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A‘bjfqntmc9� Sq‘mrbqhoshnm�e‘bsnqr�ahmc�CM@�hm�rodbh›b�rdptdmbd�bnmsdwsr-�Hm�‘cch,
shnm�sn�chrshmfthrghmf�nmd�mtbkdna‘rd�eqnl�‘mnsgdq+�rnld�sq‘mrbqhoshnm�e‘bsnqr�b‘m�
chrshmfthrg�adsvddm�tmlnch›dc�‘mc�lnch›dc�a‘rdr-�Btqqdms�lncdkr�ne�sq‘mrbqhoshnm�
e‘bsnq�ahmchmf�sdmc�mns�sn�s‘jd�CM@�lnch›b‘shnmr�hmsn�‘bbntms+�vghkd�sgd�qdbdms�edv�
sg‘s�cn�nesdm�g‘ud�khlhs‘shnmr-�Sghr�l‘jdr�‘�bnloqdgdmrhud�‘mc�‘bbtq‘sd�oqn›khmf�
ne�sq‘mrbqhoshnm�e‘bsnq�‘ffmhshdr�chffbtks-

Qdrtksr9� Gdqd+�vd�cdudkno�ldsgncr�sn�hcdmshex�sq‘mrbqhoshnm�e‘bsnq�ahmchmf�rhsdr�
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‘mc�vd�‘krn�dmg‘mbd�sgd�LDLD�Rthsd+�‘cchmf�sgd�b‘o‘bhsx�sn�g‘mckd�btrsnl�‘kog‘,
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A‘bjfqntmc
Chdqdms� bdkk� sxodr� hm� nmd� nqf‘mhrl� dwghahs� chrshmbs� fdmd� dwoqdrrhnm� oqn›kdr+� cdrohsd
rg‘qhmf�sgd�r‘ld�fdmnlhb�rdptdmbd-�Dohfdmnlhb�qdftk‘shnm�hr�drrdmsh‘k�enq�sghr�ogdmnl,
dmnm� ‘mc� bnmsqhatsdr� sn� sgd� l‘hmsdm‘mbd� ne� bdkktk‘q� hcdmshsx-� Hm� sg‘s� qdf‘qc+� bnu‘kdms�
CM@�bxsnrhmd�lnch›b‘shnmr�g‘ud�‘m�hlonqs‘ms�qnkd�hm�fdmd�qdftk‘shnm�hm�‘�mtladq�ne�
dtj‘qxnshb� rodbhdr+� hmbktchmf� lhbd� ‘mc� gtl‘mr  Z0\-�std� adrs,rstchdc� bxsnrhmd� lnch›,
b‘shnm� hr�4,ldsgxkbxsnrhmd� ’4lB(+�vghbg�dms‘hkr� sgd�‘cchshnm�ne�‘�ldsgxk�fqnto� sn� sgd�
�� b‘qanm� ne� bxsnrhmd-� Vhcdkx� jmnvm� enq� hsr� ddbs� nm� fdmd� dwoqdrrhnm+� 4lB� nbbtqr� hm�
chudqrd�fdmnlhb�bnmsdwsr Z1+�2\-

@bshud�cdldsgxk‘shnm�ne�ldsgxkbxsnrhmd�sn�hsr�tmlnch›dc�enql�oqnbddcr�sgqntfg�rtb,
bdrrhud� nwhc‘shnm� sn� 4,gxcqnwxldsgxkbxsnrhmd� ’4glB(+� 4,enqlxkldsgxkbxsnrhmd� ’4eB(+�
‘mc�4,b‘qanwxkldsgxkbxsnrhmd�’4b‘B( Z3+�4\+�ldch‘sdc�ax�sdm,dkdudm�sq‘mrknb‘shnm�’SDS(�
dmyxldr Z5\�’@cchshnm‘k�›kd 09�Ehf-�R0(-�Vghkd�4glB�g‘r�kdrr�fdmnld,vhcd�‘atmc‘mbd�
sg‘m�4lB+�hs�hr�mnmdsgdkdrr�qdbnfmhydc�‘r�‘�rs‘akd�lnch›b‘shnm Z6\-�Etqsgdqlnqd+�4glB�
hr�hmbqd‘rhmfkx�hlokhb‘sdc�hm�fdmd�qdftk‘shnm�oqnbdrrdr Z7\-�Vd�jmnv�kdrr�‘ants�4eB�‘mc�
4b‘B+�k‘qfdkx�adb‘trd�sgdx�‘qd�dudm�kdrr�‘atmc‘ms�sg‘m�4glB Z8\-

Hm�lntrd�dlaqxnmhb� rsdl�bdkkr� ’lDRBr(+�4eB�‘bbntmsr� enq�nmkx�/-//03$�ne�bxsnrhmd�
a‘rdr  Z0/\+�vghkd�4b‘B�‘bbntmsr� enq�‘�lhmhrbtkd�/-///224$  Z3\�bnlo‘qdc� sn�md‘qkx�2$�
ne�4lB Z3\�‘mc�/-/44$�ne�4glB Z0/\-�Gdmbd+�edvdq�rstchdr�hmudrshf‘sd�sgd�fdmnld,vhcd�
chrsqhatshnm� ‘mc� etmbshnmr� ne� 4eB� ‘mc� 4b‘B  Z00fl02\-� Hm� e‘bs+� 4eB� ‘mc� 4b‘B� ‘qd� nesdm�
qdf‘qcdc� ‘r� ldqd� hmsdqldch‘sdr� ne� sgd� cdldsgxk‘shnm� b‘rb‘cd-� Mdudqsgdkdrr+� vghkd� hs�
qdl‘hmr�tmbdqs‘hm he�4eB�‘mc�4b‘B�cn�ok‘x�‘�chrshmbshud�‘mc�o‘m,shrrtd�qdftk‘snqx�etmb,
shnm+�rdudq‘k�khmdr�ne�duhcdmbd�rtffdrs�sg‘s�sgdx�snn�b‘m�lnctk‘sd�fdmd�dwoqdrrhnm Z7\-

@ksgntfg�sgdrd�bnu‘kdms�bxsnrhmd�lnch›b‘shnmr�cn�mns�‘ksdq�CM@�a‘rd�o‘hqhmf+� sgdx�
cn� oqnsqtcd� hmsn� sgd� l‘inq� ‘mc� lhmnq� fqnnudr� ne� CM@� ‘mc� hlo‘bs� nsgdq� ‘rodbsr� ne�
CM@�bnmenql‘shnm Z03\-�stdrd�ddbsr�b‘m�hmfitdmbd�sgd�CM@�ahmchmf�ne�sq‘mrbqhoshnm�
e‘bsnqr Z04+�05\-�L‘mx�sq‘mrbqhoshnm�e‘bsnqr�oqdedq�rodbh›b�lnsher+�dm‘akhmf�sgd�rdptdmbd�
rodbh›bhsx� ne� sq‘mrbqhoshnm‘k� bnmsqnk  Z06\-� std� onrhshnm� vdhfgs� l‘sqhw� ’OVL(� lncdk�
‘kknvr�sgd�bnlots‘shnm‘k� hcdmsh›b‘shnm ne� sq‘mrbqhoshnm� e‘bsnq�ahmchmf�rhsdr�ax�bg‘q‘b,
sdqhyhmf�sgd�onrhshnm,rodbh›b�oqdedqdmbd�ne�‘�sq‘mrbqhoshnm�e‘bsnq�nudq�sgd�A.C.G.T�CM@�
‘kog‘ads Z07\-

Itrs� ‘r� sq‘mrbqhoshnm� e‘bsnqr� chrshmfthrg� nmd� tmlnch›dc� mtbkdna‘rd� eqnl� ‘mnsgdq+�
rnld� sq‘mrbqhoshnm� e‘bsnqr� chrshmfthrg� adsvddm� tmlnch›dc� ‘mc� lnch›dc� a‘rdr-� Enq�
dw‘lokd+�rnld�sq‘mrbqhoshnm�e‘bsnqr+�rtbg�‘r�LdBO1+�ahmc�sn�ldsgxk,BoF Z08\-�sthr�sxod�
ne�mnm,rdptdmbd,rodbh›b�lnch›dc�mtbkdna‘rd�ahmchmf+�gnvdudq+�nbbtqr�nmkx�hm�rodbh›b�
oqnsdhm�e‘lhkhdr Z1/\-

@� edv� sq‘mrbqhoshnm� e‘bsnqr� g‘ud� vdkk,bg‘q‘bsdqhydc� lnch›b‘shnm� oqdedqdmbdr-� Enq�
dw‘lokd+�ansg�B.DAO�� ‘mc�B.DAOβ�g‘ud� hmbqd‘rdc�ahmchmf�‘bshuhsx� hm� sgd�oqdrdmbd�ne�
bdmsq‘k�BoF�ldsgxk‘shnm+�enqlxk‘shnm+�nq�b‘qanwxk‘shnm�ne�sgdhq�b‘mnmhb‘k�ahmchmf�lnshe�
’bnmrdmrtr9�TTGC|GCAA(-� Ansg� CM@� rsq‘mcr� bnmsqhatsd� ‘mc� gdlh,lnch›b‘shnm� kd‘cr�
sn�‘�qdctbdc�ddbs Z10\-�4glB�hmghahsr�ahmchmf�ne�B.DAOβ+�ats�mns�B.DAO� Z10\-�YEO46�
‘krn�oqdedqr�ldsgxk‘sdc�lnsher+�rodbh›b‘kkx�hm�sgd�bnmsdws�ne�‘�bnlokdsdkx�bdmsq‘kkx�ldsg,
xk‘sdc�TGC�GC(R)�gdos‘ldq ’��hmchb‘sdr�ldsgxk‘shnm�nm�sgd�onrhshud�rsq‘mc�‘mc G�nm�
sgd�mdf‘shud�rsq‘mc( Z11+�12\-
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@cchshnm‘k�ldsgxk‘shnm�nesdm�nbbtqr� hm�YEO46�lnsher�vhsg�‘�›m‘k�ft‘mhmd�qdrhctd�‘r�
sgd�bnqd�ahmchmf�rhsd Z12\-�Bqxrs‘kknfq‘ogx�‘mc�fitnqdrbdmbd�onk‘qhy‘shnm�‘m‘kxrdr�etqsgdq�
bnm›ql�sghr�oqdedqdmbd Z13\-�YEO46�g‘r�rtbbdrrhudkx�cdbqd‘rhmf�‘ffmhsx�enq�sgd�nwhchydc�
enqlr�ne�4lB Z13\-�Hm�bnmsq‘rs+�sgd�a‘rhb�gdkhw,knno,gdkhw ’aGKG(�e‘lhkx�sq‘mrbqhoshnm�
e‘bsnq�b,Lxb+�g‘r�‘� rsqnmf�oqdedqdmbd� enq�tmldsgxk‘sdc�D,anw�lnsher+�nesdm�oqdedqqhmf�
sgd�etkkx�tmldsgxk‘sdc�CACGTG�gdw‘ldq Z14+�15\-�L‘mx�nsgdq�aGKG�sq‘mrbqhoshnm�e‘b,
snqr�‘krn�cdlnmrsq‘sd�rtbg�‘�oqdedqdmbd Z16fl20\-

Nsgdq� sq‘mrbqhoshnm� e‘bsnqr� ‘krn� g‘ud� ldsgxk‘shnm� rdmrhshuhsx  Z21\-� Oqnsdhm� ahmchmf�
lhbqn‘qq‘x�c‘s‘�cdlnmrsq‘sd� sg‘s� bdmsq‘k�BoF,ldsgxk‘sdc�lnsher�g‘ud� rsqnmf�ahmchmf�
‘bshuhsx� enq� ltkshokd� sq‘mrbqhoshnm� e‘bsnqr  Z04\-� Hmsdqdrshmfkx+� sgdrd� c‘s‘� ‘krn� rgnv� sg‘s�
ldsgxk‘sdc� lnsher� nesdm� chdq� eqnl� sgd� tmldsgxk‘sdc� rdptdmbdr� sg‘s� sgnrd� sq‘mrbqho,
shnm�e‘bsnqr�trt‘kkx�ahmc-�Rnld�sq‘mrbqhoshnm�e‘bsnqr�l‘x�dudm�rgnv�hmbqd‘rdc�ahmchmf�
hm�sgd�oqdrdmbd�ne�4b‘B Z22\-�Hm�@q‘ahcnorhr�sg‘kh‘m‘+�‘lnmf�216 sq‘mrbqhoshnm�e‘bsnqr+�
137 ’65$(�dwghahsdc�rdmrhshuhsx�sn�bnu‘kdms�CM@�lnch›b‘shnmr+�vhsg�03 oqdedqqhmf�lnch,
›dc�CM@ Z23\-

Sq‘mrbqhoshnm�e‘bsnqr�‘bs�‘r�ansg�qd‘cdqr�‘mc�ddbsnqr�ne�ldsgxk‘shnm Z1/\-�stdx�l‘x�
ahmc�sn�‘�lnch›dc�a‘rd�sn�oqdudms�hsr�lnch›b‘shnm�nq+�hm�rnld�hmrs‘mbdr+�sn�hmbqd‘rd�sgd�
khjdkhgnnc�ne� hsr�lnch›b‘shnm-�@ksdqm‘shudkx+� sq‘mrbqhoshnm�e‘bsnqr�bntkc�ahmc�sn�qdudqrd�
‘m�dwhrshmf�lnch›b‘shnm-�stdrd�rbdm‘qhnr�bntkc�nbbtq�hm�chdqdms�fdmhb�bnmsdwsr+�onsdm,
sh‘kkx�ldch‘sdc�ax�chdqdms�lnshe�fqntor-�Dudm�e‘bsnqr�vhsghm�sgd�r‘ld�e‘lhkx�l‘x�g‘ud�
chdqdmbdr�hm�lnch›dc�ahmchmf�oqdedqdmbdr+�bnmedqqhmf�‘cchshnm‘k�rodbh›bhsx�nq�‘rrhrshmf�
hm�rs‘akd�oqnsdhm,CM@�bnlokdw�enql‘shnm-�sthr�qdftk‘snqx�hmsdqok‘x Z1/+�24\�ghfgkhfgsr�
sgd� mddc� enq� ‘cchshnm‘k� fdmnld,vhcd� bg‘q‘bsdqhy‘shnmr� ne� sq‘mrbqhoshnm� e‘bsnq� ahmchmf�
oqdedqdmbdr�hm�sgd�bnmsdws�ne�lnch›dc�CM@-
std�qnkd�ne�lnch›dc�CM@�hm�sq‘mrbqhoshnm�e‘bsnq�ahmchmf�g‘r�lnshu‘sdc�sgd�cdudkno,

ldms�ne�‘�bnlots‘shnm‘k�eq‘ldvnqj�sn�dktbhc‘sd�‘mc�bg‘q‘bsdqhyd�‘ksdqdc�lnsher-�@�bnl,
oqdgdmrhud�hm uhsqn�‘m‘kxrhr+�bntokdc�vhsg�rdkdbsdc�enkknv,to�bqxrs‘k�rsqtbstqdr+�qdud‘kdc�
sgd� ldbg‘mhrshb� a‘rhr� enq� rnld� 4lB� hmsdq‘bshnmr  Z25\-� @� q‘mcnl� enqdrs  Z26+� 27\� bnl,
ahmdc�fdmnlhb�‘mc�ldsgxk‘shnm�c‘s‘ Z28\�sn�oqdchbs�sq‘mrbqhoshnm�e‘bsnq�ahmchmf-�stnrd�
oqdchbshnmr+� gnvdudq+� chc� mns� ‘ssdlos� sn� oqdchbs� sgd� oqdedqdmbd� ne� e‘bsnqr� enq� ldsgxk,
‘sdc� CM@  Z28\-�std� LdsgLnshe� c‘s‘a‘rd� dmtldq‘sdr� ldsgxk‘sdc� sq‘mrbqhoshnm� e‘bsnq�
lnsher Z3/\-

Lnrs� qdbdmskx+� Fq‘t� ds  ‘k-� Z30\� ‘m‘kxyd� ‘m� dwo‘mcdc� ‘kog‘ads� fdmnld� eqnl� vgnkd�
fdmnld�ahrtk›sd�rdptdmbhmf�’VFAR(�c‘s‘+�enq�4lB�nmkx-�stdhq�enbtr�chdqr�eqnl�ntqr+�
gnvdudq-� stdx� dlog‘rhyd� sg‘s� sgdhq� lncdkr� fn� adxnmc� OVLr+� sgd� rs‘mc‘qc� lncdk�
sn� cdrbqhad� sq‘mrbqhoshnm� e‘bsnq� CM@,ahmchmf� rodbh›bhshdr� ‘mc� ‘kknv� enq� hmsq‘,lnshe�
cdodmcdmbhdr-� stdhq� bnlo‘qhrnmr� l‘hmkx� enbtr� nm� bk‘rrh›b‘shnm� odqenql‘mbd� admbg,
l‘qjhmf� hm� chdqdmsh‘shmf� antmc� udqrtr� tmantmc� rdptdmbdr-� Rnmf� ds  ‘k-� Z31\� cdlnm,
rsq‘sd� ‘m� hm  uhsqn� ldsgnc� sn� ‘rrdrr� lnch›b‘shnm,rodbh›b� oqdedqdmbdr� ne� ‘kk� bxsnrhmd�
rs‘sdr-�stdx� cdlnmrsq‘sd� chrshmbs� oqdedqdmbdr� ne� ansg� rxlldsqhb� ‘mc� gdlh,lnch›b‘,
shnmr-�Gdqm‘mcdy,Bnqbg‘cn�ds ‘k-�Z32\�‘krn�qdbdmskx oqnuhcd�‘�inhms�lncdk�ne�‘bbdrrhahkhsx�
‘mc�ldsgxk‘shnm-�stdx�trd�sghr�lncdk�sn�dwoknqd�‘�k‘qfd�mtladq�ne�bgqnl‘shm�hlltmn,
oqdbhohs‘shnm,rdptdmbhmf�’BgHO,rdp(�c‘s‘rdsr+�‘rrdrrhmf�l‘mx�sq‘mrbqhoshnm�e‘bsnq�ahmc,
hmf�rhsd�oqdedqdmbdr�enq�4lB-
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Dwhrshmf�vnqj�g‘r�nesdm�hmchqdbskx�‘m‘kxydc�sgd�hlo‘bs�ne�lnch›dc�a‘rdr�nm�ahmchmf+�
enbtrdc� nm� hloqnudc� lnshe� dktbhc‘shnm� hsrdke+� nq� nesdm� b‘sdfnqhydc� lnch›dc� ahmchmf�
oqdedqdmbdr�hm�‘�k‘qfdkx�ahm‘qx�e‘rghnm-�Lnrskx+�vgdm�lncdkhmf�sgd�‘ffmhsx�ne�sq‘mrbqho,
shnm�e‘bsnqr�enq�CM@�rdptdmbdr+�oqduhntr�vnqj�g‘r�mns�sqd‘sdc�lnch›dc�mtbkdna‘rdr�‘r
›qrs,bk‘rr�naidbsr�‘jhm�sn�tmlnch›dc�mtbkdna‘rdr+�‘cchmf�‘qsh›bh‘k�chrshmbshnmr�tmkhjdkx�
sn�qdfidbs�sgd�tmcdqkxhmf�ahnogxrhb‘k�hmsdq‘bshnmr-�stdqd�g‘r�addm�‘�cd‘qsg�ne�k‘qfd,rb‘kd�
bnloqdgdmrhud�‘m‘kxrdr� hmbktchmf�lnch›dc�lnsher-�@krn+� sgdqd�g‘r�addm�‘m�‘ardmbd�ne�
rodbh›b�dwodqhldms‘k�enkknv,to�sn�oqdchbsdc�lnshe�oqdedqdmbdr+�chqdbskx�cdsdbshmf�lnch,
›dc�a‘rdr-

Gdqd+�vd�cdrbqhad�ldsgncr� sn�‘m‘kxyd�bnu‘kdms�CM@�lnch›b‘shnmr�‘mc�sgdhq�ddbsr�
nm�sq‘mrbqhoshnm�e‘bsnq�ahmchmf�rhsdr�ax�hmsqnctbhmf�‘m�dwo‘mcdc�dohfdmdshb�CM@�‘kog‘,
ads-�Vghkd�nsgdqr�oqnonrdc�dwo‘mchmf�sgd�fdmnlhb�‘kog‘ads�hm�nsgdq�v‘xr Z33\+�vd�’hm�
ntq�d‘qkhdq�oqdoqhms�ne�sghr�vnqj( Z34\�‘mc�Mfn�ds ‘k- Z35+�36\�›qrs�oqnonrdc�dwo‘mchmf�hs�
hm� sghr� bnmsdws� enq� e‘bhkhs‘shmf�ahnhmenql‘shb�‘m‘kxrdr�ne� bxsnrhmd�lnch›b‘shnmr-�Tmkhjd�
ntq� vnqj+� gnvdudq+� Mfn� ds  ‘k-� Z35\� enbtrdc� nm� lnshe� hcdmsh›b‘shnm� hm� sghr� dwo‘mcdc�
‘kog‘ads-� Vd+� q‘sgdq+� kdudq‘fd� dwhrshmf� snnkr� sn� enbtr� nm� cnvmrsqd‘l� bnmrdptdmbdr+�
rtbg�‘r�chrshmbs�fqntor�ne�lnch›dc,oqdedqqhmf�lnsher�‘mc�rodbh›b�oqdchbshnmr�ne�lnch,
›dc�ahmchmf�oqdedqdmbdr-�Vd�hmsqnctbd�Bxsnlnc+�‘�rnesv‘qd�sn�hmsdfq‘sd�CM@�lnch›,
b‘shnm�hmenql‘shnm�hmsn�‘�rhmfkd�fdmnlhb�rdptdmbd�‘mc�vd�cds‘hk�sgd�trd�ne�dwsdmrhnmr�
sn�sgd�Ltkshokd�DL�enq�Lnshe�Dkhbhs‘shnm�’LDLD(�Rthsd Z37\�sn�‘m‘kxyd�4lB�‘mc�4glB�
sq‘mrbqhoshnm�e‘bsnq�ahmchmf�rhsd�rdmrhshuhshdr-�Vd�u‘khc‘sd�ntq�oqdchbshnmr� enq� sgd�sq‘m,
rbqhoshnm� e‘bsnq� NBS3� ax� oqnuhchmf� bnminhms� bkd‘u‘fd� tmcdq� s‘qfdsr� ‘mc� qdkd‘rd� trhmf�
mtbkd‘rd�’BTS%QTM( Z38+�4/\�c‘s‘rdsr�‘bqnrr�bnmudmshnm‘k+�ldsgxk‘sdc,+�‘mc�gxcqnw,
xldsgxk‘sdc,dmqhbgdc�rdptdmbdr-�Ntq�qdrtksr�drodbh‘kkx�ghfgkhfgs�sg‘s�lnrs�e‘bsnqr�b‘m�
ahmc�hm�ansg�tmlnch›dc�‘mc�lnch›dc�bnmsdwsr+�sn�u‘qxhmf�dwsdmsr�‘mc�nesdm�vhsg�chdq,
dms�fqntor�ne�lnsher-�Vghkd�hs�v‘r�oqduhntrkx�jmnvm�sg‘s�CM@�ldsgxk‘shnm�‘dbsr�ahmc,
hmf+�gdqd+�vd�rgnv�sg‘s�lnch›dc�lnsher�‘qd�bnmrhcdq‘akx�lnqd�bnlokdw�sg‘m�oqduhntrkx�
‘ooqdbh‘sdc�‘mc�sg‘s�l‘mx�mdv�lnsher�vhsg�u‘qhdc�lnch›dc�ahmchmf�oqdedqdmbdr�dwhrs+�sn�
chdqdms�dwsdmsr�‘bqnrr�‘�u‘qhdsx�ne�sq‘mrbqhoshnm�e‘bsnqr-

Qdrtksr
Dwo‘mcdc,‘kog‘ads�fdmnldr�e‘bhkhs‘sd�sgd ‘m‘kxrhr�ne lnchffldc�a‘rd�c‘s‘

Vd� bqd‘sdc� ‘m� dwo‘mcdc,‘kog‘ads� fdmnld� rdptdmbd� trhmf� nwhc‘shud� ’nw(� ‘mc� bnmudm,
shnm‘k�VFAR�l‘or�ne�4lB�‘mc�4glB�enq�m‘hud�dw uhun�lntrd� �BC3+ S bdkkr Z40\-�Vd�
dwo‘mc�sgd�rs‘mc‘qc�A.C.G.T�‘kog‘ads+�‘cchmf�sgd�rxlankr�m ’4lB(+�h ’4glB(+�f ’4eB(+�
‘mc�c ’4b‘B(-�Vd�‘krn�cdrhfmdc�‘mc�hlokdldmsdc�rxlankr�enq�sgd�qdudqrd�rsq‘mc+ oqd,
rdquhmf� hmenql‘shnm� ne� bnlokdldmsr� ’Ldsgncr(-� sthr� ‘kknvr� tr� sn� lnqd� d‘rhkx� ‘c‘os�
dwhrshmf�bnlots‘shnm‘k�ldsgncr+�sg‘s�vnqj�nm�‘�chrbqdsd�‘kog‘ads+�sn�vnqj�vhsg�dohfd,
mdshb�bxsnrhmd�lnch›b‘shnm�c‘s‘-

Mdws+�vd�fdmdq‘sdc�hmchuhct‘k�lnch›dc�fdmnldr�‘bqnrr�entq�qdokhb‘sdr�ne�bnlahmdc�nw�
‘mc�bnmudmshnm‘k�VFAR�c‘s‘ Z40\�‘mc�enq�‘�u‘qhdsx�ne�lnch›dc�a‘rd�b‘kkhmf�sgqdrgnkcr-�
stdrd�b‘khaq‘sdc�lnch›dc�fdmnldr�‘kknvdc�tr�sn�‘bbtq‘sdkx�‘rrdrr�sq‘mrbqhoshnm�e‘bsnq�
ahmchmf� rhsd� ‘ffmhshdr+� enq�ansg�4lB�‘mc�4glB-�Vd�dk‘anq‘sd�tonm� sgdrd�a‘rd�b‘kkhmf�
sgqdrgnkcr� ‘mc� sgdhq� trd� hm� bqd‘shmf� b‘khaq‘sdc� fdmnldr� hm� sgd� mdws� rtardbshnm� ‘mc� hm�
Bnlo‘qhmf�lnshe�lnch›b‘shnmr+�trhmf�gxonsgdrhr�sdrshmf-�Hm�nqcdq�sn�bnmrsqtbs�lnch›dc�
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fdmnld�rdptdmbdr+�rodbh›b�sn�sgd�u‘qhdc�dohfdmdshb�rs‘sd�ne�‘�bdkk�sxod+�vd�cdrhfmdc�sgd�
Bxsnlnc�rnesv‘qd-�Hs�‘kknvr�tr�sn�q‘ohckx bnmrsqtbs�bnlahmdc�sgqdrgnkc,rodbh›b�lnch,
›dc�fdmnldr+�trhmf�rhmfkd,a‘rd�qdrnktshnm�c‘s‘-�Lnch›dc�fdmnldr�vhsg�ntq�dwo‘mcdc�
‘kog‘ads�‘kknvdc�tr� sn�cdoknx�ntq�ldsgncr�‘bqnrr� k‘qfd�c‘s‘rdsr� hmbktchmf�sgnrd� eqnl�
Dmbxbknodch‘�ne�CM@�Dkdldmsr�’DMBNCD( Z41\-

Vd�trdc�sgdrd�lnch›dc�fdmnld�rdptdmbdr�‘r�sgd�a‘rhr�enq�sgd�dwsq‘bshnm�ne�fdmnlhb�
qdfhnmr�hlokhb‘sdc�ax�BgHO,rdp�c‘s‘�enq�‘kk�‘rrdrrdc�sq‘mrbqhoshnm�e‘bsnqr-�stdrd�lnch,
›dc� rdptdmbdr� g‘ud� ‘� bdmsq‘k� qnkd� mns� itrs� hm� ntq� ldsgnc+� ats� ‘krn� hm� dm‘akhmf� ahnhm,
enql‘shb� ‘m‘kxrdr� ne� lnch›b‘shnmr� lnqd� fdmdq‘kkx� ’Chrbtrrhnm(-� Trhmf� sgd� sgqdrgnkcr�
chrbnudqdc� hm� sgd�ltqhmd�‘m‘kxrdr+�vd�bqd‘sdc�bnmudmshnm‘k�4lB�l‘or� enq� sgd�gtl‘m�
J451�dqxsgqnhc�kdtjdlh‘�bdkk�khmd Z42+�43\+�eqnl�DMBNCD�VFAR�c‘s‘-

Hm�‘cchshnm�sn�bqd‘shmf�mdv�rs‘mc‘knmd�rnesv‘qd�sn�hmrs‘msh‘sd�ntq�dwo‘mcdc�‘kog‘ads�
bnmbdos+�vd�‘krn�toc‘sdc�sgd�LDLD�Rthsd Z37\ ‘mc�‘rrnbh‘sdc�rnesv‘qd+�hlokdldmshmf�
sgd�‘ahkhsx�sn�vnqj�vhsg�btrsnl�‘kog‘adsr+�rtbg�‘r�ntq�dwo‘mcdc�dohfdmnlhb�‘kog‘ads-�
Vd�bqd‘sdc�sgd�MEME::Alphabet�Odqk�lnctkd�‘r�o‘qs�ne�sgd�hlokdldms‘shnm-�Nsgdqr�
b‘m�trd�sghr�lnctkd�sn�q‘ohckx�nas‘hm�rths‘akd�dwo‘mcdc,‘kog‘ads�cd›mhshnmr+�l‘jhmf�hs�
d‘rhdq�sn�dwsdmc�nkcdq�bncd�a‘rdr-�sthr�Odqk�lnctkd�cndr�mns�bqd‘sd�dwo‘mcdc�‘kog‘adsr�
nq�dwo‘mcdc�‘kog‘ads�fdmnld�rdptdmbdr�ats�q‘sgdq�oqnuhcdr�b‘o‘ahkhshdr�enq�nsgdq�Odqk�
rnesv‘qd�sn�qd‘c�‘mc�g‘mckd�ahnlnkdbtk‘q�rdptdmbdr�vhsg�dwo‘mcdc�‘kog‘adsr-�Lnqdn,
udq+�hs�oqnuhcdr�‘�qdedqdmbd�enq�hlokdldmshmf�sgd�r‘ld�b‘o‘ahkhshdr�hm�nsgdq�oqnfq‘llhmf�
k‘mft‘fdr-�stdrd�bg‘mfdr�‘kknv�bnloqdgdmrhud�‘m‘kxrdr�ne�dohfdmdshb� rs‘sdr+� hmbktchmf�
sgdhq�hlo‘bsr�nm�sq‘mrbqhoshnm�e‘bsnq�ahmchmf+�vhsg�rtoonqs�enq�‘mx�‘cchshnm‘k�lnch›dc�
a‘rdr-�Etqsgdqlnqd�sgd�rnesv‘qd�hloqnudldmsr�l‘jd�‘kk�etstqd�LDLD�Rthsd�snnkr�bnl,
o‘shakd�vhsg�dwo‘mcdc�‘kog‘adsr+�dm‘akhmf�bnmshmthmf� hmmnu‘shnm�‘mc� hmrhfgsr� hm� sgdrd�
‘qd‘r-

Ntq�ldsgncr�xhdkc�rths‘akd�a‘rd,b‘kkhmf�sgqdrgnkcr�enq cnvmrsqd‘l�‘m‘kxrdr

Vd�bnmrsqtbsdc�dwo‘mcdc,‘kog‘ads�lnch›dc�fdmnldr+�l‘jhmf�chrbqdsd�b‘kkr� eqnl�sgd�
bnmshmtntr�ntsots�ne�ntq�lnch›b‘shnm�b‘kkhmf�ohodkhmd-�std�ohodkhmd�oqnctbdc�fin‘shmf,
onhms� mtladqr� hm  Z/+ 0\� hmchb‘shmf� sgd� rsqdmfsg� ne� duhcdmbd� enq� ‘� lnch›b‘shnm� ‘s� d‘bg�
onrhshnm-�Vd�cdsdqlhmdc�vgdsgdq�sn�b‘kk�‘�a‘rd�lnch›dc�nq�mns�ax�bnlo‘qhmf�sgd�ntsots�
u‘ktdr�sn�‘�sgqdrgnkc�u‘ktd�›wdc�‘bqnrr�sgd�vgnkd�fdmnld�’Bnlo‘qhmf�lnshe�lnch›b‘,
shnmr+�trhmf�gxonsgdrhr�sdrshmf(-

@�fqhc�rd‘qbg�enq�sq‘mrbqhoshnm�e‘bsnq�ahmchmf�sgqdrgnkcr�‘s�/-/0 hmbqdldmsr�‘kknvdc�tr�
sn�cdsdqlhmd�rths‘akd�sgqdrgnkcr ’/-2�‘mc /-6(�enq�etqsgdq�hmudrshf‘shnm ’@cchshnm‘k�›kd 09�
Ehf-�R1(-�Nudq‘kk+�sghr�fqhc�rd‘qbg�cdlnmrsq‘sdc�sgd�rths‘ahkhsx�ne�‘�vhcd�q‘mfd�ne�sgqdrg,
nkcr+� hmchb‘shmf� sgd� q‘mfd� enq� vghbg� nmd� b‘m� ‘cdpt‘sdkx� l‘hms‘hm� ansg� rodbh›bhsx� ‘mc�
rdmrhshuhsx�ne�lnch›dc�ahmchmf�cdsdbshnm-�Enq�dw‘lokd+�cd mnun�‘m‘kxrdr�ne�B.DAOβ�bnm,
›qldc�sgd�oqdedqdmbd�enq�ldsgxk‘sdc�CM@+�vhsg�ldsgxk‘sdc�lnsher�g‘uhmf�ltbg�fqd‘sdq�
bdmsq‘k� dmqhbgldms� sg‘m� sgdhq� tmldsgxk‘sdc� bntmsdqo‘qsr+� ‘s� ansg� sgd /-2  ’Ehf- 0(� ‘mc�
/-6 sgqdrgnkcr ’Ehf- 1(-

Vd�rgnv�sgd�‘rrdrrldmsr�‘s�chdqdms�sgqdrgnkcr�mns�enq�bnlo‘qhmf�‘f‘hmrs�d‘bg�nsgdq+�
ats�sn�cdlnmrsq‘sd�sgd�qnatrsmdrr�ne�ntq�qdrtksr�sn�u‘qxhmf�sgd�sgqdrgnkc-�@s�ansg�sgd�
lhmhltl�‘mc�sgd�l‘whltl�ne�ntq�lnch›dc�a‘rd�b‘kkhmf�sgqdrgnkc�b‘khaq‘shnm+�vd�b‘m�
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dktbhc‘sd� dwodbsdc� lnch›dc� lnshe� oqdedqdmbdr-� Hm� ansg� b‘rdr+� sgd� dwodbsdc� lnshe� g‘r�
rsqnmf�bdmsq‘k�dmqhbgldms�‘bqnrr�BgHO,rdp�od‘jr-�Nmkx�sgd�bdmsq‘k�qdfhnm�ne�sgdrd�lnshe�
dmqhbgldms�‘m‘kxrdr�‘qd�qdkdu‘ms-�std�antmchmf�ne�rths‘akd�sgqdrgnkcr�oqnuhcdc�ax�sgd�
fqhc�rd‘qbg�‘m‘kxrhr�vhkk�khjdkx�oqnud�trdetk�enq�‘rrdrrhmf�etstqd�c‘s‘rdsr�‘r�vdkk-

Ehf-�0� B.DAOβ�’FRL80�4068�Z44\:�00�323�BgHO,rdp�od‘jr(�BdmsqhLn�‘m‘kxrhr�ne�cd�mnun�‘mc�I@RO@Q�lnsher�
’Ldsgncr(-�Cdohbsr�edl‘kd�qdokhb‘sd�1�ne�sgd�bnlahmdc�VFAR�‘mc�nwVFAR�c‘s‘�Z40\�‘s�‘�/-2�lnch›b‘shnm�
sgqdrgnkc-�@�Sgd�BdmsqhLn�qdrtks�vhsg�sgd�I@RO@Q�B.DAOβ�lnshe�’nq‘mfd(+�sno�Chrbqhlhm‘shud�Qdftk‘q�
Dwoqdrrhnm�Lnshe�Dkhbhs‘shnm�’CQDLD(�tmldsgxk‘sdc�B.DAOβ�lnshe�’aktd(+�‘mc�CQDLD�ldsgxk‘sdc�lnsher�’qdc+�
bx‘m+�‘mc�fqddm(-�A�Rdptdmbd�knfn�ne�sgd�I@RO@Q�B.DAOβ�lnshe-�B�Rdptdmbd�knfn�ne�sgd�sno�CQDLD�
tmlnch›dc�lnshe-�C�Rdptdmbd�knfn�ne�sgd�sno�CQDLD�ldsgxk‘sdc�lnshe-�D�Rdptdmbd�knfn�ne�sgd�rdbnmc�
CQDLD�ldsgxk‘sdc�lnshe-�E�Rdptdmbd�knfn�ne�sgd�sghqc�CQDLD�ldsgxk‘sdc�lnshe-�Khrsdc�o,u‘ktdr�bnlotsdc�
ax�BdmsqhLn�Z45\-�Enq�bnmrhrsdmbx+�vd�cdohbs�sgd�I@RO@Q�rdptdmbd�knfn�trhmf�LDLD&r�qdk‘shud�dmsqnox�
b‘kbtk‘shnm�‘mc�bnkntqhmf
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Gxonsgdrhr�sdrshmf�qdud‘kr�‘ksdqdc�sq‘mrbqhoshnm�e‘bsnq�ahmchmf�oqdedqdmbdr

Dwo‘mcdc,‘kog‘ads�‘m‘kxrhr�rgnvr�qdrtksr�bnmrhrsdms�vhsg jmnvm�oqdedqdmbdr

Vd�trdc�‘�gxonsgdrhr�sdrshmf�‘ooqn‘bg�nm�sgd�dwo‘mcdc,‘kog‘ads�rdptdmbd�sn�dw‘lhmd�
sgd�oqdedqdmbdr�ne�sq‘mrbqhoshnm�e‘bsnqr�enq�lnch›dc�nq�tmlnch›dc�CM@-�Ehqrs+�vd�‘m‘,
kxydc�sgqdd�sq‘mrbqhoshnm�e‘bsnqr�vhsg�oqduhntrkx�jmnvm�ldsgxk‘shnm�nq�gxcqnwxldsgxk‘,
shnm�rdmrhshuhshdr-�YEO46 Z12\�‘mc�B.DAOβ Z10\�rgnv�‘�oqdedqdmbd�enq�ldsgxk‘sdc�CM@+�
vghkd� b,Lxb� oqdedqr� tmldsgxk‘sdc� CM@  Z14+� 15\-� @cchshnm‘kkx+� B.DAOβ� g‘r� qdctbdc�
‘ffmhsx�enq�gxcqnwxldsgxk‘sdc�CM@ Z10\-

Ehf-�1� B.DAOβ�’FRL80�4068�Z44\:�00�323�BgHO,rdp�od‘jr(�BdmsqhLn�‘m‘kxrhr�ne�cd�mnun�‘mc�I@RO@Q�lnsher�
’Ldsgncr(-�Cdohbsr�edl‘kd�qdokhb‘sd�1�ne�sgd�bnlahmdc�VFAR�‘mc�nwVFAR�c‘s‘�Z40\�‘s�‘�/-6�lnch›b‘shnm�
sgqdrgnkc-�@ sgd�BdmsqhLn�qdrtks�vhsg�sgd�I@RO@Q�B.DAOβ�lnshe�’nq‘mfd(+�sno�CQDLD�tmldsgxk‘sdc�B.DAOβ��
lnshe�’aktd(+�‘mc�CQDLD�ldsgxk‘sdc�lnsher�’qdc+�bx‘m+�‘mc�fqddm(-�A�Rdptdmbd�knfn�ne�sgd�I@RO@Q�B.DAOβ��
lnshe-�B�Rdptdmbd�knfn�ne�sgd�sno�CQDLD�tmlnch›dc�lnshe-�C�Rdptdmbd�knfn�ne�sgd�sno�CQDLD�ldsgxk‘sdc�
lnshe-�D�Rdptdmbd�knfn�ne�sgd�rdbnmc�CQDLD�ldsgxk‘sdc�lnshe-�E�Rdptdmbd�knfn�ne�sgd�sghqc�CQDLD�
ldsgxk‘sdc�lnshe-�Khrsdc�o,u‘ktdr�bnlotsdc�ax�BdmsqhLn�Z45\-�Enq�bnmrhrsdmbx+�vd�cdohbs�sgd�I@RO@Q�
rdptdmbd�knfn�trhmf�LDLD&r�qdk‘shud�dmsqnox�b‘kbtk‘shnm�‘mc�bnkntqhmf
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Vd� trdc� sgd� jmnvm� oqdedqdmbdr� ‘r� bnmsqnkr� sn� b‘khaq‘sd� ntq� lnch›b‘shnm,b‘kkhmf�
sgqdrgnkcr�‘mc�sn�u‘khc‘sd�ntq�‘ooqn‘bg-�Vd�trdc�b,Lxb�‘r�sgd�onrhshud�bnmsqnk�enq�‘m�
tmldsgxk‘sdc�ahmchmf�oqdedqdmbd  Z14+�15\-�@r�onrhshud�bnmsqnkr� enq�ldsgxk‘sdc�ahmchmf�
oqdedqdmbdr+�vd�trdc�ansg�YEO46�‘mc�B.DAOβ Z10fl13\�’Cdsdbshnm�ne�‘ksdqdc�sq‘mrbqho,
shnm�e‘bsnq�ahmchmf�hm�lnch›dc�fdmnlhb�bnmsdwsr(-

Hm�sghr�gxonsgdrhr�sdrshmf�eq‘ldvnqj+�vd�sdrsdc�‘kk�jmnvm�tmlnch›dc�sq‘mrbqhoshnm�
e‘bsnq� ahmchmf� lnsher� ‘f‘hmrs� ‘kk� onrrhakd� 4lB� ‘mc� 4glB� lnch›b‘shnmr� ‘s� ‘kk� BoF�
chmtbkdnshcdr-�st‘s�hr+�enq�d‘bg�tmlnch›dc�‘mc�lnch›dc�udqrhnm�ne�‘kk�lnsher+�‘bqnrr�
dudqx� sq‘mrbqhoshnm� e‘bsnq+� vd� ‘rrdrrdc� sgd� lnshe &r� dwodbsdc� CM@� ahmchmf� ‘ffm,
hsx�trhmf�sgd�‘citrsdc�bdmsq‘k�dmqhbgldms�o,u‘ktd� eqnl�BdmsqhLn  Z45\� ’Cdsdbshnm�ne�
‘ksdqdc�sq‘mrbqhoshnm�e‘bsnq�ahmchmf�hm�lnch›dc�fdmnlhb�bnmsdwsr(-�Enq�sghr�‘m‘kxrhr+�
vd�hmbktcdc�lnsher�ne�hmsdqdrs�eqnl�cd mnun�qdrtksr+�‘mc�vd�o‘qsh‘kkx�nq�etkkx�bg‘mfdc�
sgd�a‘rd�‘s�‘�fhudm�lnshe�onrhshnm�sn�d‘bg�lnch›dc�a‘rd+�sn�bnloqdgdmrhudkx�‘rrdrr�hsr�
‘ffmhsx ’S‘akd 2:�Bnlo‘qhmf�lnshe�lnch›b‘shnmr+�trhmf�gxonsgdrhr�sdrshmf(-�Sn�bnl,
o‘qd�‘kk�ahmchmf�‘ffmhshdr+�vd�rtasq‘bsdc�sgd� og10�,sq‘mrenqldc�o,u‘ktd�ne� sgd�lnch,
›dc�lnshe�eqnl�sgd�tmlnch›dc�lnshe-�Onrhshud�u‘ktdr�enq�sghr�chdqdmbd�qdoqdrdmsdc�‘�
oqdedqdmbd�enq�sgd�lnch›dc�lnshe+�vghkd�mdf‘shud�u‘ktdr�qdoqdrdmsdc�‘�oqdedqdmbd�enq�
sgd�tmlnch›dc-
std�dwodbsdc�sq‘mrbqhoshnm�e‘bsnq�ahmchmf�oqdedqdmbdr�enq�b,Lxb+�YEO46+�‘mc�B.DAOβ�

gdkc�‘bqnrr�‘kk�entq�ahnknfhb‘k�qdokhb‘sdr�ne�VFAR�‘mc�nwVFAR�c‘s‘�‘mc�enq�‘kk�hmudr,
shf‘sdc�lnch›dc�mtbkdna‘rd�b‘kkhmf�sgqdrgnkcr ’Ehf- 2(-�std�sgqdrgnkcr�vd�hmudrshf‘sdc+�
qdoqdrdmshmf� lnch›b‘shnm� bnm›cdmbd+� u‘qhdc� eqnl  /-/0fl/-88  hmbktrhud+� ‘s� /-/0� hmbqd,
ldmsr-�Vd�‘krn�nas‘hmdc�sgd�r‘ld�qdrtksr�enq�ltkshokd�chdqdms�BgHO,rdp�qdokhb‘sdr�enq�
sgdrd� sgqdd� sq‘mrbqhoshnm� e‘bsnqr  ’@cchshnm‘k� ›kd 09� Ehf-� R1(-� Odqstqa‘shnmr� ne� ahmchmf�
‘rrdrrldmsr+� rtbg� ‘r� od‘j,b‘kkhmf� rsqhmfdmbx  ’@cchshnm‘k� ›kd 09� Ehf-� R2(� ‘mc� qdpthqdc�
cdfqdd� ne� lnshe� rs‘shrshb‘k� rhfmh›b‘mbd  ’@cchshnm‘k� ›kd  09� Ehf-� R3(� cdlnmrsq‘sdc� sgd�
qnatrsmdrr�ne�ntq�qdrtksr-

Mnmd� ne� sgd� b,Lxb� knf  o,u‘ktd� chdqdmbdr� dwbddcdc� ydqn+� bnm›qlhmf� sg‘s� b,Lxb�
e‘untqr�tmlnch›dc�D,anw�lnsher�nudq�lnch›dc�b,Lxb�lnsher-�Svn�ldsgxk‘sdc�lnsher�
g‘c� sgd� fqd‘sdrs� hmbqd‘rd� hm� oqdchbsdc� ahmchmf� ‘ffmhsx� enq� B.DAOβ9� TTGmGCAA� ‘mc�
TTGC1TCA�’rdd�S‘akdr 0�‘mc 2�enq�‘m�nudquhdv�ne�lnch›dc�a‘rd�mns‘shnm(-�@r�dwodbsdc+�
YEO46� e‘untqr� ahmchmf� sn� lnch›dc� mtbkdna‘rdr� nudq� sgdhq� tmlnch›dc� bntmsdqo‘qsr-�
std� vdkk,jmnvm�TGCm1m1� lnshe  Z12\� g‘c� nmd� ne� sgd� fqd‘sdrs� hmbqd‘rdr� hm� oqdchbsdc�
ahmchmf�‘ffmhsx�ne�YEO46�enq�lnch›dc�CM@-

Vghkd� YEO46� g‘c� ‘� rsqnmf� oqdedqdmbd� enq� ldsgxk‘sdc� CM@+� vd� ‘krn� nardqudc� ‘�
mnshbd‘akd� oqdedqdmbd� enq� gxcqnwxldsgxk‘sdc� CM@  ’Ehf-  3E(-� BdmsqhLn� pt‘msh›dr�
sgdrd�oqdedqdmbdr Z45\+�ansg�hm�sdqlr�ne�o,u‘ktd�rhfmh›b‘mbd+�‘mc�hm�sdqlr�ne�sgd�bdm,
sq‘khsx� ne� lnshe� bnmbdmsq‘shnm� ’Cdsdbshnm� ne� ‘ksdqdc� sq‘mrbqhoshnm� e‘bsnq� ahmchmf� hm�
lnch›dc�fdmnlhb�bnmsdwsr(-

BdmsqhLn� qdonqsdc  217� ne  282� sns‘k� YEO46� ldsgxk‘sdc� lnsher� vhsg� ‘� rbnqd ���
’ldch‘m9  060-1:� l‘w9  1181+� dwdlokhexhmf� sgd� rsqnmf� oqdedqdmbd:� Lnshe� bktrsdqhmf� ne�
lnch›dc� ahmchmf� oqdedqdmbdr(� ‘bqnrr� ‘kk� ntq� ‘rrdrrdc� YEO46� c‘s‘rdsr-�sthr� hmbktcdc�
lnsher� eqnl� lDRBr+� eqnl� ansg� ntq� oqduhntrkx� ldmshnmdc� AB7.BA8� Rsqnf‘msrdu�
ds  ‘k-  Z12\� c‘s‘rdsr+� ‘mc� 1  lnsher+� ansg� rbnqhmf� onrhshudkx+� eqnl� Ptdmmduhkkd� ds  ‘k-�
Z11\ ’Ehf- 3E(-�Gxcqnwxldsgxk‘sdc�BoFr�g‘c�‘�rtars‘msh‘kkx�rl‘kkdq�hmbqd‘rd�hm�ahmchmf�
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Ehf-�2� Qdk‘shnmrgho�adsvddm�tmlnch›dc�udqrtr�lnch›dc�lnshe�rs‘shrshb‘k�rhfmh›b‘mbd�ne�bdmsq‘k�
dmqhbgldms�’eqnl�BdmsqhLn�Z45\(�‘mc�lnch›dc�a‘rd�b‘kkhmf�sgqdrgnkcr�‘bqnrr�chdqdms�VFAR�‘mc�nwVFAR�
rodbhldmr+�hm�lhbd�Z40\-�Vd�bnlo‘qd�d‘bg�tmlnch›dc�lnshe+�‘s�d‘bg�sgqdrgnkc+�sn�hsr�sno�sgqdd�lnrs�
rhfmh›b‘ms�lnch›b‘shnmr�enq�b,Lxb�‘mc�B.DAOβ+�ats�nmkx�sgd�rhmfkd�lnrs�rhfmh›b‘ms�lnch›b‘shnm�enq�YEO46-�
Sgd�chrok‘xdc�lnshe�o‘hqr�bg‘mfdr�‘s�hmchuhct‘k�sgqdrgnkcr+�cdodmchmf�nm�vghbg�lnshe�o‘hqr�rs‘x�hm�sgd�
sno�sgqdd-�Rdd�S‘akdr�0�‘mc�2�enq�‘m�nudquhdv�ne�lnch›dc�a‘rd�mns‘shnm-�Rhfm�ne�u‘ktd�hmchb‘sdr�oqdedqdmbd�
enq�sgd�tmlnch›dc�’mdf‘shud(�lnshe�nq�sgd�lnch›dc�’onrhshud(�lnshe-�Qnvr9�rhmfkd�BgHO,rdp�qdokhb‘sdr�
enq�‘�o‘qshbtk‘q�sq‘mrbqhoshnm�e‘bsnq�s‘qfds+�nmd�d‘bg�ne�@�b,Lxb�’lDRBr:�Jqdodknu‘�ds�‘k-�Z46\(+�A�YEO46�
’BA8�lDRBr:�Rsqnf‘msrdu�ds�‘k-�Z12\(+�‘mc�B�B.DAOβ�’B1B01�bdkkr:�DMBEE�//0WTS(-�Bnktlmr9�qdokhb‘sdr�ne�
VFAR�‘mc�nwVFAR�’lntrd��BC3*�S�bdkkr:�J‘y‘bgdmj‘�ds�‘k-�Z40\(

S‘akd�0� Sgd� dwo‘mcdc� dohfdmdshb� ‘kog‘ads-� Sghr� hmbktcdr� sgd� jmnvm� lnch›b‘shnmr� sn� bxsnrhmd�
‘mc�rxlankr� enq�d‘bg�ft‘mhmd�bnlokdldms‘qx�sn�‘�lnch›dc�mtbkdna‘rd-�Rxlank�bnkntqr� hmchb‘sd�
qdbnlldmcdc�chrok‘x�bnkntq�hm�qdoqdrdms‘shnmr�rtbg�‘r�fdmnld�aqnvrdq�sq‘bjr

Bnu‘kdms�bxsnrhmd�lnchfflb‘shnm Bnlokdldms

@aaqduh‘shnm M‘ld Rxlank M‘ld Rxlank

4lB 4,Ldsgxkbxsnrhmd Ft‘mhmd94,ldsgxkbxsnrhmd

4glB 4,Gxcqnwxldsgxkbxsnrhmd Ft‘mhmd94,gxcqnwxldsgxkbxsnrhmd

4eB 4,Enqlxkbxsnrhmd Ft‘mhmd94,enqlxkbxsnrhmd

4b‘B 4,B‘qanwxkbxsnrhmd Ft‘mhmd94,b‘qanwxkbxsnrhmd
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‘ffmhsx�sg‘m�ldsgxk‘sdc�lnsher ’Ehf- 2(+�ats�rshkk�fqd‘sdq�sg‘m�sgd�bnlokdsdkx�tmldsg,
xk‘sdc� lnshe-� BdmsqhLn� qdonqsdc  180� ne  324� sns‘k� YEO46� gxcqnwxldsgxk‘sdc� lnsher�
vhsg� ‘� rbnqd���� ’ldch‘m9 041-3:� l‘w9 0268(� ‘bqnrr� ‘kk� lnsher� hm� ntq� AB7.BA8� c‘s‘,
rdsr ’Ehf- 3E(-�Ntq�Ptdmmduhkkd�ds ‘k-�Z11\�‘m‘kxrhr�chc�mns�qdud‘k�‘mx�rtffbhdmskx�rhfmh›,
b‘ms�gxcqnwxldsgxk‘sdc�lnsher�ne�‘mx�rbnqd-�Lnrs�lnch›dc�lnsher�sg‘s�rbnqdc�‘anud
ydqn+�gnvdudq+�g‘c�‘s� kd‘rs�nmd�4lB�‘mc�nmd�4glB�mtbkdna‘rd� ’Ehf- 3E+�qdc�lnsher(-�
stdqdenqd+� ntq� dwo‘mcdc,‘kog‘ads� ldsgncnknfx� qdb‘ohstk‘sdr� sgd� nardqu‘shnm� sg‘s�
YEO46�g‘r�sgd�fqd‘sdrs�ahmchmf�‘ffmhsx�enq�lnsher�bnms‘hmhmf�4lB+�enkknvdc�ax�4glB+�
‘mc�sgdm�ax tmlnch›dc�bxsnrhmd Z13\-

Nudq‘kk+� sgdrd�onrhshud� bnmsqnk� qdrtksr� enq�jmnvm�ahmchmf�oqdedqdmbdr�‘kknvdc�tr�
sn� rdkdbs� sgqdrgnkcr� rteehbhdms� sn� ‘bbtq‘sdkx� ‘rrdrr� lnchehdc� ahmchmf� oqdedqdmbdr�
qdf‘qckdrr� ne� shrrtd,rodbhehb� cheedqdmbdr� hm� lnchehb‘shnm� eqdptdmbx-� Sghr� kdc� tr� sn�
chrbnudq� mnudk� lnchehdc� lnsher+� ‘bqnrr� sgd� vhcdq� ‘qq‘x� ne� sq‘mrbqhoshnm� e‘bsnqr� sn�
enkknv-

Dwo‘mcdc,‘kog‘ads�‘m‘kxrhr�dm‘akdr�bnlo‘qhrnmr�‘bqnrr ‘ vhcd�‘qq‘x�ne sq‘mrbqhoshnm�e‘bsnqr

Rhlhk‘qhshdr� hm� oqnsdhm� rsqtbstqd� ne� sq‘mrbqhoshnm� e‘bsnqr� lhfgs� enql� ‘� trdetk� b‘sd,
fnqhb‘k�eq‘ldvnqj�enq�dwodbs‘shnmr�qdf‘qchmf�lnch›dc�a‘rd�‘ffmhsx-�Sn�sg‘s�dmc+�vd�
knnjdc�enq�rg‘qdc�oqdedqdmbdr�‘lnmf�e‘lhkhdr�ne�sq‘mrbqhoshnm�e‘bsnqr�enq�lnch›dc�nq�
tmlnch›dc�a‘rdr�hm�ansg�sgd�lntrd�‘mc�sgd�gtl‘m�c‘s‘-�Lnrskx+�vd�cd›mdc�e‘lhkhdr�
vhsg�SEBk‘rr Z47+�48\ ’@rrdrrldms�ne�sq‘mrbqhoshnm�e‘bsnq�e‘lhkh‘k�oqdedqdmbdr(-

Vd� ‘mc� nsgdqr  Z16fl20\� g‘ud� entmc� ‘� bnmrhrsdms� oqdedqdmbd� enq� tmldsgxk‘sdc� ahmchmf�
lnsher ‘bqnrr� ‘� aqn‘c� rdkdbshnm� ne� aGKG� sq‘mrbqhoshnm� e‘bsnqr-� Rnld� lnsher� enq� aGKG�
sq‘mrbqhoshnm� e‘bsnqr� g‘c� ‘� ots‘shudkx� lnch›dc� oqdedqdmbd� udqrtr� sgdhq� tmlnch›dc� I@R,
O@Q� bntmsdqo‘qsr-� Tmlnch›dc� cd mnun� lnsher� vd� fdmdq‘sdc� enq� sgd� r‘ld� sq‘mrbqhoshnm�
e‘bsnqr+�gnvdudq+�bnmrhrsdmskx�g‘c�lnqd�rhfmh›b‘ms�o,u‘ktdr ’@cchshnm‘k�›kd 09�Ehf-�R6(-�sthr�
rtffdrsr� sg‘s+� ‘r� dwodbsdc+� sgdrd� sq‘mrbqhoshnm� e‘bsnqr� trt‘kkx� oqdedqqdc� sgd� tmlnch›dc�
lnshe-�std�kdtbhmd,yhoodq�rtae‘lhkx�ne�aGKG�sq‘mrbqhoshnm�e‘bsnqr+�gnvdudq+�g‘c�‘�rtards�
ne�lnsher�sg‘s�oqdedqqdc�sn�ahmc�hm�‘�lnch›dc�bnmsdws-�Enq�dw‘lokd+�ansg�TRE0�‘mc�TRE1�
oqdedqqdc�sn�ahmc�hm�tmlnch›dc�‘mc�lnch›dc�bnmsdwsr+�sn�chdqhmf�dwsdmsr+�‘mc�g‘c�lhwdc�
ahmchmf�oqdedqdmbdr�vhsghm�lnshe�bktrsdqr ’Ehf- 3C:�Chrbtrrhnm(-

’Rdd�›ftqd�nm�mdws�o‘fd-(
Ehf-�3� Lnch›dc�udqrtr�tmlnch›dc�lnsher+�bnlahmhmf�rbnqd�‘mc�bktrsdq�hmenql‘shnm+�enq�rdkdbsdc�sq‘mrbqhoshnm�
e‘bsnqr-�Sgdrd�oknsr�bnld�eqnl�mnmflrohjd,hm�b‘khaq‘sdc�c‘s‘+�enq�sgd�0bb p��qdfhnmr�rtqqntmchmf�od‘j�rtllhsr-�
Vd�bkho�rbnqdr�adxnmc��0����‘mc�okns�sgdl�‘s�sgd�sgqdrgnkc�sn�l‘whlhyd�cxm‘lhb�q‘mfd�vgdqd�lnrs�rbnqdr�
nbbtq-�Rnld�bnlahm‘shnmr�ne�sgd�chrok‘xdc�gxonsgdrhr�o‘hqr�g‘c�ltkshokd�c‘s‘�onhmsr�’enq�dw‘lokd+�ltkshokd�
hcdmshb‘k gxonsgdrhr o‘hqr+ ats enq chdqdms c‘s‘ rta,sxodr nq rsqhmfdmbhdr(- Vd ‘ffqdf‘sdc sgdrd c‘s‘ onhmsr ax
oknsshmf�sgd�l‘whltl�rbnqd-�Adknv�d‘bg�okns�hr�‘m�‘rxlldsqhb+�chudqfhmf+�bnkntq�rb‘kd�sg‘s�etqsgdq�ghfgkhfgsr�
lnch›b‘shnm,oqdedqqhmf�lnsher-�Sgd�bnkntq�rb‘kdr�‘qd�hcdmshb‘k�‘bqnrr�oknsr-�Vd�cdohbs�‘�k‘qfdq�rdkdbshnm�ne�
sq‘mrbqhoshnm�e‘bsnqr�hm�@cchshnm‘k�›kd�09�Ehf-�R6-�@�EDYE1�‘mc�B.DAOβ-�A�Hmchuhct‘k�lnsher�hkktrsq‘shmf�sgd�q‘mfd�
ne�oqdedqdmbdr�entmc�enq�B.DAOβ�hm�J451-�Kdes9�sgd�kd‘rs�lnch›dc,oqdedqqhmf�lnshe�’core2 = �17..81��(:�bdmsqd9�‘�
lnshe�k‘bjhmf�rtars‘msh‘k�oqdedqdmbd�’core2 � .36��(:�qhfgs9�sgd�lnrs�lnch›dc,oqdedqqhmf�lnshe�’core3 � 785.65��(-�
B ITMC ‘mc ITM- C TRE0 ‘mc TRE1- D b,Lxb- E YEO46- F NBS3- G Hmchuhct‘k lnsher hkktrsq‘shmf sgd q‘mfd ne
oqdedqdmbdr�entmc�enq�NBS3-�Kdes9�sgd�kd‘rs�lnch›dc,oqdedqqhmf�lnshe�’core7 = �62.53��(:�bdmsqd9�‘�lnshe�k‘bjhmf�
rtars‘msh‘k�oqdedqdmbd�’core2 � .�..�(:�qhfgs9�sgd�lnrs�lnch›dc,oqdedqqhmf�lnshe�’core5 � 18.0�8�(-�H�Sgd�lnrs�
ghfgkx�rhfmh›b‘ms�‘mc�bdmsq‘kkx�dmqhbgdc�CQDLD�lnshe+�enq�NBS3�glB,Rd‘k�BTS%QTM�hm�lDRBr�’qdokhb‘sd�0(-�Rdd�
S‘akdr�0�‘mc�2�enq�‘m�nudquhdv�ne�lnch›dc�a‘rd�mns‘shnm
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Ehf-�3� ’Rdd�kdfdmc�nm�oqduhntr�o‘fd-(
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Ehf-�3� bnmshmtdc
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L‘mx�yhmb�›mfdq�e‘lhkx�lnsher�chrok‘xdc�‘�oqnodmrhsx�snv‘qc�lnch›dc�lnsher+�ats�mns�
‘kk-�DFQ0.YHE157.MFEH,@+�‘��Bhr1flGhr1�yhmb�›mfdq+�rgnvdc�‘�lncdq‘sd�ahmchmf�oqdedq,
dmbd� enq�ldsgxk‘sdc�CM@+�vhsg�ltkshokd�onrhshudkx� rbnqhmf�gxonsgdrhr�o‘hqr+� hmbktchmf�
rnld �0���-�stdrd�udqx�ghfg�rbnqdr� hmchb‘sd�‘m�dwbdoshnm‘kkx� rsqnmf�oqdchbsdc�ahmchmf�
oqdedqdmbd�enq�sgd�lnch›dc+�nudq�sgd�tmlnch›dc+�mtbkdna‘rdr-

Bnmudqrdkx+�YME273.BHY.SMQB0 ne�sgd�r‘ld�rta,e‘lhkx+�oqdrdms�hm�ansg�ntq�lntrd�
‘mc�gtl‘m�‘m‘kxrdr+�g‘c�nmkx�vd‘j�duhcdmbd�ne�‘�oqdedqdmbd�enq�ahmchmf�lnch›dc�CM@+�
vhsg�nmkx�‘�rhmfkd�gxonsgdrhr�o‘hq�rbnqhmf�‘anud 0/�’@cchshnm‘k�›kd 09�Ehf-�R1(-�Vd�rtrodbs�
sghr�e‘bsnq�hmsqhmrhb‘kkx�g‘r�sgd�‘ahkhsx�sn�ahmc�hm�ansg�tmlnch›dc�‘mc�lnch›dc�bnmsdwsr+�
odqg‘or�vhsg�‘�vd‘j�lnch›dc�oqdedqdmbd-�sthr�vntkc� khjdkx�gnkc�‘bqnrr�pthsd�chdqdms�
shrrtd�sxodr-�Tmkhjd�lnrs�ne�ntq�‘m‘kxydc�sq‘mrbqhoshnm�e‘bsnqr+�sghr�qdrtks�nbbtqqdc�‘s�‘�
rhfmh›b‘ms�kdudk�hm�ansg�ntq�lntrd�‘mc�gtl‘m�c‘s‘rdsr+�‘kknvhmf�tr�sn�enql�sghr�lnqd�
fdmdq‘k�bnmbktrhnm-

Vghkd� vd� b‘m� trd� ntq� ldsgncr� sn� ‘m‘kxyd� ‘mc� fqnto� sq‘mrbqhoshnm� e‘bsnqr� ax� sgdhq�
e‘lhkhdr+�edv�bkd‘q�rhfm‘kr�ne�rsqnmf�oqdedqdmbdr�mhbdkx�rsq‘shex�hm�sghr�l‘mmdq-�sthr�rtf,
fdrsr�sg‘s�bnlokdw�oqdedqdmbdr�sdmc�sn�ntsvdhfg�e‘lhkx,rodbh›b�o‘ssdqmr-�E‘bsnqr�rtbg�‘r�
knb‘k�dohfdmdshb�rs‘sd�nq�shrrtd�sxod�khjdkx�ok‘x�‘�k‘qfdq�qnkd�hm�knbtr,rodbh›b�sq‘mrbqhoshnm�
e‘bsnq�ahmchmf-

Ehf-�3� bnmshmtdc
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Ntq�gxonsgdrhr�sdrshmf�bnmfflqlr�B.DAOβ&r�chbgnsnlntr�ahmchmf�oqdedqdmbdr

B.DAOβ�oqnuhcdr�‘m�dwbdkkdms�sdrs�b‘rd�enq�sgd�hlo‘bs�ne�lnch›dc�a‘rdr�nm�sq‘mrbqhoshnm�
e‘bsnq�ahmchmf�adb‘trd�ne�hsr�chbgnsnlntr�oqdedqdmbdr�enq�4lB�udqrtr�4glB Z10\-�Ntq�
ldsgnc�qdb‘ohstk‘sdc� sghr�oqdedqdmbd+�‘bqnrr�‘kk�BgHO,rdp�c‘s‘rdsr+� enq�‘kk� qdokhb‘sdr�ne�
nwhc‘shud�‘mc�bnmudmshnm‘k�VFAR-�Ldsgxk‘sdc�lnshe�o‘hqr�fdmdq‘kkx�g‘c�onrhshud�q‘shnr+�
vgdqd‘r�gxcqnwxldsgxk‘sdc�lnshe�o‘hqr�g‘c�mdf‘shud�q‘shnr ’@cchshnm‘k�›kd 09�Ehf-�R3(-

Nmd� onrhshud� rsq‘mc+� gdlh,ldsgxk‘sdc� lnshe  ’TTGmGTCA(+� oqdrdmsdc� ‘m� dwbdoshnm‘k�
b‘rd-� Rtqoqhrhmfkx+� vd� nardqudc� ‘� oqdedqdmbd� enq� sgd� tmlnch›dc� lnshe� nudq� hsr� gdlh,
ldsgxk‘sdc�lnshe-�Tmkhjd�sgd�bnmrdmrtr�B.DAOβ�lnshe-�Tmkhjd�sgd�bnmrdmrtr�lnshe+�sghr�
lnshe�bnqqdronmcr�sn�sgd�bghldqhb�B.DAO{BQD�nbs‘ldq-�sthr�bghldqhb�sq‘mrbqhoshnm�e‘b,
snq�g‘r�‘�lnqd�lncdrs�oqdedqdmbd�snv‘qc�hsr�ldsgxk‘sdc�CM@�lnshe Z10\-�Mnmdsgdkdrr+
vd�vntkc�rshkk�g‘ud�dwodbsdc�‘�vd‘j�oqdedqdmbd�enq�sgd�gdlh,ldsgxk‘sdc�lnshe+�nudq�hsr�
tmlnch›dc� bntmsdqo‘qs-� @cchshnm‘kkx+� vd� entmc� fqd‘sdq� dmqhbgldms� enq� gdlh,ldsgxk,
‘shnm� sg‘m� bnlokdsd� ldsgxk‘shnm+� vghbg� bnmsq‘chbsr� ›mchmfr� ne� ansg� rsq‘mcr� bnmsqha,
tshmf� sn� sgd�oqdedqdmsh‘k�ahmchmf�ne�B.DAOβ  Z10\-�sthr�l‘x�‘qhrd� eqnl� sdbgmhb‘k� hrrtdr�
vhsg�gdlh,ldsgxk‘shnm�hm�ntq�lnch›dc�rdptdmbd+�nq�adb‘trd�ntq�ldsgncr�g‘ud�fqd‘sdrs�
‘bbtq‘bx�nmkx�vhsghm�rodbh›b�bdkk�sxodr�nq�bnmsdwsr-

L‘mx�sq‘mrbqhoshnm�e‘bsnqr�ahmc�hm lnchffldc�‘mc tmlnchffldc�bnmsdwsr+�vhsg u‘qh‘akd�lnshe�

oqdedqdmbdr

Vd� ‘m‘kxydc� 033  sq‘mrbqhoshnm� e‘bsnqr� sn� bg‘q‘bsdqhyd� sgdhq� nudq‘kk� lnsher� ‘mc� sgdhq�
‘ffmhshdr� sn� ldsgxk‘sdc� ‘mc� gxcqnwxldsgxk‘sdc� CM@-� Kdudq‘fhmf� ntq� gxonsgdrhr�
sdrshmf� ‘ooqn‘bg� ‘mc� mnql‘khydc� BdmsqhLn,a‘rdc� rbnqhmf� ldsgncr+� vd� ‘rrdrrdc�
‘kk� cdsdbsdc� lnsher+� ‘mc� rodbh›b‘kkx� bg‘q‘bsdqhyd� sgdhq� khjdkx� ahmchmf� ‘ffmhshdr-� Ntq�
‘m‘kxrdr� qdud‘kdc� sg‘s� rdudq‘k� e‘bsnqr� ahmc� hm� ansg� lnch›dc� ‘mc� tmlnch›dc� bnm,
sdwsr ’Ehf- 3(-�Tmkhjd�oqhnq�‘m‘kxrdr�vghbg�nesdm�‘hldc�sn�ahm‘qhyd�ahmchmf�oqdedqdmbdr+�
ntq� qdrtksr� ghfgkhfgs� sg‘s� lnrs� e‘bsnqr� b‘m� ahmc� hm� ansg� bnmsdwsr+� ‘kadhs� sn� u‘qxhmf�
dwsdmsr�‘mc�vhsg�chdqdms�lnsher-

Enq� dw‘lokd+� oqnsdhm� ahmchmf� lhbqn‘qq‘x� ‘m‘kxrdr� g‘ud� kdc� sn� sgd� bnmbktrhnm� sg‘s�
ahmchmf�ne�sgd�sq‘mrbqhoshnm�e‘bsnq�ITMC�hr�'tmhenqlkx�hmghahsdc�ax�4lB„ Z5/\-�Nudq,
‘kk+� sgdrd� c‘s‘� ‘bbnqc� vdkk� vhsg� ntq� qdrtksr+� enq� vghbg� ‘klnrs� ‘kk� sdrsdc� gxonsgdrhr�
o‘hqr ’26.33(�rgnvdc�‘m�tmldsgxk‘sdc�oqdedqdmbd-�Mdudqsgdkdrr+�bknrdq�hmrodbshnm�ne�
sgdrd� oqhnq� ‘m‘kxrdr� qdud‘kr� sg‘s� sgdx� bnms‘hm� ‘� rl‘kk� fqnto� ne� lnsher� vgdqd� ITMC�
rgnvdc� ‘� rkhfgs� oqdedqdmbd� enq� 4lB  Z5/\-� Rodbh›b‘kkx+� ‘s� kd‘rs 7� bxsnrhmd,bnms‘hmhmf�
lnsher� g‘ud� 4lB� y,rbnqdr� ‘anud� ydqn+� vhsg� ‘s� kd‘rs  2� rtbg� lnsher� g‘uhmf� rbnqdr� ne�
bknrd� sn  2/-� Rhlhk‘q� ›mchmfr� ‘ookhdc� sn� 4glB-�sthr� hmchb‘sdr� sg‘s� ITMC� khjdkx� g‘r�
‘s� kd‘rs� rnld�oqdedqdmbd� enq�gxcqnwxldsgxk‘sdc�lnsher+�cdrohsd�lnrskx�oqdedqqhmf� sn�
ahmc�hm�tmlnch›dc�bnmsdwsr-

Hm�ntq�‘m‘kxrhr+�ITMC�rgnvdc�‘�oqdedqdmbdr�enq�ahmchmf�sn 6�lnsher�’hmbktchmf�nmd�
gxcqnwxldsgxk‘sdc�lnshe (� he�sgd�lnsher�vdqd�ldsgxk‘sdc ’Ehf- 3B(-�ITM+�‘�sq‘mrbqho,
shnm�e‘bsnq�qdk‘sdc�sn�ITMC+�rgnvdc�rhlhk‘q�oqdedqdmbdr ’Ehf- 3B(-

EDYE1�‘ood‘qdc� sn�g‘ud� svn�bnlokdsdkx�chdqdms�lnsher+�vhsg�mn�nudqk‘o� hm� sgdhq�
oqdedqdmbdr� enq� lnch›dc� udqrtr� tmlnch›dc� bxsnrhmd  ’Ehf-  3@(-� Hmcddc+� qdlnuhmf�
lnch›b‘shnm� hmenql‘shnm� eqnl� lnch›dc,oqdedqqhmf� EDYE1� lnsher� kdc� sn� ‘� rhmfkd�
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lnshe� bktrsdq+� chrshmbs� eqnl� sgd� l‘hm� tmlnch›dc� lnshe� bktrsdqr-�stdqdenqd+� svn� chr,
shmbs�lnshe�bk‘rrdr�enq�EDYE1�‘ood‘q�sn�dwhrs-

L‘mx�ne�sgd�lnsher�vd�entmc+�‘bqnrr�‘�vhcd�‘qq‘x�ne�sq‘mrbqhoshnmr�e‘bsnqr� hmbktc,
hmf�sgnrd�chrbtrrdc�‘anud+�vdqd�mnudk-�L‘mx�lnshe�fqntor+�drodbh‘kkx�vgdm�uhdvdc�‘r�
bnkk‘ordc�nq�qnns�lnsher+�nesdm�g‘ud�rhlhk‘qhsx�vhsg�oqduhntrkx�qdonqsdc�lnsher-�Mnmd,
sgdkdrr+� vhsghm� sgdrd� lnshe� fqntor+� vd� nesdm� ›mc� ‘cchshnm‘k� u‘qh‘shnmr+� ‘r� vdkk� ‘r� ‘�
mtladq�ne�dmshqdkx�mdv�lnshe�fqntor+�enq�lnrs�sq‘mrbqhoshnm�e‘bsnqr-

Lnqd� sg‘m� g‘ke� ne� sgd� sq‘mrbqhoshnm� e‘bsnqr� vd� ‘rrdrrdc� antmc� ‘klnrs� nq� dmshqdkx�
dwbktrhudkx�hm�tmlnch›dc�bnmsdwsr ’@cchshnm‘k�›kd 09�Ehf-�R6(-�Rodbh›b‘kkx+�he�vd�khlhs�
ntq� ‘m‘kxrhr� sn� sq‘mrbqhoshnm� e‘bsnqr� vhsgnts� dudm� ‘� rhmfkd� rkhfgskx� onrhshud� lnshe+�
9.3%� ne� e‘bsnqr�g‘c�‘kk� sdrsdc�gxonsgdrhr�o‘hqr� rbnqd�adknv�ydqn-�sthr� u‘qhdc�‘bqnrr�
ntq�nudq‘kk�c‘s‘rds+�vhsg�nsgdq�e‘bsnqr�g‘uhmf�rnld�nbb‘rhnm‘k�lnch›dc�oqdedqdmbdr-�
Nudq‘kk+�vd�‘rrdrrdc�‘� sns‘k�ne�033 chrshmbs� sq‘mrbqhoshnm� e‘bsnqr+�‘bqnrr�‘kk�c‘s‘rdsr-�
Fqntohmf� sgdrd� ax� lnch›b‘shnm� oqdedqdmbd+� vhsg� d‘bg� e‘bsnq� onsdmsh‘kkx� hm� ltkshokd�
fqntor�sn�qdfidbs�sgd�onrrhahkhsx�ne�lhwdc�oqdedqdmbdr+�vd�entmc9

¶� Rdudmsx,nmd  sq‘mrbqhoshnm� e‘bsnqr� ‘ood‘qdc� sn� ahmc� nmkx� sn� tmlnch›dc� lnsher-�
D‘bg�sq‘mrbqhoshnm�e‘bsnq�hm�sghr�fqntohmf�g‘c�mn�onrhshudkx�rbnqhmf�lnsher-

¶� Entqsddm  sq‘mrbqhoshnm� e‘bsnqr� ‘ood‘qdc� sn� ahmc� oqdcnlhm‘mskx� sn� lnch›dc� lnsher-�
D‘bg�sq‘mrbqhoshnm�e‘bsnq�hm�sghr�fqntohmf�g‘c�lnsher�vhsg�‘m�toodq�pt‘qshkd�rbnqd ��-

¶� Mhmd� sq‘mrbqhoshnm� e‘bsnqr� g‘c� mn� bkd‘q� lnch›dc� lnshe� oqdedqdmbdr-� D‘bg� sq‘m,
rbqhoshnm� e‘bsnq� hm� sghr�fqntohmf�g‘c�mn�lnsher�vhsg�‘�rbnqd�ntsrhcd�ne []0,� 0,��+�
dwbdoshmf�sgnrd�sq‘mrbqhoshnm�e‘bsnqr�vgdqd�dudqx�lnshe�rbnqdc�onrhshudkx-�Ne�sgdrd�
sq‘mrbqhoshnm�e‘bsnqr+�4 g‘c�sgqdd�nq�edvdq�rhfmh›b‘ms�lnsher-

Lnchffldc,a‘rd�BTS%QTM�u‘khc‘sdr�ntq�oqdchbshnmr�enq NBS3

Vghkd� NBS3� antmc� sn� ‘� mtladq� ne� lnsher� hm� ‘m� tmlnch›dc� bnmsdws+� rnld� NBS3�
lnsher�oqdedqqdc�ahmchmf�hm�ansg�ldsgxk‘sdc�‘mc�gxcqnwxldsgxk‘sdc�rs‘sdr-�@�oqdedqdmbd�
ne�NBS3�enq�ldsgxk‘sdc�lnsher�g‘r�oqduhntrkx�addm�qdonqsdc Z25\+�ats�vd�‘qd�tm‘v‘qd�
ne�‘mx�qdonqsr�ne�‘�oqdedqdmbd�ne�NBS3�enq�gxcqnwxldsgxk‘sdc�rdptdmbdr-�Hmsdqdrshmfkx+�
sgnrd�gxcqnwxldsgxk‘sdc�lnsher�‘ood‘qdc�sn�oqdcnlhm‘mskx�bktrsdq�dhsgdq�nm�sgdhq�nvm+�
nq�vhsg�sgd�b‘mnmhb‘k�NBS3�gnln,�‘mc�gdsdqn,chldq�lnsher+�q‘sgdq�sg‘m�lhwhmf�vhsg�
nsgdq�lnshe�fqntor+�rtbg�‘r�sgnrd�adknmfhmf�sn�ldsgxk‘sdc�lnsher�nq�bn,e‘bsnqr-

Vd�u‘khc‘sdc�ntq�NBS3�oqdchbshnmr+�ax�odqenqlhmf�BTS%QTM Z38+�4/\�dwodqhldmsr�
hm�lDRBr+�vhsg�bnmudmshnm‘k+�ahrtk›sd,bnmudqsdc+�‘mc�glB,Rd‘k,rdp Z50\�khaq‘qx�oqdo‘,
q‘shnmr-�stdrd�sgqdd�rdsr�ne�khaq‘qx�oqdo‘q‘shnmr�‘kknvdc�tr�sn�bg‘q‘bsdqhyd�sgd�lnch›b‘,
shnm�rs‘sdr�ne�NBS3,antmc� eq‘fldmsr�‘bqnrr�ansg�ldsgxk‘sdc�‘mc�gxcqnwxldsgxk‘sdc�
bnmsdwsr-

Vd� nardqudc� sg‘s� NBS3� g‘r� ‘� rsqnmf� oqdedqdmbd� sn� ahmc� hm� ‘� gxcqnwxldsgxk,
‘sdc� bnmsdws+� hm� khmd� vhsg� ntq� oqdchbshnmr-� Vgdm� bnlo‘qhmf� tmbnmudqsdc+� bnm,
udmshnm‘k� BTS%QTM� sn� glB,Rd‘k,rdp� BTS%QTM+� NBS3� ‘mc� rhlhk‘q� cd  mnun�
lnsher� vdqd� oqdedqdmsh‘kkx� antmc� hm� gxcqnwxldsgxk‘sdc� bnmsdws  ’Ehf-  4:� sno� CQDLD�
lnshe9 � = .51 × 09�0.��:�sno�NBS3�lnshe9 � = .51 × 03�0��(�sg‘m�hm�sgd�tmlnch›dc�bnm,
sdws  ’sno� CQDLD� lnshe9  � = .10 × 0��0�.�:� sno� NBS3� lnshe9  � = .0. × .8���(+� ‘kk� vhsg�



O‘fd�05�ne�35Uhmdq ds ‘k-�Fdmnld�Ahnknfx�����������’1/13(�14900�

bnlo‘q‘akd�nq�fqd‘sdq�lnshe�bdmsq‘khsx-�stdrd�lnsher�‘krn�g‘c�‘s�kd‘rs�rhlhk‘q�oqdedqdmbdr�
enq�ahmchmf�hm�‘�ldsgxk‘sdc�bnmsdws ’@cchshnm‘k�›kd 09�Ehf-�R5(-
std�oqdchbsdc�bktrsdq�sg‘s�hmbktcdc�sgd�b‘mnmhb‘k�ONT4E0A�I@RO@Q�lnshe ’L@/681-0(�

‘krn� rgnvdc� dmqhbgldms� enq� 4glB� lnsher-� Nudq‘kk+� ntq� ›mchmfr� rtffdrs� sg‘s� NBS3�

Ehf-�4� BdmsqhLn�Z45\�qdrtksr�enq�qdokhb‘sd�0�ne�NBS3�BTS%QTM�hm�lDRBr-�Lnsher�hmbktcd�sgd�sno�sgqdd�
CQDLD�lnsher�vhsg�bnkntq�hmchb‘shmf�q‘mj9�›qrs�’qdc(:�rdbnmc�’otqokd(+�sghqc+�vgdqd�‘ookhb‘akd�’c‘qj�fqddm(-�
Lnsher�‘krn�hmbktcd�sgd�sno�mnm,ONT4E0�I@RO@Q�lnshe�’bx‘m(+�‘mc�sgd�I@RO@Q�ONT4E0A�lnshe�’nq‘mfd(-�
Ansg�ne�sgdrd�lnsher�bnld�eqnl�sgd�I@RO@Q�1/1/�Z51\�bnqd�udqsdaq‘sd�rds-�Vd�fdmdq‘sdc�sgdrd�qdrtksr�
trhmf�0bb p��qdfhnmr�bdmsqdc�tonm�sgd�rtllhsr�ne�L@BR�1�Z52\�od‘jr�fdmdq‘sdc�eqnl�sgnrd�BTS%QTM�
eq‘fldmsr�=01/�ao-�Vd�b‘kkdc�od‘jr�trhmf�HfF�bnmsqnkr�‘mc�vhsgnts�‘mx�rohjd,hm�b‘khaq‘shnm�’C‘s‘�
oqnbdrrhmf(-�Khrsdc�o,u‘ktdr�bnlotsdc�ax�BdmsqhLn�Z45\-�Enq�bnmrhrsdmbx+�vd�cdohbs�sgd�I@RO@Q�rdptdmbd�
knfn�trhmf�LDLD&r�qdk‘shud�dmsqnox�b‘kbtk‘shnm�‘mc�bnkntqhmf-�@�ahrtk›sd,bnmudqsdc�’ldsgxk‘sdc:�1686�
BTS%QTM�od‘jr(�rdptdmbdr-�A�glB,Rd‘k�’2863�BTS%QTM�od‘jr(�rdptdmbdr-�@krn�cdohbsr�sgd�sno�
LDLD�Z53\�cd�mnun�lnshe�’aktd(-�B�Rdptdmbd�knfn�ne�sgd�ONT4E0A�lnshe�’L@/681-0(-�C�Rdptdmbd�knfn�ne�
sgd�sno�CQDLD�cd�mnun�lnshe
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rodbh›b‘kkx� ahmcr� gxcqnwxldsgxk‘sdc� mtbkdna‘rdr+� hm� bnmbdqs� vhsg� ldsgxk‘sdc� ‘mc�
tmlnch›dc�ahmchmf�rhsdr-

Chrbtrrhnm
Vd�cdudknodc�‘�ldsgnc�enq�bqd‘shmf�lnch›dc�fdmnlhb�rdptdmbdr�‘s�rths‘akd�sgqdrgnkcr+�
trhmf� ntq� snnk� Bxsnlnc-� Vd� g‘ud� ‘ccdc� dwo‘mcdc� ‘kog‘ads� b‘o‘ahkhshdr� sn� sgd� vhcdkx�
trdc�LDLD�Rthsd Z37\+�‘�rds�ne�rnesv‘qd�snnkr�enq�sgd�rdptdmbd,a‘rdc�‘m‘kxrhr�ne�lnsher-�
sthr� hmbktcdc�dwsdmchmf�rdudq‘k�ne� hsr�bnqd� snnkr+� hmbktchmf9�LDLD  Z53\+�CQDLD  Z54\+�
‘mc�BdmsqhLn Z45\+�trdc�hm�‘�tmh›dc�ohodkhmd�sgqntfg�LDLD,BgHO Z55\-�Vd�tmcdqsnnj�
etqsgdq�dwsdmrhnm�ne�‘kk�cnvmrsqd‘l�‘m‘kxrhr�snnkr�‘mc�ohodkhmdr+�‘mc�lnrs�ne�sgd�LDLD�
Rthsd Z37\�mnv�rtoonqsr�‘qahsq‘qx�‘kog‘adsr-�Ntq�‘ooqn‘bg�g‘r�xhdkcdc�‘�ltbg�fqd‘sdq�
tmcdqrs‘mchmf ne sq‘mrbqhoshnm e‘bsnq&r ‘ffmhshdr ‘mc lnsher hm ‘ lnch›dc fdmnlhb bnm,
sdws-�Vd�u‘khc‘sdc�ntq�mnudk�NBS3�ahmchmf�rhsd�oqdchbshnmr+�fdmdq‘shmf�mdv�ghfg,pt‘khsx�
ahmchmf�rhsd�c‘s‘+�hm�ansg�tmlnch›dc�‘mc�lnch›dc�fdmnlhb�bnmsdwsr-

Vd� cduhrdc� ‘� gxonsgdrhr� sdrshmf� ‘ooqn‘bg� sn� dm‘akd� lnqd� ‘bbtq‘sd� bnlo‘qh,
rnmr� adsvddm� tmlnch›dc� ‘mc� lnch›dc� lnsher-� Gxonsgdrhr� sdrshmf+� vhsg� dpt‘k� bdm,
sq‘k� qdfhnm� vhcsgr� ‘mc� qdk‘shud� dmsqnohdr+� kd‘cr� sn� lnqd� hmsdqoqds‘akd� qdrtksr� sg‘m�
sgd�rs‘mc‘qc�BdmsqhLn�‘m‘kxrdr+� hm� sg‘s� hs�odqlhsr�‘�chqdbs�bnlo‘qhrnm�ne�bdmsq‘khsx�
o,u‘ktdr-�stdrd�o,u‘ktdr�gdko�‘rrdrr�sgd�rs‘shrshb‘k�rhfmh›b‘mbd�ne�sgd�lnshe�vhsghm sgd�
bdmsq‘k�qdfhnm�ne�hsr�cdsdbsdc�ahmchmf�dmqhbgldmsˇ‘�rsqnmf�hmchb‘snq�ne�chqdbs�CM@�
ahmchmf  Z45\-�Vd�nesdm�nardqudc�sgd�dwodbsdc�ntsbnldr� enq�l‘mx�qdokhb‘sdr�ne�bnm,
udmshnm‘k� BdmsqhLn� qtmr� vhsg� cd mnun� lnsher+� rtbg� ‘r� vhsg� B.DAOβ  ’Ehfr- 0� ‘mc� 1(�
‘mc�YEO46 ’@cchshnm‘k�›kd 09�Ehf-�R4(-�Vd�dmbntmsdqdc�hmrs‘mbdr+�gnvdudq+� hm�vghbg�
cd mnun�BdmsqhLn�‘m‘kxrdr�chc�mns�rgnv�sgd�dwodbsdc�lnshe�ahmchmf�oqdedqdmbd-�sthr�
nbbtqqdc� enq�b,Lxb�‘mc� enq�‘� rl‘kk� rtards�ne�YEO46�BdmsqhLn�qdrtksr�odqs‘hmhmf� sn�
cd  mnun� lnsher+� cdrohsd� sgd� gxonsgdrhr� sdrshmf� qnatrskx� bnqqnanq‘shmf� hsr� dwodbsdc�
oqdedqdmbd�enq�tmldsgxk‘sdc�CM@ ’@cchshnm‘k�›kd 09�Ehf-�R1(-�Nudq‘kk+�ntq�gxonsgdrhr�
sdrshmf�eq‘ldvnqj�‘kknvr�enq�‘�lnqd�‘bbtq‘sd�bnlo‘qhrnm�sg‘m�‘�chqdbs�‘rrdrrldms�ne�
cd mnun�lnsher+�vghbg�vntkc�ad�kdrr�vdkk,bnmsqnkkdc�enq�sdbgmhb‘k�ah‘rdr-

Oqhnq� sn� ntq� hmsqnctbshnm� ne� sgd� dwo‘mcdc� dohfdmdshb� ‘kog‘ads� bnmbdos+� hs� v‘r� mns�
onrrhakd�sn�odqenql�chqdbs+�mnm,rtardptdms�‘m‘kxrdr�sn�‘rrdrr�lnch›dc�a‘rdr�khjd�4lB�
hm� lnsher� sg‘s� kdudq‘fd� rs‘mc‘qc� ‘kfnqhsglr� ’rtbg� ‘r� enq� lnshe� dktbhc‘shnm(� nq� dwhrshmf�
dmfhmddqhmf� ’rtbg� ‘r� bnloqdgdmrhud� ‘m‘kxrhr� ohodkhmdr(-� Vghkd� rnld� ne� sgd� sq‘mrbqho,
shnm� e‘bsnqr� dw‘lhmdc� g‘c� oqduhntrkx� jmnvm� oqdedqdmbdr� enq� lnch›dc� nq� tmlnch›dc�
bxsnrhmdr+� sgd� lnsher� entmc� gdqd� ‘qd+� hm� ddbs+� bnlokdsdkx� mdv+� ctd� sn� sghr� dwo‘mcdc�
‘kog‘ads�‘kknvhmf�sgd�inhms�bnmrhcdq‘shnm�ne�bxsnrhmd�lnch›b‘shnm�rs‘str�‘mc�ltkshokd,
a‘rd�rdptdmbd�rodbh›bhsx-

Vhsgnts�sgd�dwo‘mrhnm�ne�sgd�‘kog‘ads+�nmd�b‘mmns�chqdbskx�trd�lnsher�sn�rd‘qbg�enq�mnq�
chrshmfthrg�adsvddm�‘mx�tmlnch›dc�nq�lnch›dc�a‘rdr-�@r�rtbg+�ntq�‘m‘kxrdr�‘mc�lnsher�
qdrtks�chqdbskx� eqnl�sghr�dwo‘mrhnm+�‘mc�‘kk�ntq�qdrtksr�cdlnmrsq‘sd�pt‘msh›dc�dktbhc‘,
shnm�ne�dwo‘mcdc�‘kog‘ads�lnsher-�Nmd�b‘m�rdd�sghr�lnrs�dlog‘shb‘kkx�hm�ntq�u‘khc‘shnm�
qdrtksr+�vgdqd�vd�rgnv�sg‘s�vd�b‘m�chqdbskx�cdsdbs�lnsher�odqs‘hmhmf�sn�antmc�bgqnl‘shm�
eq‘bshnmr�rodbh›b‘kkx�bnms‘hmhmf�sgd�oqdchbsdc�lnch›b‘shnm�ne�hmsdqdrs ’Ehf- 4(-

U‘qhntr�ahnbgdlhb‘k�bnlokdwhshdr�hmbqd‘rd�sgd�chffbtksx�ne�l‘oohmf�bxsnrhmd�lnch›,
b‘shnmr-�stdrd�bnlokdwhshdr�hmbktcd�rsq‘mc�ah‘rdr Z8\+�onotk‘shnmr�ne�bdkkr�vhsg�chdqdms�
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lnch›b‘shnmr�‘s�sgd�r‘ld�knbtr+�‘mc�gdlh,ldsgxk‘shnm Z56\-�Ntq�trd�ne�L‘whltl�Khjd,
khgnnc� Ldsgxk‘shnm� Kdudkr� ’LKLK( Z57\� sn� oqnuhcd� bnmrhrsdms� drshl‘snqr� ne� lnch›b‘,
shnm+�ntq�qdk‘shud�dmsqnox�mnql‘khy‘shnm+�‘mc�ntq�bnmsqnkkdc�gxonsgdrhr�sdrshmf�‘ooqn‘bg�
‘kk�gdko�sn�lhmhlhyd�sgd�hlo‘bs�ne�sgdrd�bg‘kkdmfdr-

Bxsnrhmd� lnch›b‘shnmr� nbbtq� lnrs� eqdptdmskx� ‘s� BoF� chmtbkdnshcdr-� Mdudqsgdkdrr+�
mnm,BoF�4lB�mtbkdna‘rdr�rshkk�dwhrs+�o‘qshbtk‘qkx�hm�lDRBr Z58+�6/\- Vhsghm�‘�onotk‘,
shnm�ne�bdkkr+� ‘s�‘�fhudm� knbtr+�tmlnch›dc�mtbkdna‘rdr�‘mc�chdqdms�jhmcr�ne�lnch›dc�
mtbkdna‘rdr�nesdm�bn,nbbtq Z8\-

Ntq� ldsgncr� dmrtqd� sgd� bnloqdgdmrhud� ‘m‘kxrhr� ne� mnm,BoF� lnch›b‘shnmr-� Vghkd�
sghr� b‘m� qdrtks� hm� rnld� lnch›dc� gxonsgdrdr� adhmf� tmkhjdkx� sn� nbbtq� hm� rnld� bdkk�
sxodr+�vd�b‘m�rshkk�du‘kt‘sd�‘mc�rbnqd� sgnrd�gxonsgdrdr� hm�‘m�tmah‘rdc�‘mc�shrrtd,rod,
bh›b� l‘mmdq-�stdqdenqd+� rnld� lnsher� rgnvm� l‘x� ad� tmkhjdkx� sn� nbbtq� ats� vhkk� trt‘kkx�
sdmc�sn�g‘ud�rbnqdr�md‘q /-�Nmd�b‘m�hmsdqoqds�rtbg�rbnqdr�‘r�‘�vd‘j�oqdedqdmbd+�rgntkc�
sg‘s�lnshe�ad�oqdrdms-�Ntq�CM@lnc�c‘s‘a‘rd�b‘s‘knftdr� sgdrd�‘mc�l‘mx�nsgdq�CM@�
lnch›b‘shnmr Z60\-

Vd�rtrodbs� sg‘s� sgd� hm‘ahkhsx�ne�cd mnun�‘m‘kxrdr� sn� qdud‘k�lnch›dc�ahmchmf�oqdedq,
dmbdr�oqhl‘qhkx�‘qhrdr�eqnl�adhmf�tm‘akd�sn�hmsdfq‘sd�lnch›dc�‘mc�tmlnch›dc�lnsher-�
Ntq� cd mnun� ‘m‘kxrdr� b‘mmns� bnlodmr‘sd� enq� sgd� k‘qfd� chdqdmbdr� hm� lnch›dc� udqrtr�
tmlnch›dc�a‘bjfqntmc�eqdptdmbhdr-�Cd mnun�‘m‘kxrhr�hmunkudr�rnld�enql�ne�noshlhy‘,
shnm�nq�gdtqhrshb�rdkdbshnm�ne�rhsdrˇ‘m�hmgdqdmskx�u‘qh‘akd�oqnbdrr-�Lnch›dc�lnsher�g‘ud�
o‘qshbtk‘q� bg‘q‘bsdqhrshbr� sg‘s� chdq� eqnl� lnrs� tmlnch›dc� lnsher-� Lnrs� mns‘akx+� sgdx�
mdbdrr‘qhkx�chdq�eqnl�sgd�nudq‘kk�‘mc�khjdkx�knb‘k�rdptdmbd�a‘bjfqntmcr+�‘r�‘�qdrtks�ne�
sgd� knv� eqdptdmbx� ne� lnch›b‘shnmr-� Bnmudqrdkx+� ‘m� tmlnch›dc� fdmnld� rdptdmbd� g‘r�
‘� bnlo‘q‘akx� tmhenql� mtbkdna‘rd� a‘bjfqntmc+� ‘mc� tmlnch›dc� lnsher� trt‘kkx� ‘ood‘q�
vhsghm�knb‘k�rdptdmbd�ne�ghfgkx�rhlhk‘q�oqnodqshdr�sn�sgd�lnsher�sgdlrdkudr Z61\-�@bbnqc,
hmfkx+�vhsgnts�rodbh›b‘kkx�‘bbntmshmf�enq�sgdrd�bnmentmcr+�lnch›dc�lnsher�b‘m�fds�knrs�
vhsghm�‘�a‘bjfqntmc�ne�hqqdkdu‘ms�tmlnch›dc�lnsher�nq�nmd�lhfgs�mns�›mc�bnlo‘q‘akd�
rdsr�ne�lnsher-�@krn+�lnch›dc�lnsher�sg‘s�‘�cd mnun�‘m‘kxrhr�›mcr�lhfgs�mns�ad�bnlo‘,
q‘akd�sn�‘mx�tmlnch›dc�bntmsdqo‘qs-�sthr�l‘x�‘qhrd�eqnl�sgd�onsdmsh‘k�o‘hqr�ne�lnsher�
g‘uhmf�rtars‘msh‘kkx�chdqdms�kdmfsgr+�nesdm�vhsg�sgd�lnch›dc�lnsher�g‘uhmf�rhfmh›b‘mskx�
rgnqsdq�kdmfsg-�Bnlo‘qhmf�lnsher�g‘uhmf�rdptdmbd�oqnodqshdr�sg‘s�nesdm�hmchb‘sd�‘�onnq,
pt‘khsx�lnshe�‘krn�qdl‘hmr�chffbtks-�stdrd�oqnodqshdr� hmbktcd�qdodshshntr�lnsher+�nq�n,
s‘qfds�lnsher+�rtbg�‘r�yhmfdqrˇbnllnm�bnms‘lhm‘ms�lnsher�rhlhk‘q�sn�BSBE+�DSR+�ITM+�
‘mc�SG@O00 Z62\-�Gxonsgdrhr�sdrshmf+�vhsg�qdk‘shud�dmsqnox�mnql‘khy‘shnm+�b‘m�lhshf‘sd�
sgdrd�bnmbdqmr-�Onrrhakx+�gnvdudq+�vd�nesdm�rhlokx�nardqud�anm‘�›cd+�ats�mnm,b‘mnmh,
b‘k+�lnsher-�Mnm,b‘mnmhb‘k�ahmchmf�rhsdr�g‘ud�e‘q�lnqd�‘atmc‘mbd�‘mc�hlonqs‘mbd�sg‘m�
fdmdq‘kkx�‘ooqdbh‘sdc Z63\-�stdqdenqd+�vghkd�ntq�‘ooqn‘bg�b‘m�xhdkc�ahnknfhb‘kkx�qdkdu‘ms�
lnch›dc� cd mnun� lnsher+� nmd� rgntkc� mns� qdkx� rnkdkx� nm� sgdrd� lnsher&� ahmchmf� oqdedq,
dmbdr�sn�bnmbktrhudkx�drs‘akhrg ‘�e‘bsnq&r�oqdedqdmbd�enq�lnch›dc�CM@-�Ntq�gxonsgdrhr�
sdrshmf� ‘ooqn‘bg+� gnvdudq+� gdkor� lhshf‘sd� sgd� ‘anud� ah‘rdr+� ‘kknvhmf� enq� lnqd� qnatrs�
bnlo‘qhrnmr-

Ntq�ldsgnc� hr� qnatrs� hm� sgd� e‘bd�ne�o‘q‘ldsdq�odqstqa‘shnmr-�stdqd�dwhrsr�‘m� hmgdq,
dms� sq‘cd,n� adsvddm� ‘� knvdq� ‘mc� ghfgdq� lnch›b‘shnm� b‘kkhmf� sgqdrgnkc-� std� knv�
sgqdrgnkc�l‘x�xhdkc�lnqd�lnch›dc� knbh�ats�onsdmsh‘kkx� hmsqnctbd� e‘krd�onrhshudr+�vghkd�
‘�ghfgdq�sgqdrgnkc�l‘x�oqnud�snn�rsqhmfdms�sn�cdsdbs�lnch›dc�a‘rd�ahmchmf�oqdedqdmbdr-�
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Mnmdsgdkdrr+� dwo‘mcdc,‘kog‘ads� lnshe� ‘m‘kxrhr� ‘bqnrr� ‘� aqn‘c� q‘mfd� ne� lnch›dc� a‘rd�
b‘kkhmf�sgqdrgnkcr�bnmrhrsdmskx�kdc�sn�sgd�r‘ld�dwodbsdc�qdrtksr+�‘bqnrr�sgqdd�sq‘mrbqho,
shnm� e‘bsnqr�‘mc�‘�mtladq�ne�BgHO,rdp�‘mc�ahrtk›sd� rdptdmbhmf� qdokhb‘sdr� ’@cchshnm‘k�
›kd 09� Ehf-� R1(-� Vd� rdkdbsdc� ‘� knvdq� sgqdrgnkc� ne /-2+� a‘rdc� oqhl‘qhkx� nm� sgd� nardqu‘,
shnm� ne� hmbqd‘rdc� u‘qh‘mbd� ‘mc� cdbqd‘rdc� ‘oo‘qdms� oqdedqdmbd� enq� tmldsgxk‘sdc� CM@�
enq�b,Lxb�adknv�sghr�sgqdrgnkc+�‘bqnrr�ltkshokd�qdokhb‘sdr�’@cchshnm‘k�›kd 09�Ehf-�R1(-�Vd�
‘krn�rdkdbsdc�‘m�toodq�sgqdrgnkc�ne /-6+�a‘rdc�oqhl‘qhkx�nm�sgd�q‘ohc�cdbqd‘rd�hm�qdk‘shud�
‘ffmhsx�enq�ldsgxk‘sdc�nudq�tmldsgxk‘sdc�lnsher�hm�YEO46 ’Ehf- 2(�‘mc+�sn�‘�kdrrdq�dwsdms+�
B.DAOβ ’@cchshnm‘k�›kd 09�Ehf-�R3(-�Etqsgdqlnqd+�lnch›b‘shnm�ne�od‘j�b‘kkhmf�rsqhmfdmbx�
enq�‘�rds�ne�YEO46�c‘s‘rdsr�chc�mns�mdf‘shudkx�hlo‘bs�ntq�‘ahkhsx�sn�cdsdbs�sgd�‘ffmhsx�ne�
YEO46�enq�ldsgxk‘sdc�CM@ ’@cchshnm‘k�›kd 09�Ehf-�R2(-
std�bnmrhrsdmbx�ne�ntq�bnmsqnkr�’b,Lxb+�YEO46+�‘mc�B.DAOβ(�oqnuhcdr�bnm›cdmbd�hm�

sgd� ‘ahkhsx� ne� ntq� ldsgnc� sn� cdsdbs� ‘mc� ‘bbtq‘sdkx� bg‘q‘bsdqhyd� sgd� ddbs� ne� lnch›dc
CM@�nm�sq‘mrbqhoshnm�e‘bsnq�ahmchmf-�Vd�‘ookhdc�ntq�ldsgnc�sn�‘�chudqrd�‘qq‘x�ne�BgHO,
rdp�c‘s‘�hm�nqcdq�sn�hcdmshex�ahnknfhb‘kkx�ld‘mhmfetk�ahmchmf�oqdedqdmbdr-�Vd�vdqd�‘krn�
‘akd�sn�bnm›ql�NBS3�ahmchmf�oqdedqdmbdr+�ax�fdmdq‘shmf�mdv�dwodqhldms‘k�c‘s‘-

Vd� entmc� sg‘s� lnsher� nesdm� dmqhbgdc� enq gdlh,lnch›dc+� ‘r� noonrdc� sn� bnlokdsdkx�
lnch›dc�ahmchmf�rhsdr-�stdrd�gdlh,lnch›dc�lnsher�nesdm�g‘c�lnqd�bdmsq‘k�dmqhbgldms+�
‘r�ld‘rtqdc�ax�BdmsqhLn+�sg‘m�sgnrd�vhsg�bnlokdsd�lnch›b‘shnm�ne�‘�bdmsq‘k�BoF�chmt,
bkdnshcd ’Ehfr- 0 ‘mc 1(-�sthr�‘ood‘qr�rtqoqhrhmf+�adb‘trd�hm uhsqn�dwodqhldmsr g‘ud�cdl,
nmrsq‘sdc�sg‘s�d‘bg�lnch›b‘shnm�trt‘kkx�g‘r�‘m�‘cchshud�ddbs�enq�sq‘mrbqhoshnm�e‘bsnqr�
sg‘s�oqdedq�lnch›dc�CM@+�qdrtkshmf�hm�bnlokdsdkx�lnch›dc�lnsher�g‘uhmf�sgd�fqd‘sdrs�
‘ffmhsx  Z10+� 13\-�sthr� lhfgs� hlokx� sg‘s� sgd� gdlh,ldsgxk‘sdc� lnsher� ‘qhrd� eqnl� sdbgmh,
b‘k� ‘qshe‘bsr+� dhsgdq� hm� sgd� ahrtk›sd� rdptdmbhmf� c‘s‘� nq� eqnl� sgd� ldsgncr� trdc-� @ksdq,
m‘shudkx+� sgd� gdlh,ldsgxk‘shnm� dudmsr� vd� cdsdbs� l‘x� ‘qhrd� eqnl� ‘rxlldsqhb� ahmchmf�
‘ffmhshdr�ne�sq‘mrbqhoshnm�e‘bsnqr�enq�4lB�’‘mc�4glB(-�YEO46+�enq�dw‘lokd+�g‘r�jmnvm�
‘rxlldsqhb�qdbnfmhshnm�ne�4lB+�vhsg�mdf‘shud�rsq‘mc�ldsgxk‘shnm�lnqd�hlonqs‘ms�sg‘m�
onrhshud�rsq‘mc�ldsgxk‘shnm�hm�sgd�TGCCGC�lnshe Z13\-�Hm�‘cchshnm+�sgdqd�dwhrsr�duhcdmbd�
enq�‘�oqdedqdmbd�enq�gdlh,ldsgxk‘shnm�ne�sgd�B.DAO�g‘ke,rhsd�|GmAA Z5/\-�stdqdenqd+�sgd�
gdlh,ldsgxk‘sdc�lnsher�nardqudc�hm�rnld�ne�ntq�‘m‘kxrdr+�drodbh‘kkx� enq�B.DAOβ+�l‘x�
qdoqdrdms�anm‘�›cd�oqdedqdmbdr-�sthr�vntkc�‘bbnqc�vhsg�rhlhk‘q�›mchmfr�hm�‘m�hmcdodmc,
dms�‘m‘kxrhr Z31\-�Mdudqsgdkdrr+�etqsgdq�vnqj�hr�mddcdc�sn�cdsdqlhmd�vgdsgdq�sgd�gdlh,
ldsgxk‘sdc�lnsher�vd�chrbnudq�qdfidbs�‘m�‘bst‘k�ahnknfhb‘k�oqdedqdmbd-
stdqd�dwhrs�edv�ghfg,pt‘khsx�rhmfkd,a‘rd�qdrnktshnm�c‘s‘rdsr�ne�4glB+�4eB+�‘mc�4b‘B-�

Vd�g‘c�oqduhntrkx�‘ssdlosdc�‘m‘kxrdr�trhmf�CM@�lnch›b‘shnm�c‘s‘�sg‘s�chc�mns�g‘ud�
rhmfkd,a‘rd�qdrnktshnm+�rtbg�‘r�eqnl�‘rr‘xr�khjd�ldsgxk‘shnm�CM@�hlltmnoqdbhohs‘shnm�
’LdCHO( Z64\+�sg‘s�chc�mns�dloknx�rhmfkd,a‘rd�qdrnktshnm�ldsgncr Z65\-�@�k‘bj�ne�rhmfkd,
a‘rd�qdrnktshnm�l‘jdr� hs�chffbtks� sn�bqd‘sd�‘�chrbqdsd�fdmnld�rdptdmbd�vhsg�‘� qd‘rnm,
‘akd�‘atmc‘mbd�ne�sgd�lnch›b‘shnm�tmcdq�bnmrhcdq‘shnm�vhsgnts�ah‘rhmf�sgd�rdptdmbd-�
sthr�l‘jdr�cnvmrsqd‘l�‘m‘kxrdr�ne�sq‘mrbqhoshnm�e‘bsnq�ahmchmf�tmhmenql‘shud-�stdqd,
enqd+� hs� hr� drrdmsh‘k� sn� g‘ud� rhmfkd,a‘rd� qdrnktshnm� c‘s‘+� enq� ‘mx� lnch›b‘shnmr� sg‘s� nmd�
vhrgdr�sn�‘m‘kxyd-�@cchshnm‘kkx+�l‘mx�rhmfkd,a‘rd�qdrnktshnm�c‘s‘rdsr�trd�rnld�enql�ne�
qdctbdc�qdoqdrdms‘shnm�‘ooqn‘bg�sg‘s�dmqhbgdr�BoFr+�adb‘trd�sghr�‘kknvr�rdptdmbhmf�‘s�
qdctbdc�cdosg+�vghkd�rshkk�b‘ostqhmf�l‘mx�CM@�lnch›b‘shnmr-�std�trd�ne�qdctbdc�qdo,
qdrdms‘shnm�ahrtk›sd�rdptdmbhmf ’QQAR( c‘s‘�b‘m�kd‘c�sn�bnmentmchmf�e‘bsnqr+�ctd�sn�sgd�
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mnm,tmhenql� chrsqhatshnm� ne� ldsgxk‘sdc� rhsdr� rtqudxdc-� @bbnqchmfkx+� vd� qdbnlldmc�
‘unhchmf�rhlhk‘q�dmqhbgldms�‘ooqn‘bgdr�enq�trd�vhsg�ntq�eq‘ldvnqj-
std�BgHO,rdp�c‘s‘�vd�trdc�vdqd�mns�fdmdq‘sdc�hm�sgd�r‘ld�bdkk�sxod�‘r�sgd�VFAR�‘mc�

nwVFAR�c‘s‘-�Vghkd�bdkk sxod�rodbh›bhsx�lhfgs�b‘trd�bnmentmchmf�ddbsr+�vd�bnmrhrs,
dmskx�nardqudc�sgd�dwodbsdc�oqdedqdmbdr�hm�sq‘mrbqhoshnm�e‘bsnq�ahmchmf�enq�sgd�dwodbsdc�
lnch›b‘shnm�‘ffmhshdr�‘bqnrr�ltkshokd�BgHO,rdp�qdokhb‘sdr+�nesdm�hm�chdqdms�bdkk�sxodr-�
stdqdenqd+�vd�dwodbs�sg‘s�trhmf�BgHO,rdp�‘mc�VFAR�c‘s‘�eqnl�chdqdms�bdkk�sxodr�vhkk�
kd‘c�sn�ld‘mhmfetk�qdrtksr-

@ksgntfg�vd�oqdcnlhm‘mskx�nardqudc�sgd dwodbsdc�sq‘mrbqhoshnm�e‘bsnq�ahmchmf�oqde,
dqdmbdr+� hm� rnld� khlhsdc� hmrs‘mbdr� vd� chc� mns-� Enq� dw‘lokd+� vd� entmc� sg‘s� TRE0� ‘mc�
TRE1� ‘ood‘q� sn� g‘ud� ‘� rtards� ne� 4lB,� ‘mc� 4glB,oqdedqqhmf� lnsher  ’Ehf-  3C(-� sthr�
bnmsq‘chbsr� oqduhntr� hm uhsqn� vnqj  Z66\+� vghbg� rgnvdc� sg‘s� TRE0� oqdedqr� sn� ahmc� mdh,
sgdq�4lB�mnq�4glB-�@cchshnm‘kkx+� sgd� r‘ld�rstcx� rtffdrsdc� sg‘s�vghkd�SBE2+�‘� sq‘m,
rbqhoshnm�e‘bsnq�qdk‘sdc�sn�TRE0�‘mc�TRE1+�b‘m�tmcdqfn�‘�bnmenql‘shnm‘k�rghes�sn�ahmc�
sn�4glB+�TRE0�b‘mmns-�std� hm uhsqn�vnqj� k‘qfdkx�cdqhudc� eqnl�rsqtbstq‘k�oqdedqdmbdr+�
gnvdudq9� hs� 'nmkx� enbtrdc� nm� sgd� lnrs� nauhntr+� rsdqhb� ‘mc� gxcqnfdm� anmchmf� ddbsr---
Zlnqd\�bnlokdw�ldsgncr�‘qd�qdpthqdc�sn�dwok‘hm�Zsgdhq\�rtaskdq�Zoqnsdhm�ahmchmf�lhbqn,
‘qq‘x\� qdrtksr„  Z66\-� Mnmdsgdkdrr+� hm� sgdhq� c‘s‘+� rnld� ne� sgd� B� udqrtr� 4glB� ‘mc� 4lB�
udqrtr�4glB�y,rbnqd�oknsr�cdohbs�‘�edv�rhfmh›b‘ms�lnshe�o‘hqr�vhsg�md‘q�dpt‘k�oqdedqdmbd�
enq�udqrtr�‘f‘hmrs�gxcqnwxldsgxk‘shnm-�sthr�hmchb‘sdr�sg‘s�sgdhq�lnqd�fdmdq‘k�bnmbktrhnm�
l‘x�mns�‘bbtq‘sdkx�rtl�to�‘kk�ne�sgdhq�c‘s‘�dhsgdq:�ntq�qdrtksr�‘qd�lnqd�hm�‘bbnqc�sg‘m�hs�
vntkc�‘ood‘q�‘s�›qrs�fk‘mbd-

Ntq� qdrtksr� enq� TRE0� nmkx� g‘c� ‘� rhmfkd� vd‘jkx� onrhshud,rbnqhmf� lnshe� bnms‘hmhmf� ‘�
gxcqnwxldsgxk‘sdc� a‘rd9�AAAhYAmA-�sthr� lnshe� g‘c� nmkx� ‘� rkhfgs� oqdedqdmbd� sn� ahmc�
nudq�hsr�tmlnch›dc�bntmsdqo‘qs-�sthr�oqdedqdmbd�l‘x�hmrsd‘c�g‘ud�‘qhrdm�oqhl‘qhkx�eqnl�
sgd�ldsgxk‘sdc�a‘rd�md‘q�sgd�dmc�ne�sgd�lnshe-�std�knv�rbnqd�lhfgs�hmchb‘sd�sg‘s�sgdqd�hr�
mn�rsqnmf�oqdedqdmbd:� hs�bntkc�‘krn�rtffdrs�‘�sdbgmhb‘k�‘qshe‘bs-�@kk�ntq�nsgdq�lnch›dc,
oqdedqqhmf�lnsher�enq�TRE0�oqdedqqdc�sn�ahmc�hm�‘�ldsgxk‘sdc�bnmsdws+�vhsg lnrs�rgnv,
hmf� nmkx� vd‘j� oqdedqdmbdr-�sthr� rsnnc� hm� bnmsq‘rs� sn� sgd� l‘mx� ldsgxk‘sdc� lnsher� sg‘s�
rgnvdc�rsqnmf�oqdedqdmbdr�enq�sgdhq�tmlnch›dc�bntmsdqo‘qsr-�Nudq‘kk+�sgdrd�qdrtksr�rtf,
fdrs�sg‘s�mns�‘kk�TRE0�lnsher�sdmc�sn�ahmc�hm�tmlnch›dc�bnmsdwsr+�dudm�he�lnrs�ne�sgdl�
l‘x�cn� rn-�TRE1+�gnvdudq+�g‘r� ‘�mnm,mdfkhfhakd�mtladq�ne�lnsher� sg‘s� ‘ood‘q�‘akd� sn�
ahmc�hm�‘�gxcqnwxldsgxk‘sdc�bnmsdws+�g‘uhmf�4glB�lnsher�sg‘s�rbnqdc�‘anud ydqn-

Ntq� khlhsdc� ‘rrdrrldms� ne� sq‘mrbqhoshnm� e‘bsnq� oqdedqdmbdr� ‘bqnrr� chdqdms� e‘lh,
khdr�chc�mns�xhdkc�bkd‘q�bnmbktrhnmr-�Cdrohsd�oqduhntr�›mchmfr� enq� rodbh›b� e‘lhkhdr+� khjd�
aGKG e‘bsnqr�sdmchmf�sn�oqdedq�sn�ahmc�sn�tmlnch›dc�CM@ Z16fl20\+�lnrs�bnmbktrhnmr�
hm�sghr�‘qd‘�‘qd�‘lahftntr Z3/fl31+�67\-�Nmd�qd‘rnm�enq�sghr�hr�sgd�chdqdms�lnshe�fqntor�
sg‘s� oqdedq� tmldsgxk‘sdc� udqrtr� ldsgxk‘sdc� ahmchmf� enq� l‘mx� sq‘mrbqhoshnm� e‘bsnqr-�
sthr� sdmcr� sn�bnmentmc�ahm‘qx�b‘sdfnqhy‘shnm�dudm� enq� hmchuhct‘k� sq‘mrbqhoshnm� e‘bsnqr-�
@bqnrr ‘� vgnkd� e‘lhkx� ne� sq‘mrbqhoshnm� e‘bsnqr+� l‘jhmf� sghr� ahm‘qx� b‘kk� adbnldr� dudm�
lnqd� chffbtks-� Dudm� bknrdkx� qdk‘sdc� sq‘mrbqhoshnm� e‘bsnqr+� khjd� TRE0.1+� nesdm� g‘ud� che,
edqdms�cdfqddr�ne�oqdedqdmbdr�‘mc�u‘qh‘akd�lnsher-�@�rdbnmc�qd‘rnm� hr�nardqu‘shnm�ah‘r�
vhsg�qdf‘qcr�sn�sq‘mrbqhoshnm�e‘bsnqr�enq�vghbg�nmd�b‘m�›mc�ahmchmf�c‘s‘-�stdqd�hr�‘�o‘q,
shbtk‘q�cdokdshnm�ne�ahmchmf�c‘s‘� enq� sgd� k‘qfd�mtladq�ne�yhmb�›mfdq� sq‘mrbqhoshnm� e‘b,
snqr-�sthr�ah‘r�l‘x�‘bbntms+�‘s�kd‘rs�o‘qsh‘kkx+�enq�sgd�nesdm�nardqudc�fqd‘sdq�mtladq�ne�
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tmlnch›dc,oqdedqqhmf�e‘bsnqr Z1/+�25\-�Enq�‘m�tmah‘rdc�‘rrdrrldms�ne�sq‘mrbqhoshnm�e‘b,
snqr�‘bqnrr�e‘lhkhdr+�vd�mddc�c‘s‘�nm�‘�kdrr�ah‘rdc�rds�ne�sq‘mrbqhoshnm�e‘bsnqr Z25+�68+�7/\-
std�LDLD�Rthsd&r Z37\�mdv�btrsnl�‘kog‘ads�b‘o‘ahkhsx�odqlhsr� etqsgdq�cnvmrsqd‘l�

‘m‘kxrdr� ne� lnch›dc� lnsher-� Ntq� btrsnl� ‘kog‘ads� hr� oqnuhcdc� snfdsgdq� vhsg� sghr� rnes,
v‘qd� ‘mc� hr� ‘u‘hk‘akd� ansg� eqnl� sgd� LDLD� Rthsd� vdao‘fd� ‘mc� ‘r� sgd� rs‘mc‘knmd�
MEME::Alphabet� o‘bj‘fd-� Enq� dw‘lokd+� nmd� b‘m� ›mc� hmchuhct‘k� lnshe� nbbtqqdmbdr�
vhsg�Ehmc�Hmchuhct‘k�Lnshe�Nbbtqqdmbdr�’EHLN( Z70\�nq�bnmctbs�o‘sgv‘x�‘m‘kxrdr�vhsg�
Fdmd�Nmsnknfx� enq�LNsher� ’FNLN(  Z71\-�@ksdqm‘shudkx+�nmd�b‘m�trd�EHLN�qdrtksr� enq�
o‘sgv‘x�‘m‘kxrdr�sgqntfg�snnkr�khjd�Fdmnlhb�Qdfhnmr�Dmqhbgldms�ne�@mmns‘shnmr�Snnk�
’FQD@S( Z72\�nq�Ahnknfhb‘k�Dmqhbgldms�ne�Ghccdm�Rdptdmbd�S‘qfdsr�’ADGRS( Z73\-�Enq�
etqsgdq� hmsdqoqds‘shnm� ne� sgd� qdrtksr+� nmd� b‘m� trd� cnvmrsqd‘l� o‘sgv‘x� ‘m‘kxrhr� snnkr+�
rtbg�‘r�Dmqhbgldms�L‘o Z74+�75\-�sthr�odqlhsr�hmedqdmbd�ne�hlokhb‘sdc�fdmnlhb�qdfhnmr�
‘mc�ahnknfhb‘k�o‘sgv‘xr-

Vd� cdrhfmdc� ‘kk� ne� ntq� rnesv‘qd� rn� sg‘s� nsgdqr� b‘m� qd‘chkx� dwsdmc� ntq� ‘ooqn‘bg� sn�
‘cchshnm‘k� CM@� lnch›b‘shnmr-� Sdbgmnknfx� mnv� ‘kknvr� sgd� cdsdbshnm� ne� ‘� mtladq� ne�
CM@� lnch›b‘shnmr  Z60\� ‘s� ghfg� qdrnktshnm+� rtbg� ‘r� 4,gxcqnwxldsgxktq‘bhk� ’4glT(+�
4,enqlxktq‘bhk� ’4eT(+� 7,nwnft‘mhmd� ’7,nwnF(+� ‘mc� 5,ldsgxk‘cdmhmd� ’5l@(+� l‘mx�
ne� vghbg� nbbtq� hm� chudqrd� nqf‘mhrlr  Z76fl78\-� Vd� oqnuhcd� qdbnlldmc‘shnmr� enq� sgd�
mnldmbk‘stqd�ne�sgdrd�lnch›dc�mtbkdna‘rdr+�‘lnmf�nsgdqr ’@cchshnm‘k�›kd 19�@oodmchw�
@� Z8/+� 80\(-� Vd� trdc� sgdrd� qdbnlldmc‘shnmr� hm� ntq� c‘s‘a‘rd� ne� CM@� lnch›b‘shnmr+�
CM@lnc  Z60\-�std�Fkna‘k�@kkh‘mbd� enq�Fdmnlhbr�‘mc�Gd‘ksg� ’F@3FG(  Z81\�g‘r�‘krn�
‘cnosdc�sgdrd�qdbnlldmc‘shnmr�enq�trd�hm�rdptdmbd�‘khfmldms.l‘o�’R@L(�‘mc�ahm‘qx�
‘khfmldms.l‘o�’A@L(�enql‘sr Z82\-

Enq�qdoqdrdms‘shnm�ne�rdptdmbd�c‘s‘�vhsg�lnch›b‘shnmr�‘r�hmots�sn�mdtq‘k�mdsvnqj�‘qbgh,
sdbstqdr+�nmd�bntkc�trd�ntq�dwo‘mcdc ‘kog‘ads-�Nmd�bntkc�trd�sghr�enq�dhsgdq�lnch›dc�lnshe�
dktbhc‘shnm�nq�enq�nudq‘kk�bk‘rrh›b‘shnm�ne�‘�sq‘mrbqhoshnm�e‘bsnq&r�oqnodmrhsx�sn�ahmc�lnch,
›dc�a‘rdr-�M‘hudkx+�nmd�bntkc�dmbncd�sgd�dwo‘mcdc�dohfdmdshb�‘kog‘ads�ax�rhlokx�dwsdmc,
hmf�sgd�rs‘mc‘qc�nmd,gns�CM@�dmbnchmf+�‘r�knmf�trdc�hm�lnshe�dktbhc‘shnm Z83\+�sn�‘cc�ntq�
‘cchshnm‘k�rxlankr-�Vhsgnts�‘cchshnm‘k�bg‘mfdr+�gnvdudq+�vd�vntkc�mns�qdbnlldmc�sghr�
‘ooqn‘bg�adb‘trd�ne�sgd�rtars‘msh‘k�chro‘qhsx�hm�lnch›dc�a‘rd�eqdptdmbhdr-

Enq�qdoqdrdmshmf�dwo‘mcdc�dohfdmdshb�‘kog‘ads�c‘s‘+�vd�vntkc�rtffdrs�trhmf�‘m�‘ooqn‘bg�
vgdqd�rhfmh›b‘mskx�knvdq�eqdptdmbx�ne�lnch›dc�a‘rdr�bnlo‘qdc�sn�tmlnch›dc�g‘r�‘�knvdq�
hlo‘bs-�Nmd�lhfgs�hmrsd‘c�dmbncd�‘kk�mtbkdna‘rdr�‘r�udbsnqr�qdoqdrdmshmf�sgdhq�etmbshnm‘k�
fqntor+� ‘r� qdbdmskx� cnmd� hm� ‘� rhlhk‘q� tmlnch›dc� bnmsdws  Z84\-� @ksdqm‘shudkx+� nmd� lhfgs�
‘c‘os�qdbdms�vnqj�vghbg�cdrhfmdc�›ksdqr�sn�bqd‘sd�ro‘qrd�bncdr+�rhlhk‘q�sn�hl‘fdr+�sg‘s�b‘m�
ddbshudkx� dmbncd� CM@� lnsher  Z85\-�sthr� vnqj� bnmrsqtbsr� sgd� dmbnchmf� eqnl� OVLr+� ‘r�
vd�cn�enq�tmlnch›dc�a‘rdr-�Hs�trdr�‘�nmd,gns�dmbnchmf�enq�CM@+�ats�rgntkc�‘kknv�enq�sgd�
hmbnqonq‘shnm�ne�‘ksdqdc�a‘bjfqntmc�eqdptdmbhdr-�stdrd�‘ooqn‘bgdr�khjdkx�g‘ud�lnqd�qdrhk,
hdmbd�sn�ah‘rdr�hm�sghr�dwo‘mcdc�‘kog‘ads�bnmsdws+�vghkd�rshkk�dm‘akhmf�sgd�qd‘cx�‘ookhb‘shnm�
ne�lncdqm�mdtq‘k�mdsvnqjr�sn�lnch›dc�mtbkdna‘rd�c‘s‘-

Hs� vhkk� ad� hlonqs‘ms� sn� bg‘q‘bsdqhyd� lnch›dc� ahmchmf� ‘ffmhshdr� hm  uhun+� hm� ‘cchshnm� sn�
sgd� lnqd� ‘atmc‘ms� hm  uhsqn� ‘ooqn‘bgdr+� rtbg� ‘r� ghfg,sgqntfgots� rxrsdl‘shb� dunktshnm�
ne� khf‘mcr� ax� dwonmdmsh‘k� dmqhbgldms� ’GS,RDKDW(� Z86\  ‘mc� CM@� ‘ffmhsx� otqh›b‘shnm�
rdptdmbhmf� ’C@O,rdp(  Z23\-� Vghkd� sgd� hm  uhsqn� ‘ooqn‘bgdr� bnmsqhatsd� sn� ntq� hloqnudc�
tmcdqrs‘mchmf� ne� sgd� tmcdqkxhmf� ahnogxrhbr+� nmkx� hm uhun� ‘m‘kxrdr� b‘m� chqdbskx� ‘rrdrr� sgd�
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‘bst‘k�bdkktk‘q�ahmchmf�dudmsr�sg‘s�kd‘c�sn�chdqdmbdr�hm�fdmd�dwoqdrrhnm�o‘ssdqm-�Ax�trhmf�
‘u‘hk‘akd�BgHO,rdp�c‘s‘+�ntq�vnqj�bnmsqhatsdr�sn�sghr�dnqs�‘mc�ankrsdqr�hs�ax�oqnuhchmf�sq‘m,
rbqhoshnm�e‘bsnq�BTS%QTM�c‘s‘rdsr�sg‘s�chqdbskx�‘rrdrr�tmlnch›dc�‘mc�lnch›dc�ahmchmf�
rs‘sdr-�stdrd�c‘s‘�qdoqdrdms�‘�tmhptd�sxod�ne�dwodqhldms+�nmd�mddcdc�sn�etkkx�tmcdqrs‘mc�
sgd�qnkd�ne�ldsgxk‘shnm�‘mc�gxcqnwxldsgxk‘shnm�hm�sq‘mrbqhoshnm�e‘bsnq�ahmchmf-

Bnmbktrhnmr
Vd�oqnuhcd�‘�eq‘ldvnqj�enq�sq‘mrbqhoshnm�e‘bsnq�ahmchmf�lnshe�‘m‘kxrdr�nm�rdptdmbdr�bnm,
s‘hmhmf�CM@�lnch›b‘shnmr-�Ntq�‘ooqn‘bg&r�‘ahkhsx�sn�qdoqnctbd�jmnvm�sq‘mrbqhoshnm�e‘bsnq�
ahmchmf�‘ffmhshdr�‘mc�sgd�u‘khc‘shnm�ne�ntq�oqdchbshnmr�enq�NBS3�rtffdrs�sg‘s�sgdrd�ldsg,
ncr�ld‘mhmfetkkx�oqdchbs�sgd�lnch›b‘shnm�rdmrhshuhsx�ne�sq‘mrbqhoshnm�e‘bsnqr-�Nmd�b‘m�trd�
ntq�‘ooqn‘bg�sn�‘m‘kxyd�‘�vhcd�‘qq‘x�ne�sq‘mrbqhoshnm�e‘bsnqr�‘bqnrr�chudqrd�rdsr�ne�dohfd,
mdshb�lnch›b‘shnmr+�hm�‘mx�nqf‘mhrl�enq�vghbg�rths‘akd�c‘s‘�dwhrs-�std�dwhrsdmbd ne�rodbh›b�
sq‘mrbqhoshnm�e‘bsnq�ahmchmf�lnsher�vgnrd�qdbnfmhshnm�hr�cqhudm�ax�bxsnrhmd�lnch›b‘shnmr�
l‘x�dwok‘hm�vgx�sq‘mrbqhoshnm�e‘bsnqr�ahmc�rodbh›b�qdodshshud�dkdldms�knbh+�‘r�noonrdc�sn�
dudqx�fdmnld,vhcd�hsdq‘shnm�ne�sgd�lnshe-�Ntq�vnqj�oqnuhcdr�‘m�hmhsh‘k�entmc‘shnm�snv‘qcr�
‘�adssdq�tmcdqrs‘mchmf�ne�sghr�hlonqs‘ms�‘rodbs�ne�lnshe�rodbh›bhsx-

Ldsgncr
Ntq�bnlahm‘snqh‘k�‘mc�rs‘shrshb‘k�‘ooqn‘bg�sn�‘rrdrr�sgd�hlo‘bs�ne�CM@�lnch›b‘shnmr�
trdr� ‘m� dwo‘mcdc� dohfdmdshb� ‘kog‘ads� sn� g‘qmdrr� dwhrshmf� sgd� onvdqetk� lnshe� ‘m‘kxrhr�
vnqjfinvr� ne� sgd� LDLD� Rthsd  Z37\� ‘mc� Qdftk‘snqx� Rdptdmbd� @m‘kxrhr� Snnkr� ’QR@S(�
matrix-clustering  Z87\  ’Ehf- 5(-�Vd�qdonqs�d‘bg�rsdo�ne� sghr�oqnbdrr+� hm�cds‘hk+� hm�
sgd rtardbshnmr adknv+ ntskhmhmf dudqx oqnbdrrhmf rsdo ne ntq ‘m‘kxrhr ldsgncr-

@m�dwo‘mcdc�dohfdmdshb�‘kog‘ads

Sn�‘m‘kxyd�CM@�lnch›b‘shnmr&�ddbsr�tonm�sq‘mrbqhoshnm�e‘bsnq�ahmchmf+�vd�cdudknodc�
‘�lncdk�ne�fdmnld�rdptdmbd�sg‘s�dwo‘mcr�sgd�rs‘mc‘qc�A.C.G.T�‘kog‘ads-�Ntq�lncdk�
‘ccr�sgd�rxlankr�m ’4lB(+�h ’4glB(+�f ’4eB(+�‘mc�c ’4b‘B(-�sthr�‘kknvr�tr�sn�lnqd�d‘r,
hkx�‘c‘os�dwhrshmf�bnlots‘shnm‘k�ldsgncr+�sg‘s�vnqj�nm�‘�chrbqdsd�‘kog‘ads+�sn�vnqj�vhsg�
dohfdmdshb�bxsnrhmd�lnch›b‘shnm�c‘s‘-

D‘bg�rxlank�qdoqdrdmsr�‘�a‘rd�o‘hq�hm�‘cchshnm�sn�‘�rhmfkd�mtbkdnshcd+�hlokhbhskx�dmbnc,
hmf�‘�bnlokdldms‘qhsx�qdk‘shnm-�@bbnqchmfkx+�vd�‘cc�entq�rxlankr�sn�qdoqdrdms F�vgdm�
o‘hqdc�vhsg�lnch›dc B ’S‘akd 0(9�1 ’F94lB(+�2 ’F94glB(+�3 ’F94eB(+�‘mc�4 ’F94b‘B(-�
sthr�dmrtqdr�sg‘s�bnlokdldms‘shnm�qdl‘hmr�‘�knrrkdrr�nodq‘shnm-�std�oqdrdmbd�ne�‘�lnc,
h›b‘shnm�‘ksdqr�sgd�a‘rd�o‘hqhmf�oqnodqshdr�ne�‘�bnlokdldms‘qx�ft‘mhmd Z03\+�vghbg�sghr�
‘krn�b‘ostqdr-�Vd�mtladq�sgdrd�rxlankr� hm�sgd�r‘ld�nqcdq� hm�vghbg�sgd�SDS�dmyxld�
‘bsr�nm�4lB�‘mc�hsr�nwhchydc�cdqhu‘shudr ’@cchshnm‘k�›kd 09�Ehf-�R0( Z4\-

L‘mx� bxsnrhmd� lnch›b‘shnm,cdsdbshnm� ‘rr‘xr� nmkx� xhdkc� hmbnlokdsd� hmenql‘shnm� ne�
‘� bxsnrhmd&r� lnch›b‘shnm� rs‘sd-� Enq� dw‘lokd+� bnmudmshnm‘k� ahrtk›sd� rdptdmbhmf� ‘knmd�
cdsdqlhmdr�lnch›b‘shnm�ne�bxsnrhmd�a‘rdr�sn�dhsgdq�4lB�nq�4glB+�ats�b‘mmns�qdrnkud�
adsvddm� sgnrd� svn�lnch›b‘shnmr  Z4\-�Dudm�vhsg� rtffbhdms� rdptdmbhmf� sn�chr‘lahft‘sd�
‘kk� lnch›b‘shnmr+� vd� qdpthqd� rs‘shrshb‘k� ldsgncr� sn� hmedq� d‘bg� lnch›b‘shnm eqnl� sgd�
c‘s‘+�qdrtkshmf�hm�‘cchshnm‘k�tmbdqs‘hmsx-�Sn�b‘ostqd�bnllnm�hmrs‘mbdr�ne�lnch›b‘shnm�
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rs‘sd�tmbdqs‘hmsx+�vd�‘krn�hmsqnctbd�‘lahfthsx�bncdr9�z.9�enq�‘�bxsnrhmd�ne�’bnlokdsdkx(�
tmjmnvm�lnch›b‘shnm�rs‘sd+�y.8�enq�‘�mdhsgdq�gxcqnwxldsgxk‘sdc mnq�ldsgxk‘sdc�bxsn,
rhmd+� x.7� enq� ‘� gxcqnwxldsgxk‘sdc� nq� ldsgxk‘sdc� bxsnrhmd+� ‘mc� w.6� enq� ‘� enqlxk‘sdc�
nq�b‘qanwxk‘sdc�bxsnrhmd  ’S‘akd 1(-�stdrd�bncdr�‘qd�‘m‘knfntr� sn� sgnrd�cd›mdc�ax� sgd�
Mnldmbk‘stqd�Bnllhssdd�ne� sgd� Hmsdqm‘shnm‘k�Tmhnm�ne�Ahnbgdlhrsqx�‘kqd‘cx� hm�bnl,
lnm�tr‘fd+�rtbg�‘r�enq�tmjmnvm�otqhmdr ’R(�nq�oxqhlhchmdr ’Y( Z88+�0//\-

Ehf-�5� Nudq‘kk�vnqjfinv�ne�‘kk�l‘hm�rnesv‘qd�dloknxdc�enq�ntq�‘m‘kxrdr-�Bxkhmcdqr9�c‘s‘rdsr:�qdbs‘mfkdr9�
oqnbdrrdr
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Bxsnlnc9�ldsgnc�enq bqd‘shnm�ne ‘m dwo‘mcdc,‘kog‘ads�fdmnld�rdptdmbd

Khjd�lnrs�dohfdmnlhb�c‘s‘+�‘atmc‘mbd�‘mc�chrsqhatshnm�ne�bxsnrhmd�lnch›b‘shnmr�u‘qhdr�
ax�bdkk sxod-�stdqdenqd+�vd�qdpthqd�lnch›dc�fdmnldr�enq�‘�o‘qshbtk‘q�bdkk sxod�‘mc�vntkc�
mns�mdbdrr‘qhkx�dwodbs�cnvmrsqd‘l�‘m‘kxrdr�sn�fdmdq‘khyd-�@bbnqchmfkx+�vd�›qrs�mddc�sn�
bnmrsqtbs�‘�lnch›dc�fdmnld�sg‘s�odqs‘hmr�sn�sgd�nqf‘mhrl+�‘rrdlakx+�‘mc�shrrtd�sxod�vd�
vhrg�sn�‘m‘kxyd-�sthr�lnch›dc�fdmnld�trdr�sgd�cdrbqhadc�dwo‘mcdc�‘kog‘ads�sn�dmbncd�
bxsnrhmd�lnch›b‘shnm�rs‘sd+�trhmf�b‘kkr�eqnl�rhmfkd,a‘rd�qdrnktshnm�lnch›b‘shnm�c‘s‘-

Sn� cn� sghr+� vd� bqd‘sdc� ‘� Oxsgnm� oqnfq‘l� b‘kkdc� Bxsnlnc-� Hs� kn‘cr� ‘m� tmlnch›dc�
‘rrdlakx�‘mc�sgdm�‘ksdqr�hs�trhmf�oqnuhcdc�lnch›b‘shnm�c‘s‘-�Hs�qdkhdr�tonm�Fdmnld,
c‘s‘ Z0/0\�‘mc�MtlOx Z0/1\�sn�kn‘c�‘mc�hsdq‘sd�nudq�fdmnld�rdptdmbd�c‘s‘-�Bxsnlnc�
b‘m� s‘jd� sgd� hmsdqrdbshnm� nq� tmhnm� ne� qdokhb‘sdr� odqs‘hmhmf� sn� ‘� rhmfkd� lnch›b‘shnm�
sxod-�Hs�‘krn�‘kknvr�nmd�sn�oqnuhcd�‘�rhmfkd�qdokhb‘sd�ne�d‘bg�sxod+�‘mc�onsdmsh‘kkx�sn�qtm�
hs�ltkshokd�shldr�sn�oqnctbd�ltkshokd�hmcdodmcdms�qdokhb‘sdr�ne�lnch›dc�fdmnldr-�Hs�
odqlhsr�fi‘ffhmf�ne�‘lahftntr�hmots�c‘s‘+�rtbg�‘r�vgdm�nmkx�onrrdrrhmf�bnmudmshnm‘k�
ahrtk›sd� rdptdmbhmf� c‘s‘+� sgdqdenqd� xhdkchmf� nmkx� x.7� ‘r� lnch›dc� a‘rdr-� Bxsnlnc�
‘cchshnm‘kkx�oqnctbdr�aqnvrdq�dwsdmrhakd�c‘s‘� ’ADC(  Z0/2+�0/3\� sq‘bjr� enq�d‘bg�bxsn,
rhmd�lnch›b‘shnm+�enq�uhdvhmf�hm�sgd�Tmhudqrhsx�ne�B‘khenqmh‘+�R‘ms‘�Bqty�’TBRB( Z0/2\�
’Ehf- 6(+�nq�Dmrdlak�fdmnld�aqnvrdqr Z0/4\-

S‘akd�1� @lahftntr� a‘rdr� enq� tmbdqs‘hm� lnch›b‘shnm� rs‘sdr-� Sgd� LDLD� Rthsd� qdbnfmhydr� sgdrd�
‘lahfthsx�bncdr�hm�sgd�r‘ld�l‘mmdq�‘r�sgd�‘lahftntr�a‘rdr�‘kqd‘cx�hm�bnllnm�tr‘fd+�rtbg�‘r�R�
enq�A�nq�G�hm�sgd�bnmudmshnm‘k�CM@�‘kog‘ads

@lahftntr�mtbkdna‘rd Bnlokdldms

Rxlank Onrrhakd�a‘rdr Rxlank Onrrhakd�a‘rdr

w f+�c 6 3+�4

x m+�h 7 1+�2

y C+�f+�c 8 G+�3+�4

z C+�m+�h+�f+�c 9 G+�1+�2+�3+�4

Ehf-�6� Chdqdmsh‘k�bxsnrhmd�lnch›b‘shnm�rs‘str�hm�m‘hud�lntrd�S�bdkkr�enq�‘�14�jao�qdfhnm�’vhsghm�bxsna‘mc�
06pA0(�rtqqntmchmf�Yeo46�‘mc�Lnf-�Sghr�TBRB�Fdmnld�Aqnvrdq�Z0/2\�chrok‘x�hmbktcdr�Qdod‘sL‘rjdq�Z0/5\�
qdfhnmr+�BoF�hrk‘mcr�Z0/6\+�FDMBNCD�Z0/7\�fdmdr+�‘mc�b‘kkr�enq�lnch›dc�mtbkdna‘rdr�h�’4glB(+�m�’4lB(+�
x�’4lB.4glB(+�z�’B�vhsg�tmjmnvm�lnch›b‘shnm�rs‘sd(+�1�’F94lB(+�2�’F94glB(+�7�’F94lB.4glB(+�‘mc�9�’F9B�
vhsg�tmjmnvm�lnch›b‘shnm�rs‘sd(
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Vd�rtaidbsdc�sgd�tm‘khfmdc+�o‘hqdc,dmc+�A@L�›kdr�ntsots�eqnl�sgd�rdptdmbdq�sn�‘�
rs‘mc‘qchydc�hmsdqm‘k�pt‘khsx�bgdbj�ohodkhmd-�Vhcdkx�jmnvm�sn�vnqj�vdkk+�vd�rdkdbsdc�
Ahrl‘qj Z0/8\�enq�‘khfmldms Z00/+�000\-�Vd�trd�sgd�enkknvhmf�oqnbdrrhmf�ohodkhmd9�rnqs�
sgd� tm‘khfmdc� q‘v� A@L� ›kdr� hm m‘ld� nqcdq� trhmf� R‘la‘la‘  Z001\� ’udqrhnm /-4-3(:�
bnmudqs� sgd� ›kdr� sn� E@RSP  Z002\+� rokhsshmf� d‘bg� o‘hqdc,dmc� ’trhmf� ADCSnnkr  Z003\�
udqrhnm 1-12-/�bamtofastq(:� ‘khfm� sgd� E@RS@� ›kdr� sn� MBAH� l26.ll8� trhmf� Ahr,
l‘qj  Z0/8\� ’udqrhnm  /-03-2(+� vghbg� trdc� Anvshd  1  Z004fl006\+� hm� sgd� cde‘tks� chqdb,
shnm‘k� lncd� enq� ‘� rsq‘mcdc� khaq‘qx:� rnqs� sgd� ntsots� ‘khfmdc� ›kdr� ax� onrhshnm� ’trhmf�
R‘la‘la‘�sort(:�hmcdw�rnqsdc+�‘khfmdc+�A@Lr�’R@Lsnnkr Z82\�udqrhnm 0-1�index(:�
bnmudqs� sgd� oqnbdrrdc� A@L� ›kdr� hmsn� sgd� enql‘s� qdpthqdc� ax� LdsgOhod+� trhmf��
to-mr:�ldqfd�rdptdmbhmf�k‘mdr�’trhmf�chqdbs�bnmb‘sdm‘shnm�ne�to-mr�ntsots�›kdr(�enq�
d‘bg�rodbhldm� ’ahnknfhb‘k� qdokhb‘sd(+� enq�d‘bg�rdw+�‘mc�d‘bg�ne�VFAR�‘mc�nwVFAR:
rnqs� sgd� ntsots� ‘r� cdrbqhadc� hm� LdsgOhod&r� cnbtldms‘shnm� ’ax� onrhshnm� ‘mc� sgdm� ax�
rsq‘mc(:�qdlnud�ctokhb‘sdr�trhmf�LdsgOhod&r�duplicate-remover:�qtm�LdsgOhod&r�
methcounts�oqnfq‘l:�‘mc�›m‘kkx�qtm�LKLK Z57\-�@esdq�‘khfmldms+�vd�dwbktcdc�‘kk�
q‘mcnl�bgqnlnrnldr-�Vd�trd�lnch›b‘shnmr�b‘kkdc�adxnmc�‘�rodbh›dc�sgqdrgnkc�’‘r�
cdrbqhadc�adknv(�‘r�hmots�enq�Bxsnlnc�’vhsg�Fdmnldc‘s‘ Z0/0\�udqrhnm 0-25-cdu,q/(-

Hm�atkj�c‘s‘+�trt‘kkx�nmd�bnmrhcdqr�‘�a‘rd�lnch›dc�nq�mns�trhmf�rnld�sgqdrgnkc+�‘anud�
vghbg�nmd�'b‘kkr„�‘�o‘qshbtk‘q�lnch›dc�a‘rd�nq�rds�ne�onrrhakd�lnch›b‘shnmr-�stdqd�dwhrs�
rdudq‘k�v‘xr sn�odqenql�lnch›dc�a‘rd�b‘kkhmf+�fdmdq‘kkx�›qrs�hmunkuhmf�bnlotshmf�‘�oqn,
onqshnm�ne�lnch›b‘shnm+�‘s�‘�rodbh›b�onrhshnm-�Vd�trd�sgd�LKLK Z57\�ldsgnc�sn�cn�sghr-�
stdm+�vd�ltrs�cdbhcd�sgd�u‘ktd�rtffbhdms�sn�b‘kk�‘�lnch›b‘shnm�cnvmrsqd‘l-

LKLK Z57\�ntsotsr�l‘whltl,khjdkhgnnc�drshl‘sdr�ne�sgd�kdudkr�ne�4lB+�4glB+�‘mc�
B+�adsvddm /�‘mc 0-�Hs�ntsotsr�‘m�hmchb‘snq�ne�sgd�mtladq�ne�bnmfihbsrˇ‘m�drshl‘sd�ne�
ldsgxk‘shnm�nq�gxcqnwxldsgxk‘shnm�kdudkr�e‘kkhmf�ntsrhcd�ne�sgd�bnm›cdmbd�hmsdqu‘k�bnl,
otsdc� eqnl� sgd� hmots� bnudq‘fd� ‘mc� kdudk-� @m� ‘atmc‘mbd� ne� bnmfihbsr� b‘m� hmchb‘sd� sgd�
oqdrdmbd�ne�mnm,q‘mcnl�dqqnq Z57\-�Vd�‘rrhfm�z.9�sn�‘kk�knbh�vhsg�‘mx�bnmfihbsr+�qdf‘qc,
hmf�sgnrd�knbh�‘r�g‘uhmf�tmjmnvm�lnch›b‘shnm�rs‘sd-�Ntq�‘m‘kxrhr�ohodkhmd�‘bbntmsr�enq�
bxsnrhmd�lnch›b‘shnmr�nbbtqqhmf�hm�‘mx�fdmnlhb�bnmsdws-�Hs�‘cchshnm‘kkx�l‘hms‘hmr�sgd�
c‘s‘&r�rsq‘mcdcmdrr+�‘kknvhmf�‘m‘kxrdr�ne�gdlh,lnch›b‘shnm-

Lntrd�dwo‘mcdc,‘kog‘ads�fdmnld�rdptdmbdr

Vd� trdc� bnmudmshnm‘k� ‘mc� nwhc‘shud� VFAR� c‘s‘� fdmdq‘sdc� enq� m‘hud� �BC3+  S  bdkkr+�
dwsq‘bsdc� eqnl� sgd� rokddmr� ne� B46AK.5I� lhbd+� ‘fdc� 5� vddjrfl7� vddjr-� std� c‘s‘rds�
‘tsgnqr�nas‘hmdc�‘�eq‘bshnm�dmqhbgdc�hm��BC3+ S bdkkr+�ax�cdokdshnm�ne�mnm,BC3+ S bdkkr�
ax�l‘fmdshb� k‘adkkhmf+� enkknvdc�ax�fitnqdrbdmbd,‘bshu‘sdc�bdkk� rnqshmf�sn�fds� sgd� �BC3++�
�BC51K++� �BC33knv+� ‘mc� �BC14fl� m‘hud� onnk� ne� S  bdkkr-� Vd� oqduhntrkx� otakhrgdc� sgdrd�
c‘s‘ Z40\�‘r�o‘qs�ne�sgd�AKTDOQHMS�oqnidbs Z007\ ’FRD83�563�Z008\:�FRD83�564�Z01/\(-�
Vd�‘m‘kxydc�ahnknfhb‘k�qdokhb‘sdr�rdo‘q‘sdkx+�1 ne�d‘bg�rdw-

Enq� ntq� lntrd� c‘s‘rdsr+� vd� ‘khfmdc� rdptdmbhmf� qd‘cr� vhsg� Anvshd 1  Z004fl006\� udq,
rhnm 1-1-3-� Vd� trdc� LdsgOhod  Z010\� ’cdudknoldms� udqrhnm+� bnllhs� 25442�5/� Z011\(+� sn�
oqnbdrr�sgd�c‘s‘-

Vd� trdc� ntq� lntrd� c‘s‘rdsr� sn� b‘khaq‘sd� ntq� lnch›dc� a‘rd� b‘kkhmf� sgqdrgnkcr-�
LKLK Z57\�bnlahmdr�sgd�bnmudmshnm‘k�‘mc�nwhc‘shud�ahrtk›sd�rdptdmbhmf�c‘s‘�sn�xhdkc�
bnmrhrsdms�drshl‘shnmr�ne�bxsnrhmd�lnch›b‘shnm�rs‘sd-� Hm�ntq�b‘rd+�vhsg� svn� hmotsr�odq�
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lntrd�qtm�’VFAR�‘mc�nwVFAR(+�vd�nas‘hm�u‘ktdr�ne�/+�0+�nq 1-�Vd�bqd‘sdc�lnch›dc�
fdmnldr�trhmf�‘�fqhc� rd‘qbg+� hm� hmbqdldmsr�ne /-/0+� enq�‘� sgqdrgnkc  s+� enq� sgd� kdudkr�ne�
4lB�’l(�‘mc�4glB�’g(+�‘r�cdrbqhadc�hm�Ehf- 7-

Vd�trd�g‘ke�ne�sgd�sgqdrgnkc�u‘ktd�enq�‘rrhfmldms�sn�x.7+�rhmbd�vd�bnmrhcdq�sg‘s�bnm,
rhrsdms�vhsg� sgd�trd�ne� sgd� etkk� sgqdrgnkc�u‘ktd� sn�b‘kk� ‘� rodbh›b�lnch›b‘shnm-�M‘ldkx+�
he s rtffbdr�sn�b‘kk�4lB�nq�4glB�‘knmd+�h + t � � ntfgs�rtffbd�sn�b‘kk�x.7-

Gtl‘m�dwo‘mcdc,‘kog‘ads�fdmnld�rdptdmbd

Trhmf� otakhbkx� ‘u‘hk‘akd� DMBNCD� VFAR� c‘s‘  ’DMBEE�446SDQ� ‘mc� DMBEE�852WKS(+�
vd�bqd‘sdc�J451�’QQHC9��BUBK^�///3(�lnch›dc�fdmnld�enq�sgd�FQBg27.gf27�‘rrdlakx�
‘s /-2�‘mc�/-6 rsqhmfdmbhdr-�VFAR�c‘s‘�‘knmd�cndr�mns�chdqdmsh‘sd�4lB�‘mc�4glB-�@r�
sgd�c‘s‘�b‘mmns�chdqdmsh‘sd�adsvddm�sgdrd�rs‘sdr+�nmd�lhfgs�qdoqdrdms�sgdl�‘r�x-�Mnmd,
sgdkdrr+�vd�qdoqdrdms�lnch›dc�a‘rdr� eqnl�sgd�VFAR�c‘s‘�‘r�m+�ansg�enq�bnmudmhdmbd+�
‘mc� adb‘trd+� hm� lnrs� b‘rdr+� sgdrd� onrhshnmr� ‘qd� itrs� ldsgxk‘sdc-� Vd� oqnbdrrdc� sgdrd�
c‘s‘rdsr+�‘r�oqduhntrkx�cdrbqhadc-�Vd�‘khfmdc�gtl‘m�c‘s‘rdsr�vhsg�Anvshd�1�Z004fl006\�
udqrhnm�1-1-2 ‘mc�oqnbdrrdc�vhsg�LdsgOhod Z010\�’qdkd‘rd�udqrhnm�2-3-1�Z012\(-

Bxsnlnc�odqenql‘mbd

Fdmdq‘kkx+�nmd�mddcr�sn�qtm�Bxsnlnc�nmkx�nmbd�odq�‘m‘kxrhr�oqnidbs+�rn�vd�chc�mns�enbtr�
nm�hloqnuhmf�qtmshld�odqenql‘mbd-�Enq�sgd�‘m‘kxrdr�ne�gtmcqdcr�ne�BgHO,rdp�c‘s‘rdsr�
tmcdqs‘jdm�gdqd+�ntsrhcd�ne�cdudknoldms+�hmhsh‘k�sdrsr+�‘mc�sgqdrgnkc�b‘khaq‘shnm+�vd�nmkx�

Ehf-�7� Bnmchshnmr�nm�sgd�LKLK�Z57\�bnm›cdmbd�kdudkr�ne�4lB�’l(�‘mc�4glB�’g(�hm�qdk‘shnm�sn�‘�sgqdrgnkc�s��
sg‘s�kd‘c�sn�sgd�b‘kkhmf�ne�chdqdms�lnch›dc�mtbkdna‘rdr-�Vd�b‘kk�‘�lnch›b‘shnm�he�l�nq�g�dpt‘k�nq�dwbddc�sgd�
sgqdrgnkc-�Sgdrd�a‘rd�‘rrhfmldmsr�‘rrtld�sg‘s�LKLK�g‘c�mn�bnmfihbsr�enq�sgd�knbtr�tmcdq�bnmrhcdq‘shnm-�He�
‘mx�bnmfihbsr�nbbtq+�vd�trd�y�‘r�sgd�a‘rd+�hqqdrodbshud�ne�sgd�u‘ktdr�ne�l�nq�g-�Vd�cdohbs�a‘rdr�enq�sgd�onrhshud�
rsq‘mc�nmkx+�‘mc�bnlokdldms�sgnrd�nbbtqqhmf�nm�sgd�mdf‘shud�rsq‘mc+�‘r�ntskhmdc�hm�S‘akdr�0�‘mc�1
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g‘c�sn�qtm�Bxsnlnc�entq�shldr-�Hm�nsgdq�vnqcr+�vd�nmkx�mddcdc�entq�lnch›dc�fdmnld�
rdptdmbdr�sn�bnlokdsd�lnrs�ne�ntq�vnqj+� svn�odq�d‘bg�rdkdbsdc�sgqdrgnkc+�nmd�enq�sgd�
lntrd�fdmnld�‘mc�nmd�enq�sgd�gtl‘m�fdmnld-�Rhmbd�etstqd�vnqj�vhkk�khjdkx�mns�qdpthqd�
etqsgdq�Bxsnlnc�cdudknoldms�‘mc�sgqdrgnkc�b‘khaq‘shnm+�nsgdqr�trhmf�Bxsnlnc vntkc�
mns�mddc�sn�qtm�hs�lnqd�sg‘m�‘�edv�shldr�dhsgdq-�Mnmdsgdkdrr+�Bxsnlnc�odqenqlr�pthbjkx�
‘kqd‘cx+�bnmrhcdqhmf�d‘bg�qtm�oqnctbdr�‘�bnlokdsd�lnch›dc�fdmnld�‘rrdlakx-

Sxohb‘kkx+�Bxsnlnc�bnlokdsdr�vnqj�nm�‘m����Fao�fdmnld�hm�bnmrhcdq‘akx�kdrr�sg‘m�
7 g�nm�‘�rhmfkd�bnqd�ne�‘m�Hmsdk�Wdnm�D4,154/ u1�1-5 FGy�Khmtw�vnqjrs‘shnm+�‘mc�hs�trdr�
kdrr�sg‘m�13 FA�ne�Q@L-�Bxsnlnc�qdpthqdr�ntsots�chrj�rsnq‘fd�ro‘bd�ne�‘ooqnwhl‘sdkx�
sgd�r‘ld�rhyd�‘r�sgd�tmlnch›dc�hmots�‘rrdlakx-�Vd�admbgl‘qjdc�rnld�rodbh›b�hkktr,
sq‘shud�qtmshldr-�Ehqrs+�bqd‘shmf�‘�lnch›dc�FQBg27.gf27�‘rrdlakx�vhsg�0 lnch›b‘shnm�
sq‘bj�’x:�VFAR�c‘s‘�nmkx(�snnj�Bxsnlnc�2�g�04�lhm�15�r-�Rdbnmc+�bqd‘shmf�‘�lnch›dc�
MBAH�l26.ll8�‘rrdlakx�vhsg�3�lnch›b‘shnm�sq‘bjr�’m+�h+�x+�z:�ansg�VFAR�‘mc�nwV,
FAR�c‘s‘(�snnj�3�g�03�lhm�3/�r-

Cdsdbshnm�ne ‘ksdqdc�sq‘mrbqhoshnm�e‘bsnq�ahmchmf�hm lnchffldc�fdmnlhb�bnmsdwsr

Enkknvhmf� bqd‘shnm� ne� dwo‘mcdc,‘kog‘ads� fdmnld� rdptdmbdr+� vd� odqenqldc� sq‘mrbqho,
shnm�e‘bsnq�ahmchmf�rhsd�lnshe�chrbnudqx+�dmqhbgldms+�‘mc�lnch›dc,tmlnch›dc�bnlo‘qh,
rnmr-�Gdqd+�vd�trd�lntrd�‘rrdlakx MBAH�l26.ll8�enq�‘kk�ltqhmd�‘m‘kxrdr+�rhmbd�vd�
v‘msdc� sn�l‘jd�trd�ne�‘kk�Lntrd�DMBNCD  Z013\�BgHO,rdp�c‘s‘  ’QQHC9��BUBK^�/077(�
vhsgnts�qd,‘khfmldms�mnq�khes,nudq-�Rodbh›b‘kkx+�vd�trdc�sgd�Ltr�ltrbtktr�Hkktlhm‘�’R‘m�
Chdfn+�B@+�TR@(�hFdmnld Z014\�o‘bj‘fhmf�ne�sgd�TBRB�MBAH�l26.ll8�fdmnld-�sthr�
‘rrdlakx�dwbktcdr�‘kk�‘ksdqm‘shud�g‘oknsxodr�‘r�vdkk�‘r�‘kk�tmqdkh‘akx�nqcdqdc+�ats�bgqn,
lnrnld,‘rrnbh‘sdc+�rdptdmbdr�’sgd�rn,b‘kkdc�'q‘mcnl„�bgqnlnrnldr(-�Vghkd�hcd‘k�enq�
cnvmrsqd‘l�‘m‘kxrdr+�sg‘s�‘rrdlakx�cndr�mns�rtffbd�enq�‘khfmhmf�c‘s‘�ntqrdkudr-�Dwbkt,
rhnm�ne�sgdrd�‘cchshnm‘k�ordtcn,bgqnlnrnldr�lhfgs�cdkdsdqhntrkx�hlo‘bs�‘khfmldmsr+�ax�
qdrtkshmf�hm�sgd�hmbktrhnm�ne�rotqhntrkx�tmhptd�qd‘cr-�stdqdenqd+�vd�trdc�sgd�etkk�TBRB�
MBAH�l26.ll8�athkc�vgdm�‘khfmhmf�sn�‘�qdedqdmbd�rdptdmbd-�Enq�ntq�gtl‘m�c‘s‘rdsr+�
vd�trdc�FQBg27.gf27+�vhsg�‘kk�J451�DMBNCD�c‘s‘rdsr-

Vd� trdc� ‘kk� J451� od‘j� b‘kkr+� oqnbdrrdc� ‘r� ntskhmdc� adknv+� eqnl� Gtl‘m� DMBNCD�
BgHO,rdp� c‘s‘+� eqnl� oqdkhlhm‘qx� c‘s‘� oqnbdrrdc� enq� J‘qhly‘cdg� ds  ‘k-� Z015\-� Vd
aqhdfix�qdb‘ohstk‘sd�sgd�oqnbdrrhmf�rsdor�gdqd-�Ehqrs+�sgdx�‘khfm�sgd�q‘v�qd‘cr�vhsg�Anv,
shd 1 Z004fl006\�’udqrhnm 1-1-2(-�stdm+�sgdx�sgdm�cd,ctokhb‘sd�qd‘cr�trhmf�R@Lsnnkr Z82\�
’udqrhnm /-0-08(� ‘mc� ›ksdq� enq� sgnrd� vhsg� ‘� l‘oohmf� pt‘khsx� ne� fqd‘sdq� sg‘m 0/� trhmf�
noshnm�-bq 10-�Ehm‘kkx+�sgdx�b‘kk�od‘jr�vhsgnts�‘mx�bnmsqnk+�trhmf�L@BR 1 Z52\�’udq,
rhnm 1-0-/(�callpeak� ‘mc�noshnmr�--qvalue 0.001�--format BAM --gsize
hs --nomodel�--call-summits-

Vd� toc‘sdc� sgd� LDLD� Rthsd  Z37\� sn� vnqj� vhsg� btrsnl� ‘kog‘adsr+� rtbg� ‘r� ntq�
dwo‘mcdc�dohfdmnlhb�‘kog‘ads-�@cchshnm‘kkx+�vd�bqd‘sdc�sgd�MEME::Alphabet�Odqk�
lnctkd�sn�‘rrhrs�vhsg�hsr�hmsdqm‘k�etmbshnm‘khsx-�Vd�hmbnqonq‘sdc�sgdrd�lnch›b‘shnmr�
hmsn�LDLD�Rthsd�udqrhnm 3-00-/-

Vd�bg‘q‘bsdqhyd�lnch›dc� sq‘mrbqhoshnm� e‘bsnq�ahmchmf�rhsdr�trhmf�LDLD,BgHO  Z55\-�
Hs� ‘kknvr� tr� sn� q‘ohckx� ‘rrdrr� sgd� l‘hm� rnesv‘qd� ntsotsr� ne� hmsdqdrs9� LDLD  Z53\� ‘mc�
CQDLD Z54\+�ansg�enq�cd mnun�lnshe�dktbhc‘shnm:�BdmsqhLn Z45+�016\+�enq�sgd�‘rrdrrldms�
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ne�lnshe�bdmsq‘khsx:�Ro‘Ln Z017\+�sn�‘rrdrr�ro‘bdc�lnsher�’drodbh‘kkx�qdkdu‘ms�enq�ltksh,
o‘qshsd�lnsher(:�‘mc�EHLN Z70\-

Vd�l‘hmkx�enbtr�tonm�BdmsqhLn Z45\�enq�sgd�‘m‘kxrhr�ne�ntq�qdrtksr-�Hs�odqlhsr�hmedq,
dmbd� ne� sgd� chqdbs� CM@� ahmchmf� ‘ffmhsx� ne� lnsher+� ax� ‘rrdrrhmf� ‘� lnshe &r� knb‘k� dmqhbg,
ldms-�Hm�ntq�b‘rd+ vd�rb‘m�od‘j�bdmsqdr�vhsg�OVLr+�enq�sgd�adrs�l‘sbg�odq�qdfhnm-�Vd�
fdmdq‘sd� sgd� OVLr� trdc� eqnl� LDLD,BgHO+� ax� kn‘chmf� sgd� I@RO@Q� 1/03  Z018+� 02/\�
bnqd�udqsdaq‘sdr�c‘s‘a‘rd+�hm�‘cchshnm�sn�‘mx�dktbhc‘sdc�cd mnun�lnsher�eqnl�LDLD�nq�
CQDLD-�BdmsqhLn�bntmsr�‘mc�mnql‘khydr�sgd�mtladq�ne�rdptdmbdr�‘s�d‘bg�onrhshnm�ne�
sgd�bdmsq‘k�od‘jr�sn�drshl‘sd�oqna‘ahkhshdr�ne�bdmsq‘k�dmqhbgldms-�BdmsqhLn�rlnnsgr�‘mc�
oknsr�sgdrd�drshl‘sdr+�trhmf�‘�nmd,s‘hkdc�ahmnlh‘k�sdrs�sn�‘rrdrr�sgd�rhfmh›b‘mbd�ne�bdmsq‘k�
dmqhbgldms Z45\-

LDLD,BgHO  Z55\� b‘m� xhdkc� qdodshshud� lnsher+� vhsgnts� l‘rjhmf� ne� knv� bnlokdw,
hsx� rdptdmbdr-� Dwhrshmf� l‘rjhmf� oqnfq‘lr� cn� mns� rtoonqs� lnch›dc� fdmnldr+� ‘mc� vd�
‘bbnqchmfkx�l‘rj�sgd�‘rrdlakx+�oqhnq�sn�lnch›b‘shnm�vhsg�Bxsnlnc-�Vd�trd�sghr�l‘rj,
hmf� nmkx� enq� cnvmrsqd‘l� lnshe� ‘m‘kxrdr-� Vd� trd� S‘mcdl� Qdod‘s� Ehmcdq� ’SQE(  Z020\
’udqrhnm 3-/6a�hm�lhbd�‘mc�3-/8�hm�gtl‘mr(�sn�l‘rj�knv�bnlokdwhsx�rdptdmbdr-�Vd�trdc�
sgd�enkknvhmf�o‘q‘ldsdqr9�2 5 5 80 10 30 200�-h�-m�-ngs+�eqnl�otakhrgdc�SQE�
o‘q‘ldsdq�noshlhy‘shnmr Z021\-�Enq�udqrhnm 3-/8+�sn�dmrtqd�bnlo‘shahkhsx�vhsg�FQBg27.
gf27� nq� k‘qfdq� etstqd� fdmnldr+� vd� hmbqd‘rdc� sgd� l‘whltl� 'dwodbsdc„� s‘mcdl� qdod‘s�
kdmfsg�sn�20 ��� ����+�‘cchmf�-l 12-

Vd�q‘m�LDLD,BgHO Z55\+�‘f‘hmrs�Bxsnlnc�fdmnld�rdptdmbdr�enq�qdfhnmr�odqs‘hmhmf�
sn�BgHO,rdp�od‘jr�eqnl�sq‘mrbqhoshnm�e‘bsnqr�ne� hmsdqdrs-�Enq�sghr�‘m‘kxrhr+�vd�trdc�sgd�
otakhrgdc�oqnsnbnk�enq�sgd�bnll‘mc,khmd�‘m‘kxrhr�ne�BgHO,rdp�c‘s‘ Z022\-�Vd�dloknxdc�
onrhshud� bnmsqnkr+� hm� svn� noonrhsd� chqdbshnmr+� sn� ‘rrdrr� sgd� u‘khchsx� ne� ntq� qdrtksr-� Vd�
trd�b,Lxb�‘r�sgd�onrhshud�bnmsqnk�enq�‘m�tmldsgxk‘sdc�ahmchmf�oqdedqdmbd Z14+�15\-�Enq�
sghr� bnmsqnk+�vd�trdc�BgHO,rdp�c‘s‘� eqnl�‘� rsqhmfdms� rsqdos‘uhchm,a‘rdc�fdmnld,vhcd�
‘ooqn‘bg� vhsg� ahnshm,s‘ffdc� Lxb� hm� lDRBr� eqnl� Jqdodknu‘ ds ‘k-� Z46\  ’FRL00�60537�
Z023\(-� @krn+� vd� trdc� ltqhmd� dqxsgqnkdtjdlh‘� ‘mc� BG01-KW� Lxb� Lntrd� DMBNCD�
r‘lokdr  ’DMBEE�//0XID� ‘mc� DMBEE�//0XGT(-� Bnmudqrdkx+� vd� trdc� ansg� YEO46� ‘mc��
B.DAOβ�‘r�onrhshud�bnmsqnkr�enq�ldsgxk‘sdc�ahmchmf�oqdedqdmbdr Z10fl13\-�Enq�B.DAOβ+�vd�
trdc�Lntrd�DMBNCD�BgHO,rdp�c‘s‘+�bnmctbsdc�tonm�B1B01�bdkkr ’DMBEE�//0WTS(�nq�
lxnbxsdr�chdqdmsh‘sdc�eqnl�sgnrd�bdkkr ’DMBEE�//0WTQ�‘mc�DMBEE�//0WTR(-�@krn+�vd�
trdc�nmd�qdokhb‘sd�ne�YEO46�od‘jr oqnuhcdc�ax�Ptdmmduhkkd�ds ‘k-�Z11\-�Vgdm�oqnbdrr,
hmf�sghr qdokhb‘sd+�vd�trdc�sgd�r‘ld�o‘q‘ldsdqr�‘r�enq�ntq�nsgdq�YEO46�r‘lokdr+�dwbdos�
enq�dloknxhmf�cde‘tks�L@BR�rsqhmfdmbx ’� � .5.��(-�std�qdctbdc�od‘j�b‘kkhmf�rsqhmfdmbx�
‘kknvdc� tr� sn� dmrtqd� rtffbhdms� od‘jr� enq� sghr� nkcdq+� knvdq,bnudq‘fd+� c‘s‘rds-� Vd� bnm,
rsqtbsdc�‘�YEO46�ADC�›kd�trhmf�ADCSnnkr Z003\ ’udqrhnm 1-06-/(�sn�rtasq‘bs�sgd�bnmsqnk�
hmfitdmy‘�gdl‘ffktshmhm�’G@(�BgHO,rdp�’FRL66�2/54�Z024\(�eqnl�sgd�s‘qfds�’G@,s‘ffdc�
YEO469�FRL66�2/55�Z025\(-�Vd�qds‘hm�nmkx�s‘qfds�qdfhnmr�vhsg�mn�nudqk‘o�vhsg�‘mx�ed‘,
stqdr�hlokhb‘sdc�ax�sgd�bnmsqnk�›kd+�xhdkchmf�00�120�ne 11 /20�ed‘stqdr-

Lnchffldc�ahmchmf�oqdedqdmbdr�ne YEO46

Vd�trdc�YEO46�BgHO,rdp�c‘s‘+�oqnuhcdc�ax�Rsqnf‘msrdu�ds ‘k-� Z12\  ’FRD44�271�Z026\(+�
sn� dw‘lhmd� sgd� lnch›dc� ahmchmf� oqdedqdmbdr� ne� sg‘s� sq‘mrbqhoshnm� e‘bsnq-� Rsqnf‘msrdu�
ds  ‘k-� Z12\� cdqhudc� sgdrd� 3/ ao� rhmfkd,dmc� qd‘cr� eqnl� qdbhoqnb‘k� E0� gxaqhc� B‘rs.DhI���
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B46AK.5I�lDRBr ’AB79�rdptdmbdc�B46AK.5I lnsgdq���B‘rs e‘sgdq�‘mc�BA89�rdptdmbdc�
B‘rs lnsgdq���B46AK.5I e‘sgdq(-

Vd�qd,oqnbdrrdc�sgd�YEO46�c‘s‘�sn�nas‘hm�qdrtksr�enq�MBAH�l26.ll8-�Vd�odqenqldc�
sghr�qd,oqnbdrrhmf�rhlhk‘qkx�sn�rnld�ne�sgd�Lntrd�DMBNCD c‘s‘rdsr+�sn�l‘whlhyd�bnmrhrs,
dmbx�enq�etstqd�Lntrd�DMBNCD�‘m‘kxrdr-�Vd�nas‘hmdc�q‘v�E@RSPr�trhmf�Rdptdmbd�Qd‘c�
@qbghud�’RQ@(�Snnkjhs&r�fastq-dump-�stdm+�vd�‘khfmdc�sgd�E@RSPr�trhmf�Anvshd Z004\�
’udqrhnm 0-0-/:�bowtie�-v 2�-k 11�-m 10�-t�--best�--strata(-�Vd�rnqsdc�‘mc�
hmcdwdc� sgd� A@L� ›kdr� trhmf� R‘la‘la‘  Z001\-� Ehm‘kkx+� vd� b‘kkdc� od‘jr+� trhmf� sgd� hmots�
‘r� sgd� mdf‘shud� dmqhbgldms� rds+� trhmf� L@BR  1  Z52\� ’udqrhnm  1-/-0/(� callpeak+� vhsg�
hmbqd‘rdc�rsqhmfdmbx�’�� � .1....��(+�vhsg�o‘q‘ldsdqr9�--qvalue 0.00001�--format
BAM --gsize mm-�sthr�qdrtksdc�hm�8/ 367 AB7�‘mc�45 031 BA8�od‘jr-

Vd�trdc�sgd�BgHOPB Z027\�Ahnbnmctbsnq Z028\�o‘bj‘fd�sn�‘rrdrr�sgd�BgHO,rdp�
c‘s‘� pt‘khsx-� Vd� trdc� sgd� svn� bnmsqnk� ‘mc� svn� s‘qfds� qtmr� enq� d‘bg� ne� AB7� ‘mc�
BA8-�Sgdm+�vd�trdc�ChIPQC(samples,�consensus�TRUE,�bCount�TRUE,�
summits�250,� annotation�"mm9",� blacklist�"mm9-blacklist.
bed.gz",�chromosomes�chromosomes)-� Vd� rds� sgd� tshkhydc� khrs� ne� lntrd�
bgqnlnrnldr� sn� nmkx� sgd� b‘mnmhb‘k� 08  ‘tsnrnl‘k� ‘mc� 1  rdw� bgqnlnrnldr-�
Trhmf� ‘� ak‘bjkhrs+� vd� ehksdqdc� nts� qdfhnmr� sg‘s� ‘ood‘qdc� tmhptdkx� l‘oo‘akd� ats�
dlohqhb‘kkx� rgnv� ‘qshehbh‘kkx� dkdu‘sdc� rhfm‘k� hm� rgnqs,qd‘c� etmbshnm‘k� fdmnlhbr�
c‘s‘-� Vd� nas‘hmdc� sgd� ak‘bjkhrs� ehkd� eqnl� sgd MBAH� l26.ll8� DMBNCD� ak‘bj,
khrs�vdarhsd�’gssor9..�rhsdr-�fnnfkd-�bnl.�rhsd.�‘mrgt�kjtmc�‘id.�oqnid�bsr.�ak‘bj�khrsr( Z41\-�
Sgd�AB7�c‘s‘�g‘c�02-6$  eq‘bshnm�ne� qd‘cr� hm�od‘jr� ’EQhO(�‘mc� sgd�BA8�c‘s‘�g‘c�
8-01$ EQhO-�@cchshnm‘kkx+�vd�odqenqldc�od‘j�b‘kkhmf�‘s� sgd�cde‘tks � � .5.��-�Sghr�
qdrtksdc� hm� l‘mx� lnqd� od‘jr� enq� ansg� AB7  ’086  50/  od‘jr:� 16-5$  EQhO(� ‘mc�
BA8 ’25/ 821 od‘jr:�08-6$ EQhO(-�Sgd�BA8�r‘lokd�g‘c�‘�rl‘kkdq�eq‘bshnm�ne�nudq,
k‘oohmf�qd‘cr�hm�ak‘bjkhrsdc�qdfhnmr�’QhAK(-�@s�sgd�cde‘tks�od‘j�b‘kkhmf�rsqhmfdmbx+
AB7�g‘c�‘m�QhAK�ne 18-6$+�vghkd�BA8�g‘c�nmkx 7-27$-�Sghr�khjdkx�‘bbntmsr�enq�ntq
hloqnudc�qdrtksr�vhsg�sgd�BA8�qdokhb‘sd ’@cchshnm‘k�ehkd 09�Ehf-�R1(-

@cchshnm‘kkx+�vd�‘m‘kxydc�sgqdd�YEO46�BgHO,rdp�qdokhb‘sdr�’0// ao�o‘hqdc,dmc�qd‘cr(�
odqs‘hmhmf� sn� lDRBr� hm� otqd� B46AK.5I� lhbd  Z03/\-� Vd� o‘hqdc� d‘bg� qdokhb‘sd� vhsg� ‘m�
hcdmshb‘kkx�bnmctbsdc�BgHO,rdp�hm�‘�bnqqdronmchmf�r‘lokd+�vghbg�k‘bjdc�YEO46�dwoqdr,
rhnm�’YEO46,mtkk�bnmsqnkr(-

Enq�sgd�otqd�B46AK.5I�c‘s‘+�vd�trdc�sgd�r‘ld�oqnsnbnk ‘r�enq�sgd�gxaqhc c‘s‘+�dwbdos�
enq�sgd�enkknvhmf�sgqdd�chdqdmbdr-�Ehqrs+�hmrsd‘c�ne�hmots�‘r�sgd�mdf‘shud�bnmsqnk+�vd�trdc�
sgd�YEO46,mtkk�BgHO,rdp�c‘s‘-�Vd�q‘m�Anvshd� hm�o‘hqdc,dmc�lncd�’trhmf�-1�‘mc�-2(-�
Rdbnmc+�vd�nlhssdc�sgd�Anvshd�‘qftldmsr�--best�--strata+�vghbg�cn�mns�vnqj�hm�
o‘hqdc,dmc�lncd-�Hmrsd‘c+�vd�‘ccdc�-y�--maxbts 800+�sgd�k‘ssdq�ne�vghbg�vd�rds�vhsg�
--best&r�u‘ktd+�hm�khdt�ne�sgd�cde‘tks�sgqdrgnkc�ne 014-�sthqc+�vd�rds�L@BR�sn�o‘hqdc,
dmc� lncd� ’noshnm�-f BAMPE(-�sthr� qdrtksdc� hm� udqx� edv� od‘jr+� gnvdudq+� vgdm� oqn,
bdrrdc�vhsg�sgd�r‘ld�od‘j,b‘kkhmf�rsqhmfdmbx�‘r�sgd�gxaqhc�c‘s‘�’‘s�lnrs�0701 od‘jr(�‘mc�
EQhO�u‘ktdr�tmcdq 1$-�Dudm�vgdm�vd�trdc�sgd�cde‘tks�rsqhmfdmbx�sgqdrgnkc+�vd nas‘hmdc�
‘s�lnrs�3385 od‘jr+�vhsg�EQhO�u‘ktdr�ne�‘qntmc 3-4$-�Mnmdsgdkdrr+�vd�rshkk�nardqudc�sgd�
dwodbsdc�oqdedqdmbd�enq�ldsgxk‘sdc�lnsher ’@cchshnm‘k�›kd 09�Ehf-�R1(-
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Oqnbdrrhmf�ne ‘cchshnm‘k�NBS3�‘mc m,Lxb�c‘s‘rdsr

Vd�‘cchshnm‘kkx�trdc�NBS3�‘mc�m,Lxb�BgHO,rdp�c‘s‘+�eqnl�Xhm�ds�‘k-�Z25\�’FRD83523�
Z030\(-� Dwbdos� ‘r� hmchb‘sdc� adknv+� vd� oqnbdrrdc� sgdrd� hm� sgd� r‘ld� l‘mmdq� ‘r� ntq�
YEO46� c‘s‘-� Enq� sgdrd� sq‘mrbqhoshnm� e‘bsnqr+� vd� trdc� lntrd� c‘s‘� enq� sgqdd� bnmchshnmr�
odq�e‘bsnq-�stdrd�bnmchshnmr�bnmrhrs�ne�‘�vhkc,sxod�r‘lokd+�‘�sqhokd,jmnbjnts�r‘lokd�enq�
SDS0+SDS1+SDS2+�‘mc�‘�sqhokd,jmnbjnts�r‘lokd�enq�CMLS0+CMLS2@�+�CMLS2A-�
NBS3�g‘r�svn�‘mshanchdr+�ansg�qdokhb‘sdc+�‘bqnrr�‘kk�sgqdd�bnmchshnmr-�Adb‘trd�ne�onnkhmf�
ne� ansg� qdokhb‘sdr� enq� nmd� ‘mshancx� hm� sgd� SDS� sqhokd,jmnbjnts� bnmchshnm+� sghr� kd‘cr�
sn� c onditstnd2 × a bdstenitr2 × a prl1tobsr2= � lnn1ri prl1tobsr � ��  NBS3� r‘lokdr-�
std�m,Lxb�b‘ld�eqnl�nmkx�‘�rhmfkd�‘mshancx+�qdrtkshmf�hm��onditstnd2= r eplato6sp2 � ��
r‘lokdr-�Vd�trdc�sgd�oqnuhcdc�HfF�r‘lokdr�‘r�mdf‘shud�bnmsqnkr�enq�od‘j�b‘kkhmf�enq�sghr�
c‘s‘rds-�@r�chrbtrrdc�oqduhntrkx Z25\+�vd�‘krn�b‘kkdc�od‘jr�enq�l‘sbghmf�r‘lokdr�‘f‘hmrs�
d‘bg�ne�sgdhq�lntrd+�q‘aahs+�‘mc�fn‘s�HfF�r‘lokdr-

Bnlo‘qhmf�lnshe�lnchfflb‘shnmr+�trhmf�gxonsgdrhr�sdrshmf

Sn� chqdbskx� bnlo‘qd� u‘qhntr� lnch›b‘shnmr� ne� lnsher� sn� sgdhq� bnfm‘sd� tmlnch›dc�
rdptdmbdr+� vd� ‘cnosdc� ‘� gxonsgdrhr� sdrshmf� ‘ooqn‘bg-� Nmd� b‘m� cdqhud� lnsher� ne� hmsdq,
drs� eqnl� ‘� cd� mnun� qdrtks� sg‘s� ldqhsr� etqsgdq� hmudrshf‘shnm-� Nesdm+� gnvdudq+� qdrd‘qbgdqr�
hcdmshex� lnsher� ne� hmsdqdrs� trhmf� oqhnq� dwodbs‘shnmr� ne� lnshe� ahmchmf� oqdedqdmbdr� hm� sgd�
khsdq‘stqd+� rtbg�‘r� enq�b,Lxb+�YEO46+�‘mc�B.DAOβ-�Enq�dudqx�tmlnch›dc�lnshe�ne� hmsdq,
drs+�vd�b‘m�o‘qsh‘kkx�nq�etkkx�bg‘mfd�sgd�a‘rd�‘s�‘�fhudm�lnshe�onrhshnm�sn�rnld�lnch›dc�
a‘rd ’S‘akd 2(-

Sn� chqdbskx� bnlo‘qd� lnch›dc� gxonsgdrdr� sn� sgdhq� bnfm‘sd� tmlnch›dc� rdptdmbdr�
qnatrskx+�vd�sqhdc�sn�lhmhlhyd�‘r�l‘mx�bnmentmcr�‘r�onrrhakd-�Vd�›wdc�sgd�BdmsqhLn
bdmsq‘k� qdfhnm� vhcsg� ’noshnmr --minreg 99� --maxreg 100(-� Vd� ‘krn� bnlodm,
r‘sdc� enq� sgd� rtars‘msh‘k� chdqdmbd� hm� sgd� a‘bjfqntmc� eqdptdmbhdr� ne� lnch›dc� udqrtr�
tmlnch›dc� a‘rdr-� Nsgdqvhrd+� u‘rskx� knvdq� lnch›dc� a‘rd� eqdptdmbhdr� b‘m� xhdkc� ghfgdq�

S‘akd�2� Hkktrsq‘shud� dw‘lokdr� ne� onrrhakd� bg‘mfdr� l‘cd� sn� bnmudqs� tmlnch›dc� lnsher� sn� rodbh›b
lnch›dc� bntmsdqo‘qsr+� enq� cnvmrsqd‘l� gxonsgdrhr� sdrshmf-� Vd� trd� rs‘bjdc� kdssdqr� khjd� rhlokd�
rdptdmbd� knfnr-� @s� sgdrd� onrhshnmr+�N� qdoqdrdmsr� ‘mx� a‘rd� eqdptdmbhdr� nsgdq� sg‘m� sgd� a‘rd� adhmf�
lnch›dc-�Sgdrd� l‘jd� to� sgd� nsgdq� onrhshnmr� hm� sgd� lnshe&r� OVL-�

N

m� �� hmchb‘sdr� sg‘s� ‘� onrhshnm�
bnms‘hmhmf� bxsnrhmd� hr� lnch›dc� ax� rdsshmf� ‘kk� a‘rd� eqdptdmbhdr� nsgdq� sg‘m�m� sn� /� ‘mc� rdsshmf� sgd�
eqdptdmbx�ne�m�sn�0-�Bnmudqrdkx+�

N

h
h
�

G

h
�� hmchb‘sdr�sg‘s�‘�onrhshnm�bnms‘hmhmf�bxsnrhmd�hr�lnch›dc�

ax� qdok‘bhmf� sgd� eqdptdmbx� ‘oonqshnmdc� sn�C� vhsg�h+� kd‘uhmf� sgd� nsgdq� a‘rd� eqdptdmbhdr� ‘s� sg‘s�
onrhshnm�tmlnch›dc-�Vd�onqsq‘x�sgd�rdbnmc�a‘rd�ne�d‘bg�chmtbkdnshcd�‘r�g‘uhmf�‘�eqdptdmbx�ne�0-�
Sghr�rdbnmc�a‘rd+�gnvdudq+�bntkc�‘krn�bnloqhrd�chdqdms�a‘rdr�ne�u‘qhntr�eqdptdmbhdr+�hmbktchmf�sgd�
a‘rd�rgnvm

Lnchfflb‘shnm�cdrbqhoshnm Tmlnchffldc�lnshe Lnchffldc�lnshe

Etkk�BoF�lnch›b‘shnm�sn�4lB N

G
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G
� h2
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G
� N
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Etkk�BoS�lnch›b‘shnm�sn�dhsgdq�4lB�nq�4glB N
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oqna‘ahkhsx�‘mc�rg‘qodq�BdmsqhLn�od‘jr+�rhmbd�vgdm�BdmsqhLn�rb‘mr�vhsg�hsr�'knf,nccr„�
l‘sqhw+�hs�bnlotsdr�rbnqdr�enq�mtbkdna‘rd a�vhsg�a‘bjfqntmc�eqdptdmbx �)���‘r

Sn� bnlodmr‘sd� enq� sghr+� vd� dmrtqdc� sg‘s� ‘mx� lnshe� o‘hqr� bnlo‘qdc� g‘ud� sgd� r‘ld�
kdmfsg� ‘mc� rhlhk‘q� qdk‘shud� dmsqnohdr-� Sn� cn� sghr+� vd� trdc� ‘� k‘qfdq� lnshe� ordtcnbntms�
enq� lnch›dc� lnsher� ’trhmf� BdmsqhLn� noshnm  --motif-pseudo(-� Vd� bnlotsdc� sgd�
‘ooqnoqh‘sd�ordtcnbntms+�‘r�cdrbqhadc�adknv+�‘mc�oqnuhcdc�hs�sn�iupac2meme-�Vd�rds�
BdmsqhLn&r�ordtcnbntms�sn /+�rhmbd�vd�g‘c�‘kqd‘cx�‘ookhdc�sgd�‘ooqnoqh‘sd�ordtcnbntms�
sn�sgd�lnshe-�Vd�rddj�sn�mnql‘khyd�sgd�‘udq‘fd�qdk‘shud�dmsqnohdr�ne�sgd�OVL�bnktlmr�
adsvddm�svn�lnsher-
std�qdk‘shud�dmsqnox ’nq�Jtkka‘bj,Kdhakdq�chudqfdmbd(+��E��+�ne�‘�lnshe l�ne�kdmfsg {l{+�

vhsg�qdrodbs�sn�‘�a‘bjfqntmc�lncdk a�nudq�sgd�‘kog‘ads @+�ne�rhyd {@{+�hr�Z031\

Enq�d‘bg�onrhshnm+�h+�hm�sgd�lnshe+�sgd�LDLD�Rthsd�‘ccr�sgd�ordtcnbntms�o‘q‘ldsdq+���+�
shldr�sgd�a‘bjfqntmc�eqdptdmbx�enq�‘�fhudm�a‘rd+�i+�‘s�sgd�onrhshnm9�i=jb + ijb � ��b�-�sthr�
nlhsr�sgd�ddbshud�mtladq�ne�nardqudc�rhsdr+�vghbg�sgd�LDLD�Rthsd�‘krn�‘bbntmsr�enq+�
drrdmsh‘kkx�rdsshmf�hs�sn 0-

@bbnqchmfkx+� sn� dpt‘khyd� sgd� qdk‘shud� dmsqnohdr+� vd� mddcdc� nmkx� rtarshstsd  i�
j ��

enq� d‘bg ij �� hm� Dp- 0� ‘mc� sgdm� hrnk‘sd ��- Hm� sghr� oqnbdrr+� vd� rnkud� enq ��+� ax� dpt‘shmf�
�E�  enq� sgd� tmlnch›dc� lnshe� vhsg� sg‘s� ne� sgd� lnch›dc� lnshe+� rtarshstshmf� ‘r� ‘anud+�
vghkd�gnkchmf�� enq�sgd�tmlnch›dc�lnshe�bnmrs‘ms-�He�vd�oqnbddc�hm�sghr�e‘rghnm+�gnv,
dudq+� ntq� ordtcnbntms� vntkc� cdodmc� tonm� sgd� lnshe� eqdptdmbx� ‘s� d‘bg� onrhshnm� ‘mc�
sgd�a‘bjfqntmc�ne�d‘bg�a‘rd�hm�sgd�lnshe-�Hmrsd‘c+�vd�b‘m�l‘jd�‘�mtladq�ne�rhlokhex,
hmf�‘rrtloshnmr�sg‘s�‘ookx� hm�sghr�o‘qshbtk‘q�b‘rd-�Ehqrs+� sgd�tmlnch›dc�‘mc�lnch›dc�
lnsher�vd�bnlo‘qd�chdq�nmkx�hm�sgd�lnch›dc�a‘rdr+�vghbg�hm�sghr�b‘rd+�bnloqhrd�nmkx�
C�nq�G�mtbkdna‘rdr+�vhsg�‘�lnshe�eqdptdmbx�ne 0-�@cchshnm‘kkx+�vd�rds�sgd�ordtcnbntms�
ne�sgd�tmlnch›dc�lnshe�sn�‘�bnmrs‘ms /-0�’BdmsqhLn&r�cde‘tks(-�sttr+�sgd�ordtcnbntms�
enq� ‘� rhmfkd� lnch›dc� a‘rd� hr� sgd� u‘ktd ��+� nas‘hmdc� ax� rnkuhmf+� enq� oqnuhcdc� lnch›dc�
a‘rd�a‘bjfqntmc�eqdptdmbx m��‘mc�tmlnch›dc�a‘rd�eqdptdmbx u�9

Dpt‘shnm 1�nmkx�‘bbntmsr�enq�‘�rhmfkd�lnch›b‘shnm+�gnvdudq+�nm�‘�rhmfkd�rsq‘mc-�Enq�
bnlokdsd�lnch›b‘shnm+�vd�‘krn�mddc�sn�bnmrhcdq�sgd�onsdmsh‘kkx�chdqdms�a‘bjfqntmc�
eqdptdmbx�ne�sgd�lnch›dc�a‘rdr&�bnlokdldms-�sttr+�enq�‘�rhmfkd�bnlokdsd�lnch›b‘,
shnm+�vhsg�lnch›dc�onrhshnmr ���‘mc ���‘mc�bnqqdronmchmf�tmlnch›dc�onrhshnmr ���
‘mc ���+� lnch›dc� a‘rd� a‘bjfqntmc� eqdptdmbhdr  m���+� m���+� ‘mc� tmlnch›dc� a‘rd� eqd,
ptdmbhdr u���+�u���+�vd�nas‘hmdc
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Vd� mtldqhb‘kkx� rnkudc� enq �� hm� Dp- 2� enq� d‘bg� lnch›dc� gxonsgdrhr+� trhmf�fsolve�
eqnl�RbhOx  Z032\-�Ehm‘kkx+�vd�l‘x�g‘ud�ltkshokd�lnch›dc�onrhshnmr-�Vd�‘kv‘xr�dhsgdq�
gdlh,lnchex� nq� bnlokdsdkx� lnchex� ‘kk� lnch›dc� onrhshnmr+� rn� sgd� ordtcnbntms� hr� sgd�
oqnctbs�ne�lnch›dc�onrhshnmr�‘mc�sgd ��u‘ktd�eqnl�Dp- 2-
std�ordtcnbntms�nas‘hmdc�hm�sghr�e‘rghnm�cndr�mns�dw‘bskx�dpt‘khyd�sgd�svn�lnshe &r�

qdk‘shud�dmsqnohdr+�rhmbd�vd�cn�mns�‘bbntms�enq�sgd�ddbs�sg‘s�sgd�‘ksdqdc�ordtcnbntms�
g‘r� tonm� ‘kk� sgd� nsgdq� onrhshnmr� ne� sgd� lnshe-� Hs� cndr+� gnvdudq+� dw‘bskx� dpt‘khyd� sgd�
qdk‘shud�dmsqnohdr�odq�bnktlm�’QD.bnk+�‘r�cd›mdc�ax�A‘hkdx�ds ‘k-�Z031\(�ne�sgd�lnch›dc�
udqrtr�tmlnch›dc�lnsher+�vghbg�rtffbdr�sn�dmrtqd�bnqqdbskx�mnql‘khydc�bnlo‘qhrnmr-
stdm+� vd� odqenqldc� gxonsgdrhr� sdrshmf� enq� ‘m� tmlnch›dc� lnshe� ‘mc� ‘kk� onrrhakd�

4lB.4glB�lnch›b‘shnmr�ne�‘kk�BoFr�enq�jmnvm�lnch›b‘shnm,rdmrhshud�lnsher�enq�b,Lxb+�
YEO46+�‘mc�B.DAOβ-�stdrd�lnch›b‘shnmr�bnmrhrs�ne�sgd�rhw�onrrhakd�bnlahm‘shnmr�enq�ldsg,
xk‘shnm�‘mc�gxcqnwxldsgxk‘shnm�‘s�‘�BoF+�vgdqd�‘�BoF�hr�mns�ansg�gdlh,ldsgxk‘sdc�‘mc�
gdlh,gxcqnwxldsgxk‘sdc-�stdrd� rhw� bnlahm‘shnmr� ‘qd9�mG+�C1+�m1+�hG+�C2+� ‘mc�h2-� Enq�
b,Lxb+� vd� bnmrsqtbsdc� lnch›dc� gxonsgdrdr� eqnl� sgd� rs‘mc‘qc� tmlnch›dc� D,anw9�CAC
GTG-� Enq� YEO46+� vd� sdrsdc� sgd jmnvm� ahmchmf� lnshe+� ‘r� ansg� ‘� gdw‘ldq  ’TGCCGC(� ‘mc�
‘r�dwsdmcdc�gdos‘ldqr ’TGCCGCR�‘mc�TGCCGCG( Z11+�12\-�Vd�‘cchshnm‘kkx�sdrsdc�lnsher�
sg‘s�nbbtqqdc�eqdptdmskx�hm�ntq cd mnun�‘m‘kxrdr+�C(C/A)TGm1(C/T)�(A)-�Vd�dmbncdc�
sghr�lnshe�‘r�sgd�gdw‘ldq�MTGCGY�‘mc�gdos‘ldqr+�vhsg�nmd�‘cchshnm‘k�a‘rd�enq�d‘bg�rhcd9�
CMTGCGY�‘mc�MTGCGYA-�sthr�dmbnchmf�odqlhssdc�chqdbs�bnlo‘qhrnmr�sn�sgd�nsgdq�jmnvm�
YEO46,ahmchmf�lnsher�ne�sgd�r‘ld�kdmfsg-�Ehm‘kkx+�enq�B.DAOβ vd�sdrsdc�sgd�lnch›b‘shnmr�
ne� svn� nbs‘ldqr9� hsr� jmnvm� ahmchmf� lnshe  ’TTGCGCAA(� ‘mc� sgd� bghldqhb� B.DAO{BQD�
lnshe ’TTGCGTCA( Z10\-

Trhmf� BdmsqhLn+� vd� ‘rrdrrdc� lnsher� enq� sgdhq� bdmsq‘khsx� vhsghm� sgdhq� qdrodbshud�
BgHO,rdp� c‘s‘rdsr-� stdm+� vd� bnlotsdc� sgd� q‘shn� ne� BdmsqhLn� bdmsq‘k� dmqhbgldms�
o,u‘ktdr+�‘citrsdc�enq�ltkshokd�sdrshmf Z45\+� enq�d‘bg�lnch›dc.tmlnch›dc�lnshe�o‘hq-�
Enq�mtldqhb‘k�oqdbhrhnm+�vd�bnlotsdc� sghr� q‘shn�‘r� sgd�chdqdmbd�ne� sgdhq� knf�u‘ktdr�
qdstqmdc� ax� BdmsqhLn-�sthr� cdsdqlhmdr� he� sgd� lnshe� oqdedqr� ‘� lnch›dc� ’onrhshud(� nq�
tmlnch›dc�’mdf‘shud(�ahmchmf�rhsd-

Vd� bnmctbsdc� gxonsgdrhr� sdrshmf� ‘bqnrr� ‘kk� entq� qdokhb‘sdr� ne� lntrd� VFAR� ‘mc�
nwVFAR�c‘s‘+�enq�‘�fqhc�rd‘qbg�ne�lnch›dc�a‘rd�b‘kkhmf�sgqdrgnkcr-�std�kdudkr�ntsots�
ax� LKLK  Z57\+� ‘kknvdc� tr� sn� nas‘hm� sgdrd� sgqdrgnkcr-� Vd� hmsdqoqds� sgdrd� u‘ktdr� ‘r�
ntq�cdfqdd�ne�bnm›cdmbd�enq�‘�lnch›b‘shnm�nbbtqqhmf�‘s�‘�fhudm�knbtr-�Vd�bnmctbsdc�
ntq� fqhc� rd‘qbg� eqnl /-/0fl/-88  hmbktrhud+� ‘s� /-/0� hmbqdldmsr-� Ehm‘kkx+� vd� oknssdc� sgd�
q‘shn� ne� BdmsqhLn� o,u‘ktdr� ‘bqnrr� sgd� chdqdms� sgqdrgnkcr+� trhmf� Oxsgnm� khaq‘qhdr�
Rd‘anqm Z033\�‘mc�O‘mc‘r Z034\-�Vd�trdc�HOxsgnm�Z035\�‘mc�HFU�Z036\�ctqhmf�hmhsh‘k�
sdrshmf�‘mc�c‘s‘�dwoknq‘shnm-�Vd�‘krn�trdc�FMT�O‘q‘kkdk�Z037\�sgqntfgnts�ntq�vnqj,
finv-�stdm�vd�dwsdmcdc�sghr�bnlahm‘snqh‘k�gxonsgdrhr�sdrshmf�‘ooqn‘bg+�‘bqnrr�‘kk�I@R,
O@Q�‘mc�cd mnun�lnsher� eqnl�ntq�Lntrd�‘mc�Gtl‘m�DMBNCD�c‘s‘rdsr+�‘s�ntq /-2�
‘mc /-6�rdkdbsdc�sgqdrgnkcr-
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@rrdrrldms�ne sq‘mrbqhoshnm�e‘bsnq�e‘lhkh‘k�oqdedqdmbdr

Vd� trdc� SEBk‘rr  Z47+� 48\� ’cnvmkn‘cdc Mnudladq� 7+� 1/06(� sn� b‘sdfnqhyd� ‘mc� fqnto�
‘m‘kxydc� sq‘mrbqhoshnm� e‘bsnqr� hmsn� e‘lhkhdr�‘mc�rtodq,e‘lhkhdr-�Vd�trdc�Oqnmsn  Z038\�
’udqrhnm /-1-0(�sn�o‘qrd�sgd�SEBk‘rr�nmsnknfx�›kdr-

Enq� sq‘mrbqhoshnm� e‘bsnqr�dhsgdq�mns�b‘sdfnqhydc�‘s� shld�ne� ‘m‘kxrhr�nq� sg‘s�xhdkcdc�
hmdw‘bs� l‘sbgdr+� vd� l‘mt‘kkx� ‘rrhfmdc� sgdl� sn� e‘lhkhdr� ‘mc� rtodq,e‘lhkhdr-� Vd�
odqenqldc� btq‘shnm� ax� rd‘qbghmf� nmd� nq� lnqd� ne� FdmdB‘qcr  Z04/\+� Fdmdm‘ldr-
nqf  Z040\+� TmhOqns  Z041\+� Fdmd2C  Z042\+� HmsdqOqn  Z043\+� Oe‘l  Z044\+� RL@QS  Z045\+�
‘mc�RTODQE@LHKX Z046\-

Vd�l‘mt‘kkx�qd,m‘ldc�‘�mtladq�ne�sq‘mrbqhoshnm�e‘bsnqr�hm�sgd�e‘lhkx�‘rrhfmldms�
sn�l‘sbg�sgd�m‘ldr�trdc�dkrdvgdqd�hm�ntq�c‘s‘+� k‘qfdkx�qdlnuhmf�gxogdmr�enq�bnm,
rhrsdmbx+�bqd‘shmf�‘�fqnto� enq�ONKQ1@+�‘mc�‘cchmf�‘�mtladq�ne�lhrrhmf�sq‘mrbqho,
shnm� e‘bsnqr-� Sgd� enkknvhmf� e‘bsnqr� ’vhsg� ‘rsdqhrjr� cdmnshmf� ‘mx� rteehw� ‘mc� rk‘rgdr�
cdmnshmf� rxmnmxlntr� e‘bsnqr(� tmcdqvdms� sghr� l‘mt‘k� ‘mmns‘shnm9� Q@C10+� QDB7+�
RBB0+� YB2G00)+� BGC)+� MDKED+� O@G1+� RHM2)+� OH@R)+� YLHY)+� JKGK+� GBEB)+�
DO2//+� SBE01+� SHE0).SQHL13.SQHL17.SQHL22+� RLB)+� J@S1@.FBM4+� ‘mc�
RL@QB@3.AQF0-

Vd� ‘ffqdf‘sdc� ‘kk� gxonsgdrhr� sdrshmf� qdrtksr� ‘bqnrr� dhsgdq� lntrd� nq� J451� c‘s‘,
rdsr� chrshmbskx-� Fqntodc� ax� lnch›b‘shnm� sxod� ’m� nq�h(+� vd� ‘ffqdf‘sdc� ‘bqnrr� rsqhm,
fdmbx  ’/-2�nq /-6(+� qdokhb‘sd�ne�nqhfhm+�‘mc�tmlnch›dc�gxonsgdrhr-�Vgdm�bnlo‘qhmf�
‘�lnch›dc�gxonsgdrhr�o‘hq�sn�hsr�tmlnch›dc�bntmsdqo‘qs+�chdqdms�qdokhb‘sdr�ne�c‘s‘�
l‘x�oqnctbd�chdqdms�rbnqdr-�Hm�sghr�hmrs‘mbd+�sn�‘ffqdf‘sd�ltkshokd�rhlhk‘q�gxonsgd,
rhr�sdrsr+�vd�snnj�sgd�l‘whltl�‘arnktsd�u‘ktd�rbnqd-�Enq�d‘bg�sq‘mrbqhoshnm�e‘bsnq+�vd�
qds‘hmdc�nmkx�sgd�lnrs�rs‘shrshb‘kkx�rhfmh›b‘ms�’'sno,0„(�nq�sno�sgqdd�lnrs�rs‘shrshb‘kkx�
rhfmh›b‘ms�’'sno,2„(�gxonsgdrhr�o‘hqr-�Vd�nlhssdc�gxonsgdrhr�o‘hqr�sg‘s�k‘bj�rs‘shrshb‘k�
rhfmh›b‘mbd�’�-value0 � .5.�(-

Lnshe�bktrsdqhmf�ne lnchffldc�ahmchmf�oqdedqdmbdr

Vd�trdc�QR@S�matrix-clustering Z87\�sn�ghdq‘qbghb‘kkx�bktrsdq�rhlhk‘q�lnsher-�Enq�
d‘bg� sq‘mrbqhoshnm� e‘bsnq+� vd� bktrsdqdc� d‘bg� ne� hsr� tmlnch›dc� lnsher+� ‘knmfrhcd� sgdhq�
lnch›dc�bntmsdqo‘qsr-�stdrd�lnsher�l‘sbgdc�sgd�rds�ne�gxonsgdrhr�o‘hqr�enq�sg‘s�e‘bsnq-

Vd� o‘qshshnmdc� d‘bg� sq‘mrbqhoshnm� e‘bsnq&r� lnsher� hmsn� tmlnch›dc,oqdedqqhmf�
’�core� < ���(+�lnch›dc,oqdedqqhmf�’�core� > ��(+�‘mc�sgnrd�vhsgnts�‘mx�rtars‘mshud�oqde,
dqdmbd ’−� � � � ��(-�Gdqd+�vd�rds � � ��+�sn�hfmnqd�‘mx�md‘q,mdtsq‘k�oqdedqdmbdr-

@esdq�sghr+�vd�qdlnudc�ctokhb‘sd�gxonsgdrhr�o‘hqr+�rdkdbshmf�nmkx�sgnrd�vhsg�sgd�rbnqdr�
etqsgdrs� ‘v‘x� eqnl� ydqn-�stdm+� vd� oknssdc� sgdrd� bktrsdqr+� ‘mmns‘sdc� ax� sgdhq� rbnqd+� hm�
‘�sqddl‘o Z047\�okns-�Vd�bqd‘sdc�sghr�okns�trhmf�Q Z048\�’udqrhnm 2-4-0(�ffokns1&r Z05/\�
sqddl‘ohex  Z050\�‘mc�Oxsgnm� ’udqrhnm 1-6-04(�O‘mc‘r� ’udqrhnm /-11-/(  Z034\�c‘s‘� rsqtb,
stqdr�sgqntfg�qox1 Z051\�’udqrhnm 1-7-5(-

Vd�cdrhfmdc�‘�bnkntq�rbgdld�sn�ghfgkhfgs�lnsher�vhsg�rsqnmf�oqdedqdmbdr-�Sn�cn�sghr+�
vd�trdc�vghsd�enq�rbnqdr�ne 7/+�‘anud�nq�adknv ydqn�’m‘ldkx+�eqnl��0��sn 7/(-�sthr�qdoqd,
rdmsdc�‘m�dwo‘mrhnm�ne�chrqdf‘qcdc�lnshe�eqnl�sgd�� � � sgqdrgnkc�trdc�‘anud-�Vd�‘krn�
jdos�sgd�bnkntq�q‘lo�khmd‘q�vhsghm�‘�rbnqd�ne 1/�nm�dhsgdq�rhcd�ne /-�Ntsrhcd�ne�sghr�q‘mfd�
‘qntmc�sgd�bdmsqd+�sgd�q‘lo�adbnldr�knf‘qhsglhb-
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Sn�etqsgdq�ghfgkhfgs�sgd�q‘qdq�‘mc�knvdq�rbnqdr�nbbtqqhmf�enq�lnsher�oqdedqqhmf�sn�ahmc�
hm�lnch›dc�bnmsdwsr+�vd�‘ksdqdc�sgd�lhc,onhms�ne�sgd�bnkntq�rbgdld-�Sn�cn�sghr+�vd�qd,
bdmsqdc�sgd�bnkntq�rbgdld+�rgheshmf�hs �0��+�sgdqdax�ah‘rhmf�hs�snv‘qcr�lnch›dc�bnmsdwsr+�
hm�rg‘cdr�ne�qdc-�std�qd,bdmsqhmf�nrds�rjdvr�sgd�dmshqd�bnkntq�rbgdld�snv‘qc�qdc�gtdr+�
hmbktchmf�lnuhmf�sgd�vghsd�qdfhnmr�‘bbnqchmfkx-

U‘khc‘shnm�ne ntq�NBS3�fflmchmfr+�trhmf�BTS%QTM

@esdq�›mchmf�sg‘s�NBS3�g‘c�‘�mtladq�ne�ansg�ldsgxk,�‘mc�gxcqnwxldsgxk,oqdedqqhmf�
lnsher+� vd� odqenqldc� BTS%QTM  Z38+� 4/\� nm� lDRBr+� s‘qfdshmf� NBS3-� Vd� ‘krn� odq,
enqldc�BTS%QTM�enq�‘�l‘sbgdc�HfF+�enq�trd�‘r�‘�a‘bjfqntmc�ctqhmf�od‘j�b‘kkhmf-�Vd�
odqenqldc� BTS%QTM� nm� lDRBr+� s‘qfdshmf� NBS3-� Vd� rtaidbsdc� sgd� qdrtks‘ms� CM@�
sn 2�vnqjfinvr9�bnmudmshnm‘k�khaq‘qx�oqdo‘q‘shnm�enq�rdptdmbhmf�nm�‘m�Hkktlhm‘�ok‘senql+�
ahrtk›sd�rdptdmbhmf+�‘mc�M‘mn,glB,Rd‘k,rdp Z50\-�Trhmf�‘�Mnu‘Rdp�5///�’Hkktlhm‘(+�vd�
rdptdmbdc� sgd� qdrtkshmf� khaq‘qhdr� eqnl�sgd 2�vnqjfinvr+�trhmf�‘�o‘hqdc,dmc 1� 50b p��
qd‘c�bnm›ftq‘shnm�’Oqhmbdrr�L‘qf‘qds�Fdmnlhbr�Bdmsqd+�Snqnmsn+�NM+�B‘m‘c‘(-

Bdkk�khmdr

Trhmf�eddcdq,eqdd�bnmchshnmr+�vd�fqdv�l‘kd�D03�ltqhmd�dlaqxnmhb�rsdl�bdkkr Z052\�nm�
0c m�� ok‘sdr� fdk‘shmhydc� vhsg� /-1$� onqbhmd� rjhm� fdk‘shm� sxod� @� ’Rhfl‘+� Rs-� Knthr+� LN+�
TR@(�‘s 26���B�‘mc�4$��BN1-�std�DR,D03SF1‘ ’D03(�dlaqxnmhb�rsdl�bdkkr�vdqd�‘�fhes�eqnl�
sgd�E‘yyhn�k‘a ’QQHC9��BUBK^�80/7(-�Vd�btkstqdc�bdkkr�hm�M1A16+1h�ldch‘ Z053\-�Aqhdfix+�
sghr� ldch‘� bnms‘hmr� CLDL.E01  Z054\� ’Rhfl‘(� ‘mc� Mdtqna‘r‘k� ldch‘� ’stdqlnEhrgdq+�
V‘ksg‘l+� L@+� TR@(+� rtookdldmsdc� vhsg .5�� A16� ’Hmuhsqnfdm+� V‘ksg‘l+� L@+� TR@(+�
�� M,1�Rtookdldms+ 0m /ol��� 1,ldqb‘osndsg‘mnk�’stdqlnEhrgdq(+�mool/�/ fkts‘lhmd�
’stdqlnEhrgdq(+�Kdtjdlh‘�Hmghahsnqx�E‘bsnq�’KHE(+�m /ol��� BGHQ88/10�fkxbnfdm�rxm,
sg‘rd� jhm‘rd� ’FRJ(� hmghahsnq� ’o101010+� Anrsnm+� L@+� TR@(+� ‘mc�m �ol/�/ OC/214/80�
lhsnfdm,‘bshu‘sdc� oqnsdhm� jhm‘rd.dwsq‘bdkktk‘q� rhfm‘k,qdftk‘sdc� jhm‘rd� jhm‘rd� ’LDJ(�
hmghahsnq�’o101010(-�Vd�o‘rr‘fdc�bdkkr�dudqx 8h ��trhmf�sqxorhm�’Fhabn+�V‘ksg‘l+�L@+�
TR@(�‘mc�rokhs�sgdl�‘s�‘�q‘shn�ne :8���vhsg�eqdrg�ldchtl-�Vd�bnmctbsdc�qntshmd�‘msh,
lxbnok‘rl‘� bkd‘mhmf� ’KnnjNts� CM@� Dq‘rd� roq‘x+� Rhfl‘(� ‘mc� rbqddmdc� bdkk� khmdr� ax�
OBQ�sn�bnm›ql�mn�lxbnok‘rl‘�oqdrdmbd-

BTS%QTM�‘rr‘x

Vd� odqenqldc� BTS%QTM� ‘r� cdrbqhadc� dkrdvgdqd  Z055fl057\� trhmf� qdbnlah,
m‘ms� Oqnsdhm� @,lhbqnbnbb‘k� mtbkd‘rd� ’o@,LM(-� Aqhdfix+� vd� dwsq‘bsdc� mtbkdh� eqnl  �
�3  4//  ///� dlaqxnmhb� rsdl� bdkkr� trhmf� ‘� mtbkd‘q� dwsq‘bshnm� atdq� bnloqhrdc� ne�
0mool/�/  3,’1,gxcqnwxdsgxk(,0,ohodq‘yhmddsg‘mdrtkenmhb� ‘bhc� ’GDODR(,JNG  Z058\+�
oG  6-8:�0mool/�/ JBk:�.5mool/�/  rodqlhchmd:� /-0$� Sqhsnm� W,0//:� 1/$� fkxbdqnk:� ‘mc�
eqdrgkx� ‘ccdc� oqnsd‘rd� hmghahsnqr-� Vd� antmc� sgd� mtbkdh� sn�  0ll ��� oqd,v‘rgdc� kdbshm,
bn‘sdc� bnmb‘m‘u‘khm� @� l‘fmdshb� ad‘cr� ’Onkxrbhdmbdr+� V‘qqhmfsnm+� O@+� TR@(-� stdm+�
vd� v‘rgdc� ad‘cr� hm� ahmchmf� atdq� ’�0mool/�/ GDODR,JNG+� oG  6-8+�0mool/�/ JBk+�
mool/�/� �B‘Bk1� �LmBk1(-� Vd� oqd,aknbjdc� hllnahkhydc� mtbkdh� vhsg� aknbjhmf� atdq�
’�0mool/�/ GDODR+�oG 6-4+�50mool/�/ M‘Bk+�.5mool/�/ rodqlhchmd+�/-0$�anuhmd�rdqtl�
‘katlhm�’AR@(+�mool/�/ DCS@+�eqdrg�oqnsd‘rd�hmghahsnqr(-�Vd�v‘rgdc�sgd�mtbkdh�nmbd�hm�
v‘rg�atdq�’�0mool/�/ GDODR+�oG 6-4+�50mool/�/ M‘Bk+�.5mool/�/ rodqlhchmd+�/-0$�
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AR@+�eqdrg�oqnsd‘rd�hmghahsnqr(-�Enkknvhmf�sghr+�vd�hmbta‘sdc�mtbkdh�hm�v‘rg�atdq�bnm,
s‘hmhmf�oqhl‘qx�‘mshancx�’‘msh,Nbs3+�Ch‘fdmncd�’Cdmuhkkd+�MI+�TR@(�b‘s�mn-�B0430/2/4�
nq�‘msh,HfF+�@ab‘l�’TJ(�b‘s-�mn-�‘a26304:�QQHC9��@A^�15208�85(�enq h ��‘s � ��B�vhsg�qns‘,
shnm-� stdm+� vd� hmbta‘sdc� hm� v‘rg� atdq� bnms‘hmhmf� qdbnlahm‘ms� o@,LM� enq  0min��
‘s � ��B�vhsg�qns‘shnm-

Trhmf�‘m�hbd,v‘sdq�a‘sg+�vd�dpthkhaq‘sdc�r‘lokdr�sn � ��B�‘mc�‘ccdc�mool/�/��B‘Bk1�sn�
‘bshu‘sd�o@,LM�bkd‘u‘fd-�stdm+�vd�odqenqldc�rta,noshl‘k�chfdrshnm+�‘s � ��B�enq 0min��-�
@r�cdrbqhadc� hm�Rsdo�20�ne�Rjdmd�ds ‘k-� Z4/\+�vd� hmsdmshnm‘kkx�bnmctbsdc�chfdrshnm�‘s�‘�
sdlodq‘stqd�knvdq�sg‘m�noshl‘k+�sn�oqdudms�nsgdqvhrd�tm‘bbdos‘akd�a‘bjfqntmc�bkd‘u,
‘fd� kdudkr  Z38+� 4/\-� Vd� bgdk‘sdc� chfdrshnm� vhsg� 1WRSNO+� atdq� ’�0mmool/�/  M‘Bk+�
0mool/�/  DCS@+� m ool/�/  dsgxkdmd� fkxbnk,ahr’�,‘lhmndsgxk� dsgdq(  � -� -� �-� ��

,sdsq‘‘bdshb� ‘bhc� ’DFS@(+� 0g �/ml�  QM‘rd� @+� 0g �/ml�  fkxbnfdm+� ‘mc�.5p g�  LM‘rd,
chfdrsdc�R‘bbg‘qnlxbdr�bdqduhrh‘d�lnmnmtbkdnrnld,rhydc�CM@�rohjd,hm�bnmsqnk(-

@esdq� QM‘rd� @� sqd‘sldms� ‘mc� bdmsqhetf‘shnm+� vd� qdkd‘rdc� ‘mc� rdo‘q‘sdc� fdmnlhb�
eq‘fldmsr-� Vd� chfdrsdc� oqnsdhm� trhmf� oqnsdhm‘rd� J-� Ehm‘kkx+� vd� otqh›dc� CM@� trhmf�
ogdmnk9bgknqnenql9hrn‘lxk�‘kbngnk�dwsq‘bshnm+�enkknvdc�ax�dsg‘mnk�oqdbhohs‘shnm-

Khaq‘qx�oqdo‘q‘shnm�enq ahrtkfflsd�rdptdmbhmf

Vd�oqdo‘qdc�ntq�ahrtk›sd�rdptdmbhmf�khaq‘qx�trhmf�0n g� ne�BTS%QTM�CM@-�Vd�trdc�sgd�
Tksq‘� HH� Khaq‘qx� Oqdo‘q‘shnm� Jhs� ’Mdv� Dmfk‘mc� Ahnk‘ar� ’B‘m‘c‘(� ’MDA(+� b‘s-� mn-� D6534K(�
enkknvhmf�l‘mte‘bstqdq&r�oqnsnbnk+�vhsg�rnld�lnch›b‘shnmr-� Hm�aqhde+�‘esdq�dmc,qdo‘hq�‘mc�
@,s‘hkhmf+�vd�khf‘sdc�MDAMdws�ldsgxk‘sdc�‘c‘osdqr�enq�Hkktlhm‘�’MDA+�b‘s-�mn-�D6424(�‘s�‘�
›m‘k�bnmbdmsq‘shnm�ne .4.m �ol/�/�nmsn�sgd�CM@+�enkknvdc�ax�hmbta‘shnm ‘s 0� ��B�enq 0min��-�
Onrs�‘c‘osdq�hmbta‘shnm+�vd�rtaidbsdc�‘c‘osdqr�sn�TRDQ�dmyxld�chfdrshnm�‘s 7� ��B�enq 5min��
oqhnq�sn�bkd‘m�to�trhmf�@LOtqd�WO�Ad‘cr�’Adbjl‘m�Bntksdq+�b‘s-�mn-�@52770(-

Vd� ahrtk›sd,bnmudqsdc� ‘c‘osdq,khf‘sdc� BTS%QTM� CM@� trhmf� Yxln� Qdrd‘qbg� DY�
CM@�Ldsgxk‘shnm�Jhs� ’Yxln+� Hquhmf+�B@+�TR@+�b‘s-�mn-�C4//0(� enkknvhmf� sgd�‘ksdqm‘,
shud� oqnsnbnk� enq� sgd� Hm›mhtl� Ldsgxk‘shnm� @rr‘x� ’Hkktlhm‘(-� Aqhdfix+� vd� ‘ccdc�l �� ne�
L,Chktshnm� atdq� sn� otqh›dc� ‘c‘osdq,khf‘sdc� CM@+� ‘mc� ‘citrsdc� sns‘k� r‘lokd� unktld�
sn 0l ���vhsg�rsdqhkd�lnkdbtk‘q�fq‘cd�v‘sdq-�Vd�hmbta‘sdc�r‘lokdr�‘s 7� ��B�enq 5min��+�
oqhnq� sn� sgd�‘cchshnm�ne 0ll �� ne�BS�Bnmudqrhnm�Qd‘fdms- Vd�etqsgdq� hmbta‘sdc�r‘l,
okdr+�oqhnq�sn�otqh›b‘shnm+�‘s�’�5� ��B�enq 0s ��+�0� ��B�enq�0min��(�enq�05�bxbkdr+�sgdm�‘s�� ��B�
enq�‘s�kd‘rs 0min��+�enkknvhmf�sgd�l‘mte‘bstqdq&r�oqnsnbnk-�Ehm‘kkx+�vd�dktsdc�r‘lokdr�hm�
3l �� lnkdbtk‘q�fq‘cd�v‘sdq-

Vd�‘lokh›dc�sgd�ahrtk›sd,bnmudqsdc�CM@�trhmf ���GhEh�GnsRs‘qs�Tq‘bhk+�Qd‘cxLhw�
’J@O@+�Vhklhmfsnm+�L@+�TR@+�b‘s-�mn-�JJ17/0(+�‘mc�tmhptd�ct‘k�hmcdw�oqhldqr�’MDA+�
b‘s-�mn-�D533/R(�hm�‘�›m‘k�unktld�ne 0l ���-�Vd�odqenqldc�sghr�trhmf�sgd�enkknvhmf�OBQ�
oqnfq‘l9�8� ��B� enq  5s ��+� enkknvdc� ax� 06� bxbkdr� ne9�8� ��B� enq 5s ��+�5� ��B� enq 0s ��+�2� ��B�
enq 0s ��+�‘mc�›m‘k�dwsdmrhnm�‘s 2� ��B�enq 0s ��-�Vd�otqh›dc�‘mc�ct‘k�rhyd�rdkdbsdc�‘lokh›dc�
khaq‘qhdr�trhmf�@LOtqd�’Adbjl‘m�Bntksdq+�NM+�B‘m‘c‘(�WO�Ad‘cr�‘s .6���sn .0���ad‘c�
q‘shn+�dktsdc�hm�‘�unktld�ne 0l ��-

Khaq‘qx�oqdo‘q‘shnm�enq glB,Rd‘k�rdptdmbhmf

Vd�odqenqldc�khaq‘qx�oqdo‘q‘shnm�trhmf�sgd�MDA�Tksq‘�HH�Khaq‘qx�Oqdo‘q‘shnm�Jhs�’MDA+�
b‘s-�mn-�D6534K(�nm�0n g� BTS%QTM�CM@+�‘r�odq�sgd�l‘mte‘bstqdq&r oqnsnbnk+�vhsg�sgd�
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adknv�lnch›b‘shnmr-�Hm�aqhde+�‘esdq�dmc,qdo‘hq�‘mc�@,s‘hkhmf+�vd�otqh›dc�‘c‘osdq�khf‘sdc�
CM@�trhmf�@LOtqd�WO�Ad‘cr�‘s�‘�.9�� q‘shn�‘mc�dktsdc�hm�..5l �� rsdqhkd�v‘sdq-

Vd� ‘ccdc� sgqdd� rohjd,hm� CM@� bnmsqnkr� sn� sgd� ‘c‘osdq� khf‘sdc� CM@� sn� ‘rrdrr� rod,
bh›b�dmqhbgldms�ne�lnch›dc�CM@�eq‘fldmsr-�Bnmsqnkr�bnmrhrsdc�ne�.2n glµ�� vnqjhmf�
rsnbjr� ne� tmldsgxk‘sdc� ‘mc� ldsgxk‘sdc� @q‘ahcnorhr� CM@� rohjd,hm� bnmsqnkr� eqnl� sgd�
Ch‘fdmncd�CM@�ldsgxk‘shnm�bnmsqnk�o‘bj‘fd�’b‘s-�mn-�B/1/3//01(-�stdx�‘krn�hmbktcdc�
sgd� 4glB� rohjd,hm� bnmsqnk� CM@� ’‘lokh›dc� eqnl� sgd� @OB� oqnlnsdq(� eqnl� sgd� @bshud�
Lnshe�Ldsgxk‘sdc�CM@�rs‘mc‘qc�jhs�’@bshud�Lnshe+�b‘s-�mn-�44//7(-�Vd�bnlahmdc�.3n g��
ne�d‘bg�rohjd,hm�CM@�hm�‘�›m‘k�unktld�ne .5l ���odq�dwodqhldms‘k�r‘lokd-�Vd�lhwdc�sgd�
‘c‘osdq�khf‘sdc�CM@�vhsg�sgd�rohjd,hm�CM@�lhw-�stdm�vd�‘khptnsdc�.6l �� ne�sghr�lhw�
hmsn�‘�rdo‘q‘sd�OBQ�stad�‘mc�rsnqdc�hs�‘s −0� ��B+�‘r�‘m�hmots�bnmsqnk-

Vd� 4glB,fktbnrxk‘sdc� sgd� qdl‘hmhmf�4.l. ��  BTS%QTM� CM@� lhwdc� vhsg� rohjd,
hm� bnmsqnkr+� ‘r� oqduhntrkx� cdrbqhadc  Z50\+� vhsg� sgd� adknv� lnch›b‘shnmr-� Aqhdfix+� vd�
090 chktsdc� ‘�m �ol/�/  rsnbj� ne� tq‘bhk� chognrog‘sd� ’TCO(,‘yhcd,fktbnrd� ’@bshud� Lnshe+�
b‘s-� mn-� 44/1/(� hm� ��  ognrog‘sd,atdqdc� r‘khmd� ’OAR(� sn� drs‘akhrg� ‘� vnqjhmf� rsnbj�
ne .5m �ol/�/�enq�L‘rsdqlhw�oqdo‘q‘shnm-�Vd�oqdo‘qdc�‘�0l �� fktbnrxk‘shnm�L‘rsdqlhw�
odq� dwodqhldms‘k� r‘lokd� bnmrhrshmf� ne� sgd� enkknvhmf9�4.l. �� BTS%QTM� CM@� lhwdc�
vhsg�rohjd,hm�bnmsqnkr+�0m �ol/�/ GDODR  ’oG 7-/(+�5mool/�/  �LfBk1+�.1mool/�/�TCO,
‘yhcd,fktbnrd� ‘mc� 0 T� ne� S3 Og‘fd��,fktbnrxksq‘mredq‘rd� ’MDA+� b‘s-� mn-� L/246K(-� Vd�
hmbta‘sdc�sgd�lhw�enq h ��‘s 7� ��B+�sn�oqnlnsd�fktbnrxk‘shnm-
stdm+�vd�odqenqldc�ahnshmxk‘shnm�ne�‘yhcd,k‘adkkdc�4glB�qdrhctdr ne�sgd�fktbnrxk‘sdc�

CM@� eq‘fldmsr-� Hm� rsdqhkd� v‘sdq+� vd� oqdo‘qdc� 0mool/�/  chadmynbxbknnbsxmd,ODF3,
ahnshm� bnmitf‘sd� ’Ahnrbhdmbd+� b‘s-� mn-� BKJ,@0/4O3,0/(� ‘mc� rsnqdc� hs� hm� nmd,shld� trd�
‘khptnsr� ‘s −0� ��B+� sn� ‘unhc� eqddyd,sg‘v-� Vd� lhwdc� 0l ��  ne� fktbnrxk‘sdc� CM@� vhsg�
.8m �ol/�/  chadmynbxbknnbsxmd,ODF3,ahnshm� hm� ‘� ›m‘k� qd‘bshnm� unktld� ne ll ���+� sgdm�
hmbta‘sdc h ��‘s 7� ��B�sn�oqnlnsd�ahnshmxk‘shnm-�stdm+�vd�oqdo‘qdc�LhbqnRohm�O,2/�Fdk�
Bnktlmr�’Ahn,Q‘c+�Gdqbtkdr+�B@+�TR@+�b‘s-�mn-�6215112(+�enkknvhmf�sgd�l‘mte‘bstqdq&r�
oqnsnbnk+� ‘mc� trdc� sgdl� sn� otqhex� sns‘k� CM@� eq‘fldmsr� eqnl� qd‘bshnm� bnlonmdmsr-�
Aqhdfix+� vd� kn‘cdc� sgd� r‘lokd� nmsn� sgd� bnktlm+� sgdm� bdmsqhetfdc min�� ‘s�0ggg��� sn�
dktsd�otqh›dc�CM@�r‘lokd�hm ll ���ne�Sqhr�atdq-

Sn�rodbh›b‘kkx�b‘ostqd�ahnshmxk‘sdc�4glB�CM@�eq‘fldmsr+�vd�oqdo‘qdc��� ahmchmf�‘mc�
v‘rghmf�’A%V(�atdq ’0mool/�/�Sqhr,GBk+�0mool/�/�DCS@+�mol/�/�M‘Bk(-�Trhmf�0g ���
ne�LxNmd�Rsqdos‘uhchm�B0�Cxm‘ad‘cr�’stdqlnEhrgdq+�b‘s-�mn-�54//0(+�vd�qd,rtrodmcdc�
hm .2m l��ne��� A%V�atdq�odq�dwodqhldms‘k�r‘lokd�sn�v‘rg�ad‘cr-�Vd�rtaidbsdc�ad‘cr�
sn�2�sns‘k�v‘rgdr+� sgdm�qd,rtrodmcdc�sn�‘�›m‘k�unktld�ne ll ���odq�r‘lokd� hm��� A%V�
atdq-�Vd�‘ccdc�ll ���ne�otqh›dc�sns‘k�CM@�eq‘fldmsr�sn�ll ���ne�v‘rgdc�ad‘cr+�sgdm�
hmbta‘sdc 5min��tmcdq�fdmskd�qns‘shnm�sn�oqnlnsd�rsqdos‘uhchm,ahnshm�ahmchmf-

Sn� hrnk‘sd� ad‘cr� bnms‘hmhmf� rsqdos‘uhchm,antmc� ahnshmxk‘sdc� CM@� eq‘fldmsr+�
vd� hmbta‘sdc� sgdl� nm� l‘fmds� enq min��-�stdm+� vd� v‘rgdc� sgd� ad‘cr� 2  shldr� vhsg�
�� A%V�atdq�sn�qdlnud�mnm,ahnshmxk‘sdc�CM@�eq‘fldmsr�k‘bjhmf�4glB-�Ehm‘kkx+�vd�
qd,rtrodmcdc�sgd�ad‘cr�hm�0l ���ne�knv�SD�atdq-

Vd� bnmctbsdc� pt‘mshs‘shud� OBQ� ’pOBQ(� sn� bnlo‘qd� dmqhbgldms� ne� 4glB� rohjd,hm� ‘esdq�
ahnshm�dmqhbgldms�qdk‘shud�sn� hmots�r‘lokd�rsnqdc�d‘qkhdq-�pOBQ�hm�sgd� enql�ne�‘�0l ��� qd‘b,
shnm�bnmrhrsdc�ne����RXAQ�E‘rs�pOBQ�L‘rsdqlhw�’J@O@+�b‘s-�mn-�JJ35/0(+�l ���ne�sdlok‘sd�
CM@+�‘mc�oqhldqr�‘s�‘�›m‘k�bnmbdmsq‘shnm�ne .3m �ol/�/�-�Vd�rds�to�chdqdms�qd‘bshnmr�enq�d‘bg�
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oqhldq�rds�sn�cdsdbs�d‘bg�rohjd,hm�bnmsqnk�CM@�rdo‘q‘sdkx-�Vd�trdc�sdlok‘sd,rodbh›b�enqv‘qc�
‘mc�qdudqrd�oqhldqr-�Enq�4glB+�vd�pt‘msh›dc�rohjd,hm�CM@�eq‘fldms�eqnl�sgd�@bshud�Lnshe�
Ldsgxk‘sdc�CM@�rs‘mc‘qc�jhs-�Vd�‘krn�pt‘msh›dc�sgd�ldsgxk‘sdc�nq�tmldsgxk‘sdc�@q‘ahcnorhr�
CM@�rohjd,hm�bnmsqnkr�eqnl�sgd�Ch‘fdmncd�CM@�Ldsgxk‘shnm�Bnmsqnk�o‘bj‘fd�jhs-�Vd�‘lokh,
›dc�vhsg�sgd� enkknvhmf�OBQ�oqnfq‘l9 8� ��B� enq 0s ��+� enkknvdc�ax�3/ bxbkdr�ne�8� ��B� enq 0s ��
‘mc 0� ��B�enq 5s ��’vhsg�hl‘fd�b‘ostqd(+�dmchmf�vhsg�ldks�btqud�‘m‘kxrhr-

Sn� fdmdq‘sd� ad‘c,eqdd� sdlok‘sd� enq� khaq‘qx� CM@� ‘lokh›b‘shnm+� vd� drs‘akhrgdc� OBQ�
qd‘bshnm�lhw bnms‘hmhmf .3m �ol/�/�ne�tmhptd�ct‘k�hmcdw�oqhldqr�’MDA+�b‘s-�mn-�D533/R(+�
���MDATksq‘�HH�P4�LL+�‘mc�CM@.ad‘c�sdlok‘sd�enq�‘�›m‘k�unktld�ne�0ll ���odq�r‘l,
okd-� Vd� rokhs� r‘lokdr� hmsn 5� 0l ��� qd‘bshnmr� ‘mc� ‘lokh›dc� trhmf� sgd� enkknvhmf� OBQ�
oqnfq‘l9�8� ��B�enq 0s �+�enkknvdc�ax�4�bxbkdr�ne�8� ��B�enq 0s ��+�0� ��B�enq 5s ��+�dmchmf�vhsg�
‘�gnkc�‘s � ��B-�stdm+�vd�sq‘mredqqdc�qd‘bshnm�stadr�sn�‘�l‘fmdshb�q‘bj�‘mc�sq‘mredqqdc�
ad‘c,eqdd� rtodqm‘s‘ms� sn� mdv� OBQ� stadr-� Sn� ‘lokhex� CM@� khaq‘qhdr� enq� ‘� l‘whltl�
ne�05 bxbkdr�sns‘k�’hmbktchmf�hmhsh‘k�4 bxbkdr(+�vd�trdc�sgd�r‘ld�OBQ�bnmchshnmr�enq�sgd�
ad‘c,eqdd�sdlok‘sd-�stdm+�vd�ct‘k�rhyd�rdkdbsdc�CM@�khaq‘qhdr�trhmf�@LOtqd�WO�ad‘cr�
‘s .7���sn .0���q‘shn+�‘r�cdrbqhadc�hm�sgd�khaq‘qx�oqdo‘q‘shnm�enq�ahrtk›sd�rdptdmbhmf-

R‘lokd�rdptdmbhmf

Vd� odqenqldc� khaq‘qx� oqdo‘q‘shnm� ne� n g�� ne� BTS%QTM� CM@+� enkknvhmf� sgd� MDA�
Tksq‘  HH� Khaq‘qx� Oqdo‘q‘shnm� Jhs  ’b‘s-� mn-� D6534K(� l‘mte‘bstqdq&r� oqnsnbnk-� Vd� trdc�
chdqdms� MDA� ct‘k� hmchbdr� enq� d‘bg� r‘lokd  ’S‘akd 3(-� Vd� rdptdmbdc� ‘kk� khaq‘qhdr� nm� ‘�
Mnu‘Rdp� 5///� rdptdmbhmf� rxrsdl� trhmf� ‘� RO� finv� bdkk� qtm� hm� rs‘mc‘qc� lncd+� vhsg�
o‘hqdc,dmc 1�50b p�� qd‘c� kdmfsg� bnm›ftq‘shnm-�sthr� ‘kknvdc� tr� sn� nas‘hm� sgd� cdrhqdc�
mtladq�ne�qd‘cr�odq�r‘lokd ’S‘akd 3(-

C‘s‘�oqnbdrrhmf

Vd�odqenqldc�a‘rd�b‘kkr�trhmf�Qd‘k,Shld�@m‘kxrhr�’QS@(�’udqrhnm 2-3-3(-�Trhmf�abk1e‘rsp�
’udqrhnm�1-1/(+�vd�bnmudqsdc�Ahm‘qx�A‘rd�B‘kk�’ABK(�›kdr�sn�E@RSP�›kdr-

Vd�oqnbdrrdc�sgd�BTS%QTM�rdptdmbdr�‘r�enkknvr-�Adenqd�‘khfmldms+�vd�sqhlldc�‘c‘osdq�
rdptdmbdr�vhsg�e‘rso ’udqrhnm /-08-3( Z06/\-�Vd�‘rrdrrdc�rdptdmbhmf�c‘s‘�pt‘khsx�trhmf�E‘rsPB�
’udqrhnm /-00-7( Z060\+�Ohb‘qc Z061\�’udqrhnm 1-5-/(�CollectInsertSizeMetrics+�Pt‘kh,
L‘o Z062\�’udqrhnm 1-1(�bamqc+�Oqdrdp Z063\�’udqrhnm 1-/-/(�bound_pop�‘mc�lc_extrap+�

S‘akd�3� BTS%QTM�r‘lokdr�trdc�hm�ntq�dwodqhldmsr+�vhsg�sgdhq�rdptdmbhmf�sdbgmhptd+�hmchbdr+�‘mc�
s‘qfds� qd‘c� cds‘hkr-�S‘qfds� qd‘cr� qdoqdrdms� sgd� mtladq� ne� rhmfkd,dmc� dpthu‘kdms� Hkktlhm‘� o‘rrhmf,
›ksdq�qd‘c�drshl‘sdr�vd�rntfgs�sn�nas‘hm

R‘lokd�m‘ld Sdbgmhptd h6�Hmcdw h4�Hmcdw S‘qfds�qd‘cr�
’lhkkhnmr�ne�rhmfkd�
qd‘cr(

NBS,3^Onnk^0 BTS%QTM TCTAGGAG AGGTCACT 3/

NBS,3^Onnk^1 BTS%QTM TGCGTAAC GATAGGCT 3/

HfF^Onnk^0 BTS%QTM CTTGCTAG GGAGATGA 1/

NBS,3^Onnk^0^AR BTS%QTM,AR AGCGAGAT GATACTGG 07/

NBS,3^Onnk^1^AR BTS%QTM,AR TATGGCAC TCTCGCAA 07/

HfF^Onnk^0^AR BTS%QTM,AR GAATCACC CTTCGTTC 3/

Nbs,3^gldrd‘k^qdo^0 BTS%QTM,4glB GTAAGGTG GCAATTCG 04/

Nbs,3^gldrd‘k^qdo^1 BTS%QTM,4glB CGAGAGAA TCTCTTCC 04/
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CddoSnnkr Z064\�’udqrhnm 2-0-2(+�‘mc�LtkshPB Z065\�’udqrhnm 0-6(-�Enq�snnkr�qdpthqhmf�I‘u‘+�vd�
trdc�I‘u‘�RD 7�Toc‘sd 34-�Enq�snnkr�qdpthqhmf+�Oxsgnm�vd�trdc�udqrhnm 1-6-01+�dwbdos�‘r�nsgdq,
vhrd�mnsdc-

Vd�‘khfmdc�qd‘cr� sn�FQBl27.ll0/�vhsg�Ahrl‘qj  Z0/8\� ’udqrhnm /-11-2:� enq�4lB�nq�
4glB� rdptdmbdr(-� Ahrl‘qj� trdc� Anvshd  1  Z004fl006\� ’udqrhnm  1-3-0:� ‘krn� chqdbskx� trdc�
enq� bnmudmshnm‘k� rdptdmbdr(+� R@Lsnnkr  Z82\� ’udqrhnm  0-0/(+� ‘mc� ADCSnnkr  Z003\� ’udq,
rhnm 1-18-1(-�Vd�trdc�Ahrl‘qj&r�cde‘tks�o‘q‘ldsdqr+�r‘ud�sgnrd�bnmsqnkkhmf�ntsots�cdrshm‘,
shnmr�‘mc�trd�ne�ltkshokd�bnqdr+�‘mc�o‘q‘ldsdqr�o‘rrdc�sn�Anvshd 1+�‘r�cdrbqhadc�adknv-

Vd�trdc�Anvshd 1�o‘q‘ldsdqr�‘r� qdbnlldmcdc  Z066\+� dwbdoshmf� hmbqd‘rhmf�‘khfm,
ldms�rdmrhshuhsx+�‘mc�rodbhexhmf�hlokhdc�nq�cde‘tks�o‘q‘ldsdqr-�stdqdenqd+�vd�trdc�sgd�
o‘q‘ldsdqr�-D 20�-R 6�-N 1�-L 18�-i S,1,0.25� enq� hmbqd‘rdc� rdmrhshuhsx+�
rkhfgskx�lnqd�rn�sg‘m�sgd�--very-sensitive-local�oqdrds-�Vd�trdc�-I 10�enq�
‘�lhmhltl�eq‘fldms�kdmfsg�ne�0/ ao�‘mc�-X 700� enq�‘�l‘whltl�eq‘fldms�kdmfsg�
ne�6// ao+�‘r�qdbnlldmcdc Z4/+�066\-�sthr�q‘mfd�ne�eq‘fldms�kdmfsgr�hmbktcdc�sgnrd
vd�rdkdbsdc�enq�ctqhmf�khaq‘qx�oqdo‘q‘shnm ’2/�aofl17/�ao(-�Vd�‘krn�trdc�sgd�o‘q‘l,
dsdqr�--local�--phred33�--no-unal�--no-discordant�--no-mixed-� Enq�
‘khfmldmsr�trdc�enq�b‘kbtk‘shmf�sgd�rohjd,hm�bndffbhdms+�vd�chc�mns�odqlhs�cnuds‘hkhmf�
’--no-dovetail(�mnq�nudqk‘or�’--no-overlap(+�‘r�qdbnlldmcdc Z4/\-

Enq�onrs,oqnbdrrhmf+�vd�trdc�R‘la‘la‘  Z001\� ’udqrhnm /-6-0(+� hmbktchmf�l‘qjhmf�ctokh,
b‘sdr-�Vgdqd�‘ookhb‘akd+�vd�odqenqldc�rohjd,hm�b‘khaq‘shnm�‘r�cdrbqhadc�ax�Lddqr�ds ‘k-�Z066\-

Enq�ntq�›m‘k�NBS3�qdrtksr+�vd�chc�mns�trd�ntq�R-�bdqduhrh‘d�rohjd,hm�b‘khaq‘sdc�c‘s‘-�Hm�sgd�
tmlnch›dc�bnmsdws+�sgd�rohjd,hm�b‘khaq‘sdc�c‘s‘�l‘cd�khsskd�chdqdmbd-�Hm�sgd�lnch›dc�bnmsdws+�
hmrtffbhdms�lnch›dc�a‘rdr�hm�sgd�rohjd,hm�oqna‘akx�oqdudmsdc�tr�eqnl�oqnodqkx�b‘khaq‘shmf-

Vd�b‘kkdc�od‘j�rtllhsr�trhmf�L@BR 1 Z52\�’udqrhnm 1-0-1(-�Vd�dmrtqdc�sg‘s�sgd�hmots
nmkx�hmbktcdc�qd‘cr�vhsg�hmrdqs�rhydr �20b p��+�‘r�qdbnlldmcdc Z4/+�066\+�ax�trhmf�Cddo,
Snnkr Z064\�’udqrhnm 2-0-2(�alignmentSieve-

Enq�c‘s‘�mns�b‘khaq‘sdc�vhsg�rohjd,hm+�vd�trdc�L@BR 1�callpeak+� rodbhexhmf� sqd‘s,
ldms�‘mc�bnmsqnk�hmotsr�‘mc�ntsotsr�‘r�trt‘k-�Vd�trdc�sgd�‘cchshnm‘k�L@BR 1�o‘q‘ld,
sdqr+�--bufer-size 1000000�--format BAMPE --gsize mm --qvalue 0.05�
--call-summits�--bdg�--SPMR-

Enq�rohjd,hm�b‘khaq‘sdc�c‘s‘+�vd�trdc�‘cu‘mbdc�L@BR�rta,bnll‘mcr+�bnmrsqtbsdc�sn�
xhdkc�‘�od‘j�b‘kkhmf� rbgdld� sg‘s�vnqjdc�vdkk� enq�BTS%QTM�c‘s‘rdsr-�Rodbh›b‘kkx+�vd�
trdc�pileup�nm�A@LOD�hmots+�sgdm�bdgopt�sn�ltkshokx�ax�sgd�rb‘khmf�e‘bsnq�cd›mdc�
ax�sgd�rohjd,hm�b‘khaq‘shnm-�stdm+�vd�‘ccdc�‘�ordtcnbntms�ne 0-/�sn�lhlhb�sgd�cde‘tks�
vnqjfinv+�trhmf�bdgcmp+�rodbhexhmf�--pseudocount 0.0 --method qpois+�enk,
knvdc�ax�bdgpeakcall+�vhsg�--cutof � n0).5.1/� n0)�./�-�sthr�btsn�o‘q‘ldsdq�qdo,
qdrdmsdc�sgd�trt‘k�p,u‘ktd�btsn�ne /-/4�bnmudqsdc�sn��og10��ro‘bd-

Enq� ahrtk›sd,bnmudqsdc� c‘s‘+� vd� dwsq‘bsdc� ‘mc� b‘kkdc� od‘jr� nmkx� tonm� ldsgxk‘sdc�
qd‘cr�’›ksdqhmf�sgqntfg�R‘la‘la‘�trhmf�Ahrl‘qj&r�‘ccdc�'WL9Y9„�s‘f(-�Vd�qdf‘qcdc�‘kk�
glB,Rd‘k,rdp�qd‘cr�‘r�bnlokdsdkx�gxcqnwxldsgxk‘sdc-

Ehm‘kkx+� vd� trdc� LDLD,BgHO� ’udqrhnm  3-00-1-0+� vhsg� Odqk� udqrhnm  4-07-0(  Z55\+� vhsg�
CQDLD  Z54\+� ‘r� oqduhntrkx� cdrbqhadc+� nm� SQE,l‘rjdc� fdmnld� ’r‘ld� o‘q‘ldsdqr� ‘r�
adenqd+� trhmf� udqrhnm 3-8(-� Enq� sghr� o‘qshbtk‘q� oqnbdrrhmf+� vd� trdc� R@Lsnnkr  Z82\� udq,
rhnm 0-2-0�‘mc�ADCSnnkr Z003\�udqrhnm 1-16-0-
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Rtookdldms‘qx�Hmenql‘shnm
Sgd�nmkhmd�udqrhnm�bnms‘hmr�rtookdldms‘qx l‘sdqh‘k�‘u‘hk‘akd�‘s�gssor9..�cnh-�nqf.�0/-�0075.�r02/48,�/12,�/2/6/,/-

@cchshnm‘k�fflkd 09 Ehf-�R0-�Rsdovhrd�dohfdmdshb�lnch›b‘shnm ne�bxsnrhmd-�Ehf-�R1-�Qdk‘shnmrgho�adsvddm�tmlnch›dc�
udqrtr�lnch›dc�lnshe�rs‘shrshb‘k�rhfmh›b‘mbd�ne�bdmsq‘k�dmqhbgldms�’eqnl�BdmsqhLn�Z42\(�‘mc�lnch›dc�a‘rd�b‘kkhmf�
sgqdrgnkcr�‘bqnrr�chdqdms�vgnkd�fdmnld�ahrtk›sd�rdptdmbhmf�’VFAR(�‘mc�nwhc‘shud�VFAR�’nwVFAR(�rodbhldmr+�
hm�lhbd�Z37\-�Ehf-�R2-�Qdk‘shnmrgho adsvddm�tmlnch›dc�udqrtr�lnch›dc�YEO46�rs‘shrshb‘k�rhfmh›b‘mbd�ne�bdmsq‘k�
dmqhbgldms�’eqnl�BdmsqhLn�Z42\(�‘mc�lnch›dc�a‘rd�b‘kkhmf�sgqdrgnkcr�‘bqnrr�chdqdms�VFAR�‘mc�nwVFAR�rodbh,
ldmr+�hm�lhbd�Z37\-�Ehf-�R3-�Qdk‘shnmrgho�adsvddm�tmlnch›dc�udqrtr lnch›dc�B.DAOβ�rs‘shrshb‘k�rhfmh›b‘mbd�ne�
bdmsq‘k�dmqhbgldms�’eqnl�BdmsqhLn�Z42\(�‘mc�lnch›dc�a‘rd�b‘kkhmf�sgqdrgnkcr�‘bqnrr�chdqdms�VFAR�‘mc�nwVFAR�
rodbhldmr+�hm�lhbd�Z37\-�Ehf-�R4-�YEO46�’Rsqnf‘msrdu�ds�‘k-�Z1/\�BA8:�45�031�BgHO,rdp�od‘jr(�BdmsqhLn�‘m‘kxrhr�ne�cd�
mnun�‘mc�I@RO@Q�lnsher�’Ldsgncr(-�Ehf-�R5-�BdmsqhLn�Z42\�qdrtksr�enq�NBS3�bkd‘u‘fd�tmcdq�s‘qfdsr�‘mc�qdkd‘rd�trhmf�
mtbkd‘rd�’BTS%QTM(�hm�lntrd�dlaqxnmhb�rsdl�bdkkr�’lDRBr(-�Ehf-�R6-�Lnch›dc�udqrtr�tmlnch›dc�lnsher+�bnlahm,
hmf�rbnqd�‘mc�bktrsdq�hmenql‘shnm+�enq�‘�vhcd�‘qq‘x�ne�sq‘mrbqhoshnm�e‘bsnqr-

@cchshnm‘k�fflkd 19 @oodmchw�@-�Qdbnlldmc‘shnmr�enq�lnch›dc�mtbkdna‘rd�mnldmbk‘stqd-�S‘akd R0-�Qdbnlldm,
c‘shnmr�enq�sgd�mnldmbk‘stqd�ne�lnch›dc�mtbkdna‘rdr+�fqntodc�ax�sgd�tmlnch›dc�mtbkdna‘rd-

@cchshnm‘k�fflkd 2- Qduhdv�ghrsnqx-

@bjmnvkdcfdldmsr
Vd�sg‘mj�Vhkkh‘l�Rs‘nqc�Mnakd�’////,�///0,�6172,�3604(�‘mc�Bg‘qkdr�D-�Fq‘ms�enq�trdetk�chrbtrrhnmr�‘mc�bnmsqhatshnmr�
sn�sgd�LDLD�Rthsd-�Vd�sg‘mj�Ldgq‘m�J‘qhly‘cdg�’////,�///1,�6213,�5/63(+�enq�oqnuhchmf�tr�vhsg�sgd�J451�rtards�ne�
ghr�oqnbdrrdc�Gtl‘m�DMBNCD�BgHO,rdp�od‘j�b‘kkr-�Vd�sg‘mj�@mcqdv�C-�Rlhsg+�Ldmf�Ygnt�’////,�///2,�0376,�4373(+�
Admi‘lhm�D-�Cdb‘sn�’////,�///2,�2/81,�00/1(+�‘mc�Dfnq�Cnkygdmjn�’////,�///1,�2185,�/566(�enq�sgdhq�vnqj�nm�LdsgOhod�Z57+�
010\�‘mc�enq�q‘ohckx�vnqjhmf�sn�bk‘qhex�‘mc�‘ccqdrr�‘mx�hrrtdr-�Vd�sg‘mj�I‘hld�B‘rsqn,Lnmcq‘fñm�’////,�///2,�3/58,�246W(�
‘mc�I‘bptdr�u‘m�Gdkcdm�’////,�///1,�7688,�7473(�enq�sgdhq�vnqj�nm�QR@S�l‘sqhw,bktrsdqhmf�Z87\�‘mc�enq�sgdhq�‘rrhrs‘mbd�
vhsg�lnch›b‘shnmr�sn�odqlhs�bktrsdqhmf�hm�‘m�dwo‘mcdc,‘kog‘ads�bnmsdws-�Vd�sg‘mj�Lhbg‘dk�K-�V‘rjnl�’////,�///1,�
8706,�5758(�enq�ghr�uhrt‘khy‘shnm�vnqj�nm�sgd�Rd‘anqm�Z033\�Oxsgnm�o‘bj‘fd�‘mc enq�‘bshudkx�oqnuhchmf�rtoonqs-�Vd�sg‘mj�
Mhbgnk‘r�Jgtt�enq�‘rrhrs‘mbd�vhsg�khaq‘qx�oqdo‘q‘shnm�‘mc�CM@�rdptdmbhmf-�Vd�sg‘mj�Mdhk�Vdhmf‘qcdm�’////,�///0,�4853,�
4788(�enq�bnnqchm‘shnm�‘mc�bnmrtks‘shnm qdf‘qchmf�CM@�rdptdmbhmf-�Vd�sg‘mj�B‘qk�Uhqs‘mdm�’////,�///1,�1063,�735W(�
‘mc�Yghahm�Kt�’////,�///0,�5170,�0302(�enq�sdbgmhb‘k�‘rrhrs‘mbd-�Sghr�qdrd‘qbg�v‘r�dm‘akdc�ax rtoonqs�oqnuhcdc�ax9�
Fknatr�Z067+�068\+�Bnlot�sd�B‘m‘c‘�’rodbh›b‘kkx+�VdrsFqhc+�RG@QB�MDS+�‘mc�RbhMds�Z07/\(+�‘mc�sgd�Ahnhmenql‘shbr�‘mc�GOB�
Bnqd+�Tmhudqrhsx�Gd‘ksg�Mdsvnqj-�Vd�sg‘mj�Khed�Rbhdm�bd�Dchsn�qr�enq�dchshmf�rdquhbdr-

Qduhdv�ghrsnqx
Sgd�qduhdv ghrsnqx�hr�‘u‘hk‘akd�‘r�@cchshnm‘k�›kd�2-

Oddq�qduhdv�hmenql‘shnm
@m‘ghs‘�Ahrgno�‘mc�Vdmihmf�Rgd�vdqd�sgd�oqhl‘qx�dchsnqr�ne�sghr�‘qshbkd�‘mc�l‘m‘fdc�hsr�dchsnqh‘k�oqnbdrr�‘mc�oddq�
qduhdv�hm�bnkk‘anq‘shnm�vhsg�sgd�qdrs�ne�sgd�dchsnqh‘k�sd‘l-

@tsgnqr&�bnmsqhatshnmr
Bnmbdost‘khy‘shnm+�L-L-G-:�c‘s‘�btq‘shnm+�B-U-+�M-I-V-+�‘mc�G-R-:�enql‘k�‘m‘kxrhr+�B-U-�‘mc�S-K-A-:�hmudrshf‘shnm+�B-U-�‘mc�B-@-H-:�
ldsgncnknfx+�B-U-+�S-K-A-+�‘mc�L-L-G-:�rnesv‘qd+�B-U-+�I-I-+�S-K-A-:�uhrt‘khy‘shnm+�B-U-:�u‘khc‘shnm+�B-U-+�B-@-H-+�R-X-R-+�R-L-K-+�‘mc�
R-I-G-:�vqhshmf�ˇ�nqhfhm‘k�cq‘es+�B-U-+�B-@-H-+�R-L-K+�‘mc�R-I-G-:�vqhshmf�ˇ�qduhdv�‘mc�dchshmf+�B-U-+�B-@-H-+�L-J-R-,G-+�R-X-R-+�C-I-@-+�
@-B-E-,R-+�C-C-Cd�B-+�R-I-G-+�S-K-A-+�‘mc�L-L-G-:�qdrntqbdr+�L-J-R-,G-+�C-I-@-+�@-B-E-,R-+�C-C-Cd�B-+�L-L-G-:�etmchmf�‘bpthrhshnm+�
L-L-G-:�oqnidbs�‘clhmhrsq‘shnm+�B-U-�‘mc�L-L-G-:�rtodquhrhnm+�L-L-G-

@tsgnqr&�Svhssdq�g‘mckdr
Svhssdq�g‘mckdr9�?�bnaxu�hmdq�’Bnax�Uhmdq(+�?�Bg‘qk�drHrg�‘j�’Bg‘qkdr�@-�Hrg‘j(+�?�miv‘k�jdq�’Mhbnk‘r�I-�V‘kjdq(+�?�GR^�GthRgh�’Gth�
Rgh(+�?�l‘qbd�k‘^�rinad�qf�’L‘qbdk‘�J-�Riôadqf,Gdqqdq‘(+�?�qnwr77�’Rgt�Xh�Rgdm(+�?�g‘hmd�qk‘a�’R‘ms‘m‘�L-�K‘qcn�‘mc�R‘q‘g�I-�
G‘hmdq(+�?�C‘uhc^I^�@c‘lr�’C‘uhc I-�@c‘lr(+�?�@mmdE^R�’@mmd�B-�Edqftrnm,Rlhsg(+�?�cdb‘q�u‘kgn^�k‘a�’C‘mhdk�C-�Cd�B‘q,
u‘kgn(+�‘mc�?�lhbg‘�dkgn�l‘m�’Lhbg‘dk�L-�Gnl‘m(-

Etmchmf
Sghr�vnqj�v‘r�rtoonqsdc�ax�sgd�M‘stq‘k�Rbhdmbdr�‘mc�Dmfhmddqhmf�Qdrd‘qbg�Bntmbhk�ne�B‘m‘c‘�’QFOHM,1/04,/2837�
sn�L-L-G-�‘mc�@kdw‘mcdq�Fq‘g‘l�Adkk�B‘m‘c‘�Fq‘ct‘sd�Rbgnk‘qrghor�sn�B-U-(+�sgd�B‘m‘ch‘m�Hmrshstsdr�ne�Gd‘ksg�
Qdrd‘qbg�’1/0401LRG,25/86/�sn�L-L-G-�‘mc�Onrscnbsnq‘k�Edkknvrgho�LED,053613�sn�B-@-H-(+�sgd�Nms‘qhn�Lhmhrsqx�ne�
Sq‘hmhmf+�Bnkkdfdr�‘mc�Tmhudqrhshdr�’Nms‘qhn�Fq‘ct‘sd�Rbgnk‘qrghor�sn�B-U-(+�sgd�B‘m‘ch‘m�B‘mbdq�Rnbhdsx�’6/2716�sn�
L-L-G-(+�sgd�Nms‘qhn�Lhmhrsqx�ne�Qdrd‘qbg+�Hmmnu‘shnm�‘mc�Rbhdmbd�’DQ,04,00,112�sn�L-L-G-(+ sgd�Nms‘qhn�Hmrshstsd�enq�
B‘mbdq�Qdrd‘qbg�sgqntfg�etmchmf�oqnuhcdc�ax�sgd�Fnudqmldms�ne�Nms‘qhn�’BRB,EQ,TGM�sn�Ingm�D-�Chbj(+�sgd�Tmhudqrhsx�
ne�Snqnmsn�LbK‘tfgkhm�Bdmsqd�’LB,1/04,05�sn�L-L-G-(+�sgd�Oqhmbdrr�L‘qf‘qds�B‘mbdq�Entmc‘shnm+�sgd�Bghkd‘m�M‘shnm‘k�
@fdmbx�enq�Qdrd‘qbg�‘mc�Cdudknoldms+�@MHC�’BNMHBXS.ENMCDBXS.QDFTK@Q�Mn-�0060//3�sn�L-J-R-,G-(+�sgd�AKTDOQHMS�
oqnidbs�Z007\�’GD@KSG,E4,1/00,17140/�sn�@-B-E-,R-�‘mc�C-I-@-(+�sgd�Vdkkbnld�Sqtrs�’VS/845/5QQ�sn�@-B-E-,R-(+�sgd�Ldchb‘k�
Qdrd‘qbg�Bntmbhk+�Tmhsdc�Jhmfcnl�’LQ.I//0486.0�sn�@-B-E-,R-(+�‘mc�sgd�M‘shnm‘k�Hmrshstsdr�ne�Gd‘ksg�’Q24FL022621�sn�
R-I-G-�‘mc�Q/0FL0/2433�sn�S-K-A-(-

@u‘hk‘ahkhsx�ne�c‘s‘�‘mc�l‘sdqh‘kr
Bxsnlnc�hr�‘u‘hk‘akd�‘s9�gssor9..�fhsgta-�bnl.�gnl�‘mfqn�to.�bxsnl�nc�Z070\-�Odqrhrsdms�‘u‘hk‘ahkhsx�hr�dmrtqdc�ax�Ydmncn+�
hm�vghbg�vd�g‘ud�cdonrhsdc�sgd�udqrhnm�ne�ntq�bncd�vd�trdc�’gssor9..�cnh-�nqf.�0/-�4170.�ydmncn-�52342�67�Z071\(-�Vd�‘krn�
oqnuhcd�‘cchshnm‘k�rntqbd�bncd+�bnms‘hmhmf�nsgdq�‘m‘kxrhr�rbqhosr�’1/11l�ncSEA�Rr�Z072\:�‘krn�‘qbghudc�‘s�gssor9..�cnh-�nqf.�0/-�
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4170.�ydmncn-�52366�81�Z073\(-�@kk�rbqhosr�tshkhydc�hm�sghr�rstcx�‘qd�otakhbkx�‘u‘hk‘akd�hm�sgdrd�qdonrhsnqhdr�‘mc�bnudq ‘kk�oqn,
bdctqdr�cds‘hkdc�hm�Ldsgncr-�@kk�rntqbd�bncd�hr�khbdmrdc�tmcdq�‘�FMT�Fdmdq�‘k�Otakh�b�Khbdm�rd+�udqrh�nm�2�’FOKu2(+�dwbdos�enq�
BdmsqhLn+ vghbg�qds‘hmr�hsr�nqhfhm‘k�khbdmrd-�Vd�g‘ud�‘cchshnm‘kkx�‘qbghudc�ntq�etkk�rds�ne�rbnqdr�enq�dudqx�‘rrdrrdc�gxonsg,
drhr�o‘hq�’gssor9..�cnh-�nqf.�0/-�4170.�ydmncn-�52343//�Z074\(-�Vd�g‘ud�cdonrhsdc�‘kk�BTS%QTM rdptdmbhmf�c‘s‘�‘mc�od‘j�
b‘kkr�fdmdq‘sdc�enq�sghr�vnqj�hm�FDN�’FRD08�7347�Z075\(-�Ehm‘kkx+�vd�g‘ud�l‘cd�trd�ne�‘�mtladq�ne�otakhrgdc�rdptdmbhmf�
c‘s‘rdsr+�oqnuhcdc�ax�nsgdqr�nm�FDN9�FRL80�4068�Z44\+�FRD83�563�Z008\+�FRD83�564�Z01/\+�FRL00�60537�Z023\+�FRL66�2/54�
Z024\+�FRL66�2/55�Z025\+�FRD44�271�Z026\+�FRD83�523�Z030\-�Vd�g‘ud�bhsdc�sgdl�‘kk�hm�Ldsgncr�vgdm�cdrbqhahmf�sgdhq�trd-

Cdbk‘q‘shnmr

Dsghbr ‘ooqnu‘k�‘mc�bnmrdms�sn�o‘qshbho‘sd
Mns�‘ookhb‘akd-

Bnmrdms�enq�otakhb‘shnm
Mns�‘ookhb‘akd-

Bnlodshmf�hmsdqdrsr
M-I-V-�hr�‘m�hmudmsnq�nm�o‘sdms�‘ookhb‘shnmr�enq�sdbgmnknfhdr�sg‘s�ld‘rtqd�‘mc�‘m‘kxyd�CM@ lnch›b‘shnmr+�›kdc�ax�B‘laqhcfd�Dohfd,
mdshw�Ksc-+�enq�vghbg�gd�‘krn�gnkcr�rsnbj�noshnmr-�R-X-R-+�C-C-Cd�B-+�‘mc�L-L-G-�‘qd�hmudmsnqr nm o‘sdms�‘ookhb‘shnmr�qdk‘sdc�sn bdkk,eqdd�CM@�
ldsgxk‘shnm�‘m‘kxrhr�sdbgmnknfhdr+�khbdmrdc�sn�@cdk‘-�R-X-R-�‘mc�C-C-Cd�B-�rdqud�hm�kd‘cdqrgho�qnkdr�‘s�@cdk‘+�‘mc�nvm�dpthsx�hm�@cdk‘-

Qdbdhudc9 7�L‘qbg�1/12���@bbdosdc9�10�Rdosdladq�1/12

Qdedqdmbdr
� 0-� Aqdhkhmf�@+�Kxjn�E-�Dohfdmdshb�qdftk‘snqx�etmbshnmr�ne�CM@�lnch›b‘shnmr9�4,ldsgxkbxsnrhmd�‘mc�adxnmc-�Dohfdmds,

hbr�Bgqnl‘shm-�1/04:7’0(913-�gssor9..�cnh-�nqf.�0/-�0075.�r02/61,�/04,�//05,5-
� 1-� V‘ss�E+�Lnkknx�OK-�Bxsnrhmd�ldsgxk‘shnm�oqdudmsr�ahmchmf�sn�CM@�ne�‘�GdK‘�bdkk�sq‘mrbqhoshnm�e‘bsnq�qdpthqdc�enq�

noshl‘k�dwoqdrrhnm ne�sgd�‘cdmnuhqtr�l‘inq�k‘sd�oqnlnsdq-�Fdmdr�Cdu-�0877:1’8(90025fl32-�gssor9..�cnh-�nqf.�0/-�00/0.�
f‘c-1-�8-�0025-

� 2-� U‘qkdx JD+�Fdqsy�I+�Anvkhmf�JL+�O‘qjdq�RK+�Qdccx�SD+�O‘tkh,Adgm�E+�ds�‘k-�Cxm‘lhb�CM@�ldsgxk‘shnm�‘bqnrr�chudqrd�
gtl‘m�bdkk�khmdr�‘mc�shrrtdr-�Fdmnld�Qdr-�1/02:12’2(9444fl56-�gssor9..�cnh-�nqf.�0/-�00/0.�fq-�036831-�001-

� 3-� Hsn�R+�Rgdm�K+�C‘h�P+�Vt�RB+�Bnkkhmr�KA+�Rvdmadqf�I@+�ds�‘k-�Sds�oqnsdhmr�b‘m�bnmudqs�4,ldsgxkbxsnrhmd�sn�4,enqlxkbx,
snrhmd�‘mc�4,b‘qanwxkbxsnrhmd-�Rbhdmbd-�1/00:222’5/36(902//fl2-�gssor9..�cnh-�nqf.�0/-�0015.�rbhdm�bd-�010/4�86-
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