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jltsmj[lt[ qc_fo jli\f_gwq* Uh[h_ mè nlts mjimi\s g[a[tshiq[hc[ qi^ilo
q t\cilhce[]b q jimn[]c6
) a[tiq_d(
) ]c_eã_d(
) tqcèt[h_d ]b_gc]thc_*

J[dã[nqc_dmtsg mjimi\_g jlt_]biqsq[hc[ qi^ilo d_mn mjlêñ[hc_ ai q jimn[]c
a[tiq_d q \onf[]b ^i ]cìhc_hc[ ieiãi /, IL[* =\s onltsg[é n[ec_ ]cìhc_hc_ $jlts
g[ã_d aêmniì]c qi^ilo%( \onf[ gomc \sé \[l^ti ^oñ[ il[t qsnltsg[ã[( [ c n[e
tg[a[tshiq[h[ q hc_d _h_lac[ ogiñfcqc[ jlt_d_]b[hc_ t[f_^qc_ ie* TRR eg*
I[a[tshiq[hc_ qi^ilo q jimn[]c ]c_eã_d qsg[a[ itcê\c_hc[ ai ^i n_gj_l[nols
Å.1/x? il[t t[mnimiq[hc[ mj_]d[fh_ai t\cilhce[ elcia_hc]th_ai* U\cilhce n_h
g[ ghc_dmtè g[mê hcñ ]cìhc_hciqs( [f_ t[dgod_ ^oñi qcêemtè i\dêniìé hcñ
t\cilhce \_htshs* Si^wl g[a[tshiq[hs q mn[hc_ ]c_eãsg q mjimw\ h[nol[fhs
j[lod_ $ie* S ***T" h[ ^i\ê%( [ ni t d_^h_d mnlihs jiqi^od_ ^oñ_ o\snec jlts
^ãoñmtsg jlt_]biqsq[hco( [ t ^loac_d mnlihs mnq[lt[ t[aliñ_hc_ qs\o]biq_*
P_h mjimw\ g[a[tshiq[hc[ hc_th[]thc_ tqcêemt[ aêmniìé _h_la_ns]thè
qi^ilo( ]tsfc ogiñfcqc[ jlt_d_]b[hc_ hc_]i ^ãoñmt_ai ^smn[hmo hcñ h[ qi^ilt_
g[a[tshiq[hsg q jimn[]c a[tiq_d* I[a[tshiq[hc_ qi^ilo q jimn[]c
tqcèt[h_d ]b_gc]thc_ jif_a[ h[ t[mnimiq[hco [eogof[nilwq qi^ileiqs]b(
qseiltsmnodè]s]b giñfcqiìé nqilt_hc[ jlt_t qi^wl a[tiqs litnqilwq mn[ãs]b
fo\ jiãè]t_ë t hc_enwlsgc g_n[f[gc* Si^ilec g_n[fc inltsgod_ mcê( ^tc[ã[dè]
qi^il_g ji^ i^jiqc_^hcg ]cìhc_hc_g h[ mnijs ns]b g_n[fc* Ss^tc_f[hc_ qi^ilo
t qi^ilewq h[mnêjod_ q qshceo c]b ji^alt[hc[ ^i n_gj_l[nols ieiãi 3,x?*
Lli]_m ã[^iq[hc[ c litã[^iq[hc[ [eogof[nil[ qi^ileiq_ai giñ_ \sé jiqn[lt[)
hs qc_fielinhc_* P_h mjimw\ g[a[tshiq[hc[ qi^ilo d_mn ^iìé jlimns( [f_ d_ai
q[^è d_mn \[l^ti ^oñ[ g[m[ ][ã_d chmn[f[]dc $h[dqcêemt[ q jilwqh[hco t ^qig[
jijlt_^hcgc mjimi\[gc g[a[tshiq[hc[ qi^ilo%* Lid[t^s t[mcf[h_ qi^il_g
d_ñ^ñè ji ^lia[]b( f_]t mè ni jid_^sh]t_ _at_gjf[lt_ qsjli^oeiq[h_ jlt_t
`clgs ginilst[]sdh_* Si^wl giñ_ \sé qseiltsmnsq[hs jih[^ni ^i t[mcf[hc[
iahcq j[fcqiqs]b( mn[hiqcè]s]b îlw^ãi _h_lacc h[jê^o _f_enls]th_ai jid[t^wq*

($($ GT^`XP a_P[P]XP

F_P[P]XT d_mn td[qcmec_g ]b_gc]thsg( jif_a[dè]sg h[ aq[ãniqhsg ãè]t_hco
mcê meã[^hcewq j[fcq[ t nf_h_g( enwl_go niq[ltsmts qsqcètsq[hc_ mcê th[]th_d
cfiì]c ]c_jã[* Pf_h jinlt_\hs ^i mj[f[hc[ d_mn ji\c_l[hs t [ngim`_ls( ^f[n_ai
h[f_ñs j[gcên[é( ñ_ q jli]_mc_ nsg \c_lt_ lwqhc_ñ o^tc[ã [tin [ngim`_ls]ths*
S ^[fmts]b litq[ñ[hc[]b jltsdêni( ñ_ [tin d_mn a[t_g hc_[ensqhsg c jlt_]bi^tc
^i mj[fch q mn[hc_ hc_tgc_hcihsg $q lt_]tsqcmns]b q[lohe[]b [tin l_[aod_
t nf_h_g%* S[lohe[gc hc_t\ê^hsgc ^i t[chc]diq[hc[ jli]_mo mj[f[hc[ d_mn
qsnqilt_hc_ gc_mt[hec j[fh_d i iel_ìfihs]b jlijil]d[]b j[fcq[ c jiqc_nlt[
il[t _h_lac[( enwl[ ^ijliq[^tc ^i litji]tê]c[ jli]_mo* Ah_lac[ n[ giñ_
ji]bi^tcé t t_qhènlt( d[ei ]c_jãi cmels ìqc_]s t[jãihiq_d jiqi^odè]_ t[jãih
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P[\fc][ .)1
gQ[Xw^]f aZpPS \Pa^df _P[Xd Z^]dT]RY^]P[]fRW

9 _lqc[mn_e Sêac_f $?% Si^wl $D% Oc[le[ $O% Pf_h c [tin

1_htsh[ ,(411 ,(-01 ) )

K_d h[jê^iqs ,(422 ,(-.5 ,(,,/ ,(,,.

) _mt[hec fo\ giñ_ ni \sé _h_lac[ jiqmn[ã[ ji^]t[m mjlêñ[hc[ jiqc_nlt[(
& qshceo enwl_d jiqmn[d_ m[git[jãih gc_mt[hec j[fh_d* Efiìé jiqc_nlt[
7]6lt_\hè ^i mj[f_hc[ j[fcq[ qsth[]t[ mcê( th[dè] meã[^ ]b_gc]ths j[fcq[(

* eiltsmnodè] ^i n_ai ]_fo lwqh[hc[ mn_]bcig_nls]th_* @i t[mcf[hc[ mcfhcewq
l imod_ mcê j[fcq[ qêafiqi^iliq_( enwls]b aãwqhsgc meã[^hce[gc mè6 qêac_f
& i^wl( [ q cfiì]c[]b ìf[^iqs]b qsmnêjodè6 nf_h( mc[le[ c chh_ jc_lqc[mnec*
N_[e]d[ ]b_gc]th[ mj[f[hc[ $onf_hc[hc[% qêaf[6

? ' , T )Äz ? , T ' /0 IF+ea ?

S . ea ? ' /. ea , T ): 00 ea ? , T

S ea ? ' s ea , T )Äó ea ? , T $T *T %

4
U lwqh[hc[ $.*.% qshce[( ñ_ ^i mj[f_hc[ - ea qêaf[ jinlt_\[ Å ea nf_ho(

K

c ó* qshceo l_[e]dc jiqmn[d_ ea ^qonf_heo qêaf[ il[t qs^tc_f[ mcê /0 IF ]c_jã[*
K

N_[e]d[ ]b_gc]th[ mj[f[hc[ $onf_hc[hc[% qi^ilo6

.DT ' , T ): .D., ' -., IF+ea DT

. ó. ea DT ' /. ea , T . z -4 ea D.,

- ea DT ' Z ea , T ): 5 ea D., $.*/%

U lwqh[hc[ $.*/% qshce[( ñ_ ^i mj[f_hc[ - ea qi^ilo jinlt_\[ Z ea nf_ho(
c *p qshceo l_[e]dc jiqmn[d_ 5 ea qi^s il[t qs^tc_f[ mcê -., IF ]c_jã[*

(R ji^i\hs mjimw\ qsth[]t[ mcê t[jinlt_\iq[hc_ jiqc_nlt[ hc_t\ê^h_ai
6 6 onf_hc_hc[ jitimn[ãs]b meã[^hcewq j[fcq[*

N[ ji^mn[qc_ ji^[hs]b l_[e]dc mn_]bcig_nls]ths]b il[t th[digiì]c o^tc[ãwq
)[miqs]b jimt]t_awfhs]b jc_lqc[mnewq q j[fcqc_ giñh[ qsth[]tsé hc_t\ê^hè
cc]mé jiqc_nlt[ jinlt_\hè ^i mj[f_hc[ S ea n_ai j[fcq[*

H# 9  ,Y/. $ v ? ' 4D ' m ) x % Vea jiq*+ea j[f*X $.*0%

76t c_ 6 ?( D( O( K ) g[miq_ o^tc[ãs i^jiqc_^hci qêaf[( qi^ilo(mc[lec c nf_ho
# i[fcqc_*
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Smjwã]tshhce ,(./. iel_ìf[ g[miqs o^tc[ã nf_ho q jiqc_nlto [ngim`_ls]thsg
qshimtè]s ./(."*

Sseiltsmnodè] lwqh[hc_ $.*0%( giñh[ iel_ìfcé cfiìé jiqc_nlt[ jinlt_\hè ^i
mj[f_hc[ - ea \_htshs i meã[^tc_ g[miqsg iel_ìfihsg q n[\fc]s .)1*

@ %3  ,Y/. RJZWW ' Z ,(-01% 9 SVJZU ea Liq)+e5 L[f)

S t[ielèaf_hco jltsdgod_ mcê q[lniìé @d 9 -0(4*
Sseiltsmnodè] lwqh[hc[ $.*.% c $.*/%( giñh[ qsth[]tsé meã[^ mj[fch ji)

qmn[ãs]b t_ mj[f_hc[ S ea \_htshs*
U_ mj[f_hc[ qêaf[ jiqmn[hc_

,(411 -kv 9 /(-/ ea ? , T

]i mn[hiqc -5(3" g[ms mj[fch*
U_ mj[f_hc[ qi^ilo jiqmn[hc_

,(-01 )5 9 -(/- ea D.,

]i mn[hiqc 4(/" g[ms mj[fch
Lih[^ni q mj[fch[]b th[d^od_ mcê --(/5 ea [tino ji\l[h_ai t jiqc_nlt[

[ngim`_ls]th_ai( ]i mn[hiqc 3." g[ms mj[fch*
@f[ j[fcq a[tiqs]b t[jinlt_\iq[hc_ jiqc_nlt[ ^i mj[f_hc[ - gU j[fcq[

qsth[]t[ mcê( oqtafê^hc[dè] q_ qtilt_ o^tc[ã i\dêniì]ciqs nf_ho q jiqc_nlto
[ngim`_ls]thsg $T S"% c qsl[ñ[ mcê d_ q gU jiqc_nlt[ h[ gU j[fcq[*

Li^[h_ l_[e]d_ ]b_gc]th_( cfomnlodè]_ jli]_m mj[f[hc[ meã[^hcewq j[fcq[(
mè mãomth_ jlts t[ãiñ_hco( ñ_ jli]_m n_h jlt_\c_aã ^i eië][( ]tsfc qmtsmnec_
j[fh_ meã[^hcec j[fcq[ of_aãs onf_hc_hco( [ ji^]t[m l_[e]dc qsqcèt[ã[ mcê

P[\fc][ .)2
KP_^b`gTQ^dP]XT _^dXTb`gP S^ a_P[T]XP YTS]^abZX _P[XdP

Ni^t[d j[fcq[
U[jinlt_\iq[hc_ jiqc_nlt[

q g/+g/
U[iinlt_\iq[hc_ jiqc_nlt[

q ea+ea

>_htsh[ ) -0(4

Kf_d h[jê^iqs ) -0(1

J[`n[ ) -1(,

I_n[hif ) 2(1

An[hif ) 5(,

HLC -1(3 )

C[t tc_ghs 5(1 )

Si^wl .(0- )
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)[emsg[fh[ cfiìé ]c_jã[* Oj[f[hc_ n[ec_ h[tsq[ mcê mj[f[hc_g ][ãeiqcnsg
toj_ãhsg $\_t l_mtns%* S lt_]tsqcmns]b q[lohe[]b jl[]s mcfhce[ mj[)

^iq_ai jli]_m n[ec qsmnêjod_ lt[^ei( ^f[n_ai mj[f[hc_ h[ iawã d_mn
) _toj_ãh_ c hc_][ãeiqcn_* Piq[ltsmts n_go qsqcètsq[hc_ mcê ghc_dmt_d
XRvRX ]c_jã[( [ q mj[fch[]b jid[qc[dè mcê meã[^hcec niems]th_* @i aãwqhs]b
6 qs]tsh qsmnêjiq[hc[ mj[f[hc[ hc_][ãeiqcn_ai fo\ hc_toj_ãh_ai t[fc]t[
m ê g*ch*6
) hc_^imn[n_]th_ qsgc_mt[hc_ j[fcq[ t jiqc_nlt_g(
) t\sn elwnec ]t[m h[ i^j[liq[hc_ j[fcq[ c qsgc_mt[hc_ ai t jiqc_nlt_g(
) qt\ia[]_hc_ gc_mt[hec qsgomtih_ q[lohe[gc jl[]s(
) \[l^ti ial[hc]tihs ]t[m jlt_th[]tihs h[ mj[f[hc_ gc_mt[hec(
) qsmnêjiq[hc_ ji^]t[m mj[f[hc[ td[qcme( qshce[dè]s]b t hc_d_^hili^hiì]c

gc_mt[hec il[t qs]bãi^t_hc[ gc_mt[hec q i\mt[l[]b jltsì]c_hhs]b eigils
mj[f[hc[*

Oj[f[hc_ hc_toj_ãh_ d_mn td[qcmec_g nsjiqsg ^f[ mcfhce[ i t[jãihc_ cmeliqsg(
mcfhce[]b ns]b o^[d_ mcê imcèahèé ^i\l_ qsgc_mt[hc_ j[fcq[ t jiqc_nlt_g(

[]t mj[f[hè gc_mt[heê ]_]bod_ iawfhs hc_^i\wl jiqc_nlt[* ?têìé qêaf[
t i[fcq[ t[q[ln_ai q mj[f[h_d gc_mt[h]_ of_a[ hc_toj_ãh_go onf_hc_hco(
* qshceo ]t_ai q mj[fch[]b jid[qc[ mcê ]b[l[en_lsmns]ths ^f[ n_ai td[qcme[

j' % èt_e( ]tsfc nf_h_e qêaf[* S mcfhceo i t[jãihc_ m[gi]tshhsg( jl[]odè]sg
) 9]têì]c_d t iawfhsg h[^gc[l_g jiqc_nlt[( mj[f[hc_ hc_][ãeiqcn_ giñ_
**mnèjcé d[ei qshce gc_dm]iqs]b hc_^i\ilwq jiqc_nlt[ fo\ qmeon_e jlt_)
l[ñ[dè]_ai mcê mj[f[hc[ gc_mt[h_e t h[^gc[l_g jiqc_nlt[* Sêac_f ]tèmn_]t)
ziqs( qs^tc_f[dè]s mcê t litj[^o j[fcq[ qêafiqi^iliq_ai ji^ qjãsq_g
qsmiec_d n_gj_l[nols il[t gc_dm]iqs]b hc_^i\ilwq nf_ho( mj[f[ mcê hc_][ã)
z iqc]c_7 ]têìé qêaf[ hc_ \c_lt_ o^tc[ão q l_[e]dc( ]t_ai qshcec_g d_mn

*mnêjiq[hc_ q mj[fch[]b m[^ts $]tsmns qêac_f%*
Oj[f[hc_ j[fcq[ q n_il_ns]thc_ hc_t\ê^h_d cfiì]c jiqc_nlt[( qsth[]tih_d

t lwqh[ë mn_]bcig_nls]ths]b( d_mn mt]t_awfhsg c ^iìé lt[^ei qsmnêjodè]sg
UPsj[^ec_g mj[f[hc[* Onimoh_e cfiì]c j[fcq[ ^i cfiì]c jiqc_nlt[ tgc_hc[ mcê
ó* ^iìé mt_liec]b al[hc][]b( t[f_ñhc_ i^ eihmnloe]dc mcfhce[( mjimi\o nqilt_hc[
) _mt[hec( mjimi\o l_aof[]dc mcfhce[ il[t q[lohewq d_ai jl[]s* Nwñhc]_ cfiì]c
tiqc_nlt[ q gc_mt[h]_ q mnimoheo ^i n_il_ns]th_d cfiì]c jiqc_nlt[ fc]t\iqi
Z god_ gcamwTji__Z\ _RU^ZRbe a`gZVdbjR

Y 9 Y ) $.)1%
Z&Z

a^tc_6
Z ) lt_]tsqcmn[ cfiìé jiqc_nlt[ t[q[ln[ q mj[f[h_d gc_mt[h]_(
Z ) n_il_ns]th[ cfiìé jiqc_nlt[ hc_t\ê^h[ ^i ][ãeiqcn_ai c toj_ãh_ai mj[f_hc[

j[fcq[ t[q[ln_ai q gc_mt[h]_*

Smjwã]tshhce h[^gc[lo jiqc_nlt[ d_mn qc_feiì]cè \_tqsgc[liqè*
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U[f_ñhc_ i^ q[lniì]c -# mj[f[hè q mcfhce[]b gc_mt[heê iel_ìf[ mcê d[ei6
) gc_mt[heê \ia[nè $q gc_mt[h]_ d_mn t[ ^oñi j[fcq[ fo\ t[ g[ãi

jiqc_nlt[% ^f[ - 8 S (
) gc_mt[heê mn_]bcig_nls]thè $c^_[fhè% ^f[ - 9 S #
) gc_mt[heê o\iaè $q gc_mt[h]_ d_mn t[ g[ãi j[fcq[ fo\ t[ ^oñi jiqc_nlt[%

^f[ - , S %

Oeã[^ gc_mt[hec g[ ^_]s^odè]s qjãsq h[ jlt_\c_a jli]_mo mj[f[hc[( toñs]c_
j[fcq[ c gi] imcèa[hè jlt_t mcfhce il[t niems]thiìé mj[fch*

Ocfhcec i t[jãihc_ cmeliqsg t jiìl_^hcg qnlsmec_g j[fcq[ mn_liq[hsg
_f_enlihc]thc_ mè t[mcf[h_ gc_mt[he[gc i meã[^tc_ t\fcñihsg ^i mn_]bcig_n)
ls]th_ai* Sshce[ ni aãwqhc_ t `[eno qmjwãjl[]s mcfhce[ t l_[enil_g e[n[fcns]t)
hsg* K]tsqcmn_ d_mn( ñ_ gc_mt[he[ gomc \sé qt\ia[][h[ q ]t[mc_ litlo]bo*
S mcfhceo Uf t \_tjiìl_^hcg qnlsmec_g j[fcq[ d_mn nqiltih[ ntq* gc_mt[he[
oq[lmnqcih[( enwl[ ]b[l[en_lstod_ mcê ìl_^hcg qmjwã]tshhcec_g h[^gc[lo
jiqc_nlt[ ]i h[dghc_d - 9 -(/* Ic_mt[he[ j[fcqiqi)jiqc_nlth[ q mcfhceo Uf(
[\s of_aã[ t[jãihiqc( gomc t[qc_l[é mcê q al[hc][]b t[j[fhiì]c( iel_ìfihs]b
qmjwã]tshhcec_g - 9 ,(0***-(0* Ocfhcec i t[jãihc_ m[gi]tshhsg ]b[l[en_lstodè
mcê jl[]è h[ gc_mt[he[]b o\iac]b i q[lniì]c qmjwã]tshhce[ - 9 -(-1***-(3*
Oeã[^ gc_mt[hec q ns]b mcfhce[]b t[f_ñs aãwqhc_ i^ nsjo t[mnimiq[h_d eigils
mj[f[hc[ $qcêemts h[^gc[l jiqc_nlt[ jlts eigil[]b hc_^tc_fihs]b%* S mcfhce[]b
^iã[^iq[hs]b qmjwã]tshhce h[^gc[lo jiqc_nlt[ imcèa[ q[lniì]c - : T *

S ji^lit^tc[f_ .*- e[ñ^_ t j[fcq m]b[l[en_lstiq[hi q[lniì]cè ij[ãiqè(
]tsfc cfiì]cè ]c_jã[ qsqcèt[h_ai ji^]t[m mj[f_hc[ d_^himnec j[fcq[ tghc_d)
mtih_ai i ]c_jãi j[liq[hc[ qi^s jiqmn[ã_d q ]t[mc_ n_ai jli]_mo* Nt_]tsqcm)
n_go jli]_miqc mj[f[hc[ j[fcq niq[ltsmtè d_^h[e t[qmt_ mnl[ns( enwl_
jiqi^odè( ñ_ cfiìé lt_]tsqcì]c_ qsqcèt[h_ai ]c_jã[ d_mn ghc_dmt[ i^ q[lniì]c
ij[ãiq_d j[fcq[* Cãwqh_ jlts]tshs mnl[n ]c_jã[ q ]t[mc_ mj[f[hc[ j[fcq[ ni6
) i^jliq[^t[hc_ j_qh_d cfiì]c ]c_jã[ jlt_t ]tshhce ]bãi^tè]s il[t qmeon_e

jligc_hciq[hc[(
) hc_toj_ãh_ c hc_][ãeiqcn_ mj[f[hc_(
) ^smi]d[]d[ jli^oenwq mj[f[hc[*

S[lniìé mnl[n ]c_jã[ iel_ìf[ da_hpRgf]]XZ dfZ^`gfabP]XP RXT_pP H $emc%*
Nt_]tsqcmnè cfiìé ]c_jã[ otsmecq[h_ai ji^]t[m mj[f[hc[ E mn[hiqc cfi]tsh
q[lniì]c ij[ãiq_d j[fcq[ Ke c qmjwã]tshhce[ qseiltsmn[hc[ ]c_jã[ 9%'

E 3 9% Ke VeF+ea j[f*X $.*2%

S th[gcihiqs]b q[lohe[]b jl[]s mcfhce[ qmjwã]tshhce qseiltsmn[hc[ ]c_jã[
9% 9 ,(3***,(5 $ghc_dmt_ q[lniì]c ^f[ mcfhcewq Uf%*

S ]sfch^lt_ mcfhce[ ji^]t[m mj[f[hc[ j[l[g_nls a[twq mj[fchiqs]b imcèa[dè
h[mnêjodè]_ q[lniì]c g[emsg[fh_6
) n_gj_l[nol[ mj[f[hc[6

Hc 9 -5,,***./,, G q mcfhce[]b UO(
Hc 3 .1,,***.4,, G q mcfhce[]b Uf7
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) ]cìhc_hc_ mj[f[hc[6
ac 9 /***2 IL[ q mcfhce[]b Uf(
ac 3 1***5 IL[ q hc_^iã[^iq[hs]b mcfhce[]b UO $t[f_ñhc_ i^ nsjo eigils
mj[f[hc[( ]cìhc_hc_ qsñmt_ ^f[ eigwl hc_^tc_fihs]b%*
S ^iã[^iq[hs]b mcfhce[]b UO ]cìhc_hc_ mj[f[hc[ giñ_ qshimcé ^i -. IL[*

($)$ D`^RTa a_P[P]XP d aX[]XZPRW K[

($)$'$ D`gTQXTV a_P[P]XP d aX[]XZPRW K[

S mcfhce[]b Uf t[jãih gc_mt[hec j[fh_d d_mn qsgomtihs c jiqmn[d_ i^ cmels
_f_enls]th_d( enwl[ mn[hiqc t_qhênlth_ îlw^ãi _h_lacc* S[lohec_g eihc_]thsg
^i jiqmn[hc[ c litqido jli]_mo mj[f[hc[ d_mn ojlt_^hc_ i^jiqc_^hc_ jltsaini)
q[hc_ gc_mt[hec j[fh_d* J[ jltsainiq[hc_ gc_mt[hec j[fh_d meã[^[ mcê
litjsf_hc_ j[fcq[( d_ai i^j[liq[hc_ il[t qsgc_mt[hc_ j[l j[fcq[ t jiqc_nlt_g*
S mcfhceo Uf t qnlsmec_g jiìl_^hcg gc_mt[he[ d_mn nqiltih[ q eif_enilt_
^ifiniqsg( [ q mcfhceo Uf t qnlsmec_g \_tjiìl_^hcg gc_mt[he[ d_mn nqiltih[
q_qhènlt ]sfch^l[* Ehn_hmsqhiìé i^j[liq[hc[ j[fcq[( [ h[mnêjhc_ d_ai meon_]t)
h_ qsgc_mt[hc_ t jiqc_nlt_g( giñh[ tqcêemtsé( mnimodè]6
) ji^alt_q[hc_ gc_mt[hec q eif_enilt_ ^ifiniqsg(
) qcêemt_ q[lniì]c mnijhc[ mjlêñ[hc[( [ nsg m[gsg n_gj_l[nols ã[^oheo

q ]sfch^lt_ ji^]t[m mjlêñ[hc[(
) chn_hmsqh_ t[qcliq[hc_ ã[^oheo ji^]t[m h[j_ãhc[hc[ ]sfch^l[ c q ]t[mc_

mjlêñ[hc[*
K^jiqc_^hci jltsainiq[h[ gc_mt[he[ jiqchh[ ]b[l[en_lstiq[é mcê iel_ì)

ihsg meã[^_g jlt_^mn[qcihsg q ji^lit^tc[f_ T *T *
U_ qtafê^o h[ liteã[^ c jimn[é gc_mt[hec j[fcqiqi)jiqc_nlth_d q mcfhceo Uf

qslwñhc[ mcê6
) ^ZVcjR_\{ [VU_`b`U_z $bigia_hc]thè%( enwl[ q ][ã_d eigilt_ mj[f[hc[

g[ q jlts\fcñ_hco d_^hili^hs meã[^ i mn[ã_d q[lniì]c = 9 S 7 gc_mt[he[
d_^hili^h[ d_mn nqiltih[ q mcfhce[]b t jiìl_^hcg qnlsmec_g \_htshs il[t
q j_qhs]b `[t[]b jl[]s mcfhce[ t qnlsmec_g \_tjiìl_^hcg( a^s j[fcqi d_mn
qnlsmecq[h_ ^i ]sfch^l[ q moqc_ ^ifino7

) ^ZVcjR_\{ egRbcdgZ`_z% q enwl_d q ]bqcfc t[jãiho q ji\fcño ìqc_]s
t[jãihiq_d th[d^od_ mcê i\ãie gc_mt[hec j[l j[fcq[ c jiqc_nlt[ i q[lniì]c
= 9 S ( [ jitimn[ã[ jlt_mnlt_ë eigils mj[f[hc[ d_mn qsj_ãhcih[ ]tsmnsg
jiqc_nlt_g fo\ gc_mt[heè \[l^ti o\iaè7 oq[lmnqc_hc_ ã[^oheo jliq[^tc ^i
t[j_qhc_hc[ t[jãiho q ieifc]s ìqc_]s t[jãihiq_d c litjlt_mnlt_hc[hc[ mcê
jli]_mo mj[f[hc[ h[ i\mt[ls o\iñmt_d gc_mt[hec doñ i^ `lihno jãigc_hc[7
ìl_^hc qmjwã]tshhce h[^gc[lo jiqc_nlt[ gc_mt[hec oq[lmnqcih_d qshimc
tqsef_ ie* = 9 -(/7 gc_mt[heê n_ai nsjo otsmeod_ mcê q j_qhs]b `[t[]b
jl[]s mcfhce[ t \_tjiìl_^hcg qnlsmec_g \_htshs ^i ]sfch^l[*
@i otsme[hc[ t[jãiho gc_mt[hec _h_lac[ cmels ìqc_]s t[jãihiq_d gomc \sé

qcêemt[ i^ _h_lacc hc_t\ê^h_d ^i qsqiã[hc[ mj[f[hc[* Emel[ t[jãihiq[ chc]dodè][
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mj[f[hc_ qsmnêjod_ ji^ eihc_] moqo mjlêñ[hc[* ?bqcfê nê ì]cìf_ iel_ìf[ \zd

giabjVUjV_ZR jRaw`_e C FGJ S[lniìé n_ai eèn[ iel_ìf[( h[ cf_ mnijhc i\lino
q[ão eil\iq_ai jlt_^ imcèahcê]c_g jlt_t nãie jiãiñ_hc[ CIL qsmnêjod_ cmel[
gcê^ts _f_enli^[gc ìqc_]s t[jãihiq_d* S[lniìé eèn[ qsjlt_^t_hc[ t[jãiho
qshimc tqsef_ 1***/,xKSG* @i\wl q[lniì]c eèn[ qsjlt_^t_hc[ t[jãiho i^\sq[
mcê t oqtafê^hc_hc_g g[ã_d niems]thiì]c mj[fch( g[ã_ai toñs]c[ j[fcq[ il[t
^oñ_d q[lniì]c gig_hno i\liniq_ai* Oj_ãhc_hc_ ns]b elsn_lcwq d_^hi]t_ìhc_
hc_ d_mn giñfcq_( ^f[n_ai q[lniìé eèn[ qsjlt_^t_hc[ t[jãiho mn[hiqc eigjligcm
oqtafê^hc[dè]s ji^[h_ elsn_lc[* Gèn qsjlt_^t_hc[ t[jãiho jiqchc_h \sé n[e
^i\l[hs ^i mcfhce[( [\s ]cìhc_hc_ q ]sfch^lt_ ji^]t[m mj[f[hc[ imcèahêãi
q[lniìé g[emsg[fhè ie* -,***-1xKSG ji CIL* =\s t[]biq[é mn[ãs johen
qsmnêjiq[hc[ g[emsg[fh_ai ]cìhc_hc[ q ]sfch^lt_ q ]t[mc_ mj[f[hc[ jlts
tgc_hhs]b q[lohe[]b jl[]s mcfhce[( eèn qsjlt_^t_hc[ t[jãiho( [ qcê] ]bqcf[
qsmnèjc_hc[ cmels gcê^ts _f_enli^[gc ìqc_]s t[jãihiq_d( gomc of_a[é tgc[hc_*
U[j[fih[ q mnl_`[]b h[d\fcñmts]b ìqc_]s t[jãihiq_d ]têìé gc_mt[hec j[fh_d
ji^alt_q[ ^[fmt_ d_d ]têì]c c q n_h mjimw\ jãigc_ë litjlt_mnlt_hc[ mcê h[ ][ãs
ã[^oh_e t jlê^eiì]cè h[tsq[hè jlê^eiì]cè litjlt_mnlt_hc[hc[ mcê jãigc_hc[
$lsm* .*1%* Llê^eiìé n[ t[f_ñs i^ qã[ì]cqiì]c j[fcq[( meã[^o c mnloenols gc_mt[hec
j[fh_d il[t qc_fo chhs]b ]tshhcewq* Llt_]cênh[ jlê^eiìé litjlt_mnlt_hc[hc[ mcê
jãigc_hc[ jlts jl[qc^ãiqsg jlt_\c_ao jli]_mo mj[f[hc[ qshimc .,***0, g+m*

Efa$ ($+$ O]b_g[n litjlt_mnlt_hc[hc[ mcê
jãigc_hc[ i^ ìqc_]s t[jãihiq_d
+ ) t[qwl ^ifiniqs( , ' t[qwl qsfiniqs(
- ' ìqc_][ t[jãihiq[

Efa$ ($,$ L)t_] _a tv c  6 _vc[ n_gj_l[nols
q ]scg]lt_ m  ó[ . z è6[ i\lino q[ão
eil\iq_ai
$ijcm q n_GOK)
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9bP_f _`^RTac a_P[P]XP$ J[ lsmoheo .*2 jlt_^mn[qcihi qsel_m tgc[h
]cìhc_hc[ c n_gj_l[nols q ]sfch^lt_ mjiqi^iq[hs jli]_m_g mj[f[hc[* S jli)
]_mc_ mj[f[hc[ gc_mt[hec q ]sfch^lt_ mcfhce[ i t[jãihc_ cmeliqsg giñh[
*z+slwñhcé nlts _n[js*

9dRa gcd{a_i $+% nlq[ i^ ]bqcfc jid[qc_hc[ mcê cmels _f_enls]th_d gcê^ts
_f_enli^[gc ìqc_]s t[jãihiq_d $ *% ^i ]bqcfc aq[ãniqh_ai qtlimno ]cìhc_hc[
mjiqi^iq[h_ai t[jãih_g gc_mt[hec !+"' An[j n_h i\_dgod_ ]b_gc]th_
ijwîhc_hc_ t[jãiho gc_mt[hec c nqilt_hc_ mcê ji]tèneiq_ai iahcme[ mj[f[hc[*
An[j qmnêjhs( tq[hs lwqhc_ñ _n[j_g mj[f[hc[ on[dih_ai( d_mn \[l^ti elwnec(
[ ]t[m d_ai nlq[hc[ t[f_ñs i^ meã[^o c mnloenols gc_mt[hec j[fh_d( i^ n_gj_l[nols
]cìhc_hc[ gc_mt[hec il[t i^ _h_lacc îlw^ã[ t[jãiho*

9dRa gwR~TZgVX` caR]R_ZR k==" litji]tsh[ mcê q ]bqcfc( a^s h[mnèjc qc^i]ths
qtlimn ]cìhc_hc[ mjiqi^iq[hs mj[f[hc_g !+"% [ eië]ts mcê a^s ]cìhc_hc_
q ]sfch^lt_ imcèahc_ q[lniìé g[emsg[fhè !,"' S nsg _n[jc_ ]tiãi jãigc_hc[
litjlt_mnlt_hc[ mcê i^ i\mt[lo t[jãiho jlt_t ][ãè i\dêniìé gc_mt[hec c h[mnêjod_
i[l^ti mts\ec_ qsqcètsq[hc_ mcê ]c_jã[( enwl_go niq[ltsmts aq[ãniqhs jltslimn
]cìhc_hc[* An[j n_h eië]ts mcê( a^s ]tiãi jãigc_hc[ ia[lhc[ h[di^f_af_dmt_ i^
ìqc_]s t[jãihiq_d i\mt[ls eigils mj[f[hc[( ]t_go i^jiqc[^[ g[emsg[fh[
q[lniìé ]cìhc_hc[* ?t[m nlq[hc[ n_ai _n[jo t[f_ñs i^ oemtn[ãniq[hc[ c qsgc[lwq
8igils mj[f[hc[( jiãiñ_hc[ q eigilt_ mj[f[hc[ ìqc_]s t[jãihiq_d( chn_hmsqhi)
ì]c t[qcliq[hc[ gc_mt[hec( qã[ì]cqiì]c j[fcq[ c chhs]b ]tshhcewq*

9dRa U`aR]R_ZR !===" nlq[ i^ ]bqcfc qsmnèjc_hc[ g[emsg[fh_d q[lniì]c
]cìhc_hc[ !," ^i t[eië]t_hc[ qs^tc_f[hc[ mcê ]c_jã[* S nsg _n[jc_ ^ij[f[dè mcê
#_mtnec gc_mt[hec q i\dêniì]c eigils mj[f[hc[* ?cìhc_hc_ tghc_dmt[ mcê q qshceo
qtlimno i\dêniì]c t[dgiq[h_d jlt_t ã[^oh_e* P_gj_l[nol[ mj[f[hc[ q nsg
_n[jc_ imcèa[ q[lniìé g[emsg[fhè* An[j n_h jiqchc_h \sé q gc[lê elwnec( a^sñ
qs^tc_f[hc_ ]c_jã[ i^\sq[ mcê jlts jiqcêemt[dè]_d mcê i\dêniì]c* Liqi^od_ ni
tqcêemt_hc_ mnl[n ]c_jfhs]b( [ qcê] tghc_dmt[ mjl[qhiìé mcfhce[* An[j ^ij[f[hc[
8ië]ts jli]_m mj[f[hc[*

($)$($ F_P[P]XT abcZ^dT X gP_p^] wP`^df

?b[l[en_lsmns]thè ]_]bè jl[qc^ãiq_ai mj[f[hc[ q mcfhceo i t[jãihc_ cmeliqsg
_mn mj[f[hc_ gc_mt[hec nsfei i^ jãigc_hc[ jc_lqinhc_ t[j[fih_ai q eigilt_
mj[f[hc[ i^ cmels ìqc_]s t[jãihiq_d* S j_qhs]b q[lohe[]b( q ]sfch^lt_
mcfhce[ Uf giñ_ ^idìé ^i t[jãiho gc_mt[hec i^ chh_ai îlw^ã[ hcñ cmel[ ìqc_]s
t[jãihiq_d* Lli]_m mj[f[hc[( ji^]t[m enwl_ai qsmnêjodè hc_jl[qc^ãiqiì]c(
_mn jli]_m_g t[eãw]ihsg( qsqiãodè]sg mnl[ns gi]s mcfhce[( qtlimn toñs]c[
i[fcq[( hcmt]t_hc_ mcfhce[ c chh_ hc_jiñè^[h_ meonec* Nitlwñhc[ mcê ^q[ aliîh_
td[qcme[( jliq[^tè]_ ^i hc_jl[qc^ãiq_ai jlt_\c_ao mj[f[hc[ q mcfhceo Uf6
) mj[f[hc_ mnoeiq_(
) t[jãih ñ[liqs $jiqc_lt]bhciqs%*
F_P[P]XT abcZ^dT$ Ud[qcmei mj[f[hc[ mnoeiq_ai d_mn tqcèt[h_ t m[git[)

iãih_g gc_mt[hec mjiqi^iq[hsg h[^gc_lhsg qtlimn_g n_gj_l[nols jiqsñ_d
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n_gj_l[nols m[git[jãiho* @f[ \_htsh al[hc]t)
h[ n_gj_l[nol[( jiqsñ_d enwl_d h[mnêjod_ m[)
git[jãih ]têì]c gc_mt[hec( qshimc ieiãi
31,x?* O]b_g[n jiqmn[q[hc[ mj[f[hc[ mnoei)
q_ai jlt_^mn[qcihi h[ lsmoheo .*3* Lli]_m
mj[f[hc[( q enwlsg qsmnêjod_ mj[f[hc_ mnoei)
q_( t[]tsh[ mcê n[e m[gi( d[e jl[qc^ãiqs
jli]_m mj[f[hc[( i^ t[j[f_hc[ cmelè _f_enls]thè
]têì]c gc_mt[hec th[d^odè]_d mcê q h[d\fcñmts]b
ieifc][]b ìqc_]s t[jãihiq_d* Li]tèneiqi ji)
qmn[ãs jãigc_ë litjlt_mnlt_hc[ mcê t jlê^eiì)
]cè .,*(*0, g+m q ec_loheo hc_ t[j[fih_d ]têì]c
gc_mt[hec* U[j[fih[ ]têìé gc_mt[hec ji^)
alt_q[ c mjlêñ[ ]têìé hc_ i\dênè d_mt]t_
jãigc_hc_g* F_ñ_fc n_gj_l[nol[ hc_ t[j[fih_d
gc_mt[hec jlt_eli]ts q d[ecgì i\mt[lt_ n_g)
j_l[nolê al[hc]thè( h[mnêjod_ q hcg aq[ãniq)
hs m[git[jãih n_d ]têì]c ã[^oheo* J[l[ñih_
mè h[ ni i\mt[ls h[d\[l^tc_d i^^[fih_ i^
ìqc_]s t[jãihiq_d( a^sñ gc_mt[he[ h[d^ãoñ_d
jitimn[d_ q hc]b ji^ ^tc[ã[hc_g t[j[fih_ai
doñ ã[^oheo* Li m[git[jãihc_ ]têì]c gc_)
mt[hec jiqmn[d_ eif_dh_ îlw^ãi jãigc_hc[( enwls
jlt_gc_mt]t[ mcê t \[l^ti ^oñè jlê^eiì]cè(

jlt_el[]t[dè]è h[q_n -,,, g+m* ?cìhc_hc_ q eigilt_ mj[f[hc[ liìhc_ mts\]c_d
hcñ jlts jl[qc^ãiqsg mj[f[hco* Ssmie[ n_gj_l[nol[ jiqi^od_ nqilt_hc_ mcê
hiqs]b( eif_dhs]b iahcme m[git[jãiho* S eigilt_ mj[f[hc[ t^_lt[dè mcê `[f_
o^_lt_hciq_ jiqmn[ãs]b jãigc_hc( jiqi^odè] lit\c]c_ oec_loheiq[h_ai h[
nãie jãigc_hc[ qã[ì]cq_ai( jiqmn[ã_ai i^ t[jãiho _f_enls]th_ai* B[f_ n_
o^_lt[dè i ì]c[hec aãiqc]s( ]sfch^l[ c ^_hei nãie[( qsqiãodè] ialigh_ ^la[hc[
g[ms a[twq( i\d[qc[dè]_ mcê jofm[]d[gc ]cìhc_hc[* ?b[l[en_lsmns]ths qsel_m
ch^se[niliqs ^f[ mj[f[hc[ mnoeiq_ai $ntq* jcãiemtn[ãnhs% jie[t[hi h[ lsmoheo
.*4* Ud[qcmeo n_go niq[ltsmtè g_n[fc]th_ ^îqcêec $mnoec%( mnè^ h[tq[ td[qcme[
)mj[ f[h c_ mnoeiq_* >_tjiìl_^hcè jlts]tshè qsmnêjiq[hc[ mj[f[hc[ mnoeiq_ai
d_mn ni( ñ_ q iel_ìfih_d n_gj_l[nolt_ j[hodè]_d q eigilt_ mj[f[hc[ \_htsh[
nqiltè][ t jiqc_nlt_g gc_mt[heê hc_ g[ qsmn[l]t[dè]_d i^jilhiì]c h[
m[git[jãih* Liìl_^hci mj[f[hc_ mnoeiq_ t[f_ñs i^ ]tshhcewq eihmnloe]sdhs]b
c _emjfi[n[]sdhs]b mcfhce[( enwl_ timn[hè jlt_^mn[qcih_ q eif_dhsg lit^tc[f_*
Oj[f[hc_ mnoeiq_ d_mn td[qcmec_g \[l^ti hc_eiltsmnhsg( jihc_q[ñ jliq[^tc ^i6
) th[]th_ai tghc_dmt_hc[ gi]s mcfhce[(
) tqcêemt_hc[ toñs]c[ j[fcq[(
) tqcêemt_hc[ hc_lwqhigc_lhiì]c jl[]s mcfhce[(
) h[^gc_lh_ai i\]cèñ_hc[ g_]b[hc]th_ai _f_g_hnwq oeã[^o eil\iq_ai( ]i

jlts]tshc[ mcê ^i tghc_dmt_hc[ nlq[ãiì]c mcfhce[ fo\ d_ai h[aã_d [q[lcc(

Efa$ ($-$ O]b_g[n jiqmn[q[hc[
mj[f[hc[ mnoeiq_ai


