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Eh l_mjihm_ ni L[of L_nlc_%m[lnc]f_( !Pb_ Llcpcf_a_ i`

O_lpcha! &F[ho[ls .646'( E [al__ p_ls go]b qcnb nb_
^cmnch]ncihb_ cmm_nnchaoj \_nq__h f_[^_lmbcj l_mjih*
mc\cfcns[h^ jbsmc][f []nmi` m_lpc]_+Pbcmcmp_ls `l__cha ni
nb_ >i^s i` ?blcmn c` f_[^_lm [l_ `l__ ni f_[^ [h^ gchcmn_l
ch nb_ Hil^ &nb_jlch]cjf_ ch =]nm37/'+ >on E^i hin [al__
qcnb bcm̂ _fch_[ncih i` nb_m_nqi [mj_]nmchni gchcmnls il
f_[^_lmbcj ih nb_ ih_ b[h^ [h^ m_lpc]_ ih nb_ inb_l
b[h^+ Pbcmcmp_ls ^[ha_liom+ H_[^_lmbcj ch nb_ ]bol]b
[h^ f_[^_lmbcj ch nb_ big_ cmihfs \c\fc][f qb_h cngip_m
ch [ m_lpcha lif_ &Ie+ .-71/*12'+ >inb lif_m*f_[^_lmbcj
[h^ jbsmc][f m_lpc]_*[l_ m_lp[hn lif_m+Pi mj_[e i` ih_
[mf_[^_lmbcj [h^ ih_ [mm_lpc]_cgjfc_m nb[n f_[^_lmbcj cm
hin [m[ m_lp[hn( [h^ ij_hm omih]_ [a[ch ni al_[n [\om_
i` f_[^_lmbcj+ Pb_ [onbil q[m ^c``_l_hnc[ncha \_nq__h
`oh]ncihm( hin \_nq__h [nncno^_m([h^ cngomn \_ ]f_[lfs
mnl_mm_n̂b[n LY^R `oh]ncihm gip_ ch m_lp[hn [nncno^_m+

Lbcfcj Ob_he
Ojlcha`c_f^( KD

Pb_ B_\lo[ls cmmo_i` ?Oa HSXOcmni g_ nb_ gimn
ionmn[h^cha( nbioabn*jlipiecha( [h^ ^_mj_l[n_fs h__^_^
cmmo_E b[p_ _p_l l_[^+

?iof^ E b[p_ ih_ il nqi _r%nl[]ijc_m `il `lc_h^m;
S_ h__^ nbcmech^ i` n_[]bcha ni ehiq qb_l_ q_ [l_ ch

nbcm]b[inc] fc`_ &_mj_]c[ffsiol [l_['+

P_^ O[bfmnlig
O[h Fim_( ?=

Pb[he sio `il nb_ ]ijc_m i` B_\lo[ls%m ?Oa HSXO'Djcm
[h _r]_ff_hn cmmo_([h^( \s ^_[fcha qcnb bog[hcmg( sio
b[p_ _mn[\fcmb_^siolm_f` [m qcffcha ni \_ l_f_p[hn ch [
^[s qb_h [ff nii g[hs ?blcmnc[h jo\fc][ncihm [l_
mno^ciomfscll_f_p[hn+

N+F+Nomb^iihs
R[ff_]cni( ?=

S_ b[p_ al_[nfs _hdis_^ siol g[a[tch_ [h^ b[p_ \__h
mjclcno[ffs `_^ \s siol [lnc]f_m+ Uiol f[n_mncmmo_ih
bog[hcmg ech^ i` m][l_^ g_ [n `clmn(\on qb_h E^ip_ ch*
ni cn(Eq[m [g[t_^ [n nb_ gcm]ih]_jncihm nb[n b[p_ ]l_jn
chni nb_ ]bol]b+ Djij_h_^ iol _s_m+

F[hc]_ Vifh_ei``
Sbcnnc_l( ?=

E domnl_]_cp_^ siol ]ijs i` ?Oa HSXO%O_]of[l
Dog[hcmg L[ln E( `il B_\lo[ls .646+ E \_a[h l_[^cha
nb_ [lnc]f_m cgg_^c[n_fs [h^ mb[l_^ cn qcnb inb_lm+ E
mn[s_^ oj [n hcabn [h^ ]igjf_n_^ cn([h^ qb_h gs bom*
\[h^ ][g_ big_( b_ l_[^ cn[fmi+

S_ [l_ mi nblcff_^ qcnb nb_ mo\d_]n sio ]bim_ [h^ nb_
[lnc]f_m qlcnn_h ih cn+S_ [l_ jl_m_hnfs _ha[a_^ ch nb[n
\[nnf_ ch iol ]iggohcns ]bol]b_m [h^ m]biifm [h^ siol
]ijs ih nbcmpcn[f cmmo_qcff \_ mi b_fj`of ni iol ?blcmnc[h
`lc_h^m [h^ []ko[chn[h]_m+

Il+ $ Ilm+! =+ C+ O[h^_
>ca H[e_( IJ

Pb[he sio mi p_ls go]b `il nb_ qih^_l`of _[ms*ni*
oh^_lmn[h^ [lnc]f_m ih m_]of[l bog[hcmg+ E b[p_ nlc_^
nblioab nb_ s_[lm ni _rjf[ch ni sioha ginb_lm [h^ `[nb_lm
qb[n cmqliha qcnb iol m]biifm [h^ qilf^+ Eq[m minblcff*
_^ qb_h nb_ B_\lo[ls ?Oa HSXO][g_ nb[n Eqiof^ hin
_p_h [ffiq gsm_f` ni `chcmbl_[^cha cn[ff \_`il_ j[mmchacn
ih ni [ ]iojf_ qcnb nbl__ mihm+E ehiq nb_s qcff [ff \_
b_fj_^+

?Oa HSXO]ihncho_m ni \_ ih_ i` gs \_mn n_[]bcha
[c^m+

H[R_ih_ Jonn_l
C[l^_h^[f_( PT

Pb[he sio `il ]ihnchocha ni m_h^ ?Oa HSXO
I[a[tch_+ E b[p_ `ioh^ siol [lnc]f_m a_h_l[ffs p_ls
b_fj`of [h^ ncg_fs+ Diq_p_l( E`ch^ siol gip_ chni `off*
]ifil i``m_njlchncha mig_qb[n ^cm]ih]_lncha+ =n nb_ ncg_
sio [hhioh]_^ nb_ ]b[ha_( sio q_l_ lohhcha [ m_lc_mi`
[lnc]f_mih `ch[h]c[f mn_q[l^mbcj+ Pbim_ [lnc]f_mq_l_ _r*
nl_g_fs aii^ [h^ mig_biq m__g_^ ni \_ ]ihnl[^c]n_^ \s
nb_ al_[n_l _rj_hm_ jlchncha ch ]ifil _hn[cf_^+ E [g hin
[a[chmn ]ifil jlchncha j_l m_(\on Enbche ch nbcm[a_ qb_h
q_ S_mn_lh_lm b[p_ mi go]b [h^ nb_ g[dilcns i` nb_
qilf^ cmch jip_lns nb[n nb_ _rnl[ gih_s ]iof^ [h^ mbiof^
\_ om_^ni _rn_h^ nb_ qile i` Ci^ ch gil_ h__^s [l_[m
[h^ q[sm+

O_]ih^fs( siol B_\lo[ls cmmo_ih bog[hcmg cm [
l_`l_mbcha [^^cncih ni siol hilg[f >c\f_ n_[]bcha+ Bil
nii fiha nb_ ?blcmnc[h ]bol]b b[m \__h [mmi]c[n_^ qcnb
[hnc*chn_ff_]no[fcmg( [h^ nb_ l_]_hn gip_m i` Ci^ b[p_
^ih_ fcnnf_ni h_a[n_ nb[n cgjl_mmcih+ E b_[lncfs [jjf[o^
siol _``ilnm ni a_n iol gch^m [mq_ff [miol fcp_mchni nb_
Gcha^ig i` Ci^+ E[g fiiecha `ilq[l^ ni nb_ ]ihncho[*
ncih i` nbcmm_lc_m[h^ bij_ ni m__gil_ fce_ cn ch nb_
`onol_+

C[pch >liqh
Iihnl_[f( ?[h[^[
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< .646 \s ?blcmnc[h Cliqnb Ichc*
mnlc_m+=ff lcabnml_m_lp_^+

?Oa HSVVOcmjo\fcmb_^ gihnbfs(
_r]_jn `il ]ig\ch_^ Fofs,=oaomn

cmmo_(\s ?blcmnc[h Cliqnb Ichc*
mnlc_m(L+K+ >ir V( Ii\cf_( =f[\[g[

033.3+ O_]ih^*]f[mm jimn[a_ j[c^ [n
Ii\cf_( =H [h^ [^^cncih[f g[cfcha

i``c]_m+

)GFK@FKJ
Pb_ D_[fnbs ?blcmnc[h
=h _r]fomcp_ chn_lpc_q qcnb @l+
G_hh_nb ?iij_l+
\s @c]e H_aa[nn 1

Uio ?[h H_[^ [ Gc^ ni >_[h Ojlionm(
>on Uio ?[h%n I[e_ Dcg A[n
= bogiliom s_n \[f[h]_^ fiie [n `[gcfs
honlcncih `lig [ biom_qc`_%mj_lmj_]*
ncp_+
\s Ob[lc Coh^f[]b 6

Bcn`il nb_ Gcha
Ll[]nc][f ]iohm_f ih a_nncha [h^ e__j*
cha jbsmc][ffs `cn+
\s@l+ K+ Mo_hnchDs^_l .5

Pb_ Hip_ B_[mn
Sb[n b[jj_hm qb_h [ ?blcmnc[h
aiolg_n cm]ih`lihn_^ qcnb bcm iqh
m_f`*]_hn_l_^h_mm+
\s Cl[b[g G_ll //

I_hn[f Bcnh_mm
Llch]cjf_m `il l_h_qcha siol gch^+
\s >i\ Iog`il^ /2

?Oa HSXO cm [ hihmo\m]lcjncih
g[a[tch_ mojjiln_^ \s nb_ ]ihnlc\o*

ncihm i` cnml_[^_lm+ Lf_[m_ om_ nb_
]b[ha_ i` [^^l_mm `ilg `ioh^ ch nbcm

g[a[tch_ ni l_ko_mn ?Oa HSXO%̀il
[^^l_mm ]b[ha_m [h^ ]ihnlc\oncihm+

=ff `il_cah ]ihnlc\oncihm il j[s*
g_hnm mbiof^ \_ g[^_ ch nb_ `ilg i` [
]b_]e `KEQ+O+ ^iff[lm ^l[qh ih [

Q+O+ \[he il Ehn_lh[ncih[f Iih_s
Kl^_l `il Q+O+̂ iff[lm+

Pb_ pc_qm _rjl_mm_^ ch ?Oa HSVVO
[l_ nbim_ i` nb_ qlcn_lm [h^ hin
h_]H%OO[lccs nbim_ i` nb_ _^cnilm il

^cl_]nilm+

O]lcjnol_m koin[ncihm ch nbcmg[a[*
tch_ [l_ `lig nb_ Gcha ;KWO]'`O\]SYVV
ohf_mminb_lqcm_ ch^c][n_^+ O]lcjnol_
koin[ncihm c^_hnc`c_^ J=O [l_ `lig

nb_ ?Oa 2WO\SMKX D^KXNK\N
3SLVO%< Pb_ Hi]eg[h Bioh^[ncih(

.63-( .63/( .630( .635( .64.+ Qm_^
\s j_lgcmmcih+ O]lcjnol_ koin[ncihm

c^_hnc`c_^ F>L [l_ `lig ERO ?Oa
EO]^KWOVV^cff>YNO\X 6XQVS]R< E+>+
Lbcffcjm( .625( '*(&# .64/+ Qm_^ \s

j_lgcmmcih+
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<d [nYbki_l[ _dj[hl_[m m_j^ ?h+F[dd[j^ >eef[h+

=L ,GAH3CEE?PP

ERO VYXQN\S`OaKc ^Y ^RO2O\YLSM]4OX^O\ aK]
M\S]]M\Y]]ONLc Y_^NYY\ TYQQSXQZK^R]%KXNaO cSOVN&
ON̂ RO\SQR ŶPaKc ^YKPOa \_XXO\] aRY aO\O _]SXQ
^ROWch ]ZS^OYP^ROSMc\KSX^RK^RKN]^OKNSVcPKVVOX
YX 5KVVK]KVVWY\XSXQ'7\YW ^RO\OMOZ^SYXK\OK%̂RO
4OX^O\L\KXMRONY_^ SX^YK WKdOYPYPPSMO]%ObKWS&
XK^SYX\YYW] aS^R ^\OKNWSVV]%KXN ]YZRS]^SMK^ON
O[_SZWOX^%ObO\MS]OKXN\O]^K\OK]%KXNK]_\Z\S]SXQ&
VcVK\QOSXNYY\^\KMULOSXQ_]ONLc KX_WLO\ YPTYQ&
QO\]' ERO4OX^O\aK] SWZ\O]]S`O&^RO\OaK] KX Y\&
NO\Vc%QYNVcK^WY]ZRO\ÔRO\O'2XN aROX aO aO\O
SX^\YN_MON̂Y 5\' <OXXO^R4YYZO\%aO _XNO\]^YYN
aRc'

@H7 @l+ ?iij_l( biq ^c^ nb_ [_li\c]m jlial[g
\_ach*biq ^c^ cn ilcach[ffs n[e_ mb[j_ ch siol
gch^;

G?7 Pi [hmq_l nb[n ch ^_n[cf qiof^ jli\[\fs n[e_
m_p_l[f biolm( \on ni acp_ sio [ mshijmcmi` biq nb_
[_li\c]m jlial[g \_a[h( q_ qiof^ b[p_ ni ai \[]e
ni nb_ _[lfs .63-%mqb_h E q[m ch nb_ =cl Bil]_ mn[*
ncih_^ ch O[h =hnihci( P_r[m+ =n nb[n ncg_ Eq[m ch*
n_l_mn_ ĉh _r_l]cm_`lig jl_pciom _rj_lc_h]_( b[pcha

1

\__h [ nl[]e g[h ch bcab m]biif [h^ ]iff_a_( [nn_h^*
cha nb_ Qhcp_lmcnsi` Kef[big[ ih [ nl[]e m]bif[l*
mbcj+Eq[m chn_l_mn_ ĉh _r_l]cm_(\on Eb[^ f_ngsm_f`
^_n_lcil[n_ [`n_l _hn_lcha g_^c][f m]biif [h^ chn_lh*
mbcj( [h^ [fmi gs `clmnnqi s_[lm ch nb_ gcfcn[ls+

Oi( [lioh^ .63-( E\_][g_ chn_l_mn_ ĉh [ j_lmih*
[f _r_l]cm_jlial[g+ :XS^SKVVc%cnq[m j_lmih[f8 \on E
miih m[q nb_ h__^ `il mo]b [h _r_l]cm_ jlial[g `il
nb_ g[mm_m+Pb_ gil_ Em[q j[nc_hnml_koclcha []on_
g_^c][f ][l_( nb_ gil_ Ehinc]_^ nb[n g[hs i` nb_g
m__g_^ ni b[p_ jli\f_gm qbc]b q_l_ hin mi go]b
nb_ l_mofni` [ ^cm_[m_jli]_mm [mqb[n nb_s q_l_ ^i*
cha ni nb_gm_fp_m7i\_mcns( ch[]ncpcns( _r]_mm̂ lche*
cha( mgiecha*[ff nb_m_p[lciom nbcham+Pb[n l_[fct[*
ncih mi mncgof[n_^ gs chn_l_mnch jl_p_hncp_ g_^*
c]ch_ nb[n E b[p_ mj_hn [fgimn nb_ f[mnnq_hns s_[lm
i` gs fc`_ ]ih]_hnl[ncha mnlc]nfsih nlscha ni e__j
j_ijf_ b_[fnbs+ Pb[n cm(nb_ jl[]nc]_ i` jl_p_hncp_
g_^c]ch_+

Ll_p_hncp_ g_^c]ch_ ch]fo^_m [n f_[mn`iol \ocf^*
cha \fi]em7 jlij_l q_cabn( jlij_l ^c_n( jlij_l _r_l*
]cm_([h^ [pic^cha ni\[]]i+ Kp_l nb_ s_[lm( q_ b[p_
]ih]_hnl[n_^ jlcg[lcfs ih jlij_l _r_l]cm_([h^ qb[n
q_ b[p_ nlc_^ ni ^i qcnb nb_ [_li\c]m ]ih]_jn cmch [
p_ls mijbcmnc][n_^( m]c_hnc`c]̀ [mbcih( \[m_^ ojih [
j[nc_hn%m[a_( m_r(msgjnigm [h^ g_^c][f bcmnils( ni
[hmq_l nb_ ko_mncih7!Fomnqb[n cmjlij_l _r_l]cm_;!

Bil nb_ `clmn5 s_[lm i` nbcmjlid_]n q_ nlc_^ ni
[_KX^SPc_r_l]cm_(^_n_lgchcha qb[n nsj_ i` _r_l]cm_
q[m \_mn `il nb_ j_lmih( [h^ ^_p_fijcha [ msmn_g
qb_l_\s q_ ]iof^ ]igj[l_ _r_l]cm_m+Pbcmcmqb_l_
nb_ [_li\c]m jlial[g \_a[h+ Eh nb_ [_li\c]m ]ih*
]_jn( nb_ _r_l]cm_ jlial[g cmhin ^_mcah_^ \[mc][ffs
`il gom]f_ \ocf^cha il `caol_ ]ihniolcha( \on l[nb_l
`il ][l^cip[m]of[l*jofgih[ls ]ih^cncihcha*\ocf^*
cha [h _h^ol[h]_ \[m_ ch nb_ b_[ln( nb_ \fii^
p_mm_fm(nb_ foham+ Pb[n%mqb[n [_li\c]m g_[hm7
!qcnb [cl( qcnb irsa_h+! D[pcha _mn[\fcmb_^nbcm
\[m_ nblioab _h^ol[h]_ nsj_m i` _r_l]cm_m(sio ][h(
c` sio fce_( b[p_ nb_ gom]f_*\ocf^cha( `caol_*]ih*
niolcha nsj_ i` _r_l]cm_m+>on sio gomn b[p_ nb_
[_li\c]m \[m_ `clmn+

<KMDG.646



S_ff( cn q[m _[ms _hioab ni ^_`ch_ nb[n ]ih]_jn(
\on nb_h q_ b[^ ni mn[ln n_mnchap[lciom [_li\c]
_r_l]cm_m*_h^ol[h]_*nsj_ _r_l]cm_m*mo]b [m q[fe*
cha( ]s]fcha( mqcggcha( mn[ncih[ls lohhcha*ni ^_*
n_lgch_ [ jichnm msmn_g ni l[n_ nb_m_ []ncpcnc_m+
Lichnm q_l_ ni \_ [q[l^_^ \[m_^ ih nb_ chn_hmcns
[h^ nb_ ^ol[ncih i` nb_ []ncpcns+ Bil _r[gjf_( c` sio
q[fe [ gcf_ ch .5 gchon_m cn%mqilnb . jichn8 _\sio
q[fe [ gcf_ ch .1 gchon_m cn%mqilnb / jic7.nm8_\sio
loh [ gcf_ ch 4 gchon_m [h^ 0- m_]ih^m cn%mqilnb 2
jichnm8 c` sio jf[s ih_ biol i` l[]e_n \[ff cn%mqilnb
6 jichnm+ Pb_l_ [l_ /5 ^c``_l_hn _r_l]cm_mhiq ko[h*
nc`c_^ ch nb_ f[n_mn \iie( ERO 2O\YLSM]HKc% ch
qbc]b q_ b[p_ nlc_^ ni l[n_ nb_ qilnb i` nb_ _r_l]cm_
\s g_[hm i` nb_ jichnm msmn_g+

Bch[ffs( nb_ ko_mncih q_ b[^ ni [hmq_l q[m(
!Diq go]b _r_l]cm_ cmh_]_mm[ls;! S_ ^_n_lgch_^
nb[n _\ g_h qile_^ oj ni 0- jichnm [ q__e( [h^
qig_h /1 jichnm [ q__e( nb_s qiof^ b[p_ [ bcabfs
mcahc`c][hn cgjlip_g_hn ch nb_cl ][l^cip[m]of[l
l_m_lp_m+=fiha qcnb nb[n q_ ^cm]ip_l_^ [ g[le_^
cgjlip_g_hn ch nb_cl ]ilih[ls lcme`[]nilm7 fiq_lcha
i` ]bif_mn_lif( nlcafs]_lc^_m( \i^s q_cabn( j_l]_hn i`
\i^s `[n( [h^ \fii^ jl_mmol_+

Oi nb_ [_li\c]m jlial[g b[m \__h om_^ _rn_hmcp_fs
hiq ch nb_ jl[]nc]_ i` g_^c]ch_+ Ehcnc[ffs cnq[m domn
ni cgjlip_ nb_ jbsmc][f b_[fnb( \on [fiha qcnb nb[n(
q_ miih `ioh^ [h cgjlip_g_hn hin domnch nb_
gom]f_m( nb_ _h^ol[h]_ [h^ nb_ qch^( \on ch nb_
nin[f msmn_g+

Pi acp_ ih_ _r[gjf_ i` qb[n g[s \_ [h ch^c][ncih
i` nb_ _``_]n nb[n chn_l_mnch _r_l]cm_ b[m b[^ ojih
iol ]iohnls( c` sio q_l_ ni jlid_]n nb_ .635 mn[ncmnc]m
`il ^_[nb `lig b_[ln [nn[]em `ilq[l^ ni .645( nb_l_
q_l_ .31(--- j_ijf_ qbi NSNX"^̂c_ i` b_[ln [nn[]em
ch .645 qbi ]RY_VNb[p_+ Eh inb_l qil^m( q_ [l_
^iqh /. # ch ^_[nbm `lig b_[ln [nn[]em ch nb_ f[mn
n_h s_[lm*[h^ nb_ ihfs g[dil nbcha nb[n b[m
]b[ha_^ ch nb_ b_[fnb b[\cnm i` nb_ =g_lc][h j_ijf_
ch nb_ f[mn.- s_[lm b[m \__h nb_cl ch]l_[m_^ chn_l_mn
ch _r_l]cm_+

@H7 Uio mn[n_^ch siol `clmn\iie( 2O\YLSM]%nb[n [
mnliha gincp[ncha `[]nil `il qlcncha nb[n \iie q[m
nb_ [j[nbs sio i\m_lp_^ ch iol mi]c_ns niq[l^ jbsm*

@l+ G_hh_nb D+ ?iij_l( `ilg_lfs [ fc_on_h[hn
]ifih_f ch nb_ Q+ O+ =cl Bil]_ I_^c][f ?iljm( cm
jl_m_hnfs nb_ ^cl_]nil [n nb_ =_li\c]m ?_hn_l ch
@[ff[m( P_r[m+ D_ cmnb_ [onbil i` `iol \iiem ih
`cnh_mm[h^ _r_l]cm_72O\YLSM]%2O\YLSM]PY\ HYWOX%
ERO?Oa 2O\YLSM]%[h^ ERO2O\YLSM]HKc'

5-==15-

c][f `cnh_mm+Pb[n b[m ]b[ha_^ kocn_ [ \cn ip_l nb_
j[mn n_h s_[lm( b[mh%ncn;

G?7 Djb[m ]b[ha_^ ^l[g[nc][ffs+ E qiof^ [^gcn
nb[n qcnb nb_ jo\fc][ncih i` nb_ `clmn \iie i`
2O\YLSM]ch .635( E ^c^h%n_rj_]n j_ijf_ ni l_mjih^
`il jlifiha_^ j_lci^m+ E _rj_]n_^ g[s\_ [ n_gji*
l[ls chn_l_mn ch diaacha _r_l]cm_ ch a_h_l[f( \on E
nbioabn cnqiof^ \_ [ j[mmcha `[h]s il `[^+ S_ff( cn
b[mh%n\__h [ `[^+

Sb_l_[m ch .635 q_ b[^ f_mmnb[h .--(--- j_ijf_
diaacha l_aof[lfs( ch .645 nb_ _mncg[n_m[l_ [m bcab
[m/2 gcffcih+ Djm__gmni \_ aliqcha( [h^ s_n( [mE%p_
mn[n_^ch [ff gs \iiem( qb[n b[m jlij[a[n_^ nbcm
gip_g_hn cmhin domnnb_ jbsmc][f cgjlip_g_hn [h
ch^cpc^o[f `__fm\on nb_ jms]bifiac][f cgjlip_g_hn(
nb_ `[]n nb[n j_ijf_ ^i `__f \_nn_l+

Iimn i` om( gsm_f` ch]fo^_^( qbi b[p_ \__h loh*
hcha `il s_[lm( b[p_ ^cm]ip_l_^ nb[n _\ `il mig_
l_[mih sio b[p_ ni f[si`` `il [ j_lci^ i` `iol il `cp_
^[sm( sio domn[fgimn ai ]l[ts+ Uiol _hnbomc[mg(
siol jli^o]ncpcns( siol `__fcha i` q_ff*\_cha domn
^cm[jj_[lm+ L_ijf_ m[s( !Pb[n%m [ff jms]bifiac][.+!
S_ff( cng[s \_( \on nb_l_ cmmig_nbcha nb[n b[jj_hm
ch nb_ \i^s i` [ j_lmih qbi cmjbsmc][ffs `cn nb[n
acp_mbcg [ qbif_ h_q t_mn `il fc`_ nb[n b_ ^i_mh%n
b[p_ qb_h b_%mhin jbsmc][ffs `cn+

Sb_h Ef_]nol_ ih nbcmmo\d_]n( En_ff j_ijf_( !Uio
qcff `__f \_nn_l+! E b[p_ [me_^ lohh_lm [ff ip_l nb_
qilf^ nbcmko_mncih7 !Sb[n gincp[n_m sio ni ]ih*
ncho_ lohhcha [h^ _r_l]cmcha;! Lli\[\fs 6- # il
bcab_l ]ig_ \[]e qcnb nb_ m[g_ [hmq_l7 !Djg[e_m
g_ `__f \_nn_l+! L_ijf_ mig_ncg_m l_mjih^( !S_ff(
@i]( E[fl_[^s `__f aii^(! [h^ Em[s( !@i sio l_[ffs;
Diq aii^ MY_VNsio `__f; @i sio ehiq; Uio ^ih%n
ohf_mmsio%p_ nlc_^ cn+! Pb[n jms]bifiac][f `[]nil cm
qb[n E \_fc_p_ b[m jlij[a[n_^ nbcmqbif_ b_[fnb
gip_g_hn ni om_ _r_l]cm_ [m [ g[dil gi^[fcns i`
jl_p_hncp_ g_^c]ch_+

@H7 Blig siol j_lmj_]ncp_ [m [ ?blcmnc[h( qb[n
l_f[ncihmbcj ^i sio m__\_nq__h jbsmc][f b_[fnb [h^
mjclcno[f b_[fnb;

G?7 E `__f nb[n q_ [l_ ]igg[h^_^ mjclcno[ffs ni
n[e_ ][l_ i` iol \i^c_m [m q_ff [m iol mjclcnm(̀ il q_
[l_ ]igg[h^_^ ni afilc`s Ci^ ch iol \i^s [mq_ff [m
ch iol mjclcn+E nbche nb[n [n ncg_m( q_ [m ?blcmnc[hm
n_h^ ni h_af_]n nbcm[mj_]n i` nb_ ]igg[h^g_hnm q_
b[p_ \__h acp_h+ =m[ l_mofnq_ [l_ p_ls fce_fs ni mo`*
`_l `lig i\_mcns( `lig ch[]ncpcns( `lig f[]e i` ij*
ncgog jli^o]ncpcns+ Eh inb_l qil^m( q_ b[p_h%n
\ocfn nb_ mnlo]nol_ il `ioh^[ncih \s qbc]b ni jlij*
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[a[n_ nb_ Cii^ J_qm [mq_ff [mq_ gcabn c` q_ q_l_
jbsmc][ffs `cn+

Enbche nb_ Hil^ eh_q qb[n b_ q[m ^icha qb_h b_
m_f_]n_^ [jimnf_m qbi q_l_ jbsmc][ffs mnliha+ Pb_
jbsmc][f ^_g[h^m jf[]_^ ojih nbim_ g_h q_l_ nl_*
g_h^iom*nb_ johcmbg_hn nb_s b[^ ni _h^ol_( nb_
nlc[fm i` nb_cl fcp_m+E qih^_l biq g[hs gi^_lh
=g_lc][h g_h ]iof^ nif_l[n_ nb[n jbsmc][f mnl_mm+
Pb_ ^cm]cjf_mq_l_ [\f_ ni g__n nb_ ^_g[h^m i` nb_cl
di\ [h^ ^i cn ch [ q[s nb[n q[m bcabfs _``_]ncp_+

S_ff( nb[n ]ig_m \[]e ni iol jichn+ E `__f nb[n q_
[l_ \inb jbsmc][f [h^ mjclcno[f+ Scnbion ko_mncih(
iol mjclcno[f `cnh_mm̂_n_lgch_m qb[n qcff b[jj_h ni
omch nb_ `onol_*\on iol ZRc]SMKV̀cnh_mm̂_n_lgch_m
qb[n%maicha ni b[jj_h ni om[h^ biq _``_]ncp_ q_
qcff \_ hiq+ Pb[n cmqbs E b[p_ nlc_^ ni gincp[n_
?blcmnc[hm ni ]ih]_hnl[n_ hin ihfs ih nb_ mjclcno[f
\on [fmi ih nb_ jbsmc][f+ E b[p_ m__h j_ijf_ mi
b_[p_hfs ilc_hn_^ nb[n nb_s `ila_n [\ion qb[n nb_s
[l_ ^icha b_l_ ih _[lnb+ Diq ][h sio \_ [h _``_]*
ncp_qcnh_mm̀ il ?blcmn qb_h jbsmc][ffs sio fiie [h^
`__f gcm_l[\f_; Pb[n cmqbs nb_ Hil^ ]igg[h^_^ om
ni afilc`s Dcg \inb jbsmc][ffs [h^ mjclcno[ffs+

@H7 Uio%p_ jli\[\fs b[^ [ ]b[h]_ ni m__ mig_
j_ijf_ [fgimn !\ilh [a[ch(! [h^ E%g omcha nb[n ch
nb_ f[la_l m_hm_i` nb_ qil^*nb[n nb_cl fcp_mb[p_
\__h nolh_^ [lioh^ nblioab nb_ jbsmc][f cgjlip_*
g_hn nb_s%p__rj_lc_h]_^+

G?7 Uio b[p_ ni qills [\ion nb[n \_][om_ mig_
j_ijf_ ][h n[e_ cnni [h _rnl_g_+ = ]ih]_jn nb[n b[m
\__h jlij[a[n_^ ch mig_ i` nb_ lohhcha diolh[fm cm
!S_ff( gs l_fcacih cmlohhcha(! omcha nb_ n_lgchif*
ias( !E b[p_ \__h \ilh [a[ch nblioab lohhcha+! E
\_fc_p_ nb[n c` [ j_lmih fcgcnmbcmfc`_ ni nb[n nsj_ i`
jbsmc][f ^cg_hmcih( b_ b[m [ p_ls jiil jliahimcm &ni
om_nb_ g_^c][f n_lg'( \_][om_ fc`_ qcnbion [ mjclc*
no[f \[mcmcmhi fc`_ [n [ff+ Pb_ jbsmc][f \_nn_l _h[\f_m
omni j_l`ilg iol mjclcno[f l_kocl_g_hnm ch fc`_+>on

3

ni b[p_ ihfs nb_ jbsmc][f [h^ hi mjclcno[f cmni b_[^
`il nlio\f_+

@H7 =m sio jichn_^ ion( j_ijf_ ][h g[e_ `cnh_mm
[h^ honlcncih nb_cl l_fcacih( i`n_h qcnb i]]ofn ip_l*
nih_m+Sbs ^i sio nbche nb_s ^_j_h^ ojih cnni `cff [
mjclcno[f pic^;

G?7 I[s\_ cn%m\_][om_ q_ [m ?blcmnc[hm b[p_
`[cf_^ ni chnli^o]_ nb_m_j_ijf_ ni nb_ dis [h^ j_[]_
[h^ fip_ nb[n ][h []]igj[hs [h [onb_hnc] mjclcno[f
^cg_hmcih ch nb_cl fc`_+ E%g l_`_llcha ni ehiqcha
?blcmn [m nb_cl j_lmih[f O[pcil [h^ nb_ qih^_l`of
nblcff [h^ _rj_lc_h]_ nb[n cm+Pb[n j_lmih cm`cffcha
nb_ pic^ ch bcmil b_l fc`_ qcnb mig_nbcha nb[n jli*
^o]_m l_mofnm+Jiq( _cnb_l nb_s ^ih%n ehiq il nb_s
b[p_ h_p_l nlc_^ ni `cff nb[n pic^ ch nb_cl fc`_ nb_ q[s
nb[n q_ b[p_( [h^ nb[n%mqcnb nb_ mjclcno[f chn_al[*
ncih i` iol fc`_+Pbcm g[s \_ qb_l_ q_ b[p_ `[cf_^ [m
?blcmnc[hm ni [^_ko[n_fs n_ff nb_m_ j_ijf_ qb[n
nb_s%l_ gcmmchach fc`_8 [h^ nb[n nb_s ][h l_[]b [ff
nbim_ ai[fm nb_s nbche nb_s [l_ a_nncha nblioab nb_
jbsmc][f+

Emnlihafs `__f( nii( nb[n _\sio b[p_ \inb mjclcno[f
`cnh_mm[h^ jbsmc][f `cnh_mm(sio ][h l_[]b [ mn[n_i`
fc`_ nb[n gs qc`_ l_`_lm ni [m !nb_ dis i` fcpcha+!
Pb[n%mp_ls nlo_+ D\sio b[p_ nb_g \inb nia_nb_l( cn%m
fce_ b_[p_h ih _[lnb+ >on _\sio b[p_ h_cnb_l( E][h%n
_hpcmcih [hsnbcha \on b_ff ih _[lnb+

@H7 Uio ^_[f mig_qb[n qcnb `[ncao_ ch siol
\iiem+ Diq ^i_m `[ncao_ l_f[n_ ni l_mn [h^ qb[n
jf[]_ mbiof^ jlij_l l_mn bif^ ch [ j_lmih%m^[cfs
l_acg_h;

G?7 = gig_hn [ai( E g_hncih_^ nb[n jl_p_hncp_
g_^c]ch_ ]ihmcmnmi` jlij_l q_cabn( jlij_l ^c_n( jli*
j_l _r_l]cm_ [h^ [pic^cha ni\[]]i+ E ]iof^ _rj[h^
nb[n p_ls _[mcfs ni [^^ jlij_l l_mn\_][om_ nb_l_ cm[
n_h^_h]s ch iol gi^_lh ^[s ni ip_lqile iolm_fp_m
ni nb_ jichn i` fcpcha ch [ mn[n_i` ]blihc] `[ncao_+ K`
]iolm_( ih_ i` nb_ [^p[hn[a_m i` e__jcha siolm_f`
jbsmc][ffs `cn cmnb[n sio ][h ^i gil_ jbsmc][f qile
qcnb f_mm_``iln [h^ nb_l_`il_ [l_ f_mmmom]_jnc\f_ ni
^_p_fijcha jbsmcifiac][f `[ncao_+ >on nb_l_ cm[fmi
jms]bifiac][f `[ncao_+ D\q_ mcn\_bch^ [ ^_me [ff ^[s(
[n nb_ _h^ i` nb_ ^[s q_ [l_ nin[ffs _rb[omn_^ jms*
]bifiac][ffs+ E%p_̀ ioh^ nb[n _r_l]cm_ ][h \_ om_^
p_ls _``_]ncp_fs ni ]iohn_l[]n nb_ jli\f_g i` _gi*
ncih[f `[ncao_+ =fnbioab cncm̂ c``c]ofn ni qile ch [h
_r_l]cm_ jlial[g( E b[p_ `ioh^ ip_l nb_ s_[lm nb[n
q_ n_h^ ni ^i nb_ nbchamq_ q[hn ni ^i+ =h^ c` q_
l_[ffs [l_ gincp[n_^( q_%ff `ch^ nb_ ncg_+ En%m[g[t*
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cha ni g_ biq nb[n ncg_ ][h \_ `ioh^ \s [ g[h qbi
b[m b[^ bcm`clmnb_[ln [nn[]e8 cn%m[fq[sm chn_l_mncha
ni m__nb_ ]b[ha_ ch bcmgincp[ncih ih]_ nb[n i]]olm+
E%p_̀ ioh^ [n nb_ _h^ i` [ p_ls nclcha( `[ncaocha
^[s*E%g n[fecha [\ion jms]bifiac][f `[ncao_*
qb_h E%p_\__h [n nb_ i``c]_ `il _f_p_h [h^ [ b[f`
biolm( qcnb g[s\_ `cp_ gchon_m \l_[e `il foh]b &[h^
nb[n%m[ `[clfs l_aof[l ^[s `il g_' c` Dai ion [n 370-
[n hcabn [h^ loh `il nbl__ gcf_m( cndomnij_hm oj nb_
qbif_ ^[s+

Pi nb_ ]ihnl[ls( cnS] jimmc\f_ ni mo``_l jbsmcifia*
c][f `[ncao_ [h^ l_mn][h \_ [h ch^c][nil nb[n mig_*
nbcha cmqliha+ Bil _r[gjf_( mig_ j_ijf_ `__f nb[n c`
mig_nbcha cmaii^( gil_ cm\_nn_l+ Pb_s mn[ln ion
lohhcha [ gcf_ il nqi gcf_m( nb_h ai ni `cp_( n_h( il
nq_hns gcf_m+Pb_s%l_ lohhcha g[l[nbihm8 [h^ nb_s
[l_ ]blihc][ffs `[ncao_^( jbsmc][ffs( \_][om_ nb_s
[l_ a_nncha oj [n `iol i%]fi]e ch nb_ gilhcha ni ai
ion [h^ loh n_h gcf_m+Pb_h nb_s ][h%n oh^_lmn[h^
qbs nb_s [l_ [n nb_ jichn i` mf__j [n 3 il 4 i%]fi]e [n
hcabn+

Uio ][h ai ip_l\i[l^ ch [hsnbcha( _p_h ni nb_ _r*
n_hn nb[n siol fc`_ \_]ig_m g_[hchaf_mm+ Pbcm b[m
\__h qlcnn_h [\ion ch mig_ i` nb_ lohhcha g[a[*
tch_m( biq g[l[nbih lohhcha cm̂ _mnlischa nb_ `[gc*
fs \_][om_ cn n[e_m mi go]b ncg_+ D\[ j_lmih b[m ni
loh 42 ni .-- gcf_m [ q__e ni \_ nl[ch_^ [^_ko[n_fs
ni loh [ aii^ g[l[nbih( nb[n ][h \_ biolm nb[n b_ il
mb_cm[q[s `lig big_+

,3( Diq ^i sio m_nnb_ lcabn \[f[h]_;

2+( Sb_h sio b[p_ gchcg[f ncg_( sio b[p_ ni
!jlcilcnct_! siol fc`_+D̀__f nb[n l_a[l^f_mm i` qbi
nb_ j_lmih cm(b_ cmhin aicha ni b[p_ [ mo]]_mm`of
b[jjs( `of`cff_^ fc`_ ohf_mmb_ b[m bcmjlcilcnc_m lcabn+
Pijm ih nb[n fcmncm\_cha mjclcno[ffs `cn [h^ b[pcha
Ci^ [n nb_ nij i` siol fc`_ qb_l_ D_ cml_[ffs ch ]ig*
g[h^ [h^ ]ihnlif+ O_]ih^ ih nb[n fcmncmcY_\ PKWSVc'
Pb_h nbcl^ ih nb_ fcmncmqile( siol jli`_mmcih+

Djcm[q`offs b[l^ `il nbim_ i` omch p_ls ^_g[h^*
cha jimcncihm ni jlcilcnct_ iol fc`_ ch nb[n q[s+ >on D
j_lmih[ffs nlc_^ cn nb_ inb_l q[s( qcnb qile [n nb_
nij( [h^ D][h [nn_mnni l[jc^ ^_mnlo]ncih ch [ p_ls
mbiln j_lci^ i` ncg_+ Pb_l_ cmhi q[s nb[n sio ][h
_rcmn+D\sio%l_ [ \ilh*[a[ch ?blcmnc[h [h^ Ci^ cmion
i` siol fc`_ il jf[]_^ m_]ih^( _p_h n_gjil[lcfs( sio
_rj_lc_h]_ b_ff ih _[lnb+ Pb[n cmqb[n Dn_ff [o^c*
_h]_m*nb[n c` sio ehiq sio%l_ hin ^icha qb[n nb_
Hil^ q[hnm sio ni ^i [h^ cn^i_mh%n\inb_l sio( sio
b[^ \_nn_l ]b_]e siol ?blcmnc[h ]iggcng_hn \_*
][om_ sio g[s b[p_ h_p_l b[^ [ nlo_ ]iggcng_hn+
Pi nb_ ]ihnl[ls( c` sio [l_ ion i` Dcmqcff( [h^ fc`_ cm
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gcm_l[\f_( sio ][h \_ [mmol_^ nb[n sio b[p_ b[^ [
l_[f \ilh*[a[ch _rj_lc_h]_+

,3( Dj m__gm fce_ sio b[p_ nb_ ijjilnohcns
qb_l_p_l sio mj_[e ni \lcha ch mig_ i` nb_m_jlch*
]cjf_m l_a[l^cha nb_ ?blcmnc[h q[fe+

0)% / [fq[sm n[fe [\ion nb_ ?blcmnc[h [mj_]n*
g[s\_ domnch g[echa l_`_l_h]_ ni acpcha gs n_mnc*
gihs [n nb_ >cffs Cl[b[g ?lom[^_ ^iqh ch Nci ^_
F[h_cli ch .641 il mn[lncha i`` ch koincha No^s[l^
Gcjfcha qb_h b_ ih]_ m[c^ nb[n ! +++ h[ncihm b[p_
j[mm_^ [q[s [h^ f_`n hi nl[]_m( [h^ bcmnils acp_mnb_
][om_ i` nbcm7 ih_ mchaf_ mcgjf_ l_[mih ch [ff
][m_m* nb_s `_ff \_][om_ nb_cl j_ijf_ q_l_ hin `cn+!
Bl_ko_hnfs( Dmn[ln gs jl_m_hn[ncihm fce_ nbcm7
!Bcnh_mm*qb[n ^i sio g_[h; Scnbion ko_mncih D
qiof^ ]f[mmc`smjclcno[f nbcham[m \_cha nb_ gimn cg*
jiln[hn nsj_ i` `cnh_mm+Pb_h [`n_l nb[n nb_l_ cmgil[f
`cnh_mm([][^_gc] `cnh_mm(mi]c[f `cnh_mm(jbsmc][f
`cnh_mm+Bil nb_ l_g[ch^_l i` nbcmjl_m_hn[ncih ni*
hcabn E%gaicha ni ]ih]_hnl[n_ ih jbsmc][f `cnh_mm+!
Oig_ncg_m nb[n%m[ff Dm[s [\ion nb_ mjclcno[f [mj_]n(
\on sio qiof^ \_ [g[t_^ [n nb_ hog\_l i` j_ijf_
qbi m[s( !E ][h n_ff sio [l_ [ ?blcmnc[h( domn\s nb_
q[s sio n[fe+! Dĵ i_mh%nn[e_ go]b( [h^ E%p_b[^
g[hs ijjilnohcnc_m fce_ nbcm\_][om_ Dacp_ [n f_[mn
42 jl_m_hn[ncihm [ s_[l+

D̀__f nb[n nbcmq[m [ff j[ln i` nb_ Hil^%mjf[h `il
g_ \_][om_ [m [ sioha g[h D̀_fn Dq[m \_cha ][ff_^
chni `off*ncg_ ?blcmnc[h qile [m [ g_^c][f gcmmcih*
[ls+ =n .4 il .5 s_[lm i` [a_( D̂_^c][n_^ gs fc`_ ni
?blcmn qcnb nb[n joljim_ ch gch^*ni \_]ig_ [

g_^c][f gEOOEKh[ls ni ?bch[+ =m cn nolh_^ ion D
^c^h%ǹ __f nb[n ]iggcng_hn ni `off*ncg_ m_lpc]_8\on
D̀_fn nb_ Hil^ q[m ][ffcha g_ ni [ ^c``_l_hn `c_f^+
Jiq( s_[lm f[n_l( D][h m__Dcmjf[h \_][om_ nb_ mo]*
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]_mmnb[n q_%p__hdis_^ b_l_ domn̂ _`c_mcg[ach[ncih
il fiac]+ Djb[m ni b[p_ \__h ^cpch_fs chmjcl_^(
\_][om_ g[hs nbchamb[p_ i]]oll_^ qbc]b ^_`s [ff
nb_ i^^m+ Sbs q_l_ q_ [\f_ ni mn[ln chni [ h_q
`c_f^( `cabncha p_ls mnc` l̀_mcmn[h]_[giha g_^c][f
]iff_[ao_m( [h^ mncff\_ [\f_ ni \_]ig_ ip_lqb_fg*
chafs mo]]_mm`of;E ^ih%n ehiq( _r]_jn `il nb_ `[]n
nb[n nbcmq[m nb_ Hil^%mqcff+

D\q_ b[^ b[^ [ ^_[nb ih iol lohhcha nl[]e [n nb_
=_li\c]m ?_hn_l ch nb_ `clmnnqi il nbl__ s_[lm i` iol
_rj_lc_h]_( E qiof^ hin \_ b_l_ ni^[s \_][om_ E
qiof^ b[p_ \__h loh ion i` niqh+ Djq[m [ h_q
`c_f^+=hs ncg_ sio a_n chni [ h_q [l_[ i` g_^c]ch_(
]lcnc]cmg ][h [fq[sm i]]ol [h^ j_ijf_ [l_ domn
q[cncha `il sio ni g[e_ [ gcmn[e_+=h^ s_n( cn^c^h%n
b[jj_h+ S_%p_ h_p_l b[^ [ ^_[nb ih nb_ nl_[^gcffm
il nb_ nl[cfmil [hsqb_l_ _fm_[n nb_ =_li\c]m ?_hn_l
[`n_l [fgimn /+1 gcffcih gcf_m i` lohhcha ih nb_m_
nl[]em+

E nbche cn%m\_][om_ nb_ Hil^ b[m \__h q[n]bcha
ip_l nbcmij_l[ncih p_ls ][l_`offs( \_][om_ D_ _r*
j_]nm ni om_g_ [h^ gs qc`_ [ff ip_l nb_ qilf^+ =h^
q_ [l_ m__chahiq nb[n q_ [l_ [ ^c``_l_hn nsj_ i`
g_^c][f gcmmcih[ls( qb_nb_l cn%mf_]nolcha ni [ alioj
i` j_ijf_ ch F[e[ln[( Eh^ih_mc[ il mj_[echa [n [
]bol]b ch Nci ^_ F[h_cli( >l[tcf+ =n f[mn]iohn( gs
qc`_ [h^ E`caol_ nb[n ch nb_ .2 s_[lm Eb[p_ \__h ih
nb_ f_]nol_ ]cl]ocn( q_ b[p_ pcmcn_ [̂h^ mjie_h ch 03
]iohnlc_m( [h^ nb_ Hil^ om_mom_p_ls ncg_ q_%p_b[^
nb_ ]b[h]_ ni ai [\li[^+ Bil _r[gjf_( q_ [fq[sm
g[e_ cn[ jichn qb_h q_ [l_ ch [ ]iggohcns ch mig_
`il_cah ]iohnls ni nls ni qile qcnb iol gcmmcih[lc_m(
i``_lcha iol m_lpc]_mni nb_g ni \lcha ch`ilg[ncih
\[]e il n[e_ ch`ilg[ncih ip_l+ Jin oh]iggihfs q_
b[p_ ijjilnohcnc_m ni qile qcnb nb_ nij jifcnc][f
j_ijf_ ch nb_ ]iggohcns( [h^ ch m_p_l[f ]iohnlc_m
q_ b[p_ \__h [\f_ ni []n [m[h chn_lg_^c[ls \_nq__h
nb_ gcmmcih[lc_m[h^ nb_ nij aip_lhg_hn j_ijf_+
?igcha [n nb_ aip_lhg_hn%m chpcn[ncih b[m _h[\f_^
(omchhog_l[\f_ ncg_m ni chnli^o]_ iol gcmmcih[ls
`lc_h^m+

=a[ch Enbche nbcmcm[ff j[ln i` [ ^cpch_ jf[h ch nb_
Hil^+ Eh gs f[n_ n__hm(qb_h E^_^c][n_^ gs fc`_ ni
nb_ Hil^( Enlc_^ ni f_nai [h^ f_n Ci^ b[p_ Dcmq[s
ch gs fc`_+>on ip_l nb_ h_rn `_q s_[lm nb_l_ q_l_ nb_
ojm [h^ ^iqhm &Enbche nb_l_ q_l_ gil_ ^iqhm nb[h
ojm nb_l_ `il [ qbcf_'( s_n oh^_lfscha cn[ff q[m nb_
`[]n nb[n [m [ \ilh*[a[ch ?blcmnc[h E eh_q qb_h E
q[m ^icha mig_nbcha ion i` Dcmqcff+ Pb[n q[m [f*
q[sm nb_l_+ Ap_h qcnb nb_ ojm [h^ ^iqhm( gs ip_l*
[ff jimnol_ [h^ ^cl_]ncih ch fc`_q[m mncffoj+ Bch[ffs(
5 il 6 s_[lm [ai Ef_`n [ p_ls jligcmcha ][l__l ch nb_
=cl Bil]_ [h^ m[c^(!Hil^( E%gch Uiol b[h^m+Sb[n [l_
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Uio aicha ni ^i qcnb g_; H_n g_ ehiq ^cl_]nfs+!
Sb[n b[m b[jj_h_^ mch]_b[m mi p[mnfs _r]__^_^

gs _rj_]n[ncihm nb[n E ][h%n \_fc_p_ cn+E ]b[ff_ha_
j_ijf_ _p_lsqb_l_ \s m[scha( !D\ sio ^ih%n ehiq
qb[n nb_ Hil^ q[hnm sio ni ^i ch siol fc`_(domnnolh
fiim_ [h^ [me Ci^ ni n[e_ bif^+ H_n Dcg ^cl_]n siol
fc`_( [h^ sio%ff \_ [g[t_^ biq cnqcff nolh ion+! E%ff
g[e_ nb[n mn[n_g_hn qcnbion `_[l i` \_cha ]ill_]n*
_^+ Uio%ff\_ [g[t_^ c` sio domnnolh fiim_ [h^ f_n
Ci^ b[p_ Dcmq[s+

@H7 S_ff( E ao_mmnb_ ihfs ^cm[^p[hn[a_ i` siol
qile cmhin l_[ffs ehiqcha biq g[hs fcp_msio%p_
\__h [\f_ ni m[p_ nblioab nb_ [_li\c]m jlial[g+

G?7 S_ff( j_ijf_ ]ig_ ni g_ [ff nb_ ncg_(
qb_nb_l cn%mb_l_ [n nb_ =_li\c]m ?_hn_l il [n [ f_]*
nol_( [h^ nb_s m[s( !@l+ ?iij_l( Eiq_ sio gs fc`_+!
Pb[n b[jj_hm [ff nb_ ncg_+ Enbche nb[n%mqb[n ginc*
p[n_mg_ [mgo]b [m[hsnbcha _fm_ni ]ihncho_ ck nbcm
`c_f^+Ehcnc[ffscnq[m [ p_ls ]ihnlip_lmc[f `c_f^(%[h^
n_h s_[lm [ai( E%ffao[l[hn__ sio nb_l_ q_l_ [ fin i`
ko_mncihmch gs iqh gch^ qb_nb_l Embiof^ ]ihnch*
o_ \_][om_ i` nb_ ]ihnlip_lms nb[n q_ q_l_ _rj_*
lc_h]cha+ >on cnq[m nb_ Hil^%mjf[h( [h^ hiq cndomn
g[e_m g_ `__f aii^ [ff ip_l qb_h mig_\i9d.s ]ig_m
oj [h^ m[sm(!@l+ ?iij_l( Eiq_ sio gs fc`_(! [h^ E
cgg_^c[n_fs nbche( !E qih^_l c` nb[n%mmjclcno[f il
jbsmc][f+! E%g[`l[c^ nb[n ch nb_ g[dilcns i` ][m_m(cn
cmjbsmc][f+ >on gil_ [h^ gil_ hiq( Eb[p_ [ f[la_l
jf[n`ilg `lig qbc]b ni f_]nol_ [h^ gil_ ijjilno*
hcn_mni n[fe ni j_ijf_ qbi [l_ f[]echa nb_ j_[]_( dis
[h^ b[jjch_mm nb[n q_ b[p_ [m ?blcmnc[hm+E b[p_
nb[n ]b[h]_ [fgimn ^[cfs( ni mb[l_ nb[n _rj_lc_h]_
qcnb j_ijf_ nb[n ][h( ch nolh( ch`fo_h]_ nb_ fcp_mi`
nbiom[h^m+

@H7 Ci^ b[mjon sio ch [ nl_g_h^iomfs mcahc`c][hn
jf[]_ [h^ \s siol _rj_lncm_ ch nb_ g_^c][f `c_f^( D_
][h om_sio ch inb_l q[sm+

G?7 >on E%gm[scha D_ ][h om_[hs i` omnb[n q[s+
E ^ih%n ][l_ qb_nb_l [ j_lmih cm[ biom_qc`_ il [
m]biif n_[]b_l il [ ][l m[f_mg[h( il qb[n_p_l+ E
qiof^ ]b[ff_ha_ nb_ l_[^_lm qbi [l_ ch nbim_ `c_f^m
\s m[scha( !Uio g[s nbche nb[n Eb[p_ mo]b g[lp_f*
iom ijjilnohcnc_m \_][om_ i` gs nl[chcha( gs_^o][*
ncih( gs jimcncih+ Ji( E%gch nbcmjimcncih \_][om_
nb_ Hil^ jon g_ b_l_+ =h^ Eb[p_ gs l_kocl_g_hnm
[h^ gs ai[fm ch fc`_ domnfce_ sio b[p_ siolm+ >on E
qiof^ ]b[ff_ha_ sio ni l_[]b [ bcab_l ai[f \s ^icha
qb[n E%p_̂ ih_*[h^ nb[n cmni nolh fiim_ [h^ f_n
Ci^ ^cl_]n siol fc`_+! U
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:.+3 2; .97('3* -+46-+ ][g_ big_
`lig nb_ ?Oa HSXOI[a[tch_ i``c]_m ih_ ^[s [h^
m[c^(!Dih_s( nb_ _^cnilmq[hn sio ni qlcn_ [h [lnc*
]f_ ih honlcncih(! E[fgimn a[aa_^ ih gs ][h^s \[l+

!Uio%p_ain ni \_ ec^^cha(! Ea[mj_^+ !Sbs g_;!
!S_ff( nb_s ehiq sio%l_ chn_l_mn_ ĉh nb[n ech^ i`

nbcha+ Uio ehiq*nb_ mnloaafcha sioha ?blcmnc[h
biom_qc`_( al[jjfcha qcnb nb_ dism [h^ `lomnl[ncihm
i` jlipc^cha b_[fnb`of `ii^ `il b_l `[gcfs+!

'EE / ]iof^ ^i q[m ali[h+ >[mc][ffs gs mnloaaf_
ip_l gs `[gcfs%mhonlcncih b[m\__h [mgo]b `lomnl[*
ncih [mdis( [h^ mig_ncg_m Enbche [ff Eb[p_ ni mb[l_
qcnb [hsih_ [l_ mig_ f_`nip_l mis\_[hm+

Jiq E%g mol_ nb[n g[hs ?blcmnc[h qcp_m ][h
qlcn_ [\ion nb_cl ila[hc] a[l^_hm( nb_cl ]igjimn
jcf_m[h^ nb_cl b_[fnbs ]bcf^l_h qbi l_aof[lfs mh[]e
ih big_*aliqh \_[h mjlionm chmn_[^i` Pqchec_m+
=h^ nb_s ]iof^ jli\[\fs mb[l_ nb_cl l_]cj_m `il
mj_]c[f nl_[nmfce_ !K[n Cli[n Ioh]bc_m! il !Sb_[n
C_lg Uoggc_m+!

E [^gcl_ nb_ m_f`*^cm]cjfch_[h^ ]iggcng_hn i`

5-==15-

qig_h qbim_ _``ilnm [n big_ honlcncih m__g gil_
mo]]_mm`ofnb[h gch_+ >on E ][h mncffa_n jl_nns _r*
]cn_^ ip_l q[n]bcha [ fcnnf_\_[h mjlioncha lcabn ch
gs p_ls iqh ecn]b_h+ =h^ nb[n%mm[scha [ fin `il
mig_ih_ qbi [ `_q s_[lm [ai ]iof^h%n j[mm [
I]@ih[f^%m qcnbion b[pcha qcnb^l[q[f msgjnigm+
Hce_ gimn ?blcmnc[hmE\_fc_p_ ch _[ncha [ff nb_ lcabn
`ii^m( \on E fip_ _[ncha [ff nb_ qliha ih_m+

Is fihamn[h^cha chn_l_mnch _r_l]cm_[h^ honlcncih
niie [ ac[hn mn_j`ilq[l^ [`n_l nb_ \clnb i` iol mih
Fih[nb[h+ C_ila_ [h^ E`_fnnb[n nb_ Hil^ q[hn_^ om
ni _rjfil_ honlcncih gil_ m_lciomfs(mi E \_a[h ni
l_[^ \iiem [h^ g[a[tch_m ^_[fcha qcnb nb_ mo\d_]n+
E q[m [g[t_^ [n nb_ [giohn i` ch`ilg[ncih [p[cf[*
\f_( [h^ \_a[h ni ]igjcf_ [ hin_\iie i` c^_[mnb[n
m__g_^ j[lnc]of[lfs om_`of ni [ biom_qc`_ [h^
ginb_l fce_ gsm_f`+ Pb_ gil_ E l_[^( nb_ gil_ E
\_][g_ ]ihpch]_^ nb[n gs `[gcfs%m^c_n ^_`chcn_fs
h__^_^ cgjlipcha( mi Em_nion ni ^i domnnb[n+

Hiiecha \[]e( E g[lp_f [n C_ila_%m_h]iol[a_*
g_hn [h^ j[nc_h]_*b_ ^c^h%n_p_h \[n [h _s_ qb_h
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E nbl_q ion [ff i` iol qbcn_ `fiol( moa[l( `lit_h
`ii^m( ][hh_^ aii^m( ]i``__ [h^ mi`n ^lchem( [h^
nb_h nlinn_^ i`` ni nb_ b_[fnb*`ii^ mnil_ ni mni]e oj
ih nb_ _mm_hnc[fmq_ qiof^ h__^ ni jolmo_ iol h_q
b_[fnb`of fc`_*mnsf_+=h^ C_ila_ q[m gs aoch_[ jca
qb_h E \_a[h _rj_lcg_hncha qcnb gs h_q h[nol[f
q[s i` ]iiecha+

E]f_[lfs l_g_g\_l gs `clmnb_[fnb*`ii^ ^chh_l7 [
l[q ][llin [h^ ihcih m[f[^( nijj_^ qcnb big_g[^_
siaoln ^l_mmcha+=ff nblioab ^chh_l E _rniff_^ nb_
honlcncih[f pclno_m i` nbcm h_q a[mnlihigc][f
^_fcabn( qbcf_ C_ila_ mcf_hnfs]bigj_^ bcm q[s
nblioab bcml[q ][llinm qcnb l[q ]iol[a_( fiiecha
mchaof[lfs oh]ihpch]_^+ Fih[nb[h( mncffnii fcnnf_ni
n[fe( h_p_lnb_f_mm]f_[lfs _rjl_mm_^ bcmijchcih7 b_
domn e_jn ^ogjcha bcm !siaoln*qcnb*bih_s*[h^*
qb_[n*a_lg! ihni nb_ `fiil+

C_ila_ hin ihfs b[^ ni _h^ol_ gs h_q ]iiecha
_``ilnm( \on gs _r]cn_g_hn ip_l _r_l]cm_ [m q_ff+
Scnb [ \[\s( cnq[mh%nnb[n _[ms `il g_ ni a_n ion i`
nb_ biom_( mi E il^_l_^ ih_ i` nbim_ !Plcg Eh]b_m
K`` Eh @[sm! lij_*_r_l]cm_l a[^a_nm( nb_ ech^ qb_l_
sio biie ih_ _h^ ni [ ^iil ehi\ [h^ mig_biq nb_
inb_l `iol _h^m[l_ mojjim_^ ni fiij ip_l siol b[h^m
[h^ `__n+ Pb_ ^[s cn [llcp_^ ch nb_ g[cf( C_ila_
][g_ big_ `lig qile ni `ch^ g_ fscha ch `lihn i`
nb_ ^iil( `olciomfs jogjcha [q[s( [lgm [h^ f_am
aicha ch _p_ls ^cl_]ncih+ Dcmihfs ]igg_hn q[m(
!Ob[lc( cnqcff h_p_l `fs+! Pb_h b_ koc_nfs b_fj_^ g_
ohn[haf_ gsm_f` qbcf_ E _rjf[ch_^ nb[n [mc^_ `lig
nb_ lij_ \olhm cnq[m [ al_[n q[s `il g_ ni a_n _r_l*
]cm_+=a[ch( E ^ih%nnbche b_ q[m ]ihpch]_^+

>on E e_jn nlscha ni cgjlip_ iol `[gcfs%mb_[fnb+
Bil _r_l]cm_ E% âi `il [ koc]e dia [lioh^ nb_ \fi]e(
qcnb Fih[nb[h ch bcm\[]ej[]e( b[hacha ih `il ^_[l
fc`_+Bil ^c_n E% ĵon f_]cnbch( jlin_ch jiq^_l [h^
qbif_ qb_[n chni h_[lfs _p_lsnbcha*[jjf_ jc_ il
m]l[g\f_^ _aamil \[\s `ii^+ Kh_ hcabn Eq_f]ig_^
C_ila_ qcnb [ mis\_[h !g_[n! fi[` qbc]b b[^ n[e_h
biolm ni jl_j[l_+ Ap_h nbioab cnfiie_^ [h^ mg_ff_^
[ fcnnf_mnl[ha_( Eq[m jlio^ i` cn([h^ qcnb [hnc]cj[*
ncih Eq[n]b_^ C_ila_ [mb_ mi\_lfs jl_j[l_^ ni n[e_
nb_ `clmn\cn_+ Dcm_rjl_mmcih l_gch^_^ g_ i` [ g[h
`[]cha nb_ `clcha mko[^*[h^ [`n_l m[gjfcha cn
gsm_f`( Eeh_q qbs+ Jinbcha ]iof^ g[e_ nbim_mis*

Ob[lc Coh^f[]b cmnb_ qc`_ i` C_ila_
Coh^f[]b( =^gchcmnl[nil i` ?Oa HSXO'
Pb_s b[p_ nqi mihm( Fih[nbih( nbl__
[h^ [ b[f`( [h^ ?[f_\( mcr gihnbm [h^
fcp_ ch Ii\cf_( =f[\[g[+

.-

\_[hm n[mn_[hsnbcha fce_ g_[n fi[`( [h^ qb_h Emoa*
a_mn_^q_ il^_l [ jctt[( C_ila_ fcn_l[ffs l[h ni nb_
jbih_+

=fnbioab q_ _h^_^ oj f[oabcha ip_l nb[n !g_[n!
fi[` ^chh_l( Enbche cnq[m [n nb[n jichn nb[n E\_a[h
ni qih^_l qb[n E q[m ^icha qliha+ E `_fn ^cm]iol*
[a_^ \_][om_ cn m__g_^ nbcmh_q !h[nol[f q[s i`
honlcncih! domnq[mh%n[ff cnq[m ]l[]e_^ oj ni \_+ Is
chmjcl[ncih q[m \_achhcha ni ^lc\\f_ ion gs ni_m(
[h^ E q[m ^cmcffomcih_^mch]_ [ff nb_ \iiem [h^
g[a[tch_m b[^ g[^_ nb_ m[g_ jligcm_m7

!D_[fnb `ii^m [l_ _[mc_lni jl_j[l_+! &Pqi ^[sm ni
g[e_ ih_ fcnnf_mis\_[h !g_[n! fi[`;'

!D_[fnb `ii^m [l_ gil_ ^_fc]ciom+! &=meC_ila_
qb[n b_ nbioabn i` nb_ mis\_[h !g_[n! fi[`+'

!D_[fnb `ii^m g[e_ sio `__f aii^+! &>on ihfs
[`n_l nb_ g_[f cm̀ch[ffs ip_l '

!Uio%ff qih^_l qbs sio _p_l fcp_^ [hs inb_l
q[s+! &Pbcmcmfcpcha;'

Jin ihfs ^c^ E `__f go]b i` qb[n nb_s jligcm_^
q[m _r[aa_l[n_^( \on Eq[m [fmi ]ih`om_^ mch]_g[hs
_rj_lnm ih honlcncih mnlihafs ^cm[al__^ qcnb ih_
[hinb_l+ N_]_hnfs E q[n]b_^ [ n_f_pcmcihn[fe mbiq
qcnb nqi hin_^ [onbilcn_m ch nb_ `c_f^ i` honlcncih7
@l+ H_h^ih Ogcnb( nb_ `[giom j_^c[nlc]c[h [h^
[onbil( [h^ @l+ Diq[l^ =jjf_^il` i` nb_ Qhcp_lmc*
ns i` Bfilc^[+ Pb_cl nbioabn*jlipiecha ^cm]ommcih
[g[t_^ g_ [n biq nqi g_h qcnb mi go]b f_[lhcha
[h^ _rj_lc_h]_ ch nb_ `c_f^ ]iof^ ^c``_l mimnlihafs ch
nb_cl honlcncih[f pc_qjichn+ Kh_ `_fn nb[n aii^
b_[fnb q[m b_l_^cn[ls( mojjf_g_hn[ls pcn[gchm
q_l_ [ q[mn_ i` ncg_ [h^ gih_s( [h^ dohe `ii^ ch
gi^_l[ncih q[m b[lgf_mm+ Pb_ inb_l `_fn nb[n(
_mj_]c[ffs `il ]bcf^l_h( q_ gomn ]biim_ iol `ii^m
qcnb ][oncih( mojjf_g_hn iol ^c_nmqcnb pcn[gchm
[h^ [pic^ [ff dohe `ii^m _hncl_fs+ >inb i` nb_g
[lao_^ nb_cl jichnm ]ihpch]chafs [h^ qcnb [onbilcns+
Pb_ ihfs nbcha nb_s ]iof^ [al__ ojih q[m nb[n nb_s
]fcm[al__^( [h^ E_h^_^ oj \_nn_l ch`ilg_^ \on go]b
gil_ ]ih`om_^+

Eq[m [fmi ^cmnol\_^ \s nb_ i]]ofn ip_lnih_m i`n_h
[mmi]c[n_^ qcnb b_[fnb `ii^m+ I[hs i` nb_ ![onbil*
cnc_m!]iggcnn_^ ni \_nn_l honlcncih m__g_^ _ko[ffs
]iggcnn_^ ni sia[( [mnlifias( PI( il inb_l i]]ofn
jl[]nc]_m ]f[cgcha nb[n nb_m_!mjclcno[f []ncpcnc_m!
]iof^ [fmi jlipc^_ g[hs b_[fnb \_h_`cnm+>on ch nb_cl
\iie( ERO>Y]^ 5KXQO\Y_]8KWO15YX >[mb[g [h^
@c]e H_aa[nn fcmn_ .̂-. m]lcjnol_m ]ih^_ghcha [ff
i]]ofn jl[]nc]_m+ Och]_ Ci^%mqil^ mi ]f_[lfs q[lhm
?blcmnc[hm[a[chmn i]]ofn []ncpcnc_m(E eh_q E gomn
^cmgcmmnb_ !mjclcno[f! [^pc]_ i` mig_ honlc*
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ncihcmnm*\onmbiof^ E nb_h `iffiq nb_cl honlcncih[f
[^pc]_;

Kh nij i` [ff nbcm]ih`omcih( E `ioh^ gs honlc*
ncih[f p_hnol_ l_koclcha gil_ [h^ gil_ i` gs ncg_+
Sbcf_ nb_ f[oh^ls jcf_^ oj [h^ ^omn]iff_]n_^ ih nb_
`olhcnol_( E q[m l_[^cha gil_ fcn_l[nol_( jl_j[lcha
gil_ _rinc] ]ih]i]ncihm( il m_[l]bcha nb_ ]iohnls*
mc^_̀ il ]_lnc`c_^ l[q gcfe [h^ ila[hc] ]o]og\_lm+ E
\_a[h ni qih^_l c` ![^_ko[n_ honlcncih! q[m aicha
ni ^i gs `[gcfs [hs aii^ c` nb_ jlc]_ q[m [ fih_fs
bom\[h^ [h^ [ ^cmila[hct_^ biom_bif^+
( Sb_h C_ila_ m[q biq `lomnl[n_^ E q[m \_]ig*
cha( b_ moaa_mn_ n̂b[n E domnf[s nb_ qbif_ nbcha
^iqh `il [ qbcf_+ Oi Ejon [q[s gs hin_m[h^ \iiem
[h^ g[a[tch_m [h^ nif^ gsm_f` E%â_n \[]e ni nb_g
ch [ `_q q__em+ =m gs \_[h mjlioncha d[lm [h^ si*
aoln g[e_l q_hn chni nb_ ]fim_n( E q[m moljlcm_^ [n
nb_ l_fc_`E`_fn([h^ cnq[mh%nfiha \_`il_ iol fc`_*mnsf_
l_nolh_^ ni cnmif^ j[nn_lh+ C_ila_ \_a[h ni _hdis
g_[fncg_ [a[ch( ih]_ gil_ E j[nlihct_^ I]@ih*
[E^m( Fih[nb[h b[^ bcm`clmnfiffcjij( [h^ j_ijf_
[]no[ffs \_a[h ni []]_jn ^chh_l chpcn[ncihmni iol
big_+

S_ g[s hin b[p_ \__h kocn_ [mb_[fnbs( \on iol
fcp_mm__g_^ [ qbif_ fin mcgjf_l( _r]_jn `il ih_
nbcha7 E hiq `ioh^ gsm_f` `__fcha n_llc\fs aocfns+ E
b[^ `[ff_h chni [ nl[j nb[n g[hs honlcncih[ffs gch^*
_^ ?blcmnc[hm̀ ch^ nb_gm_fp_m][oabn ch+Scnbion l_*
[fctcha cn(E b[^ \__h jonncha nii go]b nlomnch iol
b_[fnb`of q[s i` fcpcha ni jlin_]n om`lig cffh_mm[h^
^cm_[m_+Oi qb_h E l_f_hn_^ [h^ q_ \_a[h ni _[n
gil_ jli]_mm_^( ]ihp_hc_h]_ `ii^m( E `_fn q_ hi
fiha_l b[^ nb[n jlin_]ncih+ Sb[n [ mh_[es nlc]e i`
nb_ ^_pcf Sbcf_ Eeh_q nb_ Difs Ojclcncm_gjb[mct*
cha jlij_l ^c_n [h^ _r_l]cm_ ni nb_ qbif_ >i^s i`
?blcmn( [h^ E eh_q nb_ Hil^ b[^ jligjn_^ g_ ni
f_[lh gil_ [\ion honlcncih( hiq cnm__g_^ [fgimn [m
c` gs ehiqf_^a_ q[m oh^_lgchcha gs `[cnb+

E m[q biq [ ?blcmnc[h%mj_lmj_]ncp_ [\ion b_[fnb
`ii^ b[^ ni \_ ^c``_l_hn `lig nb_ qilf^%m+ I[hs
?blcmnc[hmqbi \_]ig_ chn_l_mn_ ĉh honlcncih [h^
_r_l]cm_ n_h^ ni fim_ nb_cl ^_j_h^_h]_ ih nb_ Hil^(
[h^ \_ach ni jon nin[f nlomǹ il nb_cl q_ff*\_cha [h^
fiha fc`_ch qb[n nb_s ^i il ^i hin _[n+ Kh_ [lnc]f_ E
l_[^ moaa_mn_ n̂b[n g[h gcabn _p_hno[ffs `ch^ _n_l*
h[ffc`_ nblioab honlcncih*_mj_]c[ffs g[mmcp_^im_m
i` Rcn[gch ?f

@c_n[h^ _r_l]cm_ K\O cgjiln[hn( \on E l_[fct_^
nb[n [m ?blcmnc[hm(iol q_ff*\_cha( b_[fnb [h^ fiha
fc`_ [l_ hin \[m_^ ih biq go]b siaoln q_ _[n il
biq g[hs gcf_m q_ loh _p_ls ^[s( \on [l_ \[m_^
jlcg[lcfs ih iol l_mjihm_ ch `[cnb ni qb[n F_mom̂c^
`il omih nb_ ?limm+

JAS SEJA

Eh nb_ gc^mni` gs `lomnl[ncih cnb_fj_^ g_ ni l_*
g_g\_l nb[n Ci^ cmiol D_[p_hfs B[nb_l+ E]ihmc^_l
gs iqh `[nb_l nb_ gimn fipcha( ech^*b_[ln_^ g[h+
ehiq( [h^ [mfiha [mE][h l_g_g\_l Eb[p_ ^_mcl_^
ni jf_[m_ bcg+ >on E%p_h_p_l ehiqh bcg ni b[p_ nb_
ch]fch[ncih ni qcnb^l[q bcmfip_ il q[n]b][l_ `lig
g_ mcgjfs \_][om_ E^c^h%n[fq[sm _[n [ff gs p_a_n[*
\f_m+ E nbche Ci^ cmnb_ m[g_ q[s+ Djjli\[\fs
mioh^mmcgjfcmnc](\on [n [ ncg_ qb_h Eq[m nii ncl_^
ni g[e_ big_g[^_ al[hif[ [h^ `_fn p_ls aocfns `il
`__^cha Fih[nb[h ?b__lcim( cn]ig`iln_^ g_( [h^ cn
mncff̂i_m+

Oi hiq( [`n_l mig_ s_[lm i` gi^_mn mo]]_mm[h^
i]][mcih[f l_f[jm_m( E%gmncff]iggcnn_^ ni \ocf^cha
b_[fnb`of _[ncha b[\cnm chni iol `[gcfs+ Sb_h E%g
`__fcha aii^ [h^ ih nij i` nbcham(gs _``ilnm ni m_lp_
honlcnciomg_[fm mbiq mig_ mo]]_mm+>on qb_h E%g
ncl_^ il b[mmf_^ il domn nii \oms( E b_[^ `il
I]@ih[f^%m \on qcnb [ fin f_mma%ocfn+=h^ nb[n%mmo]*
]_mm(niif

Hce_ gimn ?blcmnc[h qcp_m [h^ ginb_lm( E ehiq
nb[n nb_ l_mjihmc\cfcns `il \_cha nb_ `[gcfs honlc*
ncihcmnfc_mqcnb g_*\on E [fmi ehiq Ci^ cmj[nc_hn
qcnb g_+ =h^ Eehiq [ bimni` inb_l ?blcmnc[hm̀ []_
nb_%m[g_ `lomnl[ncihm E `[]_+ S_ [ff l_[fct_ nb[n
qbcf_ q_%l_ jligcm_^ h_q \i^c_m ch b_[p_h( ih
_[lnb q_%l_ jl_nns go]b mno]e qcnb nb_ \i^c_m q_
b[p_+ =h^ `il gimn i` om(qb[n q_ b[p_ ]- ff^ mn[h^



cgjlip_g_hn+ Ci^ ]ihncho[ffs l_gch^m omnb[n iol
\i^c_m [l_ n_gjf_m i` DcmDifs Ojclcn( [h^ nb_m_̂ [sm
D_ cmmoaa_mnchani [ff i` omnb[n q_ ^i mig_nbcha
[\ion nb_ mb[j_ iol n_gjf_m [l_ ch+

Amm_hnc[ffs(Eq[hn ni \_ ][l_`of ni m_lp_gs `[gc*
fs qb[n cm\_mn`il nb_g( \on ch [ q[s nb[n ^_fcabnm
[h^ jf_[m_mnb_ Hil^+ E^_[ffs cngcabn \_ jlij_l ni
nin[ffs _fcgch[n_ [ff dohe*nsj_ `ii^ `lig iol 98fc_nm(
\on nb[n cmohl_[fcmnc]`il gimn i` om+=n f_[mnq_ ][h
nls ni g[e_ mig_ ]ihmcmn_hn(gi^_l[n_ ]b[ha_m q_
][h fcp_ qcnb+ Pb_ cgjiln[hn nbcha cmhin ni a_n
^cm]iol[a_^ \s n[echa ih nii go]b nii miih( [h^ ni
l_g_g\_l nb[n nb_ O]lcjnol_ moaa_mnm[ff nbchamch
gi^_l[ncih+

Bil chmn[h]_( ih_ nbcha E%gnlscha ni ^_f_n_ `lig
gs ^c_n cm][``_ch_+ Efip_ [ hc]_ bin ]oj i` ]i``__ ch
nb_ gilhcha il [`n_l foh]b*cn%ml_f[rcha [h^ cnacp_m
g_ [ ]_ln[ch !fc`n+! >on E [fmi ehiq nb[n nb_ !fc`n!
E%g̀ __fcha cm̂ o_ ni nb_ ][``_ch_ ch gs hc]_ bin ]oj
i` ]i``__ qbc]b []nm[m[ mncgof[hn ^cl_]nfs ojih gs
]_hnl[f h_lpiom msmn_g+Dj[fmi mncgof[n_mnb_ l_*
f_[m_i` mnil_^ moa[l ch gs fcp_l( ch]l_[mcha gs \fii^
moa[l f_p_f [h^ jf[]cha [ ]_ln[ch [giohn i` mnl_mmih
gs _hncl_ g_n[\ifcmg+ Ghiqcha nbcmb_fjm n[e_ nb_
jf_[mol_ ion i` gs hc]_ bin ]oj i` ]i``__( miE%gnls*

+)**. %)* ,&$ $**)*  

Obilnfs [`n_l nb_ B_\lo[ls cmmo_
i` ?Oa HSXOq[m jlchn_^( q_ ^cm*
]ip_l_^ nb[n iol jlchn_l b[^ oh`il*
noh[n_fs f_`nion [h _hncl_m_]ncihi`
mig_ i` nb_ ]ijc_m jlchn_^( [h^
nb_m_q_l_ g[cf_^ ni mig_ i` iol
l_[^_lm ch =f[\[g[ [h^ Bfilc^[+ D\
sio [l_ ih_ i` nb_ oh`ilnoh[n_ `_q
qbi l_]_cp_^ [ `[ofns ]ijs il c` sio
ehiq i` mig_ih_ qbi ^c^( jf_[m_
f_n omehiq mi nb[n q_ ][h cgg_*
^c[n_fs g[cf sio il nb_g [ l_*
jf[]_g_hn( [fiha qcnb iol [jif*
iac_m`il nb_ _llil+ Pb[he sio+

./

cha ni jon ^_fc\_l[n_ fcgcnmih gsm_f`( omcha^_][`*
`_ch[n_^ jli^o]nm [h^ [pic^cha `l_ko_hn om_i` ]if[*
nsj_ mi`n ^lchem+ Kh_ nbcha E ehiq*qb_h E mn[s
[q[s `lig ][``_ch_ fiha _hioab ni acp_ gs \i^s nb_
]b[h]_ ni l_mjih^ ni nbcmgi^_l[n_ ]b[ha_( E l_[ffs
^i `__f \_nn_l+ E`ch^ cn%mcgjiln[hn ni !fcmn_h!ni siol
iqh jbsmcifiac][f l_mjihm_mch nbcmq[s( \_][om_
honlcncih cmbcabfs ch^cpc^o[f [h^ j_lmih[f+ L_lb[jm
][``_ch_ ^i_mh%nb[p_ [mmnliha [h _``_]n ih [hinbul
[m cn ^i_m ih g_( [h^ nb[n%mjli\[\fs domn\_][om_
Ci^ g[^_ om^c``_l_hn+

Pb_l_ [l_ g[hs q[sm q_ ][h cgjlip_ nb_ honlc*
ncih[f p[fo_ i` iol g_[fm qcnbion g[echa l_[ffs
^l[mnc] ]b[ha_m+ Eh [ l_]_hn aip_lhg_hn l_jiln(
5SO^K\c8YKV]PY\ ^ROFXS^OND^K^O]%nb_ Q+O+O_lc[n_
On[`f%i` nb_ O_f_]n ?iggcnn__ ih Jonlcncih [h^
Dog[h J__^m g[e_m nb_m_moaa_mncihmqbc]b E `__f
[l_ q_ff qilnb g_hncihcha+

.+ Eh]l_[m_ ]ihmogjncih i` `locnm[h^ p_a_n[\f_m
[h^ qbif_ al[chm+ uX(
/+ @_]l_[m_ ]ihmogjncih i` l_`ch_^ [h^ inb_l
jli]_mm_^ moa[lm[h^ `ii^m bcab ch mo]b moa[lm+
0+ @_]l_[m_ ]ihmogjncih i` `ii^m bcab ch nin[f
`[n( [h^ j[lnc[ffs l_jf[]_ m[nol[n_^ `[nm(qb_nb_l
i\n[ch_^ `lig [hcg[f il p_a_n[\f_ miol]_m( qcnb
jifsohm[nol[n_^ `[nm+
1+ @_]l_[m_ ]ihmogjncih i` [hcg[f `[n( [h^
]biim_ g_[nm( jiofnls [h^Fcmb qbc]b qcff l_^o]_
m[nol[n_^*`[n chn[e_+ us D

+2+Ar]_jn `il sioha ]bcf^l_h( mo\mncnon_fiq*`[n
[h^ hih*`[n gcfe `il qbif_ gcfe( [h^ fiq*`[n
^[cls jli^o]nm `il bcab*`[n ^[cls jli^o]nm+
3+ @_]l_[m_ ]ihmogjncih i` \onn_l`[n( _aam [h^
inb_l bcab*]bif_mn_lif miol]_m+
4+@_]l_[m_ ]ihmogjncih i` m[fn[h^ `ii^m bcab ch
m[fn]ihn_hn+

Pb_m_ moaa_mncihmjlipc^_ aii^ \[mc] honlcncih[f
aoc^_fch_m`il [ff i` om+Pi domnch]iljil[n_ nb_ `clmn
nqi moaa_mncihm*ni [pic^ moa[ls jli]_mm_^ `ii^m
[h^ _[n gil_ `l_mb `locnm( p_a_n[\f_m [h^ qbif_
al[chm*cm ni n[e_ [ g[dil honlcncih[f mn_j`ilq[l^+

LN=?PE?=H =@RE?A
BKN SERAO $ IKPDANO

Sb_h sio%l_ jf[hhcha siol `[gcfs%mg_[fm( nls ni
`ch^ mcgjf_ !mh_[es! q[sm ni `iffiq nb_m_aoc^_*
fch_m+Uio ][h mo\mncnon_al[hif[ il aii^ if^*`[mbcih
i[ng_[f qcnb l[cmchm̀il nb_ moa[l*]i[n_^ ]_l_[fm ec^m
fip_ `il \l_[e`[mn+ Pb[n%mjli\[\fs nb_ gimn cgjil*
n[hn g_[f i` nb_ ^[s `il m]biif*[a_ ]bcf^l_h( \on c`
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siol ec^m nolh oj nb_cl him_m[n l_aof[l \l_[e`[mn
`ii^m( nls [ bcab*jlin_ch gcfemb[e_ il siaoln [h^
`locn*_p_h [ b[h^`of i` [fgih^m qiof^ \_ \_nn_l
nb[h hinbcha+ Pls ni jlipc^_ mh[]em i` jij]ilh(
honm( `lit_h siaoln [h^ `locn chmn_[^ i` ][h^s(
jin[ni ]bcjm [h^ mi^[m+&N_g_g\_l( siol ec^mqcff
q[hn ni mh[]e ih qb[n nb_s m__sio mh[]echa +ih( mi
cn%moj ni sio ni m_n[ aii^ _r[gjf_+'

=m=g_lc][hm q_%l_ hiq \_cha nif^ nb[n iol ^c_nm
b[p_ \__h m[^fs f[]echa ch `c\_l+ Pi l_g_^s nbcm(
sio ][h m_lp_qbif_*al[ch \l_[^m chmn_[^i` qbcn_(
gcr mig_ qbif_ qb_[n `fiol qcnb qbcn_ `fiol( il
[^^ \l[h ni nb_ \[nn_l i` big_*\[e_^ go``chm+

En%m_mj_]c[ffs cgjiln[hn ni jlipc^_ gil_ `l_mb
`locnm [h^ p_a_n[\f_m [h^ ni nls hin ni ip_l]iie
p_a_n[\f_m+ /F m[f[^m^ih%nfcgcn siolm_f` ni domnf_n*
no]_ [h^ nig[ni_m*nb_s a_n mi \ilcha+ Pls omcha
mjch[]b( mjlionm( [h^ ][\\[a_( [h^ [^^ ]b__m_(honm
[h^ m__^m[m q_ff+ Kol Fih[nb[h b[n_m p_a_n[\f_m(
\on b_%ff̂ _gifcmb [ m[f[^ [mfiha [mE jon !j_[honm
[h^ \l_[^*nbcham! &honm[h^ ]lionihm' ih cn+

=ff i` nb_m_]b[ha_m [l_ `[clfs mcgjf_( [h^ _p_h _\
nb_ honlcncih[f ch]l_[m_ m__gmmg[ff( cn%mmncffqilnb
cn+=h^ cne__jm sio [q[l_ i` qb[n sio [l_ _[ncha
[h^ m_lpchasiol `[gcfs+ Ocgjfs nls ni l_g_g\_l nb_
\[mc] honlcncih[f lof_ i` nbog\7 ni [pic^ moa[ls jli*
]_mm_^̀ii^m \_][om_ nb_s i`n_h f[]e honlc_hnm[h^
[^^ _gjns ][filc_m( [h^ ni _[n [m g[hs qbif_ [h^
h[nol[f `ii^m [mjimmc\f_+?ig_ ni nbche i` cn(nb[n%m
nb_ q[s nb_ Hil^ ]l_[n_^ gimn i` nb_ `ii^ D_ jli*
pc^_^ `il om+Pb_ f_mmq_ n[gj_l qcnb nb_ q[s Ci^
g[^_ cn(nb_ \_nn_l cncm̀ il omqb_h q_ _[n cn+

Kh_ jli\f_g cmnb[n qb_h sio \_]ig_ gil_ ]ih*
]_lh_^ [\ion qb[n siol `[gcfs cm_[ncha( sio [fmi
`ch^ siolm_f` ]ih]_lh_^ [\ion qb[n _p_lsih_
[lioh^ sio cm_[ncha( nii+ Pb_l_%m[ mnliha n_gjn[*
ncih ni !mb[l_! qcnb inb_l ?blcmnc[h `lc_h^m [\ion
biq Ci^ cmf_[^cha sio( \on nb_ jli\f_g cmcn][h [ff
nii _[mcfsmioh^ m_f`*lcabn_iomni nb_ j_lmih qbi domn
cmh%n[mchn_l_mn_ ĉh honlcncih [msio [l_+

El_g_g\_l [h if^ m]biif `lc_h^ i` gch_ qbi q[m
[fgimn gcfcn[hn qb_h cn][g_ ni b_[fnb `ii^m+ Kh_
^[s mb_molp_s_^ gs ecn]b_h j[hnls( [h^ nb_h qcnb
l_[f ]ih]_lh nolh_^ ni g_ [h^ m[c^( !Ob[lc( sio
^ih%n[]no[ffs _[n nbcmjicmih( ^i sio;! E ehiq gs
`lc_h^ l_[ffs ][l_^ `il g_ [h^ nbcmq[m b_l iqh
!a_hnf_! q[s i` mbiqcha cn(\on nb_ cgjfc][ncih q[m
nb[n E q[m [ ^oggs qbi ^c^h%n][l_ [\ion qb[n E
`_^ gsm_f` il gs `[gcfs+ &=h^ [m nb_ m[scha ai_m(
qcnb `lc_h^mfce_ nb[n( qbi h__^ _h_gc_m;'

E][g_ ni m__nb[n domn\_][om_ Ci^ b[m ][ff_^ g_
ni _r[gch_ gs iqh ^c_n^i_mh%ng_[h D_ ][ff_^ g_
ni _r[gch_ _p_lsih_ _fm_%m+Em[q nb[n sio gcabn hin

5-==15-

chn_h^ ni b[p_ [ !bifc_l nb[h nbio! [nncno^_( \on _\
sio [fq[sm l_`om_ nb_ `l_h]b `lc_m[h^ b[g\ola_lm
_p_lsih_ _fm_cm_hdischa( [h^ chmn_[^joff ion siol
fcnnf_m[]e i` g[][^[gc[ honm [h^ m_m[g_ m__^m(
sio%ff _h^ oj g[echa _p_lsih_ _fm_̀ __f oh]ig`il*
n[\f_+ Uio ][h l_[ffs \_]ig_ [ b_[fnb*`ii^*hon*
j[lns*jiij_l En%mhin nb_ b_[fnb `ii^ cnm_f\̀on nb_
[nncno^_nb[n ][h ai [fiha qcnb cnnb[n qcff a_n ch nb_
q[s i` _p_lsih_%m`oh+ =h^ [m ?blcmnc[hmiol l_f[*
ncihmbcjmqcnb ih_ [hinb_l [l_ migo]b gil_ cgjil*
n[hn nb[h g[][^[gc[ honm+

Oi hiq( _p_h nbioab Eehiq biq ni ch]o\[n_ gs
iqh siaoln [h^ mjlion gs iqh \_[hm( E%gmncff_h*
pciomi` nb_ qig[h qbi mig_biq b[m cn[ff nia_nb_l
qcnb b_l ila[hc] a[l^_h [h^ ]igjimn jcf_ [h^
][pcns*`l__ ]bcf^l_h+ Scnb ih_ b[h^ E%g mncff
l_[]bcha `il nb[n \_][om_ E \_fc_p_ cn%mqilnbqbcf_
[h^ cn%mqb[n Ci^ q[hnm+

>on qcnb nb_ inb_l b[h^ Eb[p_ ni nls [h^ f_nai i`
[ff gs iqh _``ilnm [h^ aii^ chn_hncihm+Oig_ncg_m
cn%m̂c``c]ofn hin ni _rj_]n nii go]b i` iolm_fp_m([h^
q_ `ila_n nb[n Ci^ cmj[nc_hn qcnb omch mjcn_i` iol
mbiln]igcham+ E l_g_g\_l [ ^[s hin nii fiha [ai
qb_h _p_lsnbcha m__g_^ ni \_ aicha qliha [h^ cn
niie _p_lsnbcha E b[^ domnni b[ha ih+ D[pcha domn
gip_^ ni [ h_q niqh( E`ioh^ gsm_f` ]iij_^ oj ch [
mg[ff [j[lng_hn qcnb Fih[nb[h( qbi cm0 aicha ih
./( [h^ iol h_q 2*gihnb*if^ \[\s( ?[f_\*@ih+
Fih[nb[h b[^ ]ig_ oj ni g_ m_p_l[f ncg_m[mecha g_
`il [ af[mmi` gcfe( [h^ _[]b ncg_ Eb[^ jon bcg i``
m[scha( !H[n_l( Fih[nb[h(! il !Jin hiq( Fih[nb[h(!
il !Iiggs%m nii \oms+! Bch[ffs Fih[nb[h q[fe_^
oj ni g_( b[h^_^ g_ n_h j_hhc_m `lig bcmjcaas
\[he( [h^ m[c^( !Pb_l_( Iiggs+ Jiq sio RK`Oni
a_n g_ [ af[mmi` gcfe+! =m E m]iij_^ bcg oj ch [
\_[l boa( E ^c^h%nehiq qb_nb_l ni f[oab il ]ls+ E
b[^ \__h mi \oms domnnlscha ni j[]c`s [ `omms\[\s( +
]f_[h oj ^cmb_m̀lig nb_ hcabn \_`il_( [h^ a_n ch [
fi[^ i` f[oh^ls( nb[n Fih[nb[h b[^ ni n[e_ ^l[mnc]
[]ncih ni a_n gs [nn_hncih [h^ fcn_l[ffs \os [ af[mmi`
gcfe `lig bcmiqh ginb_l+

Sb_h ^[sm fce_ nb[n ]ig_( [mnb_s ^i `il [ff i` om(
nb_ \_mnq_ ][h ^i cmf_nai i` iol bcab c^_[fm[h^ domn
l_mnch nb_ ehiqf_^a_ nb[n nb_ Hil^ F_mom][h n[e_
iol ch[^_ko[]c_m [h^ `[cfol_m [h^ nolh nb_g chni
mo]]_mm(\_][om_ Dcmal[]_ cmmo``c]c_hǹ il om+

!Pb_l_`il_( ^i hin \_ [hrciom( m[scha( %Sb[n mb[ff
q_ _[n;%il %Sb[n mb[ffq_ ^lche;% il %Sb[n mb[ffq_
q_[l;% Bil nb_ C_hncf_mm__e[ff nb_m_nbcham8[h^
siol b_[p_hfs B[nb_l ehiqm nb[n sio h__^ nb_g [ff+
>on m__e `clmnbcmecha^ig [h^ bcmlcabn_iomh_mm(
[h^ [ff nb_m_nbchammb[ff \_ siolm [m q_ff! &In+
370.*00( NOR'+U
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ej^[hi) 0+KhW_i[) 1+Nf[Wa_d] eh i_d]_d] _d jed]k[i+
JhZ[h /-.4 "1+62

M@K@IO<I>@ )
M[f[djWdY[ _i cWd%i \_hij cel[ ed ^_i mWo XWYaje BeZ+ Dj _i dej

[cej_ed) Xkj Z[Y_i_ed) \ebbem[Z Xo WYj_ed+Ddj^[ I[m O[ijWc[dj j^[
f[h\[Yj fWjj[hd e\ h[f[djWdY[ _i j^[ fheZ_]Wbied+ Ddj^[ JbZ O[ijWc[dj
j^[ fWjj[hd _i fhel_Z[Z Xo j^[ fh_[ij ibWo_d] j^[ iWYh_\_Y_WbX[Wij) W\j[h
^[ ^WZYed\[ii[Z ^_i i_di el[h _j+M[f[djWdY[ [b_c_dWj[i NWjWd%i!\_\j^

Yebkcd! \hec ekh b_l[i+
JhZ[h /-.. "1+62

AMJH M@E@>ODJIOJ <>>@KO<I>@
M[`[Yj_ed cWo X[]_d X[\eh[ X_hj^ eh _d[WhboY^_bZ^eeZ+Dj_i j^[ heej

e\ cWdo [cej_edWb WdZ Z[ced_Y fheXb[ci+ Jd j^[ Yheii >^h_ij [d*
Zkh[Z ekh h[`[Yj_ed j^Wj m[ c_]^j [d`eo C_i WYY[fjWdY[+ Cem je fWii

\hec h[`[Yj_ed je WYY[fjWdY[+
JhZ[h 1-05 "1+62

OC@I@>@NNDOTJA AJMBDQ@I@NN
Pd\eh]_l[d[ii _i ed[ e\ j^[ Yecced[ij i_di e\ >^h_ij_Wdi+ BeZ YWbbi

_j !m_Ya[Zd[ii+! D\m[ f[hi_ij) C[ !Z[b_l[hi ki je j^[ jehc[djehi!*_+[+
j^[ Z[cedi+ R[ YWdWY^_[l[ \eh]_l[d[ii Xo h[f[djWdY[ WdZj^[ h_]^j

[n[hY_i[ e\ ekh m_bb+
JhZ[h 1-06 "1+62

OC@BM<>@ JA TD@G?DIB

T_[bZ_d] _i j^[ a[o je BeZ%i !i[Yh[j) ^_ZZ[d m_iZec+! O^_i i[Yh[j _i
kd\ebZ[Z _d cWdo Z_\\[h[dj \ehci*j^[ Yehd j^Wj \Wbbi_dje j^[ ]hekdZ)
<XhW^Wc e\\[h_d] DiWWY)>^h_ij e\\[h_d] C_ci[b\+ R^Wj m[ o_[bZ je BeZ
_d Z[Wj^ m[ h[Y[_l[ XWYa _d h[ikhh[Yj_ed*Xb[ii[Z WdZ ckbj_fb_[Z

X[oedZ ekh fem[h je [ij_cWj[+
JhZ[h 1-1- + "1+62

@I?PM<I>@
DdW ZWo m^[d m[ Wh[ X[_d] \WY[Z m_j^ Yh_i_i W\j[h Yh_i_i*_d j^[

Y^khY^) Wi _d j^[ mehbZ*m[ d[[Z je adem ^em je [dZkh[+ BeZ ki[i
jh_XkbWj_ed_dekh b_l[i je Xh_d] WXekj [dZkhWdY[+ @dZkhWdY[ _i j^[ _d*
Z_if[diWXb[ a[o je fhel[d >^h_ij_Wd Y^WhWYj[h+
JhZ[h 1-20 "1+62

;OC 6NBCN.LNJ ) LK 7?EC #& PL 6NBCN"
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ND*1 Ho K[hiedWb O[ij_cedo
ND+// GeoWbjo*O^[ NWbje\ j^[ >el[dWdj
ND+/3 G[WZ[hi^_f*LkWb_\_YWj_edi WdZ M[gk_h[c[dji
ND*0- R[ZZ_d] >[b[XhWj_ed
ND*01O^[ <hco e\ BeZ
ND*05BeeZ I[mi \eh j^[ F_d]%i Ceki[^ebZ

O[WY^_d]jWf[i \s @c =Wnj[h

M@?@@H@?>JHHPIDOT DI OTK@N@MD@N
Ddif_hWj_edWbWdZ _d\ehcWj_l[ c[iiW][i ed j^[ h[Z[[c[Z Yecckd_jo+
@=+.-4 M[Z[[c[Z WdZ Kh[fWh[Z
@=+.-5 >ecc_ii_ed[Z WdZ AW_b_d]
@=+.-6 Ddj[hfh[j_d] j^[ Oof[
R+M> <Xel[ 0 jWf[i "./+62

Nf[Y_Wb ".-+62

OC@MDBCO@JPNRDGGNCDI@
N/-*. O^[ M_]^j[eki Wj j^[ O_c[ e\ j^[ @dZ
N/-*/ Cem je M[Ye]d_p[ j^[ M_]^j[eki
N/-+0 M_]^j[ekid[ii _i Heh[ j^Wd =[b_[l_d]
N/-+1 O^[ M_]^j[eki N^WbbKh[lW_b
N/- <Xel[ 1 jWf[i h[]+ ".3+62

Nf[Y_Wb ".1+62

DdZ_l_ZkWbH[iiW][i h[]+ "1+62 * if[Y_Wb"0+62 [W+

O[WY^_d]jWf[i \s ?ed =Wi^Wc

KMJQDNDJI <I? KMJO@>ODJI N@MD@N
?KK+. Cem BeZ Kheif[hi Pi
?KK+/ KhWo_d]\eh M[ikbji
?KK*0 BeZ%i Khec_i[ e\ C[Wb_d]
?KK+1 F[[f_d] BeZ%i Khel_i_ed
?KK+2 Bk_ZWdY[ WdZj^[ G_\[ e\ AW_j^
?KK*3 Ohk[ WdZ AWbi[ <feijb[i WdZ Khef^[ji
?KK+4 O^[ KbWY[e\ Rec[d _dj^[ >^khY^
?KK*5 O^[ >^h_ij_Wd%iM[ifedi[ je N[YkbWh<kj^eh_jo
=+KK <Xel[ 5 jWf[i _dWbXkc h[]+ "00+62

Nf[Y_Wb "/3+62

DdZ_l_ZkWbH[iiW][i h[]+ "1+62 * if[Y_Wb"0+62 [W+
?=D+.- O^[ NYh_fjkhWb>Wi[ \eh OhWdibeYWb<kj^eh_jo
?=D*5 R_bb_d]je Aeh]_l[
?=D+6 R^Wj Di BeZ <\j[h;

I@C@HD<C) E@MPN<G@H<I? TJP
N/1+. < =khZ[d \eh j^[ >_jo e\ BeZ
N/1+/ NjWdZ_d] AWij _d Tekh >Wbb_d]
N/1*0 =h_d]_d] j^[ F_d]Zec je E[hkiWb[c
N/1*1 O^[ Eeo j^Wj _i N[j =[\eh[ Pi
N/1 <Xel[ 1 jWf[i h[]+ ".3+62

Nf[Y_Wb ".1+62

O[WY^_d]jWf[i \s >^Whb[iN_cfied
>CMDNOD<I GDA@N@HDI<M

O^_i i[c_dWh) fheZkY[Z kdZ[h j^[ Z_h[Yj_ed e\ >^Whb[i N_cfied) _i W
.2+^ekh XWi_Y =_Xb[ Yekhi[ Z[i_]d[Z \eh Xej^ f[hiedWb WdZ ]hekf
ijkZo+ O^[ j[d 6-*c_dkj[ c[iiW][i Wh[ [dj_jb[Z7 O^[ Beif[b e\ j^[
F_d]Zec e\ BeZ8 M[f[djWdY[ WdZ AW_j^8=Wfj_ic) ?[b_l[hWdY[ WdZ
C[Wb_d]8>el[dWdj M[bWj_edi^_fi8 Cem je @dj[h Ddje>el[dWdj8 GeoWbjo8
N[hl_d] WdZ Cedeh_d]8 Nj[mWhZi^_f8 AWc_boM[bWj_edi^_fi7 O^[ =b[ii*
_d]i e\ JX[Z_[dY[+
>GN+.- h[]+ "16+62
Nf[Y_Wb "1/+62

NjkZo Bk_Z[
=hej^[h >^Whb[i \ebbemi j^_i ijkZo ]k_Z[ _dj[WY^_d] j^[ j[d b[iiedi+

O^_i ]k_Z[) m_j^ el[h 1-- iYh_fjkh[ h[\[h[dY[i) _i j^[ \ekdZWj_ed e\ j^[
>^h_ij_Wd G_\[ N[c_dWh+
>GN+= +

+h[]+ ".+/2
++++"+62

h[]+ ".+/2
+++++++++++ +++++++ +++"+62

=@TJI? =G@NNDIB OJ J=@?D@I>@ Xo ?ed =Wi^Wc
>+2-/+
Nf[Y_Wb+

=eeai \s >^Whb[iN_cfied

TJPM CJH@ JM CDN; Xo >^Whb[i N_cfied
>=.-1
Nf[Y_Wb +

NOMP>F =T < GJ<A JA =<MG@T =M@<? Xo >^Whb[i N_cfied
>=.-4 h[]+ ".+/2
Nf[Y_Wb "+62

DOADGG@?OC@G<I?

=eeai \s ?ed =Wi^Wc

><I < >CMDNOD<I C<Q@ < ?@HJI; Xo ?ed =Wi^Wc
?=.-0 h[]+ ".+/2
Nf[Y_Wb "+62

1KPCENGPT7Q@IGA?PGLKO
=eeai WdZjWf[i \s

>^Whb[i N_cfied+ ?ed =Wi^Wc WdZ@hd=Wnj[h+

WdZHki_Y+

=eeai \s @c =Wnj[h

OCT FDIB?JH >JH@

@hd [nfbW_di j^[ fhel_i_edi BeZ ^Wi ]_l[d \eh [ijWXb_i^_d] C_i
F_d]Zec ed [Whj^+

>+2-5+ KWf[hXWYa ".+/2

GDA@JI RDIBN
< ^_]^ Wbj_jkZ[ Xeea e\ >^h_ij_Wd b_\[+

>+2-0 KWf[hXWYa ".+/2

M[Yecc[dZ[Z Xo =eX Hkc\ehZ WdZ >^Whb[i N_cfied
!DjA_bb[Zj^[ GWdZ! _dYbkZ[i7 >h[Wj[ _dH[ W>b[Wd C[Whj) F[_j^%i Ned])
G_\jPf Tekh C[WZi) KiWbc .00) N^[f^[hZ%i Ned]) DR_bb@njebO^[[) Dj
A_bb[Zj^[ GWdZ)O^[ H[ii[d][h) Ned] Aeh j^[ =h_Z[) KiWbc Ki[jj_d])
WdZ D@nWbjO^[[+
O^hek]^ j^_i WbXkc j^[ b_ij[d[h _i b[Z _dje mehi^_f Xo j^[ Wde_dj[Z Wh+
hWd][c[dji WdZ mehZi e\ ied]mh_j[h K[j[ NWdY^[p+ O^_i WbXkc
\[Wjkh[i j^[ cki_YWb ]hekf >^[dWd_W^ m^e Wh[ fWhj e\ j^[ Nekj^[Wij
O[nWi A[bbemi^_f _d Cekijed+ O^_i WbXkc _i ehY^[ijhWj[Z m_j^ ijh_d]i)
XhWii) ]k_jWhi) f_Wde) f[hYkii_ed) \bkj[) WdZ h[YehZ[h+ RehZi je j^[
ied]i Wh[ [dYbei[Z _d [WY^ h[YehZ ie oek YWdmehi^_f Wbed] m_j^ ki
&mehZi dej WlW_bWXb[m_j^ YWii[jj[ eh 5*jhWYa'++
M[YehZ =GM*. -/ "2+62
>Wii[jj[ =G>+.-/ "3+62
5*OhWYa=GO*.-/ "3+62

Nec[ e\ j^[ ied]i _dYbkZ[Z Wh[7>ec[ =b[ii j^[ GehZ8Bh[Wj Di j^[
GehZ8CWbb[bk`W^)Aeh j^[ GehZJkh BeZ j^[ <bc_]^jo M[_]di8 C[ Di @n+
Wbj[Z8C[ Di GehZ8N[[a T[ A_hij WdZ D@nWbjO^[[+
N=*.-. "1+62

>JH@ =G@NNOC@GJM?
Ned]i e\ KhW_i[ R_j^ Bk_jWhWdZ K_Wde<YYecfWd_c[dj

O^_i ied]Xeea YedjW_di cWdo e\ j^[ fefkbWh ied]i _dj^)s Y^Wh_icWj_Y
cel[c[dj+ Nec[ e\ j^[ 33 ied]i YedjW_d[Z _d j^_i Xeea m[h[ Yec*
fei[Z Xo cki_Y_Wdi WiieY_Wj[Z m_j^ Ddj[]h_jo KkXb_YWj_edi+O^_i Xeea
YedjW_di Wbbe\ j^[ ied]i \hec j^[ WbXkc !Dj A_bb[ZO^[ GWdZ+! @WY^
ied] _dYbkZ[i j^[ mehZi) j^[ ]k_jWh Y^ehZi WdZj^[ f_Wde WYYecfWd_*
c[dj+ Dj_i 2 R/ T 5 R/ _d i_p[ WdZ if_hWbXekdZ je b_[ \bWj+

Pi[ +ehZ[h Aehc = ed KW][ .4 je JhZ[h+



M@NOJM<ODJI JA ?DQDI@NOMP>OPM@N[h_[i
@hdZ[Wbi m_j^ j^[ ijhkYjkh[ e\ Wkj^eh_jo Wi \ekdZ _d j^[ NYh_fjkh[i+
@=+..- M[ijehWj_ed e\ ?_l_d[ NjhkYjkh[) KWhj .
@=*... M[ijehWj_ed e\ ?_l_d[ NjhkYjkh[) KWhj/
@=+../ M[ijehWj_ed e\ ?_l_d[ NjhkYjkh[) KWhj0
@=*..0 M[ijehWj_ed e\ ?_l_d[ NjhkYjkh[) KWhj1
R+N< <Xel[ \ekh jWf[i ".3+62

RC@M@<M@ R@ BJDIB DI OCDNCJPM N[h_[i
O^hek]^ WijkZo e\ iYh_fjkh[) @hd]_l[i c[Wd_d] je m^Wj _i ^Wff[d_d]
jeZWo _d j^[ =eZo e\ >^h_ij+
@=*.1- Jkj e\ =edZW][
@=+.1. O^hek]^ j^[ R_bZ[hd[ii) KWhj .
@=+.1/ O^hek]^ j^[ R_bZ[hd[ii) KWhj /
@=+.10 O^[ IWj_ed e\ j^[ GehZ) KWhj .
@=+.11 O^[ IWj_ed e\ j^[ GehZ) KWhj/
@=+.12 >^h_ij_Wd_jo _d>h_i_i
R*RB <Xel[ i_n jWf[i "/1+62

DdZ_l_ZkWbH[iiW][i h[]+ "1+62 * if[Y_Wb"0+62 [W+
@=*1-. G_\[ ed R_d]i
< c[iiW][ j^Wj ^Wi Xb[ii[Z j^ekiWdZi+

@=*1-/ AW_j^H[Wikh[Z WdZ Pdc[Wikh[Z
<d [nfbWdWj_ed e\ j^[ jme a_dZi e\ \W_j^+

@=*1-2 Nedi eh =WijWhZi
@nWc_d[i j^[ ZWd][h e\ if_h_jkWbX_hj^ m_j^ekj ikXi[gk[dj h[Wb_jo+

@=*1-6 K[j[h%i Khef^[j_Y H_hWYb[RWba
< ij_hh_d] beea _dje j^_i m[bb*ademd fWiiW][+

@=*1.2 >ec_d] Jkj e\ @]ofj
@dj[h_d] _dje j^[ \kbbd[ii e\ j^[ Cebo Nf_h_j+

@=+1/2 O^[ GWme\ j^[ Nf_h_j
< YWbbje ehZ[h m_j^ekj igk[bY^_d] b_\[+

@=*1/6 Be_d] Jd R_j^ BeZ
G_l_d] _dWZWoe\ h[ijehWj_ed+

@=*101 @cXWbc_d] WH[ceho
R^[d BeZ cel[i) m[ ckij Wbie cel[+

@=*103 O^[ GWme\ j^[ Nf_h_j
F[[f_d] j^[ \bem e\ j^[ Nf_h_jef[hWj_d] _dekhi[bl[i+

@=+110 M[Wiedi \eh KhW_i_d] j^[ GehZ
G_X[hjo) `eo WdZ _dijhkYj_ed _dfhW_i[+

@=+12. O^[ GehZ \eh j^[ =eZo
< c[iiW][ ed Z_l_d[ ^[Wb_d]+

@=*12/ BeZ WdZ j^[ IWj_edi
BeZ%i h[bWj_edi^_f m_j^ j^[ dWj_edi e\ j^[ [Whj^+

@=+121 =[Wkjo e\ Ceb_d[ii
Ceb_d[ii _i iec[j^_d] X[Wkj_\kb m^[d !=[Wkjo! _i h_]^jbo Z[\_d[Z+

@=*122 O^o F_d]Zec >ec[
@hd%iceij ZodWc_Y c[iiW][ ed j^[ Yec_d] F_d]Zec e\ BeZ+

@=*123 O^[ DcfehjWdY[ e\ Pd_jo Wj j^[ Oef
<d [dYekhW]_d] mehZ \eh ed[d[ii e\ c_dZ WdZfkhfei[+

@=*126 O^[ >WbbWdZ Kh[fWhWj_ed \eh H_d_ijho
@l[ho >^h_ij_Wd ^Wi Wc_d_ijho WdZ [WY^ YWbb%ikd_gk[+

Pi[ JhZ[h Aehc = ed KW][ .4 je JhZ[h+

O<K@N@MD@NNK@>D<GN  

AJPI?<ODJI AJM >CMDNOD<I GDA@N@MD@N7

M[Y[djbo) W mh_j[h Z[iYh_X[Z j^[ >^Wh_icWj_Y Hel[c[dj Wi
!H_dZb[ii %>^h_ij_Wd_jo ! Pd\ehjkdWj[bo) _d iec[ _dijWdY[i ^_i Yec*
c[djWho _i WYYkhWj[+R[ d[[Z je kdZ[hijWdZ m_j^ ekh c_dZ Wi m[bb Wi
ekh if_h_j BeZ%i fbWd\eh [WY^ e\ ki Wi X[b_[l[hi _dE[iki >^h_ij+ Ddj^_i
i[h_[i =eX i[ji \ehj^ j^[ XWi_YWdZ[Wi_bokdZ[hijeeZ f^_beief^o e\ j^[
>^h_ij_Wd [nf[h_[dY[) _ji fh[i[dj Wffb_YWj_edWdZ \kjkh[ ]eWbi+ O^_i
i[h_[i _i dej ie ckY^ _dif_hWj_edXkj _d\ehcWj_ed _dYedj[dj+ Dj_i Wd[n*
Y[bb[dj i[h_[i \eh oekd] X[b_[l[hi) \eh Wbbj^ei[ m^e Wh[ ^[bf_d] ej^[hi
cWjkh[ _dj^[_h mWbaWdZ\eh Wdoed[ m^e mWdji je cWa[ ikh[ ^_i \Wkd+

ZWj_ed_i i[Ykh[+
H+A> . $ / +++++M[]kbWh Kh_Y[ "/1+62 +++++M[ZkY[Z Kh_Y[ ".5+62

I<OPM@ JA OC@>CPM>C N@MD@N7
<d [nfei_jeho jof[ ijkZo e\ KWkb%i@f_ijb[ je j^[ @f^[i_Wdi+ O^_i

i[h_[i ^Wi ef[d[Z je ^kdZh[Zi e\ X[b_[l[hi WbWh][hYecfh[^[di_ed e\
BeZ%i Z[i_]d \eh j^[ >^khY^+ @WY ĵWf[Z c[iiW][ Z_][iji Wd [dj_h[
Y^Wfj[h WdZj^[d Wffb_[i j^[ iYh_fjkhWbb[iied fhWYj_YWbboje j^[ >^h_i*
j_Wd%iZW_bomWba+
H*I> +++++M[]kbWh Kh_Y[ "0/+62 +++++M[ZkY[Z Kh_Y[+++++"/3+62

./ KMDI>DKG@NAJM >CMDNO*>@IO@M@?GDA@N@MD@N7
Pi_d] j^[ Xeea e\ C[Xh[mi*W ceij >^h_ij+Y[dj[h[Z Xeea*=eX [n*

jhWYji jm[bl[ ^[bf\kb fh_dY_fb[i \eh W>^h_ij*Y[dj[h[Z b_\[+O^_i i[h_[i
Wdim[hi ikY^ gk[ij_edi Wi7 !R^Wj _i W>^h_ij*Y[dj[h[Z b_\[;! !Cem
YWdDc[Wikh[ j^[ Z[]h[[ je m^_Y^ co emd b_\[ _i Y[dj[h[Z _dE[iki;!
WdZ!R^Wj _i d[Y[iiWho je cW_djW_dekh fbWY[ _d>^h_ij _dekh Z[Y[fj_l[

WdZ i[ZkYj_l[ ieY_[jo;! R[ [if[Y_Wbbo h[Yecc[dZ j^_i i[h_[i \eh
]hekf WdZ =_Xb[ ijkZo b_ij[d_d]+
H*K> M[]kbWh Kh_Y[ "./+62+ %+M[ZkY[Z Kh_Y[ "6+62

=JJF NK@>D<GN

KPMKJN@ JA O@HKO<ODJI
Tek em[ _j je oekhi[b\ je h[WZ j^_i Xeea m^_Y^ ^Wi !iWl[Z cWdo

if_h_jkWb b_l[i+! R^_b[ _d j^[ jkhce_b e\ X[Yec_d] [ijWXb_i^[Z _d j^[
>^h_ij_Wd b_\[) cWdo X[b_[l[hi ^Wl[ X[Yec[ beij _d j^[ m_bZ[hd[ii e\
!j[ij_d]+! Dd^_i emd kd_gk[ ijob[) =eX Xh_d]i \ekh e\ j^[ ceij [b[c[d*
jWhofh_dY_fb[i je X[Wh ed j^[ fheXb[ci e\ cW_djW_d_d]oekh mWba_dj^[
RehZ) _dif_j[ e\ j[iji WdZjh_Wbij^Wj i[[a je cWa[ ki mWdZ[h \hec j^[
GehZ%i _dj[dZ[Z Z_h[Yj_ed+ @Wio je h[c[cX[h WdZ fhel[d je X[
mehaWXb[*oek) jee) cWo X[ ed[ je j[ij_\o) !j^_i Xeea b_j[hWbboiWl[Z co

if_h_jkWbb_\[ !
H.-5 +++++M[]kbWh Kh_Y[ "/+62 +++++M[ZkY[Z Kh_Y[+++++".+62

OC@FDIB <I? TJP

085 -9:7 3:4 2;? _i Wif_h_jkWbWdZ_dijhkYj_edWbYecc[djWho ed j^[
N[hced ed j^[ Hekdj+ Iem _d _ji \ekhj^ fh_dj_d]) _j ^Wi X[[d W
]k_Z[Xeea \eh j^ei[ m^ei[ Z[i_h[ _j _i je mWba_dF_d]Zec kdZ[hijWdZ+
_d]+ DjZ[Wbi fWhj_YkbWhbom_j^ ikY^ _iik[i Wi _dj[]h_jo) Wd][h) cej_lW*
j_edi WdZ fh_eh_j_[i+

R^_b[ 085 -9:7 3:4 2;? _i [Wio h[WZ_d]) _j _i ceh[ Z_\\_Ykbjje Wffbo
X[YWk 0[ _j Z[Wbi m_j^ h[WbY^Wd][i _d ekh _dd[h b_\[ WdZ dej `kij ekh
X[^Wl_eh+ =eX Y^Wbb[d][i [l[ho X[b_[l[h je >^h_ij%i ^_]^ ijWdZWhZ e\

j^[ !=[! Wjj_jkZ[i+
H .. K +++++ M[]kbWh Kh_Y[ "0+2- +++++M[ZkY[Z Kh_Y[+++++"/+12

Pi[ JhZ[h Aehc > ed KW][ .4 je JhZ[h+
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=HIKOP =HH KB QO ][h q[fe( nbioab mi i`n_h
ch iol g_]b[hct_^ [h^ lomb_^ mi]c_nsmig_ i` omnls
ni ^i cn [m fcnnf_[m jimmc\f_+ Diq_p_l( E%ghin mi
go]b ]ih]_lh_^ [n nbcmjichn [\ion nb_ h__^ ni om_
siol `__n chmn_[^ i` siol ][l `il mbiln nlcjm+E [g
]ih]_lh_^ b_l_ [\ion nb_ om_i` q[fecha [h^ diaacha
[m [ jf[hh_^ []ncpcns qbc]b ]iof^ \_]ig_ [ j[ln i`
siol ^[cfs lionch_ [h^ fc`_*mnsf_+Pbcm cmni \_
mj_]c`c][ffs `il nb_ joljim_ i` b_fjcha sio ni fim_il
]ihnlif q_cabn [h^ ni acp_ sio [ b_[fnbs f_p_f i`
`cnh_mm(_mj_]c[ffs ch siol b_[ln [h^ foham+

=]]il^cha ni @l+ ?iij_l%m jichn msmn_g([ aii^
f_p_f i` `cnh_mm][h \_ []bc_p_^ \s _[lhcha nbclns
jichnm j_l q__e+ Pl[hmf[n_^ chni q[fecja( nbcm
g_[hm q_ mbiof^ mnlcp_ni q[fe nqi [h^ \h_ b[f`
gcf_mmcrion i` m_p_h^[sm _p_ls q__e( il `cp_ gcf_m(
ih nbl__ hih]ihm_]oncp_ ^[sm( q__efs+ Pbcmmbiof^
\_ [n [ aii^( \lcme j[]_( hin domn[h c^f_ mnliff( [h^
l_jl_m_hnm[ nin[f ncg_ chp_mng_hni` \_nq__h nbl__
[h^ nbl__ [h^ ih_ b[f` biolm j_l q__e( ^_j_h^cha
ih siol j[]_+

Pb[n mncfff_[p_m.32 biolm ch nb_ q__e `il [ff siol
inb_l l_mjihmc\cfcnc_m(ch]fo^cha qile( f_cmol_([h^
mf__j+Emo\gcn nb[n mch]_nbcmchp_mng_hncmf_mmnb[h
/ j_l]_hn i` siol nin[f ncg_ [p[cf[\f_( cncm[ jl_nns
aii^ ih_( c` cnacp_msio n_h _rnl[ s_[lm i` fc`_(ni m[s
hinbcha i` nb_ ko[fcns i` nbim_ s_[lm( kocn_ [j[ln

Blig DRKZOFZ' ?ijslcabn < .646 \s K+Mo_hnchDs^_l( I+@+ F]ON
\s j_lgcmmcih i` nb_ jo\fcmb_l( Bf_gcha D+ N_p_ff ?igj[hs+
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`lig nb_cl ^ol[ncih+ Djcmh_p_l _[ms ni `ch^ ncg_+S_
b[p_ ni WKUOncg_+Djcm[ g[nn_l i` jlcilcnc_m+D\sio
q[hn ni ^i mig_nbcha \[^fs _hioab( sio qcff \o^*
a_n nb_ ncg_ `il cnch [^p[h]_+

Bclmnnbcha ch nb_ gilhcha cmjli\[\fs nb_ f_[mn
^cmlojncp_ni ih_%mhilg[f lionch_+ I[hs ]f[cg nb[n
cncmnb_ gimn _rbcf[l[ncha8 nb_ `l_mb\l[]cha [cl [n cnm
f_[mnjiffon_^( nb_ mj[lefcha ^_q i` ^[qh q_f]ig*
cha nb_ mohlcm_(pclno[ffs ^_m_ln_^ li[^m+ Pb_ foh]b
biol cmgs j_lmih[f jl_`_l_h]_ \_][om_( \_cha m_f`*
_gjfis_^( E ][h n[e_ i`` [m fiha [m E h__^+ =`n_l
qile [h^ \_`il_ nb_ _p_hcha g_[f cmjli\[\fs nb_
gimn jijof[l( \on sio gomn \_ mol_ sio [l_ ]f_[lfs
pcmc\f_ [`n_l ^[le+ S_[l qbcn_ ]finbcha il mig_
l_`f_]ncp_ n[j_( [h^ q[fe il loh ih nb_ f_`n i` nb_
li[^ `[]cha ih]igcha nl[``c]+

Mocn_`l[hefs( [^gcnncha nbcmni \_ [ \cn i` [ nioab
[nncno^_( E`__f ]ihp_lm_fs nb[n c` sio [l_ XY^qcffcha
ni g[e_ nbcmncg_ chp_mng_hnni n[e_ ][l_ i` Ci^%m
n_gjf_( sio ^ih%n^_m_lp_ni fcp_ ion [ fiha fc`_ `l__
i` mig_ ^cm]ig`iln ch siol ^_]fchcha s_[lm+ =n f_[mn
nbcm\iie cmg[echa nb_ jichn nb[n go]b i` nb[n mo`*
`_lcha cm[pic^[\f_+

S[fecha( i` ]iolm_( ][h \_ ^ih_ ch il^ch[ls
]finb_m( [h^ ohf_mmsiol j[]_ cmp_ls \lcme( sio
qiof^ hin h_]_mm[lcfsmq_[n go]b il `__f nb_ h__^
`il [ \[nb il mbiq_l [`n_lq[l^m+ Diq_p_l( c` sio ^i
n[e_ oj nbcm]b[ff_ha_ [h^ mn[lnq[fecha l_aof[lfs( cn
qiof^ \_ \_nn_l ni a_n chni n_hhcmmbilnm(mbcln([h^
mh_[e_lm(qcnb [ ]ip_lcha mq_[n_l [h^ [ j[cl i` if^(
fiha j[hnm `il ]if^_l q_[nb_l+ Pb_l_ [l_ nqi l_[mihm
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`il nbcm7Bclmn(c` sio [l_ hin ch siol il^ch[ls
]finb_m( sio qcff \_ gil_ qcffcha ni mn_joj nb_ j[]_
[h^ hin \_ \inb_l_^ _\sio mn[lnmq_[ncha+O_]ih^( cn
g[e_m cnp_ls _[ms ni jlia_mm ni diaacha qb_h sio
b[p_ \__h q[fecha fiha _hioab ni ehiq sio ][h ^i
cn`il [ mbiln ^cmn[h]_qcnbion ^[ha_l ni siol b_[ln+

=mmogchasio b[p_ hiq jlia_mm_^ ni \_cha [\f_ ni
q[fe siol nqi [h^ ih_ b[f` gcf_m ch nbclns*mcr
gchon_mil f_mm(sio [l_ hiq l_[^s ni mn[lndiaacha+
Fiaacha( \s nb_ q[s( g_l_fs g_[hm lohhcha [n [
`[clfs mfiq( ]ig`iln[\f_ j[]_( hin qillc_^ [\ion
mj__^ il l[]cha [a[chmninb_lmil [ ]fi]e+ Eh [hs ][m_(
^cmn[h]_cm̀[l gil_ cgjiln[hn nb[h mj__^+Uio g[s
l_g_g\_l `lig _f_g_hn[ls jbsmc]mnb[n ni gip_ [
acp_h q_cabn [ acp_h ^cmn[h]_ l_kocl_m [fgimn nb_
m[g_ [giohn i` _h_las( qb_nb_l cncmgip_^ koc]efs
il mfiqfs+ Pb_ \i^s cmmcgcf[l+ Uio _rj_h^ ihfs
mfcabnfsgil_ _h_las lohhcha [ gcf_ nb[h sio ^i
q[fecha cn &.2 ni 0- j_l]_hn( ^_j_h^cha ih mj__^'+
Diq_p_l( mch]_ sio ][h ai nqc]_ nb_ ^cmn[h]_ ch

K+ B_OX^SX9cNO\%>'5' WKSX^KSX]KZ\S`K^OZ\KM^SMO
YPZ]cMRSK^\cKXN_i ^ROWONSMKVNS\OM^Y\YPERO4R\S]^SKX
4Y_X]OVVSXQKXN A]cMRY^RO\KZc4OX^O\ SX ?Oa IY\U
4S^c' 9O ]^_NSONK^ 4KWL\SNQOFXS`O\]S^cKXN K^ ^RO
=YXNYX 9Y]ZS^KV%\OMOS`SXQRS] WONSMKVNOQ\OOSX)/--%
KXNYL^KSXSXQRS]Z]cMRSK^\SM̂\KSXSXQK^ ^RO4YV_WLSK&
A\O]Lc^O\SKX>ONSMKV4OX^O\' 5\' 9cNO\ cmK MR_\MR
OVNO\%3SLVOMVK]]̂ OKMRO\%ZYZ_VK\ PKWSVcMYXPO\OXMO
]ZOKUO\KXNVKcZ\OKMRO\'9O KXNRS]aSPO=Y_2XX K\O
^ROZK\OX^]YP^aY NK_QR^O\]KXNK ]YX'

3+::/3+

siol ncg_ [p[cf[\f_ \s lohhcha( sio ][h nb_l_\s
^io\f_ nb_ _h_las [h^ ][filc_m om_^oj [h^ [fmi i\*
n[ch ch]l_[m_^ ][l^cip[m]of[l \_h_`cnm+Oi diaacha cm
\_nn_l nb[h q[fecha( \on q[fecha cm\_nn_l nb[h mcn*
ncha 

Eh Ahaf[h^( ^olcha nb_ q[l( E q[m [ >is O]ion
j[nlif f_[^_l ( [h^( ih iol g[hs ][gjcha nlcjmion ch
nb_ j_[]_`of ]iohnlsmc^_( q_ qiof^ nl[p_f qcnb [ff
iol n_hnm[h^ inb_l _kocjg_hn [n !O]ionm%j[]_+!
Pbcm]ihmcmn_ î` q[fecha [h^ diaacha [fn_lh[n_fs(
nqi [h^ ih_ b[f` gchon_mi` _[]b+ >s nbcmg_[hm q_
q_l_ _[mcfs[\f_ ni ]ip_l `cp_ gcf_m_p_ls biol+ Ap_h
[m n_h ni nq_fp_*s_[l if^m( q_ ]ihmn[hnfs [g[t_^
iolm_fp_m[n qb[n f[la_ ^cmn[h]_mq_ q_l_ [\f_ ni
]ip_l qcnb mo]b l_f[ncp_fs fcnnf__``iln+ =n nb_ ^[s%m
_h^ q_l_ h_p_l _rb[omn_^( domnb[jjcfs ncl_^+

Jiq( [fgimn `ilns s_[lm f[n_l( Emncff_hdis diaacha
[h^ q[fecha [fiha nb_ nl__*fch_^ ]iohnls li[^m i`
B[cl`c_f^ ?iohns( ?ihh_]nc]on+ Uio ][h ^i nb_
m[g_( c` sio q[hn ni( [h^ _hdis nb_ _rbcf[l[ncih i`
nb_ `l_mb [cl mncgof[ncha siol foham [h^ nb_ li[^
`f[mbcha \s oh^_l siol `__n+Djcmfce_ [ mjclcno[f _r*
j_lc_h]_( [ ]iggohcha qcnb ]l_[ncih( [ `__fcha i`
ih_h_mm\_nq__h siol \i^s [h^ nb_ \_[onc_m i`
h[nol_( [ mj_]c[f nsj_ i` ]fim_h_mmni Ci^+

Fiaacha ^i_mh%nb[p_ ni \_ j[ch`of( ch^__^( cn
mbiof^h%n\_+ Ci [n siol iqh j[]_+ Sb_h sio a_n
jiij_^( mfiq ^iqh ni [ q[fe+ Oiih sio%ff a_n siol
\l_[nb \[]e( [h^ sio ][h mn[lndiaacha [a[ch+ D\sio
nls ni ^i nbcm[ gchcgog i` nbl__ ncg_m_[]b q__e(
sio qcff \_ [g[t_^ [n biq miih sio qcff \_ [\f_ ni
ai ^cmn[h]_msio h_p_l cg[ach_^ sio ]iof^+

Pb_ m_]l_ncmni qile oj \inb ^cmn[h]_ [h^ j[]_
al[^o[ffs( [h^ i` nb_m_nqi( ^cmn[h]_ cm\s `[l nb_
gil_ cgjiln[hn+ L[]_ cmihfs cgjiln[hn c` sio [l_
nl[chcha `il [ l[]_+ Uio [h^ E [l_ hin mi go]b ch*
n_l_mn_ ĉh \_]igcha ]igj_ncncp_ [nbf_n_m[m\_]ig*
cha jbsmc][ffs `cn+Hiha Ofiq @cmn[h]_cmnb_m_]l_n([
\_nn_l ech^ i` HO@nb[h nb_ ^loa i` nb[n h[g_+

H_n g_ hiq mb[l_ gs iqh _hnbomc[mg`il loh*
hcha qcnb sio+ =fnbioab Eq[m ih gs jl_j m]biif%m
]limm*]iohnls lohhcha n_[g( E h_p_l qih [ l[]_(
nb_h il mch]_(_r]_jn [ ]iojf_ i` mjlchnm+=`n_l f_[p*
cha m]biif( E ^c^ hin loh [a[ch `il nq_hns s_[lm( [h
_rj_lc_h]_ qbc]b g[hs l_[^cha nbcmb[p_ mb[l_^+ E
^c^( biq_p_l( ^olcha nbim_s_[lm( jf[s mko[mbnbl__
il `iol ncg_m_p_ls q__e( qbc]b e_jn g_ ch `[clfs
l_[mih[\f_ &\onhin al_[n' mb[j_+

>s gs f[n_ nbclnc_m(E \_a[h ni b[p_ [ q_cabn
jli\f_g( [h^( l_[fctcha nb[n mko[mb[fih_ q[m hin
_hioab( E mn[ln_^%lohhcha [ ]iojf_ i` ncg_m_[]b
q__e( gs omo[f ^cmn[h]_m\_cha _cnb_l nqi il nbl__
gcf_m(hilg[ffs [p_l[acha mcr[h^ ih_ b[f` gchon_m
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j_l gcf_+ Eal[^o[ffs fimn`c`n__hjioh^m( aicha `lig
.62 ^iqh ni .5- jioh^m( [h^ `_fn [ fin \_nn_l+ >on
nb_l_ E mnijj_^+ E ]iof^h%n m__g ni fim_ [hs gil_+
Diq_p_l( `il [ `_q s_[lm E q[m m[ncm`c_^(g[chn[ch*
cha .5- qcnb gs l_aof[l [h^ _hdis[\f_ mko[mb[h^
mbiln*^cmn[h]_*lohhcha jlial[g+

Pb_h E \_a[h lohhcha qcnb `lc_h^m ^olcha nb_
foh]b biol ch ?_hnl[f L[le+ S_ qiof^ ai oj nb_
L[le @lcp_ S_mn( `[]cha nb_ nl[``c]( [h^ nb_h []limm
ni nb_ l_m_lpcil+Pb_ nl[]e lioh^ nb_ l_m_lpicl cm.+25
gcf_m( [h^ nb_ hog\_l i` ncg_m q_ q_hn lioh^
^_j_h^_^ ih biq q_ `_fnnb[n ^[s+ Pb_h \[]e ^iqh
nb_ A[mn@lcp_ ni Bc`ns*hchnbOnl__ǹ il [ mbiq_l [h^
[ acha_l [f_+

Djq[m [ mo\p_lmcp__rj_lc_h]_+ E\_][g_ biie_^+
Pb_ _rbcf[l[ncih i` lohhcha [n mfiq_l mj__^ \on
fiha_l ^cmn[h]_( [h^ nb_ _ojbilc] m_hm_i` []bc_p_*
g_hn [`n_lq[l^m q[m [ !bcab! hi ^loa ][h g[n]b+
=m E al[^o[ffs ch]l_[m_^ gs ^cmn[h]_( gs q_cabn
mn[ln_^]igcha ^iqh [a[ch( [h^ nb_ gil_ jioh^m E
fimn( nb_ \_nn_l E `_fn+ &Pi^[s E [g ^iqh ni .36
jioh^m [h^ mncfffimcha+Nohhcha HO@ l_aof[lfs( E
][h _[n [ff E q[hn [h^ hin a[chf'

Pb_h mig_nbcha gimn oh_rj_]n_^ b[jj_h_^+ Pqi
i` gs ?_hnl[f L[le `lc_h^m( \inb if^_l nb[h E( mo]*

'-+, !*)-(#
,&$ ")*($*

?Y ]SXQVÔYZSMRK] MKZ^_\ON̂ RO
aY\VN"]K^^OX^SYXch \OMOXŴYX^R] K]
OWZRK^SMKVVcK] ^ROS]]_OYP !M_V^]'!
@_\ _ZMYWSXQ>Kc S]]_OaSVVLO KX
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]_mm`offs]igjf_n_^ nb_ J_q Uile ?cns I[l[nbih(
[h^ nif^ g_ nb_s q_l_ mol_ E ]iof^ ^i nb_ m[g_+ E
q[m l_[ffs mbi]e_^+ Pb_ nbioabn i` gs lohhcha /3+/
gcf_m\iaaf_^ gs gch^( \on E []]_jn_^ _j[m [ j_l*
mih[f ]b[ff_ha_+ =n nb_ ncg_ i` nbcmqlcncha( Eb[p_h%n
^ih_ cns_n( \on Eb[p_ loh [ nq_hns*`cp_*gcf_ `oh^*
l[cmcha_p_hn( qcnb ihfs gchil mnc``h_mmnb_ h_rn ^[s+
E [g mnloaafcha( [msio [l_+

Eh [^^cncih ni foh]b*biol ioncham ch nb_ ]cns( E
[fmi loh ih q__e_h^m h_[l gs big_ ch ?ihh_]nc]on+
=fnbioab E ai i]][mcih[ffs ni nb_ fi][f bcab*m]biif
nl[]e( Ego]b jl_`_l nb_ koc_n \[]e li[^m i` @[lc_h(
qb_l_ nl[``c] cmfcabn [h^ gs ihfs nlio\f_m [l_
mhiq\[ffm `lig ec^m(kocjm [h^ _rjf_ncp_m`lig nb_
fi][fm( [h^ bimncfcns `lig [aal_mmcp_( hicms ^iam
^_`_h^cha nb_cl n_llcnils [mE ai nlinncha j[mn+

Fiaacha cmhin j[ch`of c` sio \ocf^ oj nb_ ^cmn[h]_
[ fcnnf_\cn [n [ ncg_+ Emn[ln_^gs nl[chcha qcnb domn
`cp_ gcf_m(nb_h ip_l [ j_lci^ i` nbl__ gihnbm \ocfn cn
oj ni m_p_h[h^ ih_ b[f`( n_h( nq_fp_ [h^ ih_ b[f`(
nb_h `c`n__h gcf_m+Bc`n__h gcf_mn[e_mg_ [ `l[]ncih
ip_l nqi biolm( [p_l[acha [\ion _cabn gchon_m j_l
gcf_( [ ]ig`iln[\f_ j[]_ `il [ gc^^f_*[a_^ g[h+ Dj
cm[ bog\fcha nbioabn( nbioab( nb[n [mnb_ h_rn g[l*
[nbih qchh_l cm̀ chcmbcha(Eqcff mncffb[p_ n_h gcf_m
ni ai >on E%gnif^ nb[n ch nb_ g[l[nbih( qchhcha cm
hin mi go]b a_nncha nb_l_ `clmn(\on domna_nncha
nb_l_ 

E%ghin( i` ]iolm_( m[scha nb[n ch il^_l ni e__j nb_
n_gjf_ `cn`il Ci^ nb[n [ff ?blcmnc[hmmbiof^ \_]ig_
g[l[nbih lohh_lm+ S_ ^i h__^ mig_ g_[mol_ i`
]iggcng_hn( nbioab( [h^ [ qcffchah_mmni chp_mn[
fcnnf_ncg_ [h^ p_ls fcnnf_gih_s+ Pb_ ihfs gih_s ch*
p_mng_hnE l_]igg_h^ cmch [ aii^ j[cl i` lohhcha
mbi_m+@i \_ qcffcha ni mj_h^ nq_hns ni nbclns ^iff[lm
ih nb_m_+Pb_s [l_ go]b \_nn_l nb[h l_aof[l mh_[e*
_lmch mojjilncha siol `__n [h^ jlin_]ncha sio `lig
p[lciom joff_^ gom]f_m( [h^ mi `ilnb+ =ff inb_l dia*
acha ]finbcha ][h \_ if^ il ]b_[j+

Pcg_ chp_mng_hn`il nb_ diaa_l cm[fmi gchcg[f+ Dj
cmnb_ \_mn p[fo_ i` [hs _[mcfs []]_mmc\f__r_l]cm_ ch
n_lgm i` \_h_`cn a[ch_^ ch nb_ ncg_ mj_hn+Pbl__ ih_*
b[f`*biol ioncham &[jjlircg[n_fs nbl__ gcf_m _[]b
ncg_' _[]b q__e qcff a_n sio [h^ e__j sio ch p_ls
aii^ mb[j_+ =h^ l_g_g\_l biq go]b \_nn_l sio
qcff `__f [h^ `oh]ncih+ >_fc_p_ g_( cncmgil_ nb[h
qilnb cn+

Fiaacha ][h \_ `oh ch aliojm*aliojm `lig [
h_cab\ilbii^( [ fi][f ]bol]b( [h _rn_h^_^ `[gcfs+
Pb_ `_ffiqmbcj i` ^icha nbchamnia_nb_l _h]iol[a_m
ih_ ni a_n ion ih ^[sm qb_h sio ^ih%n`__f fce_ cn+D\
`lc_h^m [l_ q[cncha `il sio ni a_n mn[ln_^( sio%ff \_
nb_l_ l[nb_l nb[h \_ nbioabn [ kocnn_l( [h^ ih siol
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iqh aii^ ^[sm( sio ][h _h]iol[a_ inb_lm qbi [l_
hin `__fcha mi aii^+ Iinb_lm qcnb sioha ]bcf^l_h
mbiof^ _mj_]c[ffs \_]ig_ chpifp_^ ch aliojm( mi [mni
mb[l_ [h^ lin[n_ \[\s*mcnncha ^onc_m+

Kh_ i` nb_ _mm_hnc[flof_mi` lohhcha `il `cnh_mmcm(
!Pl[ch( ^ih%nmnl[ch ! Eh inb_l qil^m( ^ih%n ip_l^i
cn ch siou _hnbomc[mg+Djqcff ihfs miol sio c` sio
acp_ siolm_f` j[ch( [h^ sio qcff fim_siol ^_mcl_ni
mnc]eqcnb cn+@i qb[n sio ][h [h^ nb_h mfiq ^iqh
il mnij+ Uio%ff^i \_nn_l nb_ h_rn ncg_ ion+ Pb_ \ca
fc_i` [hs mjiln cmnb[n cncmh%n[hs aii^ ohf_mmcnbolnm+
Nohhcha cm(i` ]iolm_( [ `ilg i` mnl_mm(\on qb_h [j*
jfc_^ ch mg[ff ^im_m(nb_ \i^s l_[]nm \s mnl_hanb_h*
cha cnm̂_`_hm_m+Jin ihfs ^i sio nb_h \_]ig_ [ \_n*
n_l lohh_l( \on siol ch]l_[m_^ mnl_hanbb_fjm ^_`_h^
sio [a[chmn g[hs inb_l mnl_mm_m+

N_g_g\_l nb[n nb_ \i^s h__^m [fn_lh[ncha j_lc*
i^m i` []ncpcns [h^ l_mn+@ih%nnb_l_`il_( ^i nqi
b[l^( fiha lohm ih ]ihm_]oncp_ ^[sm+ Bil nb_ \_ach*
h_l( cn]iof^ \_ [ mbiln q[fe \_nq__h nqi ^[sm i`
diaacha [ gcf_+ Bil nb_ g[l[nbih lohh_l( cn]iof^ \_
ihfs n_h gcf_m\_nq__h nqi ^[sm i` `c`n__hil nq_hns
gcf_m Bch^ siol iqh f_p_f+ N_g_g\_l [fmi nb[n
lohhcha n_h^m ni ncabn_h nb_ ][f` [h^ b[gmnlcha
gom]f_m( mi ^ih%n `ila_n ni mnl_n]b nb_g qb_h sio
]ig_ ch `lig siol loh+

Encmhin qcnbch nb_ m]ij_ i` nbcm\iie ni _f[\il[n_
ih nb_ m]il_m i` n_]bhc][f [h^ cgjiln[hn ^_n[cfm
[\ion lohhcha( qbc]b ][h al_[nfs b_fj nb_ \_achh_l+
D\)]igcha hiq niq[l^ nb_ _h^ i` nbcm\iie( sio `__f
[h ola_ ni mn[ln_r_l]cmcha( Emnlihafs _h]iol[a_ sio(
nb_ \_achhcha diaa_l( ni \_a( \illiq( \os( il mn_[f
&n_gjil[lcfs ihfs( i` ]iolm_' nb_m_nbl__ _r]_ff_hn
\iiem+ &Uio qcff nbilioabfs _hdis nb_g [h^ \_ ch*
mjcl_^ \s nb_g+' Pb_s [l_7 ;YQ%C_X% CKMO\s Fi_
D_h^_lmih8 5YM^Y\ DROORKXih C_XXSXQ \s 8OY\QO
Ob__b[h8 [h^ ERO 4YWZVO^O 3YYU YP C_XXSXQ \s
F[g_m B+ Bcrr+

E [g i`n_h [me_^ qb[n E nbche [\ion qb_h E%g
lohhcha+ E b[p_ nqi [hmq_lm+Bclmn(E f_n gs gch^
q[h^_l `l__fs [h^ _hdis nb_ qc^_ q[lc_ns i`
nbioabnm nb[n ]ig_ ch+En%mfce_ nb_ `l__ [mmi]c[ncih i`
jms]bi[h[fsmcm+ Efce_ fcmn_hchani gs iqh nbioabnm+
E fce_ \_cha [fih_ i]][mcih[ffs Hc`_ cmomo[ffs mi
go]b n[fe( mi g[hs j_ijf_*hc]_ j_ijf_( \on n[fe*
cha j_ijf_+

Eq[e_ oj ni nb_ h_qm ih [ ]fi]e*l[^ci8 gs `[gcfs
]b[nn_lmb[jjcfs [n \l_[e`[mn8 El_[^ qil^m [h^ gil_
qil^m ih nb_ ]iggon_l nl[ch8 gs di\ ]ihmcmnm[ff ^[s
i` fcmn_hchani j_ijf_ n[fecha( ]igjf[chcha( [laocha8

D

[h^ s_n gil_ qil^m [mEl_[^ ni a_n gsm_f` ni mf_uj [n
hcabn+

>on nb[n \l_[e ch nb_ gc^^f_ i` nb_ ^[s cmjl_]ciom
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ni g_+ D\cn%m[h biol i` mko[mb([ff gs ijjih_hn [h^
E m[s cmnb_ m]il_ [m cn jlial_mm_m+Pb_ ihfs inb_l
mioh^ q_ b_[l cmnb[n i` nb_ \[ff g__ncha l[]e_n il
q[ff+ Nohhcha cm_p_h \_nn_l+ S_ ^ih%n n[fe go]b
qb_h q_%l_ aicha lioh^ nb_ l_m_lpicl+ Kol `lc_h^*
mbcj cm\[m_^ hin ih qil^m( \on ih iol mb[l_^ []ncpc*
ns+Nohhcha qcnb inb_lm cm\_nn_l `il nb_ ^cm]cjfch_i`
nl[chcha+ Nohhcha [fih_ cm\_nn_l `il j_lmih[f l_]l_*
[ncih+

Nohhcha [fih_ cmhin [ fih_fs _rj_lc_h]_+ E nbche
[h^ E fiie [h^ E fcmn_h+E b_[l nb_ \cl^m( E m__nb_
mkocll_fm(E b_[l nb_ mnl_[gm%lcjjfcha q[n_lm( [h^ E
m__nb_ nl__m[h^ \omb_m ]b[hacha ]ifilm qcnb nb_
m_[mihm+=h^ E nbche+ E nbche [\ion [hsnbcha [h^
_p_lsnbcha nb[n ]ig_m chni gs gch^+ E nbche
nblioab gchil j_lmih[f jli\f_gm [h^ i`n_h `ch^
[hmq_lm qbcf_ lohhcha+ E[fmi nbche [\ion gs \i^s+
E[jjl_]c[n_ biq cncm̀__fcha+ E\_]ig_ gil_ [q[l_
i` cnm̀oh]ncihcha+ E^_p_fij [ b_cabn_h_^ m_hmcncpcns
ni cnmgip_g_hnm [h^ l_p_f ch nb_ m[ncm`schajf_[mol_
i` \ioh+^cha qcnb dis []limm nb_ gcf_m[mEjl[cm_ [h^
nb[he Ci^ `il gs ]l_[ncih+

E[fmi b[p_ [ m_]ih^ [hmq_l ni nb_ ko_mncih [\ion
nbchecha qbcf_ lohhcha+ I[hs ncg_m E g_gilct_
O]lcjnol_+ E i`n_h ][lls qcnb%g_( [mE ai( nbl__*\s*
`cp_ ][l^m qcnb p_lm_m`lig nb_ >c\f_ qlcnn_h ih
nb_g+ E mno^s nb_g [h^ l_j_[n nb_g ip_l [h^ ip_l
[a[ch [mE loh+ E b[X%_̀ioh^ nb[n E ][lf f_[lh [\ion
nqi p_lm_mj_l gcf_+

@olcha nb_ gihnb i` F[ho[ls( .645( E l[h
m_p_hns*hch_gcf_m [h^ f_[lh_^ nb_ _hncl_ Ajcmnf_i`
L[of ni nb_ Lbcfcjjc[hm+ Jiq E%gchni ?ifimmc[hm(
[h^ [`n_l nb[n E bij_ ni g_gilct_ nb_ qbif_ i`
Fibh%mCimj_f( qbc]b qcff n[e_ g_ m_p_l[f gihnbm+ Em
cn]ih]_cp[\f_ nb[n ch nb_ s_[lm l_g[chcha ni g_ E
]iof^ g_gilct_ nb_ qbif_ i` nb_ J_q P_mn[^c_hn;
Limmc\fs(\on Ejli\[\fs mn[ln_^nii f[n_+>on [ sioha
?blcmnc[h ]iof^ ^i cn( c` b_ ][oabn nb_ pcmcih+Djcm
^io\fs m[ncm`scha[n nb_ _h^ i` [ nqi*biol ioncha(
hin ihfs ni b[p_ loh `c`n__h gcf_m( \on [fmi ni b[p_
f_[lh_^ [ ]b[jn_l i` nb_ >c\f_ \s b_[ln+

N_g_g\_l nb[n b_[fnbs gch^ ch [ b_[fnbs \i^s;
C_n aicha( mnc]eqcnb cn([h^ f_n nb_m_qil^m i` L[of
chmjcl_ sio [msio ai7

Ghiq s_ hin nb[n nb_s qbc]b loh ch [ l[]_ loh
[ff( \on ih_ l_]_cp_nb nb_ jlct_; Oi loh nb[n s_
g[s i\n[ch+ =h^ _p_ls g[h nb[n mnlcp_nb̀ il nb_
g[mn_ls cmn_gj_l[n_ ch [ff nbcham++Jiq nb_s ^i cn
ni i\n[ch [ ]illojnc\f_ ]liqh8 \on q_ [h ch]il*
lojnc\f_+ E( nb_l_`il_( mi loh( hin [moh]_ln[chfs8
mi `cabn E( hin [m ih_ nb[n \_[n_nb nb_ [cl+ >on E
e__j oh^_l gs \i^s( [h^ \lcha cn chni
mo\d_]ncih+++ &E?il+ 67/1*/4'+ oe

$#



:FC 3LRC .C?OP
=L /N?F?J  CNN

8\KRKW <O\\%PY\WO\VcLO] ÛXYaX K]^RO8KVVYZ&
SXQ8Y_\WO^%S]Z\O]OX^Vc7YYN DO\`SMO]5S\OM^Y\PY\
IY_^R HS^R K >S]]SYX%]O\`SXQch ^RK^Y\QKXSdK^SYX
ch KaY\VNaSNOMKZKMS^c':X RS]YaX aY\N] 8\KRKW
S]KV]Y!MYX^SX_SXQ̂RO]OK\MRPY\PYYN^RK Ŝ]"MYX`O&
XSOX^"PY\ 4R\S]^SKX]#A\' +(0.$%aS^RY_^ NO`OVYZSXQK
Z\OYMM_ZK^SYXaS^R X_^\S^SYXKXN ZRc]SMKVXOON]!
L_^ WKSX^KSXSXQSX]^OKNK LKVKXMONKZZ\YKMR^Y
ROKV^RP_VOK^SXQ'ERS] ^ROWOS] OWZRK]SdONch RS]
WY]^ \OMOXL̂YYU%Pb_ Hip_ B_[mn(P\YW aRSMR^RO
PYVVYaSXQObMO\ZŜ] ^KUOX'

E nolh_^ nb_ jfogj p_[f ]bij ][l_`offs( qcnb
niham+ Djbcn nb_ m[``fiq_l,m_m[g_ icf [h^ mcttf_^
koc]efs8 [ mb[lj( jf_[m[hn honns [lig[ lim_ `lig nb_
j[h+

P[echa [ fcnnf_m[a_( E lo\\_^ cn][l_`offs ch nb_
j[fgm i` gs b[h^m [h^ f_nc` `[ff ojih nb_ afcmn_hcha
\liqh_^ mol`[]_( hiq [ nio]b i` f_gih doc]_( [h^ E
^l[ch_^ nb_`[n+ P[echa [ p_[f*mni]e c]_ ]o\_ `lig cnm
jf[mnc] \[a ch nb_ `l__t_l( Emfc ĉnchni nb_ ^ls j[h(
q[mbcha nb_ p_[f ]bij \[]e [h^ `ilnb ohncfnb_ mni]e
l_^o]_^ ni [ af_[gcha msloj+

Pb_ \li]]ifc b[^ mn_[g_^ ni j_l`_]ncih( [h^ E
nio]b_^ cn qcnb [ \lomb \lcg*`off i` \onn_l8 cg*
g_^c[n_fs nb_ bcabfcabnm\ioh]_^ \[]e( nb_ al__h
^__j_h_^ [h^ afiq_^+ Pb_ \licf_^ nig[ni b[^ domn
mn[ln_^ni \liqh []limm cnmqc^_*ij_h g_[ns ]_hn_l(
[h^ nb_ lc]_ q[m j_l`_]nfs m_j[l[n_ [h^ `fo``s ch cnm
]if[h^_l bcab [\ip_ pcailiomfs \icfcha q[n_l+

!@[lfcha(! E][ff_^ ni Pl__h[( !qcff sio dich g_ [n
nb_ n[\f_;!

Is qc`_ q[m `[mncha(g[echa b_l iqh m[]lc`c]c[f
i``_lcha `il `lc_h^m*_p_h `il _h_gc_m*`il b_[fcham
[h^ ni nb[he Ci^ `il [hmq_l_^ jl[s_lm+

Pl__h[ m[n\[]e `lig nb_ n[\f_( b_l f_am]limm_^(
ih_ `iin q[aacha \[]e [h^ `ilnb+ Ob_ b_f^ [ af[mm
i` q[n_l( ncjjcha cn ih_ q[s( nb_h nb_ inb_l+ Ob_
fiie_^ [n cn ][l_`offs [h^ nb_h fc`n_^ b_l _s_m ni
n[e_ ch gs p_[f ]bij+

  

Pb_ mn_[eehc`_ mfc n̂blioab nb_ ]loh]bs mol`[]_
chni [ gicmn doc]s ]_hn_l( nb_ m[a_ [h^ f_gih doc]_
gchaf_^ qcnb nb_ g_[n doc]_m*nb_ [lig[ q[m domn
lcabn+

O[ncm`c_ q̂cnb nb_ mcgjfc]cns [h^ _f_a[h]_ i` nb_
qbif_ g_[f( E l[cm_^ nb_ `clmngionb`of ni gs fcjm+

!E nbche sio%l_ ^cmaomncha(!Pl__h[ m[c^koc_nfs+
Pb_ g_[n q[m [fl_[^s nb_l_( domn_hioab m[fn([

\cn_ `lig nb_ \f[]e j_jj_l +++ gs gionb q[m `off8 E
]b_q_^ [h^ mq[ffiq_^ koc]efs+

!E \_a siol j[l^ih +++ sio m[c^+++ ^cmaomncha;!
Is ehc`_ [h^ `ile l_g[ch_^ jicm_^ ip_l nb_ ]bij+

!U_m*jl_]cm_fs+! Ob_oh]limm_^ b_l f_am(lim_ [h^
mnli^_ []limm ni nb_ ]io]b+ !Uio j[gj_l siolm_f`f!
Pb_ qil^m ][g_ ip_l b_l mbiof^_l [m mb_m[n(b_l
\[]e ni g_( jc]echa oj [ g[a[tch_ mb_b[^ [fl_[^s
l_[^+

L[gj_l L[gj_l Pb_ qil^ dogj_^ ion [n g_+
S[m cnnlo_*^c^ E l_[ffs ^i nb[n; @c^ E ]^SVV̂i

nb[n;
Djb[^ \__h nqi s_[lm mch]_Eg[^_ F_momgs Hil^

[mq_ff [m gs O[pcil( [h^ mi go]b b[^ b[jj_h_^(
_mj_]c[ffs ni gs mi*][ff_^ aiolg_n cg[a_( \on mol_fs
+++ hin l_[ffs ZKWZO\SXQ'S[mh%ncndomnfc`_( [h^
^c^h%nF_mom]ig_ mi nb[n q_ gcabn b[p_ fc`_ [h^
b[p_ cngil_ [\oh^[hnfs;

!Hil^( qb[n%m[ff nbcm[\ion;! E qbcmj_l_^ ni
gsm_f`( [f[lg_^ [n nb_ `__fcha i` m_f`*jcns+

8V_^^YXc' IY_ RK`OK]ZS\S^YPQV_^^YXc%Ci^ q[m
[hmq_lcha nblioab gs gch^( nb_ gch^ nb[n b[^
qbcmj_l_^( !Hil^( qb[n%m[ff nbcm[\ion;!

!@[lfcha+ !
!U_m(Cl[;! Pl__h[ l_mn_^b_l b[h^ ih gs [lg+
!=ff nbim_l_]cj_m( nbim_]iohnf_mml_mn[ol[hnm[h^

bin_fm* [ff nb_ n_mnm(l_m_[l]b+ =ff gs fc`_ E%p_\__h+
mi chpifp_^ qcnb `ii^ nb[n cn%m\_]ig_ ^__jfs ch*
al[ch_^ ch g_ [h^ g[^_ g_ chm_hmcncp_ni sio( qb_h
nb_ f_[mnnb[n sio h__^_^ q[m ni \_ n_gjn_^( f_n
[fih_ [me_^ ni dich g_ [n nb_ n[\f_ [mE +++ [mE+++!
Oo^^_hfs nb_ b[l^*ni*m[s qil^m q_l_ l_[^s ni m[s(
\on E `ioh^ nb_g b[l^ ni `ilg+

! +++ [mE +++ q_ff( sio m[c^cn+++ [mEZKWZO\ON
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Wc]OVP Egg_^c[n_fs Emjie_ cnion fio^( nb_ n_hmcih
f_`ng_+ Pl__h[+gomn b[p_ `_fng_ l_f[r+ Ob_f[oab_^
fcabnfs [h^ l_[]b_^ []limm qcnb [ ecmm+

S_ jl[s_^ nia_nb_l nb[n nbcmohq[hn_^ _]bi `lig
nb_ j[mn*nbcm!ji]e_n! i` l_mcmn[h]_ni nb_ `off dis i`
\_cha `cff_^ qcnb nb_ Difs Ojclcn*qiof^ f_[p_+

E q[m `l__ ni gip_ ch [ bcnb_lni l_mnlc]n_^[l_[(
`l__ ni oh^_lmn[h^ cn[ fcnnf_\_nn_l( `l__ ni mb[l_ nb[n
oh^_lmn[h^cha qb_h cn \_][g_ \_nn_l oh^_lmnii^
[h^ [jjfc_^ ch iol fc`_+

Bl__ ni qlcn_ [\ion ERO =Y`O 7OK]^'

Eh ERO=Y`O 7OK]^Cl[b[g G_ll nbilioabfs _r[gch_m `lig [ ?blcmnc[h j_lmj_]ncp_ gimn i` nb_ jichnm
qbc]b [l_ i` chn_l_mnch nb_ ]oll_hn ^_\[n_ [\ion honlcncih+=giha nb_m_[l_ nb_ ko_mncihmi` qb_nb_l il
hin l_`ch_^ moa[l [h^ \f_[]b_^ `fiol [l_ `cn`il bog[h ]ihmogjncih( biq go]b jli]_mm_^ `ii^ [h^ hih*
h[nol[f [^^cncp_m[l_ []]_jn[\f_( [h^ qb[n a_h_l[ffs g[e_m oj [ q_ff*\[f[h]_^ ^c_n+>_mc^_mnb_ ]b[jn_lm
qbc]b ^cm]ommnb_m_[h^ inb_l mo]b g[nn_lm( ERO =Y`O 7OK]^ ch]fo^_m m_p_l[f m_]ncihmi` l_]cj_m [h^
aoc^_fch_mih `ii^ jl_j[l[ncih+ S_ b[p_ m_f_]n_ [̂ `_q i` nb_m_l_]cj_m ni l_jlchn ch ?Oa HSXOmi nb[n
sio g[s m[gjf_ mig_ i` Cl[b[g%m moaa_mncihm+

?DE?GAJ =J@ >=NHAU OKQL

5 ]+ q[n_l8 . G*&*f\m+]bc]e_h \[]em $ h_]em8 . nmj+\f[]e
j_jj_l8 . P+ m[fn8 %.1 nmj+nbsg_8 R1 nmj+m[a_8 ..5 nmj+
g[ldil[g8 ..5 nmj+ lim_g[ls8 .,1 ]+ \[lf_s8 / it+ nbchfs
mfc]_^ ]_f_ls8 / it+ ^c]_^ ihcih

I_[mol_ [ff chal_^c_hnm+ ?bij ]_f_ls [h^ ihcih+ Nchm_
]bc]e_h j[lnm+ ?ig\ch_ [ff chal_^c_hnm _r]_jn ]_f_ls [h^
]iie `il . bl+ mfiqfs( qcnb nb_ fc^ ih+ ?iif [h^ mecg `[n
`lig nb_ mol`[]_+ N_gip_ g_[n `lig nb_ ]bc]e_h \[]em
[h^ h_]em+ O_j[l[n_ mech`lig nb_ g_[n( ^cm][l^ mech( [^^
g_[n ni nb_ \linb+ N_b_[n [h^ [^^ ]_f_ls [n nb_ _h^+
O_lp_ cgg_^c[n_fs+ O_lp_m5+

DECD*LNKPAEJ IA=PHAOO
OL=CDAPPE O=Q?A

/ ]fip_m a[lfc]( g[mb_^8 E fla+ ihcih( ]bijj_^8 %.1 f\+
gombliigm( ]bijj_^8 # ]+ alioh^ moh`fiq_l m__^m8R/
]+ alioh^ j_[honm8 . P+ icf8 .,1 ]+ mis alcnm8. nmj+il_a[hi8
. nmj+ \[mcf8 . \[sf_[`8 / .1*it+ ][hm En[fc[h*mnsf_
nig[ni_m8 . P+ L[lg_m[h ]b__m_

I[mb a[lfc]( ]bij ihcih [h^ gombliigm+ ?ip_l nb_ f[n*
n_l qcnb [ fcnnf_ f_gih doc]_ ni e__j `lig aicha ^[le+
Clch^ moh`fiq_l m__^m[h^ j_[honm+ I_[mol_ ion nb_ l_mn
i` nb_ chal_^c_hnm+ O[on_ a[lfc] [h^ ihcihm ch [ f[la_
mecff_nqcnb nb_ icf ohncf mfcabnfs \liqh+ =^^ nb_ alcnm(
m__^m([h^ honm [h^ mncl ip_l g_^cog*fiq b_[n ohncf
nbilioabfs ni[mn_^ &2gch+'+ Uio g[s h__^ ni [^^ [ fcnnf_
gil_ icf ni e__j nb_ gcrnol_ `lig \olhcha [h^ ni ni[mn cn
q_ff+ =^^ b_l\m( nig[ni_m [h^ gombliigm [h^ mnclq_ff
ni gcr+ Ocgg_l qcnb fc^ ih `il .-*.2 gchon_m+ Oncl i`n_h+
O_lp_ ip_l mj[ab_nnc il ip_l to]]bchc `il _p_h `_q_l
][filc_m+ @omnqcnb nb_ ]b__m_+ I[e_m ,G*&- ]ojm m[o]_+

JAS SEJA

?=NNKPO

Fofc_hh_ ]on /*0 f[la_ ][llinm chni 1 ch+r R1 ch+mnlcjm8. P+
\onn_l8 R/ nmj+moa[l8 @[mb i` `l_mbfs al[n_^ hong_a8 O[fn
[h^ L_jj_l

>f[h]b_ ][llinm .- gchon_m+ ?iif koc]efs [h^ mnil_ ch
l_`lca_l[nil ohncf l_[^s ni m_lp_+ Lf[]_ \onn_l ch `lscha
j[h( [^^ ][llinm [h^ mncl*`ls ni l[jc^fs b_[n nblioab+
O_[mih qcnb m[fn( j_jj_l [h^ moa[l( [h^ `ch[ffs qcnb
`l_mbfs al[n_^ hong_a+ O_lp_ cgg_^c[n_fs+

O_lp_m1 [n 1- ][filc_m,m_lpcha+

>=GA@ =LLHAO

1 `clg I]Ehnimb [jjf_m8 Foc]_ i` .,/ f_gih8 1 P+ i[ng_[f(
^ls8 O][hn %.1 nmj+ alioh^ [ffmjc]_8 .3 jcnn_^( jfogj_^
jloh_m

?il_ [jjf_m [h^ m]il_ nb_ mech [ff [lioh^ nb_ _ko[nil i`
nb_ [jjf_( [\ion . ch+ oj `lig nb_ \innig+ No\ f_gih
doc]_ chmc^_nb_ ]on mol`[]_+ O_n[jjf_m ch [ mb[ffiq \[echa
^cmb+Lf[]_ jloh_m ch q[n_l nb[n b[m \__h \lioabn ni [
\icf $ mcgg_l `il .- gch+ ni jfogj+ N_gip_ jcnm [h^
g[mb jloh_m qcnb [ `ile il mjiih+ =^^ [ffmjc]_ [h^
g[mb8 mnclch i[ng_[f+ Bcff _[]b [jjf_ domnni nb_ nij qcnb
nbcm gcrnol_+ >[e_ [n 02-- B+ `il 12 gch+ O_lp_ cg*
g_^c[n_fs+

Ar]_ljn_^ `lig ERO =Y`O 7OK]^%< .645 \s Cl[b[g
G_ll+ Qm_^ ch [\lc^a_^ `ilg qcnb j_lgcmmcih+ Bil ch`il*
g[ncih ih il^_lcha nbcm\iie( m__nb_ \[]e ]ip_l i` nbcm
g[a[tch_+

"#



:FC 5GED>L?KBKkhfei[ GA5CS =GKC4?E?UGKC

Pb_ _^cnilc[f jifc]s [h^ joljim_ i` ?Oa Sch_ I[a[tch_ [l_7 &.' ni jli*
]f[cg nb_ aimj_f i` nb_ Gcha^ig i` Ci^ ni [ff h[ncihm( &/' ni qile qcnb [ff
?blcmnc[h gchcmnlc_m̀il nb_ g[nolcns [h^ ohcns i` Dcm?bol]b( &0' nbom
g[echa l_[^s [ j_ijf_ jl_j[l_^ `il nb_ ]igcha i` nb_ Hil^+

S_ l_]iahct_ nb[n( []]il^cha ni nb_ O]lcjnol_m( Ci^ om_mg_h acp_h [m
gchcmnlc_mni \ocf^ Dcm?bol]b ch nb_ _[lnb+ Diq_p_l( nb_ \[mcmi` iol l_f[*
ncihmbcj cmhin jlcg[lcfs ]iggcng_hn ni bog[h j_lmih[fcnc_m(\on ni F_mom
?blcmn[m D_[^ i` nb_ ?bol]b( ni nb_ Difs O]lcjnol_m [mnb_ ofncg[n_ mn[h*
^[l^ \s qbc]b [ff l_p_f[ncih [h^ jl[]nc]_ cmni \_ do^a_^( [h^ ni Ci^%m
joljim_ `il Dcmj_ijf_ ch nb_ _[lnb [n nbcmncg_( [mchn_ljl_n_^ \s nb_ Difs
Ojclcn+

?Oa HSXO cmmojjiln_^ \s nb_ pifohn[ls ]ihnlc\oncihm i` nbim_ qbi
\_fc_p_ ch cnmgcmmcih+=ff ac`nm[l_ n[r ^_^o]nc\f_+ =h [hho[f `ch[h]c[f mn[n_*
g_hn cm[p[cf[\f_ ojih l_ko_mn+

J_q Sch_ I[a[tch_ cmoh^_l nb_ moj_lpcmcih i` [h _^cnilc[f \i[l^
qbc]b g__nm m_p_l[f ncg_m_[]b s_[l ni jlipc^_ ^cl_]ncih [h^ ip_lmcabn+

Pb_ \i[l^ ]ihmcmnmi` @ih >[mb[g( Alh >[rn_l( >i\ Iog`il^( @_l_e
Llch]_ [h^ ?b[lf_m Ocgjmih( qbi l_]_cp_ hi l_goh_l[ncih `il nb_clm_l*
pc]_ ih nb_ \i[l^+

PK =HH JAS SEJA >KKG =J@ P=LA ?QOPKIANO

Kol l_]_hn cmmo_mb[p_ ][llc_^ nb_ [hhioh]_g_hn nb[n ?Oa HSXOqcff ihfs \_ [^p_lncmcha
[h^ m_ffchag[n_lc[f l_f[ncha ni nb_ j[lnc]of[l nb_g_ i` _[]b cmmo_+Pb_ ]igjf_n_ fch_ i`
\iiem [h^ n[j_m \s @ih >[mb[g( Alh >[rn_l( >i\ Iog`il^( @_l_e Llch]_ [h^ ?b[lf_m
Ocgjmih qbc]b ?Oa HSXOb[^ ][llc_^ ch nb_ j[mn qcff hiq \_ [p[cf[\f_ nblioab nb_ miol]_m
fcmn_ \̂_fiq7

@ih >[mb[g( Alh >[rn_l
[h^ ?b[lf_m Ocgjmih7

Ehn_alcnsLo\fc][ncihm
L+K+>ir V
Ii\cf_( =H 033.3

>i\ Iog`il^7

Hc`_?b[ha_lm
L+K+>ir //615
Bn+H[o^_l^[f_( BH
00002

@_l_e Llch]_7

@_l_e Llch]_ Lo\fc][ncihm
L+K+>ir .10-3
Bn+H[o^_l^[f_( BH
000-/



/3 8./7 *'; i` chn_hm_mjclcno[fq[l`[l_ [h^ oh*
jl_^c]n[\f_ _p_hnm(ih_ g[dil [l_[ i` iol fcp_mqbc]b
cmoh^_l [nn[]e cmiol gch^m+ Pb_ \[nnf_ [ff ?blcm*
nc[hm jl_m_hnfs `[]_ cmmn[scha g_hn[ffs b_[fnbs
[gc^mn nb_ chn_hm_^[cfs ]ih`fc]n i` nb_ qilf^ ch
qbc]b q_ fcp_+

O]lcjnol_ b[m go]b ni m[s [\ion nb_ gch^ i` [
?blcmnc[h( [h^ ch Ajb_mc[hm1( L[of m[smmig_nbcha
p_ls pcn[f7

=h^ \_ l_h_q_^ ch nb_ mjclcni` siol gch^8
=h^ nb[n s_ jon ih nb_ h_q g[h +++ &pm+/0(
J=O'+

Kol ai[f ch nbcmmno^s cmni i``_l mig_ jimcncp_
mn_jmq_ ][h n[e_ niq[l^ mn[scha g_hn[ffs b_[fnbs+

:.'8 /7 3462'1&

=mq_ \_ach iol mno^s(Eq[hn ni f[s mig_ `ioh^[*

5-==15-

ncihm+Bil nb_ `clmǹ oh^[g_hn[f jichn( f_n%mfiie [n
Dim_[ 6747

Pb_ ^[sm i` johcmbg_hn b[p_ ]ig_(
Pb_ ^[sm i` l_nlc\oncih b[p_ ]ig_(
H_n Eml[_fehiq nbcm 
Pb_ jlijb_n cm[ `iif(
Pb_ chmjcl_^ g[h Wg[h i` nb_ mjclcnYcm̂ _g_hn_^+

&J=O'

Pb_ \[mc] ko_mncih nb[n q_ gomn `[]_( j_lb[jm
miih_l nb[h q_ l_[fct_( cm7!Sb[n cmhilg[f;! [h^
!Sbi cm]l[ts;! D\q_ g_[mol_ \s nb_ qilf^%m mn[h*
^[l^m( q_ [l_ ch nlio\f_+ Oe_jnc]mm[s ni om( !Uio
g_[h sio l_[ffs \_fc_p_ F_mom[lim_ `lig nb_ ^_[^(
nb[n I[ls q[m [ pclach [h^ nb[n nb_ Difs Ojclcn
aoc^_msio ni^[s; Uio%l_ ]l[tsf!

Hce_ iol gi^_lh qilf^( Eml[_fch Em[c[b%mncg_ b[^
mi ^_j[ln_^ `lig nb_ \c\fc][f mn[h^[l^ nb[n cn[fmi
]ihmc^_l_^ nb_ g[h i` nb_ Ojclcn ni \_ ^_g_hn_^+
Pb_ O]lcjnol_m [fmi [nn_mnnb[n ch Dcmncg_( F_momq[m

"#



[]]om_^ i` \_cha ^_g_hn_^ il ]l[ts( [fiha qcnb
g[hs inb_l ai^fs J_q P_mn[g_hn j_ijf_+

=mCi^%mmn[h^[l^m [l_ fimn[h^ g_h ch]l_[mchafs
[]]_jn [ bog[hcmnc] mn[h^[l^ i` qb[n cmlcabn [h^
qliha( ]ih`omcih qcff gofncjfs ch nb_ qilf^+ Pb_
>c\f_ jlijb_mc_m i` nb_ ^[s qb_h g_h qcff ][ff
^[leh_mm fcabn [h^ fcabn ^[leh_mm+Pb[n cmofncg[n_
]ih`omcih S_ [l_ hiq fcpcha ch mo]b [ ^[s( \on Ci^
cmm__echa ni l[cm_ oj [ j_ijf_ qbi [l_ g_hn[ffs(
_gincih[ffs( jbsmc][ffs [h^ mjclcno[ffs b_[fnbs [h^
mioh^+

BA=N =J@ IAJP=H EJOP=>EHEPU

= m_]ih^ `oh^[g_hn[f jichn E q[hn ni g[e_ cm
nb[n [fgimn [ff bog[h jli\f_gm [l_ liin_^ ch mig_
`ilg i` `_[l+ Pb_ >c\f_ m[smnb[n `_[l b[m nilg_hn+ .
Fibh 17.5 m[sm( ! +++ nb_ ih_ qbi `_[lm cm hin
j_l`_]n_^ ch fip_+! Eh inb_l qil^m( b_ cm[`l[c^ ni
fip_ il ni ij_h oj+ I[hs j_ijf_ [l_ [`l[c^ ni^[s+
Pb_s [l_ [`l[c^ i` ^scha8 [`l[c^ i` fcpcha+=`l[c^ ni
ai ion i` nb_ biom_8 [`l[c^ ni mn[s big_+ =`l[c^ ni
a_n g[llc_^8 [`l[c^ nb_s qih%n a_n g[llc_^+ ?blcm*
nc[hm[l_ hin _r_gjn `lig nb_m_̀ _[lm+

Iimn i` om _rbc\cn _gincih[f chmn[\cfcns\_][om_
q_ [l_ ][oabn \_nq__h nqi \[mc] `_[lm+Pb_ `clmncm
nb_ !`_[l i` [\miljncih!8 nb[n cm(nb_ `_[l i` fimcha
siol c^_hncns+++ !mig_\i^s%m aicha ni mi[e g_ oj+!
Pb_ m_]ih^ `_[l cmnb_ !`_[l i` cmif[ncih(! nb_ `_[l i`
\_cha f_`n [ff [fih_+ Pb_ l_[mih mi g[hs i` om[l_

/3

_gincih[ffs [h^ g_hn[ffs ohmn[\f_ cm\_][om_ q_
\ioh]_ `lig ih_ i` nb_m__rnl_g_m ni nb_ inb_l+

Uio m[s ni siol bom\[h^( !Kb( bih_s( Eq[hn sio
ni fip_ g_( e__j g_( [h^ b_fj g_+ Edomnq[hn ni \_
siolm E q[hn ni \_ siol ^_pin_^ qc`_ !

D_ m[sm(!Ke[s+!
Pb_h [ mcno[ncih[lcm_m[h^ nb_ `_[l i` [\miljncih

bcnm+Ob_ m[sm(!E ^ih%nq[hn ni \_ siolm nb[n go]b E
q[hn gs iqh c^_hncns+ E%g [ j_lmih( nii( sio
ehiq !

Oqchacha ni nb_ mc^_ijjimcn_ [\miljncih( q_ _h^
oj cmif[n_^ [h^ [fih_+ S_ b[p_ iol c^_hncns[h^ iol
jf[]_ [h^ q_ b[p_ `ch[ffs \_[n _p_ls\i^s i`` mi q_
][h mn[h^ [fih_+ =h^ hiq nb_l_ cmhi ih_ qcnb om+

Pb_m_ nqi `_[lm*nb_ `_[l i` [\miljncih [h^ nb_
`_[l i` cmif[ncih*[l_ \[mc] ch [ff [l_[m i` iol fc`_+
Pb_s mol`[]_ ch iol g[llc[a_( ch iol di\( ch iol
j[l_hn*]bcf^ l_f[ncihmbcjm+ Pb_ qbif_ ko_mncih i`
ohcns ch nb_ ?bol]b ][h _p_h \_ ^_m]lc\_^ ch n_lgm
i` nb_m_nqi `_[lm+= alioj ^i_mh%nq[hn ni \_ mi[e*
_^ oj chni [hinb_l ^_higch[ncih( \on h_cnb_l ^i_m cn
q[hn ni q[fe [fih_+

Pb_m_ nqi `_[lm jl_p_hn om`lig _hn_lcha chni [
b_[fnbs jf[]_ ch fc`_+Pb_ hilg[f ?blcmnc[h fc`_ cm[
\[f[h]_ \_nq__h jlij_l \_fihacha [h^ jlij_l c^_h*
ncns mi nb[n q_ [l_ q[fecha ch qb[n E qiof^ ][ff
!_kocjicm_+! Akocjicm_ g_[hm [ \[f[h]_^ nqi*
f_aa_^ q[fe+ Pb[n g_[hm cncmcgjiln[hn ni f_n mig_
j_ijf_ [\mil\ om[h^ _ko[ffs [m cgjiln[hn nb[n q_
f_[lh biq ni e__j iol ch^cpc^o[f c^_hncns+Djcm_mm_h*
nc[f nb[n q_ ]ig_ ni nb[n jimcncih i` \[f[h]_ il
!_kocjicm_+!

I_hn[f b_[fnb ]ig_m qb_h nb_m_nqi nbcham*
ehiqcha qbi q_ [l_ [h^ qbi q_ \_fiha ni*
[l_ \lioabn nia_nb_l ch [ jlij_l \[f[h]_+
N_g_g\_l iol ij_hcha m]lcjnol_ ch Ajb_mc[hm*!>_
l_h_q_^ ch nb_ mjclcni` siol gch^ [h^ +++ jon ih
nb_ h_q g[h! &pm+/0( J=O'+ Pb_ h_q m_f`cmhin
[`l[c^ i` \_cha [\mil\_^( hil cmcn [`l[c^ i` \_cha
fih_fs( `il nb_ h_q m_f c̀mch]iljil[n_^ chni nb_ >i^s
i` ?blcmn+Pb_ h_q m_f`b[m f_[lh_^ cnmc^_hncns+

BERA OPALO PKS=N@O IAJP=H DA=HPD

Jiq Eq[hn ni i``_l `cp_ SWWONSK^Omn_jmnb[n q_
][h n[e_ ni chmol_g_hn[f b_[fnb+ Pb_h E%ffacp_ `cp_
VYXQ&\KXQOai[fm ni qile ih qbc]b [l_ ^_mcah_^ ni
\lcha omni nbcmc^_[f jimcncih i` !_kocjicm_+! G__j ch
gch^ nb[n nbcmcm[ jlial_mmcp_ q[fe ch qbc]b q_ [l_
f_[lhcha biq ni \_ [\mil\_^ [h^ biq ni \_ [h ch*
^cpc^o[f [m q_ m__eiol jf[]_g_hn ch nb_ >i^s i`
?blcmn [h^ [mq_ ai ih ch Ci^+

=LNcf .646



)' 3O \OKV' Pb_ `clmnmn_j cm`ioh^ ch Ajb_mc[hm
17.27

>on mj_[echa nb_ nlonb ch fip_( q_ [l_ ni
aliq oj ch [ff [mj_]nm chni Dcg( qbi cmnb_
b_[^( _p_h ?blcmn &J=O'+

Pb_ `clmnnbcha nb[n q_ b[p_ ni ^i c` q_ q[hn ni \_
g_hn[ffs b_[fnbs cmni \_ l_[f+ Pbcm cmh%n_[ms+ Djcm
_mj_]c[ffs b[l^ c` sio [l_ [ jl_[]b_l \_][om_ ih_ i`
nb_ ac`nmsio ain qb_h sio q_l_ il^[ch_^ q[m ig*
hcm]c_h]_ Sb_h sio [l_ [ gchcmn_l( sio [l_ moj*
jim_^ ni ehiq _p_lsnbcha 

Oig_\i^s [memg_( !>linb_l Iog`il^( qb[n ^i
sio nbche [\ion Iim_m% `clmn]iomch qbi g[llc_^
Fibh ih nb_ nbcl^ ^[s i` nb_ `clmngihnb i` Jcm[h;!

E m[s( !E ^c^h%n_p_h ehiq Iim_m RKN [ ]iomch !
Sb[n [ dis cncmni \_ l_[f+ Sb[n [ dis ni \_ [\f_ ni
domnm[s( !E ^ih%n ehiq+! >on gimn i` om[l_ [`l[c^ ni
\_ l_[f \_][om_ q_ [l_ [`l[c^ j_ijf_ qcff l_d_]n om
qb_h nb_s l_[ffs a_n ni ehiq om+Oi q_ bc^_ \_bch^
qb[n E][ff !G'C'8'!&`O\LKVSdON \OVSQSY_]QK\LKQO'
Sb_h sio mn[lnni \_ l_[f qcnb inb_lm( sio miih `ch^
ion biq go]b R+N+C+ ]ig_m ion i` siol gionb [h^
biq _gincih[ffs ohb_[fnbs sio l_[ffs q_l_+ Uio
\_ach ni m__biq go]b sio q_l_ domnjf[scha nb_
!moj_l*mjclcno[f! lif_( q_[lcha nb_ !]b[lcmg[nc]
alch+! Pb[n%mnb_ mgcf_ q_ j[mn_ ih qb_h j_ijf_ [me
om biq q_ [l_ [h^ q_ mgcf_ [h^ m[s( !Kb( `ch_(!
_p_h nbioab q_ [l_ \f__^cha ih nb_ `fiil+ JGOl_`om_
ni \_ l_[f+ S_ [fq[sm nls ni \_ !mjclcno[f(! [h^ hin
f_n [hsih_ ehiq biq go]b q_ l_[ffs boln+

Pb_l_ [l_ g[hs mcno[ncihm ch qbc]b q_ `ch^
iolm_fp_m n_gjn_^ ni jf[s nb_ lif_+ Pb_ qc`_ qbi
nlc_mni jf[s nb_ j[ln i` nb_ m_l_h_ [h^ mo\gcmmcp_
qc`_( [fq[sm ch ]ihnlif( h_p_l [hs jli\f_gm( [fq[sm
koc_n [h^ mq__n+Kl nb_ g[h qbi cmdomn[ hc]_( hil*
g[f aos( ohncf b_ cmil^[ch_^ [m [h _f^_l+ Sb_h b_
q[m [ hilg[f j_lmih( b_ f[oab_^( die_^ [h^ q[m
a_h_l[ffs [ aii^ aos+ Pb_h [ff i` [ mo^^_h( [`n_l il*
^ch[ncih( b_ a_nm[ff m_lciom [h^ mjclcno[f+ H_n g_
acp_ sio ih_ bchn7 D\sio q[hn ni \_ g_hn[ffs
b_[fnbs( domn\_ h[nol[f+ H_n Ci^ \_ moj_lh[nol[f 
Ci^ q[hnm omni \_ l_[f+

*' 4YXP\YX^ cY_\]OVP' Pb_ m_]ih^ nbcha q_ ][h ^i
ni \_ g_hn[ffs b_[fnbs cmni ]ih`lihn iolm_fp_m `clmn+
!Iog`il^( sio%l_ [ fc[l+ Uio m[c^ nb_l_ q_l_ nq_hns
nbiom[h^ j_ijf_ [n nb_ m_lpc]_+Pb_l_ q_l_h%n nq_h*
ns nbiom[h^8 nb_l_ q_l_ ihfs hch_ nbiom[h^+!

!>on E domnq[hn_^ ni bihil nb_ Hil^ !
?[ff cnqb[n cncm*_r[aa_l[ncih( fscha ?ih`lihn[*

ncih ch nb_ l_[fg i` g_hn[f [h^ _gincih[f b_[fnb cm[
q[s i` fc`_+?ih`lihn[ncih g_[hm nb[n q_ mj_[e nb_
nlonb ch fip_ ih_ ni [hinb_l( \on q_ ^ih%n mj_[e ni
ih_ [hinb_l ohncf q_ mj_[e ni iolm_fp_m `clmn+D\sio
]ih`lihn siolm_f` `clmn(nb_h sio ][h ]ih`lihn inb_lm
[h^ inb_lm ][h ]ih`lihn sio+ Pb_ qilmn nbcha ch nb_
qilf^ nb[n ][h b[jj_h ni [ j_lmih cmnb[n b_ cmif[n_m
bcgm_f` [h^ ai_m bcmiqh q[s( l_`omcha ni ]ih`lihn
bcgm_f` il ni []]_jn ]ih`lihn[ncih `lig inb_lm+

uX
s'

+' =OK\X ^Y _XaSXN' Jog\_l nbl__ cmni f_[lh ni
ohqch^+ P[e_ ncg_ ni l_f[r+ Uio ^ih%n [fq[sm b[p_
ni \_ !mjclcno[f+! E g__n j_ijf_ qbi m[s( !>linb_l
Iog`il^( E h_p_l l_[^ [hsnbcha \on nb_ >c\f_+!

E m[s( !Lf_[m_ ^i g_ [ `[pil [h^ [n f_[mn l_[^
COKNO\"] 5SQO]^ ! Uio ][h ihfs nolh mjclcno[f
nbl_[^m oj mi ncabn( [h^ nb_h nb_s mnlcj+Uio%p_ ain
ni f_[lh ni ohqch^+ Pb[n g_[hm [`n_l [ l_[ffs aii^
g__ncha( ai big_( fc_ ih nb_ ]io]b [h^ nolh ih nb_
mn_l_i qcnb mig_ fcabn ]f[mmc][f gomc]+ Pb_ Hil^
qih%n ai [q[s D_%ff\_ lcabn nb_l_+

E q[m gchcmn_lcha [n [ ]ih`_l_h]_ ih]_ [h^ E b[^
\__h aicha `lig mohlcm_ohncf [`n_l gc^hcabn+ E q[m
mn[h^cha ch nb_ fi\\s i` gs bin_f( q[cncha `il nb_
_f_p[nil fce_ [ tig\c_( [h^ [ aos ][g_ oj [h^ m[c^
ni g_( !>linb_l( ]iof^ sio jl[s `il g_;!

E `_fn fce_ m[scha( !@ih%n m[s [hsnbcha mjclcno[f ni
g_ ! =n nb[n jichn( [\ion [ff E q[m ][j[\f_ i` ^icha
q[m `ch^cha gs q[s ni nb_ \_^+

Oig_ncg_m nb_ gimn mjclcno[f nbcha sio ][h ^i cm
ai ni \_^+ En%m[g[tcha qb[n b[jj_hm qcnb _cabn
biolm mf__j+Uio a_n oj [h^ `ch^ ion nb[n Ci^ cmmncff
ih nb_ nblih_ H_[lhcha ni ohqch^ cm[h cgjiln[hn

M *GF KAGIB@K%'HIDE$ DJ< F<KDGF<E?<L GAHI<L@I<F? A<JKDFB!



mn_j niq[l^m g_hn[f b_[fnb+
,' 5S]MO\X K\OK] YPMYX^\YVSX cY_\ VSPO'Eh Ajb_*

mc[hm17//( q_ l_[^7

Pb[n ch l_`_l_h]_ ni siol `ilg_l g[hh_l
i` fc`_( sio f[s [mc^_ nb_ if^ m_f`(qbc]b
cm\_cha ]illojn_^ ch []]il^[h]_ qcnb nb_
fomnmi` ^_]_cn+

S_ h__^ ni \_ [q[l_ i` [l_[m ch iol fcp_mqb_l_ q_
[l_ \_cha ]ihnliff_^ \s ]igjofmcih il `il]_*cn g[s
\_ siol ginb_l*ch*f[q il gih_s il m_r il `_[lm il
`ii^ il _p_h l_fcaciom nbcham+Uio h__^ ni n[e_ bif^
i` nb[n nbcha [h^ `ch^ ion qbs cn]ihnlifm sio+

Kh_ g[ch [l_[ i` ]ihnlif cmnb_ `_[l i` g[h+ @i
sio ehiq nb_l_ [l_ j_ijf_ qbi qcff mcnch [ l_m*
n[ol[hn [h^ _[n [ ]if^ mn_[e nb[n cm[m nioab [m
\iinf_[nb_l \_][om_ nb_s [l_ [`l[c^ ni m[s [hsnbcha;
Pb_ q[cnl_mm ]ig_m \s [h^ m[sm( !Diq%m
_p_lsnbcha;! [h^ nb_s l_jfs( !Kb( `ch_( `ch_+!

=hinb_l j_lmih gomn_lm nb_ ]iol[a_ ni n[fe ni bcm
\imm( %%E%gaicha ch nb_l_( [h^ n_ff gs \imm+++ ! [h^
b_ \l_[em ion ch [ ]if^ mq_[n [h^ bcmb_[ln jioh^m ch
bcmnbli[n ohncf b_%mj[l[fst_^+ Pb[n cmnb_ `_[l i`
g[h( [h^ ]ihnliffcha `il]_m fce_ nb[n ch iol fcp_m][h
jl_p_hn om `lig \_cha mjclcno[ffs [h^ _gincih[ffs
b_[fnbs+

-' 3O ^\KX]ZK\OX^' Pb_ `c`nb mn_j niq[l^m g_hn[f
b_[fnb cmni ij_h iolm_fp_m ]igjf_n_fs ni Ci^+ Pb[n
cmqb[n cm][ff_^ !nl[hmj[l_h]s+! Djg_[hm sio bc^_
hinbcha `lig Ci^ [h^ DcmOih [h^ [ `_q m_f_]nj_i*
jf_ qcnb qbig sio [l_ chncg[n_+ S_ ioabn ni \_
nl[hmj[l_hn ni mig_\i^s+ Oig_ j_ijf_ ioabn ni
ehiq om [m q_ l_[ffs [l_+ Uio m[s( !E ^ih%n q[hn
nb_g ni ehiq g_ [mE l_[ffs [g+ D\nb_s l_[ffs eh_q
g_( nb_s qiof^h%n fip_ g_ [hsgil_ !

"$

Pl[hmj[l_h]s g_[hm nb[n sio `ch[ffs f_n mig_ih_
chni nb_ m_]l_n l_]_mm_mi` siol fc`_+ Uio `ch[ffs f_n
mig_\i^s ehiq [\ion nb_ mchsio ]iggcnn_^ qb_h
sio q_l_ mcrn__h( nb_ bc^^_h [\ilncih il nb_ ncg_
sio ]b_[n_^ ih nb[n _r[g+ Uio b[p_ b[^ cn[ff fi]e_^
oj chmc^_sio [ff nb_m_s_[lm+

Pb_l_ cmhinbcha nb[n Ci^ ][h%n `ilacp_+ Jinbcha 
D_ qcff ]f_[h cn[ff oj [h^ a_n om[ff [^domn_^+>on q_
b[p_ ni \_ qcffcha ni \_ nl[hmj[l_hn qcnb bcg [h^
qcnb inb_lm+

Pb_ O]lcjnol_ m[sm(!Pb_ qc]e_^ `f__ qb_h hi ih_
cmjolmocha( \on nb_ lcabn_iom [l_ [m \if^ [m [ fcih!
&Ll+ /57.( J=O'+ Sb_h sio [l_ nl[hmj[l_hn [h^
sio b[p_ siol []]iohn m_nnf_^ [h^ _p_lsnbcha cm

Xlcabn( sio [l_ \if^+ >on qb_h sio [l_ [`l[c^
mig_\i^s cmaicha ni `ch^ ion nb[n sio q_l_ g[llc_^
[h^ ^cpil]_^( nb[n sio b[^ [ ]bcf^ ion i` q_^fi]e(
nb[n sio li\\_^ nb_ a[m mn[ncih qb_h sio q_l_ mcr*
n__h( cn cm[ g_hn[f \ol^_h [h^ sio%l_ hin `l__+
Pl[hmj[l_h]s cm[h cgjiln[hn mn_j ni g_hn[f b_[fnb+

HKJC*N=JCA CK=HO PK IAJP=H DA=HPD

Jiq nb[n q_ b[p_ m__h `cp_ cgg_^c[n_ mn_jmq_
][h n[e_ niq[l^m g_hn[f b_[fnb( E q[hn ni acp_ `cp_
fiha*l[ha_ ai[fm ni ]ihnchoiomfs qile ih+

#)$ =Y`O 8YN PY\ aRY 9O S]1XY^ PY\ ^ROLOXOPS^]'
Pb[n cmnb_ `clmnai[f+ @i sio ehiq qb[n [ !\l_[^
?blcmnc[h! cm; D_ cmnb_ ih_ qbi `iffiqm nb_ Hil^
\_][om_ D_ cmacpcha ion !\l_[^+! Dj[fq[sm \inb_lm
g_ qb_h mig_ih_ m[sm(!D\sio acp_ "2+-- ch nb_ i`*
`_lcha nihcabn( nb_ Hil^ qcff acp_ sio [ boh^l_^
`if^+! Pb_ acpcha cmaii^( \on qb[n ech^ i` gincp_
^i_m nb[n ech^ i` [jjli[]b chmjcl_;

Kh_ nbcha nb[n Ci^ cmm[scha ni Dcmj_ijf_ ni^[s cm
nb[n q_ ][h hi fiha_l ]ihnlif Dcg+ 9O q[hnm ni ]ih*
nlif om+L_ijf_ m[s( !Hil^( m__ nb[n jligcm_ lcabn
nb_l_ ch nb_ >c\f_*cn%m ncg_ hiq `il sio ni bihil
nb[n jligcm_f! @ih%n^i nb[n Silmbcj Ci^ `il qbi
D_ cm+S_ h__^ ni qilmbcj Dcg _p_h c` D_ q_l_
h_p_l ni acp_ om[hsnbcha+ Jiq E ehiq [ff nb_ O]lcj*
nol_m nb[n jligcm_ Ci^%m jlipcmcih( [h^ Ci^ b[m
\f_mm_^g_ nl_g_h^iomfs( \on nb[n cmhin gs gincp_
`il m_lpcha Dcg+ H_n%mf_[lh ni fip_ [h^ m_lp_ Ci^
`il qbi D_ cm+

#*$ 5YX"^ _]O 8YN PY\ cY_\ ZO\]YXKVKN`KX^KQO'
Pbcmm_]ih^ fiha*l[ha_ ai[f g[s mioh^ fce_ nb_ `clmn(
\on cn cm̂ c``_l_hn+ = j_lmih b[m nb_ g_hn[fcns nb[n
!Ci^%m ih gs mc^_(! mi b_ om_mCi^ `il bcmiqh j_l*
mih[f [^p[hn[a_+ E%p_m__hnbcmb[jj_h ch mig_ g[l*
lc[a_m qb_l_ qcp_m nls ni nl[j nb_cl bom\[h^m [h^ a_n
nb_g m[p_^+ Pb_s f_[p_ ?Oa HSXO ch nb_ \[nbliig(

=LNcf .646



il [ Iog`il^ n[j_ ih nb_ mc^_i` nb_ \_^ qcnb nb_
l_]il^_l [ff l_[^s ni nolh ih+ Sb[n q_ [l_ l_[ffs
nlscha ni ^i cmjf[s Ci^+ S_%l_ omchaCi^( nlscha ni
a_n Dcg ni ^i qb[n q_ nbche D_ ioabn ni ^i( [h^ cn
ihfs ][om_m`lomnl[ncih \_][om_ Ci^ cmh%nfce_fs ni
]iij_l[n_+ Ci^ qcff hin \_ ]ihnliff_^ \s om+

Diq i`n_h q_ nls ni om_ Ci^ S_ m[s( !Hil^(
q_%l_ aicha ih [ mjclcno[f l_nl_[n `il [ ]iojf_ i`
^[sm( [h^ qbcf_ q_%l_ [q[s( q_ q[hn Uio ni n[e_
][l_ i` nb_ biom_+ I[e_ mol_ hi \olaf[lm \l_[e ch(
g[e_ mol_ nb_ ^ia cmm[`_+++ _n]+(! [ff nb_ qbcf_
[mmogcha nb[n nb_ Hil^ cmm[scha( !U_m( I[^[g_+
U_m(I[^[g_+ Emnb_l_ [hsnbcha _fm_sio qiof^ fce_
I_ ni ^i qbcf_ sio%l_ [q[s;! Pb[n g_hn[fcns i`
l_a[l^cha Ci^ [m nb_ b_[^ \onf_l cmb[l^ ni \l_[e
ion i`+ Sb[n%mgil_( qb_h [ j_lmih a_nmni nb_ jf[]_
qb_l_ Ci^ qih%n ^i qb[n b_ nbchemD_ ioabn ni( [
fin i` qliha [nncno^_m\_ach ni mol`[]_*fce_ l_m_hn*
g_hn [h^ [ha_l+ H_n Ci^ \_ Ci^+ @ih%nnls ni ]ih*
nlif Dcg+

#+$A\Kc SX ^RODZS\S^'Pb_ nbcl^ fiha*l[ha_ ai[f cm
ni jl[s ch nb_ Ojclcn+D\sio q[hn ni \_ g_hn[ffs
b_[fnbfs &]ihnl[ls ni nb_ qilf^%m ijchcih' E ]b[f*
f_ha_ sio ni jl[s ch nihao_m l_aof[lfs+ Pb_ j_lmih
nb[n jl[sm ch nb_ Ojclcn f_[lhm biq ni e__j bcmmjclcn
[h^ bcmgch^ `l__ ch Ci^+

Nig[hm 5 m[sm7

=h^ ch nb_ m[g_ q[s nb_ Ojclcn [fmi b_fjm iol
q_[eh_mm_m &f_h^mom [ b[h^ qcnb iol q_[e*
h_mm_m'8̀il q_ ^i hin ehiq biq ni jl[s [m q_
mbiof^( \on nb_ Ojclcn Dcgm_f` chn_l]_^_m `il om
qcnb ali[hcham nii ^__j `il qil^m8

=h^ D_ qbi m_[l]b_m nb_ b_[lnm( ehiqm qb[n
nb_ gch^ i` nb_ Ojclcn cm\_][om_ D_ chn_l]_^_m`il
nb_ m[chnm[]]il^cha ni nb_ qcff i` Ci^+

=h^ q_ ehiq nb[n Ci^ ][om_m [ff nbcham ni
qile nia_nb_l `il aii^ ni nbim_qbi [l_ ][ff_^ []*
]il^cha ni Dcm joljim_ &pmm+/3*/5( J=O'+

Sb_h nb_ Difs Ojclcn chn_l]_^_m ch sio( D_
^i_mh%n̂i cn[]]il^cha ni cY_\ qcff8 D_ ^i_m cnKMMY\&
NSXQ ^Y ^RO aSVVYP 8YN' Pb[n cmqbs g[hs ncg_m
jl[scha ch nb_ Ojclcn qcff l_f_[m_ sio `lig nbcham
qbc]b sio b[p_ hi c^_[ [l_ mollioh^cha sio+

Pb_ O]lcjnol_ m[smnb[n b_ nb[n mj_[em ch [hinb_l
nihao_ cmh%nmj_[echa ni g[h( \on ni Ci^+ D_ cm
mj_[echa gsmn_lc_mni Ci^ ch nb_ Ojclcn+S_ h__^ `il
Ci^ ni b_[l nb_ gsmn_lc_mi` iol mjclcnmnb[n q_ [l_
oh[\f_ ni oh^_lmn[h^+

I[hs ncg_mCi^ b[m [hmq_l_^ siol jl[s_l ch [
q[s sio ^c^h%nq[hn Dcg ni [hmq_l il ch [ q[s sio
^c^h%n_rj_]n Dcg ni [hmq_l+ Eh `[]n( g[hs ncg_mD_

5-==15-

[hmq_l_^ [h^ sio ^c^h%n_p_h ehiq cn+Uio q_hn
lcabn ih j[mn cn+

#,$ 3O \OXOaON SX cY_\ WSXN' Pb_ `iolnb ai[f cm
`ioh^ ch Ajb_mc[hm17/57 !>_ l_h_q_^ ch nb_mjclcni`
siol gch^+! @i_m nbcmb[jj_h chmn[hn[h_iomfs; En
qiof^ \_ hc]_ _\nb_ Hil^ domn̂ lijj_^ [ h_q gch^
chni iol b_[^ qb_h q_ [l_ m[p_^( \on cn^i_mh%nb[j*
j_h nb[n q[s+ Uio ]ig_ ni nb_ Hil^ [`n_l nbclns*
m_p_hs_[lm i` fcpcha ch nb_ qilf^( [h^ nb_ `clmnnbcha
nb_ Hil^ ^i_m cmjch [ \ca mcah ih sio nb[n m[sm7
!Lf_[m_ _r]om_ nb_ ch]ihp_hc_h]_ qbcf_ nbcmgch^ cm
oh^_l l_]ihmnlo]ncih+! Pb_h D_ ]ig_m ch qcnb Dcm
\off^it_l [h^ jfiqm( f_p_fm(]b[ha_m [h^ l_[ll[ha_m+
D_ m]l[g\f_m [h^ ohm]l[g\f_m( [h^ [ff i` [ mo^^_h
sio ]ig_ ion qcnb nbcmmnl[ha_ jb_hig_hih ][ff_^
!nb_ gch^ i` ?blcmn+! Oi sio b[p_ nb_ gch^ i`
?blcmn( \on sio [l_ q[fecha ch [h [fc_h mi]c_ns+Pb_
qilf^ cmaicha ih_ q[s qbcf_ sio%l_ aicha [hinb_l+
Pb_s m[s( !Sb[n%m nb_ g[nn_l qcnb sio; Uio%l_
[fq[sm \o]echa nl[``c] !

Uio m[s( !U_m( nb[n%mlcabn+ Uio ][h e__j aicha
nb[n q[s _\sio q[hn( \on E%p_\__h nb_l_+ E%gaicha
nbcmq[s !

#-$ 3O ]O\SY_] KLY_^ cY_\ aKVU aS^R 8YN' I[n*
nb_q .. m[sm(! +++ nb_ echa^ig i` b_[p_h mo``_lm
pcif_h]_( [h^ pcif_hn g_h n[e_ cn\s `il]_! &pm+./(
J=O'+ Kol `c`nb fiha*l[ha_ ai[f cmni \_ m_lciom
[\ion iol q[fe qcnb nb_ Hil^+ @ih%n̂ i cnb[f`q[s+
Kh_ i` nb_ nbchamnb[n jli^o]_m g_hn[f [h^ _gi*
ncih[f chmn[\cfcnscm[ g[h qbi b[m ih_ `iin ih nb_
mifc^ _[lnb i` Ci^%mGcha^ig [h^ nb_ inb_l ih_ ch
nb_ liq\i[n i` qilf^fs ]cl]ogmn[h]_+ Pb[n qiof^
g[e_ [hsih_ [ fcnnf_h_lpiom+ D\sio%l_ aicha ni \_ [
?blcmnc[h( a_n \inb `__n ih nb_ n_ll[ `clg [ i` Dcm
Gcha^ig [h^ jomb nb_ liq\i[n [q[s+ P_ff nb_
qilf^ aii^*\s_+ Pb[n ch cnm_f\̀lcham omj_[]_ [h^
g_hn[f b_[fnb 

Ci^%mofncg[n_ ai[f cmni b[p_ [ j_ijf_ qbi [l_
[\f_( ch nb_ gc^mn i` [ a_h_l[ncih nb[n b[m fimncnm
\_[lcham( ni g[chn[ch b_[fnb [h^ mn[\cfcnsch _p_ls
[l_[ i` nb_cl fcp_m*jbsmc][f( g_hn[f [h^ mjclcno[f+
Kol g_hn[f b_[fnb [h^ _gincih[f mn[\cfcns ][h \_
g_[mol_^ \s nb_ [ngimjb_l_ i` iol []]_jn[h]_ [h^
fip_ ih_ `il [hinb_l+ I[s Ci^ al[hn omnb_ jlcpcf_a_
i` \_cha [ b_[fnbs j_lmih( _``_]ncp_fs `oh]ncihcha [m
j[ln i` [ b_[fnbs ]iggohcns*Ci^%m [hmq_l `il iol
a_h_l[ncih+ U

P[j_ =p[cf[\f_
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TOMŶP4R\S]^SKVV]KVVNWOX^KVROKV^R%]OO^ROLKMUZKQOYP
^RS] WKQKdSVVO'

 !



4?HC 5C<1=GKC:?MC GAPFC4LKPF
? NCEQI?NH<IKLDTLQNOMGNGPQ?IBGCP"

@d`eoWdWZZ[Z c[Wikh[ e\ if_h_jkWb]hemj^ \hec .5@ 19:5 Xo ikXiYh_X_d] je ekh OWf[ e\ j^[
Hedj^+ Tek m_bbh[Y[_l[ ed[ jWf[ [WY^ cedj^ j^Wj _i YWh[\kbboi[b[Yj[Z \eh oek Xo j^[ [Z_jehi e\
.5@ 19:5 HW]Wp_d[+

.5@ 19:5 OWf[ e\ j^[ Hedj^ J\\[hi +++

< A<HDGD<MQJD>@+OWf[ e\ j^[ Hedj^ c[iiW][i Wh[\hec j^[ iWc[ c[d m^ei[ Whj_Yb[ioek [d*
`eo _d.5@ 19:5$
<I @I>JPM<BDIB RJM?+ OWf[ e\ j^[ Hedj^ c[iiW][i cej_lWj[ j^[ b_ij[d[h WdZ]_l[ fhWY*
j_YWb̂[bfi je [l[hoZWo fheXb[ci+
I@Q@M*=@AJM@*M@G@<N@?H@NN<B@N+OWf[ e\ j^[ Hedj^ YWii[jj[i Wh[ \h[i^) j_c[bo WdZ
^Wl[ d[l[h X[[d cWZ[ WlW_bWXb[j^hek]^ .5@ 19:5 HW]Wp_d[+
< NK@>D<GKMD>@+OWf[ e\ j^[ Hedj^ _i edbo"0+2- f[h cedj^) Yecfb[j[+ qKWoc[dj _i Zk[ kfed
h[Y[_fj e\ [WY^ jWf[+ OWf[i Wh[ dej h[jkhdWXb[+rKWoc[dj ckij X[ _dP+N+\kdZi ZhWmded W
Pd_j[Z NjWj[i XWda+qJ\\[h WlW_bWXb[edbo_dj^[ P+N+WdZ>WdWZW+r

5C<1=GKC:?MC LDPFC4LKPF
Oe ehZ[h Y^[Ya Xen ed fW][ 0. +



>kj ekj WdZ cW_bje7 .5@ 19:5 HW]Wp_d[) K+J+ =en U) HeX_b[) <G 033.3+
Pi[ oekh WYYekdj dkcX[h je if[[Z ^WdZb_d]e\ oekh ehZ[h "=55 _dijhkYj_edi X[bem+'(
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*COP LD
5CS =GKC

46*+6 ,462

@dj[h oekh dWc[) WZZh[ii WdZj^[ Wcekdj e\ oekh Yedjh_Xk*
j_ed ed j^[ \ehc X[bem+>edjh_Xkj_edi je .5@ 19:5 HW]Wp_d[
Wh[ jWn Z[ZkYj_Xb[+ @WY ÊWdkWhom[%bbcW_boek WijWj[c[dj
e\ oekh Yedjh_Xkj_edi+ O^Wdaoek \eh oekh ikffehj+

G[j ki adem _\ oek Wh[ Y^Wd]_d] oekh WZZh[ii+ @WY ô[Wh
j^ekiWdZi e\ .5@ 19:5 _iik[i Whh_l[ Wj WZZh[ii[i m^[h[
h[WZ[hi de bed][h b_l[+ Kb[Wi[ ^[bf ki Xo Y^[Ya_d] j^[
WZZh[ii*Y^Wd][ Xen ed j^[ \ehc X[bem WdZfh_dj_d] oekh d[m
WZZh[ii _dj^[ ifWY[ fhel_Z[Z+ R[%Z ^Wj[ je bei[ jhWYae\ oek+

>^[Ya j^[ Wffhefh_Wj[ Xen&i' ed j^[ \ehc X[bem WdZfh_dj oekh
dWc[ WdZWZZh[ii _dj^[ ifWY[ fhel_Z[Z+ .5@ 19:5 HW]Wp_d[
_i i[dj m_j^ekj Y^Wh][ WdZ_i ikffehj[Z Xo j^[ lebkdjWhoYed*
jh_Xkj_edi e\ _ji h[WZ[hi+ OWf[ e\ j^[ Hedj^ Yeiji "0+2- f[h
cedj^ &i[[ WZ\eh ceh[ _d\ehcWj_ed'+

*CDLNC>LQ 4LRC """

1D>LQ =GOF PL +LKPNG@QPC"""
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=%Z [hi ^ebZ . o[Wh &.. _iik[i' e\ .5@Dd CNO 19:5 WdZfhel_Z[ Wd[nY[bb[dj mWoje
eh]Wd_p[ oekh fWij _iik[i+
IR*= "2+62

=@NO JA .+1 1,.+
=[ij e\ .5@ 19:5 _iik[i YedjW_dj^[
ceij fefkbWh =_Xb[ j[WY^_d] Whj_Yb[i
fkXb_i^[Z _d .5@ 19:5$
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HWo %43+ >b[Wd_d] Pf Jkh A_dWdY[i
Ekd[ %43 T_[bZ_d] je >^Wd][
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N[fj+ %43 >ecckd_jo R_jd[ii
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Iel+ %43 Hki_Y WdZRehi^_f
?[Y+ %43 >^h_ijcWi Diik[
EWd+%44 Khef^[Yo
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Ekd[ %44 AW_j^
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N[fj+ %44 Jl[hYec_d] M[`[Yj_ed
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HWh+%45 Jl[hYec_d] A[Wh
<fh_b%45+ AWj^[h^eeZ WdZDZ[dj_jo
Ekd[ %45+ G[WZ[hi^_f
Ekb+,<k]+%45+ Nkcc[h Diik[ &B[d[hWb'
N[fj+ %45++ O^[ NekhY[ e\ <XkdZWdY[
JYj+ %45 < I[m @lWd][b_ic
Iel+ %45 Hej_l[i WdZ<jj_jkZ[i
?[Y+ %45 B[d[hWb Ddj[h[ij
EWd+%46+ N[hl_d]
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