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QbcmT__e Fh Q_r[m cmjo\fcmb_^ [n
///. Iip_nn) Pocn_ 0.4) Eiomnih)
Q_r[m\s Jihnlim_ S_hnol_m)Fh]il+
jil[n_^, Ljchcihm _rjl_mm_^\s ]if+
oghcmnm[l_ hin h_]_mm[lcfsnb_ ijch+
cihm i` QbcmT__e Fh Q_r[m il cnm
mn[``,Mo\fc][ncihi` nb_h[g_ il jbi+
nial[jb i` [hs j_lmih il ila[hct[+
ncih ch [lnc]f_mil [^p_lncmchach Qbcm
T__e Fh Q_r[mcmhin ni \_ ]ihmnlo_^
[m[hs ch^c][ncih i` nb_m_ro[filc_h+
n[ncih i` mo]bj_lmih il ila[hct[ncih,
>^p_lncmchal[n_m[p[cf[\f_ ih l_ko_mn,
Mbih_ %5/1&305+7///) 7 [,g, ni
3 j,g,) il qlcn_ QbcmT__e FhQ_r[m,
///. Iip_nn) Pocn_ 0.4) Eiomnih)
Q_r[m) 55..4, Po\m]lcjncih l[n_ j_l
cmmo_8"/,.., ?[]e cmmo_m8"/,3.
_[]b, M[sg_hn gomn []]igj[hs [ff
il^_lm, Cclmn]f[mmjimn[a_ j[c^ [n
Eiomnih) Q_r[m, @ijslcabn /755
\s Jihnlim_ S_hnol_m)Fh]iljil[n_^,
>ff lcabnml_m_lp_^,
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pc]_ i``c]_lm qile_^ `il m_p_l[fbiolm ni
m_noj [ \[]e liig l[c^ [n Pno^t K_qm
ih T_mn>f[\[g[, Qb_s `ch[ffs ]fim_^ ch
qcnb [lg_^ ohc`ilg_^ jifc]_ [n 481.jg
[h^ [ll_mn_^ `cp_ ]omnig_lm [h^ nb_
]f_le, Ciol i` nb_ `cp_ ]omnig_lm q_l_
]b[la_^ qcnb bigim_ro[f ]ih^o]n oh^_l
P_]ncih 0/,.4 i` nb_ Q_r[m M_h[f @i^_,
Lh_ q[m ]b[la_^ qcnb mifc]cn[ncih `il
jlimncnoncih) [h^ nb_ ]f_le q[m ]b[la_^
qcnb [c^cha [h^ [\_nncha jlimncnoncih,
Qb_ g[h[a_g_hn i` Pno^t \[cf_^ [ff
mcr pc]ncgm ion i` d[cf qcnbch /0 biolm,
Rjih [mmol[h]_m`lig [ff mcrch^cpc^o[fm
nb[n nb_s qiof^ [jj_[l ch ]ioln ni ]ih+
n_mnnb_m_ ]b[la_m) Pno^t m_]ol_^ nb_
m_lpc]_mi` Jl, @fs^_ Tii^s) [ Eiomnih
[nnilh_s hin_^ `il bcmmo]]_mmchb[h^fcha
[ p[lc_ns i` bog[h lcabnm][m_mchpifpcha
]ihmncnoncih[f ko_mncihm) ni l_jl_m_hn
nb_ mcrpc]ncgmi` nbcml[c^,

>\ion [ q__e jlcil ni nbcmch]c^_hn
[n Pno^t) pc]_ i``c]_lm ch A[ff[m _hn_l_^

nb_ @fo\ ?[nbm [h^ [ll_mn_^ n_h j_lmihm
ih ]b[la_m i` bigim_ro[f ]ih^o]n,
T[sh_ Pbl_\_) a_h_l[f g[h[a_l i` nb_
@fo\ ?[nb @b[ch ch Q_r[m) nif^ QTQ
nb[n m_p_l[f i` nb_ pc]ncgm ]b[la_^ ch
nbcml[c^ b[^ [al__^ ni `cabn nb_ l[j [h^
nb[n [nnilh_sm `il @?@)[fiha qcnb nb_
K[ncih[f @iggcnn__ `il P_ro[f @cpcf
Ic\_lnc_m) b[^ chmncnon_^ jli]__^cham
]b[ff_hachanb_ ]ihmncnoncih[fcnsi`0/,.4,

Lh Poh^[s) J[s 6) [n /081.[g)
Eiomnih pc]_ i``c]_lm _hn_l_^ Jl, M__j+
_lm Dfils Eif_ Mlcp[n_ P_]nil [h^ [l+
l_mn_^`iol g_g\_lm i` nbcmjlcp[n_ ]fo\
ih ]b[la_m i` jo\fc] f_q^h_mm,Qb_ ]f_le
[n nb_ Dfils bif_ q[m [ll_mn_^ `il i\+
mnlo]ncha domnc]_\_][om_ b_ b[^ l_]ia+
hct_^ nb_ pc]_ i``c]_lm [h^ l_`om_^ nb_g
[^gcmmcih ni nb_ ]fo\, >a[ch) nb_ g[h+
[a_g_hn i` nbcma[s ]fo\ jimn_^ \ih^
`il nb_ pc]ncgmi` nb_ l[c^ [h^ cmm_]olcha
f_a[f [c^ ih \_b[f` i` [ff nbim_ [ll_mn_^,

Fn m__gmni QTQ nb[n nb_ Eiomnih
[h^ A[ff[m jifc]_ ^_j[lng_hnm b[p_ \_+
]ig_ \il_^ qcnb goh^[h_ ^[cfs ][m_m
mo]b [m gol^_l) goaacha) li\\_ls) [h^
l[j_ [h^ [l_ chmn_[^a_nncha nb_cl diffc_m
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ch nb_ go]b gil_ _r]cncha j[mn ncg_ i`
_hnl[jjcha [h^ [ll_mncha b[lgf_mm) q_ff+
g_[hcha a[sm ch \omch_mm_mn[\fcmbg_hnm
ij_l[n_^ \s [h^ `il a[s j_ijf_, Fncm[
`[pilcn_ jifc]_ bi\\s nb[n cmhin fce_fs
ni mnij ohncf nb_ [l]b[c] mi^igs f[qm
[l_ l_gip_^ `lig nb_ Q_r[m j_h[f ]i^_,
QTQ [mem_[]b [h^ _p_ls ih_ i` iol
l_[^_lm8 >l_ sio l_[^s ni a_n \_bch^
nb_ a[s \omch_mmf_[^_lm [``_]n_^ \s nbcm
]oll_hn q[p_ i` ijjl_mmcih ch [h [ff+ion
_``iln ni l_gip_ P_]ncih 0/,.4 %nb_f[q
nb[n g[e_m a[s m_r cff_a[f& `lig nb_
Q_r[m M_h[f @i^_= F` mi) qlcn_ @-i QTQ
[h^ acp_ nb_g siol c^_[m, F` hin) a_n
\[]e ch siol ]fim_n [h^ ]ihncho_ ni fcp_
[h^ f_n inb_lm fcp_ [msio ^i + ch ]ihm+
n[hn `_[l
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Qo_m^[s) J[s /5) cm[ aii^ ncg_ ni mn[ln [hs h_q jlid_]n) _mj_]c[ffs ]ih]_lhcha
gih_s) [m nb_l_ cm[ K_q Jiih ch `ch[h]c[f Q[olom, >h^ Clc^[s hcabn J[s 0.) nb_
Poh _hn_lm D_gchc, J_[hqbcf_) nb_ q__e_h^ \_achm qcnb [h >cl_m Jiih) `iffiq_^
Poh^[s [`n_lhiih \s nb_ Jiih _hn_lcha Q[olom) [h^ \s T_^h_m^[s nb_ Jiih \_achm
[ 0fb+^[s mn[s ch D_gchc,

Q>RORP %>jlcf 0/ + J[s 0.&8 Qo_m+
^[s$m K_q Jiih `[ffmch siol /mnbiom_
[]]_hncha siol j_lmih[fcns _h[\fcha sio
ni cgjl_mm inb_lm `[pil[\fs, F` sio b[p_
[ j[lnh_l) [h ohomo[f nqcmncm[b_[^, Qb_
a[s \off l_g[chm j_lmcmn_hn,C[giom
Q[ol[h8 >^if` Ecnf_l,
DBJFKF %J[s 0/ + Goh_ 0/&8Qo_m^[s$m
K_q Jiih `[ffm ch siol /0nb biom_
[]]_hncha siol chh_lm_f`) gii^m) [h^
iqh nbioabnm, T[n]b siol b_[fnb, D_n
l_mn, >pic^ ^iqh_l j_ijf_, Qb_ a[s
D_gchc g[s a_n i`` \[f[h]_, C[giom
D_gchc8 Gibh T[sh_,
@>K@BO%Goh_00 +Gofs 01&8Qo_m^[s$m
K_q Jiih `[ffm ch siol //nb biom_,
Clc_h^mg[s b_fj siol `ch[h]c[f jc]nol_,
Oig[h]_ nog\f_m, ?omch_mm[h^ jf_[mol_
g__n b_[^ ih, Qb_ a[s Jiih ]bcf^ qcff
l_nl_[n ni bcmbig_, C[giom @[h]_lc[h8
J_lp Dlc``ch,
IBL %Gofs02 + >oaomn 01&8Qo_m^[s$m
K_q Jiih `[ffm ch siol /.nb biom_
[]]_hncha siol ][l__l [^p[h]_g_hn,
Aih$n jomb ]i+qile_lm nii `[l ch siol
[cgm, Qb_ a[s fcih mbiof^ mn[ln [ h_q
qile jlid_]n, C[giom I_i8 Jommifchc,
SFODL %>oaomn02 + P_jn_g\_l 01&8
Qo_m^[s$mK_q Jiih `[ffm ch siol 7nb
biom_ []]_hncha nl[p_f jf[hm) _mj_]c[f+
fs gc^q__e, ?on) ^ih$n nl[p_f nb_ q__e
i` nb_ 0/mn, Qb_ a[s Sclai cmmiih ni
b[p_ [ bin m_rs _h]iohn_l, C[giom
Sclai8 >hh_ ?[h]li`n,
IF?O> %P_jn_g\_l 02 + L]ni\_l 01&8
Qo_m^[s$mK_q Jiih `[ffm ch siol 6nb
biom_ []]_hncha inb_l j_ijf_$m gih_s)
n[r_m) _mn[n_m)f_a[]c_m) [h^ m_]l_nm,Qb_
a[s Ic\l[h qcff `ch^ mi]c[f ]iij_l[ncih,
C[giom Ic\l[h8 >F @[jji
P@LOMFL%L]ni\_l 02 + Kip_g\_l 00&
Qo_m^[s$mK_q Jiih `[ffm ch siol 5nb
biom_ []]_hncha g[llc[a_) j[lnh_lmbcjm)
[h^ dichnfs b_f^ ^_[fcham, Iip_ mbiof^
aliq, Qb_ a[s P]iljci g[s \_ [me_^ ni
a_n g[llc_^, C[giom P]iljcih8 Oi\_ln
H_hh_^s,
P>DFQQ>OFRP%Kip[h\[+ 01+FG_]ih\[!00&
Qo_m^[s$mK_q Jiih `[ffm ch siol 4nb
biom_ g[echa cn [h _r]_ff_hn ncg_ ni

mn[ln [ h_q b_[fnb) ^c_n) [h^ _r_l]cm_
jlial[g, >]]_hn nb_ q[s sio fiie, D[s
[l]b_lm [l_ fiiecha `ch_ [h^ b_[fnbs,
C[giom P[acnn[lc[h8 J[ls J[lnch,
@>MOF@LOK%A_]_g\_l 01+G[ho[ls /7&
Qo_m^[s$mK_q Jiih `[ffm ch siol 3nb
biom_ g[echa cn [ bin ncg_ `il fip_
[``[clm [h^ chp_mng_hn ijjilnohcnc_m,
D[s @[jlc]ilhm `[ff ch fip_ nb_m_̂ [sm,
C[giom @[jlc]ilh8 Gi[h i` >l],
>NR>OFRP %G[ho[ls 0.zC_\lo[ls /7&8
Qo_m^[s$mK_q Jiih `[ffm ch siol 2nb
biom_ jf[]cha nb_ []]_hn ih siol big_)
[j[lng_hn) [h^ chh_l ]cl]f_ i` `lc_h^m,
Fn qiof^ \_ [ aii^ ncg_ ni fiie `il [
h_q [\i^_, D[s >ko[lc[hm `__f moj_l+
^ig_mnc], C[giom >ko[lc[h8 Qbig[m
B^cmih,
MFP@BP %C_\lo[ls 0. + J[l]b 0.&8
Qo_m^[s$mK_q Jiih `[ffm ch siol 1l^
biom_ _gjb[mctcha f_nn_lm)jbih_ ][ffm)
[h^ mbiln nlcjm, >hs mo]b [nn_gjnm qcff
jlip_ mo]]_mm`of,D[s Mcm]_[hm[l_ [\f_
ni ]ij_ qcnb inb_l j_ijf_ q_ff, C[giom
Mcm]_[h8Cl_^_lc] @bijch,
>OFBP%J[l]b 0/+ >jlcf 0.&8Qo_m^[s$m
K_q Jiih `[ffmch siol 0h^ biom_ ][mn+
cha [ `ilnoh_ ih siol gih_s [h^ jimm+
_mmcihm,>hs h_q gih_sg[echa m]b_g_
mbiof^ \_ cgjf_g_hn_^ hiq `il `locncih,
Qb_ a[s l[g cmnbchecha m_lciomfs[\ion
/.Sf$, C[giom >lc_m8Qbig[m G_``_lmih)
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QcbbW\U*J[mn_lm i`
b[cl `il bcg [h^
b_l) qilecha qcnb
sio ch [h ch`ilg[f
[g\c[h]_ nb[n$maii^ `il
siol b_[^, 07.. Kilnb
E_hG_lmih,601z/2/.
A[ff[m) Q_r[m
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W[]b[ls) `fi[n_^ [fiha nb_ mol`[]_ i`

nb_ ]b_gc][ffs nl_[n_^ q[n_l) cg[achcha
nb_ `fo``s ]fio^m [\ip_ nb_ Eiomnih mes+
fch_ [mac[hn [hcg[fm [h^ `[gcfc[l i\d_]nm,
>hsnbcha ni _m][j_ nbchecha [\ion bcm
Mli\f_g, >m bcmch`f[n_^ l[`n ^lc`n_^ niz
q[l^ nb_ _^a_ i` nb_ jiif) [ mcabnnb[n
q[m [ff+nii+`[gcfc[l _hn_l_^ W[]b$mfch_
i` pcmcih,Ll j[ln i` [ `[gcfc[l mcabn)[hs+
q[s, Qb_l_ ccn cm,Qb_l_, K_rn ni nb_
jiif+mc^_ ][hijs, Fh nb_ mblo\, Qqi _s_m
q_l_ j__echa [n W[]b `lig chm^c^_nb_
mblo\\_ls, >h^ nb_s \inb \_fiha_^ ni
S_l[, S_l[ 

W[]b$m j_l]_jncih ]ih]_lhcha nb_
c^_hncns i` nb_ j_lmih ]oll_hnfs chb[\+
cncha nb_ \omb A_Ior_ q[m _[mcfs i` [
][fc\l_ ni l_kocl_ ihfs nb_ _s_m [m ]fo_,
?on S_l[ q[mh$n n[echa [hs ]b[h]_m,
E[pcha ][oabn W[]b[ls$m [nn_hncih) S_l[
q[hn_^ ni f_[p_ hi ^io\n, Qb_ mblo\\_ls
b[^ ]ig_ qcnb [ g_mm[a_, >h^ nb_
g_mm[a_q[m `il W[]b[ls,

Ice_ [ ]i\l[ j_l`ilgcha ni nb_
gsmnc][f [h^ ohb_[l^ mioh^m i` [ fiha+
^cmn[h]_ ]b[lg_l) [ b[h^ _g_la_^
al[]_`offs `lig nb_ ojj_l mol`[]_ i` nb_
al__h_ls, Qb_h [ qlcmn) `iffiq_^ \s [
`il_[lg nb[n f[haocmb_^ ^_fc][n_fs ni
nb_ _f\iq, >h^ \_sih^, Qb_ [lg q[`n_^
mcfecfsni [h^ `li, Cli [h^ ni, ?_]eih+
cha ni W[]b, ?_]eihcha, E[le_hcha bcm
jl_m_h]_ ni cnmmjclcno[fcmnc]jl_m_h]_, Fh
inb_l qil^m) !@fg_l_) J[] !
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!Tiof^ sio ]fcg\ ion i` nb[n=! W[]b
jf_[^_^, !M_ijf_ [l_ mn[lcha,!

!>b) f_n $_g fiie)! S_l[ mh[lf_^, !@[h
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sio, Qqi ncg_m [m gsm_f`, Lh]_ [m
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!@ig_ ih ion, Qb_ lof_ m[smgin_f
ao_mnm>KA nb_cl `lc_h^m, Vio$l_ gs
`lc_h^, @fcg\ ion i` nb[n nbcha,!

!>l_ sio mol_ F$g siol `lc_h^=!
!>\mifon_fs, !
!> aii^ `lc_h^=! S_l[ ^l[qf_^,
!V_m, L` ]iolm_,!
!Bp_h [`n_l sio m__qb[n nbcmmblo\+

\_ls b[m ^ih_ ni gs mech=Vio ehiq F
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!F [g F[g ! S_l[ q[cf_^, Fh mo^^_h

n_llil, C_[l`of nb[n W[]b gcabn \_ach
n_[lcha i`` b_l \l[h]b_m,

!Kiq qb[n ^i sio q[hn=! W[]b
[me_^, !>h^ biq ^c^ sio `ch^ g_ b_l_=!

!Gomn[ m_]ih^, Gomn[ m_]ih^)! S_l[
_rjf[ch_^, !Qbcm mblo\ [h^ F b[p_ \_+
]ig_ ]fim_l nb[h F nbioabn, Js b__f cm
mno]e, T[cn, Fn$m]igcha, Gomnih_ gil_
fcnnf_ nqcmn, Tb____q, Qb_l_, F gomn
l_g_g\_l h_p_l ni q_[l nbcmnbcha [hs+
qb_l_ nb[n F gcabn q[hn ni a_n h[e_^
ch [ bolls, Kiq) ^_[l) qb[n q[m cnsio
q_l_ m[scha=!

!Eiq ^c^ sio `ch^ g_ b_l_=!
!T_ff) F$p_ ain ni b[h^ cn ni sio)

\omn_l, Vio jon oj ih_ b_ff i` [ ]b[m_,
F$p_nolh_^ nbcmniqh ojmc^_ ^iqh fiie+
cha `il sio, Qb_h Fm[c n̂i gsm_f`) $S_l[)
c` sio g[^_ [ fcmni` _p_ls jf[]_ ehiqh
ni g[h ][j[\f_ i` momn[chchafc`_+[ fcmn
i` [ff nb_ jf[]_m cncmjbsmc][ffs jimmc\f_
`il [ g[h ni \_+[ff nb_ jf[]_m qb_l_
g[nn_l i]]ojc_m mj[]_+qb_l_ qiof^ sio
\_ nb_ f_[mnq[hn_^= Tb[n qiof^ \_ [n
nb_ [\mifon_ \innig i` _p_ls\i^s$m
fcmn=$Pi, E_l_ F [g, >h^ mol_ _hioab)
b_l_ sio [l_, E_l_ q_ \inb [l_, >n nb_
>ff_h M[le Fhh,!

!S_ls ]f_p_l)! W[]b i\m_lp_^,
!?on hiq nb[n F$p_`ioh^ sio) f_n$m

mjfcn`lig nbcmnole_s dichn, Jil_ nb[h
02 biolm ch nbcmjf[]_ hin ihfs nolhm
sio chni [ ^ij_+`c_h^ ^_l_fc]n) \on acp_m
sio foha ][h]_l, >h^ [ ]l[pcha `il Q[]i
?_ff, Pj[l_ g_ !
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!Ki, F$g hin f_[pcha,!
!Kiq fcmn_hni g_, Vio [h^ ?oln b[p_

b[^ [ fcnnf_nc``, > `[ffcha ion, >h [lao+
g_hn, ?on nb[n$mhi h__^ ,,, !

!KL ! ?oln mbion_^) mo^^_hfs i\fcp+
ciom ni nb_ inb_l j_lmihm jiifmc^_, !F$g
hin aicha \[]e Fg hin aicha ni fip_ [
g[h+F$g hin aicha ni fcp_ qcnb [ g[h
qbi$m nii ojncabn [h^ boha oj ni n_ff
bcmj[l_hnm nb[n b_$ma[s !

!Tbs ^ih$n q_ domnn[fe [ff nbcmion=
?oln$mqillc_^ mc]e [\ion sio, @[h$nq_
ai ni siol liig [h^ ]b[n=! S_l[ [me_^,

!Ki,!
!Vio$l_ lcabn)! S_l[ hin_^, !F qiof^h$n

[me [hsih_ ni ai ni ih_ i` nb_ liigm
b_l_, Cil [hsnbcha, Eiq [\ion c` q_ ai
ip_l ni gs biom_ [h^ n[fe=!

!Ki, F ^ih$n q[hn ni n[fe [\ion cn, F
q[hn ni \_ f_`n [fih_,!

!Qb[he sio p_ls go]b) Dl_n[ D[l\i !
!F$g aicha \[]e ni nb_ jiif, P__ s[

f[n_l)! W[]b mcab_^)b_[^_^ ni nb_ q[n_l,
S_l[ jon bcm gch^ ih g[rcgog

]l_[ncpcns) ^_mj_l[n_fs [nn_gjncha [
g_nbi^ ni ]i[r W[]b chni [ ^cm]ommcih
m_mmcih)qb_l_ b_ q[m mol_ _p_lsnbcha
]iof^ \_ l_mifp_^,

!W[]b)! S_l[ ][ff_^) !nb_l_$mmig_+
nbcha sio h__^ ni ehiq, E_ ^c^h$nehiq
biq ni n_ff sio bcgm_f`, Pch]_ b_ q[m
[`l[c^ sio$^ nbche b_ q[m domnnlscha ni
a_n siol msgj[nbs,!

!Tb[n [l_ sio n[fecha [\ion=!
!Lb) h_p_l gch^, F$g mol_ sio$ff

l_[^ [\ion cn ch nb_ j[j_lm, Vio ehiq
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biq nb_ j[j_lm fce_ ni jf[s oj nl[a_^s,
Bmj_]c[ffs ?ca Ql[a_^s,$

!Tb[n Tb[n=! W[]b ko_lc_^,
!Lb) F ]iof^ h_p_l mj_[e i` mo]b

nbcham)! S_l[ ]ihncho_^, Moffchaion [ff
nb_ mnijm [m [ ]ihmogg[n_ []nl_mm,
!Qb_l_ [l_ nbim_ nbchamch fc`_ nb[n ih_
^i_m hin mj_[e i`, Fn$mhin gs jf[]_ ni
n_ff sio [\ion nb_ nl[ac]) nl[ac]) [\mif+
on_fs b_[ln+\l_[echafs nl[ac] nbcha nb[n
b[mb[jj_h_^ ni ?oln, F$ \̂_nn_l ai hiq,!

!T[cn, F$g aicha qcnb sio, Vio$p_
ain ni n_ffg_,!

!F ][h$n, F domn]iof^h$n, Tiof^h$n

\_ lcabn)! S_l[ j_l`ilg_^, !V io $ff
b[p_ ni f_[lh cn `il siolm_f`, F$p_jlig+
cm_^ nb[n nb_ qil^m qcff h_p_l _m][j_
gs fcjm,F$p_piq_^ mcf_h]_,! ,

S_l[ \_a[h q[fecha [q[s `lig nb_
jiif [l_[) [m W[]b b[mncfs jc]e_^ oj bcm
mohn[h icf [h^ \_a[h q[fecha \_bch^
bcg) `l[hnc][ffs jli\cha `il ch`ilg[ncih,

!Q_ff g_ Q_ff g_ ! W[]b \_ffiq_^,
!Ki) hi, F ]iof^h$n, Fn qiof^ \l_[e

siol b_[ln, F ][h$n mj_[e i` mo]b nlonbm,
?on qbi$m ni m[s qb[n nlonb cm,F][h m[s
hi gil_, Aih$n `ila_n siol niq_f) ^_[l,
Js fcjm[l_ `il_p_l m_[f_^,!

>h^ chni nb_ Eiomnih mohm_nnb_s
nli^, > \_qcf^_l_^ W[]b, >h^ S_l[ [n
nb_ b_fg, >m_p_l,
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' >o\$m8 >p[cf[\f_ `il jlcp[n_ j[lnc_m9[`n_l blm
hcabnfsqcnb ]igjf_n_ g_ho
'Iio+Iio$m8 "/,53 jcn]b_l 6+/. <g
'Lnb_l Mf[]_8E[jjs bl 3+5J+F!953] q_ff 7jg+0
'A[^^s G[]em8Cl__ \__l /.+//jg
'?[cf_s Pn8Cl__ \__l /.+///=g
'Fh+?_nq__h8 qileion m_mmcih6jg9 `l__ ^l[q
/.+//jg

!0./'+
.!/0-#!2

' >omnch@iohnls8 >`n_l biolm 0+2[g
'@fo\ >omnch8 "0 fi]e_lm) 6[g+2jg
' Clc_h^m# Iip_lm8 >`n_l biolm 0+2[g
'Mlcp[n_@_ff[l8JMkh) E,L,Q, J@ b[hacha ]ifilm

.0+#!2
'Mlcp[n_@_ff[l8E[jjs biolm [ff ^[s) 3.] \__l)
"/ q_ff ^lchem)[h^ >`n_l Ecjjc_ Eiffiq Eiol
5jg+= `l__ e_a \__l [h^ bin ^iam
'K_q >j[lng_hn8 E[jjs biol [ff ^[s qcnb $9$
jlc]_ ^lchem8\__l 2.]) q_ff 6.]
' >omnch@iohnls8 "/ \__l \omn # `ii^) 5jg
'O[gm_s M[le8 D@P mjihmil_^ Siff_s\[ff)
1jg) q_[nb_l j_lgcnncha

*,+#!2
'Clc_h^m # Iip_lm8 @fim_ Ĵih^[sm ihfs `il
l_gi^_fcha ncf̀ olnb_l hinc]_
'K_q >jn8 E[jjs biol Jih^[s+P[nol^[s)
3+7jg) $-t+jlc]_ ^lchem) \__l 2.]) q_ff 6.]
'Mlcp[n_ @_ff[l8E[jjs biol Jih^[s+P[nol^[s
0+5jg) \__l 3.]) q_ff "/
'@fo\ >omnch8"0 fi]e_lm #"2 liigm ^[cfs $ncf
2jg Clc^[s qcnb mno^_hnil gcfcn[ls /.
' >omnch @iohnls8 ?ca m]l__h QS _p_ls
qcnb `l__ \__l /.+//jg

/0$.#!2
'>omnch@iohnls8 Cl__ \__l /.+//jg
' Mlcp[n_ @_ff[l8 Miif niolh_s) jlct_m) 7jg
'Clc_h^m # Iip_lm8 @iff_a_ hcn_) hi ]ip_l
qcnb RQ mno^_hn /.9 3] \__l 7+//jg [h^
bc+\[ffm0+`il+/ )7+//jg

1$#+$.#!2
'Mlcp[n_ @_ff[l8 Cl__ \__l ][ff /.jg+gc^hcn_
' >omnch@iohnls8 $ct+jlc]_̂ lche hcn_6jg+0[g)
\__l 2.]) q_ff 6.]

/&0-.#!2
; >omnch@iohnls8 Pj_]c[f/.jg mbiq qcnb Icfs
Tbcn_)HcnnsIcnn_l # >fpch[ Dl_[m_
' Mlcp[n_ @_ff[l8 @bc]e_h hcn_ 781.jg+0[g)
oh^_l 0/) \__l 03]) q_ff 3.], ?lc^a_ niolh_s
qcnb jlct_m

%-'#!2
'>omnch@iohnls8 >`n_l biolm 0+2[g
'Clc_h^m # Iip_lm8 @imnog_M[lns qcnb jlct_m9
[`n_l biolm 0+2[g
'D@P J_h$m O[j8 5823jg)

"$!0*,+/
.0+#!2

'@fo\ Q[\ii8 E[jjs biol F+581.jg
'@fo\ Q[\ii8 Acm]i T_^ # Poh) hi

#!))!.
.!/0-#!2

'P[mms$m8"/ ]ip_l [n !Acm]i i` nb_ Jihnb!
'LM8 >`n_l biolm 0+2[g9 jc[hi ch koc_n \[l
'Acg_hmcih FFF8Mc[hcmnch koc_n\[l9 hi ]ip_l
qcnb .+/// Q+mbcln
'@l_qmFhh83.] q_ff [h^ \__l) 2+6jg
'P_lpc]_ Pn[ncih8Al[a mbiq 781.jg
'Lh_ T[s Fh8 A_l_e ih nb_ ila[h 6jg+0[g
'QG$m8E[jjs biol 2+6jg) 3.] q_ff # \__l

.0+#!2
' ?iin @[gj8 Cl__ \o``_n 4jg) b[jjs biol /0+
3jg) \fii^sm m]l_qm)al_sm3.]
'Poh^[h]_ Hc^8 Cl__ ^l[`n \__l 5jg ncf =
'Lh_ T[s Fh8 3.] al_sm) \fii^sm) m]l_qm
'LM8 Q+mbcln$F$+^[h]_4jg9 `l__ \o``_n 5+7jg)
13] q_ff # \innf_^ \__l9 ^cm]incf0[g
'QG$m8E[jjs biol 2jg+0[g9 3.] \__l # \[l
^lchem9gihnbfs jiif niolh_s 3jg q-jlct_m
'Acg_hmcih FFF8\o``_n 681.jg9 ][mnmbiq 781.
'@fo\ A[ff[m8!Pjf[mb A[s! q-]ihnch_n[f \le`mn
7[g9 \o``_n /jg9 Jl Q[olom @ihn_mn1jg9
J[ls E[lng[h ih 5+`nm]l__h
'@l_qm Fhh8 3.] q_ff # \__l 1+5jg9 jiif
niolh_s 2jg

QbcmT__e8 J[s /2+0.

MW^OZ

/0$.#!2
'?[cf_s Pn8 E[jjs biol 6+/Ljg) 3.] ][h [h^
q_ff 03] ^l[q \__l Qo_m+Clc
' >o\$m8 03] ^l[q) 3.] q_ff) [ff hcabn9gcr_^
jiif niolh_s ?jlh
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'Lnb_l Mf[]_8̀ l__ \__l /.+//jg 'Ii]e_l8 Miif niolh_s qcnb "3. ][mbni qchh_l
'Iio+Iio$m8 "/,53 jcn]b_l \__l 6+/.jg , [h^ #._ \[l n[\ ni lohh_l oj ,
'Fh+?_nq__h8 I[^c_m hcn_ q-b[jjs bl jll]_m9, 'A_jiPFnils8 Ki ]ip_l) `l__ ^lgem 681.+/.jg
`l__ ^l[q /.+//jg TBBHA> VP

TBAKBPA> V 'Jc^niqh_ Pj[8 Pohqilmbcjj_l-\i^s\ocf^_l
'?[cf_s Pn8>g[n_ol ^l[a mbiq /.jg mj_]c[f6[g+6jg J+C) "0,3. fi]e_l
'>o\$m8 Qihs[ Ishh Pbiq /.jg 'S_hnol_+K8 E[jjs biol 2+6jg
'A[^^s G[]em8Cl__ \__l /.+//ufg , 'Qb_ ?[lh8 E[jjs biol /.[g+5jg
'Lnb_l Mf[]_853] mg[ff il "/,3. f[la_ jcn]b_l) 'A_jimcnils8 Ki ]ip_l \_`il_ 781. JuQ-Qbolm
3.] ][h 53] q_ff) 6jg+0[g 'Rh]f_ @b[lfc_m8E[jjs biol / [g+5jg
'Fh+?_nq__h8 Al[a mbiq 7jg) D_ilac[ ?[cf_s '@fo\ Eiomnih8 77] `il ion^iil gchc+fi]e_lm
J@$ `l__ ^l[q \__l \_`il_ $ [`n_l mbiq 'Fhmc^_Lonmc^_8E[jjs biol 5+/0[g $ 2+5jg

$ QEROPA>V qcnb 43] mchaf_m$ "/,03 ^io\f_m) ^l[`n \__l
, ,, 2.] `lig 5[g+5jg

'Lnb_l Mf[]_853] g [la[lc n[m$ n_N)ocf[mohhm_m'J[ls$m8 E[jjs biol 3+5jg
'A[^^s G[]em8?isncko_ $55 @[mchiO_po_+8+'Kiq il K_p_l8E[jjs biol 3+5jg
`_g[f_ cgj_lmih[ncihm `_[nolga ?o^^s A_lgcm 'I_pc$m8E[jjs biol hiih+5jg
/.jg) "/ ]ip_l9 b[jjs biol 1+//jg 'Mche Bf_jb[hn8 E[jjs biol 3+5jg
'Fh+?_nq__h853] q_ff /.+09 `l__,^l[q /.+//jg 'Q_mmc_m8E[jjs biol jlc]_m ih [ff ][ff \l[h^m)
' >o\$m803] ^l[q) 3.] q_ff) [ff hcabn q_ff \__l # qch_ 5[g+hiih 3+6jg
'Iio+Iio$m8 Jcr_^ j,iif niolh_s 5jg 'Jc^hcn_ Poh8E[jjs bl 5[g+5jg)\[l 53])\__l3.
'?[cf_s Pn8O_]il^ acp_+[q[s ' Ec+Icn_8E[jjs biol 5 ^[sm, hi ih+^jlh) 63]

COFA> V \[l, E[jjc_l biol 2+5jg) iL] \[l $ \__l
) ! C , +!/. 'LM8 "/ ]ip_l 13] \__l # q_ff) J-Q VF -Qb'>o,\P8 >fc]_ ,Mb[ffom Col+?ola_l iffc_, jg ' Pcfp_l?off_n8E[jjs biol 3+5jg

'?[cf_s Pn8AFP@L6jg+0[g '@fo\ Eiomnih8 "1 fi]e_l) 6[g+2jg
'A[^^s G[]em8E[jjs biol 1+7jg 'Ii]e_l8 E[jjs bl 3+5jg 3.] \__l "/,03 ^\fm
'Iio+Iio$m8 03] ^l[q 3+5jg J C ` 'O_^ @[lj_n Fh8Hcee_l mj_]c[ff+5jg'Fh+?_nq__h8 E[jjs biol 2+5jg +9, l__
^l[q /.+//jg9 [`n_l biolm 0+2[g q-m[h^qc]b_m) QRBPA> V
jctt[) ]i``__) mi`n^lchem , , 'I_pc$m8@ifn23$m@fo\ Kcn_
!Lnb_l Mf[]_8 5.. f\m i` \[ln_h^_lm ^cpc^_^ 'Ii]e_l8 2.] \__l 7jg+0[g
_p_hfs \s 0 ih ^ons ' Pcfp_l?off_n8Miif niolh_s 6jg
ELRPQLK '@fo\ Eiomnih8 ?os [ ^cm]iohn ][l^ [h^ a_n [

P>QROA> V `l__ fi]e_l [ff ^[s
, ,, ' Fhmc^_ Lonmc^_8 Miif niolh_s 681.jg+=

'Rh]f_ @b[lfd_m8F`) jh]_ mohllm_m5jg+0 fff$ 'A_niol8 53] ^lchem/.[g+5jg
'A_jimcnils8 Cl__ ^lgem /081.[g ncf]fimcha 'O_^ @[lj_n Fh8>ff Dclf$m?[h^ 681.+gc^hcn_
'O_^ ,@[lj_nFh8@iohnls \[h^ 7jg 'A_jimcnils8 "/ ]ip_l) 13] \[l $ \__l
'Q_mmf_m8?fi i^s m53]) hi ih+\jg 'Q_mmc_m8E[jjs biol [ff ^[s
'S_hnol_+K8 T_mn_v\[h^ 7jg+/[g , 'Rh]f_ @b[lfc_m8/3] ^l[`n \__l) //jg+0[g
'Kiq il K_p_l8 JFPP O[]b_ff_ $ b_l O_pc_q TBAKBPA>V
' I_pc$m8"/ \__l \omn1+4jg) 53] c` q_[lcha b[n
'A_niol8 ?[ln_h^_lm mj_]c[f 53]) /.[g+4jg 'Q_mmc_m8Ein j[hnm b[jjs biol 6+09"/ \o``_n
'Ii]e_l8 "/ \__l \omn1+7jg 'Ii]e_l8 @fo\ hcn_)3.] \__l) "/,03 ^io\f_m
'@fo\ Eiomnih8 Cl__ bin ^iam chnb_[`n_lhiih c`q_[lcha b[n il ]ifilm
'J[ls$m8 Lh_+cn[?ls[hn) //j$g 'A_jimcnils8 "0 ]ip_l /.] \[l [h^ ^l[`n \__l
'HMCQ+CJ8 Kiih ni gc^lccn_l[^ci j[lns qcnb '!Tcf^_ $h Pn_ch! HMCQ+CJ 7.,/) [n /.jg
[h [ff+fcp_f[qh j[lns 0jg+moh^iqh [n 2/7 'I_pc$m8Pn_[e hcn_ 5jg) jin[nim $ m[f[^ `l__
Iip_nn `_[nolcha fcp_\[h^ $ mbiq,\s M_[]b_m '@fo\ Eiomnih8 ?o^^s hcn_)0 fi]e_lm `il nb_
' >`n_l biolm8 0+2[g [n A_ji FF)I_pc$m)# LM jlc]_ i` c 2jg+gc^hcn_

PRKA>V !Rh]f_ @b[tfc_m83.] q_ff $ \__l 5jg+0[g
' , 'Fhmc^_ Lonmc^_8 0+`il+/ ^lchem 6jg+0[gPn_q[ln ?_[]b8 Lf^ Mf[hn[nnih ?_[]b M[lns) 'A_niol8 Pn_[e hcn_5jg+/Lig
hiih ncfaih_9 `l__ \__l $ bin ^iam QEROPA>V
'Fhmc^_Lonmc^_8?fii^sm $ m]l_qm,43] mchaf_m
[h^ "/,03 ^io\fm) 03] ^l[`n) /0+5jg 'I_pc$m8Achh_l 5+/.jg
'LM8Ki ]ip_l c` q_[lcha ]on+i``m,9\o``_n [h^ 'J[ls$m8 @fo\ hcn_)b[jjs biol jlc]_mc` q_[l+
\__l \omn,4+7jg `iffiq_^ \s C$iffc_mq-Blh_mv+cha]fo\ ]ifilm
g_, +F_hllc`_l) G_PPF][,G[h_n M[a_, $ @b_h_ 'Kiq il K_p_l803] ^l[`n \__l [ff hcabn
'Q_mmc_m803] ^l[`n [ff ^[s 'Rh]f_ @b[lfc_m8Q+mbclnmj_]c[f
'O_^ @[lj_n Fh8 53] \__l lioh^oj 1jg+= 'A_niol8 Pj[ab_nnchcn_5jg
'A_jimcnils8 @if ]̂on \o``_n $ \__l \omn5+,/. 'Pcfp_l ?off_n8D_n+Aiqh+ni+Pioh^Kcabn
jlh `iffjq_^ \s mbiq q-Aihh[ A[s, B[lnb[ Hcnn9 ' A_jimcnils8 >g[n_ol mbiq /.8 1.jg, "/
@[hh_fcn[$ ao_mnm9hi ]ip_l 5+7jg q-]oni``m9 ]ip_l 13] \__l $ \[l ^lchem
!T_n di]e_s mbilnm!]ihn_mn 'Fhmc^_Lonmc^_8Mc[hi \[l 7jg+/[g, Qb+Jih
'Ij]e_l8 "/ \__l \omn1+7jg 'Q_mmc_m8E[jjs biol [ff ^[s
' Pcfp_l, ?off_n8 E[haip_l \fii^sm $ m]l_qm, COFA>V
hiih ncf1jg
'@fo\ Eiomnih8 Cl__bin ^iam chnb_[`n_lhiih9 'I_pc$m8Hcn]b_hij_h gc^hcn_+181.[g
77] `il ion^iil gchc+fi]e_lm ' ?[lh8 ?lc^a_ j[lns 581.9\lcha `lc_h^m$ ][l^m
'?lc[l M[n]b8?fi i^pm,m]l_qm,\__l3L], 0+5jg 'A_niol8 E[jjs biol /.[g+5jg
'S_hnol_+K8T_mn_lh\[h^ 4+/Lig 'S_hnol_+K8T_mn_lh\[h^ 7jg+/[g
'A_niol8 03] ^l[`n \__l $ `l__ \loh]b hiih+5 'Q_mmc_m8E[jjs biol jlc]_m ni [hsih_ ch
'Dfils Eif_8 P[h Cl[h]cm]i p[][ncih ^l[qcha ]fo\ ]ifilm9 ?linb_lbii^ hcn_6jg+0[g
' @b_llsbolmnM[le8Siff_s\[ff 2jg 'Rh]f_ @b[lfc_m8-+. jlc]_ mohlcm_m5jg+0[g
'Qb_ ?[lh8 G[g\[f[s[, hiih ncf$= '>`n_l biolm 0+2[g8 I_pcm, LM, A_jimcnils
'Ec+Icn_8 3.] \[l $ \__l9 \o``_n 3jg ncf= ?
'Mche Bf_jb[hn8 E[jjs biol /0+1jg
'J[ls$m8 E[jjs biol 3+6jg9 \o``_n 3jg
' I_pcm8"/ \__l \omn953] c` q_[lcha b[n 1jg
'Rh]f_ @b[lfc_m8̀l__ ]b[gj[ah_ \loh]b /+1

JLKA>V
' Rh]f_ @b[lfc_m8Miif niolh_s ?jg "3. /mnjlct_
'Q_mmc_m8Mctt[ 3.]-mfc]_93.] \__l 6jg+0[g
'LM8 Cl__ ^lche qcnb SA n_mn,7jg ncf=
'A_niol8 ?chai j[lns 6+/.81.jg
'Fhmc^_Lonmc^_8"/ \__l \omn6+/0jg

^Vhd6
;B F7IE
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XWXMWZV \s Oeb!^ L)%),!?
Fn [ff mn[ln_^ qcnb Rh]f_ Jcfnc_ \[]e

ch nb_ 3.$m8 Fh nb_ 0.+i^^ s_[lm mch]_)
a[s ]b[l[]n_l jilnl[s[fm ih QS b[p_
]ig_ [ fiha q[s, >h^ nb_ $54+$55m_[mih
m[q [h ohjl_]_^_hn_^ hog\_l i` a[s
]b[l[]n_lm ch jlcg_ ncg_, ?on ko[hncns
^i_mh$n h_]_mm[lcfs g_[h ko[fcns, Kiq
nb[n nb_ QS m_[mihcmi``c]c[ffs ip_l [h^
l_lohm [l_ ojih om)cn$mncg_ ni fiie \[]e
[h^ m__qb[n ko[fcns) c` [hs) nb_l_ q[m,

Qb_ a[s+nb_g_^ mbiqm nb[n a[lh_l_^
nb_ gimn chn_l_mn q_l_ nb_ mcno[ncih
]ig_^c_m, >ff nb_ gimn jijof[l ]ig_^c_m
`_[nol_^ [n f_[mn ih_ a[s ]b[l[]n_l il
mnils, Rh`ilnoh[n_fs) qb_nb_l nb_ mbiq
q[m DOcRS( GVgZZWa(il 8ZZW\bVS=O[WZg
nb_ a[s ]b[l[]n_l h_[lfs [fq[sm qioh^
oj [m nb_ \onn i` mig_ p_ls \[^ die_m,

Pig_ncg_m nbcmq[m [gomcha) [mqb_h
>l]bc_ ?ohe_l _h]iohn_l_^ [ nl[hm+
p_mncn_,Pig_ncg_m cn q[m ncl_mig_) [m
qb_h :GF IVO`YSg$a g_h momj_]n_^
bcg i` \_cha a[s \_][om_ i` bcm!msgj+
nigm,! Fn ]iof^ _p_h \_ ^iqhlcabn

chmofncha)[m qcnb K[h]s T[fe_l$m g[f_
m_]l_n[ls Q_lls) qbi q[m _p_ls ncl_^
]fc]b_ ch nb_ \iie, Fh `[]n) cnq[m l[l_
qb_h nb_ a[s ]b[l[]n_l q[m nl_[n_^
]igj[mmcih[n_fs, Lh nb_ 9]P ESeVO`b
IV]e( [ h_q g_g\_l ni nb_ nb_l[js
alioj q[m ^cm]ip_l_^ ni \_ a[s) [h^
nb_ mbiq a[p_ bcg `[cl nl_[ng_hn ch
n_lgm i` bcm ]iggih jli\f_gm qcnb
nb_ inb_l alioj g_g\_lm, Fh nb_ _h^)
nbioab) nb_ omo[f die_m mol`[]_^8 ?i\
e_jn bcm^cmn[h]_ qb_h nb_ nqi q_l_
[fih_, Bp_h gil_ chn_l_mnchafs) nb_
m_lc_m̀_ff chni nb_ `[gcfs biol mbilnfs
nb_l_[`n_l) [h^ nb_ a[s ]b[l[]n_l q[m
h_p_l b_[l^ `lig [a[ch,

Lh nb_ ^l[g[nc] mbiqm) jilnl[s[fm
]iof^ \_ cgg_[mol[\fs qilm_ il \_nn_l,
>n K?@) nb_ \l[mm q[m mncffmg[lncha
`lig nb_ [^p_lm_ jo\fc]cns nb_s l_+
]_cp_^ qb_h gcfcn[hn `_gchcmnm[nn[]e_^
[ p_ls [hnc+f_m\c[h m_ag_hn i` G]ZWQS
M][O\ [ `_q m_[mihm\[]e, Qb_ m_ag_hn
q[m ][ff_^ =Z]eS`a ]T <dWZ([h^ cn ^_[fn

N\b` 14 QbcmT__e8 J[s /2+0.
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Ĝz n Xz GGGot o\o` vv+ nj vv+ G
GRjo\gCi^gjn`_ " G
J v&%,8c,v;QvAvvvv Z$?RWMSPJMA?J@MMIQRMPCMPFC?BQFMN

N\b` 16 QbcmT__e8 J[s /2+0.

IXWXMWZV???  <
qcnb [ alioj i` gol^_l_lm qbi [fmi
b[jj_h_^ ni \_ a[s qig_h, Qb_ g_^c[
[nn_hncih `lig nb_ ch]c^_hn i\pciomfs
[``_]n_^ K?@$mdo^ag_hn [m `[l [m a[s
]b[l[]n_lm, Qbcm m_[mih) ch [hinb_l
G]ZWQSM][O\( nb_ mo\d_]n q[m ^_[fn
qcnb ch [ go]b gil_ l_[fcmnc][h^ bog+
[hcmnc] q[s9 nb_ mbiq$m a[s ]b[l[]n_l
q[m [ p_ls ko[fc`c_^ jifc]_ qig[h qbi
b[^ \__h `il]_^ ni l_mcah%ohdomnfs&\_+
][om_ i` b_l a[sh_mm,

K?@ [fmi [cl_^ [ J[^_+`il+QS gipc_
ch qbc]b a[sh_mmq[m ]_hnl[f ni nb_ jfin)
\on nb[he`offs q[m hin bVS jfin) `il
ih]_, J_[hqbcf_) ih >?@) [ m_ag_hn i`
=O[WZg ^_[fn ]igj[mmcih[n_fs qcnb [
sioha g[h$m ]igcha ion,

Lh nb_ h_a[ncp_ mc^_)nb_l_ q[m @?P$m
:OUS MWbV]cbO BSg( qbc]b g[^_ nb_
f_m\c[hmnb_ !\[^ Dos)! [h^ nb_ Ib`SSba
]T IO\ =`O\QWaQ]m_ag_hn nb[n n[oabn om
nb[n nl[hmp_mncn_mq_l_ hin ihfs mc]e)
nb_s q_l_ ecff_lm[mq_ff, B]XOY a[p_ nb_
cgjl_mmcih nb[n Q_ffs$ml_[mih `il _b[m+

/&$
JFPQV ?IRB

9BK8
C?N;: :H?DAI

KML, R\k @``m03^ \gg ido`
RSCQ, U`gg Bmdifn 3.^ \gg ido`

UCB, Bdn^j+Lj Ajq`m
RF S PQ, A\ii`_ @``m13^ \gg ido`

DP , Bdn^j+Lj Ajq`m
Q?R, Bdn^j+Lj Ajq`m

QSL,0 Dm`` Qcjrn $ Bdn^j

2/3 K, AOQYa]\
FRSaaO(JSfOa 3532,

115+7415

QbcmT__e8 J[s /2+0. N\b` 17



YOjO^jmi Gl_pc_qm ,,, T[n]b `il [ ncnnf_gipc_][ff_^ =`ObS`\WbgH]e( qbc]b qcff acp_
[h chn_l_mnchafiie [n ]iff_a_ fc`_ ch
nb_ 3.$m ,,, Qb_s [l_ mncffmbiincha ih

cha [ momj_]n_^ ecff_l q[m bcma[sh_mm, nb_ f[n_mnIct[ Jchh_ffc `fc]e ESe N]`Y(
Qb_l_ [l_ gil_ _r[gjf_m) \inb aii^ ESe N]`Y* Oogilm i` nlio\f_ ih nb_
[h^ \[^) \on mogg_^ nia_nb_l) nb_s m_n[l_ `fscha ,,, @[mnchacm]igjf_n_^ ih
^ih$n acp_ [hs _pc^_h]_ nb[n [ \l_[e+ nb_ f[n_mn Oi\_ln >fng[h gipc_, Fn$m
nblioab b[m \__h g[^_, Fnm__gmgil_ _hncnf_^ 8 MSRRW\U([h^ qcff \_ mcgcf[l
fce_fs nb[n !Qb_ V_[l i` nb_ D[s)! [m ni EOaVdWZZSch jfin [h^ nl_[ng_hn,
nbcmj[mn m_[mih b[m ]ig_ ni \_ ][ff_^) >giha nbim_ ][mn [l_ Icffc[h Dcmb)
q[m g_l_fs [ `[^) [f\_cn [ mo]]_mm`ofih_, @[lif ?olh_nn) A_mc>lh[t) Gl,) I[ol_h
Fnqcff n[e_ gil_ nb[h ih_ m_[mih`off i` Eonnih) Ach[ J_llcff) Eiq[l^ Ao``)
a[s jfinm ni mbiq nb[n jlial_mm b[m\__h Jc[ C[lliq) [h^ EOaVdWZZSp_n_l[hm
g[^_, Pi) bif^ siol \l_[nb [h^ a_n D_l[f^ch_ M[a_ [h^ Pb_ff_s Aop[f ,,,
l_[^s `il h_rn `[ff, Tcnb [ 0+biol gipc_ K_rn ncg_8 nb_ fiha) bin mogg_l,
ih I_ih[l^ J[nfipc]b mf[n_^ `il nb_h) {
nb_ ionfiie cmjligcmcha, Eij_`offs) nb_
jligcm_ qcff \_ `of`cff_^,

Gomnjijj_^8 > gofnc+gcffcih ^iff[l
`cfg !ch nb_ nl[^cncih! i` JVS J]eS`W\U
@\TS`\] %qb[n_p_l nb[n g_[hm& _hncnf_^
;S^O`b[S\b Ib]`S b[m domnaih_ chni
jli^o]ncih, Qb_ `cfg$m jli^o]_lm [l_
h_ainc[ncha qcnb Oi\_ln Aop[ff `il nb_
f_[^ ,,, C[s_ Aoh[q[s$m h_rn `cfg qcff
\_ LWQYg*Pb_$ff \_ ^cl_]n_^ \s D_ila_
@oeil ,,, Qb_ f[n_mnP_hmollioh^ `_[n+
ol_) H]ZZS`Q]OabS`(b[m ij_h_^ ni aii^

AFSAG&Q
FMKC MDRFC B?JJ?Q

KMRMPAWAJC AJS@
KMLB?W

Ajpiomt +U`no`mi
@\i_ 7kh

QSLB?W
03^ @gjj_tn

03^ Q^m`rn
0+2kh

Q?RSPB?W
N\odj I`b N\mot
0kh odg=

UCBLCQB?W
Njjg Rjpmi`t

6kh

QSLB?W
Qo`\f Mpo \o 3kh 304+71071./7 F\nf`gg) B\gg\n

M[a_ 2. QbcmT__e8 J[s /2+0.

@%%*
8'/%

@L ),,,
!)l8)

@f]Gi8
+_h
;+

O< C
&'/%
!$]i@F {
Gi..G8o{,,,
{{ ][

_h _h[88Z
''"*
9/%4#%%%
qvq,Z
%%%%,3'
6<?
.'6
6<@f

_h8cB

_h
0

%!m+
h
_h
!%A
i
i
m+
v
i
]8
dG
0
f<
n8
h
0
v

100. L, Ddoucpbc
304+710.

A[ff[m g
9x
+:
_h
]
8
@f+
\,<
+_
,98,

!$@F

1

g
C

v v

:
][ Kds`_ Bmdifn ?__l g

K 8], +:
C .
N,

0
L g
[88 Cmid`%n v88' 8G8
.

C4?CA7
f<r ,,,,{

< _h
@F,,

f<@F,,
]n 1002 L, Ddoucpbc 80
U 304+7//. +:
v .

B\gg\n 80,,,,G
>7FFO >EKH

g
]n 8G8
ni& f<
q .)4`] 2 USic

_h
@F,, ]_h 8]
< 1,9 r`gg-]``m 80]n
. 988GG88
_h _h
q 8_t vO
q 8G8
18 ]8

_h

v

9_]V >SfV S :bZ^[ gZdY;b^ZV(8Z\Z_b @Z]
QTQ DO>MEF@P

QbcmT__e8 J[s /2+0. M[a_ 2/



?WWZVOb O` G
Icmn_^ b_l_ [l_ \[lm) \iiemnil_m) \[nbm) l_n[cf mbijm) [h^ m_lpc]_m qbc]b QEFP
TBBH FK QBU>P l_]igg_h^m ni iol l_[^_lm,

D> V ELQ IFKBP
Q_r[m D[s Q[me Cil]_ + ?ir 0.14/,, Rhcp_lm[f

@cns)QU 56/26
>omnch++%3/0&+255+4477
?ls[h-@iff_a_ Pn[ncih(D[p Pno^_hn P_lpc]_m)

C)L,?r 6/.7) tcj 55622++%5/1&+624+0247
A[ff[m++%0/2&+526+457.
B[mnQ_r[m++%0/2&+526+0767
Ciln Tilnb+%6//&+113+41./
Eiomnih+Y5/1&+006+/3.3
P[h >hnigi++%3/0&+511+51..

>RPQFK >ARIQ ?LLHPQLOBP
>ff >g_lc][h K_qm+0310 Do[^[foj_+256+.000
Jl, M__j_lm + 0/1 B,4nb Pnl__n + 256+.021

>RPQFK ?>QEP
@fo\ >omnch+ 1.6 T,/4nb Pnl__n Z, 254+5764

>RPQFK @ERO@E
J_nli @iggohcns+2.6 T,01l^ Pn,+237+5/67

>RPQFK ILRKDBP
>omnch@iohnls + 5.3 O_^ Ocp_l + 250+.2/6
Clc_h^m$ Iip_lm + 000 B,4nb + 256+344/
K_q >j[lng_hn+0606 Oci Dl[h^_+256+.002
Mlcp[n_@_ff[l + /00/ T,4nb + 255+.165

>RPQFK LOD>KFW>QFLKP
D[s @igg, Pp]m,+011. Do[^[foj_+255+4477

?B>RJLKQ ILRKDB
@fo\ Q[\ii +354. Miln >lnbol O^,+613+7275

A>II>P ?>QEP
@fo\ A[ff[m + 04/4 Pqcmm

A>II>P @ERO@E
J_nli @iggohcns + 05./ O_[a[h + 304+400/

A>II>P @ILQEFKD
Bgjilcog + 170/ @_^[l Pjlcham + 306+502/
Rhcih G[]e + 17/6 @_^[l Pjlcham + 306+74..

A>II>P E>FO P>ILKP
Qihmilcog + 07.. K,E_h^_lmih + 601+/2/.
Rhcih G[]e + 17/6 @_^[l Pjlcham + 306+74..

A>II>P ILRKDBP
?iin @[gj + 03.6 K,Ccntboab + 601+./16
@bo]em + 1./7 E[me_ff + 304+7107
@l_qmFhh + 100. K,Ccntboab + 304+710.
Acg_hmcih FFF + 04/5 K,M_[lf + 52/+.1..
Goam + 10/6 K,Ccntboab 304+7061
Lf^ Mf[hn[ncih+ /6.5 K,E[lqii^ + 43/+/766
Lh_ T[s Fhh + 03.7 K, Ccntboab + 602+7.41
O[g Oi^ + 1002 K,Ccntboab + 304+7//.
P[mms$m+ 23/4 J]Hchh_s + 304+7106
P_lpc]_ Pn[ncih + 10/3 KcC$Fntboab+ 304+7.03
Pq[gjnl[mb+1./2 Qbli]egilnih+ 304+7/62
Poh^[h]_ Hc^ + 2.03 J[jf_ + 304+7/51
Q_r$mO[h]b + 2//5 J[jf_ + 304+71.0
Q,G,$m + 11.5 J]Hchh_s + 304+7146

A>II>P ?LLHPQLOBP
Ii\i ?iiembij +17/5 @_^[l Pjlcham+300+//10 CLOQ TLOQE ?LRQFNRB

>ff Qb[n G[tt + 037 ?[cf_s + 113+.010

CLOQ TLOQE @ERO@E
>a[j_ J@@ + 1.02 Cill_mn>p_ + 207+3153

$l,_mnih %/F,_hn,_l

Gv[lg[nv

CLOQ TLOQE ILRKDBP
>o\$m + /1.6 Pn,Iiocm + 705+700.
?[cf_s Pn,Tb_l_biom_ + 037 ?[cf_s + 113+.010
A[^^s G[]e$m+ 3//3 T_ffpc_q + 705+7/53
Fh+?_nq__h@fo\ + 5.2 @[lliff + 113+.470
Icnnf_Iio Iio$m+320. G[]em\ili Eqs+402+.24.
43/ @fo\ + 43/ P, G_hhcham+ 110+.523
Qb_ Lnb_l Mf[]_ + 01.6 T,5nb + 113+.364

CLOQ TLOQE OBPQ>RO>KQP
>o\$m + /1.6 Pn,Iiocm + 705+700.
A[^^s G[]e$m+ 3//3 T_ffpc_q + 705+7/53

COBB
ABIFSBOV

MELKB8
146+/144

D>ISBPQLK ?>QEP
Hih Qcec + 00. 01-Ql_gihn Pn, + 541+7564

D>ISBPQLK ILRKDBP
Hih Qcec + 0/2 01-Ql_gihn Pn, + 541+7.1/

D>ISBPQLK LOD>KFW>QFLKP
D[fp_mnihD[s Pi]c_ns 540+2725

QbcmT__e8 J[s /2+0.

02zELRO
BJBODBK@V
47/z40/3

 FFYYFYYf4..3> ?BOHPEFOB
A>II>P) QBU>P

M[a_20
{

@vGJCg%DE'%88E
HTR8'%8TRAFD8

037 ?[cf_s Pnl__n) Ciln Tilnb 113z.010

;^dVbdSZ^Vb_WdYVOVSb
'-533'

HSLC 4oc \i_ HSLC 5oc

/ mnjlct_ "/ ... ][mb
0h^ jlct_ " 1.. ][mb
1l^ jlct_ " 0.. ][mb

BKQOV CBB "53,..

>MMIF@>QFLKCLOJP >Q QEB ?>O LO ?V J>FI
037 ?[cf_s Pnl__n)Ciln Tilnb) Q_r[m 54//5

A>II>P LOD>KFW>QFLKP
D[s Mifcnc][f@[o]om+?r 00111tcj 53000 30/+/22/

A>II>P MELQLDO>MEBO
Oi\_ln%QTQ& + 22/3 Ac]e[mih + 300+2043

A>II>P >KQFNRBP
Jce_$mQbcham+1/14Oionb_-Pn_,/.2+526+.0/. A>II>P MF@QROBCO>JBP

@i^^chanih + 170/ @_^[l Pjlcham + 306+502/

60/+/77. BI M>PL ILRKDBP
M_nPbij + 6.. B,P[h >hnihci + 310+750/

0 E>MMVELROP
fL[g +/0hiih

2jg +5jg
Jihz P[n

COBB AO>CQ ?BBO
Qo_m$ Qbolm

//jg +/0gc^hcf^fn
Poh^[s E[jjs Eiol

/0 hiih +3jg
?fii^s J[ls) P]l_q^lcp_l

[h^ Dl_sbioh^m ,,,,3.]

QbcmT__e8 J[s /2+0.

ijr jm i`q`m
217 U, Ko, Fjpnoji

Fjpnoji) R`s\n 226+6244

LMPRFQGBC%QMLC ?LB MLJW

I8 JKH;8 N ;H8> I?FMI
!Kdnn P\^c`gg` \i_ F`m

Ljmocnd_` P`qp`!
BSBOV 0h^ $ 2nb P>QROA>V

F^S\ 5 ;Oga %5O[).^[&
9* N*F*9*7>cga $ >OZaMSZQ][S

Lo+ ,B\gg\n

{
T, Jn Eiomnih &H'

88B
vv,,,,

Eiomnih 8C

v,,)
/23

M[a_21



@CCP $ UGLC
QCR+SNQ

MNCL /. [g odg

F?NNW FMSP
3+5kh

QSLB?W
/0+1kh

/0/6 J``g\i_
?_nq__h P[h G[]chni

# @[lifch_
437+..2.BRVS8TOXQKV\

ELRPQLK >ARIQ ?LLHPQLOBP
>`n_l A[le 12.. Ql[pcm + 30/+7635
@[ln_l$mT[l_biom_ + /0./ Oc]bgih^
Ach_lmK_qm + 0.2 T_mnb_cg_l + 306+673.
D[mfcabn 13/7 ?_ff[cl_ + 443+7373
Jl,M__j_lm /+ 30.. Q_f_jbih_ O^ + 427+7/1.
Jl,M__j_lm 0 + 211. Oc]bgih^
Jl,M__j_lm 1 + 32.4 >clfch_ Alcp_+ 47/+7156
Jl,M__j_lm Dfils Eif_ + 07.. C[hhch
Pno^t K_qm + //10 T,>f[\[g[

ELRPQLK >ARIQ JLSFB QEB>QOBP
Cl_h]b No[ln_l + 10./ Iiocmc[h[ + 305+.560
Jchc M[le + 07.5 P,J[ch + 306+366/

I_pc$m + 02.. ?l[tim + 306+6415
Ii]e_l + /510 T_mnb_cg_l + 306+6622
J[ls$m + /.00 T_mnb_cg_l + 306+663/
Jc^hcn_ Poh + 312 T_mnb_cg_l + 304+53/7
Kiq il K_p_l+217 T,Jn,Eiomnih+ 226+6244
Lf^ Mf[hn[ncih +0.0. Hcjfcha + 300+0131
McheBf_jb[hn + /0/6 I__f[h^ + 437+..2.
O_^ @[lj_n Fh + 7.3 Tii^liq + 306+7760
Pcfp_l?off_n + /..3 @[fc`ilhc[ + 306+7431
Qsjbiih Q_mmc_m+ /.7 Qo[g + 304+411/
Rh]f_ @b[lfc_m+ 6.3 M[]c`c] + 307+5266
S_hnol_+K + 0701 P, J[ch + 306+7175

ELRPQLK LMQF@>I?LRQFNRB
Pj_]m i` Eiomnih +25.7 Oc]bgih^ +404+//4/

ELRPQLK >ASBOQFPFKD >DBK@FBP ELRPQLK LOD>KFW>QFLKP
?off_n Bhn_ljlcm_m+12.. Jihnlim_+ 304+6.6/ Bjcm]ij[f-Fhn_alcns + 300+.7// il 304+.2/.
O,D,P[ofn_l + 4105 >mb]li`n + 555+2/0/ D[s Mifcnc][f@[o]om+6/3E[qnbilh_+ 304+0446
QTQ Dl[jbc]m + ///. Iip_nn + 305+7/// Jihnlim_ >]ncpcnc_m@_hn_l 304+0446

ELRPQLK ?>QEP
@fo\ Eiomnih 00.3 C[hhch +
Jc^niqh_ Pj[ + 1/.. C[hhch +

ELRPQLK MBQ@BKQBOP
437+2776 >#> M_n@_hn_l+/416 T_mnb_cg_l+305+..45
300+0157 I_ ?l[h]b + 0.23 T,>f[\[g[ + 304+1./.

M_nPbij # ?cl^ @fchc]+/./. Qo[gv37+154.
ELRPQLK @ERO@EBP

/0/2 Gi_ >hhc_J@@O 304+6011

ELRPQLK @ILQEFKD
@finb_m@cl]ocn + 7.. Iip_nn +
Rhcih G[]e + 2.03 T_mnb_cg_l +

ELRPQLK MELQLDO>MEBOP
?lc[h %QTQ&+ ///. Iip_nn + 305+7///

305+.331 Dfph^[ + 302+..50 il 306+/431

400+1/.. ELRPQLK OB>IQLOP
Gcg Eiffigih 30/+.056

ELRPQLK AFPQOF?RQLOP
?off_n + ?ir 13/1) Wcj55../ + 304+6.6/ ELRPQLK OBPQ>RO>KQP

>ohnc_ J[g_$m+0056 T,Eif]ig\_+44/+375.
ELRPQLK CILTBOP-MI>KQP Qqi Dl__e ?linb_lm+ 10/3 P,J[ch + 306+5/51

Do_hnb_l Cfiq_lm +0.1. T ,>f[\[g[ +301+0606

ELRPQLK I>RKAOV # AOV @IB>KFKD Bp_$m
Pchaf_P_lpc]_m+ /40/ T_mnb_cg_l+ 302+734.

ELRPQLK ILRKDBP
Qb_ ?[lh + 5/. M[]c`c] +
?lc[l M[n]b + 0072 Eif]ig\_ +
@iohnlsmc^_ + /100 T_mnb_cg_l +
A_jimcnils Qqi + 2./ J]Diq_h +
A_niol + /3.2 T_mnb_cg_l +
Brcf_ + /.// ?_ff +
Ec+Icn_O[h]b + 46.. J[ch +
Fhmc^_Lonmc^_+ /1/6 T_mnb_cg_l+

306+7205
443+7456
305+7.5/
302+5310
306+7330
437+.231
306+651.
306+6.27

ELRPQLK TLJBK$P @IR?
3/.0 >clfch_ + 47/+7223

LABPP> ILRKDB
Jcmns ?fo_ @fo\ + 2/3 K,G[]emih + 115+7415

P>K >KQLKFL ILRKDBP
Qb_ @l_q + 1.7 T,J[le_n + 001+.111
BFG[l^ch + /.4 K[p[lli + 001+5/55
Mf[saclf@fo\ + /3/0 ?[mm_ + 510+3607

QBU>P QO>SBI >DBK@V
Q_ll[]_ Ql[p_f+446 T_mn\ols Pko[l_+507+77/6

QbcmT__e8 J[s /2+0.M[a_22
{

*&0"#> 62==9=
I:))*W

HDUSTON
(')"$&(&

Y 
vLQ$@v8H22S9=. 2v QEB

GBvv H)TPDNW33990/9W5>v {{fl $E353QR/:
D9;; 35 995RLHFihW-b8L )- \\

GG !

9

W*? 9=5%'U*L&7B( ++@@@)`8HS**9 IP78!UW
WK%&!$%&919*+*%&@Mh` S3LU !

W33UL &%*T4RZZ+%)"RbAIj+@]hb(
," (Q((hIF"Z$G+h`H@:$J& 2;93B$

"*,J)W B3-!=:&*=# @+h8Z2g*+

Tdndojpm joc`m gj^\odjin8
Km,N``k`mn/+30.. R`g`kcji` P_-Km,N``k`mn0+211. Pd^chji_-Km,N``k`mn 1+32.4 ?dmgdi`

?SQRGL80/1 C,4oc

QbcmT__e8 J[s /2+0. M[a_23



7 W/,,AIJEH;
7D: 7

M>EB; BEJ
CEH;*

D;MW/,,AI
Wb_]

9EBJ
J7H=;J
,QB>J

gSdTYW_bdYV

IJK:P J7DA JEFI

--/. -# 7B7W/7C7
>EKIJED (J;N7I

QbcmT__e8 J[s /2+0.

?Z\\R

M[a_ 24

,)

DA9CG
:P/6:C7L=:5G

GL R?KNCP+NPMMD @MRRJCQ MP /0 TG?J
@MVCQ ?R WMSP JMA?J BC?JCP

QMJC BGQRPG@SRMP

F79?<?9 M;IJ;HD :?IJH?8KJ?D= 9EHF*
/23 KGQQGMLQRPCCR) Q?L DP?LAGQAM) A?, 72/.3

&6..' 005+21/6 { Gi A\gdajmid\ &2/3' 40/+27..

<39; >A67A 5DBC><7AB.
FSTMVcd CSZ\ EbUVb + RV

N)M) @MV 1645) Q?L DP?LAGQAM) A?) 72//7

+++ @RJQ, %Q "4,.. &0 ajm "/.,..'
[[ @MVCQ!) "7,.. &0 ajm "/5,..' v

L?KC [

?BBPCQQ [

AGRW QR?RC XGN% [

KMLCW MPBCPQ PCACGTC Q?KC B?W QCPTGAC

%`&++$x
%<G
!$o+ x
!7"=

a+ !

5  
T :!&

W .

i
i

v

@CA8&&) v

/ ,<7

QbcmT__e8 J[s /2+0. M[a_ 25


