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AOYRK. / TU[KR YKINTURUM^ OT LWKOMNY YWGTXVUWYGYOUT LUW OSVWU[KSKTY 

UL YNK KT[OWUTSKTYGR OSVGIY 

3EA3<232 /0@A?/1A #3TM&$

J_q n_]bhifiac][f chhip[ncihm i` _]i+`lc_h^fs p_bc]f_m ]ig\ch_^ qcnb nb_ 

om[a_ i` l_h_q[\f_ _h_las miol]_m mbiq_^ mcahc`c][hn l_mofnm ch gcnca[ncha 

_gcmmcihm, Eh nbcm nb_mcm* q_ ]ihmc^_l nb_ _Dcabq[s msmn_g* [ l_]_hn n_]bhifias 

\[m_^ ih _f_]nlc`c_^ li[^m, En cm ̂ _mcah_^ ni mojjfs h_q bs\lc^ nlo]em* c,_, _f_]nlc] 

ip_lb_[^ ][n_h[ls 'K?( nlo]em* qbc]b [l_ ]ihh_]n_^ ni ip_lb_[^ jiq_l fch_m 

nblioab [ j[hnial[jb jimcncih_^ [n nb_ nij i` nb_ p_bc]f_, Pb_ _Dcabq[s 

cgjf_g_hn[ncih ][h l_mofn ch fiq_l _gcmmcih p_bc]f_¥J ¤kªv ¥��pv ª�v ¶v��p�v¥ k¤v 

ij_l[ncha qcnb _f_]nlc] gi^_, Pb_l_`il_* ch nbcm nb_mcm* q_ jl_m_hn [ mchaf_+f_p_f 

gofnc+i\d_]ncp_ h_nqile ^_mcah gi^_f [h^ [ \c+f_p_f gofnc+i\d_]ncp_ h_nqile 

^_mcah gi^_f ]ihmc^_lcha [ hip_f n_]bhifias* nb_ _Dcabq[s msmn_g, Pb_ 

jlijim_^ gi^_fm chp_mnca[n_ nb_ ijjilnohcnc_m i` [^ijncha _Dcabq[sm [h^ 

_p[fo[ncha cnm _hpclihg_hn[f \_h_`cnm ]ihmc^_lcha fcgcn_^ \o^a_n l_miol]_m `il 

ch`l[mnlo]nol_ _f_]nlc`c][ncih, =^^cncih[ffs* nb_ gi^_fm ]iof^ \_ ]ihmc^_l_^ [m 

om_`of niifm ̀ il ̂ _]cmcih+g[e_lm ch _Dcabq[s h_nqile jf[hhcha [h^ ^_mcah, 

Bil ^_p_fijcha \inb gi^_fm* [ mcgof[ncih gi^_f jl_m_hn_^ ch nb_ 

fcn_l[nol_ q[m om_^ ni ][f]of[n_ nb_ hog\_l i` nl[]ncih mo\mn[ncihm h__^_^ `il 

[l] _f_]nlc`c][ncih []]il^cha ni bs\lc^ nlo]em ̀ fiqm, =m [ ̀ clmn [jjli[]b* ch nb_ ][m_ 

i` nb_ mchaf_+f_p_f gofnc+i\d_]ncp_ h_nqile ^_mcah gi^_f* q_ jlijim_ [ 

`ilgof[ncih ch]fo^cha nbl__ i\d_]ncp_m8 gchcgcm[ncih i` ch`l[mnlo]nol_ [h^ 

_hpclihg_hn[f ]imnm* g[rcgcm[ncih i` [p_l[a_ nl[``c] ̂ _hmcns i` K? bs\lc^ nlo]em 

ih _f_]nlc`c_^ [l]m, Pb_ L[l_ni ijncgcm[ncih [jjli[]b cm ]ihmc^_l_^ `il [ 

]igjl_b_hmcp_ [h[fsmcm i` [ff jimmc\f_ mifoncihm []]il^cha ni ^c``_l_hn ]lcn_lc[ 

q_cabnm, Pbcm gi^_f m_lp_^ [m [ \[mcm ni ]ihmnlo]n [ \c+f_p_f gofnc+i\d_]ncp_ 
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h_nqile ^_mcah gi^_f nb[n [fmi ]ihmc^_lm nb_ jimmc\cfcns i` ch]l_[mcha nb_ 

][j[]cns i` _f_]nlc`c_^ [l]m ni cgjlip_ ip_l[ff h_nqile j_l`ilg[h]_m, Pbom* ch nb_ 

][m_ i` nb_ \c+f_p_f h_nqile ^_mcah gi^_f q_ ]ihmc^_l_^ `iol i\d_]ncp_m ch nb_ 

ojj_l f_p_f l_f[n_^ ni nb_ gchcgcm[ncih i` nb_ nin[f Kp_lb_[^ ?[n_h[ls 'K?( 

�¹o¤�u ª¤´p�¥J ª¤k¶v� ª��vE ��x¤k¥ª¤´pª´¤v k�u v�¶�¤���v�ªk� p�¥ª¥ k�u 

g[rcgcm[ncih i` [p_l[a_ nl[``c] ^_hmcns i` K? bs\lc^ nlo]em ih _f_]nlc`c_^ [l]m, 

Pb_ ̂ _]cmcih i` nb_ ojj_l f_p_f ̂ _j_h^m ih nb_ ionjon i` nb_ fiq_l f_p_f qbc]b cm 

`ilgof[n_^ [m [ Oni]b[mnc] Qm_lm Akocfc\lcog nl[``c] [mmcahg_hn \[m_^ ih [ ̀ cr_^+

jichn jli\f_g, Iil_ip_l* nb_ jlijim_^ \c+f_p_f h_nqile ̂ _mcah gi^_f ̂ _[fm hin 

ihfs qcnb `ch^cha nb_ m_n i` nb_ [l]m ni \_ _f_]nlc`c_^ \on [fmi qcnb nb_ ][j[]cns 

_rj[hmcih i` nb_ _f_]nlc`c_^ [l]m `il cgjlipcha nb_ j_l`ilg[h]_ i` nb_ ip_l[ff 

msmn_g, =^^cncih[ffs* a_h_nc] [failcnbgm q_l_ om_^ [m [ mifoncih [jjli[]b* qbc]b 

^_gihmnl[n_^ nb_ _``_]ncp_h_mm ch `ch^cha nb_ h_[l+ijncg[f l_mofnm ch [ 

l_[mih[\f_ ]igjon[ncih ncg_, Pb_ jlijim_^ gi^_fm b[p_ \__h n_mn_^ ih [ 

g_^cog+mct_^ h_nqile [h^ nb_ Ocior+B[ffm h_nqile, Eh j[lnc]of[l* q_ [h[fsm_^ 

nb_ L[l_ni `lihn i\n[ch_^ `lig nb_ mchaf_+f_p_f gi^_f* qb_l_ hih+^igch[hn 

mifoncihm [l_ c^_hnc`c_^ []]il^cha ni nb_ nbl__ ]ihmc^_l_^ ]lcn_lc[, Iil_ip_l* [ 

m_hmcncpcns [h[fsmcm cm ][llc_^ ion `il nb_ \c+f_p_f jli\f_g ch n_lgm i` ]lcn_lc[ 

q_cabnm [h^ nb_ j_l]_hn[a_ i` bs\lc^ p_bc]f_m omcha nb_ _Dcabq[s msmn_g, 

Jog_lc][f l_mofnm ko[hnc`c_^ nb_ _hpclihg_hn[f cgjlip_g_hn q_ ][h i\n[ch \s 

omcha nb_ _Dcabq[s msmn_g ch \inb gi^_fm* qbc]b ][h \_ [ \[mcm `il g[echa 

^_]cmcihm l_a[l^cha nb_ [^ijncih i` nbcm h_q n_]bhifias,

QK^ \UWJX 
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AOYURU. 4wT }[VwxuxloT owwx�T}o�T y[z ou voluoxzTv[w}x Z[uu¨ovyT}}x 

GSHOKTYGRK VKW OR YWGXVUWYU SKWIO 

3EA3<232 /0@A?/1A #OYG$ 

H_ hoip_ chhip[tcihc n_]hifiac]b_ lcao[l^[hnc p_c]ifc _]i+]igj[nc\cfc 

]ig\ch[n_ ]ih f&oncfctti ^c `ihnc _h_la_nc]b_ lchhip[\cfc b[hhi gimnl[ni lcmofn[nc 

mcahc`c][ncpc h_ff[ gcnca[tcih_ ̂ _ff_ _gcmmcihc, Eh ko_mn[ n_mc* [\\c[gi ]ihmc^_l[ni 

cf mcmn_g[ _Dcabq[s* oh[ l_]_hn_ n_]hifiac[ \[m[n[ mo mnl[^_ _f_nnlc`c][n_ 

'[onimnl[^_ _f_nnlc]b_(, Mo_mni mcmn_g[ � jlia_nn[ni j_l ̀ ilhcl_ _h_lac[ _f_nnlc][ 

[ hoipc p_c]ifc j_m[hnc c\lc^c* immc[ p_c]ifc j_m[hnc _f_nnlc]c pc[ ][n_h[lc[ 'Kp_lb_[^ 

?[n_h[ls nlo]em(* ]b_ mihi ]iff_a[nc [ff_ fch__ _f_nnlc]b_ [_l__ [nnl[p_lmi oh 

j[hnial[`i jimctcih[ni moff[ j[ln_ moj_lcil_ ^_f p_c]ifi, H&cgjf_g_hn[tcih_ 

^_ff_ _Dcabq[s jo� jiln[l_ [^ oh[ lc^otcih_ ^_f n[mmi ^c _gcmmcihc ^_c p_c]ifc* 

^[ni ]b_ c p_c]ifc `ohtcih[hi ch gi^[fcn� _f_nnlc][ fohai f_ mnl[^_ _f_nnlc`c][n_, 

L_ln[hni* ch ko_mn[ n_mc* pc_h_ jlijimni oh gi^_ffi gofnc+i\c_nncpi ^c 

jlia_nn[tcih_ ^_ff[ l_n_ [ mchaifi fcp_ffi _ oh gi^_ffi gofnc+i\c_nncpi ^c 

jlia_nn[tcih_ ^_ff[ l_n_ \c+fcp_ffi ]ihmc^_l[h^i ko_mn[ hoip[ n_]hifiac[, E 

gi^_ffc jlijimnc ch^[a[hi f_ ijjilnohcn� ^c [^inn[l_ f_ _Dcabq[sm _ p[fon[lh_ c 

\_h_`c]c [g\c_hn[fc ]ihmc^_l[h^i fcgcn[n_ lcmilm_ ^c \o^a_n j_l f&_f_nnlc`c][tcih_ 

uv��J��x¤k¥ª¤´ªª´¤kH ,���ª¤vE � ��uv��� ¢�ª¤voov¤� v¥¥v¤v p��¥�uv¤kª� ´�� 

mnlog_hni oncf_ j_l c ̂ _]cmilc h_ff[ jlia_nn[tcih_ ̂ _ff_ l_nc _Dcabq[s, 

L_l fi mpcfojji ^c _hnl[g\c c gi^_ffc � mn[ni oncfctt[ni oh gi^_ffi ^c 

mcgof[tcih_ jl_m_hn_ ch f_nn_l[nol[ j_l ][f]if[l_ cf hog_li ̂ c minnimn[tcihc ̂ c nl[+

tcih_ h_]_mm[lc_ j_l f&_f_nnlc`c][tcih_ ̂ c ]c[m]oh [l]i moff[ \[m_ ̂ _c ̀ fommc ̂ c g_ttc 

c\lc^c, ?ig_ jlcgi [jjli]]ci* h_f ][mi ^_f gi^_ffi ^c jlia_nn[tcih_ ^_ff[ l_n_ 

gofnc+i\c_nncpi [ mchaifi fcp_ffi* pc_h_ jlijimn[ oh[ ̀ ilgof[tcih_ ]b_ ]igjl_h^_ 

nl_ i\c_nncpc8 gchcgctt[tcih_ ^_c ]imnc ch`l[mnlonnol[fc _ [g\c_hn[fc* 

g[mmcgctt[tcih_ ̂ _f ̀ fommi ̂ c nl[``c]i _f_nnlc`c][ni, � mn[ni oncfctt[ni f&[jjli]]ci ̂ c 
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inncgctt[tcih_ ^c L[l_ni j_l oh&[h[fcmc ]igjf_n[ ^c nonn_ f_ jimmc\cfc mifotcihc ch 

\[m_ [ ̂ cp_lmc j_mc [mmi]c[nc [c ]lcn_lc, J_f gi^_ffi \c+fcp_ffi [\\c[gi ]ihmc^_l[ni 

ko[nnli i\c_nncpc h_f fcp_ffi moj_lcil_ l_f[ncpc [ff[ gchcgctt[tcih_ ^_f n_gji ^c 

pc[aaci nin[f_ ^_c g_ttc j_m[hnc c\lc^c* ^_ff&ch`l[mnlonnol[ _ ^_c ]imnc [g\c_hn[fc _ 

[ff[ g[mmcgctt[tcih_ ^_f hog_li nin[f_ ^c p_c]ifc h_ff[ l_n_, H[ mifotcih_ ^_f 

fcp_ffi moj_lcil_ ̂ cj_h^_ ̂ [ff&ionjon ̂ _f fcp_ffi ch`_lcil_ ]b_ � ̀ ilgof[ni ]ig_ oh 

jli\f_g[ ^c [mm_ah[tcih_ ^_f nl[``c]i OQA [ johni `cmmi, Ehifnl_* cf gi^_ffi 

jlijimni ̂ c jlia_nn[tcih_ ̂ c l_n_ \c+fcp_ffi mc i]]oj[ hih mifi ̂ c nlip[l_ f&chmc_g_ 

uv��� k¤p�� uk v�vªª¤�x�pk¤v �k k�p�v �Jv¥¢k�¥���v uv��k pk¢kp�ªl uv��� k¤p�� 

_f_nnlc`c][nc j_l gcafcil[l_ f_ jl_mn[tcihc ^_f mcmn_g[ ]igjf_mmcpi, Ehifnl_* afc 

[failcngc a_h_nc]c mihi mn[ni oncfctt[nc ]ig_ [jjli]]ci lcmifoncpi* ]b_ b[ gimnl[ni 

vxx�pkp�k �v��J��u�¶�u´k¤v ¥��´º���� £´k¥� �ªª��k�� �� ªv�¢� u� pk�p��� ¤k����v¶���H , 

gi^_ffc jlijimnc mihi mn[nc n_mn[nc mo oh[ l_n_ ̂ c g_^c_ ̂ cg_hmcihc _ moff[ l_n_ ̂ c 

Ocior+B[ffm, Eh j[lnc]if[l_* � mn[ni [h[fctt[ni cf `lihn_ ^c L[l_ni inn_honi ^[f 
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Och]_ nb_ f[mn ^_][^_* al__hbiom_ a[m 'CDC( _gcmmcihm `lig 

nl[hmjiln[ncih [l_ []ehiqf_^a_^ [m ih_ i` nb_ g[ch cmmo_m `il nb_ momn[ch[\f_ 

^_p_fijg_hn i` ol\[h [h^ _rnl[+ol\[h [l_[m, Bil _r[gjf_* ch 0./2 nb_ li[^ 

nl[hmjiln []]iohn_^ `il gil_ nb[h 5.$ i` [ff CDC _gcmmcihm 'Aolij_[h 

?iggcmmcih* 0./7(, Pb_ _rj[hmcih i` ]cnc_m [h^ nb_ jl_m_h]_ i` bcab_l jiffoncihm 

[h^ _gcmmcihm* mo]b [m ][l\ih ̂ circ^_ '?K0(* hcnlia_h irc^_m 'JKr(* mof`ol ̂ circ^_ 

'OK0(* j[lnc]of[n_ g[nn_l 'LI/.* LI0,3(* _n],* [l_ b[pcha [ bcab cgj[]n ih 

¢v�¢�vJ¥ ��xv k�u �vk�ª�H 9�v¤vx�¤vE ª�v p��pv¢ª �x ¥´¥ªk��ko�v uv¶v��¢�v�ª �¥ 

]ih]_lh_^ qcnb ]l_[ncha \_nn_l fc`_ ijjilnohcnc_m `il j_ijf_ [h^ `onol_ 

a_h_l[ncihm fcpcha ch ]cnc_m \s n[echa chni []]iohn nb_ jijof[ncih aliqnb i` ol\[h 

[l_[m ̂ o_ ni _]ihigc] [h^ mi]c[f ̀ []nilm, Pb_ nl[hmjiln[ncih m_]nil l_g[chm ih_ 

i` nb_ g[ch cmmo_m ]ihmc^_lcha nb_ h_a[ncp_ _hpclihg_hn[f cgj[]n [h^ nb_ CDC 

_gcmmcihm ch nb_ ol\[h [l_[m ][om_^ \s nb_ bcab_l nl[``c] [h^ nl[hmjiln[ncih 

pifog_m* nl[``c] d[gm [h^ ]iha_mncihm* [cl jiffoncih* _n], =fmi* ih_ i` nb_ ]iggih 

jli\f_gm ch ]cnc_m cm l_f[n_^ ni nl[``c] ]iha_mncih* j[lecha* [h^ mj[nc[f 

ch[]]_mmc\cfcns gimnfs ch bcmnilc][f [l_[m, Diq_p_l* `l_cabn nl[hmjiln[ncih b[m 

\__h jimcha nb_ bcab_mn ^c``c]ofnc_m* ]ihmc^_lcha nb[n ol\[h `l_cabn nl[hmjiln 

[]]iohnm `il 03$ i` nin[f ?K0 _gcmmcihm [h^ 1.+3.$ i` inb_l jiffon[hnm mo]b [m 

j[lnc]of[n_ g[nn_lm* JKr* _n], 'ANPN=? % =HE?A* 0./3(, Eh nb_ Aolij_[h Qhcih* 

b_[ps+^ons p_bc]f_m [l_ l_mjihmc\f_ `il 3$* qbcf_ fcabn+^ons p_bc]f_m [l_ 

l_mjihmc\f_ `il /3$ i` nin[f CDC _gcmmcihm 'Aolij_[h ?iggcmmcih* 0./7(, 

Iil_ip_l* []]il^cha ni '?cpcn[m* 0./3(* [lioh^ 0.+03$ i` `l_cabn p_bc]f_ 

ecfig_nl_m [l_ l_f[n_^ ni _rnl[+ol\[h [l_[m* qbcf_ 2.+3.$ [l_ []]iohn[\f_ `il 

ol\[h ̀ l_cabn ̂ cmnlc\oncih,  

=h ch]l_[m_ ch ̀ l_cabn ̀ fiqm [h^ m[ncm`[]ncih i` ]omnig_l m_lpc]_ ch [ fiha+

ncg_ j_lci^ l_kocl_m nb_ g[h[a_g_hn i` [ff `l_cabn jli]_mm_m [h^ `[]cfcnc_m* [h^ 

]iff[\il[ncih i` nl[hmjiln[ncih ]igj[hc_m [h^ jo\fc] [onbilcnc_m* [m q_ff [m 
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n_]bhifiac][f chhip[ncihm, =m [ l_mofn* nl[hmjiln[ncih momn[ch[\f_ ^_p_fijg_hn 

jlipc^_^ [ m_n i` l_aof[ncihm l_a[l^cha nb_ chn_l_mn i` jo\fc] [onbilcnc_m ̀ i]omcha 

ih nb_ nl[``c] m[`_ns [h^ _hpclihg_hn[f q_ff+\_cha i` ]cnc_m* [h^ jlcp[n_ 

p��¢k��v¥ p��pv¤�vu ·�ª� ª�v p´¥ª��v¤¥J ¥kª�¥xkpª��� k�u vp�����p ov�vx�ª¥H

Pb_ Aolij_[h ?iggcmmcih jlipc^_^ nb_ m_n i` ]fcg[n_ ]b[ha_ mnl[n_ac_m* 

nl[hmjiln[ncih jifc]c_m* [h^ _gcmmcih n[la_nm _,a, /3$ l_^o]ncih i` ][lm [h^ p[hm 

`lig 0.03* 15,3$ l_^o]ncih i` ][lm* [h^ 1/$ l_^o]ncih i` p[hm `lig 0.1. 

'Aolij_[h ?iggcmmcih* 0.0.(, Pb_ jl_^c]ncihm `il 0.1. ]iof^ f_[^ ni [ 00$ 

l_^o]ncih i` ?K0 _gcmmcihm ]ihmc^_lcha nb_ 46 a]i0-eg [m [ n[la_n `il h_q ][lm 

ch 0.03 'E??P* 0./4(, Pi g__n nb_m_ n[la_nm* nb_ nl[hmjiln[ncih m_]nil ̀ []_^ g[hs 

]b[ff_ha_m ch ^_p_fijcha [h _gcmmcih+`l__ _hpclihg_hn ]ihmc^_lcha nb_ 

jligincih i` _]i+`lc_h^fs p_bc]f_m* [h^ nb_ om[a_ i` l_h_q[\f_ _h_las miol]_m, 

Pb_ Aolij_[h ?iggcmmcih ?fcg[n_ % Ah_las Bl[g_qile jlipc^_^ [ `l[g_qile 

l_a[l^cha nb_ n[la_nm mo]b [m 2.$ l_^o]ncih i` CDC _gcmmcihm* 10$ mb[l_ i` 

l_h_q[\f_ _h_las* [h^ 10,3$ cgjlip_g_hn ch _h_las _``c]c_h]s \s 0.1. 

'Aolij_[h ?iggcmmcih '?fcg[n_ =]ncih(* 0.0.(, =fmi* nb_ [p_l[a_ _gcmmcih 

n[la_nm [l_ m_n [m /53 a ?K0-eg `il 0./5* [h^ /25 a ?K0-eg \s 0.0. 

'Ahpclihg_hn[f Aolij_[h =a_h]s* 0./7(, 

Eh nb_ f[mn s_[lm* nb_ aip_lhg_hnm [l_ mojjilncha nb_ chmn[ff[ncih i` 

]b[lacha ch`l[mnlo]nol_ `il _f_]nlc] [h^ bs\lc^ p_bc]f_m \s i``_lcha [ p[lciom 

ch]_hncp_ `il \oscha t_li+_gcmmcih p_bc]f_m mo]b [m jol]b[m_ al[hnm* _r_gjncih* 

il nb_ l_^o]ncih i` `__m l_f[n_^ ni nb_ p_bc]f_¥J l_acmnl[ncih n[r* jiffoncih n[r* 

li[^ n[r* _n], J_q n_]bhifiac][f chhip[ncihm ch ̂ _mcahcha t_li+_gcmmcih p_bc]f_m 

nia_nb_l qcnb nb_ om[a_ i` l_h_q[\f_ _h_las miol]_m mbiq_^ [ mcahc`c][hn 

]ihnlc\oncih ch gcnca[ncha _gcmmcihm ch _rnl[ [h^ chn_l ol\[h [l_[m, Bil _r[gjf_* 

ih_ i` nb_ _pifpcha n_]bhifiac_m `il _hpclihg_hn[ffs `lc_h^fs nl[hmjiln ch chn_l+

ol\[h [l_[m [l_ _f_]nlc] ][lai \ce_m [h^ _f_]nlc] p[hm, Pb_m_ p_bc]f_m chnli^o]_ 

g[hs [^p[hn[a_m mo]b [m _hpclihg_hn[f \_h_`cnm [h^ fiq_l ij_l[ncha ]imnm* 

bcab_l ̀ f_rc\cfcns* nb_ l_^o]ncih i` ncg_ h__^_^ ̀ il fi[^cha-ohfi[^cha ij_l[ncihm 

[h^ nb_ g[hcjof[ncih ̀ lig ih_ ni [hinb_l gi^_ i` nl[hmjiln* j[lecha ̀ f_rc\cfcns* 
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[]]_mmc\cfcns ni bcmnilc][f [h^-il tih_m qcnb nl[``c] fcgcn[ncihm* _n], Diq_p_l* ch 

nb_ _rnl[+ol\[h [l_[m* nb_ t_li+_gcmmcih n_]bhifiac_m* mo]b [m bs\lc^ [h^ 

_f_]nlc] nlo]em b[p_ fiha_l ij_l[ncpcns [h^ ̀ f_rc\cfcns ionmc^_ nb_ ol\[h [l_[m ̂ o_ 

ni nb_ ][j[]cns i` nb_ \[nn_ls [h^ nb_ hog\_l i` l_]b[lacha [n nb_ ]b[lacha 

mn[ncihm, Pb_m_ p_bc]f_m [l_ _h]iol[acha mifoncihm `il nb_ jo\fc] [onbilcnc_m* [m 

q_ff [m ̀ il nl[hmjiln[ncih ]igj[hc_m* l_a[l^cha nb_ _gcmmcihm l_^o]ncih* [h^ nb_ 

uvp¤vk¥v �x ¶v��p�vJ¥ �k��ªv�k�pv k�u �¢v¤kª�¶v p�¥ª¥* l_mj_]ncp_fs, 

Bolnb_lgil_* nb_ jligincih i` t_li+_gcmmcih p_bc]f_m ]ihnlc\on_m ni nb_ mn_[^s 

aliqnb i` ¶v��p�v¥J �k¤�_n mb[l_ [h^* []]il^cha ni nb_ jl_^c]ncih* cn ]iof^ aliq 

oj ni 01$ ch 0.1. 'Aolij_[h L[lfc[g_hn* 0./7(, 

'&'& ANK SUYO[GYOUT

Pbcm nb_mcm _h]iol[a_m nb_ jligincih i` nb_ [\ip_+g_hncih_^ t_li+

_gcmmcih n_]bhifiac_m ̀ il nb_ _rnl[+ol\[h [l_[m* [m q_ff [m aip_lhg_hn _gcmmcih 

chcnc[ncp_m `il cgjf_g_hncha momn[ch[\f_ `l_cabn nl[hmjiln[ncih mifoncihm qbc]b 

]iof^ ]ihnlc\on_ ni nb_ ip_l[ff _hpclihg_hn[f [h^ _]ihigc] \_h_`cnm ch nb_ fiha+

n_lg j_lci^, Pi g__n nb_m_ ai[fm* mig_ jlid_]nm chp_mnca[n_^ nb_ jimmc\cfcnc_m ̀ il 

nb_ _gcmmcihm l_^o]ncih nblioab nb_ Af_]nlc] Ni[^ Osmn_g 'ANO( cgjf_g_hn[ncih 

ch qbc]b nb_ _f_]nlc`c][ncih i` nb_ li[^ m_ag_hnm jlipc^_m ]ihnchoiom _f_]nlc]cns 

mojjfs ni _f_]nlc`c_^ p_bc]f_m qbcf_ ^lcpcha ih nb_m_ m_]ncihm [h^ [ffiq b[pcha 

f_mm+mct_^ \[nn_lc_m 'Cl[bh _n [f* 0..7(, >_mc^_ nb_ bcab+f_p_f chp_mng_hn ]imn ̀ il 

\ocf^cha ANO ch`l[mnlo]nol_* nb_ l_^o]ncih i` \[nn_ls mct_ ]iof^ ^_]l_[m_ nin[f 

p_bc]f_ ]imn [h^ [``_]n nb_ uv�k�uJ ch]l_g_hn `il mo]b p_bc]f_m 'F_fc][ _n [f,* 

0./6(, Pb_ p[lc[ncihm \_nq__h ^c``_l_hn ANO [jjli[]b_m [l_ ^o_ ni nb_ jiq_l 

nl[hm`_l `lig nb_ jiq_l alc^ ni nb_ p_bc]f_m, Pb_ ANO n_]bhifias ][h ij_l[n_ 

qcnb nqi ^c``_l_hn [jjli[]b_m* pc[ ip_lb_[^ ][n_h[ls qcl_m [h^ pc[ ]ih^o]ncp_ 

l[cf ch nb_ li[^, Pb_ `clmn mifoncih cm ^_gihmnl[n_^ ni \_ gil_ ]ihp_hc_hn 

]ihmc^_lcha nb[n nb_ m_]ih^ mifoncih cm acpcha bcab_l pofh_l[\cfcns [h^ f_mm 
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_``_]ncp_h_mm ^o_ ni bcab_l m[`_ns l_kocl_g_hnm* ch`l[mnlo]nol_ g[chn_h[h]_* 

[h^ chp_mng_hn ]imnm* '=h^_lmmih _n [f* 0./6(,     

Pb_l_`il_* nbcm nb_mcm jlijim_^ nb_ hip_f ijncgcm[ncih nl[hmjiln[ncih 

h_nqile ^_mcah gi^_fm `il nb_ _Dcabq[s msmn_g [^ijncih, Eh a_h_l[f* nb_ 

_Dcabq[s msmn_g cm ^_mcah_^ ni mojjfs Kp_lb_[^ ?[n_h[ls 'K?( nlo]em qcnb 

_f_]nlc] _h_las* nblioab nb_ j[hnial[jb ]ihh_]n_^ ni nb_ ip_lb_[^ jiq_l fch_m 

'Rifemq[a_h* 0./7(, Pb_ j[hnial[jb cm jimcncih_^ [n nb_ nij i` nb_ K? p_bc]f_m 

[h^ [ffiqm nb_ [onig[nc] ]ihh_]ncih-^cm]ihh_]ncih `lig nb_ ip_lb_[^ qcl_m* 

qbc]b f_[^m ni nb_ mcgofn[h_iom om[a_ i` _f_]nlc] [h^ ^c_m_f jiq_l gi^_m, Pb_ 

cgjf_g_hn[ncih i` nb_ _Dcabq[s msmn_g acp_m nb_ jimmc\cfcns ̀ il fiq_l _gcmmcih 

¶v��p�v¥J ¤kªv ¥��pv K? p_bc]f_m [l_ ij_l[ncha qcnb nb_ _f_]nlc] gi^_ ih nb_ 

_f_]nlc`c_^ m_]ncihm, =^^cncih[ffs* qb_h [l_ hin ]ihh_]n_^ ni nb_ _Dcabq[s 

msmn_g* nb_ K? ¶v��p�v¥J okªªv¤�v¥ ][h ij_l[n_ ih [ ^lcpcha l[ha_ oj ni 1eg [h^ 

m[p_ _h_las ih [ fiq_l ^cmn[h]_, Iil_ip_l* ^_mjcn_ nb_ bcab_l chcnc[f ]imnm* nb_ 

om[a_ i` K? p_bc]f_m ]iof^ f_[^ ni fiq_l g[chn_h[h]_ [h^ ij_l[ncih[f ]imnm `il 

[ nl[hmjiln[ncih ]igj[hs ch [ fiha+n_lg j_lci^,  

N_]_hnfs* mig_ ]iohnlc_m chp_mnca[n_^ nb_ ijjilnohcnc_m ̀ il nb_ _Dcabq[s 

msmn_g cgjf_g_hn[ncih qcnb nb_ n_mn jlid_]nm ih [ j[ln i` nb_ li[^ m_ag_hn ih 

nb_ bcabq[s h_nqile qcnb [ mg[ff hog\_l i` K? nlo]em, Pb_ `clmn _Dcabq[s 

jlid_]n mojjiln_^ \s nb_ Oq_^cmb Cip_lhg_hn q[m cgjf_g_hn_^ ch nb_ ]cns i` 

C�pf_, Pb_ n_mn jlid_]n q[m f[oh]b_^ ih nb_ A/4 bcabq[s li[^ qcnb 0 eg i` 

^cmn[h]_ 'Oc_g_hm* 0./4(, Pb_ ][m_ mno^s i` Oq_^cmb _Dcabq[s msmn_g 

cgjf_g_hn[ncih ih [ lion_ A2 l_kocl_^ bcab_l _h_las ^_g[h^ i` 3CSb-^[s 

]ihmc^_lcha [p_l[a_ q__e_h^ j_[em* \on [n nb_ m[g_ ncg_* nb_ _f_]nlc`c][ncih i` 

nb_ 2$ i` nin[f nl[``c] pifog_ l_mofn_^ ch nb_ l_^o]ncih i` 3,1$ i` nb_ ?K0

_gcmmcihm 'F_fc][ _n [f* 0./5(, Pb_ m_]ih^ jlid_]n q[m ^_p_fij_^ ch C_lg[hs* 

M9¤´p�¥ x�¤ *v¤�k� v+���·k¹¥N k�u �ª ·k¥ ªv¥ªvu �� 0µovp�E Bl[he`oln ih nb_ 

>240 li[^ ch >[^_h+S�lnn_g\_la 'Ni[^ nl[``c] n_]bhifias* 0./7(, Pb_ 

cgjf_g_hn[ncih i` nb_ _Dcabq[s msmn_g [h^ nb_ _f_]nlc`c][ncih i` p_bc]f_m ]iof^ 

f_[^ ni m[pcham x�¤ ª¤k�¥¢�¤ªkª��� p��¢k��v¥ �x k¤�´�u ­«««« q �¶v¤ ¬«« ««« ��E
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l_a[l^cha `o_f ]imnm, =hinb_l l_mofn i` n_mncha nb_ _Dcabq[s msmn_g ch ?[lmih 

'?[fc`ilhc[( ̂ _gihmnl[n_^ nb_ _``_]ncp_h_mm i` K? nlo]em [h^ t_li+_gcmmcih gcf_m 

oj ni 0.$ gil_ nb[h jfoa+ch bs\lc^ _f_]nlc] nlo]em* 'H_bg[hh* 0./6(, N_]_hnfs* 

nb_ =13 >l_\_gc bcabq[s ]igj[hs ch En[fs mn[ln_^ nb_ [^ijncih i` nb_ _Dcabq[s 

msmn_g ch nb_ hilnb i` En[fs 'Cl__h ?[l ?ihal_mm* 0./7(, Pb_ jcfin jlid_]n ̀ i]om_m 

ih ^_p_fijcha 1 eg ch \inb ^cl_]ncihm i` nb_ _Dcabq[s msmn_g ch nb_ l_acih i` 

Hig\[l^s ']ihh_]ncha >l_m]c[* >_la[gi* [h^ Icf[h(* qcnb nb_ i\d_]ncp_m i` 

[]bc_pcha momn[ch[\f_ [h^ _]ihigc] \_h_`cnm 'I_fcm % Ncaihc* 0./7(,   

'&(& ANK GOS GTJ UHPKIYO[KX 

Pb_ c^_[ i` nbcm nb_mcm cm ni jlijim_ [ hip_f ijncgcm[ncih gi^_f `il nb_ 

_Dcabq[s msmn_g ]ihmc^_lcha nb_ ]b[l[]n_lcmnc]m i` nbcm n_]bhifias, =]]il^cha ni 

Aolij_[h _gcmmcih n[la_nm* c,_, nb_ om_ i` l_h_q[\f_ _h_las miol]_m [h^ nb_ 

[^p[h]_g_hn i` K? nlo]em* _Dcabq[sm [l_ [ jligcmcha mifoncih `il momn[ch[\f_ 

`l_cabn nl[hmjiln[ncih, Pb_l_`il_* nbcm nb_mcm [cgm ni mifp_ nb_ mchaf_+f_p_f gofnc+

i\d_]ncp_ h_nqile ̂ _mcah jli\f_g 'J@L( [h^ nb_ \c+f_p_f gofnc+i\d_]ncp_ J@L ̀ il 

nb_ _Dcabq[s msmn_g [^ijncih ]ihmc^_lcha K? bs\lc^ nlo]em* ch qbc]b _gcmmcih 

gi^_f q[m om_^ `il _p[fo[ncha nb_ _hpclihg_hn[f \_h_`cnm i` nb_ _Dcabq[s 

n_]bhifias* qbcf_ nb_ nl[]ncih mo\mn[ncih mcgof[ncih gi^_f q[m om_^ `il 

_p[fo[ncha nb_ gchcgog hog\_l i` nb_ nl[]ncih mo\mn[ncihm h__^_^ `il _[]b 

_f_]nlc`c_^ [l],  

Pb_ `clmn ih_* nb_ mchaf_+f_p_f gofnc+i\d_]ncp_ J@L gi^_f* [cgm ni 

chp_mnca[n_ nb_ ch`fo_h]_ i` nb_ ^c``_l_hn ]lcn_lc[ ch nb_ _Dcabq[s msmn_g 

]ihmc^_lcha nb_ chn_l_mnm i` jo\fc] [onbilcnc_m [h^ nl[hmjiln[ncih ]igj[hc_m, Pb_ 

gofnc+i\d_]ncp_ J@L gi^_f cm ^_p_fij_^ [m [ mchaf_+f_p_f gi^_f* qb_l_ nb_ 

[mmcahg_hn i` nb_ nl[``c] `fiq cm `cr_^, Pb_ gi^_f [cgm ni `ch^ nb_ ijncg[f m_n i` 

[l]m ni \_ _f_]nlc`c_^ [m [ l_mofn i` nb_ gofnc+i\d_]ncp_ ijncgcm[ncih ch qbc]b 

^c``_l_hn ]lcn_lc[ q_cabnm [l_ acp_h ni nb_ i\d_]ncp_ `oh]ncihm* _rjl_mm_^ [m nb_ 

gchcgcm[ncih i` nb_ ch`l[mnlo]nol_ [h^ _hpclihg_hn[f ]imnm [h^ nb_ g[rcgcm[ncih 
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i` nb_ [p_l[a_ nl[``c] ^_hmcns i` K? bs\lc^ nlo]em ih nb_ _f_]nlc`c_^ [l]m, 

Pb_l_`il_* nb_ L[l_ni ijncgcm[ncih [jjli[]b cm om_^ `il `ch^cha [ff jimmc\f_ 

mifoncihm []]il^cha ni ̂ c``_l_hn ]lcn_lc[ q_cabnm, Iil_ip_l* nb_ mchaf_+f_p_f gofnc+

i\d_]ncp_ J@L gi^_f ]ihmc^_lm nb_ _hpclihg_hn[f [q[l_h_mm [h^ nb_ chn_l_mn i` 

nb_ nl[hmjiln[ncih jf[hh_lm l_a[l^cha nb_ nin[f ]imnm [h^ nb_ g[rcgcm[ncih i` nb_ 

hog\_l i` K? p_bc]f_m ih _f_]nlc`c_^ [l]m ch nb_ _Dcabq[s msmn_g,  

Pb_ m_]ih^ ih_* nb_ \c+f_p_f gofnc+i\d_]ncp_ J@L gi^_f* [cgm ni `ch^ nb_ 

m_n i` [l]m ni \_ _f_]nlc`c_^ nblioab nb_ gchcgcm[ncih i` nin[f nl[p_f ncg_ ch nb_ 

_Dcabq[s msmn_g* ª�v ������¥kª��� �x ª�v v+���·k¹ ¥¹¥ªv�J¥ p�¥ª¥ _rjl_mm_^ [m 

nb_ _hpclihg_hn[f [h^ ch`l[mnlo]nol_ ]imnm [h^ nb_ g[rcgcm[ncih i` nb_ [p_l[a_ 

nl[``c] ^_hmcns i` K? bs\lc^ nlo]em ih nb_ _f_]nlc`c_^ [l]m, Pb_ jlijim_^ gi^_f cm 

`ilgof[n_^ [m [ \c+f_p_f gi^_f* qb_l_ nb_ ^_]cmcih i` nb_ ojj_l+f_p_f jli\f_g 

^_j_h^m ih nb_ ̀ cr_^+jichn fiq_l f_p_f jli\f_g, Pb_ ojj_l f_p_f [cgm ni gchcgcm_ 

nb_ ]imnm i` nb_ _Dcabq[s msmn_g [h^ `ch^ nb_ m_n i` [l]m ni \_ _f_]nlc`c_^ 

]ihmc^_lcha [p[cf[\f_ \o^a_n l_miol]_m* qbcf_ nb_ nl[``c] `fiq [mmcahg_hn cm 

i\n[ch_^ nblioab nb_ fiq_l f_p_f jli\f_g, =^^cncih[ffs* nb_ gi^_f ̂ _[fm qcnb nb_ 

][j[]cns _rj[hmcih i` mig_ i` nb_ _f_]nlc`c_^ [l]m ch nb_ ojj_l f_p_f ]ihmc^_lcha 

[p[cf[\f_ v¸¢k�¥���¥J o´u�vª l_miol]_m Och]_ nb_ ^_mcah i` nb_ \c+f_p_f gi^_f cm 

]ill_f[n_^ qcnb nb_ fiha_l ncg_ j_lci^ om[a_* nb_ ][j[]cns _rj[hmcih i` nb_ 

_f_]nlc`c_^ [l]m cm domnc`c[\f_ ]ihmc^_lcha nb[n nb_ [nnl[]ncih i` nb_ _Dcabq[s 

msmn_g [h^ nb_ nl[``c] ^_g[h^ l_a[l^cha K? bs\lc^ nlo]em ]iof^ ch]l_[m_ ch nb_ 

`onol_ j_lci^, Iil_ip_l* nb_ [^^_^ f[h_m ih nb_ _f_]nlc`c_^ fchem ]iof^ \_ 

^_^c][n_^ ihfs ni K? bs\lc^ p_bc]f_m, Diq_p_l* ch nb_ ][m_ i` nb_ mchaf_+f_p_f 

gofnc+i\d_]ncp_ J@L gi^_f q_ om_^ nb_ L[l_ni ijncgcm[ncih mch]_ q_ i\n[ch_^ 

ijncg[f mifoncih* \on ch nb_ ][m_ i` nb_ \c+f_p_f gofnc+i\d_]ncp_ J@L gi^_f nb[n cm 

hin ao[l[hn__^, 
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'&)& ANK U[KW[OK\ UL YNK YNKXOX 

Pb_ mnlo]nol_ i` nb_ nb_mcm cm acp_h [m `iffiqm, Eh ?b[jn_l 0 [l_ jl_m_hn_^ 

nb_ fcn_l[nol_ [h^ nb_ ]ihnlc\oncih i` nb_ nb_mcm, Eh ?b[jn_l 1 [l_ ^_m]lc\_^ nb_ 

g[ch ]b[l[]n_lcmnc]m i` nb_ _Dcabq[s msmn_g* qbcf_ ch ?b[jn_l 2 cm acp_h nb_ 

jli\f_g ^_m]lcjncih i` nb_ ^_p_fij_^ gi^_fm [h^ ]ill_mjih^cha g[nb_g[nc][f 

`ilgof[ncihm, Eh ?b[jn_l 3 [l_ ̂ _m]lc\_^ mifoncih [jjli[]b_m _,a, _r[]n [jjli[]b 

`il mchaf_* [h^ a_h_nc] [failcnbg `il nb_ \c+f_p_f gofnc+i\d_]ncp_ J@L* 

l_mj_]ncp_fs, ?b[jn_l 4 cm l_f[n_^ ni nb_ i\n[ch_^ l_mofnm i` nb_ jlijim_^ gi^_fm* 

n_mn_^ ih nb_ hog_lc][f [jjfc][ncih i` [ g_^cog+mct_^ [h^ nb_ Ocior+B[ffm 

h_nqile, Iil_ip_l* ch ?b[jn_l 4 cm l_jiln_^ nb_ m_hmcncpcns [h[fsmcm l_f[n_^ ni nb_ 

\c+f_p_f J@L l_a[l^cha nb_ j_l]_hn[a_ i` nb_ K? bs\lc^ nlo]em omcha _Dcabq[sm 

msmn_g [h^ nb_ ̂ c``_l_hn q_cabn ]i_``c]c_hnm l_f[n_^ ni nb_ i\d_]ncp_ ̀ oh]ncihm, Eh 

?b[jn_l 5 [l_ ̂ _m]lc\_^ nb_ ]ih]fomcihm [h^ ̀ olnb_l ̂ _p_fijg_hnm, 

'&*& ANK IUTYWOHZYOUT 

Pi ^[n_* [`n_l [ nbilioab _r[gch[ncih i` nb_ fcn_l[nol_ l_pc_q* nb_l_ [l_ 

b[l^fs [hs j[j_lm nb[n chp_mnca[n_^ nb_ _Dcabq[s msmn_g ̀ lig nb_ nl[hmjiln[ncih 

jichn i` pc_q, Iimn i` nb_ jl_pciom mno^c_m mbiq_^ nb_ jin_hnc[f i` nb_ _Dcabq[s 

msmn_g* \on nb_s [l_ fcgcn_^ ni n_]bhc][f [h^ _h_las msmn_g gi^_ffcha, D_h]_* 

nbcm nb_mcm chp_mnca[n_m nb_ ijjilnohcnc_m `il nb_ _Dcabq[s msmn_g 

cgjf_g_hn[ncih ih nb_ _rcmncha bcabq[s h_nqilem `i]omcha ih nl[hmjiln[ncih 

h_nqile gi^_ffcha, =fihamc^_ nb_ h__^_^ _h_las ^_g[h^ a_h_l[ncihm [h^ nb_ 

¢�·v¤ ¥´¢¢��v¥J p�¥ª¥ �x ª�v v+���·k¹ ¥¹¥ªv�E ª�v ��¢�¤ªk�pv �x ª¤k�¥¢�¤ªkª��� 

ko_mncih ch nb_ _Dcabq[s msmn_g cgjf_g_hn[ncih cm _mm_hnc[f `il oh^_lmn[h^cha 

k�u ¢¤vu�pª��� ª�v ª¤k¶v� ov�k¶��´¤E ª�v ¶v��p�v¥J v��¥¥���¥* [h^ nl[``c] ^_g[h^ 

i` nb_ qbif_ nl[hmjiln[ncih msmn_g,  
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Pbcm nb_mcm acp_m [h chmcabn i` nb_ cgj[]n i` nb_ _Dcabq[s msmn_g [h^ [cgm 

ni ijncgcm_ nb_ hog\_l i` _f_]nlc`c_^ [l]m ch nl[hmjiln[ncih h_nqile gi^_ffcha 

]ihmc^_lcha nb_ cgcn[n_^ \o^a_n l_miol]_m `il nb_ _Dcabq[s msmn_g 

cgjf_g_hn[ncih, =^^cncih[ffs* nb_ ]ihnlc\oncih [h^ i\d_]ncp_m i` nbcm nb_mcm [l_ 

acp_h [m ̀ iffiqm8  

8 Pi acp_ [h chmcabn chni nb_ [mm_mmg_hn i` nb_ _Dcabq[s msmn_g n_]bhifias 

ch nb_ nl[hmjiln[ncih h_nqile ̂ _mcah gi^_ffcha9 

8 Pi _p[fo[n_ nb_ _hpclihg_hn[f \_h_`cnm i` nb_ _Dcabq[s msmn_g 

cgjf_g_hn[ncih9 

8 Pi jlijim_ nb_ hip_f nl[hmjiln[ncih h_nqile ̂ _mcah gi^_fm ̀ il _Dcabq[s 

msmn_g [^ijncih* [ mchaf_ [h^ [ \c+f_p_f gofnc+i\d_]ncp_ J@L gi^_f* qbc]b 

[cg ni ijncgcm_ nb_ j_l`ilg[h]_ i` nb_ qbif_ nl[hmjiln[ncih h_nqile 

]ihmc^_lcha nb_ cgjf_g_hn[ncih i` nb_ _Dcabq[s msmn_g,  

8 Eh nb_ ][m_ i` nb_ mchaf_ f_p_f gofnc+i\d_]ncp_ J@L gi^_f cn _p[fo[n_m nb_ 

p¤�ªv¤�k ¤v�kªvu ª� ª�v v�¶�¤���v�ªE ��x¤k¥ª¤´pª´¤vE k�u ´¥v¤¥J

l_kocl_g_hnm9 

8 Pb_ \c+f_p_f J@L cm ^_p_fij_^ [m [h _rn_hmcih i` nb_ mchaf_+f_p_f gofnc+

i\d_]ncp_ J@L gi^_f* qb_l_ nb_ ][j[]cns _rj[hmcih cm ]ihmc^_l_^ ch nb_ 

ojj_l f_p_f* qbcf_ nb_ nl[``c] ̀ fiq [mmcahg_hn cm i\n[ch_^ ̀ lig nb_ fiq_l+

f_p_f ̀ cr_^ jli\f_g9 

8 Pb_ ^_p_fij_^ gi^_fm ]iof^ \_h_`cn [onbilcnc_m qbi [l_ g[echa fiha+

n_lg ̂ _]cmcihm mch]_ nb_ [^p[hn[a_m ]iof^ \_ []bc_p_^ ̀ il [ fiha j_lci^9 

8 = m_hmcncpcns [h[fsmcm q[m ][llc_^ ion ni _p[fo[n_ h_nqile ̂ _mcah jli\f_g 

mifoncihm []]il^cha ni ^c``_l_hn ]lcn_lc[ nb[n ]iof^ b_fj ^_]cmcih+g[e_lm 

ch ]biimcha nb_ \_mn [fn_lh[ncp_, 
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(& 97A3?/AB?3 ?3C73D 

Pbcm ?b[jn_l jl_m_hnm nb_ mno^c_m l_a[l^cha mig_ t_li+_gcmmcih 

n_]bhifiac_mJ k¢¢��pkª���¥ i` chn_l_mn `il nb_ jlijim_^ nl[hmjiln[ncih h_nqile 

^_mcah gi^_fm* [m q_ff [m nb_ fcn_l[nol_ \[]ealioh^ i` nb_ _Dcabq[s msmn_g, Pb_ 

`clmn j[ln i` nb_ fcn_l[nol_ l_pc_q l_a[l^m _hpclihg_hn[ffs `lc_h^fs p_bc]f_m* [h^ 

ch j[lnc]of[l* nb_ [jjfc][ncih [h^ [^p[hn[a_ i` nb_ bs\lc^ [h^ jfoa+ch bs\lc^ 

_f_]nlc] p_bc]f_m ch p[lciom ][m_ mno^c_m, Pb_ m_]ih^ j[ln ]ip_lm nb_ \[]ealioh^ 

i` nb_ mno^c_m l_f[n_^ ni nb_ nl[hmjiln[ncih h_nqile ^_mcah jli\f_gm* qbcf_ nb_ 

nbcl^ j[ln cm l_f[n_^ ni nb_ \[]ealioh^ i` nb_ _Dcabq[s msmn_g [jjfc][ncih,  

(&'& ANK KIU%LWOKTJR^ N^HWOJ YKINTURUMOKX 

A]i+`lc_h^fs p_bc]f_m ch]fo^_ p[lciom nsj_m i` ^c``_l_hn n_]bhifiac_m _,a, 

Af_]nlc] R_bc]f_m 'ARm(* Ds\lc^ Af_]nlc] R_bc]f_m 'DARm(* Lfoa+ch Ds\lc^ Af_]nlc] 

R_bc]f_m 'LDARm(* >[nn_ls Af_]nlc] R_bc]f_m, Pb_s [ff n_h^ ni \_ gil_ _h_las 

_``c]c_hn* ]igj[l_^ ni nb_ ]ihp_hncih[f ih_m* qcnb nb_ jimmc\cfcns i` omcha [ 

l_h_q[\f_ _h_las miol]_ [h^ _h_las l_]ip_ls qbcf_ \l[echa 'Bcilc % I[lt[hi* 

0./6(, Ehcnc[ffs* _f_]nlc] gi\cfcns b[m \__h ^_pin_^ ni AR ]ihmc^_lcha nb_ 

_hpclihg_hn[f cgj[]n ̀ lig ch^cpc^o[f nlcjm* qbcf_ ch l_]_hn s_[lm CDC _gcmmcihm 

`lig nlo]em b[p_ \__h [^^cha [nn_hncih, Pb_ l_mofnm `lig J_q Uile ?cns ?s]f_ 

mbiq_^ nb[n _f_]nlc] nlo]em ]ihmog_ 06$ f_mm _h_las* _gcnm 16$ f_mm CDC 

_gcmmcihm* [h^ b[p_ 13$ fiq_l g[chn_h[h]_ ]imnm nb[h ^c_m_f nlo]em '_,a, 

^_j_h^cha ih nb_ ]f[mm i` p_bc]f_* li[^ al[^c_hn [h^ mfij_* nsj_ i` chn_lh[f 

]ig\omncih _hach_ 'E?A( `il ^c_m_f nlo]em* nb_ j[sfi[^* nl[``c] ]ih^cncihm* _n],(* 

'H__ _n [f,* 0./1(,  

Oig_ mno^c_m chp_mnca[n_^ nb_ _hpclihg_hn[f ]ihnlc\oncih [h^ g[ch 

n_]bhc][f j_l`ilg[h]_ l_a[l^cha jiq_l+ni+q_cabn l[nci* nb_ j_l`ilg[h]_* [h^ 
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ijjilnohcª�v¥ �x u�xxv¤v�ª ¢�·v¤ª¤k�� ¶v��p�v¥J ªvp�������v¥ �� `l_cabn 

nl[hmjiln[ncih* [m q_ff [m nb_ fc`_ ]s]f_ 'H[d_p[l^c _n [f, 0./7(, Kh_ i` nb_ g[ch 

chp_mnca[ncihm cm nb_ `oh]ncih i` nb_ l[ha_ f_p_f [h^ \[nn_ls ]imn* []]il^cha ni 

nl[p_lm_^ ^cmn[h]_ 'B[f][i _n [f,* 0./59 L_f_h]c[ _n [f,* 0./59 ?biha _n [f, 0./6(, 

Co_ll_li ^_ f[ L_�[ _n [f, '0.0.( jlijim_^ nb_ Icr_^ Ehn_a_l Hch_[l 

Llial[ggcha 'IEHL( gi^_f `il mojjilncha nb_ om[a_ i` hip_f jiq_lnl[ch 

n_]bhifiac_m ]ihmc^_lcha nb_ nin[f ]imnm i` iqh_lmbcj* nb_ ?K0 _gcmmcihm* nb_ 

ch`l[mnlo]nol_* _]ihigc] `[]nilm* _n], Pb_ mno^s mbiq_^ nb_ ijjilnohcnc_m `il 

^cmjf[]cha ^c_m_f p_bc]f_m [h^ [ jin_hnc[f ?K0 _gcmmcih l_^o]ncih i` 0.$, 

Hig\[l^c _n [f, '0.0.( [h[fsm_^ _h_las j_l`ilg[h]_m [h^ nb_ _hpclihg_hn[f 

cgj[]n i` E?A ^c_m_f p_bc]f_m* LDARm* >AR* [h^ Lfoa+ch Bo_f ?_ff R_bc]f_ 'LB?R( 

jiq_lnl[ch n_]bhifiac_m, Pb_ >AR [h^ LB?R n_]bhifiac_m mbiq_^ fiq_l _h_las 

]ihmogjncih* qbcf_ nb_ CDC _gcmmcihm i` 1,3 n ̂ c_m_f nlo]e l_mofn_^ ch nb_ bcab_mn 

_gcmmcihm i` 05. a?K0-eg-ea, 

(&'&'& ANK 6^HWOJ 3RKIYWOI CKNOIRKX #63CX$ 

Och]_ ARm b[p_ \__h mbiqcha fcgcn_^ [onihigs ch nl[p_lm_^ ̂ cmn[h]_ ̂ o_ 

ni nb_ \[nn_ls ^ol[ncih* qbc]b f_[^m ni gil_ ]b[lacha mn[ncihm [h^* nb_l_`il_* 

nb_ ch]l_[m_ ch nin[f nl[p_f ncg_* nb_ DARm i``_l_^ nb_ jimmc\cfcns `il ip_l]igcha 

nbcm cmmo_, Pb_ mno^s jlijim_^ \s I[h]chc* '0./5( ^_gihmnl[n_^ \_nn_l l_mofnm 

`il DARm ch n_lgm i` nb_ nin[f nl[p_ff_^ ^cmn[h]_* ]igj[l_^ qcnb ARm* ^o_ ni nb_ 

hog\_l i` fcgcn_^ l_]b[lacha mn[ncihm [m q_ff [m [h^ nb_ [onihigs i` DAR ni 

mqcn]b ni nb_ `o_f jlijofmcih gi^_ qb_h nb_ \[nn_ls b[m \__h l_]b[la_^,  Pb_ 

]ig\ch[ncih i` E?A qcnb [h _f_]nlc] ginil [ffiqm nb_ fiq_l ̀ o_f ]ihmogjncih [h^ 

_gcmmcihm* \_nn_l _h_las _``c]c_h]s* [h^ _h_las l_]ip_ls nblioab l_a_h_l[ncp_ 

\l[echa, DAR p_bc]f_m b[p_ \__h []ehiqf_^a_^ ni acp_ nb_ gimn jligcmcha l_mofn 

ch n_lgm i` _gcmmcihm* ij_l[ncih[f [h^ g[chn_h[h]_ ]imnm ih mg[ff_l [h^ fiha+

b[of ^cmn[h]_* ^_j_h^cha ih nb_ nsj_ i` bs\lc^ _f_]nlc] jiq_lnl[ch n_]bhifias 

_,a, m_lc[f* j[l[ff_f [h^ m_lc[f+j[l[ff_f n_]bhifias '>ilnb[eol _n [f, 0./69 Vbo[ha 
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_n [f, 0.0.(, O_lc[f DARm [l_ ]ihmc^_l_^ `il nb_ ol\[h nl[``c] [h^ mnij+[h^+ai 

]ih^cncihm* qbcf_ j[l[ff_f DARm [l_ mocn[\f_ `il [ fiha_l ^cmn[h]_ 'Fsinb__mq[l[ 

_n [f, 0./69 =hm_fg[ _n [f, 0.0.9 ?cj_e _n [f, 0.0.(, >ilnb[eol _n [f, '0./6( 

]igj[l_^ nb_ j_l`ilg[h]_ i` m_lc[f LDARm [h^ m_lc[f DARm ̀ il b_[ps+^ons nlo]em 

ih Eh^c[h bcabq[sm, Pb_ l_mofnm i` nb_ ]igj[lcmih mbiq_^ nb_ [^p[hn[a_ i` 

¥v¤�k� 5+'< ¢�·v¤ª¤k�� ªvp������¹ o�ª� x�¤ ¶v��p�v¥J p��¢��v�ªm k�u ¶v��p�v¥J

j_l`ilg[h]_ l_a[l^cha []]_f_l[ncih* g[rcg[f fihacno^ch[f mj__^* [h^ `o_f 

_]ihigs, =hinb_l ]f[mmc`c][ncih i` DARm q[m ^_pin_^ ni nb_ gc]li* gcf^* `off 

DARm* [h^ LDARm ]ihmc^_lcha nb_ nsj_ i` _f_]nlc`c][ncih f_p_f, Icf^ DARm b[p_ 

f[la_l _f_]nlc] ginilm ]igj[l_^ qcnb gc]li DARm* qbc]b [ffiqm nb_g \_nn_l 

_h_las m[pcham* qbcf_ nb_ n_]bhifias i` `off DARm cm ]ihp_hc_hn `il ol\[h [l_[m* 

Vbo[ha _n [f, '0.0.(,  

(&'&(& ANK >RZM%OT 6^HWOJ 3RKIYWOI CKNOIRKX #>63CX$

Pb_ LDARm b[p_ mcgcf[l ]b[l[]n_lcmnc]m [m ̀ off DARm* qcnb nb_ jimmc\cfcns i` 

]b[lacha nb_ \[nn_ls \s jfoaacha chni nb_ alc^ qbc]b [ffiqm fiha_l ^ol[ncih 

j_l`ilg[h]_m* Vbo[ha _n [f, '0.0.(, Bil _r[gjf_* Dc_lg[hh _n [f, '0./7( 

]ihmc^_l_^ nbl__ ]f[mm_m i` p_bc]f_m ']ihp_hncih[f E?A p_bc]f_m* LDARm* [h^ AR(, 

Pb_ gcr_^ ̀ f__n ]ihmc^_l[ncih l_mofn_^ ch ̂ _]l_[mcha ij_l[ncih[f ]imnm i` [lioh^ 

5$ ]igj[l_^ qcnb [ bigia_hiom ̀ f__n, Kh nb_ ih_ mc^_* nb_ [jjfc][ncih i` LDARm 

^_gihmnl[n_^ bcab_l _h_las om[a_* \on ih nb_ inb_l mc^_* nb_ [\cfcns ni om_ E?A 

[h^ _f_]nlc] _hach_ l_mofn_^ ch fiq_l ij_l[ncih[f ]imnm, =^^cncih[ffs* Hco _n [f, 

'0./6( chnli^o]_^ [ li\omn ^sh[gc] ]b[lacha fch_ ^_jfisg_hn `il jfoa+ch bs\lc^ 

_f_]nlc] lion_m ]ihmc^_lcha [ gcr_^ ̀ f__n i` j[mm_ha_l ][lm [h^ nlo]em, Pb_ l_mofnm 

i` ijncg[f ]b[lacha fch_m mbiq_^ nb_ l_^o]ncih i` _gcmmcihm [h^ nin[f ]imn 

]igjlcmcha nl[p_f ncg_ [h^ ̀ o_f ]imn ̀ il ̂ lcp_lm, 

Lf�nt _n [f, '0./6( chp_mnca[n_^ ̀ o_f _]ihigs [h^ ?K0 _gcmmcihm i` LDARm 

\[m_^ ih ^[cfs [h^ [hho[f ^lcpcha \_b[pciol, Pb_ l_mofnm i` omcha l_h_q[\f_ 

_h_las miol]_m ̀ il LDARm ch^c][n_ nb_ ?K0 _gcmmcihm i` 15a?K0-eg [h^ m[pcha i` 
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35 en ?K0 _gcmmcihm* ]igj[l_^ ni E?A p_bc]f_m, =fmi* O[f[t[l _n [f, '0./7( 

jlijim_^ mnl[n_ac_m ̀ il LDAR ]ihmc^_lcha _hpclihg_hn[f [h^ _h_las ]lcn_lc[, Pb_ 

gi^_f* n_mn_^ ih nb_ A[mn_lh I[mm[]bom_nnm bcabq[s h_nqile* ^_gihmnl[n_^ 

nb_ `o_f m[pcham i` [lioh^ 3.$ [h^ [ mfcabn ch]_hm_ i` nl[p_f ncg_ l_a[l^cha _]i 

lion_m* qbcf_ nb_ mbiln_mn nl[p_f ncg_+ijncg[f mifoncih l_mofn_^ ch nb_ bcab_mn ̀ o_f 

]ihmogjncih, 

Ril[ _n [f, '0./5( [h[fsm_^ nb_ jiq_lnl[ch mcgof[ncih [h^ \[nn_ls 

^_al[^[ncih gi^_f `il nb_ m_lc_m LDARm ni jl_^c]n `o_f ]ihmogjncih* _h_las 

]ihmogjncih* [h^ \[nn_ls l_jf[]_g_hnm, =^^cncih[ffs* Hc _n [f, '0.0.( ^_p_fij_^ 

[ IEHL ]ihmc^_lcha nb_ [^p[hn[a_m i` LDARm ch nb_ n_lgm i` nl[p_ff_^ ^cmn[h]_ 

k�u ª�v vxx�p�v�p¹ �x okªªv¤¹J¥ ][j[]cns [h^ ]b[lacha l_f[n_^ ni _f_]nlc] [h^ `o_f 

mn[ncihm, J_d[^ _n [f, '0./5( jlijim_^ [h _h_las+_``c]c_hn lioncha jli\f_g `il 

LDARm ni gchcgcm_ `o_f ]ihmogjncih [h^ ]biim_ [ mocn[\f_ ij_l[ncih mnl[n_as 

`il _h_las gchcgct[ncih [h^ _gcmmcih l_^o]ncih, Pb_ gi^_f q[m n_mn_^ ih nb_ 

Oionb_[mn Ic]bca[h li[^ h_nqile [h^ l_mofn_^ ch [lioh^ 03 $ `o_f _]ihigs 

cgjlip_g_hn, =lmf[h _n [f, '0./3( [cg_^ ni ̀ ch^ nb_ gchcg[f ]imn j[nb ̀ il LDARm 

l_`_llcha ni nb_ ]imnm i` _f_]nlc]cns* `o_f* [h^ \[nn_ls ^_al[^[ncih, Pb_ l_mofnm 

mbiq_^ nb_ [^p[hn[a_m i` LDARm l_a[l^cha nb_ [p[cf[\cfcns i` ]b[lacha 

ch`l[mnlo]nol_ [h^ om[a_ i` gil_ l_`o_ffcha-]b[lacha mn[ncihm qb_h nb_ ]imnm i` 

_f_]nlc]cns [l_ fiq_l nb[h a[mifch_,  

=hinb_l alioj i` [onbilm jlijim_^ ^c``_l_hn [failcnbgm `il mifpcha nb_ 

LDAR lioncha jli\f_g* F[b[hacl _n [f, '0.0.(, Iol[e[gc '0./6( jlijim_^ nbl__ 

[failcnbgm + nb_ H=>* PDL* [h^ cgjlip_^ PDL [failcnbg ̀ il mifpcha LDAR lioncha 

[h^ m]b_^ofcha jli\f_gm, Pb_ [failcnbgm l_mofn_^ ch nb_ ijncg[f mifoncih `il 

gimn i` nb_ chmn[h]_m qb_l_ nb_ j_l`ilg[h]_ i` nb_ H=> [failcnbg q[m \_nn_l 

`il mg[ff+chmn[h]_ jli\f_gm* qbcf_ nb_ j_l`ilg[h]_ i` PDL [h^ cgjlip_^ PDL 

[failcnbg mbiq_^ [^p[hn[a_m _p_h `il \caa_l+mct_^ jli\f_gm, Uo _n [f, '0./5( 

jlijim_^ [ mcgof[n_^ [hh_[fcha b_olcmnc] qcnb [ l_mn[ln mnl[n_as 'O=YNO>B [h^ 

O=YNO?B( `il LDARm, Pb_ O=YNO?B l_mofn_^ ch \_nn_l j_l`ilg[h]_* qbcf_ nb_ 

[p_l[a_ ^c``_l_h]_ \_nq__h nb_ mnl[n_ac_m q[m [lioh^ .,.6$, Ooh _n [f, '0./4( 
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jlijim_^ [ lioncha ^_mcah `il LDARm ]ihmc^_lcha nb_ fiq_mn `o_f ]imnm [h^ 

^c``_l_hn _h_las ]ihmogjncih ^_j_h^cha ih nb_ `o_f ij_l[ncih gi^_, Pb_cl 

jlijim[f q[m [ ]imn+ijncg[f [failcnbg* qbc]b l_mofn_^ ch _h_las ]imn m[pcham i` 

[lioh^ 26 $, 

(&(& ANK YWGTXVUWYGYOUT WUGJ TKY\UWQ JKXOMT VWUHRKSX 

Pb_ ^_p_fijg_hn i` ol\[h [l_[m [h^ nb_ _rj[hmcih i` ]cns gi\cfcns b[m 

\__h n[]efcha qcnb g[hs cmmo_m l_f[n_^ ch nb_ li[^ nl[``c]* mo]b [m _,a, nb_ 

ch]l_g_hn i` nl[``c] d[gm [h^ ]iha_mncihm* _gcmmcihm* [m q_ff [m nb_ h_]_mmcns ̀ il 

_rn_h^cha li[^ ][j[]cnc_m [h^ nl[hmjiln[ncih l_miol]_m [m [ l_mofn i` nb_ aliqcha 

nl[hmjiln[ncih [h^ nl[p_f ̂ _g[h^, Pb_ g[ch ]b[ff_ha_ cm nb_ ijncgcm[ncih i` nb_ 

�¶v¤k�� ¤�ku ¥¹¥ªv�E ª¤k¶v� ov�k¶��´¤ �k�k�v�v�ªE ª¤k¶v��v¤¥J ¢kª� p���pv* [h^ 

gchcgcm[ncih i` nb_ nin[f ]imn ]ihmc^_lcha [^^cncih [h^ ][j[]cns _hb[h]_g_hn i` 

h_q [l]m ih li[^, Eh nb_ fcn_l[nol_* nbcm jli\f_g b[m \__h nb_ mo\d_]n i` nb_ 

nl[hmjiln[ncih J_nqile @_mcah Lli\f_gm 'J@Lm( l_a[l^cha nb_ ijncgcm[ncih* 

g[h[a_g_hn* ^_mcah* [h^ jf[hhcha i` li[^ h_nqile [l_[m, @olcha nb_ f[mn 

^_][^_m* hog_liom [onbilm b[p_ \__h jlipc^cha ip_lpc_qm i` nb_ g_nbi^ifias* 

g_nbi^* mifoncih [jjli[]b* [failcnbg [h^ g[nb_g[nc][f ]ihnlc\oncih l_f[n_^ ni 

nl[hmjiln[ncih J@Lm 'U[ha _n [f, '/776(9 B[l[b[hc _n [f, '0./1(9 G_j[jnmiafio _n 

[f, '0..7(9 Efcijiofio _n [f, '0./7(9 Fc[ _n [f, '0./7(9 To _n [f, '0./4(9 I[ah[hnc _n 

[f, '/762(9 Ica^[f[m '/773((, C_h_l[ffs* h_nqile ^_mcah gi^_fm [l_ l_`_l__cha ni 

nb_ ijncgcm[ncih i` nb_ ^_]cmcih p[lc[\f_m ch nb_ h_nqile nblioab nb_ 

g[rcgcm[ncih il gchcgct[ncih i` nb_ i\d_]ncp_ `oh]ncih* i`n_h m__h [m nb_ 

gchcgcm[ncih i` nb_ ip_l[ff ]imnm il nb_ g[rcgcm[ncih i` nb_ l_p_ho_m* 

]ihmc^_lcha ¢¤�o�v�J¥ p��¥ª¤k��ª¥H $v¥�uv ª�v uvp�¥��� ¶k¤�ko�v¥E nb_ i\d_]ncp_ 

`oh]ncih ̂ _j_h^m ih nb_ fche nl[``c] ̀ fiq qbc]b cm i`n_h l_jl_m_hn_^ [m [ ̀ oh]ncih 

i` nb_ ilcach+^_mnch[ncih g[nlcr* h_nqile ]b[l[]n_lcmnc]m 'fchem* j[nbm* hog\_l i` 

hi^_m(* [h^ nb_ j[nb ]bic]_ jli\[\cfcns, Iimnfs* nl[hmjiln[ncih h_nqile ^_mcah 

gi^_fm [l_ _rjl_mm_^ [m \c+f_p_f ijncgcm[ncih jli\f_gm* qb_l_ nb_  l_mofn i` nb_ 



01 

`clmn+f_p_f ijncgcm[ncih jli\f_g 'g[ch jli\f_g( ^_j_h^m ih nb_ mifoncih i` nb_ 

m_]ih^+f_p_f ijncgcm[ncih jli\f_g '_,a, nl[``c] ̀ fiq [mmcahg_hn gi^_f(* ?[m]_nn[ 

'0..7(, Eh a_h_l[f* nl[hmjiln[ncih J@Lm [l_ ^cpc^_^ ch nqi ][n_ailc_m V

]ihnchoiom [h^ ^cm]l_n_ h_nqile ^_mcah jli\f_g9 ?ihnchoiom J_nqile @_mcah 

Lli\f_g '?J@L( [l_ `i]omcha ih ][j[]cns _rj[hmcih i` nb_ _rcmncha [l]m ch nb_ 

li[^ h_nqile* qbcf_ @cm]l_n_ J_nqile @_mcah Lli\f_g '@J@L( [l_ ^_[fcha qcnb 

nb_ [^^cncih i` nb_ hog\_l i` [l]m ch li[^ h_nqile ̂ _mcah* 'U[ha _n [f, /776(, Pb_ 

]ig\ch[ncih i` ?J@L [h^ @J@L cm `ilgof[n_^ [m nb_ Icr_^ J_nqile @_mcah 

Lli\f_g 'IJ@L(, Pb_ fcn_l[nol_ l_pc_q l_a[l^cha nb_ [jjfc][ncih i` nb_ ?J@L* 

@JL [h^ IJ@L gi^_fm cm ̂ _m]lc\_^ ch nb_ ̀ olnb_l,  

(&(&'& ANK 1UTYOTZUZX <KY\UWQ 2KXOMT >WUHRKS #1<2>$ 

=m jl_pciomfs g_hncih_^* ?J@L [cgm ni ijncgcm_ nl[hmjiln[ncih h_nqile 

j_l`ilg[h]_ nblioab nb_ _rj[hmcih i` nb_ li[^ ][j[]cns* _rjl_mm_^ [m nb_ 

[^^cncih i` nb_ nin[f hog\_l i` f[h_m ih nb_ fchem ch li[^ h_nqile, Eh a_h_l[f* 

?J@L cm `ilgof[n_^ [m \c+f_p_f jli\f_g ch qbc]b nb_ ojj_l f_p_f `i]om_m ih 

][j[]cns _rj[hmcih* qbcf_ nb_ m_]ih^ f_p_f ̂ _n_lgch_ nb_ ª¤k¶v��v¤¥J j[nb ]bic]_ 

\_b[pciol* omo[ffs ^_n_lgch_^ \s nb_ ^_n_lgchcmnc] om_l _kocfc\lcog nl[``c] 

[mmcahg_hn il nb_ mni]b[mnc] om_l _kocfc\lcog nl[``c] [mmcahg_hn, =^^cncih[ffs* 

?J@L cm ̀ ilgof[n_^ [m [ hih+]ihp_r ijncgcm[ncih jli\f_g* [h^ p[lciom b_olcmnc]m 

il g_n[b_olcmnc] [failcnbgm q_l_ ̂ _p_fij_^ ̀ il mifpcha ?J@L 'C[i _n [f, '0..5(9 

=haofi _n [f, '0./2(9 Hc _n [f, '0./0((, Bil _r[gjf_* nb_ j[j_l jlijim_^ \s C[clcha 

_n [f, '0./5( ̂ _gihmnl[n_^ nb_ ]igjf_rcns [h^ [jjlircg[ncih i` nb_ ?J@L,  

Pb_ j[j_l jlijim_^ \s Ooh '0./4( `i]om_^ ih \c+f_p_f ?J@L qb_l_ nb_ 

ojj_l+f_p_f gchcgcm_^ nb_ nin[f chp_mng_hn ]imnm [h^ cgj_^[h]_ ch [ nl[``c] 

h_nqile* qbcf_ nb_ fiq_l+f_p_f ]ihmc^_l_^ ^_g[h^ oh]_ln[chns ch nb_ om_l+

_kocfc\lcog 'QA( [mmcahg_hn gi^_f, =fmi* ?b[hatbc _n [f, '0..7( jlijim_^ \c+f_p_f 

?J@L ni gchcgct_ nb_ q_cabn_^ mog i` _rj_]n_^ p[fo_m l_f[n_^ ni nb_ ^_g[h^ 

[h^ ][j[]cns oh]_ln[chns,  O_p_l[f j[j_lm `i]om_^ ih nb_ omcha b_olcmnc]m 
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[failcnbgm ̀ il ̀ ch^cha nb_ mifoncih i` ?J@L 'Ooq[hmclceof _n [f, '/765(9 Imcaq[ _n 

[f, '0.0.((, Pb_ j[j_l jlijim_^ \s C[i _n [f, '0..5( ^_p_fij_^ nb_ afi\[ffs 

]ihp_la_hn [failcnbg `il mifpcha mchaf_+f_p_f ]ihp_r jlial[ggcha jli\f_g i` 

?J@L [h^ g[^_ nb_ ]igj[lcmih qcnb qc^_fs om_^ b_olcmnc] [failcnbgm,  Knb_l 

[onbilm jlijim_^ g_n[b_olcmnc] [jjli[]b_m mo]b [m _pifoncih[ls [failcnbgm [h^ 

j[lnc]f_ mq[lg ijncgcm[ncih 'LOK(, Bil _r[gjf_* ?[i _n [f, '0./1( ]ihmc^_l_^ 

^_g[h^ [h^ ]imn oh]_ln[chns ch ^_p_fijcha \c+f_p_f ?J@L [h^ om_^ a_h_nc] 

[failcnbg [m [ mifoncih [jjli[]b, $k¦�k� vª k�H [­«¬³\ ��ª¤�u´pvu k� v��k�pvu 

^c``_l_hnc[f _pifoncih [failcnbg \[m_^ ih nb_ gofncjf_ cgjlip_g_hn mnl[n_ac_m 

`il mifpcha ?J@L* qbc]b ^_gihmnl[n_^ [ aii^+ko[fcns mifoncih* _mj_]c[ffs qcnb 

bcab ̂ _g[h^ l_ko_mnm, =hinb_l alioj i` [onbilm ̂ _gihmnl[n_^ nb_ _``_]ncp_h_mm 

i` omcha LOK [m [ mifoncih [jjli[]b `il ?J@L '=haofi _n [f, '0./2(9 Ooh _n [f, 

'0./2((, Pb_ j[j_l jlijim_^ \s To _n [f, '0./.( jlipc^_^ nb_ m_hmcncpcns [h[fsmcm 

l_f[n_^ ni nb_ ^c``_l_hn j[l[g_n_l m_nncham `il LOK omcha nb_ ih_+[n+[+ncg_ 

^_mcahm g_nbi^* qb_l_ nb_ mq[lg mct_ i` [lioh^ 0. l_mofn_^ ch nb_ h_[l+ijncg[f 

mifoncih, =haofi _n [f, '0./2( jlijim_^ [ ]ihnchoiom \c+f_p_f fi][ncih gi^_f `il 

_rj[h^cha bcabq[s h_nqile [h^ LOK [m [ mifoncih [jjli[]b* qb_l_ nb_ ̀ clmn f_p_f 

ijncgcm[ncih jli\f_g ]biim_ nb_ fi][ncihm i` bcabq[s ]illc^ilm* qbcf_ nb_ 

m_]ih^ f_p_f ijncgcm[ncih jli\f_g q[m ¤v�kªvu ª� ª�v ´¥v¤¥J ov�k¶��´¤ �� 

]biimcha [ lion_ ch nb_ bcabq[s h_nqile, Pb_ i\d_]ncp_ ̀ oh]ncih i` nb_ ̀ clmn+f_p_f 

ijncgcm[ncih gi^_f [cg_^ ni gchcgct_ nb_ nl[p_f ncg_ i` nb_ _rcmncha ?[mncff[VH[ 

I[h]b[ bcabq[s h_nqile [h^ ni ̀ ch^ nb_ fi][ncih i` nb_ [^^cncih[f bcabq[s fchem, 

"��ª�v¤ ¢k¢v¤ ¢¤�¢�¥vu o¹ 8´� vª k�H [­«¬¯\ ´¥vu 583 x�¤ �¢ª���¥��� ����¥J

][j[]cns _rj[hmcih ih [ li[^ h_nqile omcha \c+f_p_f ?J@L `il g[rcgctcha nb_ 

l_fc[\cfcns i` nin[f nl[p_f ncg_ ch nb_ x�¤¥ª k�u ������º��� ª�v u¤�¶v¤J¥ ª¤k¶v� ª��v 

oh]_ln[chns ch nb_ m_]ih^ f_p_f ijncgcm[ncih jli\f_g, Pb_ [jjfc][ncih i` nb_ 

=^p[h]_^ Pl[p_ff_l Eh`ilg[ncih O¹¥ªv� ·k¥ ´¥vu ª� ��p¤vk¥v ª�v ´¥v¤¥J

j_l]_jncih ch ]biimcha lion_ j[nbm,  
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(&(&(& ANK 2OXIWKYK <KY\UWQ 2KXOMT >WUHRKS #2<2>$ 

Pb_ @J@L cm ^_[fcha qcnb nb_ _rj[hmcih i` nb_ li[^ h_nqile _rjl_mm_^ 

nblioab nb_ [^^cncih i` nb_ h_q fchem ni cgjlip_ nl[hmjiln[ncih h_nqile 

j_l`ilg[h]_, En ][h \_ ̀ ilgof[n_^ [m [ \c+f_p_f jli\f_g ch qbc]b nb_ ojj_l f_p_f 

cm ^_[fcha qcnb nb_ [^^cncih i` nb_ h_q fchem ih nb_ li[^ h_nqile qb_l_ nb_ 

^_]cmcih ¶k¤�ko�v ¤v�kªvu ª� ª�v ����J¥ kuu�ª��� pk� ªk�v «+/ p[fo_m* qbcf_ nb_ fiq_l 

f_p_f cm m__h [m nb_ nl[``c] [mmcahg_hn jli\f_g, Eh inb_l ][m_m* nb_ ojj_l f_p_f 

jli\f_g p[lc[\f_ ][h n[e_ [ m_lc_m i` chn_a_lm chmn_[^ i` .+/ p[fo_m* [m jlijim_^ 

ch Moi % D[c\i '0./1(,  

R[lciom mifoncih [jjli[]b [failcnbgm b[p_ \__h om_^ `il mifpcha @J@L 

c,_, _r[]n* b_olcmnc] [h^ g_n[b_olcmnc]* 'N_s* 0.0.9 Liilt[b_^s % Polhkocmn* 

/760(, Bil _r[gjf_* B[lp[l_mb % O_j_blc '0./1( jlijim_^ [ >l[h]b [h^ >ioh^ 

=failcnbg qbc]b q[m [\f_ ni `ch^ [ afi\[f ijncg[f mifoncih `il \c+f_p_f @J@L, 

=^^cncih[ffs* S[ha _n [f, '0./1( jlijim_^ nb_ afi\[f ijncgcm[ncih g_nbi^ ̀ il nb_ 

@J@L ]ihmc^_lcha nb_ l_f[ncih \_nq__h QA [h^ msmn_g ijncg[f [mmcahg_hn, 

Dimm_chch[m[\ % Ob_n[\+>iomb_blc '0./3( ̂ _p_fij_^ nbl__ gi^_fm l_a[l^cha nb_ 

ncg_+^_j_h^_hn @J@L omcha nb_ nqi+jb[m_ mcgjf_r g_nbi^* Bl[he+Sif`_ 

[failcnbg* [h^ a_h_nc] [failcnbg [m [ mifoncih [jjli[]b, S[ha _n [f, '0./7( 

jlijim_^ [ \c+f_p_f @J@L `i]omcha ih nb_ l_f[ncihmbcj \_nq__h f[h^ om_ [h^ 

nl[hmjiln[ncih gi^_ []]_mmc\cfcns g_[mol_g_hn, Pb_ mno^s q[m n_mn_^ ih [ 

hog_lc][f _r[gjf_ i` [ Ocior+`[ffm h_nqile qbc]b ^_gihmnl[n_^ nb_ 

cgjlip_g_hn i` nb_ []]_mmc\cfcns i` nl[``c] tih_m \s omcha a_h_nc] [failcnbg [m [ 

mifoncih [jjli[]b, Pb_ mno^s jlijim_^ \s S[ha _n [f, '0./5( jlijim_^ nb_ []ncp_ 

m_n [jjli[]b `il mifpcha [ \c+f_p_f @J@L ni _rj[h^ [h^ gi^c`s li[^ h_nqilem* 

qb_l_ nb_ ch]l_g_hn i` ][j[]cns [h^ ch`l[mnlo]nol_ ]imnm q_l_ l_f[n_^ ni nb_ 

hog\_l i` f[h_m ch nb_ _rcmncha li[^ h_nqile, =^^cncih[ffs* @cpm[f[l _n [f, '0./4( 

^_p_fij_^ [ gcr_^+chn_a_l hihfch_[l hih]ihp_r jli\f_g `il mifpcha @J@L ni 

`ch^ nb_ afi\[f ijncg[f mifoncih ̀ il [^^cha h_q fchem ni nb_ _rcmncha li[^ h_nqile, 

=hinb_l mno^s jlijim_^ \s Fo[h _n [f, '0./0( om_^ [ a_h_nc] [failcnbg `il 
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gofncom_l @J@L qb_l_ nb_ ojj_l+f_p_f [cg_^ ni gchcgcm_ nin[f nl[p_f ncg_ oh^_l 

mni]b[mnc] ^_g[h^ ]ih^cncihm* qbcf_ nb_ fiq_l+f_p_f om_^ gofncom_l nl[``c] 

_kocfc\lcog [mmcahg_hn `il [mmcahcha ^_g[h^ ni nb_ h_nqile, Pb_ hog_lc][f 

_r[gjf_ i` Jaos_h @ojocm h_nqile mbiq_^ nb_ cgjiln[h]_ i` nb_ b_n_lia_h_cns 

[h^ ^_g[h^ oh]_ln[chns ch cgjlipcha nb_ ip_l[ff l_mofnm, @c _n [f, '0./6( 

jlijim_^ [ hip_f ^_n_lgchcmnc] \c+f_p_f @J@L `il g[rcgcmcha h_nqile `fiq 

[]]_mmc\cfcns [h^ [ nqi+mn[a_ mni]b[mnc] jlial[ggcha gi^_f ̀ il @J@L ni b[h^f_ 

nb_ oh]_ln[chns i` ̂ _g[h^ ]ihmc^_lcha nb_ [p[cf[\f_ \o^a_n l_miol]_m,  

(&(&)& ANK ;ZRYO%=HPKIYO[K <KY\UWQ 2KXOMT >WUHRKS  

Pb_ jl_pciomfs g_hncih_^ mno^c_m q_l_ ̀ i]om_^ ih nb_ [jjfc][ncih i` nb_ 

^c``_l_hn mifoncih [jjli[]b_m `il mifpcha ?J@L [h^ @J@L* qb_l_ nb_ g[ch [cg 

q[m ni cgjlip_ nb_ ip_l[ff h_nqile j_l`ilg[h]_m nblioab nb_ mchaf_ i\d_]ncp_ 

`oh]ncih c,_, gchcgcm[ncih i` nb_ nin[f nl[p_f ncg_ oh^_l p[lciom ]ih^cncihm 

'[^^cha h_q f[h_m [h^ fchem ch nb_ h_nqile* ]biimcha nb_ fi][ncih i` nb_ bcabq[s 

]illc^ilm* _n], (, Diq_p_l* ch inb_l ][m_m i` nb_ \c+f_p_f h_nqile ̂ _mcah jli\f_g* 

nb_ ijncgcm[ncih ]iof^ \_ nb_ l_mofn i` nb_ gofncjf_ i\d_]ncp_ `oh]ncihm* 

]ihmc^_l_^ ch nb_ ojj_l f_p_f ijncgcm[ncih jli\f_g* mo]b [m nl[p_f ncg_ [h^ 

_hpclihg_hn[f ]imnm gchcgcm[ncih* _kocns g[rcgcm[ncih* _n],  Eh nb_ fcn_l[nol_* 

l_m_[l]b_lm jlijim_^ ^c``_l_hn [jjli[]b_m `il nb_ \c+f_p_f gofnc+i\d_]ncp_ J@L 

'Vb[ha % C[i '0..7(, Gif[e _n [f, '0./6( ^_p_fij_^ [ \c+f_p_f gofnc+i\d_]ncp_ 

nl[``c] ijncgcm[ncih gi^_f* qb_l_ nb_s ]ihmc^_l_^ nb_ niff jlc]cha [h^ ][j[]cns 

_hb[h]_g_hn [m `fiq g[h[a_g_hn mnl[n_ac_m ni i\n[ch nb_ p_bc]f_¥J _gcmmcih 

gchcgcm[ncih [h^ _ko[fcns []]_mmc\cfcns ch nb_ ojj_l f_p_f, =hinb_l mno^s 

jlijim_^ \s Gcg _n [f, '0./0( `i]om_^ ih nb_ momn[ch[\f_ gofnc+i\d_]ncp_ li[^ 

h_nqile ^_mcah `il gchcgctcha nb_ nin[f nl[p_f ncg_ [h^ _gcmmcihm [h^ 

g[rcgcmcha nb_ mi]c[f _kocns,  

O_p_l[f [onbilm om_^ nb_ G[lomb+Gobh+Po]e_l ]ih^cncih ̀ il l_`ilgof[ncha 

nb_ \c+f_p_f ch [ mchaf_+f_p_f ijncgcm[ncih jli\f_g 'N_s* 0.0.9 Cbigc+=pcfc _n [f, 
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0.0.9 B[lp[l_mb % O_j_blc* 0.//(, S[ha % Hi '0./.( nl[hm`ilg_^ nb_ \c+f_p_f 

J@L ch [ mchaf_+f_p_f ijncgcm[ncih jli\f_g qbc]b l_mofn_^ ch `ch^cha nb_ afi\[f 

ijncgog, =hinb_l mno^s jlijim_^ \s To _n [f, '0./5( nl[hm`ilg_^ [ \c+f_p_f 

@J@L chni nb_ IEHL `ilgof[ncih `il `ch^cha ijncg[f li[^ niff jlc]cha m]b_g_* 

oh^_l nb_ [p[cf[\f_ \o^a_n [h^ niff l_p_ho_m, Aleon % =fj '0..5( jlipc^_^ [ ][m_ 

mno^s ch En[fs ̀ il ̂ _mcahcha b[t[l^iom g[n_lc[fm lion_m, Pb_ [onbilm l_`ilgof[n_^ 

nb_ \c+f_p_f b[tg[n J@L [m [ mchaf_+f_p_f ijncgcm[ncih jli\f_g, Bihn[ch_ _n [f, 

'0.0.( `ilgof[n_^ [ mchaf_+f_p_f IEHL `il nb_ gofncgi^_ b[tg[n nl[hmjiln[ncih 

J@L* qb_l_ i\d_]ncp_ `oh]ncihm [cg_^ ni _p[fo[n_ lcmem [h^ []bc_p_ \_nn_l lcme 

^cmnlc\oncih [giha nb_ jijof[ncih, D[gg[^ '0./7( l_`ilgof[n_^ nb_ \c+f_p_f 

gofnc+i\d_]ncp_ [m [ mchaf_+f_p_f ijncgcm[ncih jli\f_g `il mifpcha nb_ _p[]o[ncih 

fi][ncih [mmcahg_hn jli\f_g [h^ i\n[chcha nb_ \_mn fi][ncihm `il jf[]cha 

mb_fn_lm, =hinb_l mno^s jlijim_^ \s D[gg[^ _n [f, '0./5( ̂ _p_fij_^ nb_ mchaf_+

f_p_f gofnc+i\d_]ncp_ ̀ []cfcns fi][ncih jli\f_g nb[n gchcgcm_^ nb_ nin[f hicm_ f_p_f 

[h^ msmn_gJ¥ nl[p_f ncg_, 

(&(&*& ANK ;O]KJ <KY\UWQ 2KXOMT >WUHRKS #;<2>$ 

Pb_ IJ@L [cgm ni ijncgcm_ nb_ h_nqile j_l`ilg[h]_ nblioab nb_ 

[^^cncih i` nb_ h_q fchem [h^ nb_ ][j[]cns _rj[hmcih i` nb_ _rcmncha fchem ch nb_ 

li[^ h_nqile* qbc]b chpifp_m \inb ^cm]l_n_ [h^ ]ihnchoiom p[lc[\f_m, Oig_ 

[onbilm jlijim_^ [ afi\[f ijncgcm[ncih g_nbi^ `il IJ@L 'Ho[nb_j _n [f, 0.//9 

Hco % ?b_h* 0./4(, Ii _n [f, '0..6( om_^ [ a_h_nc] [failcnbg ̀ il mifpcha [ \c+f_p_f 

IJ@L `il [h ol\[h li[^ h_nqile, ?b_h _n [f, '0./3( jlijim_^ [ \c+f_p_f IJ@L 

gi^_f* qb_l_ nb_ ojj_l+f_p_f gchcgcm_ nb_ nin[f [p_l[a_ nl[p_f ncg_ ]ihmc^_lcha 

nb_ _rj[hmcih i` nb_ _rcmncha li[^ h_nqile* qbcf_ nb_ fiq_l+f_p_f cm [ ^sh[gc] 

om_l+ijncg[f ]ih^cncih, Pb_ gi^_f om_^ [ mollia[n_+\[m_^ ijncgcm[ncih 

`l[g_qile [m [ mifoncih [jjli[]b* qbc]b ̂ _gihmnl[n_^ [ l_^o]ncih i` /5,51$ i` 

nb_ [p_l[a_ nl[p_f ncg_ ]ihmc^_lcha nb_ gilhcha j_[e, 
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Eh inb_l ][m_m* nb_ IJ@L cm ̀ ilgof[n_^ [m [ mchaf_ f_p_f hihfch_[l gcr_^+

chn_a_l \c+f_p_f jlial[ggcha gi^_f, Bil _r[gjf_* Hco % ?b_h* '0./4( jlijim_^ 

nb_ ^cg_hmcih+^iqh cn_l[ncp_ [failcnbg `il mifpcha IJ@L, =hinb_l mno^s 

jlijim_^ \s Pifiic_ _n [f, '0.0.( ̂ _p_fij_^ [ nqi+mn[a_ mni]b[mnc] gcr_^+chn_a_l 

`ilgof[ncih `il ^_[fcha qcnb nb_ ^_g[h^ oh]_ln[chns [h^ `[]cfcns `[cfol_m ch nb_ 

mojjfs ]b[ch h_nqile,  

(&)& ANK XYZJOKX WKRGYKJ YU YNK GVVROIGYOUT UL YNK K6OMN\G^ 

X^XYKS 

Pi ̂ [n_* gimn i` nb_ mno^c_m _mncg[n_^ nb_ cgj[]n i` nb_ _Dcabq[s msmn_g 

ih l_kocl_^ jiq_l ^_g[h^ [h^ jin_hnc[f _gcmmcih gcnca[ncih 'F_fc][ _n [f, 0./69 

=e_lg[h _n [f, 0./49 Lf�nt _n [f, 0./7(, Arnl[ _h_las ̂ _g[h^ cm h__^_^ ni m[ncm`s 

nb_ mb[l_ i` p_bc]f_m ni \_ omcha nb_ _Dcabq[s msmn_g9 cn qcff l_kocl_ h_q jiq_l 

a_h_l[ncihm [h^ nb_ om[a_ i` l_h_q[\f_ _h_las miol]_m, Lf�nt _n [f, '0./7( 

chp_mnca[n_^ nb_ g[le_n ^c``omcih [h^ _h_las a_h_l[ncih `il p_bc]f_m ch ANO* 

l_`_ll_^ ni k¥ Mª¤���v¹ ª¤´p�¥NE k�u ª�v�¤ ��¢kpª �� ª�v '´¤�j_[h _f_]nlc]cns 

msmn_g, Pb_ _rj[hmcih i` nliff_s nlo]em mbiof^ l_kocl_ [^^cncih[f _f_]nlc]cns 

^_g[h^* \on []]il^cha ni [h ijncgcmnc] m]_h[lci ch nb_ j[j_l* nb_cl cgj[]n ih 

nin[f _f_]nlc]cns ̂ _g[h^ mbiof^ \_ f_mm nb[h 1$, Diq_p_l* nb_ ijncgcmnc] m]_h[lci 

mbiq_^ nb[n 1. In i` ?K0 _gcmmcihm ch _f_]nlc]cns jli^o]ncih qiof^ f_[^ ni [ 

l_^o]ncih i` 2.+3. In i` ?K0 _gcmmcihm ch li[^ nl[hmjiln, Pb_ ip_l[ff l_mofnm 

]iof^ \_ mcahc`c][hnfs cgjlip_^ qcnb nb_ ]ihh_rcih i` l_h_q[\f_ _h_las miol]_m 

][j[]cnc_m, Ocgcf[l l_mofnm q_l_ i\n[ch_^ \s _mncg[ncha _gcmmcihm i` nb_ biolfs 

_f_]nlc]cns ̂ _g[h^ ̀ il fcabn [h^ b_[ps p_bc]f_m ]ihh_]n_^ ni ANO ch nbl__ ]cnc_m ch 

Oq_^_h 'F_fc][ _n [f, 0./6(, Pb_ mno^s [mmog_^ nb_ om[a_ i` l_h_q[\f_ _h_las 

miol]_m* [h^ nb_l_`il_* t_li+_gcmmcihm `lig p_bc]f_m ]ihh_]n_^ ni ANO, Pb_ 

_h_las _mncg[ncih `il cgjf_g_hncha ANO ch Oq_^_h* \[m_^ ih ^[n[ m_nm i` nb_ 

bcab_mn biolfs nl[``c] pifog_m* qiof^ f_[^ ni nb_ nb_ _f_]nlc]cns ^_g[h^J¥

ch]l_[m_ i` [lioh^ 2$* nl[hmjiln[ncih _``c]c_h]sJ¥ ch]l_[m_ ch nb_ l[ha_ i` 1/+
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5/$* [h^ ni l_^o]_ i` ?K0 _gcmmcihm \s /7$, =fmi* nb_ ][m_ mno^s ch Jilq[s [h^ 

Oq_^_h jlijim_^ \s P[fd_a[l^ _n [f, '0.0.( ^_gihmnl[n_^ nb_ cgjiln[h]_ i` 

ch`l[mnlo]nol_ [h^ _hpclihg_hn[f [mj_]nm `il f[la_+¥pk�v ¤�ku¥J v�vpª¤�x�pkª���H

Pb_ _f_]nlc`c][ncih i` [ff li[^m ch \inb ]iohnlc_m [h^ nb_ om[a_ i` _f_]nlc] b_[ps 

nl[``c] ]iof^ ]ip_l gil_ nb[h 4.$ i` ?K0 _gcmmcihm* qbcf_ nb_ ]imnm i` 

_f_]nlc`c][ncih l_mofn_^ ch .,.1+«H¬° q ¢v¤ ¶��H "�¥�E ª�v k´ª��¤¥ ¥ªkªvu ª�v 

cgjiln[h]_ i` ch`l[mnlo]nol_ ]imnm l_a[l^cha fcabn+^ons p_bc]f_m nl[p_fcha ih nb_ 

_f_]nlc`c_^ li[^m, 

Pi nb_ \_mn i` nb_ ehiqf_^a_* nb_ _Dcabq[s msmn_g b[m \__h m][l]_fs 

chp_mnca[n_^ ch nb_ fcn_l[nol_ `lig [ nl[hmjiln[ncih jichn i` pc_q, Ll_pciom 

mno^c_m a[p_ chmcabnm ch n_]bhifias [mm_mmg_hn i` _Dcabq[s msmn_g [h^ 

ko_mncihm l_f[n_^ ni nb_ ]ih`caol[ncih i` nb_ l_kocl_^ _f_]nlc][f msmn_g 

]ihmc^_lcha jiq_l ^_g[h^* hog\_l* [h^ nb_ ^cg_hmcih i` nl[]ncih mo\mn[ncihm* 

nb_ ^_`chcncih i` [ pifn[a_ f_p_f 'Lfioag[hh _n [f, 0./59 =h^_lmmih _n [f, 0./69 

O[]bm_ _n [f, 0./29 ?b_h _n [f, 0./3(, Clohd_m _n [f, '0./2( l_jiln_^ nb_ ion]ig_ 

i` m_p_l[f mo]]_mm`offs j_l`ilg_^ n_mnm i` nb_ jlininsj_ i` nb_ _Dcabq[s msmn_g* 

qbc]b bcabfcabn_^ nb_ _``c]c_h]s i` nb_ _Dcabq[s msmn_g ih [ fiha+gcf_ ̂ cmn[h]_, 

>�nna_l _n [f, '0./6( [h[fsm_^ ^c``_l_hn m]_h[lcim l_f[n_^ ni nb_ [p[cf[\cfcns i` 

_Dcabq[s nlo]em [h^ nb_ mb[l_ i` ]ihnliff_^ ]b[lacha p_bc]f_m qbc]b mbiq_^ nb[n 

_Dcabq[s nlo]em q_l_ ]imn+_``c]c_hn ch [ff m]_h[lcim, =hinb_l mno^s jlijim_^ \s 

F�bl_hm _n [f, '0.0.( chp_mnca[n_^ nb_ ijjilnohcnc_m `il ANO omcha ip_lb_[^ DAR 

'K+DAR( ch C_lg[hs, Pb_ [onbilm chnli^o]_^ [ gi^_f nb[n _r[gch_m nb_ ̀ ch[h]c[f 

[h^ _]ifiac][f [mj_]nm i` nb_ msmn_g* nb_ ]imn+\_h_`cn chp_mng_hn ch K+DAR* nb_ 

lion_m ni \_ _f_]nlc`c_^ ch nb_ h_nqile* [h^ ]imnm m[pcham ̀ il nlo]e ij_l[nilm, Pb_ 

i\d_]ncp_ ̀ oh]ncih [cg_^ ni gchcgcm_ nb_ nin[f ]imn i` iqh_lmbcj qb_l_ nb_ ̀ clmn 

j[ln q[m _rjl_mm_^ nblioab nb_ `cr_^ ]imnm i` E?A p_bc]f_m [h^ nb_ [^^cncih[f 

]imnm i` K+DAR omcha nb_ ANO msmn_g* qbcf_ nb_ m_]ih^ j[ln q[m l_f[n_^ ni nb_ 

_f_]nlc]cns ]imnm m[pcham ]igj[lcmih i` K+DAR ]igj[l_^ ni  E?A nlo]em, Pbom* nb_s 

g[chfs `i]om_^ ih nl[hmjiln[ncih ]igj[hs [mj_]nm qcnbion ]ihmc^_lcha nb_ 

_hpclihg_hn[f cgj[]n [h^ ch`l[mnlo]nol_ ]imnm ch nb_ i\d_]ncp_ ̀ oh]ncih,  
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)& A63 K6756D/F @F@A3; 

Pb_ _Dcabq[s msmn_g n_]bhifias cm ^_mcah_^ ni mojjiln nb_ om[a_ i` K? 

bs\lc^ nlo]em* [m q_ff [m nb_ l_h_q[\f_ _h_las miol]_m `il nb_ jiq_l mojjfs 'm__ 

Bcaol_ /(, Pb_ cgjf_g_hn[ncih i` K? bs\lc^ nlo]em ch nb_ _Dcabq[s msmn_g [ffiqm 

nb_ om[a_ i` ^cp_lm_ [fn_lh[ncp_ `o_fm* qbc]b g[e_m cn gil_ mocn[\f_ `il nb_ 

_hpclihg_hn* mch]_ `l_cabn nl[hmjiln[ncih cm ih_ i` nb_ bcab_mn ]ihnlc\onilm ni 

nb_ _gcmmcih [h^ jiffoncih ch]l_g_hn, =fmi* cn acp_m nb_ jimmc\cfcnc_m `il p[lciom 

[jjfc][ncihm ch `l_cabn nl[hmjiln[ncih mo]b [m nb_ mbonnf_ nl[hmjiln `il ^cmn[h]_m 

oj ni 3. eg* c,_, ch ch^omnlc[f [l_[m [h^ jilnm* _f_]nlc`c_^ gch_ nl[hmjiln [h^ fiha+

b[of nl[``c] 'Oc_g_hm* 0./6(,  

7SQ\YO ) % Pb_ _Dcabq[s msmn_g 

=^^cncih[ffs* nb_ _``c]c_h]s i` nb_ _Dcabq[s msmn_g ch]l_[m_m qcnb nb_ 

hog\_l i` K? bs\lc^ nlo]em ij_l[n_^ ih _f_]nlc`c_^ li[^ m_]ncihm, Eh a_h_l[f* nb_ 

chmn[ff[ncih i` nb_ _Dcabq[s msmn_g l_kocl_m mig_ [mj_]nm ni \_ ]ihmc^_l_^* mo]b 

[m nb_ ko_mncih i` nb_ _h_las ^_g[h^* nl[``c] pifog_m* n_]bhifias [mm_mmg_hn* 
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ch`l[mnlo]nol_ l_kocl_g_hnm* msmn_g g[h[a_g_hn* ^_`chcncih i` pifn[a_ f_p_f* 

_n], 

)&'& ANK YKINTURUM^ JKXIWOVYOUT 

Pb_ g[ch mo\msmn_gm i` nb_ _Dcabq[sm [l_ nb_ _f_]nlc] ch`l[mnlo]nol_ [h^ 

nl[]ncih mo\mn[ncihm* nb_ K? bs\lc^ nlo]em* nb_ jiq_l mojjfs [h^ ̂ cmnlc\oncih* _n], 

Eh nb_ _Dcabq[s msmn_g* nb_ _h_las cm nl[hmgcnn_^ `lig nb_ nl[]ncih mo\mn[ncihm 

ni nb_ ip_lb_[^ qcl_m [h^ `ch[ffs ni nb_ K? p_bc]f_mJ kpª�¶v ¢k�ª��¤k¢�H

Pb_l_`il_* K? p_bc]f_m [l_ l_]_cpcha jiq_l ch nb_ _Dcabq[s msmn_g ihfs qb_h 

nb_ []ncp_ j[hnial[jb cm ]ihh_]n_^ ni nb_ ip_lb_[^ qcl_m 'Oc_g_hm* 0./6(, Eh nb_ 

`olnb_l* q_ \lc_`fs ^_m]lc\_^ nb_ g[ch _f_g_hnm i` nb_ _Dcabq[s msmn_g '[]ncp_ 

j[hnial[jb* ip_lb_[^ qcl_m* [h^ nl[]ncih mo\mn[ncihm(, 

)&'&'& ANK U[KWNKGJ \OWKX 

Pb_ _f_]nlc] ch`l[mnlo]nol_ i` nb_ _Dcabq[s msmn_g ]igjlcm_ nb_ \c+jif[l 

][n_h[ls msmn_g 'ip_lb_[^ qcl_m( [h^ nl[]ncih mo\mn[ncihm, Pb_ ip_lb_[^ qcl_m 

l_]_cp_ nb_ _h_las ̂ cl_]nfs ̀ lig nl[]ncih mo\mn[ncihm [h^ [l_ chmn[ff_^ [h^ jf[]_^ 

\_nq__h nqi jif_m* jimcncih_^ [fihamc^_ nb_ li[^ m_]ncih* mi nb[n nb_ _Dcabq[s 

msmn_g ][h ij_l[n_ qcnbion [hs `[cfol_m 'Clohd_m* 0./2(, Pb_ b_cabn [h^ nb_ 

^_mcah i` _f_]nlc] jif_m [l_ ]ihmnlo]n_^ []]il^cha ni nb_ bcabq[s h_nqile 

mn[h^[l^m* qbcf_ nb_cl jimcncih jf[]_g_hn mbiof^ [pic^ [hs ]ihn[]n qcnb 

]ihmnlo]ncihm _,a, \lc^a_m* nohh_fm* 'Rcenilc[ Oq_^cmb E?P* 0./1(, A[]b ip_lb_[^ 

qcl_ ]ihmcmnm i` [ mncff lij_ g_mm_ha_l [h^ ]ihn[]n qcl_* n_hmcih_^ qcnb ]ih]l_n_ 

q_cabnm* qbc]b [l_ jimcncih_^ [n nb_ mn[ln [h^ _h^ i` nb_ _f_]nlc`c_^ m_]ncih 

[0v��k��E ­«¬³\H 1�¤v�¶v¤E ª�v ¶v��p�v¥J ¢�·v¤ v£´�¢�v�ª x¤�� �¶v¤�vku 

qcl_m f_[^m ni [h 6.$ _``c]c_h]s f_p_f 'Oc_g_hm =C* 0./3(, Pb_ ][n_h[ls msmn_g 

cm _rj_]n_^ ni b[p_ [ fiha_l fc`_ ]s]f_* [h^ ni b[p_ hi ch`fo_h]_ ih nb_ nl[``c] 

`fiqm, >_mc^_m* [ ^c``_l_hn nsj_m i` K? bs\lc^ nlo]em lohhcha ih p[lciom 
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[fn_lh[ncp_ ̀ o_fm qcnb nb_ [^^cncih i` []ncp_ j[hnial[jb ]iof^ \_ _[mcfs chn_al[n_^ 

ch nb_ ][n_h[ls _Dcabq[s ¥¹¥ªv�E ·���v ª�v ¢k¥¥v��v¤¥J ¶v��p�v¥ k¤v ¥ª��� ��ª ª�v 

ijncih, Diq_p_l* nb_ ][n_h[ls msmn_g b[m [ fcgcn l_f[n_^ ni nb_ g[rcgog 

hog\_l i` p_bc]f_m ni \_ m_lp_^ ch nb_ ]ihmc^_l_^ j_lci^ ^o_ ni nb_ `_q 

]ihmnl[chnm mo]b [m nb_ f_hanb i` nb_ _f_]nlc`c_^ m_]ncih* nb_ _h_las ^_g[h^ i` 

nl[``c] ̀ fiq* nb_ ][j[]cns i` nb_ mn[ncih* nb_ l_mcmn[h]_ i` nb_ ip_lb_[^ qcl_m* _n], 

)&'&(& ANK GIYO[K VGTYUMWGVN 

Pb_ K? bs\lc^ nlo]em ch nb_ _Dcabq[s msmn_g mfcabnfs ^c``_l `lig a_h_l[f 

bs\lc^ nlo]em ch mig_ n_]bhc][f ]b[l[]n_lcmnc]m mo]b [m nb_ mct_ [h^ nb_ \[nn_ls 

]b[lacha l[ha_, =^^cncih[ffs* nb_s l_kocl_ mig_ gi^c`c][ncih ni ̀ cn nb_ n_]bhifias 

i` nb_ ][n_h[ls msmn_g* mo]b [m nb_ _kocjg_hn qcnb [h []ncp_ j[hnial[jb 'm__ 

Bcaol_ 0(, Pb_ []ncp_ j[hnial[jb _hmol_m ]ihnchoiom _f_]nlc]cns nl[hm`_l [h^ m[`_ 

ip_ln[echa nblioab m[`_ l_nl[]ncih g_]b[hcmg* [n [hs mj__^ l[ha_ oj ni 7. 

eg-b, Iil_ip_l* nb_ [jjfc][ncih i` []ncp_ j[hnial[jb []bc_p_m nb_ \_nn_l q_ff+

ni+qb__f _``c]c_h]s i` [\ion 6.+63$* ]igj[l_^ ni E?A nlo]em* 'Ochab* 0./4(, Pb_ 

g[ch `_[nol_ i` [ j[hnial[jb cm ni _hmol_ m[`_ [onig[nc] 

]ihh_]ncih-^cm]ihh_]ncih [h^ jiq_l nl[hmgcmmcih `lig nb_ ip_lb_[^ qcl_m 

qbcf_ ̂ lcpcha il ip_ln[echa ih nb_ _f_]nlc`c_^ m_]ncih,  

Bil []bc_pcha nb_m_ ]b[l[]n_lcmnc]m* K? bs\lc^ nlo]em gomn b[p_ [ ]_ln[ch 

�v���ª ¥�ºv k�u ª�v v+���·k¹ ¥¹¥ªv� pk���ª ov k¢¢��vu x�¤ ¢k¥¥v��v¤¥J ¶v��p�v¥H

Eh a_h_l[f* nb_ m_lc[f bs\lc^ ]ih`caol[ncih i` p_bc]f_m b[m \__h ^_gihmnl[n_^ ni 

acp_ [ \_nn_l _``c]c_h]s i` nb_ ]ig\omncih _hach_ [h^ nb_ l_]oj_l[ncih i` _h_las 

qbcf_ \l[echa,  
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7SQ\YO * % Pb_ []ncp_ j[hnial[jb i` nb_ _Dcabq[s msmn_g 

)&'&)& ANK YWGIYOUT XZHXYGYOUT  

Eh nb_ _Dcabq[s msmn_g* nl[]ncih mo\mn[ncihm l_]_cp_ nb_ _h_las ̀ lig nb_ 

h[ncih[f il nb_ l_acih[f alc^ jiq_l mojjfs [h^ [l_ ̂ _mcah_^ qcnb _hioab ][j[]cns 

ª� ¥kª�¥x¹ ¶v��p�v¥J ¢�·v¤ uv�k�u �� ª�v v�vpª¤�x�vu ¥vpª���H ?_ln[chfs* ih_ i` nb_ 

g[ch cmmo_m ch nb_ _Dcabq[s msmn_g cm l_f[n_^ ni nb_ _h_las a_h_l[ncih qcnb nb_ 

`i]om ih nb_ _rnl[ _h_las ^_g[h^ [h^ ]ihnchoiom _f_]nlc]cns mojjfs, =fmi* cn 

l_kocl_m nb_ nl[hm`ilg[ncih i` nb_ pifn[a_ f_p_f ^iqh ni nb_ []]_jn[\f_ 

v+���·k¹ ¥¹¥ªv�J¥ ¶��ªk�v �v¶v�E ·��p� p�´�u ][om_ mig_ _rnl[ ]imnm [h^ 

chp_mng_hnm ch nb_ alc^ ch`l[mnlo]nol_, =]]il^chafs* nb_ \[mc] joljim_ i` nb_ 

nl[]ncih mo\mn[ncihm cm ni ]ihp_ln [fn_lh[ncha ]oll_hn '=?( `lig [ h[ncih[f il 

l_acih[f alc^ ni ̂ cl_]n ]oll_hn '@?( ]ihmc^_lcha [jjlijlc[n_ pifn[a_ f_p_fm 'O_p]ce 

% Llcelsf* 0./7(, Bolnb_lgil_* nb_ om[a_ i` l_h_q[\f_ _h_las miol]_m _,a, qch^ 

_h_las [fiha nb_ bcabq[s li[^ m_]ncihm* ]iof^ ̂ _]l_[m_ nb_ ip_l[ff _h_las ]imnm* 

p��¥�uv¤��� ª�kª ª�v v�vpª¤�p�ª¹ �¤�u k�u ª�v ª¤kpª��� ¥´o¥ªkª���¥J pk¢kp�ª¹ ¥��´�u 

\_ aii^ _hioab ni m[ncm`s nb_ nl[``c] ̂ _g[h^ ch nb_ _Dcabq[s msmn_g,   
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Eh a_h_l[f* nb_ nl[]ncih mo\mn[ncihm [l_ _kocjj_^ qcnb g_^cog pifn[a_ 

mqcn]ba_[l* jiq_l nl[hm`ilg_lm* l_]nc`c_lm [h^ ]ihnliff_^ chp_ln_lm qbc]b [l_ 

xvvu��� okp� ª�v v�vpª¤�p v�v¤�¹ �v�v¤kªvu ª�¤�´�� ª�v ¶v��p�v¥J ¤v�v�v¤kª�¶v 

\l[echa '?ihq[s* 0./7(, C_h_l[ffs* ih_ nl[]ncih mo\mn[ncih ]iof^ ]ip_l oj ni 0eg 

i` \inb f[h_m ih nb_ _f_]nlc`c_^ li[^ m_]ncih ch _[]b ̂ cl_]ncih* qbc]b f_[^m ni nb_ 

h_]_mmcns `il [hinb_l nl[]ncih mo\mn[ncih ch [jjlircg[n_fs _p_ls m_]ih^ eg i` 

nb_ li[^, A[]b m_ag_hn i` nb_ _f_]nlc`c_^ li[^ m_]ncih cm ]ihnliff_^ \s [ M¢�·v¤ 

o�¸N ·�ª� k ¶��ªk�v ¤[ha_ i` 45.+52. R @? 'Ooof % Coc^c* 0./6(, 

)&(& ANK IUXYX UL YNK K6OMN\G^ X^XYKS 

Kh_ i` nb_ g[ch ]ih]_lhm i` nb_ _Dcabq[s msmn_g n_]bhifias [l_ nb_ 

chcnc[f ch`l[mnlo]nol_ ]imnm, =]]il^cha ni Cg\b '0./7(* nb_ nin[f ch`l[mnlo]nol_ 

]imnm ]ihmc^_lcha mo\mn[ncihm* ip_lb_[^ qcl_m* alc^ ]ihh_]ncih jichn* 

g[chn_h[h]_ [l_ [lioh^ 0,0 Ici qQ��H ,� �v�v¤k�E p�¥ª¥ �x nb_ ][n_h[ls msmn_g 

k¤v v¥ª��kªvu k¥ ̄ «« ««« q-eg* qbcf_ nb_ ]imnm i` nl[]ncih mo\mn[ncih [l_ [lioh^ 

/,6 Ici qQ¥´o¥ªkª��� 'Cg\b* 0./7(, @_mjcn_ nb_ bcab ch`l[mnlo]nol_ ]imnm i` nb_ 

_Dcabq[s msmn_g* nb_ ip_lb_[^ qcl_m [l_ ih_ i` nb_ f_mm _rj_hmcp_ mifoncihm ̀ il 

bs\lc^ nlo]em* ]ihmc^_lcha nb[n nb_ bcab chcnc[f ]imn i` nb_ bs\lc^ nlo]e '=e_lg[h* 

0./7(, Pb_ l_jiln jlipc^_^ \s H_bg[hh '0./6( jichn_^ ion nb[n nb_ ][n_h[ls 

msmn_g cm gil_ ]imnfs []]_jn[\f_ nb[h nb_ `[mn [h^ ip_lhcabn ]b[la_lm `il gil_ 

nb[h /. ... bs\lc^ nlo]em, =]]il^cha ni nb_ l_jiln jlipc^_^ \s Pb_ ?_hnl_ `il 

Oomn[ch[\f_ Ni[^ Bl_cabn* nb_ _f_]nlc`c][ncih i` 5*3.. eg i` QG bcabq[s li[^m 

qiof^ ]imn [lioh^ /7,1 \cffcih ~ [h^ cn qiof^ f_[^ ni [ 3$ _gcmmcih ^_]l_[mcha, 

Pb_l_`il_* nb_ _hpclihg_hn[f [h^ _]ihigc] \_h_`cnm i` nb_ _Dcabq[s msmn_g [l_ 

_rj_]n_^ ch [ fiha+n_lg j_lci^, Pb_ m[pcham q_l_ _mncg[n_^ [lioh^ ­« ««« q ¢v¤ 

/.. ... eg `il nl[hmjiln[ncih ]igj[hc_m ]ihmc^_lcha `o_f ]imnm 'Pl[hm+ch`i* 

0.0.(,  
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)&)& ANK GJ[GTYGMKX GTJ JOXGJ[GTYGMKX UL YNK K6OMN\G^ X^XYKS 

Kh_ i` nb_ \_h_`cnm  i` nb_ _Dcabq[s msmn_g cm nb_ l_a_h_l[ncp_ \l[echa 

[h^ _h_las m[pcham* qbc]b acp_ nb_ jimmc\cfcns `il nb_ K? bs\lc^ nlo]em ni l_nolh 

_h_las ni nb_ msmn_g ch [ ̀ clmn q[s* il ch nb_ m_]ih^ q[s ni mnil_ _rnl[ _h_las ch 

[ okªªv¤¹H 9�v ¶v��p�v¥J ¤v�v�v¤kª�¶v o¤k���� k�u v�v¤�¹ ¥k¶��� [l_ ]lo]c[f `il 

b[pcha [ fiq_l hog\_l i` l_]b[lacha qbcf_ ^lcpcha ih mg[ff_l ^cmn[h]_m 'F_fc][* 

0./5(, Iil_ip_l* nb_ ][n_h[ls msmn_g ^i_m hin ch`fo_h]_ nb_ li[^* qbc]b cm 

\_h_`c]c[f `lig m[`_ns [h^ ij_l[ncp_ jichn i` pc_q, Eh nbcm ][m_* [hs 

^sm`oh]ncih[fcns i` nb_ _Dcabq[s msmn_g u�v¥�Jª pk´¥v ª�v p���k¢¥_ [h^ 

chn_llojncih i` nl[``c] `fiqm ch nb_ li[^ h_nqile, =]]il^chafs* ch P[\f_ / [l_ 

mogg[lcm_^ nb_ mnl_hanbm [h^ q_[eh_mm_m i` nb_ _Dcabq[s msmn_g, 

DKLTO ) % Pb_ [^p[hn[a_m-ijjilnohcnc_m [h^ ̂ cm[^p[hn[a_m i` nb_ _Dcabq[s 

msmn_g

Pb_ _Dcabq[s msmn_g ]b[l[]n_lcmnc]m 
=^p[hn[a_m- 

ijjilnohcnc_m 
@cm[^p[hn[a_m 

Pb_ jimmc\cfcns i  ̀l_]_cpcha nb_ _h_las ̀ lig l_h_q[\f_ 

_h_las miol]_m, 
¿ - 

9�v k¢¢��pkª��� �x �¹o¤�u ¶v��p�v¥J ªvp�������v¥ �k¥ ovv� 

^_gihmnl[n_  ̂[m gil_ _` c̀]c_hn ]igj[l_  ̂ni ̂ c_m_f 

nlo]em, 

¿ - 

Pb_ [^[jn[ncih i  ̀[]ncp_ j[hnial[jb [ffiqm nb_ ̀ f_rc\cfcns 

i  ̀p_bc]f_m, 
¿ - 

Pb_ _h_las l_]oj_l[ncih [h  ̂̀ __ ĉha \[]e _h_las chni 

nb_ msmn_g qb_h \l[echa ih nb_ _f_]nlc̀ c_  ̂m_]ncih, 
¿ - 

Pb_ t_li+_gcmmcihm i  ̀K? bs\lĉ  nlo]em qbcf_ nl[p_fcha ih 

nb_ _f_]nlc̀ c_  ̂m_]ncihm ch nb_ _Dcabq[s msmn_g 
¿ - 
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Pb_ l_fc[\cfcns i  ̀nb_ ][n_h[ls msmn_g ̀ lig m[`_ns [h  ̂

n_]bhifiac][f jichn i  ̀pc_q, 
¿ - 

N_f[ncp_fs _[ms chmn[ff[ncih i  ̀nb_ ][n_h[ls msmn_g qcnb 

nb_ jimmc\cfcns ̀ il ip_l]igcha jbsmc][f i\mn[]f_m '_,a, 

\lĉ a_m* nohh_fm* _n],(, 

¿ - 

Pb_ _f_]nlc̀ c_  ̂m_]ncih cm hin l_m_lp_  ̂ihfs ̀ il bs\lĉ  

p_bc]f_ n_]bhifiac_m mch]_ cn b[m hi chmn[ff[ncih ih nb_ 

li[  ̂cnm_f̀ , 

¿ - 

Pb_ chn_al[ncih i  ̀ip_lb_[  ̂qcl_m [fihamĉ _ nb_ li[  ̂

^i_m hin ch f̀o_h]_ nb_ ̂ lcp_q[s li[ ,̂ 
¿ - 

Pb_ _]ihigc] \_h_ c̀nm ch [ fiha+n_lg j_lci  ̂[h  ̂bcab_l 

fc̀ _ ]s]f_ j_l`ilg[h]_ i  ̀nb_ _Dcabq[s msmn_g, 
¿ - 

Pb_ chmn[ff[ncih i  ̀nl[]ncih mn[ncihm ]iof̂  \_ gil_ ]imn+

_` c̀]c_hn ]igj[l_  ̂ni nb_ bcab hog\_l i  ̀̀ [mn+]b[lacha 

mn[ncihm, 

¿ - 

Dcab chcnc[f ch`l[mnlo]nol_ ]imnm i  ̀ip_lb_[  ̂qcl_m [h  ̂

ip_l[ff _Dcabq[s msmn_g, 
- ¿

J_]_mmcn[n_m ̀ il bcab_l _f_]nlc]cns ̂ _g[h ,̂ - ¿

Pb_ bs\lĉ  p_bc]f_m gomn \_ [^ijn_  ̂ni nb_ _Dcabq[s 

msmn_g ]ih c̀aol[ncih qbc]b l_kocl_m [^ ĉncih[f ]imnm, 
- ¿

Pb_ fcgcn_  ̂l[ha_ i  ̀ih_ _f_]nlc̀ c_  ̂m_]ncih /+1 eg, - ¿

Pb_ _` c̀]c_h]s i  ̀nb_ _Dcabq[s msmn_g cm ]ill_f[n_  ̂qcnb 

nb_ hog\_l i  ̀p_bc]f_m ]ihh_]n_  ̂ni nb_ ip_lb_[  ̂qcl_m, 
- ¿

Pb_ _Dcabq[s msmn_g cm hin om_  ̂̀ il j[mm_ha_l ][lm, - ¿

9�v v+���·k¹ ¥¹¥ªv� ¶v��p�v¥J uv�k�u oh]_ln[chns ̂ o_ 

ni nb_ bcab_l chp_mng_hn ]imnm, 
- ¿

N_kocl_m ]iff[\il[ncih \_nq__h [ff mn[e_bif̂ _lm, - ¿
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*& A63 >?=093; 23@1?7>A7=<  

Eh nbcm ?b[jn_l q_ chnli^o]_ nb_ jli\f_g ^_m]lcjncih i` nb_ jlijim_^ 

mchaf_+f_p_f gofnc+i\d_]ncp_ h_nqile ̂ _mcah jli\f_g 'J@L( gi^_f [h^ nb_ \c+f_p_f 

gofnc+i\d_]ncp_ J@L gi^_f `il nb_ _Dcabq[s msmn_g qbc]b ]ihmc^_lm jl_pciomfs 

g_hncih_^ ]b[l[]n_lcmnc]m i` nb_ _Dcabq[s msmn_g n_]bhifias, Pb_ jli\f_g 

^_m]lcjncih cm `iffiq_^ \s nb_ g[nb_g[nc][f `ilgof[ncihm i` nb_ ^_p_fij_^ 

gi^_fm qbc]b l_a[l^ nb_ [^ijncih i` nb_ _Dcabq[s msmn_g n_]bhifias ih nb_ 

li[^ h_nqile* ]ihmc^_lcha ^c``_l_hn ]lcn_lc[,  

Pb_ ]iggih ]b[l[]n_lcmnc]m i` nb_ ^_p_fij_^ gi^_fm* ]ihmc^_lcha nb_ 

jl_pciomfs g_hncih_^ `_[nol_m i` nb_ _Dcabq[s msmn_g n_]bhifias* [l_ 

jl_m_hn_^ [m `iffiqm, Bclmnfs* nb_ _h_las cm nl[hmgcnn_^ `lig nb_ jiq_l jf[hn 

a_h_l[ncih nb[n om_m l_h_q[\f_ miol]_m i` _h_las 'qch^* mif[l _h_las( ni nb_ \ofe 

jiq_l mojjfs [h^* nb_h* ni nb_ nl[]ncih mo\mn[ncih 'Clohd_m _n [f, 0./2(, Pl[]ncih 

mo\mn[ncihm [l_ [mmog_^ ni \_ ]ihh_]n_^ ni [ /. eR jiq_l alc^* qbcf_ nb_ _h_las 

`lig [ nl[]ncih mo\mn[ncih cm ]ihp_ln_^ `lig =? ni @? [h^ ^cmnlc\on_^ ni nb_ K? 

bs\lc^ nlo]em qb_h [jjli[]bcha _f_]nlc`c_^ [l]m 'Lfioag[hh _n [f, 0./5(, 

=^^cncih[ffs* nb_ ][j[]cns i` _[]b nl[]ncih mo\mn[ncih gomn m[ncm`s nb_ nin[f 

^_g[h^ i` K? bs\lc^ nlo]em* ]ihmc^_lcha jiq_l fimm_m ^olcha nb_ _h_las 

nl[hmgcmmcih [h^ gchcgog m[`_ ̂ cmn[h]_ \_nq__h nlo]em, 

O_]ih^fs* [h K? bs\lc^ nlo]e mn[lnm cnm nlcj `lig [ ^_jin lohhcha ih `o_f 

jlijofmcih gi^_, =`n_l [jjli[]bcha nb_ _f_]nlc`c_^ m_]ncih i` cnm lion_* nb_ 

ª¤´p�J¥ kpª�¶v ¢k�ª��¤k¢� k´ª��kª�pk��¹ p���vpª¥ ª� �¶v¤�vku ·�¤v¥ k�u ¥·�ªp� 

ni nb_ _f_]nlc] jlijofmcih gi^_, Pb_ K? bs\lc^ nlo]e ][h [onig[nc][ffs ]ihh_]n 

[h^ ^cm]ihh_]n `lig nb_ ]ihn[]n fch_ [n [hs mj__^ `lig .+7. eg-b, @olcha nb_ 

ip_ln[echa* nb_ K? bs\lc^ nlo]e ][h [onig[nc][ffs mqcn]b ni ̀ o_f jlijofmcih gi^_ 

qcnbion [hs fimm i` nl[]ncih `il]_ il []]_f_l[ncih, Eh nb_ jlijim_^ gi^_fm* q_ 

[mmog_^ nb[n K? bs\lc^ nlo]em b[p_ [h [p_l[a_ mj__^ i` 6. eg-b, Eh nb_ ̀ olnb_l* 

m_p_l[f [mmogjncihm `il ^_p_fijcha nb_ \c+f_p_f [h^ mchaf_+f_p_f gofnc+i\d_]ncp_ 

J@L gi^_f q_l_ ]ihmc^_l_^ [m ̀ iffiqm8 
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8 Pb_ jlijim_^ gi^_fm ]ihmc^_l [ g[]lim]ijc] jichn i` pc_q* [h^ 

nb_l_`il_* cn cm [mmog_^ nb[n p_bc]f_m b[p_ [p_l[a_ mj__^ [h^ _h_las 

^_g[h^* ·���v ª¤k¶v���� �� ª�v v+���·k¹ ¥¹¥ªv�J¥ v�vpª¤�x�vu ¥vpª���¥9 

8 Och]_ nb_ jlijim_^ gi^_fm ]ihmc^_l [ g[]lim]ijc] jichn i` pc_q* nb_ 

v�v¤�¹ ¤vp�¶v¤¹ u´¤��� ¤v�v�v¤kª�¶v o¤k���� k�u okªªv¤¹J¥ ¥ªkªv �x 

]b[la_ q_l_ hin ]ihmc^_l_^* h_cnb_l nb[n nb_ _h_las ]ihmogjncih i` 

nlo]em ̂ _j_h^m ih []]_f_l[ncih-^_]_f_l[ncih9 

8 Eh nb_ jlijim_^ gi^_fm* cn cm [mmog_^ nb[n nb_ _Dcabq[s msmn_g b[m [ 

]ihnchoiom _f_]nlc]cns mojjfs9 

8 Pb_ jlijim_^ gi^_fm ]ihmc^_l_^ [ bigia_hiom ̀ f__n i` K? bs\lc^ 

nlo]em, Pb_l_`il_* K? bs\lc^ nlo]em b[p_ _ko[f ]b[l[]n_lcmnc]m l_f[n_^ ni 

nb_ jiq_l ]ihmogjncih j_l f_hanb [h^ nb_ gchcgog m[`_ ̂ cmn[h]_ 

\_nq__h nlo]em9 

8 Iil_ip_l* K? bs\lc^ nlo]em b[p_ hi CDC _gcmmcihm qbcf_ nl[p_fcha ih 

nb_ _f_]nlc`c_^ [l]m mch]_ cn cm [mmog_^ nb[n nb_ _h_las cm i\n[ch_^ ̀ lig 

l_h_q[\f_ miol]_m9 

8 Eh nb_ ][m_ i` \inb gi^_fm* q_ ]ihmc^_l_^ nb_ gofnc+i\d_]ncp_ 

ijncgcm[ncih [h^ ̂ c``_l_hn ]lcn_lc[ ch nb_ i\d_]ncp_ ̀ oh]ncihm* c,_, nbl__ ch 

nb_ mchaf_ [h^ ̀ iol ch nb_ \c+f_p_f J@L,  

Bil ^_p_fijcha nb_ mchaf_ f_p_f [h^ nb_ \c+f_p_f gofnc+i\d_]ncp_ J@L 

gi^_f* nb_ nl[]ncih mo\mn[ncih gi^_f ^_p_fij_^ \s Lfioag[hh _n [f, '0./5( b[m 

\__h om_^, Pb_ [jjfc_^ gi^_f mcgof[n_m nb_ _Dcabq[s nl[]ncih mo\mn[ncihm 

msmn_g [h^ acp_m [m [h ionjon nb_ gchcgog hog\_l i` nl[]ncih mo\mn[ncihm 

h__^_^ ̀ il _[]b [l]* nb[n m_lp_m [m [h chjon ̀ il nb_ jlijim_ gi^_fm, =]]il^chafs* 

nb_ gi^_fm ][f]of[n_ hin ihfs nb_ m_n i` [l]m ni \_ _f_]nlc`c_^ l_a[l^cha ^_`ch_^ 

]lcn_lc[* \on [fmi nb_ hog\_l i` nl[]ncih mo\mn[ncihm [h^ nb_ g[rcgog hog\_l 

i` p_bc]f_m ij_l[n_^ \s _[]b nl[]ncih mo\mn[ncih []]il^cha ni nb_ mcgof[ncih 

gi^_f,  

Eh nb_ `olnb_l* q_ ^_m]lc\_^ nb_ nl[]ncih mo\mn[ncih gi^_f [h^ nb_ 

g[nb_g[nc][f ̀ ilgof[ncihm i` _[]b gi^_f, 
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*&'& ANK YWGIYOUT XZHXYGYOUT SUJKR 

Pb_ nl[]ncih mo\mn[ncih gi^_f ̂ _p_fij_^ \s Lfioag[hh _n [f, '0./5( q[m 

[jjfc_^ ̀ il ][f]of[ncha nb_ gchcgog l_kocl_^ hog\_l i` nl[]ncih mo\mn[ncihm [h^ 

nb_ ^cmn[h]_ \_nq__h nqi nl[]ncih mo\mn[ncihm `il _[]b _f_]nlc`c_^ m_]ncih, Pb_ 

nl[]ncih mo\mn[ncihm [l_ ih_ i` nb_ g[ch jichnm ch nb_ _Dcabq[s msmn_g mch]_ nb_s 

[l_ nl[hmgcnncha h__^_^ jiq_l ni nb_ nlo]em nblioab nb_ ip_lb_[^ qcl_m, Pbom* 

chp_mnca[ncih i` nb_ ijncg[f ]ih`caol[ncih* jimcncih* [h^ nb_ ][j[]cns i` nl[]ncih 

mo\mn[ncihm [l_ ]lo]c[f,  

=]]il^cha ni Lfioag[hh _n [f, '0./5(* nb_ ][j[]cns i` 1 IS cm m_n ni \_ 

aii^ _hioab ni _hmol_ nb_ `oh]ncih[fcns i` nb_ msmn_g `lig ij_l[ncih[f [h^ 

m[`_ns [mj_]nm* _p_h ]ihmc^_lcha nb_ g[rcgog nl[``c] `fiq i` nlo]em ^olcha nb_ 

jc]echa biolm, Pb_ mcgof[ncih gi^_f ]ihmc^_lm nb_ mchaf_+`__^_l mifoncih qcnb nb_ 

pifn[a_ i` 44.-4.. R, Pb_ ionjon pifn[a_ i` nl[]ncih mo\mn[ncihm cm ^_mcah_^ ni 

nl[hmgcn nb_ l_kocl_^ 4.. R ̀ il nlo]em jfom nb_ [^^cncih[f /.$ ni _hmol_ nb[n nb_ 

_Dcabq[s msmn_g ][h ij_l[n_ qcnbion [hs \l_[e^iqh, Pb_l_`il_* nb_ 44. R cm 

m_n ni \_ nb_ ojj_l pifn[a_ f_p_f `il nlo]em ni qile jlij_lfs* qbcf_ nb_ \innig 

pifn[a_ f_p_f räàå cm _ko[f ni 3.. R, =^^cncih[ffs* K? bs\lc^ nlo]em [l_ hin [\f_ 

ni ij_l[n_ oh^_l nb_ \innig pifn[a_ f_p_f*, Diq_p_l* nb_ pifn[a_ f_p_f cm hin 

]ihmn[hn c` q_ ]ihmc^_l nb_ l_mcmn[h]_ o ch ip_lb_[^ qcl_m, =]]il^cha ni nb_ 

pifn[a_ ^lijm* _[]b nl[]ncih mo\mn[ncih b[m [ fcgcn i` nb_ nin[f hog\_l i` K? 

bs\lc^ nlo]em nb[n ]iof^ l_]_cp_ nb_ jiq_l [h^ ij_l[n_ qcnbion [hs ̀ [cfol_m,  

Pb_ nl[]ncih mo\mn[ncih gi^_f [cgm ni acp_ nb_ l_kocl_^ hog\_l i` 

nl[]ncih mo\mn[ncihm �äàå-Ø h__^_^ `il _[]b _f_]nlc`c_^ [l] i` nb_ li[^* [h^ nb_ 

g[rcgog hog\_l i` p_bc]f_m �ìé-Ø nb[n ]iof^ \_ m_lp_^ \s _[]b nl[]ncih 

mo\mn[ncih* qbcf_ m[ncm`scha nin[f nl[``c] ^_g[h^ ih nb_ _f_]nlc`c_^ [l] ch [ acp_h 

j_lci^, Pb_ �ìé-Ø cm _mn[\fcmb_^ \[m_^ ih nb_ mj__^ s i` nlo]em* gchcgog m[`_ 

^cmn[h]_ \_nq__h nqi nlo]em �äàå* nb_ jiq_l ]ihmogjncih i` nlo]em nå* 

l_mcmn[h]_ ch ip_lb_[^ qcl_m* [h^ h__^_^ pifn[a_ f_p_f r, Och]_ K? bs\lc^ nlo]em 

[l_ ̂ lcpcha qcnb ]ihmn[hn mj__^ s [h^ �äàå qb_h [jjli[]bcha nb_ _f_]nlc`c_^ [l]* 



2.2.

pifn[a_�^lij�^_j_h^m�ih�nb_�l_mcmn[h]_�ch�ip_lb_[^�qcl_m*�nb_�l_mcmn[h]_�i`�nb_�

nlo]e�oê*�nb_�l_mcmn[h]_�\_nq__h�p_bc]f_m�oÛ*�nb_�l_mcmn[h]_�\_nq__h�p_bc]f_�[h^�

]ihh_]ncih�jichn�oì [h^� nb_�hog\_l�i`�p_bc]f_m�]ihh_]n_^� ni� nb_�ip_lb_[^�

qcl_m�`il�_[]b�nl[p_lm_^�^cmn[h]_��ìéìé*�^olcha�nb_�`cr_^�ncg_,�Sb_h�[jjli[]bcha�

[h�_f_]nlc`c_^�[l]�[h^�]ihh_]ncih�jichn�i`�nl[]ncih�mo\mn[ncih*�c`�hi�inb_l�nlo]em�

[l_� ]ihh_]n_^� ni� ip_lb_[^�qcl_m*� nb_� l_mcmn[h]_� cm� `cr_^* [h^� nb_� nlo]e� ][h�

l_]_cp_�nb_�g[rcg[f�chjon�pifn[a_�i`�4..�R�'Lfioag[hh�_n�[f,�0./5(,�=m�gipcha�

`olnb_l�`lig�nb_�]ihh_]ncih�jichn�i`�nb_�nl[]ncih�mo\mn[ncih*�nb_�l_mcmn[h]_�ch�

ip_lb_[^�qcl_m�ch]l_[m_m�[h^*�nb_l_`il_*�nb_�h_rn�nlo]e�][h�l_]_cp_�fiq_l�chjon�

pifn[a_,�Pb_�gi^_f�][f]of[n_m�nb_�pifn[a_�^lij�ohncf�nb_�nl[p_lm_^�^cmn[h]_�cm�

_ko[f�ni��äàå*�[h^�[hinb_l�nlo]e�][h�[jjli[]b�nb_�_f_]nlc`c_^�[l]�ch�nb_�_Dcabq[s�

msmn_g,�Sb_h�nb_�pifn[a_�^lij�cm�fiq_l�nb[h�räàå*�nb_�msmn_g�cm�hin�[\f_�ni�

l_]_cp_�gil_�nlo]em�`il�[�^_`ch_^�j_lci^, =n=n nb_�_h^*�nb_�gi^_f�][f]of[n_m�nb_�

g[rcgog�^cmn[h]_�kãàä x�¤ ·��p� ª�v ¶��ªk�v �v¶v� u�v¥�Jª u¤�¢ u�·� ª� fiq_l

nb[h�räàå [h^�acp_m�nb_�g[rcg[f�hog\_l�i`�nlo]em��ìéìé-Ø nb[n�]iof^�\_�ij_l[n_^�

ihih kãàä i`�[h�_f_]nlc`c_^�[l],� Pb_�_Dcabq[s�msmn_g�]ih`caol[ncih�]ihmc^_lcha�

nl[]ncih�mo\mn[ncihm�cm�jl_m_hn_^�ch�Bcaol_�1,

7SQ\YO�+ % Pb_�_h_las�̂ cmnlc\oncih�ch�nb_�_Dcabq[s�msmn_g
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Pb_ jlijim_^ mchaf_+f_p_f gofnc+i\d_]ncp_ J@L q[m gi^_ff_^ ih nb_ li[^ 

h_nqile [m [ al[jb h c hl- bi# qb_l_ l ^_hin_m nb_ m_n i` hi^_m � [ l [h^ b

^_hin_m nb_ m_n i` [l]m v ch nb_ h_nqile* v [ b, =^^cncih[ffs* nb_ m ^_hin_m nb_ 

m_n i` � ilcach hi^_m* � [ m* qbcf_ e ^_hin_m nb_ m_n i` y ^_mnch[ncih hi^_m* 

y � e/ A[]b [l] v _rcmncha ih al[jb h cm [mmi]c[n_^ qcnb [ nl[``c] `fiq {Ø ^olcha [ 

acp_h j_lci^ �* f_hanb �Ø [h^ nl[``c] ^_hmcns �Ø, S_ [mmog_^ nb[n [ff p_bc]f_m 

nl[p_f qcnb [ ]ihmn[hn mj__^ s qb_h ^lcpcha ih _[]b [l], Diq_p_l* nb_ `cr_^ 

[mmcahg_hn i` nl[``c] `fiqm {Ø q[m i\n[ch_^ [jjfscha nb_ Oni]b[mnc] Qm_l 

Akocfc\lcog 'OQA( nl[``c] [mmcahg_hn gi^_f '?[m]_nn[ 0..7(, =m [fl_[^s mn[n_^* 

nb_ mchaf_+f_p_f gofnc+i\d_]ncp_ J@L gi^_f ̀ il nb_ _Dcabq[s msmn_g [cgm ni ̀ ch^ 

nb_ \_mn m_n i` nb_ [l]m ni \_ _f_]nlc`c_^ ]ihmc^_lcha nbl__ ]lcn_lc[ 'ch`l[mnlo]nol_ 

]imnm* _hpclihg_hn[f ]imnm [h^ g[rcgcm[ncih i` nb_ [p_l[a_ nl[``c] `fiq i` K? 

bs\lc^ nlo]em ih _f_]nlc`c_^ [l]m(, Eh j[lnc]of[l* nb_ gi^_f [fmi ][f]of[n_m nb_ 

hog\_l i` nl[]ncih mo\mn[ncihm [h^ nb_ g[rcgog hog\_l i` p_bc]f_m ij_l[n_^ 

\s _[]b nl[]ncih mo\mn[ncih []]il^cha ni nb_ nl[]ncih mo\mn[ncih mcgof[ncih 

gi^_f, Pb_ chjon j[l[g_n_l i` nb_ nl[]ncih mo\mn[ncih mcgof[ncih gi^_f cm nb_ 

[mmcahg_hn i` [p_l[a_ biolfs nl[``c] `fiqm i\n[ch_^ nblioab nb_ OQA nl[``c] 

[mmcahg_hn gi^_f, Pb_ [mmcahg_hn gi^_f om_m nb_ >ol_[o i` Lo\fc] Ni[^m '>LN( 

]imn `oh]ncih [h^ nb_ I_nbi^ i` Oo]]_mmcp_ =p_l[a_m 'IO=( `il ][f]of[ncha 

_kocfc\lcog ch nb_ nl[``c] h_nqile '@[a[hti* /755(, Diq_p_l* cn cm cgjiln[hn ni 

hin_ nb[n q_ `cr_^ nb_ [mmcahg_hn i` nl[``c] `fiqm [h^ [jjfc_^ nb_ mcgof[ncih 

gi^_f, = ^_n[cf_^ ^_m]lcjncih i` nb_ [mmcahg_hn gi^_f cm l_jiln_^ ch ?b[jn_l 

2,1,0, 

Iil_ip_l* `il _p[fo[ncha nb_ _hpclihg_hn[f cgjlip_g_hn* c,_, _gcmmcih 

l_^o]ncih ih _f_]nlc`c_^ li[^ m_ag_hnm* q_ [jjfc_^ nb_ _gcmmcih gi^_f \[m_^ ih 

nb_ gi^_fm jlijim_^ \s @_gcl _n [f, '0.//(* =emis _n [f, '0./2(* [h^ =h^_lmmih 

_n [f, '0./6(, Pb_ _gcmmcih gi^_f ][f]of[n_m ?K0 _gcmmcihm qbc]b q_l_ chn_h^_^ 

`il nb_ [mmcah_^ ̀ cr_^ nl[``c] ̀ fiqm ih nb_ hih+_f_]nlc`c_^ m_]ncihm i` nb_ h_nqile* 
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i\n[ch_^ `lig OQA nl[``c] [mmcahg_hn, =^^cncih[ffs* nb_ ][f]of[ncih i` nb_ ?K0

_gcmmcihm* g_[mol_^ ch n?K0* cm \[m_^ ih nb_ `o_f ]ihmogjncih [h^ _gcmmcih 

]i_``c]c_hn `il ^c_m_f `o_f ^_j_h^cha ih nb_ [_li^sh[gc]m* nsj_ i` _hach_* li[^ 

al[^c_hn* liffcha l_mcmn[h]_* fi[^* [h^ ][j[]cns i` p_bc]f_m `il [ acp_h j_lci^, Bil 

i\n[chcha _hpclihg_hn[f cgj[]n dÜ - v¸¢¤v¥¥vu �� ]q?K0-egX* q_ ]ihmc^_l_^ nb_ 

_hpclihg_hn[f ]imnm xä v£´k� ª� ±« qQª?K0* []]il^cha ni aoc^_fch_m \s nb_ QG 

@_jn, i` Ah_las [h^ ?fcg[n_ ?b[ha_ '0.//(, =^^cncih[ffs* q_ ]ihmc^_l_^ 

_gcmmcihm `il [ fc`_ncg_ j_lci^ � i` nb_ _Dcabq[s ch`l[mnlo]nol_, Pb_l_`il_* nb_ 

_gcmmcih gi^_f cm ̂ _m]lc\_^ [m ̀ iffiqm, 

Pb_ ̀ clmn j[ln i` nb_ _gcmmcih gi^_f 'Ak, /( cm nb_ [_li^sh[gc] l_mcmn[h]_ 

gØ WJX* qb_l_ xÛ cm nb_ [_li^sh[gc] ]i_``c]c_hn* bÝ cm nb_ `lihn[f mol`[]_ [l_[ 

Wg0X* � cm nb_ ̂ _hmcns i` [cl Wea-g1X* [h^ s cm nb_ [p_l[a_ ̂ lcpcha mj__^ i` p_bc]f_ 

Weg-bX,  

'/(

Pb_ m_]ih^ j[ln i` nb_ _gcmmcih gi^_f 'Ak, 0( cm nb_ al[^_  l_mcmn[h]_ gÞ

WJX* qb_l_ � cm nb_ fi[^ i` [ p_bc]f_ WnX* | cm nb_ al[pcn[ncih[f ]ihmn[hn  Wg-m0X* 

[h^ � cm cm nb_ li[^ mfij_ al[^c_hn,  

'0(

Pb_ nbcl^ j[ln i` nb_ _gcmmcih gi^_f 'Ak, 1( cm nb_ liffcha l_mcmn[h]_ gè WJX* 

qb_l_ xè cm nb_ liffcha l_mcmn[h]_ ]i_``c]c_hn, 

'1(

=]]il^chafs* nb_ nin[f ̀ il]_ qÝ WJX cm _rjl_mm_^ [m qÝ c gØ a gÞ a gè, Pbom* 

nb_ nin[f jiq_l nê WeSX 'Ak, 2(* [h^ ^c_m_f pifog_ sÝëÜã WfX  'Ak, 3( qb_l_ {Ü  cm 
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nb_ h__^_^ [giohn i` ̀ o_f ni jli^o]_ ih_ eSb i` ionjon _h_las Wea-eSbX* {Û cm 

nb_ ̂ _hmcns i` ̂ c_m_f Wea-fX* [l_ acp_h [m ̀ iffiqm8 

'2(

'3( 

Pb_l_`il_* nb_ _hpclihg_hn[f cgj[]n dÜ - _rjl_mm_^ [m [h _rn_lh[f ]imn ch 

]q?K0-egX* qb_l_ z cm nb_ _gcmmcih ]i_``c]c_hn `il ^c_m_f `o_f Wea?K0-fX* xä cm nb_ 

_hpclihg_hn[f ]imn Wq-n?K0X* �Ø cm nb_ nl[``c] ̂ _hmcns Wp_b-egX cm acp_h [m ̀ iffiqm8 

'4(

Pb_l_`il_* nb_ jlijim_^ _gcmmcih gi^_f ][h \_ _rjfc]cnfs _rjl_mm_^ [m 

`iffiqm8 

'5(

?ihmc^_lcha nb_ [\ip_+g_hncih_^ ̀ ilgof[ncih i` nb_ _gcmmcih gi^_f* nb_ 

jlijim_^ mchaf_+f_p_f gofnc+i\d_]ncp_ J@L gi^_f cm acp_h nblioab nb_ `iffiqcha 

nbl__ i\d_]ncp_ ̀ oh]ncihm8 

8 �µ V nb_ gchcgct[ncih i` nb_ nin[f ch`l[mnlo]nol_ [h^ g[chn_h[h]_ ]imnm9 

8 �¶ V nb_ gchcgct[ncih i` nb_ nin[f _hpclihg_hn[f ]imnm9 

8 �· V nb_ g[rcgct[ncih i` nb_ [p_l[a_ nl[``c] `fiq i` K? bs\lc^ nlo]em ih 

_f_]nlc`c_^ [l]m, 

Pb_ hig_h]f[nol_ i` nb_ mchaf_+f_p_f gofnc+i\d_]ncp_ J@L gi^_f cm 

l_jiln_^ ch P[\f_ 0,  
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DKLTO * V Jig_h]f[nol_ i` nb_ mchaf_+f_p_f gofnc+i\d_]ncp_ J@L gi^_f

L[l[g_n_lm  

� Af_]nlc̀ c][ncih ]imnm i  ̀[l] v WIci qQ��^

�é Af_]nlc̀ c][ncih ]imnm j_l mo\mn[ncih ih [l] v WIci 

qQ¥´o^

�ì L_l]_hn[a_ i  ̀ nin[f ]imnm* l_f[n_  ̂ ni nb_ ]imn i  ̀

g[chn_h[h]_ W$X 

�Ý )�̧ vu �k��ªv�k�pv p�¥ª¥ ]qQ¹vk¤^

nÜ J__^_  ̂jiq_l j_l p_bc]f_ WeSb-p_bX 

né Liq_l ][j[]cns i  ̀mo\mn[ncih WeSX 

�Ø Pl[` c̀] ̂ _hmcns ih [l] v Wp_b-egX 

�äàå-Ø Ichcgog hog\_l i  ̀nl[]ncih mo\mn[ncihm `il [l] v

i\n[ch_  ̂\s nl[]ncih mo\mn[ncih mcgof[ncih gi^_f 

oê Pin[f \o^a_n WIci q^

�Ø H_hanb i  ̀[l] v WegX 

{Ø =mmcah_  ̂nl[` c̀] ̀ fiq ih [l] v Wp_b-bX 

@_]cmcih R[lc[\f_m 

`
` cm nb_ p_]nil i  ̀^_]cmcih p[lc[\f_m �Ø - qb_l_ �Ø  cm 

_ko[f ni / c̀  [l] v cm _f_]nlc̀ c_ *̂ [h  ̂. inb_lqcm_  

^_

^_ cm nb_ p_]nil i  ̂̂ _]cmcih p[lc[\f_m �é-Ø- qb_l_ �é-Ø

cm nb_ hog\_l i  ̀nl[]ncih mo\mn[ncihm ih nb_ _f_]nlc̀ c_  ̂

[l] v
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=]]il^chafs* nb_ g[nb_g[nc][f `ilgof[ncih i` nb_ i\d_]ncp_ `oh]ncihm cm acp_h [m 

`iffiqm8 

                       '6( 

                       '7( 

                     '/.( 

Pb_ ai[f i` nb_ ijncgcm[ncih gi^_f cm ni `ch^ nb_ \_mn m_n i` [l]m ni \_ 

_f_]nlc`c_^ ch nb_ _Dcabq[s msmn_g* ]ihmc^_lcha nbl__ i\d_]ncp_ `oh]ncihm 

_rjl_mm_^ nblioab nb_ gchcgct[ncih i` nin[f _Dcabq[s ch`l[mnlo]nol_ ]imnm* 

ch]fo^cha nb_ _f_]nlc`c][ncih ]imnm �* ]imnm ̀ il chmn[ffcha nl[]ncih mo\mn[ncihm �é* [h^ 

g[chn_h[h]_ ]imnm �ì ih [ m_ag_hn v 'Ak, 6(9 gchcgct[ncih i` nb_ nin[f 

_hpclihg_hn[f ]imnm 'Ak, 7(9 g[rcgct[ncih i` [p_l[a_ nl[``c] ̂ _hmcns i` K? bs\lc^ 

nlo]em m_lp_^ ih [h _f_]nlc`c_^ m_ag_hn ]ihmc^_lcha nb_ j_l]_hn[a_ � i` nb_ 

[mmcah_^ nl[``c] `fiqm* l_f[n_^ ni nb_ K? bs\lc^ nlo]em ih _f_]nlc`c_^ [l]m* mi nb[n 

jØ c � ] �Ø ] �Ø 'Ak,/.(, Iil_ip_l* Ak, '/.( jichnm ion nb[n nb_ nin[f K? bs\lc^ 

nlo]e ̂ _g[h^ ih nb_ _f_]nlc`c_^ [l] gomn \_ m[ncm`c_^,  

Och]_ nb_ jlijim_^ mchaf_+f_p_f gofnc+i\d_]ncp_ J@L gi^_f ch]fo^_m 

^c``_l_hn ]lcn_lc[ ch nb_ i\d_]ncp_ `oh]ncih* nb_ L[l_ni ijncgcm[ncih q[m [jjfc_^ 

`il `ch^cha nb_ mifoncih i` nb_ gofnc+i\d_]ncp_ ijncgcm[ncih, Pb_ L[l_ni 

ijncgcm[ncih [cgm ni ̀ ch^ nb_ ijncg[f mifoncih [giha nb_ m_n i` ̀ _[mc\f_ mifoncihm 

]ihmc^_lcha [ff i\d_]ncp_ `oh]ncihm* ch mo]b [ q[s nb[n nb_l_ cm hi inb_l mifoncih 

nb[n ]iof^ ao[l[hn__ nb_ cgjlip_g_hn i` [hs i` nb_ ]ihmc^_l_^ i\d_]ncp_ 

`oh]ncihm �âh�i e �âh�
\i- � c E- 0 ~* qb_l_ �âh�

\i- cm nb_ L[l_ni ijncgog i` nb_ 

�êßi\d_]ncp_ `oh]ncih, Pb_l_`il_* chmn_[^ i` b[pcha [ mchaf_ mifoncih* nb_ gofnc+

i\d_]ncp_ ijncgcm[ncih a_h_l[n_m L[l_ni ijncg[f mifoncih [h^ nb_ ]ill_mjih^cha 

L[l_ni ̀ lihn qcnb nb_ hih+^igch[hn mifoncihm �âh�
\i%

Pb_l_ [l_ ^c``_l_hn n_]bhcko_m `il `ch^cha L[l_ni ijncgog [h^ mifpcha [ 

gofnc+i\d_]ncp_ ijncgcm[ncih jli\f_g fce_ nb_ q_cabn_^ mog g_nbi^ 'I[lf_l _n 
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k�HE ­«¬«\E ç+]ihmnl[chn g_nbi^ 'I[plin[m* 0..7(* _pifoncih[ls [failcnbgm 'Vbio 

_n [f,* 0.//(* _n], Diq_p_l* ch nbcm nb_mcm* q_ om_^ nb_ q_cabn_^ mog [jjli[]b ch 

qbc]b ̂ c``_l_hn q_cabn ]i_``c]c_hnm �à [l_ [mmcah_^ ni nb_ i\d_]ncp_ ̀ oh]ncihm mi 

nb[n nb_ mog i` nb_m_ q_cabnm cm _ko[f ni /* c,_, T �à c Eà ,  Pi g[e_ i\d_]ncp_ 

`oh]ncihm ]igj[l[\f_* _[]b ih_ i` nb_g q[m hilg[fct_^ \s ^cpc^cha cn qcnb cnm 

]ill_mjih^cha g[rcgog p[fo_m [m ̀ iffiqm8 

,

*
1

min,

1

1

a a s s a v

a A

a s a v

a A

r l x r n r

z
r l r n r

9

9

; ; &

)

; ; &

; & ; ; &

=

=
sx,n '//( 

'/0( 

'/1( 

Pb_l_`il_* nb_ i\d_]ncp_ `oh]ncih i` nb_ mchaf_+f_p_f gofnc+i\d_]ncp_ J@L 

gi^_f cm acp_h [m ̀ iffiqm8  

Pb_ l_mofncha g[nb_g[nc][f `ilgof[ncih i` nb_ jlial[ggcha gi^_f cm acp_h [m 

`iffiqm8 

'/2( 

'/3( 

'/4( 

'/5( 
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'/6( 

'/7( 

'0.( 

qb_l_* ^ [h^ VZ [l_ p_]nilm i` nb_ ^_]cmcih p[lc[\f_m �Ø [h^ �é-Ø* 

l_mj_]ncp_fs9 ̂ J [h^ VZ J [l_ nb_ ijncg[f mifoncih ̀ il nb_ p_]nilm ̂  [h^ VZ9 

Pb_ i\d_]ncp_ `oh]ncih i` nb_ mchaf_+f_p_f gofnc+i\d_]ncp_ J@L* i\n[ch_^ 

qcnb nb_ q_cabn_^ mog g_nbi^* ch qbc]b ̂ c``_l_hn q_cabn ]lcn_lc[ �à [l_ acp_h ni 

nb_ nbl__ i\d_]ncp_ `oh]ncihm 'ch`l[mnlo]nol_ ]imnm* _hpclihg_hn[f ]imnm* [h^ nb_ 

g[rcgcm[ncih i` [p_l[a_ nl[``c] ̂ _hmcns i` K? bs\lc^ nlo]em ih _f_]nlc`c_^ [l]m(* cm 

l_jiln_^ ch Ak, '/2(, ?ihmnl[chn '/3( cm l_f[n_^ ni nb_ [p[cf[\f_ \o^a_n ]ihmc^_lcha 

nin[f ch`l[mnlo]nol_ ]imnm j_l eg [h^ nin[f chmn[ff[ncih ]imnm i` nl[]ncih 

mo\mn[ncihm, ?ihmnl[chnm '/4( [l_ nb_ jiq_l ][j[]cns ]ihmnl[chnm* qb_l_ nb_ 

l_kocl_^ jiq_l i` K? bs\lc^ nlo]em m_lp_^ \s ih_ nl[]ncih mo\mn[ncih gomn hin 

\_ al_[n_l nb[h nb_ ][j[]cns i` nb[n nl[]ncih mo\mn[ncih, Eh ]ihmnl[chnm '/5(* [l]m 

m_f_]ncih gomn \_ ]ib_l_hn qcnb [ ]igj[nc\cfcns g[nlcr f* qb_l_ fÛá cm _ko[f ni 

/ c` nb_ [l] v cm _f_]nlc`c[\f_* inb_lqcm_* fÛá cm _ko[f ni ., =]]il^cha ni ]ihmnl[chnm 

'/6(* nb_ hog\_l i` nl[]ncih mo\mn[ncih ih nb_ _f_]nlc`c_^ [l] v gomn \_ al_[n_l 

il _ko[f nb[h nb_ gchcgog hog\_l i` nl[]ncih mo\mn[ncih �äàå-Ø i\n[ch_^ \s nb_ 

mcgof[ncih gi^_f, ?ihmnl[chnm '/7( [l_ l_f[n_^ ni nb_ \ch[ls h[nol_ i` p[lc[\f_m 

�Ø* qb_l_ �Ø cm _ko[f ni / c` nb_ li[^ [l] v cm _f_]nlc`c_^ [h^ . inb_lqcm_, Pb_ 

p[lc[\f_m �é-Ø ch ]ihmnl[chnm '0.( n[e_ jimcncp_ p[fo_m l_f[n_^ ni nb_ hog\_l i` 

nl[]ncih mo\mn[ncih ̀ il _[]b _f_]nlc`c_^ [l]* [h^ . c` nb_ li[^ [l] cm hin _f_]nlc`c_^,  

*&)& ANK HO%RK[KR SZRYO%UHPKIYO[K <2> SUJKR  

Pb_ jlijim_^ \c+f_p_f gofnc+i\d_]ncp_ J@L gi^_f `ch^m nb_ m_n i` [l]m ni 

\_ _f_]nlc`c_^ ch nb_ _Dcabq[s msmn_g ]ihmc^_lcha ^c``_l_hn ]lcn_lc[ c,_, nb_ 

gchcgcm[ncih i` nin[f nl[p_f ncg_* gchcgct[ncih i` nb_ ch`l[mnlo]nol_ [h^ 

_hpclihg_hn[f ]imnm* [h^ nb_ g[rcgct[ncih i` nb_ [p_l[a_ nl[``c] `fiq i` K? 
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bs\lc^ nlo]em ih _f_]nlc`c_^ [l]m, =^^cncih[ffs* nb_ \c+f_p_f J@L gi^_f ̂ _[fm qcnb 

`ch^cha hin ihfs nb_ m_n i` nb_ [l]m ni \_ _f_]nlc`c_^* \on [fmi* nb_ ][j[]cns 

_rj[hmcih i` mig_ _f_]nlc`c_^ [l]m* ]ihmc^_lcha nb_ [p[cf[\f_ \o^a_n, Kh nb_ ih_ 

b[h^* nb_ ][j[]cns _rj[hmcih i` nb_ _f_]nlc`c_^ [l]m ]iof^ ch]l_[m_ nb_ h_nqileJ¥ 

j_l`ilg[h]_ \s l_^o]cha nb_ h__^_^ nl[p_fcha ncg_* [h^ ih nb_ inb_l b[h^* cn 

[ffiqm bcab_l ij_l[ncpcns [h^ `f_rc\cfcns l_a[l^cha nb_ ch]l_g_hn i` K? bs\lc^ 

nlo]em ̂ _g[h^ ch nb_ ̀ onol_, =fmi* nblioab nb_ ][j[]cns _rj[hmcih* q_ ]iof^ b[p_ 

f[h_m ̂ _^c][n_^ ihfs ̀ il K? bs\lc^ nlo]em,  

Pb_ \c+f_p_f gofnc+i\d_]ncp_ J@L gi^_f [cgm ni []bc_p_ nb_ msmn_g 

ijncgcm[ncih l_a[l^cha nb_ n_]bhifiac][f [mj_]n i` nb_ _Dcabq[s msmn_g* nb_ 

][j[]cns _rj[hmcih* [h^ nb_ [mmcah_^ nl[``c] `fiqm ih nb_ h_nqile, =fmi* nb_ 

_f_]nlc`c][ncih i` nb_ li[^ m_ag_hn []bc_p_m nb_ \_h_`cnm `il nb_ jo\fc] 

[onbilcnc_m _rjl_mm_^ nblioab nb_ gchcgcm[ncih i` nb_ ?K0 _gcmmcihm, Pb_ \c+

f_p_f gi^_f  cm ^_p_fij_^ [m [h _rn_hmcih i` nb_ jl_pciomfs ^_`ch_^* nb_ mchaf_+

f_p_f gofnc+i\d_]ncp_ J@L gi^_f* ch qbc]b ^_]cmcih i` nb_ fiq_l f_p_f c,_, nl[``c] 

`fiq [mmcahg_hn jli\f_g* ch`fo_h]_ nb_ m_n i` nb_ [l]m ni \_ _f_]nlc`c_^ [h^ nb_ 

][j[]cns _rj[hmcih ch nb_ ojj_l f_p_f, Pb_ ]bic]_ i` nb_ ^_]cmcih+g[e_lm ch nb_ 

\c+f_p_f gofnc+i\d_]ncp_ J@L gi^_f ^_j_h^m ih nb_ ]iff[\il[ncih i` \inb f_p_fm* 

·�v¤v ª�v ¥��´ª��� �x ª�v ��·v¤ �v¶v�J¥ x�¸vu+jichn jli\f_g cm j[mm_^ ni nb_ ojj_l 

f_p_f,  Pb_ ionjon i` nb_ jlijim_^ \c+f_p_f ijncgcm[ncih cm nb_ m_n i` [l]m ni \_ 

_f_]nlc`c_^* ]ihmc^_lcha nb_ ][j[]cns _rj[hmcih* nb_ hog\_l i` nl[]ncih 

mo\mn[ncihm [h^ nb_ nl[``c] `fiq [mmcahg_hn i\n[ch_^ `lig nb_ fiq_l f_p_f, Eh 

`olnb_l* q_ ^_m]lc\_^ nb_ g[nb_g[nc][f `ilgof[ncihm i` nb_ ojj_l [h^ fiq_l 

f_p_f i` nb_ \c+f_p_f gofnc+i\d_]ncp_ J@L gi^_f, 

*&)&'& ANK ZVVKW RK[KR UL YNK HO%RK[KR SZRYO%UHPKIYO[K <2> SUJKR 

A[]b [l]  v [ b ch nb_ ojj_l f_p_f i` nb_ \c+f_p_f gofnc+i\d_]ncp_ J@L* cm 

[mmi]c[n_^ qcnb nb_ nl[``c] ̀ fiq {Ø
\h�Øi [h^ nl[p_f ncg_ �Øh{Ø- �Ø- �Øi i\n[ch_^ [m 

nb_ l_mofn i` nb_ nl[``c] ̀ fiq [mmcahg_hn ch nb_ fiq_l f_p_f, Pb_ hog\_l i` p_bc]f_m 
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omcha nb_ _Dcabq[s msmn_g cm [mmog_^ [m [ j_l]_hn[a_ � i` nb_ nl[``c] `fiq 

{Ø
\h�Øi [h^ cm ]ihmc^_l_^ nb[n p_bc]f_m b[p_ hi _hpclihg_hn[f cgj[]n qbcf_ 

nl[p_fcha ih nb_ _f_]nlc`c_^ m_]ncih i` nb_ _Dcabq[s h_nqile, 

Pb_ ion]ig_ i` nb_ ^_]cmcih g[echa* [h^ nb_ nl[hmjiln[ncih jf[hhcha 

jli]_mm cm i\n[ch_^ nblioab nb_ ojj_l f_p_f* qbc]b [cgm ni g_la_ nb_ chn_l_mn i` 

nb_ jo\fc] [onbilcnc_m [h^ nl[hmjiln[ncih ]igj[hc_m, Pb_ ojj_l f_p_f i` nb_ 

jlijim_^ \c+f_p_f gi^_f gchcgct_m nb_ nin[f ]imnm ]ihmc^_lcha _hpclihg_hn[f 

[h^ ch`l[mnlo]nol_ jichn i` pc_q* g[rcgcm[ncih i` [p_l[a_ nl[``c] ^_hmcns i` K? 

bs\lc^ nlo]em ih _f_]nlc`c_^ [l]m* nb_ gchcgcm[ncih i` nb_ nin[f nl[p_f ncg_ [h^ nb_ 

][j[]cns _rj[hmcih ]imnm* qbcf_ nb_ fiq_l f_p_f cm l_f[n_^ ni nb_ nl[``c] [mmcahg_hn 

jli\f_g, Pb_ ionjon i` nb_ ojj_l f_p_f ^_j_h^m ih nb_ nl[p_f ncg_ `oh]ncih i` 

nb_ fiq_l f_p_f [h^ nb_l_`il_* nb_ j_l]_cp_^ nl[p_f ncg_m i` nb_ om_lm, Eh nb_ 

ojj_l f_p_f* nb_ \c+f_p_f gofnc+i\d_]ncp_ J@L gi^_f ]ihmc^_lm nb_ _hpclihg_hn[f 

cgj[]n i` K? bs\lc^ nlo]em hin omcha nb_ _Dcabq[s msmn_g* mch]_ K? bs\lc^ nlo]em 

[l_ lohhcha ih E?A ^c_m_f gi^_ qb_h ^lcpcha ih hih+_f_]nlc`c_^ m_]ncihm, En 

_p[fo[n_m nb_ [^ijncih i` nb_ _Dcabq[s msmn_g ch nb_ h_nqile `lig nb_ ]imnm* 

nb_ nl[``c]* [h^ nb_ _hpclihg_hn[f jichn i` pc_q, =n nb_ m[g_ ncg_* cn n_h^m ni 

ijncgcm_ nb_ hog\_l i` _f_]nlc`c_^ [l]m [h^ ni ch]l_[m_ nb_ ][j[]cns i` nb_ 

_f_]nlc`c_^ [l]m '[^^cha gil_ f[h_m ih nb_ _f_]nlc`c_^ fche(* []]il^cha ni nb_ 

[p[cf[\f_ \o^a_n, 

Pb_ hig_h]f[nol_ i` nb_ ojj_l f_p_f i` nb_ jlijim_^ \c+f_p_f gofnc+

i\d_]ncp_ J@L gi^_f cm l_jiln_^ ch P[\f_ 1,  

DKLTO + V Jig_h]f[nol_ i` nb_ \c+f_p_f gofnc+i\d_]ncp_ J@L gi^_f

L[l[g_n_lm  

nå
Liq_l ]ihmogjncih i  ̀p_bc]f_ WeSb-egX 

�

L_l]_hn[a_ i  ̀nb_ [mmcah_  ̂nl[` c̀] f̀iq l_f[n_  ̂ni nb_ 

hog\_l i  ̀K? bs\lĉ  nlo]em ch nb_ _Dcabq[s msmn_g 



3. 

dÙ >[nn_ls ][j[]cns i  ̀nb_ p_bc]f_ WeSb-p_bX 

cµ Pin[f [p[cf[\f_ \o^a_n l_f[n_  ̂ni nb_ ][j[]cns _rj[hmcih 

WIci q^

c¶ Pin[f [p[cf[\f_ \o^a_n i  ̀nb_ _Dcabq[s msmn_g WIci q^

� ?ihp_lmcih ̀ []nil 

�Ø H_hanb i  ̀[l] v WegX 

xãØåÜ %�¥ª �x �k�v ]qQ��^

�Ø Qjj_l p[fo_ i  ̀nb_ ][j[]cns _rj[hmcih ih nb_ _f_]nlc̀ c_  ̂

[l]m v

@_]cmcih p[lc[\f_m 

`
` cm nb_ p_]nil i  ̀̂ _]cmcih p[lc[\f_m �Ø* qb_l_ �Ø cm 

_ko[f ni /* c̀  [l] v [ b cm _f_]nlc̀ c_ *̂ . inb_lqcm_ 

a

a cm nb_ p_]nil i  ̀ ^_]cmcih p[lc[\f_m 

�Ø* qb_l_ �Ø cm nb_ ][j[]cns _rj[hmcih ih nb_ 

_f_]nlc̀ c_  ̂[l]m 

^_

^_ cm nb_ p_]nil i  ̀ ^_]cmcih p[lc[\f_m 

�é-Ø* qb_l_ �é-Ø cm nb_ hog\_l i  ̀nl[]ncih mo\mn[ncihm ih 

_f_]nlc̀ c_  ̂[l] v [ b

=]]il^chafs* nb_ g[nb_g[nc][f `ilgof[ncih i` nb_ i\d_]ncp_ `oh]ncihm ch 

nb_ ojj_l f_p_f cm ̂ _m]lc\_^ [m ̀ iffiqm8 

'0/( 

'00( 

*
3min 1e a a a

a A

z C f l x
9

) ; ; '=x '01( 



3/ 

'02( 

Pb_ `clmn i\d_]ncp_ `oh]ncih cm l_f[n_^ ni gchcgcm[ncih i` nb_ nin[f nl[p_f 

ncg_ [h^ nb_ ]imnm i` nb_ ][j[]cns _rj[hmcih ih nb_ _f_]nlc`c_^ [l]m* qb_l_ � cm 

nb_ ]ihp_lmcih `[]nil 'Ak, 0/(, Pb_ m_]ih^ i\d_]ncp_ `oh]ncih cm l_f[n_^ ni nb_ 

ch`l[mnlo]nol_E ª¤kpª��� ¥´o¥ªkª���¥J k�u �k��ªv�k�pv p�¥ª¥ �x ª�v v�vpª¤�x�vu k¤p¥ 

ch nb_ _Dcabq[s msmn_g 'Ak, 00(, Pb_ nbcl^ i\d_]ncp_ `oh]ncih cm l_f[n_^ ni nb_ 

_hpclihg_hn[f ]imnm i` nb_ hih+_f_]nlc`c_^ [l]m 'Ak, 01(* [h^ nb_ ̀ iolnb i\d_]ncp_ 

`oh]ncih cm l_f[n_^ ni nb_ g[rcgcm[ncih i` [p_l[a_ nl[``c] ^_hmcns i` K? bs\lc^ 

nlo]em ih nb_ _f_]nlc`c_^ [l]m 'Ak, 02(,  

Och]_ nb_ jlijim_^ \c+f_p_f gofnc+i\d_]ncp_ J@L gi^_f cm ^_[fcha qcnb 

gofnc+i\d_]ncp_ ijncgcm[ncih* nb_ q_cabn_^ mog [jjli[]b cm om_^ mi nb[n nb_ 

hilg[fct[ncih i` nb_ i\d_]ncp_ `oh]ncihm cm i\n[ch_^ \s ^cpc^cha cn qcnb cnm 

]ill_mjih^cha g[rcgog p[fo_m* [m `iffiqm8 

'03(

'04( 

'05( 

'06( 
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=]]il^chafs* nb_ i\d_]ncp_ `oh]ncih i` nb_ \c+f_p_f gofnc+i\d_]ncp_ J@L 

gi^_f cm acp_h [m ̀ iffiqm8 

'07(

'1.( 

Pb_ ]ihmnl[chnm i` nb_ ojj_l f_p_f i` nb_ ijncgct[ncih gi^_f [l_ l_jiln_^ 

[m ̀ iffiqm8 

'1/( 

'10( 

'11( 

*

,
a a

e a a s s a '12( 

'13( 

'14( 

'15( 

'16( 

'17( 

'2.( 

0,..,a ay u9 '2/( 
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qb_l_* ^$ _ [h^ VZ [l_ p_]nilm i` nb_ ^_]cmcih p[lc[\f_m �Ø* �Ø [h^ �é-Ø* 

l_mj_]ncp_fs9 ̂ J * _J [h^ VZJ [l_ nb_ ijncg[f mifoncih ̀ il nb_ p_]nilm ̂ $ _ [h^ VZ9 

Pb_ i\d_]ncp_ `oh]ncih u [cgm ni gchcgcm_ nb_ nin[f nl[p_f ncg_* 

ch`l[mnlo]nol_ [h^ _hpclihg_hn[f ]imnm [h^ g[rcgcm_ nb_ [p_l[a_ nl[``c] ̂ _hmcns 

i` nb_ K? bs\lc^ nlo]em ih nb_ _f_]nlc`c_^ [l]m 'Ak, 1.(, Pb_ ]ihmnl[chn '1/( cm nb_ 

nl[``c] `fiq [mmcahg_hn* i\n[ch_^ [m nb_ `cr_^+jichn mifoncih i` nb_ fiq_l f_p_f 

jli\f_g, ?ihmnl[chnm '10( [l_ l_f[n_^ ni nb_ ][j[]cns _rj[hmcih i` nb_ _f_]nlc`c_^ 

[l]m* _rjl_mm_^ ch nb_ hog\_l i` f[h_m, Pb_ ]ihmnl[chn '11( cm l_f[n_^ ni nb_ 

chp_mng_hn ]imnm `il nb_ ][j[]cns _rj[hmcihm qbc]b gomn \_ ch ]ill_mjih^_h]_ 

qcnb nb_ [p[cf[\f_ \o^a_n cµ, Pb_l_`il_* gi^_f ]bim_m nb_ [l]m* [giha nb_ m_n i` 

_f_]nlc`c_^ [l]m* `il nb_ ][j[]cns _rj[hmcih* []]il^cha ni nb_ \o^a_n fcgcn[ncih, 

Pb_ ]ihmnl[chnm '12( [l_ l_f[n_^ ni nb_ ][j[]cns ]ihmnl[chn i` nb_ mo\mn[ncihm* 

qb_l_ s cm nb_ [p_l[a_ mj__^ i` p_bc]f_ [h^ � cm nb_ j_l]_hn[a_ i` nb_ [mmcah_^ 

nl[``c] `fiq {Ø
\h�Øi l_f[n_^ ni nb_ hog\_l i` K? bs\lc^ nlo]em, Pb_ _h_las 

]ihmogjncih i` nb_ hog\_l i` K? bs\lc^ nlo]em ni \_ omcha nb_ _Dcabq[s msmn_g 

mbiof^ \_ fiq_l nb[h nb_ ][j[]cns né i` nb_ nl[]ncih mo\mn[ncihm �é-Ø, Pb_ 

]ihmnl[chn '13( mn[n_m nb[n nb_ `cr_^* ch`l[mnlo]nol_* nl[]ncih mo\mn[ncihm [h^ 

g[chn_h[h]_ ]imnm i` nb_ _Dcabq[s msmn_g ]ihmc^_lcha nb_ fc`_+]s]f_ � i` 0. 

s_[lm* mbiof^ \_ fiq_l nb[h nb_ [p[cf[\f_ \o^a_n c¶, ?ihmnl[chnm '14( [l_ l_f[n_^ 

ni nb_ \[nn_ls ][j[]cns i` nb_ K? bs\lc^ nlo]em omcha nb_ _Dcabq[s msmn_g, 

?ihmnl[chnm '15( ^_n_lgch_ nb_ hog\_l i` nl[]ncih mn[ncihm ih _f_]nlc`c_^ [l]m* 

qbc]b mbiof^ \_ al_[n_l il _ko[f nb[h nb_ hog\_l i` nl[]ncih mo\mn[ncihm �äàå-Ø

i\n[ch_^ [m [ l_mofn i` nb_ nl[]ncih mo\mn[ncih gi^_f, ?ihmnl[chnm '16( [l_ l_f[n_^ 

ni nb_ fiq_l [h^ ojj_l p[fo_m i` nb_ ^_]cmcih p[lc[\f_ l_f[n_^ ni nb_ ][j[]cns 

_rj[hmcih, Pb_l_`il_* c` nb_l_ cm [ ][j[]cns _rj[hmcih ih nb_ _f_]nlc`c_^ [l]* nb_ 

^_]cmcih p[lc[\f_ �Ø n[e_m nb_ p[fo_m `lig . ni nb_ ojj_l p[fo_ �Ø* [h^ . 

inb_lqcm_, ?ihmnl[chnm '17( [l_ l_f[n_^ ni nb_ \ch[ls h[nol_ i` p[lc[\f_m �Ø* 

qb_l_ �Ø cm _ko[f ni / c` nb_ li[^ [l] v cm _f_]nlc`c_^ [h^ . inb_lqcm_, Pb_ ̂ _]cmcih 

p[lc[\f_m ch ]ihmnl[chnm '2.( [l_ l_f[n_^ ni nb_ hog\_l i` nl[]ncih mo\mn[ncihm ih 
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nb_ _f_]nlc`c_^ [l]m* qbc]b ][h n[e_ p[fo_m al_[n_l nb[h il _ko[f ni ., ?ihmnl[chn 

'2/( cm l_f[n_^ ni nb_ ^cm]l_n_ h[nol_ i` p[lc[\f_ �Ø,  

*&)&(& ANK RU\KW RK[KR UL YNK HO%RK[KR SZRYO%UHPKIYO[K <2> SUJKR 

Pb_ fiq_l f_p_f i` nb_ jlijim_^ \c+f_p_f gofnc+i\d_]ncp_ J@L gi^_f cm 

l_f[n_^ ni nb_ nl[``c] `fiq [mmcahg_hn jli\f_g, Eh nb_ _Dcabq[s msmn_g* cn cm 

[mmog_^ nb[n p_bc]f_m [l_ nl[p_ffcha qcnb [p_l[a_ mj__^ s A[]b fche v ih li[^ 

m_]ncih cm [mmi]c[n_^ qcnb [ nl[``c] `fiq {Ø* f_hanb �Ø [h^ ][j[]cns xØ, Pb_ 

[mmcahg_hn i` nl[``c] `fiqm {Ø
\ q[m i\n[ch_^ [jjfscha nb_ OQA nl[``c] [mmcahg_hn 

gi^_f '?[m]_nn[* 0..7(, Eh a_h_l[f* nb_ OQA [mmcahg_hn gi^_f mcgof[n_m nb_ 

mojjfs+^_g[h^ chn_l[]ncih ch nb_ nl[hmjiln[ncih msmn_g* qb_l_ nb_ chjon 

j[l[g_n_lm [l_ l_f[n_^ ni nb_ h_nqile ]b[l[]n_lcmnc]m 'f_hanb i` [l]m* ilcach+

^_mnch[ncih g[nlcr* ][j[]cns* `l__+`fiq nl[p_f ncg_m* _n],(* [h^ nb_ ionjon cm nb_ 

nl[``c] ̀ fiq [mmcahg_hn,  

A[]b [l] v [ b cm [mmi]c[n_^ qcnb ^_g[h^ yæÛ \_nq__h ilcach � [h^ 

^_mnch[ncih hi^_ y* mi nb[n yæÛ [ e# qb_l_ e cm nb_ ^_g[h^ p_]nil, Pb_ \ch[ls 

p[lc[\f_ wØ-â
æÛ  cm _ko[f ni / c` j[nb � � jæÛ \_nq__h ilcach+^_mnch[ncih j[clm h�- yi

nl[p_lm_m fche v [ b* [h^ . inb_lqcm_, Pb_ ) ^_hin_m nb_ fche+j[nb ch]c^_h]_ 

g[nlcr* mi nb[n wØ-â
æÛ  [ c% Pb_ m_n i` [ff lion_m � ]ihh_]ncha nb_ ilcach [h^ 

^_mnch[ncih hi^_m h�- yi cm ̂ _hin_^ [m [m jæÛ* mi nb[n � � jæÛ,  

Eh nb_ OQA* om_lm n_h^ ni ]biim_ nb_ lion_ j[nbm []]il^cha ni nb_cl 

j_l]_jncih l_f[n_^ ni nb_ gchcgog nl[p_f ncg_ ̀ il l_[]bcha nb_ ̂ _mnch[ncih ch nb_ 

�vª·�¤�H 9�v¤vx�¤vE ª�v 0���ª ��uv� ·k¥ ´¥vu x�¤ �oªk����� u¤�¶v¤¥J ¤�´ªv 

]bic]_m* [h^ cn cm [mmog_^ nb[n nb_ om_lm [fq[sm nls ni g[rcgcm_ nb_cl j_l]_cp_^ 

nl[p_f oncfcns* i` ]biimcha lion_ � `lig [ m_n i` lion_m jæÛ* \[m_^ ih nb_ ]oll_hn 

nl[p_f ch`ilg[ncih, =^^cncih[ffs* � ̂ _hin_m nb_ p_]nil i` nb_ jli\[\cfcnc_m �æÛ
â  � �

nb[n nb_ om_l nl[p_fcha ̀ lig ilcach � ni ̂ _mnch[ncih y qcff ]biim_ j[nb �# � � jæÛ# 

qbcf_ n cm nb_ j[nb ]bic]_ jli\[\cfcns g[nlcr* � � n,  
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)�¤ pk�p´�kª��� ����¥J ª¤kxx�p x��·¥ ·v ´¥vu &�k�J¥ k���¤�ª�� ok¥vu �� ª�v 

cgjfc]cn j[nb _hog_l[ncih, Pb_ [failcnbg om_m nb_ Hiacn j[nb ]bic]_ gi^_f [h^ 

`ch^m nb_ m_n i` _``c]c_hn j[nbm* c,_, nb_ m_n i` nb_ mbiln_mn j[nbm* \[m_^ ih nb_ 

����¥J p�¥ª¥H 9�v vx`c]c_hn fchem [l_ fchem h~- �i ch qbc]b nb_ ]imnm i` nb_ mbiln_mn 

j[nb `lig [h ilcach � ni nb_ chcnc[f hi^_ ~ i` nb[n fche cm f_mm nb[h nb_ ]imn i` nb_ 

mbiln_mn j[nb ̀ lig ilcach ni nb_ ̀ ch[f hi^_ �# '?[m]_nn[* 0..7(% 9�v ����¥J p�¥ª¥ k¤v 

][f]of[n_^ qcnb nb_ gi^c`c_^ >LN fche nl[p_f ncg_ ̀ oh]ncih �Øh{Ø- �Ø- �Øi 'Ak, 22(, 

9�v ¢¥v´u� p�uv �x &�k�J¥ k���¤�ª�� '?[m]_nn[* /776( cm l_jiln_^ ch =failcnbg /, 

9�v ��¢´ª ¢k¤k�vªv¤¥ �x &�k�J¥ k���¤�ª�� k¤vG

8 y h�- yi  cm nb_ ̂ _g[h^ \_nq__h nb_ ilcach �[h^ ̂ _mnch[ncih y

8 �hvi cm nb_ ]imn i` [l] v [ b* _rjl_mm_^ [m nb_ nl[p_f ncg_ `oh]ncih 

�Øh{Ø- �Ø - �Øi

8 � cm nb_ j[l[g_n_l i^ nb_ Hiacn gi^_f 

8 {Øhvi cm nb_ ̀ fiq i` [l] v 

8 z��h�i cm nb_ nin[f `fiq _hn_lcha [n hi^_ � '[]]il^cha ni nb_ nl__ `lig 

ilcach �(

8 t�h~i cm nb_ q_cabn i` hi^_ ~* ']ihmc^_lcha ilcach �(

8 �vhvicm nb_ q_cabn i` [l] v

8 ���h�i cm nb_ [l] [^^_^ ni nb_ hi^_ � '[]]il^cha ni nb_ nl__ ̀ lig ilcach �(

8 ��yh�i cm nb_ hi^_ ch �êß jimcncih i` nb_ hi^_ fcmn il^_l_^ \s [m]_h^cha 

gchcgog ]imn '[]]il^cha ni nb_ nl__ i` [h ilcach �(

8 uÚh~icm nb_ ]imn i` nb_ mbiln_mn j[nb niq[l^m hi^_ v '[]]il^cha ni nb_ 

nl__ i` [h ilcach �(

8 �}���z���v�} hx- � Z uÚ - ��yi cm [ ̀ oh]ncih nb[n ][f]of[n_m nb_ gchcgog 

j[nb ]imnm acp_h nb_ ]imnm p_]nil �hvi* nb_ ilcach � [h^ nb_ il^_l_^ fcmn 

��y,
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  2TQWYS[RU ) £ DRO oqY{Xn UnXY nZ %iSk�q Skfnpishl

/ ';VS[SKTS`K[SWV' Ehjon j[l[g_n_lm [h^ ̂ [n[ 

0 
yh�- yi- �hvi- �- {hvi- z��h�i- t�h~i- �vhvi- ���h�i- ��yh�i- uxh~i-

�}���z���v�}hx- � Z ux- ��yi

1 LUW KGIN v � iØ

2 {hvi c D

3 LUW KGIN i � iæ

4            Sh�i c E

5            WZT �}���z���v�}hx- � Z ux- ��yi

6 � c E

7 WKVKGY 

/. � c � a E. � c ��yh�i. th�i c D

// LUW KGIN v [ cph�i -]ihp_lacha [l]m ni hi^_ 9- 

/0 ~ c ~�hvi. �hvi c D

/1 OL uÚh~i d uÚh�i YNKT

/2 �vhvi c t�h~i \ z�� jb
êhØi

ô
k . t�h�i c t�h�i a�vhvi

/3 ORXK 

/4 �vhvi c D

/5 ZTYOR � c �

/6 LUW KGIN ~ � i�y

/7 z��h~i c D

0. LUW KGIN y � iy

0/ z��hyi c yh�- yi

00 � c �

01 WKVKGY 

02 � c ��yh�i. � c � b E

03 LUW KGIN v � cph�i -]ihp_lacha [l]m ni hi^_ 9- 

04 ~ c ~�hvi. z c z��h�i \
íØhØi

Öåhái

05 {hvi c {hvi a z. ~ c ~�hvi. z��h~i c z��h~i a z

06 ZTYOR � c v       f� c ��yh�ig
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=]]il^chafs* nb_ hig_h]f[nol_ i` OQA nl[``c] [mmcahg_hn gi^_f cm 

jl_m_hn_^ ch P[\f_ 2,

DKLTO , V Pb_ hig_h]f[nol_ i` OQA gi^_f

O_nm 

l O_n i  ̀hi^_m � [ l

b O_n i  ̀[l]m v [ b

m O_n i  ̀ilcach hi^_m � [  m

e O_n i  ̀̂ _mnch[ncih hi^_m y [  e

L[l[g_n_lm  

yæÛ Pl[p_f ̂ _g[h  ̂̀ il ilcach+^_mnch[ncih j[clm h�- yi

næÛ O_n i  ̀[ff j[nbm ]ihh_]ncha ilcach+^_mnch[ncih j[clm  

�´ Bl__+̀ fiq ncg_ 

xØ ?[j[]cns i  ̀fche v [ b

xã =^ ĉncih[f ][j[]cns i  ̀f[h_ 

�- � L[l[g_n_lm i  ̀>LN ]imn ̀ oh]ncih 

R[lc[\f_m 

{Ø
Pl[` c̀] ̀ fiq i  ̀fche v [ b

�Ø
?[j[]cns _rj[hmcih i  ̀nb_ _f_]nlc̀ c_  ̂[l]m v [ b
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Pb_ fiq_l f_p_f i` nb_ jlijim_^ \c+f_p_f gofnc+i\d_]ncp_ J@L gi^_f cm 

jl_m_hn_^ [m ̀ iffiqm8 

'20( 

'21( 

F75A5 

             '22( 

Pb_ nl[p_f ncg_ `oh]ncih �Øh{Ø- �Ø- �Øi cm acp_h [m nb_ gi^c`c_^ >LN nl[p_f 

]imnm `oh]ncih 'Ak, 22(, Eh nb_ nl[p_f ncg_ `oh]ncih* {Ø cm nb_ nl[``c] `fiq i` fche v* 

xØ cm nb_ ][j[]cns i` fche v [ b* �´ cm nb_ `l__+`fiq nl[``c] ncg_* xã  cm nb_ ][j[]cns 

i` nb_ f[h_* �Ø cm nb_ ojj_l+f_p_f ^_]cmcih p[lc[\f_ l_f[n_^ ni nb_ ][j[]cns 

_rj[hmcih m__h [m nb_ hog\_l i` f[h_m ni \_ [^^_^ ih nb_ _f_]nlc`c_^ fchem v [

b* �Ø cm nb_ ojj_l+f_p_f ^_]cmcih p[lc[\f_ nb[n n[e_m nb_ p[fo_ / c` nb_ [l] cm 

_f_]nlc`c_^ [h^ . inb_lqcm_* [h^ nb_ j[l[g_n_lm i` nb_ nl[p_f ]imnm ̀ oh]ncihm [l_ 

� [h^ �,  

Pb_ I_nbi^ i` Oo]]_mmcp_ =p_l[a_m 'IO=+B=( cm om_^ ni ̀ ch^ nb_ mifoncih 

i` nb_ `cr_^+jichn jli\f_g omcha `fiq [p_l[acha nblioab cn_l[ncihm �, Pb_ 

[failcnbg ]ihp_la_m qb_h nb_ ]oll_hn mifoncih i` cn_l[ncih � `[ffm \_sih^ nb_ 

jl_^_`ch_^ nbl_mbif^ '?[m]_nn[* 0..7(, Pb_ [failcnbg mn[lnm `lig [ `_[mc\f_ 

mifoncih {´ � pÝ* [h^* [n _[]b cn_l[ncih �# cn _mncg[n_m nb_ `fiqm {â ]ihmc^_lcha 

nb_ jl_pciom mifoncih [n cn_l[ncih � b E,  =m [fl_[^s g_hncih_^* `fiqm {Û
â [l_ 

pk�p´�kªvu ´¥��� &�k�J¥ k���¤�ª��H 9�v¤v`il_* nb_ `l[g_qile i` nb_ IO=+B= '23+

26( qb_l_ 3; cm nb_ p_]nil ]imnm i\n[ch_^ qcnb nl[p_f ]imnm ̀ oh]ncih �Øh{Ø- �Ø- �Øi* 

[n _[]b cn_l[ncih �# [h^ �â cm nb_ mn_j mct_* cm l_jiln_^ [m ̀ iffiqm8 
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'23( 

'24( 

'25( 

'26( 

+& A63 @=9BA7=< />>?=/16 

Eh a_h_l[f* nb_l_ [l_ ̂ c``_l_hn g_nbi^m ̀ il mifpcha nl[hmjiln[ncih h_nqile 

^_mcah jli\f_gm ^_j_h^cha ih nb_ ]igjf_rcns i` nb_ g[nb_g[nc][f gi^_f* nb_ 

mct_ i` nb_ nl[hmjiln[ncih h_nqile* _n], '_,a, _r[]n* b_olcmnc]m* g_n[b_olcmnc]m 

[jjli[]b_m(, Sbcf_ nb_ ijncg[fcns i` nb_ _r[]n [jjli[]b_m cm [fq[sm ao[l[hn__^* 

nb_ ncg_ h__^_^ `il mifpcha JL+b[l^ jli\f_gm ]iof^ \_ _rjih_hnc[f, Diq_p_l* 

nbcm ]iof^ \_ ip_l]ig_ qcnb nb_ [jjfc][ncih i` b_olcmnc]m [h^ g_n[b_olcmnc]m 

[jjli[]b_m* qbc]b acp_ nb_ ̀ _[mc\f_ mifoncih nb[n cm ]fim_ ni nb_ ijncg[f mifoncih* 

nb_ mi+][ff_^* h_[l+ijncg[f mifoncih, Oig_ncg_m nb_ [jjfc][ncih i` b_olcmnc] 

[failcnbgm ]iof^ \_ _``_]ncp_ mch]_ nb_s n_h^ ni \_ [^domn_^ [h^ `ilgof[n_^ `il 

nb_ j[lnc]of[l jli\f_g mifpcha ch []]_jn[\f_ ]igjon[ncih ncg_, Diq_p_l* ch 

inb_l ][m_m* nb_ ]igjf_rcns i` nb_ jli\f_g ]iof^ \_ kocn_ ̂ c``c]ofn ni b[h^f_ qcnb 

b_olcmnc]m [failcnbgm* qbc]b ]iof^ \_ mifp_^ qcnb nb_ [jjfc][ncih i` g_n[b_olcmnc] 

[failcnbgm '_,a, ]ig\ch[nilc[f ijncgcm[ncih jli\f_gm* hih+fch_[l jli\f_gm* 

gofnc+]lcn_lc[ jli\f_gm* _n],(, Eh a_h_l[f* nb_ gimn mjl_[^ g_n[b_olcmnc] 

[failcnbgm `il mifpcha nl[hmjiln[ncih h_nqile ^_mcah jli\f_gm [l_ C_h_nc] 

=failcnbgm* LOK* Ocgof[n_^ =hh_[fcha* _n],* Efcijiofio _n [f, '0./7(, Pbom* ch nbcm 

m_]ncih [l_ ^_m]lc\_^ nb_ [failcnbgm om_^ `il mifpcha nb_ jlijim_^ nb_ mchaf_+

f_p_f [h^ nb_ \c+f_p_f gofnc+i\d_]ncp_ J@L,  



4.4.

+&'&�ANK�XURZYOUT�GVVWUGIN�LUW�YNK XOTMRK%RK[KR SZRYO%UHPKIYO[K�

<2> SUJKR

Pb_�jlijim_^�mchaf_+f_p_f�gofnc+i\d_]ncp_�J@L gi^_f�q[m�^_p_fij_^�ch�

I[nf[\*�qb_l_�nb_�_r[]n�mifp_l�nb[n�ch]fo^_m ]on�a_h_l[ncih�[h^�nb_�\l[h]b�[h^�

\ioh^�g_nbi^�q[m�om_^�[m�[�mifoncih�[jjli[]b,�Pb_�`l[g_qile�i`�nb_�mifoncih�

[jjli[]b�`il�nb_�cm�jl_m_hn_^� chch Bcaol_ 2,2, Pb_�jli]_mm�mn[lnm�qcnb�fi[^cha�nb_�

h_nqile�̂ [n[�[h^�cm�̀ iffiq_^�\s�nb_�][f]of[ncih�i`�nb_�nl[``c]�̀ fiq�[mmcahg_hn,�=m�

jl_pciomfs�g_hncih_^*�nb_�i\n[ch_^�nl[``c]�`fiq�[mmcahg_hn�cm�`cr_^�[h^�cm�om_^�

`il�][f]of[ncha�nb_�hog\_l�i`�nl[]ncih�mo\mn[ncihm�[h^*�nb_�i\d_]ncp_�`oh]ncih�i`�

nb_�mchaf_+f_p_f�gofnc+i\d_]ncp_�J@L gi^_f,��

7SQ\YO�,& Pb_�̀ l[g_qile�i`�nb_�mchaf_+f_p_f�gofnc+i\d_]ncp_�J@L
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+&(& ANK XURZYOUT GVVWUGIN LUW YNK HO%RK[KR SZRYO%UHPKIYO[K <2> 

SUJKR 

C_h_l[ffs* nb_ \c+f_p_f J@Lm [l_ j_l]_cp_^ [m ih_ i` nb_ gimn ^c``c]ofn 

jli\f_gm mch]_ nb_ ijncgcm[ncih i` nb_ ojj_l f_p_f ^_j_h^m ih nb_ mifoncih i` 

nb_ fiq_l+f_p_f jli\f_g, Oig_ncg_m* nb_ \c+f_p_f J@L gi^_f cm `ilgof[n_^ [m [ 

mchaf_ f_p_f gi^_f ch qbc]b nb_ fiq_l f_p_f ]iof^ \_ [ff_a_^ [m [ ]ihmnl[chn i` nb_ 

g[ch jli\f_g, Och]_ nb_ fiq_l+f_p_f gi^_f ]ihmcmnm i` [ hih+fch_[l ]ihmnl[chn* 

nb_ \c+f_p_f J@L cm [ hih+]ihp_r gchcgcm[ncih jli\f_g nb[n l_kocl_m [^p[h]_^ 

[jjli[]b_m `il i\n[chcha nb_ mifoncih* mo]b [m a_h_nc] [failcnbgm, Pb_ 

[jjfc][ncih i` nb_ a_h_nc] [failcnbg `l[g_qile ^_gihmnl[n_^ nb_ _``_]ncp_h_mm 

ch ̀ ch^cha aii^+ko[fcns mifoncihm ̀ il ̂ c``_l_hn mct_m i` nb_ \c+f_p_f J@L* _mj_]c[ffs 

qb_h nb_ ]igjf_rcns i` nb_ `ilgof[ncih '_,a, \ca hog\_l i` p[lc[\f_m [h^ 

]ihmnl[chnm* ]igjfc][n_^ i\d_]ncp_ `oh]ncih* _n],( l_kocl_m [^p[h]_^ mifpcha 

n_]bhcko_m* qbc]b g[e_m nb_g mocn[\f_ ̀ il h_nqile ̂ _mcah jli\f_g mifpcha,  

Pblioab nb_ i\m_lp[ncih i` nb_ _pifoncih jli]_mm_m ch h[nol_* m]c_hncmnm 

^cm]ip_l_^ mig_ _pifoncih jlij_lnc_m qbc]b f_[^ ni nb_ ]l_[ncih i` nb_ 

_pifoncih[ls [failcnbgm nb[n ]iof^ \_ [jjfc_^ `il mifpcha [ f[la_ hog\_l i` 

jli\f_gm ch p[lciom `c_f^m* [m q_ff [m ch nl[hmjiln[ncih, Kh_ i` nb_m_ [failcnbgm* 

nb_ a_h_nc] [failcnbg jlijim_^ \s Fibh D, Diff[h^ '/762(* cm ok¥vu �� &k¤·��J¥ 

nb_ils i` _pifoncih [h^ nb_ jli]_mm i` m_f_]ncih ch nb_ h[nol_ ch qbc]b nb_ 

mnliha_mn ch^cpc^o[fm ch nb_ jijof[ncih b[p_ nb_ \caa_mn ]b[h]_ i` molpcpcha [h^ 

]l_[ncha h_q i``mjlcha* 'Diff[h^* /762( , Pb_ ^c``_l_h]_m \_nq__h nb_ a_h_nc] 

g[n_lc[f i` nb_ nqi ]ihm_]oncp_ a_h_l[ncihm [l_ p_ls mg[ff* \on cn b[m \__h 

hinc]_^ nb[n nb_m_ ]b[ha_m [l_ \_]igcha gil_ mcahc`c][hn nblioab nb_ 

_pifoncih[ls jli]_mm* f_[^cha ni nb_ ]l_[ncih i` h_q mj_]c_m, Pbom* nb_ ch^cpc^o[fm 

·�� ���v¤�ª Movªªv¤N �v�vª�p ¢¤�¢v¤ª�v¥ k�u �v�v¥ x¤�� ª�v ¢¤v¶��´¥ �v�v¤kª���¥E

b[p_ [ al_[n_l ]b[h]_ i` molpcp[f, 

Pb_ a_h_m i` _[]b ch^cpc^o[f ch nb_ jijof[ncih [l_ qlcnn_h ch 

]bligimig_m* qbc]b nb_s l_]_cp_ `lig nb_cl j[l_hnm, Pb_ c^_[ i` nb_ a_h_nc] 
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[failcnbgm cm nb[n _[]b ch^cpc^o[f ch nb_ jijof[ncih l_jl_m_hnm ih_ mifoncih9 _[]b 

jijof[ncih ]ihmcmnm i` [ m_n i` ch^cpc^o[fm* l_jl_m_hn_^ \s ]bligimig_m [h^ 

omo[ffs ]igjim_^ i` t_lim [h^ ih_m qbc]b l_jl_m_hn [ mifoncih i` [ jli\f_g, Bil 

`ch^cha l_mofn i` nb_ jli\f_g* cn cm h_]_mm[ls ni ̂ _n_lgch_ nb_ i\d_]ncp_ ̀ oh]ncih* 

[h^ [l_ ]ihmc^_l_^ nbim_ mifoncihm nb[n b[p_ [ \_nn_l p[fo_ i` nb_ i\d_]ncp_ 

`oh]ncih 'fiq_l p[fo_m ch nb_ ][m_ i` nb_ gchcgcm[ncih jli\f_g( `il nb_ `olnb_l 

m_f_]ncih jli]_mm, Eh nb_ ][m_ i` nb_ gchcgcm[ncih jli\f_g* a_h_nc] [failcnbgm 

n_h^ ni `ch^ nb_ fi][f gchcgog ch nb_ [l_[ i` `_[mc\f_ mifoncihm* ]ihmc^_lcha nb_ 

_hncl_ jijof[ncih, Pb_ hog\_l i` ch^cpc^o[fm ch nb_ jijof[ncih ^_j_h^m ih nb_ 

^cg_hmcih i` nb_ jli\f_g, Qmo[ffs* nb_s [l_ m_f_]n_^ l[h^igfs* nbioab liof_nn_ 

m_f_]ncih* niolh[g_hn m_f_]ncih* _n], Eh h[nol_* nbim_ mifoncihm qiof^ b[p_ [ 

al_[n_l ]b[h]_ i` ]l_[ncha h_q i``mjlcha, Kh nb_ m_f_]n_^ ch^cpc^o[fm 'mifoncihm( 

]iof^ \_ j_l`ilg_^ a_h_nc] gi^c`c][ncihm* mo]b [m nb_ m_f_]ncih i` nqi 

ch^cpc^o[fm `il _r]b[hacha a_h_nc] ch`ilg[ncih nblioab nb_ ^c``_l_hn nsj_m i` 

]limmip_l ij_l[ncihm* il nblioab nb_ gon[ncihm, Pbcm jli]_mm cm l_j_[n_^ ohncf 

nb_ mnijjcha ]lcn_lc[ [l_ g_n* mo]b [m _r]__^_^ hog\_l i` a_h_l[ncihm,  

Pb_ `fiq ]b[ln i` nb_ mifoncih [jjli[]b i` nb_ jlijim_^ \c+f_p_f gofnc+

i\d_]ncp_ J@L gi^_f cm jl_m_hn_^ ch Bcaol_ 3, Ehcnc[ffs* q_ ]ihmc^_l_^ [ff ^[n[ 

l_f[n_^ ni nb_ h_nqile* [h^ nb_ j[l[g_n_lm i` nb_ a_h_nc] [failcnbg, =n nb_ 

\_achhcha* ch nb_ ̀ clmn a_h_l[ncih 'cn_l[ncih(* nb_ chcnc[f mifoncih {~��à
´ cm l[h^igfs 

a_h_l[n_^ [h^ ]igjim_^ i` nb_ ^_]cmcih p[lc[\f_m l_f[n_^ ni nb_ _f_]nlc`c][ncih 

i` nb_ fchem v ch nb_ h_nqile, Pb_h* nb_ nl[``c] `fiq [mmcahg_hn `lig nb_ fiq_l 

�v¶v�J¥ x�¸vu+jichn jli\f_g mifoncih cm i\n[ch_^ nblioab IO= [h^ =failcnbg /, 

Pb_ nl[p_f ncg_ ̀ oh]ncih cm ][f]of[n_^ []]il^cha ni nb_ 'Ak, 22(E ·���v ª�v u¤�¶v¤J¥ 

lion_ ]bic]_ cm i\n[ch_^ nblioab nb_ Hiacn gi^_f, =]]il^cha ni nb_ i\n[ch_^ 

[mmcahg_hn i` nb_ nl[``c] `fiqm {Ø
\h�Øi* nb_ hog\_l i` nb_ h__^_^ nl[]ncih 

mo\mn[ncihm ih _[]b _f_]nlc`c_^ [l] cn cm ][f]of[n_^ []]il^cha ni nb_ j_l]_hn[a_ �

i` nb_ p_bc]f_m omcha nb_ _Dcabq[s msmn_g* l_f[n_^ ni nb_ K? bs\lc^ nlo]em, Eh nb_ 

h_rn mn_j* nb_ mifoncih i` nb_ ojj_l f_p_f cm i\n[ch_^* ]ihmc^_lcha i\d_]ncp_ 

`oh]ncih u* [h^ ]ihmnl[chnm '1.+2/(, Pb_ jli]_mm cm l_j_[n_^ chn_l[]ncp_fs* ohncf 



4141

nb_�g[rcgog�hog\_l�i`�a_h_l[ncihm* häØî cm�l_[]b_^,��Pb_�`ch[f�ionjon�i`�nb_�

[failcnbg�cm�nb_�h_nqile�^_mcah�qcnb�nb_�m_n�i`�[l]m�ni�\_�_f_]nlc`c_^�[h^�nb_�

][j[]cns�_rj[hmcih i`�nb_�m_f_]n_^�_f_]nlc`c_^�[l]m,

7SQ\YO�-&�Bfiq�]b[ln i`�nb_�\c+f_p_f�J@L gi^_f
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Pb_ jm_o^i ]i^_ i` nb_ a_h_nc] [failcnbg `il mifpcha nb_ jlijim_^ \c+

f_p_f gofnc+i\d_]ncp_ J@L gi^_f cm jl_m_hn_^ ch =failcnbg 0, Eh nb_ chcnc[fct[ncih 

jli]_mm* nb_ j[l[g_n_lm i` nb_ a_h_nc] [failcnbg q_l_ ^_`ch_^ ]ihmc^_lcha nb_ 

mct_ i` nb_ jijof[ncih n* nb_ hog\_l i` ]bligimig_m l* nb_ g[rcgog hog\_l 

i` a_h_l[ncihm häØî* gon[ncih [h^ ]limmip_l jli\[\cfcnc_m '�èØêÜ - x�èØêÜ(, Pb_ 

hog\_l i` ch^cpc^o[fm ']bligimig_m( l [l_ l[h^igfs m_f_]n_^ [h^ ]igj[l_^ 

qcnb inb_l ch^cpc^o[fm ch nb_ jijof[ncih nblioab nb_ `cnh_mm `oh]ncih p[fo_ {~��, 

=n nb_ \_achhcha* nb_ hog\_l i` a_h_l[ncihm � cm _ko[f ni ih_* [h^ `il _[]b 

ch^cpc^o[f ch nb_ jijof[ncih nâ nb_ p[fo_ i` nb_ `cnh_mm `oh]ncih {~��â cm 

_p[fo[n_^# qbc]b ]ill_mjih^m ni nb_ chp_lm_ i` nb_ i\d_]ncp_ `oh]ncih u i` nb_ 

ojj_l f_p_f jli\f_g, D_h]_* `il cgjlipcha nb_ mifoncih* nb_ a_h_nc] ij_l[nilm 

mo]b [m gon[ncih 'qcnb gon[ncih jli\[\cfcns �èØêÜ( [h^ ]limmip_l 'qcnb 

]limmip_l jli\[\cfcns x�èØêÜ ( [l_ j_l`ilg_^ ih l[h^ig j[clm i` nb_ ch^cpc^o[fm* 

[h^ nb_ p[fo_ i` nb_ `cnh_mm `oh]ncih {~��â cm oj^[n_^, Pb_h* `il nb_ h_rn 

a_h_l[ncih � c � a E* nb_ ]bligimig_m [l_ l[h^igfs m_f_]n_^* ch mo]b [ q[s 

nb[n nb_ mnliha_mn ch^cpc^o[fm b[p_ nb_ bcab_mn ]b[h]_ ni \_ m_f_]n_^, Pb_l_`il_* 

nb_ jli]_mm cm l_j_[n_^ ohncf nb_ n_lgch[ncih ]lcn_lc[ [l_ m[ncm`c_^* c,_, nb_ 

g[rcgog hog\_l i` a_h_l[ncihm häØî cm l_[]b_^,

2TQWYS[RU * V Pb_ jm_o^i]i^_ i` nb_ C_h_nc] =failcnbg 

) ';VS[SKTS`K[SWV' Ehjon j[l[g_n_lm [h^ ̂ [n[

* ��- �¤�- ¡�- §®é J_nqile ̂ [n[ fi[^cha 

+ �\ é Konjon i` /0* 1BB86>=5>C =?45<

, +5>5C83 1<6?A8C7= 8>@DC @1A1=5C5AB8 

- �$ �* ��$ �¥¥�§�$ �¢�ª$ ¢¥�§�

. 3OQSV

/ � c D
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0 PWY _[]b � ch ��

1 mifp_ nb_ D@@5A$<5E5< @A?2<5=

)( _p[fo[n_ nb_ `cnh_mm p[fo_ ��§£ qcnb jli\f_g '1.(X '2/(

)) OVN 

)* ]RSTO h� e �5¢�ªi

)+ -)]limmip_l ij_l[ncihm)- 

), m_f_]n [ j[cl i`  � ̀ lig �� \[m_^ ih ��§£

)- j_l`ilg ]limmip_l ij_l[ncih qcnb �¥¥�§�

).  -)gon[ncih ij_l[ncihm)- 

)/ j_l`ilg nb_ gon[ncih ih mig_ � qcnb ¢¥�§�

)0 \XNK[O ��$ ��§£

)1 � c � a E

*( YOXOK[ ohncf nb_ n_lgch[ncih ]ih^cncih cm m[ncm`c_^

*) OVN ]RSTO

** BO[\YV nb_ mifoncih qcnb \_mn ��§£ `lig ��5¢�ª

,& <B;3?71/9 />>971/A7=<@ /<2 ?3@B9A@ 

S_ loh nb_ jlijim_^ gi^_fm ih [ 42+\cn Sch^iqm /. ij_l[ncp_ msmn_g 

qcnb [h Ehn_f'N( ?il_* ?LQ /,6.CDt [h^ /4 C> i` N=I, Bil _p[fo[ncha nb_ l_mofnm* 

nb_ ̂ _p_fij_^ gi^_fm q_l_ n_mn_^ ih nqi h_nqilem8 c( [ g_^cog+mct_^ h_nqile 

]ihmcmncha i` 7 hi^_m [h^ 06 fchem9 cc( nb_ Ocior+B[ffm h_nqile qbc]b ]ihmcmnm i` 02 
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hi^_m [h^ 54 fchem, Pb_ [l] ][j[]cns ̀ il nb_ g_^cog+mct_^ h_nqile q[m m_n ni \_ 

2... p_bm-b* qbcf_ nb_ f_hanbm i` nb_ [l]m q_l_ l[h^igfs a_h_l[n_^ qcnbch 

chn_a_l p[fo_m oj ni 4 eg, Pb_ ̀ l__+`fiq nl[p_f ncg_ cm ][f]of[n_^ [m �´ c
ã

Õ
 # qb_l_ 

� cm nb_ f_hanb i` nb_ [l] [h^ s cm nb_ [p_l[a_ mj__^, Iil_ip_l* nb_ ilcach+

^_mnch[ncih g[nlcr cm a_h_l[n_^ l[h^igfs ch nb_ l[ha_ ̀ lig 1.. ni 05..,   

Bil nb_ Ocior+B[ffm h_nqile* q_ om_^ nb_ ^[n[ _rcmncha ch nb_ fcn_l[nol_* 

jlijim_^ \s H_>f[h] _n [f,* '/753(, Pb_ Ocior+B[ffm h_nqile cm ih_ i` nb_ gimn 

om_^ h_nqilem ch nb_ fcn_l[nol_ `il nl[hmjiln[ncih mno^c_m* ch j[lnc]of[l h_nqile 

^_mcah* [h^ cn b[m ]b[l[]n_lcmnc]m i` [h _rnl[+ol\[h h_nqile mch]_* `il _r[gjf_* 

k¤p¥J �v��ª�¥ k¤v �� ª�v ¤k��v i` 0 ni /. eg* nb[n g[e_m cn om_`of `il n_mncha nb_ 

_Dcabq[s h_nqile, Bil ][f]of[ncha nl[``c] `fiqm ih nb_ Ocior+B[ffm h_nqile* nb_ 

^[n[ `il _[]b ilcach+^_mnch[ncih j[cl* nb_ f_hanb* [h^ nb_ ][j[]cns i` _[]b [l] 

q_l_ ]ihmc^_l_^, Och]_ nb_ ilcach[f ^[n[ ]ihmc^_l nb_ nlcjm \_nq__h hi^_m* 

_rjl_mm_^ ch nbiom[h^m i` p_bc]f_m j_l ^[s* q_ [mmog_^ nb[n biolfs `fiqm [l_ 

/.$ i` chcnc[f ̂ [n[, Sb_h nl[p_ffcha ih [h _f_]nlc`c_^ [l]* nb_ jiq_l ]ihmogjncih 

i` p_bc]f_m cm /,23 WeSb-egX* qbcf_ nb_ gchcgog m[`_ ̂ cmn[h]_ \_nq__h p_bc]f_m 

�äàå  ̂ _j_h^m ih nl[``c] ̂ _hmcns �Ø,  

Pb_l_`il_* nb_ j[l[g_n_lm i` nb_ mchaf_+f_p_f [h^ nb_ \c+f_p_f gofnc+

i\d_]ncp_ J@L gi^_f `il nb_ g_^cog+mct_^ [h^ nb_ Ocior+`[ffm h_nqile [l_ 

l_jiln_^ ch P[\f_ 3 [h^ P[\f_ 4* l_mj_]ncp_fs,  

DKLTO - % 5k¤k�vªv¤¥J ¶k�´v¥ �x ª�v �vu�´�+mct_^ [h^ Ocior+`[ff h_nqile ̀ il 

nb_ mchaf_+f_p_f gofnc+i\d_]ncp_ J@L gi^_f 

L[l[g_n_l R[fo_ L[l[g_n_l R[fo_ 

� / � 0. 

�é 0,6 {Û .,0 

�ì .,.0 {Ü .,6 

�Ý .,3 � /0... 
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nÜ /3. xè .,..4 

né 1... xÛ .,5 

oê 0/.-03. � /,0 

xä 4. � .,0 

z 0,42 bÝ 0,/ 

DKLTO . % 5k¤k�vªv¤¥J ¶k�´v¥ �x ª�v �vu�´�+mct_^ [h^ Ocior+`[ffm h_nqile ̀ il 

nb_ \c+f_p_f gofnc+i\d_]ncp_ J@L 

L[l[g_n_l R[fo_ L[l[g_n_l R[fo_ 

� / � 0. 

�é 0,6 {Û .,0 

�ì .,.0 {Ü .,6 

�Ý .,3 � /0... 

nÜ /3. xè .,..4 

né 1... xÛ .,5 

cµ 43.-6.. � /,0 

xä 4. � .,0 

z 0,42 dÙ /0. 

bÝ 0,/ c¶ 0/.-03. 

xãØåÜ /. � / 

xã 0... 
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Eh nb_ `olnb_l* nb_ l_mofnm i` nb_ hog_lc][f [jjfc][ncihm [h^ nb_ [h[fsmcm 

i` nb_ L[l_ni ijncgcm[ncih* [h^ nb_ ]ill_mjih^cha L[l_ni `lihn qcnb hih+

^igch[hn mifoncihm* `il nb_ mchaf_ f_p_f gi^_f qcff \_ ^cm]omm_^, N_a[l^cha nb_ 

hog_lc][f [jjfc][ncih i` nb_ \c+f_p_f gi^_f* [ m_hmcncpcns [h[fsmcm q[m ][llc_^ ion 

ch nqi j[lnm, Eh nb_ ̀ clmn j[ln i` nb_ m_hmcncpcns [h[fsmcm* nb_ l_mofnm q_l_ _p[fo[n_^ 

\[m_^ ih nb_ ^c``_l_hn j_l]_hn[a_m � l_f[n_^ ni nb_ K? bs\lc^ nlo]em omcha nb_ 

_Dcabq[s msmn_g* qbcf_ ch nb_ m_]ih^ j[ln* [ m_hmcncpcns [h[fsmcm q[m ][llc_^ ion 

ok¥vu �� ª�v u�xxv¤v�ª �o�vpª�¶v x´�pª���¥J ·v���ª p¤�ªv¤�k �à, Eh j[lnc]of[l* q_ 

^_`ch_^ nbl__ m]_h[lcim* qbc]b ]iof^ \_ om_`of ̀ il ̂ _]cmcih+g[e_l ni oh^_lmn[h^ 

nb_ chn_l[]ncih \_nq__h nb_ jl_pciomfs ^_`ch_^ i\d_]ncp_m* nb_ nin[f ]imnm [h^ 

_hpclihg_hn[f cgj[]n i` nb_ ip_l[ff msmn_g,   

,&'& ?KXZRYX UL YNK XOTMRK%RK[KR SZRYO%UHPKIYO[K <2> SUJKR 

=m [fl_[^s g_hncih_^* `il `ch^cha nb_ ijncg[f mifoncih i` nb_ mchaf_+f_p_f 

gofnc+i\d_]ncp_ J@L gi^_f q[m om_^ nb_ _r[]n mifoncih [jjli[]b* [h^ nb_ 

]ihmc^_l_^ j[l[g_n_lmJ p[fo_m [l_ l_jiln_^ ch P[\f_ 3, S_ [mmog_^ nb_ hog\_l 

i` K? bs\lc^ nlo]em [m /$ i` nb_ i\n[ch_^ [p_l[a_ `fiqm, Pb_ mnijjcha ]lcn_lcih 

i` IO= q[m m_n oj ni \_ .,./, =]]il^cha ni nb_ i\n[ch_^ nl[``c] ̀ fiqm [mmcahg_hn 

{Ø* nl[``c] ̂ _hmcns �Ø* [h^ ]ihmc^_lcha [h [p_l[a_ mj__^ s i` p_bc]f_m i` 6. eg-b* 

nb_ gchcgog m[`_ ̂ cmn[h]_* �äàå \_nq__h K? bs\lc^ nlo]em l_mofn_^ ni \_ //7 g 

`il nb_ g_^cog+mct_ h_nqile* qbcf_ `il nb_ ][m_ i` nb_ Ocior+B[ffm h_nqile cn 

l_mofn_^ ch 065 g,  

=`n_l i\n[chcha nb_ `cr_^ [mmcahg_hn i` nb_ nl[``c] `fiqm* nb_ nl[]ncih 

mcgof[ncih gi^_f q[m om_^ `il ][f]of[ncha nb_ gchcgog hog\_l i` nb_ 

mo\mn[ncih �äàå-Ø ih nb_ h_nqile, ?ihmc^_lcha nb_ [mmcah_^ nl[``c] `fiqm* nb_ 

l_mofnm i` nb_ nl[]ncih mo\mn[ncih gi^_f l_a[l^cha nb_ hog\_l i` mo\mn[ncih 

�äàå-Ø* nb_ g[rcgog hog\_l i` K? bs\lc^ nlo]em qbc]b ]iof^ \_ _kocjj_^ \s 

mo\mn[ncihm �ìé-Ø* [h^ nb_ f_hanb i` [l]m �Ø [l_ jl_m_hn_^ ch nb_ =jj_h^cr 'P[\f_ 
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=/( ̀ il nb_ g_^cog+mct_^ h_nqile* [h^ ch nb_ =jj_h^cr 'P[\f_ =0( ̀ il nb_ Ocior+

`[ffm h_nqile,  

Pb_ l_mofnm i` L[l_ni ijncgcm[ncih q_l_ i\n[ch_^ ]ihmc^_lcha q_cabn 

]i_``c]c_hnm �à `lig .,/ ni /, Pb_ L[l_ni `lihn q[m ]ihmnlo]n_^ []]il^cha ni nb_ 

i\n[ch_^ L[l_ni ijncg[f mifoncihm* [m jl_m_hn_^ ch Bcaol_ 4 `il nb_ g_^cog+

mct_^* [h^ ch Bcaol_ 5 `il nb_ Ocior+B[ffm h_nqile* l_mj_]ncp_fs,  =m _rj_]n_^* [h 

ch]l_[m_ i` _f_]nlc`c_^ li[^ m_ag_hnm [h^ nb_ hog\_l i` K? bs\lc^ nlo]em omcha 

nb_ _Dcabq[s msmn_g l_mofn_^ ch bcab_l _hpclihg_hn[f cgjlip_g_hn, Iil_ip_l* 

cn ][h \_ i\m_lp_^ nb_ L[l_ni ̀ lihn mol`[]_ ]ihmc^_lcha hih+^igch[n_^ mifoncihm* 

`lig qbc]b [ ̂ _]cmcih+g[e_l ][h m_f_]n nb_ \_mn ih_, Bcaol_ 4 mbiqm nb_ L[l_ni+

ijncg[f mifoncihm `il nb_ g_^cog+mct_^ h_nqile* qb_l_ mifoncihm `il nb_ 

i\d_]ncp_ `oh]ncih �µ [l_ ch nb_ l[ha_ i` 3,70 ni /72,0. Ici qE x�¤ nb_ i\d_]ncp_ 

`oh]ncih �¶ [l_ ̀ lig 22,74 ni 523,33 Ici qE x�¤ nb_ i\d_]ncp_ ̀ oh]ncih �· [l_ ̀ lig 

/ ni 06 p_bc]f_m, Bcaol_ 5 mbiqm l_mofnm ̀ il Ocior+B[ffm h_nqile qb_l_ nb_ L[l_ni+

ijncg[f mifoncihm `il nb_ i\d_]ncp_ `oh]ncih �µ [l_ `lig /4,71 ni 017,7. Ici q* 

`il nb_ i\d_]ncp_ ̀ oh]ncih �¶ [l_ ̀ lig 3.1,07 ni /023,27 Ici qE x�¤ nb_ i\d_]ncp_ 

`oh]ncih �· [l_ ̀ lig 0,30 ni 06,54 p_bc]f_m, Pb_ j_l]_hn[a_ i` _f_]nlc`c][ncih ̀ il 

nb_ g_^cog+mct_^ h_nqile cm oj ni 70,63$* qbcf_ ̀ il Ocior+B[ffm h_nqile cm oj ni 

21,20$,   

7SQ\YO . % L[l_ni ijncg[f mifoncihm ̀ il nb_ g_^cog+mct_^ h_nqile



5. 

7SQ\YO / % L[l_ni ijncg[f mifoncihm ̀ il nb_ Ocior+B[ffm h_nqile 

8 ANK WKXZRYX UL YNK SKJOZS%XO_KJ TKY\UWQ 

Eh Bcaol_ 6 cm jl_m_hn_^ ih_ i` nb_ ijncg[f mifoncihm ̀ il nb_ g_^cog+mct_^ 

h_nqile qcnb nb_ i\n[ch_^ hog\_l i` nl[]ncih mo\mn[ncihm `il _[]b _f_]nlc`c_^ 

[l]* qb_l_ _f_]nlc`c_^ [l]m [l_ g[le_^ qcnb l_^* [h^ hih+_f_]nlc`c_^ [l]m [l_ 

g[le_^ qcnb \fo_, Pb_ j_l]_hn[a_ i` _f_]nlc`c][ncih cm 21,/3$ ]ihmc^_lcha nb_ 

nin[f f_hanb i` nb_ _f_]nlc`c_^ [l]m* qb_l_ �µ  ; 71,60 Ici qE �¶ ; 125,33 Ici qE �·

;/6 p_bc]f_m-b, Pb_ q_cabn ]i_``c]c_hnm F8 `il nb_ nbl__ i\d_]ncp_ `oh]ncihm [l_ 

�µ ; .,3* �¶; .,/5* �¶ c ; .,11* [h^ nb_ p[fo_ i` nb_ i\d_]ncp_ `oh]ncih cm u'

.,.663, Pb_ nin[f f_hanb i` nb_ _f_]nlc`c_^ li[^ h_nqile cm 35,36 eg* qbcf_ nb_ 

j_l]_hn[a_ i` _hpclihg_hn[f cgjlip_g_hn cm 35,/1$,  

Eh Bcaol_ 7 cm jl_m_hn_^ nb_ l_f[ncih \_nq__h _hpclihg_hn[f 

cgjlip_g_hn [h^ nb_ _f_]nlc`c][ncih j_l]_hn[a_ `il nb_ g_^cog+mct_^ h_nqile, 

Pb_ `caol_ mbiqm nb[n nb_ ]ill_f[ncih \_nq__h nb_m_ p[lc[\f_m cm [fgimn fch_[l* 

cgjimcha nb[n ch]l_g_hn i` nb_ hog\_l i` _f_]nlc`c_^ [l]m ih nb_ g_^cog+mct_^ 

h_nqile ][om_m bcab_l _hpclihg_hn[f cgjlip_g_hn, 
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7SQ\YO 0 % L[l_ni ijncg[f mifoncih ̀ il nb_ g_^cog+mct_^ h_nqile 

7SQ\YO 1 % Ahpclihg_hn[f cgjlip_g_hn '$( i` [ g_^cog+mct_^ h_nqile ̂ _j_h^cha ih nb_ 

hog\_l i` _f_]nlc`c_^ [l]m '$( 
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8 ANK WKXZRYX UL YNK @OUZ]%LGRRX TKY\UWQ 

Bcaol_ /. mbiqm ih_ i` nb_ i\n[ch_^ L[l_ni ijncg[f mifoncihm `il nb_ 

Ocior+B[ffm h_nqile* `il q_cabn ]i_``c]c_hnm �µ' .,0* �¶ ' .,0* �·  ; .,4, Pb_ 

p[fo_m i` i\d_]ncp_ ̀ oh]ncihm [l_ �µ  ; 017,7. Ici qE �¶  ; 30/,0/ Ici qE �· ; 06,53 

p_bc]f_m-b, Pb_ j_l]_hn[a_ i` _f_]nlc`c][ncih cm 22,37$ ]ihmc^_lcha nb_ f_hanb i` 

nin[f _f_]nlc`c_^ [l]m* qbcf_ nb_ j_l]_hn[a_ i` _gcmmcih l_^o]ncih cm 4.,77$, Pb_ 

nin[f f_hanb i` _f_]nlc`c][ncih cm /2. eg, Pb_ l_mofnm i` ih_ i` nb_ L[l_ni ijncg[f 

mifoncihm [l_ l_jiln_^ ch P[\f_ 5 ch n_lgm i`8 �é-ØV nb_ hog\_l i` mo\mn[ncihm j_l 

_f_]nlc`c_^ [l] 9� � nb_ f_hanb i` [h _f_]nlc`c_^ [l]& �ìé-Ø + nb_ hog\_l i` p_bc]f_m 

m_lp_^ \s ih_ mo\mn[ncih, 

DKLTO / % L[l_ni ijncg[f mifoncih p[fo_m ̀ il nb_ Ocior+B[ffm h_nqile 

Af_]nlc`c_^ [l]  �é-Ø �WegX �ìé-Ø  Wp_b-mo\X 

'//*2( / 4 /. 

'/4*6( / 3 /3 

'/.*7( / 1 /7 

'7*/.( / 1 /6 

'//*/.( / 3 00 

'/3*/.( / 4 /5 

'/4*/.( / 2 /5 

'/5*/.( 0 6 06 

'/.*//( / 3 02 

'/0*//( / 4 /2 

'/2*//( / 2 /0 

'//*/0( / 4 /2 

'02*/1( / 2 /3 
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'/3*/2( / 3 /0 

'/.*/3( / 4 02 

'/2*/3( / 3 /0 

'/7*/3( / 1 /3 

'00*/3( / 1 /5 

'6*/4(* / 3 0/ 

'/.*/4( / 2 04 

'/5*/4( / 0 0/ 

'/.*/5( 0 6 6 

'/4*/5( / 0 10 

'/7*/5( / 0 10 

'/3*/7( / 1 /6 

'/5*/7( / 0 00 

'0.*/7( / 2 /6 

'/7*0.( / 2 /0 

'00*0.( / 3 /0 

'/3*00( / 1 00 

'0.*00( / 3 /2 

'/1*02( / 2 /3 

Pb_ mifoncihm i` nb_ i\d_]ncp_ `oh]ncih �µ [h^ �¶ `il Ocior+B[ffm h_nqile 

^_j_h^cha ih q_cabnm �µ [l_ jl_m_hn_^ ch Bcaol_ //, S_ ][h i\m_lp_ nb[n 

ch]l_g_hn i` nb_ q_cabn �µ f_[^m ni [ ̂ _]l_[m_ ch nin[f _f_]nlc`c][ncih ]imnm �µ [h^ 

nb_ ch]l_[m_ ch nin[f _hpclihg_hn[f ]imnm �¶, Pb_ fiq_l _hpclihg_hn[f cgj[]n 
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]iof^ \_ i\n[ch_^ \s ch]l_[mcha nb_ j_l]_hn[a_ i` _f_]nlc`c_^ [l]m* [m jl_m_hn_^ 

ch Bcaol_ /0,  

7SQ\YO )( % L[l_ni ijncg[f mifoncih al[jb ̀ il nb_ Ocior+B[ffm h_nqile 
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\(\(

7SQ\YO�)))) % L[l_ni�mifoncihm�̀ il�nb_�Ocior+B[ffm�h_nqile8�[(�¬¯ ^_j_h^cha�ih�q_cabn�©¯9�

\(\( ¬°^_j_h^cha�ih�q_cabn�©¯

7SQ\YO�)*)* % Ahpclihg_hn[f�cgjlip_g_hn�'$(�̂ _j_h^cha�ih�nb_�j_l]_hn[a_�i`�_f_]nlc`c_^�

[l]m�̀ il�nb_�Ocior+B[ffm�h_nqile
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,&(& ?KXZRYX UL YNK HO%RK[KR SZRYO%UHPKIYO[K <2> SUJKR 

Pb_ \c+f_p_f gofnc+i\d_]ncp_ J@L gi^_f q[m ^_p_fij_^ ch I[nf[\ [h^ cn 

q[m n_mn_^ ih nb_ g_^cog+mct_^ [h^ nb_ Ocior+`[ffm h_nqile, Bil i\n[chcha nb_ 

l_mofnm i` nb_ hog_lc][f [jjfc][ncihm* nb_ j[l[g_n_lm i` nb_ ojj_l [h^ fiq_l 

f_p_f l_f[n_^ ni nb_ f_hanb* ][j[]cns* ̀ l__+`fiq nl[p_f ncg_* mj__^* [h^ nb_ ilcach+

^_mnch[ncih g[nlcr q_l_ m_n oj []]il^cha ni nb_ ̂ [n[ jl_m_hn_^ ch nb_ fcn_l[nol_, 

Eh nb_ fiq_l+f_p_f gi^_f* nb_ j[l[g_n_lm i` nb_ nl[p_f ]imnm `oh]ncih � [h^ �* 

n[e_ nb_ ]iggih p[fo_m [m* � c D/EG [h^ � c F* qbcf_ nb_ j[l[g_n_l i` nb_ 

Hiacn lion_ j[nb ]bic]_ gi^_f � cm m_n oj [m .,7, S_ [mmog_^ nb_ hog\_l i` K? 

bs\lc^ nlo]em ni \_ omcha nb_ _Dcabq[s msmn_g [m [ j_l]_hn[a_ � i` nb_ [mmcah_^ 

nl[``c] `fiq {\* qbc]b cm m_n oj [m /$, Pb_ mnijjcha ]lcn_lcih i` nb_ IO=+B= 

[failcnbg cm m_n oj [m .,./* qbcf_ nb_ g[rcgog hog\_l i` nb_ cn_l[ncihm �äØî

`il l_[]bcha nb_ ]ihp_la_h]_ ch IO=+B= cm 0.., =^^cncih[ffs* nb_ j[l[g_n_lm i` 

nb_ C_h_nc] [failcnbg q_l_ ̂ _`ch_^ [m ̀ iffiqm, Pb_ hog\_l i` g[rcgog hog\_l 

i` a_h_l[ncihm häØî cm m_n [m 0.* nb_ ]limmip_l `l[]ncih cm .,6* qbcf_ nb_ mct_ i` 

nb_ jijof[ncih n cm /.,  

,&(&'& ?KXZRYX UL YNK SKJOZS%XO_KJ TKY\UWQ  

Bil i\n[chcha nb_ mifoncih i` nb_ g_^cog+mct_^ h_nqile hog_lc][f 

[jjfc][ncih* q_ ]ihmc^_l_^ nb_ _ko[f ]lcn_lc[ q_cabn �~ ; .,03, Pb_ \_mn mifoncih 

i` /. lohm `il nb_ g_^cog+mct_^ h_nqile 'P[\f_ 6( i\n[ch_^ \s [jjfscha nb_ 

a_h_nc] [failcnbg cm u\ ; .,/55* qbcf_ nb_ j_l]_hn[a_ i` _f_]nlc`c][ncih* ][f]of[n_^ 

[m nb_ j_l]_hn[a_ i` nin[f _f_]nlc`c_^ f_hanb* cm 4/,.6$* qbc]b l_mofn_^ ch [h 

_hpclihg_hn[f cgjlip_g_hn i` 37,1/$, =^^cncih[ffs* nb_ l_mofnm i` nb_ i\d_]ncp_ 

`oh]ncihm [l_ �µ ; 144,40* �¶ ; 0.3,70 Ici q* �·; 114 Ici q* �¸; 3.0, En cm 

i\m_lp_^ ch [fgimn [ff lohm nb[n nb_ ch]l_g_hn i` nb_ j_l]_hn[a_ i` _f_]nlc`c][ncih 

][om_m ̂ _]l_[m_ i` nb_ nin[f ]imnm,
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DKLTO 0 £ Pb_ mifoncihm i` /. lohm ̀ il nb_ g_^cog+mct_^ h_nqile 

Jog\_l i  ̀loh u4
L_l]_hn[a_ i  ̀

_f_]nlc̀ c_  ̂h_nqile '$( 

L_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn '$( 

/ .,000 22,42$ 27,41$ 

0 .,/7/ 44,//$ 44,43$ 

1 .,0.4 34,43$ 32,66$ 

2 .,0/. 3/,77$ 31,7/$ 

3 .,/62 37,32$ 37,73$ 

4 .,001 26,7/$ 3.,07$ 

5 .,/76 37,21$ 35,.6$ 

6 .,0/0 30,64$ 3/,32$ 

7 .,0.5 3/,34$ 31,03$ 

)( (&)// .)&(0# -1&+)# 

Eh Bcaol_ /1* cm jl_m_hn_^ ih_ i` nb_ i\n[ch_^ mifoncihm []]il^cha ni 

^_`ch_^ g[rcgog hog\_l i` a_h_l[ncihm häØî* qbcf_ ch Bcaol_ /2 cm mbiqh nb_ 

\_mn `ioh^ mifoncih `il nb_ g_^cog+mct_^ h_nqile* i\n[ch_^ [`n_l /. lohm, Pb_ 

m_n i` _f_]nlc`c_^ [l]m ch Bcaol_ /2 cm g[le_^ qcnb nb_ al__h ]ifiol* qbcf_ nb_ m_n 

i` hih+_f_]nlc`c_^ [l]m cm g[le_^ qcnb \fo_, Iil_ip_l* ch Bcaol_ /2 [l_ l_jiln_^ 

nb_ nl[``c] ̀ fiqm ̀ il _f_]nlc`c_^ [h^ hih+_f_]nlc`c_^ [l]m,  

Diq_p_l* nb_ hog\_l i` nl[]ncih mo\mn[ncihm `il gimn i` nb_ `ioh^ 

mifoncihm ch nb_ g_^cog+mct_^ h_nqile cm _ko[f ni ih_ il nqi* ^o_ ni nb_ mct_ i` 

nb_ h_nqile [h^ fiq_l nl[``c] `fiqm, Pb_ l_mofnm i` nb_ ][j[]cns _rj[hmcih [h^ 

nl[``c] ̀ fiqm i` _f_]nlc`c_^ [l]m ]ihmc^_lcha nb_ \_mn+`ioh^ mifoncih i` nb_ a_h_nc] 

[failcnbg [l_ l_jiln_^ ch P[\f_ 7, Pb_l_`il_* nb_ ][j[]cns _rj[hmcih* qbc]b 

l_mofn_^ ch ih_ f[h_* q[m i\n[ch_^ `il mig_ i` nb_ _f_]nlc`c_^ [l]m* ]ihmc^_lcha 
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nb_�nin[f�chp_mng_hn�]imnm�i`�43.�Ici�qH "¥ �o¥v¤¶vu `lig�P[\f_�7*�nb_�_f_]nlc`c_^�

[l]m�qcnb� nb_� bcab_l� `fiqm�q_l_� ]ihmc^_l_^� `il� nb_� ][j[]cns� _rj[hmcih,� Pb_�

[^^cncih�i`�f[h_m�ih�nb_m_�[l]m�]ihnlc\on_m�ni�nb_�msmn_g�ijncgcm[ncih*�l_mofncha�

ch�nb_�̂ _]l_[m_�i`�nb_�nin[f�nl[p_f�ncg_�[h^�nin[f�]imnm,�

7SQ\YO�)+)+ £ Kh_�i`�nb_�i\n[ch_^�mifoncihm�i`�nb_ \c\c+f_p_f�gofnc+i\d_]ncp_�J@L `il�nb_�

g_^cog+mct_^�h_nqile

DKLTO�1 £ Pb_�][j[]cns�_rj[hmcihih «� i`�nb_�\_mn�mifoncih `il�g_^cog+mct_�

h_nqile

Af_]nlc̀ c_ �̂[l]m �Ø Pl[` c̀]�̀ fiq�{\

'/*0( / 440

'/*2( / 0.1

'0*/( / 130

'0*3( . 663

'2*/( . 127

'2*3( . 0.1

'2*5( / //5
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'3*0( . 23.

'3*4( . /7.

'3*6( . 50/

'4*7( . 306

'5*2( . 1.0

'6*3( / 13.

'6*7( . 016

'7*3( / 250

'7*4( / 1/1/

'7*6( . /46

7SQ\YO�),), £ Pb_�l_mofn�i`�nb_�\c+f_p_f�gofnc+i\d_]ncp_�J@L `il�nb_�g_^cog+mct_^�

h_nqile
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,&(&(& ?KXZRYX UL YNK @OUZ]%LGRRX TKY\UWQ  

=`n_l m_p_l[f lohm* nb_ \_mn l_mofnm i` nb_ hog_lc][f [jjfc][ncih `il 

j_l]_hn[a_ � ; /$ l_f[n_^ ni nb_ Ocior+`[ffm h_nqile l_a[l^cha \c+f_p_f gofnc+

i\d_]ncp_  J@L* [l_ jl_m_hn_^ ch P[\f_ /.* qb_l_ q_ ]ihmc^_l_^ nb_ ]lcn_lc[ 

q_cabn _ko[f ̀ il [ff i\d_]ncp_ ̀ oh]ncihm* �~ ; .,03, Eh nb_ ̀ olnb_l qcff \_ ̂ cm]omm_^ 

nb_ m_hmcncpcns [h[fsmcm l_f[n_^ ni ̂ c``_l_hn ]lcn_lc[ q_cabn, En cm i\m_lp_^ nb[n nb_ 

^c``_l_h]_m \_nq__h nb_ p[fo_m u4 mfcabnfs p[lc[n_* [h^ []]il^cha ni nb_ l_jiln_^ 

mifoncihm* nb_ bcab_mn a[j cm [lioh^ .,./3, Pb_ ]ifogh l_f[n_^ ni nb_ j_l]_hn[a_ 

i` _f_]nlc`c][ncih ch^c][n_m nb[n nb_ ip_l[ff ]imnm mfcabnfs ch]l_[m_ qcnb nb_ 

ch]l_g_hn i` nb_ hog\_l i` nb_ _f_]nlc`c_^ [l], Diq_p_l* mch]_ nb_ l_f[ncihmbcj 

\_nq__h nin[f ]imnm* nl[``c] `fiq* [h^ nb_ j_l]_hn[a_ i` _f_]nlc`c][ncih cm hin 

fch_[l* ̀ _q ch^c][nilm ̂ _n_lgch_ nb_ nin[f ]imnm* mo]b [m nb_ i\n[ch_^ nl[``c] ̀ fiq 

[mmcahg_hn* [h^ biq go]b K? bs\lc^ nlo]em b[p_ \__h m_lp_^ ih nb_ _f_]nlc`c_^ 

[l], =]]il^cha ni P[\f_ /.* [`n_l /. lohm* nb_ \_mn p[fo_ i` nb_ i\d_]ncp_ ̀ oh]ncih 

l_a[l^cha nb_ gchcgog ]imnm u4 ; .,11.* ¤v¥´�ªvu �� ª�v v�vpª¤�x�pkª���J¥ 

j_l]_hn[a_ oj ni 06,73$ [h^ nb_ j_l]_hn[a_ i` _hpclihg_hn[f cgjlip_g_hn oj 

ni 13,/6$,   

DKLTO )( £ Pb_ \_mn mifoncihm ̀ il Ocior+`[ffm h_nqile 

Jog\_l i  ̀loh u4
L_l]_hn[a_ i  ̀

_f_]nlc̀ c_  ̂h_nqile '$( 

L_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn '$( 

/ 
.,123 01,46 06,03 

0 
.,115 17,25 14,74 

1 
.,11/ 10,67 14,56 

2 
.,111 1/,36 11,36 

- 
(&++( *0&1- +-&)0 
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4 
.,114 01,46 07,/5 

5 
.,112 13,31 12,03 

6 
.,117 1.,04 10,45 

7 
.,117 12,0/ 10,/7 

/. 
.,12/ 05,41 10,.4 

Eh Bcaol_ /3 cm al[jbc]fs l_jl_m_hn_^ ih_ i` nb_ mifoncihm i\n[ch_^ ̀ il nb_ 

Ocior+`[ffm h_nqile* qb_l_ nb_ _f_]nlc`c_^ [l]m [l_ g[le_^ qcnb l_^* qbcf_ hih+

_f_]nlc`c_^ [l]m [l_ g[le_^ qcnb \fo_, =^^cncih[ffs* nb_ l_mofnm i` nb_ ][j[]cns 

_rj[hmcih [h^ nl[``c] `fiq ih nb_ _f_]nlc`c_^ [l]m i` nb_ Ocior+`[ffm h_nqile 

l_a[l^cha nb_ \_mn+`ioh^ mifoncihm [l_ l_jiln_^ ch P[\f_ //,  =]]il^cha ni nb_ 

l_mofnm [h^ [p[cf[\f_ \o^a_n cµ* nb_ ][j[]cns _rj[hmcih q[m ]ihmc^_l_^ `il `cp_ 

_f_]nlc`c_^ [l]m, =fmi* ̀ il gimn i` nb_ _f_]nlc`c_^ [l]m* nb_ ch]l_[m_ i` nb_ ][j[]cns 

q[m ih_ f[h_* qbcf_ domn [ ih_ i` nb_g b[^ nb_ _rj[hmcih i` nqi f[h_m, Pb_ \c+

f_p_f gi^_f n_h^m ni ch]l_[m_ nb_ ][j[]cns ih nb_ _f_]nlc`c_^ [l]m qcnb l_f[ncp_fs 

bcab `fiqm [h^ mg[ff+mct_^ f_hanb* ^o_ ni nb_ ]imnm i` _rj[hmcih j_l f[h_ ch 

i\d_]ncp_ ̀ oh]ncih �µ,  

Bil [ff nb_ lohm* nb_ hog\_l i` nl[]ncih mo\mn[ncihm �é-Ø `il _[]b 

_f_]nlc`c_^ [l] q[m ch nb_ l[ha_ `lig / ni 1 nl[]ncih mo\mn[ncihm j_l _f_]nlc`c_^ 

[l]* qbc]b cm ch ]ill_mjih^_h]_ qcnb nb_ n_]bhc][f ]b[l[]n_lcmnc]m i` nb_ 

v+���·k¹ ¥¹¥ªv�H ,� ¢k¤ª�p´�k¤E ¥��pv ª�v ��¥ª k¤p¥J �v��ª�¥ �� ª�v 8��´¸+`[ffm 

h_nqile [l_ oj ni 4 eg [h^ ]ihmc^_lcha nb[n nl[]ncih mo\mn[ncihm [l_ omo[ffs 

jf[]_^ [n _[]b 0 eg* nb_ i\n[ch_^ l_mofnm i` nb_ hog\_l i` nl[]ncih mo\mn[ncihm 

[l_ domnc`c[\f_, Diq_p_l* nb_ j_l]_hn[a_ i` nb_ _f_]nlc`c][ncih l_mofn_^ bcab_l ̀ il 

nb_ g_^cog+mct_^ h_nqile* ̂ o_ ni nb_ mct_ i` nb_ g_^cog+mct_^ h_nqile, 
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DKLTO )) V Pb_ ][j[]cns _rj[hmcih �Ø i` nb_ _f_]nlc`c_^ [l]m i` nb_ \_mn mifoncih 

ch nb_ Ocior+`[ffm h_nqile 

Af_]nlc̀ c_  ̂[l]m �Ø
Pl[` c̀] ̀ fiq {\

'/*0( . 
137 

'2*1( . 
673 

'2*//( . 
5.4 

'4*3( . 
/./7 

'6*4( . 
/37/ 

'6*/4( . 
/145 

'/.*//( . 
0/35 

'//*2( . 
5/5 

'//*/.( / 
0/26 

'/2*/3( . 
661 

'/3*/.( . 
/3./ 

'/3*/7( 0 
/50/ 

'/4*/.( . 
0432 

'/6*/4( . 
/110 

'/7*/3( . 
/532 

'0.*/7( . 
51/ 

'0/*02( . 
//05 

'00*/3( . 
0065 

'01*/2( / 
66/ 

'01*00( / 
/.50 

'02*0/( / 
/.63 
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'02*01( .
62.

7SQ\YO )-)- £ Pb_�l_mofn�i`�nb_�Ocior�̀ [ffm�h_nqile�̀ il�nb_�\c+f_p_f�gofnc+i\d_]ncp_�J@L

gi^_f

,&(&)&�@KTXOYO[OY^�GTGR^XOX�

?ihmc^_lcha� nb_�jl_pciomfs�^_m]lc\_^� l_mofnm�i`� nb_�g_^cog+mct_^�[h^�

Ocior+`[ffm�h_nqile*�q_�][llc_^�ion�m_hmcncpcns�[h[fsmcm*�qb_l_�nb_�̀ clmn�j[ln�i`�nb_�

m_hmcncpcns� [h[fsmcm� l_a[l^m� nb_� j_l]_hn[a_� �*� qbcf_� nb_� m_]ih^� j[ln� i`� nb_�

m_hmcncpcns�[h[fsmcm��]ihmc^_l_^�^c``_l_hn�m]_h[lcim�l_a[l^cha�]lcn_lc[�q_cabn��à,�

Pb_ l_mofnm�i`�nb_�i\d_]ncp_�`oh]ncih u4 l_a[l^cha�^c``_l_hn�j_l]_hn[a_�� `il�nb_�

g_^cog+mct_^�h_nqile�[h^�nb_�Ocior+`[ffm�h_nqile�[l_�l_jiln_^�[m�̀ iffiqm,�
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Eh nb_ ][m_ i` nb_ g_^cog+mct_^ h_nqile* q_ ]ihmc^_l_^ nb_ j_l]_hn[a_ 

� ch nb_ l[ha_ `lig / ni 0. $ [h^ ch P[\f_ /0 [l_ l_jiln_^ nb_ \_mn l_mofnm* 

i\n[ch_^ [`n_l nbl__ lohm, Pb_ j_l]_hn[a_ i` _f_]nlc`c][ncih [h^ nb_ 

_hpclihg_hn[f cgjlip_g_hn [l_ ][f]of[n_^ ]ihmc^_lcha nin[f _f_]nlc`c_^ f_hanb 

[h^ nb_ nin[f _hpclihg_hn[f cgjlip_g_hn j_l _f_]nlc`c_^ f_hanb, Eh [fgimn [ff 

lohm* nb_ j_l]_hn[a_ i` _f_]nlc`c][ncih q[m gil_ nb[h 3.$,  Pb_ p[fo_m i` nb_ 

i\d_]ncp_ ̀ oh]ncih u4 mfcabnfs ̂ c``_l [h^ nb_ bcab_mn a[j cm [lioh^ .,.5, =]]il^cha 

ni nb_ i\n[ch_^ l_mofnm* nb_ hog\_l i` mo\mn[ncihm [h^ nb_ ][j[]cns _rj[hmcih 

b[p_ nb_ bcab_mn ch`fo_h]_ ih nb_ nin[f ]imnm* [m jl_m_hn_^ ch =jj_h^cr 'P[\f_ 

=1(, ?ihmc^_lcha [ff nbl__ lohm* nb_ \_mn p[fo_ i` nb_ i\d_]ncp_ `oh]ncih cm 

i\n[ch_^ `il nb_ � ; .,/2, Pb_ p[fo_ i` i\d_]ncp_ `oh]ncih u4 ; .,/46* qbcf_ nb_ 

j_l]_hn[a_ i` _f_]nlc`c][ncih cm 36,.1$* qbc]b l_mofn_^ ch [h _hpclihg_hn[f 

cgjlip_g_hn i` 44,03$, =^^cncih[ffs* nb_ i\n[ch_^ l_mofnm i` nb_ i\d_]ncp_ 

`oh]ncihm �µ; 13/4,42* �¶ ; /65,42 Ici q* �·; 001/0 Ici qE �¸; 127, 

DKLTO )* V Pb_ \_mn mifoncihm i` nb_ g_^cog+mct_^ h_nqile l_a[l^cha ̂ c``_l_hn 

j_l]_hn[a_ ­ '$(

� ; / 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
.,01. 3.,.7$ 3/,/6$ 

0 
(&)11 -0&*-# -)&1,# 

1 
.,0.0 30,/2$ 26,45$ 

� ; 0
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Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
.,/74 30,43$ 34,10$ 

0 
.,0.0 4/,02$ 32,20$ 

1 
(&)0- .,&1)# /(&-)# 

� ; 1 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
.,0./ 35,54$ 37,./$ 

* 
(&)/. -/&(-# .+&+/# 

1 
.,/67 43,.3$ 40,63$ 

� ; 2 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn 

/ 
(&)/, -0&)1# .(&+)# 

0 
.,/60 4.,05$ 41,51$ 

1 
.,/54 35,24$ 4/,40$ 

� ; 3 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn 

/ 
.,/77 30,56$ 34,4.$ 
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0 
(&)/* .*&-*# .1&)(# 

1 
.,/72 27,..$ 4.,30$ 

� ; 4 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
(&)0+ -(&1-# .)&//# 

0 
.,0.3 32,44$ 37,06$ 

1 
.,/71 37,03$ 43,.6$ 

� ; 5 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
(&)/* ./&+.# /(&1.# 

0 
.,/61 3.,73$ 51,.4$ 

1 
.,/7. 45,.4$ 45,71$ 

� ; 6 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
.,0/4 25,.3$ 30,/1$ 

0 
(&)0. ,.&1+# .(&./# 

1 
.,0./ 26,66$ 3/,71$ 

� ; 7 
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Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn 

/ 
.,013 14,24$ 24,20$ 

0 
(&)0. -.&,,# .)&1(# 

1 
.,0.5 3/,0.$ 26,2/$ 

� ; /. 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
.,0.4 24,05$ 3.,07$ 

0 
(&)1- -1&++# .)&-1# 

1 
.,/76 23,5.$ 33,03$ 

� ; // 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn '$( 

/ 
(&)/1 .,&/(# /(&1)# 

0 
.,/61 36,12$ 33,71$ 

1 
.,0.4 31,5/$ 33,32$ 

� ; /0 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
(&)0+ -*&0)# -/&).# 
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0 
.,02. 24,44$ 21,.1$ 

1 
.,002 30,70$ 27,13$ 

� ; /1 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
(&)1, -1&(*# -1&,+# 

0 
.,0/. 36,.4$ 35,60$ 

1 
.,000 36,45$ 31,/.$ 

� ; /2 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
(&).0 -0&(+# ..&*-# 

0 
.,020 24,14$ 25,56$ 

1 
.,/64 34,45$ 4/,7.$ 

� ; /3 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
.,/71 37,76$ 41,/0$ 

0 
.,0/3 32,.1$ 34,6/$ 

1 
(&)0( .(&-+# .-&.,# 

� ; /4 
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Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
.,0.6 25,35$ 3.,/5$ 

0 
.,012 22,.2$ 26,35$ 

1 
(&)0- -0&/.# -1&*0# 

� ; /5 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
.,0/4 40,31$ 3/,45$ 

0 
(&)10 --&1.# .(&.(# 

1 
.,0// 36,01$ 35,./$ 

� ; /6 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
(&)/0 .-&,(# /*&(.# 

0 
.,006 24,/7$ 31,73$ 

1 
.,0/1 23,56$ 24,12$ 

� ; /7 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
(&)0. .+&./# ..&1*# 



7. 

0 
.,0.0 35,76$ 40,65$ 

1 
.,/72 37,43$ 34,05$ 

� ; 0. 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
.,000 22,42$ 27,41$ 

0 
(&)1) ..&))# ..&.-# 

1 
.,0.4 34,43$ 32,66$ 

8 ANK @OUZ] LGRRX TKY\UWQ 

Pb_ m_hmcncpcns [h[fsmcm l_a[l^cha ̂ c``_l_hn j_l]_hn[a_ � ̀ il nb_ Ocior ̀ [ffm 

h_nqile [jjfc][ncih cm jl_m_hn_^ ch P[\f_ /1, =]]il^cha ni nb_ l_mofnm* cn cm 

i\m_lp_^ nb[n nb_ j_l]_hn[a_ i` _f_]nlc`c][ncih cm [lioh^ 1.$, Pb_ fiq_mn p[fo_ 

i` i\d_]ncp_ p[fo_ u4 ; .,1/0 q[m i\n[ch_^ `il nb_ j_l]_hn[a_ �;.,/3* qbc]b 

l_mofn_^ ch 12,.6$, =fmi* ch nb_ ][m_ i` nb_ Ocior+`[ffm h_nqile* nb_ j_l]_hn[a_ i` 

_f_]nlc`c][ncih [h^ nb_ nin[f ]imnm [l_ ]ill_f[n_^ qcnb nb_ hog\_l i` mo\mn[ncihm 

[h^ nb_ ][j[]cns _rj[hmcih ih nb_ _f_]nlc`c_^ [l]m [m jl_m_hn_^ ch =jj_h^cr 

'P[\f_ =2(, Pb_ \c+f_p_f gi^_f n_h^m ni ch]l_[m_ nb_ ][j[]cns ih nb_ _f_]nlc`c_^ 

[l]m qcnb nb_ bcab_l `fiqm [h^ nb_ fiq_l hog\_l i` mo\mn[ncihm qbc]b f_[^m ni 

^_]l_[m_ i` nb_ nin[f ]imnm ch nb_ h_nqile,  



7/ 

DKLTO )+ V Pb_ \_mn mifoncihm i` Ocior+`[ffm h_nqile l_a[l^cha ̂ c``_l_hn 

j_l]_hn[a_ ­ '$(

� ; / 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
.,112 1.,35$ 13,57$ 

0 
.,11. 20,.2$ 20,31$

1 
(&+*1 +(&*-# +-&1.# 

� ; 0

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
.,117 02,30$ 07,50$ 

0 
(&+++ *-&,0# +*&1(# 

1 
.,116 /6,57$ 02,11$

� ; 1 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
.,116 04,21$ 07,35$ 

0 
(&++( **&1+# ++&(+# 

1 
.,11/ 00,71$ 1.,66$

� ; 2 
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Jog\_l i  ̀loh u4  

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
.,137 /1,16$ /2,.2$ 

0 
(&+++ */&/)# ++&//# 

1 
.,12. 06,44$ 11,.2$

� ; 3 

Jog\_l i  ̀loh u4  

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
.,124 07,1.$ 1.,65$ 

0 
.,117 06,44$ 11,75$

1 
(&++- *0&..# +)&.)# 

� ; 4 

Jog\_l i  ̀loh u4  

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
(&++( +*&)/# +.&,.# 

0 
.,12. 02,30$ 07,6.$ 

1 
.,112 05,5/$ 11,75$ 

� ; 5 

Jog\_l i  ̀loh u4  

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
.,124 0/,75$ 04,/6$
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0 
(&+++ *0&+,# +)&0)# 

1 
.,124 0.,16$ 00,45$ 

� ; 6 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
(&++* +*&0(# +/&/-# 

0 
.,123 05,5/$ 05,5/$

1 
.,132 /4,02$ /4,35$ 

� ; 7 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn '$( 

/ 
(&++) ++&/.# +/&-,# 

0 
.,124 05,17$ 05,07$

1 
.,114 00,71$ 06,2.$ 

� ; /. 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn '$( 

/ 
.,121 11,22$ 13,..$ 

0 
.,110 0/,.0$ 06,04$

1 
(&+*. *0&..# +.&-,# 

� ; // 
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Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn '$( 

/ 
(&+*- *0&(+# +-&)1# 

0 
.,111 1/,63$ 17,.1$ 

1 
.,115 1/,63$ 11,70$ 

� ; /0 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn '$( 

/ 
.,132 0/,12$ 0/,07$ 

0 
(&+*1 +(&-/# ,)&*0# 

1 
.,13. 02,0.$ 06,/5$ 

� ; /1 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
.,135 /7,53$ /7,57$

0 
(&++- +*&)/# +-&++# 

1 
.,114 04,//$ 12,01$ 

� ; /2 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
.,124 00,4/$ 03,26$
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0 
(&+,- *1&.*# +*&+(# 

1 
.,132 06,.1$ 03,/2$ 

� ; /3 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
(&+)* +,&(0# ,.&+0# 

0 
.,126 /5,61$ 0/,74$ 

1 
.,122 0/,.0$ 03,06$

� ; /4 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
.,117 02,30$ 07,4/$ 

0 
.,115 1.,03$ 12,67$ 

1 
(&++) *1&.*# +-&0)# 

� ; /5 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
.,126 12,17$ 07,77$ 

0 
.,130 00,07$ 01,/7$

1 
(&+,+ *+&*-# *0&0*# 

� ; /6 
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Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
.,13/ /2,75$ /5,3.$

0 
.,11. 12,.6$ 17,64$ 

1 
(&+*0 +*&,0# +1&()# 

� ; /7 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
.,121 03,26$ 06,43$

0 
.,125 05,5/$ 05,7.$ 

1 
(&+,, *.&/-# +(&.*# 

� ; 0. 

Jog\_l i  ̀loh u4

Pb_ j_l]_hn[a_ 

i  ̀_f_]nlc̀ c_  ̂

h_nqile 

Pb_ j_l]_hn[a_ i  ̀

_hpclihg_hn[f 

cgjlip_g_hn  

/ 
.,112 2.,54$ 17,1.$ 

0 
.,111 06,.1$ 14,/5$

1 
(&++) *0&10# +.&-)# 

Pb_ m_]ih^ j[ln i` nb_ m_hmcncpcns [h[fsmcm cm l_f[n_^ ni nb_ ^c``_l_hn 

�o�vpª�¶v x´�pª���¥J p¤�ªv¤�k q_cabn �à i\n[ch_^ qcnb nb_ ̀ cr_^ j_l]_hn[a_ � ; /$, 

S_ ]ihmc^_l_^ nbl__ m]_h[lcim* ̂ _`ch_^ [m ̀ iffiqm8 

8 Pb_ ]lcn_lc[ q_cabnm �à i` O]_h[lci E8 �µ; .,5* �¶; .,/* �·; .,/* �¸; .,/ 

8 Pb_ ]lcn_lc[ q_cabnm �à i` O]_h[lci EE8 �µ; .,/* �¶; .,/* �·; .,5* �¸; .,/ 
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8 Pb_ ]lcn_lc[ q_cabnm �à i` nb_ O]_h[lci EEE8 �µ; .,/* �¶; .,/* �·; .,/* �¸; 

.,5 

Eh O]_h[lci E nb_ bcab_mn ]lcn_lc[ q_cabn cm acp_h ni nb_ i\d_]ncp_ `oh]ncih 

�µ l_f[n_^ ni nb_ gchcgcm[ncih i` nin[f  nl[p_f ncg_ [h^ nb_ ][j[]cns _rj[hmcih 

]imnm9 Eh nb_ O]_h[lci EE* nb_ bcab_mn ]lcn_lc[ q_cabn cm acp_h ni nb_ i\d_]ncp_ 

`oh]ncih �·* l_f[n_^ ni nb_ _hpclihg_hn[f ]imnm9 ch  O]_h[lci EEE nb_ bcab_mn ]lcn_lc[ 

q_cabn cm acp_h ni nb_ i\d_]ncp_ `oh]ncih �¸ l_f[n_^ ni nb_ g[rcgcm[ncih i` nb_ 

[p_l[a_ nl[``c] ^_hmcns i` K? bs\lc^ nlo]em ih nb_ _f_]nlc`c_^ [l]m, Pb_ l_mofnm i` 

nb_ nbl__ m]_h[lcim l_a[l^cha ^c``_l_hn ]lcn_lc[ q_cabn �à `il nb_ g_^cog+mct_^ 

[h^ nb_ Ocior+`[ffm h_nqile [l_ l_jiln_^ [m ̀ iffiqm,  

8 ANK SKJOZS%XO_KJ TKY\UWQ  

Pb_ l_mofnm i` nb_ \c+f_p_f gi^_f l_a[l^cha jl_pciomfs g_hncih_^ 

m]_h[lcim [l_ l_jiln_^ ch P[\f_ /2 [h^ P[\f_ /3* l_mj_]ncp_fs, Eh O]_h[lci E* nb_ 

bcab_mn ]lcn_lc[ q_cabn cm acp_h ni nb_ �µ* [h^ nb_ \_mn+`ioh^ mifoncih l_mofn_^ ch 

nb_ fiq_l j_l]_hn[a_ i` nb_ _f_]nlc`c][ncih _ko[f ni 1.,52$ [h^ nb_ 

_hpclihg_hn[f cgjlip_g_hn _ko[f ni 16,.0$, 

Eh O]_h[lci EE* nb_ bcab_mn p[fo_ i` nb_ ]lcn_lc[ q_cabn cm l_f[n_^ ni nb_ 

_hpclihg_hn[f ]imnm �·, Pb_ \_mn+`ioh^ mifoncih i` O]_h[lci EE* ]igj[l_^ ni 

O]_h[lci E* l_mofn_^ ch bcab_l j_l]_hn[a_ i` _f_]nlc`c][ncih [h^ _hpclihg_hn[f 

cgjlip_g_hn i` 32,74$ [h^ 43,41$* l_mj_]ncp_fs, Och]_ ch nb_ gchcgcm[ncih 

jli\f_g* nb_ cgjiln[h]_ cm acp_h ni nb_ fiq_l ]lcn_lc[ q_cabn* nb_ O]_h[lci EE 

l_mofn_^ ch nb_ fiq_l p[fo_ i` nb_ i\d_]ncp_ p[fo_* u4  ; .,110,  Eh nbcm ][m_* nb_ 

jlcilcns cm acp_h ni nb_ _f_]nlc`c][ncih* qbc]b l_mofn_^ ch nb_ fiq_l ip_l[ff ]imnm 

[h^ nb_ mcahc`c][hnfs bcab_mn j_l]_hn[a_ i` _f_]nlc`c][ncih [h^ _hpclihg_hn[f 

cgjlip_g_hn,  

Eh O]_h[lci EEE* nb_ bcab_mn ]lcn_lc[ q_cabn �¸ cm acp_h ni nb_ i\d_]ncp_ 

`oh]ncih �¸ l_f[n_^ ni nb_ g[rcgcm[ncih i` nb_ [p_l[a_ nl[``c] ̂ _hmcns i` K? bs\lc^ 

nlo]em ih nb_ _f_]nlc`c_^ [l]m, Och]_ nb_ ijncgcm[ncih jli\f_g n_h^m ni gchcgcm_ 

nin[f ]imnm* nb_ ch]l_g_hn i` nb_ nl[``c] ^_hmcns ih _f_]nlc`c_^ [l]m ]iof^ f_[^ ni 

nb_ ̂ _]l_[m_ i` nb_ ip_l[ff ]imnm* [m q_ ][h i\m_lp_ ̀ lig nb_ l_mofnm, Ocgcf[l fce_ 
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ch O]_h[lci EE* nb_ fiq_l ]lcn_lc[ q_cabn i` i\d_]ncp_ `oh]ncih �µ- �¶- �· acp_ nb_ 

jl_]_^_h]_ ni nb_ _f_]nlc`c][ncih* qbc]b l_mofn_^ ch 5.,64$ [h^ nb_ 

_hpclihg_hn[f cgjlip_g_hn cm 41,.4$, Eh P[\f_ /4 [l_ l_jiln_^ nb_ \_mn+`ioh^ 

mifoncihm i` _[]b m]_h[lci* [h^ nb_ ]ill_mjih^cha j_l]_hn[a_ i` h_nqile 

_f_]nlc`c][ncih [h^ nb_ _hpclihg_hn[f cgjlip_g_hn,  

DKLTO ), V Pb_ \_mn mifoncihm i` nb_ g_^cog+mct_^ h_nqile l_a[l^cha ̂ c``_l_hn 

q_cabn ©�

>_mn mifoncih �µ;.,5 �¶;.,/ �·;.,/ �¸;.,/ 

u4  �µ �¶ �· �¸

.,565 3.,4 0.,55 530,27 2 

(&/-* /0&1 ..&)( -()&,* - 

.,553 3.,4 22,35 446,6/ 6 

.,54/ 3.,4 30,00 342,73 7 

.,535 3.,4 42,77 331,11 /0 

>_mn mifoncih �µ;.,/ �¶;.,/ �·;.,5 �¸;.,/ 

u4  �µ �¶ �· �¸

.,115 051,4 /1/,346 1.3,.7 05 

(&++* *0)&( ))/&1) *0+&), *) 

.,171 3/1,6 /07,1/ 122,0. 01

.,142 120,5 /04,./ 1/7,2. 01 
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.,12/ /4.,7 /04,.1 1./,61 00 

>_mn mifoncih �µ;.,/ �¶;.,/ �·;.,/ �¸;.,5 

u4  �µ �¶ �· �¸

%(&,+) -++&/ ),/&+0 +(,&10 */ 

+.,1.1 044,. /0.,/5 162,57 0/ 

+.,121 2..,3 /0/,62 10.,42 01 

+.,206 202,3 /17,/6 04/,// 04 

+.,0./ 0//,2 77,/1 310,02 /5 

DKLTO )- V Pb_ j_l]_hn[a_ i` _f_]nlc`c][ncih [h^ _hpclihg_hn[f cgjlip_g_hn 

i` nb_ gc^^f_+mct_^ h_nqile l_a[l^cha ̂ c``_l_hn q_cabn ©�

�µ;.,5* �¶;.,/*  �·;.,/* �¸;.,/ 

u4  
L_l]_hn[a_ i  ̀

_f_]nlc̀ c_  ̂h_nqile 

L_l]_hn[a_ i  ̀nb_ 

_hpclihg_hn[f 

cgjlip_g_hn 

.,565 7,07$ 6,43$

(&/-* +(&/,# +0&(*# 

.,553 0.,66$ /6,6/$ 

.,54/ 02,31$ 1/,2/$ 

.,535 07,7.$ 10,60$ 

�µ;.,/* �¶;.,/* �·;.,5* �¸;.,/ 

u4  
L_l]_hn[a_ i  ̀

_f_]nlc̀ c_  ̂h_nqile 

L_l]_hn[a_ i  ̀nb_ 

_hpclihg_hn[f 

cgjlip_g_hn 

.,115 4/,..$ 41,.7$ 

(&++* -,&1.# .-&.+# 

.,171 4/,24$ 36,0/$
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.,142 36,74$ 4/,00$ 

.,12/ 36,74$ 41,13$ 

�µ;.,/* q0;.,/* q1;.,/* q2;.,5 

u4  
L_l]_hn[a_ i  ̀

_f_]nlc̀ c_  ̂h_nqile 

L_l]_hn[a_ i  ̀nb_ 

_hpclihg_hn[f 

cgjlip_g_hn 

%(&,+) /(&0.# .+&(.# 

+.,1.1 34,46$ 31,07$ 

+.,121 35,73$ 4/,/4$ 

+.,206 44,6.$ 46,2/$ 

+.,0./ 25,/7$ 13,17$

DKLTO ). V Pb_ \_mn mifoncih i` nb_ g_^cog+mct_^ h_nqile ̀ il _p_ls m]_h[lci

O]_h[lci u4 
L_l]_hn[a_ i  ̀

_f_]nlc̀ c_  ̂h_nqile 

L_l]_hn[a_ i  ̀nb_ 

_hpclihg_hn[f 

cgjlip_g_hn 

O]_h[lci E .,530 1.,52$ 16,.0$ 

O]_h[lci EE .,110 32,74$ 43,41$ 

O]_h[lci EEE +.,21/ 5.,64$ 41,.4$ 

8 ANK @OUZ]%LGRRX TKY\UWQ  

Pb_ \_mn mifoncihm l_a[l^cha ̂ c``_l_hn q_cabn �à i` nb_ Ocior+`[ffm h_nqile 

[h^ `cr_^ j_l]_hn[a_ �* i\n[ch_^ [`n_l 3 lohm* [l_ l_jiln_^ ch P[\f_ /5 qbcf_ ch 

P[\f_ /6 [l_ l_jiln_^ nb_ p[fo_m i` nb_ \_mn mifoncihm [h^ nb_ ]ill_mjih^cha 

j_l]_hn[a_ i` nb_ _f_]nlc`c][ncih [h^ _hpclihg_hn[f cgjlip_g_hn, Eh [ff nb_ 

m]_h[lcim* nb_ j_l]_hn[a_ � i` nb_ [mmcah_^ nl[``c] `fiqm cm .,./, Och]_ q_ [l_ 

^_[fcha qcnb nb_ gchcgcm[ncih jli\f_g* nb_ fiq_l p[fo_ i` nb_ i\d_]ncp_ 

x´�pª���J¥ p¤�ªv¤�k q_cabn �à qcff n_h^ ni g[rcgcm_ nb_ cgjiln[h]_ i` nb_ 

]ill_mjih^cha i\d_]ncp_ ̀ oh]ncih �à ,  

Eh O]_h[lci E* nb_ bcab_mn ]lcn_lc[ q_cabn �µ cm l_f[n_^ ni nb_ gchcgcm[ncih 

i` nb_ nin[f nl[p_f ncg_ [h^ nb_ ][j[]cns _rj[hmcih ]imnm, Pb_l_`il_* nb_ i\n[ch_^ 



/./ 

l_mofnm i` O]_h[lci E acp_ nb_ fiq_mn []]_jn[\f_ j_l]_hn[a_ i` _f_]nlc`c][ncih ch 

nb_ _Dcabq[s msmn_g* qbc]b qcff [fmi l_mofn ch nb_ fiq_mn ][j[]cns _rj[hmcih 

]imnm, Pb_ l_mofnm i\n[ch_^ [`n_l 3 lohm mbiq_^ nb[n O]_h[lci* , u�v¥�Jª p��¥�uv¤ 

][j[]cns _rj[hmcih ̂ o_ ni nb_ bcab ]lcn_lc[ q_cabn �µ, =n nb_ m[g_ ncg_* cn n_h^m 

ni gchcgcm_ nb_ hog\_l i` _f_]nlc`c_^ [l]m ch nb_ _Dcabq[s msmn_g* qbc]b 

l_mofn_^ ch nb_ bcab_l _hpclihg_hn[f ]imnm, Pb_ \_mn p[fo_ i` O]_h[lci E cm 

u4  ;.,570* qcnb nb_ j_l]_hn[a_ i` nb_ _f_]nlc`c][ncih _ko[f ni 5,74$* [h^ 

_hpclihg_hn[f cgjlip_g_hn _ko[f ni //,15$, =]]il^cha ni nb_ i\n[ch_^ l_mofnm 

i` O]_h[lci E [h^ nb_ fiq ]lcn_lc[ q_cabn `il _hpclihg_hn[f ]imnm ch i\d_]ncp_ 

`oh]ncih �·* nb_ hih+_f_]nlc`c][ncih ch nb_ Ocior+`[ffm h_nqile f_[^m ni nb_ bcab_mn 

nin[f ]imnm,  

Eh O]_h[lci EE* nb_ bcab_mn ]lcn_lc[ q_cabn cm acp_h ni nb_ _hpclihg_hn[f 

]imnm ch nb_ i\d_]ncp_ `oh]ncih �· [h^ nb_ bcab_mn cgjiln[h]_ cm acp_h ni nb_ 

_f_]nlc`c][ncih ch nb_ _Dcabq[s msmn_g, Pb_l_`il_* nbcm l_mofn_^ ch nb_ bcab_mn 

j_l]_hn[a_ i` _f_]nlc`c][ncih _ko[f ni 13,45$* [h^ nb_ bcab_mn _hpclihg_hn[f 

cgjlip_g_hn _ko[f ni 20,75$, Diq_p_l* nb_ fiq ]lcn_lc[ q_cabn l_f[n_^ ni nb_ 

i\d_]ncp_ ̀ oh]ncih �µ* �¶ l_mofn_^ ch bcab_l ][j[]cns _rj[hmcih ̂ o_ ni nb_ jlcilcns 

i` _f_]nlc`c][ncih [h^ nb_ gchcgcm[ncih i` ch`l[mnlo]nol_ ]imnm, Pb_l_`il_* cn cm 

i\m_lp_^ nb[n nb_ ][j[]cns _rj[hmcih ]imnm b[p_ bcab_l ch`fo_h]_ ih nb_ ip_l[ff 

]imnm nb[h nb_ ch`l[mnlo]nol_ ]imnm* qbc]b l_mofn_^ ch nb_ bcab_l p[fo_ i` i\d_]ncp_ 

`oh]ncih u4 ; .,306, Iil_ip_l* []]il^cha ni nb_ \_mn i\n[ch_^ mifoncihm* nb_ 

O]_h[lci EE l_mofnm ch nb_ bcab_mn j_l]_hn[a_ i` h_nqile _f_]nlc`c][ncih i` 13,45$ 

[h^ nb_ _hpclihg_hn[f cgjlip_g_hn i` 20,75$,  

Pb_ O]_h[lci EEE acp_m nb_ bcab_mn q_cabn ]lcn_lc[ ni nb_ i\d_]ncp_ ̀ oh]ncih 

�¸, Pb_ g[rcgcm[ncih i` nb_ nl[``c] ^_hmcns i` K? bs\lc^ nlo]em ih nb_ _f_]nlc`c_^ 

[l]m cm mnlc]nfs ]ill_f[n_^ qcnb nb_ hog\_l i` _f_]nlc`c_^ [l]m ch nb_ _Dcabq[s 

msmn_g c,_, nb_ gil_ [l]m [l_ _f_]nlc`c_^* nb_ bcab_l hog\_l i` K? bs\lc^ nlo]em 

qcff \_ m_lp_^ ch nb_ _Dcabq[s msmn_g, Pbom* []]il^cha ni nb_ l_mofnm i` nb_ 

O]_h[lci EEE* nb_ \_mn mifoncih i` nb_ i\d_]ncp_ ̀ oh]ncih u4 ; .,.57 l_mofn_^ ch nb_ 

j_l]_hn[a_ i` nb_ _f_]nlc`c][ncih _ko[f ni 11,/0$* [h^ nb_ _hpclihg_hn[f 
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cgjlip_g_hn _ko[f ni 15,..$* ̂ o_ ni nb_ fiq_l ]lcn_lc[ q_cabn ̀ il nb_ �µ [h^ �¶, 

=]]il^cha ni nb_ ]igj[lcmih i` O]_h[lci EE [h^ O]_h[lci EEE cn cm i\m_lp_^ nb[n nb_ 

_hpclihg_hn[f ]lcn_lc[ b[m nb_ bcab_mn ch`fo_h]_ ih nb_ _f_]nlc`c][ncih,  

Eh P[\f_ /7 [l_ l_jiln_^ nb_ \_mn+`ioh^ mifoncihm i` _[]b m]_h[lci* [h^ 

nb_ ]ill_mjih^cha j_l]_hn[a_ i` h_nqile _f_]nlc`c][ncih [h^ nb_ _hpclihg_hn[f 

cgjlip_g_hn, Pb_ ][j[]cns _rj[hmcih i` nb_ \_mn mifoncihm `il _[]b O]_h[lci i` 

nb_ g_^cog+mct_^ h_nqile [h^ nb_ Ocior+`[ffm [l_ l_jiln_^ ch nb_ =jj_h^cr 

'P[\f_ =3 [h^ P[\f_ =4* l_mj_]ncp_fs(, 

DKLTO )/ V Pb_ \_mn mifoncihm i` nb_ Ocior+`[ffm h_nqile l_a[l^cha ̂ c``_l_hn 

q_cabn ©�

>_mn 

mifoncih 
�µ;.,5 �¶;.,/ �·;.,/ �¸;.,/ 

u4  �µ �¶ �· �¸

.,6.. 320.,41 5,74 //23,26 / 

.,576 320.,41 /.,6/ //1/,.5 /

(&/1* -,*(&.+ ,-&,1 )(*-&** * 

.,576 320.,41 07,56 /.75,60 / 

.,573 320.,41 31,23 /.31,17 0 

>_mn 

mifoncih 
�µ;.,/ �¶;.,/ �·;.,5 �¸;.,/ 

u4  �µ �¶ �· �¸

.,40. 36..,.1 /33,23 605,/1 4 

.,365 3757,5/ /57,10 542,.5 5

.,363 357.,36 /47,30 544,11 4

.,351 360.,33 0.3,.0 52.,23 6 

(&-*0 .)11&-* )1,&*) .-1&-/ 0 

>_mn 

mifoncih 
�µ;.,/ �¶;.,/ �·;.,/ �¸;.,5 

u4  �µ �¶ �· �¸

.,/.3 4/5.,06 /5.,32 6..,21 4



/.1 

(&(/1 -1*1&1, )0+&)1 /*0&./ / 

.,.6/ 355.,34 /51,0. 527,/. 5 

.,//7 346.,2/ //7,53 670,56 3 

.,.65 33..,41 /47,10 55/,1/ 4 

DKLTO )0 V Pb_ j_l]_hn[a_ i` _f_]nlc`c][ncih [h^ _hpclihg_hn[f cgjlip_g_hn 

i` nb_ Ocior+`[ffm h_nqile l_a[l^cha ̂ c``_l_hn q_cabn ©�

�µ;.,5* �¶;.,/*  �·;.,/* �¸;.,/ 

u4  
L_l]_hn[a_ i  ̀

_f_]nlc̀ c_  ̂h_nqile 

L_l]_hn[a_ i  ̀nb_ 

_hpclihg_hn[f 

cgjlip_g_hn 

.,6.. /,37$ .,75$ 

.,576 /,37$ 0,00$

(&/1* /&1.# ))&+/# 

.,576 3,51$ 3,.7$ 

.,573 7,33$ 6,71$ 

�µ;.,/* �¶;.,/* �·;.,5* �¸;.,/ 

u4  
L_l]_hn[a_ i  ̀

_f_]nlc̀ c_  ̂h_nqile 

L_l]_hn[a_ i  ̀nb_ 

_hpclihg_hn[f 

cgjlip_g_hn 

.,40. 06,.1$ 06,27$ 

.,365 10,6.$ 11,71$

.,363 1/,31$ 11,53$

.,351 15,04$ 13,77$ 

(&-*0 +-&./# ,*&1/# 

�µ;.,/* q0;.,/* q1;.,/* q2;.,5 

u4  
L_l]_hn[a_ i  ̀

_f_]nlc̀ c_  ̂h_nqile 

L_l]_hn[a_ i  ̀nb_ 

_hpclihg_hn[f 

cgjlip_g_hn 

.,/.3 1/,63$ 1.,6.$

(&(/1 ++&)*# +/&((# 

.,.6/ 1.,67$ 13,02$ 



/.2 

.,//7 0/,12$ 00,60$ 

.,.65 1.,35$ 11,10$

DKLTO )1 V Pb_ \_mn mifoncih i` nb_ Ocior+`[ffm h_nqile ̀ il _p_ls m]_h[lci

O]_h[lci u4  

L_l]_hn[a_ i  ̀

_f_]nlc̀ c_  ̂

h_nqile 

L_l]_hn[a_ i  ̀nb_ 

_hpclihg_hn[f 

cgjlip_g_hn 

O]_h[lci E .,570 5,74$ //,15$ 

O]_h[lci EE .,306 13,45$ 20,75$ 

O]_h[lci EEE .,.57 11,/0$ 15,..$ 

-& 1=<19B@7=<@ 

Eh nbcm nb_mcm* q_ chnli^o]_^ nqi h_nqile ^_mcah gi^_fm `il al__h 

nl[hmjiln[ncih \s [^ijncha [ hip_f n_]bhifias* nb_ _Dcabq[s msmn_g, Pbcm 

n_]bhifias cm _hb[h]cha nb_ fiha+n_lg ^_]cmcih+g[echa ko_mncihm l_a[l^cha nb_ 

gcnca[ncih i` _hpclihg_hn[f jiffoncihm [h^ _gcmmcihm, Och]_ nb_ _rj[hmcih i` 

fcabn+^ons nlo]em [h^ b_[ps+^ons nlo]em ][om_m g[dil _gcmmcihm ch nb_ ]cns* nb_ 

_Dcabq[s msmn_g bcabfcabnm nb_ _hpclihg_hn[f [^p[hn[a_ i` K? bs\lc^ nlo]em, 

Pblioab nb_ _f_]nlc`c][ncih i` bcabq[s li[^ m_ag_hnm* nb_ _Dcabq[s msmn_g 

[ffiqm nb_ K? bs\lc^ nlo]em ni om_ _f_]nlc] gi^_ qbcf_ ̂ lcpcha ih nb_m_ li[^ [l]m* 

qcnbion [hs chn_llojncihm, S_ ^_p_fij_^ nb_ hip_f gi^_fm `il [mm_mmcha nb_ 

cgj[]n i` nb_ _Dcabq[s msmn_g* ̀ ilgof[n_^ [m [ mchaf_+f_p_f h_nqile ̂ _mcah [h^ 

[ \c+f_p_f gofnc+i\d_]ncp_ J@L gi^_f,  

Bil nb_ mchaf_+f_p_f gofnc+i\d_]ncp_ J@L gi^_f* q_ ]ihmc^_l_^ nbl__ 

i\d_]ncp_ `oh]ncihm8 gchcgct[ncih i` nb_ nin[f ch`l[mnlo]nol_ [h^ g[chn_h[h]_ 

]imnm* gchcgct[ncih i` nin[f _hpclihg_hn[f ]imnm [h^ g[rcgct[ncih i` [p_l[a_ 

nl[``c] ̂ _hmcns l_f[n_^ ni nb_ K? bs\lc^ nlo]em ih _f_]nlc`c_^ [l]m, Eh j[lnc]of[l* q_ 

chnli^o]_^ nb_ nbcl^ i\d_]ncp_ ni8 c( acp_ go]b gil_ jlcilcns ni [l]m qcnb bcab K? 
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bs\lc^ nlo]em nl[``c] pifog_9 cc( g[rcgcm_ nb_ oncfcns i` nb_ _Dcabq[s msmn_g9 ccc( 

ni b_fj ^_]cmcih+ g[e_lm ch _mncg[ncha \_h_`cnm i` omcha nb_ _Dcabq[s msmn_g, 

Pb_ ]ihmnl[chnm i` nb_ mchaf_+f_p_f gofnc+i\d_]ncp_ J@L gi^_f [l_ l_f[n_^ ni nb_ 

jiq_l ][j[]cns i` _[]b nl[]ncih mo\mn[ncih [h^ nb_ nin[f [p[cf[\f_ \o^a_n 

l_miol]_m, S_ om_^ [ mcgof[ncih gi^_f nb[n [jjfc_^ nb_ _h_las msmn_g 

\_b[pciol i` _Dcabq[s n_]bhifias ni i\n[ch nb_ ijncg[f hog\_l i` nl[]ncih 

mo\mn[ncihm ih _[]b _f_]nlc`c_^ [l] []]il^cha ni K? bs\lc^ nlo]em nl[``c] ̀ fiq, =h 

_gcmmcih gi^_f q[m chnli^o]_^ ch nb_ mchaf_+f_p_f gofnc+i\d_]ncp_ h_nqile 

^_mcah `ilgof[ncih `il ][f]of[ncha _hpclihg_hn[f cgjlip_g_hn, S_ ]ihmc^_l_^ 

_gcmmcihm `il [ fc`_ncg_ j_lci^ i` nb_ _Dcabq[s ch`l[mnlo]nol_ i` 0. s_[lm, Pb_ 

gi^_f q[m n_mn_^ ih [ g_^cog+mct_^ [h^ nb_ Ocior+B[ffm h_nqile, =`n_l n_mncha 

cn ih nb_ jlijim_^ h_nqilem* nb_ gi^_f mbiq_^ nb_ _``_]ncp_h_mm ch gcnca[ncha 

_gcmmcihm [m miih [m q_ chnli^o]_ _f_]nlc`c_^ [l]m, Pb_ ijncgct[ncih gi^_f 

i\n[ch_^ `_[mc\f_ [h^ aii^+ko[fcns mifoncihm* l_mofncha ch _hpclihg_hn[f 

cgjlip_g_hn oj ni 40,51$ ̀ il nb_ Ocior+B[ffm h_nqile [h^ oj ni 76,30$ ̀ il nb_ 

g_^cog+mct_^ h_nqile,  

Bil nb_ \c+f_p_f gofnc+i\d_]ncp_ J@L gi^_f* ̂ _p_fij_^ [m [h _rn_hmcih i` 

nb_ mchaf_+f_p_f gi^_f* q_ ]ihmc^_l_^ `iol i\d_]ncp_m ch nb_ ojj_l f_p_f l_f[n_^ 

ni nb_ gchcgcm[ncih i` nb_ nin[f nl[p_f ncg_* ch`l[mnlo]nol_ [h^ _hpclihg_hn[f 

]imnm [h^ g[rcgcm[ncih i` [p_l[a_ nl[``c] ^_hmcns i` K? bs\lc^ nlo]em ih 

_f_]nlc`c_^ [l]m, Pb_ ^_]cmcih i` nb_ ojj_l f_p_f ^_j_h^m ih nb_ ionjon i` nb_ 

fiq_l f_p_f qbc]b cm ̀ ilgof[n_^ [m [ ̀ cr_^+jichn OQA nl[``c] [mmcahg_hn jli\f_g, 

Iil_ip_l* nb_ jlijim_^ \c+f_p_f gi^_f ̂ _[fm hin ihfs qcnb ̀ ch^cha nb_ m_n i` nb_ 

[l]m ni \_ _f_]nlc`c_^ \on [fmi qcnb nb_ ][j[]cns _rj[hmcih i` nb_ _f_]nlc`c_^ [l]m 

`il cgjlipcha nb_ j_l`ilg[h]_ i` nb_ ip_l[ff msmn_g, Pb_ gi^_f om_m nb_ nl[]ncih 

mo\mn[ncih gi^_f `il ^_n_lgchcha nb_ gchcgog hog\_l i` nb_ nl[]ncih 

mo\mn[ncihm ih nb_ _f_]nlc`c_^ [l]m [h^ nb_ _gcmmcih gi^_f `il ][f]of[ncha nb_ 

_hpclihg_hn[f ]imnm i` nb_ ip_l[ff h_nqile, Iil_ip_l* nb_ gi^_f b_fjm nb_ 

^_]cmcih+g[e_lm ch []bc_pcha nb_ nl[hmjiln[ncih msmn_g ijncgcm[ncih \s 

g[rcgcmcha nb_ hog\_l i` K? bs\lc^ nlo]em [h^ gchcgcmcha nb_ nin[f nl[p_f ncg_ 
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ih nb_ _f_]nlc`c_^* []]il^cha ni nb_ [p[cf[\f_ \o^a_n, Pb_l_`il_* nb_ ][j[]cns 

_rj[hmcih q[m chnli^o]_^ ni gchcgcm_ nb_ nl[p_f ncg_ ih nb_ _f_]nlc`c_^ [l]m ih 

ª�v ��v ¥�uvE o´ª �� ª�v �ª�v¤ ¥�uv ª�v ��p¤vk¥v �x ����¥J pk¢kp�ª¹ k���·¥ ª�v 

^_g[h^ `f_rc\cfcns ^o_ ni  nb_ `onol_ ch]l_[m_ i` nb_  K? bs\lc^ nlo]em ^_g[h^, 

Pb_ ]ihmnl[chnm i` nb_ jlijim_^ \c+f_p_f J@L gi^_f [l_ l_f[n_^ ni nb_ ][j[]cns 

i` mo\mn[ncihm* nb_ hog\_l i` nl[]ncih mo\mn[ncihm ih nb_ _f_]nlc`c_^ [l]m* nb_ 

\o^a_n fcgcn[ncihm l_a[l^cha nb_ _Dcabq[s msmn_g ]imnm [h^ [p[cf[\f_ \o^a_n ̀ il 

nb_ ][j[]cns _rj[hmcih* j_l]_cp_^ [m nb_ hog\_l ih f[h_m ni \_ [^^_^ ih nb_ 

_f_]nlc`c_^ [l]m* _n], Iil_ip_l* nb_ jlijim_^ gi^_f om_^ [ a_h_nc] [failcnbg [m 

[ mifoncih [jjli[]b, Pb_ gi^_f q[m n_mn_^ ih [ hog_lc][f [jjfc][ncih ih nb_ 

Ocior+`[ffm [h^ g_^cog+mct_^ h_nqile* qbcf_ nb_ m_hmcncpcns [h[fsmcm q[m ][llc_^ 

ion \[m_^ ih nb_ j_l]_hn[a_ i` nb_ K? bs\lc^ nlo]em ni \_ omcha nb_ _Dcabq[s 

msmn_g [h^ nb_ ^c``_l_hn ]lcn_lc[ q_cabn l_f[n_^ ni nb_ i\d_]ncp_ `oh]ncih ch nb_ 

ojj_l f_p_f, Pb_ l_mofnm i` nb_ gi^_f mbiq_^ aii^ j_l`ilg[h]_m l_a[l^cha nb_ 

_hpclihg_hn[f cgjlip_g_hn [h^ nb_ hog\_l i` nb_ _f_]nlc`c_^ [l]m c,_, [fgimn 

1.$ `il nb_ Ocior `[ffm h_nqile [h^ 4.$ `il nb_ g_^cog+mct_^ h_nqile* 

[]]il^cha ni nb_ [p[cf[\f_ \o^a_n l_miol]_m [h^ nb_ [mmog_^ j_l]_hn[a_ i` nb_ 

nin[f [mmcah_^ nl[``c] ̀ fiqm l_f[n_^ ni nb_ K? bs\lc^ nlo]em,   

Pb_ j_l`ilg[h]_ [h^ l_mofnm i` nb_ ^_p_fij_^ gi^_fm ]iof^ b_fj 

^_]cmcih+g[e_lm ni ̂ _]c^_ qb_nb_l ni [^ijn nbcm n_]bhifias il hin* []]il^cha ni 

nb_ fcgcn_^ \o^a_n l_miol]_m, =fmi* nb_ ^_p_fij_^ gi^_fm ]iof^ \_h_`cn 

[onbilcnc_m qbi [l_ g[echa fiha+n_lg ^_]cmcihm mch]_ nb_ [^p[hn[a_m ]iof^ \_ 

[]bc_p_^ `il [ fiha j_lci^ '_,a, q_ chp_mnca[n_^ 0. s_[lm(, Diq_p_l* [m `onol_ 

^_p_fijg_hnm q_ chn_h^ ni8 c( ]ihmc^_l _h_las l_]ip_ls ^olcha l_a_h_l[ncp_ 

\l[echa [h^ _h_las ]ihmogjncih i` p_bc]f_m ^_j_h^cha ih 

[]]_f_l[ncih-^_]_f_l[ncih9 cc( ]ihmc^_l nl[``c] [mmcahg_hn \[m_^ ih [ nl[``c] 

^_g[h^ ̀ il_][mncha gi^_f9 ccc( jlipc^_ [h [jjfc][ncih ni [ l_[f ][m_ mno^s, 
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/18<=D9325;3<A 

En cm gs jf_[mol_ ni g_hncih m_p_l[f j_lmihm qbc]b ]ihnlc\oncih q[m i` 

nb_ mcahc`c][hn cgjiln[h]_ `il gs j_lmih[f [h^ jli`_mmcih[f aliqnb ^olcha gs 

Lb,@ mno^s, Bclmnfs* E qiof^ fce_ ni _rjl_mm al[ncno^_ ni gs moj_lpcmilm jli`, 

1k´¤� &v��J3¤p� [h^ jli`, I[lci I[lch_ffc `il nb_cl mojjiln* ehiqf_^a_* [h^ 

gincp[ncih ̂ olcha nb_m_ s_[lm* [m q_ff [m ̀ il acpcha g_ nb_ ijjilnohcns ni \_ nb_ 

j[ln i` nb_cl l_m_[l]b alioj, Eh j[lnc]of[l* ,J� ª�k��x´� x�¤ ª�v �´�uk�pv [h^ b_fj 

i` jli`, I[lci I[lch_ffc ch nb_ jli]_mm i` qlcncha nb_ Lb,@ nb_mcm,   

O_]ih^fs* ,J� mch]_l_fs nb[he`of ni nb_ jli`, Ic]b_f_ Knnig[h_ffc `il nb_ 

mojjiln [h^ nb_ ijjilnohcns `il ][llscha ion gs ]ihnlc\oncih ch nl[hmjiln[ncih 

l_m_[l]b ̀ c_f^* [m q_ff [m jli`, H_ih[l^i ?[aac[hc* ̀ il nb_ c^_[m [h^ ehiqf_^a_ ch 

cgjf_g_hncha gi^_fm ch p[lciom nl[hmjiln[ncih l_m_[l]b nijc]m ^olcha gs 

mno^c_m, =fmi* gs mj_]c[f nb[hem ni gs `lc_h^ [h^ ]iff_a_ Hocac Lci Ll_h]cj_ `il 

nb_ j[nc_h]_ [h^ l_g[le[\f_ ]iff[\il[ncih nb[n q_ []]igjfcmb_^ nia_nb_l ch 

nb_m_ s_[lm, Bolnb_lgil_E ,J� �¤kªvx´� x�¤ ov��� [ g_g\_l i` nb_ Lifc\[ 

nl[hmjiln[ncih l_m_[l]b alioj* qbc]b jlipc^_ g_ [ al_[n ijjilnohcns ni i\n[ch 

m]c_hnc`c] _rj_lc_h]_, =fmiE ,J� �¤kªvx´� ª� jli`, Fila_ Bl_cl_ ^_ Oiom[ `il bcm 

mojjiln ̂ olcha gs l_m_[l]b j_lci^ [\li[^ ch nb_ Qhcp_lmcns i` Lilni ch Lilnoa[f,  

H[mn \on hin nb_ f_[mn* E qiof^ fce_ ni nb[he ni nb_ j_ijf_ nb[n E g_n [h^ 

`lc_h^m nb[n E g[^_ nblioabion nbcm j_lci^* [h^ gs ̀ f[ng[n_m ̀ il g[echa nb[n gs 

mn[scha ch ,ªk�¹ xvv�¥ M���v ���vNH



/.6 

?343?3<13@ 

=e_lg[h* L,* '0./7(, @_mcahcha [h^ ̂ _gihmnl[ncha [h _f_]nlc] li[^ msmn_g 

`il _``c]c_hn [h^ momn[ch[\f_ li[^ ̀ l_cabn, ARO10 Osgj, /V/4, 

"�v¤�k�E 5HE $�¤��v¤E 1HE 0v��k��E 1H [­«¬±\ I&v���¥ª¤kª��� k 8¹¥ªv� x�¤ 

A``cp�v�ª k�u 8´¥ªk��ko�v 7�ku )¤v���ª $k¥vu �� &¹�k��p 5�·v¤ 8´¢¢�¹JE 5k¢v¤ 

jl_m_hn_^ [n Lli]__^cham i` 4nb Pl[hmjiln N_m_[l]b =l_h[* S[lm[q* Lif[h^, 

"�uv¤¥¥��E 8HE 'uxv�uªE 'H [­«¬³\ I'�vpª¤�p 7�ku 8¹¥ªv�¥ x�¤ 9¤´p�¥JE /9+ 

O]biif i` Eh^omnlc[f Ahach__lcha [h^ I[h[a_g_hn* Oni]ebifg, 

=haofi* A,* ?[mncffi* A,* C[l]�[+N�^_h[m* N,* O�h]b_t+Rct][�hi* F,* '0./2(, = 

]ihnchoiom \c+f_p_f gi^_f `il nb_ _rj[hmcih i` bcabq[s h_nqilem, ?igjon, 

Kj_l, N_m, 2/* 040V054,  

=hm_fg[* L,C,* >cmq[m* =,* >_fcha[l^c* C,* Ag[^c* =,* '0.0.(, N[jc^ [mm_mmg_hn 

i` nb_ ̀ o_f _]ihigs ][j[\cfcns i` j[l[ff_f [h^ m_lc_m+j[l[ff_f bs\lc^ _f_]nlc] 

p_bc]f_m, =jjf, Ah_las 053* //31/7,  

"¤¥�k�E 3HE ?��u�ºE $HE /k¤k¦k�E 3H'HE [­«¬°\H 1����´� p�¥ª ¢kª� ¢¤�o�v� x�¤ 

Lfoa+ch Ds\lc^ Af_]nlc] R_bc]f_m, Pl[hmj, N_m, L[ln A Hiacmn, Pl[hmj, N_p, 6.* /01V

/2/,  

$k¦�k�E 4HE 3ºk�E %HE &v��J�¤p�E 1HE 1k¤��v���E 1HE [­«¬³\H ,�¢¤�¶��� ª�v 

j_l`ilg[h]_ i` nb_ \cf_p_f mifoncih ̀ il nb_ ]ihnchoiom h_nqile ̂ _mcah jli\f_g, 

Llig_n + Pl[``c] + Pl[``c]i 1.* 5.7V50.,  

$�¤ª�k�´¤E 8HE 8´o¤k�k��k�E 8H %H [­«¬³\ I3¢ª���ºvu &v¥��� k�u "�k�¹¥�¥ �x k 

O_lc_m+5k¤k��v� +¹o¤�u '�vpª¤�p <v��p�v 5�·v¤ª¤k�� x�¤ +vk¶¹ &´ª¹ 9¤´p�JE EB=? 

L[j_lmKhHch_* Rif, /* hi, 3/* jj,/62V/67, 

>�nna_l* @,* F_hnm]b* I,* Plimn* P,* C_lb[l^n* J,* Rih >ihch* I,* Am]bg[hh* F, 

[­«¬³\ I%�¥ª+Kjncg[f I[le_n Ob[l_ i` Af_]nlc] Ii\cfcns Scnbch nb_ Ah_las 

8¹¥ªv� �� k &vpk¤o���¥kª��� 8pv�k¤��JE ¬°ª� ,�ªv¤�kª���k� ?ih`_l_h]_ ih nb_ 

Aolij_[h Ah_las I[le_n 'AAI(* Hi^t* jj, /+3, 



/.7 

?[i* F,T,* Hc* T,T,* S[ha* V,U,* So* F,* '0./1(, Pb_ Ni\omn Ii^_f i` ?ihnchoiom 

Pl[hmjiln[ncih J_nqile @_mcah Lli\f_g qcnb @_g[h^ [h^ ?imn Qh]_ln[chnc_m, 

Lli]_^c[ + Oi], >_b[p, O]c, 74* 75.V76.,  

%k¥pvªªkE 'H [¬´´³\H I9v�¤�k v �vª�u� uv��h���v��v¤�k uv� ¥�¥ªv�� u� ª¤k¥¢�¤ª�JE

EO>J 66.0.32/55* jj, 4/+526 

?[m]_nn[* A,* '0..7(, PN=JOLKNP=PEKJ OUOPAIO Ojlcha_l Kjncgct[ncih [h^ 

Enm =jjfc][ncihm* Pl[hmjiln[ncih N_m_[l]b,  

?b[hatbc* >,* Do[jc* H,Q,* Tchrch* Uo, '0..7(, ?ihnchoiom _kocfc\lcog h_nqile 

^_mcah gi^_f oh^_l ̂ _g[h^ [h^ ][j[]cns oh]_ln[chns* E?PA, 

%�v�E )HE 9k¹��¤E 2HE /¤����¥E 2H [­«¬°\ I'�vpª¤�x�pkª��� �x ¤�ku¥G 3¢¢�¤ª´��ª�v¥ 

[h^ ]b[ff_ha_m, =jjf, Ah_las* Rif, /3.* jj, /.7V//7,  

?b_h* T,I,* Vbo* V,* D_* T,* Vb[ha* H,* '0./3(, Oollia[n_+\[m_^ ijncgct[ncih 

`il mifpcha [ gcr_^ chn_a_l h_nqile ̂ _mcah jli\f_g, Pl[hmj, N_m, N_], 0275* 

/02V/12,  

%����E 8H +HE 5k¤�E ?HE /·��E 8HE +���E ?H [­«¬³\ I"�k�¹¥�¥ �x ¤vk� u¤�¶��� 

a[m_iom _gcmmcihm ̀ lig fcabn+u´ª¹ u�v¥v� ¶v��p�v¥JE 9¤k�¥¢�¤ªkª��� 7v¥vk¤p� 5k¤ª 

@* Rif, 43* jj, 263+277, 

%�¢v�E 1HE /k¥kqE .HE 5k¶��¶�qE &HE @�¤pE &HE [­«­«\H " ��¶v� pk¥pkuv k¢¢¤�kp� 

ni ]ihnlif p[lc[\f_m ijncgcm[ncih ̀ il [^p[h]_^ m_lc_m+j[l[ff_f bs\lc^ _f_]nlc] 

p_bc]f_ jiq_l+nl[ch, =jjf, Ah_las 054* //3266, 

?cpcn[m '0./3(, I[echa ol\[h ̀ l_cabn fiacmnc]m gil_ momn[ch[\f_, ?cp, Lifc]s 

Jin_ /V41, 

%��·k¹E %H [­«¬´\H $v���u *v¤�k�¹J¥ x�¤¥ª ¥ª¤vªp� �x v�vpª¤�p ����·k¹E

[p[cf[\f_ [n8 bnnjm8--qqq,`f__niqh_l,]ig-lohhcha+

al__h-[lnc]f_-0/5.161/-\_bch^+a_lg[hsm+`clmn+mnl_n]b+i`+_f_]nlc]+bcabq[s 

'[]]_mm_^ ihfch_ ih ./,/.,0.0.(, 

&k�k�º�E %H )HE 8�vxx�E ?H [¬´²²\ I3� 8ª�p�k¥ª�p 1�uv�¥ �x 9¤kxx�p "¥¥����v�ªJE

Pl[hmjiln[ncih O]c_h]_* Rif, //* hi, 1* jj, 031+052, 



//. 

@_gcl* A,* >_en[m* P,* H[ji¤ªvE *H [­«¬¬\ I" p��¢k¤kª�¶v k�k�¹¥�¥ �x ¥v¶v¤k� 

¶v��p�v v��¥¥��� ��uv�¥ x�¤ ¤�ku x¤v���ª ª¤k�¥¢�¤ªkª���JE 9¤k�¥¢�¤ªkª��� 

N_m_[l]b L[ln @* Rif,/4* jj, 125V135, 

&v¢ªH �x '�v¤�¹ k�u %���kªv %�k��v [­«¬¬\ I" o¤�vx �´�uv ª� ª�v pk¤o�� 

p[fo[ncih g_nbi^ifias ̀ i¤ ;/ ¢���p¹ k¢¢¤k�¥k�JE k¶k��ko�v kªG

bnnjm8--[mm_nm,jo\fcmbcha,m_lpc]_,aip,oe-aip_lhg_hn-ojfi[^m-msmn_g-ojfi[^m-

[nn[]bg_hnY^[n[-`cf_-26/62-1/14+aoc^_+][l\ih+p[fo[ncih+g_nbi^ifias,j^` 

'[]]_mm_^ ihfch_ ih 03,.4,0.0.(, 

@c* V,* U[ha* H,* Mc* F,* C[i* V,* '0./6(, Pl[hmjiln[ncih h_nqile ̂ _mcah ̀ il 

g[rcgctcha ̀ fiq+\[m_^ []]_mmc\cfcns, Pl[hmj, N_m, L[ln > I_nbi^if, //.* 0.7V

016,  

@cpm[f[l* I,* D[mm[ht[^_b* N,* I[b^[pc* E,* Obcl[tc* >,* '0./4(, = mni]b[mnc] 

om_l _kocfc\lcog [mmcahg_hn jli\f_g ch ̂ cm]l_n_ h_nqile ̂ _mcah jli\f_g, Ehn, F, 

Kj_l, N_m, 04* 200V220,  

'�¶�¤���v�ªk� '´¤�¢vk� "�v�p¹ [­«¬´\ I'¸¢�k����� ¤�ku ª¤k�¥¢�¤ª v��¥¥���JE

[p[cf[\f_ [n8 bnnjm8--qqq,__[,_olij[,_o-jo\fc][ncihm-_rjf[chcha+li[^+

nl[hmjiln+_gcmmcihm '[]]_mm_^ ihfch_ ih /3,.6,0.0.(, 

Aleon* A,* =fj* K,* '0..5(, @_mcahcha [ li[^ h_nqile ̀ il b[t[l^iom g[n_lc[fm 

mbcjg_hnm, ?igjon, Kj_l, N_m, 12* /167V/2.3,  

'797"% j "0,%' ;¤ok� ��o���ª¹ =* [­«¬°\H I;¤ok� )¤v���ª ¤v¥vk¤p� 

¤�ku�k¢JE k¶k��ko�v kªG

bnnjm8--qqq,_lnl[],ila-ojfi[^m-^i]og_hnm_[l]b-c^14-ANPN=?Y=fc]_YQl\[hYB

l_cabn,j^` '[]]_mm_^ ihfch_ ih 04,.7,0.0.(, 

'´¤�¢vk� %����¥¥��� [­«¬´\H I9¤k�¥¢�¤ª 7v¥vk¤p� k�u ,���¶kª��� 

1���ª�¤��� k�u ,�x�¤�kª��� 8¹¥ªv�JE k¶k��ko�v kªG

bnnjm8--_],_olij[,_o-]fcg[-jifc]c_m-mnl[n_ac_m-0.1.Y_h '[]]_mm_^ ihfch_ ih 

/.,.7,0.0.(, 

Aolij_[h ?iggcmmcih '0.0.(, ?K0 _gcmmcih j_l`ilg[h]_ mn[h^[l^m ̀ il ][lm 

[h^ p[hm '0.0. ihq[l^m(* [p[cf[\f_ [n8 



/// 

bnnjm8--_],_olij[,_o-]fcg[-jifc]c_m-nl[hmjiln-p_bc]f_m-l_aof[ncihY_h 

'[]]_mm_^ ihfch_ ih 04,.7,0.0.(, 

Aolij_[h ?iggcmmcih '?fcg[n_ =]ncih( '0.0.(, Cl__hbiom_ a[m _gcmmcihm + 

l[cmcha nb_ [g\cncih* [p[cf[\f_ [n8 

bnnjm8--_],_olij[,_o-]fcg[-jifc]c_m-mnl[n_ac_m-0.1.Y_h '[]]_mm_^ ihfch_ ih 

/3,.7,0.0.(, 

Aolij_[h L[lfc[g_hn '0./7(, Af_]nlc] li[^ p_bc]f_m ch nb_ Aolij_[h Qhcih8 

Pl_h^m* cgj[]nm [h^ jifc]c_m, ALNO u Aol, L[lfc[g, N_m, O_lp, //, 

B[f][i* I, =, A,* P_c]_cl[* 7H %H "HE 8�u¤vE 7H .H [­«¬²\ I"�k�¹¥�¥ �x %3­

_gcmmcihm [h^ n_]bhi+vp�����p xvk¥�o���ª¹ �x k� v�vpª¤�p p���v¤p�k� ¶v��p�vJE

=jjfc_^ Ah_las* Rif, /71* jj, 075+1.5, 

B[l[b[hc* N,V,* Ic[h^i[\]bc* A,* Ot_ni* S,U,* N[mbc^c* D,* '0./1(, = l_pc_q i` 

ol\[h nl[hmjiln[ncih h_nqile ̂ _mcah jli\f_gm, Aol, F, Kj_l, N_m, 007* 06/V1.0,  

)k¤¶k¤v¥�E +HE 8v¢v�¤�E 1H1H [­«¬¬\ I" ¥����v+f_p_f gcr_^ chn_a_l fch_[l 

`ilgof[ncih ̀ il [ \c+�v¶v� u�¥p¤vªv �vª·�¤� uv¥��� ¢¤�o�v�JE 9¤k�¥¢H 7v¥H 5k¤ª ' 

Hiacmn, Pl[hmj, N_p,* Rif, 25* jj, 401V42., 

B[lp[l_mb* D,* O_j_blc* I,I,* '0./1(, = >l[h]b [h^ >ioh^ =failcnbg ̀ il >c+

f_p_f @cm]l_n_ J_nqile @_mcah Lli\f_g* J_nqilem [h^ Oj[nc[f A]ihigc]m,  

)��ªk��vE 5HE %¤k���pE 9H*HE *v�u¤vk´E 1HE 1���v¤E 8H [­«­«\ I5�¢´�kª���+\[m_^ 

lcme _kocfc\l[ncih ̀ il ª�v �´�ª���uv �kº�kª ª¤k�¥¢�¤ª �vª·�¤� uv¥��� ¢¤�o�v�JE

Aol, F, Kj_l, N_m,* Rif, 062* jj, /66V0.., 

)��¤�E %HE 1k¤ºk��E <H [­«¬³\ I1�uv����� v�v¤�¹ p��¥´�¢ª��� �x v�vpª¤�p 

`l_cabn p_bc]f_m ch ol\[h jc]eoj-^_fcp_ls ij_l[ncihm8 [h[fsmcm [h^ _mncg[ncih ih 

[ l_[f+·�¤�u ukªk¥vªJE 9¤k�¥¢�¤ªkª��� 7v¥vk¤p� 5k¤ª &E <��H ±°E ¢¢H ±°³+451, 

C[i* V,* Ooh* D,* Vb[ha* D,* 0..5, = afi\[ffs ]ihp_la_hn [failcnbg ̀ il 

nl[hmjiln[ncih ]ihnchoiom h_nqile ̂ _mcah jli\f_g, Kjncg, Aha, 6* 02/V035, 

C[clcha* I,* D[lem* P,* Gfcgg* I, '0./5(, ?igjf_rcns [h^ =jjlircg[ncih i` 

nb_ ?ihnchoiom J_nqile @_mcah Lli\f_g, OE=I F, Kjncg,* Rif, 05'1(* /332V

/360, 



//0 

Cbigc+=pcfc* I,* P[p[eeifc+Iiab[^^[g* N,* F[f[fc J[_chc* O,C,* F[\\[lt[^_b* 

"H [­«­«\J %��¢vª�ª�¶v �¤vv� ¥´¢¢�¹ p�k�� �vª·�¤� uv¥��� ��uv� pihmc^_lcha 

��¶v�ª�¤¹ uvp�¥���¥ ́ �uv¤ ́ �pv¤ªk��ª¹G k ¤vk� pk¥v �x k x��ªv¤ p��¢k�¹JE ,�ªH .H

Lli^, N_m,* jj, /V0., 

Cg\b* I,* '0./7(, _Dcabq[s Oomn[ch[\f_ li[^ ̀ l_cabn nl[hmjiln, ARO10 Osgj, 

Cl[bh I,* =t[l ?,* Scffc[h^_l I, E,* =h^_lmih F, A,* Io_ff_l O, =,* S[ffchanih 

9H .H [­««´\H I)´v� k�u ¶v��p�v ªvp������¹ p���pv¥ x�¤ ¢k¥¥v��v¤ ¶v��p�v¥ �� 

[]bc_pcha mnlcha_hn ?K0 n[la_nm8 ]ihh_]ncihm \_nq__h nl[hmjiln[ncih [h^ inb_l 

v�v¤�¹ ¥vpª�¤¥JE '�¶�¤��H 8p�H 9vp����HE <��H ¯®E ¢¢H ®®±°V115/, 

Cl__h ?[l ?ihal_mm, '­«¬´\ I'�v¤�¹E ªvp������¹E �¥¥´v¥ k�u ¢���p�v¥ x�¤ 

momn[ch[\f_ gi\cfcns, En[fs ni mn[ln _f_]nlc] li[^ nlc[fm9 O][hc[ [h^ Oc_g_hm9 t_li+

��¢kpª v+���·k¹JE k¶k��ko�v kªG

bnnjm8--qqq,al__h][l]ihal_mm,]ig-0./6-.7-0./6.70.+cn[fs,bngf '[]]_mm_^ 

ihfch_ ih 04,.5,0.0.(, 

*¤´��v¥E +H*HE $�¤�v¤E 1H [­«¬¯\ J'�vpª¤� ��o���ª¹ x�¤ �vk¶¹ u´ª¹ ¶v��p�v¥ 

[+&<\G 9�v 8�v�v�¥ v+���·k¹ 8¹¥ªv�JE 5k¢v¤ ¢¤v¥v�ªvu kª +<99¬­G ¬­ª� 

Ehn_lh[ncih[f Osgjimcog ih D_[ps R_bc]f_ Pl[hmjiln P_]bhifias* Oni]ebifg* 

Oq_^_h, 

Co_ll_li ^_ f[ L_�[* =,* @[p_h^l[fcha[g* J,* N[t* =,G,* @_H[ol_hncm* @,* 

Ob[p_l* C,* Ood[h* R,* F[ch* J,* '0.0.(, Llid_]ncha [^ijncih i` nlo]e jiq_lnl[ch 

n_]bhifiac_m [h^ ?K0 _gcmmcihm ch fch_+b[of h_nqilem, Pl[hmj, N_m, L[ln @ 

Pl[hmj, Ahpclih, 62, 

D[gg[^* =,S,=,* '0./7(, = >cf_p_f Iofnci\d_]ncp_ Kjncgcm[ncih =jjli[]b ̀ il 

Oifpcha nb_ Ap[]o[ncih Hi][ncih =mmcahg_hn Lli\f_g, =^p, ?cp, Aha,  

D[gg[^* =,S,=,* =e\[lh_tb[^* =,* N_s* @,* '0./5(, Oomn[ch[\f_ ol\[h ̀ []cfcns 

fi][ncih8 Ichcgcmcha hicm_ jiffoncih [h^ h_nqile ]iha_mncih, Pl[hmj, N_m, L[ln 

A Hiacmn, Pl[hmj, N_p, /.5* 16V37,  

Dc_lg[hh* C,* D[lnf* N,B,* Lo]bcha_l* F,* Rc^[f* P,* '0./7(, Nioncha [ gcr i` 

]ihp_hncih[f* jfoa+ch bs\lc^* [h^ _f_]nlc] p_bc]f_m, Aol, F, Kj_l, N_m, 050* 013V

026,  



//1 

Diff[h^ F,D, '/762(, C_h_nc] =failcnbgm [h^ =^[jn[ncih, Eh8 O_f`lc^a_ K,C,* 

Ncmmf[h^ A,H,* =l\c\ I,=, '_^m( =^[jncp_ ?ihnlif i` Eff+@_`ch_^ Osmn_gm, J=PK 

?ih`_l_h]_ O_lc_m 'EE Osmn_gm O]c_h]_(* pif /4, Ojlcha_l* >imnih* I=,  

Dimm_chch[m[\* O,I,* Ob_n[\+>iomb_blc* O,J,* '0./3(, Ehn_al[ncih i` m_f_]ncha 

[h^ m]b_^ofcha ol\[h li[^ ]ihmnlo]ncih jlid_]nm [m [ ncg_+^_j_h^_hn ̂ cm]l_n_ 

h_nqile ̂ _mcah jli\f_g, Aol, F, Kj_l, N_m, 024* 540V55/,  

E??P* '0./4(, 0.0. V 0.1. ?K0 mn[h^[l^m ̀ il h_q ][lm [h^ fcabn+]igg_l]c[f 

p_bc]f_m ch nb_ Aolij_[h Qhcih, E]]n, 

,���¢�´��´E %HE /v¢k¢ª¥����´E /HE <�k����k���E 'H [­«¬´\ I1vªk�v´¤�¥ª�p¥ x�¤ 

ª�v ª¤k�¥�ª ¤�´ªv �vª·�¤� uv¥��� ¢¤�o�v�G k ¤v¶�v· k�u p��¢k¤kª�¶v k�k�¹¥�¥JE

Lo\fc] Pl[hmj* Rif, //* jj, 265V30/, 

F[b[hacl* D,* P[s[l[hc* D,* =bg[^c[h* =,* =fc[e\[l* I,* Icl_n* F,* P[s[l[hc* I,* 

C[i* D,K,* '0.0.(, ?b[lacha ̂ _g[h^ i` Lfoa+ch Af_]nlc] R_bc]f_m 8 Bil_][mncha 

nl[p_f \_b[pcil \[m_^ ih [ hip_f Nioab =lnc ̀ c ]c[f J_ol[f J_nqile [jjli[]b, F, 

?f_[h, Lli^, 007* /.07V/.22,  

F_fc][* @,* 0./5, Pb_ _``_]n i` _f_]nlc] li[^m ih `onol_ _h_las ̂ _g[h^ ̀ il 

nl[hmjiln[ncih = ][m_ mno^s i` [ Oq_^cmb bcabq[s /V42, 

.v��pkE &HE 9k��v�k¤uE 1HE 9��¤¥��E 0HE .���¥¥��E )H [­«¬³\H I+�´¤�¹ v�vpª¤�p�ª¹ 

^_g[h^ ̀ lig [h _f_]nlc] li[^ msmn_g V " 8·vu�¥� pk¥v ¥ª´u¹JE "¢¢��vu '�v¤�¹E

Rif, 006* jj, /2/+/26, 

Fc[* C,H,* I[* N,C,* Do* V,D,* '0./7(, N_pc_q i` Ql\[h Pl[hmjiln[ncih J_nqile 

@_mcah Lli\f_gm >[m_^ ih ?cn_Oj[]_, I[nb, Lli\f, Aha, 0./7,  

F�bl_hm* F,* N�]e_l* F,* Gl�]e* F,* =ff_einn_* I,* D_fgm* D,* >c_g[hh* G,* 

O]bcffcha_l* I,* S[�gonb* R,* L[`of_l+I[hh* @,* Blcm]bgonb* B,* C_lb[l^* J, 

'0.0.\ I7�ku�k¢ 3++Heq 8 Ach`�blohammt_h[lc_h 0.0.+­«®«JH

Fo[h* S,* Do[jo* H,* Tchrch* U,* ?b[hatbc* >,* '0./0(, C_h_nc] [failcnbg ̀ il 

gofncom_l ̂ cm]l_n_ h_nqile ̂ _mcah jli\f_g oh^_l ̂ _g[h^ oh]_ln[chns, I[nb, 

Lli\f, Aha, 0./0,  



//2 

.¹�ª�vv¥·k¤k 7vuu¹ /HE 2kªk¤k�k�E 8H [­«¬³\ I'�v¤�¹ ¥�´¤pv¥ k�u �´�ª�+chjon 

@?+@? ]ihp_ln_lm om_^ ch bs\lc^ _f_]nlc] p_bc]f_ [jjfc][ncihm + " ¤v¶�v·JE

Ehn_lh[ncih[f Fiolh[f i` Ds^lia_h Ah_las* Rif, 21* jj, /5165+/52.6, 

G_j[jnmiafio* G,* /k¤�kxª�¥E 1H [­««´\ I9¤k�¥�ª ¤�´ªv �vª·�¤� uv¥��� ¢¤�o�v�G

7v¶�v·JE .H 9¤k�¥¢H '��HE <��H ¬®°E ¢¢H ¯´¬V3.3, 

/��E .HE $kvE ?HE %�´��E .H [­«¬­\ I1´�ª�+i\d_]ncp_ Kjncgct[ncih ̀ il Oomn[ch[\f_ 

7�ku 2vª·�¤� &v¥��� 5¤�o�v�JE 5¥¤pv�ª¤vH3¤�E ¢¢H ¬«¯V/.6, 

Gif[e* KH-HE )v¹º����´E 3HE 2�¹k�E 2HE [­«¬³\H $�+f_p_f gofnc+i\d_]ncp_ nl[``c] 

h_nqile ijncgcm[ncih qcnb momn[ch[\cfcns j_lmj_]ncp_, Arj_ln Osmn, =jjf, /.2* 

072V1.4,  

H[d_p[l^c* I, O,* =rm_h* F,* ?l[q`il^* ?,* '0./7(, ?igj[lcha [fn_lh[ncp_ b_[ps+

^ons ̂ lcp_nl[chm \[m_^ ih CDC _gcmmcihm* iqh_lmbcj [h^ [\[n_g_hn ]imnm8 

Ocgof[ncihm i` ̀ l_cabn lion_m ch >lcncmb ?ifog\c[, Pl[hmj, N_m, L[ln @ Pl[hmj, 

Ahpclih, 54* /7V33,  

0v$�k�pE 0H.HE 1�¤���E 'H/HE 5�v¤¥�k��kE =H5HE [¬´²°\ I"� vxx�p�v�ª k¢¢¤�kp� ª� 

mifpcha nb_ li[^ h_nq�¤� v£´���o¤�´� ª¤kxx�p k¥¥����v�ª ¢¤�o�v�JE

Pl[hmjiln[ncih N_m_[l]b* Rif, 7* jj, 1.7+1/6, 

0vvE &H?HE 9���k¥E <H 1HE $¤�·�E 1H "H [­«¬®\ I'�vpª¤�p ;¤ok� &v��¶v¤¹ 9¤´p�¥G

Ah_las Qm_* Cl__hbiom_ C[m Agcmmcihm* [h^ ?imn+'xxvpª�¶v�v¥¥JE '�¶�¤���v�ªk� 

O]c_h]_ % P_]bhifias* Rif, 25* jj, 6.00+6.1., 

H_bg[hh* I,* '0./6(, _Dcabq[s Oi?[f + N_jiln Oi?[f, ?ihmnlo]ncih i` [ / 

Icf_ ?[n_h[ls Osmn_g [h^ @_p_fij % @_gihmnl[n_ ?[n_h[ls Ds\lc^ Af_]nlc] 

Plo]em 

Hc* T,* Obc* T,* Vb[i* U,* Hc[ha* D,* @iha* U,* '0.0.(, ORJ@ _hb[h]_^ 

g_n[b_olcmnc] ̀ il jfoa+ch bs\lc^ _f_]nlc] p_bc]f_ lioncha jli\f_g, =jjf, O]c, /.,  

Hc* ?,* U[ha* D,* Vbo* @,* I_ha* M,* 0./0, = afi\[f ijncgct[ncih g_nbi^ ̀ il 

]ihnchoiom h_nqile ̂ _mcah jli\f_gm, Pl[hmj, N_m, L[ln > I_nbi^if, 24* //22V

//36,  

Hco* T,* ?b_h* M,* '0./4(, =h [failcnbg ̀ il nb_ gcr_^ nl[hmjiln[ncih h_nqile 

^_mcah jli\f_g, LHiO Kh_ //* /V/6,  



//3 

0�´H @HE 8���E @H [­«¬³\ I&¹�k��p p�k¤���� ��x¤k¥ª¤´pª´¤v uv¢��¹�v�ª x�¤ ¢�´�+

�� �¹o¤�u v�vpª¤�p ª¤´p�¥JE 9¤k�¥¢�¤ªkª��� 7v¥vk¤p� 5k¤ª %E <��H ´°E ¢¢H ²¯³+550, 

Hig\[l^c* O,* Plc\cifc* H,* Co[h^[fchc* C,* Eil[* L,* '0.0.(, Ah_las j_l`ilg[h]_ 

[h^ q_ff+ni+qb__f [h[fsmcm i` ̂ c``_l_hn jiq_lnl[ch mifoncihm ̀ il ̀ l_cabn 

nl[hmjiln[ncih, Ehn, F, Ds^lia_h Ah_las 23* /0313V/0332,  

Ho[nb_j* L,* Oog[f__* =,* H[g* S,D,G,* Hc* V,?,* Hi* D,G,* '0.//(, Cfi\[f 

ijncgct[ncih g_nbi^ ̀ il gcr_^ nl[hmjiln[ncih h_nqile ̂ _mcah jli\f_g8 = 

gcr_^+chn_a_l fch_[l jlial[ggcha [jjli[]b, Pl[hmj, N_m, L[ln > I_nbi^if, 23* 

6.6V605,  

1k�p���E 8H [­«¬²\ I9�v +¹o¤�u <v��p�v 7�´ª��� 5¤�o�v�JE 9¤k�¥¢�¤ªkª��� 

N_m_[l]b L[ln ?* Rif, 56* jj, /+/0, 

1k��k�ª�E 9H0HE =���E 7H9H [¬´³¯\ I2vª·�¤� &v¥��� k�u 9¤k�¥¢�¤ªkª��� 

5�k�����G 1�uv�¥ k�u "���¤�ª��¥JE 9¤k�¥¢H 8p�HE <��H ¬³H

1k¤�v¤E 7H 9HE "¤�¤kE .H 8H [­«¬«\ I9�v ·v���ªvu ¥´� �vª��u x�¤ �´�ª�+

�o�vpª�¶v �¢ª���ºkª���G �v· ��¥���ª¥JE 8ª¤´pª 1´�ª�u�¥p 3¢ª��E <��H ¯¬E ¢¢H ³°®V

640, 

1k¶¤�ªk¥E *H [­««´\ I'xxvpª�¶v ��¢�v�v�ªkª��� �x ª�v v+]ihmnl[chn g_nbi^ ch 

Iofnc+3o�vpª�¶v 1kª�v�kª�pk� 5¤��¤k����� ¢¤�o�v�¥JE "¢¢��vu 1kª�v�kª�p¥ 

[h^ ?igjon[ncih* Rif, 0/1* jj, 233V243, 

I_fcm* C,* Ncaihc* =,* '0./7(, _Dcabq[s Lcfin Llid_]n ih =13 >l_\_gc 'En[fs(, 

1l^ Af_]nl, Ni[^ Osmn, ?ih`, 0./7 Bl[he`oln [g I[ch* C_l, /V2, 

Ica^[f[m* =,* '/773(, >cf_p_f jlial[ggcha ch nl[``c] jf[hhcha8 Ii^_fm* 

g_nbi^m [h^ ]b[ff_ha_, F, Cfi\, Kjncg, 5* 16/V2.3,  

Ii* U,* ?b_ha* B,* U[h* G,* '0..6(, Kjncgct[ncih I_nbi^ i` Icr_^ J_nqile 

@_mcah Lli\f_g >[m_^ ih C_h_nc] =failcnbg, Pb_ Acabnb Ehn_lh[ncih[f 

?ih`_l_h]_ i` ?bch_m_ Hiacmnc]m [h^ Pl[hmjiln[ncih Lli`_mmcih[fm* 2230V2237,  

Iol[e[gc* G,* '0./6(, Bilgof[ncih [h^ [failcnbgm ̀ il lion_ jf[hhcha 

jli\f_g i` jfoa+ch bs\lc^ _f_]nlc] p_bc]f_m, Kj_l, N_m, /6* 275V3/7,  



//4 

Imcaq[* N,A,* Ho* U,* Vb[ha* H,S,* 0.0., = j_lnol\[ncih+\[m_^ [jjli[]b ̀ il 

]ihnchoiom h_nqile ̂ _mcah jli\f_g qcnb fche ][j[]cns _rj[hmcih, Ehn, F, Kj_l, 

N_m, 15* /.3V/12,  

J_d[^* I,I,* I[mb[s_ebs* H,* Climo* @,* ?bchh[g* N,>,* '0./5(, Kjncg[f 

lioncha ̀ il jfoa+ch bs\lc^ _f_]nlc] p_bc]f_m, Pl[hmj, O]c, 3/* /1.2V/103,  

L_f_h]c[* C, ?, F,* Knmoe[* U,* =l[ec* I,* Obca[* O, '0./²\ I,�¢kpª �x �v· ¶v��p�v 

g[le_n ]igjimcncih ih nb_ fcabn+u´ª¹ x�vvª %3­ v��¥¥��� k�u p�¥ªJE 5k¢v¤ 

jl_m_hn_^ [n nb_ 6nb Ehn_lh[ncih[f ?ih`_l_h]_ ih =jjfc_^ Ah_las + E?=A0./4, 

Ah_las Lli]_^c[* Rif,/.3* jj, 1640+0645, 

Lf�nt* L,* Bohe_* O,�,* Fi]b_g* L,* '0./6(, Pb_ cgj[]n i` ̂ [cfs [h^ [hho[f 

^lcpcha ih ̀ o_f _]ihigs [h^ ?K0 _gcmmcihm i` jfoa+ch bs\lc^ _f_]nlc] p_bc]f_m, 

Pl[hmj, N_m, L[ln = Lifc]s Ll[]n, //6* 11/V12., 

5�¡ªºE 5HE *�k��E 9HE .�p�v�E 5HE ?���kºE ;H +HE /k¥p�´oE 9H [­«¬´\ I,�¢kpª �x 

_f_]nlc] nlo]em jiq_l_^ \s ip_lb_[^ fch_m ih nb_ Aolij_[h _f_]nlc]cns msmn_g 

[h^ ?K0 v��¥¥���¥JE '�v¤�¹ 5���p¹E <��H ¬®«E ¢¢H ®­+2., 

5��´��k��E "H 1H 'HE /¶�¥ªE /HE 0HE <kv¤ok�E 1H [­«¬²\H I&v¥��� �x k 8�v�v�¥ 

v+���·k¹ 8¹¥ªv� ,�¢�v�v�ªvu kp¤�¥¥ )´�v�JE ;��¶v¤¥�ª¹ �x 8�´ªb_lh @_hg[le, 

Liilt[b_^s* D,* Polhkocmn* I,=,* '/760(, =jjlircg[n_ [failcnbgm ̀ il nb_ 

^cm]l_n_ h_nqile ̂ _mcah jli\f_g, Pl[hmj, N_m, L[ln > /4* 23V33,  

N_s* @,* '0.0.(, ?igjon[ncih[f \_h]bg[lecha i` _r[]n g_nbi^m ̀ il nb_ 

\cf_p_f ̂ cm]l_n_ h_nqile ̂ _mcah jli\f_g, Pl[hmj, N_m, Lli]_^c[ 25* //V/6,  

7�ku ª¤kxx�p ªvp������¹E [­«¬´\H I8pk��k ª� ¢¤�¶�uv ª¤´p�¥ x�¤ v+���·k¹ 

¤v¥vk¤p� ¢¤��vpª �� *v¤�k�¹JE k¶k��ko�v kªG bnnjm8--qqq,li[^nl[``c]+

n_]bhifias,]ig-h_qm-m][hc[+jlipc^_+nlo]em+_bcabq[s+l_m_[l]b+jlid_]n+

a_lg[hs- '[]]_mm_^ ihfch_ ih 04,.6,0.0.(, 

O[]bm_* P,* Cl�\h_l* K,* I�]e_f* I,* G[m]bqc]b* ?,* Lf�nnh_l* F, '0./2( 

I,�ªv����v�ª ª¤kxx�p p��ª¤�� k�u �¢ª���ºkª��� ·�ª� ]iij_l[ncp_ msmn_gm ih nb_ 

v+���·k¹JE 5k¢v¤ ¢¤v¥v�ªvu kª ª�v ,�ªv¤�kª���k� %��xv¤v�pv �� %���vpªvu 

R_bc]f_m [h^ Arji 'E??RA(* 336+342, 



//5 

O[f[t[l* I,* Diombg[h^* =,* ?[mm[h^l[m* ?,C,* L[pih_* I,* '0./7(, Kjncg[f 

Nioncha [h^ Ah_las I[h[a_g_hn Onl[n_ac_m ̀ il Lfoa+ch Ds\lc^ Af_]nlc] R_bc]f_m, 

0./7 EAAA Ehn_ff, Pl[hmj, Osmn, ?ih`, EPO? 0./7 511V517,  

O_p]ce* F,* Llcelsf* F,* '0./7(, = p_bc]f_ ̂ _pc]_ n[cfil_^ ̀ il bs\lc^ nliff_s\om_m 

[h^ ip_lb_[^ qcl_m cgjf_g_hn[ncih ch mogi, Ajc] O_l, ?igjon, 40* /23V/35,  

Oc_g_hm [­«¬±\H I=�¤�uh¥ x�¤¥ª v+���·k¹ �¢v�¥ �� 8·vuv�JE k¶k��ko�v kªG

bnnjm8--jl_mm,mc_g_hm,]ig-afi\[f-_h-jl_mml_f_[m_-qilf^m+`clmn+_bcabq[s+

ij_hm+mq_^_h '[]]_mm_^ ihfch_ ih 0.,.7,0.0.(, 

Oc_g_hm =C* '0./3(, >[]ealioh^ Eh`ilg[ncih _Dcabq[s8 [ pcmcih i` 

_f_]nlc`c_^ ̀ l_cabn nl[``c] /V3, 

Oc_g_hm* 0./6, _Dcabq[s8 @_mcahcha [h^ ̂ _gihmnl[ncha [h _f_]nlc] li[^ 

msmn_g ̀ il _``c]c_hn [h^ momn[ch[\f_ li[^ ̀ l_cabn nl[hmjiln* [p[cf[\f_ [n8 

bnnjm8--qqq,[1jm,[n-mcn_m-^_`[ofn-`cf_m-]ih`_l_h]_m-0./2-j[j_lm-_]igi\cfcns

0./6YjlmYmnogj_,j^` '[]]_mm_^ ihfch_ ih ./,/.,0.0.(, 

Ochab* =,* '0./4(, Af_]nlc] Ni[^ Osmn_gm + = ̀ _[mc\cfcns mno^s chp_mnca[ncha [ 

jimmc\f_ ̀ onol_ i` li[^ nl[hmjiln[ncih ///, 

Ooh* D,* So* F,* S[ha* S,* C[i* V,* 0./2, N_fc[\cfcns+\[m_^ nl[``c] h_nqile 

^_mcah qcnb [^p[h]_^ nl[p_f_l ch`ilg[ncih msmn_gm, Eh`, O]c, 'Js(, 065* /0/V/1.,  

Ooh* V,* 0./4, ?ihnchoiom Pl[hmjiln[ncih J_nqile @_mcah Lli\f_g >[m_^ ih 

>c+f_p_f Llial[ggcha Ii^_f, Lli]_^c[ Aha, /15* 055V060,  

Ooof* F, =,* Coc^c* C,* '0./6(, P_]bhifias ̀ il ̂ sh[gc] ih+li[^ jiq_l nl[hm`_l 

ni _f_]nlc] p_bc]f_m, 

Ooq[hmclceof* ?,* Blc_mt* P,H,* Pi\ch* N,H,* /765, Akocfc\lcog @_]igjim_^ 

Kjncgctncih8 [ D_olcmnc] ̀ il nb_ ?ihnchoiom Akocfc\lcog J_nqile @_mcah 

Lli\f_g, Pl[hmj, O]c, 0/* 032V041,  

P[fd_a[l^* I,* Pbilmih* H,* K^_h\_l�v¤E 1HE .���¥¥��E )H [­«­«\ I0k¤�v+m][f_ 

cgjf_g_hn[ncih i` _f_]nlc] li[^ msmn_gm8 =mmi]c[n_^ ]imnm [h^ nb_ cgj[]n ih ?K0

v��¥¥���¥JE ,�ªH .H 8´¥ªk��H 9¤k�¥¢HE <��H¬¯E ¢¢H ±«±V4/7, 



//6 

Pifiic_* =,* I[cns* I,* Ochb[* =,G,* '0.0.(, = nqi+mn[a_ mni]b[mnc] gcr_^+

chn_a_l jlial[g ̀ il l_fc[\f_ mojjfs ]b[ch h_nqile ̂ _mcah oh^_l oh]_ln[ch 

^cmlojncihm [h^ ̂ _g[h^, ?igjon, Eh^, Aha, /26* /.4500,  

Pl[hm+ch`i* '0.0.(, Pb_ >lcncmb _Dcabq[s h_nqile ]iof^ j[s ̀ il cnm_f` ch /3 

s_[lm, Plo]e ij_l[nilm ]iof^ [fmi m[p_ ih ̀ o_f ]imnm* [p[cf[\f_ [n8 

bnnjm8--nl[hm,ch`i-_h-nb_+\lcncmb+_bcabq[s+h_nqile+]iof^+j[s+`il+cnm_f`+ch+/3+

s_[lm+nlo]e+ij_l[nilm+]iof^+[fmi+m[p_+ih+`o_f+]imnm+/72.64 '[]]_mm_^ ihfch_ ih 

.7,/.,0.0.(, 

Rcenilc[ Oq_^cmb E?P* 0./1, Ofc^_+ch Af_]nlc] Ni[^ Osmn_g* 0./1, /V43, 

Rifemq[a_h* '0./7(, Af_]nlc`c_^ Dcabq[s* [p[cf[\f_ [n8 

bnnjm8--qqq,pifemq[a_h[a,]ig-_h-h_qm-mnilc_m-0./7-.5-_f_]nlc`c_^+

bcabq[s,bngf# '[]]_mm_^ ihfch_ ih 1.,.7,0.0.(, 

Ril[* =,L,* Fch* T,* Dimbcha* R,* O[b[* P,* Ob[p_l* C,* R[lcaih^[* O,* S[msh]toe* 

K,* Psh_l* S,A,* '0./5(, @_mcah+mj[]_ _rjfil[ncih i` m_lc_m jfoa+ch bs\lc^ _f_]nlc] 

p_bc]f_m ̀ il g_^cog+^ons nlo]e [jjfc][ncihm ch [ nin[f ]imn+i`+iqh_lmbcj 

`l[g_qile, =jjf, Ah_las 0.0* 440V450,  

Moi* ?b,* D[c\i* ?b, '0./1(, Oifoncih [failcnbg ̀ il [ h_q \c+f_p_f ̂ cm]l_n_ 

h_nqile ̂ _mcah jli\f_g, O]c_h]_ ch Pl[``c] [h^ Pl[hmjiln[ncih Klcach[f O]c_hnc`c] 

L[j_l* Rif, 03,* jj, 3/1+302 

S[ha* @,V,S,* Hi* D,G,* '0./.(, Cfi\[f ijncgog i` nb_ fch_[lct_^ h_nqile 

^_mcah jli\f_g qcnb _kocfc\lcog ̀ fiqm, Pl[hmj, N_m, L[ln > I_nbi^if, 22* 260V

270,  

S[ha* O,* I_ha* M,* U[ha* D,* '0./1(, Cfi\[f ijncgct[ncih g_nbi^m ̀ il nb_ 

^cm]l_n_ h_nqile ̂ _mcah jli\f_g, Pl[hmj, N_m, L[ln > I_nbi^if, 3.* 20V4.,  

S[ha* T,* L[l^[fim* L,I,* '0./5(, = gi^c`c_^ []ncp_ m_n [failcnbg ̀ il 

nl[hmjiln[ncih ̂ cm]l_n_ h_nqile ̂ _mcah \c+f_p_f jli\f_g, F, Cfi\, Kjncg, 45* 

103V120,  

S[ha* V,* D[h* M,* Rlc_m* >, @_* '0./7(, H[h^ om_ ilc_hn_^ \c+f_p_f ̂ cm]l_n_ 

li[^ h_nqile ̂ _mcah, Pl[hmj, N_m, Lli]_^c[ 15* 13V20,  



//7 

To* I,* S[ha* C,* Cl[hn+Ioff_l* O,* C[i* V,* '0./5(, Fichn li[^ niff jlc]cha [h^ 

][j[]cns ̂ _p_fijg_hn ch ̂ cm]l_n_ nl[hmjiln h_nqile ̂ _mcah jli\f_g, 

Pl[hmjiln[ncih '=gmn(, 22* 51/V530,  

To* I,* U[ha* F,* C[i* V,* '0./.(, L[lnc]f_ mq[lg ijncgct[ncih [failcnbg ch 

nl[hmjiln ]ihnchoiom h_nqile ̂ _mcah jli\f_gm, 1l^ Ehn, Fn, ?ih`, ?igjon, O]c, 

Kjncg, ?OK 0./. Pb_il, @_p, Aha, Ll[]n, 0* 3/1V3/5,  

To* T,* ?b_h* =,* U[ha* ?,* '0./4(, = l_pc_q i` momn[ch[\f_ h_nqile ̂ _mcah ̀ il 

li[^ h_nqilem, GO?A F, ?cp, Aha, 0.* /.62V/.76,  

U[ha* D,* >_ff* I,C,D,* '/776(, Ii^_fm [h^ [failcnbgm ̀ il li[^ h_nqile 

^_mcah8 = l_pc_q [h^ mig_ h_q ̂ _p_fijg_hnm, Pl[hmj, N_p, /6* 035V056,  
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'//*/0( . 0 / 0 . 0 . . . . . 1 

'//*/2( . . . . . . 0 0 / 0 . . 

'/0*1( . . . . . . . . . 0 . . 

'/0*//( . . . . . 0 . . / 1 . 1 

'/0*/1( . / . . . . . . . . . . 

'/1*/0( . . . 0 . . 0 0 / 0 . . 

'/1*02( . . . . 0 0 . . . . . . 

'/2*//( / 0 . . . . . . 0 0 . . 

'/2*/3( . . . . . 0 . 0 . . . 0 

'/2*01( . . . . . . . . . . . . 

'/3*/.( . . / 1 . . . 1 . . . . 

'/3*/2( . 0 . . . 0 . 0 . . . . 

'/3*/7( . 0 . . . . 0 0 0 0 0 0 

'/3*00( . 0 . 0 / 0 . 0 . . . . 

'/4*6( . . . . . . . . . 0 . . 

'/4*/.( . . / 0 . 0 . . . . 0 1 

'/4*/5( 0 / 0 / 0 / . / . / . . 

'/4*/6( . . . . . . . . . . . . 

'/5*/.( . . / 0 . . . . . . . . 

'/5*/4( . / . . . . 0 / . . . 0 

'/5*/7( . . . . 0 / . . . . . / 

'/6*5( . . . / . . / / . . . . 

'/6*/4( . / . . . 0 . . . . . . 

'/6*0.( . 0 / 0 . . . . . . . . 

'/7*/3( . . . . / 0 . . . . / 0 

'/7*/5( . . 0 / . . . / . / . / 

'/7*0.( . . . . . . . . . . . . 

'0.*/6( . . . . . . . . . . . . 

'0.*/7( . . . . . . . . . . . . 

'0.*0/( . . . . . . . . . . . . 

'0.*00( . . . 0 . . . . . . . . 

'0/*0.( . . . . . . . . . . . . 

'0/*00( . . . . / / . . . / . . 

'0/*02( . . . . . / / 0 . 0 / 0 
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'00*/3( . . 0 0 0 0 . . / 0 . . 

'00*0.( . . . . . . . . . . . . 

'00*0/( . . / / . / . . . . . . 

'00*01( . . . . . . . . / 0 . 0 

'01*/2( . 0 . . 0 0 . . . . . 0 

'01*00( . . . 0 . . . . . . . . 

'01*02( . . . . . / . . . . . . 

'02*/1( . . . . . . . . . . / 0 

'02*0/( . . . / . . . . . 0 . 0 

'02*01( . / . . / / . . . . . . 

Hchem 

L_l]_hn[a_ �

/7$ 0.$ 

�Ø �é
Ø �Ø �é

Ø

'/*0( / 0 / 0 

'/*1( . . . . 

'0*/( . . . . 

'0*4( . 0 . 0 

'1*/( . 0 . 0 

'1*2( . . . . 

'1*/0( . . . . 

'2*1( . . . . 

'2*3( . . . . 

'2*//( . . . . 

'3*2( . / . / 

'3*4( . . . . 

'3*7( . . . . 

'4*0( . . . . 

'4*3( . . . . 

'4*6( . . . . 

'5*6( . . . . 

'5*/6( . . . . 

'6*4( . . . . 

'6*5( / / / / 

'6*7( . . . . 
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'6*/4( . . . . 

'7*3( . . . . 

'7*6( . . . . 

'7*/.( . . . . 

'/.*7( . . . . 

'/.*//( . . . . 

'/.*/3( . 1 . 1 

'/.*/4( / 1 / 1 

'/.*/5( . . . . 

'//*2( . . . . 

'//*/.( . . . . 

'//*/0( . . . . 

'//*/2( . . . . 

'/0*1( . . . . 

'/0*//( . . . . 

'/0*/1( . 0 . 0 

'/1*/0( / 0 / 0 

'/1*02( . . . . 

'/2*//( . . . . 

'/2*/3( . . . . 

'/2*01( / 0 / 0 

'/3*/.( . 1 . 1 

'/3*/2( . 0 . 0 

'/3*/7( . . . . 

'/3*00( / 0 / 0 

'/4*6( . . . . 

'/4*/.( / 1 / 1 

'/4*/5( / 0 / 0 

'/4*/6( . . . . 

'/5*/.( . . . . 

'/5*/4( / 0 / 0 

'/5*/7( / 0 / 0 

'/6*5( . / . / 

'/6*/4( . . . . 

'/6*0.( . . . . 
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'/7*/3( . . . . 

'/7*/5( . . . . 

'/7*0.( . . . . 

'0.*/6( . 0 . 0 

'0.*/7( / 0 / 0 

'0.*0/( / 0 / 0 

'0.*00( . . . . 

'0/*0.( . . . . 

'0/*00( . / . / 

'0/*02( . . . . 

'00*/3( 0 0 0 0 

'00*0.( . . . . 

'00*0/( 0 / 0 / 

'00*01( . . . . 

'01*/2( . . . . 

'01*00( . . . . 

'01*02( . . . . 

'02*/1( / 0 / 0 

'02*0/( . . . . 

'02*01( . . . . 

DKLTO 2- V Pb_ ][j[]cns _rj[hmcih i` nb_ \_mn mifoncih i` nb_ g_^cog+mct_^ h_nqile 

¤v�k¤u��� u�xxv¤v�ª ·v���ªJ¥ ¥pv�k¤��¥

O]_h[lci E 

Af_]nlc`c_^ [l]m �Ø �é-Ø

'/*2( 0 / 

'1*4( / / 

'2*/( 0 / 

'2*3( / / 

'2*5( . / 

'3*0( / / 
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'3*2( / / 

'6*5( . / 

'7*3( . / 

O]_h[lci EE 

Af_]nlc`c_^ [l]m  �Ø �é-Ø

'0*3( . / 

'1*0( . / 

'1*4( 0 / 

'2*/( . / 

'2*3( . / 

'3*/( . / 

'3*2( . / 

'3*4( . / 

'3*7( 0 / 

'4*1( . / 

'4*3( . / 

'4*7( / /

'5*2( . / 

'5*6( . / 

'6*7( . / 

'7*3( . / 

O]_h[lci EEE 

Af_]nlc`c_^ [l]m  �Ø �é-Ø

'/*0( / / 

'/*2( . / 

'0*/( . / 

'0*3( / / 

'1*0( / / 

'1*4( . / 
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'2*/( / / 

'2*3( / / 

'2*5( / / 

'3*/( . / 

'3*0( . / 

'3*2( . / 

'3*7( . / 

'5*2( . / 

'6*3( . / 

'6*5( . / 

'6*7( 0 / 

'7*4( / / 

'7*6( / / 

DKLTO 2. V Pb_ ][j[]cns _rj[hmcih i` nb_ \_mn mifoncihm i` nb_ Ocior+`[ffm 

�vª·�¤� ¤v�k¤u��� u�xxv¤v�ª ·v���ªJ¥ ¥pv�k¤��¥

O]_h[lci E 

Af_]nlc`c_^ [l]m �Ø �é-Ø

'//*/2( . / 

'/1*02( . / 

'/2*//( . / 

'/3*00( . / 

'/5*/4( . / 

'01*/2( . / 

'02*/1( . / 

O]_h[lci EE 

Af_]nlc`c_^ [l]m  �Ø �é-Ø

'0*/( / / 
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'0*4( / / 

'1*/( . / 

'1*/0( . / 

'2*1( . / 

'4*6( . / 

'5*/6( . / 

'7*3( . / 

'/.*//( 0 / 

'/.*/4( . / 

'//*/.( . / 

'/0*1( / / 

'/1*02( 0 / 

'/2*//( / / 

'/2*/3( 0 / 

'/2*01( . / 

'/3*/.( . / 

'/3*/2( 0 / 

'/3*00( . / 

'/4*/.( . / 

'/5*/7( . / 

'/6*5( / / 

'/6*0.( . / 

'0.*00( / / 

'00*01( / / 

'01*/2( . / 

'01*02( / / 

'02*/1( 0 / 

O]_h[lci EEE 

Af_]nlc`c_^ [l]m  �Ø �é-Ø

'0*/( 0 / 
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'1*2( 0 / 

'1*/0( . / 

'2*3( 0 / 

'3*4( 0 / 

'3*7( / / 

'4*3( . / 

'6*5( . / 

'6*/4( . / 

'/.*/3( . / 

'//*/.( / / 

'/1*/0( / / 

'/2*/3( . / 

'/2*01( . / 

'/3*/7( . / 

'/4*/.( . / 

'/4*/5( 0 / 

'/6*5( . / 

'/7*/3( . / 

'0.*/6( . / 

'0.*0/( . / 

'0/*0.( . / 

'0/*00( . / 

'00*/3( . / 

'00*0.( . / 

'00*0/( . / 

'01*02( / / 
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bnnjm8--qqq,l_m_[l]ba[n_,h_n-jli`cf_-=f_em[h^l[Y?ifipc]

@[n_�i`�\clnb /3-.4-/770

65E42D;@?

I[mn_l�i`�O]c_h]_�ch�Pl[hmjiln�[h^�Pl[``c]�Ahach__lcha*�B[]ofns�i`�Pl[hmjiln�

[h^�Pl[``c]�Ahach__lcha*�Qhcp_lmcns�i`�>_fal[^_�'O_l\c[(*�

06-/.-0./3 V 1.-.7-0./4

>[]b_fil� qcnb� bihiolm� ch� Pl[hmjiln� [h^� Pl[``c]� Ahach__lcha*� B[]ofns� i`�

Pl[hmjiln�[h^�Pl[``c]�Ahach__lcha*�Qhcp_lmcns�i`�>_fal[^_�'O_l\c[(*�

./-.5-0.// V 07-.7-0./3

AE3=;42D;@?C

?[aac[hc*�H,*�?ifipc]*�=,*�Knnig[h_ffc*�I,�'0.0.(,�=h�_ko[fcns+\[m_^�gi^_f�`il�

\ce_+mb[lcha�mn[ncihm�fi][ncih�ch�\c]s]f_+jo\fc]�nl[hmjiln�gofncgi^[f�gi\cfcns,�

Pl[hmjiln[ncih�N_m_[l]b�L[ln�=8�Lifc]s�[h^�Ll[]nc]_*�/2.*�03/+043,�

^ic8�bnnjm8--^ic,ila-/.,/./4-d,nl[,0.0.,.6,./3

?[aac[hc*�H,*�Ll_h]cj_*�H,�L,*�?ifipc]*�=,*�@_ff&Kl]i*�I,�'0.0.(,�=h�_]i+`lc_h^fs�

@_]cmcih�Oojjiln�Osmn_g�`il�f[mn+gcf_�^_fcp_ls�omcha�_+][lai�\ce_m,�0.0.�EAAA�

Ehn_lh[ncih[f�?ih`_l_h]_�ih�Ahpclihg_hn�[h^�Af_]nlc][f�Ahach__lcha�[h^�0.0.�
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EAAA Eh^omnlc[f [h^ ?igg_l]c[f Liq_l Osmn_gm Aolij_ 'AAAE? - E%?LO Aolij_(* 

I[^lc^* Oj[ch* 0.0.* jj, /+4,  

^ic8 /.,//.7-AAAE?-E?LOAolij_27136,0.0.,7/4.6/5 

1k¤��v���E 1HE %���¶�pE "HE &v��J3¤p�E 1H [­«¬³\H = hip_f @sh[gc] jlial[ggcha 

[jjli[]b `il Pqi+A]b_fih ?[j[]cn[n_^ R_bc]f_ Nioncha Lli\f_g ch ?cns 

Hiacmnc]m qcnb Ahpclihg_hn[f ]ihmc^_l[ncih, Pl[hmjiln[ncih N_m_[l]b Lli]_^c[* 

1.* /25+/34,  

^ic8 bnnjm8--^ic,ila-/.,/./4-d,nljli,0./6,.7,./5 

?[aac[hc* H,* ?ifipc]* =,* Ll_h]cj_* H, L,* Knnig[h_ffc* I,* 0.0., = al__h fiacmnc]m 

mifoncih `il f[mn+gcf_ ^_fcp_lc_m ]ihmc^_lcha _+][lai \ce_m [h^ _+p[hm, Pl[hmj, 

N_m, Lli]_^c[ 30* 0./7V0.0.,  

^ic8 bnnjm8--^ic,ila-/.,/./4-d,nljli,0.0/,./,./.


