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‘rrdrrldmsr+�mdtqnknfhb‘k�dw‘lhm‘shnm+�mdtqnorxbgnknf,
hb‘k� ‘rrdrrldms+� ‘mc� mdtqnhl‘fhmf� ‘qftldmsr-� Hm� ‘cch,
shnm+� bdqdaqnrohm‘k� fithc� ’BRE(� ahnl‘qjdqr� ’@β31+� S‘t+�
‘mc�O,S‘t�kdudkr(�‘qd�s‘jdm�hmsn�‘bbntms+�vgdm�‘u‘hk‘akd+�
trhmf�oqduhntrkx�cdrbqhadc�bqhsdqh‘�Z5\-

Oqna‘mcr� ‘qd� dhsgdq� rbqddmdc� ax� R‘mfdq� rdptdmbhmf�
‘mc� pt‘mshs‘shud� ltkshokdw� OBQ� ne� rgnqs� fitnqdrbdms� eq‘f,
ldmsr�’PLORE(�enq�o‘sgnfdmhb�u‘qh‘msr�hm�@OO+�ORDM0+�nq�
ORDM1�oqhnq�sn�VDR�nq�ax�sgd�hmsdqoqds‘shnm�ne�VDR�c‘s‘�
nq� ansg-� B‘qqhdqr� ne� o‘sgnfdmhb� u‘qh‘msr� ‘qd� mns� hmbktcdc�
enq�VDR�nq�‘qd�rdbnmc‘qhkx�dwbktcdc�enkknvhmf�VDR�‘m‘kx,
rhr� rn� sg‘s�mnmd�ne� sgd�o‘shdmsr� hmbktcdc� hm� sghr�vnqj� hr�‘�
b‘qqhdq�ne�‘�o‘sgnfdmhb�u‘qh‘ms�hm�@OO+�ORDM0+�‘mc�ORDM1�
‘r�vdkk�‘r� hm�‘� khrs�ne�Ldmcdkh‘m�cdldmsh‘�b‘tr‘shud�fdmdr�
Z5\-�Nudq‘kk+�oqna‘mcr�vhsg�VDR�c‘s‘�‘u‘hk‘akd�bnmrhcdqdc�
hm�sghr�vnqj�oqhnq�sn�RNQK0�u‘qh‘ms�rdkdbshnm�g‘ud�‘�mdt,
qno‘sgnknfhb‘k�ch‘fmnrhr�’0$(+�‘�bkhmhb‘k�ch‘fmnrhr�vhsg�BRE�
@C�ahnl‘qjdqr�hmchb‘shud�ne�@C�’7/$(�Zansg�‘kknvhmf�sxoh,
b‘k�‘mc�‘sxohb‘k�bkhmhb‘k�oqdrdms‘shnmr\�nq�‘�bkhmhb‘k�ch‘fmn,
rhr�ne�sxohb‘k+�‘lmdrshb�enql�ne�@C�’08$(-�Oqna‘mcr�vhsg�‘�
BRE�mns�hmchb‘shud�ne�@C�‘qd�mns�rdkdbsdc�enq�VDR-

Oqna‘mc� qdbqthsldms� enq� VDR� v‘r� odqenqldc� nudq� ‘�
14,xd‘q� odqhnc+� trhmf� sgd� bqhsdqh‘� cd›mdc� ax� sgd� M‘shnm‘k�
Hmrshstsd� ne� Mdtqnknfhb‘k� Chrnqcdqr� ‘mc� Rsqnjd� ‘mc� sgd�
@kygdhldq� Chrd‘rd� ‘mc� Qdk‘sdc� Chrnqcdqr� @rrnbh‘shnm�
’MHMBCR,@CQ@(� bqhsdqh‘� Z15\� ‘mc� toc‘sd� Z16\� ’M‘shnm‘k�
Hmrshstsd� ne� @fhmf� ‘mc� @kygdhldq&r� @rrnbh‘shnm+� MH@@(+�
hmbktchmf�BRE�@C�ahnl‘qjdqr+�vgdm�‘u‘hk‘akd-�std�toodq�
@@N� bqhsdqhnm� v‘r� nqhfhm‘kkx� drs‘akhrgdc� ‘s� 54� xd‘qr� ’enq�
bkhmhb‘k� b‘qd+� OGQB,FL@I� ZOqnfq‘lld� Gnrohs‘khdq� cd�
Qdbgdqbgd�Bkhmhptd�Fçmçshptd�L‘k‘chd�c&@kygdhldq�Idtmd\+�
QAL,/148�ZQdbgdqbgd�AhnLçchb‘kd,/148\+�‘mc�DB@RB@C�
ZDwnld�fl�Bkhmhb‘k�@ookhb‘shnm�ne�RdptdmBhmf�hm�@kygdhldq�
Chrd‘rd\�rstchdr(+�‘mc�sghr�‘fd�bqhsdqhnm�v‘r�rds�‘s�64�xd‘qr�
ctqhmf�sgd�1/07fl1/10�odqhnc�’rtards�ne�DB@RB@C�rstcx(-�

Ctqhmf�sgd�14,xd‘q�odqhnc+�o‘shdmsr�nq�kdf‘k�ft‘qch‘mr�oqn,
uhcdc�hmenqldc�vqhssdm�bnmrdms�enq�fdmdshb�‘m‘kxrdr�‘mc�enq�
oqnuhchmf�ldchb‘k� hmenql‘shnm� hm�‘�bkhmhb‘k� rdsshmf�‘mc.nq�
hm� ‘� qdrd‘qbg� rdsshmf� ’QAL,/148� rstcx+� ‘tsgnqhydc� ax� sgd�
hmrshstshnm‘k�qduhdv�an‘qc�ZHQA\�BOO�ZBnlhsç�cd�Oqnsdbshnm�
cdr�Odqrnmmdr\�O‘qhr�,�Hkd�cd�Eq‘mbd�HH+�OGQB,FL@I�rstcx+�
‘tsgnqhydc�ax�sgd�HQA�BOO�O‘qhr�,�Hkd�cd�Eq‘mbd�HH+�‘mc�sgd�
DB@RB@C�rstcx+�‘tsgnqhydc�ax�sgd�HQA�BOO�Ntdrs�2(-�std�
qdsqnrodbshud� ‘m‘kxrhr� ne� ‘kqd‘cx� fdmdq‘sdc� VDR� c‘s‘� enq�
sgd�btqqdms�rstcx�v‘r�‘ooqnudc�ax�ntq�HQA�BDQCD�’Bnl,
hsç� c&Dsghptd� ontq� k‘� Qdbgdqbgd� rtq� Cnmmçdr� Dwhrs‘msdr� ds�
gnqr�knh�I‘qcç+�mnsh›b‘shnm�1/08,44(-

Fdmdshb�c‘s‘�oqnbdrrhmf�‘mc RNPE��u‘qh‘msr�rdkdbshnm
@kk�u‘qh‘msr�vdqd�cdsdbsdc�hm�sgd�bnmsdws�ne�VDR�odqenqldc�
hm� sgd� M‘shnm‘k� Bdmsdq� enq� Qdrd‘qbg� hm� Gtl‘m� Fdmnlhbr�
rdptdmbhmf�bdmsdq�’BMQFG+�Duqx+�Eq‘mbd(�trhmf�@fhkdms�Rtqd,
rdkdbs�‘kk�dwnmr�gtl‘m�jhsr�‘mc�Hkktlhm‘�rdptdmbhmf�sdbgmnk,
nfx+�‘r�cdrbqhadc�adenqd�Z5\-�Rdptdmbhmf�c‘s‘�vdqd�oqnbdrrdc�
‘r�oqduhntrkx�cdrbqhadc�hm�Mhbnk‘r�ds ‘k-� Z5\+�a‘rdc�nm�AV@+�
F@SJ+� ‘mc� RMOd<� snnkr-� Vd� bnmrhcdqdc� dwnld� c‘s‘� eqnl�
0184�tmqdk‘sdc�@C�oqna‘mcr�qdl‘hmhmf�‘esdq�pt‘khsx�bnmsqnk�
‘r�oqduhntrkx�odqenqldc�hm�ntq�b‘rd,bnmsqnk�‘rrnbh‘shnm�rstc,
hdr�Z8\�‘mc�‘esdq�dwbktrhnm�ne�o‘shdmsr�b‘qqxhmf�‘�khjdkx�o‘sgn,
fdmhb�nq�‘ o‘sgnfdmhb�u‘qh‘ms�hm�‘�Ldmcdkh‘m�cdldmsh‘�fdmd�
Z5\-�Lhmnq�‘kkdkd�eqdptdmbhdr�’L@E(�vdqd�‘mmns‘sdc�eqnl�sgd
fmnl@C� c‘s‘a‘rd+� mnm,Ehmmhrg� Dtqnod‘m� onotk‘shnm� Z17\-�
Vd�dwsq‘bsdc�fdqlkhmd�’‘kkdkhb�q‘shn�Z/-14fl0\+�‘kk�vdqd�dudmst,
‘kkx� gdsdqnyxfntr(� q‘qd� ’L@E� ;� 0$(+� mnm,rxmnmxlntr+� ‘mc�
rokhbd�qdfhnm�RNQK0�u‘qh‘msr�’ML^//20/4-5(-�Vd�bnmrhcdqdc�
‘r�OSU�‘kk�mnmrdmrd+�eq‘ldrghes+�‘mc�b‘mnmhb‘k�rokhbd�rhsd�u‘qh,
‘msr+�hm�‘cchshnm�sn�rokhbd�qdfhnm�u‘qh‘msr�vhsg�‘�cdlnmrsq‘sdc�
d<dbs�nm�rokhbhmf�’nmd�cdrbqhadc�hm�Kd�Ftdmmdb�ds ‘k-�Z18\�‘mc�
nmd�enkknvhmf�tmotakhrgdc�o‘shdms�aknnc�lQM@�‘m‘kxrhr(-�Vd�
‘krn�bnmrhcdqdc�lhrrdmrd�u‘qh‘msr�sg‘s�vdqd�oqdchbsdc�c‘l‘f,
hmf�ax�‘kk�sgqdd�rnesv‘qd�snnkr�‘lnmf�Onkxogdm,1�Z2/\+�Lts‘,
shnm�S‘rsdq�Z20\+�‘mc�RHES�Z21\+�qdedqqdc�sn�‘r�Lhr2�u‘qh‘msr+�
‘r�b‘mchc‘sdr�enq�sgd�‘m‘kxrhr-�Sn�kdrrdm�sgd�gdsdqnfdmdhsx�ne�
sgd� rds� ne� u‘qh‘msr� tmcdq� ‘m‘kxrhr+� vd� qdrsqhbsdc� ntq� ‘m‘kxrhr�
sn�sgd�rdkdbshnm�ne�RNQK0�knrr,ne,etmbshnm�u‘qh‘msr+�m‘ldkx�’h(�
ghfg�bnm›cdmbd�OSUr�’h-d-+�mns�‘<dbshmf�sgd�k‘rs�bnchmf�dwnm�
nq�4/�ao�ne�sgd�odmtkshl‘sd�dwnm(�‘mc�’hh(�b‘mchc‘sd�RNQK0,
Lhr2�u‘qh‘msr�sg‘s�cdlnmrsq‘sdc�‘m�hm uhsqn� knrr,ne,etmbshnm�
d<dbs�’Lhr2,KnE(-�Lnqd�oqdbhrdkx+�Lhr2,KnE�vdqd�cd›mdc�‘r�
q‘qd�Lhr2�u‘qh‘msr�vhsg�‘s�kd‘rs�svn�hm uhsqn�‘rr‘xr�rtoonqshmf�
rtbg� ‘� knrr,ne,etmbshnm� d<dbs� ‘mc� hmbktchmf� ‘s� kd‘rs� nmd� @β�
odoshcd�ld‘rtqdldms-�Vd�qds‘hmdc�sgd�enkknvhmf�sgqdd�Lhr2�
u‘qh‘msr� ‘r� mnm,‘lahftntrkx� Lhr2,KnE� hm� sghr� bnmrdqu‘shud�
‘ooqn‘bg9� b-883B=S+o-’Q221V(+� b-085/B=S+o-’Q543V(� Z22\+�
‘mc�b-0420F=B+o-’F400Q(�Z23\-�Gdqd‘esdq�‘mc�enq�odmdsq‘mbd
drshl‘shnmr+� vd� trd� sgd� sdql� 'KnE„� vgdm� bnmrhcdqhmf� OSU�
oktr�Lhr2,KnE�‘r�‘�fqnto-
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E‘lhkx�ghrsnqx�‘mc fdmdshb�hmudrshf‘shnmr�hm qdk‘shudr
Nudq‘kk+� vd� hmbktcdc� 16 oqna‘mcr� b‘qqxhmf� dhsgdq� ‘�
RNQK0,KnE� hm� sghr� rstcx+� ‘mc� vd� bnms‘bsdc� ‘kk� e‘lhkhdr�
hm� nqcdq� sn� dwsdmc� odchfqdd� hmenql‘shnm+� sgqntfg� sgd�
o‘qshbho‘shnm� ne� sgd� o‘shdms� nq� kdf‘k� ft‘qch‘m+� ‘esdq� oqn,
uhchmf�vqhssdm�hmenqldc�bnmrdms�sn�sgd�QAL,/148�rstcx-�
Bkhmhb‘k� rs‘str� ‘mc� @@N� enq� ‘<dbsdc� qdk‘shudr� nq� btq,
qdms� ‘fd� enq� tm‘<dbsdc� qdk‘shudr� vdqd� nas‘hmdc� ‘s� kd‘rs�
enq�rhakhmfr�‘mc�o‘qdmsr�ne�oqna‘mcr�‘mc+�vgdm�onrrhakd+�
enq�‘tmsr+�tmbkdr+�‘mc�fq‘mco‘qdmsr-�Ansg�o‘qdms‘k� rhcdr�
vdqd�rxrsdl‘shb‘kkx�hmudrshf‘sdc�dudm�vgdm�sgd�oqdrdmbd�
ne�‘m�‘<dbsdc�o‘qdms�rtffdrsdc�‘�tmhk‘sdq‘k�sq‘mrlhrrhnm-�
Vgdm�sgd�bkhmhb‘k�dw‘lhm‘shnm�v‘r�mns�onrrhakd+�‘�ognmd�
hmsdquhdv�v‘r�odqenqldc-�Chrd‘rd�rs‘str�v‘r�rds�‘r�onr,
rhakd�nq�oqna‘akd�@C�‘bbnqchmf�sn�sgd�MHMBCR,@CQC@�
bqhsdqh‘� Z15\+� lhrrhmf+� nq� tm‘<dbsdc� a‘rdc� nm� ‘u‘hk‘akd�
bkhmhb‘k� hmenql‘shnm� eqnl� ldchb‘k� bg‘qsr� enq� ‘<dbsdc�
qdk‘shudr�‘mc�eqnl�‘u‘hk‘akd�bkhmhb‘k�hmenql‘shnm�nq�ognmd�
hmsdquhdvr�enq�tm‘<dbsdc�qdk‘shudr-�Dudqx�e‘lhkx�v‘r�bnm,
s‘bsdc�odqrnm‘kkx�ax�nmd�ne�sgd�bkhmhbh‘mr�eqnl�BMQL@I,
Qntdm�’@Y+�LK+�FM+�CB+�CV(+� sn�bgdbj�‘mc�bnlokdsd�
sgd� hmenql‘shnm�nm�odchfqddr-�@@N�vdqd�cd›mdc�‘r� sgd�
‘fd� ne� ‘� fhudm� ‘<dbsdc� qdk‘shud� vgdm� bnfmhshud� hlo‘hq,
ldms� v‘r� ›qrs� mnshbdc� ax� ‘� bknrd� qdk‘shud+� rhlhk‘qkx� sn�
oqna‘mcr� ‘mc� ‘r� odqenqldc� hm� b‘rd,bnmsqnk� rstchdr-�
Vd�g‘ud�ots�‘m� hlonqs‘ms�d<nqs� hmsn� e‘lhkx� hmsdquhdvr+�
a‘rdc� nm� sgnrd trdc� hm� nardqu‘shnm‘k� rstchdr� ‘mc� bkhmh,
b‘k�sqh‘kr�hm�‘tsnrnl‘k�cnlhm‘ms�@C�Z24\�sn�gdko�e‘lhkhdr�
qdldladq�sgd� k‘rs�shld�‘�fhudm�qdk‘shud�v‘r�rddm�‘oo‘q,
dmskx�tm‘<dbsdc+�‘mc�sgd�›qrs� shld�sgdx�vdqd�mnshbdc�‘r�
‘<dbsdc+� ax� trhmf� qdedqdmbdr� ‘mc� rodbh›b� dudmsr� ’d-f-+�
rodbh›b�e‘lhkx�dudmsr+�ahqsgc‘xr(-�Vd�hmsdquhdvdc�‘s�kd‘rs�
nmd�hmenql‘ms�eqnl�sgd�r‘ld�fdmdq‘shnm�‘r�sgd�oqna‘mc�
’rontrdr+� tm‘<dbsdc� rhar+� rontrdr� ne� ‘<dbsdc� rhar( ‘mc+�
vgdm� onrrhakd+� bnms‘bsdc� ltkshokd� hmenql‘msr� eqnl� sgd�
r‘ld�e‘lhkx�sn�cntakd,bgdbj�sgd�hmenql‘shnm�nm�sgd�oqd,
uhntr�fdmdq‘shnmr-�Chqdbs�hmenql‘msr�eqnl�oqduhntr�fdm,
dq‘shnmr�vdqd�rntfgs� ’d-f-+�tm‘<dbsdc�o‘qdms+�tm‘<dbsdc�
tmbkd.‘tmsr+�nq�rontrdr�ne�‘<dbsdc�tmbkdr.‘tmsr(-�Vgdm�
onrrhakd+� ‘bbdrr� sn�bkhmhb‘k�bg‘qsr�v‘r� qdptdrsdc+� enkknv,
hmf�sgd�‘fqddldms�ne�sgd�mdws�ne�jhm-

Hm�‘cchshnm+�vd�bnkkdbsdc�aknnc�r‘lokdr�eqnl�‘<dbsdc�
‘mc�tm‘<dbsdc�qdk‘shudr�vhsg�hmenqldc�vqhssdm�bnmrdms�
‘mc� odqenqldc� R‘mfdq� rdptdmbhmf� sn� rd‘qbg� enq� sgd�
RNQK0� u‘qh‘ms� rdfqdf‘shmf� hm� sgd� e‘lhkx� ‘mc� sn� cdsdq,
lhmd� sgd� @OND� fdmnsxod-� @<dbsdc� ‘mc� tm‘<dbsdc�
qdk‘shudr� nq� kdf‘k� ft‘qch‘mr� oqnuhcdc� hmenqldc� vqhssdm�
bnmrdms�enq�sghr�rstcx�hmbktchmf�fdmdshb�‘m‘kxrdr�’QAL,
/148(-� Hm� sgd� dmc+� vd� nas‘hmdc� bkhmhb‘k� hmenql‘shnm�
enq� 2/6� qdk‘shudr� vhsg� ‘fd� ≥� 3/� xd‘qr� ‘mc� fdmnsxohmf�
hmenql‘shnm� enq� 34� qdk‘shudr� hmbktchmf� 1/� b‘qqhdqr� ne� ‘�
RNQK0,KnE�u‘qh‘ms-

Rs‘shrshb‘k�‘m‘kxrdr
LnSdigle
@r� trt‘kkx� cnmd� hm� rtquhu‘k� ‘m‘kxrhr+� vd� lncdkdc� sgd�
‘fd,qdk‘sdc� odmdsq‘mbd� ne� @C� ‘rrnbh‘sdc� vhsg� RNQK0,
KnE�u‘qh‘msr�sgqntfg�sgd�g‘y‘qc�etmbshnm�λ’s� {�‘+�r(+� h-d-+�
sgd� hmrs‘ms‘mdntr� qhrj� ne� cdudknohmf� @C� ‘s� shld� s� bnm,
chshnm‘k� nm� mns� g‘uhmf� cdudknodc� hs� adenqd� enq� hmchuhct,
‘kr� ne� @OND� rs‘str� ‘� ‘mc� RNQK0� rs‘str� r-� Vd� oqnonrdc�
‘� ohdbdvhrd� bnmrs‘ms� g‘y‘qc� lncdk� s‘jhmf� sgd� enkknvhmf�
o‘q‘ldsqhb�enql9

vgdqd�λmb’s�{�‘(�bnqqdronmcr�sn�sgd�a‘rdkhmd�qhrj�enq�mnm,
b‘qqhdqr ne� sgd� RNQK0,KnE� u‘qh‘ms+� cdodmchmf� nmkx� nm�
@OND� ‘mc� β’s(� bnqqdronmcr� sn� sgd� ‘cchshnm‘k� d<dbs� ne�
RNQK0,KnE� u‘qh‘msr� ’Ehf-  0(-� Rhmbd� sgd� d<dbs� ne� @OND�
‘kkdkdr�g‘r�‘kqd‘cx�addm�cddokx�rstchdc�sgqntfg�k‘qfd�oqn,
rodbshud�bngnqs�rstchdr+�vd�qdkhdc�nm�otakhrgdc�qdrtksr�sn
cd›md� sgd� @OND,rsq‘sh›dc� a‘rdkhmd� ne� ntq� lncdk� Z14\-�
Fhudm�sgd�dwsqdld�q‘qhsx�ne�RNQK0,KnE�u‘qh‘msr+�vd�l‘cd�
sgd�‘rrtloshnm�sg‘s�sghr�onotk‘shnm,a‘rdc�a‘rdkhmd�lnc,
dkr�@C�qhrj�enq�mnm,b‘qqhdqr-�Rdd�@cchshnm‘k�›kd 09�Rtookd,
ldms‘qx� ldsgncr� enq� cds‘hkdc� bnlots‘shnm� ne�λmb’s� {� ‘(�
eqnl�khsdq‘stqd-�stdm+�ntq�lncdk�bnlahmdr�sghr�khsdq‘stqd,
a‘rdc�a‘rdkhmd�vhsg�‘m�‘fd,cdodmcdms�oqnonqshnm‘k�d<dbs�
enq�RNQK0,KnE�u‘qh‘ms�b‘qqhdqr�’β’s((+�‘rrtldc�ohdbdvhrd�
bnmrs‘ms� nudq� shld+� hmcdodmcdms� eqnl� @OND+� ‘mc� drsh,
l‘sdc� eqnl� ntq� odchfqddr-� Rhmbd� sgd� odchfqddr� hmbktcd�
qdk‘shudr�vhsg�lhrrhmf�fdmnsxodr+�vd�‘ookhdc�‘m�DL�‘kfn,
qhsgl�sn�s‘jd�etkk�‘cu‘ms‘fd�ne�sgd�‘u‘hk‘akd�hmenql‘shnm�
nm� sgd� vgnkd� odchfqdd-� Hmcddc+� sghr� hsdq‘shud� ‘kfnqhsgl+�
‘ksdqm‘shmf�D,�‘mc�L,rsdor�sn�l‘whlhyd�sgd�khjdkhgnnc�ne�
sgd� lncdk+� hr� dffbhdms� vgdm� sgd� hmenql‘shnm� hr� o‘qsh‘kkx�
lhrrhmf� ’gdqd� sgd� @OND� ‘mc� RNQK0� fdmnsxodr(-� sthr
‘kfnqhsgl� ‘ksdqm‘sdr� tmshk� bnmudqfdmbd� adsvddm� qdok‘b,
hmf� tmjmnvm� fdmnsxodr� vhsg� hmchuhct‘k� vdhfgsr� vh’‘+�r(�
bnqqdronmchmf�sn�sgd�onrsdqhnq�oqna‘ahkhsx� sg‘s�rtaidbs� h�
rgntkc�b‘qqx�fdmnsxod�z‘+�r|�’fdmnsxod�onrsdqhnq�chrsqhat,
shnmr(�a‘rdc�nm�btqqdms�‘fd,qdk‘sdc�odmdsq‘mbdr�’D,rsdo(�
‘mc� drshl‘shmf� sgd� β’s(� bndffbhdmsr� sn� toc‘sd� sgd� ‘fd,
qdk‘sdc�odmdsq‘mbdr�enq�d‘bg�onrrhakd�fdmnsxod�a‘rdc�nm�
nardqu‘shnmr� ‘mc� oqduhntrkx� bnlotsdc� hmchuhct‘k� fdmn,
sxod� chrsqhatshnmr� vh’‘+r(� ’L,rsdo(-� Vd� cdmnsd qdrodb,
shudkx�ax�mi

a
)s� ���‘mc� �(t)���sgd�u‘ktdr�ne�vh’‘+�r(�‘mc� �()���

‘s�sgd�lsg�hsdq‘shnm�ne�sgd�DL�‘kfnqhsgl-

D,rsdo� Cdmnsd� ax� �� sgd� dmrdlakd� ne� sgd� 25� onrrh,
akd� @OND=‘×RNQK0=r� fdmnsxod� bnlahm‘shnmr-� sthr�
rds� ch<dqdmsh‘sdr� o‘sdqm‘k� eqnl� l‘sdqm‘k� ‘kkdkdr� enq�
sgd� otqonrd� ne� fdmnsxod� oqno‘f‘shnm� sgqntfg� odch,
fqddr-� Hs� ‘bbntmsr� enq� dudqx� @OND� ‘kkdkdr� ’ε1+� ε2+� ε3(�
‘mc� cdmnsdr� ax� 0� ’qdrodbshudkx� /(� sgd� oqdrdmbd� ’qdro-

’0(�)a = sn S) + �ce)a = s) xp1 )�)a)�S+ORL���)
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‘ardmbd(� ne� ‘� RNQK0,KnE� u‘qh‘ms� ’‘�+�z'ε1ε1„+  'ε2ε1„+ 
'ε3ε1„+  'ε1ε2„+  'ε2ε2„+� 'ε3ε2„+  'ε1ε3„+  'ε2ε3„+  'ε3ε3!|� ‘mc�
r�+�z'//„+ '0/„+ '/0„+ '00„|(-�std�D,rsdo�bnmrhrsr�hm�toc‘shmf�
enq�d‘bg�rtaidbs�h�‘mc�d‘bg�fdmnsxod�bnlahm‘shnm�z‘+�r|+�
�+�sgd�onrsdqhnq�oqna‘ahkhsx�vh’‘+�r(�sg‘s�rtaidbs�h�rgntkc�
b‘qqx�fdmnsxod�bnlahm‘shnm�z‘+�r|�bnmchshnm‘k�nm�ds� sgd�
duhcdmbd�cd›mdc�‘r�sgd�oqna‘ahkhsx�ne�nardquhmf�sgd�c‘s‘�
‘bbnqchmf�sn�sgd�fdmnsxod�‘mc� �()m���+�sgd�k‘rs�drshl‘shnm�
ne�β’s(-

stdrd�oqna‘ahkhshdr�‘qd�bnlotsdc�trhmf�‘m�‘c�gnb�B++�
hlokdldms‘shnm�ne�adkhde�oqno‘f‘shnm�hm�odchfqddr�’aldb(�
Z25\�dwsdmcdc�eqnl�@k‘qbnm�ds ‘k-�Z12\�sn�sgd�rodbh›b�b‘rd�
ne�@OND×RNQK0�fdmnsxodr-

Hmcddc+� sgd�aldb� oqnfq‘l� v‘r� hmhsh‘kkx� cdrhfmdc� enq� ‘�
rhmfkd�ah,‘kkdkhb�knbtr-�std�oqnfq‘l�s‘jdr�‘r�hmots�‘�odc,
hfqdd�rsqtbstqd�‘mc�‘m�duhcdmbd�›kd�‘mc�qdstqmr�ansg�sgd�
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knf,khjdkhgnnc�‘mc�sgd�l‘qfhm‘k�onrsdqhnq�fdmnsxohb�chr,
sqhatshnm�ne�‘kk� hmchuhct‘kr-�std�duhcdmbd�›kd�b‘m�hmbnq,
onq‘sd�‘mx�jhmc�ne�c‘s‘�’ahm‘qx�ntsbnld+�shld,sn,dudms�
ntsbnld+� dsb-(� ‘r� knmf� ‘r� sgd� bnmchshnm‘k� oqna‘ahkhshdr�
�’ntsbnld  {  fdmnsxod(� ‘qd� oqnuhcdc� ‘r� qd‘k� mtladqr-�
std� l‘qfhm‘k� onrsdqhnq� oqna‘ahkhshdr� ‘qd� ‘kk� vd� mddc� sn�
hlokdldms� ‘m� DL� ‘kfnqhsgl-� Enq� sgd� oqdrdms� ‘ookhb‘,
shnm+�aldb� g‘c� sn� ad� dwsdmcdc� sn� svn� knbh� ’nmd� vhsg� 2�
‘kkdkdr+� sgd�rdbnmc�vhsg�1�‘kkdkdr+�aldb23eededp13eededp(�
vghbg� hr� ‘� rsq‘hfgsenqv‘qc� dwsdmrhnm� ne� sgd� hmhsh‘k� oqn,
fq‘l�Z25\-
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duhcdmbd�vhsg9
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‘mc�/�nsgdqvhrd+�‘mc�|t)a �s� ���hr�sgd�drshl‘shnm�ne�sgd�rtq,
uhu‘k�etmbshnm

Ne�mnsd+�sgd�duhcdmbd�‘mc�sgtr�onrsdqhnq�oqna‘ahkhshdr�‘qd�
rds� sn� /� enq� ‘kk� fdmnsxod� bnlahm‘shnmr� z‘+�r|� chrbnqc‘ms�
vhsg sgd�‘u‘hk‘akd�hmenql‘shnm-

L,rsdo� Vd�‘rrtld�sg‘s�β’s(�hr�ohdbdvhrd�bnmrs‘ms�nudq�I�
hmsdqu‘kr� cd›mdc� ax� I�−�0� btsn<r� τ0+� »+� τI�−�0� rtbg� sg‘s�
∀i�+�z0+�»-+�I|+�β’s(�=�βi� he�s�+�Zτi�−�0+�τiZ+�τ/�=�/�‘mc�τI�=��+�∞-�
std� L,rsdo� bnmrhrsr� hm� drshl‘shmf�βi+� i�+�z0+�»+�I|� sg‘s� l‘wh,
lhydr�sgd�khjdkhgnnc�ne�ntq�c‘s‘-�Adb‘trd�ne�tmnardqu‘akd�
fdmnsxodr+� vd� hmrsd‘c� l‘whlhydc� t
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sgd� dwodbsdc� u‘ktd� ne� sgd� knf,khjdkhgnnc� etmbshnm� vhsg�
qdrodbs� sn� sgd� btqqdms� bnmchshnm‘k� chrsqhatshnm� ne� tmna,
rdqudc� fdmnsxod� bnlahm‘shnmr� z‘+�r|  fhudm� duhcdmbd� ‘mc�
sgd�btqqdms�drshl‘sdr�ne�sgd�o‘q‘ldsdqr�(̂t��)��9

vgdqd�Λ’s {‘+�r(�cdmnsdr�sgd�btltk‘shud�qhrj�tmshk� shld�s�
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rtards�ne�fdmnsxod�bnlahm‘shnmr� sg‘s� hmbktcd�‘�RNQK0,
KnE� u‘qh‘ms-� Hm� sgd� dmc+� sgd� o‘q‘ldsdqr� .̂j
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ctqhmf sghr shld hmsdqu‘k s‘jhmf hmsn ‘bbntms sgd @OND
d<dbs-�std�bgnhbd�ne�btsn<r�v‘r�cdsdqlhmdc�ax�sgd�A‘xdr,
h‘m Hmenql‘shnm Bqhsdqhnm ’AHB(+ ‘mc bnm›cdmbd hmsdqu‘kr
vdqd�bnlotsdc�trhmf�annsrsq‘o�s‘jhmf�hmsn�‘bbntms�u‘qh,
‘ahkhsx ‘rrnbh‘sdc vhsg sgd drshl‘shnm ne ansg λmb’s{ ‘( ‘mc
β’s(-� Rdd� @cchshnm‘k� ›kd  09� Rtookdldms‘qx� ldsgncr� enq�
lnqd�cds‘hkr-

Hs� hr� hlonqs‘ms� sn� mnshbd� sg‘s� ’h(� sn� bnlodmr‘sd� enq�
sgd� q‘qhsx� ne� @OND,ε1+� @OND� fdmnsxodr� ‘qd� lncdkdc�
hm�Dp-�’0(�sgqntfg�sgd�mtladq�ne�@OND,ε3�‘kkdkdr�‘mc�
sgdqdenqd� ‘udq‘fdc� hmsn� sgqdd� b‘sdfnqhdr9� mn� ‘kkdkd� ε3+�
gdsdqnyxfntr�ε3+�‘mc�ε3ε3� hmchuhct‘kr+� ‘mc� ’hh(�RNQK0�
rs‘str�'/0+„�'0/+„�‘mc�'00„�‘qd�‘kk�bnmrhcdqdc�‘r�RNQK0+�
’RNQK0,KnE� b‘qqhdqr(� ‘mc� bnmsqhatsd� dpt‘kkx� sn� sgd�
drshl‘shnm�ne�β’s(-�Sgtr+�D,rsdo�‘kknvr� enq�25�onrrhakd�
fdmnsxodr+� ‘mc� L,rsdo� qdkxhmf� nm� Dp-� ’0(� bnmrhcdqr�
nmkx� rhw� cheedqdmsh‘k� deedbs� fdmnsxodr� zε3 mnm,b‘qqhdqr+�
ε3� gdsdqnyxfntr� b‘qqhdqr+� ε3ε3  b‘qqhdqr|×zRNQK0,KnE�
mnm,b‘qqhdqr+� RNQK0,KnE� b‘qqhdqr|� qdrtkshmf� hmsn� rhw�
‘fd,qdk‘sdc� odmdsq‘mbd� btqudr-� Ne� mnsd+� qdk‘shudr� vhsg�

lhrrhmf� ogdmnsxod� ‘mc� oqna‘mcr� cn� mns� bnmsqhatsd�
sn� sgd� L,rsdo+� ats� sgdx� l‘x� hmenql� nm� sgd� odchfqdd�
rsqtbstqd�ctqhmf�sgd�D,rsdo-

Vd� odqenqldc� ‘ rhltk‘shnm� rstcx� hm� nqcdq� sn� ‘rrdrr�
sgd�qnatrsmdrr�ne�ntq�ldsgncnknfx-�Cds‘hkdc�ldsgncr�
‘mc�cdrbqhoshnm�ne�sgd�rhltk‘shnm�rstcx�‘qd�‘u‘hk‘akd�hm�
@cchshnm‘k� ehkd 09� Rtookdldms‘qx� ldsgncr-� Ehm‘kkx+� vd�
oqnonrdc�‘�rdmrhshuhsx�‘m‘kxrhr�dwbktchmf�sgd�lhrrdmrd�
u‘qh‘msr-

@rrdrrhmf�‘fdr�ne RNPE�,KnE�u‘qh‘ms�b‘qqhdqr�odq 1ONA�
fdmnsxod�hm ‘ b‘rd,bnmsqnk�rstcx
Sn�udqhex�sg‘s�ntq�odmdsq‘mbd�drshl‘sdr�odq�@OND�fdm,
nsxod� vdqd� bnmrhrsdms� vhsg� k‘qfd� c‘s‘rdsr� ne� tmqdk‘sdc�
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hmchuhct‘kr+ vd hmsdqqnf‘sdc sgd chrbnudqx c‘s‘rds ne sgd
k‘qfdrs� dwnld.fdmnld� b‘rd,bnmsqnk� rdqhdr+� bnlahmhmf�
c‘s‘�eqnl�sgd�@kygdhldq�Chrd‘rd�Dtqnod‘m�Rdptdmbhmf�
’@CDR(� ‘mc� @ldqhb‘m� @kygdhldq� Chrd‘rd� Rdptdmbhmf�
Oqnidbs� ’@CRO(� bnmrnqsh‘� Z00+� 26\+� sn� vghbg� vd� ‘ccdc�
lnqd� qdbdms� b‘rdr� eqnl� sgd� DB@RB@C� rstcx� eqnl�
Eq‘mbd�’M�=�434(+�qd‘bghmf�‘�sns‘k�ne�02+//6�b‘rdr�‘mc�
0/+071�bnmsqnkr-�Vd�sgdm�dwsq‘bsdc�b‘qqhdqr�ne�RNQK0,
KnE� u‘qh‘msr� ‘r� cd›mdc� ‘anud� ‘mc� rnqsdc� sgdl� a‘rdc�
nm�sgdhq�b‘rd.bnmsqnk�rs‘str�‘mc�sgdhq�@OND�fdmnsxodr-�
@fdr�‘s�k‘rs�dw‘lhm‘shnm�ne�bnmsqnkr�‘mc�@@N�enq�b‘rdr�
vdqd�sgdm�bnlo‘qdc�sn�sgd�dwodbsdc�odmdsq‘mbd�hcdmsh,
›dc hm ntq e‘lhkx,a‘rdc rstcx- Vd ‘rrdrrdc sgd khjdkh,
gnnc ne sgd nardqu‘shnmr ne RNQK0,KnE b‘qqhdqr hm sgd
b‘rd,bnmsqnk� c‘s‘rds� fhudm� ntq� odmdsq‘mbd� lncdk� ‘mc�
bnlo‘qdc� hs� sn� sgd� khjdkhgnnc� nas‘hmdc� tmcdq� ‘� lncdk�
rsq‘sh›dc� nm� @OND,d3� ats� vhsgnts� sgd� RNQK0,KnE�
d<dbs�’β’s(�=�/(+�trhmf�@j‘hjd�‘mc�A‘xdrh‘m�Hmenql‘shnm�
Bqhsdqh‘�’@HB.AHB(-

Qdrtksr
Rhltk‘shnm rstcx
Ntq rhltk‘shnm rstcx bnm›qldc sg‘s ntq ldsgncnk,
nfx v‘r qnatrs sn u‘qhntr o‘ssdqmr ne fdmnsxod ‘mc
ogdmnsxod�lhrrhmfmdrr+�hm�o‘qshbtk‘q+�dudm�hm�sgd�oqdr,
dmbd ne tma‘k‘mbdc odchfqdd ‘rbdqs‘hmldms ’Ehf- 1 ‘mc
@cchshnm‘k�›kd 09�Ehfr-�R2,R8(-�Dwbktrhnm�ne�sgd�oqna‘mc�
ogdmnsxod� ‘s� sgd� L� rsdo� ’RNQK0� g‘y‘qc� q‘shn� bnl,
ots‘shnm( dffbhdmskx qdctbdc sgd ah‘r qdrtkshmf eqnl
@@N,a‘rdc� ‘rbdqs‘hmldms-� std� A‘xdrh‘m� Hmenql‘shnm�
Bqhsdqhnm� ’AHB(� v‘r� ‘akd� sn� chrbqhlhm‘sd� lncdkr� ‘mc�
hcdmshex�sgd�adrs�shld�btsn<r�enq�sgd�ohdbdvhrd�bnmrs‘ms�
etmbshnm�β’s(�’@cchshnm‘k�›kd 09�Ehf-�R0/(-�A‘rdc�nm�ntq�
rhltk‘shnmr+� vd� bnmbktcdc� sg‘s� sgd� lncdk� v‘r� udqx�
qnatrs�sn�‘mx�ots‘shud�sdrsdc�ah‘r+�dwbdos�vgdm�u‘qh‘ms�
d<dbsr� vdqd� mns� gnlnfdmdntr� ‘bqnrr� e‘lhkhdr+� vghbg�
lhfgs� kd‘c�sn�‘m�nudqdrshl‘shnm�ne� sgd�‘udq‘fd�u‘qh‘ms�
d<dbs-�sthr�khlhs‘shnm�itrsh›dr�ntq�rsqhbs�enbtr�nm�e‘lh,
khdr vhsg mnm,‘lahftntr RNQK0,KnE u‘qh‘msr-

Cdrbqhoshnm ne sgd odchfqddr
@ sns‘k ne 16 e‘lhkhdr b‘qqhdc ‘s kd‘rs nmd mnm,‘lahftntr
KnE�u‘qh‘ms�’10�e‘lhkhdr�vhsg�nmd�OSU+�nmd�e‘lhkx�vhsg�1�
OSUr+� ‘mc� 4� e‘lhkhdr� vhsg� ‘� Lhr2,KnE(-� @ksgntfg� lnrs�
ne� sgd�KnE�u‘qh‘msr�vdqd�d‘bg�oqhu‘sd� sn�nmd� e‘lhkx+� sgd�
o-V7/3)� ’b-1301F=@:� OSU(� ‘mc� o-Q543V� ’b-085/B=S:�
Lhr2,KnE(� u‘qh‘msr� vdqd� qdrodbshudkx� nardqudc� hm� svn�
‘mc� sgqdd� ‘oo‘qdmskx� tmqdk‘sdc� e‘lhkhdr+� dudm� sgntfg�
sgdx� vdqd� ansg� mns� nardqudc� hm� sgd� fmnl@C� c‘s‘,
a‘rd- @lnmf sgd KnE u‘qh‘msr+ nmkx 2 vdqd nardqudc ‘s
kd‘rs� nmbd� hm� fmnl@C9� o-Q221V� ’b-883B=S+� L@E� =�
0-0� ×� �0/−4(+ o-Q755) ’b-1485B=S: L@E = 0-8 × 0/−4(+
‘mc� o-Q01/6)� ’b-2508B=S:� L@E� =� 1-1� ×� �0/−4(- Rdd

@cchshnm‘k�›kd 09�S‘akd R0� enq�‘�cds‘hkdc� khrs�ne� u‘qh‘msr-�
Hm KnE e‘lhkhdr+ oqna‘mc @@N u‘qhdc eqnl 37 sn 6/
xd‘qr� ’ld‘m� 47� xd‘qr(-� Svn� oqna‘mcr� ’6$(� vdqd� @OND,
ε3ε3� b‘qqhdqr� ’@@N� 47+� 5/(+� 07� ’56$(� vdqd� ε3� gdsdqnyx,
fntr b‘qqhdqr ’@@N eqnl 4/ sn 55+ ld‘m 47(+ ‘mc 6 ’15$(
vdqd�ε3�mnm,b‘qqhdqr�’@@N�eqnl�37�sn�6/+�ld‘m�45(-�std�
ch‘fmnrhr� ne� @C� v‘r� rtoonqsdc� ax� bkhmhb‘k� ‘mc� hl‘fhmf�
‘qftldmsr� hm�‘kk�oqna‘mcr+� sn�vghbg�08�‘krn�g‘c�‘�bdqd,
aqnrohm‘k fithc @C ahnl‘qjdqr oqn›kd bnmrhrsdms vhsg sgd
@C�ch‘fmnrhr-

Hm�‘cchshnm+�hmenql‘shud�ogdmnsxodr�’chrd‘rd�rs‘str�‘mc�
‘fd�≥�3/�xd‘qr(�‘mc�fdmnsxodr�’@OND�‘mc�RNQK0(�vdqd�
nas‘hmdc�enq�2/6�‘mc�34�qdk‘shudr+�qdrodbshudkx�’S‘akd 0(-�
stdx� vdqd� bnkkdbsdc� hm� ansg� o‘sdqm‘k� ‘mc� l‘sdqm‘k�
aq‘mbgdr+� vg‘sdudq� sgd� ‘oo‘qdms� chrd‘rd� sq‘mrlhr,
rhnmr ’@cchshnm‘k ›kd 09 Ehf- R0(- KnE e‘lhkhdr hmbktcdc ‘
ldch‘m� ne� 00� hmenql‘shud� ogdmnsxodr� ’P0flP2� 7-4fl06:�
lhmfll‘w� 3fl13(� nudq 2� fdmdq‘shnmr� ’P0flP2� 2fl2:� lhmfl
l‘w�1fl4(�‘mc�1�fdmnsxodr�’P0flP2�0fl3:�lhmfll‘w�0fl5(�
dmbnlo‘rrhmf� c‘s‘� ne� sgd� oqna‘mc-� Fdmnsxodr� ne� qdk‘,
shudr vdqd jmnvm ’fdmnsxodc hmchuhct‘k nq nakhf‘sd b‘q,
qhdq( enq 01 ‘<dbsdc b‘qqhdqr ’@@N eqnl 44 sn 67+ ldch‘m
57+�P0flP2�53-4fl63(+�01�tm‘<dbsdc�b‘qqhdqr�’‘fd�eqnl�31�
sn�84+�ldch‘m�55+�P0flP2�41fl57-14(+�3�‘<dbsdc�mnm,b‘q,
qhdqr ’@@N 53+ 57+ 6/+ ‘mc 64(+ ‘mc 10 tm‘<dbsdc mnm,
b‘qqhdqr� ’‘fd� eqnl�26� sn�75+�ldch‘m�57+�P0flP2�46fl6/(-�
Rdd�odchfqddr�hm�@cchshnm‘k�›kd 09�Rtookdldms‘qx�qdrtksr-

Fdmnsxod oqna‘ahkhshdr ‘mc odmdsq‘mbd drshl‘sdr
Ctqhmf sgd DL oqnbdctqd+ fdmnsxod oqna‘ahkhshdr vdqd
‘ssqhatsdc� sn� d‘bg� o‘qshbho‘ms-� Ehm‘k� fdmnsxod� onrsdqhnq�
chrsqhatshnmr� bnlahmdc� vhsg� jmnvm� fdmnsxod� hmenql‘,
shnm kdc sn ‘m dwodbsdc sns‘k mtladq ne qdk‘shudr ‘fdc
≥�3/�xd‘qr�b‘qqxhmf�‘�RNQK0,KnE�u‘qh‘ms�ne�0/7-3� ’24$�
ne� qdk‘shudr� ‘fdc� ≥� 3/� xd‘qr:� Ehf-  2(-� @cchshnm‘k ›kd  09�
S‘akd R2�oqnuhcdr�cds‘hkdc�drshl‘sdc�fdmnsxodr-

A‘rdc�nm�AHB�’@cchshnm‘k�›kd 09�S‘akd R1(+�vd�qds‘hmdc�
‘�ohdbdvhrd�bnmrs‘ms�β’s(�vhsg�btsn<r�‘s�qdrodbshudkx�5/+�
54+� ‘mc� 6/� xd‘qr� ’β’s(�=� 2-4+� 84$BH� Z0-4:� 4-/\� enq� s� ;� 5/�
xd‘qr:�β’s(� =� 5-6+� 84$BH� Z4-0:� 7-/\� enq� 5/��� s� ;� 54:�β’s(�
=� 3-6+� 84$BH� Z2-8:� 4-3\� enq� 54��� s� ;� 6/� ‘mc�β’s(� =� 2-6+�
84$BH�Z1-5:�3-6\�enq�6/���s(� kd‘chmf�sn�‘m�hmbqd‘rdc�‘fd,
cdodmcdms�odmdsq‘mbd�enq�b‘qqhdqr�udqrtr�mnm,b‘qqhdqr�ne�
RNQK0,KnE� u‘qh‘msr-� Eqnl� ntq� ohdbdvhrd� bnmrs‘ms� g‘y,
‘qc lncdk+ vd cdqhudc sgd odmdsq‘mbd etmbshnm rsq‘sh›dc
nm� @OND,ε3� rs‘str� ‘mc� vd� nardqudc� ‘� etkk� odmdsq‘mbd�
ax� sgd� ‘fd� ne� 6/� xd‘qr� enq� ε3,ε3� b‘qqhdqr� nmkx+� vgdqd‘r�
ε3� gdsdqnyxfntr� b‘qqhdqr� ‘mc� ε3� mnm,b‘qqhdqr� qd‘bgdc�
qdrodbshudkx� 45$� ’84$BH� Z3/$:� 61$\(� ‘mc� 26$� ’84$BH�
Z15$:�40$\(�odmdsq‘mbd�’Ehf- 3(-�Ne�mnsd+�etkk�odmdsq‘mbd�
v‘r� qd‘bgdc� 0/� xd‘qr� k‘sdq� enq� ε3� gdsdqnyxfntr� b‘qqh,
dqr ’84$BH Z80$: 0//$\ ax ‘fd 7/( ‘mc ‘esdq 74 xd‘qr
nkc� enq� ε3� mnm,b‘qqhdqr� ’84$BH� Z70$:� 0//$\� ax� ‘fd� 74(-�
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std� rdmrhshuhsx� ‘m‘kxrhr� dwbktchmf� sgd� lhrrdmrd� u‘qh‘msr�
rgnvdc�rhlhk‘q�qdrtksr�’@cchshnm‘k�›kd 09�Ehf-�R02(-

@rrdrrhmf�‘fdr�ne RNPE�,KnE�u‘qh‘ms�b‘qqhdqr�odq 1ONA�
fdmnsxod�hm ‘ b‘rd,bnmsqnk�rstcx
@lnmf�sgd�02+//6�b‘rdr�‘mc�0/+071�bnmsqnkr�‘u‘hk‘akd+�66�
b‘qqhdc�‘�RNQK0,KnE�u‘qh‘ms�enkknvhmf�sgd�r‘ld�cd›mhshnm�
‘r�sgd�nmd�trdc�hm�ntq�odchfqdd�rstcx-�Rdudmsx,entq�ne�sgdrd�
vdqd�b‘rdr+�‘mc�nmkx�sgqdd�bnmsqnkr�b‘qqhdc�rtbg�‘�u‘qh‘ms+�
rtffdrshmf� udqx� ghfg� odmdsq‘mbd-� Bnmsqnkr+� ‘fdc� 64+� 78+�
‘mc�≥�8/�‘s� sgd� k‘rs�uhrhs+�vdqd�‘kk�@OND,ε2�gnlnyxfntr-�
Hm� ‘cchshnm+� @@N� hm� b‘rdr� b‘qqxhmf� ‘� RNQK0,KnE� u‘qh‘ms�
vdqd� udqx� hmenql‘shud+� ‘r� ‘kk� @OND,ε3� gnlnyxfntr� b‘rdr�

g‘c�‘m�@@N�adenqd�54�’M�=�6+�‘fd�q‘mfd�4/fl54+�ldch‘m�=�
5/(+�‘kk�@OND,ε3�gdsdqnyxfntr�b‘rdr�g‘c�‘m�@@N�adenqd�65�
’M�=�30+�‘fd�q‘mfd�36fl65+�ldch‘m�=�5/(+�‘mc�sgd�@@N�ne�
@OND,ε3�mnm,b‘qqhdqr�q‘mfdc�eqnl�40�sn�‘anud�8/�’M�=�15+�
ldch‘m�=�54(+�vhsg�3�cdudknohmf�rxlosnlr�‘esdq�7/�xd‘qr�
ne�‘fd-�std�chrsqhatshnm�ne�@@N�ax�@OND�fdmnsxod�enq�sgd�
63�b‘rdr�b‘qqxhmf�‘�RNQK0,KnE�u‘qh‘ms�hr�oqnuhcdc�hm�@cch,
shnm‘k�›kd 09�Ehf-�R03-�Hm�sgd�bnmsdws�ne�‘m�dmqhbgdc�onot,
k‘shnm� ne� RNQK0,KnE� b‘qqhdqr� hm� d‘qkx,nmrds� o‘shdmsr+� vd�
drshl‘sdc�‘�ld‘m�‘mshbho‘shnm�ne�@@N�ne�6-17�xd‘qr�enq�gds,
dqnyxfntr�ε3�b‘qqhdqr�bnlo‘qdc�sn�ε3�mnm,b‘qqhdqr�’84$BH�
=�Z0-74:�01-60\+�Vdkbg,sdrs�o,u‘ktd�=�/-/0(�‘mc�ne�0/-20�enq�
ε3ε3�b‘qqhdqr�bnlo‘qdc�sn�ε3�mnm,b‘qqhdqr�’84$BH�=�Z2-48:�

Ehf-�1� Drshl‘shnm�ne�ah‘r�hm�ntq�rhltk‘shnm�rstcx-�Ah‘r�v‘r�drshl‘sdc�enq�d‘bg�ne�sgd�entq�bnmrs‘ms�o‘q‘ldsdqr�’hm�bnktlmr(�ne�sgd�ohdbdvhrd�
bnmrs‘ms�β’s(�qdedqqhmf�sn�sgd�‘cchshnm‘k�ddbs�ne�sgd�RNQK0�u‘qh‘ms�ne�hmsdqdrs�sgqntfg�3�rbdm‘qhnr�ne�rhltk‘shnm�’hm�qnvr(-�Sgd�qdrtksr�‘qd�oqnuhcdc�
enq�oqna‘mcr�hmbktcdc�‘mc�dwbktcdc�eqnl�sgd�‘m‘kxrhr�ctqhmf�sgd�l‘whlhy‘shnm�rsdo�ne�sgd�DL�‘kfnqhsgl-�Enq�sgd�a‘rdkhmd�rbdm‘qhn+�vd�fdmdq‘sdc�
16�e‘lhkhdr�lhlhbjhmf�vg‘s�vd�nardqudc�hm�ntq�c‘s‘rds�hm�sdqlr�ne�RNQK0,KnE�u‘qh‘ms�ddbs+�‘rbdqs‘hmldms+�‘mc�‘u‘hk‘akd�fdmnsxodr-�Sgdm+�sgd�
lncdk�v‘r�bg‘kkdmfdc�sgqntfg�sgqdd�‘cchshnm‘k�rbdm‘qhnr9�’h(�Tma‘k‘mbdc�ogdmnsxod�hmenql‘shnm9�he�nmd�ne�sgd�o‘qdmsr�v‘r�‘dbsdc+�vd�qdlnudc�‘kk�
sgd�ogdmnsxohb�hmenql‘shnm�ne�sgd�o‘qdms‘k�aq‘mbg�vhsg�sgd�tm‘dbsdc�o‘qdms-�’hh(�Qdk‘shudr&�fdmnsxodr�0//$�lhrrhmf9�vd�qdlnudc�‘kk�hmenql‘shnm�
‘ants�qdk‘shudr&�fdmnsxodr-�’hhh(�Gdsdqnfdmdntr�u‘qh‘ms�ddbs9�hmrsd‘c�ne�fdmdq‘shmf�‘fd�‘s�nmrds�a‘rdc�nm�‘�bnmrs‘ms�u‘qh‘ms�ddbs+�vd�fdmdq‘sdc�
‘fd�‘s�nmrds�a‘rdc�nm�‘�mnql‘k�chrsqhatshnm�ne�sgd�u‘qh‘ms�ddbs�vhsg�‘�u‘qh‘mbd�dpt‘khmf�sn�0-�@�ah‘r�fqd‘sdq�sg‘m�/�hmchb‘sdr�‘m�nudqdrshl‘shnm�‘mc�
‘�ah‘r�knvdq�sg‘m�/�hmchb‘sdr�‘m�tmcdqdrshl‘shnm�ne�sgd�qhrj�‘rrnbh‘sdc�vhsg�RNQK0,KnE�u‘qh‘msr
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06-/1\+�Vdkbg,sdrs�o,u‘ktd�=�/-//3(-�std�b‘rd,bnmsqnk�c‘s‘,
rds�chc�mns�hmbktcd�‘mx�RNQK0,KnE�‘mc�@OND,ε3�gnlnyx,
fntr�o‘shdmsr�’qdrodbshudkx�bnmsqnk(�vhsg�@@N�’qdrodbshudkx�
‘fd�‘s�k‘rs�dw‘lhm‘shnm(�=�6/�xd‘qr+�mnq�@OND,ε3�gdsdqnyx,
fntr� o‘shdmsr� ’qdro-� bnmsqnk(� vhsg� @@N� ’qdro-� ‘fd� ‘s� k‘rs�
dw‘lhm‘shnm(�=�7/�xd‘qr+�vghbg�vntkc�ad�hmbnmrhrsdms�vhsg�
ntq� odmdsq‘mbd� btqudr-� Ehm‘kkx+� a‘rdc� nm� khjdkhgnnc+� ntq�
odmdsq‘mbd�lncdk�bnlotsdc�eqnl�odchfqdd�adssdq�›sr�sgd�
nardqu‘shnmr�ne�‘kk�RNQK0,KnE�b‘qqhdqr�hm�sgd�b‘rd,bnmsqnk�
rstcx�’Knf,khjdkhgnnc�=�,216+�@HB�=�551+�AHB�=�560(�sg‘m�
sgd�mtkk�lncdk�bnmrhcdqhmf�mn�d<dbs�ne�RNQK0,KnE�u‘qh‘ms�
’knf,khjdkhgnnc�=�,5/5+�@HB.AHB�=�0102(-
sttr+� ‘kk� sgdrd� nardqu‘shnmr� ‘qd� etkkx� bnlo‘shakd� vhsg�

sgd�drshl‘sdr�eqnl�ntq�e‘lhkx,a‘rdc�rstcx-

Chrbtrrhnm
Vd� hmudrshf‘sdc� sgd�‘fd,qdk‘sdc�odmdsq‘mbd�ne�@C�‘rrn,
bh‘sdc� vhsg� RNQK0,KnE� u‘qh‘msr+� trhmf� ‘� e‘lhkx,a‘rdc�
‘ooqn‘bg� ‘mc� rsq‘shexhmf� enq� sgd� bnllnm� qhrj� e‘bsnq�
@OND,ε3-� Bnmrhrsdms� vhsg� oqduhntr� qdrtksr� ne� b‘rd,
bnmsqnk� rstchdr+� ntq� lncdk� hmchb‘sdr� sg‘s� RNQK0,KnE�
u‘qh‘msr� bnmedq� ‘� ghfg� qhrj� adenqd� 54� xd‘qr� ‘mc� sgtr�
‘qd� rsqnmfkx� ‘rrnbh‘sdc� vhsg� DN@C� Z0/+� 01\-� std� qhrj�
qdl‘hmdc� ghfg� tmshk� 6/� xd‘qr+� vghbg� hr� bnlo‘shakd� vhsg�
‘m�‘rrnbh‘shnm�ne�rtbg�u‘qh‘msr�vhsg�k‘sd,nmrds�@C�‘lnmf�
xntmfdq� o‘shdmsr-� Gnvdudq+� ntq� qdrtksr� rtffdrs� sg‘s� sgd�
odmdsq‘mbd� ‘rrnbh‘sdc� vhsg� RNQK0,KnE� u‘qh‘msr� rgntkc�
ad� hmsdqoqdsdc� hm� khfgs� ne� sgd� b‘qqhdq&r� @OND� fdmnsxod-�
Hmcddc+�hm�ntq�lncdk+�sgd�odmdsq‘mbd�enq�RNQK0,KnE�b‘q,
qhdqr� v‘r� bnlokdsd� ax� ‘fd� 6/� nmkx� ‘lnmf� ε3ε3� b‘qqhdqr+�
vgdqd‘r� sgd� btqud� enq� RNQK0,KnE� ‘mc� ε3� gdsdqnyxfntr�
b‘qqhdqr�qd‘bgdc�bnlokdsd�odmdsq‘mbd�0/�xd‘qr� k‘sdq�‘mc�
dudm�k‘sdq�enq�ε3�mnm,b‘qqhdqr-

@OND� g‘r� ‘kqd‘cx� addm� hmudrshf‘sdc� ‘r� ‘� lnchehdq�
ne� @C� @@N� qdf‘qchmf� sgd� ORDM0� o-D17/@� ‘mc� @OO�
U606H� o‘sgnfdmhb� u‘qh‘msr� Z27+� 28\-� Gnvdudq+� sgdrd�
u‘qh‘msr+� ‘r� lnrs� o‘sgnfdmhb� @OO+� ORDM0+� nq� ORDM1�
u‘qh‘msr+� qds‘hmdc� etkk� odmdsq‘mbd� adenqd� 54� ax� sgdl,
rdkudr+� rtbg� sg‘s� sgd� deedbs� ne� @OND,ε3� nm� @@N� v‘r�
lncdrs-�Gdmbd+�@OND�fdmnsxohmf�hr�mns�bnmrhcdqdc�‘r�
bkhmhb‘kkx�ld‘mhmfetk�tonm�fdmdshb�bntmrdkhmf� hm� rtbg�
e‘lhkhdr-�Hm�bnmsq‘rs+�RNQK0,KnE�u‘qh‘msr�‘qd�kdrr�odm,
dsq‘ms� ax� sgdlrdkudr� ‘mc� sgtr� @OND,ε3� rtars‘msh‘kkx�
lnchehdr� @@N� enq� b‘qqhdqr+� rtffdrshmf� sg‘s� oqdrxlo,
snl‘shb� sdrshmf� ne� RNQK0,KnE� u‘qh‘msr� rgntkc� mns� ad�
oqnonrdc�qdf‘qckdrr�ne�@OND�fdmnsxohmf�dudm�sgntfg
rtbg� chfdmhb� oqdrxlosnl‘shb� sdrshmf� hr� mns� trt‘k� hm�
bkhmhb‘k�fdmdshbr-

Gdqd+�vd�trdc�rsqhmfdms�bqhsdqh‘�sn�qdrsqhbs�ntq�‘m‘kx,
rhr� sn� ‘� rds� ne� u‘qh‘msr� vhsg� gnlnfdmdntr� d<dbs� ’OSU�
+�Lhr2,KnE(+�hm�‘bbnqc‘mbd�vhsg�ntq�rhltk‘shnm�rstcx-�
Hmcddc+�rhmbd�Lhr2�u‘qh‘msr�vdqd�cd›mdc�rnkdkx�sgqntfg
ahnhmenql‘shbr� oqdchbshnm� snnkr� hm� b‘rd,bnmsqnk� rstc,
hdr+� vd� b‘m� dwodbs� sg‘s� sgdqd� hr� rnld� chudqrhsx� ne� sgd�
u‘qh‘ms� d<dbsr� nm� sgd� dmbncdc� RnqK@� oqnsdhm� etmb,
shnm� snv‘qcr @β� rdbqdshnm� Z22\+� rn� sg‘s� ntq� drshl‘sdr�
l‘x�mns�ad�chqdbskx�sq‘mrk‘sdc�sn�‘kk�Lhr2�RNQK0�u‘qh,
‘msr-� Lnqdnudq+� sgd� odmdsq‘mbd� btqudr� qdfidbs� vdkk� sgd�
odmdsq‘mbd� ‘rrnbh‘sdc� vhsg� nmd� RNQK0,KnE� u‘qh‘ms�
‘mc� l‘x� mns� oqdchbs� vg‘s� hr� dwodbsdc� enq� ‘� b‘qqhdq� ne�
ah,‘kkdkhb� RNQK0,KnE� u‘qh‘msr-� @ksgntfg� sgd� DL� ‘kfn,
qhsgl�‘kknvr�enq�ah,‘kkdkhb�b‘qqhdqr�hm�sgd�odchfqddr+�sgd�
oqna‘ahkhsx� sn� nardqud� rtbg� ‘� b‘qqhdq� hr� snn� q‘qd� sn� ad�
dwodbsdc�‘lnmf�qdk‘shudr� ’onrsdqhnq�oqna‘ahkhsx� q‘mfdr�
eqnl�/�sn�1-07�×��0/−3�kd‘chmf�sn�‘m�dwodbsdc�sns‘k�mtl,
adq� ne� rtbg� b‘qqhdqr� ;� 0(-� Ne� mnsd+� nmd� rhmfkd� hmchuhc,
t‘k� v‘r� bnlontmc� gdsdqnyxfntr� enq� svn� RNQK0,KnE

S‘akd�0� Cdrbqhoshnm�ne�hmenql‘shud�ogdmnsxodr�‘mc�fdmnsxodr�‘u‘hk‘akd�hm�sgd�16�e‘lhkhdr�vhsg�‘�KnE�u‘qh‘ms

Vd�bnmrhcdqdc�‘r�hmenql‘shud�hmchuhct‘kr�enq�sgd�ogdmnsxod+�‘kk�sgnrd�g‘uhmf�vdkk,drs‘akhrgdc�chrd‘rd�rs‘str�‘r�vdkk�‘r�@@N�nq�bdmrnqhmf�‘anud�3/�xd‘qr-�Fdmnsxodr�
vdqd�‘u‘hk‘akd�enq�60�’10$(�ne�hmchuhct‘kr�vhsg�hmenql‘shud�ogdmnsxod�‘r�vdkk�‘r�enq�nmd�tm‘Ĳdbsdc�qdk‘shud�’bdmrnqhmf�‘fd�26�xd‘qr+�fdmnsxod�@OND,ε3�gdsdqnyxfntr+�
RNQK0�VS(

M�mtladq+�x�xd‘qr+�P0�fflqrs�pt‘qshkd+�P2�sghqc�pt‘qshkd+�VS�vhkc�sxod
‘�Odqbdms‘fdr�‘qd�fhudm�nudq�jmnvm�fdmcdq

Oqna‘mcr @Ĳdbsdc�qdk‘shudr Tm‘Ĳdbsdc�qdk‘shudr

Hmenql‘shud�ogdmnsxodr+M 16 50 135
� L‘kdr.edl‘kdr+�M�’$(‘ 00�’30$(.05�’48$( 05�’15$(.34�’63$( 010�’4/$(.01/�’4/$(

� @fd+�x+�ldch‘m�’P0flP2( 47�’41-4fl50( 56�’52fl63( 57�’44-14fl67(

@u‘hk‘akd�fdmnsxodr+M 16 02 21
� RNQK0�b‘qqhdqr+�M�’$( 16�’0//$( 8�’58$( 00�’23$(

� @OND�×�RNQK0�’+�ur�VS( + + VS + VS

� � ε3�mnm,b‘qqhdqr+�M�’$( 6�’15$( 5�’35$( 2�’12$( 6�’11$( 03�’33$(

� � ε3�gdsdqnyxfntr�b‘qqhdqr+�M�’$( 07�’56$( 2�’12$( 0�’7$( 1�’5$( 5�’08$(

� � ε3ε3�b‘qqhdqr+�M�’$( 1�’6$( /�’/$( /�’/$( 1�’5$( 0�’2$(



O‘fd�0/�ne�04Rbgq‘ll ds ‘k-�Fdmnld�Ldchbhmd�����������’1/11(�03958�

u‘qh‘msr� hm� ntq� e‘lhkx� bngnqs� ’oqduhntrkx� qdonqsdc�
hm  Z18\(+�ats+�‘r�gd� hr�‘�oqna‘mc+�gd�chc�mns�bnmsqhatsd�
sn� sgd� drshl‘shnm� ne�β’s(� ‘mc+� ‘r� gd� g‘r� mn� rhao‘hq+� mn�
qdk‘shud�v‘r�khjdkx�sn�ad�‘�ah,‘kkdkhb�KnE�u‘qh‘ms�b‘qqhdq-

Hm� ntq� rstcx+� vd� fdmdq‘sdc� e‘lhkh‘k� c‘s‘� a‘rdc� nm� ‘�
m‘shnm,vhcd� qdbqthsldms� sg‘s� hr� oqna‘akx� ‘lnmfrs� sgd�
k‘qfdrs� c‘s‘rdsr� nm� RNQK0,KnE� e‘lhkhdr+� ‘r� sghr� fdmd� hr�
mns� rxrsdl‘shb‘kkx� rbqddmdc� hm�‘�bkhmhb‘k� rdsshmf-�Cdrohsd�
sghr+� sgd� mtladq� ne� e‘lhkhdr� qdl‘hmdc� khlhsdc+� drod,
bh‘kkx�‘esdq� qdrsqhbshnm� sn� e‘lhkhdr�vhsg�‘�mnm,‘lahftntr�
KnE� u‘qh‘ms-� Gnvdudq+� sgd� DL� ‘ooqn‘bg� ‘kknvdc� tr� sn�
qd‘bg� rtffbhdms� onvdq� sn� oqnuhcd� ld‘mhmfetk� drshl‘sdr-�
@�khlhs‘shnm�ne�ntq�rstcx�l‘x�ad�sgd�‘ardmbd�ne�onrrhakd�

qdokhb‘shnm�hm�‘�k‘qfd�mtladq�ne�odchfqddr�‘r�sgdqd�hr�mn�
bnlo‘q‘akd� rdqhdr� ne� dwsdmcdc� odchfqddr+� sn� ntq� jmnvk,
dcfd-� Vd� sgtr� ‘rrdrrdc� sgd� bnlo‘shahkhsx� ne� ntq� btqudr�
hm�sgd�k‘qfdrs�c‘s‘rds�ne�dwnldr.fdmnldr�ne�@C�o‘shdmsr�
‘mc� bnmsqnkr� ‘u‘hk‘akd-� @@N� enq� b‘rdr� ‘mc� ‘fd� ‘s� k‘rs�
uhrhs�enq�bnmsqnkr�vdqd�‘kk�bnmrhrsdms�vhsg�ntq�odmdsq‘mbd�
btqudr-

Hm� sghr� rstcx+� vd� qdkhdc� nm� sgd� DL� eq‘ldvnqj� enq�
odmdsq‘mbd� b‘kbtk‘shnm� hm� hmbnlokdsd� odchfqddr+�
ehqrs� trdc� ax� @k‘qbnm� ds ‘k-� Z12\ ‘mc� dwsdmcdc� sn� ntq�
chfdmhb� oqnakdl‘shb� ’D,rsdo� dwsdmrhnm(� ‘mc� o‘q‘lds,
qhb� lncdkhmf� ’L,rsdo� bg‘mfdr(-� Vd� ehm‘kkx� hmbnqon,
q‘sdc� hs� hmsn� ‘� 1,rsdo� ldsgncnknfx� ‘krn� hmbktchmf� ‘�

Ehf-�2� Mtladq�ne�‘dbsdc�‘mc�tm‘dbsdc�hmchuhct‘kr�‘bbnqchmf�sn�sgdhq�‘fd�‘mc�sgdhq�RNQK0�rs‘str�‘esdq�fdmnsxohmf�hlots‘shnm-�Sghr�fq‘og�v‘r�
nas‘hmdc�enq�‘kk�hmchuhct‘kr�vhsg�@@N�nq�bdmrnqhmf�‘anud�3/�xd‘qr-�Hs�qdoqdrdmsr�sgd�mtladq�ne�b‘qqhdqr�’toodq�o‘qs(�‘mc�mnm,b‘qqhdqr�’knvdq�o‘qs(�
ne�sgd�RNQK0,KnE�u‘qh‘ms�‘bbnqchmf�sn�sgdhq�chrd‘rd�rs‘str�‘mc�‘fd�hmsdqu‘kr�’@@N�enq�oqna‘mcr�‘mc�‘dbsdc�qdk‘shudr�‘mc�bdmrnqhmf�enq�tm‘dbsdc�
qdk‘shudr(-�Sq‘mro‘qdmbx�chdqdmsh‘sdr�‘u‘hk‘akd�fdmnsxodr�’‘kqd‘cx�jmnvm+�hmbktchmf�sgnrd�ne�oqna‘mcr(�eqnl�sgnrd�drshl‘sdc�‘s�sgd�dmc�ne�sgd�
‘kfnqhsgl
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a‘rdkhmd� drshl‘shnm� eqnl� otakhrgdc� c‘s‘-� Sgd� l‘inq�
hmsdqdrs� enq� sghr� ldsgncnknfx� hr� sgd� bnlahm‘shnm� ne�
rdudq‘k�lnctkdr�sg‘s�‘kk�l‘x�ad�hmcdodmcdmskx�lnch,
ehdc� ‘mc� hloqnudc� enq� etqsgdq� e‘lhkx,a‘rdc� ‘m‘kxrdr�
‘mc� rgntkc� nodm� sgd� cnnq� sn� sgd� ‘m‘kxrdr� ne� ’nesdm�
hmbnlokdsd(� odchfqddr+� vg‘sdudq� sgd� fdmd� ‘mc� sgd�
chrd‘rd-�Lnqdnudq+�ntq�lncdk�lhfgs�ad�etqsgdq�cdudk,
nodc�sn�adssdq�s‘jd�hmsn�‘bbntms�sgd�enkknvhmf�onhmsr�
‘mc�sgtr�gdko�qdehmhmf�drshl‘shnmr�‘mc�‘ookx�sn�nsgdq�
chrd‘rdr9� bnmsqnkkhmf� enq� ‘rbdqs‘hmldms� ah‘rdr� hm�
lnqd� rths‘akd� v‘x� sg‘m� qdlnuhmf� oqna‘mcr� ogdmn,
sxodr� hmenql‘shnm+� ‘ookxhmf� nsgdq� rsq‘sdfhdr� enq� bts,
nee�ohdbdvhrd�bnmrs‘ms�etmbshnmr+�‘citrshmf�enq�e‘lhkx�
bktrsdqr�nq�nsgdq�fdmdshb�e‘bsnqr�‘mc�s‘jhmf�cd‘sg�‘r�‘�
bnlodshmf�qhrj� ’rdd�@cchshnm‘k� ehkd 09�Rtookdldms‘qx�
ldsgncr� ‘mc� chrbtrrhnm� ‘ants� sgd� lncdk(-� Hm� ‘cch,
shnm+�ntq�rstcx�cddokx�qdkhdc�nm�@@N�ne�‘eedbsdc�qdk‘,
shudr�enkknvhmf�rxrsdl‘shb�e‘lhkx� hmsdquhdv-�@ksgntfg�
vd� ots� ‘� kns� ne� deenqs� hm� udqhexhmf� rtbg� hmenql‘shnm+�
hs� qdkhdc� nm� sgd� ldlnqhdr� ne� qdk‘shudr� ‘mc� sghr� l‘x�
sgtr� hmsqnctbd� ‘� ah‘r+� drodbh‘kkx� enq� qdk‘shudr� eqnl�
oqduhntr� fdmdq‘shnmr� ‘mc� vgdm� sgd� hmenql‘ms� v‘r�
mns�eqnl�sgd�r‘ld�fdmdq‘shnm-�Gnvdudq+�sgd�bnlo‘s,
hahkhsx�ne�ntq�qdrtksr�vhsg�sgd�nardqu‘shnm�ne�@@N�enq�
RNQK0,KnE� b‘qqhdqr� hm� sgd� b‘rd,bnmsqnk� rstchdr� cndr�
mns� rtffdrs� ‘� rxrsdl‘shb� ldlnqx� ah‘r� snv‘qcr� nkcdq�
nq�snv‘qcr�xntmfdq�‘fdr-

Hm� ntq� lncdk+� hs� v‘r� mns� onrrhakd� sn� cq‘v� odmd,
sq‘mbd� btqudr� adenqd� sgd� ‘fd� ne� 54+� ctd� sn� sgd� k‘bj� ne�
k‘qfd� bngnqs� c‘s‘� qdf‘qchmf� @OND� d<dbsr� adenqd� 54-�
std�btqud�bqnrrdc�sgd�‘fd�ne�54�‘s�sgd 68$�Z3/fl0//$\+�
21$� Z04fl40$\+� ‘mc� 03$� Z5fl14$\� kdudkr� ne� odmdsq‘mbd�
qdrodbshudkx�enq�sgd�ε3�gnlnyxfntr+�gdsdqnyxfntr+�‘mc�
ε3� mnm,b‘qqhdqr+� rtffdrshmf� sg‘s� ‘� mtladq� ne� RNQK0,
KnE� b‘qqhdqr� cdudkno� ›qrs� rxlosnlr� adenqd� 54-� Bnm,
rhrsdms� vhsg� sghr� nardqu‘shnm+� sgd� lhmhl‘k� nardqudc
@@N� ‘lnmf� oqna‘mcr� v‘r� 37� xd‘qr-� sttr+� ‘ksgntfg�
ntq� rstcx� rgdcr� khfgs� nm� sgd� qhfgs� rhcd� ne� sgd� btqud+�
h-d-+� bnlokdsd� nq� hmbnlokdsd� odmdsq‘mbd� cdodmchmf� nm�
@OND�fdmnsxodr+�etqsgdq�vnqj�hr�mddcdc�sn�adssdq�oqd,
chbs�@@N�nudq‘kk+�lnqd�rodbh›b‘kkx�adenqd�54-

Hm� ntq� lncdk+� vd� rsq‘sh›dc  nm� sgd� mtladq� ne�
@OND,ε3� ‘kkdkdr� fhudm� sgd� eqdptdmbx� ne� sghr� ‘kkdkd� ‘mc�
hsr� lncdq‘sd,sn,ghfg� hlo‘bs-� Hm� ‘cchshnm� sn� @OND�
‘mc� RNQK0+� nsgdq� sxodr� ne� u‘qh‘msr� b‘m� hmfitdmbd� @C�
qhrj� ‘mc� sgdhq� bn,nbbtqqdmbd� vhsg� ‘� RNQK0,KnE� u‘qh,
‘ms� lhfgs� ‘krn� hmfitdmbd� @@N� ‘mc� odmdsq‘mbd� btqudr-�
Bnllnm�u‘qh‘msr�hcdmsh›dc�hm�FV@R�‘mc�q‘qd�u‘qh‘msr�
hcdmsh›dc� hm� dwnld� rdptdmbhmf� rstchdr+� l‘hmkx� hm� sgd�
@AB@6�‘mc�SQDL1�fdmdr+�b‘m�sgtr�lnctk‘sd�sgd�hmch,
uhct‘k� qhrj-� @lnmf� bnllnm� u‘qh‘msr� ‘rrnbh‘sdc� vhsg
@C+� rdudq‘k�l‘o� sn� sgd�RNQK0� knbtr� hsrdke� Z3/\:�ch<dq,
dmsh‘k�‘kkdkd�dwoqdrrhnm� kdudkr�g‘uhmf�addm�oqnonrdc�‘r
‘�ots‘shud�ldbg‘mhrl�Z30\-�sttr+�sgd�g‘oknsxod�bnmsdws�

Ehf-�3� @fd,cdodmcdms�odmdsq‘mbd�enq�b‘qqhdqr�‘mc�mnm,b‘qqhdqr�ne�‘�RNQK0�KnE�u‘qh‘ms-�Sgd�odmdsq‘mbd�hr�chrok‘xdc�vhsg�hsr�84$�bnm›cdmbd�hmsdqu‘k�
‘bbnqchmf�sn�sgd�mtladq�ne�@OND,ε3�‘kkdkd�eqnl�54�sn�74�xd‘qr�ne�‘fd-�Btqudr�enq�mnm,b‘qqhdqr�‘mc�sgdhq�bnm›cdmbd�hmsdqu‘kr�vdqd�nas‘hmdc�eqnl�ntq�
drshl‘shnm�ne�λmb’s�{�‘(�a‘rdc�nm�sgd�Qnssdqc‘l�Rstcx-�C‘s‘�eqnl�odchfqddr�vdqd�bdmrnqdc�‘s�74�xd‘qr-�Bnm›cdmbd�hmsdqu‘kr�enq�RNQK0,KnE�u‘qh‘ms�
b‘qqhdqr�vdqd�nas‘hmdc�eqnl�sgd�1-4sg�‘mc�86-4sg�pt‘mshkdr�ne�4//�annsrsq‘o�hsdq‘shnmr-�Odmdsq‘mbd�u‘ktdr�‘s�54+�6/+�64+�7/+�‘mc�74�xd‘qr�ne�‘fd�enq�
b‘qqhdqr�ne�sgd�RNQK0,KnE�u‘qh‘ms�‘qd�chrok‘xdc�adknv�sgd�›ftqd
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ne sgd q‘qd KnE u‘qh‘ms bntkc sgdnqdshb‘kkx hmfitdmbd
@@N-� Gnvdudq+� NQr� qdl‘hm� q‘sgdq� lncdrs� ’NQ� =�
/-73+� Z/-70fl/-76\� hm� sgd� k‘sdrs� FV@R� enq� qr00107232�
Z3\(+� rtffdrshmf� ‘� ots‘shudkx� rl‘kk� lnchexhmf� d<dbs-�
Qdbdmskx+� fdmdshb� qhrj� rbnqdr� ’FQR(� g‘ud� addm� cdudk,
nodc+ f‘sgdqhmf sgd hmchuhct‘k rl‘kk d<dbs ne ltkshokd
FV@R�RMOr+�‘kadhs�vhsg�rnld�chudqrhsx�hm�sgd�ldsgncr�
‘mc�rdkdbshnm�ne�RMOr-�std�d<dbs�ne�FQR�‘r�lnctk‘snqr�
ne�sgd�@OND�fdmnsxod�g‘r�addm�ld‘rtqdc�Z14\-�Rtbg�‘m�
d<dbs�qdl‘hmr�lncdrs�‘r�bnlo‘qdc�sn�q‘qd�u‘qh‘msr+�rn�
sg‘s� FQR,@OND� khedshld� qhrj� rg‘kk� mns� ad� trdc� ‘s� sgd�
hmchuhct‘k�kdudk�vhsgnts�hmbktchmf�q‘qd�u‘qh‘msr-�@citrs,
hmf sgd d<dbs ne q‘qd RNQK0 u‘qh‘msr nm sg‘s FQR,rsq‘s,
h›dc @OND,ε3 hr gnvdudq ‘m hmsdqdrshmf odqrodbshud+
bnmchshnm‘k� sn� sgd� ed‘rhakd� dwsdmrhnm� ne� sgd� D,rsdo� sn�
rtbg�‘�ltkshfdmhb�lncdk+� h-d-+�‘kknvhmf� enq� sgd� hlots‘,
shnm ne ltkshokdr RMOr enq FQR drshl‘shnm hm qdk‘shudr
vhsgnts� cq‘rshb‘kkx� hmbqd‘rhmf� bnlots‘shnm‘k� bnrs-�
Gnvdudq+�fhudm�sgd�k‘qfd�qhrj�kn‘c�‘kqd‘cx�bnmedqqdc�ax�
@OND�‘mc�RNQK0+�vd�cn�mns�dwodbs�sg‘s�FQR�l‘x�ok‘x�
‘� bkhmhb‘kkx� qdkdu‘ms� qnkd� hm� RNQK0+@OND,ε3� b‘qqhdqr-�
sthr� lhfgs� ad� ch<dqdms� hm� b‘rd� ne� bn,nbbtqqdmbd� ne� ‘m�
@AB@6�nq�‘�SQDL1� qhrj�u‘qh‘ms-�NQr�ne�lnrs�cdkdsd,
qhntr u‘qh‘msr ne dhsgdq fdmd ‘qd hm sgd nqcdq ne l‘f,
mhstcd ne 0-6fl3 Z31\- sttr+ ‘m nkhfnfdmhb lncdk s‘jhmf
hmsn�‘bbntms�sgdrd�fdmdr�vntkc�ad�vdkbnld-�Gnvdudq+�
sgd�q‘qhsx�ne�b‘qqhdqr�ne�ltkshokd�tm‘lahftntrkx�cdkdsd,
qhntr.‘rrnbh‘sdc SQDL1+ @AB@6+ ‘mc RNQK0 u‘qh‘msr
l‘jd� rtbg� ‘m� nkhfnfdmhb� lncdk� bg‘kkdmfhmf� sn� ‘rrdrr�
vhsg�rtffbhdms�onvdq-

Bnmbktrhnmr
Vd� oqnonrd� gdqd� chfdmhb� odmdsq‘mbd� drshl‘shnmr� enq�
RNQK0,KnE� u‘qh‘msr� snfdsgdq� vhsg� @OND,ε3� ‘kkdkdr-�
Ntq�drshl‘shnm�hr�a‘rdc�nm�qdbqthsldms�khjdkx�bknrdq�sn�
sg‘s�ne�fdmdshb bntmrdkhmf�qdptdrsr� hm� e‘lhkhdr� sg‘m�sn�
sgd�fdmdq‘k�onotk‘shnm+�‘mc�ntq�drshl‘sdr�l‘x�sgtr�ad�
s‘jdm�hmsn�‘bbntms�vgdm�‘m�‘rxlosnl‘shb�qdk‘shud�l‘x�
qdptdrs� hmenql‘shnm� enkknvhmf� sgd� hcdmshehb‘shnm� ne� ‘�
RNQK0,KnE� u‘qh‘ms� entmc� hm� ‘� oqna‘mc-� Vd� bnmrhcdq�
sg‘s�RNQK0�oqdrxlosnl‘shb�sdrshmf�rgntkc�mns�ad�odq,
enqldc�qdf‘qckdrr�ne�@OND�fdmnsxohmf+�fhudm�sgd�k‘qfd�
lnchexhmf�deedbs�hm�sgdrd�e‘lhkhdr-

@aaqduh‘shnmr
KnE9�Knrr,ne,etmbshnm:�@@N9�@fd ‘s�nmrds:�@β9�@lxknhc�β: @C9�@kygdhldq�
chrd‘rd:�@CDR9�@kygdhldq�Chrd‘rd Dtqnod‘m�Rdptdmbhmf:�@CRO9�@ldqhb‘m�
@kygdhldq�Chrd‘rd�Rdptdmbhmf�Oqnidbs:�AHB9�A‘xdrh‘m�Hmenql‘shnm�Bqhsdqhnm:�
BRE9�Bdqdaqnrohm‘k�fithc:�DL9�Dwodbs‘shnm,l‘whlhy‘shnm:�DN@C9�D‘qkx,nmrds�
@kygdhldq�chrd‘rd:�FQR9�Fdmdshb�qhrj�rbnqd:�L@E9�Lhmnq�‘kkdkd�eqdptdmbx:�
Lhr29�Lhrrdmrd�u‘qh‘ms�oqdchbsdc�c‘l‘fhmf�ax�sgqdd�ahnhmenql‘shb‘k�snnkr:�
NQ9�Nccr�q‘shn:�OSU9�Oqnsdhm,sqtmb‘shmf�u‘qh‘ms:�PLORE9�Pt‘mshs‘shud�ltksh,
okdw�OBQ�ne�rgnqs�fitnqdrbdms�eq‘fldmsr:�RMO9�Rhmfkd�mtbkdnshcd�onkxlnq,
oghrlr:�VDR9�Vgnkd,dwnld�rdptdmbhmf-

Rtookdldms‘qx�Hmenql‘shnm
Sgd nmkhmd�udqrhnm�bnms‘hmr�rtookdldms‘qx�l‘sdqh‘k�‘u‘hk‘akd�‘s�gssor9..�cnh-�
nqf.�0/-�0075.�r02/62,�/11,�/0/6/,5-

@cchshnm‘k�fflkd 09�Rtookdldms‘qx�ldsgncr-�Rs‘shrshb‘k�lncdkhmf+�rhltk‘,
shnm�rstcx-�Rtookdldms‘qx�qdrtksr-�Bnlo‘qhrnm�ne�annsrsq‘o�‘mc�i‘bj,
jmhed�oqnbdctqdr+�qdrtksr�eqnl�sgd�rhltk‘shnm�rstcx+�odchfqddr�hmenql‘shnm-�
Rtookdldms‘qx�chrbtrrhnm�‘ants�sgd�lncdk-�Ehf-�R0-�Mtladq�ne�hmenql‘,
shud�ogdmnsxodr�‘u‘hk‘akd�hm�l‘sdqm‘k�udqrtr�o‘sdqm‘k�aq‘mbg�nudq�sgd�16�
KnE�e‘lhkhdr-�Ehf-�R1-�@fd�chrsqhatshnm�hm�KnE�e‘lhkhdr-�Ehf-�R2-�Qdrtksr�ne�
rhltk‘shnmr�hm�rbdm‘qhn�@�vgdm�lhrrhmfmdrr�cndr�mns�cdodmc�nm�‘fd-�Ehf-�
R3-�Qdrtksr�ne�rhltk‘shnm�hm�rbdm‘qhn�0�vgdm�lhrrhmfmdrr�cdodmcr�nm�‘fd-�
Ehf-�R4-�Qdrtksr�ne�rhltk‘shnm�hm�rbdm‘qhn�A-�Ehf-�R5-�Qdrtksr�ne�rhltk‘shnm�
hm�rbdm‘qhn�A�vgdm�lhrrhmfmdrr�hr�qdk‘sdc�sn�nmd�e‘lhkx�aq‘mbg�nmkx�’sgd�
nmd�vhsg�sgd�knvdq�mtladq�ne�b‘rdr(-�Ehf-�R6-�Qdrtksr�ne�rhltk‘shnm�hm
rbdm‘qhn�A�vgdm�lhrrhmfmdrr�hr�qdk‘sdc�sn�nmd�e‘lhkx�aq‘mbg�nmkx�’sgd�nmd�
vhsg�o‘qdms�mns�adhmf�‘�b‘rd(-�Ehf-�R7-�Qdrtksr�ne�rhltk‘shnm�hm rbdm‘qhn�
B�vhsg�mnql‘k�q‘mcnl�ddbs-�Ehf-�R8-�Qdrtksr�ne�rhltk‘shnm�hm�rbdm‘qhn�B�
vhsg�f‘ll‘�q‘mcnl�ddbs-�Ehf-�R0/-�Qdrtksr�ne�rhltk‘shnmr�hm�rbdm‘qhn�
C-�Ehf-�R00-�Onrsdqhnq�oqna‘ahkhsx�ne�b‘qqxhmf�‘�u‘qh‘ms�hm�sgd�a‘rdkhmd�
rbdm‘qhn�nudq�4//�rhltk‘sdc�c‘s‘rdsr-�Ehf-�R01-�Chrsqhatshnm�ne�o‘q‘ldsdqr�
nas‘hmdc�nudq�4//�hsdq‘shnmr�ne�annsrsq‘o�‘mc�i‘bjjmhed�ldsgncr-�Ehf-�R02-�
@fd�cdodmcdms�odmdsq‘mbd�enq�b‘qqhdqr�‘mc�mnm,b‘qqhdqr�ne�‘�RNQK0�OSU-�
Ehf-�R03-�Chrsqhatshnm�ne�@@N�enq�RNQK0,KnE�b‘qqhdqr�adhmf�@C�b‘rdr�hm�sgd�
b‘rd,bnmsqnk�c‘s‘rds�‘bbnqchmf�sn�sgdhq�@OND�fdmnsxod-�S‘akd R0-RNQK0�
u‘qh‘msr�hmbktcdc�hm�ntq�e‘lhkx�bngnqs-�S‘akd R1-�Bnlo‘qhrnm�ne�lncdkr�
a‘rdc�nm�sgd�A‘xdrh‘m�Hmenql‘shnm�Bqhsdqhnm�’AHB(-�S‘akd R2-�Dwodbsdc�
sns‘k�mtladq�ne�hmchuhct‘kr�ax�fdmnsxod-

@bjmnvkdcfdldmsr
Vd�sg‘mj�sgd�@CRO�rstcx�enq�oqnuhchmf�dwnld�‘mc�fdmnld�c‘s‘�eqnl�b‘rdr�
‘mc�bnmsqnk�’@CRO�tlaqdkk‘�MF///56-u2(- @CRO�c‘s‘�vdqd�oqdo‘qdc+�‘qbghudc+�
‘mc�chrsqhatsdc�ax�sgd�M‘shnm‘k�Hmrshstsd�nm�@fhmf�@kygdhldq&r�Chrd‘rd�C‘s‘�
Rsnq‘fd�Rhsd�’MH@F@CR(�‘s�sgd�Tmhudqrhsx�ne�Odmmrxku‘mh‘�’T13@F/30578(+�
etmcdc�ax�sgd�M‘shnm‘k�Hmrshstsd�nm�@fhmf-�Sgd�@CRO�tlaqdkk‘�bnms‘hmr�
c‘s‘�eqnl�sgd�@kygdhldq&r�Chrd‘rd�Mdtqnhl‘fhmf�Hmhsh‘shud�’@CMH(�c‘s‘a‘rd�
’‘cmh-knmh-trb-dct(-�@r�rtbg+�sgd�hmudrshf‘snqr�vhsghm�sgd�@CMH�bnmsqhatsdc�sn�
sgd�cdrhfm�‘mc�hlokdldms‘shnm�ne�@CMH�‘mc.nq�oqnuhcdc c‘s‘�ats�chc�mns�
o‘qshbho‘sd�hm sgd�‘m‘kxrhr�nq�vqhshmf�ne�sghr�qdonqs-�@�bnlokdsd�khrshmf�ne�@CMH�
hmudrshf‘snqr�b‘m�ad�entmc�‘s9�gsso9..�‘cmh-�knmh-�trb-�dct.�vo,�bnmsd�ms.�tokn‘�cr.�
gnv^�sn^�‘ookx.�@CMH^�@bjmn�vkdcf�dldms^�Khrs-�oce-
Khrs�ne�BMQL@I�’M‘shnm‘k�Qdedqdmbd�Bdmsdq�enq�Xntmf�@kygdhldq�O‘shdmsr+�
Bdmsqd�M‘shnm‘k�cd�Qçeçqdmbd�L‘k‘cdr�@kygdhldq�Idtmdr(�bnkk‘anq‘snqr9
›qrsm‘ld�’lhckd�hmhsh‘kr(+�k‘rsm‘ld+�hmrshstshnm+�bhsx+�bntmsqx
C‘mhdk‘+�@mcqhts‘+�@lhdmr�tmhudqrhsx�Gnrohs‘k+�@lhdmr+�Eq‘mbd:�Ohdqqd+�@msgnmx+�
Bnkl‘q�Gnrohs‘k+�Bnkl‘q+�Eq‘mbd:�Rnoghd+�@tqh‘bnlad+�Anqcd‘tw�tmhudqrhsx�
Gnrohs‘k+�Anqcd‘tw+�Eq‘mbd:�@mm‘,Bgknç+�A‘k‘fd‘r+�Sntqr�tmhudqrhsx�Gnrohs‘k+�
Sntqr+�Eq‘mbd:�Fthkk‘tld+�A‘kk‘m+�A‘xnmmd�Gnrohs‘k+�A‘xnmmd+�Eq‘mbd:�Lçk‘mhd+�
A‘qa‘x+�@lhdmr�tmhudqrhsx�Gnrohs‘k+�@lhdmr+�Eq‘mbd:�Dlhkhd+�Ad‘t›kr+�Sntqr�
tmhudqrhsx�Gnrohs‘k+�Sntqr+�Eq‘mbd:�X‘mmhbj+�Açins+�Chinm�tmhudqrhsx�Gnrohs‘k+�
Chinm+�Eq‘mbd:�Rdqfd+�Adkkh‘qc+�Qdmmdr�tmhudqrhsx�Gnrohs‘k+�Qdmmdr+�Eq‘mbd:�L‘qhd+�
Adm‘hsd‘t+�Sntkntrd�tmhudqrhsx�Gnrohs‘k+�Sntkntrd+�Eq‘mbd:�J‘qhl+�Admmxr+�
Lnmsodkkhdq�tmhudqrhsx�Gnrohs‘k+�Lnmsodkkhdq+�Eq‘mbd:�Eqçcçqhb+�Ak‘mb+�Rsq‘rantqf�
tmhudqrhsx�Gnrohs‘k+�Rsq‘rantqf+�Eq‘mbd:Rsçog‘mhd+�Anlanhr+�Ohshç+�R‘koésqhëqd�
tmhudqrhsx�Gnrohs‘k+�O‘qhr+�Eq‘mbd:�Bk‘hqd+�Antsnkd‘t�Aqdsnmmhëqd+�M‘msdr�
tmhudqrhsx�Gnrohs‘k+�M‘msdr+�Eq‘mbd:�Ohdqqd+�Aq‘mfdq+�B‘dm�tmhudqrhsx�Gnrohs‘k+�
B‘dm+�Eq‘mbd:�I‘rlhmd+�B‘qkhdq+�Sntkntrd�tmhudqrhsx�Gnrohs‘k+�Sntkntrd+�Eq‘mbd:�
Kdrkhd+�B‘qsy,Ohudq+�Khlnfdr�tmhudqrhsx�Gnrohs‘k+�Khlnfdr+�Eq‘mbd:�O‘rb‘khmd+�
B‘rr‘fm‘tc+�Khkkd�tmhudqrhsx�Gnrohs‘k+�Khkkd+�Eq‘mbd:�Fhnu‘mmh+�B‘rsdkmnun+�Mhldr�
tmhudqrhsx�Gnrohs‘k+�Mhldr+�Eq‘mbd:�Bgqhrshmd+�Bg‘lohnm+�Uhkkdtqa‘mmd�
tmhudqrhsx�Gnrohs‘k+�Uhkkdtqa‘mmd+�Eq‘mbd:�@mm‘adkkd+�Bg‘trrdmns+�Mhbd�
tmhudqrhsx�Gnrohs‘k+�Mhbd+�Eq‘mbd:�L‘sghdt+�Bdbb‘kch+�L‘qrdhkkd�tmhudqrhsx�
Gnrohs‘k+�L‘qrdhkkd+�Eq‘mbd:�U‘kçqhd+�Bg‘tuhqç+�@mfdqr�tmhudqrhsx�Gnrohs‘k+�@mfdqr+�
Eq‘mbd:�X‘ngt‘+�Bgdm+�Khkkd�tmhudqrhsx�Gnrohs‘k+�Khkkd+�Eq‘mbd:�Itkhdm+�Bnfdy+�B‘dm�
tmhudqrhsx�Gnrohs‘k+�B‘dm+�Eq‘mbd:�Dll‘mtdk+�Bnfm‘s+�K‘qhanhrhëqd�tmhudqrhsx�
Gnrohs‘k+�O‘qhr+�Eq‘mbd:�E‘ahdmmd+�Bnmsdf‘k,B‘kkhdq+�Ad‘tmd�Gnrohs‘k+�Ad‘tmd+�
Eq‘mbd:�Kd‘+�Bnqmdhkkd+�L‘qrdhkkd�tmhudqrhsx�Gnrohs‘k+�L‘qrdhkkd+�Eq‘mbd:�Oghkhood+�
Bntq‘shdq+�Khlnfdr�tmhudqrhsx�Gnrohs‘k+�Khlnfdr+�Eq‘mbd:�Gçkëmd+�Bntqsdl‘m,
bgd+�M‘msdr�tmhudqrhsx�Gnrohs‘k+�M‘msdr+�Eq‘mbd:�Admi‘lhm+�Bqdshm+�Rsq‘rantqf�
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Gnrohs‘k+�@mfdqr+�Eq‘mbd:�L‘îsç+�Enql‘fkhn+�Kxnm�tmhudqrhsx�Gnrohs‘k+�Kxnm+�
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@mmd+�F‘hmbgd,R‘klnm+�Qdmmdr�tmhudqrhsx�Gnrohs‘k+�Qdmmdr+�Eq‘mbd:�
Id‘m,Bk‘tcd+�Fdsdmds+�R‘hms,Dshdmmd�tmhudqrhsx�Gnrohs‘k+ R‘hms,Dshdmmd+�Eq‘mbd:�
Dll‘mtdkkd+�Fhmfkhmfdq+�Ltkgntrd�tmhudqrhsx�Gnrohs‘k+�Ltkgntrd+�Eq‘mbd:
Nkhuhdq+�Fncdeqnx+�@lhdmr�tmhudqrhsx�Gnrohs‘k+�@lhdmr+�Eq‘mbd:�L‘sghkcd+�Fq‘adq+�
Chinm�tmhudqrhsx�Gnrohs‘k+�Chinm+�Eq‘mbd:�Bgknç+�Fqdfnhqd+�Anqcd‘tw�tmhudqrhsx�
Gnrohs‘k+�Anqcd‘tw+�Eq‘mbd:�Rsdog‘m+�Fqhl‘kch+�L‘qrdhkkd�tmhudqrhsx�Gnrohs‘k+�
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Bk‘tcd+�Ftdqhns+�L‘qrdhkkd�tmhudqrhsx�Gnrohs‘k+�L‘qrdhkkd+�Eq‘mbd:�Rnoghd+�G‘dm+�
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Eq‘mbd:�Bkçldmbd+�G‘qcx+�Qntdm�tmhudqrhsx�Gnrohs‘k+�Qntdm+�Eq‘mbd:�Fdnqnx+�
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Gnrohs‘k+�Mhldr+�Eq‘mbd:�Bk‘hqd+�Gntqqdftd+�K‘qhanhrhëqd�tmhudqrhsx�Gnrohs‘k+�
O‘qhr+�Eq‘mbd:�Sgçqërd+�Inmud‘tw+�M‘mbx�tmhudqrhsx�Gnrohs‘k+�M‘mbx+�Eq‘mbd:�
Rmdi‘m‘+�Itqhbh+�Odqohfm‘m�Gnrohs‘k+�Odqohfm‘m+�Eq‘mbd:�B‘sh‘+�Jgntlqh+�Chinm�
tmhudqrhsx�Gnrohs‘k+�Chinm+�Eq‘mbd:�Kdik‘+�Jnqhb+�L‘qrdhkkd�tmhudqrhsx�Gnrohs‘k+�
L‘qrdhkkd+�Eq‘mbd:�Ohdqqd+�Jqnk‘j,R‘klnm+�Uhkkdtqa‘mmd�Gnrohs‘k+�Uhkkdtqa‘mmd+�
Eq‘mbd:�Ohdqqd+�K‘a‘tfd+�Lnmsodkkhdq�tmhudqrhsx�Gnrohs‘k+�Lnmsodkkhdq+�Eq‘mbd:�
Lnqf‘md+�K‘bntq+�Qntdm�tmhudqrhsx�Gnrohs‘k+�Qntdm+�Eq‘mbd:�Itkhdm+�K‘f‘qcd+�
R‘hmsd,@mmd�tmhudqrhsx�Gnrohs‘k+�O‘qhr+�Eq‘mbd:�Gçkëmd,L‘qhd+�K‘mnhrdkçd+�
Nqkç‘mr�Gnrohs‘k+�Nqkç‘mr+ Eq‘mbd:�Aqhbd+�K‘tqdmr+�Anqcd‘tw�tmhudqrhsx�Gnrohs‘k+�
Anqcd‘tw+�Eq‘mbd:�Hr‘adkkd+�Kd�Adq+�Ohshç+�R‘koésqhëqd�tmhudqrhsx�Gnrohs‘k+�O‘qhr+�
Eq‘mbd:�Fvdm‘êk+�Kd�Ftx‘cdq+�Onhshdqr�tmhudqrhsx�Gnrohs‘k+�Onhshdqr+�Eq‘mbd:�
@lçkhd+�Kdak‘mb+�Aqdrs�tmhudqrhsx�Gnrohs‘k+�Aqdrs+�Eq‘mbd:�Sgha‘tc+�Kdantuhdq+�
Khkkd�tmhudqrhsx�Gnrohs‘k+�Khkkd+�Eq‘mbd:�@m‘îr+�Khooh+�Lnmsodkkhdq�tmhudqrhsx�
Gnrohs‘k+�Lnmsodkkhdq+�Eq‘mbd:�L‘qhd,@mmd+�L‘bjnvh‘j+�Khkkd�tmhudqrhsx�Gnrohs‘k+�
Khkkd+�Eq‘mbd:�Dknh+ L‘fmhm+�Adr‘mãnm�tmhudqrhsx�Gnrohs‘k+�Adr‘mãnm+�Eq‘mbd:�
Bdbhkh‘+�L‘qdkkh+�Lnmsodkkhdq�tmhudqrhsx�Gnrohs‘k+�Lnmsodkkhdq+�Eq‘mbd:�Nkhuhdq+�
L‘qshm‘tc+�B‘dm�tmhudqrhsx�Gnrohs‘k+�B‘dm+�Eq‘mbd:�@tqçkhdm+�L‘tqdhkkd+�Khkkd�
tmhudqrhsx�Gnrohs‘k+�Khkkd+�Eq‘mbd:�Dlhkhd+�Lhknmfn,Qhf‘k+�Sntkntrd�tmhudqrhsx�
Gnrohs‘k+�Sntkntrd+�Eq‘mbd:�Rnoghd+�Lngq+�Chinm�tmhudqrhsx�Gnrohs‘k+�Chinm+�
Eq‘mbd:�Gçkëmd+�Lnkkhnm+�Kxnm�tmhudqrhsx�Gnrohs‘k+�Kxnm+�Eq‘mbd:�Nkhuhdq+�
Lnqd‘tc+�Fqdmnakd�tmhudqrhsx�Gnrohs‘k+�Fqdmnakd+�Eq‘mbd:�@kdw‘mcqd+�Lnqhm+�
Qntdm�tmhudqrhsx�Gnrohs‘k+�Qntdm+�Eq‘mbd:�F‘êk+�Mhbnk‘r+�Qntdm�tmhudqrhsx�
Gnrohs‘k+�Qntdm+�Eq‘mbd:�Itkh‘+�Mhudkkd+�@kdr�Gnrohs‘k+�@kdr+�Eq‘mbd:�B‘lhkkd+�
Mnhq‘x+�R‘hmsd,@mmd�tmhudqrhsx�Gnrohs‘k+�O‘qhr+�Eq‘mbd:�Dkhr‘adsg+�Nkk‘fmnm,
Qnl‘m+�Kxnm�tmhudqrhsx�Gnrohs‘k+�Kxnm+�Eq‘mbd:�Bk‘hqd+�O‘ptds+�K‘qhanhrhëqd�
tmhudqrhsx�Gnrohs‘k+�O‘qhr+�Eq‘mbd:�Içqçlhd+�O‘qhdmsd+�Sntkntrd�tmhudqrhsx�
Gnrohs‘k+�Sntkntrd+�Eq‘mbd:�Eknqdmbd+�O‘rpthdq+�Khkkd�tmhudqrhsx�Gnrohs‘k+�Khkkd+�
Eq‘mbd:�@kdw‘mcqd+�Odqqnm+�@lhdmr�tmhudqrhsx�Gnrohs‘k+�@lhdmr+�Eq‘mbd:�
M‘sg‘khd+�Oghkhooh+�Rsq‘rantqf�tmhudqrhsx�Gnrohs‘k+�Rsq‘rantqf+�Eq‘mbd:�Uhqfhmhd+�
Ohbgnm+�@mfdqr�tmhudqrhsx�Gnrohs‘k+�@mfdqr+�Eq‘mbd:�Uhmbdms+�Ok‘mbgd+�Anqcd‘tw�
tmhudqrhsx�Gnrohs‘k+�Anqcd‘tw+�Eq‘mbd:�Bçkhmd+�Onhqrhdq+�Qdhlr�tmhudqrhsx�Gnrohs‘k+�
Qdhlr+�Eq‘mbd:�L‘qhd+�Q‘›p+�Sntkntrd�tmhudqrhsx�Gnrohs‘k+�Sntkntrd+�Eq‘mbd:�
O‘tkhmd+ Qnc,Nkhuhdqh+�R‘hmsd,@mmd�tmhudqrhsx�Gnrohs‘k+�O‘qhr+�Eq‘mbd:�@cdkhmd+�
Qnkkhm,Rhkk‘hqd+�Khkkd�tmhudqrhsx�Gnrohs‘k+�Khkkd+�Eq‘mbd:�B‘qnkd+�Qntç,I‘fns+�
R‘hmsd,@mmd�tmhudqrhsx�Gnrohs‘k+�O‘qhr+�Eq‘mbd:�C‘qhn+�R‘q‘bhmn+�Ohshç,R‘koésqhëqd�
tmhudqrhsx�Gnrohs‘k+�O‘qhr+�Eq‘mbd:�L‘qhd+�R‘q‘yhm+�R‘hmsd,@mmd�tmhudqrhsx�
Gnrohs‘k+�O‘qhr+�Eq‘mbd:�L‘sghkcd+�R‘tuçd+�Fqdmnakd�tmhudqrhsx�Gnrohs‘k+�
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tmhudqrhsx�Gnrohs‘k+ Chinm+�Eq‘mbd:�B‘lhkkd+�Shrrdq‘mc+�Sntkntrd�tmhudqrhsx�
Gnrohs‘k+�Sntkntrd+�Eq‘mbd:�Bgqhrsnogd+�Snl‘rhmn+�Nqkç‘mr�Gnrohs‘k+�Nqkç‘mr+�
Eq‘mbd:�Bçcqhb+�Stqohm‘s+�Lnmsodkkhdq�tmhudqrhsx�Gnrohs‘k+�Lnmsodkkhdq+�Eq‘mbd:�
K‘tqëmd+�U‘m�C‘lld+�Odqohfm‘m�tmhudqrhsx�Gnrohs‘k+�Odqohfm‘m+�Eq‘mbd:�Nkhuhdq+�
Udqbqtxrrd+�R‘hms,Aqhdtb�Gnrohs‘k+�R‘hms,Aqhdtb+�Eq‘mbd:�@khbd+�Unhkkx+�Adr‘mãnm�
tmhudqrhsx�Gnrohs‘k+ Adr‘mãnm+�Eq‘mbd:�M‘sg‘khd+�V‘fdl‘mm+�M‘msdr�tmhudqrhsx�
Gnrohs‘k+�M‘msdr+�Eq‘mbd:�C‘uhc+�V‘kknm+�Qntdm�tmhudqrhsx�Gnrohs‘k+�Qntdm+�
Eq‘mbd:�@khmd+�Y‘qd‘+�Qntdm�tmhudqrhsx�Gnrohs‘k+�Qntdm+�Eq‘mbd-
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@lntxdk+�Khkkd�tmhudqrhsx�Gnrohs‘k+�Khkkd+�Eq‘mbd:�Bçkhmd+�Adkkdmftdy+�O‘rsdtq�Hmrsh,
stsd+�Khkkd+�Eq‘mbd:�Bk‘tchmd+�Adqq+�Lnmsodkkhdq�tmhudqrhsx+�Lnmsodkkhdq+�Eq‘mbd:�
@mmd+�Ank‘mc+�Bdmsqd�M‘shnm‘k�cd�Qdbgdqbgd�dm�Fçmnlhptd�Gtl‘hmd+�Duqx+�
Eq‘mbd:�O‘nk‘+�Anrrt+�HQBBR R‘ms‘�Ktbh‘�Entmc‘shnm+�Qnld+�Hs‘kx:�Edljd+�Antv,
l‘m+�Uqhid�Tmhudqrhsx+�@lrsdqc‘l+�Sgd�Mdsgdqk‘mcr:�Inrd+�Aq‘r+�U‘m�@mcdk�Hmrsh,
stsd+�Fq‘mc�Q‘ohcr+�LH�TR@:�Cnlhmhptd+�B‘lohnm+�Qntdm�tmhudqrhsx�Gnrohs‘k+�
Qntdm+�Eq‘mbd:�B‘lhkkd+�Bg‘qanmmhdq+�Qntdm�tmhudqrhsx�Gnrohs‘k+�Qntdm+�Eq‘mbd:�
Inqch+�Bk‘qhlnm+�Tmhudqrhs‘s�@tsnmnl‘�cd�A‘qbdknm‘+�A‘qbdknm‘+�Ro‘hm:�@msnmhn+�
C‘mhdkd+�B‘sgnkhb�tmhudqrhsx�ne�R‘bqdc�Gd‘qs+�Qnld+�Hs‘kx:�Id‘m,Eq‘mãnhr+�
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Eq‘mbd:�G‘mr+�Fhkkd+�Uqhid�Tmhudqrhsx+�@lrsdqc‘l+�Sgd�Mdsgdqk‘mcr:�Admi‘lhm+�
Fqdmhdq,Ankdx+�O‘rsdtq�Hmrshstsd+�Khkkd+�Eq‘mbd:�Cdsdkhm‘+�Fqnydu‘+�B‘qch�Tmhudq,
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Gnrohs‘k+�@lrsdqc‘l+�Sgd�Mdsgdqk‘mcr:�L‘qb+�Gtkrl‘m+�@lrsdqc‘l�tmhudqrhsx�
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trdc�enq�sghr�rstcx�‘qd�oqnuhcdc�hm�@cchshnm‘k�›kd�09�rtookdldms‘qx�qdrtksr�
’ƒ�odchfqddr�hmenql‘shnm(-�Sgdx�‘qd�chrok‘xdc�hm�sqdd�enql‘s�hmbktchmf�‘u‘hk,
‘akd�RNQK0,@OND�fdmnsxodr+�chrd‘rd�rs‘str+�‘mc�‘fd�’nmrds�nq�bdmrnqhmf�
Zk‘rs�uhrhs�nq�cd‘sg\�qdrodbshudkx�enq�‘dbsdc�‘mc�tm‘dbsdc�hmchuhct‘kr(-�
Dwnld�rdptdmbhmf�c‘s‘�‘qd�odqrnm‘k+�onsdmsh‘kkx�hcdmsh›‘akd�c‘s‘+�vghbg�
vd�‘qd�mns�‘kknvdc�sn�rg‘qd�otakhbkx�a‘rdc�nm�o‘shdmsr&�bnmrdmsr�‘mc�HQA�
‘ooqnu‘kr-

Cdbk‘q‘shnmr

Dsghbr�‘ooqnu‘k�‘mc�bnmrdms�sn�o‘qshbho‘sd
O‘shdmsr�nq�kdf‘k�ft‘qch‘mr�oqnuhcdc�hmenqldc�vqhssdm�bnmrdms sn�o‘qshbh,
o‘sd�hm�sghr�rstcx-�Hmenqldc�bnmrdms�v‘r�nas‘hmdc�enq�fdmdshb�‘m‘kxrdr�‘mc�
enq�oqnuhchmf�ldchb‘k�hmenql‘shnm�hm�‘�bkhmhb‘k�rdsshmf�‘mc.nq�hm�‘�qdrd‘qbg�
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M+�ds�‘k-�Mdv�hmrhfgsr�hmsn�sgd�fdmdshb�dshnknfx�ne�@kygdhldq&r�chrd‘rd�‘mc�
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