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On the number of genealogical ancestors tracing to the
source groups of an admixed population
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Qdbdhudc9�GUmtUpx�03)�0/02,�:bbdosdc9�:ophk�4)�0/02
y�Sgd�:tsgnp r(�0/02,�Otakhrgdc�ax�Lwenpc�Tmhudprhsx�Opdrr�nm�adgUke�ne�Sgd�Cdmdshbr�Pnbhdsx�ne�:ldphbU,�
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odplhsr�tmpdrsphbsdc�pdtrd)�chrsphatshnm)�Umc�pdopnctbshnm�hm�Umx�ldchtl)�opnuhcdc�sgd�nphfhmUk�vnpi�hr�opnodpkx�bhsdc,

Fmspnctbsgnm
Fdmdshb‘kkx�‘clhwdc�onotk‘shnmr�‘qhrd�vgdm�svn�nq�lnqd�rntqbd�
fqntor� bnlahmd� sn� enql� ‘� mdv� onotk‘shnm-� ?esdq� fdmdq‘shnmr� ne�
l‘shmf�‘lnmf�ldladqr ne�sgd�hmbhohdms�‘clhwdc�onotk‘shnm�‘mc�
mdv� bnmsqhatsnqr� eqnl� sgd� rntqbd� fqntor)� sxohb‘k� hmchuhct‘kr� hm�
sgd� ‘clhwdc� fqnto� onrrdrr� ‘mbdrsqx� eqnl� ltkshokd� rntqbdr�
’Bg‘jq‘anqsx�0875:�Jnqtmdr�‘mc�Fnkcadqf�1/10:�Fno‘k‘m�ds�Zk-�1/11(-
Sgd� fdmdshb�ghrsnqx� ne� ‘m�‘clhwdc�onotk‘shnm� b‘m�ad� qdoqd,

rdmsdc�ax�‘�sdlonq‘k�rdptdmbd�ne�‘clhwstqd�bnmsqhatshnmr)�rs‘qs,
hmf�vhsg�sgd�entmchmf�ne�sgd�mdv�‘clhwdc�fqnto�’Knmf�0880:�Udqct�
‘mc�Pnrdmadqf�1/00:�Fq‘udk�1/01(-�?lnmf�oqdrdms,c‘x�ldladqr�
ne�sgd�‘clhwdc�onotk‘shnm)�fdmdshb�o‘ssdqmr�rtbg�‘r�sgd�chrsqhat,
shnm�ne�‘clhwstqd�kdudkr�drshl‘sdc�eqnl�hmchuhct‘k�fdmnldr�b‘m�
sgdm�ad�trdc�snfdsgdq�vhsg�‘�lncdk�ne�sgd�‘clhwstqd�oqnbdrr�sn�
tmbnudq�ed‘stqdr�rtbg�‘r�sgd�shlhmf�‘mc�l‘fmhstcd�ne�sgd�fdmdshb�
bnmsqhatshnmr�sg‘s�bg‘q‘bsdqhyd�sgd�‘clhwstqd�’Udqct�ds�Zk-�1/03:�
A‘g‘qh‘m�ds�Zk-�1/05:�Y‘hskdm�ds�Zk-�1/06(-
Hm�rstchdr�sg‘s�rddj�sn�hmedq�onotk‘shnm�o‘q‘ldsdqr�eqnl�fdmdshb�

o‘ssdqmr�‘lnmf�hmchuhct‘kr�hm�sgd�‘clhwdc�onotk‘shnm)�d‘bg�‘c,
lhwdc�hmchuhct‘k�hr�sqd‘sdc�‘r�‘�q‘mcnl�ntsbnld�ne�sgd�‘clhwstqd�
oqnbdrr-�Sgd�‘bbtltk‘shnm�ne�c‘s‘�nm�l‘mx�‘clhwdc�hmchuhct‘kr�

sgdm�oqnuhcdr�hmenql‘shnm�‘ants�sgd�onotk‘shnm�ghrsnqx-�Hm�sghr�odq,
rodbshud)�enq�‘�fhudm�lncdk�ne�sgd�‘clhwstqd�ghrsnqx)�‘m�hmchuhct‘k�
onrrdrrdr�‘�q‘mcnl�fdmd‘knfx�bnmchshnm‘k�nm�sgd�o‘q‘ldsdqr�ne�
sgd� ‘clhwstqd� oqnbdrr”‘� q‘mcnl� odchfqdd-� Vg‘s� hmenql‘shnm�
b‘m�ad�nas‘hmdc�‘ants�‘�q‘mcnl�hmchuhct‘k�fdmd‘knfx�tmcdq�sgd�‘r,
rtloshnmr� ne� ‘m� ‘clhwstqd�lncdk;� Hm� o‘qshbtk‘q)� enq� hmchuhct‘k�
ldladqr�ne�‘m�‘clhwdc�onotk‘shnm)�gnv�l‘mx�bnmsqhatsnqr�eqnl�
sgd�rntqbd�onotk‘shnmr�cndr�sgdhq�‘clhwstqd�qdoqdrdms;
Bnmrhcdq� sgd� dw‘lokd� hm� Ehf-� 0)� hmunkuhmf� ‘clhwstqd� ne�

svn� rntqbd� onotk‘shnmr� sn� enql� ‘� sghqc)� ‘clhwdc� onotk‘shnm-�
Sq‘bhmf� sgd�fdmd‘knfx�ne�‘�ldladq�ne� sgd�‘clhwdc�onotk‘shnm�
a‘bj� hm� shld� nm� d‘bg� fdmd‘knfhb‘k� khmd� tmshk� sgd� lnrs� qdbdms�
ldladq�ne�‘�rntqbd�onotk‘shnm�hr�qd‘bgdc)�sgd�dw‘lokd�fdmd‘knfx�
g‘r� rhw� ‘mbdrsnqr� eqnl� rntqbd� 0� ’‘� fq‘mce‘sgdq)� svn� fqd‘s,�
fq‘mclnsgdqr)� ‘� fqd‘s,fqd‘s,fq‘mce‘sgdq)� ‘mc� svn� fqd‘s,fqd‘s,�
fq‘mclnsgdqr(� ‘mc� entq� eqnl� rntqbd� 1� ’‘� fqd‘s,fq‘mce‘sgdq)�
svn� fqd‘s,fqd‘s,fq‘mce‘sgdqr)� ‘mc� ‘� fqd‘s,fqd‘s,fq‘mclnsgdq(-�
Bntmsr�ne�sgd�mtladqr�ne�‘mbdrsnqr�eqnl�rntqbd�onotk‘shnmr�hm�
‘�q‘mcnl�hmchuhct‘k�fdmd‘knfx�cdodmc�ansg�nm�sgd�qdk‘shud�bnmsqh,
atshnmr�ne�sgd�rntqbd�onotk‘shnmr�sn�sgd�‘clhwdc�fqnto�‘mc�nm�sgd�
shlhmf�ne�sgd�‘clhwstqd-
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Hm�gtl‘m�‘clhwdc�onotk‘shnmr)�ptdrshnmr�enbtrdc�nm�q‘mcnl�
fdmd‘knfhdr�b‘m�oqnuhcd�hmenql‘shnm�ansg�‘ants�sgd�onotk‘shnm,�
kdudk�ghrsnqx�ne�‘clhwstqd�‘mc�‘ants� sgd�qdk‘shnmrgho�ne� hmchuh,
ct‘kr�sn�sg‘s�ghrsnqx-�Bnmrhcdq�sgd�b‘rd�ne�sgd�?eqhb‘m,?ldqhb‘m�
‘clhwdc� onotk‘shnm� hm� sgd� Tmhsdc� Rs‘sdr-� Khuhmf� ?eqhb‘m,�
?ldqhb‘mr�cdrbdmc�oqhl‘qhkx�eqnl�‘m�‘clhwstqd�ne�?eqhb‘m�‘mc�
Dtqnod‘m� rntqbd� onotk‘shnmr)� ltbg� ne� sgd� ‘clhwstqd� g‘uhmf�
nbbtqqdc� ctqhmf� sgd� odqhnc� ne� dmrk‘udldms� ne� lnrs� ?eqhb‘m,�
?ldqhb‘mr)� 0508“0754-� Nvhmf� sn� vhcdroqd‘c� o‘ssdqmr� rtbg� ‘r�
enqbhakd� eq‘bstqhmf� ne� dmrk‘udc� e‘lhkhdr� ax� dmrk‘udqr)� k‘bj� ne�
cnbtldms‘shnm� ne�l‘mx�ne� sgd� dmrk‘udc� dudm�ax� óqrs�m‘ld� hm�
sgd�vqhssdm� qdbnqc)� ‘mc�‘� qdshbdmbd�ne�l‘mx� enqldqkx� dmrk‘udc�
hmchuhct‘kr�sn�qdbnqc�fdmd‘knfhb‘k�hmenql‘shnm�hm�sgd�odqhnc�‘esdq�
rk‘udqx)�enq�l‘mx�?eqhb‘m,?ldqhb‘mr)�khlhsdc�c‘s‘�‘qd�‘u‘hk‘akd�
‘ants�sgdhq�hmchuhct‘k�‘mbdrsnqr�oqhnq�sn�sgd�lhcckd�nq�k‘sd�07//r�
’F‘sdr� 1//8:� Rv‘qmr� 1/01:� Mdkrnm� 1/05(-� ?m� ‘clhwstqd� lncdk�
sgtr� g‘r� onsdmsh‘k� sn� qdbnudq� ed‘stqdr� ne� ?eqhb‘m,?ldqhb‘m�
fdmd‘knfhdr�sg‘s�‘qd�nsgdqvhrd�cheóbtks�sn�nas‘hm-
Enq� ‘m�?eqhb‘m,?ldqhb‘m� bgnrdm�‘s� q‘mcnl)� bnmrhcdqhmf� fd,

md‘knfhdr� hm� sgd� k‘rs�∼3//� xd‘qr)� gnv�l‘mx� fdmd‘knfhb‘k� khmdr�
sq‘bdc�a‘bj�eqnl�sgd�oqdrdms�sn�‘�ldladq�ne�‘�rntqbd�onotk‘shnm�
qd‘bg� ‘m� ?eqhb‘m� hmchuhct‘k;� Gnv� l‘mx� qd‘bg� ‘� Dtqnod‘m� nq�
Dtqnod‘m,?ldqhb‘m;� Sgd� enqldq� pt‘mshsx� ‘ooqnwhl‘sdr� sgd�
mtladq� ne� ‘mbdrsnqr�vgn� sq‘udkdc� eqnl�?eqhb‘� sn� sgd�Vdrsdqm�
Gdlhrogdqd� ‘r� enqbdc� dmrk‘udc� lhfq‘msr� hm� sgd� Sq‘mr‘sk‘mshb�
Rk‘ud�Sq‘cd-�Sgd�k‘ssdq�fhudr�sgd�mtladq�ne�nbb‘rhnmr�‘s�vghbg�
Dtqnod‘m� ‘clhwstqd� dudmsr� nbbtqqdc� hm� ‘� q‘mcnl� ?eqhb‘m,�
?ldqhb‘m�fdmd‘knfx-�?mrvdqr�sn�rtbg�ptdrshnmr�‘qd�hmenql‘shud�
mns� nmkx� enq� tmcdqrs‘mchmf� sgd� fdmd‘knfhdr� ne� hmchuhct‘kr� ats�
‘krn�enq�bnmsqhatshmf�cds‘hkr�ne�sgd�‘clhwstqd�oqnbdrr�sg‘s�g‘r�fh,
udm�qhrd�sn�sgd�oqdrdms,c‘x�onotk‘shnm-

Lncdk
:rrtloshnmr
Vd�enkknv�‘�ldbg‘mhrshb�lncdk�hm�vghbg�‘clhwstqd�kdudkr�‘qd�dw,
oknqdc�hm�‘m�‘clhwdc�onotk‘shnm�nudq�shld�’Udqct�‘mc�Pnrdmadqf�
1/00:�Fnkcadqf�ds�Zk-�1/03:�Fnkcadqf�‘mc�Pnrdmadqf�1/04:�Fnkcadqf�
ds�Zk-�1/1/(-�Sgqdd�onotk‘shnmr�‘qd�bnmrhcdqdc9�rntqbd�onotk‘shnmr�

Q0�‘mc�Q1)�‘mc�‘clhwdc�onotk‘shnm�G-�Hm�d‘bg�ne�‘�rdqhdr�ne�fdmdq‘,
shnmr”hmcdwdc� chrbqdsdkx�vhsg� sgd� hmcdw� hmbqd‘rhmf� enqv‘qc� hm�
shld”‘m�hmchuhct‘k�hm�sgd�‘clhwdc�onotk‘shnm�G�hm�fdmdq‘shnm�f�
g‘r�‘�o‘hq�ne�o‘qdmsr�oqna‘ahkhrshb‘kkx�cq‘vm�eqnl�‘lnmf�hmchuh,
ct‘kr�dws‘ms�hm�fdmdq‘shnm�f > 0�hm�rntqbd�onotk‘shnmr�Q0� ‘mc�Q1�
‘mc�‘clhwdc�onotk‘shnm�G�’Ehf-�1(-
Rtoonrd�sg‘s�enq�‘m�hmchuhct‘k�hm�fdmdq‘shnm�f)�sgd�‘clhwstqd�

bnmsqhatshnmr�‘qd�r0)f>0)�r1)f>0)�‘mc�gf>0)�enq�onotk‘shnmr�Q0)�Q1)�‘mc�
G)�qdrodbshudkx-�Hm�nsgdq�vnqcr)�enq�‘m�hmchuhct‘k�bgnrdm�‘s�q‘mcnl�
hm�‘clhwdc�onotk‘shnm�G)�‘�o‘qdms�bgnrdm�‘s�q‘mcnl�g‘r�oqna‘ahk,
hsx�r0)f>0� ne�g‘uhmf�nqhfhm‘sdc�eqnl�onotk‘shnm�Q0)�r1)f>0� enq�onotk‘,
shnm�Q1)�‘mc�gf>0� enq�onotk‘shnm�G-�Vd�sgdm�g‘ud

r0)f>0  gf>0  r1)f>0 + 0. ’0(�

Sgd�r‘lokhmf�oqna‘ahkhshdr�r0)f>0)�r1)f>0)�‘mc�gf>0�b‘m�ad�hmsdqoqdsdc�

‘r eq‘bshnm‘k bnmsqhatshnmr eqnl rntqbd onotk‘shnmr Q0) Q1) ‘mc G
sn�‘tsnrnl‘k�fdmnldr�hm�onotk‘shnm�G�hm�fdmdq‘shnm�f-�Fdmdq‘shnm�
f + 0�qdoqdrdmsr�sgd�entmchmf�ne�sgd�‘clhwdc�onotk‘shnm�eqnl�ldl,
adqr�ne�sgd�rntqbd�onotk‘shnm�eqnl�fdmdq‘shnm�f + /-�Sgd�‘clhwdc�
onotk‘shnm� cndr� mns� dwhrs� hm� fdmdq‘shnm� f + /)� rn� sg‘s� g/ + /)� ‘mc�
r0)/  r1)/ + 0-
Oqduhntr� rstchdr� vhsg� sgdrd� lncdkhmf� ‘rrtloshnmr� g‘ud�

sq‘bjdc�oqnodqshdr�ne�q‘mcnl�u‘qh‘akdr�sg‘s�cdrbqhad�Zmbdrsqv�oqn 
onqshnmr�hm�sgd�rntqbd�onotk‘shnmr�Q0�‘mc�Q1�‘s�fdmdq‘shnm�f-�Hm�o‘q,
shbtk‘q)� Udqct� ‘mc� Pnrdmadqf� ’1/00( rstchdc� qdbtqrhnmr� enq� sgd�
oqna‘ahkhsx�chrsqhatshnm�‘mc�lnldmsr�ne�‘�q‘mcnl�u‘qh‘akd�G0)f)�
qdoqdrdmshmf� sgd� ‘tsnrnl‘k� eq‘bshnm� ne� ‘mbdrsqx� eqnl� rntqbd�
onotk‘shnm�0�enq�‘m�hmchuhct‘k�hm�sgd�‘clhwdc�onotk‘shnm�‘s�fdmdq,
‘shnm�f-�Vd�hmrsd‘c�rstcx�sgd�q‘mcnl�u‘qh‘akd�X0)f)�sgd�mtladq�ne�
fdmdZknfhbZk�Zmbdrsnqr�eqnl�rntqbd�onotk‘shnm�0 enq�‘m� hmchuhct‘k�
hm�sgd�‘clhwdc�onotk‘shnm�‘s�fdmdq‘shnm�f)�‘mc�X1)f)�sgd�mtladq�
ne�fdmd‘knfhb‘k�‘mbdrsnqr�eqnl�rntqbd�onotk‘shnm�1-�Hm�sgd�rdmrd�
hm�vghbg�vd�bnmrhcdq�fdmd‘knfhb‘k�‘mbdrsnqr)�nmbd�‘�rntqbd�onot,
k‘shnm�hr�qd‘bgdc�‘knmf�‘�fdmd‘knfhb‘k�khmd�hm�‘�rodbhób�‘mbdrsnq)�
sg‘s�‘mbdrsnq�hr�s‘atk‘sdc�‘r�‘�fdmd‘knfhb‘k�‘mbdrsnq�eqnl�sgd�‘r,
rnbh‘sdc�rntqbd�onotk‘shnm)�‘mc�sgd�khmd�hr�mns�sq‘bdc�‘mx�e‘qsgdq�
a‘bj�’Ehf-�0(-
Aqn‘c�ed‘stqdr�ne� sgd�mtladqr�ne�fdmd‘knfhb‘k�‘mbdrsnqr�X0)f�

‘mc� X1)f� ne� ‘m� ‘clhwdc� hmchuhct‘k� eqnl� fdmdq‘shnm� f� b‘m� ad�

Dgf-�0-�Bntmshmf�fdmd‘knfhb‘k�‘mbdrsnqr-�Sgd�odchfqdd�ne�sgd�hmchuhct‘k�‘s�sgd�anssnl�ne�sgd�ch‘fq‘l�hr�sq‘bdc�a‘bj�hm�shld�tmshk�‘mbdrsq‘k�onotk‘shnmr�‘qd�
qd‘bgdc-�D‘bg�hmchuhct‘k�hm�sgd�odchfqdd�hr�k‘adkdc�ax�sgd�onotk‘shnm�sn�vghbg�hs�adknmfr9�rntqbd�onotk‘shnm�0�’khfgs�‘mc�c‘qj�qdc()�rntqbd�onotk‘shnm�1�
’khfgs�‘mc�c‘qj�aktd()�nq�‘clhwdc�onotk‘shnm�G�’otqokd(-�Enq�sgd�hmcdw�hmchuhct‘k)�sghr�odchfqdd�rgnvr�rhw�‘mbdrsnqr�eqnl�rntqbd�0�‘mc�entq�eqnl�rntqbd�
1-�Sgd�bntms�ne�fdmd‘knfhb‘k�‘mbdrsnqr�eqnl�sgd�rntqbd�onotk‘shnmr�s‘atk‘sdr)�‘knmf�d‘bg�‘mbdrsq‘k�khmd)�sgd�yqrs�hmchuhct‘k�qd‘bgdc�vgn�adknmfr�sn�‘�
rntqbd�onotk‘shnm9�sgd�rhw�hmchuhct‘kr�eqnl�rntqbd�0�rgnvm�hm�c‘qj qdc�‘mc�sgd�entq�hmchuhct‘kr�eqnl�rntqbd�1�rgnvm�hm�c‘qj�aktd-�Sgd�‘mbdrsqx�eq‘bshnmr�
enq�sgd�hmchuhct‘k�‘qd�0005�eqnl�rntqbd�0�‘mc�
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I-�?-�Lnnmdx�al�Te,� y� 2

tmcdqrsnnc� hm� qdk‘shnm� sn� ‘clhwstqd� o‘q‘ldsdqr� r0)/) r0)0)�
- - - ) r0)f>0� ‘mc�r1)/) r1)0) - - - ) r1)f>0-�He�odq,fdmdq‘shnm�fdmdshb�bnmsqh,
atshnmr�eqnl�sgd�rntqbd�onotk‘shnmr�‘qd�k‘qfd)�sgdm�fdmd‘knfhb‘k�
khmdr�‘qd�khjdkx�sn�qd‘bg�sgd�rntqbdr�hm�sgd�lnrs�qdbdms�edv�fdmdq‘,
shnmr-�Hm�sgd�khlhshmf�b‘rd�sg‘s�r0)f>0  r1)f>0 + 0�‘mc�‘kk�o‘qdmsr�‘qd�
eqnl�sgd�rntqbd�onotk‘shnmr)�‘�q‘mcnl�hmchuhct‘k�g‘r�svn�o‘qdmsr�
eqnl�sgd�rntqbd�onotk‘shnmr)�‘mc�X0)f  X1)f + 1-�He)�gnvdudq)�sgd�
fdmdshb�bnmsqhatshnmr�eqnl�sgd�‘clhwdc�onotk‘shnm�sn�hsrdke�oqd,
cnlhm‘sd)� sgdm�lnrs fdmd‘knfhb‘k� khmdr� qd‘bg� sgd� rntqbdr� nmkx�
l‘mx�fdmdq‘shnmr�hm�sgd�o‘rs-�Hm�sgd�khlhs�hm�vghbg�‘clhwstqd�nb,
btqqdc�nmkx�hm�sgd�hmhsh‘k�fdmdq‘shnm)�nq�r0)/  r1)/ + 0�‘mc�r0)h  r1)h +�
/�enq�d‘bg�h = /)�sgdm�sgd�rntqbd�onotk‘shnmr�‘qd�qd‘bgdc�nmkx�f�
fdmdq‘shnmr�hm�sgd�o‘rs)�vgdm�‘m�hmchuhct‘k�g‘r�1f� fdmd‘knfhb‘k�
‘mbdrsnqr)�‘mc�vd�g‘ud�X0)f  X1)f + 1f-�Bnmrhcdqhmf�cheedqdms�‘c,
lhwstqd� rbdm‘qhnr)� sgd� mtladq� ne� fdmd‘knfhb‘k� ‘mbdrsnqr� eqnl�
rntqbd� onotk‘shnmr)� X0)f  X1)f)� hr� antmcdc� adsvddm� sgdrd� dw,
sqdldr�ne�1�‘mc�1f-

Qdbtqrhnm�enq�sgd�mtladq�ne�fdmdTinfhbTi�
Tmbdrsnqr
Vd�qduhdv�dwoqdrrhnmr�sg‘s�vd�vhkk�mddc�enq�sgd�ld‘m�‘mc�u‘qh,
‘mbd� ne� ‘tsnrnl‘k� ‘clhwstqd� tmcdq� sgd� lncdk� ’Udqct� ‘mc�
Pnrdmadqf�1/00(-�Sgd�ld‘m�‘mbdrsqx�eq‘bshnm�eqnl�onotk‘shnm�0�
hm� fdmdq‘shnm� f� hr� ’Udqct� ‘mc� Pnrdmadqf� 1/00)� dpt‘shnmr� ’0/(�
‘mc�’00((9

DZG0)f[ +
r0)/) f + 0)
r0)f>0  gf>0DZG0)f>0[) f ≥ 1.


’1(�

Sgd� u‘qh‘mbd� ne� sgd� ‘mbdrsqx� eq‘bshnm� eqnl� onotk‘shnm� 0� hm�

fdmdq‘shnm� f� hr� ’Udqct� ‘mc� Pnrdmadqf� 1/00)� dpt‘shnmr� ’11(�
‘mc�’12((

UZG0)f[

+

r0)/’0>r0)/(
1 ) f + 0)

r0)f>0’0>r0)f>0(
1 > r0)f>0gf>0DZG0)f>0[  

gf>0’0>gf>0(
1 DZG0)f>0[

1

 gf>0
1 UZG0)f>0[) f ≥ 1.

⎧
⎪⎪⎨

⎪⎪⎩

’2(�

Mnsd�sg‘s� sgd�ld‘m�‘mbdrsqx� eq‘bshnm� eqnl�onotk‘shnm�1� hr�nmd�
lhmtr�sgd�ld‘m�‘mbdrsqx�eq‘bshnm�eqnl�onotk‘shnm�0)�‘mc�sgd�u‘q,
h‘mbdr�ne�sgd�svn�‘mbdrsqx�eq‘bshnmr�‘qd�dpt‘k-
?�qdbtqrhnm�enq�sgd�‘mbdrsqx�eq‘bshnm�G0)f�’Udqct�‘mc�Pnrdmadqf�

1/00(�b‘m�ad�lnchódc�sn�nas‘hm�‘�qdbtqrhnm�enq�X0)f-�Vgdqd‘r�sgd�
q‘mcnl�‘tsnrnl‘k�‘mbdrsqx�eq‘bshnm�G0)f� ne�‘m�hmchuhct‘k�hr�sgd�
ld‘m�ne� sgd�bnqqdronmchmf�‘mbdrsqx� eq‘bshnmr�ne� sgd�o‘qdmsr�ne�
sgd�hmchuhct‘k)� sgd�q‘mcnl�mtladq�ne�‘mbdrsnqr�X0)f� hr�sgd�rtl�
ne�sgd�mtladqr�ne�‘mbdrsnqr�ne�sgd�o‘qdmsr�’eqnl�onotk‘shnm�0(-
Kds�J�ad�‘�q‘mcnl�u‘qh‘akd�sg‘s�fhudr�sgd�rntqbd�onotk‘shnmr�ne�

sgd�o‘qdmsr�ne�‘�q‘mcnl�hmchuhct‘k�eqnl�sgd�‘clhwdc�onotk‘shnm-�
Khrshmf� sgd� lnsgdq� óqrs)� J� s‘jdr� ‘� u‘ktd� hm� sgd� rds�
K + zQ0Q0) Q0G) Q0Q1) GQ0) GG) GQ1) Q1Q0) Q1G) Q1Q1{-�A‘rdc�nm�dpt‘,
shnmr� ’0(� ‘mc� ’1(� ne�Udqct�‘mc�Pnrdmadqf� ’1/00()� enq� fdmdq‘shnm�
f + 0)�vd�g‘ud

X0)0 +

1 he J + Q0Q0) vhsg OZJ + Q0Q0[ + r0)/r0)/)
0 he J + Q0Q1) vhsg OZJ + Q0Q1[ + r0)/r1)/)
0 he J + Q1Q0) vhsg OZJ + Q1Q0[ + r1)/r0)/)
/ he J + Q1Q1) vhsg OZJ + Q1Q1[ + r1)/r1)/.

⎧
⎪⎪⎨

⎪⎪⎩
’3(�

Dgf-�1-�Rbgdl‘shb�ne sgd�‘clhwstqd�lncdk-�Rntqbd�onotk‘shnmr�Q0�‘mc�Q1�bnmsqhatsd�sn�‘m�‘clhwdc�onotk‘shnm�G-�Sgd�ldladqr�ne�G�hm�fdmdq‘shnm�f�cq‘v�
o‘qdmsr�eqnl�sgd�onotk‘shnmr�ne�fdmdq‘shnm�f > 0�eqnl�Q0�vhsg�oqna‘ahkhsx�r0)f>0)�eqnl�G�vhsg�oqna‘ahkhsx�gf>0)�‘mc�eqnl�Q1�vhsg�oqna‘ahkhsx�r1)f>0-�Svn�
o‘qdmsr�‘qd�cq‘vm�hmcdodmcdmskx-�P‘mcnl�u‘qh‘akd�Gα)f�cdmnsdr�sgd�q‘mcnl�‘tsnrnl‘k�‘mbdrsqx�eq‘bshnm�eqnl�onotk‘shnm�α ’0�enq�Q0)�1�enq�Q1(�hm�‘m�
hmchuhct‘k�hm�onotk‘shnm�G�hm�fdmdq‘shnm�f-
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3� y� ECICSG.N �1/12)�Unk-�113)�Mn-�2

Enq�rtardptdms�fdmdq‘shnmr)�f ≥ 1)

X0)f

+

1 he J + Q0Q0) vhsg OZJ + Q0Q0[ + r0)f>0r0)f>0)
0  X0)f>0 he J + Q0G) vhsg OZJ + Q0G[ + r0)f>0gf>0)
0 he J + Q0Q1) vhsg OZJ + Q0Q1[ + r0)f>0r1)f>0)
X0)f>0  0 he J + GQ0) vhsg OZJ + GQ0[ + gf>0r0)f>0)
X0)f>0  X′

0)f>0 he J + GG) vhsg OZJ +GG[ + gf>0gf>0)

X0)f>0 he J + GQ1) vhsg OZJ + GQ1[ + gf>0r1)f>0)
0 he J + Q1Q0) vhsg OZJ + Q1Q0[ + r1)f>0r0)f>0)
X0)f>0 he J + Q1G) vhsg OZJ + Q1G[ + r1)f>0gf>0)
/ he J + Q1Q1) vhsg OZJ + Q1Q1[ + r1)f>0r1)f>0.

⎧
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

’4(�

Enq�J + GG)�X0)f>0� ‘mc�X′
0)f>0� ‘qd�hmcdodmcdms�‘mc�hcdmshb‘kkx�chr,

sqhatsdc�bnohdr�ne�sgd�r‘ld�q‘mcnl�u‘qh‘akd-
Dpt‘shnmr�’3(�‘mc�’4(�dm‘akd�tr�sn�bnlotsd�sgd�oqna‘ahkhsx�chr,

sqhatshnm�ne�X0)f)�sgd�mtladq�ne�fdmd‘knfhb‘k�‘mbdrsnqr�eqnl�onot,
k‘shnm�0�enq�‘m�hmchuhct‘k�hm�sgd�‘clhwdc�onotk‘shnm�hm�fdmdq‘shnm�
f-�X0)f�‘mc�X1)f� q‘mfd�hm�Nf + z/) 0) - - - ) 1f{-�Enq�p�hm�Nf)�vd�bnlotsd�
sgd�oqna‘ahkhsx�OZX0)f + p[�sg‘s�‘�q‘mcnl�hmchuhct‘k�eqnl�onotk‘,
shnm�G�‘s�fdmdq‘shnm�f�g‘r�p�fdmd‘knfhb‘k�‘mbdrsnqr�eqnl�onotk‘,
shnm�0-�?m‘knfntrkx�sn�dpt‘shnmr�’2(“’4(�ne�Udqct�‘mc�Pnrdmadqf�
’1/00()�vd�g‘ud�enq�f ≥ 0

OZX0)0 + p[ +
r10)/) p + 1)
1r0)/r1)/) p + 0)
r11)/) p + /.

⎧
⎪⎨

⎪⎩
’5(�

Enq�f ≥ 1�‘mc�p�hm�Nf)

OZX0)f + p[ + g1f>0
1f>0

q+/
’OZX0)f>0 + q[OZX0)f>0 + p > q[(

 ’1r0)f>0gf>0(OZX0)f>0 + p > 0[
 ’1r1)f>0gf>0(OZX0)f>0 + p[  Hf’p(.

’6(�

Etmbshnm�Hf� hr�dpt‘k�sn

Hf’p( +

r10)f>0) p + 1)
1r0)f>0r1)f>0) p + 0)
r11)f>0) p + /)
/) 2 ≤ p ≤ 1p.

⎧
⎪⎪⎨

⎪⎪⎩
’7(�

Dpt‘shnm� ’6(� rtlr� nudq� ‘kk� onrrhakd� o‘qdms‘k� o‘hqhmfr� sg‘s� kd‘c�
sn� p� ‘mbdrsnqr� eqnl� onotk‘shnm� 0� ‘s� fdmdq‘shnm� f-� Nmkx� sgqdd�
u‘ktdr� ne� p� ‘qd� onrrhakd� he� mdhsgdq� o‘qdms� hr� eqnl� sgd� ‘clhwdc�
onotk‘shnm”p + /)�p + 0)�‘mc�p + 1”oqnctbhmf�sgd�sdqlr�hm�dpt‘,
shnm�’7(-

Qdbtqrhud�ldTm�Tmc�uTqhTmbd�ne�sgd�mtladq�ne�
fdmdTinfhbTi�Tmbdrsnqr
Trhmf�sgd�qdbtqrhnm�enq�sgd�oqna‘ahkhsx�chrsqhatshnm�ne�sgd�mtladq�
ne� ‘mbdrsnqr� hm� dpt‘shnmr� ’3(� ‘mc� ’4()� vd� enkknv� Udqct� ‘mc�
Pnrdmadqf�’1/00( sn�nas‘hm�lnldmsr�ne�X0)f-�Ax�sgd�k‘v�ne�bnmch,
shnm‘k�dwodbs‘shnm)

DZX0)f[ + DJZDZX0)f|J[[ +


ℓ∈K
OZJ + ℓ[DZX0)f|J + ℓ[. ’8(�

Enq� d‘bg� ℓ ∈ K)� DZX0)f|J + ℓ[ + 1DZG0)f|J + ℓ[)� rn� sg‘s� sgd� qdbtqrhud�

bnlots‘shnm�ne�DZX0)f[�enkknvr�sg‘s�ne�DZG0)f[�hm�dpt‘shnmr�’5(“’00(�

ne�Udqct�‘mc�Pnrdmadqf�’1/00()�ltkshokxhmf�ax�‘�e‘bsnq�ne�1-�Vd�na,
s‘hm�DZX0)f[ + 1DZG0)f[)�nq

DZX0)f[ +
1r0)/) f + 0)
1r0)f>0  1gf>0DZX0)f>0[) f ≥ 1.


’0/(�

Enq� sgd� jsg� lnldms� ne� X0)f)� enq� d‘bg� ℓ)� DZXj
0)f | J + ℓ[+�

1jDZGj
0)f | J + ℓ[-� Hm� o‘qshbtk‘q)� ‘r� DZX10)f | J + ℓ[ + 3DZG10)f | J + ℓ[)� vd�

nas‘hm� DZX10)f[+� 3DZG10)f[-� Adb‘trd� DZX0)f[
1 + 3DZG0)f[1� ‘mc� DZX10)f[+�

3DZG10)f[)�vd�g‘ud�UZX0)f[ + 3UZG0)f[-�Vd�‘ookx�dpt‘shnmr�’11(�‘mc�
’12(�ne�Udqct�‘mc�Pnrdmadqf�’1/00( enq�UZG0)f[)�nas‘hmhmf

UZX0)f[ +

1r0)/’0 > r0)/() f + 0)
1r0)f>0’0 > r0)f>0( > 3r0)f>0gf>0DZX0)f>0[

 1gf>0’0 > gf>0(DZX0)f>0[
1

 1gf>0UZX0)f>0[) f ≥ 1.

⎧
⎪⎪⎨

⎪⎪⎩
’00(�

Sn�nas‘hm�OZX1)f + p[)�DZX1)f[)�‘mc�UZX1)f[)�vd�rtarshstsd�‘m‘kn,

fntr�pt‘mshshdr�r1)/ ‘mc�r1)f>0� hm�ok‘bd�ne�sgd�pt‘mshshdr�r0)/� ‘mc�

r0)f>0� trdc�sn�oqnctbd�OZX0)f + p[)�DZX0)f[)�‘mc�UZX0)f[�hm�dpt‘shnmr�

’3(“’00(-

Mnmqdbtqrhud�ldTm�mtladq�ne�fdmdTinfhbTi
Tmbdrsnqr
?�mnmqdbtqrhud�rnktshnm�enq�sgd�ld‘m�mtladq�ne�fdmd‘knfhb‘k�‘m,
bdrsnqr�eqnl�onotk‘shnm�0)�DZX0)f[)�b‘m�ad�nas‘hmdc�eqnl�dpt‘shnm�
’0/(-�Hsdq‘shmf�dpt‘shnm�’0/(�eqnl�fdmdq‘shnm�f�a‘bj�sn�fdmdq‘shnm�
/)�vd�g‘ud

DZX0)f[ +
f>0

h+/

1r0)h
f>0

i+h 0

1gi

⎛

⎝

⎞

⎠) f ≥ 0. ’01(�

Sgd�rtl�hm�dpt‘shnm�’01(�cdbnlonrdr�sgd�dwoqdrrhnm�enq�DZX0)f[�

hmsn� sdqlr� sg‘s� qdoqdrdms� ‘mbdrsnqr� eqnl� rodbhób� fdmdq‘shnmr-�
Sgd�dwodbsdc�mtladq�ne�fdmd‘knfhb‘k�‘mbdrsnqr� hm�fdmdq‘shnm�f�
hr�‘�rtl�ne�u‘ktdr�bnmsqhatsdc�ax�fdmdq‘shnmr�/) 0) - - - ) f > 0-� Hm�

o‘qshbtk‘q)�sgd�rtll‘mc�1r0)h
f>0

i+h 0 1gi� qdoqdrdmsr�sgd�dwodbsdc�

mtladq� ne� fdmd‘knfhb‘k� ‘mbdrsnqr� bnmsqhatsdc� ax� fdmdq‘shnm� h)�
/ ≤ h ≤ f > 0)� sn� ‘� q‘mcnlkx� bgnrdm� hmchuhct‘k� khuhmf� hm� sgd� ‘c,
lhwdc�onotk‘shnm�hm�fdmdq‘shnm�f-�?�rhlhk‘q�mnmqdbtqrhud�dwoqdr,
rhnm�b‘m�ad�nas‘hmdc�enq�DZX1)f[)�rtarshstshmf�r1)h� hm�ok‘bd�ne�r0)h-

OqnaTahihsx�ne�Ts�idTrs�nmd�fdmdTinfhbTi Tmbdrsnq�hm�
T�rodbhydc�fdmdqTshnm
Sgd�lncdk�‘krn�dm‘akdr�‘�b‘kbtk‘shnm�ne�sgd�oqna‘ahkhsx�sg‘s�‘m�hm,
chuhct‘k�eqnl�sgd�‘clhwdc�onotk‘shnm�g‘r�Zs�kdZrs�nmd�fdmd‘knfhb‘k�
khmd� sdqlhm‘shmf� hm� ‘� rodbhódc� rntqbd�onotk‘shnm� hm� ‘� rodbhódc�
fdmdq‘shnm-�Bnmrhcdq�‘m�hmchuhct‘k�hm�sgd�‘clhwdc�onotk‘shnm�G�
hm�fdmdq‘shnm�f-�Enq�h + /) 0) - - - ) f > 0)�cdmnsd�ax�Uh� sgd�mtladq�ne�
sgd� hmchuhct‘k%r� fdmd‘knfhb‘k� ‘mbdrsnqr� eqnl� fdmdq‘shnm� h�vgn�
‘qd�‘krn�hm�G-�Adb‘trd�fdmdq‘shnm�h�hr�rdo‘q‘sdc�ax�f > h�fdmdq‘shnmr�
eqnl�fdmdq‘shnm�f)�Uh� hr�‘�q‘mcnl�u‘qh‘akd�q‘mfhmf�hm�Z/) 1f>h[-�Vd�
cdómd�Uf + 0)�‘r�sgd�hmchuhct‘k�hm�fdmdq‘shnm�f�hr�hm�sgd�‘clhwdc�
onotk‘shnm�G-�D‘bg�ne�sgd�1�o‘qdmsr�ne�‘�q‘mcnl�hmchuhct‘k�eqnl�
fdmdq‘shnm� h  0� hr� ‘� Adqmntkkh� sqh‘k� vhsg� oqna‘ahkhsx� gh� ne� adhmf�
eqnl�G-�Adb‘trd�‘�o‘qdms�b‘m�ad� eqnl�sgd�‘clhwdc�onotk‘shnm�
nmkx�he�sgd�neeroqhmf�hr�eqnl�sgd�‘clhwdc�onotk‘shnm)�Uh� hr�qdbtq,
rhudkx�chrsqhatsdc�‘r�Uh ∼ Ahm’1Uh 0) gh(-
Enq�d‘bg�h + /) 0) - - - ) f > 0)�cdmnsd�ax�Th� sgd�q‘mcnl�mtladq�ne�

‘mbdrsq‘k� khmdr� ne� ‘� q‘mcnl�ldladq� ne�G� hm� fdmdq‘shnm�f� sg‘s�
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I-�?-�Lnnmdx�al�Te,� y� 4

qd‘bg�Q0� oqdbhrdkx� hm� fdmdq‘shnm� h-� Enq� d‘bg� h + /) 0) - - - ) f > 0)� he�
Uh 0 + /)�sgdm�Th + /:�nsgdqvhrd�Th ∼ Ahm’1Uh 0) r0)h(-
Enq�h + /) 0) - - - ) f > 0)�vd�bnlotsd�0 > OZTh + /[)�sgd�oqna‘ahkhsx�

sg‘s� ‘� q‘mcnl� ‘clhwdc� hmchuhct‘k� g‘r� ‘s� kd‘rs� nmd� ‘mbdrsq‘k�
khmd�sg‘s�qd‘bgdr�onotk‘shnm�Q0� hm�fdmdq‘shnm�h-�Ax�sgd�k‘v�ne�sns‘k�
oqna‘ahkhsx)

OZTh + /[ +
1f>’h 0(

l+/
OZTh + / |Uh 0 +l[OZUh 0 +l[

+
1f>’h 0(

l+/
’0 > r0)h(

1l
OZUh 0 +l[.

’02(�

?esdq�qdbtqrhudkx�bnlotshmf�OZUh +l[� enq�d‘bg� h + f > 0) f > 1)�
- - - ) /�enq�‘kk�l + /) 0) - - - ) 1f>h)�dpt‘shnm�’02(�b‘m�ad�du‘kt‘sdc�‘r�
‘�etmbshnm�ne�sgd�o‘q‘ldsdqr�r0)h� ‘mc�gh� enq�h + /) 0) - - - ) f > 0-�Vd�
sgdm�nas‘hm�sgd�cdrhqdc�oqna‘ahkhsx�0 > OZTh + /[�enq�d‘bg�h-�?�rhlh,
k‘q�b‘kbtk‘shnm�b‘m�du‘kt‘sd�sgd�oqna‘ahkhsx�sg‘s�‘�q‘mcnl�ldl,
adq� ne� sgd� ‘clhwdc� onotk‘shnm� g‘r� ‘s� kd‘rs� nmd� ‘mbdrsq‘k� khmd�
sdqlhm‘shmf�hm�onotk‘shnm�Q1� hm�fdmdq‘shnm�h:�vd�rhlokx�rtarshstsd�
r1)h� hm�ok‘bd�ne�r0)h-

9ookgbMsgnm�sn�9epgbMm 9ldpgbMm�
fdmdMknfgdr
Nudquhdv�ne�sgd�lncdi�enq�:eqhbTm :ldqhbTm�
Tclhwstqd�ghrsnqx
Vd�trd�sgd�‘clhwstqd�lncdk�sn�bntms�fdmd‘knfhb‘k�‘mbdrsnqr�enq�
hmchuhct‘kr�bgnrdm�‘s q‘mcnl� hm�sgd�?eqhb‘m,?ldqhb‘m�onotk‘,
shnm-� Ntq� ‘ooqn‘bg� hmunkudr� ósshmf� sgd� lncdk� sn� c‘s‘� nm�
?eqhb‘m,?ldqhb‘m�fdmdshb�‘mbdrsqx-�Vd�sgtr�drshl‘sd�‘clhwstqd�
o‘q‘ldsdqr� tmcdq� sgd�lncdk)� nas‘hmhmf� sgd� dwodbsdc� mtladqr�
ne�?eqhb‘m�‘mc�Dtqnod‘m�fdmd‘knfhb‘k�‘mbdrsnqr�‘r�axoqnctbsr�ne�
sgd�drshl‘shnm-
Vd� bnmrsq‘hm� sgd� lncdk� trhmf� jmnvm� ed‘stqdr� ne�

?eqhb‘m,?ldqhb‘m� cdlnfq‘oghb� ghrsnqx� ’Adqkhm� 1/0/:� Dkshr� ‘mc�
Phbg‘qcrnm� 1/0/:� Eq‘mjkhm� ‘mc� Ghffhmansg‘l� 1/10(-� Rs‘qshmf�
eqnl�sgd�entmchmf�ne�sgd�?eqhb‘m,?ldqhb‘m�onotk‘shnm)� sgd�‘c,
lhwstqd� ghrsnqx� ne� sgd� onotk‘shnm� b‘m� ad� chuhcdc� hmsn� sgqdd�
cdlnfq‘oghb� donbgr� oqhnq� sn� 08549� 0508“07/7)� 07/7“0754)� ‘mc�
0754“0854-� Hm� sgd�óqrs�odqhnc)� sgd�onotk‘shnm�v‘r� enqldc� eqnl�
?eqhb‘m�‘mc�Dtqnod‘m�rntqbdr)�vhsg�ansg�rntqbdr�bnmsqhatshmf�sn�
sgd�dldqfhmf�‘clhwdc�onotk‘shnm�sgqntfgnts�sgd�odqhnc-�Hm�sgd�
rdbnmc� odqhnc)� vhsg� sgd� dmc� ne� kdf‘k� hlonqs‘shnm� ne� dmrk‘udc�
?eqhb‘m�b‘oshudr� hmsn� sgd�Tmhsdc�Rs‘sdr)� bnmsqhatshnmr� eqnl� sgd�
?eqhb‘m� rntqbd� vdqd� ltbg� qdctbdc)� vhsg� bnmsqhatshnmr� eqnl�
Dtqnod‘mr�‘mc�Dtqnod‘m,?ldqhb‘mr�bnmshmthmf-�Hm�sgd�sghqc�odq,
hnc)�sgd�dmc�ne�kdf‘k�dmrk‘udldms�l‘x�g‘ud�qdctbdc�bnmsqhatshnmr�
eqnl�sgd�Dtqnod‘m�‘mc�Dtqnod‘m,?ldqhb‘m�rntqbd)�vhsg�bnmsqh,
atshnmr�eqnl�sgd�?eqhb‘m�rntqbd�qdl‘hmhmf�knv-�?�sgqdd,donbg�‘c,
lhwstqd� lncdk� enq� ahqsgr� adenqd� 0854� ‘bbnqcr� vhsg� fdmdshb�
duhcdmbd�rtoonqshmf�rtbg�‘�chuhrhnm)�vhsg�c‘sdr�rhlhk‘q�sn�sgnrd�
rtffdrsdc�ax�ghrsnqhb‘k�odqhncr�’A‘g‘qh‘m�ds�Zk-�1/05(-
Vd�enbtr�ntq�‘ssdmshnm�nm�sgd�ahqsg�bngnqs�085/“0854�‘r�‘m�dmc,

onhms�enq�sgd�lncdk-�Sghr�bngnqs�hr�rdmrhakd�óqrs�adb‘trd�ltbg�ne�sgd�
fdmdshb�c‘s‘�eqnl�vghbg�lncdk�o‘q‘ldsdqr�b‘m�ad�drshl‘sdc�sq‘bdr�
k‘qfdkx�sn�rstchdr�ne�‘ctks�chrd‘rdr)�qdoqdrdmshmf�hmchuhct‘kr�anqm�
‘ooqnwhl‘sdkx� hm�sghr� shld�odqhnc-�Rdbnmc)� sgd�odqhnc�‘esdq�0854�
vntkc� hmsqnctbd� ‘� cdlnfq‘oghb‘kkx� chrshmbs� entqsg� donbg”vhsg�
‘cchshnm‘k� o‘q‘ldsdqr� sn� drshl‘sd”‘r� ?eqhb‘m,?ldqhb‘m� ahqsgr�
‘esdq�0854�qdfldbs�hmbqd‘rdc�bnmsqhatshnmr�ne�sgd�?eqhb‘m�rntqbd�‘esdq�
‘m�hmbqd‘rd�hm�?eqhb‘m�hllhfq‘shnm)�‘mc�hmbqd‘rdc�bnmsqhatshnmr�ne�
sgd�Dtqnod‘m�rntqbd�‘esdq�qdk‘w‘shnmr�ne�k‘vr�‘mc�mnqlr�khlhshmf�

‘bbdos‘mbd�ne�tmhnmr�adsvddm�?eqhb‘mr�nq�?eqhb‘m,?ldqhb‘mr�‘mc�
Dtqnod‘mr�nq�Dtqnod‘m,?ldqhb‘mr-
Vhsg�‘�14,xd‘q�fdmdq‘shnm�shld)�sgd�sghqc�donbg�bnms‘hmr�entq�

fdmdq‘shnm‘k� ahqsg� bngnqsr� ’0774“078/)� 080/“0804)� 0824“083/)�
085/“0854()�sgd�rdbnmc�donbg�g‘r�sgqdd)�‘mc�sgd�óqrs�g‘r�rdudm-�
Sgtr)�sgd�lncdk�g‘r�f + 03�fdmdq‘shnmr)�vhsg�fdmdq‘shnm�03�anqm�
ctqhmf�085/“0854�’Ehf-�2(-
Hm�ntq�‘ookhb‘shnm�ne�sgd�lncdk)�vd�mnsd�rtaskdshdr�ne�sgd�ld‘m,

hmfr�vd�trd�enq�}?eqhb‘m–�‘mc�}Dtqnod‘m–�fdmd‘knfhb‘k�‘mbdrsnqr-�
Ehqrs)�sgd�‘ooqn‘bg�sqd‘sr�}Dtqnod‘m�‘mc�Dtqnod‘m,?ldqhb‘m–�fd,
md‘knfhb‘k�‘mbdrsnqr�‘r�‘�rhmfkd�onotk‘shnm�b‘sdfnqx)�mns�chrshm,
fthrghmf� hmchuhct‘kr� anqm� hm� Dtqnod� eqnl� sgnrd� anqm� hm� Mnqsg�
?ldqhb‘-� Enq� rhlokhbhsx)� vd� ‘aaqduh‘sd� sghr� onotk‘shnm� ‘r�
}Dtqnod‘m-–
Rdbnmc)�‘�odqrnm�anqm�hm�?eqhb‘vgn�‘qqhudc�hm�Mnqsg�?ldqhb‘�hr�

qdf‘qcdc� ‘r� }?eqhb‘m–:� hm� bntmshmf�?eqhb‘m� ‘mbdrsnqr)�vd� bntms�
?eqhb‘m� lhfq‘msr� hm� sgd� ‘mbdrsqx� ne� ‘m� ?eqhb‘m,?ldqhb‘m-� ?kk�
ahqsgr� hm� sgd� lncdk� s‘jd� ok‘bd� hm sgd� ‘clhwdc� onotk‘shnm� hm�
Mnqsg�?ldqhb‘:�‘�odqrnm�anqm�hm�sghr�‘clhwdc�onotk‘shnm�hr�qd,
f‘qcdc� ‘r� ‘m� }?eqhb‘m,?ldqhb‘m-–� Hs� hr� onrrhakd� enq� ‘m�
?eqhb‘m,?ldqhb‘m�hm�sgd�lncdk�sn�g‘ud ‘kk�fdmd‘knfhb‘k�‘mbdrsnqr�
eqnl�?eqhb‘�’nq)�hm�oqhmbhokd)�eqnl�Dtqnod)�sgntfg�sghr�rbdm‘qhn�hr�
tmkhjdkx� hm� sgd� qdkdu‘ms� onqshnm� ne sgd� o‘q‘ldsdq� ro‘bd(-�
Hqqdrodbshud�ne�sgd�odqrnm%r�fdmdshb�‘mbdrsqx)�gnvdudq)�rtbg�‘�odq,
rnm�hr�qdf‘qcdc�‘r�‘m�?eqhb‘m,?ldqhb‘m-
Ehm‘kkx)�nvhmf�sn�gtl‘m�nqhfhmr�hm�?eqhb‘)�‘kk�gtl‘mr�tkshl‘sd,

kx�g‘ud�l‘mx�fdmd‘knfhb‘k�‘mbdrsnqr�sgdqd-�Adb‘trd�ntq�‘ookhb‘,
shnm� hr� bnmbdqmdc� nmkx� vhsg� sgd� lnrs� qdbdms� ∼3//� xd‘qr)� vd�
tmcdqrs‘mc� }?eqhb‘m� ‘mbdrsnqr–� sn� ‘kv‘xr� qdedq� sn� ‘mbdrsnqr�
eqnl�sghr�qdbdms�odqhnc-

BnmrsqThmhmf�sgd�sgqdd donbg�lncdi�ax�
cdlnfqToghb�cTsT
Vd�sqd‘s�sgd�?eqhb‘m�rntqbd�onotk‘shnm�‘r�onotk‘shnm�0�‘mc�sgd�
Dtqnod‘m�rntqbd�onotk‘shnm�‘r�onotk‘shnm�1-�Vd rds�r0)/ + 0�‘mc�
r1)/ + /)�entmchmf�sgd�?eqhb‘m,?ldqhb‘m�onotk‘shnm�vhsg�?eqhb‘mr�
hm�sgd�óqrs�fdmdq‘shnm�f + 0-�Hm�sgd�sgqdd,donbg�lncdk)�‘esdq�sgd�
entmchmf�vhsg�ahqsgr�hm�fdmdq‘shnm�0�sn�o‘qdmsr�eqnl�fdmdq‘shnm�
/)�l‘shmfr�nbbtq�hmsq‘fdmdq‘shnm‘kkx�adsvddm�ldladqr�ne�fdmdq‘,
shnmr�0“5�hm�donbg�0)�6“8�hm�donbg�1)�‘mc�0/“02�hm�donbg�2-
Vd�l‘jd�trd�ne�cdlnfq‘oghb�c‘s‘�sn�hmhsh‘khyd�sgd�lncdk�enq�

sgd�ctq‘shnm�ne�sgd�óqrs�donbg�’G‘bjdq�1/1/(-�?s�sgd�rs‘qs�ne�donbg�
0)�‘m�hmchuhct‘k�anqm�hm�sgd�‘clhwdc�?eqhb‘m,?ldqhb‘m�onotk‘shnm�
hm�fdmdq‘shnm�0�g‘r�o‘qdmsr�nmkx�eqnl�sgd�?eqhb‘m�‘mc�Dtqnod‘m�
onotk‘shnmr)�‘mc�mns�eqnl�sgd�?eqhb‘m,?ldqhb‘m�onotk‘shnm”‘r�
sgd�?eqhb‘m,?ldqhb‘m�onotk‘shnm�chc�mns�xds�dwhrs�hm�sgd�o‘qdms‘k�
fdmdq‘shnm�/�’vd�etqsgdq�‘rrtld�sg‘s�‘kk�o‘qdmsr�ne�sgd�ldladqr�
ne�fdmdq‘shnm�0�‘qd�?eqhb‘m(-�Ax�sgd�dmc�ne�sghr�donbg)�‘m�hmchuhct‘k�
anqm� hm� sgd� ‘clhwdc� ?eqhb‘m,?ldqhb‘m� onotk‘shnm� g‘r� ‘� ghfg�
oqna‘ahkhsx� ne� g‘uhmf� nmd� nq� ansg� o‘qdmsr� eqnl� sgd� ?eqhb‘m,�
?ldqhb‘m�onotk‘shnm)�‘r�sgd�rhyd�ne�sgd�?eqhb‘m,?ldqhb‘m�onotk‘,
shnm�g‘c�fqnvm�sn�dwbddc�sgd�mtladq�ne�‘qqhuhmf�?eqhb‘mr-
Kds� bf>0 + r0)f>0<’r0)f>0  gf>0( + r0)f>0<’0 > r1)f>0()� cdmnshmf)� enq�

hmchuhct‘kr� anqm� hm� sgd� ?eqhb‘m,?ldqhb‘m� onotk‘shnm� hm� fdmdq,
‘shnm� f)� sgd� eq‘bshnm� ne� sgdhq� mnm,Dtqnod‘m� o‘qdmsr� vgn� ‘qd�
?eqhb‘m�‘qqhu‘kr�sn�Mnqsg�?ldqhb‘�q‘sgdq�sg‘m�?eqhb‘m,?ldqhb‘m�
qdrhcdmsr-�Vd�‘rrtld�sg‘s�sgdrd�o‘qdmsr�‘qd�cq‘vm�hm�oqnonqshnm�
sn�sgd�onotk‘shnm�rhydr�ne�onsdmsh‘k�?eqhb‘m�‘mc�?eqhb‘m,?ldqhb‘m�
o‘qdmsr�‘u‘hk‘akd�‘s�sgd�shld�ne�sgd�ahqsg�ne�fdmdq‘shnm�f-�Gdmbd)�
vd�vqhsd�bf>0 + R0)f<’R0)f  Gf>0()�vgdqd�R0)f� hr�sgd�drshl‘sdc�mtl,
adq�ne�?eqhb‘m�‘qqhu‘kr�hm�fdmdq‘shnm�f)�dmsq‘msr�‘rrtldc�sn�ad�ne�
bghkc,ad‘qhmf� ‘fd� ‘mc� gdmbd� onsdmsh‘k� o‘qdmsr� ne� hmchuhct‘kr�
anqm� hm� fdmdq‘shnm� f)� ‘mc� G hr� sgd� mtladq� ne� ahqsgr� hm� sgd�
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?eqhb‘m,?ldqhb‘m�onotk‘shnm�hm�fdmdq‘shnm�f > 0)�ldladqr�ne�sgd�
oqduhntr�fdmdq‘shnm�vgn�‘qd�‘krn�onsdmsh‘k�o‘qdmsr ne�hmchuhct‘kr�
anqm hm�fdmdq‘shnm�f-
Sn�bgnnrd�u‘ktdr� enq� bf>0)�vd�trd�drshl‘sdc�mtladqr�ne�lh,

fq‘msr� ‘mc� ahqsgr� eqnl� cdlnfq‘oghb� ‘m‘kxrhr� ne sgd� dmrk‘udc�
onotk‘shnm� ’G‘bjdq� 1/1/)� bnktlmr�6�‘mc�7�ne�S‘akd�0(-� D‘bg�ne�
ntq�fdmdq‘shnmr�hr�‘�4,xd‘q�hmsdqu‘k:�vd�trd�c‘s‘�qdonqsdc�enq�sgd�
0/,xd‘q� hmsdqu‘k� ne� vghbg� sg‘s� 4,xd‘q� hmsdqu‘k� hr� ‘� rtahmsdqu‘k-�
Sgtr)�enq�dw‘lokd)�b1)�qdoqdrdmshmf�sgd�eq‘bshnm�ne�mnm,Dtqnod‘m�
o‘qdmsr� ne�?eqhb‘m,?ldqhb‘mr�anqm� hm� fdmdq‘shnm� 2� ’0574“058/(�

vgn�‘qd�?eqhb‘m)�hr�sgd�q‘shn�ne�sgd�drshl‘sdc�mtladq�ne�?eqhb‘m�
lhfq‘msr� hm� 057/“058/� sn� sgd� rtl� ne� sghr� pt‘mshsx� ‘mc� sgd�
drshl‘sdc�mtladq�ne ?eqhb‘m,?ldqhb‘m�ahqsgr�055/“056/�’qdoqd,
rdmshmf� fdmdq‘shnm� 1)� 055/“0554(-� Mnsd� sg‘s� sgd� cdlnfq‘oghb�
rstcx� ’G‘bjdq�1/1/(� enbtrdr�nm�dmrk‘udc�?eqhb‘mr�‘mc�?eqhb‘m,�
?ldqhb‘mr:�vd� ‘rrtld� sg‘s� hsr� o‘q‘ldsdqr� ‘ookx� sn� sgd� dmshqd�
onotk‘shnm�ne�?eqhb‘mr�‘mc�?eqhb‘m,?ldqhb‘mr-
Vhsg�sghr�‘ooqn‘bg)�hm�donbg�0)�enq�d‘bg�fdmdq‘shnm�0“6)�vd�rddj�

sn�drshl‘sd�sgd�lncdk�o‘q‘ldsdqr�’r0)f>0) gf>0) r1)f>0(�rtaidbs�sn�sgd�
bnmrsq‘hmsr�sg‘s�enq�d‘bg�f�eqnl�0�sn�6)�r0)f>0 + bf>0’0 > r1)f>0(�‘mc�

African�
American 

(H)

1610-1615

1635-1640

1660-1665

1685-1690

1710-1715

1735-1740

1760-1765

1785-1790

1810-1815

1835-1840

1860-1865

1885-1890

1910-1915

1935-1940

1960-1965

g=0

g=1

g=2

g=3

g=4

g=5

g=6

g=7

g=8

g=9

g=10

g=11

g=12

g=13

g=14

African
(S1)

European
(S2)

Epoch 1
(161�-1808)

Epoch 2
(1808-1865) 

Epoch 3
(1865-1965) 

Dgf-�2-�Sgd�‘clhwstqd�lncdk�enq�?eqhb‘m,?ldqhb‘mr-�Sgd�lncdk�hr�‘�rodbh‘k�b‘rd�ne�Ehf-�1-�Q0� cdmnsdr�?eqhb‘mr)�Q1� cdmnsdr�Dtqnod‘mr�‘mc�
Dtqnod‘m,?ldqhb‘mr)�‘mc�G�cdmnsdr�?eqhb‘m,?ldqhb‘mr-�Vd�bnmrhcdq�sgd�ahqsgr�hm�‘�4,xd‘q�hmsdqu‘k�sn�ad�‘�chrbqdsd�fdmdq‘shnm�f)�vhsg�f + /�
bnqqdronmchmf�sn�050/“0504�‘mc�f + 03�sn�085/“0854)�‘mc�vd�‘rrtld�‘�14,xd‘q�fdmdq‘shnm�shld-�Sgd�lncdk�g‘r�sgqdd�donbgr)�vhsg�donbgr�0)�1)�‘mc�2�
bnqqdronmchmf�sn�fdmdq‘shnmr�0“6)�7“0/)�‘mc�00“03)�qdrodbshudkx-
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gf>0 + ’0 > bf>0(’0 > r1)f>0()�vhsg�d‘bg�bf>0�ówdc�‘bbnqchmf�sn�sgd�dm,
sqhdr�ne�S‘akd�0 ‘mc�vhsg�r1)f>0� dpt‘k�sn�sgd�r‘ld�u‘ktd�enq�d‘bg�f�
eqnl�0� sn� 6� ’sn� ad�oqdbhrd)�mnsd� sg‘s� enq�f + 0)�mn� drshl‘shnm� hr�
mddcdc)�‘r�r0)/� hr�ówdc�‘s�0(-�Hm�sgd�lnqd�qdbdms�donbgr�1�‘mc�2)�
vd� drshl‘sd� ‘kk�lncdk� o‘q‘ldsdqr� ’r0)f>0) gf>0) r1)f>0(� ‘rrnbh‘sdc�
vhsg�ahqsgr�hm�fdmdq‘shnm�f)�vhsgnts�rtbg�bnmrsq‘hmsr-�?bqnrr�sgd�
fdmdq‘shnmr�vhsghm�donbgr�1�‘mc�2)�vd�‘rrtld�o‘q‘ldsdq�u‘ktdr�
‘qd�bnmrs‘ms)�‘mc�vd�hmcdw�o‘q‘ldsdqr�ax�sgd�óqrs�ne�sgd�bnmsqha,
tshmf�fdmdq‘shnmr9� 6�‘mc�0/-�Sgtr)�lncdk�o‘q‘ldsdqr� enq� sgdrd�
donbgr� ‘qd� ’r0)6) g6) r1)6(� ‘mc� ’r0)0/) g0/) r1)0/()� vhsg� nmkx� svn� ne�
d‘bg� o‘q‘ldsdq� sqhn� adhmf� eqdd� sn� u‘qx)� ‘mc� sgd� sghqc� dpt‘khmf�
nmd�lhmtr�sgd�rtl�ne�sgd�nsgdq�svn�’dpt‘shnm�’0((-�Adb‘trd�lncdk�
o‘q‘ldsdqr�‘qd�bnmrs‘ms�vhsghm�donbgr�1�‘mc�2)�vd�sqd‘s�lncdk�
o‘q‘ldsdqr� ‘r� dpt‘k� ‘bqnrr� fdmdq‘shnmr� hm� sgd� qdbtqrhnmr� sg‘s�
fhud�qhrd�sn�fdmdq‘shnmr�7“0/�‘mc�hm�sgnrd�sg‘s�fhud�qhrd�sn�fdmdq‘,
shnmr�00“03-

Ehsshmf�sgd�lncdi
Sn�ós�sgd�lncdk)�vd�rd‘qbg�sgd�o‘q‘ldsdq�ro‘bd)�enq�d‘bg�bgnhbd�ne�
lncdk� o‘q‘ldsdqr� bnlotshmf� sgd�ld‘m� ‘mc� u‘qh‘mbd� ne� ‘tsn,
rnl‘k�‘clhwstqd�hm�fdmdq‘shnm�f + 03-�Vd�bnlotsd�DZG0)03[�‘mc�
UZG0)03[�ax�qdbtqrhudkx�‘ookxhmf�dpt‘shnmr�’1(�‘mc�’2(:�vd�oqnbddc�
rhlhk‘qkx�enq�DZG1)03[�‘mc�UZG1)03[-
Drshl‘sdr� ne� ?eqhb‘m� ‘mc� Dtqnod‘m� ‘mbdrsqx� hm� rstchdr� ne�

?eqhb‘m,?ldqhb‘m�‘clhwstqd�hm�cheedqdms�knb‘shnmr�‘mc�hm�cheedq,
dms�bnmchshnmr�ne�gd‘ksg�‘mc�chrd‘rd�g‘ud�addm�fdmdq‘kkx�bnmbnqc,
‘ms)�vhsg�u‘ktdr�ne�∼7/ �enq�sgd�ld‘m�?eqhb‘m�‘mbdrsqx�‘mc�∼0/ �
enq� sgd� rs‘mc‘qc� cduh‘shnm-� Enq� dw‘lokd)� hm� 03� c‘s‘� rdsr� nm�
?eqhb‘m,?ldqhb‘m� ‘clhwstqd� s‘atk‘sdc� ax� Bgdmf� ds� Zk-� ’1//8()�
ld‘m�drshl‘sdc�‘tsnrnl‘k�‘mbdrsqx�eqnl�‘�Dtqnod‘m�‘mbdrsq‘k�
fqnto�hm�?eqhb‘m,?ldqhb‘mr�g‘r�q‘mfd�04“14 )�vhsg�rs‘mc‘qc�cd,
uh‘shnm�7“04 -�Bnlo‘q‘akd�u‘ktdr�g‘ud�addm�nardqudc�hm�rtard,
ptdms� rstchdr� ’Aqxb� ds� Zk-� 1/04:� A‘g‘qh‘m� ds� Zk-� 1/05:�Lhbgdkdssh�
ds�Zk-�1/1/(-
Adb‘trd�vd�sqd‘s�sgd�?eqhb‘m,?ldqhb‘m�onotk‘shnm�‘r�‘�svn,�

rntqbd�fqnto)�vd�‘rrtld�sgd�?eqhb‘m�‘mc�Dtqnod‘m�‘mbdrsqx�bnl,
onmdmsr�rtl�sn�0-�?r�UZU[ +UZ0 > U[�enq�‘�q‘mcnl�u‘qh‘akd�U)�vd�
‘rrtld�sgd�svn�‘mbdrsqx�bnlonmdmsr�g‘ud�sgd�r‘ld�u‘qh‘mbd-�
Gdmbd)� sn� ómc� o‘q‘ldsdq� rdsr� sg‘s� fhud� qhrd� sn� ‘clhwstqd� drsh,
l‘sdr� sg‘s�l‘sbg� sgnrd� rddm�ax�Bgdmf� ds� Zk-� ’1//8()�vd�rd‘qbg�
sgd�o‘q‘ldsdq�ro‘bd�enq�o‘q‘ldsdq�rdsr�sg‘s�r‘shrex�’h(�sgd�ld‘m�

?eqhb‘m�‘mbdrsqx)�DZG0)03[)�khdr�hm�Z/.64) /.74[�‘mc�’hh(�sgd�rs‘mc‘qc�
cduh‘shnm�ne�sgd�?eqhb‘m�‘mbdrsqx)�


UZG0)03[


)�khdr�hm�Z/./7) /.04[-

Vd�bgnnrd�lncdk�o‘q‘ldsdqr�nm�‘�fqhc)� ‘mc�vd� sgdm� qds‘hm�
sgnrd�rdsr�ne�o‘q‘ldsdq�u‘ktdr� sg‘s� r‘shrex� sgd� qdpthqdc�bnmch,
shnmr-�Enq�d‘bg�o‘q‘ldsdq�rds�sg‘s�hr�qds‘hmdc)�vd�b‘kbtk‘sd�sgd�
ld‘m)�u‘qh‘mbd)�‘mc�chrsqhatshnm�ne�X0)03� ‘mc�X1)03� ax�dpt‘shnmr�
’0/()�’00()�‘mc�’6()�qdrodbshudkx-�Vd�‘krn�bnlotsd�sgd�bnmsqhatshnmr�
ne�rodbhób�fdmdq‘shnmr�sn�sgd�ld‘m�mtladq�ne�fdmd‘knfhb‘k�‘mbdr,
snqr)�enkknvhmf�dpt‘shnm�’01(-�Vd�bg‘q‘bsdqhyd�sgd�oqnodqshdr�ne�sgd�
o‘q‘ldsdq�rdsr�sg‘s�vd�qds‘hm:�enq�d‘bg�o‘q‘ldsdq)�vd�rtll‘qhyd�
sgd�chrsqhatshnm�ne�hsr�‘bbdosdc�u‘ktdr-
Sgd�‘m‘kxrhr�g‘r�nmd�eqdd�o‘q‘ldsdq�enq�donbg�0�’sgd�Dtqnod‘m�

bnmsqhatshnm)�r‘x)�r1)0(:�enq�donbgr�1�‘mc�2)�hs�g‘r�sgqdd�o‘q‘ldsdqr�
d‘bg�’r0)6)�g6)�r1)6�‘mc�r0)0/)�g0/)�r1)0/()�vhsg�svn�ne�sgqdd�eqdd�sn�u‘qx�
hm�d‘bg�sqhn)�‘r�sgd�sqhn�mdbdrr‘qhkx�rtlr�sn�0-�Vd�bnmrhcdq�‘kk�onr,
rhakd�onhmsr�nm�‘�fqhc�vhsg�hmbqdldms�/./0�enq�d‘bg�o‘q‘ldsdq)�dm,
enqbhmf� ‘m� toodq� antmc� nm� sgd� Dtqnod‘m� bnmsqhatshnmr� hm� ‘kk�
donbgr� ctd� sn� sgd� tmcdqrs‘mchmf� sg‘s� sgd� ?eqhb‘m� ‘mc�
?eqhb‘m,?ldqhb‘m� bnmsqhatshnmr� oqdcnlhm‘sd)� ‘m� toodq� antmc�
nm�sgd�?eqhb‘m�bnmsqhatshnm�hm�donbgr�1�‘mc�2�ctd�sn�bnlo‘q‘shud,
kx�knv�?eqhb‘m�hllhfq‘shnm�hm�sgdrd�odqhncr)�‘mc�‘�knvdq�antmc�nm�
sgd�?eqhb‘m,?ldqhb‘m�bnmsqhatshnm�hm donbgr�1�‘mc�2�‘r�‘�qdrtks�ne�
hsr�dpt‘khmf�nmd�lhmtr�sgd�Dtqnod‘m�‘mc�?eqhb‘m�bnmsqhatshnmr�
’Rtookdldms‘qx�S‘akd�0(-

CrshlTsdc�lncdi�oTqTldsdqr
Chrsqhatshnmr�ne�sgd�drshl‘sdc�lncdk�o‘q‘ldsdq�rdsr�sg‘s�oqnctbd�
‘� ld‘m� ‘mc� u‘qh‘mbd� ne� ?eqhb‘m� ‘mbdrsqx� vhsghm� odqlhrrhakd�
q‘mfdr� ‘ood‘q� hm� Ehf-� 3)� ‘mc� sgdx� ‘qd� rtll‘qhydc� hm� S‘akd� 1:�
Rtookdldms‘qx�Ehf-�0 uhrt‘khydr�sgdrd�o‘q‘ldsdq�rdsr�nm�sdqm‘qx�
oknsr�hm�vghbg�sgd�bnmrsq‘hmsr�sg‘s�o‘q‘ldsdqr�ok‘bd�nm�nmd�‘m,
nsgdq�b‘m�ad�rddm-�Hm�donbg�0)�sgd�fdmdq‘shnmvhrd�Dtqnod‘m�‘mbdr,
sqx� bnmsqhatshnm� khdr� md‘q� sgd� knv� dmc� ne� sgd� ‘rrtldc� q‘mfd�
’Ehf-�3b)�Rtookdldms‘qx�Ehf-�0‘()�vhsg�‘�ldch‘m�ne�/-/7�’S‘akd�1(-�
Enq�sghr�donbg)�sgd�?eqhb‘m�‘mc�?eqhb‘m,?ldqhb‘m�‘mbdrsqx�bnmsqh,
atshnmr�‘qd�cdsdqlhmdc�eqnl�cdlnfq‘oghb�hmenql‘shnm�‘mc�sgd�
Dtqnod‘m�bnmsqhatshnm�’rdd�S‘akd�0(:�sgd�drshl‘sdc�?eqhb‘m�bnmsqh,
atshnm�cdbqd‘rdr�eqnl�nmd�fdmdq‘shnm�sn�sgd�mdws�eqnl�sgd�adfhm,
mhmf�sn�sgd�dmc�ne�sgd�donbg�’Ehf-�3‘()�‘mc�sgd�?eqhb‘m,?ldqhb‘m�
bnlonmdms�hmbqd‘rdr�’Ehf-�3a(-
Hm� donbg� 1)� sgd� Dtqnod‘m� bnmsqhatshnm� g‘r� ldch‘m� /-/2�

’S‘akd�1() ‘mc�sgd�chrsqhatshnm�ne�sghr�bnmsqhatshnm�hr�bnmbdmsq‘sdc�
‘s�rl‘kkdq�u‘ktdr�sg‘m�hm�donbg�0�’Ehf-�3e)�Rtookdldms‘qx�Ehf-�0a(-�
Sgd�?eqhb‘m�‘mbdrsqx�bnmsqhatshnm�hr�‘krn�rl‘kk�’Ehf-�3c()�vhsg�ld,
ch‘m�/-/5:�lnrs�ne�sgd�‘mbdrsqx�khdr�hm�sgd�?eqhb‘m,?ldqhb‘m�bnl,
onmdms�’Ehf-�3d(-
Ehm‘kkx)� hm�donbg�2)�sgd�Dtqnod‘m�bnmsqhatshnm�cdbqd‘rdr�etq,

sgdq�sn�‘�ldch‘m�ne�/-/1�’S‘akd�1()�vhsg�‘kk�sgd�vdhfgs�ok‘bdc�hm�
sgd�óqrs�svn�ahmr�hm�Ehf-�3h-�Sgd�?eqhb‘m�‘mc�?eqhb‘m,?ldqhb‘m�bnm,
sqhatshnmr� ‘qd� rhlhk‘q� sn� sgnrd� rddm� hm� donbg� 1� ’Ehf-� 3f� ‘mc� g)�
Rtookdldms‘qx� Ehf-� 0b()� vhsg� ‘� rkhfgs� hmbqd‘rd� hm� sgd� ldch‘m�
?eqhb‘m�bnlonmdms�’S‘akd�1(-

CrshlTsdc�mtladqr�ne�fdmdTinfhbTi�Tmbdrsnqr
D‘bg�‘bbdosdc�o‘q‘ldsdq�rds�fdmdq‘sdr�u‘ktdr�enq�sgd�dwodbsdc�
mtladqr�ne�?eqhb‘m�‘mc�Dtqnod‘m fdmd‘knfhb‘k�‘mbdrsnqr)�‘mc�
sgd� chrsqhatshnmr� ne� sgdrd� pt‘mshshdr� ‘ood‘q� hm� Ehf-� 4 ‘mc�
S‘akd� 2-� Sgd� dwodbsdc� mtladq� ne� ?eqhb‘m� ‘mbdrsnqr� g‘r� ‘�
ld‘m�ne�203�‘mc�‘�ldch‘m�ne�188)�vhsg�‘m�hmsdqpt‘qshkd�q‘mfd�
eqnl�13/�sn�265�‘mc�‘�lhmhltl�ne�013�‘mc�l‘whltl�ne�57/�
’S‘akd�2(-�Sgd�dwodbsdc�mtladq�ne�Dtqnod‘m�‘mbdrsnqr�hr�rl‘k,
kdq� ‘mc� lnqd� bnmbdmsq‘sdc)� vhsg� ld‘m� 40)� ldch‘m� 40)� ‘mc�

STaid�0-�O‘q‘ldsqhyhmf�‘�ghrsnqhb‘kkx�hmenqldc�lncdk-

FdmdqTshnm�� Ahqsg�xdTq Conbg bf>0

0 0524“053/ 0 0
1 055/“0554 0 /-8724
2 0574“058/ 0 /-75/1
3 060/“0604 0 /-7440
4 0624“063/ 0 /-6715
5 065/“0654 0 /-427/
6 0674“068/ 0 /-0307
7 070/“0704 1 ”
8 0724“073/ 1 ”
0/ 075/“0754 1 ”
00 0774“078/ 2 ”
01 080/“0804 2 ”
02 0824“083/ 2 ”
03 085/“0854 2 ”

Enq�sgd�mnm,Dtqnod‘m�bnmsqhatshnmr�hm�fdmdq‘shnmr�0“6)�sgd�lncdk�dmenqbdr�
rodbhódc�q‘shnr�ne�sgd�?eqhb‘m�sn�sgd�?eqhb‘m,?ldqhb‘m�bnmsqhatshnmr-�Enq�‘kk�
fdmdq‘shnmr�f�hm�donbg�0�’f�eqnl�0�sn�6()�sgd�pt‘mshsx�bf>0 + r0)f>0<’0 > r1)f>0(�
cdmnsdr)�enq�hmchuhct‘kr�anqm�hm�sgd�?eqhb‘m,?ldqhb‘m�onotk‘shnm�hm�fdmdq‘shnm�
f)�sgd�eq‘bshnm�ne�sgdhq�mnm,Dtqnod‘m�o‘qdmsr�vgn�‘qd�?eqhb‘m�‘qqhu‘kr�sn�Mnqsg�
?ldqhb‘�q‘sgdq�sg‘m�?eqhb‘m,?ldqhb‘m�qdrhcdmsr-�Hm�ntq�lncdk)�vd�hmrdqsdc�
mtldqhb‘k�u‘ktdr�enq�sghr�pt‘mshsx�drshl‘sdc�a‘rdc�nm�cdlnfq‘oghb�c‘s‘-
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hmsdqpt‘qshkd� q‘mfd� eqnl�21� sn� 58:� sgd�lhmhltl� hr� 3� ‘mc� sgd�
l‘whltl�hr�014-
Bnmrhcdqhmf� sgd� dwodbsdc�mtladqr� ne�?eqhb‘m� ‘mc�Dtqnod‘m�

‘mbdrsnqr� inhmskx)� vd� nardqud� sg‘s� ‘bqnrr� ‘bbdosdc� o‘q‘ldsdq�
rdsr)�sgdx�‘qd�mdf‘shudkx�bnqqdk‘sdc�’q + >/.344)�Ehf-�5‘(-�Enq�ansg�

?eqhb‘mr�‘mc�Dtqnod‘mr)� sgd� rs‘mc‘qc�cduh‘shnm�ne� sgd�mtladq�
ne�‘mbdrsnqr�hmbqd‘rdr�vhsg�sgd�‘rrnbh‘sdc�dwodbs‘shnm�’q + /.323�
enq�?eqhb‘mr)�Ehf-�5a:�q + /.8//�enq�Dtqnod‘mr)�Ehf-�5b(-
Rdo‘q‘shmf�sgd�?eqhb‘m�‘mc�Dtqnod‘m�‘mbdrsnqr�ax�sgdhq�fdmdq,

‘shnm‘k�shlhmf�’Ehf-�6 ‘mc�Rtookdldms‘qx�S‘akd�1()�vd�rdd�sg‘s�sgd�

(a) (b) (c)

(d) (e) (f)

(g) (h) (i)

Dgf-�3-�Chrsqhatshnmr�ne�fdmdq‘shnmvhrd�‘mbdrsqx�bnmsqhatshnmr�drshl‘sdc�enq�?eqhb‘m,?ldqhb‘mr-�Fdmdq‘shnmvhrd�‘mbdrsqx�bnmsqhatshnmr�‘qd�drshl‘sdc�enq�
?eqhb‘mr)�?eqhb‘m,?ldqhb‘mr)�‘mc�Dtqnod‘mr�‘mc�Dtqnod‘m,?ldqhb‘mr-�Enq�d‘bg�onotk‘shnm�hm�donbgr�1�‘mc�2)�‘mc�enq�Dtqnod‘mr�hm�donbg�0)�sgd�
bnmsqhatshnm�eqnl�sg‘s�onotk‘shnm�hr�‘rrtldc�sn�ad�dpt‘k�‘bqnrr�fdmdq‘shnmr�vhsghm sgd�donbg:�enq�?eqhb‘mr�‘mc�?eqhb‘m,?ldqhb‘mr�hm�donbg�0)�sgd�
bnmsqhatshnm�bg‘mfdr�‘bqnrr�fdmdq‘shnmr�‘bbnqchmf�sn�S‘akd�0-�Sgd�ghrsnfq‘lr�‘qd�bnmrsqtbsdc�eqnl�‘lnmf�‘bbdosdc�o‘q‘ldsdq�rdsr�sg‘s�r‘shródc�
rodbhódc�bqhsdqh‘-�Hm�donbg�0)�sgd�oknsr�k‘adkdc�vhsg�fdmdq‘shnm�f�‘qd�sgd�drshl‘sdr�ne�sgd�o‘q‘ldsdqr�sg‘s�bnmsqhatsdc�sn�ahqsgr�ne�hmchuhct‘kr�hm�fdmdq‘shnm�
f)�qdoqdrdmshmf�r0)f>0�‘mc�gf>0-�O‘q‘ldsdq�u‘ktdr�‘qd�ahmmdc�hm�hmsdqu‘kr�Z/) /./14[) ’/./14) /./4[) - - - ) ’/.864) 0[)�g‘ke,nodm�hm�‘kk�b‘rdr�dwbdos�sgd�bknrdc�óqrs�
ahm-�’‘(�?eqhb‘m�‘mbdrsqx)�donbg�0-�’a(�?eqhb‘m,?ldqhb‘m�‘mbdrsqx)�donbg�0-�’b(�Dtqnod‘m�‘mbdrsqx)�donbg�0- ’c(�?eqhb‘m�‘mbdrsqx)�donbg�1-�’d(�?eqhb‘m,�
?ldqhb‘m�‘mbdrsqx)�donbg�1-�’e(�Dtqnod‘m�‘mbdrsqx)�donbg�1-�’f(�?eqhb‘m�‘mbdrsqx)�donbg�2-�’g(�?eqhb‘m,?ldqhb‘m�‘mbdrsqx)�donbg�2-�’h(�Dtqnod‘m�‘mbdrsqx)�
donbg�2-

STaid�1-�Drshl‘sdc�lncdk�o‘q‘ldsdqr�enq�‘�2,donbg�lncdk�ne�?eqhb‘m,?ldqhb‘m�cdlnfq‘oghb�ghrsnqx-

Conbg OnotiTshnm LdTm RsTmcTqc�cduhTshnm Lhmhltl Ehqrs�ptTqshid LdchTm Sghqc�ptTqshid LTwhltl

Donbg�0 Dtqnod‘m�’r1)0( /-/78 /-/50 / /-/3 /-/7 /-02 /-14
Donbg�1 ?eqhb‘m�’r0)6( /-/50 /-/3/ / /-/2 /-/5 /-/8 /-04

?eqhb‘m,?ldqhb‘m�’g6( /-8/1 /-/28 /-74 /-76 /-8/ /-82 0-//
Dtqnod‘m�’r1)6( /-/26 /-/2/ / /-/0 /-/2 /-/4 /-04

Donbg�2 ?eqhb‘m�’r0)0/( /-/74 /-/30 / /-/4 /-/8 /-01 /-04
?eqhb‘m,?ldqhb‘m�’g0/( /-788 /-/28 /-74 /-76 /-78 /-82 /-88
Dtqnod‘m�’r1)0/( /-/05 /-/0/ / /-/0 /-/1 /-/1 /-/2

Sgd�s‘akd�rtll‘qhydr�sgd�o‘q‘ldsdq�rdsr�sg‘s�oqnctbd odqlhrrhakd�u‘ktdr�enq�sgd�dwodbs‘shnm�‘mc�u‘qh‘mbd�ne�G0)03)�sgd�?eqhb‘m�‘mbdrsqx�eq‘bshnm�hm�fdmdq‘shnm�03-�
Mnsd�sg‘s�hm�donbg�0)�sgd�?eqhb‘m�‘mc�?eqhb‘m,?ldqhb‘m�o‘q‘ldsdq�u‘ktdr�‘qd�fdmdq‘shnm,rodbhób)�rds�‘bbnqchmf�sn�sgd�u‘ktdr�hm�S‘akd�0 q‘sgdq�sg‘m�drshl‘sdc-�Sgd�
s‘akd�hr�a‘rdc�nm�34)078�‘bbdosdc�o‘q‘ldsdq�rdsr) ∼8 �ne�sgd�37/)785�rdsr�dw‘lhmdc-
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fqd‘sdrs�mtladqr�sq‘bd�sn�donbg�0)�o‘qshbtk‘qkx�fdmdq‘shnmr�2“4�
enq� ?eqhb‘mr� ’0574“063/(� ‘mc� 3“5� enq� Dtqnod‘mr� ’060/“0654(-�
Mnmydqn�u‘ktdr�enq�ansg�pt‘mshshdr�bnmshmtd)�cdbqd‘rhmf�sn�rl‘kk�
u‘ktdr�hm�sgd�lnrs�qdbdms�fdmdq‘shnmr-

OqnaTahihsx�ne�Ts�idTrs�nmd�fdmdTinfhbTi�Tmbdrsnq
?ookxhmf�sgd�drshl‘sdc�ld‘mr�enq�sgd�‘clhwstqd�o‘q‘ldsdqr)�vd�
trdc�dpt‘shnm�’02(�sn�du‘kt‘sd�sgd�oqna‘ahkhsx�enq�d‘bg�fdmdq‘shnm�
sg‘s�‘m�?eqhb‘m,?ldqhb‘m�hmchuhct‘k�g‘r�‘s�kd‘rs�nmd�?eqhb‘m�fd,
md‘knfhb‘k� ‘mbdrsnq� hm� sg‘s� fdmdq‘shnm)� ‘mc� sgd� bnqqdronmchmf�
oqna‘ahkhsx�sg‘s�‘m�?eqhb‘m,?ldqhb‘m�hmchuhct‘k�g‘r�‘s�kd‘rs�nmd�
Dtqnod‘m�fdmd‘knfhb‘k�‘mbdrsnq-
Ehftqd�7 oknsr�sghr�oqna‘ahkhsx-�Enq�?eqhb‘m�‘mbdrsnqr)�sgd�oqna,

‘ahkhsx�hr�rl‘kk�enq�fdmdq‘shnm�/)�hmbqd‘rhmf�sn�k‘qfd�u‘ktdr�enq�fdm,
dq‘shnmr�1“5)�‘mc�sgdm�cdbqd‘rhmf-�Enq�d‘bg�ne�fdmdq‘shnmr�1“5)�sgd�
oqna‘ahkhsx�dwbddcr�/.864�sg‘s�‘�q‘mcnl�?eqhb‘m,?ldqhb‘m�g‘r�‘s�
kd‘rs� nmd� ?eqhb‘m� ‘mbdrsnq� hm� sg‘s� fdmdq‘shnm� ’Rtookdldms‘qx�
S‘akd�2(-�Hm�nsgdq vnqcr)�sgd�oqna‘ahkhsx�hr�md‘q�0�sg‘s�hm�d‘bg�ne�
fdmdq‘shnmr�2“6)�sgd�neeroqhmf�ne�fdmdq‘shnmr�1“5)�‘s�kd‘rs�nmd�hmch,
uhct‘k�hm ‘�q‘mcnl�fdmd‘knfx�g‘r�‘m�?eqhb‘m�o‘qdms-
Hm� Ehf-� 7)� hm� d‘bg� fdmdq‘shnm)� sgd� oqna‘ahkhsx� ne� ‘s� kd‘rs� nmd�

Dtqnod‘m�‘mbdrsnq�g‘r�‘�rhlhk‘q�o‘ssdqm)�vhsg�hsr�k‘qfdrs�u‘ktdr�
hm�fdmdq‘shnmr�3“5-� Hs� qdl‘hmr�‘anud�/-4� hm�d‘bg�ne�fdmdq‘shnmr�
6“8)�‘mc�hs�hr�rtars‘msh‘kkx�knvdq�hm�fdmdq‘shnmr�0/“02-

Cgrbtrrgnm
Tmcdq�lncdkr�ne�‘clhwstqd)�vd�g‘ud�du‘kt‘sdc�sgd�mtladqr�ne�
fdmd‘knfhb‘k� khmdr� sg‘s� sq‘bd� sn� o‘qshbtk‘q� rntqbd� onotk‘shnmr-�
Sgd�qdrtksr�oqnuhcd�‘�mdv�odqrodbshud�nm�‘clhwstqd�lncdkr)�en,
btrhmf�nm�oqnodqshdr�ne�hmchuhct‘k�fdmd‘knfhdr-�Vd�g‘ud�‘ookhdc�

sghr�odqrodbshud�sn�sgd�b‘rd�ne�?eqhb‘m,?ldqhb‘mr)�ómchmf�sg‘s�tm,
cdq�‘�lncdk�b‘khaq‘sdc�ax�cdlnfq‘oghb�‘mc�fdmdshb�c‘s‘)�‘�q‘m,
cnl�?eqhb‘m,?ldqhb‘m�fdmd‘knfx�sq‘bdc�a‘bj�hm�shld�eqnl�ahqsg�
hm�085/“0854�qd‘bgdr�‘�ld‘m�ne�203�?eqhb‘m�hmchuhct‘kr�‘mc�40�
Dtqnod‘m�nq�Dtqnod‘m,?ldqhb‘m�hmchuhct‘kr-

:clhwstqd�lncdir
Ntq�‘ooqn‘bg�athkcr�nm�ldbg‘mhrshb�‘clhwstqd�lncdkr�sg‘s�g‘ud�
bg‘q‘bsdqhydc�sgd�chrsqhatshnm�ne�‘clhwstqd�kdudkr�nudq�shld�‘r�‘�
etmbshnm�ne�lncdk�o‘q‘ldsdqr-�Sgd�pt‘mshshdr�sg‘s�vd�dw‘lhmd�
”oqnodqshdr� ne� sgd� chrsqhatshnmr� ne� sgd� mtladq� ne� ‘mbdrsnqr�
eqnl�sgd�rntqbd�onotk‘shnmr”‘qd�nas‘hmdc�‘r�etmbshnmr�ne�lncdk�
o‘q‘ldsdqr�hm�‘�l‘mmdq�rhlhk‘q�sn�sgd�bnlots‘shnm�ne�sgd�chrsqh,
atshnmr�ne�‘clhwstqd�kdudkr-�Drshl‘sdc�hmchuhct‘k,kdudk�fdmnlhb�
‘mbdrsqx�eq‘bshnmr�‘qd�trdc�sn�b‘khaq‘sd�sgd�lncdkr)�eqnl�vghbg�
‘rodbsr�ne� sgd�mtladqr�ne�‘mbdrsnqr�‘qd�b‘kbtk‘sdc� hm� sdqlr�ne�
lncdk�o‘q‘ldsdqr-
Hm�rs‘mc‘qc�bn‘kdrbdms�‘ooqn‘bgdr)�sgd�fdmd‘knfx�ne�‘�rhmfkd�kn,

btr�hr�sq‘bdc�‘lnmf�l‘mx�hmchuhct‘kr�a‘bj�sn�‘�bnllnm�‘mbdrsnq”�
chrqdf‘qchmf�choknhc�odchfqddr-�Pdbdms�fdmd‘knfhb‘k�‘m‘kxrdr�g‘ud�
rntfgs� sn�‘krn� hmbktcd�odchfqddr�‘mc�sn�dw‘lhmd�rsnbg‘rshb�oqn,
bdrrdr� hmunkuhmf� fdmd� khmd‘fdr� nm� sgnrd� odchfqddr� ’Vnkkdmadqf�
‘mc�?uhrd�0887:�V‘jdkdx�ds�Zk-�1/01:�B‘loadkk�1/04:�V‘jdkdx�ds�Zk-�
1/05:�Vhksnm�ds�Zk-�1/06:�Jhmf�ds�Zk-�1/07:�Rdudqrnm�ds�Zk-�1/08:�Bnssdq�
ds�Zk-�1/10:�Rdudqrnm�ds�Zk-�1/10:�Bnssdq�ds�Zk-�1/11(-�Rtbg�rstchdr�nesdm�
‘m‘kxyd� oqnodqshdr� ne� fdmd‘knfhb‘k� q‘sgdq� sg‘m� fdmdshb� ‘mbdrsqx)�
trhmf�sgdnqdshb‘k�‘mc�rhltk‘shnm,a‘rdc�‘ooqn‘bgdr�’Bg‘mf�0888:�
Pngcd�ds�Zk-�1//3:�L‘srdm�‘mc�Du‘mr�1//7:�K‘bg‘mbd�1//8:�Fq‘udk�
‘mc�Rsddk�1/04:�Jdkkdgdq�ds�Zk-�1/05:�Dcfd�‘mc�Bnno�1/1/(-�Mns�‘kk�fd,
md‘knfhb‘k�‘mbdrsnqr�‘qd�fdmdshb�‘mbdrsnqr)�‘mc�‘m�‘m‘kxrhr�ne�sgd�
chrshmbshnm� qdpthqdr�cds‘hkdc� bnmrhcdq‘shnm�ne� ed‘stqdr�ne� fdmdshb�
sq‘mrlhrrhnm�eqnl�o‘qdms�sn�neeroqhmf-�Ntq�hmudrshf‘shnm�ne�fdmd‘,
knfhb‘k�khmdr�hm�‘clhwdc onotk‘shnmr�bnmshmtdr�‘�rdqhdr�ne�rstchdr�
sg‘s�hmudrshf‘sdr�‘clhwdc�aho‘qdms‘k�fdmd‘knfhdr�hm�sgd�lnrs�qdbdms�
fdmdq‘shnmr�’Udqct�‘mc�Pnrdmadqf�1/00:�Fq‘udk�1/01:�Fnkcadqf�ds�Zk-�
1/03:� Kh‘mf� ‘mc� Mhdkrdm� 1/03:� Fnkcadqf� ‘mc� Pnrdmadqf� 1/04:�
Fnkcadqf�ds�Zk-�1/1/:�Jhl�ds�Zk-�1/10()�‘mc�onsdmsh‘kkx�dm‘akdr�dwsdm,
rhnmr�enq�rstcxhmf�fdmdshb�‘mbdrsnqr-

:eqhbTm :ldqhbTm�cdlnfqToghb�ghrsnqx
Sgd�qdrtksr�oqnuhcd�hmrhfgs�hmsn�?eqhb‘m,?ldqhb‘m�ghrsnqx-�Ehqrs)�
sgd�lncdk�rtffdrsr�sg‘s�o‘ssdqmr�rddm�hm�?eqhb‘m,?ldqhb‘m�fdmds,
hb�‘mbdrsqx�bnqqdronmc�sn�‘�ld‘m�ne�/./78�enq�sgd�fdmdq‘shnmvhrd�
Dtqnod‘m�‘mbdrsqx�bnlonmdms�hm�donbg�0)�/./26�hm�donbg�1)�‘mc�
/./05�hm�donbg�2�’S‘akd�1(-�Sgdrd�u‘ktdr�g‘ud�bnlo‘q‘akd�l‘fmh,
stcd�sn�u‘ktdr�hm�nsgdq�rstchdr�sg‘s�g‘ud�drshl‘sdc�rhlhk‘q�pt‘m,
shshdr)�ats�vhsgnts�‘�2,donbg�odqrodbshud�’Fk‘rr�‘mc�Kh�0842: Fqnrr�
1/07(-�Sgd�Dtqnod‘m�‘mbdrsqx�o‘q‘ldsdq�cdbqd‘rdr�eqnl�sgd�hmh,
sh‘k�odqhnc�sgqntfg�sgd�k‘rs�fdmdq‘shnmr�ne�dmrk‘udldms)�cdbqd‘r,
hmf�‘f‘hm�‘esdq�sgd�dmc�ne�rk‘udqx-
Vd� drshl‘sd� sg‘s� ‘� q‘mcnl� ?eqhb‘m,?ldqhb‘m� anqm� ctqhmf�

085/“0854�g‘r�‘�ld‘m�ne�203�?eqhb‘m�‘mbdrsnqr�‘mc�40�Dtqnod‘m�
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Dgf-�4-�Chrsqhatshnm�ne�sgd�dwodbs‘shnm�ne�sgd�mtladqr�ne�?eqhb‘m�‘mc�
Dtqnod‘m�‘mbdrsnqr ‘bqnrr�‘bbdosdc�o‘q‘ldsdq�rdsr-�Enq�d‘bg�‘bbdosdc�
rds�ne�o‘q‘ldsdq�u‘ktdr)�sgd�dwodbsdc�mtladq�ne�?eqhb‘m�‘mbdrsnqr�‘mc�
sgd�dwodbsdc�mtladq�ne�Dtqnod‘m�‘mbdrsnqr�‘qd�bnlotsdc�eqnl�dpt‘shnm�
’0/(-�Rtll‘qhdr�ne�sgd�óftqd�‘ood‘q�hm�S‘akd�2-

STaid�2-�Rtll‘qx�rs‘shrshbr�enq�sgd�dwodbsdc�mtladqr�ne�?eqhb‘m�‘mc�Dtqnod‘m�‘mbdrsnqr�enq�‘�q‘mcnl�hmchuhct‘k�eqnl�sgd�
?eqhb‘m,?ldqhb‘m�onotk‘shnm�’DZX0)03[�‘mc�DZX1)03[(-

PtTmshsx LdTm RsTmcTqc�cduhTshnm Lhmhltl Ehqrs�ptTqshid LdchTm Sghqc�ptTqshid LTwhltl

?eqhb‘m�‘mbdrsnqr 203 88 013 13/ 188 265 57/
Dtqnod‘m�‘mbdrsnqr 40 13 3 21 40 58 014

Sgd�drshl‘sdr�bnmrhcdq�q‘mcnl�hmchuhct‘kr�hm�sgd�085/“0854�ahqsg�bngnqs)�‘rrtldc�sn�ad�fdmdq‘shnm�f + 03�hm�‘�2,donbg�lncdk-�Sgd�pt‘mshshdr�hm�sgd�s‘akd�rtll‘qhyd�
qdrtksr�oknssdc�hm�Ehf-�4-�Mnsd�sg‘s�sgd�rs‘mc‘qc�cduh‘shnmr�rgnvm�gdqd�‘qd�rs‘mc‘qc�cduh‘shnmr�ne�sgd�ld‘mr�DZX0)03[�‘mc�DZX1)03[�‘bqnrr�‘bbdosdc�o‘q‘ldsdq�rdsr)�mns�
rs‘mc‘qc�cduh‘shnmr�ne�X0)03� ‘mc�X1)03-
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‘mc�Dtqnod‘m,?ldqhb‘m�‘mbdrsnqr�’Ehf-�4 ‘mc�S‘akd�2(-�Sgd�lncdk�
ómcr� sg‘s� lnrs� fdmd‘knfhb‘k� khmdr� sq‘bd� a‘bj� sgqntfg�
?eqhb‘m,?ldqhb‘m�‘mbdrsnqr�enq�rdudq‘k�fdmdq‘shnmr:�‘s�sg‘s�onhms)�
sgd� mtladq� ne� ?eqhb‘m,?ldqhb‘m� ‘mbdrsnqr� hr� k‘qfd)� ‘mc� rnld�
g‘ud�?eqhb‘m�o‘qdmsr)� Dtqnod‘m�o‘qdmsr)� nq� ansg-�Sgd�ld‘m�ne�
203  40 + 254�sns‘k�?eqhb‘m�‘mc�Dtqnod‘m�‘mbdrsnqr�khdr�adsvddm�
17 + 145�‘mc�18 + 401)�sgd�sns‘k�mtladqr�ne�fdmd‘knfhb‘k�khmdr�hm�‘�
odchfqdd�7�‘mc�8� fdmdq‘shnmr�‘fn:�vhsg�254�‘mbdrsnqr� eqnl� sgd�
rntqbd�onotk‘shnmr)�rnld�ltrs�oqdbdcd�fdmdq‘shnm�5)�vghbg�g‘r�
nmkx� 145� sns‘k� fdmd‘knfhb‘k� khmdr-� Hmcddc)�lnrs� ‘mbdrsnqr� eqnl�
sgd� rntqbd� onotk‘shnmr)� ansg� ?eqhb‘m� ‘mc� Dtqnod‘m)� ‘ood‘q� hm�
fdmdq‘shnmr�2“5)�0574“0654�’Ehf-�6()�vhsg�md‘q�0//�?eqhb‘m�‘mbdr,
snqr�d‘bg�hm�fdmdq‘shnmr�3�‘mc�4�’Rtookdldms‘qx�S‘akd�1(-�Sgdrd�
qdrtksr�‘bbnqc�vhsg�sgd�rtars‘msh‘k�cdbqd‘rd�adsvddm�fdmdq‘shnm�
5� ‘mc� fdmdq‘shnm� 6� hm� sgd� ?eqhb‘m� bnmsqhatshnm� sn� sgd� mdws�

fdmdq‘shnm� ’S‘akd� 0(”ax�vghbg� hs� hr� rdmrhakd� sg‘s�l‘mx� ne� sgd�
?eqhb‘m�‘mbdrsnqr�sq‘bd�sn�fdmdq‘shnm�5�nq�d‘qkhdq-
Sgd�oqnonqshnm�ne�sgd�rtl�ne�sgd�ld‘m�mtladqr�ne�?eqhb‘m�‘mc�

Dtqnod‘m�‘mbdrsnqr�ctd�sn�?eqhb‘m�‘mbdrsnqr)�203<’203  40( ≈ 75$)�
hr�md‘q�sgd�64“74 �q‘mfd�enq�sgd�?eqhb‘m�fdmdshb�‘mbdrsqx�eq‘bshnm-�
Sg‘s� hs� rkhfgskx� dwbddcr� sghr� q‘mfd� ‘bbnqcr�vhsg� sgd� nardqu‘shnm�
sg‘s�Dtqnod‘m�‘mbdrsnqr�‘qd�rkhfgskx�lnqd�qdbdms�sg‘m�?eqhb‘m�‘m,
bdrsnqr� hm� Ehf-� 6:� ‘� Dtqnod‘m� ‘mbdrsnq� bgnrdm� ‘s� q‘mcnl�vntkc�
sgdm�g‘ud�bnmsqhatsdc�rkhfgskx�lnqd�sn�‘�fdmnld�sg‘m�‘�q‘mcnl�
?eqhb‘m�‘mbdrsnq”vhsg�sgd�rl‘kkdq�mtladq�ne�Dtqnod‘m�‘mbdrsnqr)�
40<’203  40( ≈ 03$)�qdfldbshmf�04“14 �ne�sgd�fdmnld-
?r�‘�fdmd‘knfx�oqnbddcr�a‘bj�hm�shld)�enq�sgnrd�fdmd‘knfhb‘k�

khmdr�sg‘s�‘qd�mns�eqnl�sgd�rntqbd�onotk‘shnmr)�sgd�mtladq�ne�khmdr�
cntakdr�d‘bg�fdmdq‘shnm)�onsdmsh‘kkx�cqhuhmf�sgd�sdlonq‘k�l‘w,
hltl� enq� sgd� mtladq� ne� fdmd‘knfhb‘k� ‘mbdrsnqr� d‘qkx� hm� sgd�

(a)

(b)

(c)

Dgf-�5-�Inhms�chrsqhatshnmr�ne�sgd�dwodbs‘shnmr�‘mc�rs‘mc‘qc�cduh‘shnmr�ne�sgd�mtladqr�ne�?eqhb‘m�‘mc�Dtqnod‘m�‘mbdrsnqr�‘bqnrr�‘bbdosdc�o‘q‘ldsdq�rdsr-�
Enq�d‘bg�‘bbdosdc�rds�ne�o‘q‘ldsdq�u‘ktdr)�sgd�dwodbsdc�mtladq�ne�?eqhb‘m�‘mbdrsnqr�‘mc�sgd�dwodbsdc�mtladq�ne�Dtqnod‘m�‘mbdrsnqr�‘qd�bnlotsdc�
eqnl�dpt‘shnm�’0/(:�sgd�‘rrnbh‘sdc�rs‘mc‘qc�cduh‘shnmr�‘qd�bnlotsdc�eqnl�dpt‘shnm�’00(-�‘(�Dwodbsdc�mtladq�ne�Dtqnod‘m�‘mbdrsnqr�‘mc�dwodbsdc�
mtladq�ne�?eqhb‘m�‘mbdrsnqr-�a(�Rs‘mc‘qc�cduh‘shnm�ne�sgd�mtladq�ne�?eqhb‘m�‘mbdrsnqr�‘mc�dwodbsdc�mtladq�ne�?eqhb‘m�‘mbdrsnqr-�b(�Rs‘mc‘qc�cduh‘shnm�
ne�sgd�mtladq�ne�Dtqnod‘m�‘mbdrsnqr�‘mc�dwodbsdc�mtladq�ne�Dtqnod‘m�‘mbdrsnqr-
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I-�?-�Lnnmdx�al�Te,� y� 00

ghrsnqx�ne�sgd�?eqhb‘m,?ldqhb‘m�onotk‘shnm-�Hm�sgd�d‘qkx�fdmdq‘,
shnmr)� sgd� mtladq� ne� ?eqhb‘m� o‘qdmsr� hr� ghfg� qdk‘shud� sn�
?eqhb‘m,?ldqhb‘m�o‘qdmsr)�rn�sg‘s�k‘qfd�mtladqr�ne�?eqhb‘m�‘m,
bdrsnqr�‘bbtltk‘sd�hm�‘�odchfqdd�hm�sgnrd�fdmdq‘shnmr:�hm�fdmdq‘,
shnmr�‘esdq�fdmdq‘shnm�5)�sgd�mtladq�ne�?eqhb‘m,?ldqhb‘m�o‘qdmsr�
qdk‘shud�sn�?eqhb‘m�o‘qdmsr�hr�ghfg�dmntfg�sg‘s�edvdq�?eqhb‘mr�‘o,
od‘q-�Hmsdqdrshmfkx)�sgd�od‘j�hlonqs‘shnm�ne�dmrk‘udc�hmchuhct‘kr�

chc�mns�nbbtq�tmshk�k‘sdq�hm�sgd�06//r�sg‘m�sgd�?eqhb‘m,‘mbdrsnq�
od‘j�’Dkshr�‘mc�Phbg‘qcrnm�1/0/)�o-�1//(:�ax�sgd�shld�ne�sgd�hlonqs,
‘shnm�od‘j)�sgd�eq‘bshnm�ne�o‘qdmsr�ne�‘�fdmdq‘shnm%r�neeroqhmf�vgn�
vdqd�?eqhb‘m,?ldqhb‘m�q‘sgdq�sg‘m�?eqhb‘m�v‘r�‘kqd‘cx�qdk‘shudkx�
ghfg�’G‘bjdq�1/1/(-
Sgd�‘mbdrsnq�bntmsr�b‘m�ad�‘ooqn‘bgdc�ax�‘�enbtr�nm�sgd�d‘qkhdrs�

?eqhb‘m� ‘mbdrsnq9� enq� ‘� q‘mcnl� ?eqhb‘m,?ldqhb‘m)� vg‘s� hr� sgd�
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Dgf-�6-�Fdmdq‘shnm,rodbhób�dwodbs‘shnmr�ne�sgd�mtladqr�ne�?eqhb‘m�‘mc�Dtqnod‘m�‘mbdrsnqr�‘bqnrr�‘bbdosdc�o‘q‘ldsdq�rdsr-�Enq�d‘bg�‘bbdosdc�rds�ne�
o‘q‘ldsdq�u‘ktdr)�sgd�fdmdq‘shnm,rodbhób�dwodbsdc�mtladq�ne�?eqhb‘m�‘mbdrsnqr�‘mc�sgd�fdmdq‘shnm,rodbhób�dwodbsdc�mtladq�ne�Dtqnod‘m�‘mbdrsnqr�‘qd�
bnlotsdc�eqnl�dpt‘shnm�’01(-�Sgd�gdhfgs�ne�‘�a‘q�qdoqdrdmsr�sgd�ld‘m�‘bqnrr�‘bbdosdc�o‘q‘ldsdq�rdsr�ne�sgd�fdmdq‘shnm,rodbhób�dwodbsdc�mtladq�ne�
‘mbdrsnqr)�‘mc�sgd�dqqnq�a‘qr�qdoqdrdms�rs‘mc‘qc�cduh‘shnmr-

Dgf-�7-�Sgd�oqna‘ahkhsx�ne�g‘uhmf�‘s�kd‘rs�nmd�‘mbdrsnq�eqnl�‘�rntqbd�onotk‘shnm�hm�‘�rodbhódc fdmdq‘shnm-�Bnmrhcdqhmf�sgd�ld‘mr�‘lnmf�‘bbdosdc�
o‘q‘ldsdq�rdsr)�’r0)/) r0)0) - - - ) r0)02( + ’0) /.785) /.672) /.668) /.602) /.38/) /.018) /./50) /./50) /./50) /./74) /./74) /./74) /./74()�
’g/) g0) - - - ) g02( + ’/) /./04) /.016) /.021) /.087) /.310) /.670) /.8/1) /.8/1) /.8/1) /.788) /.788) /.788) /.788()�‘mc�’r1)/) r1)0) - - - ) r1)02( +�
’/) /./78) /./78) /./78) /./78) /./78) /./78) /./26) /./26) /./26) /./05) /./05) /./05) /./05(�’S‘akdr�0 ‘mc�1()�sgd�fdmdq‘shnm,rodbhób�oqna‘ahkhshdr�ne�‘s�kd‘rs�
nmd�?eqhb‘m�‘mbdrsnq�‘mc�‘s�kd‘rs�nmd�Dtqnod‘m�‘mbdrsnq�‘qd�bnlotsdc�eqnl�dpt‘shnm�’02(-
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chrsqhatshnm�ne�sgd�fdmdq‘shnm�hm�vghbg�sgd�d‘qkhdrs�?eqhb‘m�‘mbdrsnq�
khudc;�Hm�Ehf-�7 ‘mc�Rtookdldms‘qx�S‘akd�2)�enq�d‘bg�ne�fdmdq‘shnmr�
1“5)�sgd�oqna‘ahkhsx�dwbddcr�86 �sg‘s�‘�q‘mcnl�?eqhb‘m,?ldqhb‘m�
bnms‘hmr�‘s�kd‘rs�nmd�?eqhb‘m�‘mbdrsnq�hm�sg‘s�fdmdq‘shnm-�Hm�nsgdq�
vnqcr)� sgd� oqna‘ahkhsx� dwbddcr� 86 � sg‘s� hm� d‘bg� ne� fdmdq‘shnmr�
2“6)�sgd�neeroqhmf�fdmdq‘shnmr�ne�fdmdq‘shnmr�1“5)�‘s�kd‘rs�nmd�hmch,
uhct‘k� hm� ‘� q‘mcnl� fdmd‘knfx� hr� ‘m� ?eqhb‘m,?ldqhb‘m� vhsg� ‘m�
?eqhb‘m�o‘qdms-�Bnmrhcdqhmf�sgd�d‘qkhdrs�ne�sgdrd�fdmdq‘shnmr)�tmcdq�
sgd�lncdk)�‘�sxohb‘k�?eqhb‘m,?ldqhb‘m�anqm�hm�085/“0854�khjdkx�g‘r�
‘s� kd‘rs�nmd�‘mbdrsnq� eqnl�fdmdq‘shnm�3� ’060/“0604(�vgn�v‘r�‘m�
?eqhb‘m,?ldqhb‘m�vhsg�‘m�?eqhb‘m�o‘qdms)�‘mc�hs�hr�‘krn�khjdkx�sg‘s�
rtbg� ‘m� hmchuhct‘k� g‘r� ‘s� kd‘rs� nmd� ?eqhb‘m,?ldqhb‘m� ‘mbdrsnq�
eqnl�fdmdq‘shnm�2�‘r�vdkk�’0574“058/(-
Enq� Dtqnod‘m� ‘mbdrsnqr)� vd� ómc� sg‘s� tmcdq� sgd�lncdk)� sgd�

oqna‘ahkhsx�hr�ghfg�’=85 (�sg‘s�‘�q‘mcnl�?eqhb‘m,?ldqhb‘m�hmch,
uhct‘k�g‘r�‘s�kd‘rs�nmd�Dtqnod‘m�‘mbdrsnq�hm�d‘bg�ne�fdmdq‘shnmr�
2“5)� sgd� o‘qdmsr� ne� fdmdq‘shnmr� 3“6� ’Ehf- 7(-� ?ksgntfg� edvdq�
Dtqnod‘m�‘mbdrsnqr�‘qd�oqdrdms�hm�fdmdq‘shnmr�6“8�sg‘m�2“5)�sgd�
oqna‘ahkhsx�ne�‘�Dtqnod‘m�‘mbdrsnq�dwbddcr�4/ �hm�d‘bg�ne�fdmdq‘,
shnmr�6“8-�Hm�nsgdq�vnqcr)�enq�dw‘lokd)�sgd�oqna‘ahkhsx�hr�‘anud�4/ �
sg‘s�‘�q‘mcnl�?eqhb‘m,?ldqhb‘m�hmchuhct‘k�g‘r�‘�Dtqnod‘m�‘m,
bdrsnq�anqm�hm�fdmdq‘shnm�8�’0724“073/(-
?lnmf�sgd�o‘q‘ldsdq�drshl‘sdr)�/./74�enq�?eqhb‘m�‘mbdrsqx� hm�

donbg�2�hr�onsdmsh‘kkx�lhr‘khfmdc�vhsg�ghrsnqhb‘k�hmenql‘shnm:�sghr�
u‘ktd�hr�k‘qfd�fhudm�knv�kdudkr�ne�?eqhb‘m�hllhfq‘shnm�ctqhmf�sgd�odq,
hnc�’Pdhldqr�1//4:�F‘sdr�1//8:�Adqkhm�1/0/(-�Sgd�drshl‘sd�l‘x�qdfldbs�
‘mx� ne� ‘� mtladq� ne� ogdmnldm‘-� Ehqrs)� hmchuhct‘kr� eqnl� sgd�
B‘qhaad‘m� onsdmsh‘kkx� g‘ud� ghfg� ?eqhb‘m� ‘mbdrsqx� eq‘bshnmr�
’L‘sgh‘r� ds� Zk-� 1/05:� ?cghj‘qh� ds� Zk-� 1/06:� Lhbgdkdssh� ds� Zk-� 1/1/(:�
rnld� ne� sgd ‘oo‘qdms� ?eqhb‘m� hllhfq‘shnm� cdsdbsdc� hm� donbg� 2�
lhfgs)�hmrsd‘c)�ad�lhr‘ssqhatsdc�hllhfq‘shnm�eqnl�sgd�B‘qhaad‘m)�
‘�rntqbd�ne�lnqd�lhfq‘msr�sg‘m�?eqhb‘�ctqhmf�sgd�odqhnc)�sgntfg�rshkk�
‘�rl‘kk�mtladq�qdk‘shud�sn�sgd�qdrhcdms�?eqhb‘m,?ldqhb‘m�onotk‘,
shnm� ’Gdmjd� 1//0:� Pdhldqr� 1//4:� Adqkhm� 1/0/(-� Rdbnmc)� sgd�
?eqhb‘m,?ldqhb‘m�‘mc�?eqhb‘m�‘mbdrsqx�bnlonmdmsr�lhfgs�ad�kdrr�
hcdmshó‘akd�sg‘m�sgd�Dtqnod‘m�bnlonmdms9�adb‘trd�sgd�‘clhwdc�
?eqhb‘m,?ldqhb‘m�onotk‘shnm�g‘r�fqd‘sdq�fdmdshb�rhlhk‘qhsx�sn�sgd�
?eqhb‘m�sg‘m�sn�sgd�Dtqnod‘m�onotk‘shnm)�o‘q‘ldsdq�rdsr�sg‘s�dw,
bg‘mfd�?eqhb‘m,?ldqhb‘m� enq�?eqhb‘m� bnmsqhatshnmr� nq� uhbd� udqr‘�
lhfgs�oqnctbd�rhlhk‘q�chrsqhatshnmr�ne�‘mbdrsqx�eq‘bshnmr)�cdbqd‘r,
hmf� hcdmshó‘ahkhsx� enq� sgd� ?eqhb‘m� ‘mc� ?eqhb‘m,?ldqhb‘m� bnlon,
mdmsr-�Hmcddc)�sgdrd�bnlonmdmsr�‘qd�mdf‘shudkx�bnqqdk‘sdc�‘bqnrr�
‘bbdosdc�o‘q‘ldsdq�rdsr�’Rtookdldms‘qx�S‘akd�3()�‘mc�sgdhq�kdudkr�
ne�tmbdqs‘hmsx�hm�donbg�2�dwbddc�sg‘s�ne�sgd�Dtqnod‘m�bnlonmdms�
’Ehf-�3)�f�sn�h(-�?m�nudqdrshl‘shnm�ne�sgd�?eqhb‘m�‘mbdrsqx�bnlonmdms�
hm�donbg�2”vgdm�sgd�sqtd�?eqhb‘m�‘mbdrsqx�sq‘bdr�sn�d‘qkhdq�donbgr�
”ld‘mr�sg‘s�sgd�lncdk�l‘x�ad�ok‘bhmf�k‘qfdq�eq‘bshnmr�ne�hmchuhc,
t‘k�odchfqddr�hm�sgd�?eqhb‘m�rntqbd�onotk‘shnm�hm�qdbdms�fdmdq‘shnmr�
sg‘m�hr�v‘qq‘msdc)�sgntfg�mns�dmntfg�sn�hmbqd‘rd�sgd�rs‘mc‘qc�cd,
uh‘shnm� ne�?eqhb‘m� ‘mbdrsqx� ‘bqnrr� hmchuhct‘kr� ntsrhcd� sgd� 7“04 �
q‘mfd-� Sn� oqnctbd� sgd� cdrhqdc�ld‘m�?eqhb‘m� ‘mbdrsqx� kdudk)� nmd�
?eqhb‘m� ‘mbdrsnq� hm� donbg� 2� bnmsqhatsdr� sgd� r‘ld� ‘lntms� ne�
?eqhb‘m�‘mbdrsqx�‘r�ltkshokd�?eqhb‘m�‘mbdrsnqr�eqnl�d‘qkhdq�donbgr-�
Gdmbd)�he�sgd�?eqhb‘m�bnlonmdms�hm�donbg�2�nudqdrshl‘sdr�sgd�sqtd�
u‘ktd)�sgdm�sgd�lncdk�l‘x�ad�tmcdqbntmshmf�sgd�sqtd�mtladq�ne�
?eqhb‘m�‘mbdrsnqr”rn�sg‘s�‘�bntms�ne�203�l‘x�hm�e‘bs�tmcdqdrshlZsd�
sgd�sqtd�u‘ktd-

GmsdqoqdsTshnm�hm�qdiTshnm�sn�T�rhmfid�
:eqhbTm :ldqhbTm�fdmdTinfx
?r�khlhs‘shnmr�ne�?eqhb‘m,?ldqhb‘m�fdmd‘knfhb‘k�qdrd‘qbg�hlodcd�
sgd�trd�ne�cnbtldms‘qx�duhcdmbd�sn�bntms�fdmd‘knfhb‘k�khmd‘fdr�
sg‘s� qd‘bg� hmchuhct‘k� ?eqhb‘m� ‘mc� Dtqnod‘m� ‘mbdrsnqr� hm�

fdmd‘knfhdr� ne� rodbhób� hmchuhct‘kr� ’F‘sdr� 1//8:� Rv‘qmr� 1/01:�
Mdkrnm� 1/05()� ntq� bk‘hl� sg‘s� ‘� q‘mcnl�?eqhb‘m,?ldqhb‘m� anqm�
ctqhmf�085/“0854�g‘r�‘�ld‘m�ne�203�?eqhb‘m�‘mc�40�Dtqnod‘m�‘m,
bdrsnqr�oqnuhcdr�hmenql‘shnm�sg‘s�dwsdmcr�adxnmc�vg‘s�b‘m�sxohb,
‘kkx� ad�cnbtldmsdc� hm� hmchuhct‘k� fdmd‘knfhdr-� Sn� hkktrsq‘sd� sgd�
ld‘mhmf�ne�sgd�qdrtksr)�vd�dw‘lhmd�sgdl�hm�sgd�bnmsdws�ne�‘�rhmfkd�
rodbhób�fdmd‘knfx-
Bnmrhcdq�‘� fdmd‘knfhb‘k� rstcx� ’Rv‘qmr� 1/01(� ne� ‘�oqnlhmdms�

?eqhb‘m,?ldqhb‘m9�Lhbgdkkd�Na‘l‘)�anqm�hm�0853)�bnqqdronmchmf�
sn�fdmdq‘shnm�03�ne�ntq�lncdk-�?r�gdq�e‘lhkx�ghrsnqx�g‘r�l‘mx�ed‘,
stqdr�sxohb‘k�ne�?eqhb‘m,?ldqhb‘m�fdmd‘knfhdr�’Rv‘qmr�1/01()�vd�
sqd‘s� hs�‘r�‘m� hmrs‘mbd�ne�‘� }q‘mcnl–�fdmd‘knfx-�Sgd�fdmd‘knfx�
g‘r�1�?eqhb‘m,?ldqhb‘m�o‘qdmsr)�3�?eqhb‘m,?ldqhb‘m�fq‘mco‘q,
dmsr)� 7� ?eqhb‘m,?ldqhb‘m� fqd‘s,fq‘mco‘qdmsr)� ‘mc� 0/� m‘ldc�
?eqhb‘m,?ldqhb‘m� fqd‘s,fqd‘s,fq‘mco‘qdmsr:� sgd� 5� tmm‘ldc�
fqd‘s,fqd‘s,fq‘mco‘qdmsr� b‘m� ad� hmedqqdc� sn� ad� ?eqhb‘m�
?ldqhb‘mr�‘r�vdkk�’1�‘qd�cdrbqhadc)�‘mc�sgd�hmenql‘shnm�‘u‘hk‘akd�
‘ants�sgdhq�neeroqhmf�hr�rtffdrshud�enq�sgd�nsgdq�3�’Rv‘qmr�1/01)�
oo-� 20)� 62)� 04/((-� Hm� sgd� fqd‘s,fqd‘s,fqd‘s,fq‘mco‘qdms‘k� fdmdq,
‘shnm� ’fdmdq‘shnm� 8� hm� ntq� lncdk()� nmd� Dtqnod‘m� hr� hcdmshódc)�
Bg‘qkdr� Rghdkcr� ’anqm� 0728()� sgd� e‘sgdq� ne� ?eqhb‘m,?ldqhb‘m�
fqd‘s,fqd‘s,fq‘mco‘qdms� Cnkogtr� Rghdkcr� anqm� bhqb‘� 0748)� vhsg�
dmrk‘udc� ?eqhb‘m,?ldqhb‘m� lnsgdq� Ldkuhmh‘� Rghdkcr� ’anqm�
b-�0733()
Hm�nmd�ne�sgd�lnrs�dwsdmrhudkx�hmudrshf‘sdc�?eqhb‘m,?ldqhb‘m�

fdmd‘knfhdr)� hm� sq‘bhmf� a‘bj� 4� fdmdq‘shnmr”sn� fdmdq‘shnm� 8� hm�
ntq�lncdk”0�rodbhób�m‘ldc�Dtqnod‘m�hr�qd‘bgdc-�Eqnl�ognsn,
fq‘ogr)� nq‘k� ghrsnqhdr)� ‘mc� vqhssdm� qdbnqcr)� hs� b‘m� ad� hmedqqdc�
sg‘s�‘s� kd‘rs�rhw�nsgdq� khmd‘fdr�ro‘mmhmf�‘kk� entq�fq‘mco‘qdms‘k�
khmdr� khjdkx� sdqlhm‘sd� hm� ‘� Dtqnod‘m� hm� sg‘s� fdmdq‘shnm� nq� nmd�
sg‘s�oqdbdcdr�hs�’sgd�Eq‘rdq�Pnahmrnm�Rq-)�I‘ldr�Oqdrsnm�Ingmrnm)�
Ldkuhmh‘�Rghdkcr)�Odsdq�Itlodq�Rq-)�Cnkkx�Itlodq)�‘mc�Dkhy‘�V‘cd�
khmd‘fdr�’Rv‘qmr�1/01)�oo-�20)�036)�074)�100)�188(-�Mn�?eqhb‘m�‘m,
bdrsnqr�‘qd�hcdmshó‘akd�ax�m‘ld-
Lhbgdkkd�Na‘l‘%r�‘mbdrsnqr�ne�sgd�k‘rs�1“2�fdmdq‘shnmr�’fdm,

dq‘shnmr� 00“01(� vdqd� o‘qs� ne� ‘� lhfq‘shnm� ne� lhkkhnmr� ne�
?eqhb‘m,?ldqhb‘mr� eqnl�sgd�?ldqhb‘m�Rntsg� sn�mnqsgdqm�bhshdr�
’Kdl‘mm�0880:�Adqkhm� 1/0/:�Vhkjdqrnm�1/0/(-�Gdq� ‘mbdrsnqr� 2“3�
fdmdq‘shnmr�‘fn�’fdmdq‘shnmr�0/“00(�vdqd�?eqhb‘m,?ldqhb‘mr�khu,
hmf�sgqntfgnts�sgd�?ldqhb‘m�Rntsg-�Sgd�k‘qfd�mtladq�ne�rntsg,
dqm� knb‘shnmr� eqnl� vghbg� sgdx� ‘qqhudc� hm� gdq� gnld� bhsx� ne�
Bghb‘fn�rtffdrsr� sg‘s� sgdx�b‘m�ad�uhdvdc�‘r�‘m�‘ooqnwhl‘sdkx�
q‘mcnl�r‘lokd�eqnl�sgd�qdfhnm-�Gdq�‘mbdrsnqr�hm�sgd�entqsg�fdm,
dq‘shnm�a‘bj�eqnl�sgd�oqdrdms�’fdmdq‘shnm�0/(�oqhl‘qhkx�hmbktcdc�
dmrk‘udc� hmchuhct‘kr�‘mc� rnld� eqdd�?eqhb‘m,?ldqhb‘mr�oqhnq� sn�
0754-�Sgd�óesg�fdmdq‘shnm�’fdmdq‘shnm�8(�hmbktcdr�sgd�khjdkx�lnrs�
qdbdms� Dtqnod‘m� ‘ood‘q‘mbd� hm� ‘� fdmd‘knfx� sg‘s� bnmrhrsdc� hm�
sg‘s� fdmdq‘shnm� oqhl‘qhkx� ne� dmrk‘udc�?eqhb‘m,?ldqhb‘mr-�Mnsd�
sg‘s�fdmdq‘shnm�8�hr�oqdbhrdkx�sgd�lnrs�qdbdms�fdmdq‘shnm�hcdmshódc�
hm�Ehf-�7 ctqhmf�vghbg�sgd�oqna‘ahkhsx�ne�‘�Dtqnod‘m�‘mbdrsnq�dw,
bddcr�4/ -
Sgd�rl‘kk�mtladqr�ne�?eqhb‘m�‘mc�Dtqnod‘m�‘mbdrsnqr�vgn�b‘m�

ad� m‘ldc� hm� ‘m� ?eqhb‘m,?ldqhb‘m� fdmd‘knfx� sg‘s� hr)� hm� l‘mx�
v‘xr)� sxohb‘k”0� Dtqnod‘m)� /� ?eqhb‘mr”b‘m� ad� bnlo‘qdc� vhsg�
ntq� ltbg� k‘qfdq� drshl‘sdr� ne� sgd� mtladqr� ne� ‘mbdrsq‘k� khmdr�
sg‘s)� hm� ‘� sxohb‘k� fdmd‘knfx)� qd‘bg� sgd� rntqbd� onotk‘shnmr-� ?r�
sgd mtladqr ne ?eqhb‘m ‘mc Dtqnod‘m ‘mbdrsnqr hm sgd svn lnrs
qdbdms� fdmdq‘shnmr� ’01� ‘mc� 02(� ‘qd� rl‘kk� hm� sgd�lncdk� ’Ehf-� 6()�
ntq�drshl‘sdr�ne�203�?eqhb‘m�‘mc�40�Dtqnod‘m�‘mbdrsnqr�‘ooqnwh,
l‘sdkx�bnqqdronmc�sn�‘�bk‘hl�sg‘s�enq�‘�q‘mcnl�?eqhb‘m,?ldqhb‘m�
anqm� ctqhmf� 085/“0854�vhsg� 3� ?eqhb‘m,?ldqhb‘m� fq‘mco‘qdmsr)�
d‘bg�fq‘mco‘qdms�g‘r�‘�ld‘m�ne�odqg‘or�2033 + 67.4�?eqhb‘m�‘mc�
40
3 + 01.64�Dtqnod‘m�‘mbdrsnqr-
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Hm�‘m�‘cchshnm‘k� hmsdqoqds‘shnm)� sgd�?eqhb‘m�‘mbdrsnqr� k‘qfdkx�
adknmf�sn�sgd�fqntor�ne�hmchuhct‘kr�vgn�rtquhudc�enqbdc�unx‘fdr�
ne� dmrk‘udc� lhfq‘msr� eqnl� ?eqhb‘� sn� sgd� Mnqsg� ?ldqhb‘m�
l‘hmk‘mc)� unx‘fdr� vhsg� ‘� bnkkdbshud� e‘s‘khsx� q‘sd� drshl‘sdc� ‘s�
∼01“18 � ’Dkshr� ‘mc�Phbg‘qcrnm�1/0/)�o-� 056(-�Tmcdq� sgd�lncdk)�
he� hs� hr� ‘rrtldc� sg‘s� ‘klnrs� ‘kk sgd� ?eqhb‘m� ‘mbdrsnqr� adenqd�
07/7� vdqd� dmrk‘udc� lhfq‘msr� ‘mc� sg‘s� mn� ‘mbdrsnq� hr� ‘m�
‘mbdrsnq�ax�ltkshokd�o‘sgr� sgqntfg�‘�odchfqdd)� sgdm�‘� q‘mcnl�
?eqhb‘m,?ldqhb‘m� anqm� hm� 085/“0854� hr� cdrbdmcdc� eqnl)� nm�
‘udq‘fd)� ∼2//� rdo‘q‘sd� rtquhunqr� ne� sgdrd� intqmdxr-� Enq� sgd�
Dtqnod‘m� ‘mbdrsnqr)� ‘ksgntfg� fdmdshb� rstchdr� g‘ud� entmc� sg‘s�
?eqhb‘m,?ldqhb‘mr�g‘ud�∼1/ �Dtqnod‘m�‘mbdrsqx�nm�‘udq‘fd)�sgd�
dpthu‘kdms�ne�lnqd�sg‘m�nmd�Dtqnod‘m�fqd‘s,fq‘mco‘qdms� ’01-4 �
‘mbdrsqx()� ?eqhb‘m,?ldqhb‘mr� vgnrd� qdbdms� ‘mbdrsnqr� ‘qd� ‘kk�
?eqhb‘m,?ldqhb‘mr�lhfgs�g‘ud�mn�Dtqnod‘m�‘mbdrsnqr�rodbhób‘kkx�
jmnvm�sn�sgdl9�enq�Lhbgdkkd�Na‘l‘)�sgd�lnrs�qdbdms Dtqnod‘m�‘m,
bdrsnq�v‘r�chrbnudqdc�ax�‘�fdmd‘knfhrs�’Rv‘qmr�1/01(-�Ntq�drshl‘sd�
ne�‘�ld‘m�ne�40�Dtqnod‘m�‘mbdrsnqr�‘lntmsr�sn�‘�bk‘hl�sg‘s�enq�‘�
sxohb‘k�?eqhb‘m,?ldqhb‘m�fdmd‘knfx�ne�‘�odqrnm�anqm�ctqhmf�085/“�
0854)�sgd�fdmdq‘shnmr�rhmbd�sgd�entmchmf�ne�sgd�onotk‘shnm�bnms‘hm�
‘� ld‘m� ne� 40� rdo‘q‘sd� l‘shmf� dudmsr� adsvddm� ‘� Dtqnod‘m� nq�
Dtqnod‘m,?ldqhb‘m�‘mc�‘m�?eqhb‘m�nq�?eqhb‘m,?ldqhb‘m-

IhlhsTshnmr
Ntq�‘m‘kxrdr�ne�?eqhb‘m,?ldqhb‘mr�l‘jd�trd�ne�dlohqhb‘k�drsh,
l‘sdr�ne�‘clhwstqd�kdudkr�snfdsgdq�vhsg�hmenql‘shnm�nm�sgd�cdln,
fq‘oghbr�ne�dmrk‘udldms�’G‘bjdq�1/1/(-�Gnvdudq)�vd�mnsd�sg‘s�sgd�
lncdk�qdkhdr�nm�l‘mx�‘rrtloshnmr)�‘mc�hs�cndr�mns�bnmrhcdq�‘�u‘q,
hdsx� ne� jmnvm� ogdmnldm‘� ne� ?eqhb‘m,?ldqhb‘m� cdlnfq‘oghb�
ghrsnqx-
Ehqrs)�vd�‘rrtld�‘�ówdc�fdmdq‘shnm�shld�ne�14�xd‘qr)�vhsg�chr,

bqdsd�fdmdq‘shnmr�‘mc�l‘shmf�sg‘s�hr�nmkx�hmsq‘fdmdq‘shnm‘k-�Vd�
ós�sgd�ldbg‘mhrshb�lncdk�nmkx�trhmf�fdmnld,vhcd�fdmdshb�‘mbdr,
sqx�kdudkr:�lnqd�hmenql‘shud�kdmfsg�chrsqhatshnmr�ne�fdmnlhb�rdf,
ldmsr� eqnl� cheedqdms� rntqbd� onotk‘shnmr� bntkc� onsdmsh‘kkx� ad�
dloknxdc� ‘knmf�vhsg� dwsdmrhnmr� ne� sgd�lncdk� oqdchbshnmr-�Sgd�
l‘shmf�‘rrtloshnmr�‘qd�rhlokd)�‘mc�sn�nas‘hm�qdbtqrhnmr)�vd�‘k,
knv�‘r�‘� q‘qd� b‘rd�‘�ghrsnqhb‘kkx� hlok‘trhakd� rbdm‘qhn� hm�vghbg�
‘m�?eqhb‘m,?ldqhb‘m�onrrdrrdr�svn�Dtqnod‘m�o‘qdmsr-�Sghr�rbdm,
‘qhn�hr�tmkhjdkx�hm�sgd�lncdk)�nbbtqqhmf�hm�‘�rodbhób�ahqsg�hm�fdmdq,
‘shnm� f�vhsg� oqna‘ahkhsx� dpt‘k� sn� sgd� rpt‘qd� ne� sgd� Dtqnod‘m�
‘clhwstqd�o‘q‘ldsdq�r1)f>0)�nq�0�hm�0//�ahqsgr�‘s�0/$ enq�sghr�o‘q,
‘ldsdq)�0�hm�3//�ahqsgr�‘s�4$)�‘mc�0�hm�14//�ahqsgr�‘s�1$:�adb‘trd�
sgd�mtladqr�ne�‘clhwdc�‘mbdrsnqr�hm�odchfqddr�nm�sgd�qdkdu‘ms�
shld�rb‘kd�g‘ud�rhlhk‘q�l‘fmhstcd�sn�sgdrd�u‘ktdr)�edv�hmrs‘mbdr�
ne�sghr�rbdm‘qhn�‘qd�dwodbsdc�hm�‘mx�odchfqdd-�?�fqd‘sdq�khlhs‘shnm�
hr�sg‘s�vd�sqd‘s�l‘kdr�‘mc�edl‘kdr�dpthu‘kdmskx)�mns�bnmrhcdqhmf�
rdw,ah‘rdc� ‘clhwstqd:� ‘� lncdk� vhsg� rdw� ah‘r� ’Fnkcadqf� ds� Zk-�
1/03(�bntkc�onsdmsh‘kkx�ad�dwoknqdc)�sgntfg�hsr�k‘qfdq�mtladq�ne�
o‘q‘ldsdqr�vntkc�bnlokhb‘sd�sgd�drshl‘shnm-
Vd�g‘ud�‘m‘kxydc�sgd�?eqhb‘m,?ldqhb‘m�onotk‘shnm�‘r�sgd�nts,

bnld�ne�‘clhwstqd�nmkx�adsvddm�?eqhb‘m�‘mc�Dtqnod‘m�rntqbdr)�
‘mc�vd�g‘ud�mns�bnmrhcdqdc�M‘shud,?ldqhb‘m�nq�nsgdq�rntqbdr-�
Fdmnlhb�rstchdr�fdmdq‘kkx�ómc�sg‘s�sgd�M‘shud,?ldqhb‘m�bnmsqh,
atshnm�hr�rl‘kk�’Aqxb�ds�Zk-�1/04:�A‘g‘qh‘m�ds�Zk-�1/05()�2 �nq�kdrr)�
‘mc� sg‘s� sgd� chrsqhatshnm� ‘bqnrr� ?eqhb‘m,?ldqhb‘mr� ne� sgd�
M‘shud,?ldqhb‘m�‘mbdrsqx�bnlonmdms�hr�lnqd�cheóbtks�sn�‘bbtq,
‘sdkx� drshl‘sd� sg‘m� sgd� ?eqhb‘m� ‘mc� Dtqnod‘m� bnmsqhatshnmr-�
Vhsg�‘�lncdk� sg‘s� hmbktcdr� sgd�M‘shud,?ldqhb‘m�bnmsqhatshnmr�
‘r� ‘� sghqc� rntqbd)� sgd� chrsqhatshnm� ne� sgd� mtladq� ne�
M‘shud,?ldqhb‘m� ‘mbdrsnqr� bntkc� onsdmsh‘kkx� ad� drshl‘sdc-�
?ssqhatshnm� ne� ‘� rl‘kk� onqshnm� ne� fdmdshb� ‘mbdrsqx� sn�
M‘shud,?ldqhb‘m� rntqbdr� vntkc� cdbqd‘rd� fdmdshb� ‘mbdrsqx�

rkhfgskx� enq� ansg� ?eqhb‘mr� ‘mc� Dtqnod‘mr)� rn� sg‘s� rnld� ne� sgd�
?eqhb‘m�‘mc�Dtqnod‘m�‘mbdrsnqr�hm�sgd�lncdk�vntkc�ad�qdok‘bdc�
ax�M‘shud,?ldqhb‘m�‘mbdrsnqr-
Vd�‘krn�g‘ud�mns�bnmrhcdqdc�u‘qh‘shnm�hm�?eqhb‘m�‘mc�Dtqnod‘m�

‘clhwstqd�‘bqnrr�sgd�Tmhsdc�Rs‘sdr-�Sn�b‘khaq‘sd�sgd�lncdk)�vd�
bgnrd�‘�q‘mfd�ne�‘clhwstqd�drshl‘sdr�enq�?eqhb‘m�‘mc�Dtqnod‘m�
‘clhwstqd)�a‘rdc�nm�rstchdr�hm�l‘mx�knb‘shnmr-�O‘q‘ldsdq�drsh,
l‘sdr�enq�ntq�lncdk�ne�?eqhb‘m,?ldqhb‘m�‘clhwstqd�ghrsnqx�qd,
oqdrdms�‘� bnlonrhsd�ne�l‘mx�rtaonotk‘shnmr:� hm� rnld� qdfhnmr)�
sgd� mtladqr� ne� ?eqhb‘m� ‘mc� Dtqnod‘m� fdmd‘knfhb‘k� ‘mbdrsnqr�
lhfgs�cheedq�eqnl�sgdrd�bnlonrhsd�u‘ktdr-
Ehm‘kkx)�hm�bntmshmf�fdmd‘knfhb‘k�‘mbdrsnqr)�vd�g‘ud�‘rrtldc�

sg‘s�‘mbdrsq‘k�hmchuhct‘kr�cn�mns�‘ood‘q�hm�‘�fdmd‘knfx�nm�ltk,
shokd�o‘sgr-�Hm�‘�fdmd‘knfx)�ltkshokd�fdmd‘knfhb‘k�khmd‘fdr�lhfgs�
qd‘bg�sgd�r‘ld�‘mbdrsnq:�vd�g‘ud�‘rrtldc�sg‘s�rtbg�‘mbdrsnq,�
rg‘qhmf�dudmsr�‘qd�q‘qd�hm�hmchuhct‘k�fdmd‘knfhdr�ne�sgd�k‘rs�∼3//�
xd‘qr-�Sgd�mtladq�ne�dmrk‘udc�?eqhb‘m�lhfq‘msr�aqntfgs�sn�sgd�
Tmhsdc� Rs‘sdr� g‘r� addm� drshl‘sdc� md‘q�∼3//)///� oqhnq� sn� 0714�
’Dkshr�‘mc�Phbg‘qcrnm�1/0/)�o-�1//(-�Vhsg�203�?eqhb‘m�‘mbdrsnqr�
enq�‘�q‘mcnl�hmchuhct‘k)�hs�hr�onrrhakd�sg‘s�svn�nq�lnqd�fdmd‘knfhb,
‘k� khmdr� qd‘bg� sgd� r‘ld� hmchuhct‘k� ‘lnmf� sgd� ∼3//)///-�
Ctokhb‘shnm�ne�khmdr�hr�lnrs�khjdkx�hm�sgd�d‘qkx�ghrsnqx�ne�sgd�‘c,
lhwdc� onotk‘shnm)� hm� vghbg� sgd� onotk‘shnm� g‘c� sgd� rl‘kkdrs�
rhyd)� ‘mc� hm�vghbg�l‘mx�ne� sgd� ‘mbdrsnqr�‘qd�‘rrhfmdc� ’Ehf-� 6(-�
Gnvdudq)�‘r�203�hr�rl‘kk�hm�qdk‘shnm�sn�3//)///)�‘mx�onrrhakd�nudq,
drshl‘shnm�ne�sgd�mtladq�ne�‘mbdrsnqr�ctd�sn�sgdrd�ctokhb‘shnmr�hr�
khjdkx�sn�ad�qdk‘shudkx�rl‘kk-

Bnmbitrhnmr
Sghr�rstcx�hmsqnctbdr�mdv�pt‘mshshdr�hmsn�sgd�fdmdshb�rstcx�ne�‘c,
lhwdc�onotk‘shnmr)�m‘ldkx�sgd�mtladqr�ne�fdmd‘knfhb‘k�‘mbdr,
snqr�hm�‘m�hmchuhct‘k�fdmd‘knfx�vgn�vdqd�ldladqr�ne�sgd�rntqbd�
onotk‘shnmr-�Vd�g‘ud�rgnvm�gnv�sn�b‘kbtk‘sd� sgdrd�pt‘mshshdr�
eqnl�‘�ldbg‘mhrshb�lncdk�ne�‘mbdrsqx�vgnrd�o‘q‘ldsdqr�b‘m�ad�
drshl‘sdc�eqnl�‘clhwstqd�kdudkr�hm�‘m�‘clhwdc�onotk‘shnm-�Sgd�
‘ooqn‘bg�xhdkcr�mdv�hmenql‘shnm�enq�tmcdqrs‘mchmf�sgd�ghrsnqx�
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Dctb‘shnm� ne� Hrq‘dk� Rbgnk‘qrgho� enq� Ntsrs‘mchmf� Onrscnbsnq‘k�
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26“42-�cnh90/-0/05.i-‘igf-1/03-00-/0/

B‘loadkk�PA-�Sgd�deedbs�ne�hmaqddchmf�bnmrsq‘hmsr�‘mc�neeroqhmf�chr,
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Sgdnq�Onotk�Ahnk-�1/1/:022912“13-�cnh90/-0/05.i-soa-1/08-/7-//1

Dkshr�C)�Phbg‘qcrnm�C-�?sk‘r�ne�sgd�Sq‘mr‘sk‘mshb�Rk‘ud�Sq‘cd-�Mdv�

G‘udm9�X‘kd�Tmhudqrhsx�Oqdrr:�1/0/-
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?eqhb‘m�?ldqhb‘mr-�0/sg�dc-�Mdv�Xnqj9�LbFq‘v,Ghkk:�1/10-

F‘sdr� GK-� Hm� Rd‘qbg� ne� Ntq� Pnnsr9� Gnv� 08� Dwsq‘nqchm‘qx� ?eqhb‘m�

?ldqhb‘mr�Pdbk‘hldc� sgdhq� O‘rs-�Mdv�Xnqj9�Bqnvm�Otakhrgdqr:�

1//8-

Fk‘rr� A)� Kh� BB-� Sgd� cxm‘lhbr� ne� q‘bh‘k� hmsdqlhwstqd”‘m� ‘m‘kxrhr�

a‘rdc�nm�sgd�?ldqhb‘m�Mdfqn-�?l�I�Gtl�Fdmds-�0842:490“1/-

Fnkcadqf�?)�P‘rsnfh�?)�Pnrdmadqf�M?-�?rrnqs‘shud�l‘shmf�ax�onotk‘,

shnm�ne�nqhfhm�hm�‘�ldbg‘mhrshb�lncdk�ne�‘clhwstqd-�Sgdnq�Onotk�

Ahnk-�1/1/:0239018“035-�cnh90/-0/05.i-soa-1/1/-/1-//3

Fnkcadqf�?)�Pnrdmadqf�M?-�Adxnmc�1.2�‘mc�0.29�sgd�bnlokdw�rhfm‘,

stqdr�ne�rdw,ah‘rdc�‘clhwstqd�nm�sgd�W�bgqnlnrnld-�Fdmdshbr-�

1/04:1/09152“168-�cnh90/-0423.fdmdshbr-004-0674/8

Fnkcadqf�?)�Udqct�O)�Pnrdmadqf�M?-�?tsnrnl‘k�‘clhwstqd�kdudkr�‘qd�

hmenql‘shud� ‘ants� rdw� ah‘r� hm� ‘clhwdc� onotk‘shnmr-� Fdmdshbr-�

1/03:087901/8“0118-�cnh90/-0423.fdmdshbr-003-055682

Fno‘k‘m�R)�Rlhsg�RO)�Jnqtmdr�J)�G‘lhc�H)�P‘l‘bg‘mcq‘m�R)�Fnkcadqf�

?-�Gtl‘m�fdmdshb�‘clhwstqd�sgqntfg�sgd�kdmr�ne�onotk‘shnm�fdm,

nlhbr-�Oghk�Sq‘mr�P�Rnb�Knmc�A-�1/11:26691/1//30/-�cnh90/-0/87.�
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Fq‘udk� R-� Onotk‘shnm� fdmdshbr�lncdkr� ne� knb‘k� ‘mbdrsqx-� Fdmdshbr-�

1/01:08095/6“508-�cnh90/-0423.fdmdshbr-001-0287/7

Fq‘udk�R)�Rsddk�L-�Sgd�dwhrsdmbd�‘mc�‘atmc‘mbd�ne�fgnrs�‘mbdrsnqr�hm�
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Oqdrr:�1//0-
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rtr�fdmdshb�‘mbdrsqx�hm�ro‘sh‘kkx�chrsqhatsdc�onotk‘shnmr-�Sgdnq�

Onotk�Ahnk-�1/05:0/790“01-�cnh90/-0/05.i-soa-1/04-0/-//7

Jhl�I)�Dcfd�LC)�Fnkcadqf�?)�Pnrdmadqf�M?-�Rjhm�cddo9�sgd�cdbntokhmf�

ne� fdmdshb� ‘clhwstqd� kdudkr� eqnl�ogdmnsxodr� sg‘s� cheedqdc� ad,

svddm� rntqbd� onotk‘shnmr-� ?l� I� Ogxr� ?msgqnonk-� 1/10:0649�

3/5“310-�cnh90/-0//1.‘io‘-13150

Jhmf�K)�V‘jdkdx�I)�B‘qlh�R-�?�mnm,ydqn�u‘qh‘mbd�ne�S‘ihl‘%r�drshl‘,

snq� enq� svn� rdptdmbdr� dudm� enq� hmómhsdkx� l‘mx� tmkhmjdc� knbh-�

Sgdnq�Onotk�Ahnk-�1/07:011911“18-�cnh90/-0/05.i-soa-1/06-/2-//1

Jnqtmdr� JK)� Fnkcadqf� ?-� Gtl‘m� fdmdshb� ‘clhwstqd-� OKnR� Fdmds-�

1/10:069d0//8263-�cnh90/-0260.intqm‘k-ofdm-0//8263

K‘bg‘mbd�I-�Hmaqddchmf)�odchfqdd�rhyd)�‘mc�sgd�lnrs�qdbdms�bnllnm�
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Kdl‘mm�M-�Sgd�Oqnlhrdc�K‘mc9�Sgd�Fqd‘s�Ak‘bj�Lhfq‘shnm�‘mc�Gnv�

Hs�Bg‘mfdc�?ldqhb‘-�Mdv�Xnqj9�P‘mcnl�Gntrd:�0880-

Kh‘mf�L)�Mhdkrdm�P-�Sgd�kdmfsgr�ne�‘clhwstqd�sq‘bsr-�Fdmdshbr-�1/03:�

0869842“856-�cnh90/-0423.fdmdshbr-003-051251

Knmf� IB-� Sgd� fdmdshb� rsqtbstqd� ne� ‘clhwdc� onotk‘shnmr-� Fdmdshbr-�

0880:0169306“317-�cnh90/-0/82.fdmdshbr.016-1-306

L‘sgh‘r� P?)� ds� Zk-� ?� bnmshmttl� ne� ‘clhwstqd� hm� sgd� Vdrsdqm�

Gdlhrogdqd� qdud‘kdc� ax� sgd� ?eqhb‘m� Chr‘onq‘� fdmnld-� M‘s�

Bnlltm-�1/05:6901411-�cnh90/-0/27.mbnllr01411

L‘srdm�E?)�Du‘mr�RM-�Sn�vg‘s�dwsdms�cndr�fdmd‘knfhb‘k�‘mbdrsqx�hl,

okx�fdmdshb�‘mbdrsqx;�Sgdnq�Onotk�Ahnk-�1//7:639071“08/-�cnh90/-�

0/05.i-soa-1//7-/5-//2

Lhbgdkdssh� RI)� Aqxb� J)� Drrdkl‘mm� RF?)� Eqdxl‘m�V?)�Lnqdmn�LD)�

Onymhj�FC)�Rg‘rsqh�?I)�Adkdy‘�R)�Lntms‘hm�IK-�12‘mcLd�Pdrd‘qbg�
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0/05.i-‘igf-1/1/-/5-/01

Mdkrnm� ?-� Sgd� Rnbh‘k� Khed� ne� CM?9� P‘bd)� Pdo‘q‘shnmr)� ‘mc�

Pdbnmbhkh‘shnm�‘esdq�sgd�Fdmnld-�Anrsnm9�Ad‘bnm�Oqdrr:�1/05-

Pdhldqr�CL-�Nsgdq�Hllhfq‘msr9�sgd�Fkna‘k�Nqhfhmr�ne�sgd�?ldqhb‘m�

Odnokd-�Mdv�Xnqj9�Mdv�Xnqj�Tmhudqrhsx�Oqdrr:�1//4-

Pngcd�CKS)�Nkrnm�R)�Bg‘mf�IS-�Lncdkkhmf�sgd�qdbdms�bnllnm�‘mbdr,

sqx�ne�‘kk�khuhmf�gtl‘mr-�M‘stqd-�1//3:3209451“455-�cnh90/-0/27.�

m‘stqd/1731

Rdudqrnm�?K)�B‘qlh�R)�Pnrdmadqf�M?-�Sgd�deedbs�ne�bnmr‘mfthmhsx�nm�

adsvddm,hmchuhct‘k�hcdmshsx,ax,cdrbdms�rg‘qhmf-�Fdmdshbr-�1/08:�

10192/4“205-�cnh90/-0423.fdmdshbr-008-2/1025

Rdudqrnm�?K)�B‘qlh�R)�Pnrdmadqf�M?-�U‘qh‘mbd�‘mc�khlhshmf�chrsqhat,

shnm�ne�bn‘kdrbdmbd�shldr�hm�‘�choknhc�lncdk�ne�‘�bnmr‘mfthmdntr�

onotk‘shnm-�Sgdnq�Onotk�Ahnk-�1/10:02894/“54-�cnh90/-0/05.i-soa-�

1/10-/1-//1
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Ltkshq‘bh‘k�?mbdrsnqr� ne�Lhbgdkkd�Na‘l‘-�Mdv�Xnqj9�?lhrs‘c:�

1/01-
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1/0/-
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