig[nc]i*ch`l[il\cn[f l_acih)
omcha mcfc]ih cgjf[hnm) q[m j_l`ilg_^ ch 4 j[nc_hnm j l_j[l[ nils ni chd_]ncha

R /Ö35 gf i` Af[mnimcf IE ni l_gip_ ^_`ilgcnc_m i` nb_ mi`n ncmmo_m+
=`n_l nb_ jifsg_l [^gchcmnl[ ncih nb_ j[nc_hnm b[^ ni mn[s ch \_^ `il /1

biolm+ Scnbch nbcm j_lci^ nb_ b[l^_hcha i` Af[mnimcf IE ch nb_ ila[hcmg q[m
omo[ffs ]igjf_n_^+ Pb_ jimnij_l[ncp_ ]iolm_ q[m m[ncm`[]nils+ Pb_ \i^s n_g*
j_l[ nol_ q[m _cnb_l hilg[f il ch]`l_[m_^ ni 04+2 ^_al__m ?+ K_^_g[ i` nb_
`[]_ l_[]b_^ cnm g[rcgog qcnbch /Ö0 ^[sm [h^ nb_h mfiqfs l_]_^_^+ En ^_*
]l_[m_^ ]ihmc^_l[\fs [ ` n_ l /Ö0 q__em [h^ nb_ j[nc_hnm q_l_ ^cmgcmm_^ ch
[ aii^ ]ih^cncih+ ?img_nc] l_mofnm q_l_ aii^ ih _r[gch[ncih 3 [h^ ./ gihnbm

P[\ + /+ P b_ b[l^ _h_l ]ih]_h nl[ ncih [h^ p c[\ cfcns i` A f[mnimcf I E

? ih]_hnl[ncih i ` nb _ b[l^_h_l
q_cabn l[ nci ni nb _ \[mc] jifsg_l R c[\ cfcns.& ch g cho n_m

-+5 7 .-- ./-
-+6 7 .-- 12
.+- 7 .-- 0-
.+/ 7 .-- /-
.+2 7 .-- .2
/+- 7 .-- .-

'& R c[\ cfcns Ö ncg _ i` fcko c^ ]ihmcmn_h]s
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P[\+ 0+ A f[ m nc] cns i` mi`n ncmmo_m [h^ A f[mnimcf I E b[l^_h cha jli^o]nm

I [n_lc[f Ii^of i` _ f[mnc] cns ) IL[+

>cifiac][f ncmmo_m
mo\]on[h_iom [^cjim_ ncmmo_ -+.-
gom]f_m %p[lciom& - +/ - *- +3 -

A f[mnimcf I E %]ihn_hn i` nb_ mo no lcha msmn_g ) nb _ q_cabn l[ nci
i` nb_ b[l^_h_l [h^ jifsg_l&

-+6 7 .-- -+.0
.+/ 7 .-- -+/6
.+2 7 .-- -+0-

[`n_l nb_ ij_l[ncih+ Pb_ i_^_g[ ^cm[jj_[l_^ ]igjf_n_fs+ Eh ' j[nc_hnm %i` nb_
m_]ih^ alioj g[chfsX [ j[l n i` nb_ chd_]n_^ g[n_lc[ f q[m fimn+ Pbcm q[m
][om_^ \s nb_ fiq q_cabn l[nci Ö -+67.-- Ö i` nb_ b[l^_h_l) [^p[hn[a_ i`
q$b$c]b b[^ \__h m__h ch [ fiha f[mncha ]ihmcmn_h]s i` nb_ fckoc^ %n[\+ /& [h^
cnm `ch[f b[l^_hcha chni [ g[n_lc[f [m `[l [m _f[mnc]cns cm ]ih]_lh_^ p_ls mcgcf[l
ni nb_ [^cjim_ ncmmo_ %n[\+ 0&+ Kh nb_ inb_l b[h^) nb_ b[l^_hcha i` nb_ -+67.--

Bca+ .+ L[nc_hnm G+ @c[ahimcm7 \ cf[n_l[f `[]c[f fcji^smnlijbs) [ Ö \_`il_ nb_ ij_l[ncih)
\ Ö [`n_l nb_ ij_l[ncih

61



+ /+ L[nc_hn C+ @c[ahim_m7 I[rcffi*n[]c[f ^smimnimcm8 [) \ Ö \_`il_ nb_ ij_l[ncih)
]) ^ Ö [`n_l nb_ ij_l[ncih
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gcrnol_ ch nb_ ila[hcmg \_cha l[ nb_ l mfiq) cn n_h^m ni _m][j_ `lig nb_ mcn_ i`
chd_]ncih ni [^d[]_hn ncmmo_m+ S_ b[p_ `ioh^ nb[ n aii^ l_mofnm ][h \_ ao[l[h *
n__^ ihfs qcnb Af[mnimcf IE qcnb [n f_[mn .+/7.-- q_cabn l[nci i` nb_ b[l^_h_l
[h^ \[mc] jifsg_l8 mo]b ]igjioh^m l_g[ch ch nb_ ila[hcmg fckoc^ `il [ gchc*
gog ncg_ %n[\+ /&+

ch 01 j[nc_hnm nb_ fiha*n_lg_^ jimnij_l[ncp_ l_mofnm b[^ \__h i\m_lp_^7
ch 4 j[nc_hnm `il 2 s_[lm) ch .1 j[nc_hnm `il 1 s_[lm) ch 6 j[nc_hnm `il 0 s_[lm
[h^ ch 1 j[nc_hnm `il / s_[lm+ Eh [ff i` nb_g nb_ l_fc_` i` nb_ `[]c[f mi`n ncmmo_m
q[m l_mnil_^ [h^ nb_ mech ]ifiol [h^ `oh]ncih i` nb_ g[mnc][nils [h^ `[]c[f
gom]f_m q_l_ hilg[f+ Cii^ l_mofnm q_l_ i\n[ch_^ qcnb /5 j[nc_hnm) m[ncm`[]nils
l_mofnm qcnb 3 j[nc_hnm) qbc]b q_l_ g[chfs j[nc_hnm qcnb `[]c[f b_gc[nlijbs
qb_l_ msgg_nls i` nb_ `[]_ q[m hin l_mnil_^ [h^ [ j[ln i` nb_ mcfc]ih cgjf[hn
q[m nl[hmjim_^ ni nb_ _s_fc^m %ch 0 j[nc_hnm&+ S_ b[p_ ni m[s) biq_p_l) nb[ n
l_mnil[ ncih i` nb_ `[]_ msgg_nls ch j[nc_hnm mo``_lcha `lig b_gc[nlijbs cm
l[ nb_ l ^c``c]ofn) `il nb_ [nlijbc] mech jl_p_hnm om `lig chd_]ncha nb_ l_kocl_^
^im_ i` nb_ mcfc]ih ni mnl[ cabn_h nb_ mech ip_l nb_ ^_`_]n+ J_p_lnb_f_mm) [ff nb_
j[nc_hnm q_l_ m[ncm`c_^ qcnb nb_ l_mofnm i` nb_ mola_ls+ Pb_cl [mnb_hi*h_olinc]
l_[]ncihm q_l_ nl_[n_^ [h^ nb_s `_fn ni \_ `off*p[fo_ g_g\_lm i` nb_ mi]c_ns
%`ca+ . [h^ /X) Pbom) l_mofnm i` nb_ ]fchc][f [jjfc][ncih) i` Af[mnimcf IE b[p_
mbiqh nb[n nb_ ]igjioh^ \[m_^ ih ifcaimcfir[h qcnb nb_ b[l^_h_l ch nb_
q_cabn l[nci .+/Ö.+27.-- g__nm l_kocl_g_hnm `il chd_]n[\f_ [ffig[n_lc[fm om_^
ni l_]ihmnlo] n mi`n ncmmo_m+ S_ ][h l_]igg_h^ cnm ]fchc][f om_ ch nl_[ ng_hn
i` fcji^smnlijbs i` nb_ `[]_ [h^ i` m_]ih^[ls ^_`ilgcnc_m i` mi`n ncmmo_m l_mo fn*
cha `lig jf[mnc] l_]ihmnlo]ncihm i` nb_ `[]_ [m q_ff+ Eh nl_[ ng_hn i` b_g c[*
nlijbs i` nb_ `[]_ Af[mnimcf IE mbiof^ \_ ]ig\ch_^ qcnb inb_l g_nbi^m i`
l_]ihmnlo]ncp_ mola_ls+

I+ @+
O Q II= N U

Pb_ chd_]n[\f_ mcfc]ih ]igjioh^ Af[mnimcf IE) b[l^_hcha ch nb_ ila[hcmg)
b[m \__h om_^ `il l_]ihmnlo]ncih i` mi`n ncmmo_m i` nb_ `[]_ i` p[lciom [_ncifias+
05 j[nc_hnm q_l_ nl_[ n_^ 7 // j[nc_hnm qcnb \cf[ n_l[f fcji^smnlijbs) 4 j[nc_hnm
q cnb `[]c[f b_gc[nlijbs [h^ 6 j[nc_hnm qcnb m_]ih^[ls ^_`ilgcnc_m i` `[]c[f
mi`n ncmmo_m+ Pb_ ij_l[ncp_ l_mofnm i\m_lp_^ `il 2 s_[lm b[p_ mbiqh nb[ n n l_ [ n*
g_hn qfcnb Af[mnimcf IE m_]ol_m j_lg[h_hn ]img_nc] l_mofnm+ Pb_ ]igjioh^
cm l_]igg_h^_^ `il ]fchc][f om_+

NAOQIA
@!feZ]ZdReZ`_ UVd `]ZX`dZ]`iR_Vd V_ TYZcfcXZV cVT`_decfTZZgV UV ]R WRTV

@ [ o l i p [) P+ P+) G b c n l i p) B+ I+) > l o m i p [ ) H+ =+) K m n l _ n m i p [) J+ E+)
P _ \ .i s _ p) E+ G+

H_ jifsg_l_ ^o mcfc]ih_ %Af[mnimcf IE& koc m_ mifc^c`c_ m_of_g_hn [jlöm m[ jxhxnl[*
ncih ^[hm .âila[hcmg_) ]_ koc _mn ]ihp_h[\f_ jiol .â[jjfc][ncih w chd_]ncih) [ xcx onc fcm_
jiol f_m l_]ihmnlo]ncihm jf[mncko_m ^_m ^x`[onm ^_ f[ `[]_) ^_ Rxncifiac_ p[lcx_+ Kh
[ nl[cnx 05 g[f[^_m7 // g[f[^_m [p_] f[ fcji^smnlijbc_ \cf[nxl[f_) 4 g[f[^_m [p_]
.âb x h l [nlijbc_ ^o pcm[a_ _n 6 g[f[^_m jlxm_h n[ c_h n f_m ^x`[onm m_]ih^[cl_m ^_m ncmmom
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=

giom+ H_m lxmo fn[ nm ^o nl[ cn_g_h n ihn xnx i\m_lp_m j_h^[hn 2 [hm _n ihn jliopx ko_
.$oncfcm[ncih ^ âAf[mnimcf IE [mmol_ oh \ih _n ^ol[\f_ _``_n ]imgxncko_+ H_ g[n_lc_ f _mn
l_]igg_h^x jiol .â[jjfc][ncih ?fchcko_+

V Q O = I I A J B = O O Q J C
8ZV JVchV_Uf_X g`_ C]ZX`dZ]`iR_V_ SVZ UVc cV\`_decf\eZgV_ 7YZcfcXZV UVd ;VdZTYed

@ [ o l i p [) P+ P+) G b c n l i p) B+ I+) > l o m i q [) H+ =+)K m n l _ n m i q [) J+ E+)
P _ \ .i s _ p) E+ G+

@[m Ocfceihjifsg_l %Af[mnimcf IE&) ^[m _lmn cg Kla[hcmgom _ lm n[ l l n oh^ mc]b ^[b_l
tol =hq_h^oha [fm Ehd_encih _ca_h_l) qol^_ \_c jf[m ncm]b_h N_eihmnloencih_h pih
K_mc]bnm^_y_en_h p_lm]b c_^_h_l ãncifiac_ p_lq_h^_n+ Rih 05 mi \_b[h^_fn_h L[nc_h*
n_h fcnn_h // L[nc_hn_h [h \cf[ n_l[ f_l Hcji^smnlijbc_) 4 L[nc_hn_h [h D_gc[nlijbc_ ^_m
C_mc]bnm oh^ 6 L[nc_hn_h [h m_eoh^[l_h @_`_en_h ^_l q_c]b_h C_mc]bnma_q_\_+ @c_
Ala_\hcmm_ ^_l >_b[h^foha qol^_h 2 F[bl_ f[ha \_i\[]bn_n oh^ _lqc_m_h) ^[mm ^c_
=hq_h^oha pih Af[mnimcf IE _ch_h aof_h oh^ ^[o_lh^_h eimg_ncm]b_h A``_en a[l[h*
nc_ln+ @[m I[n_lc[f qcl^ ^[b_l tol efchcm]b_h R_lq_h^oha _gj`ibf_h+

N A O Q I A J
I Z]ZkRTZp_ UV `]ZX`dZ]`iR_`d V_ ]R TZcf[ZR cVT`_decfTeZgR UV ]R TRcR

@ [ o l i p [) P+ P+) G b c n l i p) B+ I+) > l o m i p [ ) H+ =+) K m n l _ n m i p [) J+ E+)
P _ \ .i s _ p) E+ G+

Af jifcg_li ^_ mc fc]ih[ %Af[mnimcf IE& ko_ m_ mifc^c`c][ mzfi ^_mjoxm ^_ m_l chnli^o*
]c^i _h _f ila[hcmg_ s _m) jo_m) [^_]o[h^i j[l[ m_l chnli^o]c^i g_^c[hn_ chs_]]cih_m)
`o_ oncfct[^i _h f[m l_]ihmnlo]]cih_m jfwmnc][m ^_ fim ^_`_]nim ^_ f[ ][l[ ^_ ^c`_l_hn_
_ncifzay[+ @_ 05 j[]c_hn_m mig_nc^im [f nl[ n[gc_hni) // j[^_]c_lih ^_ fcji^cmnli`c[ \cf[*
n_l[f) 4 ^_ b_gc[nli`c[ ^_ f[ ][l[ s 6 ^_ ^_`_]nim m_]oh^[lcim ^_ f[m j[lc_m \f[h^[m ^_ fim
n_dc^im `[]c[f_m+ Him l_mo fn[^im ^_f nl[ n[g c_h ni `o_lih ]ihnlif[^im ^ol[h n_ 2 [`nim)
^_gihmnlwh^im_ ko_ f[ onc fct[ ncih ^_ Af[mnimcf IE a[l[h nct[ oh _`_]ni ]imgxnc]i \o_hi
s ^ol[^_li+ Af g[n_lc[ f _m l_]ig_h^[^i j[l[ f[ onc f ct[ ncih ]fgc][+

N A B A N A J ? A O

*' 6cfd`gR% @' 5'% HVS]`jVg% =' ?'3 Pl_[n*
g_hn i` >[ll[ko_l*Ocgihâm ^cm_[m_ [h^ i`
jlial_mmcp_ b_gc[nlijbs i` nb_ `[]_+ =]n[
?bcl+ j f[ m n ) .5) /716) .643+

/+ 8Rfc`gR% H' H'% CdecVZd`gR% B' ='% BVgV&
c`g% 5' B'3 Ocfc]ihm ch pifogchiom jf[mns
i` mi`n ncmmo_m) nb_cl jlij_lnc_m [`n_l cg*

>+

jf[hn[ncih+ Lifsg_lm ch I_^c]ch_) LJN) 3)
07./0) .643+

0+ Bl_h]b L[n_hn Ji+ / 1.6 -32) .646+
1+ HZ\Y`_`gR% 9' D'3 <ja`eYR]R^`&Yja`&

jbsm_[f ^cm_[m_m []]igj[hc_^ \s fcji*
^smnlijbs il i\_mcns+ I[hho[f i` Ah^i*
]lchifias) I+) j+ 50) .640+

Lli`+ P+ P+ @[olip[) =+ R+ Rcmbh_pmecdâm)
Ehmncnon_ i` Oola_ls i` nb_ =IO QOON)

O_ljoebipme[s[ /4) ..0-60 Iim]iq) QOON+
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5 7 H 5 7 < = F I F ; = 5 9 D @ 5 G H = 7 5 9 u + 0% +% * 2 1 .

I_^c][f =][^_gs) Az^ì %Lif[h^&
@_j[lng_hn i` Lf[mnc] Oola_ls
D_[^ =m+ Lli`+ F+ Gloe) I+ @+

@_j[lng_hn i` L[nbifiac][f =h[nigs
D_[^ Lli`+ =+ Golh[niqmec) I+ @+

,.&39 (43,*3.9&1 3*;:8 &8 & '&8.8 +47 9-* )*;*1452*39
4+ 2&1.,3&39 2*1&342&

=+ VEAHEJOGE) I+ LNQOV?VUJOGE

=fnbioab jcag_hn_^ h_pc [l_ l_f[ncp_fs `l_ko_hn f_mcihm) f[la_ ]iha_hcn[f
h_pc n[echa nb_ `ilg i` gihmnliom `c\liom nogiolm [l_ l[ nb_ l l[l_+

Gij` %2& moaa_mn_^ [ ]f[mmc`c][ncih i` h_pc \[m_^ ih nb_cl ^c[g_n_l7 mg[ff
Ö oj ni .+1 ]g) g_^cog Ö .+2Ö.6+6 ]g) f[la_ Ö ip_l /- ]g+ Och]_ nb_ mct_
i` nb_ h_pom ]b[ha_m [m nb_ ]bcf^ aliqm) nbcm cm b[l^fs [ jl_]cm_ ]f[mmc`c][ncih+
Cl__fs %/& ]ihmc^_l_^ [ h_pom f[la_ qb_h cn ]ip_l_^ [h [l_[ f[ la_ l nb[h
6-- ]g/ il chpifp_^ [ ]ihmc^_l[\f_ j[ln i` nb_ `[]_) b[h^ il nlohe+ Knb_l ^_*
`ch_^ [ f[la_ h_pom [m [ f_mcih) nb_ _r]cmcih i` qbc]b _cnb_l ][om_m mcahc`c][hn
^_`ilgcns il cm cgjimmc\f_ ni j_l`ilg ch [ mchaf_ ij_l[ncih %/&+

H[la_ jcag_hn_^ h_pc %HLJ& omo[ffs _rbc\cn [ n_h^_h]s ni `iffiq nb_ ^cmnl c*
\oncih j[nn_lh i` ^_lg[nig_m) il nb_s g[s i]]ol ch \[nbcha*nlohe*) p_mn*) mf__p_*
il mni]echa j[nn_lhm %.&+ E` nb_ cl ]b[l[]n_lcmnc] [jj_[l[h]_ Ö _rn_hmcp_) bsj_l*
jcag_hn_^) omo[ffs b[cls nbc]e_hcha i` nb_ mech Ö cm []]igj[hc_^ \s ]ihmc^_l*
[\f_ jlifc`_l[ncih i` `c\liom ncmmo_ [h^ \s b_gimn[mcm) HLJ \_]ig_ gihmnliom
ch mct_+ Pb_ ]fchc][f jc]nol_ g[s moaa_mn h_oli`c\lig[nimcm il _f_jb[hnc[mcm
h_olig[nim[) ch nb_ ]iolm_ i` qbc]b bsj_ljcag_hn[ncih ][h i`n_h \_ i\m_lp_^+
Diq_p_l) nb_ \[mc] `[]nil ch ^c[ahimcm cm nb_ l_mofn i` bcmnifiac][f _r[gch[ncih+
HLJ ]ihn[ch p[lciom _f_g_hnm i` h_ol[ f ]l_mn ilcach) ^ c``_l_hnc[ncha moj_l`c*
]c[ffs ch nb_ ^_lgcm chni g_f[hi]sn_m il h_pi]sn_m [h^) ^__j ch nb_ mech il ch
nb_ mo\]on[h_iom ncmmo_) chni h_olic^ mnlo] nol_m l_m_g\fcha h_oli`c\lig[ i` nb_
mech il `c\liom bcmnci]snig[+ Pb_ f[nn_l ]igjih_hn) l_mofncha `lig ^_mgijf[mc[)
cm l_mjihmc\f_ `il nb_ lo\\_ls ]ihmcmn_h]s [m q_ff [m `il nb_ ]ihmc^_l[\f_ nb c]e*
h_mm i` nb_ nogiol %0&+ En cm mnl_mm_^ nb[n g[fcah[hn g_f[hig[m ilcach[ncha
`lig HLJ ^c``_l `lig inb_l g_f[hig[m i` nb_ mech ch nb_cl ohomo[f bcmnifiac][f
`_[nol_m qcnb [ p[lc_ns i` ^cp_lm_ ]igjih_hnm8 nb_s ][h _p_h ]ihn[ch b_ n_ li *
fiaiom g_m_h]bsg[f ]igjih_hnm ^c``_l_hnc[ncha chni lb[\^igsim[l]ig[ [h^
fcjim[l]ig[ %0&+
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Sb_h [ h_pom chpifp_m nb_ b_[^ [h^ h_]e cn g[s ]i_rcmn qcnb f_jnig_hch*
a_[f g_f[hi]snimcm) qbc]b g[e_m nb_ jliahimcm qilm_ [m cn g[s f_[^ ni ]_l_\li*
mjch[f `foc^ l_miljncih cgj[clg_hn [h^,il ni g[fcah[hn nl[hm`ilg[ncih %.)3&+
Pb_ `l_ko_h]s i` HLJ jlial_mmcih chni g[fcah[hn g_f[hig[ cm _mncg[n_^ [n
/ ni 1/ j_l ]_hn %.) /) 0) 1) 2) 3&+ =]]il^cha ni N__^ %3&) 06 ][m_m i` g[fcah[hn
ncl[hm`ilg[ncih ch j[nc_hnm qcnb HLJ b[^ \__h ^_m]lc\_^ \s .632+ En cm qilnb
mnl_mmcha nb[ n 1- j_l ]_hn i` g[fcah[hn g_f[hig[m ch ]bcf^l_h ^_p_fij ih nb_
\[mcm i` HLJ %Bcmb Ö [`n_ l .&+ HLJ g[chfs i]]ol \_`il_ g[nolcns) [h [^ofn)
nbioab) ][hhin \_ m[c^ ni \_ `l__ `lig [hs mo]b ^[ha_l+ G[jf[h %1& l_jiln_^
nb[n ch bcm m_lc_m 3- j_l ]_hn i` [ff g_f[hig[ ][m_m ^_p_fij_^ `lig HLJ ^olcha
nb_ `clmn ^_][^_ i` fc`_) .- j_l ]_hn ch nb_ m_]ih^) [h^ 0- j_l ]_hn i]]oll_^
nb_l_[`n_l+

En cm ^c``c]ofn ni nl[]_ nb_ bcmnia_h_mcm i` g[fcah[hn g_f[hig[ ch mo]b
][m_m+ N__^ q[m [\f_ ni _mn[\fcmb cn ch ihfs ih_ nb cl^ i` bcm j[nc_hnm+ En cm
nbioab nb[ n nb_ mn[lncha jichn `il g[fcah[hn jlifc`_l[ncih ][h \_ nb_ g[lach[f
]igjih_hn i` nb_ h_pom il [ \fo_ h_pom) nbioab mig_ [onbilm ]f[cg nb[n nb_
h_olic^ _f_g_hn ^__j ch nb_ mo\]on[h_iom ncmmo_ il ch nb_ ^_lgcm g[s [fmi
oh^_lai g[fcah[hn nl[hm`ilg[ncih %.) 0&+ Pb_l_`il_) ][l_`of \cijms cm [h cg*
jiln[hn ch^c][ncih `il [hs `onol_ molac][f nl_[ng_hn+

=+ S+) [ 0. s_[l if^ g[h %]fch+ hin_m Ji+ /-/1X q[m [^gcnn_^ ni nb_ @_j[ln*
g_hn i` Lf[mnc] Oola_ls) I_^c][f =][^_gs i` Hz^ì) ch I[l]b .65/ qcnb [ f[la_

Bca+ .+ Ll_ij_l[ncp_ `lihn pc_q ^_gihmnl[ncha [ ac[hn nogiol ]ip_lcha nb_ qbif_ \[]e
[h^ mbiof^_lm+

? = O A N A L K N P
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^_`ilgcns i` nb_ nlohe) j[ch ch nb_ fog\[l l_acih [h^ fcgcn_^ jbsmc][f []ncpcns+
Kh _r[gch[ncih) [ ac[hn nogiol b[hacha ^iqh ch nb_ `ilg i` [ nqi*j[ln lo]e *
m[]e ]ip_lcha nb_ \[]e `lig nb_ h[j_ [h^ mbiof^_lm ^iqh ni nb_ fog\[l l_acih
q[m `ioh^ %Bca+ .) /&+ Pb_ q_cabn i` nb_ _r]_mm ncmmo_ g[mm q[m _mncg[n_^ [n

Bca+ /+ Ll_ij_l[ncp_ jimn_lcil pc_q ^_gihmnl[ncha [ ac[hn nogiol
b[hacha ^iqh ch nb_ `ilg i` [ nqi*j[ln lo]em[]e

[\ion 1- ecfial[gm+ Pb_ mech ]ip_lcha nb_ nogiol q[m fcabn*\liqh) qcnb ho*
g_liom nchs bsj_ljcag_hn_^ mjinm) lioab) bsj_le_l[ninc]) qcnb m][hns b[cl+
Iicl_ip_l) gofncjf_ ^cmj_lm_^ mg[ff jcag_hn_^ h_pc q_l_ `ioh^ ih nb_ mech
i` nb_ ]b_mn) [lgm) [h^ \onni]em+ Ocahm i` ash_]ig[mnc[ q_l_ [fmi hinc]_^+ Pb_
j[nc_h nâm ginb_l l_jiln_^ nb[ n cgg_^c[n_fs [`n_l ]bcf^\clnb mb_ hinc]_^ [ f[la_)
`f[n bsj_ljcag_hn_^ [l_[ ih nb_ mech i` nb_ h_q\ilh) lioabfs ]ill_mjih^cha
ni nb_ j_^oh]f_ i` nb_ jl_m_hn nogiol+ Oig_ ncg_ f[n_l) hog_liom mjinm i` gil_
chn_hmcp_ jcag_hn[ncih [jj_[l_^+ Sb_h nb_ ]bcf^ q[m [\ion .- s_[lm if^) bcm
ginb_l hinc]_^ [ jlinlomcih i` nb_ h_pom qcnbion [hs ]b[ha_ ch cnm mct_+ Pb_
gimn chn_hmcp_ l[ n_ i` aliqnb q[m i\m_lp_^ `lig nb_ [a_ i` .2 ni .5+ Pb_ j l_ *
m_hn mct_ q[m l_[]b_^ [n nb_ [a_ i` /2+ @olcha nb[ n j_lci^) nb_ j[nc_h n q[m
mo]]_mmcp_fs [^gcnn_^ ni m_p_l[f molac][f ^_j[lng_hnm+ Diq_p_l) hi nl_[ ng_hn
q[m oh^_ln[e_h+ En q[m ^_]c^_^ [n iol ^_j[lng_hn ni l_m_]n nb_ nogiol a l[^o *
[ffs+ @olcha nb_ `clmn ij_l[ncih) [ fiq_l j[ln i` nb_ nogiol q_cabcha .- ea q[m
_r]cm_^+ Pb_ bcmnifiac][f ^c[ahimcm q[m nb_h7 ch nl[^_lg[f [h^ mo\^_lg[f jca*
g_hn_^ h_pom qcnb h_olih_p[f ]igjih_hnm []]igj[hc_^ \s ^c``om_ `c\limcm [h^

* ) )



bs[fchct[ncih %Bca+ 0 )1& + Limnij_l[ncp_ mojjol[ncih l_kocl_^ nb_ j[nc_h nâm bimjc*
n[fct[ncih [n nb_ molac][f ^_j[lng_hn `il 0 gihnbm+ =`n_l .2 gihnbm) [hinb_l
ij_l[ncih q[m j_l`ilg_^) [h^ /*ea j[ln i` nb_ nogiol b[hacha ^iqh `lig nb_
g_^cijimn_lcil j[ln i` nb_ f_`n mbiof^_l q[m _r]cm_^+ Pb_ b_[fcha q_hn qcnbion

Bca+ 2 Ji^of[l g_f[hig[ ^_p_fij_^ ch nb_ a c[hn ]iha_hcn[f h_pom %[lliq&

]igjfc][ncihm+ Pb_ j[nc_hn l_[jj_[l_^ [n iol ^_j[lng_hn m_p_l[f gihnbm f[n_l
]igjf[chcha i` q_[eh_mm [h^ ]ihmc^_l[\f_ j[ch ch nb_ fog\i*m[]l[f l_acih i`
nb_ mjch_) [m q_ff [m i` of]_l[ncih i` nb_ nogiol+ @olcha nb_ ]fchc][f _r[gc*
h[ncih) [ \fo_*\f[]e hi^of_ 1 ]g ch ^c[g_n_l [h^ / ]g nbc]e qcnb m_p_l[f iitcha
of]_l[ncihm q[m hinc]_^ %Bca+ 2&+ Eh nb_ lcabn [rcff[) [ alioj i` _hf[la_^ fsgjb
hi^_m q[m `ioh^+ Pb_ j[nc_hn q[m bimjcn[fct_^ \_][om_ i` _r]lo]c[ncha j[ch ch
bcm mjch_ qbc]b q[m l_^o]_^ ihfs [`n_l nb_ _rnl[g_hcha_[f [^gchcmnl[ ncih i`
giljbch_+ Oolac][f nl_[ ng_hn qcnb [^dop[hn ]b_ginb_l[js q[m jf[hh_^+ @olcha
nb_ ij_l[ncih) j[l n i` nb_ nogiol qcnb [ mnlihafs bsj_ljcag_hn_^ h_ijf[mg q[m
qc^_fs l_m_]n_^) [h^ m_p_l[f fsgjb hi^_m) _[]b 2 \s 2 ]g ch mct_) q_l_ l_gip_^
`lig nb_ [rcff[+ Pb_ bcmnifiac][f ^c[ahimcm q[m7 jcag_hn_^ _rof]_l[n_^ g[fcah[hn
g_f[hig[ i` nb_ hi^of[l nsj_ %?f[le ERX qcnb g_n[mn[m_m chni hog_liom fsgjb
hi^_m+ = jc]nol_ ]ihmcmn_hn qcnb ch nl[^_lg[f [h^ mo\^_lg[f h_pc q[m `ioh^ ch
nb_ l_m_]ncih fch_m %Bca+ 3)4&+ Pb_ qioh^ mojjol[n_^8 nb_ j[nc_hn ^c_^ qcnb
msgjnigm i` m_jmcm ch nb_ m_]ih^ jimn*ij_l[ncp_ q__e+ =onijms ]ih`clg_^ nb_
]fchc][f ^c[ahimcm [h^) ch [^^cncih) g_n[mn[m_m i` g_f[hig[ q_l_ c^_hnc`c_^ ch
nb_ foham [h^ nb_ g_^c[mnch[f fsgjb hi^_m+

.-.



@ E O ? Q O O E K J

S_ `ioh^ hi fcn_l[ls ^_m]lcjncih i` [ h_pom ]ip_lcha /- " i` nb_ \i^s
modl`[]_) c+_+ 1)--- ]g/ ]igj[l[\f_ ni nb_ ][m_ i` iol j[nc_hn+ Pb_ _rnl_g_fs
chn_hmcp_ aliqnb i` nb_ h_oli`c\liom j[ln i` nb_ nogiol) []ncp[n_^ [n [^i*
f_m]_h]_) hin ihfs ^cm`caol_^ nb_ j[nc_hn \on [fmi fcgcn_^ bcm jbsmc][f []ncpcns
iqcha ni nb_ gihmnliom) j_h^ofiom nogiol g[mm ]igjl_mmcha cnm j_^oh]f_) nbom
?[omcha cgj[clg_hn i` bcm \fii^ ]cl]of[ncih+ Iimn [onbilm [l_ ch `[piol i`
l[^c][f nl_[ ng_hn i` ][m_m i` HLJ+ @_mjcn_ [nn_gjn_^ molac][f nl_[ng_hn) iol
j[nc_hn ^c_^ i` m_jmcm qcnb g_n[mn[nc] g[fcah[hn mjl_[^+ =m hi g_n[mn[m_m q_l_
`ioh^ ^olcha nb_ jimngiln_g _cnb_l ch nb_ mjch[f g_hcha_m il ch nb_ p_ln_\l[f
]ifogh) cn ][h \_ [mmog_^ nb[n nb_ fog\[l j[ch q[m ][om_^ \s ]igjl_mmcih il
\s h_ijf[mnc] ch`cfnl[ncih i` nb_ h_lp_ nlohem ch nb_ nogiol cnm_f` [h^ ch nb_
mo\d[]_hn ncmmo_m+ Blig nb_ gc]lim]ijc] jc]nol_ cn ][h \_ ]ih]fo^_^ nb[n nb_
chnl[^_lg[f il mo\^_lg[c j[lnm i` nb_ nogiol gomn b[p_ \_]ig_ g[fcah[hn [m
hi `oh]ncih[f []ncpcns i` nb_ h_pom q[m `ioh^+ Eh iol ][m_) c n cm gimn ohfce_fs
nb[ n nb_ [nn_gjn_^ nl_[ ng_hn ]iof^ b[p_ ch`fo_h]_^ nb_ []ncp[ncih i` nb_ h_pom
il cnm `ch[f g[fcahct[ncih+ En cm ]_ln[ch) biq_p_l) nb[ n nl_[ ng_hn q[m oh^_ln[e_h
`[l nii f[n_+ =h _[lfc_l bcmnifiac][f p_lc`c][ncih i` nb_ f_mcih qiof^ b[p_ j_l*
gcnn_^ nb_ ij_l[ncih ni \_ j_l`ilg_^ oh^_l go]b gil_ `[piol[\f_ ]ih^cncihm+
Pb_ `ch[f ^c[ahimcm q[m _mn[\fcmb_^ go]b nii f[n_ `il nb_ f_mcih moaa_mn_^ nb_
jl_m_h]_ i` h_oli`c\lig[nimcm l[ nb_ l nb[h [ jcag_hn_^ h_pom+ En q[m ihfs [`n_l
\cijms [h^ bcmnifiac][f _r[gch[ncih nb[n nb_ nlo_ h[nol_ i` nb_ nogiol q[m
`ch[ffs c^_hnc`c_^+ Eh fcn_l[nol_) nb_ cgjiln[h]_ i` _[lfs bcmnifiac][f _r[gc*
h[ncih cm ^ofs mnl_mm_^ %0X+

F* D+

O Q II= N U

Pb_ ][m_ i` [ 0.*s_[l if^ g[h qcnb [ ac[hn ]iha_hcn[f jcag_hn_^ h_pom
]ip_lcha nb_ qbif_ \[]e [h^ mbiof^_lm cm ^_m]lc\_^+ Oolac][f nl_[ ng_hn q[m
mn[ln_^) [h^ j[ln i` nb_ nogiol q_cabcha .- [h^ / ea q_l_ mo]]_mmcp_fs _r]cm_^+
@olcha nb_ ]iolm_ i` nl_[ ng_hn [ g[fcah[hn g_f[hig[ ^_p_fij_^+ Pb_ j[nc_hn
^c_^ i` m_jmcm [h^ g_f[hig[niom g_n[mn[m_m+ Eh nb_ [o nbilmâ ijchcih) nl_[ ng_hn
q[m mn[ln_^ nii f[n_+

NAOQIA
@xZ^^V_dV _RVgfd T`_XV_ZeR] T`^^V W`_UV^V_e Uf UngV]`aaV^V_e

Uf ^n]R_`^V ^R]ZX_ZdR_e

V c _ f c h m e c ) =+) L l o m t ] t s h m e c ) I+

@_m]lcjncih ^o ][m ^ âoh g[f[^_ ^_ 0. [hm [p_] oh cgg_hm_ h[_pom ]iha_hcn[f
]iopl[hn) nion f_ ^im _n f_m xj[of_m+ Kh [ _rx]onx oh nl[ cn_g_hn ]bclolac][f ^oko_f
lxmofn[ c n oh _hf_p_g_hn lxommc ^_m j[lnc_m ^o h[_pom) j_m[hn_m .- _n / ea+ =o ]ioln ^o
nl[ cn_g_hn ofnxlc_ol) oh gxf[hig_ g[fcahcm[hn mâ_mn ^xp_fijjx+ H[ g[f[^_ _mn ^x]x^x
j[l mocn_ ^_ f[ m_jnc]xgc_ _n ^_m g_n[mn[m_m ^o gxf[hig_+ O_fih .âijjchcih ^_m [on_olm)
f_ nl[ c n_g_hn [ xnx _h nl_jlcm nlij n[l^+

* ) +



°

V Q O = I I A J B = O O Q J C
6Z_ cZVdZXVc R_XVS`cV_Vc BRVgfd RZd IcdRTYV UVc 5fdSZZUf_X

VZ_Vd ^R]ZX_ZdZVcV_UV_ AV]R_`^d

V c _ f c h m e c ) =+) L l o m t ] t s h m e c ) I+

>_m]blc_\_h qcl^ _ch 0.*X[blca_l L[nc_hn gcn _ch_g lc_mca_h [ha_\il_h_h J[_pom)
^[m ^_h a[ht_h Nnc]e_h oh^ ^c_ O]bofn_lh \_^_]en+ @_l J[_pom qol^_ ]bclolacm]b \_*
b[h^_fn oh^ P_cf_ pih .- ea oh^ / ea I[mm_ _l`ifal_c]b \_m_cncan+ Swbl_h^ ^_l >_b[h^*
foha _hnqc]e_fn_ mc]b _ch g[fcahcmc_l_h^_m I_f[hig) oh^ ^_l L[nc_hn m n[l\ [h O_jmcm
oh^ I_n[mn[mcm ^_m I_f[higm+ J[]b =hmc]bn ^_l =onil_h qol^_ ^c_ >_b[h^foha pc_f
to mj[n ohn_lhigg_h+

N A O Q I A J
;ZXR_eVdT` _Vg` T`_Xn_Ze` T`^` SRdV aRcR ]R Vg`]fTZp_

UV f_ ^V]R_`^R ^R]ZX_ZkR_eV

V c _ f c h m e c ) =+) L l o m t ] t s h m e c ) I+

O_ ^_m]lc\_ oh _h`_lgi ^_ 0. [`fim ^_ _^[^ ]ih oh h_pi aca[hn_m]i chh[ni ko_ ]o\l_
ni^[ f[ _mj[f^[ s fim big\lim+ O_ jli]_^cz [ oh nl[ n[g c_hni kocl{lac]i _fcgchwh^im_
]ih xrcni j[ln_m ^_f h_pi) ^_ oh j_mi ^_ .- s / eam+ @ol[hn_ _f nl[ n[g c_hni _pifo]czhi
oh g_f[hig[ g[fcahct[hn_+ Af j[]c_hn_ m_ golcz ^_ mxjmcm s g_nwmn[mcm jli^o]ni ^_f
g_f[hig[+ O_a{h f[ ijchcih ^_ fim [onil_m m_ ^_\cz [ oh ]igc_hti n[l^ci ^_f n l [ n [ *
gc_hni+

N A B A N A J ? A O

1+ ?Ra]R_% 9' B'3 Pb_ lcme i` g[fcah[h]s
ch f[la_ ]iha_hcn[f h_pc+ Lf[mn) l_]ihmnl+
Oola+) 207 1/.) .641+

2+ ?`aW% 5' K'% 6Rce% F' G'% <V__VdVj% a'3
?iha_hcn[f h_pi]snc] h_pc [h^ g[fcah[hn
g_f[hig[m+ F+ =g_l+ =][^+ @_lg[n+) .7 ./0)
.646+
/' FVVU% K' 6'% 6VT\Vc% G' K' >c'% 6VT\Vc%

G' K' >c'% BVT\V]% K' F'3 Cc[hn jcag_hn_^
h_pc) g_f[hig[ [h^ g_hcha_[f g_f[hi]s*
nimcm+ =l]b+ @_lg[nif+) 6.7 .--) .632+

@l+ =+ Vc_fchmec)
@_j[lng_hn i` Lf[mnc] Oola_ls)

Gij]cõmec_ai //) 6-*.20 Az^ì) Lif[h^

*' AV ;`gVc_% J' >'3 I_f[hig[ Ö bcm ni*
fiac][f ^c[ahimcm [h^ jliahimcm+ >cijms ch*
n_ ljl_ n[ n cih m_lc_m+ N[p_h Ll_mm) J_q Uile
.650) j+ 36+

/+ ;cVV]Vj% D' K'% AZUU]Ve`_% 5' ;'% 7fc&
eZ_% >' K'3 Eh]c^_h]_ i` g[fcah[h]s ch
ac[hn jcag_hn_^ h_pc+ Lf[mn) l_]ihmnl+ Oola+)
03+ /3) .632+

0+ <V_UcZT\d`_% A' F'% F`dd% >' 7'3 J_i*
jf[mg[m [lcmcha ch ]iha_hcn[f ac[hn h_pc+
=g_l+ F+ Oola+ L[nb+) 27 .-6) .65.+
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F+ A+ Loleshö Qhcp_lmcns I_^c][f B[]ofns) >lhi %?t_]bimfip[ec[X
@_j[lng_hn i` Lf[mnc] Oola_ls

D_[^ Lli`+ R+ Go\wó_e) I+@+) @lO]+

8*38.9.;* +&8(.4(:9&3*4:8 +1&58 <.9- 3*7;:8 (:9&3*:8
+*247.8 1&9*7&1.8 &3) 3*7;:8 8&5-*3:8#

& 57*5&7&947> 89:)>#
R+ NEA>AHKR=) =+ JôIA?

Eh[^_ko[n_ m_hmcncpcns cm [ g[dil ^cm[^p[hn[a_ i` ^cmn[hn `f[jm) j[lnc]of[lfs
ch nb_ b[h^m [h^ nb_ mif_ i` nb_ `iin+ Eh nb_ b[h^m nb_l_ cm fimm i` alcj j_l*
]_jncih l_mofncha ch _[ms chdols il \olhm+ Oif_m [l_ mom]_jnc\f_ ni nb_ ^_p_f*
ijg_hn i` Ünlijbc]á of]_lm Ö ^_]o\cnom of]_lm+

Bil nbim_ l_[mihm) m_hmcncp_ `f[j nl[hm`_l ij_l[ncihm b[p_ \__h ^_p_fij_^
i` f[n_ Ö c+_+) nl[hmj f[h n[ ncihm i` nb_ mech [h^ mo\]oncm ]igjf_n_ qcnb nb_
h_lp_ mojjfs [h^ nb_ ]ill_mjih^cha m_hmcncp_ h_lp_m qbc]b [l_ [h[mnigim_^
ni nb_ mnogjm i` m_hmcncp_ h_lp_m ch nb_ l_]cjc_hn [l_[+ Pb_s [l_ nl[hm`_ ll_^
\s g_[hm i` gc]limola_ls [h^ fi][f [^p[h]_g_hn+ Iimn i` nb_ m_hmcncp_ `f[jm
mi `[l l_jiln_^ mo``_l `lig ]_ln[ ch ^cm[^p[hn[a_m7 nb_s [l_ _cnb_l p_ls mg[ff
il) iqcha ni nb_ gom]f_ nl[hmj f[h n_^ mcgofn[h_iomfs) _r]_mmcp_fs jiq_l`of+
Jil ^i nb_ ]b[l[] n_ l i` nb_cl mech [h^ m_hmcncpcns [fq[sm [^_ko[n_fs g[n]b
nbim_ i` nb_ l_]cjc_hn mcn_) il [a[ch m_]ih^[ls ^_`_]nm acp_ lcm_ ni gil_ ^_*
`ilg[ncih [h^ g[dil `oh]ncih[f cgj[clg_hn+

D_h]_ qbs q_ b[p_ ni fiie `il m_hmcncp_ `f[jm jlipc^cha f[la_ ko[hncnc_m
i` g[n_lc[f$ qcnb [ nbch f[s_l i` `[n) qcnb nb_ nsj_ i` mech [h^ m_hmcncpcns [m
]fim_ ni nbim_ i` nb_ l_]cjc_hn [l_[ [m jimmc\f_) [h^ ih_m nb[n qiof^ hin jlipie_
g[dil `oh]ncih[f ^cmil^_l [h^ ^_`ilg[ncih ch nb_ ^ihil [j_[+

Pb_l_ [l_ nqi m_hmcncp_ [l_[m ][j[\f_) ni [ f[la_ _rn_hn) i` g__ncha nbim_
l_kocl_g_hnm7

nb_ chh_lp[ncih tih_ i` nb_ f[ n_l[ f ]on[h_iom h_lp_ i` nb_ nbcab) [h^ nb_
fiq_l*E_a jilncih i` nb_ chh_lp[ncih tih_ i` nb_ m[jb_hiom h_lp_+

Pb_ [cg i` nb_ jl_m_hn mno^s cm ni ^_p_fij [ molac][f g_nbi^ `il nb_ nl[h m*
`_l i` nb_ nqi chh_lp[ncih tih_m ni nb_ ^cmn[hn l_acihm i` nb_ b[h^ [h^ nb_
mif_ i` nb_ `iin+

= h [ n i g s
Pb_ [h[nigc] mcno[ncih ch nb_ nqi l_acihm q_l_ mno^c_^ ch nb_ l_f_p[hn

fcn_ l[ nol_ [h^ ch m_p_h ][^[p_lm+
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=h[nigs i` nb_ f[ n_l[ f ]on[h_iom h_lp_ i` nb_ nbcab7
Pb_ h_lp_ n[e_m cnm ilcach oh^_l nb_ f[ n_l[ f _^a_ i` nb_ g+ jmi[m g[dil

ni loh pc[ nb_ ][o^[fgimn j[ln i` nb_ g+ ko[^l[ nom fog\ilog [h^ pc[ nb_
cfc[] gom]f_ Ö ]ip_l_^ qcnb `[m]c[_ ihfs Ö i\fcko_fs ni nb_ [hn_lcil moj_lcil

Bca+ .+ @c[al[g i` nb_ chh_lp[ncih tih_ i` nb_ h+ ]on[h_om `_gilcm f[ n_l[fcm ih nb_
l cabn*b[h^ nbcab ch [ ][^[p_l+ Ö Bca+ /+ Ll_j[l[ncih i` nb_ j_lcjb_l[ f mnogj i` nb_
h+ ]on[h_om `_gilcm f[ n_l[fcm l[gc`c_^ chni g[hs \l[h]b_m) [h^ i` cnm _hnls chni nb_
g[le_^ `[m]ci]on[h_iom `f[j qcnb ^cmn[f j_^c]f_ ih nb_ f_`n*b[h^ nbcab %][^[p_l&

cfc[] mjch_+ En nb_h _hn_lm \_h_[nb il chni nb_ chaoch[f fca[g_hn [h^ chni nb_
f[]oh[ gom]ofilog+ Blig nb_l_ cn _g_la_m) [m [ lof_) ch ]fim_ pc]chcns ni nb_
[hn_lcil moj_lcil cfc[] mjch_) nbioab cn g[s [fmi loh mo\mn[hnc[ffs gil_ g_^c[f*
q[l^+ D[pcha j[m_^ \_h_[nb nb_ chaoch[f fca[g_hn [h^ nb_ ^__j [ln_ ls cn
_g_la_m ih nb_ [hn_lcil mc^_ i` nb_ nbcab ni loh \_nq__h nb_ nqi mb__nm i`
nb_ `[m]c[ f[n[) nbioab cn ][h [fmi _rn_h^ \_sih^ il pc[ nb_ m[lnilcom gom]f_+
Pb_ f[ n_l[ f ]on[h_iom h_lp_ i` nb_ nbcab cm miih l[gc`c_^ chni nb_ mnliha_l
p_hnl[f [h^ gil_ ^_fc][n_ ^ilm[f \l[h]b_m qbc]b m_j[l[n_fs j_h_ nl[ n_ nb_
`[m]c[7 nb_ ^ilm[f \l[h]b lohhcha pc[ nb_ g+ n_hmil `[m]c[_ f[n[_ ^ilm[fq[l^
[m `[l [m nb_ afon_[f l_acih) nb_ p_hnl[f \l[h]b j[mmcha [fiha nb_ [hn_lcil mo l *
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`[]_ i` nb_ g+ p[mnom f[n_l[fcm [m `[l [m nb_ f[ n_l[f mc^_ i` nb_ eh__ ni mojjfs
nb_ qbif_ i` nbcm ]on[h_iom [l_[ qcnb cnm \l[h]b_m+

Pb_ f[n_l[f ]on[h_iom h_lp_ i` nb_ nbcab cm [ a_h_l[f m_hmils h_lp_
^_mcah_^ ni mojjfs nb_ f[n_l[fs [h^ [^d[]_hn j[ln i` nb_ [hn_lcil mol`[]_ i`

Bca+ 0+ @c[al[g i` nb_ chh_lp[ncih tih_ i` nb_ m[jb_hiom h_lp_ ih nb_ f_`n*b[h^
fiq_l f_a+ Ö Bca+ 1+ @_n[cf i` [ jl_j[l[ ncih i` nb_ m[jb_hiom h_lp_ [h^ cnm \l[h]b_m
ih nb_ chmc^_ mol`[]_ i` nb_ eh__ [m nb_s _hn_l nb_ jlircg[f jilncih i` [ ^cl_]n

]lol[ f m_hmcncp_ `[m]ci]on[h_iom `f[j ih nb_ f_`n fiq_l _rnl_gcns %][^[p_l&

nb_ nbcab ^iqh ni nb_ eh__ _r]_jn `il [ 3 ]g mnlcj_ [^d[]_hn ni nb_ chaoch[f
`olliq+ Pb_ f[nn_ l \_fiham [fl_[^s ni nb_ chh_lp[ncih tih_ i` nb_ cfcibsji*
a[mnlc] h_lp_+ Pbcm cm [fmi qb_l_ nb_ p[m]of[l mojjfs ^cpc^_ cm `ioh^+ Pb_ [\ip_
g_hncih_^ \[h^ i` mech cm mojjfc_^ `lig nb_ moj_l`c]c[f ]cl]og`f_r `_gil[f
[ln_ls %chaoch[f ` f[j X + Eh n_llojncih i` nb_ f[n_l[f ]on[h_iom h_lp_ i` nb_ nbcab
g[s l_mo fn ch l_^o]_^ m_hmc\cfcns nblioabion nb_ tih_+ ?igjf_n_ fimm i`
m_hmcncpcns qcff ^_p_fij mif_fs ch [ mg[ff \[h^ ch nb_ jlircg[f b[f` i` nb_
cfcinc\c[f nl[]n+

Pb_ qbif_ chh_lp[ncih tih_ cm mojjfc_^ qcnb \fii^ `lig nb_ f[ n_l[f
`_gil[f ]cl]og`f_r [ln_ls) [ \l[h]b i` nb_ `_gil[f [ln_ls) pc[ nb_ g+ n_hmil
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`[m]c[_ f[n[_ [h^ nb_ ]on[h_iom \l[h]b i` nb_ [ln_ lc[ j_l`il[hm EEE) [ \l[h]b
i` nb_ ^__j `_gil[f [ln_ls+

=h[nigs i` nb_ m[jb_hiom h_lp_7
Pbcm cm nb_ fiha_mn ]on[h_iom \l[h]b i` nb_ `_gil[f h_lp_ lohhcha nb_

gimn g_^c[fq[l^ i` [ff nb_ \l[h]b_m+ En j[mm_m nblioab nb_ [^^o]nil ][h[f)
mo\m_ko_hnfs ni j_h_nl[ n_ Ö [fiha qcnb nb_ [+ a_hom ^_m]_h^_hm Ö nb_
f[gch[ p[mni[^^o]nilc[ [h^ nb_h ni ^_m]_h^ Ö qbcf_ mncff _hp_fij_^ ch nb_
`[m]c[ [h^ ]ip_l_^ qcnb nb_ m[lnilcom gom]f_ Ö ^cmn[fq[l^ [fiha nb_ mof]om
\_nq__h nb_ g+ p[mnom g_^c[fcm [h^ nb_ g+ [^^o]nil g[ahom ni nb_ g_^c[f mc^_
i` nb_ eh__+ Pbcm cm qb_l_ cn j_h_nl[ n_m nb_ `[m]c[ ni loh [fiha nb_ m[lnilcom
gom]f_ n_h^ih niq[l^m nb_ al_[n m[jb_hiom p_ch qbc]b cn nb_h []]igj[hc_m
[]limm nb_ _rn_lcil mol`[]_ i` nb_ j_m [hm_lchom [h^ nb_h []limm nb_ g_^c[f
mol`[]_ i` nb_ f_a pc[ nb_ g_^c[f [hef_ ni nb_ chmc^_ [l_[ i` nb_ f_a+

Pb_ m[jb_hiom h_lp_ acp_m ion nb_ ch`l[j[ n_ f f[ l \l[h]b niq[l^m nb_ mech
ch nb_ g_^c[f mc^_ i` nb_ eh__ [m `[ l [m nb_ [hn_lcil mol`[]_ i` nb_ j[n_ff[)
nb_h nb_ g_^c[f ]lol[ f ]on[h_iom \l[h]b_m ni mojjfs nb_ mech i` nb_ chmc^_
i` nb_ fiq_l f_a [h^ ni cnm g_^c[f _^a_+ Pbom) ch ]ihdoh]ncih qcnb nb_ [hn_lcil
]on[h_iom \l[h]b_m i` nb_ `_gil[f h_lp_ cn mojjfc_m nb_ mech ih nb_ [hn_lcil
[h^) _mj_]c[ffs) nb_ f[ n_l[ f mc^_ i` nb_ _rnl_gcns [\ion b[f` q[s ^iqh nb_
chmc^_ _^a_ i` nb_ f_a+ @[g[a_ ni nb_ h_lp_ l_mofnm ch m_hmc\cfcns ^cmil^_lm
ih nb_ [hn_lig_^c[f mol`[]_ i` nb_ f_a+

Pb_ chh_lp[ncih tih_ i` nb_ m[jb_hiom h_lp_ cm ch cnm jlircg[f j[l n Ö ih
nb_ g_^c[f mol`[]_ i` nb_ eh__ [h^ ch nb_ h_cab\iolcha nbcl^ i` nb_ f_a Ö
mojjfc_^ \s [ mj_]c`c] p[m]of[l j_^c]f_ g[^_ i` nb_ m[jb_hiom [ln_ls [h^ cnm
l[gc`c][ncihm+ Pb_ l_mn i` nb_ mech ]ip_l i` nb_ f_a b[m hi mj_]c`c] p[m]of[l
j_^c]f_+
N _ ] _ j n i l h _ l p _ m

O_lpcha [m l_]_jnil m nlo]no l_m ch nb_ ojj_l _rnl_gcns [l_ nb_ m_hmcncp_
[rihm i` nb_ g_^c[h [h^ ofh[l h_lp_m) ch nb_ fiq_l _rnl_gcns Ö [rihm i`
nb_ mol[f h_lp_ il [fmi i` nb_ ]ihnl[ f[ n_l[ f m[jb_hiom h_lp_+
L l c h ] c j f _ m i ` m _ h m c n c p _ ` f [ j n l [ h m ` _ l

Pb_ [\ip_ [h[nigc][f `[]nm [l_ ]ih^o]cp_ ni ]_ln[ ch cgjiln[hn ]ih]fomcihm
^_n_lgchcha nb_ jlch]cjf_m i` nl[hm`_l `lig \inb m_hmcncp_ l_acihm+ Pi ]b_]e
nb_g q_ j_l`ilg_^ gi^_f ij_l[ncihm ih m_p_h ][^[p_lm+

.+ >inb chh_lp[ncih n_ll c ni lc_m b[p_ ni \_ nl[hm`_ ll_^ ch nb_ `ilg i`
]f[mmc][f j_^c]f_ `f[jm mch]_ qcnb nb_ _r]_jncih i` nb_ jlircg[f jilncih i` nb_
]lol[f `f[j nb_s b[p_ hi mj_]c`c] p[m]of[l j_^c]f_m+

/+ >inb h_lp_m [l_ chncg[n_fs ]ihh_]n_^ qcnb nb_ ^__j `[m]c[_ i` nb_cl
l_acihm8 b_h]_ qbs nb_s b[p_ ni \_ nl[hm`_ ll_^ ]igjf_n_ qcnb nbim_ `[m]c[_
[m `[m]ci]on[h_iom `f[jm+

B[m]ci]on[h_iom `f[jm q_l_ chnli^o]_^ ch l_]ihmnlo]ncp_ mola_ls [m [
mj_]c[f _hncns \s Lihnxh ch .65.+ D_ q[m `iffiq_^ \s gil_ jf[mnc] mola_ihm
[h^ nb_il_nc]c[hm+ Diq_p_l) l_m_[l]b chni `[m]ci]on[h_iom `f[jm q[m hin
^cl_]nfs gincp[n_^ \s nb_ c^_[ i` nl[hm`_ll cha nb_ h_lpiom msmn_gm i` nb_ nl[h m *
jf[hn_^ g[n_lc[f+ Pb_ jichn q[m ni b[p_ `f[jm qcnb m[`_ p[m]of[l mojjfs mo]b
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[m ]iof^ \_ [^p[h]_^ chni ^_`_]nm ch [ mchaf_ ij_l[ncih q cnbion Üjl[]ncmchaá +
B[m]ci]on[h_iom `f[jm q_l_ `ioh^ ni b[p_ nqi p[m]of[l jf_rom_m gil_ nb[h
]ihp_hncih[f `f[jm ]ihmcmncha i` nb_ mech [h^ mo\]oncm [fih_) h[g_fs nb_ mo\*
`[m]c[f [h^ `[m]c[f jf_rom_m []ncha [m j_l`il[ nilm `il nb_ mech+ Diq_p_l) nb_
`[m]c[f jf_rom cm hin _ko[ffs ^_p_fij_^ _p_lsqb_l_+ Pb_l_ cm jl[]nc][ffs hih_
i` cn ch nb_ l_acihm i` gsi]on[h_iom `f[jm+ En cm \_mn ^_p_fij_^ ip_l fiha [h^
`f[n gom]f_m+ Pb_l_ [l_ inb_l mj_]c`c] `_[nol_m) nii$7 ch nb_ `[m]c[ f[ n[ nb_l_ cm
[ nbcl^ p[m]of[l jf_rom Ö nb_ chn_l`[m]c[f jf_rom+ ?ilg[]e [h^ H[g\_lns
l_]_hnfs ^cm]ip_l_^ h_q i\d_]ncp_ f[qm aip_lhcha `[m]ci]on[h_iom `f[jm7 [ `f[j
mojjfc_^ `lig `[m]ci]on[h_iom j_l`il[ nilm qcff molpcp_ ch al_[n_l f_hanb ihfs
jlipc^_^ nb_ fiha [rcm i` nb_ `f[j lohm [fiha nb_ ^igch[hn ^cl_]ncih i` ] cl*
]of[ncih ch nb_ jf_rom+ Pifbolmn [h^ ]iqile_lm %/) .5X jlip_^ ih ]fchc][f
][m_m nb[ n nb_ fiq_l f_a j_lgcnm nb_ m[`_ mchaf_*ncg_ nl[hm`_ l i` `[m]ci*
]on[h_iom `f[jm jlipc^_^ nb_cl qc^nblf_hanb l[nci q[m . 7 0+ Ochaf_*ncg_ [^*
p[h]_g_hn b[m [fmi \__h nlc_^ ion ch `f[jm qcnb [ l[nci i` . 71 ) nbioab)
[]]il^cha ni >[l]f[s) [n nb_ lcme i` g[lach[f h_]lim_m+

Pb_ l_mofnm i` nbim_ mno^c_m [l_ om_`of `il ^_[fcha qcnb nb_ jli\f_g i`
nl[hm`_l i` m_hmcncp_ `f[jm+ = mchaf_*ncg_ nl[hm`_l i` ]lol[ f `f[j j_^c]f_m)
_p_h [n [ l[nci i` . 70 ) qiof^ mcgjfc`s [h^ mbiln_h nb_ jli]_mm [j[ln `lig
l_^o]cha m]f_linct[ncih ch nb_ ncmmo_m nl[hm`_ ll_^ [h^ _hb[h]cha nb_ l_mnc*
noncih i` nb_ h_lp_ _f_g_hnm+

0+ Pb_ ^cl_]n `f[j qcff \_ nb_ ihfs []]_jn[\f_ nsj_ i` j_^c]f_^ `f[j nl[h m *
`_l ch m_hmcncp_ `[m]ci]on[h_iom `f[jm+ Eh nb_ lij_ `ilgm) _p_h [ ^__j `[m]c[
qiof^ liff ch) [h^ ohliffcha cn gcabn cgj[cl nb_ h_lp_ mojjfs ni nb_ `f[j+
Pb_ ihfs _r]_jncih nb_l_ cm nb_ no\_^ alioh^qile `il nb_ l_]ihmnlo] ncih i`
nb_ nbog\+

1+ Pb_ giin jichnm [l_7
[& []]_mm ni) c^_hnc`c][ncih [h^ jl_j[l[ ncih i` nb_ mojjfs h_lp_m) [h^
\& nb_ [jjlijlc[ n_ ncg_ `il h_lp_ [h[mnigimcm+

[& Oolac][f []]_mm ni) c^_hnc`c][ncih [h^ jl_j[l[ n cih i` nb_ f[ n_l[ f ]o n[*
h_iom h_lp_ i` nb_ nbcab+

Eh]cmcih lohhcha j[l[ff_ f ni nb_ chaoch[f aliip_ cm m n[ l n_^ [\ion 3 ni
5 ]g ^cmn[f ni nb_ [hn_lcil moj_lcil cfc[] mjch_ [h^ `chcmb_^ [n nb_ ^cpc^cha
fch_ \_nq__h nb_ f[ n_l[ f [h^ g_^c[f b[fp_m i` nb_ nbcab+ Pb_h q_ ]on ^iqh ni
nb_ ^__j `_gil[f `[m]c[ ni fc`n nb_ mech [h^ mo\]oncm jlircg[f ni nb_ [hn_lcil
moj_lcil cfc[] mjch_+ Pb_ h+ ]on[h_iom `_gilcm f[ n_l[fcm qcff omo[ffs [jj_[l
h_rn ni cn) oh^_l il ch nb_ chaoch[f fca[g_hn+ E` nbcm cm hin nb_ ][m_ q_
]ihncho_ ][l_`offs [fiha nb_ chaoch[f fca[g_hn g_^c[fq[l^ ohncf q_ _rjim_
nb_ h_lp_+ S_ nb_h ]on cn [n nb_ f_p_f i` nb_ chaoch[f fca[g_hn [h^ cmif[n_ cnm
j_lc`_l[f mnogj ^cmn[fq[l^ [m `[l [m nb_ fiq_l _^a_ i` nb_ ch]cmcih+ Pbcm cm
qb_l_ nb_ j_lcjb_l[f mnogj i` nb_ h_lp_ mbiof^ \_ no lh_^ ip_l ^cmn[fq[l^+
Llircg[f ni cnm chm_lncih ch nb_ gom]f_ `[m]c[ q_ ]on nb_ `_gil[f `[m]c[ n l[h m*
p_lm_fs ohncf q_ ^cm]ip_l _hnls ni nb_ mj[]_ \_nq__h nb_ gom]f_m [h^ nb_
`[m]c[+ Blig nb_l_ cn qcff \_ _[ms ni fc`n nb_ qbif_ jlircg[f j_^c]f_ ]igjf_n_
qcnb nb_ `[m]c[ [h^ nb_ _rjim_^ h_lp_ ch nb_ ^cmn[f ^cl_]ncih [h^ ni ]on cn
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i`` nb_ mollioh^cha mnlo]nol_m+ S_ nb_h monol_ nb_ mnogj i` nb_ h+ ]on[h_om
`_gilcm f[n_l[fcm) [\ion 3 ni 5 ]g fiha) ni nb_ mnogj i` nb_ m_hmcncp_ l_]_jnil
h_lp_ ch nb_ b[h^+ Khfs nb_h ^i q_ monol_ ch nb_ `f[j j_^c]f_+

Oolac][f []]_mm) c^_hnc`c][ncih [h^ jl_j[l[ n cih i` nb_ m[jb_hiom h_lp_+
Lli]__^cha `lig [ fihacno^ch[f ch]cmcih [fiha nb_ ^ilm[f _^a_ i` nb_

chmc^_ mol`[]_ i` nb_ eh__ [m [ ]ihncho[ncih i` nb_ [hn_lcil g[lach[f ch]cmcih
i` nb_ `f[j q_ j_h_nl[ n_ ni nb_ nlohe i` nb_ m[jb_hiom h_lp_ mcno[n_^ ch ]fim_
pc]chcns ni nb_ p+ m[jb_h[ g[ah[ ih nb_ ionq[l^ mol`[]_ i` nb_ ^__j `[m]c[+
S_ nb_h cmif[n_ nb_ h_lp_ ]igjf_n_ qcnb qb[n_p_l \l[h]b_m nb_l_ g[s \_
[n [ f_hanb i` [\ion 4 ni 6 ]g) ]onncha cn jlircg[fgimn [h^ monolcha nb_ j_lc*
jb_l[f mnogj ni nb_ ]ihnl[ f[ n_ l[ f mol[f h_lp_ il ni nb_ m[jb_hiom h_lp_) nb_
j_^c]f_ \_cha nb_ f[mn ni monol_+

\& @_n_lgchcha nb_ molac][f mn[a_ i` h_lp_ [h[mnigimcm+
>inb mojjfs m_hmcncp_ h_lp_m _hn_l nb_ cl tih_m jlircg[ffs) nbom [oni*

g[nc][ffs \_]igcha j[lnm i` nb_ jlircg[f j_^c]f_ i` nb_ `f[j+ Pbcm qiof^ m__g
ni ^_n_lgch_ ^_`chcncp_fs [fmi nb_ molac][f mn[a_ i` h_lp_ [h[mnigimcm+ Diq*
_p_l) ni+ ^i mi ch nb_ /h^ mn[a_ i` nb_ `f[j nl[hm`_l cm n[r_^ qcnb mig_ ^cm*
[^p[hn[a_m+

.& @c``c]ofn []]_mm ni nb_ `onol_ h_lp_ j_^c]f_ ^o_ ni nb_ `cr[ncih i` nb_
b[h^ il `iin ni nb_ ^ihil mcn_+

/& Cl[hof[ncih mol`[]_m \_h_[nb nb_ jlircg[f j_^c]f_ fce_fs ni b[p_ [h
[^p_lm_ _``_]n ih nb_ l_mnil[ ncih i` nb_ h_lp_ `oh]ncih nb lioab ncmmo_ ch*
`_]ncih [h^ m]f_linct[ncih+ Bil nb[ n l_[mih cn gcabn i``_l gil_ [^p[hn[a_ ni
nl[hm`_l nbim_ `f[jm ih nb_ ^cmn[f j_^c]f_ qcnb [ pc_q ni _rjimcha nb_ h_lp_
j_^c]f_ [h^ j_l`ilgcha [h[mnigimcm [fl_[^s [n nb_ ncg_ i` nb_ `clmn ij_l[ncih
ch mn_lcf_ mollioh^cham [h^ ch [h ij_l[ncha `c_f^ qbc]b cm _[ms ni molp_s+
Pbcm [jjli[]b cm hin jimmc\f_ _r]_jn ch nb_ m_hmcncp_ `[m]ci]on[h_iom `f[j qcnb
nb_ h+ ]on[h_iom `_gilcm f[n_l[fcm+ Pbcm cm \_][om_ nb[hem ni nb_ ]on[h_iom
\l[h]b i` nb_ [l n_lc[ j_l`il[hm EEE nb_l_ cm [h _r]_ff_hn \fii^ mojjfs [ n nb_ mcn_
i` nb_ `o nol_ ^cmn[f j_^c]f_ Ö ch nb_ g_^c[f jilncih i` nb_ f[ n_l[ f [l_[ i` nb_
nbcab+ Diq_p_l) nb_ jlircg[f _^a_ i` nb_ `f[j gomn hin ip_lf[j nb_ chaoch[f
`f[j tih_ Ö c+_+ cn gomn hin \_ [ffiq_^ ni _r]__^ nb_ fch_ lohh cha [\ion
3 ni 5 ]g [q[s `lig nb_ [hn_lcil moj_lcil cfc[] mjch_+

>fii^ ch nb_ fiq_l f_a) ch]fo^cha nb_ `[m]c[f p[m]of[l jf_rom_m) ] cl]of[ n_^
^cmn[fq[l^) qbc]b g[e_m nb_ nl[hm`_ l i` nb_ ]lol[ f `f[j ih nb_ ^cmn[f j_^c]f_
[ lcme*lc^^_h [h^ ohl_[fcmnc] [``[cl+ Pbcm g[^_ om ^_p_fij [ p[lc[h n `il nb_
nl[hm`_l i` nb_ h_lp_ [h[mnigimcm i` nb_ m[jb_hiom h_lp_ [fl_[^s ch nb_ `clmn
mn[a_ i` nb_ `f[j nl[hm`_l) [ n nb_ ncg_ i` nb_ ^cmn[f j[ l n i` nb_ `f[j cgjf[h*
n[ncih ch nb_ `iin+ Pb_ m[jb_hiom h_lp_ lohm ]fim_ ni nb_ [h n_lci l _^a_ i`
nb_ ]lol[ f `f[j+ E` nb_ ch]cmcih cm _rn_h^_^ [fiha nb_ h_lp_ ni nb_ g_^c[f
mol`[]_ i` nb_ eh__ nb_ m[jb_hiom h_lp_ ][h _[mcfs \_ c^_hnc`c_^ [h^ _rjim_^
qcnbion ^[g[a_ ni nb_ []]igj[hscha p_mm_fm ch il^_l ni i\n[ch [ mo``c]c_hnfs
fiha j_lcjb_l[ f mnogj i` nb_ h_lp_ q_ff ]f_[l i` nb_ `f[j [ l_[ jlij_l+ Pb_
h_lp_ ][h nb_h \_ no]e_^ oh^_l nb_ ^cmn[f j[ l n i` nb_ `f[j [h^ mo no l_^ ni
nb_ l_]cjc_hn h_lp_+

.-6



2+ O_]ih^[ls ^_`_]nm ][h ch h_cnb_l ][m_ \_ monol_^ [h^ qccf b[p_ ni \_
]ip_l_^ qcnb ^_lgi_jcnb_fc[f al[`nm+ Pb_ l_mofncha m][lm ih nb_ nbcab mbiof^
jim_ hi gil_ nb[h [ ]img_nc] jli\f_g+ Pb_ []no[f fimm i` m_hmcncpcns cm h_*
afcac\f_+

@_`_]nm [`n_l nb_ chh_lp[ncih n_llcnils i` nb_ m[jb_hiom h_lp_ jl_m_hn
[ gil_ m_lciom jli\f_g+ Plo_) nb_ m_]ih^[ls ^_`_]n b[m [ fi][fct[ncih qbc]b
q_ [l_ om_^ ni m__cha ch lionch_ ]lol[ f ^cl_]n `f[jm [h^ qbc]b q_ ehiq
acp_ gimn j[nc_hnm hi j[lnc]o f[l nlio\f_+ Pb_ _rnl[ jli\f_gm b_l_ ch]fo^_ fimm
i` m_hmcncpcns [h^ ^_`_]n i` nb_ `[m]c[+ Kol _rj_lc_h]_ qcnb mcgcf[l nl[og[nc]
f_mcihm g[e_m om \_fc_p_) biq_p_l) nb[ n nb_m_ mbiof^ \_ hi ]ihnl[ch^c][ncih
`il nbcm nsj_ i` nl[hm`_l+

@ E O ? Q O O m[ KJ
O_hmcncp_ `f[j [^p[h]_g_hn [h^ nl[hm`_ l [l_ hinbcha h_q+ Pb_ jichn hiq

cm l[ nb_ l ni fiie `il h_q m_hmcncp_ tih_m mocn[\f_ `il mo]b nl[hm`_l il [^*
p[h]_g_hn) [h^ ni ^_p_fij h_q molac][f g_nbi^m+ Pb_l_ cm fcnnf_ ^io\n nb[ n
fi][f [^p[h]_g_hn [h^ gc]limolac][f nl[hm`_lm [l_ nb_ gimn _``_]ncp_ [h^
nb_ gimn l[jc^) [f\_cn \ol^_h_^ qcnb mig_ ^cm[^p[hn[a_m qbc]b q_ l_`_ll_^
ni \_`il_+ Pb_ ^cm[^p[hn[a_m i` nb_ ]f[mmc][f j_^c]f_ `f[j nl[hm`_lm [l_ ihfs
nii q_ff ehiqh Ö jlinl[]n_^h_mm) gofncjf_ ij_l[ncihm) ^_g[h^m ih holmcha)
g[hs q__em i` mnl_mm `il nb_ j[nc_hn) _n]+ Pbim_ q_l_) ch `[]n) nb_ l_[mihm
qbc]b ola_^ jf[mnc] mola_ihm ni fiie `il gil_ l[j c^ [h^ _]ihigc][f g_nbi^m
i` ncmmo_ nl[hm`_l+ Pbcm cm hin ni m[s) nbioab) nb[ n nb_ ^cm]ip_ls i` h_q mol*
ac][f n_]bhcko_m mbiof^ g[e_ nb_ nl[^cncih[f [jjli[]b_m ^cm[jj_[l _hncl_fs
`lig nb_ ij_l[ncha jlial[gg_+ S_ [l_ gimn fce_fs ni _h]iohn_l mcno[ncihm
qb_l_ hi mocn[\f_ `f[j qcnb [ mj_]c`c] j_^c]f_ [h^ [ m_hmcncp_ h_lp_ qcff \_
[p[cf[\f_ [h^ qb_l_ nb_ mola_ih qcff b[p_ hi ijncih inb_l nb[h ni l_miln ni
nb_ if^ nsj_ i` `f[jm qcnb hih*mj_]c`c] j_^c]f_m) [h^ ni nb_ ]f[mmc][f `ilgm i`
nl[hm`_l+ =h^ nbcm) [m q_ \_fc_p_) cm _r[]nfs nb_ ][m_ i` nl[hm`_lm i` ^cl_]n
m_hmcncp_ `[m]ci]on[h_iom `f[jm qcnb nb_ f[ n_l[ f ]on[h_iom h_lp_ i` nb_ nbcab
[h^ nb_ m[jb_hiom h_lp_+ Eh iol ijchcih) nb_clm qcff \_ [ fcgcn_^ l[ha_ i`
ch^c][ncihm8 nb_s [l_ fce_fs ni \_ ]ihmc^_l_^ ch g[dil ^_`_]nm i` mi`n ncmmo_m
ih nb_ b[h^ [h^ nb_ mif_ i` nb_ `iin qb_l_ cn qcff \_ `ioh^ cgjimmc\f_ ni
nl[hm`_l nb_ l_kocl_^ m_hmcncp_ g[n_lc[ f ch [hs inb_l q[s [h^ `lig [hs inb_l
mcn_+

? K J ? H Q O E K J
Qmcha [h[nigc][f mno^c_m [h^ gi^_f ij_l[ncihm ih ][^[p_lm q_ q_l_

[\f_ ni m__ nb[n cn q[m n_]bhc][ffs `_[mc\f_ ni nl[hm`_l nb_ m_hmcncp_ tih_ i`
nb_ f[n_l[f ]on[h_iom h_lp_ i` nb_ nbcab [h^ nb_ ]lol[ f j[l n i` nb_ chh_lp[ncih
tih_ i` nb_ m[jb_hiom h_lp_ ni nb_ b[h^ [h^ nb_ mif_ i` nb_ `iin qcnb
[ gi^c`c_^ `ilg i` ^cl_]n j_^c]f_ `f[jm+ Pb_ `f[jm q_l_ fc`n_^ ]igjf_n_ qcnb
nb_ ^__j `[m]c[ [h^ nb_ mojjfscha m_hmcncp_ h_lp_m) nb_ mnogjm i` qbc]b q_l_
monol_^ ch nb_ l_]cjc_hn [ l_[ ni nb_ ]ill_mjih^cha m_hmcncp_ mnlo]nol_m+ Pb_
`f[jm mbiof^ \_ ch^c][n_^ ch g[dil ^_`_]nm i` nb_ mi`n ncmmo_m i` nb_ b[h^
[h^ mif_ i` nb_ `iin qb_l_ m_hmcncp_ g[n_lc[f ]iof^ hin \_ [^p[h]_^ ch [hs
inb_l q[s+ F+ D+

..-



O Q II= N U
Pb_ [onbilm jl_m_hn nb_ jlch]cjf_m [h^ molac][f n_]bhcko_ i` n l [ h m *

`_llcha nb_ m_hmcncp_ tih_ i` nb_ h+ ]on[h_om `_gilcm f[n_l[fcm [h^ nb_ ]lol[f
j[ln i` nb_ chh_lp[ncih tih_ i` nb_ h+ m[jb_hom ni nb_ b[h^m [h^ nb_ mif_
i` nb_ `iin+ Bil nb[n joljim_ nb_s gi^c`c_^ nb_ ]f[mmc][f `ilg i` ^cl_]n
j_^c]f_ `f[jm) chpifpcha ch nb_ `f[jm nb_ l_mj_]ncp_ ^__j `[m]c[_ [h^ mojjfscha
m_hmcncp_ h_lp_m) nb_ j_lcjb_l[f mnogjm i` qbc]b nb_s monol_^ ni nb_ l_]cjc_hn
m_hmcncp_ m nlo]nol_m ch nb_ jlcg[ls ^_`_]n tih_+ Eh^c][ncihm ch]fo^_7 g[dil
mi`n ncmmo_ ^_`_]nm ch nb_ b[h^m [h^ nb_ mif_m i` nb_ `iin) [h^ oh`_[mc\cfcns
ni nl[hm`_l m_hmcncp_ g[n_lc[f ch [hs inb_l q[s+ Pb_ l_jiln cm [ jl_j[l[nils
mno^s ih ][^[p_lm jlcil ni ]fchc][f oncfct[ncih+

NAOQIA
@`SVd WRdTZ`TfeR_~d dV_dZeZWd RgVT s_Vcgfd TfeR_Vfd WV^RcZd ]ReVcR]Zdt

Ve RgVT s_Vcgfd dRaYV_fdt' @xVefUV acnaRcRe`ZcV

N c _ \ _ .i p w) R+) J ö g _ ] ) =+

H_ nl[p[cf [ fföao_ f_m jlch]cjf_m _n f[ n_]bhcko_ ^_ nl[hmjimcncih ^_ f[ l_acih
m_hmcncp_ ^_ Éh_lpom ]on[h_om `_gilcm f[n_l[fcmÑ _n ^_ f[ j[lnc_ ]lol[ f_ ^_ f[ lxacih
ch_lpx_ ^_ Éh_lpom m[jb_homÑ mol f_m g[chm _n mol f_m jc_^m+ = ]_n _``_n) f_m [on_olm
ihn gi^c`cx oh_ `ilg_ ]f[mmcko_ ^_m fi\_m ^cl_]n_m jx^c]ofxm+ H_m fi\_m ]igjl_h^_hn
^_ jli`ih^m `[m]c[m ]igjxn[hnm _n ^_m h_l`m m_hmcnc`m ^_ ]ih^ocn ) ^ihn gicahihm jxlc*
jbxlcko_m mih n monol_m [p_] ^_m m nlo] no l_m m_hmcncp_m l_]_p_om_m) mol ^_m l_acihm
w ]ig\f_l+ ?igg_ ch^c][ncih jiol ]_m chn_lp_hncihm) ih l_]igg_h^_ ^_ p[mn_m ^x*
`[onm ^_m ncmmom giom mol f_m g[chm _n mol f_m jc_^m _n .âcgjimmc\cfcnx ^_ nl[hmjimcncih
òoh g[nxlc_ f m_hmcnc` j[l oh_ [onl_ pic_+ H_ nl[p[cf jlxm_hn_ .âxno^_ jlxj[l[ni cl_ )
_r_l]x_ mol ^_m ][^[pl_m) [p[hn koâ_ff_ micn [jjfckox_ _h ?fchcko_+

V Q O = I I A J B = O O Q J C
GV_dZeZgV WRdTZ`\feR_V @RaaV_ ^Ze _Vcgfd TfeR_Vfd WV^`cZd ]ReVcR]Zd

f_U ^Ze _Vcgfd dRaYV_fd' J`cSVcVZeV_UV GefUZV

N c _ \ _ .i p w) R+) J ö g _ ] ) =+

Am q_l^_h ^c_ Cloh^m[nt_ oh^ ^c_ Kj_l[ncihmn_]bhce _ch_l K\_lnl[aoha ^_m m_h*
mcncp_h P_llcnilcogm ^_m h_lpom ]on[h_om `_gilcm f[ n_l[fcm oh^ ^_m Qhn_lm]b_he_fn_ cfm
^_m Eh_lp[ncihma_\c_nm ^_m h_lpom m[jb_hom [h nc_l D[h^ oh^ ^_l Bommmibf_ [ha_*
`obln+ Vo ^c_m_g Vq_]e b[\_h ^c_ =onil_h ^c_ ef[mmcm]b_ Bilg ^_l ^cl_en_h Onc_f*
f[jj_h gi^c`ctc_ln ) ch^_g mc_ to ^_h H[jj_h [o]b ^c_ _h nmjl_]b_h^_h nc_`_h `[m]c_
oh^ ^c_ to`ccbl_h^_h m_hmcncp_h J_lp_h ^[toh[bg_h) ^_l_h j_lcjb_l_ Onogj`_ mc_
gcn ^_h m_hmcncp_h =o`h[bg_mnloenol_h ch ^_h =o`h[bg_a_\c_n_h tom[gg_hh^b_h+
=fm Eh^ce[ncih q_l^_h [oma_^_bhn_ @_`_en_ ^_l q_c]b_h C_q_\_ [h ^_h D[h^_h
oh^ Bommmibf_h [ha_`ncbln miqc_ ^c_ Qhgiafc]be_cn _ ch_l K\_lnl[aoha ^_m m_hmcncp_h
I[n_lc[fm [o` [h^_l_g S_a_+ @c_ =l\_cn cmn _ch_ pil\_l_cn_h^_ Ono^c_ [h H_c]b_h pil
^_l =hq_h^oha ch ^_l Gfchce+

N A O Q I A J
@pSf]`d dV_dZeZgVd WRdTZ`TfeR_V`d T`_ V] _Vcgfd TfeR_Vfd WV^`cZd ]ReVcR]Zd

j T`_ V] _Vcgfd dRaYV_fd' I_ VdefUZ` acVaRcRe`cZ`

N c _ \ _ .i p w) R+) J ö g _ ] ) =+
Ah _f nl[\[di m_ jl_m_h n[h fim jlch]cjcim s f[ nw]hc][ ij_l[ncp_ ^_ nl[hmjimc]czh

^_f n_llcnilci m_hmcncpi ^_f h_lpom ]on[h_om `_gilcm f[ n_l[fcm s f[ j[ln_ ]lol[ f ^_

* * *



f[ tih_ ch_lp[^[ ^_f h_lpom m[jb_hom _h f[ g[hi s f[m jf[h n[m ^_ fim jc_m+ L[l[ n[f
_`_]ni) fim [onil_m b[h gi^c`c][^i f[ `ilg[ ]fwmc][ ^_ nl[\[di ]ih fz\ofim ^cl_]nim
mi\l_ j_]fifi+ =õ[^c_lih [ fim fz\ofim f[m l_mj_]nfp[m `[m]c[m jli`oh^[m s fim h_lpcim
m_hmcncpim ^_ [^gcmczh) ]osim goõih_m j_lc`xlf]im doh n[h g_^c[hn_ ]imnol[ ]ih f[m
_mnlo] nol[m m_hmcncp[m l_]_jnil[m _h f[m tih[m ^_ l_]_j]czh+ ?igi ch^c][]cih_m m_
m_`c[f[h _rn_hmim ^_`_]nim ^_ fim n_dc^im \f[h^im _h f[m g[him s f[m jf[h n[m ^_ fim
jc_m s f[ cgjimc\cfc^[^ ^_ nl[m f[^[ l _f g[n_lc[ f m_hmcncpi jil inl[ pc[+ Af nl[\[di _m
oh _mno^ci jl_j[l[ nilci \[m[^i _h ][^wp_l_m [hn_m ^_ m_l oncfct[^i _h f[ ]fchc][

N A B A N A

*' 5T]R_U% F' 8'% GTYfdeVc^R_% A'% C`UZ&

_R% A'% 9UVc% 9'% HRj]`c% G' ='% 7Rc]Zd]V% ='3

Pb_ m[jb_hiom h_olip[m]of[l `l__ `f[j+
Lf[mn) l_]ihmnl+ Oola+) 34 7 430) .65.+

/+ 6RcT]Rj% H' >'3 @cm]ommcih+ Lf[mn) l _ *
]ihmnl+ Oola+) 4. 7 3-3) .650+

0+ 6f_T\V% >c'% <' >'% 7`YV_% 9' 6'3 =h
cmf[h^ `f[j `lig nb_ `clm n q_\ mj[]_ i`
nb_ `iin ni ]ip_l j f[h n[ l of]_lm+ >lcn+ F+
jf[mn+ Oola+) 00 7 /1/) .65-+

1+ 7]RcR% A'3 @[m J_lp_hmsmn_g ^_m
I_hm]b_h+ >[lnb) F+ =+ %H_cjtca& .620+

2+ 7`YV_% 6' 9'% 7c`_Z_% 9' 8'3 =h ch*
h_lp[n_^ ]limm*`cha_l `f[j `il `cha_lncj
l_]ihmnlo]ncih+ Lf[mn) l_]ihmnl + Oola+) 4/ 7
355) .650+
/' 7`c^RT\% ;' 7'% @R^SVcej% 6' ;' <'3

Pb_ [h[nigc][f p[m]of[l \[mcm i` nb_ [rcf*

@l+ R+ Nc_\_fipw) @_jn) i` Lf[mnc] Oola_ls

J ? A O

f[ls `[m]ci]on[h_iom j_^c]f_^ `f[j+ >lcn+
F+ jf[mn+ Oola+) 03 7 12/) .650+

4+ ÇVdR_Å% D'3 Ehh_lp[n_^ ]limm*`cha_l
`f[j %ch ?t_]b&+ ?ihal_mm i` Lf[mnc] Ool*
a_ihm) ?t_]bimfip[ec[ .65/+
1' 8R_ZV]% F' ?'% HVckZd% >'% GTYhRcek%

;'3 J_olip[m]of[l `l__ `f[jm7 Ll_fcgch[ls
l_jiln+ Lf[mn) l_]ihmnl+ Oola+) 23 7 .0) .642+

6+ 8R_ZV]% F' ?'% HVckZd% >'% 7f__Z_XYR^%
8' A'3 O_hmils mech `f[jm `il ]ip_l[a_ i`
jl_mmol_ mil_m ch j[l[jf_ac] j[nc_hnm+
Lf[mn) l_]ihmnl+ Oola+) 25 7 0.4) .643+

.-+ 8VdTRae% 6'% GRfTZVc% H'% 6`eeR% M'%

ARdd`_% 7' @'3 Ic]lih_olip[m]of[l `l__
`f[jm+ Ehn+ F+ Oola+) 33 7 /0) .65.+

Iil_ fc n_ l[ nol_ [p[cf[\f_ q cnb nb_
[onbil+

>_leip[ 01) 3./ -- >lhi) ?t_]bimfip[ec[

* * +
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F+ A+ Loleshö Qhcp_lmcns I_^c][f B[]ofns) >lhi %?t_]bimfip[ec[&
@_j[lng_hn i` Lf[mnc] Oola_ls

D_[^ Lli`+ R+ Go\wó_e) I+ @+) @lO]+

8*38.9.;* +&8(.4(:9&3*4:8 +1&5 < .9- 3*7;:8 8&5-*3:8

5JCEDFDGAJP JCIHJL
R+ NEA>AHKR=) =+ JAIA?

Eh iol jl_pciom jl_j[l[ nils mno^s q_ l_jiln_^ ih nb_ ch^c][ncihm `il m_h*
mcncp_ `f[j nl[hm`_l) nb_cl nsj_m [h^ `ilgm i` nl[hm`_ l jlijimcha nb_ nl[hm`_ l i`
nb_ ]lol[ f j[ l n ih nb_ h+ m[jb_hom m_hmcncp_ n_ll cni ls chni ^_`_]nm ih nb_ mif_ i`
nb_ `iin `il nb_ `iffiqcha l_[mihm7 nb_ n_ll cni ls i``_lm [ f[la_ [giohn i` g[*
n_lc[f) nb_ ko[fcns i` cnm mech cm mcgcf[l ni nb[ n i` nb_ mif_ i` nb_ `iin) [h^ nb_l_
cm [ nbch f[s_l i` `[n+ S_ [fmi ch]fo^_^ [ ^_n[cf_^ [h[nigc][f ^_m]lcjncih i` nb_
m[jb_hom h_lp_ [h^ i` nb_ _rn_hn i` cnm chh_lp[ncih n_llcnils+

S_ _mn[\fcmb_^ nb_ jlch]cjf_m i` nb_ nl[hm`_ l i` nb_ ]lo l[ f jilncih i` nb_
h_lpom m[jb_hom chh_lp[ncih n_llcnils) qbc]b q_ qcmb ni l_][jcno f[ n_ b_l_+ Pb_
`f[j cm nl[hm`_ll_^7

.+ ch nb_ `ilg i` [ j_^c]f_ `f[j mch]_ cn b[m hi mj_]c`c] p[m]of[l j_^c]f_ _r]_jn
`il nb_ jlircg[f jilncih mojjfc_^ `lig nb_ [+ m[jb_h[)

/+ [m [ `[m]ci]on[h_iom `f[j [m cnm h_lpiom msmn_g l_mnm chncg[n_fs ih nb_ ^__j
`[m]c[ [h^ gcabn momn[ch ^[g[a_ ^olcha m_j[l[ncih)

0+ [m [ ^cl_]n `f[j ni jl_p_hn nb_ no\cha i` nb_ ^__j `[m]c[ [h^) ]ihm_ko_hnfs)
nb_ h_lpiom msmn_g) nii)

1+ nb[hem ni nb_ chpifp_g_hn i` nb_ `[m]c[) nb_ `f[j cm aii^ `il mchaf_*ncg_
nl[hm`_l _p_h [n nb_ qc^nb*f_hanb l[nci i` .70+

Silecha ih ][^[p_lm q_ ^_p_fij_^ nb_ molac][f n_]bhcko_ `il nb_ []]_mm
ni) c^_hnc`c][ncih [h^ cmif[ncih i` nb_ m[jb_hiom h_lp_ [h^ `il nb_ gi^_ i` cnm
nl[hm`_l ]igjf_n_ qcnb nb_ `f[j+

Eh nb_ jl_m_h n mno^s q_ \lcha ][m_ l_jilnm ih nb_ `clmn nqi j[nc_hnm ij_l*
[n_^ ih ch nb_ [\ip_ ^_m]lc\_^ `[mbcih+

L[nc_hn O+ G+) .5 slm) [jjl_hnc]_) ]fch+ hin_m Ji+ 3//.-) q[m [^gcnn_^ qcnb
[ ]blihc] of]_l ch nb_ ^_`ilgcha m][l ip_l nb_ ^_`_]ncp_ b_[^ i` nb_ ][f][h_om
[h^ j[lnm i` nb_ mif_ i` nb_ `iin+ Eh =jlcf .650) `iffiqcha jl_j[l[ nils fc`ncha)
q_ nl[hm`_ ll_^ nb_ ^cmn[f jilncih i` nb_ m[jb_hiom h_lp_ chh_lp[n_^ `[m]ci*
]on[h_iom `f[j) /2 \s .- ]g ch mct_) `lig nb_ f_`n f_a chni nb_ ^_`_]n ih nb_
mif_ [h^ b__f i` nb_ lcabn*b[h^ `iin+ Kh I[s /1) .651) [`n_l nb_ cgjf[hn_^ j[ln
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Bca+ .+ Ehh_lp[n_^ `[m]ci]on[h_iom ^cl_]n `f[j ih nb_ f_`n f_a l_[^s ni \_ nl[hm`_ ll_^
chni [ ^_`_]n ih nb_ mif_ i` nb_ lcabn `iin ch [h .5*s_[l if^ [jjl_hnc]_+ Ö Bca+ /+ @cmn[f

j[ln i` nb_ `f[j ohcn_^ qcnb nb_ ^_`_]n mcn_+

i` nb_ `f[j b[^ b_[f_^ Eh) q_ `ioh^ nb_ m[jb_hiom h_lp_ qbcf_ ]onncha i`` nb_
jlircg[f j_^c]f_) nl[hmm_]ncha cn [ n eh__ f_p_f ni monol_ cnm j_l cjb_l[ f mnogj ni
nb_ mol[f h_lp_ mnogj \_bch^ nb_ ion_l [hef_ i` nb_ lcabn fiq_l _rnl_gcns+
Pb_ mojjfs ni nb_ `f[j l_g[ch_^ ohcgj[cl_^ ^olcha nb_ nl[hm`_l+ Pb_l_ q[m
ihfs mfiq_l b_[fcha ch nb_ monol_ i` nb_ m_p_l_^ jlircg[f j_^c]f_+ O_hmcncpcns
\_a[h ni [jj_[l ch nb_ `iolnb gihnbm [`n_l nb_ h_lp_ [h[mnigimcm+ Eh nb_ hchnb
jimn*[h[mnigimcm gihnb) nb_ j[nc_hn b[^ m_hmcncpcns l_mnil_^ nblioabion nb_
_rn_hn i` nb_ `f[j) \_cha [\f_ ni fi][fct_ nb_ jichn i` nio]b) j_l]_cpcha j[ch [h^
^c``_l_h]_m ch n_gj_l[nol_+ Pb_ mq_[n n_mn cm h_a[ncp_+

L[nc_hn I+ R+) .0 slm) [ m]biif\is) ]f+ h+ Ji+ 34--0) q[m [^gcnn_^ qcnb
[ m][lls ^_`ilg[ncih i` nb_ lcabn*b[h^ ][f][h_iom l_acih [h^ nb_ [^d[]_hn
jilncih i` nb_ mif_ i` nb_ `iin) nb_ l_mo fn i` ^_ho^[ncih ch bcm _[lfs ]bcf^bii^+
Pb_ m][l q[m i` nb_ [nlijbc] nsj_ [^b_lcha ]fim_ ni nb_ \ih_+ Kh =oa+ 2) .650)
qcnbion [hs jl_j[l[ nils ij_l[ncih) q_ om_^ nb_ ^cmn[f j[l n i` nb_ jf[hh_^ m_h*
mcncp_ `[m]ci]on[h_iom `f[j) .2 \s 5 ]g ch mct_) `lig nb_ f_`n*b[h^ ]lol[ f [l_[)
]igjf_n_ qcnb nb_ m[jb_hiom h_lp_) ni nl[hm`_ l cn ^cl_]nfs chni nb_ ^_`_]n ih
nb_ mif_ [h^ b__f) [ ^_`_]n l_mofncha `lig nb_ _r]cmcih i` nb_ m][l [h^ `lig nb_
[\f[ncih i` nb_ \ihs jligch_h]_m ih nb_ ][f][h_om+ Llcil ni monolcha ch nb_
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Bca+ 0+ Bf[j ^_n[]b_^ `lig nb_ f_`n*f_a ][f` qcnb nb_ j_lcjb_l[f mnogj i` nb_ m[jb_hiom
h_lp_ _rjim_^+ Ö Bca+ 1+ =h[mnigimcm i` nb_ mnogjm i` nb_ m[jb_hiom [h^ mol[f h_lp_m

`f[j) biq_p_l) q_ fiie_^ oj nb_ m[jb_hiom h_lp_ `lig nb_ jlifiha_^ [hn_lcil
ch]cmcih i` nb_ `f[j ih nb_ chh_l mc^_ i` nb_ eh__ ni qch^ cnm 6 ]g fiha j_lc*
jb_l[f mnogj lioh^ nb_ ][f][h_om [h^ ni [nn[]b cn ni nb_ [fl_[^s _rjim_^ mnogj
i` nb_ mol[f h_lp_+ Pb_ h_lp_ [h[mnigimcm q[m j_l`ilg_^ domn i`` nb_ `f[j
j_^c]f_ \_bch^ nb_ ion_l [hef_+ Pb_l_ q_l_ hi b_[fcha ]igjfc][ncihm+ Eh
1 q__em ncg_) q_ q_l_ [\f_ ni ]on i`` nb_ jlircg[f j_^c]f_ ih nb_ f_`n f_a+
Pbioab nb_l_ q_l_ hi g[lach[f h_]lim_m ch cnm monol_ nb_ b_[fcha niie [ fiha
ncg_ ni ]igjf_n_+ Biol gihnbm f[n_l) nb_ j[nc_h n \_a[h ni `__f nio]b ch nb_
`f[j+ =`n_l mcr gihnbmc) nb_l_ q[m mncff bsj[_mnb_mc[ ch nb[ n j[l n i` nb_ `f[j
mcno[n_^ `[lnb_lgimn `lig nb_ [h[mnigimcm+

7 * 8 : 1 9 8

Pb_ nl[hm`_ l i` nb_ h_lpom m[jb_hom chh_lp[n_^ `[m]ci]on[h_iom `f[jm jlip*
_^ ni \_ n_]bhc][ffs `_[mc\f_ ch \inb j[nc_hnm+ J_lp_ `oh]ncih l_mcmnoncih q[m
m[ncm`[]nils) nii+ Pbcm jlip_^ nb_ `_[mc\cfcns i` iol g_nbi^+ Diq_p_l) nb_ nl[h m *
`_l i` qb[n cm [ `ch_ h_lp_ nlohe chnli^o]_^ chni nb_ ]ihp_hncih[f molac][f
jli]_^ol_m [ f[la_ hog\_l i` gchil ]b[ha_m [h^ ]igjfc][ncihm qbc]b nb_ mo l *
a_ih gomn ]ig_ f_p_f qcnb mn_j \s mn_j+ Bil nb[ n l_[mih) q_ om_^ ^c``_l_hn
molac][f n[]nc]m ch \inb iol j[nc_hnm+
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Bca+ 2+ D_[f_^*ch `f[j 6 gihnbm [`n_l h_lp_ [h[mnigimcm+ Pb_ j[nc_hn ][h `__f nio]b
[hsqb_l_ nblioabion nb_ `f[j) j_l]_cp_ j[ch [h^ n_ff \_nq__h b_[n [h^ ]if^+ Ö Bca+ 3+
O][lls ^_`ilg[ncih i` nb_ lcabn*b[h^ ][f][h_iom l_acih l_mofncha `lig ^_ho^[ncih ch
[ .0 s_[l if^ m]biif\is+ Oe_n]b jf[h `il [ f_`n*mc^_^ m_hmcncp_ `[m]ci]on[h_iom ^cl_]n

`f[j qcnb nb_ m[jb_hiom h_lp_

@o_ ni nb_ `iin `cr[ncih ni nb_ ]ihnl[ f[ n_ l[ f f_a [h^ iqcha ni jiil []]_m*
mc\cfcns ni [h^ molp_s[\cfcns i` nb_ ij_l[ncha `c_f^ nb_l_ [l_ al_[ n ^c``c]ofnc_m ch
c^_hnc`scha [h^ cmif[ncha nb_ m[jb_hiom h_lp_ ch nb_ m_]ih^ jb[m_ i` nb_ `f[j
nl[hm`_l+ Pb_ ]igjf_n_ ]onncha i`` i` nb_ jlircg[f j_^c]f_ i` nb_ `f[j [h^ nb_
mo\m_ko_hn h__^ `il c^_hnc`scha ch cn nb_ m[jb_hiom h_lp_ gcabn _[mcfs l_mofn
ch `[cfol_ ni c^_hnc`s nb_ h_lp_) kocn_ [j[l n `lig nb_ `[]n nb[ n nb_ m[jb_hiom
h_lp_ mnogj gomn jlid_]n mig_ 3 ni 5 ]g i`` nb_ _^a_ i` nb_ `f[j+ Pb_ mcno[ncih
qiof^ \_ mcgjf_l c` cn q_l_ jimmc\f_ ni nl[hm`_l nb_ `f[j ih nb_ ^cmn[f j_^c]f_
q cnbion [hs jlcil ij_l[ncih+ S_ [^gcn) q_ ^c^ hin ^[l_ ^i nb[ n `il `_[l i`
h_]limcm ch j[l n i` nb_ `f[j+ S_ ]iof^ hin \_ j_lmo[^_^ _cnb_l \s mig_ [onbilmâ
[mmol[h]_m i` cgjlip_^ p[m]of[l mojjfs ni `[m]ci]on[h_iom `f[j+ D_h]_ qbs)
ch nb_ m_]ih^ j[nc_hn) q_ ^_]c^_^ ni nl[hm`_ l nb_ m[jb_hiom h_lp_ [h^ ni
[h[mnigim_ nb_ h_lp_ [fl_[^s ch nb_ chcnc[f jb[m_ i` nb_ jf[hh_^ mola_ls mcgof*
n[h_iomfs qcnb nb_ cgjf[hn[ncih i` nb_ ^cmn[f jilncih i` nb_ `f[j ni nb_ mif_ i`
nb_ `iin+ Pb_h) c^_hnc`c][ncih [h^ cmif[ncih i` nb_ m[jb_hiom h_lp_ q[m [h _[ms
[``[cl+ Jil q_l_ nb_l_ [hs g[dil ^c``c]ofnc_m chpifp_^ ch nb_ _r_]oncih i` nb_



Bca+ 4+ O[jb_hiom h_lp_ cmif[n_^ ih nb_ chh_l mol`[]_ i` nb_ eh__ ]fim_ ni nb_ [hn_l cil
_^a_ i` nb_ `f[j+ ?fim_*oj+ Ö Bca+ 5+ @cmn[f j [ l n i` `f[j j[lnc[ ffs monol_^ chni ^_`_]n

ih nb_ b__f+ Pb_ m[jb_hiom [h^ mol[f h_lp_ mnogjm jl_j[l_^ `il [h[mnigimcm

h_lp_ [h[mnigimcm+ Pb[hem ni nb_ m[jb_hiom h_lp_ nlohe lohhcha j[l[ff_ f [h^
]fim_ ni nb_ _^a_ i` nb_ `f[j) nb_ h__^ ni cmif[n_ cn jim_^ hi g[dil nb l_[ n ni
nb_ \fii^ mojjfs ni nb_ `f[j+

Sbcf_ nb_l_ q_l_ hi h_]lim_m ch _cnb_l i` nb_ nqi j[nc_hnmâ monol_m i` nb_
nl[hmm_]n_^ jlircg[f `f[j j_^c]f_m) nb_ mo nol_m q_l_ domn Üa[jchaá [n [lioh^
[ `ilnh cabn [`n_l mbiqcha hi n_h^_h]s ni b_[l+ Pb_ m_]ih^[ls ^_`_]nm q_l_ ch
\inb ][m_m ]ip_l_^ qcnb ^_lgi_jcnb_fc[ f al[`nm+ Oi `[l) nb_l_ [l_ hi jli\f_gm
nb_l_ hil qcnb nb_ fimm i` m_hmcncpcns ch nb_ ^ihil [l_[+

@ E O ? Q O O E K J

Pb_ jlijim_^ g_nbi^ cm nb_h ]fchc][ffs `_[mc\f_ qcnb aii^ `oh]ncih[f l_ *
mofnm+ =ff nb[ n l_kocl_m ]ihmc^_l[ncih cm qb_nb_l nb_l_ cm [hs ]fchc][f domnc*
`c][ncih `il cn ch nb_ _l[ i` `l__ `f[jm+ Pbcm cm [ q_cabns ko_mncih+ =]ef[h^ _n
[f+ %.& ^_p_fij_^ nb_ n_]bhcko_ i` nb_ m[jb_hiom h_olip[m]of[l `l__ `f[j qbc]b
qiof^ jf[]_ iol iqh g_nbi^ ch nb_ mjb_l_ i` Üb cm nilc][fá jli]_^ol_m+ Diq_p_l)
[m nb_ [onbilm nb_gm_fp_m l_jiln_^) nb_ `l__ m[jb_hiom `f[j Ö ohf_mm om_^ ch
[ mg[ff mcn_ Ö f_[p_m [h oh`[piol[\f_ m_]ih^[ls ^_`_]n) qbc]b cm qbs nb_s
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Bca+ 6+ J_lp_ [h[mnigimcm+ Ö Bca+ .-+ Bf[j b_[f_^ ch 3 gihnbm [`n_l h_lp_ [h[mnigimcm+
L[nc_hn ][h j_l]_cp_ nio]b+ Dsj[_mnb_mc[ ch `f[j j[lnm fscha nb_ `[ l nb_m n `lig nb_ h_lp_

[h[mnigimcm

q[lh [a[chmn nb_ om_ i` f[la_ `l__ m[jb_hiom `f[jm+ Pb_m_) cn [jj_[lm) i``_l
nb_ al_[n_mn [^p[hn[a_ qb_h nb_s [l_ ]bim_h `il ]ip_lcha mg[ff*mct_ ^_`_]nm+
Iil_ip_l) ch nbl__ ][m_m nb_ [onbilm `[cf_^ ni `ch^ [ p[m]of[l j_^c]f_ `il nb_
m[jb_hiom `f[j+ Pbioab [^gcnn_^fs gil_ f[\iol ]ihmogcha iol g_nbi^ ][h
m[`_l l_jf[]_ nb_ `l__ m[jb_hiom `f[j+ Iil_ip_l) cn i``_lm [ gil_ `[piol[\f_
fi][fct[ncih `il nb_ m_]ih^[ls ^_`_]n qbc]b mbiof^ hin [``_]n nb_ j[ nc_hüm
`oh]ncihm+ S_ \_fc_p_ nb_h nb[ n qbcf_ nb_ g_nbi^ ^_m]lc\_^ [\ip_ qcff b[p_
[ fcgcn_^ l[ha_ i` ch^c][ncihm cn qcff ]ig_ ch om_`of `il nb_ ]ip_l[a_ i` g[dil
^_`_]nm ih nb_ mif_ i` nb_ `iin ch nb_ [\m_h]_ il oh[p[cf[\cfcns i` [ \_nn_l mocn_^
[h^ gil_ gi^_lh n_]bhcko_ i` nl[hm`_l+

Pbcm m__gm ni \_ ]illi\il[n_^ \s J[jjc %/&) qbi om_^ [ ]limm*f_a chh_lp[n*
_^ `[m]ci*]on[h_iom `f[j qcnb nb_ h+ ]on[h_om `_gilcm f[n_l[fcm ni ^_[f qcnb
[ ^_`_]n ch nb_ mif_ i` nb_ `iin ch [ ]bcf^+

? K J ? H Q O E K J

Pqi i` iol j[nc_hnm b[^ ]lol[ f j[lnm i` nb_ m_hmcncp_ n_llcnilc_m i` nb_
m[jb_hiom h_lp_ nl[hm`_ ll_^ ni ^_`_]nm ch nb_ mif_m i` nb_ `__n omcha [ gi^c`c_^
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`ilg i` ^cl_]n `[m]ci]on[h_iom j_^c]f_ `f[jm+ Pb_ g_nbi^ cm _``_]ncp_ [h^ m[`_+
En qcff) biq_p_l) b[p_ [ fcgcn_^ l[ha_ i` ch^c][ncihm `il ]ip_lcha _rn_hmcp_
^_`_]nm ch nb_ mif_ i` nb_ `iin ch ][m_m qb_l_ hi \_nn_l nsj_ i` m_hmcncp_ `f[j
nl[hm`_ll_^ ch [ gil_ oj*n] ^[n_ q[s qcff \_ [p[cf[\f_+

F+ D+

8 : 2 2 & 7 >

= ^_m]lcjncih cm jl_m_hn_^ i` nb_ nl[hm`_l i` ]lol[f j[lnm i` nb_ m[jb_hiom*
chh_lp[n_^ [l_[m chni ^_`_]nm ih nb_ mif_ i` nb_ `iin omcha [ gi^c`c_^ `ilg i`
^cl_]n `[m]ci]on[h_iom j_^c]f_ `f[jm+ Pb_ h_lp_ `oh]ncihm q_l_ m[ncm`[]nilcfs
l_mnil_^+ Pb_ g_nbi^) qbcf_ l[ nb_ l f[\ilciom) jlip_^ ni \_ m[`_ [h^ _``_]ncp_+
Enm l[ha_ i` ch^c][ncihm qcff) biq_p_l) \_ fcgcn_^ ni ][m_m h__^cha nb_ ]ip_l[a_
i` f[la_ ^_`_]nm ch nb_ mi`n ncmmo_m i` nb_ mif_ i` nb_ `iin qb_l_ hin inb_l)
\_nn_l mocn_^ nsj_ i` chh_lp[n_^ `f[j nl[hm`_ ll_^ ch [ gil_ gi^_lh q[s qcff \_
[p[cf[\f_+

NAOQIA
@`SV dV_dZeZW WRdTZ`TfeR_n a`ddnUR_e ]V _VcW dRaYV_V'

FRaa`ce acnR]RS]V'

N c _ \ _ .i p w) R+) J ö g _ ] ) =+

H_ nl[p[cf ^x]lcn oh_ nl[hmjimcncih ^_ l_acihm m_hmcncp_m ^_ f[ d[g\_) [p_] f_ h_l`
m[jb_h_) mol f_m ^x`[onm ^_m jc_^m) _``_]nox_ j[l oh_ `ilg_ [^[jnx_ ^_m fi\_m `[m]ci*
]on[hxm ^cl_]n_m+ H[ l_m ncno ncih ^_ `ih]ncihm ^_m h_l`m m â_mn jli^ocn ^ âoh_ `[aih m[ncm*
`[cm[hn_+ EE _mn pl[c ko_ f_m gxnbi^_m ^x]lc n_m mic_hn f[\ilc_om_m) g[cm ko[h^ g_g_
mol_m _n _``c][]_m+ ?_j_h^[hn) f_ ]b[gj ^ âch^c][ncih jiol f_ l_]iopl_g_hn ^_ p[mn_m
^x`[onm ^_m ncmmom gior mol f_m jc_^m m_l[ lx^ocn [or ][m) icf cf h âs [ol[ j[m ^â[onl_
g[n_lc_f) oh nsj_ ^_ fi\_ m_hmcnc` jfom ]ihp_h[\f_ _n nl[hmjim_ ^ $oh_ `[aih jfom gi*
^_g_+

V Q O = I I A J B = O O Q J C
9Z_ dV_dZeZgVc :RdTZ`\feR_]RaaV_ ^Ze _Vcgfd dRaYV_fd' u

J`c]RfWZXVc 6VcZTYe'

N c _ \ _ .i p w) R+) J ö g _ ] ) =+

Eh ^_l =l\_cn qcl^ ^c_ K\_lnl[aoha pih Qhn_lm]b_he_fn_ cf_h m_hmcncp_l C_a_h^_h
^_m h_lpom m[jb_hom gcnn_fm [ha_j[mm n_l Bilg ^cl_e n_l B[m] cieon[hf[jj_h [o` @_`_en_
[h ^_h >_ch`f[]b_h \_m]blc_\_h+ @c_ S c_^_lb_lmn_ffoha ^_l h_lpfc]b_h Bohencih_h
p_lfc_` to`lc_^_hmn_ff_h^+ @c_ \_m]blc_\_h_ I_nbi^_ cmn tq[l gccbm[g) d_^i]b mc]b_l
oh^ qcleohampiff+ Oc_ qcl^ d_^i]b hol _ch_h \_al_htn_h Eh^ce[ncihm\_l_c]b b[\_h oh^
tq[l \_c B[ff_h ^_m >_^_]e_hm [oma_^_bhn_l @_`_en_ pih S_c]bn_cf_h ^_l >_ch`f[]b_h)
q_hh e_ch [h^_l_l ) _b_l _h nmj l_]b_h^_l Psj _ch_m m_hmcncp_h b[jj_hm tol D[h^ cmn) ^_l
[o` gi^_lh_l_ S_cm_ o\_lnl[a_h q_l^_h e[hh+

N A O Q I A J
@pSf]` dV_dZeZg` WRdTZ`Tfem_V` T`_ _Vcgfd dRaYV_fd'

7`^f_ZTRTZp_ acV]Z^Z_Rc'

N c _ \ _ .i p w) R+) J ö g _ ] ) =+

Ah _f nl[\[di m_ ^_m]lc\_ _f nl[hmj f[h n_ ^_ f[m j[ln_m ]lol[ f_m ^_m^_ f[m tih[m
m_hmcncp[m ^_f h_lpom m[jb_hom _h `ilg[ [^[jn[^[ ^_ fz\ofim ^cl_]nim `[m]ci]onwh_im
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b[]c[ fim ^_`_]nim _h f[m jf[h n[m ^_ fim jf_m+ H[ l_mncno]cih ^_ f[m `oh]cih_m ^_ h_lpcim
m_ ^_m[lliffz _h `ilg[ m[ncm`[]nilc[+ Lil oh f[^i) f[ g_ni^ifiay[ ^_m]lcn[ _m nl[\[dim[
j_li [f gcmgi nc_gji m_aol[ s _`c][t+ P_h^lw) mch _g\[lai) oh[ tih[ ^_ ch^c][]czh
gos fcgcn[^[ j[l[ m_l [jfc][^[ _h fim ][mim ^_ ]o\lcgc_hni ^_ fim [gjfcim ^_`_]nim ^_
fim n_dc^im \f[h^im _h f[m jf[hn[m ^_ fim jf_m) [hi m_l ko_ m_ n_ha[ [ ^cmjimc]czh inli
ncji gwm ]ihp_hc_hn_ ^_ fz\ofim m_hmcncp_m) nl[hmj f[h n[^im _h `ilg[ gwm gi^_lh[+

N A B A N

*' 5T]R_U% F' 8'% GTYfdeVc^R_% A'% ;`&

UZ_R% A'% 9UVc% 9'% HRj]`c% ;' ='% 7Rc]Zd]V% ='3

Pb_ m[jb_hiom h_olip[m]of[l `l__ `f[j+
Lf[mn) l_]ihmnl+ Oola+) 347 403) .65.+

/+ BRaaZ% >' D'% FfSVcX% F' @'% 6VcXXcV_%
F' G'3 Ehh_lp[n_^ ]limmf_a n_hmil `[m]c[ f[ *
n[ `[m]ci]on[h_iom `f[j `il `iin l_]ih*

J ? A O

mnlo]ncih+ =hh+ jf[mn+ Oola+) .-7 1..) .650+
0+ FZVSV]`gm% J'% BÖ^VT% 5'3 O_hmcncp_

`[m]ci]on[h_iom `f[jm omcha nb_ h+ ]on[*
h_om `_gilcm f[ n_l[ fcm [h^ h+ m[jb_hom+ =
jl_j[l[ nils mno^s+ =]n[ ?bcl+ jf[mn+ /)
.652+

@l+ R+ Nc_\_fipw)
@_j[lng_hn i` Lf[mnc] Oola_ls)

>_leip[ 01) 3./ -- >lhi) ?t_]bimfip[ec[

* + )



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

F+ A+ Lolesh_ Qhcp_lmcns I_^c][f B[]ofns) >lhi %?t_]bimfip[ec[&
@_j[lng_hn i` Lf[mnc] Oola_ls

D_[^ Lli`+ R+ Go\wó_e) I+ @+) @lO]+

8*38.9.;* +&8(.4(:9&3*4:8 +1&5 < .9- 3*7;:8 (:9&3*:8
+*247.8 1&9*7&1.8

5JCEDFDGAJP JCIHJL
R+ NEA>AHKR=) =+ JôIA?

Eh iol jl_pciom jl_fcg ch[ls mno^s q_ ^cm]omm_^ nb_ ch^c][ncihm `il m_hmcncp_
`f[j nl[hm`_l) nb_ nsj_m i` nl[hm`_l) nb_ cl [^p[hn[a_m [h^ ^cm[^p[hn[a_m+ S_
jlijim_^ nb_ nl[hm`_ l ni nb_ b[h^ i` nb_ m_hmcncp_ [l_[ i` nb_ h_lpom ]on[h_om
`_gilcm f[ n_l[fcm mch]_ cn i``_lm [h [\oh^[h]_ i` g[n_lc[f) nb_ ko[fcns i` nb_
mech cm mcgcf[l ni nb[ n i` nb_ b[h^ [h^ nb_ f[s_l i` `[n nb_l_ cm l_f[ncp_fs nbch+
S_ ^_m]lc\_^ ch ^_n[cf nb_ [h[nigs i` nb_ h_lpom ]on[h_iom `_gilcm f[n_l[fcm
[m q_ff [m nb_ _rn_hn i` cnm n_llcnils+ Pb_ `iffiqcha jlch]cjf_m i` nl[hm`_ l q_l_
_mn[\fcmb_^7

Pb_ m_hmcncp_ [l_[ i` nb_ h_lpom ]on[h_om `_gilcm f[n_l[fcm b[m ni \_ nl[h m *
`_ll_^7
.+ ch nb_ `ilg i` [ j_^c]f_ `f[j mch]_ nb_ _fcgch[ncih i` nb_ gom]ofom n_hmil

`[m]c[_ f[n[_ ^_jlcp_m nb_ [l_[ i` nb_ ^_mcl_^ j_^c]f_)
/+ [m [ `[m]ci]on[h_iom `f[j mch]_ nb_ h_lpiom msmn_g nb_l_ cm chm_j[l[\fs

fche_^ qcnb nb_ `[m]c[ f[n[)
0+ [m [ ^cl_]n nl[hm`_ l `f[j ni [pic^ nb_ ]ihpifoncih i` nb_ ^__j `[m]c[+ Po\_^

alioh^qile `il nb_ h_ijf[mns i` nb_ nbog\ il mojjilncha `cha_l ]ihmncnon_m
[h _r]_jncih+
Kj_l[ncha ih ][^[p_lm q_ ^_p_fij_^ [ molac][f n_]bhcko_ `il nb_ []]_mm ni)

c^_hnc`c][ncih [h^ cmif[ncih i` nb_ h_lpom ]on[h_om `_gilcm f[ n_l[fcm [h^
[ g_nbi^ `il cnm nl[hm`_ l qcnb nb_ `f[j+

Eh nb_ jl_m_hn mno^s q_ l_jiln ih nb_ `clmn nqi ]fchc][f ][m_m+
L[nc_hn I+ F+) 1. slm) [ m_q[a_ l_gip[f nlo]e ^lcp_l) ]fch+ hin_m Ji+ 3.54.)

q[m [^gcnn_^ qcnb [h [`oh]ncih[f nilmi i` nb_ lcabn b[h^ `iffiqcha a[m_iom
]_ffofcncm+ =ff nb [ n l_g[chm i` nb_ b[h^ cm [ lcac^ fcnnf_ `cha_l [h^ lo^cg_hnm
i` nb_ 1nb ^cacn+ Pbcm j[ l n i` nb_ b[h^ b[m l_g[ch_^ hilg[ffs m_hmcncp_+
Pb_ l_mn i` nb_ ^cacnm [l_ gcmmcha) nb_cl l_mc^o[f me_f_ nih ]ip_l_^ qcnb
[nlijbc] chm_hmcncp_ m][lls ncmmo_+ Eh Jip_g\_l .65/ q_ mn[ l n_^ nb_ ^cl_]n
nl[hm`_l i` [ lcabn*mc^_^ m_hmcncp_ `[m]ci]on[h_iom `f[j qcnb nb_ h_lpom ]o*

* + *



Bca+ .+ Limn*^cf[]_l[ncih ^_`ilg[ncih i` nb_ lcabn b[h^ ch [h .5*s_[l if^ [jjl_hnc]_+
@_`_]n i` nb_ nbog\ [h^ ch^_r `cha_l+ O][lls \fi]e ip_l nb_ 0l^ g_n[][ljom+ I_^c[h
tih_ [h[_mnb_mc[+ Ö Bca+ /+ Oe_n]b jf[h `il ^cl_]n m_hmcncp_ `[m]ci]on[h_iom `f[j qcnb
^cmn[f j_^c]f_ ih nb_ lcabn*b[h^ nbcab mbiqcha nb_ jli\[\f_ ]iolm_ i` nb_ h+ ]on[h_om

`_gilcm f[ n_l[fcm

n[h_om `_gilcm f[n_l[fcm .2 \s 0- ]g ch mct_+ Pb_ `f[j q[m nl[hm`_ ll_^ ih
[ jlircg[f j_^c]f_) [h^ nb_ ^cmn[f j[l n i` nb_ `f[j q[m jl_j[l_^ \s fc`ncha+ Kh
@_]+ /5) .65/) qbcf_ ]onncha i`` nb_ jlircg[f j_^c]f_ i` nb_ `f[j) q_ _rjim_^
nb_ h_lpom ]on[h_om `_gilcm f[n_l[fcm ni nl[hm`_l cnm j_lcjb_l[ f mnogj [fiha
qcnb nb_ `f[j j_^c]f_ ni nb_ b[h^ qb_l_ q_ monol_^ ch ni nb_ jlircg[f mnogj
i` h_lpom g_^c[hom ih nb_ `il_[lg+ Limnij_l[ncp_fs) nb_ ncj i` nb_ nl[hm`_ l*
l_^ j_^c]f_ qcnb j[ln i` nb_ `[m]c[ \_][g_ h_]linct_^) nbom d_ij[l^ctcha nb_
pc[\cfcns i` nb_ h_lp_ nl[hm`_ll_^ + Pb_l_ q[m p_ls jiil l_mnil[ ncih i` m_h*
mcncpcns+ = s_[l f[ n_l hiq) nb_ j[nc_hn ][h `__f nio]b ch ihfs b[f` nb_ `f[j+ Pb_
mq_[n n_mn cm h_a[ncp_+ N_][jcnof[ncha nb_ molac][f jli]_^ol_ q_ l_[fct_^ b[pcha
g[^_ nqi g[dil gcmn[e_m+ S_ b[^ ch]fo^_^ ch nb_ jlircg[f j_^c]f_ [ j[ln
qbc]b) ch ]cl]of[nils n_lgm) \_fiham ni nb_ chaoch[f `f[j n_llcnils) [h^) m_]ih^)
q_ b[^ [nn[]b_^ nb_ h_lpom ]on[h_iom `_gilcm f[n_l[fcm ni nb_ g_^c[h h_lp_
mnogj ch [ Ü\fch^á monol_ b[pcha hi [jj[l[ nom [n iol ^cmjim[f qcnb qbc]b ni
c^_hnc`s nb_ m_hmcncp_ [rihm+

* + +



°

Bca+ 0+ @_n_]n_^ [h^ cmif[n_^ h+ ]on[h_om `_gilcm f[ n_l[fcm lcmcha `lig \_h_[nb nb_
chaoch[f fca[g_hn ]fim_ ni nb_ moj_lcil [h n_ l ci l cfc[] mjch_) l_[^s `il ]onn cha [n chaoch[f
fca[g_hn f_p_f+ Ö Bca+ '" =h[mnigimcm i` nb_ mnogj i` h+ ]on[h_om `_gilcm f[ n_l[fcm ni

nb [ n i` nb_ ^cacn[f pif[l h_lp_ i` nb_ nbog\

L[nc_hn I+ N+) .5 slm) [jjl_hnc]_) ^+h+Ji+ 34-//) q[m [^^gcnn_^ qcnb ^_*
`_]ncp_ nbog\ [h^ m_]ih^ ^cacn) qcnb [ m][lls \fi]e ch nb_ j[fg i` nb_ b[h^)
[h^ qcnb ^cmil^_l_^ `f_rcih [h^ fimm i` m_hmcncpcns ch nb_ l_g[chfcha `cha_lm
`iffiqcha [ lcabn*b[h^ chdols+ Pb_ nl[hmjimcncih i` [hs i` nb_ l_g[chcha `cha_l
ch jf[]_ i` nb_ nbog\ jlip_^ oh`_[mc\f_+ Bil nbim_ l_[mihm) ch =oaomn .650) q_
mn[ln_^ nb_ ^cl_]n nl[hm`_l i` [ /- \s .2 ]g m_hmcncp_ `[m]ci]on[h_iom `f[j qcnb
nb_ h_lpom ]on[h_om `_gilcm f[ n_l[fcm ni nb_ b[h^ omcha nb_ ^cmn[f j_^c]f_+ =m
[ `clmn mn_j) qcnb hi jl_j[l[ nils mola_ls) q_ fc`n_^ nb_ jlircg[f jilncih i` nb_
jf[hh_^ `f[j ]igjf_n_ qcnb nb_ j_lcjb_l[ f mnogj i` nb_ h_lpom ]on[h_om `_*
gilcm f[n_l[fcm [h^ qcnb nb_ `[m]c[) no\cha nb_ `f[j ch j[ln ni ]l_[n_ nb_ alioh^*

E'* qile `il nb_ `onol_ nbog\+ Pb_ j_lcjb_l[ f mnogj i` nb_ h+ ]on[h_om `_gilcm
f[n_l[fcm q[m monol_^ ni nb_ jlircg[f mnogjm i` nb_ pif[l ^cacn[f h_lp_m i` nb_
nbog\+ Pb_ [h[mnigimcm q[m ]ip_l_^ qcnb nb_ `f[j j_^c]f_+ >s nb_ _h^ i` nb_
_hmocha mcr q__em q_ b[^ ]igjf_n_ nb_ nl[hm`_ l \s nb_ mn_j*\s*mn_j ]onncha
i`` i` nb_ ^cmn[f j_^c]f_ ohncf nb_ \fch^ ]fimol_ i` nb_ `f[j+ Pb_ m_]ih^[ls
^_`_]n q[m ]ip_l_^ qcnb [ ^_lgi_jcnb_fc[f g_mbal[`n+ Ar]_jn `il nb_ mfcabnfs
jlinl[]n_^ b_[fcha jli]_mm ch nb_ \fch^fs ]fim_^ j[l n i` nb_ `f[j) nb_ ]iolm_

./0
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i` nb_ nl[hm`_l q[m qcnbion ]igjfc][ncihm+ Biol gihnbm [`n_l nb_ h_lp_ [h[mni*
gimcm hiq) nb_ j[nc_hnm \_achhcha ni ^_p_fij `__fcha _p_h ch nb_ `l__ _h^ i`
nb_ `f[j+ Pb_ \[m_ i` nb_ `f[j ih nb_ j[fg[l mc^_ cm mbiqcha nb_ `clmn mcahm

Bca+ 2+ D_[f_^*ch m_hmcncp_ `[m]ci]on[h_iom `f[j qcnb nb_ h+ ]on[h_om `_gilcm f[ n_l[fcm
mcr gihnbm [`n_l h_lp_ [h[mnigimcm qcnb m_hmcncpcns [fl_[^s l_m nil_^ `off*m][f_ [h^ qcnb
bsj_lm_hmcncpcns hinc]_[\f_ ch nb_ \[m[f j[lnm i` nb_ `f[j+ = \ih_ al[` n cm j f[hh_^ `il

cgjf[hn[ncih ch nb_ `f[j [`n_l nb_ h_lp_ l_mncno ncih jli]_mm_m [l_ ip_l

i` bsj_lm_hmcncpcns+ Ocr gihnbm [`n_l nb_ ij_l[ncih nb_ qbif_ `f[j cm p_ls q_ff
m_hmcncp_ hiq) qcnb nb_ tih_ i` bsj_l[_mnb_mc[ b[pcha mjl_[^ [ff ip_l nb_
jlircg[f jilncih i` nb_ `f[j+ Pb_ mq_[n n_mn cm h_a[ncp_+ Pb_ m_]ih^[ls ^_`_]n
]ihmifc^[ncih cm jlial_mmcha q_ff) [h^ nb_ j[nc_hn b[m hi jli\f_gm nb_l_+

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

Pl[hm`_lm i` nb_ m_hmcncp_ [l_[ i` nb_ h+ ]on[h_om `_gilcm f[n_l[fcm omcha nb_
`ilg i` gi^c`c_^ `[m]ci]on[h_iom ^cl_]n nl[hm`_l jlip_^ ni \_ n_]bhc][ffs `_[m*
c\f_ qcnbion [hs g[dil ^c``c]ofnc_m _p_h oh^_l ]fchc][f ]ih^cncihm) qbc]b cm ch

./1



[al__g_hn qcnb J[jjcâm _rj_lc_h]_ %.&+ =m `il nb_ `clmn j[nc_hn) q_ [^gcn
b[pcha g[^_ nqi g[dil gcmn[e_m) [m [fl_[^s g_hncih_^+ Eh mjcn_ i` nb[n) m_h*
mcncpcns ch b[f` nb_ `f[j b[^ \__h l_mnil_^ \s nb_ _h^ i` nb_ `clmn jimnij_l[ncp_
s_[l+ =m `il nb_ m_]ih^ j[nc_hn) nb_ nl[hm`_ l niie [ mo\mn[hnc[ffs gil_ `[piol*
[\f_ ]iolm_ ch mjcn_ i` nb_ `[]n nb[ n nb_ `f[j q[m nl[hm`_ ll_^ ih nb_ ^cmn[f
j_^c]f_+ =m l_a[l^m p[m]of[l mojjfs) [ `[piol[\f_ j[ln g[s b[p_ \__h jf[s_^
nb_l_ \s nb_ ]on[h_iom \l[h]b i` nb_ [ l n_ l c[ j_l`il[hm EEE+ Pb_ m_hmcncpcns i`
nb_ `f[j q[m l_mnil_^ [n [ `[mn_l l[ n_ nb[h ch nb_ `clmn molac][f j[nc_hn+ =m `il
nb_ [jj_[l[h]_ i` bsj_l[_mnb_mc[ q_ l_a[l^ cn [m [ hilg[f jb[m_ i` h_lp_
l_mncnoncih+ Pb_ m_]ih^[ls ^_`_]nm ch \inb j[nc_hnm b[p_ \_]ig_ q_ff ]ihmifc*
^[n_^) [h^ nb_l_ [l_ hi jli\f_gm nb_l_ ^_mjcn_ nb_ j[lnc[ f fimm i` m_hmcncpcns
ch nb_ nbcab+

>inb ][m_m [jj_[l ni mbiq nb_ `_[mc\cfcns i` nb_ jlijim_^ n_]bhcko_ i`
nl[hm`_ l i` nb_ m_hmcncp_ [l_[ i` nb_ h+ ]on[h_om `_gilcm f[n_l[fcm+ Biffiqcha
[h _llil*`l__ ij_l[ncih) nb_ h_lpiom `oh]ncih i` nb_ ]on[h_iom h_lpiom msmn_g
][h \_ _rj_]n_^ ni \_ l_mnil_^ ni nb_ ^_mcl[\f_ _rn_hn+

En m__gm nb[ n nbcm g_nbi^ qcff ]ig_ om_`of [m [h ijncih ch ][m_m i` m_p_l_fs
^_`ilg_^ b[h^m qb_l_ [ f[la_ ko[hncns i` mi`n ncmmo_m l_kocl_m l_jf[]_g_hn)
[h^ ch ][m_m i` nbog\ il mojjilncha `cha_l h_ijf[mns qb_l_ nb_l_ cm hi ijncih
`il nl[hmjimcncih i` g c]li nl[hm`_l i` [hinb_l ^cacn il [ `l__ m_hmcncp_ `f[j+

? K J ? H Q O E K J

Pqi j[nc_hnm b[^ nb_ m_hmcncp_ [l_[ i` nb_ h_lpom ]on[h_om `_gilcm f[n_l[fcm
nl[hm`_ ll_^ ni nb_ b[h^ omcha nb_ gi^c`c_^ `ilg i` `[m]ci]on[h_iom ^cl_]n `f[jm
]ig\ch_^ qcnb nb_ [h[mnigimcm i` nb_ l_mj_]ncp_ [``_l_h n m_hmcncp_ h_lp_m qcnb
nb_ g_^c[h h_lp_ mnogjm+ Kqcha ni ]_ln[ch gcmn[e_m [n nb_ ncg_ i` ij_l[ncih)
nb_ `clmn j[nc_hn b[^ nb_ m_hmcncpcns i` nb_ b[h^ l_mnil_^ ihfs j[lnc[ffs) qbcf_ ch
nb_ m_]ih^ j[nc_hn m_hmcncpcns b[^ \__h l_mnil_^ qcnbch 3 gihnbm+ Pb_ om_ i`
nbcm g_nbi^ qcff \_ ]ihmc^_l_^ ch ][m_m l_koclcha nb_ l_jf[]_g_hn i` g[dil mi`n
ncmmo_ ^_`_]nm ch nb_ b[h^ [h^ ch ][m_m i` nin[f fimm i` nb_ nbog\ qb_l_ h_cnb_l
[ nl[hmjimcncih i` [hinb_l ^cacn ni l_jf[]_ nb_ nbog\ hil [ gc]linl[hm`_l i` nb_
^cacn hil nb_ nl[hm`_ l i` [ `l__ m_hmcncp_ `f[j [l_ `_[mc\f_+

F+ D+

OQII=NU

Pb_ nl[hm`_ lm [l_ ^_m]lc\_^ i` m_hmcncp_ `[m]ci]on[h_iom ^cl_]n `f[jm qcnb
nb_ h_lpom ]on[h_om `_gilcm f[ n_l[fcm chni ^_`_]nm ih nb_ b[h^m i` nqi j[nc_hnm+
Kh_ b[^ m_hmcncpcns l_mnil_^ ihfs j[lnc[ ffs iqcha ni ch[^_ko[]c_m i` n_]bhcko_)
nb_ inb_l q[m `ioh^ ni b[p_ m_hmcncpcns l_mncno n_^ qcnbch 3 gihnbm+ Pb_ om_ i`
nbcm g_nbi^ ][h \_ ]ihmc^_l_^ `il nb_ l_jf[]_g_hn i` _rn_hmcp_ mi`n ncmmo_ ^_*
`_]nm ch nb_ b[h^ [h^ ch ][m_m i` nin[f fimm i` nbog\ qb_l_ h_ cnb_l nl[hmjimc*
ncih hil g c]li nl[hm`_l i` [hinb_l ^cacn il `l__ h_olip[m]of[l `f[j nl[hm`_ l [l_
jimmc\f_+
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NAOQIA
@`SV dV_dZeZW WRdTZ`TfeR_n Ve _Vcgfd TfeR_Vfd WV^`cZd ]ReVcR]Zd'

FRaa`ce acnR]RS]V'

N c _ \ _ .i p w) R+) J ö g _ ] ) =+

H_ nl[p[cf ^x]lcn ^_m nl[hmjimcncihm ^_ fi\_m m_hmcncym `[m]ci]on[hxm ^cl_]n_m [p_]
h_lpom ]on[h_om `_gilcm f[n_l[fcm [or _h^licnm ^_m ^x`[onm mol f_m g[chm) ]b_t ^_or
g[f[^_m+ ?[om_ j[l oh jli]x^x `[or) f[ m_hmc\cfcnx ^o m_]ih^ g[f[^_ _mn l_p_ho_ ^[hm
3 gicm+ Hâ oncfcm[ncih ^_ ]_nc_ gxnbi^_ gxlcn_ ]ihmc^_l[ncih [or ][m) io cf `[on ]ig*
j_hm_l ^_ p[mn_m ^x`[onm ^_m ncmmom gior mol f[ g[ch io ]b_t f[ j_ln_ nin[f_ ^o jio]_
io cf h âs [ j[m ^_ jimmc\cfcnx ò_rx]on_l micn oh_ nl[hmjimcncih) micn oh_ g c]linl[hmjimc*
ncih ^$oh [onl_ ^ican) micn oh_ nl[hmjimcncih ^o fi\_ h_olip[m]of[cl_ fc\l_+

V Q O = I I A J B = O O Q J C
9Z_ dV_dZeZgVc :RdTZ`\feR_]RaaV_ ^Ze _Vcgfd TfeR_Vfd WV^`cZd ]ReVcR]Zd' u

J`c]RfWZXVc 6VcZTYe

N c _ \ _ .i p w) R+) J ö g _ ] ) =+

Eh ^_l =l\_cn q_l^_h K\_lnl[aoha_h m_hmcncp_l B[m]cieon[hf[jj_h gcn h_lpom ]o n[ *
h_om `_gilcm f[ n_l[fcm [o` @_`_en_ [h ^_h D[h^_h tq_c_l L[nc_hn_h \_m]blc_\_h+ >_cg
_lmn_h L[nc_hn_h _lh_o_l n_ mc]b ^c_ Agj`ch^fc]be_cn ch`ifa_ _ch_m `_b f_lb[`n_h Ril*
a_b_hm hol n_cfq_cm_) d_^i]b \_cg tq_cn_h L[nc_hn_h e[g _m tol Ncc]ee_bl ^_l Agj`ch^*
fc]be_cn \chh_h 3 Iih[n_h+ @c_ =hq_h^oha ^c_m_l I_nbi^_ eiggn ch Bl[a_ \_cg Al*
m_nt_h [oma_^_bhn_l @_`_en_ q_c]b_l P_cf_ [h ^_h D[h^_h miqc_ \_c nin[f_g R_lfomn
^_m @[og_hm) qi _ch_ Pl[hmjimcncih i^_l _ch_ Icelio\_lnl[aoha _ch_m [h^_l_h Bcha_lm
i^_l _ch_ K\_lnl[aoha _ch_m `l_c_h h_olip[meof[l_h b[jj_hm hc]bn g^afc]b .mn+

N A O Q I A J
@pSf]` dV_dZeZg` WRdTZ`Tfem_V` T`_ V] _Vcgfd dfeR_Vfd WV^`cZd ]ReVcR]Zd'

=_W`c^V acV]Z^Z_Rc'

N c _ \ _ .i p w) R+) J ö g _ ] ) =+

Ah _f _mno^ci m_ ^_m]lc\_h fim nl[hmj f[h n_m ^_ fim fz\ofim m_hmcncpim ^cl_]nim `[m]ci*
]onwh_im ]ih _f h_lpom ]on[h_om `_gilcm f[ n_l[ f cm b[]c[ fim foa[l_m ^_ fim ^_`_]nim
_h f[m g[him ^_ ^im j[]c_hn_m+ Ah _f jlcg_li) ]igi l_mofn[^i ^_ oh jli]_^cgc_hni
_llzh_i) f[ m_hmc\cfc^[^ `o_ l_]oj_l[^[ mzfi j[l]c[fg_hn_) _h _f m_aoh^i xmn[ m_ l_m*
ncnosz _h 3 g_m_m+ H[ oncfct[]czh ^_ _mn_ g_ni^i jo_^_ ]ihmc^_l[lm_ [f l_m ncno cl [gjfcim
^_`_]nim ^_ f[m j[ln_m \f[h^[m ^_ f[ g[hi s _h ][mim ^_ jxl^c^[m ni n[f_m ^_f jofa[l
^ih^_ hi jo_^_ jli]_^_lm_ [ f[ nl[hmjimc]czh i m_[ g c]li nl[hmjil n_ ^_ inli ^_^i
i nl[hmj f[h n_ ^_ oh fz\ofi fc\l_ h_olip[m]of[l+

N A B A N A J ? A O

/+ FZVSV]`gm% J'% BÖ^VT% 5'3 O_hmcncp_
`[m]ci]on[h_iom `f[jm qcnb h_lpom ]o n[ *
h_om `_gilcm f[ n_l[fcm [h^ h_lpom m[*
jb_hom+ = jl_j[l[ nils mno^s+ =]n[ ?bcl+
jf[mn+) /) .652+

*' BRaaZ% >' D'% FfSVcX% F' @'% 6VcXXcV_%

F' G'3 Ehh_lp[n_^ ]limm*f_a n_hmil `[m]c[
f[ n[ `[m]ci]on[h_iom `f[j `il `iin l_]ih*
mnlo]ncih+ =hh+ jf[mn+ Oola+) .-7 1..) .650+

@l+R+ Nc_\_fipw)
@_j[lng_hn i` Lf[mnc] Oola_ls)

>_leip[ 01) 3./ -- >lhi) ?t_]bimfip[ec[
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>iie l_pc_q
HYV 6Z`]`XZTR] DcZ_TZa]Vd `W HZddfV KZeY&

UcRhR] R_U DcVdVcgReZ`_ Sj FfU`]W ?]V_%

A'8'% 8cGT'

?i*[onbilm7
?b[jn+ 3+2+.+.

?b[jn+ .-+.-+.)
.-+/) .-+0

?b[jn+ .-+0+/)
.-+0+/+.)
.-+0+/+/)
.-+0+/)0
?b[jn+ .-+0+/+1)
.-+0+/+2

C+ K+ L b c f f c j m ) Lb+@+)
@+O]+?b_g+) ANE?) Pb_
Jilnb S[f_m Ehmncnon_ i`
Dcab_l A^o][ncih) ?fqs^)
Q+G+
H+ R w p l [ ) >O]+) L+ I ö*
ù c ó e [) I+@+) N+ G f _ h )
I+@+) @lO]+) Dl[^_] Glwfi*
px P_[]bcha Dimjcn[f) Pcm*
mo_ >[he
@+ A+ L _ a a) I+@+) IN?
I_^c][f ?lsi\cifias Clioj)
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