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l_nlc_p[f msmn_gil nl[hmgcnn_ĉh [hs `ilg il BJ [hs g_[hm8_f_]nlihc]*
_f_]nlimn[nc]*g[ah_nc]*n[j_* g_]b[hc][f* jbini]ijscha* l_]il^cha il inb_l+
qcm_9qcnbionj_lgcmmcih`lig nb_jo\fcmb_lm,

Jg_di[Z _d i^[ Nd_i[Z LiWi[h e\ <c[g_YW



@ih^_hm_^ J[nn_l Qb_ilc_m
Sifog_ //

@ijslcabn @/774 BJ Kip[ P]c_h]_ Mo\fcmb_lm*g_,
>A lcabnmi` l_jli^o]ncih ch[hs `ilg lw_^,

FP?K /+P4.<0+152+0

> @LEBOBKQJF@OLP@LMF@>MMOL>@EQL NR>KQRJ
@OFQF@>IFQV8>MMIF@>QFLKPQL >KQFCBOOLJ>DKBQP

LK PNR>OB >KA QOF>KDRI>O I>QQF@BP

O,C,?cmbij*V, Uc[h*[h^ @,W_ha

A_j[lng_hn i` J[nb_g[nc]m* RJFPQ
'Rhcp_lmcnsi` J[h]b_mn_l Fhmncnon_i` P]c_h]_ [h^ Q_]bhifias(

M,L, ?ir 66*J[h]b_mn_l J4. fNA* RH

/, FKQOLAR@QFLK

Qb_n_]bhcko_mhiq [p[cf[\f_ chnb_`c_f^i` WX_d_i_egc]lim]ijc] ko[hnog g[hs+
\i^s nb_ils b[p_ \_]ig_ ch]l_[mgaFs l_`ch_^ ip_l nb_ f[mn ^_][^_ il mi, Qbcmcm
j[lnc]of[lfs nlo_ `il qb[n [l_ hiq[^[sm l_]iahct_^ [mnb_nqi gimn jiq_l`of gi^_lh
n_]bhcko_m*h[g_fs nb_ ]iojf_^ ]fomn_lg_nbi^ '@@J( '/+//G [h^ nb_ g_nbi^ i`
]ill_f[n_^ \[mcm̀ oh]ncihm '@?C( X/0+/6G,?inb g_nbi^m b[p_ \s hiq \__h ^__jfs
[h^ nbilioabfs n_mn_^*[h^ \inb b[p_ \__h `ioh^ ni acp__rnl_g_fs []]ol[n_ l_mofnm
`il [ qc^_ p[lc_ns i` jbsmc][f msmn_gm,Fhg[hs ][m_mnb_l_mofnmi\n[ch_^ `lig nb_m_
`offs gc]lim]ijc] n_]bhcko_m[l_ `ioh^ ni \_ ]igjf_n_fs ]igj_ncncp_ qcnb nbim_i\+
n[ch_^ `lig nb_go]b gil_ ]igjon[ncih[ffs chn_hmcp_ko[hnog Jihn_ @[lfi 'NJ@(
mcgof[ncihm*ch nbim_mcno[ncihmqb_l_ nb_f[nn_l ][h \_ [jjfc_^,

Eiq_p_l* NJ@ mcgof[nckhml_g[ch oh[p[cf[\f_ `il g[hs msmn_gmi` ]oll_hn ch+
n_l_mn*nsjc][ffs nbim_qb_l_ nb_cA`[giom !`_lgcih gchommcahjli\f_g! ][hhin \_
]cl]ogp_hn_^, Fh pc_q i` nb_ jlip_h [jjfc][\cfcns i` nb_ WX_d_i_en_]bhcko_m*cn
nb_l_`il_ hiq m__gmncg_fs ni [jjfs nb_g ni nbim_jli\f_gm qb_l_ NJ@ l_mofnm
[l_ oh[p[cf[\f_* [h^ _mj_]c[ffs ni nb[n gimn chn_l_mncha]f[mmi` nijc][f msmn_gm]b[l+
[]n_lct_^ \s hip_f alioh^ mn[n_m*[h^ qbc]b ^cmjf[s ko[hnog egZ[gch mig_ l_acih
i` nb_ l_f_p[hn j[l[g_n_l mj[]_, Br[gjf_m i` mo]bmsmn_gmch]fo^_ b_[ps `_lgcihm*
bcab+n_gj_l[nol_ moj_l]ih^o]nilm* nb_`l[]ncih[f ko[hnog E[ff _``_]n*h_q ko[hnog
mn[n_mch nb_ ]ih^_hm_^ jb[m_mi` b_fcog* [h^ [hnc`_llig[ah_nc] g[n_lc[fm,

Fh nbcm]ihn_rn j[lnc]of[l chn_l_mn]_hnl_mih qb_nb_l [hs i` nb_gi^_lh gc]li+
m]ijc] `ilgof[ncihm i`* ko[hnog g[hs+\i^s nb_ils ][h jlipc^_ [h jdX_ij[Z gc]li+
m]ijc] ^_m]lcjncih i` nb_ ko[hnog il^_l, Lh_ cmj[lnc]of[lfs chn_l_mn_ĉh qb_nb_l
[hs i` nb_n_]bhcko_mqbc]b b[p_ \__h ^_p_fij_^ `il ]ihp_hncih[f msmn_gm][h ^_n_]n
nb_jimcncih i` nb_]lcnc][f p[fo_ i` nb_l_f_p[hn j[l[g_n_l ^lcpchanb_ko[hnog jb[m_



nl[hmcncih*[h^* c` mi*_p[fo[n_ nb_]ill_mjih^cha ]lcnc][f _rjih_hnm i` nb_ [mmi]c[n_^
mchaof[lcnc_mch nb_ il^_l j[l[g_n_l [h^ inb_l jbsmc][f ko[hncnc_m,Qb_ [cg i` nb_
jl_m_hn j[j_l cmni mbiq nb[n [n f_[mnih_ g_nbi^* h[g_fs nb_ @@J* ^i_m ch^__^
b[p_ nbcm][j[\cfcns* [n f_[mnmi `[l [m iol jl_fcgch[ls chp_mnca[ncihmch^c][n_ `il [j+
jfc][ncihm chpifpcha ih_ cgjiln[hn ]f[mmi` msmn_gm_rbc\cnchako[hnog il^_l* h[g_fs
[hnc`_llig[ah_nm,

Lp_l nb_ f[mn`_q s_[lm nb_ @@J b[m \__h [jjfc_^ l[nb_l mo]]_mm`offsni p[lc+
iom f[nnc]_ E[gcfnihc[h msmn_gm*ch]fo^cha mjch+f[nnc]_gi^_fm X/7+01Z*f[nnc]_ a[oa_
gi^_fm X02+05Z*[h^ mo]b gi^_fm i` mnlihafs chn_l[]ncha _f_]nlihm [m nb_ Eo\\[l^
gi^_f X06+1/Z,Fh nb_ jl_m_hn j[j_l q_ _rn_h^ nb_ _[lfc_l ][f]of[ncihm ih nb_ mjch+
f[nnc]_ gi^_fm* [h^ ch j[lnc]of[l g[e_ nb_ `clmn[jjfc][ncih ni [ `lomnl[n_^ f[nnc]_*
h[g_fs nb_ nqi+^cg_hmcih[f '0A( nlc[haof[l f[nnc]_, ?s _rjfc]cn [jjfc][ncihm ni p[l+
ciom [hcminlijc] [hnc`_llig[ah_nc] gi^_f E[gcfnihc[hm ih \inb \cj[lncn_ 'oh`lom+
nl[n_^( [h^ `lomnl[n_^ f[nnc]_m*q_ mbiq biq nb_@@J _h[\f_m omni mno^snb_ ko[h+
nog jb[m_ nl[hmcncihm*ch]fo^cha nb_ ^_n[cf_^ ]lcnc][f \_b[pciol* i` nb_m_msmn_gmch
[ p_ls msmn_g[nc][h^ oh\c[m_^ g[hh_l X10*11Z,

0, QEB @@JCLOJ>IFPJ CLO PMFK+I>QQF@BJLABIP
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T_ hin_ nb[n [fnbioab nb_g[hc`_mnE_lgcnc]cns*ywif(n : *k9i(*cmfimn*nb_
chn_lg_^c[n_hilg[fct[ncih ]ih^cncih 'wifk9i( 3 ',*k9i( 3 'wF,( 33 / cm_rjfc]cnfs
cgjim_^, Qb_ ]fomn_l]ill_f[ncih ]i_``c]c_hnmp!C)5Cq[l_ l_a[l^_^ [m\_cha ch^_j_h+
^_hnj[l[g_n_lm* _p_hnbioab `ilg[ffs q_ b[p_ nb_l_f[ncih*

'3(

Qb_`off m_np!C)5Cqjlipc^_ [ ]igjf_n_ ^_m]lcjncihi` nb_alioh^ mn[n_,Cil _r[gjf_*
[h [l\cnl[ls ij_l[nil < b[m [, alioh^+mn[n__rj_]n[ncih p[fo_ acp_h[m*

'4(

T_ hin_ nb[n nb__rjih_hnc[n_^ `ilg i` nb_alioh^+mn[n_LLJ j[l[g_nlct[ncih
i` Bk, '0( _hmol_mnb_ ]ill_]n ]iohncha i` nb_ _dZ[f[dZ[di `fo]no[ncihmi` _r]cn_^
]ill_f[n_^ g[hs+\i^s ]fomn_lmqcnb l_mj_]n ni 8L&qbc]b [l_ jl_m_hnch nb_ _r[]n
alioh^ mn[n_&&/.(, Fn[fmi _hmol_mnb__r[]n ch]iljil[ncih i` nb_ Dif^mnih_ fche_^
]fomn_lnb_il_g* qbc]b cnm_fào[l[hn__mnb_mct_,,_rn_hmcpcnsi` [ff l_f_p[hn _rn_hmcp_
jbsmc][f p[lc[\f_m,

Qb_ ]i_``c]c_hnmp!C)5Cq[l_ nb_gm_fp_m̂_n_lgch_^ \s n[echa[jjlijlc[n_ jli+
d_]ncihmihni nb_alioh^+mn[n_P]blL^cha_l _ko[ncihm'/(, Bkocp[f_hnfs*nb_sg[s \_
^_n_lgch_^p[lc[ncih[ffs \s l_koclchanb_alioh^+mn[n__h_las _rj_]n[ncih `oh]ncih[f
BSLC%_CU)̂_`ch_^[mchBk, '4(* ni \_ mn[ncih[lsqcnbl_mj_]nni p[lc[ncihmch_[]b i`
nb_'ch^_j_h^_hn( j[l[g_n_lm i` nb_`off m_n,T_ nb_l_\s _[mcfŝ _lcp_nb_]iojf_^
m_nmi` _ko[ncihm*

LB,L_C9I 34 pr%IC[*hB[h)r'9I) ,3,)+ (

LB,L!C : <34 &+)L[*hSB)IiU[h)+' : +( , 9C* +

'5(

'6(

Bko[ncih '5( [fmi mbiqmnb[nnb_alioh^+mn[n__h_las [n nb_mn[ncih[ls jichn b[mnb_
mcgjf_`ilg

@] : @%S!CU3 &r%[*hB[h)r' : &rCB[hb+' + '7(

Fncmcgjiln[hn ni l_[fct_ nb[n nbcm'\c+(p[lc[ncih[f `ilgof[ncih ^i_m dei f_[^ ni [h
ojj_l \ioh^ `il @)qb_h nb_mogg[ncihm̀ il L [h^ < chBk, '0( [l_ nloh][n_^* ^o_ ni
nb_f[]e i` E_lgcnc]cnsqb_h mo]b[,jjlircg[ncihm [l_ g[^_, Eiq_p_l* cncm]f_[l nb[n
nb_cgjiln[hn E_Ag[h+C_shg[h nb_il_g c%jl_m_lp_^ch [ff mo]b[jjlircg[ncihm,

T_ [fmi hin_ nb[n Bk, '5( l_jl_m_hnm[ ]iojf_^ m_ni` hihfch_[l _ko[ncihm̀ il nb_
]+hog\_l ]fomn_l]ill_f[ncih ]i_``c]c_hnmpLCq+ Qb_h_mn_]̂iggon[nil _rj[hmcih*

[*LB[h 3 B ' SB)LU' r SSB)LU)LU' *** ( '/.(

nia_nb_lqcnbnb_`[]n nb[n [ff i` nb_ch^cpc^o[f]igjih_hnm i` L chnb_mchhchBk, '0(
]iggon_ qcnbih_ [hinb_l* cgjfs nb[n_[]b _f_g_hni` < chBk, '0( cmfche_^^cl_]nfs
ni nb_ E[gcfnihc[h ch _[]b i` nb_n_lgm ch Bk, '/.(, Qbom*_[]b i` nb_ ]iojf_^
_ko[ncihm'5( cmi` fche_^ ]fomn_lnsj_, Colnb_lgil_* _[]b i` nb_m__ko[ncihmcmi`
`chcn_f_hanbqb_h _rj[h^_^* mch]_nb_inb_lqcm_ch`chcn_m_lc_mi` Bk, '/.( qcff [fq[sm
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n_lgch[n_ [n [ `chcn_il^_l* jlipc^_^ '[m cmomo[ffs nb_ ][m_( nb[n _[]b n_lg ch nb_
m_]ih^+ko[hnct_^ `ilg i` nb_E[gcfnihc[h 4 ]ihn[chm [ `chcn_hog\_l i` mchaf_+\i^s
^_mnlo]ncih ij_l[nilm* ^_`ch_^qcnb l_mj_]n ni 8L&*Fncmcgjiln[hn ni hin_ nb[n nbcm
cmch mb[lj ]ihnl[mn qcnb nb_ ohcn[ls nl[hm`ilg[ncih _kocp[f_hni` nb_ `oh^[g_hn[f,
mcgcf[lcnsnl[hm`ilg[ncih nb[n fc_m[n nb_b_[ln i` nb_ LLJ* qbc]b qiof^ [lcm_ch [
mn[h^[l^ p[lc[ncih[f, `ilgof[ncih ch qbc]b nb_ \l[ mn[n_'wif cmmcgjfs n[e_h [m nb_
_rjfc]cn E_lgcnc[h [^dichn i` 8k9.(,

>fnbioab q_ mb[ffhin \_ ]ih]_lh_^ b_l_ qcnb_r]cn_^ mn[n_m*`il l_[mihmi` mj[]_*
q_ hin_ nb[n _r]cn_^ mn[n_m[fmi b[p_ [ mcgcf[l LLJ j[l[g_nlct[ncih, Qb_ chn_l_mn_^
l_[^_l cml_`_ll_^ ni nb_fcn_l[nol_ X3*6+//Z `il ^_n[cfm,

0,0 >jjfc][ncihm ni Pjch+I[nnc]_ Ji^_fm

Qb_ a_h_l[f, LLJ `ilg[fcmg ^_m]lc\_^ [\ip_ cmhiq mj_]c[fct_^ ni nb_ mj_]c`c]
][m_ i` mjch+c [hcminlijc] E_cm_h\_lagi^_fm ^_`ch_^ ih nqi+^cg_hmcih[f '0A( f[n+
nc]_m,T_ ]ihmc^_l \inb nb_hih+`lomnl[n_^ \cj[lncn_ mko[l_ f[nnc]_ [h^ nb_`lomnl[n_^
hih+\cj[lncn_ nlc[haof[l f[nnc]_, T_ mb[ff ]biim_ ^c``_l_hngi^_fm i` nb_ [hcminlijc]
n_lgm`il nb_ nqi f[nnc]_m*̀il l_[mihm ^_m]lc\_^ \_fiq, Eiq_p_l* q_ hin_ nb[n \inb
l_^o]_ [n nb_cminlijc] jichn ni nb_omo[f,h_[l_mn+h_cab\iol E_cm_h\_lagi^_f, Qbcm
cm̂ _m]lc\_^ \s nb_[hnc`_llig[ah_nc]+]iojFcha E[gcfnihc[h*

B : FL_sL` )

p_)`q

'//(

qb_l_ L_ [l_ nb_ mjch+f ij_l[nilm [n mcn__ih nb_ f[nnc]_* ^_`ch_^ [m Pc 33 bN_ ch
n_lgm i` nb_ omo[f,M[ofc mjchij_l[nilm N_+Qb_ mog ch Bk, '//( lohm ip_l h_[l_mn+
h_cab\iol f[nnc]_ \ih^m, T_ hin_ nb[n nb_ij_l[nilm ch Bk, '//( [l_ ^_`ch_^ch n_lgm
i` mig_ afi\[f, mjchko[hnct[ncih [r_m l_`_llcha ni [ff mjchm*qb_l_[m b_h]_`ilnb q_
mb[ff]ihmcmn_hnfs_gjfis [ hin[ncih chqbc]b nb_mjchij_l[nilm [l_ ^_m]lc\_^ chn_lgm
i` fi][f, 'K__ +fce_(ko[hnct[ncih [r_m ^_`ch_^m_j[l[n_fs \_fiq `il _[]b mo\f[nnc]_ i`
nb_f[nnc]_ oh^_l ]ihmc^_l[ncih,

Cil nb_ \cj[lncn_ mko[l_ f[nnc]_ q_ l_`_l nb_fi][f, ]iil^ch[n_m ni [ j_l`_]n ]f[m+
mc][f,K__ mn[n_,Qbom*ih 'ihfs( ih_ i` nb_ nqi _kocp[f_hnmo\f[nnc]_mq_ j_l`ilg
nb_ oj+^iqh nl[hm`ilg[ncih ch qbc]b nb_ M[ofc g[nlc]_m ih nb_ lin[n_^ mo\f[nnc]_
oh^_lai nb_ ][hihc][f nl[hm`ilg[ncih8 %,$3L *j!%)#*""** W #*""**& kW w )%,$"* Po]b [
nl[hm`ilg[ncih hin ihfs g[e_m nl[hmj[l_hn nb_ jbsmc][f g_[hcha i` nb_ ]ill_f[ncih
ij_l[nil <&\on cn[fmi `[]cfcn[n_mf[n_l ^cm]ommcihmih nb_ J[lmb[ff+M_c_lfm, nb_+
il_g, Fh nb_m_fi][f ko[hnct[ncih [r_m l_`_ll_^ ni nb_ K__ mn[n_*nb_ [hcminlijc]
E_cm_h\_lail @@Bgi^_f E[gcfnihc[h cmmj_]c`c_ [̂m

BC 8Ct t 5 % ' ' ) )&@,3) )%,$*%,$*)) %,$*%,$*'%,$*%,$*
2 !0!&G&

&_`'

'/0(

qb_l_ '/&$ 33 '/&&&&| I#*" I [l_ nb_]ill_mjih^cha mjch]l_[ncih [h^ ^_mnlo]ncih ij_l[nilm
ch nb_fi][f ]iil^ch[n_m* [h^ > ^_hin_mnb_ [hcminlijs j[l[g_n_l,

Tb_h > : .* nb_E[gcfnihc[h B. ^_m]lc\_mnb_omo[f Fmcha[hnc`_llig[ah_n qcnb
[ j_l`_]n K__f+il^_l_^ alioh^ mn[n_, Qbcmcmmcgjfs nb_ `oAs[fcah_^ '!`_llig[a+
h_nc]!( ]ih`caol[ncih ch nb_fi][f mjch]iil^ch[n_m ^_m]lc\_^ [\ip_, > h[nol[f ]bic]_
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`il nb_ LLJ gi^_f mn[n_8*Kcmnbomnb_K__ mn[n_*qb_l_ ch nb_fi][f [r_m [ff mjchm
jichn [fiha nb_ l_mj_]ncp_h_a[ncp_o*Wm[h)

:

8*K3 z 8*G*&*1ch fi][f ko[hnct[ncih [r_m*
c:f

'/1(

qb_l_ : )' .. cmnb_hog\_l i` f[nnc]_mcn_m,Cch[ffs*qb_h 4* : F*Bk, '/0( l_p_lnmni
nb_omo[f [hnc`_llig[ah_nc] E_cm_h\_laE[gcfnihc[h* _rjl_mm_^ch afi\[f ]iil^ch[n_m
chBk, u//v,

Qb_ nlc[haof[l f[nnc]_ b[m nbl__ _kocp[f_hnmo\f[nnc]_m*[a[ch ^_`ch_^mi nb[n hi
nqi mcn_mih nb_ m[g_ mo\f[nnc]_[l_ h_[l_mnh_cab\iolm ih nb_ ilcach[f f[nnc]_, Qb_
YbWhh_YWbalioh^ mn[n_i` Bk, '//( cmhiq nb_K]P_f+fce_mn[n_qb_l_ [ff mjchmih _[]b
mo\f[nnc]_[l_ m_j[l[n_fs [fcah_^ '[ff ch nb_ tt+jf[h_* m[s(* [h^ qb_l_* m[s*nb_ mjchm
ih mo\f[nnc]_ < [l_ ilc_hn_^ [fiha nb_ h_a[ncp_o*Wm_h)[h^ mjchmih mo\f[nnc]_m?
[h^ . [l_ ilc_hn_^ [n )/0.. [h^ +/0.{* l_mj_]ncp_fs*qcnb l_mj_]n ni nb_ mjchmih
mo\f[nnc]_ >, Fh il^_l \inb ni `[]cfcn[n_ nb_ _rn_hmcihi` nb_ cminlijc] E_cm_h\_la
[hnc`_llig[ah_n ni ch]fo^_ [h Fmcha+fce_[hcminlijs [h^ ni g[e_ nb_ ]bic]_ i` LLJ
gi^_f mn[n_nb_ m[g_ [m ch Bk, '/1(* q_ [a[ch j_l`ilg nb_ l_kocmcn_mjch+lin[ncih
nl[hm`ilg[ncihm ih _[]b mo\f[nnc]_, Pj_]c`c][ffs* q_ f_[p_ nb_ mjchmih mo\f[nnc]_>
oh]b[ha_^* [h^ q_ lin[n_ [\ion nb_s+[rcmnb_mjchmih mo\f[nnc]_m? [h^ . \s +/0.{
[h^ )/0.{ l_mj_]ncp_fs*

&! /!* ?.)0
;"1 )' '+";"1 ' =>1.

I%r )' I%C)8

 ?. ( F!
;"1 )' =>1 ' +";"1.

'/2(

T_ g[s nboml_qlcn_ Bk, '//( ch n_lgm i` mjchm̂_`ch_^ch nb_m_fi][f ko[hnct[+
ncih [r_m `il nb_ nlc[haof[l f[nnc]_, Tcnb nb_`olnb_l chnli^o]ncih i` [ ]igj[l[\f_
[hcminlijs j[l[g_n_l 4* `il nb_hih+Fmcha+fce_jc_]_ qbc]b nboml_mofnm*q_ i\n[ch

'L &1-%8' -%*8-%.' * 18#;"R-%.' -%*8;".$V & '/3(

qb_l_ 4* : / [a[ch ]ill_mjih^m ni nb_cminlijc] E_cm_h\_laE[gcfnihc[h i` Bk, '//(,
T_ hin_ nb[n nb_mogg[ncih chBk, '/3( [a[ch lohmip_l [ff h_[l_mn+h_cab\iol \ih^m*
[mchBk, '/0(* \on hiq [fmi qcnb [ ^cl_]ncih[fcns ch^c][n_^ \s _)' _)qbc]b ai_m`lig
> ni ?* ? ni .* [h^ @ ni >, >m [fl_[^s ch^c][n_^* ch nb_m_mj_]c`c_^fi][f mjch
]iil^ch[n_m nb_ LLJ gi^_f mn[n_cm[a[ch ]bim_h ni \_ nb[n mj_]c`c_ ĉh Bk, '/1(,

Tcnb nb_ [\ip_ ]bic]_ i` gi^_f mn[n_/`/v `il \inb EF [h^ 4/) nb_ LLJ ij_l+
[nilm UDRVhiq mcgjfs \_]ig_ jli^o]nm i` mchaf_mjch+l[cmchaij_l[nilm U;"RV(Qb_
gofnc]iA/caol[ncih[f ch^c]_mU6Vnbomf[\_f [ m_ni` f[nnc]_ mcn_m*[h^ ch jlch]cjf_ ih_
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mbiof^ ch]fo^_ [ff ^cmnch]ngofnc+mjch]ih`caol[ncihm [ffiq_^ \s nb_msgg_nlc_mi` nb_
f[nnc]_ [h^ nb_ E[gcfnihc[h, Cil _r[gjf_* mch]_nb_ E[gcfnihc[h EF ih nb_ mko[l_
f[nnc]_ ]iggon_m qcnbnb_nin[f t+]igjih_hn i` mjch 'ch afi\[f ]iil^ch[n_m(* nb_]ih+
`caol[ncihm UGV̀il nb_ ;DC* ]bic]_ i` gi^_f mn[n_h__^ ihfs ch]fo^_ nbim_ch qbc]b
[h _ko[f hog\_l i` mcn_m[l_ ]bim_h ih nb_nqi mo\f[nnc]_m,

Qi _``_]nnb_@@Jchjl[]nc]_ q_ ]f_[lfs h__^ [ q_ff+^_`ch_ b̂c_l[l]bc][f [jjlir+
cg[ncih m]b_g_ ch qbc]b nb_ _rj[hmcihm i` nb_]ill_f[ncih ij_l[nilm 6 [h^ Pch Bk,
'0( ][h \_ nloh][n_^ ni mig_ `chcn_il ch`chcn_mo\m_ni` nb_`off m_ni` gofnc+mjch]ih+
`caol[ncihmUGV(Qb_ cgjf_g_hn[ncih i` nb_ @@J nbom[giohnm ni nb_nqi ^cmnch]n
jli\f_gm i` _hog_l[ncha nb_m_ni` ch^_j_h^_hn ]ih`caol[ncihm uFvni \_ l_n[ch_^ [n [
acp_hil^_l* [h^ nb_h_p[fo[ncha nb_]ill_mjih^cha m_nmi` '`chcn_+il^_l( _ko[ncihm '5(
[h^ '6(, T_ hin_ nb[n \inb mn_jm][h \_ _hilgiomfs [c^_^ \s nb_ om_i` ]igjon_l+
[fa_\l[c] n_]bhcko_m,Qbcmcmpcn[f `il nb_cgjf_g_hn[ncih i` nb_bcab_l il^_lm i` nb_
nloh][ncih m]b_g_ml_jiln_^ \_fiq, Lh]_ nb_ l_mofncha_ko[ncihP `il nb_ l_n[ch_^
]i_``c]c_hnmu4C)ECqb[p_ \__h mifp_^*nb_][f]of[ncih i` [l\cnl[ls alioh^+mn[n_ko[h+
ncnc_mch nb_ ]ill_mjih^cha [jjlircg[ncih cmnb_h_``_]n_^pc[ nb__hog_l[ncih i` Bk,
'4(,

T_ b[p_ chp_mnca[n_n̂bl__ g[ch [jjlircg[ncih m]b_g_m*h[g_fs8 'c( nb_PR?h
m]b_g_*chqbc]b [ff ]ill_f[ncihm chpifpchaihfs Nil `_q_l mjchm[l_ l_n[ch_^* biq_p_l
`[l m_j[l[n_^ ih nb_f[nnc]_9'cc(nb_mcgjf_l PR?h+g mo\[jjlircg[ncih* qb_l_ ihfs
PR?h ]ill_f[ncihm mj[hhcha [ l[ha_ i` hi gil_ nb[h g [^d[]_hn f[nnc]_ mcn_m[l_
l_n[ch_^9 [h^ 'cff( nb_ msmn_g[nc]fi][f IPR?g %3PR?g+g( m]b_g_* ch qbc]b [ff
gofnc+mjch]ill_f[ncihm ip_l [ff jimmc\f_ ^cmnch]nfi][f_m ih nb_ f[nnc]_ ^_`ch_^ \s g
il `_q_l [^d[]_hn f[nnc]_ mcn_m[l_ l_n[ch_^,

1, OBPRIQP COLJ QEB PR?0 >MMOLUFJ>QFLK P@EBJB

1,/ Pko[l_ I[nnc]_ O_mofnm

Fh nb_ ][m_ i` nb_ mko[l_ f[nnc]_ nb_ PR?0 [jjlircg[ncih `il nb_ ]ill_f[ncih
ij_l[nilm 6 [h^ L \_]ig_m

6)' 603 F=gg%I%8I%rE
l*l&

L )' L/ : F@gg%I%8I%88)
l*l&

'/4(

qb_l_ nb_ ]i_``c]c_hnm?ll& [h^ Bll& ^_j_h^ ihfs ih nb_ ^c``_l_h]_ i` nb_cl f[nnc]_
p_]nil ch^c]_m*c,_,* ?ll& : 1g*g! Bll& 3 Bl+l&*^o_ ni nb_ f[nnc]_ nl[hmf[ncih[f
msgg_nlc_m,Qb_ mogg[ncihm loh ip_l [ff f[nnc]_ mcn_ml [h^ l& mo]b nb[n nb_ p_]nil
l + l& ]ihh_]nm mcn_mih ]ffc`_l_hnmo\f[nnc]_m*c,_,*'l + l&( 7 0&qb_l_ 0 cmnb_ m_ni`
^cmnch]n5jXbWii_Y[p_]nilm,

Bp[fo[ncih i` Bk, '7( sc_f^mnb__r[]n l_mofǹ il nb_ alioh^+mn[n_ _h_las i` nb_
E[gcfnihc[h 45 ih nb_mko[l_ f[nnc]_*

'/5(

qb_l_ 1L ^_hin_mnb_ ]ill_f[ncih ]i_`fc]c_hn`il [ j[cl i` h_[l_mn+h_cab\iol mjchm,
Pcgcf[lfs* nb_ m_ni` _ko[ncihm '5(* qcnb D= )' -%8-%88)][h \_ _p[fo[n_^ ni sc_f^ nb_

"
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PR?0 [jjlircg[ncih `il nb_]i_``c]c_hnm?l+l&, Qb_m_g[s \_ `olnb_l ^_]iojf_^ \s
j_l`ilgcha [ mo\f[nnc]_Ciolc_l nl[hm`ilg qcnb l_mj_]n ni 'l + l&( 7 0&

1 ' W ck+l? 0 w +ck,l?
k 3 F++D_ l 234 ?l : H F++D_ k *

lB> kBJ

'/6(

qb_l_ G cmnb_`clmnhjX bWii_Y['il g[ah_nc]( ?lcffioch tih_ 'ch nb_ fcgcn H )' ..(,
T_ `ch^*

'/7(

, $
&(&k: / 8_rj'ck , gf' )

j:F

qb_l_ nb_ch^_r f lohmip_l nb_`iol h_[l_mn+h_cab\iol f[nnc]_ p_]nilm ih nb_ mko[l_
f[nnc]_, Qb_ 'jbsmc][f( mifoncih ni nb_ ko[^l[nc] _ko[ncih '/7( cm_[mcfsi\n[ch_^ `il
?k* [h^ nb_h]_ q_ g[s _p[fo[n_ @],H `lig Bk, '/6( omchanb_l_mofn*

'0.(

'0/(

T_ hin_ nb[n Bkm,'/7( [h^ '0/( cgjim_ [ ko[hncn[ncp_m_f`+]ihmcmn_h]s]ih^cncih
[h nb_ mifoncih, Qbcmg[s \_ ]ihnl[mn_^ qcnb nb_ ]ihp_hncih[f PTQ X12G*qb_l_
nb_ ]ihmcmn_h]si` nb_ [mmogjncih i` [h il^_l_^ jb[m_ ][h iofs \_ ko[fcn[ncp_fs
[m]_ln[ch_^,

>n nb_E_cm_h\_lajichn 'w : /( nb_ PR?0 m]b_g_ acp_m[ alioh^+mn[n_ _h_las
j_l mjch*@],H r +.,43.6, Qbcmg[s \_ ]igj[l_^ qcnb nb_]ill_mjih^cha ]f[mmc][f
l_mofni` +.,3* [h^ nb_ l_mofnmi` +.,436. `lig fiq_mn+il^_l PTQ X12G[h^ [jjlirc+
g[n_fs +.,4471 `lig NJ@ mcgof[ncihmX13G,Qb_ ]ill_mjih^cha l_mofǹ il nb_ PR?0
E_cm_h\_lamo\f[nnc]_g[ah_nct[ncih G# cm[\ion 61$ i` nb_ ]f[mmc][f p[fo_* ]ig+
j[l_^ qcnb [h PTQ p[fo_ i` 4.,4$ [h^ qcnbnb_\_mni` nb_NJ@ l_mofnmqbc]b p[ls
\_nq__h 46 | 0$ [h^ 40 | 2$,

Qb_ gimn chn_l_mncha[mj_]n i` nb_ PR?0 [jjlircg[ncih* biq_p_l* cmnb_ _rcm+
n_h]_ i` [ n_lgch[ncha jichn [n w] w /,030* \_sih^ qbc]b hi jbsmc][f mifoncih _rcmnm,
>fnbioab nb_@LJ \[m_^ ih nb_K__ gi^_f mn[n_cmmol_ni \l_[e ^iqh chnb[n l_acih
i` nb_ [hcminlijs j[l[g_n_l mj[]_ qb_l_ nb_nlo_ alioh^+mn[n_q[p_ `oh]ncih b[m [

+̂ c``_l_hnmsgg_nls `lig nb[n i` nb_K__ il^_lcha* q_ b[p_ ]f_[lfs ^_gihmnl[n_^ X/7G
nb[n nbcmn_lgch[ncha jichn ]ill_mjih^m* [n nbcmf_p_f i` [jjlircg[ncih* ni [ nlo_
]lcnc][f jichn i` [ jb[m_ nl[hmcncih,Qb_ h[nol_ i` nb_]lcnc][f jichn @[h\_ _r[gch_^
ch gil_ ^_n[cf \s mno^schanb_ mchaof[l \_b[pciol i` p[lciom jbsmc][f ko[hncnc_m,T_
`ch^* `il _r[gjf_* \s [h[fsnc] _p[fo[ncih* nb[n ch nb_ `off PR?0 [jjlircg[ncih q_
i\n[ch*

G# ))))' G7 ' !&rYV w(F-0 *
(,w(,9

PR?0 * '00(

UV+#3],Hq &)TV *Y(+/-0
wY 0 ))))' 55 >
?0 $(W$(.

PR?0 * '01(



qb_l_ 9.& H* [h^ CL [l_ ]ihmn[hnm,
Qb_m_]lcnc][f _rjih_hnm [al__ qcnb nbim_`lig PTQ* qbc]b cmj_lb[jm hin mol+

jlcmchamch]_\inb nb_ @@J PR?0 m]b_g_ [h^ PTQ ch]fo^_ ihfs nqi+\i^s ]ill_f[+
ncihm*[fnbioab* ch \inb ][m_m*i` [l\cnl[lcfs fiha l[ha_, Fncmchn_l_mnchani hin_ nb[n
ch nb_nloh][n_^ PR?0+h [jjlircg[ncih* q_ `ch^

#V+#3H,H' r+ S( &<%!V <'*0,/ ' f++&<%!V <'*.,/+ PR?0+h* '02(
5<+ ;,w;,9!! !,*

qb_l_ T!&[h^ CLtt [l_ ]ihmn[hnm*[h^ qb_l_ 5L cmnb_ ]lcnc][f [hcminlijs* [n nb_ acp_h
PR?0+h f_p_f i` [jjlircg[ncih, T_8`ch^b_olcmnc][ffs*biq_p_l* nb[n k!) )' . 'i]8 d*/')

[h^ CL!) )' CL [md )' ..,

1,0 Qlc[haof[l I[nnc]_ O_mofnm

Qb_ ]ill_mjih^cha PR?0 [jjlircg[ncih `il nb_ nlc[haof[l f[nnc]_ cmhiq gil_
]igjfc][n_^ nb[h chnb_jl_pciom ][m_, T_ b[p_ hiq #)' L. (L/) 6 )' 6/ )60* qb_l_
nb_nqi+mjch ]ill_f[ncih ij_l[nilm b[p_ nb_m[g_ `ilg [mchBk, '/4(* _r]_jn nb[n nb_
p_]nil l+ l&][h hiq ]ihh_]n mcn_mih nb_m[g_ mo\f[nnc]_mch]_nb_l_`_l_h]_ mn[n_cmhi
fiha_l [h _ca_hmn[n_i` nb_t+]igjih_hn i` nin[f mjch, Cil nb_m[g_ l_[mih* nb_mchaf_
mjch+`fcjij_l[nilm !, [h^ 6, [l_ hi fiha_l [onig[nc][ffs _r]fo^_^, Qb_ [h[fiao_m i`
Bk, '/7( [l_ hiq [fmi ]ihmc^_l[\fs gil_ ]igjfc][n_^, Cil jl_m_hnjoljim_m* [fnbioab
nb_`off PR?0 _ko[ncihmg[s b[p_ inb_l mifoncihm*q_ l_mnlc]niolm_fp_mb_h]_`ilnb ni
nb_ mi+][ff_^ msgg_nlc] [h^ ]ijf[h[l mifoncih, Qbcmb[m !, 3 . 3 6,( [h^ nb_ nqi+
mjch]ill_f[ncih ]i_``c]c_hnm1N" [h^ 1N" `il [ acp_hf[nnc]_ m_j[l[ncih l +l&̂ _j_h^
ihfs ih qb_nb_l nb_nqi mjchm[l_ ih nb_ m[g_ il ^c``_l_hnnlc[haof[l mo\f[nnc]_m>*
?* il @,

Qb_ [h[fiao_m i` Bk, '/7( `il nb_ ]iojf_^ m_nmi` hihfch_[l _ko[ncihm `il nb_
nqi+\i^s ]ill_f[ncihm ch nb_`clmng[ah_nc] ?lcffioch tih_ G ][h hi fiha_l \_ mifp_^
[h[fsnc][ffs `il nb_ nlc[haof[l f[nnc]_, Fhmn_[^*q_ om_[ f[la_ hog\_l Ha i` jichnm
ni ^cm]l_nct_9( Qsjc][ffs* q_ b[p_ om_^oj ni 4.. r 4.. jichnm ni i\n[ch []]ol[n_
hog_lc][f _mncg[n_m,Po]b f[la_ hog\_lm i` jichnm [l_ nsjc][ffs l_kocl_^ ihfs `il
bcab []]ol[]s h_[l nb_ ]lcnc][f jichn,

>n nb_ cminlijc] E_cm_h\_lajichn '> 3 /( q_ `ch^ @],H =, +.,3.2* ]igj[l_^
qcnb [ ]f[mmc][fp[fo_ i` +.,153 [h^ [ p[fo_ i` +.,3303 | .,..03 _rnl[jif[n_^ `lig [
m_lc_m_rj[hmcih [\ion nb_ Fmchajichn '> : .( X14Z,Qb_ `[]n nb[n nb_ 6..0 alioh^+
mn[n__h_las ][jnol_m ihfs [\ion 5.$ i` nb_ ko[hnog ]ill_]ncihm ni&nb_ ]f[mmc][f
_h_las* ]igj[l_^ qcnb [ ]ill_mjih^cha `caol_ i` [\ion 7.$ `il nb_ mko[l_ f[nnc]_*
_mm_hnc[ffsl_`f_]nmnb_cgjiln[h]_ ch nb_nlc[haof[l ][m_ i` nb_ h_af_]n_^ nbl__+mjch
]ill_f[ncihm qbc]b [l_ mnlc]nfs[\m_hn`il nb_mko[l_ f[nnc]_,

>? `il nb_ E[gcfnihc[h EF ih nb_ mko[l_ f[nnc]_* mi `il B/ ih nb_ nlc[haof[l
f[nnc]_ q_ [fmi `ch^ [ n_lgch[ncha jichn* h[g_fs [n >! =, /,11303, T_ [fmi `ch^
nb[n ch PR?0 [jjlircg[ncih nb_ jiq_l+f[q mchaof[lcnc_m,`il nb_ nlc[haof[l gi^_f
B/ [l_ nb_ m[g_ [m ch Bkm, '00( [h^ '01(, Qbcmjlipc^_m l[nb_l mnliha _pc^_h]_
nb[n \inb nl[hmcncihm\_fiha ni nb_ m[g_ ohcp_lm[fcns]f[mm, Fn [fmi mnlihafs moj+
jilnm nb_ _rcmn_h]_i` hiht_li nbl__+mo\f[nnc]_il^_lcha ch nb_ `lomnl[n_^ nlc[haof[l
[hnc`_llig[ah_n, Qbcmcmkocn_]ihmcmn_hnqcnbnb_l_mofnnb[n nb_mo\f[nnc]_g[ah_nc+
t[ncih ]igjon_^ qcnbchnb_PR?0 [jjlircg[ncih cmhiht_li, Fh`[]n* [n nb_cminlijc]
E_cm_h\_lajichn '> : /(* q_ ][f]of[n_ [ p[fo_ i` [\ion 63$ i` nb_ ]f[mmc][f p[fo_,
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1,1 @igj[lcmih i` Dlioh^+Pn[n_ T[p_ Coh]ncihm

Fncmi` al_[n chn_l_mnni ]igj[l_ [h^ ]ihnl[mn nb_ mnlo]nol_ i` nb_ alioh^+
mn[n_e_nq[p_ `oh]ncihmi\n[ch_^ `il \inb i` nb_[\ip_ gi^_fm [n nb_ PR?0 f_p_f i`
[jjlircg[ncih, Qbcmcmi` j[lnc]of[l l_f_p[h]_ `il [ ^cm]ommcihi` nb_ jimmc\cfcnsi`
j_l`ilgcha NJ@ mcgof[ncihm̀il nb_nlc[hahf[,l f[nnc]_, Fhnbcm]ihn_rn* nb__mm_hnc[f
chal_^c_hǹ il nb_ oh`lomnl[n_^ [hnc`_llig[ah_nm cmjlipc^_^ \s nb_ J[lmb[ff+M_c_lfm
mcahnb_il_g X15Z,Qbcm[^^l_mm_mnb_jb[m_ l_f[ncihm i` nb_jlid_]ncih ]i_``c]c_hnmi`
nb_nlo_ alioh^+mn[n_q[p_ `oh]ncih ihni [ ]igjf_n_ m_ni` gofnc+mjch]ih`caol[ncihm,
Tb_h [jjfc_^ ni nb_ E[,gcfnihc[h EF ih nb_ mko[l_ f[nnc]_* nb_ nb_il_g [mm_lnm
nb[n [ff i` nb_]i_``c]c_hnm*qb_h _rjl_mm_^ch nb_fi][f mjch+ko[hnct[ncih ]iil^ch[n_m
chnli^o]_^ b_l_* [l_ jimcncp_, Qb_ alioh^+mn[n_ q[p_ `oh]ncih nbomb[m ihfs ih_
hi^[f l_acih* [ ]ihh_]n_^ l_acih pc[ nb_E[,gcfnihc[h ch nb_mjch]ih`caol[ncih mj[]_
qb_l_ nb_q[p_ `oh]ncih [fq[sm b[mnb_m[g_ mcah,Fncmnbcm̀_[nol_ qbc]b fc_m[n nb_
b_[ln i` mnl[cabn`ilq[l^ [jjfc][ncihm i` NJ@ mcgof[ncihmX13Z,

> ^cl_]n _rj[hmcih i` nb__rjih_hnc[f ij_l[nil ch nb_ @@J j[l[g_nlct[ncih i`
Bk, '0( mbiqmcgg_^c[n_fs nb[n _[]b nqi+mjch]ill_f[ncih ]i_``c]c_hn?ll& cm[ jlid_]+
ncih i` nb_alioh^+mn[n_q[p_ `oh]ncih ihni nb_]ill_mjih^cha _f_g_hn[ls _r]cn[ncih
]ihhaol[ncih qbc]b `fcjmnqi mjchmqcnbl_mj_]n ni nb_gi^_f ;DC mn[n_8LK*>fnbioab
cncm\s hi g_[hm ]f_[l 88fg_eg_nb[n nb_ @@J PR?0 [jjlircg[ncih qcff m[ncm`snb_
J[lmb[ff+M_c_lfmmcahnb_il_g `il nb_E[gcfnihc[h 4L ih nb_mko[l_ f[nnc]_*_rjfc]cn
mifoncih mbiqmnb[n cncmi\_s_^, ?s ]ihnl[mn* nb_ ]ill_mjih^cha ]i_``c]c_hnm̀il nb_
E[gcfnihc[h 4 0 ih nb_nlc[hahf[,l f[nnc]_ [l_ `ioh^ ni b[p_ [h chnlcaochaim]cff[nils
\_b[pciol ch nb_clmcahm[m[ `oh]ncih i` l_f[ncp_ f[nnc]_ m_j[l[ncih,

T_ hin_ nb[n nb_l_ b[m \__h mig_ l_]_hn qile X16Zqbc]b moaa_mnmnb[n nb_
J[lmb[ff+M_c_lfm mcahnb_il_g gcabn molpcp_nb_ ihm_ni` q_[e `lomnl[ncih ch ]_l+
n[ch gi^_fm, Lol jl_m_hn `ch^cham*biq_p_l* jichn ni cnm\l_[e^iqh `il nb_ nlc[h+
aof[l E_cm_h\_la [hnc`_llig[ah_n, Jil_ chn_l_mnchafs*j_lb[jm* q_ [fmi hin_ nb[n
nb_`cr_^+hi^_ Jihn_ @[lfi g_nbi^ X17Z[h^ cnm_rn_hmcihni ^_[f qcnb \inb f[nnc]_
[h^ ]ihnchoog `_lgcih jli\f_gm X2.Zl_kocl_ [ l_fc[\f_ nlc[f q[p_ `oh]ncih ch n_lgm
i` qbc]b nb_ nlo_ q[p_ `oh]ncih cmq_ff [jjlircg[n_^* _mj_]c[ffs `il cnmhi^[f mol+
`[]_ mnlo]nol_, Fncmiol bij_ nb[n nb_ im]cff[nils \_b[pciol i\m_lp_^ ch nb_ PR?0
m]b_g_ `il nb_ `lomnl[n_^ nlc[haof[,l E_cm_h\_la[hnc`_llig[ah_n gcabn l_jl_m_hn [
mo``c]c_hnfs[]]ol[n_ ^_m]lcjncih i` nb_hi^[f mnlo]nol_i` nb__r[]n q[p_ `oh]ncih [m
ni j_lgcn [ mo]]_mm`ofcgjf_g_hn[ncih i` [ `cr_^+hi^_ Jihn_ @[lfi [jjli[]b `il nbcm
msmn_g̀il nb_`clmnncg_, T_ _rj_]n nb[n nbcmqcff \_ nlo_ mi fiha [m]ill_]ncihm `lig
]ill_f[ncihm \_nq__h nbl__ [h^ gil_ mjchm[l_ hin nii f[la_,

2, OBPRIQP COLJ IPR?h >MMOLUFJ>QFLKP

Fh il^_l ni ai \_sih^ nb_ _mm_hnc[ffsg_[h+`c_f^+fce_PR?0 [jjlircg[ncih* q_
b[p_ [fmi j_l`ilg_^ mig_ IPR?g ][f]of[ncihm `il g ; 0, T_ l_jiln b_l_ ihfs ih
l_mofnm̀il nb_E[gcfnihc[h 4L ih nb_mko[l_ f[nnc]_*`il qbc]b ih_ g[s mbiq nb[n nb_
hog\_l i` ch^_j_h^_hn ]ih`caol[ncihm U6Vl_n[ch_^* [`n_l nb_f[nnc]_ msgg_nlc_mb[p_
\__h n[e_h chni []]iohn* [l_ /* 5* [h^ 50 ch nb_IPR?g m]b_g_mqcnb g : 0*2* [h^
4* l_mj_]ncp_fs, >n nb_cminlijc] E_cm_h\_lajichn %L3/(* `il _r[gjf_* nb_IPR?4
[jjlircg[ncih sc_f^m@],H r +.,445. [h^ G7$ r .,506, T_ `ch^ b_olcmnc][ffsnb[n
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`il \inb nb_/A ]b[ch '`il qbc]b _r[]n l_mofnm[l_ ehiqh pc[ nb_?_nb_ WdhWiog_nbi^(
[h^ nb_ 0A mko[l_ f[nnc]_ iol IPR?g l_mofnm̀il @],H [h^ GR [jjli[]b nb_ _r[]n
[msgjninc] 'g )' ..( fcgcnm[m g +0 [h^ g +/* l_mj_]ncp_fs, Lol \_mn_rnl[jif[n_^
p[fo_m[n nb_ E_cm_h\_lajichn `il nb_ mko[l_ f[nnc]_ [l_ @],H O# +.,447/ M.,...1
[h^ GR O# .,46 | .,./* \[m_^ ih IPR?g l_mofnmqcnb g : 0*2*4, ?inb p[fo_m[l_ ch
_r]_ff_hn [al__g_hn qcnb nb_\_mn[p[cf[\f_ NJ@ l_mofnmX13Z,

Fhn_l_mnchafs*nb_ IPR?g ][f]of[ncihm qcnb g 4 0 [fmi mbiq ]ill_mjih^cha
]lcnc][f jichnm >wd >w O# /,511*>w O# /,031, Qb_ ]ill_mjih^cha PR?0+g l_mofnm̀il
>w [jj_[l ni [jjli[]b nb_ `off PR?0 p[fo_ `il >] [m g+0~ > h[cp_ [mmogjncih i`
nb_ m[g_ _rnl[jif[ncih f[q `il nb_IPR?g l_mofnmacp_m[ ]ill_mjih^cha jl_^c]ncih
`il nb_ _rnl[jif[n_^ ]lcnc][f jichn [n >] 3 4*LO# .,65, Fnqcff \_ i` al_[n chn_l_mnni
j_l`ilg bcab_l+il^_l IPR?g ][f]of[ncihm qcnb g ; 4 ch il^_l ni mb[lj_h nbcmmncff
l_f[ncp_fs ]lo^_ _mncg[n_i` nb_ ]lcnc][f [hcminlijs,

Qb_ ]lcnc][f ch^_r `il nb_mchaof[ln_lg ch@], H [m4* )' >w g[s [fmi \_ i\n[ch_^
, `lig [h [h[fsmcmi` nb_IPR?g l_mofnm,>h _mj_]c[ffs chn_l_mnchajimmc\cfcnsch nbcm
l_a[l^ cmni _gjfis [ p[lc[hn i` nb_mi+][ff_^ ]ib_l_hn [hig[fs g_nbi^ i` Potoec X2/Z,
Lh_ i` nb_ al_[n [^p[hn[a_m i` nb_ @_J cmnb[n mch]_[n [hs f_p_f i` [jjlircg[ncih
q_ b[p_ [h[fsnc] _rjl_mmcihm̀ il nb_ ]iojf_^ m_nmi` _ko[ncihm nb[n ^_n_lgch_ nb_
gofnc+mjch]ill_f[ncih ]i_``c]c_hnm*q_ g[s n[e_ nb_cl^_lcp[ncp_m[h[fsnc][ffs [fmi, Fh
nbcmq[s* `il _r[gjf_* q_ g[s Z_g[Yibn_p[fo[n_ nb_ [hcminlijs mom]_jnc\cfcns*IL :
*=/&@],H',5:++/+ > hog_lc][f [h[fsmcm`il nb_ IPR?g [jjlircg[hnm* mr)qcnb
g 4 0* sc_f^m

@-."#/!$)' @-." '>8*!+ >(+[A d > )' >8*h* '03(

qcnb [h _rjih_hn [i O# /,3., Qbcm\_b[pciol [jj_[lm ni \_ c^_hnc][f ni nb[n i` nb_
PR?0+g mo\[jjlircg[hnm qcnb`chcn_p[fo_mi` g* `il qbc]b [i 3 1-0* [mchBk, '02(,

Eiq_p_l* q_ b[p_ [fmi m__h̀lig Bk, '01( nb[n ch nb_`off PR?0 [jjlircg[ncih
[i : /-0, Fh^__^*domn[m `il nb_ PR?0+g m_lc_m*nb_ IPR?g l_mofnm][h \_ `cnn_^
qcnb [ jl_`[]nil @Wi` nb_ mi+][ff_^ ]ib_l_hn [hig[fs `ilg*

Q*%!*%*E&%%%%V %II'k+ ) *..
W %P >] >] * > )' >] * '04(

qb_l_ 7 cm[ ]ihmn[hn, Qbom*[m _rjf[ch_^ \s Potoec X2//* ih_ g[s _rj_]n nb_
[msgjninc] `ilg*

'0/(

> @>J [h[fsmcm[fiha nb_m_fch_mi` iol IPR?g l_mofnm̀il g 3 2*4 sc_f^m[h
_rjih_hn k O# /,03 | .,0* [h^ b_h]_ [ mchaof[ln_lg ch @],H h_[,l >] qcnb [ ]lcnc][f
_rjih_hn 0 + [i ' k O# /,53 | .,0, Qbcmg[s \_ ]igj[l_^ qcnb nb_ ]ill_mjih^cha
p[fo_ i` 1-0 `lig \inb nb_ g_[h+`c_f^+fce_@@J PR?0 [h^ PTQ [jjlircg[ncihm,
Aio\nf_mmcnqcff \_ i` ]ihmc^_l[\f_ chn_l_mnni _rn_h^ iol IPR?g l_mofnmni p[fo_m
g ; 4 ch il^_l ni l_`ch_ nb_ [\ip_ [h[fsmcm[h^ ni mb[lj_h iol jl_^c]ncihm `il nb_
]lcnc][f ch^c]_m,

Pcgcf[l IPR?g l_mofnm][h [fmi* ch jlch]cjf_* \_ i\n[ch_^ `il nb_ nlc[haof[l+
f[nnc]_ E[gcfnihc[h B/) [h^ q_ chn_h^ni l_jiln ih mo]b ][f]of[ncihm _fm_qb_l_,
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