




>TKMDQ@AHKHC@C 8NAK@BHNM@K
@K 9HDRFN CD /DR@RSQDR DM

-NKHUH@

&$%'

Jchcmn_lci ^_ Mf[hc�][]c|h ^_f A_m[lliffi * JMA
Cih^i ^_ Mi\f[]c|h ^_ f[m K[]cih_m Rhc^[m * RKCM>

Rhc^[^ ^_ >hwfcmcm ^_ Mifznc][m Pi]c[f_m s B]ih|gc][m * RA>MB



>=4609,-343/,/ 87-4,.376,4 ,4 930;17 /0 /0;,;<90; 06 -743>3,

/DQDBGNR 9DRDQU@CNR

Bmn_ ^i]og_hni `o_ _f[\il[^i jil f[ Rhc^[^ ^_ >hwfcmcm ^_ Mifznc][m Pi]c[f_m s B]ih|gc][m &RA>MB'
^_f Jchcmn_lci ^_ Mf[hc�][]c|h ^_f A_m[lliffi+ Po jli^o]]c|h s jo\fc][]c|h ]ihn| ]ih _f [jisi
�h[h]c_li s [mcmn_h]c[ ny]hc][ ^_f Cih^i ^_ Mi\f[]c|h ^_ f[m K[]cih_m Rhc^[m &RKCM>'+

,TSNQHC@CDR 9DRONMR@AKDR

J[lz[ Cyfcr A_fa[^cffi @[g[]bi) Acl_]nil[ D_h_l[f Bd_]oncp[) RA>MB

Jclh[ J[lcm][f >s[pclc) Po\^cl_]nil[ ^_ Mifznc][ J[]li_]ih|gc][) RA>MB+

Bf Jchcmn_lci ^_ Mf[hc�][]c|h ^_f A_m[lliffi `ig_hn[ f[ ^c`omc|h ^_ mo nl[\[di s j_lgcn_ l_jli^o]cl
j[ln_m ^_ _mn_ ^i]og_hni mc_gjl_ s ]o[h^i m_ ]cn_ f[ `o_hn_+

/HRD_N# CH@FQ@L@BH`M D HLOQDRH`M

� B^cnilc[f Dl_]i m+l+f+

Q_f+,C[r7 //-1///

B*g[cf7 al_]icgjl_hn[=s[bii+_m

/DO`RHSN 4DF@K

1 * . * . * .3 * M+L+

� Rhc^[^ ^_ >hwfcmcm ^_ Mifznc][m Pi]c[f_m s B]ih|gc][m &RA>MB'

M[f[]ci ^_ @igohc][]cih_m) Mcmi .5 >p+ J[lcm][f P[hn[ @lot) I[ M[t) ?ifcpc[

 Q_fy`ihim7 &(26.' / � /0422./) /0413/5

 C[r7 &(26.' / �/04/000

@ill_i _f_]nl|hc]i7 o^[j_=o^[j_+ai\+\i

T_\mcn_7 qqq+o^[j_+ai\+\i

@[mcff[ jimn[f7 ./-54) I[ M[t E_]bi _ cgjl_mi _h ?ifcpc[) /-.2

0PTHON <]BMHBN

Oif[h^i Diht[f_m J[lnzh_t) RA>MB

Oihhc_ T+ I|j_t @bwp_t) RA>MB

Jclh[ J[lcm][f >s[pclc) RA>MB

0CHBH`M

J[l]i Oi^lcao_t @ill[f_m

>HRT@KHX@CNQ CD 5@O@R 3MSDQ@BSHUNR

A[pc^ Dillcnc Jcl[h^[

,RHRSDMBH@ <]BMHB@

>h[ >ha[lcn[ Kiao_l[) RKCM>

Oif[h^i M[l^i) RKCM>

0PTHON CD @ONWN

Eil[]ci S_l[

Icfc[h O_s_m M[h^i) L@E>

Go[h @[lfim Pilc[) TCM

Oi^lcai Scff[pc]_h]ci) @iij_l[]c|h Poct[ _h
?ifcpc[

Sife_l Pcnn[) @iij_l[]c|h Poct[ _h ?ifcpc[

D[\lc_f[ @[ll[m]i

G[cli I|j_t

@[lfim J[lc[][

Oih[f^ @f[pcdi

A[hc_f ?il^[

Go[h @[lfim Pilc[

J|hc][ M[]b_]i

C_lh[h^i I[h^[) RA>MB



8QDRDMS@BH`M

I[ Rhc^[^ ^_ >hwfcmcm ^_ Mifznc][m Pi]c[f_m s B]ih|gc][m &RA>MB'
s _f Cih^i ^_ Mi\f[]c|h ^_ f[m K[]cih_m Rhc^[m &RKCM>) jil
mo mcaf[ _h chafym' �lg[lih oh Mf[h >ho[f ^_ Ql[\[di j[l[ f[m
a_mncih_m /-.1 s /-.2 ]ih _f jlij|mcni ^_ _f[\il[l oh _mno^ci
mi\l_ f[m ][l[]n_lzmnc][m _]ih|gc][m) mi]c[f_m s ^_gialw�][m ko_
mih ^_n_lgch[hn_m j[l[ f[ pofh_l[\cfc^[^ ji\f[]cih[f [f lc_mai
^_ ^_m[mnl_m _h ?ifcpc[+ Bf _mno^ci `ilg[ j[ln_ ^_f jli^o]ni
mc_n_ �@[j[]c^[^_m ^_ Rhc^[^_m ^_f Di\c_lhi Ciln[f_]c^[m j[l[ 
_f >hwfcmcm ^_f @_hmi s Mli^o]]c|h s omi ^_ A[nim j[l[ Mifznc][m
M}\fc][m� _h _f g[l]i ^_f Mf[h ^_ >]]c|h ^_f Mlial[g[ M[zm 
mom]lcni _hnl_ _f Di\c_lhi ^_f Bmn[^i Mfolch[]cih[f ^_ ?ifcpc[ s
_f RKCM>+

Bmn__mno^ci jlijil]cih[ oh[ g_^c]c|h^_ f[pofh_l[\cfc^[^^_ fim
gohc]cjcim ^_ ?ifcpc[ [hn_ choh^[]cih_m) m_koz[m) al[hct[^[m s
b_f[^[m) _h \[m_ [ ch`ilg[]c|h ^_ [g_h[t[m ^_f ?[h]i Joh^c[f
s ^[nim ^_f @_hmi K[]cih[f ^_ Mi\f[]c|h s Scpc_h^[ /-./ ^_
?ifcpc[+ >^_gwm ^_ c^_hnc�][l fim gohc]cjcim gwm pofh_l[\f_m
[hn_[g_h[t[mh[nol[f_m)_h _f_mno^cim_ c^_hnc�][h f[mp[lc[\f_m
ko_ mih ^_n_lgch[hn_m j[l[ f[ pofh_l[\cfc^[^ [ ][^[ oh[ ^_ f[m
[g_h[t[m+ Iim l_mofn[^im ^_ _mn_ [hwfcmcm ]ihnlc\oclwh [ ^_�hcl
]ih g_dil jl_]cmc|h f[m jifznc][m s _mnl[n_ac[m ^_ ^_m[lliffi)
^_\c^i [ ko_ j_lgcnclwh _h`i][l f[m jifznc][m ilc_hn[^[m [ f[
l_^o]]c|h mimn_hc^[ ^_ f[ pofh_l[\cfc^[^ s _p[fo[l _f l_mofn[^i
^_ _mn[m jifznc][m) ]ihnlc\os_h^i [mz [ a_h_l[l g_ni^ifiaz[m
s aoz[m ^_ jf[h_m ^_ _g_la_h]c[) [mcah[]c|h ^_ l_]olmim s
_mnl[n_ac[m ^_ nl[hm`_l_h]c[ ^_f lc_mai+

@igi j[ln_ ^_ fim jli^o]nim ^_f jlis_]ni) _rcmn_ oh[ [jfc][]c|h
^cacn[f _h `ilg[ni @A ko_ []igj[{[ [ _mn_ _mno^ci s ko_
]ihnc_h_ oh g[j_i gohc]cj[f chn_l[]ncpi ^_ f[m [g_h[t[m) f[m
p[lc[\f_m om[^[m s fim l_mofn[^im ^_ pofh_l[\cfc^[^ ^_f _mno^ci+





.NMSDMHCN

Fhnli^o]]c|h ..

.+.+ >hn_]_^_hn_m ./

.+/+ >p[h]_m hilg[ncpim _ chmncno]cih[f_m _h ?ifcpc[ .2

.+0+ Sofh_l[\cfc^[^ [ ^_m[mnl_m7 _mno^cim jl_pcim .3

Sofh_l[\cfc^[^ Mi\f[]cih[f7 @ih]_jno[fct[]c|h s J_ni^ifiaz[ /.

/+.+ Sofh_l[\cfc^[^ /.

/+/+ Sofh_l[\cfc^[^ ji\f[]cih[f s `[]nil_m ^_ pofh_l[\cfc^[^ /0

/+0+ Bmncg[]c|h ^_ f[ pofh_l[\cfc^[^ ji\f[]cih[f /2

Sofh_l[\cfc^[^ Mi\f[]cih[f [ A_m[mnl_m _h ?ifcpc[ /6

0+.+ O_acih_m mod_n[m [ [g_h[t[m ^_ ^_m[mnl_m 0-

0+/+ Sofh_l[\cfc^[^ ji\f[]cih[f 00

0+/+.+ A[nim mi\l_ f[m p[lc[\f_m ^_n_lgch[hn_m j[l[ f[ pofh_l[\cfc^[^ 01

0+/+/+ Fgjiln[h]c[ ]o[fcn[ncp[ ^_ f[m p[lc[\f_m ^_n_lgch[hn_m
j[l[ f[ pofh_l[\cfc^[^ 03

0+0+ Sofh_l[\cfc^[^ ji\f[]cih[f [ choh^[]cih_m 05

0+1+ Sofh_l[\cfc^[^ ji\f[]cih[f [ m_koz[m 1/

0+2+ Sofh_l[\cfc^[^ ji\f[]cih[f [ al[hct[^[m s b_f[^[m 12

0+3+ Bmno^cim ^_ ][mi 2-

0+4+ Sofh_l[\cfc^[^ ji\f[]cih[f [ g}fncjf_m [g_h[t[m 20

0+5+ Sofh_l[\cfc^[^ ji\f[]cih[f s pofh_l[\cfc^[^ [fcg_hn[lc[ 20

>jfc][]cih_m Mlw]nc][m ^_ fim O_mofn[^im 26

1+.+ A_m[lliffi ^_f ]ihi]cgc_hni 26

1+/+ A_n_lgch[]c|h ^_ jlinincjim ^_ pofh_l[\cfc^[^ gohc]cj[f 3-

1+0+ A_n_lgch[]c|h ^_ l_]olmim j[l[ D^OA 3-

1+1+ A_n_lgch[]c|h ^_ l_]olmim j[l[ [so^[ bog[hcn[lc[ 3-

1+2+ Bf[\il[]c|h ^_ jf[h_m ^_ _g_la_h]c[ s ]ihncha_h]c[ 3.

1+3+ Bf[\il[]c|h ^_ jf[h_m ^_ ^_m[lliffi chn_al[f 3/

1+4+ Izh_[ \[m_ j[l[ _p[fo[]cih_m ^_ cgj[]ni ^_ jifznc][m 31

@ih]fomcih_m 34

?c\fcial[`z[ 4-



>h_ri F7 >hwfcmcm C[]nilc[f ?[s_mc[hi j[l[ _f [hwfcmcm ^_ Sofh_l[\cfc^[^
Mi\f[]cih[f [ A_m[mnl_m K[nol[f_m 46

>h_ri FF7 Dfim[lci ^_ ]ih]_jnim om[^im _h _f _mno^ci 54

>h_ri FFF7 O[hecha ^_ Johc]cjcim 62

Q[\f[ >.+ @bokocm[][ 62

Q[\f[ >/+ I[ M[t 63

Q[\f[ >0+ @i]b[\[g\[ 66

Q[\f[ >1+ Lloli .-.

Q[\f[ >2+ Minimz .-0

Q[\f[ >3+ Q[lcd[ .-1

Q[\f[ >4+ P[hn[ @lot .-2

Q[\f[ >5+ ?_hc .-4

Q[\f[ >6+ M[h^i .-5

>h_ri FS7 >hwfcmcm ^_ fim C[]nil_m ko_ ^_n_lgch[h f[ Sofh_l[\cfc^[^
Mi\f[]cih[f ...

Q[\f[ >.+ Fhoh^[]c|h ..0

Q[\f[ >/+ P_koc[ ..2

Q[\f[ >0+ Dl[hct[^[ ..4

Q[\f[ >1+ E_f[^[ ..6



4HRS@ CD @AQDUH@BHNMDR

?FA ?[h^i Fhn_l[g_lc][hi ^_ A_m[lliffi

?J ?[h]i Joh^c[f

@BM>I @igcmc|h B]ih|gc][ j[l[ >gylc][ I[nch[ s _f @[lc\_

@LB @igcny ^_ Lj_l[]cih_m ^_ Bg_la_h]c[

@LK>O>AB @ihm_di K[]cih[f j[l[ f[ O_^o]]c|h ^_ Oc_maim s >n_h]c|h ^_
A_m[mnl_m s Bg_la_h]c[m

@MB @ihmncno]c|h Mifznc][ ^_f Bmn[^i Mfolch[]cih[f ^_ ?ifcpc[

@OBA @_hnl_ `il O_m_[l]b ih nb_ Bjc^_gcifias i` Acm[mn_lm

ADB> Acl_]]c|h D_h_l[f ^_ Bg_la_h]c[m s >orcfci

ADOM Acl_]]c|h D_h_l[f ^_ Ml_p_h]c|h s O_]ihmnlo]]c|h

ALLB A_]l_ni ̂ _ Lla[hct[]c|h ̂ _f �la[hi Bd_]oncpi ̂ _f Bmn[^i Mfolch[]cih[f

BFOA Bmnl[n_ac[ Fhn_lh[]cih[f j[l[ f[ O_^o]]c|h ^_ A_m[mnl_m

BKPL Bf Kc{i Pionb_lh Lm]cff[ncih

BO Bm][f[ ^_ Oc]bn_l

BQ> Bhnc^[^ Q_llcnilc[f >on|hig[

CLO>AB Cih^i j[l[ f[ O_^o]]c|h ^_ Oc_maim s >n_h]c|h ^_ A_m[mnl_m s
Bg_la_h]c[m

DAJ D_|fiaim ^_f Joh^i

D^OA D_mnc|h ^_ Oc_maim ^_ A_m[mnl_m

DFP Pcmn_g[ ^_ Fh`ilg[]c|h D_ialw�][

EC E_lcn[a_ Cioh^[ncih

F?SJ �h^c]_ ?wmc]i ^_ Sofh_l[\cfc^[^ Johc]cj[f

FKB Fhmncnoni K[]cih[f ^_ Bmn[^zmnc][



FOA �h^c]_ ^_ Oc_mai ^_ A_m[mnl_

FSPJ �h^c]_m ^_ Sofh_l[\cfc^[^ P_]nilc[f Johc]cj[f

J> Ji^_fi ^_ >]]_mi

J>E J[l]i ^_ >]]c|h ^_ Esiai

J>M Ji^_fi ^_ >g_h[t[ Mi\f[]cih[f

J@O Ji^_fi ^_ @ih]oll_h]c[ s O_f[d[]c|h

JMA Jchcmn_lci ^_ Mf[hc�][]c|h ^_f A_m[lliffi

LMP Lla[hct[]c|h M[h[g_lc][h[ ^_ f[ P[fo^

MF? Mli^o]ni Fhn_lhi ?loni

MJ> Mlial[g[ Joh^c[f ^_ >fcg_hnim

MKRA Mlial[g[ ^_ f[m K[]cih_m Rhc^[m j[l[ _f A_m[lliffi

MM> M[lc^[^ ^_ Mi^_l >^kocmcncpi

MSF �h^c]_ ^_ Sofh_l[\cfc^[^ Ml_p[f_hn_

PFK>DBO Pcmn_g[ Fhn_al[^i ^_ Fh`ilg[]c|h K[]cih[f j[l[ f[ O_^o]]c|h ^_
Oc_maim

PFPO>AB Pcmn_g[ K[]cih[f j[l[ f[ O_^o]]c|h ^_ Oc_maim s >n_h]c|h ^_
A_m[mnl_m s Bg_la_h]c[m

PiSF �h^c]_ ^_ Sofh_l[\cfc^[^ Pi]c[f

PR?ABOB Po\m_]l_n[lz[ ^_ A_m[lliffi O_acih[f s >^gchcmnl[ncpi ^_f Di\c_lhi
^_ @bcf_

PSP Poj_lchn_h^_h]c[ ^_ S[fil_m s P_aolim ^_f Di\c_lhi ^_ @bcf_

RA>MB Rhc^[^ ^_ >hwfcmcm ^_ Mifznc][m Pi]c[f_m s B]ih|gc][m

RDO Rhc^[^_m ^_ D_mnc|h ^_ Oc_mai

RKAOL Rhcn_^ K[ncihm Acm[mn_l O_fc_` Lla[hct[ncih

RKCM> Cih^i ^_ f[m K[]cih_m Rhc^[m j[l[ f[ Mi\f[]c|h

RKFPAO L�]ch[ ^_ f[m K[]cih_m Rhc^[m j[l[ f[ O_^o]]c|h ^_f Oc_mai ^_
A_m[mnl_m

SFAB@F Sc]_gchcmn_lci ^_ A_`_hm[ @cpcf

T@AOO @ih`_l_h]c[ Joh^c[f ^_ O_^o]]c|h [ Oc_mai ^_ A_m[mnl_m



0@M\QRIL '

3MSQNCTBBH`M





""

0@M\QRIL '

3MSQNCTBBH`M

Bf _mno^ci ^_ f[ pofh_l[\cfc^[^ ^_ f[m ji\f[]cih_m [hn_ ^_m[mnl_m h[nol[f_m b[ ]i\l[^i
cgjiln[h]c[ [fl_^_^il ^_f goh^i) n[hni _h j[zm_m ^_m[lliff[^im ]igi _h ^_m[lliffi)
^_\c^i [ ko_ f[m j_lmih[m _h oh[ mcno[]c|h ^_ g[sil pofh_l[\cfc^[^ nc_h^_h [
[`lihn[l g[sil_m jyl^c^[m ^ol[hn_ oh ^_m[mnl_+ Bh ?ifcpc[) f[ pofh_l[\cfc^[^ ^_
][^[ l_ac|h m_ nl[^o]_ _h oh cgj[]ni ^cmj[l ^_ fim ^_m[mnl_m _h fim ^c`_l_hn_m
gohc]cjcim7 ][^[ [{i ^c`_l_hn_m _p_hnim h[nol[f_m [`_]n[h [f j[zm) mch _g\[lai
_h ][^[ ][mi s ][^[ [{i fim _`_]nim mih ^c`_l_hn_m) ^_\c^i [ f[ ]ih�aol[]c|h
^c`_l_h]c[^[ ^_ f[ pofh_l[\cfc^[^ _h ][^[ l_ac|h+ I[m jl_]cjcn[]cih_m s m_koz[m)
j[lnc]of[lg_hn_) mih fim `_h|g_him ko_ [`_]n[h al[h j[ln_ ^_ fim gohc]cjcim ^_f
j[zm7 bcmn|lc][g_hn_) _hnl_ /--/ s /-./) 51$ ^_ fim gohc]cjcim ^_ ?ifcpc[ `o_lih
[`_]n[^im jil choh^[]cih_m s 34$ ^_ fim gohc]cjcim `o_lih [`_]n[^im jil m_koz[m
&SFAB@F) /-.1'+

Bf i\d_ncpi ^_ _mn_ _mno^ci _m jli`oh^ct[l _f ]ihi]cgc_hni mi\l_ f[m ][l[]n_lzmnc][m
_]ih|gc][m s mi]c[f_m ko_ b[]_h [ oh[ ji\f[]c|h gwm i g_him pofh_l[\f_) jihc_h^i
yh`[mcm _h fim gohc]cjcim ko_ nc_h_h oh g[sil hcp_f ^_ [g_h[t[ ^_ ^_m[mnl_m _h
?ifcpc[+ Bf _mno^ci \om][ a_h_l[l ]ihi]cgc_hni ko_ j_lgcn[ cgjf_g_hn[l jifznc][m
j[l[ l_^o]cl f[ pofh_l[\cfc^[^ s ^cmgchocl _f cgj[]ni ^_ ^_m[mnl_m _h f[m l_acih_m
gwm pofh_l[\f_m ^_f j[zm+ P_ oncfct[ ^[nim ]_hm[f_m s [^gchcmnl[ncpim j[l[ ][f]of[l
oh ch^c][^il l_acih[f ^_ pofh_l[\cfc^[^ ji\f[]cih[f [ ^_m[mnl_m+ Bf ch^c][^il
j_lgcn_ b[]_l oh l[hecha ^_ fim gohc]cjcim gwm pofh_l[\f_m ^_ ?ifcpc[ _ c^_hnc�][l
koy ][l[]n_lzmnc][m mi]ci*_]ih|gc][m s _mnlo]nol[f_m mih ^_n_lgch[hn_m j[l[ f[
pofh_l[\cfc^[^+

Bmn_ ][jznofi ]ihn_rno[fct[ _f _mno^ci ]ih ch`ilg[]c|h mi\l_ f[ pofh_l[\cfc^[^
ji\f[]cih[f [ hcp_f goh^c[f s h[]cih[f) ch]fos_h^i oh[ ^_m]lcj]c|h mi\l_ _f
^_m[lliffi chmncno]cih[f ^_ f[ a_mnc|h ^_ ^_m[mnl_m _h ?ifcpc[+ Bf _f @[jznofi /
m_ ]ih]_jno[fct[ f[ pofh_l[\cfc^[^ s ^_m]lc\_ f[ g_ni^ifiaz[ ^_f _mno^ci+ Bh _f
@[jznofi 0 m_ [h[fct[ f[ ch`ilg[]c|h ^_f }fncgi @_hmi K[]cih[f ^_ Mi\f[]c|h s
Scpc_h^[ ^_ ?ifcpc[ j[l[ &c' c^_hnc�][l fim `[]nil_m mi]ci*_]ih|gc]im ko_ ilcach[h
f[ pofh_l[\cfc^[^) &cc' ]ihmnlocl oh ch^c][^il ko_ l_mog_ _mnim `[]nil_m _h oh mifi
ch^c][^il l_acih[f ^_ pofh_l[\cfc^[^ s &ccc' l_[fct[l oh l[hecha j[l[ c^_hnc�][l fim
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gohc]cjcim ^_ ?ifcpc[ ko_ mih gwm pofh_l[\f_m [ ][^[ [g_h[t[ _ c^_hnc�][l f[
cgjiln[h]c[ ^_ ][^[ p[lc[\f_ j[l[ f[ pofh_l[\cfc^[^ l_acih[f+ Bh _f @[jznofi 1 m_
^cm]on_ [jfc][]cih_m jlw]nc][m ^_ fim l_mofn[^im s _h _f @[jznofi 2 m_ jl_m_hn[h f[m
]ih]fomcih_m+

'%'% ,MSDBDCDMSDR

I[m ji\f[]cih_m ^_f j[zm s _f goh^i m_ _h]o_hnl[h _h oh[ jimc]c|h ^_ pofh_l[\cfc^[^
^c`_l_hn_ j[l[ [`lihn[l fim [og_hnim _h f[ jli\[\cfc^[^) chn_hmc^[^ s g[ahcno^
^_ fim _p_hnim ]fcg[nif|ac]im _rnl_gim+ Bmn[ jimc]c|h ^c`_l_h]c[^[ cgjfc][ ko_)
[hn_ f[ i]oll_h]c[ ^_ oh ^_m[mnl_ ^_ g[ahcno^ mcgcf[l) f[m ji\f[]cih_m jo_^_h
_rj_lcg_hn[l oh cgj[]ni b_n_liayh_i+ Bf O_]o[^li .+. go_mnl[ jil _d_gjfi ko_
f[m ^c`_l_h]c[m _h f[m ]cl]ohmn[h]c[m jl_*_rcmn_hn_m _h ^im j[zm_m [`_]n[^im jil oh
gcmgi `_h|g_hi) @bcf_ s E[cnz) _rjfc][h f[m g[sil_m i g_hil_m jyl^c^[m _h _mnim
j[zm_m+ Bf l_]o[^li ^_mn[][ f[ cgjiln[h]c[ ^_ [^ijn[l []]cih_m j[l[ l_^o]cl f[
pofh_l[\cfc^[^ ^_ f[m ji\f[]cih_m) gwm [}h _h [ko_ff[m l_acih_m ]ih \[d[ ][j[]c^[^
_]ih|gc][ j[l[ [`lihn[l f[m n[l_[m ^_ l_jimc]c|h s l_]ihmnlo]]c|h+

A_\c^i [ _mn[ pofh_l[\cfc^[^ ^c`_l_h]c[^[) m_ b[h jli^o]c^i cgjiln[hn_m [p[h]_m
_h D_mnc|h ^_ Oc_maim ^_ A_m[mnl_m &D^OA' s _h _f ^_m[lliffi ^_ ]ihi]cgc_hnim
mi\l_ _f n_g[) s m_ b[h _gcnc^i ^_]f[l[]cih_m j[l[ ][h[fct[l ^_ g[h_l[ _`_]ncp[
fim _m`o_ltim ^_ l_^o]]c|h ^_ ^_m[mnl_m ^_ fim ai\c_lhim s fim ila[hcmgim ^_
]iij_l[]c|h+ Bh .656) f[ >m[g\f_[ D_h_l[f ^_ f[m K[]cih_m Rhc^[m [^ijn| _f
J[l]i Fhn_lh[]cih[f ^_ >]]c|h j[l[ _f A_]_hci Fhn_lh[]cih[f _h f[ O_^o]]c|h ^_ fim
A_m[mnl_m K[nol[f_m+ Bh .661 m_ [^ijn| f[ Bmnl[n_ac[ s Mf[h ^_ >]]c|h ^_ Vieib[g[)
[ j[lncl ^_ f[ l_[fct[]c|h ^_ f[ Mlcg_l[ @ih`_l_h]c[ Joh^c[f j[l[ f[ O_^o]]c|h ^_
A_m[mnl_m K[nol[f_m+ Bh .666 `o_ [jli\[^[ f[ Bmnl[n_ac[ Fhn_lh[]cih[f j[l[ f[
O_^o]]c|h ^_ A_m[mnl_m) [ j[lncl ^_ _mn[ _mnl[n_ac[) _h f[ P_aoh^[ @ih`_l_h]c[
Joh^c[f j[l[ f[ O_^o]]c|h ^_ A_m[mnl_m K[nol[f_m) m_ [^ijn| _f J[l]i ^_ >]]c|h
^_ Esiai [ m_l ]ogjfc^i _h fim [{im /--2*/-.2) ]ih _f ]o[f m_ jl_n_h^_ [og_hn[l
f[ l_mcfc_h]c[ ^_ f[m K[]cih_m s @igohc^[^_m+

O_]c_hn_g_hn_) _h g[lti /-.2) m_ ff_p| [ ][\i f[ @ih`_l_h]c[ Joh^c[f ^_ f[m
K[]cih_m Rhc^[m ]_f_\l[^[ _h P_h^[c) G[j|h) _p_hni _h _f ]owf m_ [jli\| _f J[l]i
^_ P_h^[c j[l[ f[ O_^o]]c|h ^_f Oc_mai ^_ A_m[mnl_m &/-.2*/-0-'+

9DBT@CQN '%'

/HEDQDMBH@ DMSQD K@R BNMRDBTDMBH@R CD KNR SDQQDLNSNR @B@DBHCNR DM .GHKD W
2@HS^ CTQ@MSD DK @_N (&'&

@o[h^i @bcf_ s E[cnz `o_lih [`_]n[^im jil n_ll_ginim _h /-.- [g\im j[zm_m n_hz[h
]ih^c]cih_m ^cmnchn[m ^_ ^_m[lliffi s jf[hc�][]c|h j[l[ [`lihn[l ^_m[mnl_m+ A_
[]o_l^i [ ^[nim ^_f ?[h]i Joh^c[f) [ �h[f_m ^_ /--6 @bcf_ n_hz[ oh Fhal_mi K[]cih[f
?loni j_l ]wjcn[ ^_ #om.1+51- MM>) gc_hnl[m ko_ E[cnz a_h_l[\[ #om.+25- MM> jil
j_lmih[+ >^_gwm ^_ _mni) f[ ^_hmc^[^ ji\f[]cih[f _h E[cnz _l[ ^_ 036 b[\cn[hn_m
jil Hg/ gc_hnl[m ko_ f[ ^_ @bcf_ _l[ ^_ /0 b[\cn[hn_m jil Hg/ &?[h]i Joh^c[f)
/-.1') fi ko_ b[]z[ [ f[ ji\f[]c|h _h E[cnz gwm pofh_l[\f_ [ ^_m[mnl_m+ Mil inli
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f[^i) ^_ []o_l^i [f \if_nzh ^_ f[ LKD D_|fiaim ^_f Joh^i ^_f .1 ^_ [\lcf ^_ /-.-)
@bcf_ b[\z[ fial[^i ch]iljil[l g[j[m ^_ lc_mai _h f[ jf[hc�][]c|h ol\[h[ ^_f wl_[
[`_]n[^[ s n_hz[ ]ihmnlo]]cih_m mcmgi*l_mcmn_hn_m o\c][^[m _h wl_[m _rjo_mn[m)
gc_hnl[m ko_ _h E[cnz hi mo]_^z[ _mni &D_|fiaim ^_f Joh^i) /-.-'+

/DRBQHOBH`M

YJ@<

@biko_ _hnl_ jf[][m

J[ahcno^ &BO'

Cl_]o_h]c[ &<4 BO'

Fhn_hmc^[^ J_l][ffc

Pcno[]c|h

Mli`oh^c^[^ [f _jc]_hnli

K}g_li ^_ b[\cn[hn_m

[`_]n[^im

Qmoh[gcm

P_lpc]cim ^_ Mlin_]]c|h @cpcf

@ihmnlo]]c|h Pcmgil_mcmn_hn_

K}g_li ^_ pz]ncg[m

@[m[m ^[{[^[m

B`_]nim ch^o]c^im*jli\[\f_m

^_mfct[gc_hnim

B`_]nim ch^o]c^im*jli\[\f_m

choh^[]cih_m

2@HS^

>nfwhnc]i

@[lc\_*Kiln_[gylc][

4)-

A_m^_ .44-) mifi _mn_

n_ll_gini

FU*UF

.2 eg ^_ Mo_lni Mlzh]cj_

.- Hg

.+2--+---

Ki

Ki

Ki

</--+---

S[lcim gcffih_m

Pz

Pz

.GHKD

M[]z�]i

K[t][*Po^[gylc][

5)5

A_m^_ .640) .0

n_ll_ginim

UF*UFF

.-2 eg KKB ^_

@ih]_j]c|h

02 Hg

/--+---

Pz

Pz

Pz

12/

2--+---

Pz

Pz

> j_m[l ^_ ko_ @bcf_ _mnw `l_]o_hn_g_hn_ [`_]n[^i jil n_ll_ginim s ^_ ko_ f[
g[ahcno^ _ chn_hmc^[^ ^_f n_ll_gini _h @bcf_ _h _f [{i /-.- `o_ g[sil [ f[ ^_
E[cnz) ]igi go_mnl[ fim johnim mi\l_ f[ _m][f[ ^_ Oc]bn_l s _f zh^c]_ J_l][ffc ^_
[g\im _p_hnim) f[m ]ihm_]o_h]c[m ][n[mnl|�][m _h E[cnz `o_lih go]bi g[sil_m ko_
_h @bcf_+ I[m pz]ncg[m giln[f_m _h @bcf_ [f][ht[lih m|fi _f -)/$ ^_ f[ ji\f[]c|h ^_f
wl_[ [`_]n[^[) gc_hnl[m ko_ _h E[cnz ff_a[lih [f .0)0$+ I[m jyl^c^[m _]ih|gc][m _h
@bcf_) [ j_m[l ^_ m_l ][mc ]o[nli p_]_m g[sil_m _h nylgchim [\mifonim) l_jl_m_hn[lih
m|fi _f .5$ ^_f MF?+ Bh E[cnz _f gihni ^_ f[m jyl^c^[m mi\l_j[m| _f .--$ ^_f MF?
&Poj_lchn_h^_h]c[ ^_ S[fil_m s P_aolim ^_f Di\c_lhi ^_ @bcf_) /-./') [`_]n[h^i
f[ ch^_j_h^_h]c[ ^_ f[m �h[ht[m j}\fc][m ko_ b[mn[ _f ^z[ ^_ bis m_ [jis[ _h
l_]olmim ^_ f[ ]iij_l[]c|h &Qb_ E_lcn[a_ Cioh^[ncih) /-.1'+

3RDKQD- 3LKCL CD I@P 8@BHLKDP =KHC@P M@O@ I@ 9LAI@BH]K !(&'*"# DTQO@\CL CD 4D]ILFLP CDI 7RKCL#

/LIDQ\K 2TQO@LOCHK@OHL !(&'&"

Rh[ ^_ f[m jlcilc^[^_m ^_f J[l]i ^_ P_h^[c j[l[ f[ O_^o]]c|h ^_f Oc_mai `o_
_mn[\f_]_l ko_7
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W6@P MLI\QHB@P U MOZBQHB@P M@O@ I@ FDPQH]K CDI OHDPFL CD CDP@PQODP CDADK

A@P@OPD DK RK@ BLJMODKPH]K CDI OHDPFL CD CDP@PQODP DK QLC@P PRP

CHJDKPHLKDP CD SRIKDO@AHIHC@C# B@M@BHC@C# FO@CL CD DTMLPHBH]K CD MDOPLK@P

U AHDKDP# B@O@BQDO\PQHB@P CD I@P @JDK@V@P U DKQLOKL% 2PLP BLKLBHJHDKQLP PD

MRDCDK @MOLSDBG@O M@O@ I@ DS@IR@BH]K CDI OHDPFL MODSHL @ ILP CDP@PQODP# M@O@

I@ MODSDKBH]K U JHQHF@BH]K U M@O@ I@ DI@ALO@BH]K U @MIHB@BH]K CD JDCHC@P

&()'4&(&2 () 01)0&1&'+8. 6 1)204)23& )<'&7 0&1& '&2/2 () ()2&231);#

7@OBL CD .BBH]K CD <281.5# MZOO@EL ()# MZFHK@ '*%

Bh ?ifcpc[) ^ol[hn_ _f j_lci^i /--/ [ /-./ m_ jli^od_lih 1+44- _p_hnim [^p_lmim)
oh jlig_^ci ^_ 100 _p_hnim jil [{i &[fl_^_^il ^_ .+.6 _p_hnim jil ^z[') s _h _m_
j_lci^i n[g\cyh m_ pcpc_lih nl_m _p_hnim ^_ Bf Kc{i s nl_m _p_hnim ^_ I[ Kc{[%+
I[ `l_]o_h]c[ s _f cgj[]ni ^_ _mnim _p_hnim nc_h_h `o_ln_m l_j_l]omcih_m mi\l_ _f
^_m[lliffi _]ih|gc]i s mi]c[f) [f ^_mnlocl i ^[{[l fim g_^cim ^_ pc^[ ^_ f[ ji\f[]c|h
ko_ b[\cn[ f[m l_acih_m [`_]n[^[m jil ^_m[mnl_m) fi ko_ _pc^_h]c[ f[ h_]_mc^[^ ^_
[h[fct[l f[ ch`ilg[]c|h _rcmn_hn_ j[l[ ]ih�aol[l fim j_l�f_m ^_ pofh_l[\cfc^[^
l_acih[f [hn_ f[m ^c`_l_hn_m [g_h[t[m _h ?ifcpc[) [mz ]igi f[ pofh_l[\cfc^[^ gofnc*
[g_h[t[+ Bh _mn_ m_hnc^i) fim l_mofn[^im ^_ [hwfcmcm ^_ _mn_ nl[\[di ]ihnlc\oclwh
[ ^_�hcl ]ih gwm jl_]cmc|h f[m jifznc][m s _mnl[n_ac[m ^_ ^_m[lliffi) ^_\c^i [ ko_
j_lgcnclwh jil oh[ j[ln_) _h`i][l f[m jifznc][m ilc_hn[^[m [ f[ l_^o]]c|h mimn_hc^[
^_ f[ pofh_l[\cfc^[^ s jil inl[) _p[fo[l _f l_mofn[^i ^_ _mn[m jifznc][m) ]ihnlc\os_h^i
[mz [ a_h_l[l g_ni^ifiaz[m s aoz[m ^_ jf[h_m ^_ _g_la_h]c[) [mcah[]c|h ^_ l_]olmim
s _mnl[n_ac[m ^_ nl[hm`_l_h]c[ ^_f lc_mai+

' .KZIHPHP CD LBROODKBH@ CD 2SDKQLP .CSDOPLP CD /LIHSH@# 4DPQHLKDP (&&($(&'(# 6@ 9@V# /LIHSH@ (&'*% 7HKHPQDOHL CD 1DEDKP@#

>HBDJHKHPQDOHL CD 1DEDKP@ 0HSHI !>51205"%MZF% ))
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'%(% ,U@MBDR MNQL@SHUNR D HMRSHSTBHNM@KDR DM -NKHUH@

Bh ?ifcpc[) oh jlcg_l _m`o_lti hilg[ncpi _h n_g[m ^_ D_mnc|h ^_ Oc_mai ^_ A_m[mnl_m
&D^OA' m_ ^[ ]ih f[ jligofa[]c|h ^_ f[ I_s K� /.1-) j[l[ f[ O_^o]]c|h ^_ Oc_maim
^_ /2 ^_ L]no\l_ /---) ko_ ch]foz[ ^_�hc]cih_m) jlch]cjcim) l_mjihm[\cfc^[^_m s
f[ h_]_mc^[^ ^_ ch]focl f[ D^OA _h _f jli]_mi ^_ jf[hc�][]c|h _ chp_lmc|h j}\fc][+
Bmn[ I_s m_ cgjf_g_hn| ]ih oh[ `o_ln_ _m][m_t ^_ chmnlog_hnim g_ni^if|ac]im ko_
^clcd[h _mnim g[h^[nim+ > j[lncl ^_ f[ @ihmncno]c|h Mifznc][ ^_f Bmn[^i jligofa[^[
_h /--6) m_ _mn[\f_]_ _h _f j[zm oh[ pcmc|h ^c`_l_hn_ ^_ ^_m[lliffi) ilc_hn[^[ b[]c[
f[ momn_hn[\cfc^[^ s \[m[^[ _h f[ [lgihz[ ^_ f[ l_f[]c|h ^_f big\l_ ]ih mo _hnilhi)
f[ J[^l_ Qc_ll[+ I[ ]ih�aol[]c|h ^_ l_mjihm[\cfc^[^_m s ]igj_n_h]c[m n[g\cyh
mo`lc_lih gi^c�][]cih_m) [ j[lncl ^_ f[ _rcmn_h]c[ ^_ oh j[zm ]ih [onihigz[m+

Bh nylgchim ^_ _mn[m [onihigz[m) f[ I_s K� 0.) J[l]i ^_ >onihigz[m s
A_m]_hnl[fct[]c|h >h^lym F\w{_t ^_ .6 ^_ Gofci ^_ /-.-) ^_�hc| f[m ]igj_n_h]c[m
_h D^OA ^_ fim nl_m hcp_f_m ^_ ai\c_lhi &]_hnl[f) ^_j[ln[g_hn[f s gohc]cj[f' s ^_ f[m
[onihigz[m ch^za_h[ ilcach[lc[ ][gj_mch[m) l_m[fn[h^i f[ h_]_mc^[^ ^_ ^_m[lliff[l
]ihi]cgc_hni _h f[ a_mnc|h ^_ lc_aim s ^_ f[ cgjf_g_hn[]c|h ^_ ch^c][^il_m j[l[
g_dil[l f[ g_^c]c|h ^_ f[ pofh_l[\cfc^[^ s f[ nig[ ^_ f[m ^_]cmcih_m+

Bh hipc_g\l_ ^_ /-.1 m_ jligofa| f[ I_s K� 3-/) ^_ D_mnc|h ^_ Oc_maim s _h [\lcf
/-.2 _f A_]l_ni Pojl_gi K� /01/ ko_ l_af[g_hn| f[ I_s K� 3-/) jli`oh^ct[h^i fim
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[p[h]_m hilg[ncpim s [domnwh^ifim [ f[ ho_p[ _mnlo]nol[ ila[hct[ncp[ s `oh]cih[f
^_f Bmn[^i Mfolch[]cih[f ^_ ?ifcpc[+ @igjf_g_hn[h^i _mn[ hilg[ncp[) f[ O_mifo]c|h
Jchcmn_lc[f K� ..2) ^_ ./ ^_ g[si ^_ /-.2) ^_f Jchcmn_lci ^_ Mf[hc�][]c|h ^_
A_m[lliffi) chnli^o]_ f[ D^OA s f[ >^[jn[]c|h [f @[g\ci @fcgwnc]i _h f[ jl_*
chp_lmc|h [ j[lncl ^_ f[ a_mnc|h /-.3) j[l[ ko_ _rcmn[ g[sil l_mcfc_h]c[ _mnlo]nol[f s
`oh]cih[f _h fim jf[h_m ^_ ]ihncha_h]c[) ]ih oh[ pcmc|h ^_ ]ihnchoc^[^ ^_ h_ai]cim
_h fim m_lpc]cim _mnl[nyac]im [ f[ ji\f[]c|h+

A_ _mn[ g[h_l[) _f bcfi ]ih^o]nil ^_ f[ D^OA ^_ []o_l^i [f ho_pi g[l]i
hilg[ncpi [onih|gc]i) _m f[ a_mnc|h ^_ ch^c][^il_m) _f jli]_mi ^_ jf[hc�][]c|h s
f[ chn_al[fc^[^ ^_f gcmgi+ Bf ^_m[lliffi ^_f Pcmn_g[ ^_ Mf[hc�][]c|h Fhn_al[f ^_f
Bmn[^i &PMFB' n[g\cyh ]ihmc^_l[ f[ oncfct[]c|h ^_ Fh^c][^il_m ^_ Oc_mai [ hcp_f
gohc]cj[f) _mn[\f_]c_h^i [^_gwm ]igi fzh_[ \[m_ _f [{i /-./+

Iim l_mofn[^im ^_ _mn_ g[l]i dolz^c]i) go_mnl[h oh ]igjligcmi chmncno]cih[f ko_
m_ jf[mg[ _h f[ ch]iljil[]c|h ^_ f[ l_^o]]c|h ^_ lc_mai ^_ ^_m[mnl_m _h f[m f_s_m
m_]nilc[f_m) _h f[ l_j[lnc]c|h ^_ ]igj_n_h]c[m _hnl_ fim hcp_f_m ^_ ai\c_lhi) [mz
]igi _h f[ Mf[hc�][]c|h K[]cih[f s P_]nilc[f &?[h]i Joh^c[f s inlim) /-.1'+

'%)% >TKMDQ@AHKHC@C @ /DR@RSQDR+ 0RSTCHNR 8QDUHNR

Bf _mno^ci ^_ f[ pofh_l[\cfc^[^ ]igi j[ln_ ^_f _mno^ci ^_f cgj[]ni ^_ ^_m[mnl_m
h[nol[f_m m_ chc]c| [ j[lncl ^_ f[ ^y][^[ ^_ fim m_n_hn[) cgjofm[^i jil f[ i]oll_h]c[
^_f n_ll_gini _h @bch[ ^_ .643 ko_ i][mcih| /1/+--- go_lnim !0DKQOD ELO ;DPD@OBG

LK QGD 2MHCDJHLILFU LE 1HP@PQDO# (&'&"+ I[ ^cmjihc\cfc^[^ ^_ ^[nim _h \[m_ [ DFP
s f[ g[sil ][fc^[^ s ][hnc^[^ ^_ gc]li*^[nim j_lgcnc| _f ^_m[lliffi ^_ _mn[ ho_p[
n_gwnc][ _h fim }fncgim [{im+ >^c]cih[fg_hn_) f[ jl_i]oj[]c|h s f[ h_]_mc^[^ ko_
molac| _h f[ ]iij_l[]c|h chn_lh[]cih[f l_mj_]ni [ f[ [mcah[]c|h ^_ l_]olmim _h
n_g[m l_f[]cih[^im ]ih ^_m[mnl_m h[nol[f_m) s f[ g[h_l[ i\d_ncp[ ko_ m_ h_]_mcn[
j[l[ ^_]c^cl ^|h^_ ^_mnch[l _mnim l_]olmim s n_h_l ch^c][^il_m ]f[lim mi\l_ fim
]o[f_m m_ jo_^[ _p[fo[l mo chn_lp_h]c|h) n_lgch| cgjofm[h^i ^cmnchnim jlis_]nim
^_^c][^im [ f[ g_^c]c|h ^_ f[ pofh_l[\cfc^[^+

Bf �h^c]_ ^_ Sofh_l[\cfc^[^ O_f[ncp[) ko_ `ilg[ j[ln_ ^_f �h^c]_ ^_ Oc_mai ^_ 
A_m[mnl_ `ilgof[^i jil _f Mlial[g[ ^_ f[m K[]cih_m Rhc^[m j[l[ _f A_m[lliffi
&MKRA') jil _d_gjfi) _mnw \[m[^i _h f[m n[m[m ^_ giln[fc^[^ ^_ f[m ji\f[]cih_m
_rjo_mn[m jil ][^[ [g_h[t[ s j[zm _hnl_ fim [{im .65- s /--- &M_ffcha s inlim)
/--1'+ Bmn_ ch^c][^il go_mnl[ ko_ f[ g[sil pofh_l[\cfc^[^ l_f[ncp[ [ n_ll_ginim m_
_h]o_hnl[ _h >mc[) Kiln_ ^_ �`lc][ s @_hnli >gylc][) ]ih oh chn_lp[fi ^_ go_ln_m 
^_ .-- [ .-+--- jil ][^[ gcff|h ^_ j_lmih[m _rjo_mn[m+ I[ pofh_l[\cfc^[^ l_f[ncp[
[ ]c]fih_m nlijc][f_m m_lz[ g[sil _h Kiln_ >gylc][) @_hnli >gylc][) L]_[hz[ s
_f mol ^_ >mc[) ]ih oh chn_lp[fi ^_ go_ln_m ^_ .- [ .-- jil ][^[ gcff|h ^_
b[\cn[hn_m _rjo_mnim+ I[ pofh_l[\cfc^[^ [ choh^[]cih_m go_mnl[ m_l g[sil _h
>mc[ s �`lc][) ]ih oh chn_lp[fi ^_ go_ln_m _hnl_ .- s 2-- jil gcff|h ^_ b[\cn[hn_m 
_rjo_mnim+ Mil }fncgi) f[ pofh_l[\cfc^[^ [ m_koz[m go_mnl[ m_l gwm chn_hm[ _h
�`lc][) ]ih oh chn_lp[fi ^_ go_ln_m _hnl_ .+--- [ .--+--- jil ][^[ gcff|h ^_ 
j_lmih[m _rjo_mn[m+



&4./+1'(-.-*'*!$0(.')-0/'.!'.!%-+2,0!*+!#+2'231+2!+/!"0.-5-'

"(

Lnli ch^c][^il \[m[^i _h ^[nim ^_ f[ pofh_l[\cfc^[^ l_p_f[^[) _m _f ^_m[lliff[^i jil
_f Mlis_]ni ^_ Ci]im ^_ pofh_l[\cfc^[^ &Einmjinm' ^_ f[ Rhcp_lmc^[^ ^_ @ifog\c[)
[jis[^i jil _f ?[h]i Joh^c[f &Acff_s s inlim) /--2'+ > ^c`_l_h]c[ ^_f �h^c]_ ^_ 
Oc_mai ^_ A_m[mnl_) _mn_ ch^c][^il m_ honl_ n[hni ^_ ^[nim ^_ giln[fc^[^ ]igi ^_
p[fil[]c|h _]ih|gc][ ^_ jyl^c^[m _hnl_ fim [{im .65.*/---+ Bf ch^c][^il nig[ _h
]o_hn[ ]c]fih_m) m_koz[m _ choh^[]cih_m _hnl_ inlim ^_m[mnl_m ^_ ncji a_if|ac]i+
Bf 2-$ ^_ f[m l_acih_m gwm pofh_l[\f_m [ ]c]fih_m) ^_ []o_l^i [ f[ giln[fc^[^)
m_ _h]ihnl[lz[h _h >gylc][ @_hnl[f s Bf @[lc\_) [^_gwm ^_ f[ ]imn[ _mn_ ^_ >mc[+
Mil inli f[^i) [f nig[l _h ]o_hn[ f[m jyl^c^[m l_mj_]ni [f MF?) f[m l_acih_m gwm
pofh_l[\f_m mih f[ ]imn[ _mn_ ^_ Bmn[^im Rhc^im s @_hnli*>gylc][ s _f @[lc\_+ Bf /-$
^_f n_llcnilci gwm pofh_l[\f_ [ m_koz[m) ^_ []o_l^i [ f[ giln[fc^[^) m_ _h]o_hnl[
_h _f �`lc][ Po\m[b[lc[h[+ A_ []o_l^i [ f[m jyl^c^[m ]igi jil]_hn[d_ ^_f MF?) _f 
/-$ ^_f wl_[ gwm [`_]n[^[ m_ _h]o_hnl[ l_j[lnc^i _hnl_ _f �`lc][ Po\m[b[lc[h[ s 
_f J_^ci Llc_hn_+ Bf /-$ ^_ f[ nc_ll[ gwm pofh_l[\f_ [ choh^[]cih_m m_ o\c][ _h f[
]imn[ _mn_ ^_ ?l[mcf) @_hnli*>gylc][) Fh^c[ s f[ @imn[ Bmn_ ^_ >mc[+ A_ []o_l^i [ f[m
jyl^c^[m _]ih|gc][m ]igi jil]_hn[d_ ^_f MF?) _f /-$ ^_f n_llcnilci gwm [`_]n[^i m_
_h]o_hnl[ l_j[lnc^i _hnl_ Bolij[ ^_f Bmn_ s >mc[+

Lnlim _mno^cim oncfct[lih ch^c][^il_m ^_ pofh_l[\cfc^[^ _h \[m_ [ ch`ilg[]c|h ^_
f[m ]ih^c]cih_m mi]ci*^_gialw�][m jl_*_rcmn_hn_m _h oh[ ji\f[]c|h [g_h[t[^[
j[l[ c^_hnc�][l f[ pofh_l[\cfc^[^ jl_p[f_hn_7 _mno^cim ]igi fim ^_ @onn_l s inlim
&/--0' i @[l^ih[ &/-.-' oncfct[h ch`ilg[]c|h ^_ ^c`_l_hn_m `o_hn_m &]_hmim) ^[nim
[^gchcmnl[ncpim) ]o_hn[m h[]cih[f_m) _hnl_ inlim') j[l[ _p[fo[l f[m ][l[]n_lzmnc][m
^_ f[ ji\f[]c|h l_f[]cih[^[m [ f[ ][j[]c^[^ j[l[ [^[jn[lm_ s [`lihn[l f[ i]oll_h]c[
^_ ^_m[mnl_m7

� Bf �h^c]_ ^_ Sofh_l[\cfc^[^ Pi]c[f &PiSF _h chafym' `o_ oncfct[^i jil @onn_l s 
inlim ij+ ]cn+ j[l[ ]ihmnlocl oh[ g_^c^[ ^_ f[ pofh_l[\cfc^[^ _h fim ]ih^[^im
^_ Bmn[^im Rhc^im) _h \[m_ [ ch`ilg[]c|h ]_hm[f s [^gchcmnl[ncp[ []_l][
^_ f[ ^_hmc^[^ ^_ ]ihmnlo]]cih_m) f[ ^_j_h^_h]c[ _h oh m_]nil ^_ []ncpc^[^
_]ih|gc][) f[ jlijc_^[^ ^_ pcpc_h^[) _nhc]c^[^) i]oj[]c|h s f[ ^_j_h^_h]c[
_h f[ ch`l[_mnlo]nol[+ Iim l_mofn[^im gimnl[lih ko_ ohi ^_ fim ]ih^[^im gwm
pofh_l[\f_m _l[ J[hb[nn[h ?ilioab) ^_\c^i [ mo [fn[ ^_hmc^[^ ji\f[]cih[f+
Mil inli f[^i) H[f[q[i _h E[q[cc _l[ _f m_aoh^i ]ih^[^i gwm pofh_l[\f_) ^[^i
mo hcp_f ^_ ji\l_t[) g[sil ji\f[]c|h ^_ f[ n_l]_l[ _^[^ s f[ _nhc]c^[^ ^_ mom
ji\f[^il_m+ Iim ]ih^[^im g_him pofh_l[\f_m m_a}h _f _mno^ci `o_lih [ko_ffim
]ih \[d[ ^_hmc^[^ ji\f[]cih[f) ]igi _f M[lko_ K[]cih[f V_ffiqmnih_+

� Bf �h^c]_ ^_ Sofh_l[\cfc^[^ Ml_p[f_hn_ &MSF' `o_ oncfct[^i jil _f ?[h]i 
Fhn_l[g_lc][hi ^_ A_m[lliffi &?FA' j[l[ _p[fo[l f[ pofh_l[\cfc^[^ ^_ fim j[zm_m
^_ I[nchi[gylc][ s _f @[lc\_ &@[l^ih[) /-.-'+ Bmn_ zh^c]_ oncfct[ ch`ilg[]c|h
[^gchcmnl[ncp[) zh^c]_m ][f]of[^im jil ila[hcmgim chn_lh[]cih[f_m) ]o_hn[m
h[]cih[f_m s ^[nim ]_hm[f_m j[l[ _p[fo[l f[ pofh_l[\cfc^[^ jl_*_rcmn_hn_ [
hcp_f j[zm+ I[m wl_[m ko_ [\[l][ mih f[ _rjimc]c|h s mom]_jnc\cfc^[^) `l[acfc^[^
mi]ci_]ih|gc][ s f[ `[fn[ ^_ l_mcfc_h]c[ ^_ ][^[ j[zm+ Bf _d_l]c]ci `o_ l_[fct[^i ]ih
oh _h`iko_ _mnwnc]i*]igj[l[ncpi) ]ih ch`ilg[]c|h j[l[ fim [{im .652) .66-)
.662 s /---+ Iim l_mofn[^im go_mnl[h ko_ fim j[zm_m gwm pofh_l[\f_m [f [{i /---
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_l[h G[g[c][) Bf P[fp[^il) Qlchc^[^ s Qi\[ai) O_j}\fc][ Aigchc][h[ s @imn[
Oc][+ Bh f[ g[silz[ ^_ fim j[zm_m f[ l_^o]]c|h _h f[ `l[acfc^[^ mi]ci_]ih|gc][
^_ f[ ji\f[]c|h m_ g[hc`_mn| ]igi oh[ l_^o]]c|h ^_f MSF+

Bh ?ifcpc[) fim _mno^cim ^_ pofh_l[\cfc^[^ s ^_n_lgch[]c|h ^_f lc_mai b[h \om][^i
l_�_d[l f[ l_[fc^[^ h[]cih[f ^_�hc_h^i oh _mj[]ci a_ialw�]i ^_ [hwfcmcm s b[h mc^i
n[hni ]o[fcn[ncpim ]igi ]o[hncn[ncpim+ Iim _mno^cim ]o[fcn[ncpim go_mnl[h j_l�f_m
^_ pofh_l[\cfc^[^ ^_ f[ ji\f[]c|h [`_]n[^[ s mih ]igjf_g_hn[lcim [ fim l_[fct[^im
jil f[ @igcmc|h B]ih|gc][ j[l[ >gylc][ I[nch[ s _f @[lc\_ &@BM>I) /--5') l_mj_]ni
[ f[ p[fil[]c|h ^_ cgj[]ni ^_lcp[^[m ^_ oh _p_hni _mj_]z�]i+ Bh fim }fncgim [{im)
f[ @BM>I [ mifc]cno^ ^_f ai\c_lhi ^_ ?ifcpc[) [jfc][h^i mo g_ni^ifiaz[) _f[\il|
^im _mno^cim j[l[ p[fil[l fim ^[{im _]ih|gc]im) mi]c[f_m s g_^ci[g\c_hn[f_m ^_
fim _p_hnim ]fcg[nif|ac]im ko_ [`_]n[lih [f j[zm+ Bmnim ^i]og_hnim j_lgcnc_lih
^_^o]cl f[ pofh_l[\cfc^[^ _h f[m ji\f[]cih_m [`_]n[^[m jil fim _p_hnim ]fcg[nif|ac]im
^_ Bf Kc{i s I[ Kc{[ _h fim [{im /--3*/--4 s /--5+ Bmnim _mno^cim oncfct[lih
^[nim ^_ f[ Bh]o_mn[ @ihncho[ ^_ Eia[l_m /--0*/--1 s f[ Bh]o_mn[ K[]cih[f ^_
Eia[l_m /--2 j[l[ _p[fo[l f[ pofh_l[\cfc^[^ jl_*_rcmn_hn_8 [^c]cih[fg_hn_) m_
oncfct[lih _h]o_mn[m l_[fct[^[m jil _f Mlial[g[ Joh^c[f ^_ >fcg_hnim &MJ>' _h fim
^_j[ln[g_hnim [`_]n[^im j[l[ _p[fo[l f[ pofh_l[\cfc^[^ l_p_f[^[+ Ictwll[a[ &/-.0')
[h[fct[ n[g\cyh fim ^_mfct[gc_hnim ^_ nc_ll[ i]ollc^im _h _f J[]li*^cmnlcni FS ^_f
gohc]cjci ^_ I[ M[t _h `_\l_li ^_f /-.. s \lch^[ ][l[]n_lzmnc][m mi]ci*_]ih|gc][m
^_ f[m j_lmih[m ^_mjf[t[^[m ko_ i]oj[lih fim ^c`_l_hn_m ][gj[g_hnim+ Bmno^cim
]igi _f �h^c]_ ^_ Di\_lh[\cfc^[^ s Mifznc][m M}\fc][m _h D_mnc|h ^_ Oc_mai ^_ 
A_m[mnl_m &cDLMM' _p[f}[h [ mo p_t f[ pofh_l[\cfc^[^ _h nylgchim ^_ f[ _rcmn_h]c[ ^_
]ih^c]cih_m f_a[f_m) chmncno]cih[f_m s jl_mojo_mn[lc[m j[l[ f[ D^OA+ Bmnim _mno^cim
ch`ilg[h mi\l_ f[m ][l[]n_lzmnc][m ]ill_f[]cih[^[m [ f[ jli\[\cfc^[^ ^_ m_l [`_]n[^i
^[^[ f[ i]oll_h]c[ ^_ oh[ [g_h[t[8 j_li hi i`l_]_h oh[ `ilg[ ^_ c^_hnc�][l koy
gohc]cjcim mih gwm pofh_l[\f_m ko_ inlim _h nylgchim mi]ci*_]ih|gc]im+

Bhnl_ fim _mno^cim [h[fznc]im mi\l_ pofh_l[\cfc^[^ _h ?ifcpc[) ?[h]i Joh^c[f s inlim
&/-.1') oncfct[lih ch`ilg[]c|h [ hcp_f ^_ gohc]cjci j[l[ l_mogcl f[ ch`ilg[]c|h ^_
f[ pofh_l[\cfc^[^ ji\f[]cih[f s m_ ][f]of[lih �h^c]_m ^_ Sofh_l[\cfc^[^ P_]nilc[f 
Johc]cj[f &FSPJ') ko_ ch]iljil[h ch`ilg[]c|h mi\l_ f[m ][l[]n_lzmnc][m ^_ fim
m_]nil_m ^_ m[fo^) [alij_]o[lci) `il_mn[f) pcpc_h^[) _^o][]c|h s nl[hmjiln_+ Bh \[m_
[ fim ^[nim ^_ jyl^c^[m ^_ ][^[ m_]nil a_h_l[^im jil ][^[ [g_h[t[) m_ l_[fct[ oh[
jih^_l[]c|h ^_ fim FSPJ ko_ ^_fcgcn[h f[ pofh_l[\cfc^[^ ^_ f[ ji\f[]c|h j[l[ ][^[
[g_h[t[+ Rh[ ]lznc][ ko_ m_ jo_^_ l_[fct[l [ _m_ nl[\[di _m f[ _f_]]c|h l_f[ncp[g_hn_
mo\d_ncp[ ^_ fim jih^_l[^il_m oncfct[^im j[l[ ]ihmnlocl n[hni f[ pofh_l[\cfc^[^
ji\f[]cih[f ]igi fim FSPJ) fi ko_ [`_]n[ fim l_mofn[^im ^_ f[ ]f[mc�][]c|h ^_ pof*
h_l[\cfc^[^) pifpcyh^if[ ^cm]l_]cih[f+ Bf jl_m_hn_ _mno^ci jl_n_h^_ moj_l[l _mn[
fcgcn[]c|h) [gjfc[h^i _f h}g_li ^_ p[lc[\f_m ^_n_lgch[hn_m ^_ f[ pofh_l[\cfc^[^
s oncfct[h^i oh[ jih^_l[]c|h ^_ f[ cgjiln[h]c[ ^_ _mn[m p[lc[\f_m j[l[ f[
pofh_l[\cfc^[^ \[m[^[ n[hni _h ]lcn_lcim ^_ _rj_lnim _h a_mnc|h ^_ lc_maim s [so^[
bog[hcn[lc[ ]igi _h f[ _pc^_h]c[ jlijil]cih[^[ jil fim ^[nim+
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I[ pofh_l[\cfc^[^ _m _f `[]nil chn_lhi ^_ lc_mai ko_ m_ g[hc�_mn[ [hn_ f[ jl_m_h]c[
^_ oh[ [g_h[t[+ Bm _f jin_h]c[f ^_ oh mod_ni) i\d_ni i mcmn_g[) ^_ mo`lcl ^[{im
i jyl^c^[m [f _mn[l _rjo_mni [ oh[ [g_h[t[) jil fi n[hni _m oh[ ^cmjimc]c|h
chnlzhm_][ [ m_l [`_]n[^i &A_j[ln[g_hni ^_ Bjc^_gcifiaz[ ^_f Jchcmn_lci ^_ P[fo^
^_ @bcf_) /-.-8 ?[h]i Joh^c[f s inlim) /-.1'+ Bmn[ ^cmjimc]c|h chnlzhm_][ ^_j_h^_
^_ f[m j[lnc]of[lc^[^_m ^_ f[m ]igohc^[^_m ko_ _mnwh mod_n[m [ f[ [g_h[t[) jil fi
ko_ f[ pofh_l[\cfc^[^ _m oh ]ihmnlo]ni f[n_hn_ ko_ ^_j_h^_ ^_ f[m ][l[]n_lzmnc][m
_]ih|gc][m s mi]c[f_m ^_ oh[ ji\f[]c|h [g_h[t[^[+
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Bf _mno^ci ^_ f[ pofh_l[\cfc^[^ ]igi j[ln_ ^_f [hwfcmcm ^_f lc_mai ^_ ^_m[mnl_) b[
nig[^i ^im `o_hn_m ^_ ^[nim ko_ jlijil]cih[h ch`ilg[]c|h mi\l_ f[ pofh_l[\cfc^[^
^_ f[ ji\f[]c|h) [hn_m s fo_ai ^_ f[ i]oll_h]c[ ^_ oh ^_m[mnl_+ I[ pofh_l[\cfc^[^ [hn_m
^_ f[ i]oll_h]c[ ^_ oh ^_m[mnl_ _m ]ihi]c^[ ]igi f[ UTKMDQ@AHKHC@C OQD$DVHRSDMSD s
m_ i]oj[ ^_ [h[fct[l f[m ]ih^c]cih_m i `[]nil_m jlijcim ^_ oh[ ji\f[]c|h ko_ ji^lz[h
ch�ocl j[l[ ko_ ymn[ m_[ [`_]n[^[ [hn_ f[ jl_m_h]c[ ^_ oh ^_n_lgch[^i _p_hni+ I[
pofh_l[\cfc^[^ fo_ai ^_ f[ i]oll_h]c[ ^_ oh ^_m[mnl_ _m ]ihi]c^[ ]igi pofh_l[\cfc^[^
l_p_f[^[ s nl[n[ ^_ c^_hnc�][l koy alojim mih fim gwm pofh_l[\f_m) _h \[m_ [ f[m
jyl^c^[m s [`_]n[]cih_m ko_ mo`lc_lih ^ol[hn_ f[ i]oll_h]c[ ^_ oh ^_m[mnl_+

>onil_m ]igi ?iffch s inlim &/--0') Osa_f s inlim &/--3') P[f^[{[*Wilcff[ &/--4'
l_f[]cih[h f[ pofh_l[\cfc^[^ ]ih f[ `[fn[ ^_ ][j[]c^[^_m j[l[ [`lihn[l fim ^_m[mnl_m)
b[]_lf_m `l_hn_) l_mcmncl) l_]oj_l[lm_ i [^[jn[lm_+ Hcha s J[]Dl_ail &/---'
g_h]cih[h ko_ f[ oncfct[]c|h ^_ ][j[]c^[^_m jo_^_ p_lm_ [`_]n[^[ jil ]ih^c]cih_m
_rn_lh[m ko_ _pcn[h ko_ ff_ao_h [ ]ih]l_n[lm_ _h f[ i\n_h]c|h ^_ \c_h_m i m_lpc]cim+
Bmn[ chn_lloj]c|h jo_^_ ^[lm_ jil f[ ^_mnlo]]c|h ^_ fim l_]olmim ^_ f[m j_lmih[m
&b[\cfc^[^_m) []ncpim i nl[\[di' * _m ^_]cl) mom g_^cim ^_ pc^[ * i jil `[ff[m _h _f
jli]_mi ^_ ]ihp_lncl _mnim chmogim _h jli^o]nim ko_ g_dil_h _f \c_h_mn[l ^_ f[m
j_lmih[m &[fcg_hnim) pcpc_h^[) [ao['+

Bf _mno^ci ^_ f[ pofh_l[\cfc^[^ jo_^_ [^koclcl ^cmnchn[m ]ihhin[]cih_m l_mj_]ni
[ fim g_^cim _`_]ncp[g_hn_ _rjo_mnim) jil fi ko_ _m h_]_m[lci ^c`_l_h]c[l _hnl_
Sofh_l[\cfc^[^ Czmc][ s Sofh_l[\cfc^[^ Pi]c[f7

` DXOQJUFGMOMIFI 5]VMHF/ I[ pofh_l[\cfc^[^ `zmc][ _m oh[ `oh]c|h ^_ fim
_f_g_hnim _rjo_mnim+ Ich^_ff &/-.0' ^c`_l_h]c[ _mn[ pofh_l[\cfc^[^ [ j[lncl ^_
f[ pofh_l[\cfc^[^ bog[h[) l_`_lc^[ [ f[m ]ih^c]cih_m \ci`zmc][m l_f[]cih[^[m [
go_ln_) _h`_lg_^[^ i []]c^_hn_m) f[ pofh_l[\cfc^[^ [alij_]o[lc[) l_f[]cih[^[
]ih f[ pofh_l[\cfc^[^ ^_ ]ofncpim s a[h[^i) s f[ pofh_l[\cfc^[^ _mnlo]nol[f)
l_`_lc^[ [ f[ `[fn[ ^_ [^_]o[]c|h ^_ f[m ]ihmnlo]]cih_m s i\l[m ]cpcf_m+

` DXOQJUFGMOMIFIARHMFO/>^c`_l_h]c[^_f[pofh_l[\cfc^[^`zmc][)f[pofh_l[\cfc^[^
mi]c[f m_ ]igjih_ jil ]ih^c]cih_m \[m[^[m _h _f _mn[nom mi]ci*_]ih|gc]i ^_
f[m j_lmih[m ko_ mo`l_h f[ _rjimc]c|h) jil f[m ko_ mih jlij_hm[m [ o\c][lm_
_h wl_[m [fn[g_hn_ _rjo_mn[m s n_h_l ^_�]c_h]c[m _h mo ][j[]c^[^ j[l[
[`lihn[l f[m [g_h[t[m s [^[jn[lm_ &V[lh[f) /--4'+ Bm jil _mi ko_ [onil_m
]igi P[f^[{[*Wilcff[ &/--4' l_f[]cih[h f[ pofh_l[\cfc^[^ mi]c[f [ f[ n_h_h]c[
^_ []ncpim) _hn_h^c^im ^_ f[ `ilg[ gwm _rn_hmcp[) ch]fos_h^i n[hni f[ jim_mc|h
^_ []ncpim `zmc]im ]igi _f ][jcn[f ]ofnol[f s mi]c[f+ Bf ][jcn[f ]ofnol[f m_ l_�_l_
[ ^c`_l_hn_m `ilg[m ^_ ]ihi]cgc_hni) [jncno^_m) _^o][]c|h s p_hn[d[m ko_ oh[
j_lmih[ nc_h_) fim ]o[f_m f_ ^[h oh g[sil _mn[nom _h f[ mi]c_^[^ &?iol^c_o)
.653'+ Bmn_ ][jcn[f jo_^_ m_l nl[hm`ilg[^i _h ][jcn[f _]ih|gc]i i ][jcn[f
mi]c[f+ Bf ][jcn[f mi]c[f mih fim l_]olmim _`_]ncpim s jin_h]c[f_m ko_ m_ ^_lcp[h
^_ f[ j_ln_h_h]c[ _mn[\f_ [ oh[ l_^ mi]c[f ]ih l_f[]cih_m ^_ ]ihi]cgc_hni s
l_]ihi]cgc_hni gonoi gwm i g_him chmncno]cih[fct[^[m &?iol^c_o) .653'+

?[di _f ]ih]_jni ^_ pofh_l[\cfc^[^ mi]c[f) f[ ]ih^c]c|h ^_ ji\l_t[ ^_ f[m j_lmih[m
ji^lz[ p_lm_ l_`ilt[^[ [hn_ f[ `[fn[ ^_ l_]oj_l[]c|h ^_f ][jcn[f ij_l[]cih[f chp_lnc^i)
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l_nl[mi _h f[m ]im_]b[m) i j_lci^im ^_ ^_m_gjf_i f[laim) _hnl_ inlim mo]_mim
&?[h_ld__ s Ao�i) /-./') _limcih[h^i f[ ][j[]c^[^ ^_ f[ ji\f[]c|h j[l[ jl_j[l[lm_)
l_mjih^_l s l_jih_lm_ [hn_ oh _p_hni &@onn_l s inlim) /-.1'+

Mil inli f[^i) f[ pofh_l[\cfc^[^ jo_^_ jl_m_hn[lm_ [ ^c`_l_hn_m hcp_f_m) ^_j_h^c_h^i
^_ mc [`_]n[ [ oh mcmn_g[ _h mo ]ihdohni i mif[g_hn_ [ oh[ j[ln_ ^_f mcmn_g[7

` DXOQJUFGMOMIFI 2ROJHWMYF/ I[ pofh_l[\cfc^[^ ]if_]ncp[ ^_ oh[ h[]c|h) l_ac|h
i ]igohc^[^ _mnw ^_n_lgch[^[ n[hni jil f[m _mnlo]nol[m chmncno]cih[f_m
[ hcp_f ]ofnol[f) _]ih|gc]i s jifznc]i) ]igi jil f[m ]l__h]c[m l_fcacim[m) _f
mcmn_g[ ^_ jlin_]]c|h mi]c[f i f[ jifcnct[]c|h ^_ f[ [so^[ ao\_lh[g_hn[f
&>^a_l) .666'+

` DXOQJUFGMOMIFI 8QIMYMIXFO/ I[ pofh_l[\cfc^[^ ch^cpc^o[f _mnw ^_n_lgch[^[
jil _f []]_mi [ l_]olmim s f[ ^cp_lmc^[^ ^_ `o_hn_m ^_ chal_mi) [mz ]igi f[
jimc]c|h ^_ oh[ j_lmih[ _h f[ mi]c_^[^ &>^a_l) .666'8 _hnl_ ymn[m m_ jo_^_h
m_{[f[l7 f[m ]ihmnlo]]cih_m jl_][lc[m i hi n_h_l []]_mi [ `o_hn_m ^_ ]ly^cni)
_hnl_ inl[m+

'$'$ DXOQJUFGMOMIFI >RGOFHMRQFO Z 5FHWRUJV IJ DXOQJUFGMOMIFI

I[ pofh_l[\cfc^[^ ji\f[]cih[f jo_^_ ^_�hclm_ ]igi f[ pofh_l[\cfc^[^ ]if_]ncp[ `zmc][
s mi]c[f ^_ koc_h_m b[\cn[h oh[ l_ac|h mod_n[ [ oh[ [g_h[t[ _mj_]z�][+ > ^c`_l_h]c[
^_ f[ pofh_l[\cfc^[^ ^_ oh ch^cpc^oi &>^a_l) .666') f[ pofh_l[\cfc^[^ ji\f[]cih[f _m
oh[ pofh_l[\cfc^[^ ]if_]ncp[ jilko_ [`_]n[ [ oh[ ]igohc^[^ ^_fcgcn[^[ jil [fa}h
]lcn_lci a_ialw�]i+

I[ n_ilz[ ^_ f[ a_mnc|h ^_ lc_maim ^_ ^_m[mnl_m ]ihmc^_l[ ko_ _mn[ pofh_l[\cfc^[^
mola_ ^_ f[ chn_l[]]c|h ^_ oh[ m_lc_ ^_ `[]nil_m+ Bmnim `[]nil_m _mnwh l_f[]cih[^im
_hnl_ mz s ^_m]lc\_h _f \fiko_i i ch][j[]c^[^ ^_ oh[ ]igohc^[^ j[l[ l_mjih^_l
[^_]o[^[g_hn_ [hn_ f[ jl_m_h]c[ ^_ oh lc_mai ^_n_lgch[^i) ]ih _f ]ihm_]o_hn_
^_m[mnl_ &Tcf]b_m*@b[om) .660'+ V[lh[f &/--4' i`l_]_ oh[ jlcg_l[ ^_m]igjimc]c|h
^_ f[ pofh_l[\cfc^[^ _h pofh_l[\cfc^[^ `zmc][ s pofh_l[\cfc^[^ mi]c[f+ I[ pofh_l[\cfc^[^
ji\f[]cih[f `zmc][ s mi]c[f jo_^_h ^_m]igjih_lm_ [ mo p_t _h m_cm `[]nil_m ^_
pofh_l[\cfc^[^7 &.' f[ _rjimc]c|h) &/' f[m j_lmih[m ko_ l_koc_l_h [mcmn_h]c[) &0' f[m
]ih^c]cih_m ^_ pc^[) &1' fim _mn[\f_]cgc_hnim ^_ m[fo^ s _^o][]c|h) &2' f[m ^c`_l_h]c[m
_hnl_ alojim mi]c[f_m s &3' f[ ch`ilg[]c|h ^_ jl_p_h]c|h _h oh[ l_ac|h7

.+ Rh jlcg_l `[]nil l_f[]cih[^i ]ih f[ pofh_l[\cfc^[^ _m f[ _rjimc]c|h+ I[ ji\f[]c|h
i]oj[^[ _h []ncpc^[^_m [alij_]o[lc[m _m j[lnc]of[lg_hn_ pofh_l[\f_ [ ^_m[mnl_m
^_\c^i [ mo _rjimc]c|h [ f[ jyl^c^[ ^_ mom g_^cim ^_ pc^[ s jli^o]]c|h &@onn_l
s inlim) /--08 @[l^ih[) /-.-') s[ ko_ _f lc_mai ko_ [`lihn[h _m mcmn_gwnc]i s
fcgcn[ mo ][j[]c^[^ j[l[ ^cp_lmc�][l &>^a_l) .6668 Ich^_ff) /-.0'+ I[ ^_hmc^[^
ji\f[]cih[f) f[ ^_hmc^[^ ^_ pcpc_h^[m s f[ h[n[fc^[^ n[g\cyh mih ch^c][^il_m
^_ _rjimc]c|h) jo_m gc_hnl[m gwm ]ih]_hnl[^[ _mnw f[ ji\f[]c|h _h oh[ l_ac|h)
f[ i]oll_h]c[ ^_ oh[ [g_h[t[ jli^o]clw oh[ jyl^c^[ g[sil s) jil inli f[^i)
oh[ ji\f[]c|h ko_ ]l_]_ lwjc^i n[g\cyh m_ _h]o_hnl[ gwm _rjo_mn[ jil f[m
]igjfc][]cih_m ko_ nl[_ j[l[ f[ jf[hc�][]c|h s f[m []]cih_m ^_ _g_la_h]c[+
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/+ Bf m_aoh^i `[]nil nig[ _h ]o_hn[ [ f[ ji\f[]c|h ko_ h_]_mcn[ ^_ [fa}h ncji
^_ [mcmn_h]c[ j[l[ l_[fct[l mom []ncpc^[^_m ^c[lc[m s j[l[ _p[]o[l _h ][mi ^_
_g_la_h]c[+ I[m j_lmih[m mih gwm jlij_hm[m [ m_l [`_]n[^[m jil ^_m[mnl_m ]o[h^i
mih hc{im) nc_h_h oh[ _^[^ [p[ht[^[ i ]o[h^i ^_j_h^_h ^_ inl[m j_lmih[m j[l[
m[ncm`[]_l h_]_mc^[^_m _mj_]c[f_m &@onn_l s inlim) /---8 Osa_f s inlim) /--38
?[og s inlim) /--5'+ Bmn[m ]ih^c]cih_m ^c�]ofn[h [^_gwm f[ _p[]o[]c|h ^_ _mn_
m_ag_hni ^_ f[ ji\f[]c|h ^ol[hn_ oh ^_m[mnl_+ V[ ko_ f[ ji\f[]c|h ^_ hc{im s
[h]c[him jo_^_ ]ihnlc\ocl [ a_h_l[l pofh_l[\cfc^[^ _h [ko_ffim koc_h_m _mnwh [
][lai ^_ _ffim) n[g\cyh _m cgjiln[hn_ ]ihmc^_l[l f[ n[m[ ^_ ^_j_h^_h]c[ ]igi
ch^c][^il ^_ pofh_l[\cfc^[^8 _mn[ n[m[ l_jl_m_hn[ f[ l_f[]c|h ^_ j_lmih[m g_hil_m
^_ .1 [{im s g[sil_m [ 32 [{im l_mj_]ni [f nin[f ^_ f[ ji\f[]c|h i]oj[^[+

0+ Rh n_l]_l `[]nil ^_ pofh_l[\cfc^[^ ][jnol[ _f_g_hnim ^_ pofh_l[\cfc^[^ [ hcp_f
^_f bia[l i ^_f ch^cpc^oi7 f[ jl_][lc_^[^ ^_ f[ pcpc_h^[) f[ _^o][]c|h) f[ ][l_h]c[
^_ oh [onig|pcf) f[ ji\l_t[) _f []]_mi �h[h]c_li s _f ^_m_gjf_i7

� Iim ^_m[mnl_m [`_]n[h f[m ]ihmnlo]]cih_m _rjo_mn[m s _f ^[{i ^_j_h^_ ^_f
al[^i ^_ l_mcmn_h]c[ ^_ fim g[n_lc[f_m oncfct[^im &Ql[h s inlim) /--6') jil fi ko_
pcpc_h^[m ]ihmnloc^[m ]ih g[n_lc[f_m jl_][lcim mih gwm pofh_l[\f_m [ ^_m[mnl_m+

� I[ _^o][]c|h [jlircg[ f[ ][j[]c^[^ ^_ f[ ji\f[]c|h j[l[ [mcgcf[l 
ch`ilg[]c|h j[l[ f[ a_mnc|h ^_f lc_mai) [mz ]igi f[m [jncno^_m ko_ f[m
j_lmih[m jo_^_h oncfct[l j[l[ l_]oj_l[lm_+

� Pc oh[ pcpc_h^[ ko_^[ ^_mnloc^[ jil oh ^_m[mnl_ i l_mofn[ chb[\cn[\f_) f[ 
ji\f[]c|h mch p_bz]ofim s ^cmn[hn_ [ l_`oacim ko_^[ _h oh[ g[sil jimc]c|h
^_ pofh_l[\cfc^[^ &Ql[h s inlim) /--6') jil fi ko_ f[ ][l_h]c[ ^_ [onig|pcf
jo_^_ oncfct[lm_ ]igi ch^c][^il MOLTU ^_ pofh_l[\cfc^[^+

� I[ ]ih^c]c|h ^_ ji\l_t[ hi m|fi go_mnl[ g_hil ^cmjihc\cfc^[^ ^_ l_]olmim) 
mchi oh ^c`_l_h]c[f _h _f lc_mai ko_ oh bia[l ^_\_ [`lihn[l+ Jc_hnl[m g_hil
m_[ f[ lcko_t[ jl_*_rcmn_hn_) g_hil_m m_lwh f[m ij]cih_m ^_ fim bia[l_m
j[l[ i\n_h_l chal_mim _rnl[m) m_[h f[\il[f_m i jlip_hc_hn_m ^_ ]ly^cnim+

� I[ n_h_h]c[ ̂ _ []ncpim s \c_h_m ̂ ol[\f_m mih n[g\cyh oh ̀ []nil ̂ _ _rjimc]c|h+ 
>hn_ f[ zh�g[ ]i\_lnol[ ^_ m_aolim) f[ jyl^c^[ ^_ _mnim [lnz]ofim hi jo_^_
m_l l_]oj_l[^[ s f[ lcko_t[ ^_ f[ ji\f[]c|h m_ p_ l_^o]c^[) jil fi ko_ _f
[]]_mi �h[h]c_li _m ]f[p_ j[l[ l_]oj_l[l fi j_l^c^i [ ][om[ ^_ oh ^_m[mnl_+

� Bf ^_m_gjf_i _m cgjiln[hn_ ^_\c^i [ ko_ f[ ji\f[]c|h mch oh[ `o_hn_ f[\il[f
][l_]_ ^_ [fn_lh[ncp[m j[l[ jlin_a_lm_ s jo_^_ p_lm_ pofh_l[\f_ &E[l^s) /--6'+

1+ Bf ]o[lni `[]nil ^_ pofh_l[\cfc^[^ _p[f}[ f[ pofh_l[\cfc^[^ ]if_]ncp[ `zmc][ [
j[lncl ^_ f[m chmn[f[]cih_m ko_ mih cgjiln[hn_m _h oh[ mcno[]c|h ^_ ^_m[mnl_+
Qig[ _h ]o_hn[ f[ ][hnc^[^ ^_ j_lmih[m jil _mn[\f_]cgc_hni ^_ m[fo^) fi ko_
j_lgcn_ i\m_lp[l ko_ n[h \c_h jl_j[l[^i _mnw _f gohc]cjci j[l[ b[]_lm_ ][lai
^_ f[m [n_h]cih_m ^_ _g_la_h]c[ [hn_ oh [cmf[gc_hni ^_f l_mni ^_f j[zm+ Mil
inli f[^i) f[m chmn[f[]cih_m _^o][ncp[m) jil f[ ][fc^[^ ^_ mo ]ihmnlo]]c|h) mih
oncfct[^[m ]igi l_`oacim ^ol[hn_ ^_m[mnl_m) jil fi ko_ ]ihnlc\os_h [ l_^o]cl f[
pofh_l[\cfc^[^ ^_ oh[ ji\f[]c|h+
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2+ Bf kochni `[]nil ][jnol[ ch`ilg[]c|h mi\l_ f[ j_ln_h_h]c[ ^_ f[ ji\f[]c|h [ alojim
_mj_]z�]im+Iim alojim nig[^im _h ]o_hn[ mih f[m ji\f[]cih_m ch^za_h[m s fim bia[l_m
^clcac^im jil god_l_m+ P_ b[ moa_lc^i ko_ _rcmn_ ^c`_l_h]c[ _h f[ pofh_l[\cfc^[^
_rj_lcg_hn[^[ jil big\l_m s god_l_m _h _f gig_hni ko_ i]oll_ _f ^_m[mnl_) ^_\c^i
[ ko_ f[m god_l_m ]o_hn[h ]ih g_hil_m b[\cfc^[^_m ^_ moj_lpcp_h]c[) ]igi m[\_l
h[^[l i nl_j[l wl\if_m) ^_\c^i [ ko_ hi `ilg[ j[ln_ ^_ mo `ilg[]c|h &Cc_f^) /-./'+
>^_gwm) ^[^[ f[ ^cpcmc|h ^_ f[\il_m ^_hnli ^_f bia[l) f[m god_l_m mo_f_h i]oj[lm_
^_f ]oc^[^i ^_ [h]c[him s hc{im8 jil fi ko_ mo_f_h m_l f[m }fncg[m j_lmih[m _h
_p[]o[l &@onn_l s inlim) /--08 >^a_l) /--38 Cc_f^) /-./8 @onn_l s inlim) /-.1'+
M[lnc]of[lg_hn_) fim bia[l_m _h][\_t[^im jil oh[ d_`[ ^_ bia[l nc_h^_h [ m_l gwm
pofh_l[\f_m ^_\c^i [ f[ i]oj[]c|h ^_ f[m god_l_m _h _gjf_im ^_f m_]nil n_l]c[lci)
ko_ nc_h^_h [ m_l ^_mnloc^im [hn_ oh ^_m[mnl_ &@onn_l s inlim) /--6'+ Bm cgjiln[hn_
hin[l mch _g\[lai ko_ [f gig_hni ^_ l_]oj_l[lm_ ^_ f[m jyl^c^[m) f[m god_l_m
jo_^_h gimnl[l m_l gwm [jn[m ko_ fim big\l_m+ Cc_f^ &/-./' jil _d_gjfi l_f[n[
_rj_lc_h]c[m _h Eih^ol[m s Ko_p[ Llf_[hm ^ih^_ f[m god_l_m `o_lih gwm jli]fcp_m
[ j[lnc]cj[l _h f[ l_]ihmnlo]]c|h s f[ [^ij]c|h ^_ mcmn_g[m ^_ jl_p_h]c|h s [f_ln[
ijilnohim+ Bmn[ j[lnc]cj[]c|h ch]fos| f[ [^gchcmnl[]c|h ^_ l_`oacim) l_b[\cfcn[l
ch`l[_mnlo]nol[ ^[{[^[ s j[lnc]cj[l _h n[l_[m ^_ l_m][n_) _hnl_ inlim+

I[ j_ln_h_h]c[ ynhc][ n[g\cyh do_a[ oh lif cgjiln[hn_ _h f[ pofh_l[\cfc^[^)
^_\c^i [ ko_ f[ _nhc]c^[^ m_ l_f[]cih[ [f ]ofncpi ^_ jli^o]nim [alz]if[m _mj_]z�]im
ko_ jo_^_h m_l gwm m_hmc\f_m [ f[m choh^[]cih_m &@igcmc|h B]ih|gc][ j[l[
>gylc][ I[nch[ s _f @[lc\_) /--5'+

3+ Bf m_rni s }fncgi `[]nil nig[ _h ]o_hn[ f[ pofh_l[\cfc^[^ ch^cpc^o[f _h _f
][gji mi]c[f [ j[lncl ^_f []]_mi ^_ f[m j_lmih[m [ n_]hifiaz[m ^_ ch`ilg[]c|h
s n_f_]igohc][]cih_m+ Bmn_ `[]nil l_mog_ ch`ilg[]c|h mi\l_ f[ n_h_h]c[ ^_
l[^cim) n_f_pcmc|h s n_fy`ihi) [^_gwm ^_f []]_mi [ chn_lh_n+ Bf []]_mi [ g_^cim ^_
]igohc][]c|h _m cgjiln[hn_ _h f[ _n[j[ ^_ jl_p_h]c|h ^_f ^_m[mnl_ s ^_mjoym
^_ f[ i]oll_h]c[ ^_ ymn_) s[ ko_ [hn_ f[ ][l_h]c[ ^_ g_^cim ^_ ]igohc][]c|h
hi _m jimc\f_ nl[hmgcncl ch`ilg[]c|h ko_ jo_^_ [so^[l [ jl_p_hcl jyl^c^[m
&P[[p_^l[) /-.-' o i\n_h_l [so^[ ^_ inl[m ji\f[]cih_m ]o[h^i s[ b[ i]ollc^i
oh ^_m[mnl_ &?iffch s inlim) /--0'+

(%)% 0RSHL@BH`M CD K@ >TKMDQ@AHKHC@C 8NAK@BHNM@K

Bmn_ _mno^ci mcao_ f[ fzh_[ ^_ f[m chp_mnca[]cih_m gwm lcaolim[m mi\l_ pofh_l[\cfc^[^ s
_gjf_[ [hwfcmcm `[]nilc[f j[l[ [al_a[l _h oh m|fi ch^c][^il oh al[h h}g_li ^_ p[lc[\f_m
ko_ ][l[]n_lct[h [ oh[ ji\f[]c|h pofh_l[\f_+ I[ ^_m]igjimc]c|h ^_ p[lc[ht[ ^_ _mnim
`[]nil_m m_ _gjf_[ j[l[ c^_hnc�][l f[ ]ihnlc\o]c|h ^_ f[m p[lc[\f_m [ f[ pofh_l[\cfc^[^+

Bf [hwfcmcm `[]nilc[f ?[s_mc[hi nc_h_ f[ p_hn[d[ [^c]cih[f ^_ j_lgcncl ]ig\ch[l
oh[ _p[fo[]c|h ]o[fcn[ncp[ ^_ f[ pofh_l[\cfc^[^ *l_[fct[^[ jil _rj_lnim _h [so^[
bog[hcn[lc[ s a_mnc|h ^_ lc_maim* ]ih f[ jih^_l[]c|h ]o[hncn[ncp[ i\n_hc^[ ^_ f[m
p[lc[\f_m ko_ ][l[]n_lct[h f[ pofh_l[\cfc^[^) s[ ko_ [ nl[pym ^_f Q_il_g[ ^_ ?[s_m
f[ _p[fo[]c|h ]o[fcn[ncp[ @ MOHLOH m_ ]ig\ch[ lcaolim[g_hn_ ]ih f[ ch`ilg[]c|h ^_
fim ^[nim j[l[ ]ihmnlocl ch^c][^il_m ^_ pofh_l[\cfc^[^ ko_ nig[h _h ]o_hn[ [g\[m
`o_hn_m ^_ ch`ilg[]c|h+
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P_[ +
-
/ # D<K +

-
*l_acih_m mod_n[m [ oh[ [g_h[t[ l) ko_ `ilg[h oh mo\*]ihdohni ^_f

K*nin[f ^_ l_acih_m+ Pc m_ [aloj[ f[ c h`ilg[]c|h l_f_p[hn_ j[l[ g_^cl f[ pofh_l[\cfc^[^
ji\f[]cih[f _h oh[ U g[nlct ]ih +

-
/ , *p[lc[\f_m ko_ jo_^_h m_l ^_n_lgch[hn_m j[l[

f[ pofh_l[\cfc^[^) jo_^_ oncfct[lm_ [hwfcmcm `[]nilc[f j[l[ l_mogcl _mn[ ch`ilg[]c|h
_h `[]nil_m ^_ pofh_l[\cfc^[^ ji\f[]cih[f "

#
j[l[ ][^[ )$ #"."+

-
l_ac|h+

@[^[ `[]nil ^_ pofh_l[\cfc^[^ ji\f[]cih[f m_ ][f]of[ ch]fos_h^i f[ _p[fo[]c|h
]o[fcn[ncp[ @ MOHLOH mi\l_ f[ cgjiln[h]c[ ^_ f[m p[lc[\f_m j[l[ f[ pofh_l[\cfc^[^
-

#
* ,) .(&+ _h f[ ^_hmc^[^ ^_ jli\[\cfc^[^ ]ihdohn[ -*,("(.(&+(

Bmn[ _p[fo[]c|h ]o[fcn[ncp[ mi\l_ pofh_l[\cfc^[^ ^_ fim _rj_lnim _h [so^[
bog[hcn[lc[,a_mnc|h ^_ lc_maim m_ jo_^_ ]ig\ch[l ]ih ^[nim ^_ p[lc[\f_m
^_n_lgch[hn_m j[l[ f[ pofh_l[\cfc^[^ gohc]cj[f g_^c[hn_ _f Q_il_g[ ^_ ?[s_m)

KC@F?G J _f h}g_li ^_ `[]nil_m) " oh[ g[nlct ]ih f[ cgjiln[h]c[ ^_ f[m p[lc[\f_m
j[l[ ][^[ `[]nil) s # D< g[nlct p[lc[ht[*]ip[lc[ht[ ^_ fim _llil_m ^_f gi^_fi+ Rh "

_mncg[^il ^_ ?[s_m johno[f ^_f `[]nil [al_a[^i ^_ pofh_l[\cfc^[^ ji\f[]cih[f m_lw
f[ gi^[ ^_ f[ ^_hmc^[^ g[lach[f ^_f `[]nil) ko_ _m oh _mncg[^il ^_ ?[s_m JMM
&gwrcgi ^_ jli\[\cfc^[^ jimn_lcil' ^_ f[ pofh_l[\cfc^[^ ji\f[]cih[f+ Sy[m_ >h^i
&/--6' s E_f^ s ?ipy &/-.0'+

I[ ch]_lnc^og\l_ mi\l_ ]owf_m p[lc[\f_m mih ^_n_lgch[hn_m j[l[ f[ pofh_l[\cfc^[^
_m _kocp[f_hn_ [ f[ ch]_lnc^og\l_ mi\l_ koy p[lc[\f_m ch]focl _h _f gi^_fi `[]nilc[f
^_ pofh_l[\cfc^[^ !

$
+ Bmn[ ch]_lnc^og\l_ jo_^_ l_mifp_lm_ mc m_ _mncg[h gi^_fim ^_

pofh_l[\cfc^[^ ]ih ^c`_l_hn_m p[lc[\f_m s fo_ai m_ jlig_^c[h fim l_mofn[^im) jih^_l[^im
jil f[ jli\[\cfc^[^ ^_ ko_ m_[h ]ill_]nim) om[h^i /@UDPH@K 7LCDI .SDO@FHKF &?J>'+ Rh
_mncg[^il ?J> johno[f ^_f `[]nil ^_ pofh_l[\cfc^[^ ji\f[]cih[f &"

-
&'%' jo_^_ i\n_h_lm_

jlig_^c[h^i fim `[]nil_m ]igjo_mnim "
*"-

jil f[ jli\[\cfc^[^ ^_ ko_ m_[h ]ill_]nim)
KC@F?G (!'

*
)%+ f[ jli\[\cfc^[^ ^_ ko_ ][^[ gi^_fi `[]nilc[f m_[ ]ill_]ni+ Iim

`l[]ncf_m ^_f `[]nil ^_ pofh_l[\cfc^[^ ]igjo_mni "
-
&'% j_lgcn_h ]f[mc�][l f[m l_acih_m

^_ []o_l^i [ mo al[^i ^_ pofh_l[\cfc^[^) s[ ko_ mc _f ch^c][^il ^_ pofh_l[\cfc^[^
ji\f[]cih[f ^_ oh[ l_ac|h _m moj_lcil [ oh $*'+*]o[hncf) _mn[ l_ac|h m_lw pofh_l[\f_
[ fim ^_m[mnl_m jli^o]c^im jil [g_h[t[m h[nol[f_m+

I[ ]ihnlc\o]c|h ^_ ][^[ p[lc[\f_ [ f[ pofh_l[\cfc^[^ jo_^_ c^_hnc�][lm_ ]ih f[
^_m]igjimc]c|h ^_ p[lc[ht[ ^_f _mncg[^il "

-
&'% l_mj_]ni [ f[m p[lc[\f_m ]ihn_hc^[m

@F ?+ Sy[m_ _f >jyh^c]_ [f �h[f ^_f ^i]og_hni j[l[ ^_n[ff_m mi\l_ f[ g_ni^ifiaz[+
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Bh _mn_ ][jznofi m_ c^_hnc�][h fim gohc]cjcim ^_ ?ifcpc[ pofh_l[\f_m [ [g_h[t[m
h[nol[f_m s m_ ]ihmnlos_ oh l[hecha ^_ gohc]cjcim jil pofh_l[\cfc^[^+ P_ [h[fct[h
[^_gwm fim `[]nil_m `zmc]im s mi]ci*_]ih|gc]im ko_ mih ^_n_lgch[hn_m j[l[
f[ pofh_l[\cfc^[^ [ ][^[ [g_h[t[ s m_ ]lot[ f[ ch`ilg[]c|h ^_ pofh_l[\cfc^[^
ji\f[]cih[f ]ih ^[nim ^_ pofh_l[\cfc^[^ [ f[ chm_aolc^[^ [fcg_hn[lc[+

I[m [g_h[t[m [h[fct[^[m _h _f _mno^ci `o_lih m_f_]]cih[^[m jil m_l f[m ko_ mo]_^_h
gwm `l_]o_hn_g_hn_ _h ?ifcpc[ s b[h n_hc^i _f g[sil cgj[]ni mi\l_ f[ ji\f[]c|h _h
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_mn_ j[zm+ Bh _f j_lci^i /--/*/-./) fim _p_hnim gwm `l_]o_hn_m _h ?ifcpc[ `o_lih f[m
choh^[]cih_m &05$') al[hct[^[m &.5$') m_koz[m &.1$' s b_f[^[m &5$'+ @ihmc^_l[h^i
_f cgj[]ni _h ji\f[]c|h) _h _f j_lci^i /--/*/-./) f[m choh^[]cih_m [`_]n[lih [
063+//4 `[gcfc[m &02$ ^_ oh nin[f .). gcffih_m ^_ [`_]n[^[m _h _m_ j_lci^i') f[m
m_koz[m [`_]n[lih [ 0/-+2.4 `[gcfc[m &/5$') f[m al[hct[^[m [ .36+243 `[gcfc[m
&.2$' s f[m b_f[^[m [ .24+-14 `[gcfc[m &.1$'+ Bh _mnim ]o[nli ncjim ^_ _p_hnim m_
]ih]_hnl[ _f 6/$ ^_ f[ [`_]n[]c|h [ f[m j_lmih[m _h _f n_llcnilci h[]cih[f+

I[ _f_]]c|h ^_f koc_\l_ ^_ wl_[ [ hcp_f gohc]cj[f m_ ^_\_ [ f[ l_mjihm[\cfc^[^ ^_
_mnim n_llcnilcim _h f[ l_]ijcf[]c|h ^_ ch`ilg[]c|h s f[ _d_]o]c|h ^_ []]cih_m ^_
jl_p_h]c|h s [n_h]c|h ^_ _g_la_h]c[m+ V[ ko_ f[ pofh_l[\cfc^[^ _m _f l_mofn[^i
^_ f[m ][l[]n_lzmnc][m mi]c[f_m s _]ih|gc][m ^_ f[ ji\f[]c|h) _m l[]cih[f j_hm[l
ko_ mo g[hc`_mn[]c|h jo_^_ g_^clm_ [ j[lncl ^_ ch^c][^il_m l_acih[f_m7 _h ?ifcpc[
_rcmn_h ]_l][ ^_ .6 gcf ]igohc^[^_m) f[ ohc^[^ l_acih[f gwm j_ko_{[ ]ihmc^_l[^[
f_a[fg_hn_ _h _f j[zm8 mch _g\[lai) _h nylgchim ^_ ]igj_n_h]c[m ^_�hc^[m jil _f
>lnz]ofi .-- ^_ f[ I_s K� 0. J[l]i ^_ >onihigz[m) f[ \[m_ j[l[ f[ l_]ijcf[]c|h ^_
ch`ilg[]c|h [mz ]igi j[l[ f[ _d_]o]c|h ^_ []]cih_m ^_ jl_p_h]c|h s [n_h]c|h ^_
_g_la_h]c[m _mnw _h _f hcp_f ^_ Di\c_lhi Johc]cj[f) fi ko_ go_mnl[ f[ cgjiln[h]c[
^_ nig[l _mn_ hcp_f ^_ ila[hct[]c|h jifznc][ ]igi ohc^[^ ^_ [hwfcmcm) s[ ko_ [hn_
]o[fkoc_l _p_hni ko_ cgjfcko_ oh[ _g_la_h]c[ i ^_m[mnl_ fim Di\c_lhim >on|higim
Johc]cj[f_m ^_\_lwh p_f[l jil _f chn_lym ]if_]ncpi) f[ jlin_]]c|h ^_ f[ chn_alc^[^
`zmc][ ^_ mom b[\cn[hn_m s f[ ch`l[_mnlo]nol[ jli^o]ncp[+

)%'% 9DFHNMDR RTIDS@R @ @LDM@X@R CD CDR@RSQDR

A[nim ^_f ?[h]i Joh^c[f m_ _gjf_[lih j[l[ c^_hnc�][l fim gohc]cjcim ^_ ?ifcpc[
mod_nim [ [g_h[t[m ^_ choh^[]cih_m) m_koz[m) al[hct[^[m s b_f[^[m+

9DFHNMDR BNM @LDM@X@ CD HMTMC@BH`M% Bf zh^c]_ ^_ [g_h[t[m [ choh^[]cih_m ^_f
?[h]i Joh^c[f `o_ _f[\il[^i ]ih ch`ilg[]c|h ^_f Pcmn_g[ K[]cih[f ^_ Fh`ilg[]c|h
j[l[_fLl^_h[gc_hniQ_llcnilc[f^_?ifcpc[) nig[h^i_h]o_hn[ p[lc[\f_m l_f[]cih[^[m
]ih _f j[cm[d_ s `[]nil_m ]fcgwnc]im7

� M[cm[d_7 _f l_fc_p_ ko_ jl_m_hn[ oh[ moj_l�]c_ ^_ ]o_h][ ^[^[ s fim ][o^[f_m 
_h _mn[ ]o_h][+

� Al_h[d_7 f[ _m]ill_hnz[ moj_l�]c[f+

� Ji^_fi ̂ _ _f_p[]c|h ̂ _f n_ll_hi7 _f �odi _h ̀ oh]c|h ̂ _ fim lzim s mom nlc\on[lcim 
][n_ailct[^im _h jlch]cj[f_m) m_]oh^[lcim s n_l]c[lcim ko_ ff_a[h [ wl_[m
jf[h[m i ^_ ^_jl_mc|h+

� Ml_]cjcn[]c|h7 chn_hmc^[^ ^_ jl_]cjcn[]c|h _h gcfzg_nlim &_f _mj_mil ^_ f[ 
fwgch[ ^_ [ao[ ko_ m_ `ilg[lz[) [ ][om[ ^_ f[ jl_]cjcn[]c|h) mi\l_ oh[
moj_l�]c_ jf[h[ _ cgj_lg_[\f_) ko_ _kocp[f_ [ fcnlim ^_ [ao[ jil g_nli
]o[^l[^i ^_ n_ll_hi'+

I[m l_acih_m ]ih [g_h[t[ [ choh^[]cih_m m_ fi][fct[h jlch]cj[fg_hn_ _h _f hiln_ ^_
?ifcpc[+ ?_hc _m _f ^_j[ln[g_hni ]ih g[sil [g_h[t[ ^_ choh^[]cih_m &Ccaol[ 0+.'+
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9DFHNMDR BNM @LDM@X@ @ RDPT^@% ?[h]i Joh^c[f s inlim ij+ ]cn+ ][f]of[lih _f
zh^c]_ ^_ [g_h[t[ ^_ m_koz[ ]ih ch`ilg[]c|h ^_ f[ [lc^_t ^_ f[m l_acih_m ]fcgwnc][m
s [om_h]c[ i ^cmgcho]c|h ^_ jl_]cjcn[]cih_m) [^[jn[h^i _f g[j[ _f[\il[^i jil _f
Pcmn_g[ K[]cih[f ^_ P_aolc^[^ >fcg_hn[lc[ s >f_ln[ Q_gjl[h[) j[l[ oh j_lci^i
^_ l_nilhi ^_ 0- [{im+ I[ ][n_ailct[]c|h ^_ m_koz[ `o_ _f[\il[^[ _h \[m_ [ ^[nim
g_n_ilif|ac]im s hi _^[`if|ac]im+ I[m l_acih_m ]ih [g_h[t[ [ m_koz[ m_ _h]o_hnl[h
jlch]cj[fg_hn_ _h _f mol ^_f j[zm) ]o\lc_h^i j[ln_ ^_ fim ^_j[ln[g_hnim ^_f I[ M[t)
Lloli) Minimz) Q[lcd[) @bokocm[][) @i]b[\[g\[ s _f mol ^_ P[hn[ @lot &Ccaol[ 0+/'+

3RDKQD- 2I@ALO@BH]K MOLMH@ DK A@PD @ HKELOJ@BH]K CDI /@KBL 7RKCH@I

5MKXUF ($&/ @JKMRQJV HRQ FPJQF[F IJ MQXQIFHMRQJV
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9DFHNMDR BNM @LDM@X@ CD GDK@C@ W FQ@MHX@C@% Fh`ilg[]c|h mi\l_ f[ p[lc[\cfc^[^
s f[ `l_]o_h]c[ ^_ b_f[^[m s al[hct[^[m `o_ om[^[ jil ?[h]i Joh^c[f s inlim ij+
]cn+ j[l[ ]ihmnlocl _f zh^c]_ ^_ [g_h[t[ [ _mnim `_h|g_him+

Bmn[m [g_h[t[m _mnwh ]ih^c]cih[^[m [ f[ [fnol[) ][l[]n_lzmnc][m nijialw�][m s
f[ncno^ch[f_m ^_ f[m ^c`_l_hn_m l_acih_m ko_ mo`l_h fim _`_]nim ^_ b_f[^[m) [ j[lncl
^_ f[ mcaoc_hn_ ch`ilg[]c|h7

� Bf ]fcg[7 [jlircg[^i ]ih _f h}g_li ^_ ^z[m ]ihm_]oncpim ^_ b_f[^[m) ]ih 
[domn_m _h wl_[m mch _mn[]cih_m g_n_ilif|ac][m i mch l_acmnli ^_ ^[nim+

� Ccmcial[`z[7 l_]f[mc�][h^i f[m ohc^[^_m ^_ n_ll_hi m_a}h mo omi []no[f

� Ji^_fi ^_ _f_p[]c|h ^_f n_ll_hi7 l_mj_]ni [ f[ ilc_hn[]c|h ^_ f[m j_h^c_hn_m 
]ih l_f[]c|h [f j[cm[d_+

� I[ ]ill_f[]c|h _hnl_ f[ bog_^[^ l_f[ncp[ s f[ [fncno^+ 

I[ Ccaol[ 0+0 go_mnl[ ko_ f[m g[sil_m [g_h[t[m ^_ b_f[^[m _h ?ifcpc[ m_ ]ih]_hnl[h
_h fim ^_j[ln[g_hnim ^_ Minimz) Lloli s _h _f mol ^_ I[ M[t+

O_mj_]ni [ f[ [g_h[t[ ^_ al[hct[^[) _mn[ [g_h[t[ m_ ]ih]_hnl[ jlch]cj[fg_hn_
_h fim gohc]cjcim ^_ Lloli s Minimz) j_li m_ _rnc_h^_ b[]c[ f[ l_ac|h ^_ fim p[ff_m _
ch]fos_ [ ^_j[ln[g_hnim ]igi @bokocm[][ s Q[lcd[ &Ccaol[ 0+1'+

5MKXUF ($'/ 9DFHNMDR BNM @LDM@X@ CD RDPT^@

3RDKQD- 2I@ALO@BH]K MOLMH@ DK A@PD @ HKELOJ@BH]K CDI /@KBL 7RKCH@I
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5MKXUF ($(/ @JKMRQJV HRQ FPJQF[F F LJOFIF

5MKXUF ($)/ @JKMRQJV HRQ FPJQF[F IJ KUFQM[FIF

3RDKQD- 2I@ALO@BH]K MOLMH@ DK A@PD @ HKELOJ@BH]K CDI /@KBL 7RKCH@I

3RDKQD- 2I@ALO@BH]K MOLMH@ DK A@PD @ HKELOJ@BH]K CDI /@KBL 7RKCH@I

)%(% >TKMDQ@AHKHC@C 8NAK@BHNM@K

I[ pofh_l[\cfc^[^ ji\f[]cih[f ^_ fim gohc]cjcim ^_ ?ifcpc[ `o_ ][f]of[^[ ]ih f[
g_ni^ifiaz[ ^_ g_^c]c|h ^_ pofh_l[\cfc^[^ ^_m]lcn[ _h Diht[f_m &/-.2'+ Bmn[
g_ni^ifiaz[ oncfct[ [hwfcmcm `[]nilc[f ?[s_mc[hi j[l[ l_^o]cl [ 3 `[]nil_m ^_
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pofh_l[\cfc^[^ fim ^[nim ^_ /2 p[lc[\f_m s ]ihmnlocl ]ih fim m_cm `[]nil_m oh ch^c][^il
afi\[f &[al_a[^i' ^_ pofh_l[\cfc^[^7 _f 3MCHB@CNQ -@WDRH@MN CD >TKMDQ@AHKHC@C
8NAK@BHNM@K &_h [^_f[hn_) F?SM') nig[ _h ]o_hn[ n[hni f[ ]ill_f[]c|h _hnl_ fim ^[nim
mi\l_ fim p[lc[\f_m ko_ mih ^_n_lgch[hn_m j[l[ f[ pofh_l[\cfc^[^ ]igi f[ ijchc|h
_rj_ln[ mi\l_ f[ cgjiln[h]c[ l_f[ncp[ ^_ ][^[ p[lc[\f_ j[l[ f[ pofh_l[\cfc^[^) ^_
[]o_l^i [ ]lcn_lcim ^_ _rj_lnim _h n_g[m ^_ a_mnc|h ^_ lc_maim s _h [so^[ bog[hcn[lc[+

)%(%'% /@SNR RNAQD K@R U@QH@AKDR CDSDQLHM@MSDR O@Q@ K@ UTKMDQ@AHKHC@C

I[ Q[\f[ 0+. go_mnl[ f[ ch`ilg[]c|h ]_hm[f s [^gchcmnl[ncp[ ^_ fim gohc]cjcim ^_
?ifcpc[ ko_ m_ oncfct| j[l[ [jlircg[l m_cm `[]nil_m f[n_hn_m ^_ pofh_l[\cfc^[^7

H% 0VONRHBH`M+ M[l[ [jlircg[l _mn_ `[]nil m_ oncfct| ^[nim ^_f jil]_hn[d_
ji\f[]c|h ^_^c][^[ [ []ncpc^[^_m [alij_]o[lc[m) f[ ji\f[]c|h jil Hg/) f[
^_hmc^[^ ][gch_l[ &fihacno^ l_^ jlcg[lc[ Hg _hnl_ wl_[ gohc]cj[f Hg/') _f
h}g_li ^_ Scpc_h^[m jil Hg/ s f[ h[n[fc^[^ \lon[ jil ]c_h gcf j_lmih[m+

HH% 8DQRNM@R PTD QDPTHDQDM @RHRSDMBH@+ A[nim mi\l_ f[ ji\f[]c|h ]ih
^cm][j[]c^[^ ]igi jil]_hn[d_ ^_ f[ ji\f[]c|h nin[f _h oh gohc]cjci) _f
jil]_hn[d_ ^_ j_lmih[m _hnl_ - s .1 [{im s g[sil_m ^_ 32 [{im mi\l_ _f nin[f
^_ j_lmih[m _hnl_ .2 s 31 [{im &f[ n[m[ ^_ ^_j_h^_h]c[') _f jil]_hn[d_ ^_
j_lmih[m g[sil_m [ 32 [{im mi\l_ _f nin[f ^_ f[ ji\f[]c|h s _f jil]_hn[d_ ^_
j_lmih[m g_hil_m [ .1 [{im mi\l_ _f nin[f ^_ f[ ji\f[]c|h _h oh gohc]cjci
m_ oncfct[lih j[l[ [jlircg[l _f `[]nil ^_ l_ko_lcgc_hni ^_ [mcmn_h]c[+

HHH .NMCHBHNMDR CD UHC@+ Bf `[]nil ^_ pofh_l[\cfc^[^ l_`_lc^i [ ]ih^c]cih_m ^_
pc^[ m_ [jlircg| oncfct[h^i ch`ilg[]c|h ^_f jil]_hn[d_ ^_ pcpc_h^[m _h oh
gohc]cjci ]ihmnloc^[m ]ih [^i\_) n[jc[f) n[\cko_) koch]b_) jc_^l[) g[^_l[)
][{[) j[fg[) nlih]i o inli g[n_lc[f) [^_gwm ^_f jil]_hn[d_ ^_ f[ ji\f[]c|h
]ih hcp_f ^_ _^o][]c|h m_]oh^[lc[ mi\l_ f[ ji\f[]c|h ^_ gwm ^_ 1 [{im) _f
jil]_hn[d_ ^_ bia[l_m mch [onig|pcf) _f jil]_hn[d_ ^_ ji\f[]c|h ]ih K_]_mc^[^
?wmc][m Fhm[ncm`_]b[m) _f zh^c]_ ?[s_mc[hi ^_ []]_mi �h[h]c_li gohc]cj[f
_f[\il[^i jil RA>MB &ko_ l_mog_ _h oh `[]nil ^_ []]_mi �h[h]c_li f[
ch`ilg[]c|h ^_ johnim ^_ [n_h]c|h �h[h]c_l[) pifog_h ^_ ij_l[]cih_m
�h[h]c_l[m s ]ly^cnim _h oh gohc]cjci' s f[ ji\f[]c|h _]ih|gc][g_hn_
[]ncp[ ]_m[hn_ s [mjcl[hn_ mi\l_ f[ ji\f[]c|h _]ih|gc][g_hn_ []ncp[ nin[f
^_ oh gohc]cjci+

HU% 3MEQ@DRSQTBSTQ@+ _mn_ `[]nil m_ ][f]of| ]ih ^[nim [^gchcmnl[ncpim ^_f h}g_li
^_ _mn[\f_]cgc_hnim ^_ m[fo^ s _^o][]c|h _h oh gohc]cjci) _hnl_ f[ ji\f[]c|h
^_f gohc]cjci &c+_+ fim _mn[\f_]cgc_hnim j_l ]wjcn['+

U% /HEDQDMBH@R DMSQD FQTONR RNBH@KDR+ O_mj_]ni [ _mn_ `[]nil) ^[nim mi\l_
_f jil]_hn[d_ ^_ j_lmih[m ko_ b[\f[h oh c^cig[ h[ncpi) _f jil]_hn[d_ ^_
j_lmih[m ko_ [jl_h^c_lih oh c^cig[ h[ncpi _h mo hc{_t s _f jil]_hn[d_
^_ j_lmih[m ko_ m_ [oni*c^_hnc�][h ]igi ch^za_h[m _h oh gohc]cjci m_
_gjf_[lih j[l[ [jlircg[l _f ]ih]_jni ^_ _nhc]c^[^ [ hcp_f gohc]cj[f+ Bmnim
^[nim `o_lih ]igjf_g_hn[^im ]ih ch`ilg[]c|h ]_hm[f mi\l_ _f jil]_hn[d_ ^_
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bia[l_m _h fim ko_ _f d_`_ ^_ bia[l _m god_l) j[l[ [jlircg[l f[m ^c`_l_h]c[m
_hnl_ alojim mi]c[f_m ]igi a_h_l[^il[m ^_ pofh_l[\cfc^[^ [hn_ oh ^_m[mnl_+

UH% 3MENQL@BH`M CD OQDUDMBH`M+ A[nim ]_hm[f_m mi\l_ _f jil]_hn[d_ ^_ bia[l_m
mch []]_mi [ l[^ci) n_f_pcmil) chn_lh_n s,i n_fy`ihi &�di i ]_fof[l' _h oh
gohc]cjci m_ oncfct[lih j[l[ ][f]of[l _mn_ `[]nil) ko_ gc^_ f[ ][j[]c^[^ ^_ f[
ji\f[]c|h j[l[ []]_^_l [ ch`ilg[]c|h ko_ jo_^[ l_^o]cl mo pofh_l[\cfc^[^+

Bh nin[f m_ _gjf_[lih /2 p[lc[\f_m j[l[ [jlircg[l fim `[]nil_m f[n_hn_m ko_ mih
^_n_lgch[hn_m j[l[ f[ pofh_l[\cfc^[^ &Q[\f[ 0+.'

<@AK@ )%'+ 3MENQL@BH`M O@Q@ B@KBTK@Q KNR E@BSNQDR CD UTKMDQ@AHKHC@C

5FHWRU IJ

UTKMDQ@AHKHC@C
>@QH@AKDR

>]ncpc^[^_m

[alij_]o[lc[m

A_hmc^[^ ji\f[]cih[f

A_hmc^[^ ][gch_l[

Scpc_h^[m jil Hg/

K[n[fc^[^

Acm][j[]c^[^

Q[m[ ^_ ^_j_h^_h]c[

>^ofnim g[sil_m

Kc{im

.+ Brjimc]c|h

/+ M_lmih[m

ko_ l_koc_l_h

[mcmn_h]c[

0+ @ih^c]cih_m

^_ pc^[

.+ Mil]_hn[d_ ji\f[]c|h ^_^c][^[ [

[]ncpc^[^_m [alij_]o[lc[m

/+ Mi\f[]c|h,Hg/

0+ A_hmc^[^ ][gch_l[ &fihacno^ l_^

jlcg[lc[ Hg _hnl_ wl_[ gohc]cj[f

Hg/'

1+ K}g_li ^_ Scpc_h^[m,Hg/

2+ K[n[fc^[^ \lon[) r .--+---

3+ Mi\f[]c|h ]ih ^cm][j[]c^[^ ]igi

jil]_hn[d_ ^_ f[ ji\f[]c|h nin[f

4+ Mil]_hn[d_ ^_ j_lmih[m _hnl_ -

s .1 [{im s g[sil_m ^_ 32 [{im

mi\l_ j_lmih[m _hnl_ .2 s 31 [{im

5+ Mil]_hn[d_ ^_ j_lmih[m g[sil_m [

32 [{im mi\l_ nin[f ji\f[]c|h

6+ Mil]_hn[d_ ^_ j_lmih[m g_hil_m [

.1 [{im mi\l_ nin[f ji\f[]c|h

.-+ Scpc_h^[m ^_ [^i\_) n[jc[f) n[\cko_)

koch]b_) jc_^l[) g[^_l[) ][{[)

j[fg[) nlih]i o inli g[n_lc[f

..+ Mil]_hn[d_ ^_ f[ ji\f[]c|h ]ih

hcp_f ^_ _^o][]c|h m_]oh^[lc[ ,

ji\f[]c|h ^_ gwm ^_ 1 [{im

./+ Mil]_hn[d_ ^_ bia[l_m mch [onig|pcf

.0+ Mil]_hn[d_ ^_ ji\f[]c|h ji\l_ &K?F'

Ml_][lc_^[^ pcpc_h^[

B^o][]c|h

>onig|pcf

Mi\l_t[
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)%(%(% 3LONQS@MBH@ BT@KHS@SHU@ CD K@R U@QH@AKDR CDSDQLHM@MSDR O@Q@ K@
UTKMDQ@AHKHC@C

Bf O_]o[^li 0+. go_mnl[ fim l_mofn[^im ]ihmifc^[^im ^_ f[ _h]o_mn[ l_[fct[^[
[ _rj_lnim _h n_g[m ^_ a_mnc|h ^_ lc_maim s [n_h]c|h ^_ ^_m[mnl_m []_l][ ^_ f[
cgjiln[h]c[ ko_ nc_h_h f[m p[lc[\f_m ]ihmc^_l[^[m _h _f _mno^ci j[l[ f[ pofh_l[\cfc^[^
ji\f[]cih[f+ Bh _f O_]o[^li) _f [jiln_ ^_ ][^[ p[lc[\f_ [ ][^[ ohi ^_ fim `[]nil_m
^_ pofh_l[\cfc^[^) ^_ []o_l^i [f ]lcn_lci ^_ fim _rj_lnim) m_ _rjl_m[ _h jil]_hn[d_+

Bmn[\f_]cgc_hnim ^_

m[fo^

Bmn[\f_]cgc_hnim ^_

_^o][]c|h

1+ Fh`l[_m*

nlo]nol[

2+ Ac`_l_h]c[m

_hnl_ alojim

mi]c[f_m

3+ Ac`_l_h]c[m

_hnl_ alojim

mi]c[f_m

.3+ M_lmih[m jil _mn[\f_]cgc_hni ^_

m[fo^

.4+ M_lmih[m jil _mn[\f_]cgc_hni ^_

_^o][]c|h

.1+ �h^c]_ ^_ >]]_mi �h[h]c_li 

&johnim ^_ [n_h]c|h �h[h]c_l[)

pifog_h ^_ ij_l[]cih_m s ]ly^cnim

_h _f gohc]cjci'

.2+ MB> ^_mi]oj[^[ ]_m[hn_ (

[mjcl[hn_ , MB> &MB>7 Mi\f[]c|h

_]ih|gc][g_hn_ []ncp['

.5+ Mil]_hn[d_ ^_ j_lmih[m ko_

b[\f[h oh c^cig[ h[ncpi

.6+ Mil]_hn[d_ ^_ j_lmih[m ko_

[jl_h^c_lih oh c^cig[ h[ncpi _h

mo hc{_t

/-+ M_lmih[m ko_ m_ [oni*c^_hnc�][h

]igi ch^za_h[m

/.+ Mil]_hn[d_ ^_ bia[l_m _h fim ko_

_f d_`_ ^_ bia[l _m god_l

//+ Mil]_hn[d_ ^_ bia[l_m mch l[^ci

/0+ Mil]_hn[d_ ^_ bia[l_m mch n_f_pcmil

/1+ Mil]_hn[d_ ^_ bia[l_m mch chn_lh_n

/2+ Mil]_hn[d_ ^_ bia[l_m mch n_fy`ihi

>]]_mi �h[h]c_li

A_m_gjf_i

Bnhc]c^[^

G_`_ ^_ bia[l god_l

Eia[l_m mch l[^ci

Eia[l_m mch n_f_pcmil

Eia[l_m mch chn_lh_n

Eia[l_m mch n_fy`ihi
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M[l[ _f jlcg_l `[]nil &_rjimc]c|h') _f ]lcn_lci ^_ fim _rj_lnim [mcah[ oh[ g[sil
cgjiln[h]c[ [ f[m []ncpc^[^_m [alij_]o[lc[m _h oh[ l_ac|h ]igi ^_n_lgch[hn_m ^_
f[ pofh_l[\cfc^[^) j[lnc]of[lg_hn_ _h _f ][mi ^_ E_f[^[m &00$' s Dl[hct[^[m &01$'+

Bh _f ][mi ^_ l_ko_lcgc_hni ^_ [mcmn_h]c[) fim _rj_lnim [mcah[lih oh[ cgjiln[h]c[
mcgcf[l [ f[ ji\f[]c|h ]ih [fa}h ncji ^_ ^cm][j[]c^[^) f[ ^_j_h^_h]c[ s _f jil]_hn[d_
^_ [^ofnim s hc{im _h f[ l_ac|h+

Bh _f `[]nil ^_ ]ih^c]cih_m ^_ pc^[) f[ ji\l_t[ nc_h_ f[ g[sil cgjiln[h]c[ j[l[
f[ pofh_l[\cfc^[^ ^_ oh[ ji\f[]c|h _h ni^[m f[m [g_h[t[m7 /6$ j[l[ b_f[^[m)
/4$ j[l[ al[hct[^[m) 0-$ j[l[ m_koz[m s /3$ j[l[ choh^[]cih_m+ Bmn_ l_mofn[^i
go_mnl[ ko_ j[l[ fim _rj_lnim ][mc oh n_l]ci ^_ f[ pofh_l[\cfc^[^ jil ]ih^c]cih_m
^_ pc^[ _mnw _rjfc][^[ jil f[ ji\l_t[ _h oh gohc]cjci+

Bh _f ][mi ^_ ch`l[_mnlo]nol[) f[ _rcmn_h]c[ ^_ _mn[\f_]cgc_hnim ^_ m[fo^ l_]c\_ oh[
g[sil cgjiln[h]c[ ko_ f[ _rcmn_h]c[ ^_ ]_hnlim _^o][ncpim) cao[f [ 26$ _h _f ][mi
^_ b_f[^[m) 3-$ _h al[hct[^[m) 23$ _h m_koz[m s 25$ _h _f ][mi ^_ choh^[]cih_m+

Bh nylgchim ^_ f[m p[lc[\f_m ko_ [jlircg[h f[m ^c`_l_h]c[m _hnl_ alojim mi]c[f_m
]igi ^_n_lgch[hn_m ^_ f[ pofh_l[\cfc^[^) m_ i\m_lp[ oh[ jl_jih^_l[h]c[ ^_ f[
_nhc]c^[^ mi\l_ f[ p[lc[\f_ ko_ gc^_ fim bia[l_m _h fim ko_ _f d_`_ ^_ bia[l _m
oh[ god_l8 mch _g\[lai) _mn_ l_mofn[^i m_ l_f[]cih[ ]ih _f b_]bi ^_ ko_ m_ _mnwh
_gjf_[h^i nl_m p[lc[\f_m j[l[ [jlircg[l _f ]ih]_jni ^_ _nhc]c^[^) fi ko_ _f_p[ f[
jih^_l[]c|h ^_ f[ p[lc[\f_ _nhc]c^[^ [fl_^_^il ^_f 4-$+

Cch[fg_hn_) _h _f ][mi ^_ []]_mi [ g_^cim ^_ ch`ilg[]c|h s ]igohc][]c|h) f[ ][l_h]c[
^_ l[^ci s n_fy`ihi m_lz[ _h a_h_l[f gwm ^_n_lgch[hn_ j[l[ f[ pofh_l[\cfc^[^ ^_
[]o_l^i [ f[ ijchc|h ]o[fcn[ncp[ ^_ fim _rj_lnim+

I[ ch`ilg[]c|h ]o[hncn[ncp[ ^_ f[m p[lc[\f_m ^_ f[ Q[\f[ 0+. s _f ]lcn_lci ]o[fcn[ncpi
^_ fim _rj_lnim ^_f O_]o[^li 0+. m_ ]ig\ch| ]ih gyni^im ?[s_mc[him j[l[ ][f]of[l
`[]nil_m f[n_hn_m ^_ pofh_l[\cfc^[^ [ ][^[ [g_h[t[ s ]ihmnlocl oh ch^c][^il
[al_a[^i) _f 3MCHB@CNQ -@WDRH@MN CD >TKMDQ@AHKHC@C 8NAK@BHNM@K &F?SM' j[l[
f[m l_acih_m ^_ ?ifcpc[ mod_n[m [ [g_h[t[m ^_ choh^[]cih_m) m_koz[m) b_f[^[m s
al[hct[^[m+

)%)% >TKMDQ@AHKHC@C 8NAK@BHNM@K @ 3MTMC@BHNMDR

I[ Ccaol[ 0+2 go_mnl[ _f g[j_i ^_f Fh^c][^il ^_ >g_h[t[m [ Fhoh^[]cih_m ^_f
?[h]i Joh^c[f &_h [^_f[hn_) F>?J' s _f g[j_i ^_f F?SM [ choh^[]cih_m+ I[ Q[\f[
0+/ go_mnl[ f[ ]ihnlc\o]c|h ^_ fim `[]nil_m [ f[ pofh_l[\cfc^[^ [ choh^[]cih_m)
g_^c^[ ]ih _f F?SM [ choh^[]cih_m+ Bf >h_ri FFF [f �h[f ^_ _mn_ ^i]og_hni go_mnl[
oh l[hecha ^_ fim gohc]cjcim gwm pofh_l[\f_m) _h \[m_ [f p[fil ^_f F?SM j[l[ ][^[
gohc]cjci+
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5MKXUF ($*/ 0PJQF[FV IJ MQXQIFHMRQJV Z YXOQJUFGMOMIFI SRGOFHMRQFO

Iim l_mofn[^im go_mnl[h ko_ _rcmn_h gohc]cjcim ]igi Qlchc^[^ _h ?_hc ko_ nc_h_h
oh[ [fn[ [g_h[t[ ^_ mo`lcl choh^[]cih_m ^_ []o_l^i [f F>?J) j_li nc_h_h oh[
pofh_l[\cfc^[^ ji\f[]cih[f \[d[) ^_\c^i [ ko_ f[m ]ih^c]cih_m mi]ci*_]ih|gc]im ^_
f[ ji\f[]c|h _h Qlchc^[^ mih g_dil_m _h ]igj[l[]c|h ]ih inlim gohc]cjcim ^_ ?_hc
[fn[g_hn_ [g_h[t[^im ]ih choh^[]cih_m) jil fi ko_ f[ ji\f[]c|h ^_ Qlchc^[^ _m

,LDM@X@R CD HMTMC@BHNMDR

>TKMDQ@AHKHC@C @ HMTMC@BHNMDR

3RDKQD- 2I@ALO@BH]K MOLMH@ DK A@PD @I BZIBRIL CDI 5KCHB@CLO CD .JDK@V@P CDI /@KBL

7RKCH@I !5./7" U DI 5KCHB@CLO /@UDPH@KL CD >RIKDO@AHIHC@C 9LAI@BHLK@I !5/>9"
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g_him pofh_l[\f_ ko_ inlim gohc]cjcim ]igi P[h Iil_hti _h M[h^i i P[h G[pc_l)
Mo_lni Pcf_m s Iil_ni _h ?_hc) ko_ nc_h_h mcgofnwh_[g_hn_ oh[ [fn[ [g_h[t[ [
choh^[]cih_m &g_^c^[ ]ih _f F>?J' s oh[ [fn[ pofh_l[\cfc^[^ ji\f[]cih[f &g_^c^[
]ih _f F?SM'+

BFGOF ($' 5FHWRUJV IJ YXOQJUFGMOMIFI F MQXQIFHM^Q

3RDKQD- 2I@ALO@BH]K MOLMH@ DK A@PD @I BZIBRIL CDI 5KCHB@CLO /@UDPH@KL CD >RIKDO@AHIHC@C 9LAI@BHLK@I !5/>9"%

>TKMDQ@AHKHC@C ONAK@BHNM@K

5FHWRUJV

K@SDMSDR CD

UTKMDQ@AHKHC@C

.@Q@BSDQ^RSHB@R E^RHB@R W RNBHN$

DBNM`LHB@R CD K@ ONAK@BH`M

>]ncpc^[^_m [alij_]o[lc[m 20)2$

A_hmc^[^ ji\f[]cih[f .1)6$

A_hmc^[^ ][gch_l[ .0)0$

Scpc_h^[m jil Hg/ .0)/$

K[n[fc^[^ 2).$

Acm][j[]c^[^ 1)6$

Q[m[ ^_ ^_j_h^_h]c[ 21)0$

>^ofnim g[sil_m 0.)4$

Kc{im 6).$

Ml_][lc_^[^ pcpc_h^[ /-)-$

B^o][]c|h .0)5$

>onig|pcf ./)/$

Mi\l_t[ /5)1$

>]]_mi Cch[h]c_li .5)/$

A_m_gjf_i 4)1$

Bmn[\f_]cgc_hnim ^_ P[fo^ 3-)2$

Bmn[\f_]cgc_hnim ^_

_^o][]c|h 06)2$

F^cig[ h[ncpi 01)1$

F^cig[ h[ncpi _h f[ hc{_t 01)1$

>onic^_hnc�][]c|h

ch^za_h[ /5)-$

G_`_ ^_ bia[l god_l 0)/$

Eia[l_m mch l[^ci .2)1$

Eia[l_m mch n_f_pcmil 1-)/$

Eia[l_m mch chn_lh_n .5)6$

Eia[l_m mch n_fy`ihi /2)2$

Brjimc]c|h

00$

M_lmih[m ko_

l_koc_l_h

[mcmn_h]c[

.2)6$

@ih^c]cih_m

^_ pc^[

chmo�]c_hn_m

/.)2$

Ac`_l_h]c[m

_hnl_ alojim

mi]c[f_m

03)4$

Fh`ilg[]c|h

^_ jl_p_h]c|h

/.)2$

Fh`l[_mnlo]nol[

1)0$

Sofh_l[\cfc^[^

`zmc][

00$

Sofh_l[\cfc^[^

mi]ci*

_]ih|gc][

34$

Sofh_l[\cfc^[^

ji\f[]cih[f

[al_a[^[
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Bh nylgchim ^_ f[ ]ihnlc\o]c|h [ f[ pofh_l[\cfc^[^) fim l_mofn[^im ^_ fim `[]nil_m
go_mnl[h ko_ f[ _rjimc]c|h ^_ f[m ji\f[]cih_m &f[ pofh_l[\cfc^[^ `zmc][' ]ihnlc\os_
_h oh 00$ [ f[ pofh_l[\cfc^[^ ji\f[]cih[f [ choh^[]cih_m _h ?ifcpc[) gc_hnl[m
ko_ f[ pofh_l[\cfc^[^ mi]ci*_]ih|gc][ ]ihnlc\os_ _h oh 34$ [ f[ pofh_l[\cfc^[^ [
choh^[]cih_m ^_ fim gohc]cjcim _h ?ifcpc[+

A_hnli ^_f `[]nil ^_ _rjimc]c|h [ choh^[]cih_m) _f jil]_hn[d_ ^_ ji\f[]c|h ^_^c][^[ [
[]ncpc^[^_m [alij_]o[lc[m ]ihnlc\os_ _h oh 20)2$ [ f[ a_h_l[]c|h ^_ pofh_l[\cfc^[^
`zmc][ [ _mn[ [g_h[t[+ >ohko_ fim l_mofn[^im go_mnl[h ko_ f[ ^_hmc^[^ ][gch_l[
]ihnlc\os_ mif[g_hn_ ]ih oh[ _rjimc]c|h ^_ .0)0$ [ f[ pofh_l[\cfc^[^ _r*[hn_
&c+_+ f[ pofh_l[\cfc^[^ [hn_m ^_ f[ i]oll_h]c[ ^_ oh ^_m[mnl_') m_ b[ i\m_lp[^i ko_
^_mjoym ^_ oh ^_m[mnl_ f[m pz[m ][gch_l[m ko_^[h choncfct[\f_m [hn_ oh[ choh^[]c|h
_ ch]fomi ^_mnloc^[m ^_mjoym ^_ ko_ _f [ao[ _m ^l_h[^[+ @igi l_mofn[^i) _f �odi
]ig_l]c[f _hnl_ ji\f[]cih_m mo_f_ p_lm_ [`_]n[^i ]ih f[ i\mnlo]]c|h s ^_mnlo]]c|h ^_
f[ ch`l[_mnlo]nol[ ][gch_l[ s gc_hnl[m g_hil m_[ _f [oni*]ihmogi b[\lw g[sil_m
jli\f_g[m ^_ _m][m_t s jyl^c^[ ^_ jli^o]ni jil chn_lloj]c|h ^_ �odim ]ig_l]c[f_m)
fi ko_ jl_mcih[lw jlch]cj[fg_hn_ [ f[ ji\f[]c|h _h mcno[]c|h ^_ ji\l_t[ s ]ih
\[dim hcp_f_m ^_ lcko_t[ &Cc_f^) /-./8 ?[og s inlim) /--5'+ Bmni moac_l_ ko_ mc \c_h
f[ ^_hmc^[^ ][gch_l[ _m g_him ^_n_lgch[hn_ j[l[ f[ pofh_l[\cfc^[^ _r*[hn_) _m
[fn[g_hn_ l_f_p[hn_ j[l[ f[ pofh_l[\cfc^[^ _r*jimn+

I[ ^c`_l_h]c[ _hnl_ alojim mi]c[f_m) f[m ]ih^c]cih_m ^_ pc^[ chmo�]c_hn_m s f[
ch`ilg[]c|h ^_ jl_p_h]c|h mih fim `[]nil_m ko_ gwm ]ihnlc\os_h [ f[ pofh_l[\cfc^[^
mi]ci*_]ih|gc][ [ choh^[]cih_m7 f[ ]ihnlc\o]c|h ^_ _mnim `[]nil_m _m ^_ 03)4$)
/.)2$ s /.)2$) l_mj_]ncp[g_hn_+ A_hnli ^_f `[]nil ^_ pofh_l[\cfc^[^ jil ^c`_l_h]c[m
_hnl_ alojim mi]c[f_m) _f c^cig[ h[ncpi &01)1$' _ c^cig[ h[ncpi _h f[ hc{_t &01)1$'
nc_h_h fim g[sil_m j_mim j[l[ f[ a_h_l[]c|h ^_ pofh_l[\cfc^[^+ Bh _f ][mi ^_
]ih^c]cih_m ^_ pc^[ chmo�]c_hn_m) f[m p[lc[\f_m ko_ gwm ]ihnlc\os_h [ _mn_ `[]nil
mih f[ ji\l_t[ &/5)1$') f[ jl_][lc_^[^ ^_ f[ pcpc_h^[ &/-$' s _f []]_mi �h[h]c_li
&.5)/$'+ Cch[fg_hn_) _h _f ][mi ^_ ch`ilg[]c|h ^_ jl_p_h]c|h) fim bia[l_m mch
n_f_pcmil ]ihnlc\os_h _h oh 1-)/$ s fim bia[l_m mch n_fy`ihi /2)2$+

Bm cgjiln[hn_ ^_mn[][l ko_ hi ni^[m f[m choh^[]cih_m i\_^_]_h [ oh m|fi j_l�f ^_
pofh_l[\cfc^[^) ^_\c^i [ ko_ f[m choh^[]cih_m jo_^_h m_l ][om[^[m s ][om[l inlim
_p_hnim ko_ n_lgch_h _h ^_m[mnl_+ I[ pofh_l[\cfc^[^ ^_ oh[ choh^[]c|h jil _d_gjfi
jo_^_ m_l i][mcih[^[ jil oh n_ll_gini) [j[ln_ ^_ `_h|g_him g_n_ilif|ac]im) s
oh[ choh^[]c|h [ mo p_t jo_^_ i][mcih[l ^_mfct[gc_hnim s lc[^[m+ Bh ?ifcpc[) f[m
choh^[]cih_m i][mcih[^[m jil nilg_hn[m s jl_]cjcn[]cih_m mih f[m gwm `l_]o_hn_m)
s[ ko_ f[ jl_]cjcn[]c|h _r]_^_ f[ _p[jinl[hmjcl[]c|h s f[ ][j[]c^[^ ^_ ch�fnl[]c|h
^_f mo_fi) a_h_l[h^i ko_ _f _r]_^_hn_ _m]oll[ jil _f n_ll_hi+ Bmn_ `_h|g_hi jo_^_
p_lm_ [gjfc�][^i jil ]cl]ohmn[h]c[m ]igi f[ j_h^c_hn_ ^_f n_ll_hi) ko_ ch�o_h]c[
f[ p_fi]c^[^ ]ih f[ ko_ _f [ao[ ]ill_ s f[ ][la[ ko_ ymn[ [ll[mnl[ &m_^cg_hnim)
m[f_m) [ao[m l_mc^o[f_m i kozgc]im' &Pgcnb) /--6'+ Rh `_h|g_hi m_]oh^[lci ko_
jo_^_ ]ihnlc\ocl [ fim ^_m[mnl_m jil choh^[]cih_m _m _f [og_hni ^_f ][o^[f ^_ fim
lzim ko_ ]ofgch[ _h l_\[fm_+ Bf O_]o[^li 0+/ go_mnl[ ]ih jl_]cmc|h f[ ][^_h[ ^_
cgj[]ni ^_ f[m choh^[]cih_m7 f[m ]l_]c^[m ^_ lzim s fim ^_mfct[gc_hnim [`_]n[h [
f[m pcpc_h^[m) f[ ch`l[_mnlo]nol[) fim g_l][^im) fim m_lpc]cim \wmc]im s ^_ m[fo^) fim
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foa[l_m ^_ nl[\[di s fim ]ofncpim s _f a[h[^i _rjo_mnim) a_h_l[h^i cgj[]nim ]igi f[
]ihn[gch[]c|h ^_f g_^ci [g\c_hn_) go_ln_m) _h`_lg_^[^_m s jyl^c^[m ^_ lcko_t[
s ][jcn[f _h oh[ ji\f[]c|h+

($)$ DXOQJUFGMOMIFI >RGOFHMRQFO F VJTX]FV

I[ m_koz[ _m oh `_h|g_hi g_n_ilif|ac]i ko_ m_ g[hc�_mn[ ^_\c^i [ f[ chn_lloj]c|h
^_ f[m jl_]cjcn[]cih_m) [og_hnim _h _f hcp_f ^_ n_gj_l[nol[ s f[ _p[jinl[hmjcl[]c|h+
I[ ^_`il_mn[]c|h s _f mi\l_j[mnil_i chn_hmc�][h _f jli]_mi [f l_^o]cl f[ bog_^[^
^_f mo_fi s ]ihnlc\ocl [f [og_hni ^_ f[ n_gj_l[nol[ &Icp_lg[h) .666'+

I[ [g_h[t[ jil m_koz[ [`_]n[ [ fim g_^cim ^_ pc^[ ^_ f[m j_lmih[m) j[lnc]of[lg_hn_
^_\c^i [ oh[ g_hil ^cmjihc\cfc^[^ ^_ [ao[ &Clcntm]b_ s inlim) /-.1') fi ko_ ff_p[ [
ko_ f[ a_hn_ l_]oll[ [ inl[m `o_hn_m hi m_aol[m ^_ [ao[ &Mlo^_h]ci) .651') ]l_[h^i
chm_aolc^[^ gc_hnl[m g[sil m_[ _f hcp_f ^_ ]ihn[gch[]c|h ^_ f[m `o_hn_m [fn_lh[ncp[m
^_ [ao[+ >^c]cih[fg_hn_) f[ `[fn[ ^_ [ao[ [`_]n[ f[m []ncpc^[^_m jli^o]ncp[m) _h
jlcg_l foa[l j_ldo^c][ _f ^_m[lliffi ^_ fim ]ofncpim) j[lnc]of[lg_hn_ ^_ [ko_ffim
ko_ h_]_mcn[h oh[ al[h ][hnc^[^ ^_ [ao[) ]igi _f `ill[d_ s fim p_a_n[f_m &Icp_lg[h)
.666'+ Bh m_aoh^i foa[l) jo_^_ [`_]n[l f[ ]lz[ ^_ a[h[^i) s[ ko_ gc_hnl[m gwm
al[h^_m mih fim [hcg[f_m ko_ m_ ]lz[h) g[sil _m mo ]ihmogi ^_ [ao[ s jil fi n[hni
nc_h_h g_hil ijilnohc^[^ ^_ ]ogjfcl ]ih mom l_ko_lcgc_hnim gzhcgim mc i]oll_
oh[ m_koz[+

Bf O_]o[^li 0+0 go_mnl[ ]ih jl_]cmc|h f[ ][^_h[ ^_ cgj[]ni ^_ f[ m_koz[7 f[m [fn[m
n_gj_l[nol[m) f[ `[fn[ ^_ lzim s f[ _p[jinl[hmjcl[]c|h jo_^_ i][mcih[l oh[ m_koz[ s
[`_]n[l _f [ao[ ^cmjihc\f_ j[l[ ]ihmogi) f[ jli^o]]c|h) fim g_l][^im) fim ]ofncpim)
_f a[h[^i s f[ ji\f[]c|h ^_ oh[ l_ac|h _rjo_mn[ [ m_koz[m) i][mcih[h^i cgj[]nim
]igi go_ln_m) _h`_lg_^[^_m s f[ jyl^c^[ ^_ lcko_t[ s ][jcn[f+

9DBT@CQN )%(+ .@CDM@ CD 3LO@BSN CD K@R 3MTMC@BHNMDR

,LDM@X@ 0VONRHBH`M 3LO@BSN

Scpc_h^[m

Fh`l[_mnlo]nol[

J_l][^im

P_lpc]cim \wmc]im

s ^_ m[fo^

Ioa[l_m ^_ nl[\[di

@ofncpim) a[h[^i s

^_lcp[^im

@ihn[gch[]c|h

Jo_ln_

Bh`_lg_^[^

Myl^c^[ ^_ lcko_t[

Myl^c^[ ^_ ][jcn[f

A_mfct[gc_hnim

@l_]c^[ ^_ lzim
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I[ pofh_l[\cfc^[^ ji\f[]cih[f [ m_koz[m ^_ fim gohc]cjcim ^_ ?ifcpc[ m_ go_mnl[
_h f[ Ccaol[ 0+3+ I[ Q[\f[ 0+0 go_mnl[ ]|gi ]ihnlc\os_h fim `[]nil_m `zmc]im s
mi]ci*_]ih|gc]im [ f[ pofh_l[\cfc^[^ [ m_koz[m s _f >h_ri FFF [f �h[f ^_f ^i]og_hni
go_mnl[ oh l[hecha ^_ fim gohc]cjcim ^_ ?ifcpc[ gwm pofh_l[\f_m [ _mn[ [g_h[t[+

9DBT@CQN )%)+ .@CDM@ CD 3LO@BSN CD K@ ;DPT^@

,LDM@X@ 0VONRHBH`M 3LO@BSN

>ao[ ^cmjihc\f_
j[l[ ]ihmogi

Mli^o]]c|h

A_m[\[mn_]cgc_hni
^_f g_l][^i

@ofncpim

D[h[^i

@ihmogi bog[hi

Jo_ln_

Bh`_lg_^[^

Myl^c^[ ^_ lcko_t[

Myl^c^[ ^_ ][jcn[f

Q_gj_l[nol[

Ozim

Bp[jinl[hmjcl[]c|h

5MKXUF ($+/ 0PJQF[FV IJ VJTX]FV Z YXOQJUFGMOMIFI SRGOFHMRQFO

,LDM@X@R CD RDPT^@R
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Bh _f ][mi ^_ m_koz[) _rcmn_h gohc]cjcim [fn[g_hn_ [g_h[t[^im ]igi V[]oc\[ i
Scff[gihn_m _h Q[lcd[) ko_ mch _g\[lai nc_h_h oh[ pofh_l[\cfc^[^ ji\f[]cih[f \[d[
[ _mn_ `_h|g_hi) ^_\c^i [ mom g_dil_m ]ih^c]cih_m mi]ci*_]ih|gc][m+ Johc]cjcim
]igi Qchaocj[s[ s Q[]i\[g\[ _h Minimz) _h ][g\ci) nc_h_h mcgofnwh_[g_hn_ oh[
[fn[ [g_h[t[ ^_ m_koz[ s oh[ [fn[ pofh_l[\cfc^[^ ji\f[]cih[f [ m_koz[m+

Iim `[]nil_m ^_ pofh_l[\cfc^[^ ko_ gwm ]ihnlc\os_h [ f[ pofh_l[\cfc^[^ ji\f[]cih[f
[ m_koz[m _h ?ifcpc[ mih f[m ^c`_l_h]c[m _hnl_ alojim mi]c[f_m &0/)3$') f[ ch`ilg[]c|h
^_ jl_p_h]c|h &/5)2$') f[m ]ih^c]cih_m ^_ pc^[ chmo�]c_hn_m &//$' s _f l_ko_lcgc_hni
^_ [mcmn_h]c[ &.2)3$') ^_\c^i [ ko_ f[ pofh_l[\cfc^[^ mi]ci*_]ih|gc][ &51$'
]ihnlc\os_ gwm ko_ f[ _rjimc]c|h &.3$' [ a_h_l[l pofh_l[\cfc^[^ [ m_koz[m+

A_hnli ^_f `[]nil ^_ pofh_l[\cfc^[^ a_h_l[^i jil ^c`_l_h]c[m _hnl_ alojim mi]c[f_m)
_m ff[g[ncpi _f [fni jil]_hn[d_ ^_ ]ihnlc\o]c|h [ f[ pofh_l[\cfc^[^ ko_ nc_h_h f[m
p[lc[\f_m ko_ gc^_h f[ _nhc]c^[^ ^_ oh[ ji\f[]c|h) ]igi _f b[\f[l oh c^cig[ h[ncpi
&02)1$') b[\_l [jl_h^c^i oh c^cig[ h[ncpi _h f[ hc{_t &02)6$' s _h g_hil g_^c^[
[oni*c^_hnc�][lm_ ]igi ch^za_h[ &.3)0$'+ Bmn_ l_mofn[^i go_mnl[ ko_ _rcmn_ oh[
[fn[ ]ih]_hnl[]c|h ^_ ji\f[]cih_m ]ih ][l[]n_lzmnc][m ynhc][m _h l_acih_m ]ih
[g_h[t[m ^_ m_koz[+

A_hnli ^_f `[]nil ^_ ch`ilg[]c|h ^_ jl_p_h]c|h) f[ ][l_h]c[ ^_ n_f_pcmc|h _h fim
bia[l_m l_mofn[ j[lnc]of[lg_hn_ l_f_p[hn_ j[l[ a_h_l[l pofh_l[\cfc^[^ &04)2$')
_h fi ko_ ]ill_mjih^_ [f `[]nil ^_ ]ih^c]cih_m ^_ pc^[) f[ ji\l_t[ g_^c^[ ]ih
K?F _m ^_n_lgch[hn_ j[l[ a_h_l[l pofh_l[\cfc^[^ &/3)0$') s ^_hnli ^_f `[]nil ^_
l_ko_lcgc_hnim ^_ [mcmn_h]c[ [hn_ ^_m[mnl_m) f[ n[m[ ^_ ^_j_h^_h]c[ l_mofn[ oh[ ^_
f[m p[lc[\f_m gwm cgjiln[hn_m &13)2$' _h f[ a_h_l[]c|h ^_ pofh_l[\cfc^[^ [ m_koc[m+

>TKMDQ@AHKHC@C @ RDPT^@R

3RDKQD- 2I@ALO@BH]K DK A@PD @I BZIBRIL CDI 5KCHB@CLO CD .JDK@V@P CDI /@KBL

7RKCH@I !5./7" U DI 5KCHB@CLO /@UDPH@KL CD >RIKDO@AHIHC@C 9LAI@BHLK@I !5/>9"
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BFGOF ($( 5FHWRUJV IJ YXOQJUFGMOMIFI F VJTX]F

($*$ DXOQJUFGMOMIFI >RGOFHMRQFO F KUFQM[FIFV Z LJOFIFV

I[ Ccaol[ 0+4 go_mnl[ f[ pofh_l[\cfc^[^ ji\f[]cih[f [ al[hct[^[m s f[ Ccaol[
0+5 go_mnl[ f[ pofh_l[\cfc^[^ ji\f[]cih[f [ b_f[^[m+ >g\[m pofh_l[\cfc^[^_m m_
]ih]_hnl[h _h Lloli) Minimz s _f mol ^_ I[ M[t+

3RDKQD- 2I@ALO@BH]K MOLMH@ DK A@PD @I BZIBRIL CDI 5KCHB@CLO /@UDPH@KL CD >RIKDO@AHIHC@C 9LAI@BHLK@I !5/>9"%

>TKMDQ@AHKHC@C ONAK@BHNM@K

5FHWRUJV

K@SDMSDR CD

UTKMDQ@AHKHC@C

.@Q@BSDQ^RSHB@R E^RHB@R W RNBHN$

DBNM`LHB@R CD K@ ONAK@BH`M

>]ncpc^[^_m [alij_]o[lc[m 26)6$

A_hmc^[^ ji\f[]cih[f .5).$

A_hmc^[^ ][gch_l[ .)3$

Scpc_h^[m jil Hg/ .5)4$

K[n[fc^[^ .)4$

Acm][j[]c^[^ ..).$

Q[m[ ^_ ^_j_h^_h]c[ 13)2$

>^ofnim g[sil_m 0.)-$

Kc{im ..)1$

Ml_][lc_^[^ pcpc_h^[ .6)5$

B^o][]c|h ..)4$

>onig|pcf .1)/$

Mi\l_t[ /3)0$

>]]_mi Cch[h]c_li .0)6$

A_m_gjf_i .1).$

Bmn[\f_]cgc_hnim ^_ P[fo^ 42)5$

Bmn[\f_]cgc_hnim ^_

_^o][]c|h /1)/$

F^cig[ h[ncpi 02)1$

F^cig[ h[ncpi _h f[ hc{_t 02)6$

>onic^_hnc�][]c|h

ch^za_h[ .3)0$

G_`_ ^_ bia[l god_l ./)1$

Eia[l_m mch l[^ci .3)5$

Eia[l_m mch n_f_pcmil 04)2$

Eia[l_m mch chn_lh_n .2)1$

Eia[l_m mch n_fy`ihi 0-)0$

Brjimc]c|h

.3)-$

M_lmih[m ko_

l_koc_l_h

[mcmn_h]c[

.2)3$

@ih^c]cih_m

^_ pc^[

chmo�]c_hn_m

//)-$

Ac`_l_h]c[m

_hnl_ alojim

mi]c[f_m

0/)3$

Fh`ilg[]c|h

^_ jl_p_h]c|h

/5)2$

Fh`l[_mnlo]nol[

.)0$

Sofh_l[\cfc^[^

`zmc][

.3)-$

Sofh_l[\cfc^[^

mi]ci*

_]ih|gc][

51)-$

Sofh_l[\cfc^[^

ji\f[]cih[f

[al_a[^[
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Brcmn_ oh[ `o_ln_ l_f[]c|h _hnl_ _mnim `_h|g_him) s[ ko_ gohc]cjcim ]igi @[n[]il[
s @b[][lcff[ _h I[ M[t nc_h_h oh[ [fn[ [g_h[t[ ^_ al[hct[^[m s b_f[^[m s [f gcmgi
nc_gji mih [fn[g_hn_ pofh_l[\f_m [ _mn[m [g_h[t[m+ Bh ][g\ci) gohc]cjcim ]igi
Rsohc i Scff[t|h _h Minimz _mnwh [fn[g_hn_ [g_h[t[^im jil b_f[^[m s al[hct[^[m)

5MKXUF ($,/ 0PJQF[FV IJ KUFQM[FIFV Z YXOQJUFGMOMIFI SRGOFHMRQFO

,LDM@X@R CD FQ@MHX@C@R

>TKMDQ@AHKHC@C @ FQ@MHX@C@R

3RDKQD- 2I@ALO@BH]K DK A@PD @I BZIBRIL CDI 5KCHB@CLO CD .JDK@V@P CDI /@KBL

7RKCH@I !5./7" U DI 5KCHB@CLO /@UDPH@KL CD >RIKDO@AHIHC@C 9LAI@BHLK@I !5/>9"
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mch _g\[lai nc_h_h oh[ g_hil pofh_l[\cfc^[^ [ _mn[m [g_h[t[m ^_\c^i [ mo g_hil
_rjimc]c|h s mom g_dil_m ][l[]n_lzmnc][m mi]ci*_]ih|gc][m) _h ]igj[l[]c|h ]ih
inlim gohc]cjcim mod_nim [ _mn[m [g_h[t[m _h ?ifcpc[+

5MKXUF ($-/ 0PJQF[FV IJ LJOFIFV Z YXOQJUFGMOMIFI SRGOFHMRQFO

,LDM@X@R CD GDK@C@R

>TKMDQ@AHKHC@C @ GDK@C@R

3RDKQD- 2I@ALO@BH]K DK A@PD @I BZIBRIL CDI 5KCHB@CLO CD .JDK@V@P CDI /@KBL

7RKCH@I !5./7" U DI 5KCHB@CLO /@UDPH@KL CD >RIKDO@AHIHC@C 9LAI@BHLK@I !5/>9"
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O_mj_]ni [ fim `[]nil_m ^_ pofh_l[\cfc^[^ [ al[hct[^[) fim `[]nil_m ^_ pofh_l[\cfc^[^
`zmc][ l_jl_m_hn[h oh 0.$ s pofh_l[\cfc^[^ mi]ci*_]ih|gc][ l_jl_m_hn[ oh 36$8
gc_hnl[m ko_ _h _f ][mi ^_ f[m b_f[^[m) f[ pofh_l[\cfc^[^ ji\f[]cih[f m_ _rjfc][ jil
f[ pofh_l[\cfc^[^ `zmc][ _h oh /2$ s pofh_l[\cfc^[^ mi]ci*_]ih|gc][ _h 42$+

BFGOF ($)$ 5FHWRUJV IJ YXOQJUFGMOMIFI F KUFQM[FIF

3RDKQD- 2I@ALO@BH]K MOLMH@ DK A@PD @I BZIBRIL CDI 5KCHB@CLO /@UDPH@KL CD >RIKDO@AHIHC@C 9LAI@BHLK@I !5/>9"%

>TKMDQ@AHKHC@C ONAK@BHNM@K

5FHWRUJV

K@SDMSDR CD

UTKMDQ@AHKHC@C

.@Q@BSDQ^RSHB@R E^RHB@R W RNBHN$

DBNM`LHB@R CD K@ ONAK@BH`M

>]ncpc^[^_m [alij_]o[lc[m 05)/$

A_hmc^[^ ji\f[]cih[f .4)0$

A_hmc^[^ ][gch_l[ //)-$

Scpc_h^[m jil Hg/ /.)6$

K[n[fc^[^ -)2$

Acm][j[]c^[^ /-)1$

Q[m[ ^_ ^_j_h^_h]c[ 02)-$

>^ofnim g[sil_m 04).$

Kc{im 4)2$

Ml_][lc_^[^ pcpc_h^[ //).$

B^o][]c|h ..)2$

>onig|pcf .0)4$

Mi\l_t[ /4)5$

>]]_mi Cch[h]c_li /0)4$

A_m_gjf_i .)0$

Bmn[\f_]cgc_hnim ^_ P[fo^ 35)/$

Bmn[\f_]cgc_hnim ^_

_^o][]c|h 0.)5$

F^cig[ h[ncpi 02).$

F^cig[ h[ncpi _h f[ hc{_t 02)1$

>onic^_hnc�][]c|h

ch^za_h[ .1)6$

G_`_ ^_ bia[l god_l .1)2$

Eia[l_m mch l[^ci ./)/$

Eia[l_m mch n_f_pcmil 1/)3$

Eia[l_m mch chn_lh_n ./)5$

Eia[l_m mch n_fy`ihi 0/)2$

Brjimc]c|h

0.)-$

M_lmih[m ko_

l_koc_l_h

[mcmn_h]c[

.-)0$

@ih^c]cih_m

^_ pc^[

chmo�]c_hn_m

/-)6$

Ac`_l_h]c[m

_hnl_ alojim

mi]c[f_m

04)0$

Fh`ilg[]c|h

^_ jl_p_h]c|h

0.)/$

Fh`l[_mnlo]nol[

-)/$

Sofh_l[\cfc^[^

`zmc][

0.)-$

Sofh_l[\cfc^[^

mi]ci*

_]ih|gc][

36)-$

Sofh_l[\cfc^[^

ji\f[]cih[f

[al_a[^[
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BFGOF ($*$ 5FHWRUJV IJ YXOQJUFGMOMIFI F LJOFIF

3RDKQD- 2I@ALO@BH]K MOLMH@ DK A@PD @I BZIBRIL CDI 5KCHB@CLO /@UDPH@KL CD >RIKDO@AHIHC@C 9LAI@BHLK@I !5/>9"%

>TKMDQ@AHKHC@C ONAK@BHNM@K

5FHWRUJV

K@SDMSDR CD

UTKMDQ@AHKHC@C

.@Q@BSDQ^RSHB@R E^RHB@R W RNBHN$

DBNM`LHB@R CD K@ ONAK@BH`M

>]ncpc^[^_m [alij_]o[lc[m 10)1$

A_hmc^[^ ji\f[]cih[f /2)0$

A_hmc^[^ ][gch_l[ /1)0$

Scpc_h^[m jil Hg/ 1).$

K[n[fc^[^ /)6$

Acm][j[]c^[^ 0-)2$

Q[m[ ^_ ^_j_h^_h]c[ 0-)4$

>^ofnim g[sil_m 03)2$

Kc{im /)0$

Ml_][lc_^[^ pcpc_h^[ ./)-$

B^o][]c|h .1)6$

>onig|pcf 3)-$

Mi\l_t[ 0/)5$

>]]_mi Cch[h]c_li 0-)/$

A_m_gjf_i 1).$

Bmn[\f_]cgc_hnim ^_ P[fo^ 36)4$

Bmn[\f_]cgc_hnim ^_

_^o][]c|h 0-)0$

F^cig[ h[ncpi 02).$

F^cig[ h[ncpi _h f[ hc{_t 02).$

>onic^_hnc�][]c|h

ch^za_h[ .2).$

G_`_ ^_ bia[l god_l .1)4$

Eia[l_m mch l[^ci /-)2$

Eia[l_m mch n_f_pcmil 04)-$

Eia[l_m mch chn_lh_n .2)1$

Eia[l_m mch n_fy`ihi /4).$

Brjimc]c|h

/2)-$

M_lmih[m ko_

l_koc_l_h

[mcmn_h]c[

1)3$

@ih^c]cih_m

^_ pc^[

chmo�]c_hn_m

0.)/$

Ac`_l_h]c[m

_hnl_ alojim

mi]c[f_m

0.)3$

Fh`ilg[]c|h

^_ jl_p_h]c|h

0-)-$

Fh`l[_mnlo]nol[

/)3$

Sofh_l[\cfc^[^

`zmc][

/2)-$

Sofh_l[\cfc^[^

mi]ci*

_]ih|gc][

42)-$

Sofh_l[\cfc^[^

ji\f[]cih[f

[al_a[^[

Bh _f ][mi ^_ al[hct[^[) _f jil]_hn[d_ ^_ ji\f[]c|h ^_^c][^[ [ []ncpc^[^_m
[alij_]o[lc[m nc_h_ oh `o_ln_ j_mi &05)/$' _h f[ a_h_l[]c|h ^_ pofh_l[\cfc^[^
`zmc][ [ _mn[ [g_h[t[+ I[ pofh_l[\cfc^[^ mi]ci*_]ih|gc][ [ al[hct[^[m m_ _rjfc][
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BFGOF ($+/ DFUMFGOJV TXJ IJWJUPMQFQ OF DXOQJUFGMOMIFI >RGOFHMRQFO F
3MTMC@BHNMDR

5TMHBHOHN ,LDM@X@ 6-3
2NF@QDR

RHM Q@CHN

>TKMD$

Q@AHKHC@C

<@R@ CD

CDODM$

CDMBH@

8QDB@QHD$

C@C CD

UHUHDMC@

jlch]cj[fg_hn_ jil f[m ^c`_l_h]c[m _hnl_ alojim mi]c[f_m &04)0$' s f[ [om_h]c[
^_ g_^cim ^_ ]igohc][]c|h &0.)/$' ko_ cgjimc\cfcn[h []]_^_l [ ch`ilg[]c|h ^_
jl_p_h]c|h+ Bh _f ][mi ^_ f[m b_f[^[m) f[ pofh_l[\cfc^[^ mi]ci*_]ih|gc][ [ _mn_
`_h|g_hi m_ ^_\_ jlch]cj[fg_hn_ [ f[m ^c`_l_h]c[m _hnl_ alojim mi]c[f_m &0.)3$' s
[ f[m ]ih^c]cih_m ^_ pc^[ chmo�]c_hn_m &0.)/$'+

($+$ 4VWXIMRV IJ HFVR

Bmn[ m_]]c|h l_[fct[ oh [hwfcmcm ]igj[l[ncpi ^_ j[l_m ^_ gohc]cjcim jil ncji ^_
[g_h[t[ &choh^[]c|h) m_koc[) b_f[^[ s al[hct[^[') j[l[ cfomnl[l ]|gi f[m p[lc[\f_m
]ihn_hc^[m _h fim `[]nil_m [`_]n[h [ f[ pofh_l[\cfc^[^ nin[f ^_ oh gohc]cjci+

3MTMC@BHNMDR+ P_ [h[fct[h ]igi _mno^cim ^_ ][mi fim Johc]cjcim ^_ P[h G[pc_l
s Qlchc^[^) [g\im _h _f A_j[ln[g_hni ^_f ?_hc &Q[\f[ 0+3'+ >ohko_ P[h G[pc_l
s Qlchc^[^ nc_h_h [g\im oh[ [fn[ [g_h[t[ ^_ choh^[]cih_m) f[ pofh_l[\cfc^[^
ji\f[]cih[f ^_ Qlchc^[^ _m \[d[) gc_hnl[m ko_ P[h G[pc_l nc_h_ oh[ [fn[ pofh_l[\cfc^[^
ji\f[]cih[f ^_\c^i [ ko_7

� P[h G[pc_l nc_h_ g[sil n[m[ ^_ ^_j_h^_h]c[ ko_ Qlchc^[^+ 

� I[ jl_][lc_^[^ ^_ pcpc_h^[ s f[m h_]_mc^[^_m \wmc][m chm[ncm`_]b[m 
&ji\l_t[' ^_ P[h G[pc_l _mnwh gos jil _h]cg[ ^_ Qlchc^[^7 _h P[h
G[pc_l) f[m pcpc_h^[m ]ihmnloc^[m ]ih g[n_lc[f_m jl_][lcim) s jil n[hni
gwm pofh_l[\f_m [ m_l [`_]n[^im jil choh^[]cih_m) mih cao[f_m [ 5-$)
gc_hnl[m ko_ _h Qlchc^[^ f[m pcpc_h^[m ]ihmnloc^[m ]ih _mnim g[n_lc[f_m
l_jl_m_hn[h mif[g_hn_ _f 0-$ ^_f nin[f ^_ pcpc_h^[m+ O_mj_]ni [ f[m
h_]_mc^[^_m \wmc][m chm[ncm`_]b[m) f[m K?F ^_ P[h G[pc_l mih ][mc ^_f
50$) gc_hnl[m ko_ _h Qlchc^[^ mih mif[g_hn_ 05$+

� P[h G[pc_l nc_h_ g[sil ][hnc^[^ ^_ bia[l_m mch l[^ci ko_ Qlchc^[^) fi 
]o[f f_ fcgcn[ _f []]_mi [ ch`ilg[]c|h ^_ jl_p_h]c|h [ f[ ji\f[]c|h ^_
P[h G[pc_l+

;DPT^@R+ Iim gohc]cjcim ^_ Qchaocj[s[ &A_j[ln[g_hni ^_ Minimz' s Scff[gihn_m
&A_j[ln[g_hni ^_ Q[lcd[' m_ [h[fct[h ]igi _mno^cim ^_ ][mi _h _f ][mi ^_ m_koz[m
&Q[\f[ 0+4'+ Q[hni _f gohc]cjci ^_ Qchaocj[s[ ]igi Scff[gihn_m) jlipch]c[ ^_f Dl[h
@b[]i) jl_m_hn[h [g_h[t[ [fn[ [ m_koc[m) mch _g\[lai) Qchaocj[s[ _m oh gohc]cjci
gwm pofh_l[\f_ ko_ Scff[gihn_m ^_\c^i [ ko_7

P[h G[pc_l

8JCFC?<?

>fn[

>fn[

14)1$

10)/$

46)6$

0-)0$

5/)2$

05)0$

22)2$

2-)2$

>fn[

?[d[
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� Qchaocj[s[ nc_h_ oh[ n[m[ ^_ ^_j_h^_h]c[) cao[f [ 2/$) g[sil ko_ f[ 
^_ Scff[gihn_m &10$'+

� I[ jl_][lc_^[^ ̂ _ pcpc_h^[ s h_]_mc^[^_m \wmc][m chm[ncm`_]b[m &ji\l_t[' 
^_ Qchaocj[s[ _mnwh gos jil _h]cg[ ^_ Scff[gihn_m7 ][mc _f nin[f ^_ f[m
pcpc_h^[m ^_ Qchaocj[s[ _mnwh ]ihmnloc^[m ]ih g[n_lc[f_m jl_][lcim) s
Qchaocj[s[ nc_h_ oh K?F ^_ 62$) go]bi g[sil [f 10$ ^_ Scff[gihn_m+

Bm chn_l_m[hn_ hin[l ko_ _h _mn_ ][mi Qchaocj[s[ nc_h_ g_hil ][hnc^[^ ^_ bia[l_m
mch l[^ci ko_ Scff[gihn_m) fi ko_ `[]cfcn[ [ f[ ji\f[]c|h ^_ Qchkocj[s[ _f []]_mi
[ ch`ilg[]c|h ^_ jl_p_h]c|h _h ]igj[l[]c|h ]ih f[ ji\f[]c|h ^_ Scff[gihn_m8
mch _g\[lai) Qchaocj[s[ nc_h_ g[sil pofh_l[\cfc^[^ ko_ Scff[gihn_m ^_\c^i [
ko_ Qchkocj[s[ nc_h_ g[sil_m K?F s pcpc_h^[m jl_][lc[m) p[lc[\f_m ko_ mih gwm
^_n_lgch[hn_m j[l[ a_h_l[l pofh_l[\cfc^[^+

2DK@C@R+ P_ [h[fct[h fim gohc]cjcim ^_ P[h M_^li ^_ Qinil[ s Eo[]b[][ff[ _h
_f A_j[ln[g_hni ^_ Lloli &Q[\f[ 0+5'+ Iim gohc]cjcim ^_ P[h M_^li ^_ Qinil[ s
Eo[]b[][ff[ jl_m_hn[h [g_h[t[ [fn[ [ b_f[^[m) mch _g\[lai P[h M_^li ^_ Qinil[ nc_h_
oh[ [fn[ pofh_l[\cfc^[^ s Eo[]b[][ff[ nc_h_ oh[ \[d[ pofh_l[\cfc^[^ ^_\c^i [ ko_7

� P[h M_^li ̂ _ Qinil[ nc_h_ g[sil n[m[ ̂ _ ̂ _j_h^_h]c[ ko_ Eo[]b[][ff[+ 

� I[ jl_][lc_^[^ ^_ pcpc_h^[ s h_]_mc^[^_m \wmc][m chm[ncm`_]b[m 
&ji\l_t[' ^_ P[h M_^li ^_ Qinil[ _mnwh jil _h]cg[ ^_ Eo[]b[][ff[+

Pch _g\[lai) P[h M_^li ^_ Qinil[ nc_h_ g[sil []]_mi [ ch`ilg[]c|h ^_ jl_p_h]c|h
_h ]igj[l[]c|h ]ih f[ ji\f[]c|h ^_ Eo[]b[][ff[) _mni ^_\c^i [ oh[ g_hil
][hnc^[^ ^_ bia[l_m mch l[^ci ko_ Eo[]b[][ff[+ A_ g[h_l[ mcgcf[l [f ][mi pcmni
[hn_lcilg_hn_ ^_ m_koc[m &Q[\f[ 0+4') P[h M_^li nc_h_ g[sil pofh_l[\cfc^[^ ko_
Eo[]b[][ff[ ^_\c^i [ ko_ P[h M_^li nc_h_h g[sil_m K?F s pcpc_h^[m jl_][lc[m)
p[lc[\f_m ko_ mih gwm ^_n_lgch[hn_m j[l[ a_h_l[l pofh_l[\cfc^[^+

BFGOF ($,/ DFUMFGOJV TXJ IJWJUPMQFQ OF DXOQJUFGMOMIFI
8NAK@BHNM@K @ ;DPT^@R

5TMHBHOHN ,LDM@X@ 6-3
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>fn[
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1Q@MHX@C@R+ P_ [h[fct[h ]igi _mno^cim ^_ ][mi [ fim gohc]cjcim ^_ Q[lpcn[ s Po]l_
_h _f A_j[ln[g_hni ^_ @bokocm[][ &Q[\f[ 0+6'+ Iim gohc]cjcim ^_ Q[lpcn[ s Po]l_
jl_m_hn[h oh[ [g_h[t[ [fn[ [ al[hct[^[m) mch _g\[lai) Q[lpcn[ nc_h_ oh[ g[sil
pofh_l[\cfc^[^ ji\f[]cih[f [ al[hct[^[m _h ]igj[l[]c|h ]ih Po]l_ ^_\c^i [ ko_7

� Q[lpcn[ nc_h_ g[sil n[m[ ^_ ^_j_h^_h]c[ ko_ Po]l_ &10$ ]igj[l[^i 
]ih 1$ ^_ Po]l_'+

� I[ jl_][lc_^[^ ^_ pcpc_h^[ s h_]_mc^[^_m \wmc][m chm[ncm`_]b[m 
&ji\l_t[' ^_ Q[lpcn[ _mnwh gos jil _h]cg[ ^_ Po]l_7 Q[lpcn[ nc_h_ 64$
^_ pcpc_h^[m ]ihmnloc^[m ]ih [^i\_) n[\cko_) jc_^l[ o inli g[n_lc[f
jl_][lci) gc_hnl[m ko_ Po]l_ nc_h_ mif[g_hn_ 00$ ^_ mom pcpc_h^[m
]ihmnloc^[m ]ih _mnim g[n_lc[f_m+ Q[lpcn[ nc_h_ n[g\cyh 54$ ^_
ji\f[]c|h ]ih K?F) gc_hnl[m ko_ Po]l_ mifi /4$+

� Q[lpcn[ nc_h_ g[sil ][hnc^[^ ^_ bia[l_m mch l[^ci ko_ Po]l_) fi ko_ 
fcgcn[ _f []]_mi [ ch`ilg[]c|h ^_ jl_p_h]c|h _h Q[lpcn[ s [og_hn[ f[
pofh_l[\cfc^[^ ^_ f[ ji\f[]c|h _h _mn_ gohc]cjci+

BFGOF ($-/ DFUMFGOJV TXJ IJWJUPMQFQ OF DXOQJUFGMOMIFI
8NAK@BHNM@K @ 2DK@C@R
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5TMHBHOHN

5TMHBHOHN

,LDM@X@

,LDM@X@

6-3

6-3

2NF@QDR

RHM Q@CHN

2NF@QDR

RHM Q@CHN

>TKMD$

Q@AHKHC@C

>TKMD$

Q@AHKHC@C

<@R@ CD

CDODM$

CDMBH@

<@R@ CD

CDODM$

CDMBH@

8QDB@QHD$

C@C CD

UHUHDMC@

8QDB@QHD$

C@C CD

UHUHDMC@

P[h M_^li

?@ 8GLGJ<

Q[lpcn[

Eo[]b[*

][ff[

Po]l_

>fn[

>fn[

>fn[

>fn[

14)3$

10).$

0/)0$

0)5$

65)2$

63)4$

34)3$

0/)5$

6/)6$

53)6$

//)/$

/3)6$

/4)3$

/2)6$

10).$

.5)1$

>fn[

>fn[

?[d[

?[d[



&4./+1'(-.-*'*!$0(.')-0/'.!'.!%-+2,0!*+!#+2'231+2!+/!"0.-5-'

&$

($,$ DXOQJUFGMOMIFI SRGOFHMRQFO F P_OWMSOJV FPJQF[FV

Bh \[m_ [f F?SM j[l[ ][^[ [g_h[t[ &choh^[]c|h) m_koz[) b_f[^[ s al[hct[^[') _m
jimc\f_ n[g\cyh c^_hnc�][l f[m l_acih_m ko_ mih pofh_l[\f_m mcgofnwh_[g_hn_ [ gwm
^_ oh[ [g_h[t[+ I[ Ccaol[ 0+6 go_mnl[ ko_ fim gohc]cjcim ^_ @b[][lcff[ s M[j_f
M[gj[ _h I[ M[t) jil _d_gjfi) mih [fn[g_hn_ pofh_l[\f_m n[hni [ choh^[]cih_m
]igi [ b_f[^[m s al[hct[^[m8 _h ][g\ci) fim gohc]cjcim ^_ @[f[]ini s @[koc[pclc
_h _f A_j[ln[g_hni ^_ I[ M[t) i Bf @bili) @ilko_ s Qol]i _h Lloli) mih [fn[g_hn_
pofh_l[\f_m ji\f[]cih[fg_hn_ n[hni [ m_koz[m ]igi [ b_f[^[m s al[hct[^[m+

5MKXUF ($./ ;XQMHMSMRV HRQ YXOQJUFGMOMIFI SRGOFHMRQFO F
P_OWMSOJV FPJQF[FV

($-$ DXOQJUFGMOMIFI >RGOFHMRQFO Z DXOQJUFGMOMIFI 0OMPJQWFUMF

Bm jimc\f_ n[g\cyh ]lot[l _f Fh^c][^il ?[s_mc[hi ^_ Sofh_l[\cfc^[^ Mi\f[]cih[f
]ih inlim ch^c][^il_m ^_ pofh_l[\cfc^[^) ]igi _f ch^c][^il ^_ Sofh_l[\cfc^[^ [
f[ Fhm_aolc^[^ >fcg_hn[lc[ &S>J' _f[\il[^i jil _f Jchcmn_lci ^_ A_m[lliffi Ool[f
s Qc_ll[m ^_ ?ifcpc[ ]ih [jisi ^_f Mlial[g[ Joh^c[f ^_ >fcg_hnim &MJ>' ^_ f[m
K[]cih_m Rhc^[m+ Bf S>J nc_h_ oh[ _m][f[ ^_ . [ 2) ]ill_mjih^c_h^i fim p[fil_m
^_ . s / [ oh[ pofh_l[\cfc^[^ \[d[) 0 [ oh[ pofh_l[\cfc^[^ g_^c[) s 1 s 2 [ oh[
pofh_l[\cfc^[^ [fn[+

I[m Ccaol[m 0+.-) 0+..) 0+./ s 0+.0 go_mnl[h _f l_mofn[^i ^_ l_[fct[l _mn_ ]lo]_ ]ih
ni^im fim gohc]cjcim [h[fct[^im _h _f _mno^ci7
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� Bf ]lo]_ ^_f F?SM [ choh^[]cih_m s _f S>J go_mnl[ ko_ fim gohc]cjcim 
pofh_l[\f_m ji\f[]cih[fg_hn_ [ choh^[]cih_m nc_h_h oh[ pofh_l[\cfc^[^
[ chm_aolc^[^ [fcg_hn[lc[ \[d[ s g_^c[+ Johc]cjcim ]igi @b[][lcff[ s
M[j_f M[gj[ _h _f A_j[ln[g_hni ^_ I[ M[t nc_h_h oh[ [fn[ pofh_l[\cfc^[^
ji\f[]cih[f [ choh^[]cih_m s oh[ pofh_l[\cfc^[^ [ chm_aolc^[^
[fcg_hn[lc[ g_^c[+ Qinil[ _h @i]b[\[g\[ _m [fn[g_hn_ pofh_l[\f_ [
choh^[]cih_m m_a}h _f F?SM) j_li mo chm_aolc^[^ [fcg_hn[lc[ _m \[d[
m_a}h ch`ilg[]c|h ^_f S>J &Ccaol[ 0+.-'+

5MKXUF ($&%/ ;XQMHMSMRV HRQ YXOQJUFGMOMIFI SRGOFHMRQFO F
HMTMC@BHNMDR W UTKMDQ@AHKHC@C @ K@ HMRDFTQHC@C @KHLDMS@QH@

� Bf ]lo]_ ^_f F?SM [ m_koz[m s _f S>J ^_ cao[f `ilg[ go_mnl[ ko_ 
fim gohc]cjcim pofh_l[\f_m ji\f[]cih[fg_hn_ [ m_koz[m nc_h_h oh[
pofh_l[\cfc^[^ [fcg_hn[lc[ \[d[ [ g_^c[ &Ccaol[ 0+..'+ Bf ]lo]_ m_{[f[
jil _d_gjfi ko_ Milig[ _h @bokocm[][ nc_h_ oh[ [fn[ pofh_l[\cfc^[^
ji\f[]cih[f [ m_koz[m s oh[ pofh_l[\cfc^[^ [fcg_hn[lc[ g_^c[) gc_hnl[m
ko_ Qchaocj[s[ _h Minimz nc_h_ oh[ [fn[ pofh_l[\cfc^[^ ji\f[]cih[f [
m_koz[m j_li mo pofh_l[\cfc^[^ [fcg_hn[lc[ _m \[d[+
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5MKXUF ($&&/ ;XQMHMSMRV HRQ YXOQJUFGMOMIFI SRGOFHMRQFO
@ RDPT^@R W UTKMDQ@AHKHC@C @ K@ HMRDFTQHC@C @KHLDMS@QH@

� Bh _f ][mi ^_ f[ pofh_l[\cfc^[^ [ al[hct[^[m) @ei]b[m _h Minimz nc_h_ 
oh[ [fn[ pofh_l[\cfc^[^ ji\f[]cih[f [ _mn[ [g_h[t[ s oh[ pofh_l[\cfc^[^
[fcg_hn[lc[ g_^c[) gc_hnl[m ko_ _f gohc]cjci ^_ @[n[]il[ _h I[ M[t
go_mnl[ ko_ nc_h_ oh[ [fn[ pofh_l[\cfc^[^ ji\f[]cih[f [ al[hct[^[m
j_li nc_h_ oh[ pofh_l[\cfc^[^ [fcg_hn[lc[ \[d[ &Ccaol[ 0+./'+ Bh ][g\ci)
gohc]cjcim ]igi ?_lg_di _h Q[lcd[ s Po]l_ _h @bokocm[][ nc_h_h oh[
\[d[ pofh_l[\cfc^[^ ji\f[]cih[f [ al[hct[^[m s [f gcmgi nc_gji oh[
\[d[ pofh_l[\cfc^[^ [ chm_aolc^[^ [fcg_hn[lc[+

� Cch[fg_hn_) _h _f ][mi ^_ b_f[^[m) fim gohc]cjcim ^_ @b[][lcff[) P[h 
M_^li @o[l[bo[l[) @[ff[j[) M[j_f M[gj[ _h _f A_j[ln[g_hni ^_ I[
M[t mih [fn[g_hn_ pofh_l[\f_m ji\f[]cih[fg_hn_ [ b_f[^[m s nc_h_h
oh[ pofh_l[\cfc^[^ g_^c[ [ chm_aolc^[^ [fcg_hn[lc[ &Ccaol[ 0+.0'+
Johc]cjcim ]igi Qojct[ s Scff[t|h _mnwh [fn[g_hn_ [g_h[t[^im ]ih
b_f[^[m) j_li nc_h_h oh[ pofh_l[\cfc^[^ ji\f[]cih[f \[d[ ^_ []o_l^i [f
F?SM s oh[ chm_aolc^[^ [fcg_hn[lc[ \[d[ ^_ []o_l^i [f S>J+
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5MKXUF ($&'/ ;XQMHMSMRV HRQ YXOQJUFGMOMIFI SRGOFHMRQFO F
FQ@MHX@C@R W UTKMDQ@AHKHC@C @ K@ HMRDFTQHC@C @KHLDMS@QH@

5MKXUF ($&(/ ;XQMHMSMRV HRQ YXOQJUFGMOMIFI SRGOFHMRQFO F LJOFIFV
W UTKMDQ@AHKHC@C @ K@ HMRDFTQHC@C @KHLDMS@QH@
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Iim l_mofn[^im ^_f F?SM jo_^_h m_l }ncf_m j[l[ f[ a_mnc|h ^_f ^_m[lliffi h[]cih[f
s mo\*h[]cih[f+ A_\c^i [ ko_ _f F?SM _mnw \[m[^i _h ch^c][^il_m ko_ gc^_h _f
^_m[lliffi [ hcp_f l_acih[f) _mn_ chmnlog_hni j_lgcn_ chnli^o]cl f[ jli\f_gwnc][ ^_
f[ pofh_l[\cfc^[^ [hn_ ^_m[mnl_m _hnl_ fim chmnlog_hnim ko_ [jis[h f[m ^_]cmcih_m
mi\l_ ^_m[lliffi+

Bf F?SM jo_^_ oncfct[lm_ ^_ g[h_l[ jlw]nc][ j[l[ fim mcaoc_hn_m �h_m7

� A_m[lliffi ^_f ]ihi]cgc_hni+

� A_n_lgch[]c|h ^_ jlinincjim ^_ pofh_l[\cfc^[^ [ hcp_f gohc]cj[f+

� A_n_lgch[]c|h ^_ l_]olmim j[l[ f[ D^OA+

� A_n_lgch[]c|h ^_ l_]olmim j[l[ [so^[ bog[hcn[lc[+

� Fhmogi j[l[ f[ _f[\il[]c|h ^_ jf[h_m ^_ _g_la_h]c[ s ]ihncha_h]c[+

� Fhmogi j[l[ f[ _f[\il[]c|h ^_ jf[h_m ^_ ^_m[lliffi chn_al[f+

� Izh_[ \[m_ j[l[ f[ _p[fo[]c|h ^_f cgj[]ni ^_ jifznc][m+

)$&$ 3JVFUUROOR IJO HRQRHMPMJQWR

Bf ^_m[lliffi chn_al[f j[l[ Scpcl ?c_h ^_f Bmn[^i Mfolch[]cih[f ^_ ?ifcpc[ l_koc_l_
^_f ]ihi]cgc_hni s f[ ][l[]n_lct[]c|h ^_ f[ pofh_l[\cfc^[^ [ ^_m[mnl_m s f[ ]l_[]c|h
i _f `iln[f_]cgc_hni ^_ chmncno]cih_m ]ih ][j[]c^[^_m ny]hc][m mo�]c_hn_m j[l[
_mno^c[lfi) ][n_ailct[lfi s g_^clfi+ Bh _mn_ m_hnc^i) _f l[hecha ^_ pofh_l[\cfc^[^
ko_ jlijil]cih[ _f F?SM j_lgcnclw [ Jchcmn_lcim) Di\_lh[]cih_m s Johc]cjcim
m_f_]]cih[l wl_[m &l_acih_m' _mj_]z�][m ^_ _mno^ci _ chn_lp_h]c|h) j[lnc]of[lg_hn_
f[m ^_ g[sil [g_h[t[ s pofh_l[\cfc^[^) [ �h ^_ ^_m[lliff[l gi^_fim jli\[\cfzmnc]im
ko_ gc^[h ]ih g[sil jl_]cmc|h f[m jimc\cfc^[^_m ^_ i]oll_h]c[ ^_ ^_m[mnl_m _h _mn[m
l_acih_m+ I[ ]ig\ch[]c|h ^_ _mnim gi^_fim ]ih f[ pofh_l[\cfc^[^ gohc]cj[f g_^c^[
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]ih _f F?SM fial[lw jli`oh^ct[l _f ]ihi]cgc_hni ^_f lc_mai gohc]cj[f s jimc\cfcn[lw
_mn[\f_]_l g_][hcmgim ^_ nl[hm`_l_h]c[ ^_ lc_mai) l_^o]c_h^i f[ _rjimc]c|h
�h[h]c_l[ ^_f Di\c_lhi [hn_ ^[{im s jyl^c^[m oh[ p_t mo]_^c^i oh ^_m[mnl_+ Bh _f
`onoli) ^[^im fim jlial_mim _h _f ]ihi]cgc_hni) m_lw h_]_m[lci ch]iljil[l n[g\cyh
ho_p[m p[lc[\f_m ko_ m_[h ^_n_lgch[hn_m j[l[ f[ pofh_l[\cfc^[^) j[l[ [p[ht[l _h
f[ g_^c]c|h [jlijc[^[ ^_ _mn_ `_h|g_hi+

)$'$ 3JWJUPMQFHM^Q IJ >URWRWMSRV IJ DXOQJUFGMOMIFI ;XQMHMSFO

Iim l_mofn[^im ^_ _mn_ _mno^ci jo_^_h _gjf_[lm_ n[g\cyh j[l[ _f[\il[l jlinincjim
^_ pofh_l[\cfc^[^ gohc]cj[f) _m ^_]cl) alojim ^_ gohc]cjcim ]ih ][l[]n_lzmnc][m
mcgcf[l_m l_mj_]ni [ mo pofh_l[\cfc^[^ s mom ][l[]n_lzmnc][m mi]ci*_]ih|gc][m+ Bmnim
jlinincjim gohc]cj[f_m j_lgcnclwh [ fim ai\c_lhim ^_j[ln[g_hn[f_m s h[]cih[f
nig[l []]cih_m ]ihdohn[m j[l[ `ig_hn[l _f ^_m[lliffi mcgofnwh_i ^_ alojim ^_
gohc]cjcim+

)$($ 3JWJUPMQFHM^Q IJ UJHXUVRV SFUF 6I@3

I[ [mcah[]c|h ^_ l_]olmim [ f[ n_gwnc][ ^_ D^OA m_ _hg[l][ _h _f jli]_mi ^_
jf[hc�][]c|h ^_f ^_m[lliffi+ A_m^_ _m[ j_lmj_]ncp[) s mi\l_ f[ \[m_ ^_ f[ O_mifo]c|h
Jchcmn_lc[f K� ..2 ^_f Jchcmn_lci ^_ Mf[hc�][]c|h ^_f A_m[lliffi ko_ chnli^o]_ _f
[hwfcmcm ^_f lc_mai _h f[ jl_*chp_lmc|h) m_ l_ko_lclw ]ihn[l ]ih g[j[m ^_ [g_h[t[
gwm jl_]cmim &i ^_ g[sil ^_n[ff_' s _f [hwfcmcm ^_ f[ pofh_l[\cfc^[^ _mnlo]nol[f s
`oh]cih[f ^_ f[m chp_lmcih_m+ A_ _mn[ g[h_l[) fim gihnim ^_ chp_lmc|h ch]foclwh
f[ l_^o]]c|h ^_f lc_mai s _f [hwfcmcm ^_ pofh_l[\cfc^[^ `oh]cih[f ]igi \[m_ j[l[
fim jf[h_m ^_ ]ihncha_h]c[) ^_n_lgch[h^i [mz f[m chp_lmcih_m s []]cih_m ko_ m_
h_]_mcn[h j[l[ ko_ f[ ch`l[_mnlo]nol[ _mnl[nyac][ mca[ `oh]cih[h^i &c+_+ j[l[ l_^o]cl
f[ pofh_l[\cfc^[^ _h ch`l[_mnlo]nol['+

)$)$ 3JWJUPMQFHM^Q IJ UJHXUVRV SFUF 0ZXIF 7XPFQMWFUMF

Rh[ ^_ f[m ^c�]ofn[^_m ko_ l_aof[lg_hn_ _h`l_hn[h fim gohc]cjcim s ai\_lh[]cih_m _m
]|gi jl_mojo_mn[l l_]olmim j[l[ f[ [n_h]c|h bog[hcn[lc[+ Bmn[ n[l_[ m_ ^_n_lgch[
_h fim Mf[h_m ^_ Bg_la_h]c[) fim ]o[f_m) \[m[^im _h fim jimc\f_m _m]_h[lcim ^_
^_m[mnl_) j_lgcn_h c^_hnc�][l f[ ji\f[]c|h _ ch`l[_mnlo]nol[ ko_ ji^lz[h m_l
[`_]n[^im+ @ihmc^_l[h^i f[ ji\f[]c|h pofh_l[\f_ c^_hnc�][^[ _h _mn_ _mno^ci ]ih
fim `[]nil_m ^_ _rjimc]c|h s j_lmih[m ko_ l_koc_l_h [mcmn_h]c[) _m jimc\f_ ][f]of[l
*_gjf_[h^i _mnwh^[l_m _m`_l[ s p[fil_m ohcn[lcim* _f ]imni ko_ cgjfc][lz[ f[ [n_h]c|h
bog[hcn[lc[ _h [f\_lao_m) _h nylgchim ^_ [fcg_hn[]c|h) [ao[) m[fo^ s jlin_]]c|h)
jil oh nc_gji ^_n_lgch[^i+

I[ ch`ilg[]c|h jlijil]cih[^[ jil _f `[]nil ^_ pofh_l[\cfc^[^ ^_ HKELOJ@BH]K CD

MODSDKBH]K _m n[g\cyh }ncf j[l[ _f ^cm_{i) ^c`omc|h s ][j[]cn[]c|h ^_ mcmn_g[m ^_
[f_ln[ s jf[h_m ^_ _p[]o[]c|h+
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)$*$ 4OFGRUFHM^Q IJ >OFQJV IJ 4PJUKJQHMF Z 2RQWMQKJQHMF

Iim Mf[h_m ^_ @ihncha_h]c[ \om][h g[hn_h_l f[ ]ihnchoc^[^ ^_ f[m chmncno]cih_m
_mnl[nyac][m) a_h_l[fg_hn_ f[m ^_ m_lpc]cim j}\fc]im s ^_ ai\c_lhi+ Bmni _m jimc\f_
[ nl[pym ^_ f[ `ilgof[]c|h ^_ _m]_h[lcim ^_ lc_mai) g_^c[hn_7 &c' f[ fi][fct[]c|h ^_
_mnlo]nol[m _mnl[nyac][m s f[ _p[fo[]c|h ^_ f[ jimc\cfc^[^ ^_ ko_ m_[h [`_]n[^[m
jil oh _p_hni [^p_lmi) &cc' f[ c^_hnc�][]c|h ^_ f[m jimc\f_m ]ihm_]o_h]c[m ^_ oh[
[`_]n[]c|h) s &ccc' f[ c^_hnc�][]c|h ^_ f[m []]cih_m s l_]olmim j[l[ g[hn_h_l mo
`oh]cih[gc_hni+

>f m_l _f lc_mai oh jli^o]ni ^_ f[m [g_h[t[m s f[ pofh_l[\cfc^[^) f[ _f[\il[]c|h ^_
Mf[h_m ^_ Bg_la_h]c[ jo_^_ _rjfin[l f[ ch`ilg[]c|h jlijil]cih[^[ jil _f F?SM
j[l[ f[ _f[\il[]c|h ^_ _m]_h[lcim ^_ lc_mai) \[m[^im _h mcgof[]cih_m ^_ [og_hni,
l_^o]]c|h ^_ [g_h[t[m s pofh_l[\cfc^[^_m l_mj_]ni [ f[ fzh_[ \[m_ ^_f _mno^ci+

Bh _f >h_ri FS m_ ^_m]lc\_h _d_gjfim ^_ ]|gi chn_ljl_n[l fim ch^c][^il_m ^_f
F?SM j[l[ oh gohc]cjci jil ncji ^_ _p_hni+ Bh ][^[ _m]_h[lci _m jimc\f_ [jl_]c[l
_f hcp_f ^_ pofh_l[\cfc^[^ s fim `[]nil_m f[n_hn_m ko_ f[ ^_n_lgch[h+ Cl_hn_ [ f[
jl_m_h]c[ ^_ f[ [g_h[t[ _m jimc\f_ cg[ach[l ]|gi ][^[ ohi ^_ _mnim `[]nil_m
f[n_hn_m jo_^_h [bih^[l _f cgj[]ni ^_f _p_hni _h f[ ji\f[]c|h) a_h_l[h^i [f gcmgi
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nc_gji s _h f[ }fncg[ ]ifogh[) f[m jimc\f_m []]cih_m j[l[ l_^o]cl _f lc_mai+ @igi
_f jli]_mi m_ l_[fct[ _h oh wg\cni ^_ f[ jf[hc�][]c|h) _m jimc\f_ nig[l _h ]o_hn[
_mn[m l_]ig_h^[]cih_m _ chn_al[lf[m _h f[m jlijo_mn[m ^_ jlial[g[m m_]nilc[f_m i
gofncm_]nilc[f_m s _h inlim jli]_mim ]igi _f il^_h[gc_hni n_llcnilc[f+

M[l[ _f ][mi j[lnc]of[l ^_ fim Mf[h_m ^_ Bg_la_h]c[) nig[h^i _h ]ihmc^_l[]c|h
_mn_ l[tih[gc_hni m_ jo_^_ [fcg_hn[l [f jli]_mi mih f[m mcaoc_hn_m [fn_lh[ncp[m7 c'
Mf[h_m ^_ Bp[]o[]c|h ^_ f[ ji\f[]c|h) mi\l_ ni^i ]ih f[ gwm pofh_l[\f_) cc' mcmn_g[m
^_ [f_ln[ s [f[lg[ \[m[^im _h f[ ^cmjimc]c|h ^_ l_]olmim ^_ ch`ilg[]c|h s f_hao[d_
[ m_l oncfct[^i) ccc' o\c][]c|h ^_ ]_hnlim ^_ []iac^[) [f\_lao_ i ][gj[g_hnim ]ih
\[m_ _h f[ ^cmj_lmc|h i ^_hmc^[^ ji\f[]cih[f) cp' jlcilct[]c|h ^_ f[ jlin_]]c|h ^_
]_hnlim ^_ m[fo^ s _^o][]c|h) _hnl_ inlim+

)$+$ 4OFGRUFHM^Q IJ >OFQJV IJ 3JVFUUROOR 8QWJKUFO

I[ jifznc][ h[]cih[f ^_ a_mnc|h ^_ lc_maim m_ \[m[ _h _f _hn_h^cgc_hni ^_f lc_mai
^_ ^_m[mnl_m ]igi oh jli\f_g[ ^_f ^_m[lliffi chn_al[f j[l[ Scpcl ?c_h) jil fi ko_
oh[ [n_h]c|h jl_`_l_hn_ s [hnc]cj[^[ ^_ f[ pofh_l[\cfc^[^ [ nl[pym ^_ []]cih_m ^_
ncji jlimj_]ncpi s ]ill_]ncpi a[l[hnct[lw ^_ g[h_l[ momn_hn[\f_ f[ [n_h]c|h ^_ f[m
h_]_mc^[^_m ^_f jo_\fi \ifcpc[hi s _f mimn_hcgc_hni ^_ f[ ][j[]c^[^ ^_ l_a_h_l[]c|h
^_ fim ]igjih_hn_m) tih[m s mcmn_g[m ^_ pc^[ ^_ f[ J[^l_ Qc_ll[+

>f _f[\il[l jf[h_m ^_ ^_m[lliffi chn_al[f) _h fim hcp_f_m m_]nilc[f) gchcmn_lc[f s ^_
Bhnc^[^_m Q_llcnilc[f_m >on|hig[m) _m h_]_m[lci ]ihi]_l f[ ]ih�aol[]c|h ^_ f[
pofh_l[\cfc^[^ s f[m [g_h[t[m [hn_ f[m ko_ _mnw _rjo_mn[ oh[ l_ac|h i l_acih_m+
A_ []o_l^i [ hilg[ncp[) _mn[ mcno[]c|h m_ chc]c[ ]ih f[ l_pcmc|h ^_ f[ `l_]o_h]c[
s _f ncji ^_ [g_h[t[ gwm `l_]o_hn_+ Rh[ p_t _mn[\f_]c^[ f[ [g_h[t[ m_ [h[fct[
f[ pofh_l[\cfc^[^) f[ ]o[f ^_\_ _mn[l ^cmnlc\oc^[ _mj[]c[fg_hn_ _h _f jli]_mi ^_
il^_h[gc_hni n_llcnilc[f+ Bf _hn_h^cgc_hni s f[ g_^c]c|h ^_ f[m [g_h[t[m s f[
pofh_l[\cfc^[^ l_acih[f_m j_lgcn_h l_[fct[l []]cih_m ]ih]l_n[m j[l[ l_^o]cl fim
`[]nil_m ^_ f[ pofh_l[\cfc^[^ ji\f[]cih[f+

I[ l_^o]]c|h ^_ f[ pofh_l[\cfc^[^ `zmc][ _h fim jf[h_m ^_ ^_m[lliffi m_ ilc_hn[ [
l_^o]cl _f `[]nil ^_ _rjimc]c|h) g_^c[hn_) jil _d_gjfi)

� I[ ^cp_lmc�][]c|h ^_ f[ []ncpc^[^ jli^o]ncp[+ 

� Rh[ g_dil jf[hc�][]c|h ^_ fim ]_hnlim ol\[him i _h jli]_mi ^_ ol\[hcmgi) 
c^_hnc�][h^i tih[m ^_ [fni lc_mai) a_h_l[h^i hilg[m s ]|^caim ^_ ]ihmnlo]]c|h
s ol\[hct[]c|h &_mj[]cim p_l^_m) pz[m ^_ []]_mi) tihc�][]c|h ]ig_l]c[f' ko_
gcncao_h _f lc_mai s ko_ jligo_p[h f[ [^[jn[]c|h [f ][g\ci ]fcgwnc]i+

� I[ jligi]c|h ^_ f[ []]_mc\cfc^[^ j[l[ _f nl[hmjiln_) ]ih ch`l[_mnlo]nol[ 
l_mcfc_hn_+

� Bf [hwfcmcm ^_f g[n_lc[f ^_ ]ihmnlo]]c|h l_mcfc_hn_) a_h_l[h^i hilg[m ^_ 
]ihmnlo]]c|h ko_ ch^cko_h f[ h_]_mc^[^ ^_ oncfct[l g[n_lc[f [jlijc[^i j[l[
_f ]fcg[ fi][f+

� I[ _p[fo[]c|h ^_ jifznc][m ^_ h[n[fc^[^ s f[ jligi]c|h ^_ j[lnim m_aolim+ 
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I[ l_^o]]c|h ^_ f[ pofh_l[\cfc^[^ mi]ci*_]ih|gc][ m_ ilc_hn[ [ ][^[ mo\aloji
^_ fim `[]nil_m c^_hnc�][^im _h _f _mno^ci+ Bh _f `[]nil ^_ MDOPLK@P NRD ODNRHDODK

@PHPQDKBH@) _m jimc\f_7

� A_m[lliff[l jf[h_m s jlial[g[m ^_ _g_la_h]c[ s ]ihncha_h]c[ j[l[ j_lmih[m 
^cm][j[]cn[^[m) [jfc][l _h]o_mn[m j[l[ [h[fct[l mom ][l[]n_lzmnc][m s
h_]_mc^[^_m) s a_i*l_`_l_h]c[l f[ fi][fct[]c|h ^_ f[m j_lmih[m ]ih h_]_mc^[^_m
^_ [n_h]c|h _mj_]c[f_m+

� J_dil[l f[ ijilnohc^[^ _]ih|gc][ [ nl[pym ^_ f[ `ilg[]c|h s f[ a_h_l[]c|h 
^_ `o_hn_m ^_ _gjf_i [jlijc[^[m+

� Mligip_l jf[h_m s jlial[g[m ^_ _g_la_h]c[ j[l[ [^ofnim g[sil_m) s a_i*
l_`_l_h]c[l mo o\c][]c|h j[l[ oh[ g_dil [n_h]c|h _h ][mi ^_ _g_la_h]c[m+

� Mligip_l []]cih_m ^_ ]ihncha_h]c[ j[l[ hc{im) [mz ]igi _^o][l [ ymnim mi\l_ 
f[m []]cih_m [ nig[l [hn_ mcno[]cih_m ^_ ^_m[mnl_+

Bh _f `[]nil '/.(+'+/.)2 () 5+(& +.24<'+).3)2) _m jimc\f_7

� Mligip_l jlial[g[m ^_ _p[fo[]c|h ^_ pofh_l[\cfc^[^ s jlis_]nim ^_ 
l_`ilt[gc_hni ^_ pcpc_h^[m+

� Fh]focl n_g[m ^_ a_mnc|h ^_f lc_mai s ][g\ci ]fcgwnc]i ]igi j[ln_ ^_ f[ 
`ilg[]c|h _^o][ncp[+

� Mligip_l _f nl[hmjiln_ jil pz[m m_aol[m s [m_aol[l lon[m ^_ _p[]o[]c|h 
]ihm_hmo[^[m ]ih _f nl[hmjiln_ j}\fc]i+

� O_^o]cl mimn_hc^[g_hn_ f[ ji\l_t[) `i][fct[h^i f[m []]cih_m ^_ l_^o]]c|h _h 
fim gohc]cjcim [fn[g_hn_ pofh_l[\f_m+

� J_dil[l _f []]_mi [ chmncno]cih_m �h[h]c_l[m) [ nl[pym ^_ mo]olm[f_m i g_^cim 
pclno[f_m+ Bmn[ []]c|h cgjfc][ ko_ f[ jifznc][ ^_ [gjfc[]c|h a_ialw�][ ^_
[]]_mi �h[h]c_li jlcilc]_ [ fim gohc]cjcim gwm pofh_l[\f_m+

� Mligip_l jlial[g[m j[l[ l_^o]cl _f ^_m_gjf_i s _f mo\*_gjf_i+

Bh _f `[]nil HKEO@DPQORBQRO@ CD DCRB@BH]K U P@IRC) jo_^_h cgjf_g_hn[lm_7

� Mlial[g[m ^_ _p[fo[]c|h ^_ f[ pofh_l[\cfc^[^ _mnlo]nol[f s `oh]cih[f ^_ fim 
]_hnlim ^_ m[fo^) jligipc_h^i mo l_mcfc_h]c[ [ j[lncl ^_f l_`ilt[gc_hni s
jlin_]]c|h _mnlo]nol[f s jf[h_m ^_ _g_la_h]c[ s ]ihncha_h]c[+

� Mf[h_m j[l[ jligip_l f[ _p[fo[]c|h ^_ f[ pofh_l[\cfc^[^ _mnlo]nol[f ^_ 
]_hnlim ^_ _^o][]c|h) jligipc_h^i mo l_`ilt[gc_hni s l_mcfc_h]c[) [^_gwm
^_ f[ _p[fo[]c|h ^_f jin_h]c[f ^_ _mnim ]_hnlim j[l[ []no[l ]igi l_`oacim _h
][mi ^_ _g_la_h]c[m+

Bh _f `[]nil ^_ CHEDODKBH@P DKQOD FORMLP PLBH@IDP) m_ jo_^_7

� Mligip_l f[ ^c`omc|h _h f_hao[m h[ncp[m ^_ ch`ilg[]c|h mi\l_ pofh_l[\cfc^[^ 
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s a_mnc|h ^_ lc_maim) ch]fos_h^i _p[fo[]cih_m ^_f lc_mai) jf[h_m ^_ _g_la_h]c[
s mcmn_g[m ^_ [f_ln[+

� O_]oj_l[l jlw]nc][m ]ofnol[f_m [h]_mnl[f_m _h jl_j[l[]c|h s l_]oj_l[]c|h 
^_m[mnl_m+

� Mligip_l f[ cao[f^[^ ̂ _ ijilnohc^[^_m f[\il[f_m) [m_aol[h^i _f ]ogjfcgc_hni 
^_ f[ hilg[ncp[ h[]cih[f+

Bh _f `[]nil ^_ HKELOJ@BH]K MODSH@7

� >gjfc[l fim jlial[g[m ^_ _f_]nlc�][]c|h lol[f ]ih _f omi ^_ _h_laz[m 
[fn_lh[ncp[m j[l[ g_dil[l _f []]_mi [ g_^cim ^_ ]igohc][]c|h+

� Mligip_l _f []]_mi [ ch`ilg[]c|h [ j[lncl ^_ ]_hnlim ^_ ch`ilg[]c|h) 
n_f_]_hnlim o inlim oncfct[^im _h ]ih^c]cih_m _rnl_g[m ^_ [mcf[gc_hni+

Bmn[m jimc\f_m []]cih_m ^_ l_^o]]c|h ^_ pofh_l[\cfc^[^ hi mih jil mojo_mni g_^c^[m
[cmf[^[m) mchi j[ln_ ^_ jlial[g[m s jlis_]nim ko_ ]ih`ilg[h fim jf[h_m chn_al[f_m
^_ ^_m[lliffi+

)$,$ 9]QJF GFVJ SFUF JYFOXFHMRQJV IJ MPSFHWR IJ SRO]WMHFV

I[ g_^c]c|h ^_ f[ pofh_l[\cfc^[^ gohc]cj[f _h _f [{i /-./ ]ih _f F?SM mclp_ ]igi
oh[ fzh_[ \[m_ ]ih f[ ko_ ]igj[l[l f[ _�][]c[) _�]c_h]c[ s _f cgj[]ni ^_ f[m
jifznc][m h[]cih[f_m s mo\*h[]cih[f_m ilc_hn[^[m [ l_^o]cl f[ pofh_l[\cfc^[^) ko_
_mnwh ]ihn_hc^[m n[hni _h fim jf[h_m ^_ _g_la_h]c[ s ]ihncha_h]c[ ]igi _h fim
jf[h_m ^_ ^_m[lliffi chn_al[f+

>^c]cih[fg_hn_) f[ l_]ijcf[]c|h ]ihncho[ ^_ ^[nim mi\l_ f[m p[lc[\f_m ^_n_lgch[hn_m
j[l[ f[ pofh_l[\cfc^[^ j_lgcnclw l_[fct[l oh m_aocgc_hni [ f[m []]cih_m ]ihn_hc^[m
_h fim jf[h_m ^_ ^_m[lliffi s _p[fo[l _f cgj[]ni ^_ f[m ^_]cmcih_m ^_ a_mnc|h ^_f
lc_mai+
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I[m ][l[]n_lzmnc][m mi]c[f_m) _]ih|gc][m s `zmc][m ^_ oh[ ]igohc^[^ jo_^_h ff_p[l
[ ko_ [og_hn_ i m_ l_^ot][ _f cgj[]ni ^_ oh ^_m[mnl_+ >h[fct[l [jlijc[^[g_hn_
_mn[m ][l[]n_lzmnc][m) c^_hnc�][h^i f[m l_acih_m gwm pofh_l[\f_m s fim `[]nil_m ko_
]ihnlc\os_h [ f[ pofh_l[\cfc^[^) j_lgcn_ jil n[hni nig[l []]cih_m jl_p_hncp[m j[l[
l_^o]cl f[m jyl^c^[m bog[h[m s f[m jyl^c^[m,^[{im g[n_lc[f_m i][mcih[^im jil fim
^_m[mnl_m+

Bmn_ _mno^ci oncfct| ch`ilg[]c|h ^_ f[m [g_h[t[m ^_ choh^[]cih_m) m_koz[m)
al[hct[^[m s b_f[^[m) [^_gwm ^_ ^[nim ]_hm[f_m s [^gchcmnl[ncpim) j[l[ jli`oh^ct[l
_h _f ]ihi]cgc_hni mi\l_ f[ pofh_l[\cfc^[^ ji\f[]cih[f [ ^_m[mnl_m _h ?ifcpc[+ Iim
l_mofn[^im gimnl[lih ko_7

� Johc]cjcim [fn[g_hn_ [g_h[t[^im hi mih mc_gjl_ fim gwm pofh_l[\f_m) 
^_\c^i [ ko_ f[m ][l[]n_lzmnc][m `zmc][m s mi]ci*_]ih|gc][m ^_ oh gohc]cjci
jo_^_h b[]_l ko_ n_ha[ gwm ][j[]c^[^ ^_ [`lihn[l oh[ mcno[]c|h ^_
^_m[mnl_) ]o[h^i mih ]igj[l[^im ]ih inlim gohc]cjcim ]ih oh[ mcgcf[l
[g_h[t[+ Iim l_mofn[^im j_lgcnc_lih c^_hnc�][l [^_gwm [ fim gohc]cjcim
ko_ mih mcgofnwh_[g_hn_ pofh_l[\f_m [ gwm ^_ oh ncji ^_ [g_h[t[ h[nol[f
i ko_ mih [f gcmgi nc_gji pofh_l[\f_m [ oh[ [g_h[t[ h[nol[f s [ f[
chm_aolc^[^ [fcg_hn[lc[+ Bh nylgchim ^_ jifznc][ \[m[^[ _h _pc^_h]c[) fim
gohc]cjcim ko_ mih [f gcmgi nc_gji [fn[g_hn_ pofh_l[\f_m s m_ _h]o_hnl[h
[fn[g_hn_ [g_h[t[^im jil ^_m[mnl_m ^_\_lz[h m_l jlcilct[^im ^ol[hn_ f[
cgjf_g_hn[]c|h ^_ jifznc][m ^_ jl_p_h]c|h s a_h_l[]c|h ^_ l_mcfc_h]c[+

� I[m ][l[]n_lzmnc][m mi]ci*_]ih|gc][m nc_h^_h [ m_l gwm cgjiln[hn_m ko_ 
f[ _rjimc]c|h j[l[ f[ a_h_l[]c|h ^_ pofh_l[\cfc^[^ [ b_f[^[m s m_koz[m) s
_h g_hil g_^c^[ j[l[ choh^[]cih_m+ Bh _f ][mi ^_ f[m choh^[]cih_m) f[
pofh_l[\cfc^[^ `zmc][ &_rjimc]c|h' nc_h_ oh[ ch]c^_h]c[ cgjiln[hn_ mi\l_ f[
pofh_l[\cfc^[^) jil fi ko_ hi ^_\_ m_l ^_m]oc^[^[ _h fim jf[h_m ^_ jl_p_h]c|h
^_ lc_maim+

� A_hnli ^_ f[ pofh_l[\cfc^[^ mi]ci*_]ih|gc][) f[m ]ih^c]cih_m ^_ pc^[ 
chmo�]c_hn_m s f[m ^c`_l_h]c[m _hnl_ alojim mi]c[f_m mih j[lnc]of[lg_hn_
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^_n_lgch[hn_m j[l[ f[ a_h_l[]c|h ^_ pofh_l[\cfc^[^+ I[ ji\l_t[ l_mofn[
^_n_lgch[hn_ _h f[ a_h_l[]c|h ^_ pofh_l[\cfc^[^_m j[l[ ni^[m f[m [g_h[t[m+
Pc \c_h _mn_ l_mofn[^i hi _m ch_mj_l[^i) cgjfc][ ko_ f[m jifznc][m ^_ jl_p_h]c|h
^_ lc_mai ^_ ]ilni jf[ti nc_h_h ko_ m_l ]igjf_g_hn[^[m ]ih jifznc][m
_mnlo]nol[f_m ^_ g_^c[hi*f[lai jf[ti ko_ \omko_h l_^o]cl f[ ji\l_t[) mc
f[m [onilc^[^_m koc_l_h l_^o]cl f[ pofh_l[\cfc^[^ _r [hn_ s _r jimn ^_ f[
ji\f[]c|h ko_ b[\cn[ oh gohc]cjci [fn[g_hn_ [g_h[t[^i+

Bmnim l_mofn[^im mih }ncf_m j[l[ `i][fct[l f[m []]cih_m ^_ jl_p_h]c|h ^_ lc_maim
s f[m g_^c^[m ^_ [so^[ bog[hcn[lc[ _h f[m l_acih_m gwm pofh_l[\f_m s n[g\cyh
j[l[ nl[\[d[l _h g_dil[l fim [mj_]nim ji\f[]cih[f_m _mj_]z�]im ko_ b[]_h [ f[
ji\f[]c|h gwm pofh_l[\f_ ^_ oh[ l_ac|h+ Iim l_mofn[^im j_lgcn_h [^_gwm ch`ilg[l
[ fim ai\c_lhim mo\*h[]cih[f_m s h[]cih[f mi\l_ f[m ][l[]n_lzmnc][m `zmc][m s mi]ci*
_]ih|gc][m l_acih[f_m ko_ ]ihnlc\os_h [ f[ pofh_l[\cfc^[^ [ [g_h[t[m h[nol[f_m)
^_ g[h_l[ ko_ _mnim ai\c_lhim ]l__h B@M@BHC@CDP [ hcp_f h[]cih[f s mo\*h[]cih[f
_h ?ifcpc[7 I[m B@M@BHC@CDP) ^_�hc^[m ]igi f[ [jncno^ ^_ f[m ji\f[]cih_m s f[m
j_lmih[m j[l[ l_^o]cl f[ pofh_l[\cfc^[^ s f[ _rjimc]c|h) l_mofn[h ^_ ][g\cim _h
^cmnchnim [mj_]nim ^_ f[ mi]c_^[^) f[ n_]hifiaz[) f[ _]ihigz[) f[ ]ofnol[) i f[m
chmncno]cih_m &Cc_f^) /-./'+

Iim l_mofn[^im mi\l_ pofh_l[\cfc^[^ ]ihnlc\oclwh [ f[ a_h_l[]c|h ^_ ][j[]c^[^_m mc
m_ _f[\il[h jifznc][m ko_ j_lgcn[h [ fim gohc]cjcim [^[jn[lm_ [ f[m ]ih^c]cih_m ^_
_rjimc]c|h s pofh_l[\cfc^[^ ]o[hnc�][^[m ]ih _f F?SM) l_^o]c_h^i ^_ _mn[ `ilg[ _f
lc_mai _r*[hn_+ Pi\l_ ni^i) _m h_]_m[lci ]l_[l ][j[]c^[^_m j[l[ [`lihn[l _f lc_mai
&BLMHKF') l_f[]cih[^[m ]ih f[m [jncno^_m ^_ l_mjo_mn[ s l_]oj_l[]c|h ko_ [so^[h
[ oh[ ji\f[]c|h [ l_mcmncl _f cgj[]ni ^_ oh ^_m[mnl_ &V[lh[f) /--4') g_^c[hn_ f[
g_dil[ ^_ f[m chmncno]cih_m i ^_ f[ ][j[]c^[^ ^_ l_]oj_l[]c|h ^_ oh[ ji\f[]c|h
[hn_ f[m _rca_h]c[m ^_ f[ l_b[\cfcn[]c|h s l_]ihmnlo]]c|h+ I[ ]ihmnlo]]c|h ^_ _mn[m
][j[]c^[^_m _h f[m l_acih_m [fn[g_hn_ pofh_l[\f_m [ ^_m[mnl_m _h ?ifcpc[) cgjfc][lw
ch]_hncp[l f[ ][j[]c^[^ _]ih|gc][) [og_hn[l f[ ][j[]c^[^ ^_ nl[hm`_lcl lc_maim
s i\n_h_l �h[h]c[gc_hni) mi\l_ f[ \[m_ ^_ f[ pifohn[^ ]if_]ncp[ ^_ l_]oj_l[l f[m
]ih^c]cih_m jmc]imi]c[f_m s jifznc][m ko_ _rcmn_h [hn_m ^_f ^_m[mnl_ &Cc_f^) /-./'+

Iim ai\c_lhim mo\*h[]cih[f_m _h j[lnc]of[l jo_^_h \_h_�]c[lm_ ^_ fim l_mofn[^im
^_ _mn_ _mno^ci) _h _mj_]c[f fim Di\c_lhim >on|higim Johc]cj[f_m) s[ ko_ ymnim
mih fim _h][la[^im ^_ p_f[l jil _f chn_lym ]if_]ncpi) f[ jlin_]]c|h ^_ f[ chn_alc^[^
`zmc][ ^_ mom b[\cn[hn_m s f[ ch`l[_mnlo]nol[ jli^o]ncp[ [hn_ ]o[fkoc_l _p_hni ko_
cgjfcko_ oh[ _g_la_h]c[ i ^_m[mnl_) jil fi ko_ _rcmn_ f[ h_]_mc^[^ ^_ ko_ f[m
_hnc^[^_m [on|hig[m ch]iljil_h []]cih_m ^_ gcnca[]c|h _h mom jf[h_m ^_ ^_m[lliffi
s g_dil_h f[ [mcah[]c|h ^_ mom l_]olmim _h fim `[]nil_m ko_ a_h_l[h pofh_l[\cfc^[^
_h mo l_ac|h+ Rh [jlijc[^i _hn_h^cgc_hni ^_ f[ pofh_l[\cfc^[^ s ^_ fim `[]nil_m
ko_ ]ihnlc\os_h [ ymn[) gi^c�][lw f[ j_l]_j]c|h ^_ lc_mai _hnl_ fim b[]_^il_m ^_
jifznc][ s fial[lw ko_ f[ a_mnc|h ^_f lc_mai `ilg_ j[ln_ ^_ f[ jf[hc�][]c|h h[]cih[f
s fi][f) j_lgcnc_h^i cgjf_g_hn[l jifznc][m \[m[^[m _h _pc^_h]c[ ko_ gcncao_h _f
lc_mai s l_^ot][h _f cgj[]ni ^_ ^_m[mnl_m _h f[m ji\f[]cih_m gwm pofh_l[\f_m ^_
?ifcpc[+
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Bmno^cim `onolim ji^lz[h _rj[h^cl fim l_mofn[^im ^_ _mn[ chp_mnca[]c|h) ch]fos_h^i
inl[m p[lc[\f_m ko_ m_[h }ncf_m j[l[ [jlircg[l f[ mcno[]c|h ^_ pofh_l[\cfc^[^ ^_
oh[ ji\f[]c|h) ]igi _+a+ p[lc[\f_m [g\c_hn[f_m &f[ moj_l�]c_ ^_ ]ofncpim [`_]n[^im)
\imko_m ^[{[^im) nc_ll[ _limcih[^[ i ]ofncpim [h_a[^im') p[lc[\f_m jli^o]ncp[m
&^[{i [ f[ ch`l[_mnlo]nol[ jli^o]ncp[') o inl[ ch`ilg[]c|h l_f_p[hn_ ^_ jimc\f_m
^[{im ^cl_]nim _ ch^cl_]nim+ >^c]cih[fg_hn_) mc \c_h _h _mn_ _mno^ci m_ l_[fct|
oh[ jlcg_l[ [jlircg[]c|h [ f[ l_f[]c|h ^_ f[ pofh_l[\cfc^[^ ji\f[]cih[f ]ih f[
pofh_l[\cfc^[^ [fcg_hn[lc[) _m h_]_m[lci jli`oh^ct[l _f [hwfcmcm ^_ f[ `l[acfc^[^ ^_
g_^cim ^_ pc^[ ^_ f[m ji\f[]cih_m j[l[ _p[fo[l f[ ^_j_h^_h]c[ ^_ f[ m_aolc^[^
[fcg_hn[lc[ ]ih l_mj_]ni [ f[ pofh_l[\cfc^[^ ^_ f[ jli^o]]c|h [alij_]o[lc[) mc
ymn[ _m ^_ mo\mcmn_h]c[+ Mil }fncgi) _f omi ^_ b_ll[gc_hn[m ^_ a_i*l_`_l_h]c[]c|h)
ko_ j_lgcn[h o\c][l _f h}g_li ^_ pcpc_h^[m i j[l]_f[m `[gcfc[l_m ]_l][ ^_ lzim i
`o_hn_m ^_ [ao[) j_lgcnclw g_dil[l _f [hwfcmcm ^_ pofh_l[\cfc^[^ ji\f[]cih[f [ hcp_f
gohc]cj[f _h ?ifcpc[+



(!

-HAKHNFQ@E^@

>^a_l) T+ K_cf7 �Pi]c[f pofh_l[\cfcns ni ]fcg[n_ ]b[ha_ [h^ _rnl_g_m ch 

]i[mn[f Sc_nh[g�+ Tilf^ A_p_fijg_hn) .666) /4&/') jj+ /16�/36+ 

��7 �Sofh_l[\cfcns�+ Dfi\[f Bhpclihg_hn[f @b[ha_) /--3) &.3') jj+ /35�

/5.+

>f G[t__l[7 �>h[fsmcm7 Rh^_lmn[h^cha nb_ P[b_f ^lioabn�) /-./+ >]]_^c^i 

_f .0,-.,/-.2 [ f[m ..7-.+

>h^l[^_) J[lz[ Fm[\_f8 F_ttc) I[ol[ s I[jiln[) M[if[7 �P_koz[m _h _f 

mo^i_mn_ \ih[_l_hm_7 pofh_l[\cfc^[^ _ ch]_lnc^og\l_�+ D_ial[�][h^i) 

/--6) 2&2') jj+ /.0�/00+ 

>lhif^) J[la[l_n7 K[nol[f ^cm[mn_l binmjinm ][m_ mno^c_m+ pifog_h 3+

Tilf^ ?[he Mo\fc][ncihm) /--3+

?[h]i Joh^c[f7 �Aicha ?omch_mm /-.17 Rh^_lmn[h^cha l_aof[ncihm `il 

mg[ff [h^ g_^cog*mct_ _hn_ljlcm_m�+ Fh`ilg_ ny]hc]i ..Qb B^cncih) ?[h]i 

Joh^c[f) /-.0+

��7 Tilf^ A_p_fijg_hn Fh^c][nilm /-.1+ ?[h]i Joh^c[f) /-.1+ 

?[h]i Joh^c[f8 Jchcmn_lci ^_ Mf[hc�][]c|h ^_f A_m[lliffi8 Jchcmn_lci ^_

J_^ci >g\c_hn_ s >ao[8 Jchcmn_lci ^_ A_m[lliffi Ool[f s Qc_ll[m8 Jchcmn_lci

^_ P[fo^8 Jchcmn_lci ^_ B^o][]c|h8 Jchcmn_lci ^_ L\l[m M}\fc][m) P_lpc]cim

s Scpc_h^[8 Jchcmn_lci ^_ A_`_hm[ s Dfi\[f C[]cfcns `il Acm[mn_l O_^o]ncih

[h^ O_]ip_ls7 J_ni^ifiaz[ j[l[ _f ]wf]ofi ^_f zh^c]_ ^_ lc_mai gohc]cj[f

]ih ^[nim ^_f @_hmi /-./+ ?[h]i Joh^c[f s Dfi\[f C[]cfcns `il Acm[mn_l

O_^o]ncih [h^ O_]ip_ls &DCAOO') /-.1+

?[h_ld__) >\bcdcn S+ s Ao�i) Bmnb_l7 O_j_hm[l f[ ji\l_t[7 oh acli l[^c][f

_h f[ fo]b[ ]ihnl[ f[ ^_mcao[f^[^ afi\[f+ Q[olom) /-./+
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("

?[og) P]inn8 Eilnih) Pn_jb_h s @bis) A[llsf Iiq7 �Ii][f ol\[h 

]iggohcnc_m [h^ _rnl_g_ q_[nb_l _p_hnm7 J[jjcha mi]c[f pofh_l[\cfcns ni

�ii^�+ >omnl[f[mc[h Giolh[f i` O_acih[f Pno^c_m) Qb_) /--5) .1&0') j+ /2.+ 

??@7 �@[m_ mno^s7 ^lioabn ch nb_ P[b_f�) Rhmj_]c�_^+ >]]_^c^i _f 

.0,-.,/-.2 [ f[m .-724+

?cleg[hh) Gi_lh7 �Ocme [h^ pofh_l[\cfcns ch^c][nilm [n ^c``_l_hn m][f_m7 

[jjfc][\cfcns) om_`ofh_mm [h^ jifc]s cgjfc][ncihm�+ Bhpclihg_hn[f E[t[l^m) 

/--4) 4&.') jj+ /-�0.+ 

?f[cec_) Mc_lm8 @[hhih) Q_lls8 A[pcm) F[h s Tcmh_l) ?_h7 >n lcme7 h[nol[f

b[t[l^m) j_ijf_�m pofh_l[\cfcns [h^ ^cm[mn_lm+ Oionf_^a_) /--1+ 

?iffch) @blcmnch[8 @wl^_h[m) @[gcfi8 E[bh) E_lqca s S[nm[) Hlcmbh[ P+7

�Acm[mn_l lcme g[h[a_g_hn \s ]iggohcnc_m [h^ fi][f aip_lhg_hnm�+ 

Fh`ilg_ ny]hc]i) Fhn_l*>g_lc][h A_p_fijg_hn ?[he) /--0+

?iol^c_o) Mc_ll_7 �Qb_ `ilgm i` ][jcn[f�+ E[h^\iie i` Qb_ils [h^ O_m_[l]b 

`il nb_ Pi]cifias i` B^o][ncih) .653+

@[\l_l[) Lm][l7 �Fh`ilg_ h[]cih[f ^_f jlial_mi _h f[ cgjf_g_hn[]c|h ^_f 

J[l]i ^_ >]]c|h ^_ Esiai &/-..*/-.0'�+ Fh`ilg_ ny]hc]i) Sc]_gchcmn_lci 

^_ A_`_hm[ @cpcf) /-.0+

@[l^ih[) Lg[l7 �I[ h_]_mc^[^ ^_ l_j_hm[l ^_ g[h_l[ bifzmnc][ fim 

]ih]_jnim ^_ pofh_l[\cfc^[^ s lc_mai+ Rh[ ]lznc][ s oh[ l_pcmc|h h_]_m[lc[

j[l[ f[ a_mnc|h�+ Bh7 Tile*@ih`_l_h]_ ih Sofh_l[\cfcns ch Acm[mn_l Qb_ils 

[h^ Ml[]nc]_+ T_a_hcha_h) Acm[mn_l Pno^c_m i` T_a_hcha_h Rhcp_lmcns [h^

O_m_[l]b @_hn_l+) ) /--.+

��7 �Fh^c][nilm i` ^cm[mn_l lcme [h^ lcme g[h[a_g_hn�+ Fh`ilg_ ny]hc]i) 

Fhn_l*>g_lc][h A_p_fijg_hn ?[he) /-.-+

cDLMM) �h^c]_ ̂ _ Di\_lh[\cfc^[^ s ̂ _ Mifznc][m M}\fc][m _h D_mnc|h ̂ _f Oc_mai 

^_ A_m[mnl_m) Ai]og_hni Qy]hc]i Mlch]cj[f+ ?[h]i Fhn_l[g_lc][hi ^_

A_m[lliffi+ Acpcmc|h ^_ J_^ci[g\c_hn_) A_m[lliffi Ool[f s >^gchcmnl[]c|h

^_ Oc_maim jil A_m[mnl_m+ KLQ> Qv@KF@> " FA?*QK*4/-

FM@@ Dloji Fhn_lao\_lh[g_hn[f ^_ _rj_lnim _h @[g\ci @fcgwnc]i+ @[g\ci

@fcgwnc]i /--4) Fh`ilg_ ^_ Pzhn_mcm+) /--5

@_hnl_ `il O_m_[l]b ih nb_ Bjc^_gcifias i` Acm[mn_l7 �E[cnc _[lnbko[e_ 

\lc_`�) /-.-+ >]]_^c^i _f /.,..,/-.1 [ f[m ./7/-+ bnnj7,,qqq+_g^[n+\_,

jo\fc][ncihm

@_hnl_ `il O_m_[l]b ih nb_ Bjc^_gcifias i` Acm[mn_lm7 �Qb_ Fhn_lh[ncih[f 
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(#

Acm[mn_l A[n[\[m_�) /-.1+ >]]_^c^i _f /.,..,/-.1 [ f[m ..7/1+ 

bnnj7,,qqq+_g^[n+\_,l_mofn*]iohnls*jli�f_

@bco) J|hc][ s Lmilci) J[la[lcn[7 �Ml_m_hn[]c|h7 Scacf[h]c[ _jc^_gcif|ac][ 

_h mcno[]c|h ^_ ^_m[mnl_m7 Q_ll_gini _h f[ Mlcg_l[ O_ac|h) dohci /--2+�) 

/--2+

@igcmc|h B]ih|gc][ j[l[ >gylc][ I[nch[ s Bf @[lc\_7 B`_]nim

J[]li_]ih|gc]im ^_f C_h|g_hi Bf Kc{i ^_ .664*.665+ @igcmc|h

B]ih|gc][ j[l[ >gylc][ I[nch[ s Bf @[lc\_) .666+

@igcmc|h B]ih|gc][ j[l[ >gylc][ I[nch[ s _f @[lc\_7 �Bp[fo[]c|h ^_f 

cgj[]ni []ogof[^i s [^c]cih[f i][mcih[^i jil I[ Kc{[ _h /--5 _h

?ifcpc[�+ Fh`ilg_ ny]hc]i) @igcmc|h B]ih|gc][ j[l[ >gylc][ I[nch[ s _f 

@[lc\_) /--5+

@ih) J_fch[8 Pomchc) Pihc[8 @[n[fw) Pcfpc[ s Nochn_lim) Pcfpch[7 ��h^c]_ ^_ 

pofh_l[\cfc^[^ mi]c[f &FSP' Ai]og_hni g_ni^if|ac]i�+ Fh`ilg_m n_gwnc]im 

^_ f[ Acl_]]c|h ^_ Fhp_mnca[]c|h s Bmn[^zmnc][ ^_f Jchcmn_lci ^_ B^o][]c|h

^_f D@?>) /-..+

@onn_l) Pom[h8 Bglc]b) @blcmnijb_l8 T_\\) G_hhc`_l s Jil[nb) A[hc_f7

�Pi]c[f Sofh_l[\cfcns ni ]fcg[n_ p[lc[\cfcns b[t[l^m7 [ l_pc_q i` nb_ 

fcn_l[nol_+�) /--6+ 

@onn_l) Pom[h I+7 �Sofh_l[\cfcns ni _hpclihg_hn[f b[t[l^m�+ Mlial_mm ch 

bog[h a_ial[jbs) .663) /-) jj+ 2/6�206+ 

@onn_l) Pom[h I+8 ?ilo``) ?ls[h G+ s Pbclf_s) T+ Ishh7 �Pi]c[f pofh_l[\cfcns ni 

_hpclihg_hn[f b[t[l^m�+ Pi]c[f m]c_h]_ ko[ln_lfs) /--0) 51&/') jj+ /1/�/3.+ 

@onn_l) Pom[h I+8 Jcn]b_ff) G_lls Q+ s P]inn) Jc]b[_f P+7 �O_p_[fcha nb_ 

pofh_l[\cfcns i` j_ijf_ [h^ jf[]_m7 [ ][m_ mno^s i` D_ila_niqh @iohns)

Pionb @[lifch[�+ >hh[fm i` nb_ >mmi]c[ncih i` >g_lc][h D_ial[jb_lm) 

/---) 6-&1') jj+ 4.0�404+

@onn_l) Pom[h I+8 Pif_]ec) K8 ?l[a[^i) G8 @[lgch) J+8 Cl[aec[m) J+ s

Oonb) Q+G+) J+[h^ Tcf\[hem7 @b ..7 Rl\[h msmn_gm) ch`l[_mnlo]nol_) [h^

pofh_l[\cfcns+ @fcg[n_ ]b[ha_ cgj[]nm ch nb_ Rhcn_^ Pn[n_m7 Qb_ nbcl^

h[ncih[f ]fcg[n_ [mm_mg_hn+ R+P+ Dfi\[f @b[ha_ O_m_[l]b Mlial[g) /-.1+

A_j[ln[g_hni ^_ Bjc^_gcifiaz[ ^_f Jchcmn_lci ^_ P[fo^ ^_ @bcf_7 Doz[

^_ pcacf[h]c[ _jc^_gcif|ac][ _h _g_la_h]c[m s ^_m[mnl_m+ Lla[hct[]c|h

M[h[g_lc][h[ ^_ f[ P[fo^ s Jchcmn_lci ^_ P[fo^ ^_f Di\c_lhi ^_ @bcf_)

/-.-+
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($

Acff_s) J[rr8 @b_h) Oi\_ln8 A_c]bg[hh) Rq_8 I_lh_l*I[g) >lnbol8 >lhif^)

J[la[l_n8 >aq_) Gih[nb[h8 ?osm) Mc_n8 Hd_emn[^) L^^p[l8 Isih) ?l[^�_f^

s V_ng[h) Dl_ails7 K[nol[f ^cm[mn_l binmjinm7 [ afi\[f lcme [h[fsmcm+

pifog_h 2+ Tilf^ ?[he [h^ @ifog\c[ Rhcp_lmcns) /--2+

Bmnl[n_ac[ Fhn_lh[]cih[f j[l[ f[ O_^o]]c|h ^_ A_m[mnl_m7 Q_lgchifiaz[

mi\l_ l_^o]]c|h ^_f lc_mai ^_ ^_m[mnl_m+ K[]cih_m Rhc^[m) /--6+

��7 �Fgj[]ni ^_ fim ^_m[mnl_m _h >gylc][ I[nch[ s _f @[lc\_) .66-*/-..�+ 

Fh`ilg_ ny]hc]i) L�]ch[ ^_ f[m K[]cih_m Rhc^[m j[l[ f[ O_^o]]c|h ^_f

Oc_mai ^_ A_m[mnl_m s @iljil[]c|h LPPL) /-.0+

��7 �Acm[mn_l Fh`ilg[ncih J[h[a_g_hn Psmn_g�) /-.1bnnj7,,qqq+

^_mchp_hn[l+h_n,A_mFhp_hn[l,jli�f_n[\+dmj"gil_Z ch`i

Cc_f^) @blcmnijb_l ?+7 J[h[acha nb_ lcmem i` _rnl_g_ _p_hnm [h^

^cm[mn_lm ni [^p[h]_ ]fcg[n_ ]b[ha_ [^[jn[ncih7 Pj_]c[f O_jiln i` nb_

Fhn_laip_lhg_hn[f M[h_f ih @fcg[n_ @b[ha_ &FM@@'+ @[g\lc^a_ Rhcp_lmcns

Ml_mm) /-./+

Cc_f^) @blcmnijb_l ?+8 ?[llim) Sc]_hn_ O+8 J[]b) H+ s J[mnl[h^l_[) J+7

�@fcg[n_ ]b[ha_ /-.17 cgj[]nm) [^[jn[ncih) [h^ pofh_l[\cfcns�+ Tilecha 

Dlioj FF @ihnlc\oncih ni nb_ FM@@ 2nb >mm_mmg_hn O_jiln) /-.1) jj+ .�43+ 

Cih^i ^_ f[m K[]cih_m Rhc^[m j[l[ f[ Mi\f[]c|h7 Doz[m j[l[ f[ l_]if_]]c|h

s [hwfcmcm ^_ ^[nim mi]ci^_gialw�]im [ oncfct[l _h mcno[]cih_m ^_ ]lcmcm

bog[hcn[lc[m _h >gylc][ I[nch[ s _f @[lc\_+ K[]cih_m Rhc^[m) /-.1+

Clcntm]b_) H_lmnch8 P]bh_c^_l\[o_l) Pn_`[h8 ?o\_]e) Mbcfcj8 Hc_h\_la_l)

Pn_`[h8 ?onb) J[l_ce_8 W_\cm]b) J[l] s H[bf_h\ilh) T[fn_l7 Qb_

pofh_l[\cfcns miol]_\iie7 @ih]_jn [h^ aoc^_fch_m `il mn[h^[l^cm_^

pofh_l[\cfcns [mm_mmg_hnm+ A_onm]b_ D_m_ffm]b[`n `~l Fhn_lh[ncih[f_

Wom[gg_h[l\_cn) /-.1+

C~mm_f) E[hm*J[lnch7 �Sofh_l[\cfcns7 [ a_h_l[ffs [jjfc][\f_ ]ih]_jno[f 

`l[g_qile `il ]fcg[n_ ]b[ha_ l_m_[l]b�) /--3+ 

D_|fiaim ^_f Joh^i7 �?iff_nzh Brnl[il^ch[lci K
S
0�) /-.-+ 

D_|fiaim ^_f Joh^i &B^+'7 Mi\l_m jil ^_m[mnl_m7 ^_m[mnl_m ^_ ilca_h

h[nol[f s ]iij_l[]c|h [f ^_m[lliffi) Pch _mj_]c�][l+

Diht[f_m) Oif[h^i7 �Rh[ [jlircg[]c|h \[s_mc[h[ [ f[ g_^c]c|h ^_ f[ 

pofh_l[\cfc^[^ ji\f[]cih[f [ ^_m[mnl_m h[nol[f_m7 Rh _mno^ci ^_ ][mi

j[l[ ?ifcpc[�) /-.2+ O_pcmn[ Kin[m ^_ Mi\f[]c|h &`ilnb]igcha') @igcmc|h 

B]ih|gc][ j[l[ >gylc][ I[nch[ s _f @[lc\_ &@BM>I'+
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(%

E[l^s) Py\[mnc_h7 �Dl[hct[^[ _ choh^[]c|h ^_f .6 ^_ `_\l_li ^_ /--/+ 

Rh gi^_fi ^_ ]lcmcm j[l[ f[ [afig_l[]c|h ^_ I[ M[t�+ ?off_nch ^_ f�hmncnon 

Cl[hx[cm ^�vno^_m >h^ch_m) /--6) &05&0'') jj+ 2-.�2.1+ 

Fh^c][^il_m ^_ D_mnc|h ^_ Oc_mai ^_ A_m[mnl_m s D_mnc|h ^_ Oc_maim)

Ai]og_hni ny]hc]i) Rhcp_lmc^[^ K[]cih[f ^_ @ifig\c[) Fhmncnoni ^_

Bmno^cim >g\c_hn[f_m) ?[h]i Fhn_l[g_lc][hi ^_ A_m[lliffi) Gofci /--2+

Fhaf_nih) Gih7 �K[nol[f ^cm[mn_l g[h[a_g_hn�+ Qo^il Oim_) I_c]_mn_l) 

.666+

Fhmncnoni K[]cih[f ^_ Bmn[^zmnc][7 �@wf]ofi ^_f ch^c][^il ^_ K_]_mc^[^_m 

?wmc][m Fhm[ncm`_]b[m _h ?ifcpc[ .66/ s /--.�) /--1+ 

H_hn) Pno[ln7 �Qb_ P[b_f�m @igjf_r Sofh_l[\cfcns ni Cii^ @lcm_m�) /-./+ 

Hcha) A[pc^ s J[]Dl_ail) @iffch7 �Rmcha mi]c[f ch^c][nilm ni g_[mol_ 

]iggohcns pofh_l[\cfcns ni h[nol[f b[t[l^m�+ >omnl[fc[h Giolh[f i` 

Bg_la_h]s J[h[a_g_hn) Qb_) /---) .2&0') j+ 2/+

I[lm_h) O[mgom Hfi]e_l8 Jcff_l) C s Qbig[ff[) C7 �Sofh_l[\cfcns ch nb_ 

]ihn_rn i` jimn /--1 Fh^c[h L]_[h Qmoh[gc l_]ip_ls7 I_mmihm `il \ocf^cha

gil_ l_mcfc_hn ]i[mn[f ]iggohcnc_m�+ PBF Ocme) Icp_fcbii^m % Sofh_l[\cfcns 

O_jiln) Pni]ebifg Bhpclihg_hn Fhmncnon_) Pni]ebifg) Pq_^_h) /--5+

Ich^_ff) Jc]b[_f H+7 �Acm[mn_l mno^c_m�+ @oll_hn Pi]cifias) /-.0) 3.&2*3') 

jj+ 464�5/2+ 

Icp_lg[h) Ac[h[ J7 �Sofh_l[\cfcns [h^ [^[jn[ncih ni ^lioabn ch J_rc]i�+ 

K[n+ O_miol]_m G+) .666) 06) j+ 66+

Ictwll[a[) Oimmci D+7 Bp[fo[]c|h ^_ f[m jyl^c^[m _]ih|gc][m ^_ fim

^_mfct[gc_hnim ^_ nc_ll[ jli^o]c^[m _h _f J[]li^cmnlcni FS P[h >hnihci+

Q_mch[ i Mlis_]ni) Rhcp_lmc^[^ J[sil ^_ P[h >h^lym) C[]ofn[^ ^_ @c_h]c[m

B]ih|gc][m s Cch[h]c_l[m) @[ll_l[ ^_ B]ihigz[) /-.0+

J_mmh_l) Cl[he s J_s_l) Sife_l7 Cfii^ ^[g[a_) pofh_l[\cfcns [h^ lcme

j_l]_jncih�]b[ff_ha_m `il �ii^ ^[g[a_ l_m_[l]b+ Pjlcha_l) /--3+

L�]ch[ ^_ f[m K[]cih_m Rhc^[m j[l[ f[ O_^o]]c|h ^_f Oc_mai ^_ A_m[mnl_m7

�P_aoh^i [hoh]ci j[l[ f[ 0_l[ @ih`_l_h]c[ Joh^c[f mi\l_ f[ O_^o]]c|h 

^_f Oc_mai ^_ A_m[mnl_m /-.2�) /-.1+ >]]_^c^i _f .0,-.,/-.2 [ f[m 

.67/0++ bnnj7,,qqq+q]^ll+ila,^i]og_hnm,q]^ll,T@AOOZP_]ih^$

/->hhioh]_g_hnZBP+j^`

Lla[hct[]c|h M[h[g_lc][h[ ^_ f[ P[fo^7 @l|hc][m ^_ A_m[mnl_m7 C_h|g_hi

^_ Bf Kc{i) .664*.665+ Lla[hct[]c|h M[h[g_lc][h[ ^_ f[ P[fo^) /---+
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(&

M_ffcha) J[le8 J[mel_s) >h^l_q8 Ooct) M[\fi8 E[ff) Icm[8 M_^ottc) M[m][f8

A[i) Noi]*Es8 Jionih) Cly^ylc]8 E_lif^) @blcmnc[h s Hfom_l) Pnyjb[h_7

�O_^o]cha ^cm[mn_l lcme7 [ ]b[ff_ha_ `il ^_p_fijg_hn�) /--1+

M_l_t) Tcfg[7 �Fhoh^[]cih_m ^_ /-.1 moj_l[h [ f[m ^_ I[ Kc{[ _h /--5 s 

/-.0�) /-.1+ >]]_^c^i _f .0,-.,/-.2 [ f[m ..7.5+

Mlial[g[ Joh^c[f ^_ >fcg_hnim7 �?ifcpc[7 2-)--- j_lmih[m [`_]n[^[m jil 

f[ m_koz[ l_]c\clwh [so^[ bog[hcn[lc[ ^_f MJ>�) /-.0+ 

Mlo^_h]ci) Gofci7 �I[ m_koz[ _h ?ifcpc[7 .65/*.650�) .651+ 

O_ai) Iis7 �Pi]c[f [h^ _]ihigc] cgj[]n i` ^_]_g\_l /--1 nmoh[gc�) /--2+ 

>]]_^c^i _f .0,-.,/-.2 [ f[m .-70/+

Osa_f) Icm[8 L�Poffcp[h) A[pc^ s V[lh[f) ?l_hn7 �> g_nbi^ `il ]ihmnlo]ncha 

[ mi]c[f pofh_l[\cfcns ch^_r7 [h [jjfc][ncih ni bollc][h_ mnilg mola_m ch

[ ^_p_fij_^ ]iohnls�+ Jcnca[ncih [h^ >^[jn[ncih Pnl[n_ac_m `il Dfi\[f 

@b[ha_) /--3) ..&0') jj+ 41.�431+ 

P[[p_^l[) C_lh[h^i7 �Sofh_l[\cfc^[^ ̂ _ f[ ji\f[]c|h ̀ l_hn_ [ choh^[]cih_m 

_ ch_mn[\cfc^[^ ^_ f[^_l[m�) /-.-+ 

P[f^[{[*Wilcff[) P_laci L+7 Pi]ci*_]ihigc] pofh_l[\cfcns ni h[nol[f

^cm[mn_lm ch J_rc]i7 lol[f jiil) nl[^_ [h^ jo\fc] l_mjihm_+ pifog_h 6/+

Rhcn_^ K[ncihm Mo\fc][ncihm) /--4+

P_h) >g[lns[7 Mip_lns [h^ `[gch_m7 [h _mm[s ih _hncnf_g_hn [h^ `[gch_m+

Lr`il^7 @f[l_h^ih Ml_mm) .65.+

Pgcnb) H_cnb7 Bhpclihg_hn[f b[t[l^m7 [mm_mmcha lcme [h^ l_^o]cha

^cm[mn_l+ Oionf_^a_) /--6+

Po\m_]l_n[lz[ ^_ A_m[lliffi O_acih[f s >^gchcmnl[ncpi7 Doz[ ^_ [hwfcmcm

^_ lc_maim h[nol[f_m j[l[ _f il^_h[gc_hni n_llcnilc[f+ Di\c_lhi ^_ @bcf_)

/-..+

Poj_lchn_h^_h]c[ ^_ S[fil_m s P_aolim ^_f Di\c_lhi ^_ @bcf_7 �>hwfcmcm 

_ Fgj[]ni ^_f /4*C _h _f J_l][^i >m_aol[^il�+ Fh`ilg_ ny]hc]i) 

Poj_lchn_h^_h]c[ ^_ S[fil_m s P_aolim) Di\c_lhi ^_ @bcf_) /-./+

Qb_ E_lcn[a_ Cioh^[ncih7 �/-.1 Fh^_r i` B]ihigc] Cl__^ig) E[cnz�) /-.1+ 

>]]_^c^i _f .1,./,/-.1 [ f[m 67/1+

Qbsqcmm_h) H[nb[lch[7 @igjih_hnm i` lcme7 > ]igj[l[ncp_ afimm[ls+ RKR

Fhmncnon_ `il Bhpclihg_hn [h^ Eog[h P_]olcns) /--3+
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('

Ql[h) Mbiha8 Pb[q) O[dc\8 @b[hnls) Docff[og_ s Kilnih) Gibh7 �DFP 

[h^ fi][f ehiqf_^a_ ch ^cm[mn_l g[h[a_g_hn7 [ ][m_ mno^s i` �ii^ lcme

g[jjcha ch Sc_n K[g�+ Acm[mn_lm) /--6) 00&.') jj+ .2/�.36+

Qolh_l) ?+I+8 H[mj_lmih) Oia_l B+8 J[nmih) M[g_f[ >+8 J]>lnbs) G[g_m

G+8 @il_ff) Oi\_ln T+8 @blcmn_hm_h) Ich^m_s8 B]ef_s) Ki_ff_8 H[mj_lmih)

G_[hh_ U+8 Io_lm) >gs8 J_ln_ffi) J[lc\_ff I+8 Mifmes) @ifch8 Mofmcjb_l)

>f_r[h^_l s P]bcff_l) >h^l_q7 �> `l[g_qile `il pofh_l[\cfns [h[fsmcm ch 

momn[ch[\cfcns m]c_h]_�) /--0+

Rhcn_^ K[ncihm Acm[mn_l O_fc_` Lla[hct[ncih7 �K[nol[f ^cm[mn_lm [h^ 

pofh_l[\cfcns [h[fsmcm�+ Fh`ilg_ ny]hc]i) L``]_ i` nb_ Rhcn_^ K[ncihm 

Acm[mn_l O_fc_` @i*il^ch[nil) .646+

V[lh[f) ?l_hn7 �Sofh_l[\cfcns [h^ [ff nb[n d[tt7 >^^l_mmcha pofh_l[\cfcns ch 

K_q Llf_[hm [`n_l Eollc][h_ H[nlch[�+ Q_]bhifias ch Pi]c_ns) /--4) /6&/') 

jj+ /16�/22+
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.M[KCHBD 5
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P_[ +
-
/ # D<K +

-
*l_acih_m mod_n[m [ oh[ [g_h[t[ O) ko_ `ilg[h oh mo\*]ihdohni

?@D 8*nin[f ^_ l_acih_m+ Pc m_ [aloj[ f[ ch`ilg[]c|h l_f_p[hn_ j[l[ g_^cl f[
pofh_l[\cfc^[^ ji\f[]cih[f _h oh[ ! g[nlct +

-
/ , "]ih j*p[lc[\f_m ko_ jo_^_h m_l

^_n_lgch[hn_m j[l[ f[ pofh_l[\cfc^[^)

jo_^_ oncfct[lm_ [hwfcmcm `[]nilc[f j[l[ l_mogcl _mn[ ch`ilg[]c|h _h `[]nil_m ^_
pofh_l[\cfc^[^ ji\f[]cih[f E

C
 j[l[ ][^[ c ; .)�+)h

J
l_ac|h) ]ih _f gi^_fi fch_[f)

_h _f ko_ % _m oh[ g j g[nlct ^_ jih^_l[^il_m ko_ [mcah[h oh j_mi &cgjiln[h]c['
j[l[ f[ pofh_l[\cfc^[^ [ ][^[ p[lc[\f_ ^_f ]ihdohni ^_ ^[nim V

C
) s _m oh nylgchi ko_

l_mog_ _f _`_]ni [al_a[^i ^_ inl[m p[lc[\f_m ko_ [`_]n[h f[ pofh_l[\cfc^[^ ^_ ][^[
c*l_ac|h j_li ko_ hi mih i\m_lp[\f_m s hi `ilg[h j[ln_ ^_f ]ihdohni ^_ ^[nim+ Pc
mcao_ oh[ ^cmnlc\o]c|h D[ommc[h[ gofncp[lc[hn_ ]ih oh p_]nil ^_ g_^c[m cao[f [
]_li s g[nlct p[lc[ht[*]ip[lc[ht[ ')
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)!

f[ `oh]c|h ^_ p_limcgcfcno^ ^_f gi^_fi `[]nilc[f ^_ pofh_l[\cfc^[^ ji\f[]cih[f m_lw)

0RSHL@CNQDR CDK E@BSNQ CD UTKMDQ@AHKHC@C ONAK@BHNM@K @FQDF@CN% Bf `[]nil ^_
pofh_l[\cfc^[^ ji\f[]cih[f ]igjo_mni m_ _mncg[ ]ih f[ ^_hmc^[^ ^_ jli\[\cfc^[^
]ihdohn[ [ jlcilc)

s f[m ^_hmc^[^_m g[lach[f_m)

Mil _f Q_il_g[ ^_ ?[s_m)

_f `[]nil ^_ pofh_l[\cfc^[^ ji\f[]cih[f [al_a[^i ko_ ]ihmc^_l[ [g\[m `o_hn_m ^_
ch`ilg[]c|h _mn[lw ^_�hc^i jil f[ ^_hmc^[^ @ MLPQDOHLOH)
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)"

_h f[ ko_)

I[ cgjiln[h]c[ @ MLPQDOHLOH ^_ ][^[ p[lc[\f_ j[l[ f[ pofh_l[\cfc^[^ _mn[lw ^_�hc^[
jil f[ ^_hmc^[^)

mc_h^i)

Rh � _mncg[^il ^_ ?[s_m johno[f ^_f `[]nil [al_a[^i ^_ pofh_l[\cfc^[^ _m _f p[fil 
^_ � ko_ gchcgct[ f[ _mj_l[ht[ ^_ oh[ `oh]c|h ^_ jyl^c^[ I &�) �') _h f[ ko_ f[ 
_mj_l[ht[ m_ nig[ mi\l_ f[ ^cmnlc\o]c|h jimn_lcil (&CuU)g'+

@igi oh[ `oh]c|h ^_ jyl^c^[ [mcgynlc][)
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)#

f[ _mj_l[ht[ jimn_lcil l_mofn[)

P_a}h h$- _mn[ _mj_l[ht[ _m [jlircg[^[g_hn_ cao[f [ &"(&CuU)g'^`) `oh]c|h ko_
m_ g[rcgct[ ]ih f[ gi^[ jimn_lcil ^_ (&CuU)g') c+_+ f[ p[lc[\f_ gi^[f )

_m oh _mncg[^il ^_ ?[s_m johno[f JMM &gwrcgi ^_ jli\[\cfc^[^ jimn_lcil' ^_ f[
pofh_l[\cfc^[^ ji\f[]cih[f ]igjo_mn[+ Sy[m_ >h^i &/--6' s E_f^ s ?ipy &/-.0'+

3MBDQSHCTLAQD RNAQD K@R U@QH@AKDR PTD RNM CDSDQLHM@MSDR O@Q@ K@ UTKMDQ@AHKHC@C
ONAK@BHNM@K% P_[ �

d)l
oh _mncg[^il ^_ ?[s_m johno[f JMM ^_ f[ pofh_l[\cfc^[^

ji\f[]cih[f ]igjo_mn[ ][f]of[^[ [ j[lncl ^_f gi^_fi 7
d
) j[l[ oh[ [g_h[t[ O+ A[^[m

M*p[lc[\f_m ko_ ji^lz[h m_l ^_n_lgch[hn_m j[l[ f[ pofh_l[\cfc^[^ ^_ oh[ ji\f[]c|h)
_f h}g_li nin[f ^_ gi^_fim `[]nilc[f_m [ _mncg[l _mn[lw ^[^i jil f[ _rjl_mc|h)

mc_h^i _f ]i_�]c_hn_ \chigc[f ko_ gc^_ ni^[m f[m jimc\f_m ]ig\ch[]cih_m ^_
p[lc[\f_m ^_n_lgch[hn_m ^_ f[ pofh_l[\cfc^[^)

Bf _mj[]ci ^_ ni^im fim jimc\f_m gi^_fim `[]nilc[f_m ^_ pofh_l[\cfc^[^ _mnw ^[^i jil)
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)$

Rh _mncg[^il ?J> johno[f ̂ _f ̀ []nil ̂ _ pofh_l[\cfc^[^ ji\f[]cih[f &�
J
?J>' jo_^_ i\n_h_lm_

jlig_^c[h^i fim `[]nil_m ]igjo_mnim �
d)l

jil f[ jli\[\cfc^[^ ^_ ko_ m_[h ]ill_]nim)

I[ jli\[\cfc^[^ jimn_lcil ^_ ko_ ][^[ gi^_fi `[]nilc[f m_[ ]ill_]ni 9&7
d
uU' _mnw

^[^[ jil7

[mogc_h^i @ MOHLOH ko_ ni^[m f[m ]ig\ch[]cih_m ^_ p[lc[\f_m nc_h_h f[ gcmg[
jli\[\cfc^[^ ^_ m_l ]ill_]n[m)

s mc_h^i f[ `oh]c|h ^_ p_limcgcfcno^ g[lach[f _r[]n[ ^_ ][^[ gi^_fi `[]nilc[f ^_
pofh_l[\cfc^[^ ji\f[]cih[f)

.NMSQHATBH`M @ K@ UTKMDQ@AHKHC@C ONAK@BHNM@K @FQDF@C@+ I[ ]ihnlc\o]c|h ^_ ][^[
p[lc[\f_ [ f[ pofh_l[\cfc^[^ jo_^_ c^_hnc�][lm_ ]ih f[ ^_m]igjimc]c|h ^_ p[lc[ht[
^_f _mncg[^il l_mj_]ni [ f[m p[lc[\f_m ]ihn_hc^[m _h ?+ P_[)
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)%

f[ g[nlct p[lc[ht[*]ip[lc[ht[ ^_ oh[ g[nlct [og_hn[^[)

Mil f[ I_s ^_ Bp_) f[ p[lc[ht[ nin[f ^_f `[]nil ^_ pofh_l[\cfc^[^ &#
`
&' jo_^_

^_m]igjih_lm_ _h f[ p[lc[ht[ &#
p
&' s f[ ]ip[lc[ht[ &#

]
&')

KC@F?G 0
p

oh[ g[nlct _h f[ ko_ fim p*_f_g_hnim ko_ ]ill_mjih^_h [ f[ p[lc[ht[
mih cao[f_m [ ohi) 0

]
oh[ g[nlct _h f[ ko_ fim ]*_f_g_hnim ko_ ]ill_mjih^_h [ f[

]ip[lc[ht[ mih cao[f_m [ ohi) s ' oh p_]nil ohcn[lci ^_ n[g[{i I[ ]ihnlc\o]c|h ^_
][^[ p[lc[\f_ [ f[ pofh_l[\cfc^[^ &&' m_ i\n_h^lw ]ih _f p_]nil7

8IJQWMbHFHM^Q IJ ;XQMHMSMRV DXOQJUFGOJV$ P_[ C7 O$X-).Y f[ `oh]c|h ^_ ^cmnlc\o]c|h
[]ogof[^[ &]^`' _gjzlc][ ^_f `[]nil ^_ pofh_l[\cfc^[^ ]igjo_mni �

J
?J>+ I[ `oh]c|h

]o[hnzfc][)

j[l[ oh[ jli\[\cfc^[^ -9j9. j_lgcn_ ]f[mc�][l f[m l_acih_m ^_ []o_l^i [ mo al[^i
^_ pofh_l[\cfc^[^) s[ ko_ mc _f ch^c][^il ^_ pofh_l[\cfc^[^ ji\f[]cih[f ^_ oh[
l_ac|h _m moj_lcil [ oh N&j'*]o[hncf) _mn[ l_ac|h m_lw pofh_l[\f_ [ fim ^_m[mnl_m
jli^o]c^im jil [g_h[t[m h[nol[f_m+ Sy[m_ Diht[f_m &/-.2'+
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1KNR@QHN CD BNMBDOSNR
TR@CNR DM DK DRSTCHN

,LDM@X@+ I[ [g_h[t[ _m oh `[]nil _rn_lhi ^_f lc_mai) _m oh _p_hni `zmc]i f[n_hn_) oh
`_h|g_hi) momn[h]c[) []ncpc^[^ bog[h[ i ]ih^c]c|h j_fcalim[ ko_ jo_^_ i][mcih[l
f[ go_ln_) f_mcih_m o inlim cgj[]nim [ f[ m[fo^8 [f cao[f ko_ ^[{im [ f[ jlijc_^[^)
f[ jyl^c^[ ^_ g_^cim ^_ momn_hni s ^_ m_lpc]cim) nl[mnilhim mi]c[f_m s _]ih|gc]im
i ^[{im [g\c_hn[f_m &RKFPAO /--6'+ > j_m[l ^_ ko_ f[ [g_h[t[ _m ^_�hc^[ ]igi
oh `[]nil _r|a_hi &@[l^ih[) /--.8 ?[h]i Joh^c[f s inlim) /-.1') f[m []]cih_m
j[l[ gcnca[l _f lc_mai jo_^_h a_h_l[l _`_]nim m_]oh^[lcim _ ch]l_g_hn[l i l_^o]cl
oh [g_h[t[ &Cc_f^) /-./'+ Bh _mn_ m_hnc^i) fim _p_hnim ko_ ff_a[h [ ]ihp_lnclm_ _h
[g_h[t[m jo_^_h m_l ][om[^im jil f[ h[nol[f_t[ i jil _f big\l_+

,LDM@X@ 6@STQ@K+ Rh[ [g_h[t[ h[nol[f _m oh[ [g_h[t[ l_f[]cih[^[ [ f[
i]oll_h]c[ ^_ oh jli]_mi i `_h|g_hi h[nol[f &Po\m_]l_n[lz[ ^_ A_m[lliffi O_acih[f
s >^gchcmnl[ncpi) /-..8 Cih^i ^_ f[m K[]cih_m Rhc^[m j[l[ f[ Mi\f[]c|h) /-.1'+
I[m [g_h[t[m h[nol[f_m jo_^_h m_l bc^li*g_n_l_if|ac][m) a_if|ac][m i \cif|ac][m+
I[m ^_�hc]cih_m ^_ fim nl_m ncjim ^_ [g_h[t[m ait[h ^_ ]c_lni []o_l^i+ Bh _mn_
^i]og_hni m_ oncfct[h ^_�hc]cih_m oncfct[^[m jil ila[hcmgim chn_lh[]cih[f_m
l_f[]cih[^[m ]ih f[ [so^[ bog[hcn[lc[ ]igi7 Bmnl[n_ac[ Fhn_lh[]cih[f j[l[ f[
O_^o]]c|h ^_ A_m[mnl_m) Cih^i ^_ f[m K[]cih_m Rhc^[m j[l[ f[ Mi\f[]c|h ?[h]i
Joh^c[f8 Po\m_]l_n[lz[ ^_ A_m[lliffi O_acih[f s >^gchcmnl[ncpi+

,LDM@X@ 2HCQNLDSDNQNK`FHB@+ Bm f[ [g_h[t[ ko_ m_ ilcach[ [ j[lncl ^_ oh jli]_mi i
`_h|g_hi ^_ ilca_h [ngim`ylc]i) bc^lif|ac]i o i]_[hialw�]i+ Bmn[ ]f[m_ ^_ [g_h[t[m
_m f[ ko_ gwm jyl^c^[m b[ jli^o]c^i _h I[nchi[gylc][ &Bmnl[n_ac[ Fhn_lh[]cih[f
j[l[ f[ O_^o]]c|h ^_ A_m[mnl_m) /-.0'+ Bd_gjfim ^_ _mn_ ncji ^_ [g_h[t[m mih fim
]c]fih_m) f[m choh^[]cih_m) f[m m_koz[m) fim nilh[^im) f[ n_gj_l[nol[ _rnl_g[ s f[
][z^[ ^_ l[sim &Fhaf_nih) .666'+

,LDM@X@ 1DNK`FHB@+ Bm f[ [g_h[t[ ko_ m_ ilcach[ jil oh jli]_mi i `_h|g_hi
a_if|ac]i+ Bd_gjfim ^_ _mn_ ncji ^_ [g_h[t[m mih fim n_ll_ginim) f[m _loj]cih_m
^_ pif][h_m) fim nmoh[gcm) s fim ^_mfct[gc_hnim &Fhaf_nih) .666'+ > ^c`_l_h]c[ ^_
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f[m [g_h[t[m bc^li*g_n_l_if|ac][m) f[ jli\[\cfc^[^ ^_ i]oll_h]c[ _m gwm \[d[8
j_li f[ chn_hmc^[^ ko_ go_mnl[h jil fi a_h_l[f ff_p[ [ ]ihm_]o_h]c[m ][n[mnl|�][m+
>^_gwm) _rcmn_ f[ jimc\cfc^[^ ^_ ko_ f[ i]oll_h]c[ ^_ _p_hnim bc^lif|ac]im jo_^[
jlipi][l ^_mfct[gc_hnim+

,LDM@X@ -HNK`FHB@+ Bm f[ [g_h[t[ ko_ m_ ilcach[ ^_ oh jli]_mi i `_h|g_hi ^_
ilca_h ilawhc]i i ko_ m_ nl[hmjiln[ g_^c[hn_ p_]nil_m \cif|ac]im) fi ko_ ch]fos_
f[ _rjimc]c|h [ gc]liila[hcmgim j[n|a_him) nirch[m s momn[h]c[m \ci[]ncp[m ko_
jo_^_h i][mcih[l f[ go_ln_) _h`_lg_^[^_m o inlim cgj[]nim [ f[ m[fo^ &Cc_f^
s inlim) /-.1'+ Bmn_ ncji ^_ [g_h[t[ mo_f_ ch]l_g_hn[lm_ ]ih f[ i]oll_h]c[ ^_
^_m[mnl_m ^_ h[nol[f_t[ bc^lig_n_ilif|ac][ i a_if|ac][+ Bmni ^_j_h^_ ^_ f[
mcno[]c|h _jc^_gcif|ac][ jl__rcmn_hn_+ Bmn[ l_f[]c|h b[ ff_p[^i [ f[ c^_hnc�][]c|h
^_ _h`_lg_^[^_m nl[t[^il[m) ko_ mih [ko_ff[m _h`_lg_^[^_m ]os[ gil\cfc^[^ m_
[]_hn}[ [hn_ f[ mcno[]c|h ^_ b[]ch[gc_hni s ][g\cim jmc]if|ac]im ko_ [`_]n[h [ f[
ji\f[]c|h &@bco s Lmilci) /--2'+

,LDM@X@ ;NBHNM@STQ@K+ Pih [ko_ff[m [g_h[t[m h[nol[f_m ]os[ jli\[\cfc^[^
^_ i]oll_h]c[ _m ch]l_g_hn[^[ jil _h]cg[ ^_ fi h[nol[f jil []]cih_m bog[h[m)
mih l_mofn[^i ^_ f[ chn_l[]]c|h _hnl_ f[ mi]c_^[^ s mo g_^ci[g\c_hn_ h[nol[f+ Bh
[faohim ][mim) f[m []]cih_m ^_ gcnca[]c|h [^ijn[^[m _h oh foa[l jo_^_h ch�ocl _h
g[sil_m [g_h[t[m j[l[ inl[m ji\f[]cih_m+ Rh _d_gjfi ^_ _mni _m f[ ]l_[]c|h ^_
l_jl_m[m ko_ jo_^_h [og_hn[l f[ chn_hmc^[^ ^_ choh^[]c|h _h ji\f[]cih_m ko_ m_
o\c][h ]illc_hn_ [llc\[+ Mil _mn[ l[t|h) _mn_ ncji ^_ [g_h[t[m mih _mj_]c[fg_hn_
cgjiln[hn_m j[l[ f[ jf[hc�][]c|h ^_ f[lai jf[ti _h _f g[h_di ^_ ^_m[mnl_m &Cc_f^ s
inlim) /-.1'+

,LDM@X@ ,MSQNONF]MHB@+ Pih [nlc\oc\f_m jil ]igjf_ni [ f[ []]c|h bog[h[ s
[`_]n[h ^cl_]n[g_hn_ [ oh g_^ci ]igi fim ^_ll[g_m ^_ momn[h]c[m j_fcalim[m)
[]]c^_hn_m n_]hif|ac]im) ch]_h^cim jlipi][^im) _rjfimcih_m+

,LDM@X@ <DBMNK`FHB@+ > ^c`_l_h]c[ ^_ f[m [g_h[t[m h[nol[f_m s mi]ci*h[nol[f_m
_mn[m [g_h[t[m mih a_h_l[^[m [ j[lncl ^_ ]ih^c]cih_m n_]hif|ac][m _ ch^omnlc[f_m+
Bmni ch]fos_ []]c^_hn_m) jli]_^cgc_hnim j_fcalimim) `[ff[m _h f[ ch`l[_mnlo]nol[
i []ncpc^[^_m bog[h[m _mj_]z�][m ko_ ff_p[h [ jyl^c^[m &Fhaf_nih) .666'+ Bmn[m
[g_h[t[m jo_^_h i]ollcl _h ][^_h[) [hn_ f[ i]oll_h]c[ ^_ oh[ [g_h[t[ h[nol[f+

/DR@RSQD+ Rh ^_m[mnl_ _m f[ g[n_lc[fct[]c|h ^_f lc_mai _h oh g_^ci _rjo_mni &Cc_f^)
/-./8 Cih^i ^_ f[m K[]cih_m Rhc^[m j[l[ f[ Mi\f[]c|h) /-.18 ?iffch s inlim) /--0'+
I[ ^_�hc]c|h ^_ ^_m[mnl_ oncfct[^[ _h _f _mno^ci nc_h_ oh[ []_jn[]c|h a_h_l[f
&Cih^i ^_ f[m K[]cih_m Rhc^[m j[l[ f[ Mi\f[]c|h) /-.18 Bmnl[n_ac[ Fhn_lh[]cih[f
j[l[ f[ O_^o]]c|h ^_ A_m[mnl_m) /--68 Po\m_]l_n[lz[ ^_ A_m[lliffi O_acih[f s
>^gchcmnl[ncpi) /-..8 Ich^_ff) /-.0'7 �=K CDP@PQOD DP RK@ PDOH@ HKQDOORMBH]K DK DI

ERKBHLK@JHDKQL CD RK@ BLJRKHC@C L PLBHDC@C# NRD LB@PHLK@ RK@ FO@K B@KQHC@C CD

JRDOQDP @I HFR@I NRD M[OCHC@P D HJM@BQLP J@QDOH@IDP# DBLK]JHBLP U @JAHDKQ@IDP NRD

DTBDCDK I@ B@M@BHC@C CD I@ BLJRKHC@C L I@ PLBHDC@C @EDBQ@C@ M@O@ G@BDO EODKQD @ I@

2+34&'+8. -)(+&.3) ), 42/ () 242 01/0+/2 1)'412/2; "$231&3)*+& %.3)1.&'+/.&, 0&1& ,&

;DCRBBH]K CD 1DP@PQODP# (&&,"%
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0C@ENK`FHBN+ O_`_lc^i [ f[ _^[`ifiaz[) c+_+ f[ ]c_h]c[ ko_ nl[n[ ^_ f[ h[nol[f_t[ s
]ih^c]cih_m ^_f mo_fi) _h mo l_f[]c|h ]ih f[m jf[hn[m+

0RS\MC@QDR DREDQ@+ Kilg[m oncfct[^[m j[l[ f[ [mcmn_h]c[ bog[hcn[lc[8 ^_�h_h
_mnwh^[l_m l_`_l_h]c[f_m j[l[ f[ [n_h]c|h [ ^[ghc�][^im+

0VONRHBH`M+ Bf al[^i ^_ _rjimc]c|h _mnw l_f[]cih[^i ]ih f[m ^_]cmcih_m s jlw]nc][m
ko_ o\c][h [ oh[ ohc^[^ mi]c[f ]_l][ [ tih[m ^_ ch�o_h]c[ ^_ oh `_h|g_hi h[nol[f
j_fcalimi+ Mil fi n[hni) f[ pofh_l[\cfc^[^ mola_ jil f[m ]ih^c]cih_m chm_aol[m ko_
l_jl_m_hn[ f[ _rjimc]c|h) l_mj_]ni [ oh j_fcali ko_ []n}[ ]igi _f_g_hni []ncp[^il
^_f ^_m[mnl_ &MKRA) /-.0'+

9HDRFN+ Bf lc_mai _mnw [mi]c[^i [ f[ ch]_lnc^og\l_ s _m oh ]ih]_jni ^chwgc]i)
ko_ jo_^_ ][g\c[l ^_ []o_l^i [ f[m ]cl]ohmn[h]c[m s []ncpc^[^_m ko_ ^_m[lliff[ _f
big\l_ _h mo []ncpc^[^ ]inc^c[h[8 jil fi n[hni) f[m `ilg[m ^_ _hn_h^_lfi p[lz[ ^_
[]o_l^i [ f[ mcno[]c|h _mj_]z�][ ^_ [hwfcmcm s [ fim ^c`_l_hn_m ][gjim ^_ _mno^ci8
_m jil _ffi ko_ _f ]ih]_jni ^_ lc_mai go]b[m p_]_m l_mofn[ ]igjf_di ^_ ^_�hcl)
_mj_]c[fg_hn_ _f lc_mai [ ^_m[mnl_m) ko_ m_ g[hc�_mn[ ^_ ^cp_lm[m `ilg[m s _mnw
[mi]c[^i [ f[ pofh_l[\cfc^[^ s [ f[ [g_h[t[+ A_j_h^c_h^i ^_ koy n[h ]ih]_hnl[^[
_mny f[ jyl^c^[ _h _f nc_gji s _f _mj[]ci) _f lc_mai jo_^_ ]f[mc�][lm_ ]igi chn_hmcpi
i _rn_hmcpi &Bmnl[n_ac[ Fhn_lh[]cih[f j[l[ f[ O_^o]]c|h ^_ A_m[mnl_m) /-.0'+ I[
^_�hc]c|h ^_ lc_mai ko_ _mno^c[gim _m f[ ko_ _mnw [mi]c[^[ [ f[ jimc\cfc^[^ ^_
jyl^c^[ ^_ pc^[m bog[h[m) ch`l[_mnlo]nol[ s g_^cim ^_ pc^[) ko_ jo_^_ _rj_lcg_hn[l
oh[ ^_n_lgch[^[ l_ac|h i gwm _mj_]z�][g_hn_ oh ^_n_lgch[^i gohc]cjci+ Bh _mn_
][mi) f[ ^_�hc]c|h ^_ lc_mai oncfct[^[ jil ?[h]i Joh^c[f s inlim &/-.1') ko_ [ f[ p_t
]ih]o_l^[ ]ih f[ I_s K� 3-/ I_s ^_ D_mnc|h ^_ Oc_maim ^_ .1 ^_ hipc_g\l_ ^_ /-.1
^_f Bmn[^i Mfolch[]cih[f ^_ ?ifcpc[) Rhcn_^ K[ncihm Acm[mn_l O_fc_` Lla[hct[ncih
&.646' s f[ Po\m_]l_n[lz[ ^_ A_m[lliffi O_acih[f s >^gchcmnl[ncpi &/-..') _m f[ ko_
gwm m_ l_f[]cih[ ]ih _f ^i]og_hni) [f l_`_lclm_ [f lc_mai ]igi [ f[ jyl^c^[ ^_ pc^[m)
j_lmih[m b_lc^[m) jlijc_^[^_m [`_]n[^[m) g_^ci [g\c_hn_ ^_mnloc^i s []ncpc^[^
_]ih|gc][ ^_n_hc^[+ > _mn[ ^_�hc]c|h) m_ [{[^_ f[ ^_ Bmnl[n_ac[ Fhn_lh[]cih[f j[l[
f[ O_^o]]c|h ^_ A_m[mnl_m &/--6') Cc_f^ s inlim &/-.1' s f[ ho_p[ I_s ^_ D_mnc|h
^_ Oc_maim) ko_ l_]ihi]_h f[ cgjiln[h]c[ ^_ f[ [`_]n[]c|h [f _mn[^i ^_ m[fo^ s
f[ jlipcmc|h ^_ m_lpc]cim7 ;HDPFL DP I@ MOLA@AHIHC@C CD M[OCHC@ CD SHC@P# MDOPLK@P

GDOHC@P# MOLMHDC@CDP @EDBQ@C@P# JDCHL @JAHDKQD CDPQORHCL# @BQHSHC@C DBLK]JHB@

CDQDKHC@# @EDBQ@BH]K CDI DPQ@CL CD P@IRC L HKQDOORMBH]K DK I@ MOLSHPH]K CD PDOSHBHLP

NRD MRDCD DTMDOHJDKQ@O RK JRKHBHMHL%

9HDRFN 3MSDMRHUN+ I[ g[hc`_mn[]c|h chn_hmcp[ ^_f lc_mai m_ jli^o]_ ]o[h^i _rcmn_
_rjimc]c|h ^_ ji\f[]cih_m [fn[g_hn_ [afonch[^[m+ Bmni b[]_ ko_ _f lc_mai m_
g[hc�_mn_ _h oh wl_[ l_^o]c^[) ^[^[ f[ ]ih]_hnl[]c|h ^_ []ncpc^[^_m _]ih|gc][m)
]ihmnlo]]cih_m) s mcmn_g[m ^_ m_lpc]cim) jil _d_gjfi+ Bf og\l[f j[l[ ][fc�][l _f
lc_mai ^_ ^_m[mnl_ _h oh ^_n_lgch[^i foa[l ]igi chn_hmcpi _m ko_ _rcmn[h /2 i
gwm jyl^c^[m ^_ pc^[m bog[h[m i 0-- i gwm pcpc_h^[m ^_mnloc^[m+ A_m^_ oh[
j_lmj_]ncp[ n_gjil[f) f[ fcn_l[nol[ _h ][g\ci ]fcgwnc]i oncfct[ n[g\cyh fim nylgchim
^_ lc_mai _g_la_hn_ s ]f[p_) gcmgim ko_ hi mih ]ihmc^_l[^im _h _mn_ _mno^ci+
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9HDRFN 0VSDMRHUN+ I[ g[hc`_mn[]c|h _rn_hmcp[ ^_f lc_mai m_ ^[ ]o[h^i _rcmn_
_rjimc]c|h ^_ ji\f[]cih_m ^cmj_lm[m [ ]ih^c]cih_m l_cn_l[^[m i j_lmcmn_hn_m ]ih
oh[ chn_hmc^[^ \[d[ i gi^_l[^[+ I[ c^_hnc�][]c|h ^_ _mn_ ncji ^_ lc_mai m_ l_f[]cih[
[ _p_hnim ko_ i][mcih[h jyl^c^[m ^_ g_him ^_ /2 pc^[m bog[h[m i g_him ^_ 0--
pcpc_h^[m ^_mnloc^[m+

>TKMDQ@AHKHC@C+ I[ pofh_l[\cfc^[^ _m _f `[]nil chn_lhi ^_ lc_mai+ Bm _f jin_h]c[f ^_
oh mod_ni) i\d_ni i mcmn_g[ _rjo_mni ^_ mo`lcl ^[{im i jyl^c^[m [f _mn[l _rjo_mni [
oh[ [g_h[t[) jil fi n[hni _m mo ^cmjimc]c|h chnlzhm_][ [ m_l [`_]n[^i &A_j[ln[g_hni
^_ Bjc^_gcifiaz[ ^_f Jchcmn_lci ^_ P[fo^ ^_ @bcf_) /-.-8 ?[h]i Joh^c[f s inlim)
/-.1'+ Bmn[ ^cmjimc]c|h chnlzhm_][ ^_j_h^_ _h al[h g_^c^[ ^_ f[ gcmg[ mi]c_^[^)
[ ^c`_l_h]c[ ^_ f[ _rjimc]c|h s f[ [g_h[t[ &?f[cec_ s inlim) /--1') jil fi ko_ _m _f
i\d_ncpi ^_ jifznc][ gwm oncfct[^i _h f[ l_^o]]c|h ^_f lc_mai ^_ ^_m[mnl_m+

DXOQJUFGMOMIFI 5]VMHF/ I[ pofh_l[\cfc^[^ `zmc][ _m oh[ `oh]c|h ^_ fim _f_g_hnim
_rjo_mnim j_li hi _m _kocp[f_hn_ [ f[ _rjimc]c|h+ Ich^_ff &/-.0' ^c`_l_h]c[ f[
pofh_l[\cfc^[^ bog[h[ l_`_lc^[ [ f[m ]ih^c]cih_m \ci`zmc][m l_f[]cih[^[m [ go_ln_)
_h`_lg_^[^ i []]c^_hn_m8 f[ pofh_l[\cfc^[^ [alij_]o[lc[ j[l[ l_`_lclm_ [ f[
pofh_l[\cfc^[^ ^_ ]ofncpim s a[h[^i8 s f[ pofh_l[\cfc^[^ _mnlo]nol[f j[l[ l_`_lclm_
[ f[ `[fn[ ^_ [^_]o[]c|h ^_ f[m ]ihmnlo]]cih_m s i\l[m ]cpcf_m+ Mil fi n[hni mih
jlijc_^[^_m _mj_]z�][m ^_ ][^[ _f_g_hni _rjo_mni &V[lh[f) /--48 Ich^_ff) /-.0'+

>TKMDQ@AHKHC@C ;NBH@K+ > ^c`_l_h]c[ ^_ f[ pofh_l[\cfc^[^ `zmc][) f[ pofh_l[\cfc^[^
mi]c[f m_ ]igjih_ jil ]ih^c]cih_m \[m[^[m _h _f _mn[nom mi]ci*_]ih|gc]i ^_
f[m j_lmih[m ko_ mo`l_h f[ _rjimc]c|h) jil _f ]o[f mih jlij_hmim [ o\c][lm_ _h
wl_[m [fn[g_hn_ _rjo_mn[m s nc_h_h ^_�]c_h]c[m _h mo ][j[]c^[^ j[l[ [`lihn[l f[m
[g_h[t[m s [^[jn[lm_ &V[lh[f) /--4'+ Bm jil _mi ko_ [onil_m ]igi P[f^[{[*Wilcff[
&/--4'8 @ih s inlim &/-..' l_f[]cih[h f[ pofh_l[\cfc^[^ mi]c[f [ f[ n_h_h]c[ ^_ []ncpim)
_hn_h^c^im ^_ f[ `ilg[ gwm _rn_hmcp[) ch]fos_h^i n[hni f[ jim_mc|h ^_ []ncpim
`zmc]im ]igi _f ][jcn[f ]ofnol[f s mi]c[f+ Bf ][jcn[f ]ofnol[f m_ l_�_l_ [ ^c`_l_hn_m
`ilg[m ^_ ]ihi]cgc_hni) [jncno^_m) _^o][]c|h s p_hn[d[m ko_ oh[ j_lmih[ nc_h_8
fim ]o[f_m f_ ^[h oh g[sil _mn[nom _h f[ mi]c_^[^ &?iol^c_o) .653'+ Bmn_ ][jcn[f
jo_^_ m_l nl[hm`ilg[^i _h ][jcn[f _]ih|gc]i i ][jcn[f mi]c[f+ Bf ][jcn[f mi]c[f
mih fim l_]olmim _`_]ncpim s jin_h]c[f_m ko_ m_ ^_lcp[h ^_ f[ j_ln_h_h]c[ _mn[\f_
[ oh[ l_^ mi]c[f ]ih l_f[]cih_m ^_ ]ihi]cgc_hni s l_]ihi]cgc_hni gonoi gwm i
g_him chmncno]cih[fct[^[m &?iol^c_o) .653'+ Bmn_ ][jcn[f jo_^_ m_l nl[hm`ilg[^i
_h ][jcn[f ]ofnol[f i ][jcn[f _]ih|gc]i+

>TKMDQ@AHKHC@C .NKDBSHU@+ I[ pofh_l[\cfc^[^ ]if_]ncp[ ^_ oh[ h[]c|h) l_ac|h i
]igohc^[^ _mnw ^_n_lgch[^[ jil f[m _mnlo]nol[m chmncno]cih[f_m &>^a_l) .666') [
hcp_f ]ofnol[f) _]ih|gc]i s jifznc]i) ]igi f[m ]l__h]c[m l_fcacim[m) _f mcmn_g[ ^_
jlin_]]c|h mi]c[f i f[ jifcnct[]c|h ^_ f[ [so^[ ao\_lh[g_hn[f+ I[ pofh_l[\cfc^[^
]if_]ncp[ n[g\cyh _mnw [mi]c[^[ [ f[m ][om[m l[^c][f_m [ f[m ko_ m_ l_�_l_h ?f[cec_
s inlim &/--1'+

>TKMDQ@AHKHC@C 3MCHUHCT@K+ I[ pofh_l[\cfc^[^ ch^cpc^o[f _mnw ^_n_lgch[^[ jil
_f []]_mi [ l_]olmim s f[ ^cp_lmc^[^ ^_ `o_hn_m ^_ chal_mi) [mz ]igi f[ jimc]c|h
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^_ oh[ j_lmih[ _h f[ mi]c_^[^ &>^a_l) .666'8 _hnl_ _mn[m m_ jo_^_h m_{[f[l7 f[m
]ihmnlo]]cih_m jl_][lc[m) hi n_h_l []]_mi [ `o_hn_m ^_ ]ly^cni) _hnl_ inl[m+

>TKMDQ@AHKHC@C .K@UD+ Pih f[m pofh_l[\cfc^[^_m ko_ i][mcih[h lc_mai ^_ ^[{im
]ihmc^_l[\f_m+ P_ nig[h _h ]o_hn[ n[hni [ f[m pofh_l[\cfc^[^_m ko_ ch]l_g_hn[h
mcahc�][ncp[g_hn_ _f ^[{i ^_ [g_h[t[m jil _h]cg[ ^_ fi _mj_l[^i8 i jil []igj[{[l
[g_h[t[m ^_ _p_hnim _rnl_gim &Cc_f^ s inlim) /-.1'+

>TKMDQ@AHKHC@C 0LDQFDMSD+ I[ pofh_l[\cfc^[^ _g_la_hn_ i `onol[ pc_h_
ch�o_h]c[^[ jil f[ n_h^_h]c[ ^_f lc_mai [ ]l_]_l+ Bmn_ ]l_]cgc_hni ^_f lc_mai jo_^_
^[lm_ jil oh [og_hni _h f[ chn_hmc^[^ i m_p_lc^[^ ^_ f[ [g_h[t[) ko_ b[]_ ko_
oh[ pofh_l[\cfc^[^ ko_ hi _l[ []ncp[ m_[ ]ihmc^_l[^[ ]igi ]f[p_8 i m_ go_mnl_ ]ih
ch]l_g_hnim _h f[ gcmg[ pofh_l[\cfc^[^+ Bf ch]l_g_hni ^_ f[ [g_h[t[ n[g\cyh
jo_^_ ^[lm_ jil f[ _rjofmc|h ^_ f[ ji\f[]c|h b[]c[ tih[m [g_h[t[^[m ][om[^i
jil ]ih�c]nim [lg[^im) ^_al[^[]c|h ^_f mo_fi) [mz ]igi []]cih_m ^_ jl_p_h]c|h
l_[fct[^[m _h inl[m ji\f[]cih_m) ]igi _m _f ][mi ^_ f[ ]ihmnlo]]c|h ^_ l_jl_m[m
&Cc_f^ s inlim) /-.1'+
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f[ pofh_l[\cfc^[^ ]if_]ncp[�`zmc][ s mi]c[f�^_ koc_h_m b[\cn[h oh[ l_ac|h mod_n[ [ 
oh[ [g_h[t[ _mj_]z�][+ > ^c`_l_h]c[ ^_ f[ pofh_l[\cfc^[^ ^_ oh ch^cpc^oi &>^a_l)
.666') f[ pofh_l[\cfc^[^ ji\f[]cih[f _m oh[ pofh_l[\cfc^[^ ]if_]ncp[ jilko_ [`_]n[
[ oh[ ]igohc^[^ ^_fcgcn[^[ jil [fa}h ]lcn_lci a_ialw�]i+
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<@AK@ ,'% .GTPTHR@B@

Po]l_ J_^c[ Jos \[d[ >fn[ ?[d[ J_^c[ Jos \[d[ >fn[ ?[d[

Vin[f[ J_^c[ Jos \[d[ >fn[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*\[d[

Milig[ J_^c[ Jos \[d[ >fn[ >fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Scff[ >tol^os J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[

Q[lpcn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ >fn[
&Scff[ >lc[m'

Wo^[{_t >fn[ >fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[

Ml_mni J_^c[ Jos \[d[ >fn[ >fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Scff[ Jidi]is[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

F]f[ &O+Jodc[' J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ >fn[

M[^cff[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Qigch[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Pij[]bos J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Scff[ >f][fw ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Bf Scff[l ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Jihn_[ao^i ?[d[ Jos \[d[ >fn[ ?[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

P[h M[\fi ?[d[ Jos \[d[ >fn[ ?[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[
^_ Eo[][l_n[

Q[l[\o]i J_^c[ Jos \[d[ >fn[ >fn[ J_^c[ Jos \[d[ >fn[ >fn[

V[gj[lw_t J_^c[ Jos \[d[ >fn[ J_^c[*[fn[ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[
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<@AK@ ,'% .GTPTHR@B@ !.NMSHMT@BH`M"

I[ M[t >fn[ ?[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

M[f][ >fn[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

J_][j[][ >fn[ >fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

>]bi][ff[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Bf >fni >fn[ ?[d[ >fn[ ?[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

>]b[][]bc >fn[ Jos \[d[ >fn[ J_^c[*\[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

>h]il[cg_m J_^c[ Jos \[d[ >fn[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

@bo[ @i][hc ?[d[ J_^c[*[fn[ ?[d[ J_^c[*\[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Eo[lch[ >fn[ Jos \[d[ >fn[ J_^c[*[fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

P[hnc[ai ^_ Eo[n[ >fn[ Jos \[d[ >fn[ J_^c[*\[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Eo[n[d[n[ ?[d[ Jos \[d[ ?[d[ ?[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

@ili @ili J_^c[ Jos \[d[ >fn[ Jos \[d[ >fn[ J_^c[*[fn[ >fn[ J_^c[*[fn[

@[koc[pclc J_^c[ Jos \[d[ >fn[ >fn[ >fn[ >fn[ >fn[ >fn[

@[f[]ini J_^c[ Jos \[d[ >fn[ >fn[ >fn[ >fn[ >fn[ >fn[

@[g[lai J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ ?[d[

P[h Io][m J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ >fn[

Fh][bo[mc >fn[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[

Scff[ @b[l][m ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[

Scff[ P_ll[hi J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Scff[ >\_]c[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ ?[d[

@ofjch[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*\[d[

I[m @[ll_n[m J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Scff[ S+ Dotgwh ?[d[ Jos \[d[ >fn[ ?[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[
&Josoj[gj['

Eo[][s[ ?[d[ Jos \[d[ >fn[ J_^c[*[fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

J[]b[l_nc ?[d[ Jos \[d[ >fn[ ?[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[
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@ig[h]b_ ?[d[ Jos \[d[ J_^c[ Jos \[d[ >fn[ >fn[ >fn[ >fn[

@b[l[{[ ?[d[ Jos \[d[ >fn[ J_^c[*\[d[ >fn[ J_^c[*\[d[ >fn[ J_^c[*\[d[

T[f^i ?[ffcpc[h ?[d[ Jos \[d[ J_^c[ Jos \[d[ >fn[ >fn[ >fn[ >fn[

K[t[][l[ ^_ >fn[ Jos \[d[ ?[d[ Jos \[d[ >fn[ >fn[ >fn[ >fn[
M[][d_m

P[hnc[ai ^_ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ >fn[ >fn[ >fn[
@[ff[j[

Mo_lni >]imn[ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Ji]igi]i J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Mo_lni J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[
@[l[\o]i

Eog[h[n[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Bm]ig[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

@bog[ >fn[ >fn[ >fn[ >fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

>s[n[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

>o][j[n[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Pil[n[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Do[h[s >fn[ J_^c[*\[d[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Q[][]ig[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Noc[\[s[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

@ig\[s[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Qcjo[hc J_^c[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

J[jclc J_^c[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Q_ijihn_ J_^c[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

>jifi >fn[ >fn[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

M_f_]bo]i J_^c[ Jos \[d[ >fn[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Sc[]b[ >fn[ J_^c[*\[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Do[koc >fn[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Qc[bo[h[]o >fn[ Jos \[d[ >fn[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

A_m[ao[^_li >fn[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[
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P[h >h^lym J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ >fn[ >fn[ >fn[
^_ J[]b[][

G_m}m ^_ J[]b[][ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ >fn[

Q[l[]i J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Iolc\[s >fn[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

P[j[b[koc >fn[ >fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

V[]i ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

J[ff[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

@[clig[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Fhkocmcpc ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Nocg_ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

@[do[n[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

@ifkoclc ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

F]bi][ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Ic]ig[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[
&Scff[ Ic\_ln[^'

@bofog[hc ?[d[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Floj[h[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

V[h[][]bc ?[d[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

M[fim ?f[h]im J_^c[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

I[ >mohn[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Mo][l[hc J_^c[ Jos \[d[ >fn[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

I[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

?[n[ff[m ?[d[ Jos \[d[ >fn[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Mo_lni M_l_t >fn[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Pc][ Pc][ >fn[ Jos \[d[ >fn[ J_^c[*[fn[ >fn[ J_^c[*[fn[ J_^c[ Jos \[d[

Rg[f[ >fn[ >fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[

>si >si J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ >fn[ J_^c[ Jos \[d[

@[f[g[l][ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

M[n[][g[s[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[
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@ifko_h]b[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[ J_^c[ Jos \[d[

@iff[h[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*\[d[ J_^c[ Jos \[d[

@ilic]i J_^c[ Jos \[d[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

@ilcj[n[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Frc[g[m >fn[ J_^c[*[fn[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

P[h ?o_h[p_hnol[ >fn[ J_^c[*[fn[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

@b[l[t[hc J_^c[ Jos \[d[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[
&Dl[f+M_l_t'

@olp[ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

@ij[][\[h[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

P[h M_^li J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[
^_ Qckoch[

Qcni Voj[hec ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

P[h M_^li >fn[ Jos \[d[ J_^c[ Jos \[d[ >fn[ >fn[ >fn[ >fn[
^_ @ol[bo[l[

M[j_f M[gj[ >fn[ >fn[ J_^c[ Jos \[d[ >fn[ >fn[ >fn[ >fn[

@b[][lcff[ >fn[ >fn[ J_^c[ Jos \[d[ >fn[ >fn[ >fn[ >fn[

P[hnc[ai ?[d[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[ >fn[ >fn[
^_ J[]b[][

@[n[]il[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ >fn[ >fn[ >fn[ >fn[

@[l[h[pc J_^c[ Jos \[d[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

>fni ?_hc ?[d[ Jos \[d[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[
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@i]b[\[g\[ >fn[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

>ckocf_ J_^c[ Jos \[d[ >fn[ J_^c[*\[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

M[mil[j[ J_^c[ Jos \[d[ >fn[ J_^c[*\[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Lg_l_ko_ J_^c[ Jos \[d[ >fn[ J_^c[*\[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[
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Fh^_j_h^_h]c[ ?[d[ Jos \[d[ >fn[ >fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Jili]b[n[ J_^c[ Jos \[d[ >fn[ >fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

@i][j[n[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Q[l[n[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

>ht[f^i ?[d[ Jos \[d[ >fn[ J_^c[*\[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

>l\c_ni ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

P[][\[g\[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

>l[hc ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

S[][m J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

>lko_ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Q[]ij[s[ >fn[ Jos \[d[ >fn[ >fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

@[jchin[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

P[hnc\[{_t ?[d[ Jos \[d[ >fn[ ?[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Pc][s[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

@fct[ >fn[ J_^c[*\[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Qiei ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Qif[n[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Nocff[]iffi J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Pcj_ Pcj_ >fn[ J_^c[*\[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Qckocj[s[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Schni >fn[ ?[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

@if][jclbo[ >fn[ ?[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

P[][\[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

@ifigc J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Scff[ Qoh[lc >fn[ >fn[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Q[j[][lz J_^c[ Jos \[d[ >fn[ >fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Qinil[ >fn[ >fn[ >fn[ >fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Midi ?[d[ Jos \[d[ >fn[ >fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Mi]ih[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[
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Lloli >fn[ ?[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

@[l[]iffi >fn[ J_^c[*[fn[ >fn[ J_^c[*\[d[ >fn[ J_^c[*\[d[ J_^c[ Jos \[d[

Bf @bili >fn[ >fn[ >fn[ J_^c[*[fn[ >fn[ J_^c[*[fn[ >fn[ J_^c[*[fn[

M[lc[ >fn[ >fn[ >fn[ >fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

@b[ff[j[n[ >fn[ J_^c[*[fn[ >fn[ J_^c[*\[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

P[hno[lci ^_ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*\[d[
Nocff[][m

@ilko_ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[ >fn[ J_^c[*[fn[ >fn[ J_^c[*[fn[

@biko_]in[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[ >fn[ J_^c[*[fn[

@ol[bo[l[ ^_ ?[d[ Jos \[d[ >fn[ J_^c[*\[d[ >fn[ J_^c[*\[d[ >fn[ J_^c[*\[d[
@[l[ha[m

Qol]i ?[d[ Jos \[d[ >fn[ J_^c[*[fn[ >fn[ J_^c[*\[d[ >fn[ J_^c[*\[d[
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@bcgil_ >fn[ J_^c[*[fn[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Mo_lni Scff[lli_f >fn[ J_^c[*[fn[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Bhnl_ Ocim J_^c[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Jctko_ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Scf[ Scf[ ?[d[ Jos \[d[ >fn[ J_^c[*[fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

>f[f[s ?[d[ Jos \[d[ >fn[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Moh[n[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Scff[ Ocp_li J_^c[ Jos \[d[ >fn[ ?[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

P[h ?_hcni J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Q[][]bc ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

@o]bogo_f[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

?ifcp[l ?[d[ Jos \[d[ >fn[ >fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Qcl[ko_ >fn[ >fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Pbch[bin[ >fn[ J_^c[*[fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[
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Eo[]b[][ff[ ?[d[ Jos \[d[ >fn[ ?[d[ >fn[ ?[d[ >fn[ ?[d[

Bm][l[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[ >fn[ J_^c[*[fn[

@lot ^_ J_^c[ Jos \[d[ >fn[ Jos \[d[ >fn[ J_^c[*\[d[ >fn[ J_^c[*\[d[
J[]b[][g[l][

Vohaosi ^_f Icnil[f ?[d[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[ >fn[ J_^c[*[fn[

Bmg_l[f^[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[ >fn[ J_^c[*[fn[

Miij| ?[d[ Jos \[d[ >fn[ J_^c[*\[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

M[t{[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

>hn_ko_l[ &?ifcp[l' ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[
Scff[ Eo[hohc ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

J[]b[][g[l][ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

P[fch[m ^_ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[ >fn[ J_^c[*[fn[
D[l]c J_h^it[

M[gj[ >off[a[m >fn[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[ >fn[ J_^c[*[fn[

P[\[s[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*\[d[ >fn[ J_^c[*\[d[

@icj[m[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ >fn[ J_^c[*\[d[ >fn[ ?[d[

@bcj[s[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[ >fn[ J_^c[*[fn[

Qif_^i >fn[ J_^c[*[fn[ J_^c[ Jos \[d[ >fn[ J_^c[*\[d[ >fn[ J_^c[*\[d[

Bo][fcjnom J_^c[ Jos \[d[ >fn[ Jos \[d[ >fn[ ?[d[ J_^c[ Jos \[d[

P[hnc[ai ^_ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[ >fn[ J_^c[*[fn[
>h^[g[l][

?_fyh ^_ >h^[g[l][ ?[d[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*\[d[ >fn[ J_^c[*\[d[
P[h M_^li ?[d[ Jos \[d[ J_^c[ Jos \[d[ >fn[ >fn[ >fn[ >fn[
?@ 8GLGJ<

P[hnc[ai ^_ ?[d[ Jos \[d[ >fn[ J_^c[*[fn[ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[
Eo[lc

I[ Ocp_l[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ >fn[ ?[d[ >fn[ J_^c[*\[d[

Qi^im P[hnim ?[d[ Jos \[d[ >fn[ ?[d[ >fn[ ?[d[ >fn[ ?[d[

@[l[ha[m ?[d[ Jos \[d[ >fn[ J_^c[*\[d[ >fn[ ?[d[ >fn[ J_^c[*\[d[

P[hnc[ai ^_ ?[d[ Jos \[d[ J_^c[ Jos \[d[ >fn[ >fn[ >fn[ >fn[
Eo[sff[g[l][
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Minimz J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Qchkocj[s[ ?[d[ Jos \[d[ >fn[ >fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Vi][ff[ ?[d[ Jos \[d[ >fn[ J_^c[*[fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

?_fyh ^_ Rlgclc ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Rh]z[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

@b[s[hn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

If[ff[ao[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

@bokocbon[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

?_n[htim >fn[ >fn[ >fn[ J_^c[*[fn[ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[

@b[koc ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Q[]i\[g\[ J_^c[ Jos \[d[ >fn[ >fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

@ifko_]b[][ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

O[p_fi >fn[ >fn[ >fn[ >fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Mi]i[n[ >fn[ >fn[ >fn[ J_^c[*[fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

L]olc ?[d[ Jos \[d[ >fn[ >fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

P[h M_^li ^_ J_^c[ Jos \[d[ >fn[ >fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[
?o_h[ Scmn[

Qili Qili ?[d[ Jos \[d[ >fn[ J_^c[*[fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

@in[a[cn[ >fn[ J_^c[*[fn[ >fn[ J_^c[*\[d[ J_^c[ Jos \[d[ >fn[ J_^c[*\[d[

Scnc]bc J_^c[ Jos \[d[ >fn[ J_^c[*[fn[ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[

P[][][ J_^c[ Jos \[d[ >fn[ J_^c[*[fn[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

@[lcjosi J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Qojct[ >fn[ ?[d[ >fn[ Jos \[d[ >fn[ ?[d[ >fn[ ?[d[

>ni]b[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ >fn[ ?[d[ >fn[ ?[d[

@if]b[ &S+J[lnch' Jos \[d[ &S+J[lnch' ?[d[ &S+J[lnch' ?[d[ &S+J[lnch' ?[d[

P+ M_^li ^_ No_g_m ?[d[ Jos \[d[ J_^c[ Jos \[d[ >fn[ ?[d[ >fn[ ?[d[
P+ M[\fi ^_ Icj_t ?[d[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*\[d[ >fn[ J_^c[*\[d[

Jidch_n_ ?[d[ Jos \[d[ J_^c[ Jos \[d[ >fn[ ?[d[ >fn[ J_^c[*\[d[

P[h >hnihci ?[d[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*\[d[ >fn[ ?[d[
^_ Bmgilo]i
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Moh[ J_^c[ Jos \[d[ >fn[ J_^c[*\[d[ J_^c[ Jos \[d[ >fn[ J_^c[*\[d[

@[ct[ *   �   Jos \[d[ *   �   Jos \[d[ *   �   Jos \[d[ *   �   Jos \[d[ 

@ei]b[m ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ >fn[

Rsohc ?[d[ Jos \[d[ >fn[ Jos \[d[ >fn[ ?[d[ >fn[ ?[d[
&Qbif[ M[gj['

Qig[p_ J_^c[ Jos \[d[ >fn[ J_^c[*\[d[ >fn[ J_^c[*\[d[ >fn[ J_^c[*\[d[

Mil]i J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

>l[gj[gj[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

>][mci ?[d[ Jos \[d[ >fn[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Ifc][ J_^c[ Jos \[d[ >fn[ ?[d[ >fn[ ?[d[ >fn[ ?[d[

Q[bo[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ ?[d[ >fn[ ?[d[

Scff[t|h >fn[ ?[d[ J_^c[ Jos \[d[ >fn[ ?[d[ >fn[ ?[d[

P[h >aomnzh ?[d[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*\[d[ >fn[ J_^c[*\[d[

Q[lcd[ >fn[ ?[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ ?[d[

M[^][s[ >fn[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ ?[d[

?_lg_di >fn[ ?[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ >fn[ ?[d[

V[]oc\[ J_^c[ Jos \[d[ >fn[ ?[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

@[l[j[lz J_^c[ Jos \[d[ >fn[ ?[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Scff[gihn_m J_^c[ Jos \[d[ >fn[ ?[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Rlcih^i >fn[ J_^c[*\[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Voh]b[l[ >fn[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ >fn[ J_^c[*\[d[

Scff[ P[h Iil_hti J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ >fn[ ?[d[

Qig[s[ji J_^c[ Jos \[d[ >fn[ J_^c[*\[d[ J_^c[ Jos \[d[ >fn[ J_^c[*\[d[
&Bf Mo_hn_'

Bhnl_ Ocim ?[d[ Jos \[d[ >fn[ ?[d[ J_^c[ Jos \[d[ >fn[ ?[d[
&I[ Jil_n['
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P[hn[ @lot >fn[ ?[d[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[
^_ f[ Pc_ll[

@ini][ J_^c[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Milihai J_^c[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[
&>s[]o]bi'

I[ Do[l^c[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Bf Qilhi >fn[ ?[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

T[lh_m >fn[ ?[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Lech[q[ Rhi >fn[ J_^c[*\[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

P[h Fah[]ci J_^c[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[
^_ S_f[m]i

P[h Jcao_f ?[d[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[
^_ S_f[m]i

P[h O[`[_f J_^c[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

?o_h[ Scmn[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

P[h @[lfim >fn[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

V[j[][hz >fn[ J_^c[*\[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

P[h Go[h >fn[ J_^c[*\[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

P[h Gim_ ^_ J_^c[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[
@bckocnim

M[cf|h >fn[ Jos \[d[ >fn[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Oi\il_ ?[d[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Miln[]bo_fi >fn[ ?[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

P[hn[ Oim[ >fn[ J_^c[*[fn[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[
^_f P[l[

@ifj[ ?_fac][ >fn[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

I[aohcff[m ?[d[ Jos \[d[ >fn[ J_^c[*\[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

@b[l[ao[ J_^c[ Jos \[d[ >fn[ J_^c[*\[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

@[\_t[m >fn[ Jos \[d[ >fn[ ?[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

@o_pi J_^c[ Jos \[d[ >fn[ ?[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Doncyll_t ?[d[ Jos \[d[ >fn[ J_^c[*\[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[
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@[gclc J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

?isoc\_ ?[d[ Jos \[d[ >fn[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

S[ff_al[h^_ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Qlca[f ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Jili Jili ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Mimnl_l S[ff_ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Mo][l[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

P[g[cj[n[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

M[gj[ Dl[h^_ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

J[cl[h[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Noclomcff[m ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Jihn_li J_^c[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

D_h_l[f P[[p_^l[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Jch_lim J_^c[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

C_lh[h^_t >fihmi >fn[ J_^c[*\[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

P[h M_^li >fn[ J_^c[*\[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

@ih]_j]c|h J_^c[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

P[h G[pc_l J_^c[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

P[h O[g|h ?[d[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

P[h Gofcwh >fn[ J_^c[*\[d[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

P[h >hnihci ?[d[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[
^_ Iig_lci

@o[nli @[h[^[m >fn[ J_^c[*\[d[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

P[h J[nz[m J_^c[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

@ig[l[j[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

P[cjch[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[ J_^c[ Jos \[d[

Mo_lni Po[l_t J_^c[ Jos \[d[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Mo_lni Nocd[lli ?[d[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

@[lg_h Ocp_li ?[d[ Jos \[d[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[
Qill_t
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>m]_h]c|h ^_ J_^c[ Jos \[d[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[
Do[l[sim

Rlo\c]b[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Bf Mo_hn_ >fn[ J_^c[*[fn[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Qlchc^[^ >fn[ ?[d[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

P[h G[pc_l >fn[ >fn[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Oc\_l[fn[ >fn[ ?[d[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Do[s[l[g_lzh >fn[ ?[d[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

O_s_m >fn[ J_^c[*\[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

P[h ?ild[ >fn[ J_^c[*[fn[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

P[hn[ Oim[ >fn[ J_^c[*\[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Ooll_h[\[ko_ >fn[ ?[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

P[hn[ >h[ ^_ >fn[ J_^c[*\[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[
V[]og[

Br[fn[]cih >fn[ >fn[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

P[h Fah[]ci >fn[ J_^c[*[fn[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Iil_ni >fn[ J_^c[*[fn[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

P[h >h^lym >fn[ J_^c[*\[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

P[h Gi[kozh >fn[ J_^c[*\[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

P[h O[g|h >fn[ J_^c[*\[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Mo_lni Pcf_m >fn[ J_^c[*[fn[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

J[a^[f_h[ >fn[ ?[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

?[ol_m >fn[ J_^c[*[fn[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Eo[][l[d_ >fn[ J_^c[*\[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[
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@i\cd[ >fn[ ?[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Milp_hcl >fn[ ?[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

?ifj_\l[ >fn[ J_^c[*[fn[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

&Joe^_h'

?_ff[ Cfil >fn[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Mo_lni Oc]i >fn[ J_^c[*\[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

P[h M_^li >fn[ J_^c[*[fn[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[
&@ihkocmn['

Ccf[^_f�[ >fn[ Jos \[d[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Mo_lni Diht[f_m >fn[ >fn[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[
3GJ@FG

P[h Iil_hti >fn[ >fn[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Bf P_h[ >fn[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

P[hn[ Oim[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[
^_f >\ohw

Fha[pc J_^c[ Jos \[d[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[

Ko_pi J[hi[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[
&Ko_p[ Bmj_l[ht['

Scff[ Ko_p[ >fn[ J_^c[*[fn[ J_^c[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[
&Iig[ >fn['

P[hnim J_l][^i J_^c[ Jos \[d[ ?[d[ Jos \[d[ ?[d[ Jos \[d[ J_^c[ Jos \[d[
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