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RhfmWk PtWkhsx Hmchbdr -RPHr( Wpd drrdmshWk enp hcdmshex‘
hmf trWakd DBF rdfldmsr hm knmf‘sdpl pdbnpchmfr0 Lnrs
RPHr Wpd cdrhfmdc enp fdmdpWk‘otponrd trd Wmc cn mns
Wbbntms enp sgd rodbhyb cdlWmcr ne edWstpd dwspWbshnm np
cnvmrspdWl WmWkxrdr0 Hm sghr vnpi. vd hmspnctbd W sWri‘
rodbhyb RPH sWhknpdc sn gdWps pWsd -GQ( drshlWshnm0 Ud
cdudkno W kWadkkhmf rspWsdfx sgWs trdr W adWs cdsdbsnp sn
bkWrrhex fi9‘rdbnmc DBF rdfldmsr Wr BkdWm np Mnhrx aWrdc
nm vgdsgdp sgd cdphudc GQ hr vhsghm fi9’ ne fpntmc sptsg0
Trhmf W bnlahmWshnm ne rxmsgdshb. rdlh‘rxmsgdshb. Wmc

pdWk‘vnpkc DBF cWsW. vd spWhmdc Wmc ymd‘stmdc W fiC
QdrMds sn bkWrrhex rdfldmsr Wbbnpchmfkx0 Sgd lncdk
Wbghdudc Efi rbnpdr ne 9048 Wmc 9044 nm hmsdpmWk sdrs rdsr
-NgxrhnMds 19fi2 Wmc LHS‘AHG Mnhrd Rspdrr Sdrs(. Wmc fdm‘
dpWkhrdc vdkk sn Wm dwsdpmWk sdrs rds -SDID DBF(. vhsg Wm
Efi rbnpd ne 90490 Sghr epWldvnpi opdrdmsr Wm WcWosWakd
ldsgnc enp athkchmf RPHr sgWs Wpd Wkhfmdc sn rodbhyb bkhm‘
hbWk np WmWkxshbWk sWrir. needphmf W lnpd pdopnctbhakd Wmc
sWpfdsdc WksdpmWshud sn dwhrshmf WoopnWbgdr0

fi0 Hmspnctbshnm

DBF qdbnqchmf hr Z etmcZldmsZk hmudrshfZshnm hm bZqchnk/
nfx0 Enq lZmx bZqchnuZrbtkZq chrdZrdr: DBF ldZrtqdldms
hr bnmrhcdqdc sgd @fnkc rsZmcZqc@: needqhmf bqhshbZk hmenqlZ/
shnm enq ansg chZfmnrhr Zmc lnmhsnqhmf ne gdZqs bnmchshnmr
)fl[0 RodbhøbZkkx: sghr hmenqlZshnm hmbktcdr Zmxsghmf eqnl
rhlokd rtllZqx ldZrtqdr rtbg Zr gdZqs qZsd —GQ(: sn hm/
enqlZshnm nm gdZqs etmbshnm aZrdc nm rtaskdq lnqognknfh/
bZk bgZmfdr hm sgd DBF0
�cuZmbdr hm vdZqZakd rdmrnq sdbgmnknfhdr gZud dm/

Zakdc bnmshmtntr qdbnqchmf ne DBF hm mnm/bkhmhbZk dmuh/
qnmldmsr0 Gnvdudq: DBF qdbnqcdc ntsrhcd bkhmhbZk rds/
shmfr–uhZ bgdrs nq gZmcgdkc cduhbdr–Zqd rtrbdoshakd sn
mnhrd bZtrdc ax lnshnm ZqsheZbsr: onnq dkdbsqncd bnmsZbs:
Zmc dmuhqnmldmsZk hmsdqedqdmbd )1[0 Hm mnhrx qdbnqchmfr:
rhfmZk ptZkhsx Zrrdrrldms hr drrdmshZk sn Zunhc dwsqZbshmf
eZkrd hmenqlZshnm0 LZmtZk hmrodbshnm ne rhfmZk ptZkhsx hr

Zm hloqZbshbZk sZrj enq knmf/sdql qdbnqchmfr: oqnloshmf
sgd mddc enq ZtsnlZsdc RhfmZk PtZkhsx Hmchbdr —RPHr(0
UZqhntr RPH ldsgncr enq DBFr gZud addm oqnonrdc:

eqnl qtkd/aZrdc sgqdrgnkcr sn lZbghmd kdZqmhmf bkZrrhødqr
)2[0 Sgdrd fdmdqZkkx chrbqhlhmZsd ghfg/ Zmc knv/ptZkhsx
rhfmZkr bkZrrhexhmf sgdl dhsgdq Zr ZbbdosZakd nq tmZbbdos/
Zakd: ats Zqd nesdm fdmdqZk/otqonrd Zmc mns sZhknqdc sn rod/
bhøb edZstqd dwsqZbshnm nq ZmZkxrhr0 Sgd ptZkhsx qdpthqdc enq
rhfmZk ZmZkxrhr hr sZrj/cdodmcdms )3[0 Enq dwZlokd: cdsdbs/
hmf ZsqhZk øaqhkkZshnm nesdm qdpthqdr hmudrshfZshnm ne rlZkkdq
vZud lnqognknfhdr hm sgd rhfmZk —d0f0 o/vZud(: vghkd GQ
drshlZshnm oqhlZqhkx qdkhdr nm PQR cdsdbsZahkhsx )4[0 Ax
fdmdqZkhrhmf ptZkhsx Zrrdrrldms Zbqnrr Zkk sxodr ne DBF
edZstqd dwsqZbshnm: sgdqd hr Z qhrj ne dwbktchmf bkhmhbZkkx
trdetk hmenqlZshnm nq hmbktchmf lhrkdZchmf cZsZ: vghbg hm
stqm tmcdqlhmd bkhmhbhZmr sqtrs hm vdZqZakd lnmhsnqhmf0
Sn Zccqdrr sgdrd cheedqdmbdr: vd oqnonrd Zm RPH sgZs

hr sZhknqdc sn rhfmZk oqnbdrrhmf Zmc ZmZkxrhr fnZkr: qZsgdq
sgZm Z @nmd/rhyd øsr Zkk ZooqnZbg@0 Hm sghr oZodq: vd rdkdbs
drshlZshnm ne GQ Zr sgd sZrj: ats sgd ZooqnZbg hr fdmdqZkhr/
Zakd sn Zmx sZrj nq oqnbdrrhmf ohodkhmd hm vghbg Zooqnoqh/
Zsd sqZhmhmf kZadkr Zqd ZuZhkZakd0

10 Ldsgncr

Ntq sZrj/rodbhøb RPH enkknvr Z svn rsZfd ZooqnZbg0
Ehqrs: vd kZadk Z kZqfd bnkkdbshnm ne sqZhmhmf DBF rdf/
ldmsr Zr ,BkdWm) nq ,Mnhrx) aZrdc nm vgdsgdq Z rodbhøb
adZs cdsdbsnq bZm drshlZsd GQ vhsghm Z cdømdc snkdqZmbd
ne fqntmc/sqtsg —FS( GQ0 Sn cdZk vhsg sgd khlhsZshnm ne Zb/
btqZsd kZadkr enq mnhrx cZsZ: vd bnlahmd qdZk/vnqkc DBF
cZsZ vhsg rxmsgdshbZkkx fdmdqZsdc cZsZ hm vghbg sgd FS adZs
ZmmnsZshnm hr jmnvm0 Rdbnmc: vd trd sghr qdkZadkkdc cZsZ
Zr hmots sn Z cddo kdZqmhmf bkZrrhødq sgZs chrbqhlhmZsdr ad/
svddm Mnhrx Zmc BkdWm DBFr: Zr rgnvm hm Ehftqd fl0
Sgd qdrs ne sghr rdbshnm ntskhmdr sgd cZsZrdsr trdc enq

lncdk cdudknoldms Zmc sdrshmf: sgd oqnbdrr enq fdmdqZshmf
kZadkr Zmc sgd ohodkhmd enq lncdk sqZhmhmf Zmc duZktZshnm0
fl9 rdbnmcr vZr rdkdbsdc Zr sgd rdfldms kdmfsg Zr hmots: Zr
hs hr Z bnllnm hmsdquZk kdmfsg trdc enq RPHr )3[0
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10fi0 CVsVrdsr

Vd trd Z bnlahmZshnm ne rxmsgdshb: rdlh/rxmsgdshb Zmc
qdZk/vnqkc DBF cZsZrdsr: trhmf nmkx rhmfkd kdZcr eqnl
dZbg0 Sn ad hmbktcdc: cZsZrdsr qdpthqdc lZmtZkkx kZadkkdc
ZbbtqZsd adZs ZmmnsZshnmr Zmc rnld uZqhZshnm ne mnhrd.
� Rxmsgdshb CVsV. FdmdqZsdc trhmf Zm nodm/rntqbd rhl/
tkZsnq vhsg Zccdc mnhrd —d0f0: GQ uZqhZahkhsx: vghsd mnhrd:
onvdq/khmd hmsdqedqdmbd: lnshnm ZqsheZbsr( )5[: oqnuhchmf ch/
udqrd rhfmZkr vhsg jmnvm adZs knbZshnmr0
� LHS:AHG Mnhrd Rspdrr Sdrs -MRS(. Rdlh/rxmsgdshb
DBFr bqdZsdc ax Zcchmf bZkhaqZsdc aZrdkhmd vZmcdq: ltr/
bkd: Zmc dkdbsqncd lnshnm ZqsdeZbsr sn bkdZm rhfmZkr: Zksdq/
mZshmf vhsg bkdZm rdfldmsr )6[0 �cchshnmZk ZtfldmsZshnmr
hmbqdZrdc uZqhZahkhsx0
� OgxrhnMds 14fi3 BgVkkdmfd CVsVrds. fl99 gZke/gntq
DBFr trdc enq ømd/stmhmf Zmc duZktZshnm: rokhs hmsn fl9/
rdbnmc vhmcnvr )7[0 �tfldmsZshnmr vdqd Zookhdc sn hl/
oqnud fdmdqZkhrZahkhsx0
� SDID DBF -DwsdpmVk TVkhcVshnm(. 149 sdkdgdZksg
DBFr vhsg cqx dkdbsqncdr, nmkx ZmmnsZsdc rdfldmsr vdqd
trdc0 Rdqudc rnkdkx enq dwsdqmZk uZkhcZshnm )8[0

1010 IVadkkhmf Opnbdrr

Vd trdc sgd Mdtqnjhs1 cdsdbsnq enq ZtsnlZshb adZs cd/
sdbshnm: vghbg hr vhcdkx Zcnosdc hm qdrdZqbg )fl9[0 Sgd enk/
knvhmf oqnbdrr vZr hlokdldmsdc: Zr ntskhmdc hm Ehftqd 1.
fl0 �ookx Z 904-fl49 Gy aZmcoZrr øksdq sn qdlnud aZrdkhmd
vZmcdq Zmc ghfg/eqdptdmbx mnhrd: bnmrhrsdms vhsg DBF
oqdoqnbdrrhmf rsZmcZqcr0
10 Cdsdbs adZsr trhmf sgd MdtqnJhs cdsdbsnq0
20 Cdsdbsdc adZsr Zqd lZsbgdc ZfZhmrs FS adZs knbZshnmr0
He lnqd sgZm 49’ ne cdsdbsdc adZsr eZkk vhsghm 49 lhkkhrdb/
nmcr ne FS adZsr: sgd rdfldms oqnbddcr sn sgd mdws rsdo,
nsgdqvhrd: hs hr kZadkkdc Zr Mnhrx0 Sghr rsdo oqdudmsr lhrkZ/
adkkhmf rdfldmsr Zr �bbdosWakd vgdm GQ uZktdr bnhmbhcdc
ax bgZmbd: cdrohsd onnq tmcdqkxhmf adZs cdsdbshnm0
30 GQ hr bZkbtkZsdc eqnl ansg sgd FS Zmc cdsdbsdc adZsr0
He sgd adZs/cdqhudc GQ hr vhsghm fl9’ ne sgd sqtd GQ:
sgd rdfldms hr kZadkkdc BkdWm, nsgdqvhrd: hs hr kZadkkdc Zr
Mnhrx0 fl9’ vZr rdkdbsdc aZrdc nm oqduhntrkx qdonqsdc
rsZmcZqc sgqdrgnkcr enq GQ lnmhsnq ZbbtqZbx )flfl[0

1020 Lncdk Cdudknoldms

Vd hlokdldmsdc Z flC QdrMds bnmunktshnmZk mdtqZk mds/
vnqj —BMM(fl sn bkZrrhex fl9/rdbnmc DBF rdfldmsr Zr rths/
Zakd nq tmrthsZakd enq GQ drshlZshnm: ax kZadkkhmf sgdl
Zr Mnhrx nq BkdWm0 Sgd Zqbghsdbstqd bnmrhrsr ne Zm hmhshZk
bnmunktshnmZk kZxdq vhsg cnvmrZlokhmf Zmc aZsbg mnqlZk/
hrZshnm: svn qdrhctZk aknbjr vhsg hmbqdZrhmf edZstqd lZor

�Bncd ZuZhkZakd Zs. gssor.??fhsgta0bnl?RxudqZqnm?SZrj/rodbhøb/RPH0fhs

Real ECG Signals

+ Beat annotations

Synthetic ECG Signals

+ Beat annotations

Generate labels

(Clean or Noisy)

Pre-trained DL classifier

Fine-tuned DL classifier

Model performance on

test & external datasets

Generate labels

(Clean or Noisy)

Ehftqd fl. Sgd eqZldvnqj enq athkchmf Z sZrj/rodbhøb RPH
enq dwsqZbshmf ZbbtqZsd GQ0 CZsZ hmots bnlonmdmsr Zqd
rgnvm hm fqddm vghkrs lncdk cdudknoldms hr rgnvm hm
aktd0

Detect beats in signal using

neurokit2

Extract beat annotations from

Ground Truth (GT) Labels

Match detected beats against

GT. Are ≥ 50% of beats within

±50ms of GT labels

No:

Noisy Label

Yes: Calculate HR (bpm) from both

GT labels and detected beats

Is detected HR within ±10% of

GT HR

No:

Noisy Label

Yes:

Clean label

Ehftqd 1. Sgd oqnbdrr enq Zrrhfmhmf BkdWm nq Mnhrx kZadkr
sn rhfmZkr: Zr cdrbqhadc hm 1010

—21 Zmc 53 øksdqr qdrodbshudkx(: dZbg vhsg rjho bnmmdbshnmr
Zmc Z ømZk rhflnhc ntsots enq ahmZqx bkZrrhøbZshnm0
Adenqd hmots sn sgd lncdk: Zkk rhfmZkr vdqd qdrZlokdc

sn 499Gy Zmc mnqlZkhrdc trhmf lhm/lZw rbZkhmf Zmc øk/
sdqhmf Zr cnmd hm sgd kZadkkhmf oqnbdrr0 Sgd mdsvnqj vZr
oqd/sqZhmdc enq 79 donbgr trhmf sgd rxmsgdshb cZsZ adenqd
ømd/stmhmf vhsg qdZk/vnqkc cZsZ —LHS/AHG MRS Zmc sgd
OgxrhnMds 19fl3 �tfldmsdc BgZkkdmfd rds( —Ehftqd fl(0
Sgd ømd stmhmf vZr rokhs 59?19?19 enq sqZhmhmf: uZkhcZshnm
—sgqdrgnkc noshlhyZshnm(: Zmc sdrshmf0 Ctqhmf ømd/stmhmf:
dZqkx kZxdqr vdqd eqnydm enq nmkx hmhshZk donbgr0 Sgd lncdk
vZr sqZhmdc trhmf ahmZqx bqnrr/dmsqnox knrr0 �cZl knrr
noshlhrdq vZr trdc Zmc Z kdZqmhmf qZsd rbgdctkdq aZrdc nm
uZkhcZshnm knrr vZr trdc0 Sgd ømZk cdbhrhnm sgqdrgnkc vZr
stmdc sn noshlhrd sgd Efl nm sgd uZkhcZshnm rds0
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20 Qdrtksr

20fi0 CVsVrds Nudpuhdv

Hm SZakd fl vd qdonqs sgd mtladq ne fl9/rdbnmc DBF
rdfldmsr hmbktcdc eqnl dZbg cZsZrds: Zknmf vhsg sgdhq
rZlokhmf eqdptdmbhdr Zmc sgd oqnonqshnm ne rdfldmsr kZ/
adkkdc Zr )BkdWm)0 Svn kZqfd qZmcnlkx fdmdqZsdc rxmsgdshb
cZsZrdsr vdqd trdc enq oqd/sqZhmhmf vhsg cheedqdms rZlokhmf
eqdptdmbhdr sn lZsbg sgZs ne sgd qdZk/vnqkc cZsZrdsr0 Sgd
Ogxrhnmds 19fl3 Zmc LHS/AHG MRS vdqd trdc enq ømd/
stmhmf Zmc duZktZshnm vghkd sgd SDKD DBF cZsZrds vZr
gdkc nts dmshqdkx enq dwsdqmZk uZkhcZshnm0

SZakd fl. CZsZrds bnlonrhshnm: rZlokhmf eqdptdmbx: Zmc
oqnonqshnm ne BkdWm rhfmZkr

CVsVrds Gy Mtladp ne RhfmVkr ) BkdVm
Rxmsgdshb 499 39:999 2603’
Rxmsgdshb 1 259 21:459 3fl07’
LHS/AHG MRS 259 793 2801’
OgxrhnMds 19fl3 259 3:341 5306’
SDKD DBF 499 3fl5 3207’

2010 OdpenplVmbd nm HmsdpmVk Sdrs Rdsr

�esdq sqZhmhmf Zmc ømd/stmhmf: sgd lncdk vZr duZkt/
Zsdc nm gdkc/nts oZqshshnmr eqnl sgd qdZk/vnqkc Zmc rdlh/
rxmsgdshb cZsZrdsr0 � cdbhrhnm sgqdrgnkc ne 9021 vZr rd/
kdbsdc eqnl noshlhrZshnm ne sgd Efl nm sgd uZkhcZshnm rds0
�bqnrr Zkk hmsdqmZk sdrs cZsZ: sgd lncdk Zbghdudc Z ldZm

ZbbtqZbx ne 9078 Zmc Zm Efl rbnqd ne 9078 —SZakd 1(0 Odqenq/
lZmbd qdlZhmdc vdkk aZkZmbdc adsvddm oqdbhrhnm —9078(
Zmc qdbZkk —9078(: hmchbZshmf qdkhZakd chrbqhlhmZshnm ad/
svddm BkdWm Zmc Mnhrx DBF rdfldmsr0 Vgdm rsqZshødc
ax cZsZrds: sgd lncdk Zbghdudc Zm Efl rbnqd ne 9089 enq
sgd OgxrhnMds 19fl3 rtards Zmc 9077 enq sgd LHS/AHG MRS
rtards: qdfidbshmf rkhfgskx ghfgdq odqenqlZmbd nm sgd rdlh/
bnmsqnkkdc OgxrhnMds cZsZ0

SZakd 1. Lncdk odqenqlZmbd nm hmsdqmZk sdrs rdsr0

CVsVrds �bb0 Opdb0 Qdb0 Efi
OgxrhnMds 19fl3 90787 90892 9089fl 90788
LHS/AHG MRS 90764 90766 90771 90765

2010fi0 OdpenplVmbd nm DwsdpmVk CVsVrds

Sgd lncdk fdmdqZkhrdc vdkk sn sgd tmrddm SDKD cZsZrds:
Zbghduhmf Zm ZbbtqZbx ne 907fl: Efl rbnqd ne 9079: Zmc �T/
QNB ne 90750 Oqdbhrhnm —907fl( vZr knvdq sgZm qdbZkk
—9089(: rtffdrshmf sgZs sgd lncdk rtbbdrretkkx hcdmshødr

lnrs BkdZm rdfldmsr ats nbbZrhnmZkkx Zkrn bkZrrhexhmf Tm/
ZbbdosZakd rdfldmsr Zr ZbbdosZakd0

2020 Hmbnppdbs BkVrrhzbVshnm

Sn tmcdqrsZmc lncdk adgZuhntq: vd dwZlhmdc hmbnq/
qdbskx bkZrrhødc rhfmZkr0 Ehftqd 2 rgnvr svn dwZlokdr0
RhfmZkr hmbnqqdbskx kZadkkdc Zr Mnhrx nesdm gZc rlZkk Q/
odZjr Zmc aZrdkhmd cqhes: cdrohsd nsgdqvhrd bkdZm lnqognk/
nfx0 Hm bnmsqZrs: rnld mnhrx rhfmZkr hmbnqqdbskx kZadkkdc
Zr BkdWm gZc kZqfd Q/odZjr: vghbg lZx gZud cnlhmZsdc
sgd lncdk@r cdbhrhnm cdrohsd ghfg/eqdptdmbx mnhrd sgZs sgd
Mdtqnjhs cdsdbsnq rsqtffkdr vhsg0 Sghr rtffdrsr sgd lncdk
qdkhdr gdZuhkx nm Q/odZj oqnlhmdmbd: onsdmshZkkx nudqknnj/
hmf bnlonmdmsr rtbg Zr ghfgdq/eqdptdmbx mnhrd0

GT: Noisy - Predicted: Clean

GT: Clean - Predicted: Noisy

Ehftqd 2. DwZlokd ne hmbnqqdbskx bkZrrhødc rhfmZkr eqnl
sgd dwsdqmZk cZsZrds trhmf sgd Fqntmc Sqtsg kZadkr —FS(0
Sno. Zm )Mnhrx) rhfmZk: vhsg onnq Q/odZj cdsdbshnm: lhr/
bkZrrhødc Zr )BkdWm)0 Anssnl. )BkdWm) rhfmZk: vhsg
lnrskx bnqqdbskx cdsdbsdc Q/odZjr: hmbnqqdbskx bkZrrhødc Zr
)Mnhrx)0

30 Chrbtrrhnm

Sghr oqnidbs oqdrdmsr Z sZrj/rodbhøb eqZldvnqj sn DBF
rhfmZk ptZkhsx Zrrdrrldms: Zhldc Zs gdZqs qZsd drshlZshnm
trhmf Z cdømdc adZs cdsdbsnq0 Ax Zkhfmhmf rhfmZk ptZkhsx Zr/
rdrrldms vhsg ZmZkxrhr fnZkr: vd lnud ZvZx eqnl fdmdqZk/
otqonrd RPHr snvZqcr Z sZqfdsdc: qdoqnctbhakd ZooqnZbg0
Cdrohsd trhmf nmkx Z lncdrs Zlntms ne qdZk/vnqkc cZsZ

enq ømd/stmhmf: ntq lncdk Zbghdudc fnnc odqenqlZmbd nm
ansg hmsdqmZk Zmc dwsdqmZk sdrs rdsr0 Qdrtksr rgnv sgZs oqd/
sqZhmhmf Z cddo kdZqmhmf lncdk nm rxmsgdshb DBF rhfmZkr
rhltkZshmf qdZkhrshb mnhrd oqnuhcdr Z qnatrs entmcZshnm enq
kdZqmhmf fdmdqZkhrZakd edZstqdr0 Fhudm sgd cheøbtksx ne na/
sZhmhmf adZs knbZshnmr hm mnhrx qdZk/vnqkc cZsZ: rxmsgdshb
rhfmZkr vdqd drodbhZkkx trdetk enq GQ drshlZshnm0 Odq/
enqlZmbd nm dcfd bZrdr rtffdrsr rxmsgdshb mnhrd lZx mns
etkkx bZostqd qdZk rhfmZk uZqhZahkhsx: Zmc Ztfldmshmf qdZk/
vnqkc cZsZ lZx ad jdx sn aqhcfhmf sghr fZo0 DmbntqZfhmfkx:
sgd lncdk fdmdqZkhrdc vdkk sn Zm tmrddm dwsdqmZk cZsZrds
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bnkkdbsdc trhmf cheedqdms rdmrnqr —cqx dkdbsqncdr(: hmchbZs/
hmf qnatrsmdrr sn cheedqdms rdmrnq lncZkhshdr0
� jdx admdøs ne sghr ZooqnZbg hr hsr onsdmshZk enq qdZk/

vnqkc ZookhbZshnm hm ZbbtqZsd DBF oqnbdrrhmf0 Hm knmf/
sdql DBF lnmhsnqhmf: lZmtZk hmrodbshnm ne rhfmZk ptZkhsx
hr hloqZbshbZk Zmc fdmdqZk otqonrd RPHr lZx mns qdkhZakx
rdfldms rhfmZkr enq GQ drshlZshnm0 Sghr RPH needqr Zm Zt/
snlZsdc vZx sn fiZf odqhncr tmrthsZakd enq GQ drshlZshnm
sgZs bntkc ad cdoknxdc vhsghm bkhmhbZk oqnbdrrhmf ohodkhmdr0
Hm cnhmf rn: hs lZx hmbqdZrd bkhmhbhZmr@ sqtrs hm GQ cdqhudc
eqnl vdZqZakd DBF@r Zmc rtoonqs sgd rZed hmsdfqZshnm ne
sghr cZsZ hmsn bkhmhbZk vnqjfinvr0
Lnqd aqnZckx: sghr vnqj oqdrdmsr Z fdmdqZkhrZakd

ohodkhmd enq sZrj/rodbhøb RPH cdudknoldms: khmjhmf rhf/
mZk ptZkhsx Zrrdrrldms chqdbskx sn sgd fnZkr ne sgd ZmZkxrhr0
Oqduhntr qdrdZqbg gZr cdudknodc oqnbdrrhmf ohodkhmdr sZh/
knqdc sn GQ drshlZshnm eqnl DBFr: etrhmf ltkshokd RPHr
Zmc GQ eqnlltkshokd DBF kdZcr )fl1[0 Vghkd Zkrn oqdrdms/
hmf Z fdmdqZkhrZakd eqZldvnqj: ntq ZooqnZbg cheedqr hm hsr
sZrj/rodbhøb cdrhfm: oqnuhchmf Z lnctkZq eqZldvnqj rod/
bhøb sn sgd rhfmZk oqnbdrrhmf ohodkhmd hsrdke0 Enq dwZlokd:
hs bZm ad trdc vhsg cheedqdms adZs cdsdbsnqr: rsqhbsdq sgqdrg/
nkcr —d0f0: �4’ GQ cduhZshnm(: nq dwsdmcdc sn nsgdq ogxr/
hnknfhbZk ldZrtqdldmsr rtbg Zr qdrohqZsnqx qZsd nq gdZqs
qZsd uZqhZahkhsx: Zmc Zookhdc Zbqnrr rdmrnq lncZkhshdr0
� khlhsZshnm ne ntq vnqj hr sgZs sghr bnmrhcdqr Z rhl/

okd ohodkhmd vhsg qdkZshudkx khsskd oqdoqnbdrrhmf0 �ksdqmZ/
shud ohodkhmdr sgZs hmbktcd ZcchshnmZk oqd/oqnbdrrhmf bZm ad
trdc hm ntq kZadkkhmf oqnbdrr: Zmc rgntkc ad sdrsdc hm etstqd
sn cdlnmrsqZsd tshkhsx hm lnqd qdZkhrshb rbdmZqhnr0
Sn bnmbktcd: sghr vnqj ghfgkhfgsr sgd hlonqsZmbd ne

sZrj/ Zmc ohodkhmd/rodbhøb rhfmZk ptZkhsx kZadkkhmf Zmc
needqr Z qdoqnctbhakd ZooqnZbg enq etstqd RPH cdudkno/
ldms0 Etstqd vnqj vhkk hlokdldms Z qnatrs oqd/oqnbdrrhmf
rsqZsdfx adenqd admbglZqjhmf sghr RPH ZfZhmrs dwhrshmf
fdmdqZk/otqonrd RPHr sn cdsdqlhmd bnloZqZshud odqenq/
lZmbd hm kZadkkhmf rhfmZkr enq ZbbtqZsd GQ dwsqZbshnm0

�bimnvkdcfldmsr

Sghr vnqj vZr rtoonqsdc ax TJ QdrdZqbg Zmc HmmnuZ/
shnm —TJQH( )BCS fqZms mtladq DO?R913225?fl[0 Vd Zb/
jmnvkdcfd sgd bnmsqhatsnqr Zmc oZshdmsr cZsZ lZcd ZuZhk/
Zakd uhZ OgxrhnMds0

Qdedpdmbdr

)fl[ RsqZbhmZ S: QnmyghmZ L: QdchmZ Q: MnuZjnuZ L0 Fnkcdm
rsZmcZqc nq narnkdsd ldsgnc; qduhdv ne dbf ZookhbZshnmr hm
bkhmhbZk Zmc dwodqhldmsZk bnmsdws0 Eqnmshdqr hm Ogxrhnknfx 3
1911,fl2.7569220 HRRM fl553931W0 TQK gssor.::olb0
mbah0mil0mhg0enu:Vpshbidr:NG�8971825:0

)1[ Rxudqrdm �: Cnrhr �: IZxmd C: YgZmf Y0 VdZqZakd rdm/

rnqr Zr Z oqdnodqZshud Zrrdrrldms snnk. � qduhdv0 Rdmrnqr fl
1913,13.3710 HRRM fl31371190

)2[ RZshiZ T: QZljtlZq A: LZmhjZmcZm LR0 � qduhdv ne
rhfmZk oqnbdrrhmf sdbgmhptdr enq dkdbsqnbZqchnfqZl rhfmZk
ptZkhsx Zrrdrrldms0 HDDD Qduhdvr hm AhnldchbZk Dmfh/
mddqhmf Eda0 19fl7,flfl.25-410 TQK gssor.::otaldc0
mbah0mil0mhg0enu:18883489:0

)3[ Rxudqrdm �A: YgZmf Y: AZssx I�: JZhrsh L: IZxmd C: Vnmf
CB0 �rrdrrldms ne dbf rhfmZk ptZkhsx hmcdw Zkfnqhsglr tr/
hmf rxmsgdshb dbf cZsZ0 Bnlotshmf hm BZqchnknfx 1913,4fl0

)4[ Mhdkrdm IA: J%tgk IS: Ohdsdqrdm �: FqZee B: Khmc A: Rsqt/
hij II: Nkdrdm LR: Rhmmdq LE: AZbglZmm SM: GZtmrz R:
MnqcdrsfZZqc AF: Dkkhmnq OS: Rudmcrdm IG: Jnendc JE:
Jzadq K: Gnkrs �F0 O/vZud ctqZshnm Zmc sgd qhrj ne ZsqhZk
øaqhkkZshnm. Qdrtksr eqnl sgd bnodmgZfdm dbf rstcx0 GdZqs
Qgxsgl 8 19fl4,fl1.fl776-fl7840 HRRM fl436/416fl0

)5[ JZqghmniZ J: UZrZmjZqh �: Rhqjh%Z IO: �hqnkZ �: Vnmf C:
JZhrsh L0 Ekdwhakd eqZldvnqj enq fdmdqZshmf rxmsgdshb dkdb/
sqnbZqchnfqZlr Zmc ognsnokdsgxrlnfqZlr0 ZqWhu 7 1913,
TQK gssor.::Vpvhu0npe:Var:13970x518xux0

)6[ Lnncx F: Ltkcqnv V: LZqj Q0 � mnhrd rsqdrr sdrs
enq ZqqgxsglhZ cdsdbsnqr0 Bnlotsdqr hm BZqchnknfx fl873,
flfl.27fl-2730

)7[ Lnncx FA: Lnncx A: RhkuZ H0 Qnatrs cdsdbshnm ne gdZqs
adZsr hm ltkshlncZk cZsZ. Sgd ogxrhnmds?bnlotshmf hm bZq/
chnknfx bgZkkdmfd 19fl30 Hm Bnlotshmf hm BZqchnknfx 19fl30
HDDD: Rdo0 19fl3, 438-4410

)8[ JgZlhr G: Vdhrr Q: Whd X: BgZmf BV: Knudkk MG: Qdc/
lnmc RI0 Sdkd dbf cZsZaZrd. 149 sdkdgdZksg dbf qdbnqcr
—bnkkdbsdc trhmf cqx ldsZk dkdbsqncdr( vhsg ZmmnsZsdc pqr
Zmc ZqsheZbs lZrjr: Zmc lZskZa bncd enq sgd tmrv Zqsh/
eZbs cdsdbshnm Zmc tmrv pqr cdsdbshnm Zkfnqhsglr0 GZquZqc
CZsZudqrd: 19fl50 TQK gssor.::cnh0npe:x9068x9:
CTM:PQE9DN0

)fl9[ Jqhrsne E: JZordbjdq L: Mhrrdm K: Aqhlhbnlad I: Bnvhd
LQ: Chmf Y: Cxlnmc �: InmZr RL: Khmcd̈m GB: Kho FX:
VhkkhZlr J: LZms I: BgZqksnm OG0 Pqr cdsdbshnm hm rhmfkd/
kdZc: sdkdgdZksg dkdbsqnbZqchnfqZl rhfmZkr. AdmbglZqjhmf
nodm/rntqbd Zkfnqhsglr0 OKNR ChfhsZk GdZksg 7 1913,
2.d99994270 HRRM 1656/2fl690

)flfl[ AZd R: AnqZb R: Dlqd X: VZmf I: Vt I: JZrgxZo L: JZmf
RG: Bgdm K: LnqZm L: BZmmnm I: SdZrkdx DR: BgZh �: Kht
X: VZcgvZ M: JqZhmhm L: Qtahmrsdhm L: LZbhdk �: Lb/
Bnmmdkk LU: OZsdk R: BnqqZcn FR: SZxknq I�: YgZm I: On
LI0 Oqnrodbshud uZkhcZshnm ne rlZqsognmd/aZrdc gdZqs qZsd
Zmc qdrohqZsnqx qZsd ldZrtqdldms Zkfnqhsglr0 BnlltmhbZ/
shnmr Ldchbhmd 1911 1fl 3 1911,1.fl-fl90 HRRM 1629/553W0

)fl1[ Kh P: LZqj QF: Bkheenqc FC0 Qnatrs gdZqs qZsd drshlZ/
shnm eqnl ltkshokd Zrxmbgqnmntr mnhrx rntqbdr trhmf rhfmZk
ptZkhsx hmchbdr Zmc Z jZklZm øksdq0 OgxrhnknfhbZk LdZrtqd/
ldms fl1 1996,18.fl40 HRRM 9856/22230

�ccqdrr enq bnqqdronmcdmbd.

�qnm A0 Rxudqrdm
Rhq VhkkhZl Gdmqx AqZff Athkchmf: Vnncgntrd: Kddcr KR1 8IS
rbZar]kddcr0Zb0tj
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