
Ak_gap Kk, 0./7+.//5
V?+0./

M]ca / kb 04

UKQJC >NKPDANO+ HH?
/-.6 LANBKNI=J?A NAOQHPO

Pb_ ?iggcmmcihÉm Kl^_l Ji+ 0031-) =^ijncha L_l`ilg[h]_ I_nlc]m [h^ On[h^[l^m`il

nb_ =hho[f Bl_cabn N[n_ =^domng_hn Lcfin Llial[g) cmmo_^ ih =jlcf .0) /-.3) ch @i]e_n

Ji+ /-.0*--0/ &ÄKl^_l Ji+ 0031-Å') [^ijn_^ ]_ln[ch j_l`ilg[h]_ g_nlc]m [h^ mn[h^[l^m ni

aip_lh Uioha >linb_lm) HH?Ém% &ÄUioha >linb_lmÅ) ÄU>Å il nb_ Ä?igj[hsÅ' =hho[f Bl_cabn

N[n_ =^domng_hn &Ä=BN=Å' Lcfin Llial[g+ Bil gimn j_l`ilg[h]_ g_nlc]m) nb_ ?iggcmmcih

oncfct_^ Ä[ mn[h^[l^ il [ \_h]bg[le i` nb_ gimn ]oll_hn nbl__*s_[l [p_l[a_ i` Uioha >linb_lmÉ

bcmnilc][f j_l`ilg[h]_ [m ni nb[n g_nlc] &c+_+) qb_h ]igj[lcha Uioha >linb_lmÉ j_l`ilg[h]_

`lig ][f_h^[l s_[l /-.2) nb_ gimn ]oll_hn nbl__*s_[l [p_l[a_ qiof^ \_ nb_ l_mofnm `lig Uioha

>linb_lmÉ j_l`ilg[h]_ ch ][f_h^[l s_[lm /-./)/-.0) [h^ /-.1' &Änbl__*s_[l [p_l[a_Å'+Å*

Bolnb_l) nb_ ?iggcmmcih mn[n_^ nb[n nb_ nbl__*s_[l [p_l[a_ mbiof^ Änb_h \_ ]igj[l_^ ni Uioha

>linb_lmÉ ]oll_hn j_l`ilg[h]_ ch nb_ f[n_mn [p[cf[\f_ nq_fp_*gihnb nl[cfcha j_lci^ &c+_+) `il

Uioha >linb_lmÉ chcnc[f l_jilncha [m l_kocl_^ \s nbcm Kl^_l) nb_ nq_fp_*gihnb nl[cfcha j_lci^

mb[ff \_ Uioha >linb_lmÉ j_l`ilg[h]_ ch ][f_h^[l s_[l /-.2' &Änq_fp_*gihnb nl[cfcha j_lci^Å'+ÅY

Eh @_]cmcih [h^ Kl^_l Ji+ 03.1-) cmmo_^ ih B_\lo[ls .)/-.6) ch @i]e_n Ji+ /-.4*-030)

nb_ ?iggcmmcih `ioh^ nb[n) ^_mjcn_ nb_ _rjcl[ncih i` nb_ =BN= Lcfin Llial[g ih @_]_g\_l 0.)

/-.3) nb_ j_l`ilg[h]_ g_nlc]m jlipc^_ \_h_`c]c[f ch`ilg[ncih [h^ mn[n_^ cnm chn_hncih ni l_pc_q

Uioha >linb_lmÉ j_l`ilg[h]_ ch nb_ h_rn a_h_l[f l[n_ ][m_+Y

Uioha >linb_lm b_l_\s mo\gcnm cnm oj^[n_^ [h^ ]oll_hn L_l`ilg[h]_ N_mofnm+ >_][om_

nbcm oj^[n_ cm \_cha `cf_^ \_`il_ nb_ _h^ i` /-.6) U>Ém j_l`ilg[h]_ l_mofnm ]ip_l nb_ nq_fp_*

% Uioha >linb_lm) HH? q[m nb_h h[g_^ Uioha >linb_lm) Hcgcn_^+
Y Kl^_l Ji+ 0031- [n .6*/-+
Y Kl^_l Ji+ 0031- [n /-+
Y O__ @i]e_n Ji+ /-.4*-030) @_]cmcih [h^ Kl^_l Ji+ 03.1-) cmmo_^ ih B_\lo[ls .)/-.6) [n 4+
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@i]e_n Ji+ /-.6*-..4
U>*/-.

L[a_ / i` /3

gihnb nl[cfcha j_lci^ `lig Fofs /-.5 ni Foh_ /-.6) [h^ ^i_m hin ch]fo^_ U>Ém j_l`ilg[h]_ `il

nb_ l_g[ch^_l i` /-.6 [m nbim_ l_mofnm [l_ hin s_n [p[cf[\f_+ Uioha >linb_lm qcff jlipc^_ nb_

?iggcmmcih qcnb oj^[n_^ j_l`ilg[h]_ l_mofnm ni ]ip_l nb_ `off /-.6 ][f_h^[l s_[l qb_h nbim_

l_mofnm [l_ [p[cf[\f_+ =]]il^chafs) `il joljim_m i` nbcm oj^[n_ [h^ `il _[m_ ch l_`_l_h]_) U>

b_l_ch[`n_l l_`_lm ni nb_ ./*gihnb nl[cfcha ncg_ j_lci^ `lig Fofs /-.5 ni Foh_ /-.6 [m Ä/-.6Å)

[fnbioab cn ^i_m hin ch]fo^_ nb_ l_g[ch^_l i` /-.6) [h^ l_`_lm ni nbcm oj^[n_ [m Ä/-.6

L_l`ilg[h]_ N_mofnm+Å

Eh []]il^[h]_ qcnb Kl^_l Ji+ 0031-) Uioha >linb_lm jlipc^_m `il _[]b g_nlc] nb_

?igj[hsÉm j_l`ilg[h]_ mn[h^[l^ &c+_+) U>Ém gimn ]oll_hn nbl__*s_[l [p_l[a_ i` bcmnilc][f

j_l`ilg[h]_ [m ni nb[n g_nlc] il [ `cr_^ j_l`ilg[h]_ mn[h^[l^) [m [jjfc][\f_') nia_nb_l qcnb nb_

?igj[hsÉm j_l`ilg[h]_ l_mofnm ch /-.6+ Pb_ g_nlc]m b[p_ \__h ][n_ailct_^ \_fiq ni `iffiq nb_

j_l`ilg[h]_ [l_[m c^_hnc`c_^ ch Kl^_l Ji+ 0031-7 O[`_ns) A``c]c_h]s) [h^ O_lpc]_+

C)
J?L@ILG;H=? G?NLC=M ;H> L?MOFNM

=+ O[`_ns7 N_]il^[\f_ Eh]c^_hn N[n_

Pb_ j_l`ilg[h]_ g_nlc] i` l_]il^[\f_ ch]c^_hn l[n_ cm \[m_^ ih7

Pb_ hog\_l i` _gjfis__m j_l .-- `off*ncg_ _gjfis__m qbi b[p_ \__h
chdol_^ il mo``_l_^ [h cffh_mm l_kocl_^ ni \_ l_]il^_^ oh^_l KOD= lof_mW+X
C_h_l[ffs) [h chdols il cffh_mm cm ]ihmc^_l_^ Äl_]il^[\f_Å c` cn l_mofnm ch
[hs i` nb_ l_]il^cha ]lcn_lc[ i` ^_[nb) ^[sm [q[s `lig qile) l_mnlc]n_^
qile il nl[hm`_l ni [hinb_l di\) g_^c][f nl_[ng_hn \_sih^ `clmn [c^) [h^,il
fimm i` ]ihm]ciomh_mm+(

( Kl^_l Ji+ 0031- [n /-*/. &koin[ncihm [h^ `iinhin_m igcnn_^'8 m__ [fmi /6 ?+B+N+ y .6-1
4&\'&/'*&3'+
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Ak_gap Kk, 0./7+.//5
V?+0./

M]ca 1 kb 04

Bil nbcm j_l`ilg[h]_ g_nlc]) nb_ ?iggcmmcih [^ijn_^ Änb_ j_l`ilg[h]_ mn[h^[l^m i` Uioha

>linb_lmÉ nbl__*s_[l [p_l[a_ i` cnm l_]il^[\f_ ch]c^_hn l[n_m `il &[' mbil_mc^_ j_lmihh_f) [h^

&\' g[lch_ j_lmihh_Q)XÅ [h^ `olnb_l) mn[n_^ nb[n Uioha >linb_lmÉ Äl_]il^[\f_ ch]c^_hn l[n_m ch nb_

nq_fp_*gihnb nl[cfcha j_lci^ mb[ff \_ ]igj[l_^ ni nb_m_ j_l`ilg[h]_ mn[h^[l^m+Å(

Pb_ n[\f_ \_fiq m_nm `ilnb nb_ ?igj[hsÉm j_l`ilg[h]_ mn[h^[l^m `il nbcm g_nlc]

&c+_+) [p_l[a_ i` U>Ém /-.3) /-.4) [h^ /-.5 l_]il^[\f_ ch]c^_hn l[n_m' `il \inb mbil_mc^_ [h^

g[lch_ j_lmihh_f) [m q_ff [m Uioha >linb_lmÉ /-.6 j_l`ilg[h]_+

L][gj\YZd] Cf[a\]fl LYl]W
J]jkgff]d&
Obil_mc^_
I[lch_

J]j^gjeYf[] MlYf\Yj\
2+4- il fiq_l
/+.6 il fiq_l

S<Ök -+,4 J]j^gjeYf[]
/+6/
/+35

=m mbiqh) nb_ ?igj[hs cm mcahc`c][hnfs _r]__^cha nb_ j_l`ilg[h]_ mn[h^[l^ `il mbil_mc^_

j_lmihh_f [h^ cm hin g__ncha nb_ j_l`ilg[h]_ mn[h^[l^ `il g[lch_ j_lmihh_f) [fnbioab

j_l`ilg[h]_ b[m cgjlip_^ mcahc`c][hnfs `lig /-.5+

Bil ch`ilg[ncih[f joljim_m) nb_ ?igj[hs [fmi jlipc^_m \_fiq) U>Ém j_l`ilg[h]_ `il

nbcm g_nlc] `il nb_ f[mn `iol s_[lm &c+_+) /-.3 ni /-.6') qbc]b ch]fo^_m nb_ j_lci^ `lig qbc]b nb_

nbl__*s_[l [p_l[a_m q_l_ ^_lcp_^+

( Kl^_l Ji+ 0031- [n //*/0 &`iinhin_ igcnn_^'+
É Pb_ l[n_ cm ][f]of[n_^ \s gofncjfscha nb_ hog\_l i` l_]il^[\f_ ch]c^_hnm \s /--)--- &c+_+)
hog\_l i` \[m_ biolm nb[n .-- `off*ncg_ _gjfis__m qilecha 1- biolm [ q__e `il 2- q__em qiof^
[]]ogof[n_') [h^ nb_h ^cpc^cha nb[n jli^o]n \s nb_ ?igj[hsÉm nin[f hog\_l i` qile biolm `il
nb_ s_[l+
( Obil_mc^_ j_lmihh_f ch]fo^_ hih*m_[*aicha m[f[lc_^ _gjfis__m [h^ nbim_ _gjfis__m ]ip_l_^
oh^_l [ ]iff_]ncp_ \[la[chcha [al__g_hn) ch]fo^cha [ff g[chn_h[h]_ mn[``+ I[lch_ j_lmihh_f
ch]fo^_ [ff m_[*aicha m[f[lc_^ _gjfis__m [h^ nbim_ _gjfis__m ]ip_l_^ oh^_l [ ]iff_]ncp_
\[la[chcha [al__g_hn) ch]fo^cha ^cmj[n]b mn[`` &g[h[a_g_hn f_p_f j_lmihh_f inb_l nb[h noa
][jn[chm [l_ _r]fo^_^'+
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Ak_gap Kk, 0./7+.//5
V?+0./

M]ca 2 kb 04

L][gj\YZd] Cf[a\]fl LYl] -+,1 -+,2 -+,3 -+,4
Obil_mc^_ 1+14 3+04 3+/3 /+6/
I[lch_ -+33 .+53 1+-1 /+35

=m mn[n_^ ch nb_ Uioha >linb_lm /-.4 L_l`ilg[h]_ N_mo nm) `cf_^ ch @i]e_n Ii+ /-.4*

-030 [m U>*/-.) nb_ ?igj[hs oh^_ln[e_m ni jlipc^_ [ jf[]_ i` _gjfisg_hn `il cnm j_lmihh_f

nb[n cm nb_ m[`_mn jimmc\f_ ch nb_m_ ]b[ff_hacha mbil_mc^_ [h^ g[lch_ _hpclihg_hnm+ Pb[n \_cha

m[c^) cn cm nb_ _``ilnm i` nb_ _gjfis__m nb[n b[m nb_ al_[n_mn cgj[]n ih _gjfis__ m[`_ns) [h^ nb_

?igj[hs cm _rnl_g_fs jlio^ i` nb_ _gjfis__m [h^ nb_cl _``ilnm ch nbcm l_a[l^+

>+ O[`_ns7 Himn Pcg_ Eh]c^_hn N[n_

Pb_ j_l`ilg[h]_ g_nlc] i` fimn ncg_ ch]c^_hn l[n_ cm \[m_^ ih7

Pb_ hog\_l i` _gjfis__m j_l .-- `off*ncg_ _gjfis__m qbi b[p_ \__h
chpifp_^ ch l_]il^[\f_ ch]c^_hnm ch qbc]b [ qile^[s &il gil_' q[m fimn
qcnbch nb_ mj_]c`c_^ ncg_ j_lci^+ =h chdols cm ]ihmc^_l_^ [ fimn*ncg_
ch]c^_hn c` cn l_mofnm ch ih_ il gil_ ^[sm [q[s `lig qile+É

Bil nbcm j_l`ilg[h]_ g_nlc]) nb_ ?iggcmmcih [^ijn_^ Änb_ j_l`ilg[h]_ mn[h^[l^ i` Uioha

>linb_lmÉ nbl__*s_[l [p_l[a_ i` cnm fimn ncg_ ch]c^_hn l[n_m `il &[' mbil_mc^_ j_lmihh_f) [h^

&\' g[lch_ j_lmihh_fW)XÅ [h^ `olnb_l) mn[n_^ nb[n Uioha >linb_lmÉ Äfimn ncg_ ch]c^_hn l[n_m ch nb_

nq_fp_*gihnb nl[cfcha j_lci^ mb[ff \_ ]igj[l_^ ni nb_m_ j_l`ilg[h]_ mn[h^[l^m+Å

Pb_ n[\f_ \_fiq m_nm `ilnb nb_ ?igj[hsÉm j_l`ilg[h]_ mn[h^[l^m `il nbcm g_nlc]

&c+_+) [p_l[a_ i` U>Ém /-.3)/-.4) [h^ /-.5 fimn ncg_ ch]c^_hn l[n_m' `il \inb mbil_mc^_ [h^

g[lch_ j_lmihh_f) [m q_ff [m Uioha >linb_lmÉ /-.6 j_l`ilg[h]_+

É Kl^_l Ji+ 0031- [n /0 &koin[ncihm [h^ `iinhin_m igcnn_^'8Y[fmi /6 ?+B+N+ y .6-1 4&\'&0'+
Kl^_l Ji+ 0031- [n //*/0 &`iinhin_ igcnn_^'+

2018-2019 Performance Report; YB 2020 TY RC Application Vol I

Page 4 of 26



Ak_gap Kk, 0./7+.//5
V?+0./

M]ca 3 kb 04

Fgkl Nae] Cf[a\]fl LYl]WW
J]jkgff]aWW
Obil_mc^_
I[lch_

J]j^gjeYf[] MlYf\Yj\
1+-5 il fiq_l
.+0/ il fiq_l

S<Ök -+,4 J]j^gjeYf[]
.+5/
/+-.

=m mbiqh) nb_ ?igj[hs cm mcahc`c][hnfs _r]__^cha cnm j_l`ilg[h]_ mn[h^[l^ `il mbil_mc^_

j_lmihh_f [h^ cm hin g__ncha nb_ j_l`ilg[h]_ mn[h^[l^ `il g[lch_ j_lmihh_f+

Bil ch`ilg[ncih[f joljim_m) nb_ ?igj[hs [fmi jlipc^_m \_fiq) U>Ém j_l`ilg[h]_ `il

nbcm g_nlc] `il nb_ f[mn `iol s_[lm &c+_+) /-.3 ni /-.6') qbc]b ch]fo^_m nb_ j_lci^ `lig qbc]b nb_

nbl__*s_[l [p_l[a_m q_l_ ^_lcp_^+

Fgkl Nae] Cf[a\]fl LYl] -+,1 -+,2 -+,3 -+,4
Obil_mc^_ /+-3 2+0. 1+54 .+5/
I[lch_ -+33 -+3/ /+36 /+-.

?+ O[`_ns7 Sile_lmÉ ?igj_hm[ncih Ehmol[h]_ ?f[cgm

Eh Kl^_l Ji+ 0031-) nb_ ?iggcmmcih [^ijn_^ nb_ j_l`ilg[h]_ g_nlc] i` qile_lmÉ

]igj_hm[ncih chmol[h]_ ]f[cgm+%Y Bil nbcm j_l`ilg[h]_ g_nlc]) nb_ ?iggcmmcih [^ijn_^ Änb_

j_l`ilg[h]_ mn[h^[l^m i` Uioha >linb_lmÉ 9[' nbl__*s_[l [p_l[a_ i` nb_ nin[f hog\_l i` cnm

qile_lmÉ ]igj_hm[ncih chmol[h]_ ]f[cgm) [h^ &\' nbl__*s_[l [p_l[a_ i` nb_ nin[f ^iff[l p[fo_ i`

cnm qile_lmÉ ]igj_hm[ncih chmol[h]_ ]f[cgmÉÉ [h^ `olnb_l) mn[n_^ nb[n Uioha >linb_lmÉ

Äj_l`ilg[h]_ ch nb_ nq_fp_*gihnb nl[cfcha j_lci^ mb[ff \_ ]igj[l_^ ni nb_m_ j_l`ilg[h]_

mn[h^[l^m+Å% (

Ä Ocgcf[l ni nb_ l_]il^[\f_ ch]c^_hn l[n_) nb_ l[n_ cm ][f]of[n_^ \s gofncjfscha nb_ hog\_l i` fimn
ncg_ ch]c^_hnm \s /--)--- &c+_+) hog\_l i`\[m_ biolm nb[n .-- `off*ncg_ _gjfis__m qilecha 1-
biolm [ q__e `il 2- q__em qiof^ []]ogof[n_') [h^ nb_h ^cpc^cha nb[n jli^o]n \s nb_ ?igj[hsÉm
nin[f hog\_l i` qile biolm `il nb_ s_[l+

O__ mojl[ h+6+
%YO__ Kl^_l Ji+ 0031- [n /2+

Kl^_l Ji+ 0031- [n /2+
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Ak_gap Kk, 0./7+.//5
V?+0./

M]ca 4 kb 04

Pb_ n[\f_ \_fiq m_nm `ilnb nb_ ?igj[hsÉm j_l`ilg[h]_ mn[h^[l^m `il nbcm g_nlc]

&c+_+) [p_l[a_ i`U>Ém /-.3) /-.4) [h^ /-.5 qile_lmÉ ]igj_hm[ncih ]f[cgm' `il \inb nin[f

hog\_l i` ]f[cgm [h^ nin[f ^iff[l p[fo_ i` ]f[cgm) [m q_ff [m Uioha >linb_lmÉ /-.6 j_l`ilg[h]_+

Qgjc]jkÖ =geh]fkYlagf =dYaek
>]k[jahlagf J]j^gjeYf[] MlYf\Yj\ S<Ök -+,4 J]j^gjeYf[]
Jog\_l i` ?f[cgm 1- ]f[cgm il fiq_l 03 ]f[cgm
@iff[l R[fo_ i`?f[cgmÉ( ".)/00)351 il fiq_l ".)1.1)566

=m mbiqh) nb_ ?igj[hs cm g__ncha cnm j_l`ilg[h]_ mn[h^[l^ `il hog\_l i` qile_lmÉ

]igj_hm[ncih chmol[h]_ ]f[cgm) \on cm hin g__ncham cnm j_l`ilg[h]_ mn[h^[l^ `il nin[f ^iff[l

p[fo_ i` mo]b ]f[cgm+

Bil ch`ilg[ncih[f joljim_m) nb_ ?igj[hs [fmi jlipc^_m \_fiq) U>Ém j_l`ilg[h]_ `il

nbcm g_nlc] `il nb_ f[mn `iol s_[lm &c+_+) /-.3 ni /-.6') qbc]b ch]fo^_m nb_ j_lci^ `lig qbc]b nb_

nbl__*s_[l [p_l[a_m q_l_ ^_lcp_^+

Qgjc]jkÖ
=geh]fkYlagf =dYaek -+,1 -+,2 -+,3 -+,4
Jog\_l i` ?f[cgm /6 1. 16 03

@iff[l R[fo_ i` ?f[cgm ".)03.)063 ".).14)0-5 ".).6/)015 ".)1.1)566

=m hin_^ ch m_p_l[f `cfcham g[^_ \s nb_ ?igj[hs) Uioha >linb_lm ]ihncho_m ni g[chn[ch

nb[n qile_lmÉ ]igj_hm[ncih chmol[h]_ ]f[cg ^[n[ [h^ mn[ncmnc]m [l_ hin [ g_[hcha`of g_[mol_ i`

U>Ém m[`_ns j_l`ilg[h]_+É( Pbcm cm _mj_]c[ffs nlo_ acp_h nb[n nb_ hog\_l i` ]f[cgm [h^ nb_cl

^iff[l p[fo_ [l_ i`n_h ch`fo_h]_^ \s _rn_lh[f `[]nilm ionmc^_ i` nb_ ?igj[hsÉm ]ihnlif

@iff[l p[fo_ i` ]f[cgm ]ihmcmnm i` [giohnm nb[n b[p_ []no[ffs \__h j[c^ ion ih qile_lmÉ
]igj_hm[ncih chmol[h]_ ]f[cgm ^olcha nb_ ][f_h^[l s_[l+

OI Uioha >linb_lm) Hcgcn_^Ém Oo\gcmmcih i` Oojjf_g_hn[f Eh`ilg[ncih [m N_kocl_^ \s
Kl^_l Ji+ 0031-) `cf_^ ih Fofs ./)/-.3) ch @i]e_n Ji+ /-.0*--0/ &ÄOojjf_g_hn[f
Oo\gcmmcihÉÉ') [n 05*068 m__ [fmi /-.3 L_l`ilg[h]_ N_mofnm [n 2+
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Ak_gap Kk, 0./7+.//5
V?+0./

M]ca 5 kb 04

&_+a+) ]f[cgm [h^ chdols g[h[a_g_hn jli]_mm_m) h[nol_ i` fcnca[hnm) jin_hnc[f `il f_a[f

chpifp_g_hn' [m ]igj[l_^ ni l_[f ]b[ha_m il cgjlip_g_hn ch m[`_ns j_l`ilg[h]_+

@+ O[`_ns7 D[t[l^iom I[n_lc[fm

Eh Kl^_l Ji+ 0031-) nb_ ?iggcmmcih [^ijn_^ nb_ j_l`ilg[h]_ g_nlc] i` b[t[l^iom

g[n_lc[fm ch]c^_hnm+%Y Bil nbcm j_l`ilg[h]_ g_nlc]) nb_ ?iggcmmcih [^ijn_^ Änb_ j_l`ilg[h]_

mn[h^[l^m i` Uioha >linb_lmÉ &[' nbl__*s_[l [p_l[a_ i` nb_ nin[f hog\_l i` cnm b[t[l^iom

g[n_lc[fm ch]c^_hnm) [h^ &\' nbl__*s_[l [p_l[a_ i` nb_ nin[f gih_n[ls _rj_hm_m [mmi]c[n_^ qcnb cnm

b[t[l^iom g[n_lc[fm ch]c^_hnm &_+a+) `ch_m) ^[g[a_m il ]f[cgm) ]imnm i` ]ihn[chg_hn [h^

l_g_^c[ncih'Å [h^ `olnb_l) mn[n_^ nb[n Uioha >linb_lmÉ Äj_l`ilg[h]_ ch nb_ nq_fp_*gihnb nl[cfcha

j_lci^ mb[ff \_ ]igj[l_^ ni nb_m_ j_l`ilg[h]_ mn[h^[l^m+Å%{

Pb_ n[\f_ \_fiq m_nm `ilnb nb_ ?igj[hsÉm j_l`ilg[h]_ mn[h^[l^m `il nbcm g_nlc]

&c+_+) [p_l[a_ i` U>Ém /-.3) /-.4) [h^ /-.5 ^[n[') [m q_ff [m Uioha >linb_lmÉ /-.6 j_l`ilg[h]_+

BYrYj\gmk GYl]jaYdk Cf[a\]flk
>]k[jahlagf J]j^gjeYf[] MlYf\Yj\ S<Ök -+,4 J]j^gjeYf[]
Jog\_l i` Eh]c^_hnm%Y 4+0 ch]c^_hnm il fiq_l / ch]c^_hnm
Iih_n[ls Arj_hm_m =mmi]c[n_^
qcnb Eh]c^_hnmY 

"22)2.1 il fiq_l ".0)//4

YKl^_l Ji+ 0031- [n /2+
%{ Kl^_l Ji+ 0031- [n /3+
Å U> ]iohnm b[t[l^iom g[n_lc[fm ch]c^_hnm [m ihfs nbim_ ch]c^_hnm nb[n [l_ l_jiln[\f_ ni _rn_lh[f
[a_h]c_m+ Eh inb_l qil^m) c` [ mjcff cm mi mg[ff il chmcahc`c][hn nb[n cn cm hin l_jiln[\f_ ni [h
_rn_lh[f [a_h]s) nb_h Uioha >linb_lm ^i_m hin ch]fo^_ nb[n ch]c^_hn `il joljim_m i` nbcm
j_l`ilg[h]_ g_nlc]+

Iih_n[ls _rj_hm_m [mmi]c[n_^ qcnb U>Ém b[t[l^iom g[n_lc[fm ch]c^_hnm ch]fo^_ l_[^cfs
c^_hnc`c[\f_ chpic]_m [h^ _rj_hm_m ^cl_]nfs [mmi]c[n_^ qcnb mo]b mjcffm) [h^ ^i hin ch]fo^_
chn_lh[f f[\il il inb_l ]imnm nb[n [l_ ^c``c]ofn ni cmif[n_ `lig inb_l [aal_a[n_^ ij_l[ncih[f
_rj_hm_m+
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@i]e_n Ji+ /-.6*-..4
U>*/-.

L[a_ 5 i` /3

=m mbiqh) nb_ ?igj[hs cm mcahc`c][hnfs _r]__^cha cnm j_l`ilg[h]_ mn[h^[l^ `il hog\_l i`

b[t[l^iom g[n_lc[fm ch]c^_hnm [h^ gih_n[ls _rj_hm_m [mmi]c[n_^ qcnb nbim_ ch]c^_hnm+

Bil ch`ilg[ncih[f joljim_m) nb_ ?igj[hs [fmi jlipc^_m \_fiq) U>Ém j_l`ilg[h]_ `il

nbcm g_nlc] `il nb_ f[mn `iol s_[lm &c+_+) /-.3 ni /-.6') qbc]b ch]fo^_m nb_ j_lci^ `lig qbc]b nb_

nbl__*s_[l [p_l[a_m q_l_ ^_lcp_^+

BYrYj\gmk
GYl]jaYdk Cf[a\]flk
Jog\_l i` Eh]c^_hnm
Iih_n[ls Arj_hm_m
=mmi]c[n_^ qcnb
Eh]c^_hnm

-+,1

"64)5-/

-+,2

"35)41./(

-+,3

"-+--

-+,4

".0)//4

A+ A``c]c_h]s7 H[\il A``c]c_h]s

Eh Kl^_l Ji+ 0031-) nb_ ?iggcmmcih [^ijn_^ nb_ j_l`ilg[h]_ g_nlc] i` f[\il

_``c]c_h]s+// Bil nbcm j_l`ilg[h]_ g_nlc]) nb_ ?iggcmmcih [^ijn_^ Änb_ j_l`ilg[h]_ mn[h^[l^m

i` Uioha >linb_lmÉ &[' nbl__*s_[l [p_l[a_ i` []no[f l_p_ho_ nihm) ^cpc^_^ \s nb_ nin[f mbil_mc^_

&n_lgch[f' f[\il biolm) [h^ &\' nbl__*s_[l [p_l[a_ i` nb_ ^iff[l p[fo_ i` mo]b nin[f mbil_mc^_

&n_lgch[f' f[\il biolm+ Uioha >linb_lmÉ j_l`ilg[h]_ ch nb_ nq_fp_*gihnb nl[cfcha j_lci^ mb[ff

\_ ]igj[l_^ ni nb_m_ j_l`ilg[h]_ mn[h^[l^m+ÉÉYY

Pb_ n[\f_ \_fiq m_nm `ilnb nb_ ?igj[hsÉm j_l`ilg[h]_ mn[h^[l^m `il nbcm g_nlc]

&c+_+) [p_l[a_ i` U>Ém /-.3)/-.4) [h^ /-.5 ^[n[') [m q_ff [m Uioha >linb_lmÉ /-.6 j_l`ilg[h]_+

/( Pb_ /-.5 L_l`ilg[h]_ N_mofnm ]ihn[ch_^ [ nsjial[jbc][f _llil qbc]b igcnn_^ nb_ hog\_l Ä5É
[h^ mbiq_^ nbcm p[fo_ [m "3)41.) chmn_[^ i` "35)41.+
// O__ Kl^_l Ji+ 0031- [n /3+
// Kl^_l Ji+ 0031- [n /5+
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Ak_gap Kk, 0./7+.//5
V?+0./

M]ca 7 kb 04

FYZgj ?^^a[a]f[q
>]k[jahlagf
N_p_ho_ Pihm,
Obil_mc^_ H[\il DiolmY%(
@iff[l R[fo_ i`
Obil_mc^_ H[\il Diolm

J]j^gjeYf[] MlYf\Yj\
.1+63 nihm,biol il bcab_l

".5)64/)//6 il fiq_l

S<Ök -+,4 J]j^gjeYf[]
.2+./ nihm,biol

"/-)361).11

=m mbiqh) nb_ ?igj[hs cm g__ncha nb_ j_l`ilg[h]_ mn[h^[l^ `il l_p_ho_ nihm gip_^ j_l

mbil_mc^_ f[\il biol) \on cm hin g__ncha nb_ mn[h^[l^ `il ^iff[l p[fo_ i` mbil_mc^_ f[\il biolm+

Bil ch`ilg[ncih[f joljim_m) nb_ ?igj[hs jlipc^_m \_fiq) cnm j_l`ilg[h]_ ch nbcm [l_[ `il

nb_ f[mn `iol s_[lm &c+_+) /-.3 ni /-.6') qbc]b ch]fo^_m nb_ j_lci^ `lig qbc]b nb_ nbl__*s_[l

[p_l[a_m q_l_ ^_lcp_^+

FYZgj ?^^a[a]f[q -+,1 -+,2 -+,3 -+,4
N_p_ho_ Pihm,Obil_mc^_
H[\il Diolm ".1+44 ".1+55 .2+/0 .2+./
@iff[l R[fo_ i`
Obil_mc^_ H[\il Diolm ".5)142).56 ".5)1//)426 "/-)-.5)41- "/-)361).11

=m ][h \_ m__h+ Uioha >linb_lm ]ihncho_m ni g__n cnm mn[h^[l^ `il l_p_ho_ nihm gip_^

j_l mbil_mc^_ f[\il biol+ Pbcm j_l`ilg[h]_ cm ^o_) ch j[ln) ni U>Ém jifc]s i` mnlc]nfs _h`il]cha

][lai ]on*i`` [h^ a[n_ ]fimol_ ncg_m ch Dihifofo+ Pbcm jifc]s b[m b_fj_^ ni cgjlip_ ][lai

b[h^fcha [h^ ]l_[n_ f[\il _``c]c_h]c_m) [m \[la_*fi[^cha ]l_qm ][h `i]om ih fi[^cha []ncpcnc_m

qb_h nb_ a[n_ cm ]fim_^ [h^ hin b[p_ ni chn_llojn fi[^cha []ncpcnc_m ni m_lpc]_ ]omnig_l*l_f[n_^

^lij*i``m [h^,il jc]e*ojm+

?[lai pifog_m `lig U>Ém ]ig\ch_^ chnl[mn[n_ [h^ chn_lmn[n_ fch_m i` \omch_mm [l_ om_^ ni
^_lcp_ l_p_ho_ nihm+ Khfs Äfi[^_^Å ][lai cm ]iohn_^ [h^ _gjns mbcjjcha ^_pc]_m [l_ _r]fo^_^+
Pin[f &chnl[mn[n_ [h^ chn_lmn[n_' mbil_mc^_ f[\il biolm _r]fo^_m m[f[lc_^ _gjfis__m [h^
g[chn_h[h]_ j_lmihh_f) ni _hmol_ nb[n f[\il biolm [l_ fcgcn_^ ni ihfs nbim_ [mmi]c[n_^ qcnb ][lai
b[h^fcha []ncpcnc_m) [h^ `olnb_l) ihfs ch]fo^_m biolm nb[n [l_ Äqile_^Å &c+_+) hin hih*qilecha
bifc^[s il mc]e f_[p_ biolm'+
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Ak_gap Kk, 0./7+.//5
V?+0./

M]ca /. kb 04

Scnb l_a[l^ ni nb_ ^iff[l p[fo_ i` mbil_mc^_ f[\il biolm) Uioha >linb_lmÉ j_l`ilg[h]_

^c^ hin g__n) [h^ cm bcab_l nb[h) nb_ j_l`ilg[h]_ mn[h^[l^ i` ".5)64/)//6+ Uioha >linb_lm

[nnlc\on_m nb_ lcm_ ch ^iff[l p[fo_ ni nb_ mcahc`c][hn ch]l_[m_ ch f[\il ]imnm nb[n Uioha >linb_lm

_rj_lc_h]_^ ch /-.4 [h^ /-.5) ^o_ ch f[la_ j[ln ni q[a_ l[n_ ch]l_[m_m l_mofncha `lig nb_ EHSQ

?>=+ =m nb_ ?igj[hs b[m mn[n_^ ch jlcil `cfcham+ Uioha >linb_lm ]ihncho_m ni g[chn[ch nb[n

f[\il biolm cm [ gil_ ^cl_]nfs ch`ilg[ncp_ _``c]c_h]s g_[mol_ nb[h nb_ ^iff[l p[fo_ i` f[\il

biolm) \_][om_ f[\il ]imnm [l_ a_h_l[ffs [fq[sm lcmcha ^o_ ni ch`f[ncih [h^ ch]l_[mcha q[a_

l[n_m+YY Iil_ip_l) [m _pc^_h]_^ b_l_ \s nb_ ^[n[) U>Ém f[\il ]imnm [l_ [ `oh]ncih i` [h^ nc_^ ni

EHSQ ?>= n_lgm) ch]fo^cha) ch j[lnc]of[l) biolfs l[n_m [h^ qile lof_m) mo]b nb[n f[\il biolm

[h^ ]imnm [l_ al_[nfs cgj[]n_^ \s qile ]l_q ]igjimcncihm [h^ m]b_^ofcha j[l[g_n_lm i` nb_

?>=+ Bil nb_m_ l_[mihm+ Uioha >linb_lm ]ihncho_m ni jlijim_ nb[n nb_ ^iff[l p[fo_ i` mbil_mc^_

f[\il biolm \_ jlipc^_^ `il l_jilncha joljim_m ihfs) [h^ hin [m [ mn[h^[l^ ni g_[mol_ U>Ém f[\il

_``c]c_h]s+Y

B+ A``c]c_h]s7 Bo_f A``c]c_h]s

Pb_ ?iggcmmcih [^ijn_^ nb_ j_l`ilg[h]_ g_nlc] i` `o_f _``c]c_h]s) ni \_ m_j[l[n_fs

g_[mol_^ `il mbil_mc^_ [h^ g[lch_ []ncpcnc_m \s n[echa nb_ []no[f l_p_ho_ nihm ^cpc^_^ \s nin[f

`o_f ]ihmog_^ \s _cnb_l mbil_mc^_ il g[lch_ _kocjg_hn+YY Iil_ mj_]c`c][ffs) nb_ ?iggcmmcih

[^ijn_^ nb_ j_l`ilg[h]_ mn[h^[l^m i` Uioha >linb_lmÉ &[' nbl__*s_[l [p_l[a_ i` mbil_mc^_ `o_f

_``c]c_h]s) qbc]b Ämb[ff \_ g_[mol_^ \s nb_ []no[f l_p_ho_ nihm +++) ^cpc^_^ \s nb_ nin[f `o_f

]ihmog_^ \s mbil_mc^_ _kocjg_hn`)XÉÉ [h^ &\' nbl__*s_[l [p_l[a_ i`g[lch_ `o_f _``c]c_h]s)

Oojjf_g_hn[f Oo\gcmmcih [n 05*067 m__ [fmi /-.3 L_l`ilg[h]_ N_mofnm [n .-+
OY Oojjf_g_hn[f Oo\gcmmcih [n 05*068 m__ [fmi /-.3 L_l`ilg[h]_ N_mofnm [n .-+

/É O__ Kl^_l Ji+ 0031- [n /5*/6+
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Ak_gap Kk, 0./7+.//5
V?+0./

M]ca // kb 04

qbc]b Ämb[ff \_ g_[mol_^ \s nb_ []no[f l_p_ho_ nihm+++) ^cpc^_^ \s nb_ nin[f `o_f ]ihmog_^ \s

g[lch_ _kocjg_hn+ÅY{ ÄUioha >linb_lmÉ j_l`ilg[h]_ ch nb_ nq_fp_*gihnb nl[cfcha j_lci^ mb[ff

\_ ]igj[l_^ ni nb_m_ j_l`ilg[h]_ mn[h^[l^m+ÉÉY

Pb_ n[\f_ \_fiq m_nm `ilnb nb_ ?igj[hsÉm j_l`ilg[h]_ mn[h^[l^m `il nbcm g_nlc]

&c+_+) [p_l[a_ i` U>Ém /-.3) /-.4) [h^ /-.5 ^[n[') [m q_ff [m U>Ém /-.6 j_l`ilg[h]_+

@m]d ?^^a[a]f[qW&W
>]k[jahlagf J]j^gjeYf[] MlYf\Yj\ S<Ök -+,4 J]j^gjeYf[]
Obil_mc^_ Bo_f A``c]c_h]s ..+22 nihm,a[ffih il bcab_l ./+/4 nihm,a[ffih
I[lch_ Bo_f A``c]c_h]s /+5- nihm,a[ffih il bcab_l /+64 nihm,a[ffih

=m mbiqh) nb_ ?igj[hs cm _r]__^cha nb_ j_l`ilg[h]_ mn[h^[l^m `il \inb mbil_mc^_ [h^ g[lch_

`o_f _``c]c_h]s+ Io]b i` nbcm cgjlip_g_hn cm ^o_ ni nb_ jf[]_g_hn chni m_lpc]_)i` nb_ `iol h_q

G[j_h[ noam) qbc]b [l_ go]b gil_ `o_f*_``c]c_hn nb[h U>Ém jl_pciom niqcha noam+ Pb_ `ch[f

G[j_h[ noa) G[j_h[ >i\ Lol^s) q[m jf[]_^ chni m_lpc]_ ch =oaomn /-.6+

Bil ch`ilg[ncih[f joljim_m) nb_ ?igj[hs jlipc^_m \_fiq) U>Ém j_l`ilg[h]_ ch nbcm [l_[

`il nb_ f[mn `iol s_[lm &c+_+) /-.3 ni /-.6') qbc]b ch]fo^_m nb_ j_lci^ `lig qbc]b nb_ nbl__*s_[l

[p_l[a_m q_l_ ^_lcp_^+

@m]d ?^^a[a]f[q -+,1 -+,2 -+,3 -+,4
Obil_mc^_ Bo_f A``c]c_h]s ..+3. ..+0- ..+42 ./+/4
I[lch_ Bo_f A``c]c_h]s /+42 /+44 /+46 /+64

Kl^_l Ji+ 0031- [n 0-+
Kl^_l Ji+ 0031- [n 0-+
Pb_ `o_f _``c]c_h]s mn[h^[l^m g_[mol_ l_p_ho_ nihm i` ][lai gip_^ j_l a[ffih i` `o_f

]ihmog_^ ch gipcha ][lai+ ?[lai pifog_m `lig U>Ém ]ig\ch_^ chnl[mn[n_ [h^ chn_lmn[n_ fch_m
i` \omch_mm [l_ om_^ ni ^_lcp_ l_p_ho_ nihm+ Eh ]ihnl[mn ni nb_ Äfi[^_^Å ][lai nihh[a_ om_^ ni
g_[mol_ f[\il _``c]c_h]s) nb_ `o_f _``c]c_h]s g_nlc] cm ^_lcp_^ \s omcha \inb Äfi[^_^Å [h^
Ä_gjnsÅ ][lai nihh[a_+ Bo_f om_^ `il hih*][lai gip_g_hnm cm _r]fo^_^ &_+a+) `o_f om_^ \s noam
jlipc^cha b[l\il [mmcmnm `il inb_l ]igj[hc_m'+
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Ak_gap Kk, 0./7+.//5
V?+0./

M]ca /0 kb 04

C+ A``c]c_h]s7 ?ihn[ch_l Qncfct[ncih

Eh Kl^_l Ji+ 0031-) nb_ ?iggcmmcih l_kocl_^ Uioha >linb_lm ni jlijim_ [ j_l`ilg[h]_

g_nlc] ch nbcm [l_[ ni [^^l_mm cnm ]ih]_lh Ä[m ni qb_nb_l Uioha >linb_lmÉ l[n_ \[m_ l_jl_m_hnm nb_

ijncg[f f_p_f `il _``c]c_hn ij_l[ncihmW)XÅ \_][om_ Äf_mm*nb[h _``c]c_hn om_ i` ]ihn[ch_lm g[s

ohh_]_mm[lcfs ch]l_[m_ nb_ mct_ i` nb_ l[n_ \[m_) [h^ ch nolh) ip_lmn[n_ Uioha >linb_lmÉ l_p_ho_

l_kocl_g_hn qb_h ]igj[l_^ ni nb[n h__^_^ `il [h ijncg[ffs*mct_^ l[n_ \[m_+ÉÉYÇ Oj_]c`c][ffs) nb_

?iggcmmcih chmnlo]n_^ U> ni jlipc^_) [giha inb_l nbcham) U>Ém jlijim_^ j_l`ilg[h]_ mn[h^[l^

ch nbcm [l_[ qcnbch hch_ns ^[sm i` Kl^_l Ji+ 0031-+Y 

U> chcnc[ffs jlijim_^ [ ]ihn[ch_l oncfct[ncih j_l`ilg[h]_ mn[h^[l^ \[m_^ ih [p_l[a_

hog\_l i` ncg_m nb[n ]ihn[ch_lm [h^ ]b[mmcm [l_ om_^ j_l s_[l &c+_+) [hho[f oncfct[ncih') \on mn[n_^

nb[n gil_ [h[fsmcm q[m h__^_^ ni \_nn_l oh^_lmn[h^ qb[n ]ihmncnon_m [h ijncg[f oncfct[ncih l[n_+YY

Eh cnm /-.3 L_l`ilg[h]_ N_mofnm) U> ^_n_lgch_^ nb[n [h [hho[f oncfct[ncih l[n_ q[m hin nb_ gimn

om_`of il ch`ilg[ncp_ ch^c][nil i` cnm j_l`ilg[h]_ ch nbcm [l_[) [h^ jlijim_^) chmn_[^) ni jlipc^_

cnm j_l`ilg[h]_ mn[h^[l^ ch nbcm [l_[ ch cnm h_rn l[n_ ][m_ jli]__^cha+Y Y

Eh U>Ém gimn l_]_hn l[n_ ][m_ &c+_++ @i]e_n Ji+ /-.4*-030' U> jlijim_^ [ mcgjf_

]ihn[ch_l oncfct[ncih g_nlc] nb[n jlipc^_^ [ \[mc] oh^_lmn[h^cha i` biq go]b i` U>Ém _kocjg_hn

cm hin \_cha om_^ &c+_+) c^f_ il jin_hnc[ffs moljfom'+

Jiq) U> jlijim_m ni om_ nb_ chp_lm_ i` nb[n g_nlc]+ Pb[n cm ni m[s) U> hiq jlijim_m ni

nl[]e biq `l_ko_hnfs cnm _kocjg_hn cm \_cha om_^) l[nb_l nb[h nb_ `l_ko_h]s i` biq i`n_h cn cm hin

\_cha om_^+ Pb_ ?igj[hs \_fc_p_m nb[n nbcm mg[ff ]b[ha_ \_nn_l [fcahm nb_ g_nlc] qcnb qb[n nb_

Kl^_l Ji+ 0031- [n 11*12+
O__ Kl^_l Ji+ 0031- [n 12+
O__ Oojjf_g_hn[f Oo\gcmmcih [n /5*/6+

Y O__ /-.3 L_l`ilg[h]_ N_mofnm [n /0+
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@i]e_n Ji+ /-.6*-..4
U>*/-.

L[a_ .0 i` /3

?iggcmmcih [me_^ `il) qbcf_ ]ihnchocha ni jlipc^_ nb_ ?igj[hs qcnb b_fj`of ^[n[ l_a[l^cha

U>Ém _kocjg_hn chp_hnils f_p_fm [h^ ]omnig_l ^_g[h^ `il nb[n _kocjg_hn+

Pb_ j_l`ilg[h]_ g_nlc] cm \[m_^ ih nb_ `iffiqcha ][f]of[ncih7

1^JQTJKQTQ\` " ;W\ QV @NZ^QLN
Qncfct[ncih : . * &****************** 8*********************AW\JT 3W]V\ I

D_l_) nb_ Ä=p[cf[\cfcnsÅ p[fo_ cm nb_ nin[f hog\_l i` _[]b nsj_ i` [p[cf[\f_ _kocjg_hn &_+a+) /- `n+

]ihn[ch_lm) 1- `n+ ]ihn[ch_lm) `f[nl[]em) ]b[mmcm' \[m_^ ih [ ^[cfs ]iohn j_l`ilg_^ \s ]f_lem [n nb_

Liln i` Dihifofo [n nb_ \_achhcha i` _p_ls ^[s+ Pb_ ÄJin ch O_lpc]_Å p[fo_ cm nb_ nin[f ^[cfs

hog\_l i` _[]b nsj_ i` _kocjg_hn nb[n cm l_gip_^ `lig m_lpc]_ `il qb[n_p_l l_[mih) inb_l nb[h

]omnig_l om_ &_+a+) l_j[cl) g[chn_h[h]_) l_acmnl[ncih'+ ?ig\chcha nbim_ nqi p[fo_m [h^ ^cpc^cha

\s nb_ nin[f chp_hnils ]iohn `il _[]b nsj_ i` _kocjg_hn jlipc^_m [ mcgjf_ [p_l[a_ i` ohom_^

_kocjg_hn+ Oo\nl[]ncha nb[n koinc_hn `lig . ]ihp_lnm nb_ [p_l[a_ i` ohom_^ _kocjg_hn chni [h

[p_l[a_ i` om_^ _kocjg_hn &c+_+) oncfct[ncih l[n_'+ D_l_Ém [ mcgjf_ n[\f_ ni cffomnl[n_ nb_ g_nlc]7

$;% $<% $=% d($;(`<%*=
?imahe]fl Nqh] ;nYadYZd] Hgl af M]jna[] NglYd =gmfl OladarYlagf

/-É ?b[mmcm .2 2 .-- 5-#

1-É N__`_l 2 0 5- 6-#

Pb_l_ [l_ nqi l_[mihm ni n[e_ nb_ ]ihn[ch_l ]iohn ch Dihifofo [n nb_ \_achhcha i` _p_ls

^[s+ Bclmn) n[echa [ ^[cfs ]iohn mgiinbm ion [hs j_[em il ^cjm ch ^_g[h^ `il qb[n_p_l l_[mih+

O_]ih^) \_][om_ U> lohm [ bo\*[h^*mjie_ ij_l[ncih &c+_+) ][lai cm mbcjj_^ `lig Dihifofo &bo\'

ni nb_ h_cab\il cmf[h^m &mjie_m' [h^ \[]e') ohom_^ ]ihn[ch_lm il Ä_gjnc_mÅ [l_ ]s]f_^ \[]e [h^

l_nolh_^ ni Dihifofo `il om_ ch `onol_ mbcjg_hnm+ =]]il^chafs) [ ]iohn i` nb_ nin[f hog\_l i`
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ohom_^ ]ihn[ch_lm ch Dihifofo [n nb_ \_achhcha i` _p_ls ^[s jlipc^_m [ ]igjl_b_hmcp_ [h^

hilg[fct_^ ^[n[ m_n `lig qbc]b ni ^_n_lgch_ nb_ oncfct[ncih l[n_+

Eh l_a[l^m ni _mn[\fcmbcha [ j_l`ilg[h]_ mn[h^[l^) Uioha >linb_lm jlijim_m ni om_ [h

5-#*6-# oncfct[ncih l[n_ [m nb_ `cr_^ mn[h^[l^+ Pbcm mn[h^[l^ l_`f_]nm nb_ `[]n nb[n mig_ [giohn

i` ohom_^ chp_hnils &c+_+) hi gil_ nb[h /-#' cm ^_mcl[\f_ ni g__n mjce_m ch ]omnig_l ^_g[h^ [m

q_ff [m l_aof[l g[chn_h[h]_ [h^ l_j[cl h__^m) qbcf_ hin ][llscha ohh_]_mm[lcfs bcab f_p_fm i`

chp_hnils+ Pbcm mn[h^[l^ qcff _hmol_ nb[n U> b[m [h [^_ko[n_ moljfom i` _kocjg_hn ni g__n

`fo]no[ncihm ch ^_g[h^) qbcf_ hin b[pcha _kocjg_hn f_p_fm nb[n Äohh_]_mm[lcfs ch]l_[m_ nb_ mct_

i` nb_ l[n_ \[m_) [h^ ch nolh) ip_lmn[n_ Uioha >linb_lmÉ l_p_ho_ l_kocl_g_hn qb_h ]igj[l_^ ni

nb[n h__^_^ `il [h ijncg[ffs*mct_^ l[n_ \[m_+ÅYY

Pb_ n[\f_ \_fiq m_nm `ilnb nb_ ?igj[hsÉm jlijim_^ j_l`ilg[h]_ mn[h^[l^ `il nbcm g_nlc]

[m q_ff [m U>Ém /-.5 [h^ /-.6 j_l`ilg[h]_+ Pb_ ?igj[hs b[m ch[^_ko[n_ ^[n[ ni jlipc^_ cnm

/-.4 j_l`ilg[h]_+

Kl^_l Ji+ 0031- [n 11*12+
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=gflYaf]j OladarYlagf ?^^a[a]f[qW

=gflYaf]j Nqh]

1-É @ls ?ihn[ch_l
1-É N__`_l ?ihn[ch_l
1-É Bf[n N[]e
1-É Lf[n`ilg
1-É ?b[mmcm
/-É @ls ?ihn[ch_l
/-É N__`_l ?ihn[ch_l
/-É Bf[n N[]e
/-É Lf[n`ilg
/-É ?b[mmcm
Cp[h

Jjghgk]\
J]j^gjeYf[]
MlYf\Yj\
3+" ( 4+"
3+" ( 4+"
3+" ( 4+"
3+" ( 4+"
3+" ( 4+"
3+" ( 4+"
3+" ( 4+"
3+" ( 4+"
3+" ( 4+"
3+" ( 4+"
3+" ( 4+"

S<Ök-+,4
J]j^gjeYf[]

55,5#
45+.#
65,.#
52+2#
63+3#
6.+.#
50+3#
6.+1#
60+4#
6/+1#
56+5#

S<Ök -+,3
J]j^gjeYf[]

4/+2#
41+3#
60,2#
52+3#
62+2#
54+6#
51+6#
6-+6#
60+2#
6.+1#
6-+/#

=m mbiqh) nb_ ?igj[hs cm g__ncha cnm j_l`ilg[h]_ mn[h^[l^ ch `iol i` nb_ ]ihn[ch_l nsj_m &c+_+)

1-É Bf[n N[]e) 1-É Lf[n`ilg) /-É N__`_l ?ihn[ch_l) [h^ Cp[h'+

=fnbioab hin nl[]e_^ \s nbcm j_l`ilg[h]_ g_nlc]) nb_ ?igj[hs cm [fmi gch^`of i` nb_ [a_

i` cnm _kocjg_hn [h^ m__em ni l_jf[]_ [acha _kocjg_hn jlcil ni ch]ollcha mn__j g[chn_h[h]_ [h^

l_j[cl ]imnm ni ]ihncho_ ni om_ if^) ^_n_lcil[n_^ _kocjg_hn+ Bil nbcm l_[mih) mig_ jf[hh_^ ][jcn[f

_rj_h^cnol_m g[s hin [fcah j_l`_]nfs qcnb nbcm g_nlc] [fih_+

D+ A``c]c_h]s7 >[la_ Qncfct[ncih

Eh Kl^_l Ji+ 0031-) nb_ ?iggcmmcih `ioh^ nb[n Ä[ g_nlc] `il nb_ _``c]c_hn om_ i` \[la_

[mm_nm g[s b[p_ p[fo_ `il `onol_ l_aof[nils jifc]s ]ihmc^_l[ncihm l_a[l^cha Uioha >linb_lmÉ

Pb_ `o_f _``c]c_h]s mn[h^[l^m g_[mol_ l_p_ho_ nihm i` ][lai gip_^ j_l a[ffih i` `o_f
]ihmog_^ ch gipcha ][lai+ ?[lai pifog_m `lig U>Ém ]ig\ch_^ chnl[mn[n_ [h^ chn_lmn[n_ fch_m
i` \omch_mm [l_ om_^ ni ^_lcp_ l_p_ho_ nihm+ Eh ]ihnl[mn ni nb_ Äfi[^_^Å ][lai nihh[a_ om_^ ni
g_[mol_ f[\il _``c]c_h]s) nb_ `o_f _``c]c_h]s g_nlc] cm ^_lcp_^ \s omcha \inb Äfi[^_^Å [h^
Ä_gjnsÅ ][lai nihh[a_+ Bo_f om_^ `il hih*][lai gip_g_hnm cm _r]fo^_^ &_+a+) `o_f om_^ \s noam
jlipc^cha b[l\il [mmcmnm `il inb_l ]igj[hc_m'+
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m_lpc]_ i``_lchamW)XÅ [h^ chmnlo]n_^ U> ni Äjlipc^_) ch nb_cl h_rn l[n_ ][m_ `cfcha +++ cnm jlijim_^

j_l`ilg[h]_ mn[h^[l^ ch nbcm [l_[+ÅYÉ Eh @i]e_n Ji+ /-.4*-030) Uioha >linb_lm jlijim_^ [

nbl__*s_[l [p_l[a_ j_l`ilg[h]_ mn[h^[l^ ch e__jcha qcnb inb_l ?iggcmmcih*_mn[\fcmb_^

j_l`ilg[h]_ mn[h^[l^m+YY

=m mn[n_^ ch jl_pciom `cfcham) U> ]ihncho_m ni g[chn[ch nb[n [ g_nlc] g_[molcha Ä\[la_

_``c]c_h]sÅ cm hin [jjlijlc[n_) acp_h U>Ém i\fca[ncih oh^_l cnm jo\fc] ]b[ln_l [h^ ]iggcng_hn ni

jlipc^_ `l_ko_hn) l_aof[l) [h^ ohcp_lm[f &c+_+) mn[n_qc^_' m_lpc]_ ni ]omnig_lm+YÉ Eh j[lnc]of[l) [m

[ l_aof[n_^ oncfcns) U> ][hhin ]ihmifc^[n_) ][h]_f) ^_f[s il inb_lqcm_ [^domn m[cfcha m]b_^of_m ni

[]bc_p_ g[rcgog \[la_ ][j[]cns oncfct[ncih &c+_+) l_p_ho_ nihm,\[la_') qbc]b ]iof^ jlipc^_

mig_ cgjlip_g_hnm il _``c]c_h]c_m ch nbcm [l_[+ Eh [^^cncih) nb_ pifog_ i` l_p_ho_ nihm fi[^_^

ih [ j[lnc]of[l \[la_ i`n_hncg_m cm \[m_^ ih nb_ jiln i` ^_mnch[ncih [h^ nb_ ]omnig_l ^_g[h^ `il

][lai [n nb[n jiln &_+a+) [ \[la_ \ioh^ `il G[bofoc qcff \_ fi[^_^ qcnb gil_ l_p_ho_ nihm nb[h [

\[la_ \ioh^ `il Iifie[c il H[h[c'+

Jinqcnbmn[h^cha nb_ `il_aicha) nb_ n[\f_ \_fiq m_nm `ilnb nb_ ?igj[hsÉm j_l`ilg[h]_

mn[h^[l^m `il nbcm g_nlc] &c+_+) [p_l[a_ i`U>Ém /-.3)/-.4) [h^ /-.5 ^[n[') [m q_ff [m U>Ém /-.6

j_l`ilg[h]_+

Å Kl^_l Ji+ 0031- [n 14+
@i]e_n Ji+ /-.4*-030) N_`cf_^ =jjfc][ncih) P_mncgihs i` O[h^l[ H[lm_h &U> P*/') `cf_^

ih I[l]b .3)/-.5) [n /2+
Oojjf_g_hn[f Oo\gcmmcih [n 1-*1.+
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<YjsÄ] OladarYlagf af L]n]fm] Ngfk
HYe] g^ <Yj_] J]j^gjeYf[]

MlYf\Yj\
S<Ök -+,4
J]j^gjeYf[]

D[[b_i .)313).53 .)256)3.3
Diig[e[ Dio .)3-0)-5. .)25/)264
G[bifin%f .0.)-2/ /-4)434
G[f[_h[fo .)3./)/./ .)142)/65
G[g[fobc[YYY J,= -
Goe[bcnYf 501)..2 440)-50
I[e[[f[ .)312).23 .)435)63.
=IO /2- .2-)--. .51)3//
GNO /53*3 14/)65/ 155)5-5

Bil ch`ilg[ncih[f joljim_m) nb_ ?igj[hs jlipc^_m \_fiq) U>Ém j_l`ilg[h]_ ch nbcm [l_[

`il nb_ f[mn `iol s_[lm &c+_+) /-.3 ni /-.6') qbc]b ch]fo^_m nb_ j_lci^ `lig qbc]b nb_ nbl__*s_[l

[p_l[a_m q_l_ ^_lcp_^+%({

<Yj_]
OladarYlagf -+,1 -+,2 -+,3 -+,4
D[[b_i .)4-6)0/2 .)342)1-5 .)220)5/1 .)256)3.3
Diig[e[ Dio .)4-5)-31 .)1-3)021 .)361)5/3 .)25/)264
G[bifi%(É .34)3.5 02)0/. .6-)/.5 /-4)434
G[f[_h[fo .)300)0-2 .)332)2.4 .)204)5.2 .)142)/65
G[g[fobc[YY% U.V /.)1.- - -
Goe[bc 450)/.5 516)304 536)16- 440)-50
I[e[[f[ .)3--)255 .)4.1)/61 .)3/-)254 .)435)63.
=IO /2- ./2)3./ .12)/02 .46).22 .51)3//
GNO /53*3 - 121)252 16.)046 155)5-5
N_gip_^ `lig m_lpc]_ ch =oaomn /-.4 `il ^ls ^i]e m_lpc]_m+
Lf[]_^ \[]e ch m_lpc]_ ch F[ho[ls /-.5+
N_ncl_^ ih B_\lo[ls .4) /-.4+
Qh[\f_ ni l_nlc_p_ nbcm ^[n[ `lig B=?A+

%({ Eh U>Ém /-.5 L_l`ilg[h]_ N_jiln) nb_ ?igj[hs mn[n_^ nb[n cn f[]e_^ ^[n[ `il nb_ s_[lm
jl_]_^cha /-.4+ O__ @i]e_n Ji+ /-.4*-030) N_`cf_^ =jjfc][ncih) U>*/-.) `cf_^ ih I[l]b .3)
/-.5) [n .3+ Och]_ nb[n ncg_) nb_ ?igj[hs q[m [\f_ ni _rnl[]n ^[n[ `il /-.3) [h^ cm hiq [\f_ ni
jlipc^_ ^[n[ `il nb_ jl_pciom nbl__ s_[lm [h^ [ j_l`ilg[h]_ mn[h^[l^ `il nbcm g_nlc]+
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E+ O_lpc]_7 Kh*Pcg_ >[la_ =llcp[f

Eh Kl^_l Ji+ 0031-) nb_ ?iggcmmcih [^ijn_^ nb_ j_l`ilg[h]_ g_nlc] i` ih*ncg_ \[la_

[llcp[f [h^ nb_ j_l`ilg[h]_ mn[h^[l^ i` 42#+Ç(Ç Pb_ ?iggcmmcih mn[n_^ nb[n ih*ncg_ \[la_

[llcp[fm mb[ff \_ Äg_[mol_^ \s ^cpc^cha nb_ hog\_l i` \[la_m nb[n [llcp_ ih*ncg_ \s nb_ nin[f

hog\_l i` m[cfcham [hho[ffs) qcnb ih*ncg_ [llcp[f ^_`ch_^ [m nb_ \[la_ \_cha nc_^ oj [fihamc^_ nb_

jc_l [h^ l_[^s `il ohfi[^cha ij_l[ncihm ni ]igg_h]_ \s nb_ ncg_ nb_ jilnÉm a[n_m [l_ m]b_^of_^

ni ij_h `il \omch_mm [n 470- [+g+ =hs l_]il^_^ \[la_ [llcp[f [`n_l 470- [+g+ cm ]iohn_^ [m [

^_f[s+Å%(Y Uioha >linb_lmÉ j_l`ilg[h]_ ch nb_ nq_fp_*gihnb nl[cfcha j_lci^ mb[ff \_ ]igj[l_^ ni

nbcm j_l`ilg[h]_ mn[h^[l^+%(Y

Pb_ n[\f_ \_fiq m_nm `ilnb nb_ ?igj[hsÉm j_l`ilg[h]_ mn[h^[l^m `il nbcm g_nlc] [h^

Uioha >linb_lmÉ /-.6 j_l`ilg[h]_+

If(Nae] ;jjanYdW
J]j^gjeYf[] MlYf\Yj\ S<Ök -+,4 J]j^gjeYf[]

42# il bcab_l 45+6#

=m mbiqh) nb_ ?igj[hs g_n cnm j_l`ilg[h]_ mn[h^[l^ `il ih*ncg_ [llcp[fm+

Bil ch`ilg[ncih[f joljim_m) nb_ ?igj[hs jlipc^_m \_fiq) U>Ém j_l`ilg[h]_ ch nbcm [l_[

`il nb_ f[mn `iol s_[lm &c+_+) /-.3 ni /-.6'+

If(Nae] ;jjanYd -+,1 -+,2 -+,3 -+,4
3.+4# 40+0# 40+.# 45+6#

Kl^_l Ji+ 0031- [n 0-*0.+
Kl^_l Ji+ 0031- [n 00 &chn_lh[f koin[ncihm [h^ \l[]e_n igcnn_^'+

Ä0 Kl^_l Ji+ 0031- [n 00+
Y Lolmo[hn ni Kl^_l Ji+ 0031-) ch /-.3) U> gi^c`c_^ nb_ ^_`chcncih i` Ä[llcp[fÉÉ [m qb_h nb_
\[la_ cm nc_^ oj [fihamc^_ nb_ jc_l [h^ l_[^s `il ohfi[^cha) [h^ `olnb_l) _fcgch[n_^ nb_ .2*gchon_
al[]_ j_lci^ `il nb_ ^_n_lgch[ncih i` Äih*ncg_Å `il /-.3 ^[n[+ ?[h]_f_^ m[cfcham [l_ ch]fo^_^ ch
nb_ Änin[f hog\_l i` m[cfcham [hho[ffs+Å
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=m ^cm]omm_^ [\ip_+ Uioha >linb_lmÉ ]ihncho_^ cgjlip_g_hn ch nbcm [l_[ cm [ l_mofn) ch

j[ln) i` nb_ mnlc]n _h`il]_g_hn i` ][lai ]on*i`` [h^ a[n_ ]fimol_ ncg_m ch Dihifofo) qbc]b

cgjlip_^ ][lai b[h^fcha _``c]c_h]c_m) [h^ [m [ l_mofn) cgjlip_^ Dihifofo ^_j[lnol_ ncg_m [h^

[llcp[fm [n h_cab\il cmf[h^ jilnm+ Eh [^^cncih) nb_ jf[]_g_hn chni m_lpc]_ i` nb_ `iol bcab_l bilm_*

jiq_l_^ G[j_h[ niqcha noam jf[s_^ [ mcahc`c][hn lif_ ch U>Ém j_l`ilg[h]_+

F+ O_lpc]_7 ?omnig_l S[cn Pcg_ `il Bl_cabn

Eh Kl^_l Ji+ 0031-) nb_ ?iggcmmcih [^ijn_^ nb_ j_l`ilg[h]_ g_nlc] i` ]omnig_l q[cn

ncg_ `il `l_cabn ^lij*i`` [h^ jc]e*oj [h^ nb_ j_l`ilg[h]_ mn[h^[l^ i` 12 gchon_m il f_mm+%(Y

Plo]e_l q[cn ncg_ cm g_[mol_^ ojih _hnls ni nb_ Dihifofo s[l^ ohncf _rcncha nb_ m_]ol_^ a[n_+%(Y

Ehcnc[ffs) nbcm g_nlc] q[m chn_h^_^ `il j[ff_nct_^ ^ls [h^ l__`_l ko_o_m) \on b[m mch]_ \__h

_rj[h^_^ ni ch]fo^_ `l_cabn ^lij*i`` [h^ jc]e*oj [n [ff jilnm [h^ `il [ff ][lai+Å(É

Pb_ n[\f_m \_fiq m_n `ilnb nb_ ?igj[hsÉm j_l`ilg[h]_ mn[h^[l^ `il nbcm g_nlc] [h^

Uioha >linb_lmÉ /-.6 j_l`ilg[h]_+

=mklge]jQYal Nae] ^gj @j]a_`l ( Bgfgdmdm
=Yj_g Nqh] J]j^gjeYf[]

MlYf\Yj\É&W
S<Ök -+,4 J]j^gjeYf[]

@ls L[ff_n H?H 12 gchon_m 2. gchon_m
N_`lca_l[n_^ H?H 12 gchon_m 04 gchon_m
Icr_^ ?[laiÅ(Y 12 gchon_m 10 gchon_m
=oni,NiNi 12 gchon_m 16 gchon_m
?ihn[ch_l 12 gchon_m /6 gchon_m

Å(2 Kl^_l Ji+ 0031- [n 02+
Kl^_l Ji+ 0031- [n 02*03 &chn_lh[f koin[ncihm igcnn_^'+

ÅÅ O__ Kl^_l Ji+ 0031- [n 04*058 [h^ Oojjf_g_hn[f Oo\gcmmcih [n 3*/0+
=m m_n `ilnb ch cnm /-.3 L_l`ilg[h]_ N_mofnm) ni g[chn[ch ]ihmcmn_h]s qcnb nb_ mn[h^[l^m

_mn[\fcmb_^ \s nb_ ?iggcmmcih `il ^ls H?H [h^ l_`lca_l[n_^ H?H [n Dihifofo) U> jlijim_m nb_
m[g_ j_l`ilg[h]_ mn[h^[l^ i` 12 gchon_m `il nb_ [^^cncih[f ][lai nsj_m+ OY /-.3 L_l`ilg[h]_
N_mofnm [n .3+

Icr_^ ?[lai ]ihmcmnm i` ^ls gcr_^ H?H+
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=m mbiqh) nb_ ?igj[hsÉm j_l`ilg[h]_ l_f[n_^ ni ]omnig_l q[cn ncg_ ch Dihifofo g_n

nb_ j_l`ilg[h]_ mn[h^[l^ `il [ff ][lai nsj_m) _r]_jn @ls L[ff_n H?H [h^ =oni,NiNi+

=mklge]j QYal Nae] ^gj @j] _`l ( EY`mdma
=Yj_g Nqh] J]j^gjeYf[]

MlYf\Yj\
S<Ök -+,4 J]j^gjeYf[]

@ls L[ff_n H?H 12 gchon_m Eh]igjf_n_
N_`lca_l[n_^ H?H 12 gchon_m Eh]igjf_n_

Icr_^ ?[lai 12 gchon_m Eh]igjf_n_
=oni,NiNi 12 gchon_m Eh]igjf_n_
?ihn[ch_l 12 gchon_m Eh]igjf_n_

=mklge]j QYal Nae] ^gj @j]a_`l 9 Badg
=Yj_g Nqh] J]j^gjeYf[]

MlYf\Yj\
S<&k -+,4 J]j^gjeYf[]

@ls L[ff_n H?H 12 gchon_m Eh]igjf_n_
N_`lca_l[n_^ H?H 12 gchon_m Eh]igjf_n_

Icr_^ ?[lai 12 gchon_m Eh]igjf_n_
=oni,NiNi 12 gchon_m Eh]igjf_n_
?ihn[ch_l 12 gchon_m Eh]igjf_n_

Pb_ ?igj[hs cm gcmmcha [ `_q gihnbm i`^[n[ `il G[bofoc [h^ Dcfi [h^ ][hhin jlipc^_ [

nq_fp_*gihnb nl[cfcha ][f]of[ncih+ Pb_ ^[n[ ]iff_]ncih cm ^ih_ \s m_]olcns j_lmihh_f [n _[]b jiln

qcnb moj_lpcmcih \s nb_ Liln I[h[a_l+ @o_ ni m_]olcns j_lmihh_f nolhip_l [h^ [ ]b[ha_ ch Liln

I[h[a_lm) ]omnig_l q[cn ncg_m q_l_ hin nl[]e_^ `il [ `_q gihnbm+ Pb_ cmmo_ b[m \__h [^^l_mm_^

[h^ nb_ ?igj[hs qcff jlipc^_ oj^[n_^ ]omnig_l q[cn ncg_ ch`ilg[ncih `il G[bofoc [h^ Dcfi

qcnb nb_ _h^ i` s_[l oj^[n_+

=mklge]jQYal Nae] ^gj @j]aw `l ( HYoOaoada
=Yj_g Nqh] J]j^gjeYf[]

MlYf\Yj\
S<Ök -+,4 J]j^gjeYf[]

@ls L[ff_n H?H 12 gchon_m /1 gchon_m
N_`lca_l[n_^ H?H 12 gchon_m // gchon_m

Icr_^ ?[lai 12 gchon_m /1 gchon_m
=oni,NiNi 12 gchon_m /5 gchon_m
?ihn[ch_l 12 gchon_m 00 gchon_m
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=m mbiqh) nb_ ?igj[hsÉm j_l`ilg[h]_ l_f[n_^ ni ]omnig_l q[cn ncg_ ch J[qcfcqcfc g_n

nb_ mn[h^[l^ `il [ff ][lai nsj_m+

=mklge]j QYal Nae] ^gj @j]a^9`l ( EYoYa`Y]
=Yj_g Nqh] J]j^gjeYf[]

MlYf\Yj\
S<Ök -+,4 J]j^gjeYf[]

@ls L[ff_n H?H 12 gchon_m 00 gchon_m
N_`lca_l[n_^ H?H 12 gchon_m /0 gchon_m

Icr_^ ?[lai 12 gchon_m 13 gchon_m
=oni,NiNi 12 gchon_m 0/ gchon_m
?ihn[ch_l 12 gchon_m /3 gchon_m

=m mbiqh) nb_ ?igj[hs g_n cnm j_l`ilg[h]_ mn[h^[l^ ih G[q[cb[_ `il [ff ][lai nsj_m)

_r]_jn `il gcr_^ ][lai qbc]b q[m gcmm_^ \s ih_ gchon_+

G+ O_lpc]_7 ?[ff_l S[cn Pcg_

Eh Kl^_l Ji+ 0031-) nb_ ?iggcmmcih [^ijn_^ nb_ j_l`ilg[h]_ g_nlc] i` ][ff_l q[cn ncg_+

Bil nbcm j_l`ilg[h]_ g_nlc]) nb_ ?iggcmmcih [^ijn_^ Änb_ j_l`ilg[h]_ mn[h^[l^ i` hch_ns

j_l]_hn u6-#' i` [ff ][ffm [hmq_l_^ qcnbch mcrns &3-' m_]ih^m+ Uioha >linb_lmÉ ]oll_hn

j_l`ilg[h]_ ch nb_ nq_fp_*gihnb nl[cfcha j_lci^ mb[ff \_ ]igj[l_^ ni nbcm mn[h^[l^+

Pb_ n[\f_ \_fiq m_nm `ilnb nb_ ?igj[hsÉm j_l`ilg[h]_ mn[h^[l^ `il nbcm g_nlc] [h^

Uioha >linb_lmÉ /-.6 j_l`ilg[h]_+

=Ydd]jQYal Nae]
J]j^gjeYf[] MlYf\Yj\ S<Ök -+,4 J]j^gjeYf[]z&
6-# i` [ff ][ffm [hmq_l_^

qcnbch 3- m_]ih^m
Eh]igjf_n_

Pb_ ?igj[hs ^i_m hin b[p_ ]igjf_n_ ^[n[ ni jlipc^_ cnm gimn l_]_hn nq_fp_*gihnb

nl[cfcha j_l`ilg[h]_ ^o_ ni [ fimm i` ih_ i` nqi chn_l[]ncp_ chn_ffca_h]_ msmn_g m_lp_lm ch

Kl^_l Ji+ 0031- [n 06+
U>Ém ][ff l_mjihm_ j_l`ilg[h]_ cm g_[mol_^ omcha ^[n[ `lig cnm n_f_jbih_ mi`nq[l_ msmn_g+
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Ak_gap Kk, 0./7+.//5
V?+0./

M]ca 00 kb 04

K]ni\_l /-.5+ =n nb_ ncg_) nb_ ?igj[hs l_fc_^ ih nqi m_lp_lm) [ jlcg[ls [h^ [ m_]ih^[ls) ni

mnil_ jbih_ msmn_g ^[n[+ Qh\_ehiqhmn ni nb_ ?igj[hs) [h^ `il s_n ohehiqh l_[mihm) nb_ nqi

m_lp_lm q_l_ hin msh]blihctcha) il gcllilcha) nb_ ^[n[ [m nb_s mbiof^ b[p_ \__h) [h^ nb_

^_mcah[n_^ m_]ih^[ls m_lp_l q[m gcmn[e_hfs ij_l[ncha [m nb_ jlcg[ls m_lp_l+ Eh K]ni\_l /-.5)

Uioha >linb_lmÉ ^[n[ ]_hn_l ij_l[nil hinc`c_^ nb_ ?igj[hs nb[n nb_ ^_mcah[n_^ m_]ih^[ls m_lp_l

q[m `[]cha cggch_hn `[cfol_+ =m [ l_mofn) nb_ ?igj[hs b[^ ni ^_]iggcmmcih nb_ ^_mcah[n_^

m_]ih^[ls m_lp_l [h^ l_fs mif_fs ih nb_ ^_mcah[n_^ jlcg[ls m_lp_l+ Diq_p_l) \_][om_ nb_ ^[n[

`lig nb_ ^_mcah[n_^ m_]ih^[ls m_lp_l) qbc]b q[m []ncha [m nb_ jlcg[ls m_lp_l) q[m hin []]_mmc\f_

[h^ q[m hin msh]bcha qcnb nb_ molpcpcha m_lp_l) nb_ jbih_ msmn_g ^[n[ `lig O_jn_g\_l /-.5 ni

I[l]b /-.6 q[m fimn+

Pi ]ill_]n nbcm cmmo_) Uioha >linb_lm ojal[^_^ [h^ b[l^_h_^ cnm jbih_ msmn_gm qcnb [

h_q ]fio^*\[m_^ msmn_g ch =jlcf /-.6+ =n nb_ jl_m_hn ncg_) nb_ ?igj[hsÉm ch]igjf_n_ ^[n[

ch]fo^_m ihfs nbl__ i` nb_ gimn l_]_hn nq_fp_ nl[cfcha gihnbm+ =]]il^chafs) nb_ ?igj[hs qcff

jlipc^_ oj^[n_^ ^[n[ qcnb nb_ s_[l*_h^ oj^[n_+

H+ O_lpc]_7 ?omnig_l @lijj_^ ?[ffm

Eh Kl^_l Ji+ 0031-) nb_ ?iggcmmcih [^ijn_^ Änb_ j_l`ilg[h]_ g_nlc] i` ]omnig_l

^lijj_^ ][ffm qbc]b [l_ nb_ ][ffm nb[n [l_ hin [hmq_l_^ \s nb_ ]igj[hs \_`il_ nb_ ][ff_l b[ham

oj+ÅYY Bil nbcm j_l`ilg[h]_ g_nlc]) nb_ ?iggcmmcih [^ijn_^ Änb_ j_l`ilg[h]_ mn[h^[l^ i` [

^lijj_^ ][ff l[nci i` 2Y il f_mm+ Uioha >linb_lmÉ ]oll_hn j_l`ilg[h]_ ch nb_ nq_fp_*gihnb

nl[cfcha j_lci^ mb[ff \_ ]igj[l_^ ni nbcm mn[h^[l^+ÅY(

Kl^_l Ji+ 0031- [n 06 &koin[ncihm [h^ `iinhin_ igcnn_^'+
Kl^_l Ji+ 0031- [n 06*1- &koin[ncihm [h^ `iinhin_ igcnn_^'+
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Ak_gap Kk, 0./7+.//5
V?+0./

M]ca 01 kb 04

Pb_ n[\f_ \_fiq m_nm `ilnb nb_ ?igj[hsÉm j_l`ilg[h]_ mn[h^[l^ `il nbcm g_nlc] [h^

Uioha >linb_lmÉ /-.6 j_l`ilg[h]_+

=mklge]j >jghh]\ =Yddk
J]j^gjeYf[] MlYf\Yj\

2# il f_mm
S<Ök -+,4 J]j^gjeYf[]

Eh]igjf_n_

Bil nb_ m[g_ l_[mihm [m ^cm]omm_^ ch O_]ncih G &O_lpc]_7 ?[ff_l S[cn Pcg_') nb_

?igj[hs ^i_m hin b[p_ ]igjf_n_ ^[n[ ni jlipc^_ cnm gimn l_]_hn nq_fp_*gihnb nl[cfcha

j_l`ilg[h]_) [h^ qcff jlipc^_ [h oj^[n_ qcnb nb_ s_[l*_h^ oj^[n_+

I+ O_lpc]_7 ?igjf_n_^ O[cfcham

Eh Kl^_l Ji+ 0031-) nb_ ?iggcmmcih [^ijn_^ nb_ j_l`ilg[h]_ g_nlc] i` ]igjf_n_^

m[cfcham) [h^ [^ijn_^ [ j_l`ilg[h]_ mn[h^[l^ i` 66# ]igjf_ncih i` U>Ém m]b_^of_^ [h^

l_aof[n_^ lioh^*nlcj m[cfcham+Y Uioha >linb_lmÉ ]oll_hn j_l`ilg[h]_ ch nb_ nq_fp_*gihnb

nl[cfcha j_lci^ mb[ff \_ ]igj[l_^ ni nbcm j_l`ilg[h]_ mn[h^[l^+{Y

Pb_ n[\f_ \_fiq m_nm `ilnb Uioha >linb_lÉm j_l`ilg[h]_ mn[h^[l^ `il nbcm g_nlc] [h^

U>Ém /-.6 j_l`ilg[h]_+

=gehd]l]\ MYadaf_kWW
J]j^gjeYf[] MlYf\Yj\ S<Ök -+,4 J]j^gjeYf[]

66# il bcab_l 63+5#

=m mbiqh) nb_ ?igj[hsÉm j_l`ilg[h]_ l_f[n_^ ni ]igjf_n_^ m[cfcham ^c^ hin g__n nb_

j_l`ilg[h]_ mn[h^[l^ i` 66#+

YKl^_l Ji+ 0031- [n 1-*1.+
OYKl^_l Ji+ 0031- [n 1.+
Pi ^_n_lgch_ nb_ j_l]_hn[a_ i` ]igjf_n_^ m[cfcham) nb_ hog\_l i` l_aof[lfs m]b_^of_^ lioh^

nlcj m[cfcham nb[n U> ]igjf_n_m cm ^cpc^_^ \s nb_ nin[f i` U>Ém m]b_^of_^ [h^ l_aof[n_^ lioh^*nlcj
m[cfcham ch nb[n m[g_ j_lci^+ O[cfcham nb[n q_l_ l_m]b_^of_^ ni [ ^c``_l_hn ncg_ [h^,il ^[n_ [l_
]iohn_^ [m ]igjf_n_^+
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Ak_gap Kk, 0./7+.//5
V?+0./

M]ca 02 kb 04

Pb_ ?igj[hsÉm ch[\cfcns ni g__n nb_ j_l`ilg[h]_ mn[h^[l^m q[m ][om_^) ch f[la_ j[ln) \s

^c``c]ofnc_m ch []]_mmcha h_cab\il cmf[h^ jilnm ch =oaomn [h^ O_jn_g\_l i` /-.5 ^o_ ni bollc][h_m

[h^ mnilg*][om_^ bcab mol`+ Bil _r[gjf_+ Dollc][h_ H[h_) qbc]b ][om_^ bollc][h_ q[n]b_m [h^

q[lhcham `il _p_ls cmf[h^ ch nb_ On[n_) [fmi ][om_^ ][h]_ff[ncihm i` U> m[cfcham qb_h cn l_[]b_^

][n_ails 2 mn[nom ih =oaomn //)/-.5) ni nb_ mionb i` D[q[cc Emf[h^ [h^ jli^o]_^ l_]il^ f_p_fm

i` l[ch`[ff ip_l nb_ h_rn `iol ^[sm [m cn mfiqfs gip_^ hilnb niq[l^m K[bo+ H_mm nb[h [ gihnb

f[n_l+ Dollc][h_ Kfcpc[) qbc]b q[m nb_ `clmn nlijc][f ]s]fih_ ch l_]il^_^ bcmnils ni g[e_ f[h^`[ff

ih I[oc [h^ H[h[c) ][om_^ nlijc][f mnilg q[n]b_m ni \_ cmmo_^ `il nb_ ?iohnc_m i` D[q[cc) K[bo)

[h^ I[oc ih O_jn_g\_l .-) /-.5) [h^ ][h]_ff[ncihm i` U> m[cfcham `il nb_ h_rn nqi ^[sm+ Pb_

n[\f_m \_fiq mbiq [ff ][h]_ff_^ m[cfcham ^o_ ni nb_m_ nqi bollc][h_m+

Bmjja[Yf] FYf] =Yf[]ddYlagfk
=oaomn /. Dcfi
=oaomn // G[bofoc
=oaomn /0 G[bofoc) G[q[cb[_)

J[qcfcqcfc)
=oaomn /1
=oaomn /2 Dcfi
=oaomn /3 G[oh[e[e[c)

G[og[f[j[o

Bmjja[Yf] IdanaY =Yf[]ddYlagfk
O_jn_g\_l .- G[bofoc
O_jn_g\_l .. G[og[f[j[o) Dcfi
O_jn_g\_l ./ G[oh[e[e[c

Eh [^^cncih ni bollc][h_*][om_^ ][h]_ff[ncihm) nbl__ m[cfcham ni G[oh[e[ec [h^

G[og[f[j[o q_l_ ][h]_ff_^ ip_l nb_ ]iolm_ i` _cabn ^[sm ch @_]_g\_l /-.5 ^o_ ni bcab m_[m

[h^ ch]f_g_hn q_[nb_l+

Sbcf_ U> oh^_lmn[h^m nb[n `[cfcha ni g[e_ nb_m_ m]b_^of_^ m[cfcham g[s ]l_[n_

^c``c]ofnc_m `il ]omnig_lm ih nb_ h_cab\il cmf[h^m) nb_ m[`_ns i` nb_ U>Ém _gjfis__m) [m q_ff [m

nb_ ][lai) p_mm_fm) [h^ jc_lm) cm i` j[l[giohn cgjiln[h]_+ Sb_h nb_m_ ][h]_ff[ncihm i]]ol+
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Ak_gap Kk, 0./7+.//5
V?+0./

M]ca 03 kb 04

Uioha >linb_lm ^i_m _p_lsnbcha qcnbch cnm jiq_lm) ch]fo^cha jlipc^cha ][n]b*oj m[cfcham) ni

gcnca[n_ [hs ch]ihp_hc_h]_ ni ]omnig_lm+

Bil ch`ilg[ncih[f joljim_m) nb_ ?igj[hs jlipc^_m \_fiq) U>Ém j_l`ilg[h]_ ch nbcm [l_[

`il nb_ f[mn `iol s_[lm &c+_+) /-.3 ni /-.6'+

=gehd]l]\ MYadaf_k -+,1
66+1#

-+,2
66+5#

-+,3
64+0#

-+,4
63+5#

J+ O_lpc]_7 ?[lmi Ehmol[h]_ Himm N[nci

Eh Kl^_l Ji+ 0031-) nb_ ?iggcmmcih [^ijn_^ nb_ j_l`ilg[h]_ g_nlc] i` ][lai chmol[h]_

fimm l[nci+ Bil nbcm j_l`ilg[h]_ g_nlc]) nb_ ?iggcmmcih chmnlo]n_^ U> Äni _mn[\fcmb [

j_l`ilg[h]_ g_nlc] i` ][lai chmol[h]_ fimm l[nci) qbc]b cm nb_ ^iff[l [giohn i` ][lai*^[g[a_

]f[cgm j[c^) ^cpc^_^ \s nb_ chmol[h]_ jl_gcogm ]iff_]n_^ W`lig ]omnig_lmX+ Pb_ j_l`ilg[h]_

mn[h^[l^m mb[ff \_ Uioha >linb_lmÉ &[' nbl__*s_[l [p_l[a_ i` cnm ][lai chmol[h]_ fimm l[nci) [h^

&\' nbl__*s_[l [p_l[a_ i` nb_ hog\_l i` ][lai*^[g[a_ ]f[cgm+ Uioha >linb_lmÉ j_l`ilg[h]_ ch

nb_ nq_fp_*gihnb nl[cfcha j_lci^ mb[ff \_ ]igj[l_^ ni nb_m_ mn[h^[l^m+ÉÉYÉ

Pb_ n[\f_ \_fiq m_nm `ilnb nb_ ?igj[hsÉm j_l`ilg[h]_ mn[h^[l^m `il nbcm g_nlc]

&c+_+) [p_l[a_ i`U>Ém /-.3) /-.4) [h^ /-.5 ^[n[' `il \inb ][lai chmol[h]_ fimm l[nci [h^ hog\_l

i` ][lai*^[g[a_ ]f[cgm) [m q_ff [m Uioha >linb_lmÉ /-.6 j_l`ilg[h]_+

=Yj_g CfkmjYf[] Fgkk LYlag
>]k[jahlagf J]j^gjeYf[]

MlYf\Yj\
S<Ök -+,4 J]j^gjeYf[]

?[lai Ehmol[h]_ Himm N[nci /-+4# il fiq_l .6+-#
?[lai @[g[a_ ?f[cgmY{ 104 il fiq_l 1-1 ]f[cgm

Kl^_l Ji+ 0031- [n 1/+
Pb_ hog\_l i` ][lai ^[g[a_ ]f[cgm l_`f_]nm ihfs nbim_ ^[g[a_ ]f[cgm nb[n b[p_ \__h

[jjlip_^ [h^ j[c^) [h^ _r]fo^_m ^_hc_^ ]f[cgm+
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Ak_gap Kk, 0./7+.//5
V?+0./

M]ca 04 kb 04

=m mbiqh) nb_ ?igj[hsÉm j_l`ilg[h]_ l_f[n_^ ni cnm ][lai chmol[h]_ fimm l[nci [h^ ][lai

^[g[a_ ]f[cgm g_n nb_ [jjfc][\f_ j_l`ilg[h]_ mn[h^[l^m+

Bil ch`ilg[ncih[f joljim_m) nb_ ?igj[hs [fmi jlipc^_m \_fiq) U>Ém j_l`ilg[h]_ ch nbcm

[l_[ `il nb_ f[mn `iol s_[lm &c+_+) /-.3 ni /-.6') qbc]b ch]fo^_m nb_ j_lci^ `lig qbc]b nb_ nbl__*

s_[l [p_l[a_m q_l_ ^_lcp_^+

=Yj_g CfkmjYf[] Fgkk
LYlag -+,1 -+,2 -+,3 -+,4
?[lai Ehmol[h]_ Himm N[nci //+3# .4+4# /.+5# .6+-#
?[lai @[g[a_ ?f[cgm 153 1/. 1-2 1-1
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