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WPFGTUVCPFCDNG UGOCPVKE TGRTGUGPVCVKQP KP OWNVKRNG NCPIWCIGU CPF CESWKUKVKQP

QH YGD UGOCPVKEU CTG VCEMGF D[ OGCPU QH C OWNVKNKPIWCN VGZV�OKPKPI CRRTQCEJ�

6JKU RCRGT RTGUGPVU CNIQTKVJOU VJCV GPCDNG OWNVKNKPIWCN VGZV OKPKPI DCUGF QP

PGWTCN PGVYQTM VGEJPKSWG� PCOGN[ VJG UGNH�QTICPK\KPI OCRU 
51/� HQT CWVQ�

OCVKECNN[ ITQWRKPI UKOKNCT OWNVKNKPIWCN VGZVU 
K�G� %JKPGUG CPF 'PINKUJ VGZVU��

9G VTGCV VJG 9QTNF 9KFG 9GD CU QWT OWNVKNKPIWCN EQTRWU CPF WVKNK\G VJG VGZV�

OKPKPI OQFGN HQT ITQWRKPI UGOCPVKECNN[ UKOKNCT FQEWOGPVU� 9JGP GZRQUG VQ

TCY OWNVKNKPIWCN VGZV� VJG OQFGN ENWUVGTU YQTFU CPF FQEWOGPVU CEEQTFKPI VQ

VJGKT UGOCPVKE TGNCVGFPGUU VQ HQTO C UGOCPVKE PGVYQTM�� 6JG OQFGN CNUQ UWI�

IGUVU C PQXGN GZRNCPCVKQP QH OWNVKNKPIWCN VGZV ENWUVGTKPI DCUGF QP VJG UGOCPVKE

TGNCVGFPGUU� +P CFFKVKQP� YG RTQRQUG C HTCOGYQTM DCUGF QP VJG UGOCPVKEU GZ�

VTCEVGF HTQO VJG TGUWNVKPI FQEWOGPV ENWUVGTU� CNQPI YKVJ C :/. FQEWOGPV

VGEJPKSWG� VQ ECTT[ QWV VJG VCUM QH TG�ECVGIQTK\CVKQP QH YGD RCIGU� 6JG YGD

RCIGU CTG TG�ECVGIQTK\GF DCUGF QP VJG UGOCPVKE TGNCVGFPGUU KP VJG EQTRWU� (QT

KORNGOGPVCVKQP� YG CRRNKGF VJG FGTKXGF OWNVKNKPIWCN VGZV OKPKPI CRRTQCEJ KP

VJG RTQEGUU QH CWVQOCVKE EQPUVTWEVKQP QH C PGY VGZV FKTGEVQT[� KP QTFGT VQ C

:/. FQEWOGPV FCVCDCUG VJCV CEJKGXGU VJG CKOU QH C UGOCPVKEU�DCUGF MPQYN�

GFIG ECVGIQTK\CVKQP�

� +PVTQFWEVKQP

6JG �5GOCPVKE 9GD� KU WUGF VQ FGPQVG VJG PGZV GXQNWVKQP UVGR QH VJG 9GD� YJKEJ

GUVCDNKUJGU C NC[GT QH OCEJKPG WPFGTUVCPFCDNG FCVC� 6JG FCVC KU UWKVCDNG HQT CWVQOCVGF

CIGPVU� UQRJKUVKECVGF UGCTEJ GPIKPGU CPF KPVGTQRGTCDKNKV[ UGTXKEGU� YJKEJ RTQXKFG C

RTGXKQWUN[ PQV TGCEJCDNG ITCFG QH CWVQOCVKQP� 6JG WNVKOCVG IQCN QH VJG 5GOCPVKE 9GD

KU VQ CNNQY OCEJKPGU VJG UJCTKPI CPF GZRNQKVCVKQP QH MPQYNGFIG KP VJG 9GD YC[� K�G�

YKVJQWV EGPVTCN CWVJQTKV[� YKVJ HGY DCUKE TWNGU� KP C UECNCDNG� CFCRVCDNG� GZVGPUKDNG

OCPPGT�



��� 5GOCPVKEU KP 9GD %QPVGPV

4GEGPV YQTM KP EQORWVCVKQPCN NKPIWKUVKEU UWIIGUVU VJCV NCTIG COQWPVU QH UGOCPVKE

KPHQTOCVKQP ECP DG GZVTCEVGF CWVQOCVKECNN[ HTQO NCTIG VGZV EQTRQTC QP VJG DCUKU QH

NGZKECN EQ�QEEWTTGPEG KPHQTOCVKQP� 5WEJ UGOCPVKEU JCU DGGP DGEQOKPI KORQTVCPV CPF

WUGHWN HQT DGKPI CU CP GUUGPVKCN TGRTGUGPVCVKQP QH EQPVGPV KP GCEJ YGD RCIG� RCTVKEW�

NCTN[ YKVJ VJG KPETGCUKPI CXCKNCDKNKV[ QH FKIKVCN FQEWOGPVU KP XCTKQWU NCPIWCIGU HTQO

CNN CTQWPF VJG YQTNF� +P VJKU YQTM YG CVVGORV VQ FGXGNQR C PQXGN CNIQTKVJOKE CRRTQCEJ

HQT OWNVKNKPIWCN VGZV OKPKPI VGEJPKSWG VQ GZVTCEV UGOCPVKE KPHQTOCVKQP HTQO VJG YGD

VGZV EQTRQTC� 7UKPI C XCTKCVKQP QH CWVQOCVKE ENWUVGTKPI VGEJPKSWGU� YJKEJ CRRN[ VJG

5GNH�1TICPK\KPI /CRU 
51/�� YG JCXG EQPFWEVGF UGXGTCN GZRGTKOGPVU VQ WPEQXGT

CUUQEKCVGF FQEWOGPVU DCUGF QP %JKPGUG�'PINKUJ DKNKPIWCN RCTCNNGN EQTRQTC� CPF C

J[DTKF %JKPGUG�'PINKUJ EQTRWU� 9JGP GZRQUGF VQ TCY OWNVKNKPIWCN VGZV� VJG OQFGN

ENWUVGTU YQTFU CPF FQEWOGPVU CEEQTFKPI VQ VJGKT UGOCPVKE TGNCVGFPGUU VQ HQTO C UG�

OCPVKE PGVYQTM� CU C UQWTEG QH OGVCFCVC HQT VJG EQPUVTWEVKQP QH VJG 5GOCPVKE 9GD�

� /WNVKNKPIWCN 6GZV�/KPKPI HQT %TGCVKPI /GVCFCVC

/WNVKNKPIWCN VGZV OKPKPI KU VJG GZVTCEVKQP QH KORNKEKV� RTGXKQWUN[ WPMPQYP� CPF UG�

OCPVKECNN[ UKOKNCT VGTOU CPF FQEWOGPVU HTQO OWNVKNKPIWCN EQTRQTC� 6JG QDLGEVKXG KU

VQ GUVCDNKUJ EQORWVGT RTQITCOU VJCV CWVQOCVKECNN[ ENWUVGT EQPEGRVWCNN[ TGNCVGF VGTOU

CPF VGZVU KP XCTKQWU NCPIWCIGU�

+P VJKU YQTM� VJG RTKOCT[ VJTWUV KU VQ OCMG VJG VGZV OKPKPI VGEJPKSWGU HWNN[ OWNVK�

NKPIWCN� OKPKPI QRGP�UQWTEG VGZVU KP FKHHGTGPV NCPIWCIGU� *QYGXGT QWT IQCN KP VJGUG

GZRGTKOGPVU KU PQV VQ GUVCDNKUJ VJG KFGCN HWNN�HWPEVKQPCN OWNVKNKPIWCN KPHQTOCVKQP FKU�

EQXGT[ U[UVGO� CU VJG VKOG CPF TGUQWTEGU TGSWKTGF HQT VJKU VCUM CTG EQPUKFGTCDNG�

4CVJGT� YG TGUVTKEV QWT CVVGPVKQP VQ DKNKPIWCN EQTRQTC CPF VT[ VQ WPFGTUVCPF VJG DCUKE

TGSWKTGOGPVU HQT GHHGEVKXG OWNVKNKPIWCN KPHQTOCVKQP FKUEQXGT[ CPF VJG RTQDNGOU VJCV

CTKUG HTQO C UKORNG KORNGOGPVCVKQP QH UWEJ C U[UVGO� 6JKU TGUGCTEJ YQTM KU OCKPN[

ECTTKGF QWV D[ GZRGTKOGPVKPI YKVJ VGZV GZVTCEVKQP HTQO RCTCNNGN EQTRQTC� C XCTKCVKQP QH

DKNKPIWCN EQTRQTC� $KNKPIWCN EQTRQTC ECP DG WUGF KP OCP[ YC[U� (QT OWNVKNKPIWCN

KPHQTOCVKQP CEEGUU� DKNKPIWCN EQTRQTC OCMG KV RQUUKDNG VQ KPXGUVKICVG U[PVCEVKE� UGOCP�

VKE CPF NGZKECN TGNCVKQPUJKRU DGVYGGP NCPIWCIGU CPF CTG CNUQ KORQTVCPV UQWTEGU QH

EQPVTCUVKXG GXKFGPEG QH NCPIWCIG KP WUCIG� )GPGTCNN[ URGCMKPI� VJGTG CTG VYQ FKHHGTGPV

V[RGU QH DKNKPIWCN EQTRQTC� RCTCNNGN CPF EQORCTCDNG EQTRQTC� 2CTCNNGN VGZV EQTRQTC CTG

UGVU QH VTCPUNCVKQP�GSWKXCNGPV VGZVU� KP YJKEJ IGPGTCNN[ QPG VGZV KU VJG UQWTEG VGZV CPF

VJG QVJGT
U� CTG VTCPUNCVKQPU� %QORCTCDNG VGZV EQTRQTC CTG UGVU QH VGZVU HTQO RCKTU QT

OWNVKRNGU QH NCPIWCIGU YJKEJ ECP DG EQPVTCUVGF CPF EQORCTGF DGECWUG QH VJGKT EQO�

OQP HGCVWTGU� *QYGXGT� WPNKMG RCTCNNGN 
K�G� VTCPUNCVKQP�GSWKXCNGPV� EQTRQTC� VJG[

CNYC[U EQPEGTP C TGUVTKEVGF UWDNCPIWCIG� 6JG[ QHHGT C UQWTEG QH FCVC QP PCVWTCN NCP�

IWCIG NGZKECN GSWKXCNGPVU YKVJKP C IKXGP FQOCKP =��?� (QT OWNVKNKPIWCN VGZV OKPKPI� KP

VJKU YQTM YG GZRGEV KV VQ DG CEVGF CU C UVCTVKPI RQKPV HQT GZRNQTKPI VJG KORCEVU QP

NKPIWKUVKEU KUUWGU YKVJ VJG OCEJKPG NGCTPKPI CRRTQCEJ VQ OKPKPI UGPUKDNG NKPIWKUVKEU

GNGOGPVU HTQO OWNVKNKPIWCN VGZV EQNNGEVKQPU� +V KU DGNKGXGF VJCV� KH VJG EQTRWU KU NCTIG

GPQWIJ� VJGP UVCVKUVKECN QT QVJGT CNIQTKVJO�DCUGF VGEJPKSWGU ECP DG WUGF VQ RTQFWEG



DKNKPIWCN VGTO GSWKXCNGPVU QT CUUQEKCVKQPU D[ EQORCTKPI YJKEJ UVTKPIU EQ�QEEWT KP VJG

UCOG UGPVGPEGU QXGT VJG YJQNG EQTRWU� 6JGTGHQTG KP VJKU YQTM YG GORNQ[GF C RCTCNNGN

EQTRWU� VJG DKNKPIWCN OCIC\KPG CTVKENGU HTQO VJG 5KPQTCOC /CIC\KPG� VQ ETGCVG C UGV QH

FWCN�NCPIWCIG VTCKPKPI FQEWOGPVU HQT FKUEQXGTKPI ETQUU�NCPIWCIG VGTO CUUQEKCVKQPU

CPF FQEWOGPV CUUQEKCVKQPU�

� 51/ DCUGF 6GZV�/KPKPI #RRTQCEJ

��� &QEWOGPV 2TGRTQEGUUKPI

6JG RTQRQUGF U[UVGO HQEWUGU QP VJG VCUM QH HKPFKPI CUUQEKCVKQPU KP EQNNGEVKQPU QH VGZV�

$CUGF QP CUUQEKCVKQP� UKOKNCT FQEWOGPVU� VJTQWIJ VJG RTQRQUGF VGZV OKPKPI RTQEGUU�

ECP DG ICVJGTGF KP C ENWUVGT� (QT CP 'PINKUJ EQTRWU� VJG FQEWOGPV RTGRTQEGUUKPI KU

SWKVG UVTCKIJVHQTYCTF� 1WT CRRTQCEJ DGIKPU YKVJ C UVCPFCTF RTCEVKEG KP KPHQTOCVKQP

TGVTKGXCN 
+4� =��? VQ GPEQFG FQEWOGPVU YKVJ XGEVQTU� KP YJKEJ GCEJ EQORQPGPV EQTTG�

URQPFU VQ C FKHHGTGPV YQTF� CPF VJG XCNWG QH VJG EQORQPGPV TGHNGEVU VJG HTGSWGPE[ QH

YQTF QEEWTTGPEG KP VJG FQEWOGPV� +P RTCEVKEG� VJG TGUWNVKPI FKOGPUKQPCNKV[ QH VJG

URCEG KU QHVGP VTGOGPFQWUN[ JWIG� UKPEG VJG PWODGT QH FKOGPUKQPU KU FGVGTOKPGF D[

VJG PWODGT QH FKUVKPEV KPFGZGF VGTOU KP VJG EQTRWU� #U C TGUWNV� VGEJPKSWGU HQT EQP�

VTQNNKPI VJG FKOGPUKQPCNKV[ QH VJG XGEVQT URCEG CTG TGSWKTGF� 5WEJ C RTQDNGO EQWNF DG

UQNXGF D[ GNKOKPCVKPI UQOG QH VJG OQUV EQOOQP CPF UQOG QH VJG TCTGUV YQTFU� CPF

D[ CRRN[KPI C PWOGTKECN CNIQTKVJO UWEJ CU .CVGPV 5GOCPVKE +PFGZKPI 
.5+� =�? OGVJQF�

(QT C %JKPGUG EQTRWU� VJG FQEWOGPV RTGRTQEGUUKPI KU TGNCVKXGN[ EQORNKECVGF� 5KPEG C

%JKPGUG UGPVGPEG KU EQORQUGF QH EJCTCEVGTU YKVJQWV DQWPFCTKGU� UGIOGPVCVKQP KU

KPFKURGPUCDNG� 9G GORNQ[ C FKEVKQPCT[� UQOG OQTRJQNQIKECN TWNGU CPF CP CODKIWKV[

TGUQNWVKQP OGEJCPKUO HQT UGIOGPVCVKQP� +P CFFKVKQP� YG CNUQ GZVTCEV PCOGF QTICPK\C�

VKQPU� RGQRNG� CPF NQECVKQPU� CNQPI YKVJ FCVG�VKOG GZRTGUUKQPU CPF OQPGVCT[ CPF RGT�

EGPVCIG GZRTGUUKQPU� 6JG TGUV QH VJG RTQEGUU KU VJG UCOG CU VJCV QH VGZV OKPKPI KP CP

'PINKUJ EQTRWU�

��� 5GNH�1TICPK\KPI /CRU

6JG UGNH�QTICPK\KPI OCR 
51/� =�?=��? KU QPG QH VJG OCLQT WPUWRGTXKUGF CTVKHKEKCN

PGWTCN PGVYQTM OQFGNU� +V DCUKECNN[ RTQXKFGU C YC[ HQT ENWUVGT CPCN[UKU D[ RTQFWEKPI C

OCRRKPI QH JKIJ FKOGPUKQPCN KPRWV XGEVQTU QPVQ C VYQ�FKOGPUKQPCN QWVRWV URCEG

YJKNG RTGUGTXKPI VQRQNQIKECN TGNCVKQPU CU HCKVJHWNN[ CU RQUUKDNG� #HVGT CRRTQRTKCVG

VTCKPKPI KVGTCVKQPU� VJG UKOKNCT KPRWV KVGOU CTG ITQWRGF URCVKCNN[ ENQUG VQ QPG CPQVJGT�

#U UWEJ� VJG TGUWNVKPI OCR KU ECRCDNG QH RGTHQTOKPI VJG ENWUVGTKPI VCUM KP C EQO�

RNGVGN[ WPUWRGTXKUGF HCUJKQP� +P VJKU YQTM YG GORNQ[ VJG 51/ OGVJQF VQ RTQFWEG

VYQ OCRU HQT VGZV OKPKPI� PCOGN[ VJG YQTF ENWUVGT OCR CPF VJG FQEWOGPV ENWUVGT

OCR�



��� 6JG 9QTF %NWUVGT /CR CPF &QEWOGPV %NWUVGT /CR

6JG YQTF ENWUVGT OCR VJCV KU GORNQ[GF HQT FQEWOGPV GPEQFKPI KU RTQFWEGF CEEQTFKPI

VQ YQTF UKOKNCTKVKGU� OGCUWTGF D[ VJG UKOKNCTKV[ QH VJG EQ�QEEWTTGPEG QH VJG YQTFU�

%QPEGRVWCNN[ TGNCVGF YQTFU VGPF VQ HCNN KPVQ VJG UCOG QT PGKIJDQTKPI OCR PQFGU� $[

OGCPU QH VJG 51/ CNIQTKVJO� YQTF ENWUVGTU ECP DG QTFGTGF CPF QTICPK\GF CU PQFGU QP

VJG OCR� .GV ZK∈ℜ0
� � ≤ K ≤ /� DG VJG HGCVWTG XGEVQT QH VJG K

VJ
FQEWOGPV KP VJG EQTRWU�

YJGTG 0 KU VJG PWODGT QH KPFGZGF VGTOU CPF / KU VJG PWODGT QH FQEWOGPVU� 9G WUGF

VJGUG XGEVQTU CU VJG VTCKPKPI KPRWVU VQ VJG OCR� 6JG OCR EQPUKUVU QH C TGIWNCT ITKF QH

RTQEGUUKPI WPKVU ECNNGF PGWTQPU� 'CEJ PGWTQP KP VJG OCR JCU 0 U[PCRUGU� .GV

YL�]YLP^� ≤ P ≤ 0_� � ≤ L ≤ ,� DG VJG U[PCRVKE YGKIJV XGEVQT QH VJG L
VJ PGWTQP KP VJG

OCR� YJGTG , KU VJG PWODGT QH PGWTQPU QP VJG OCR� 9G VTCKPGF VJG OCR D[ VJG 51/
CNIQTKVJO�
5VGR �� 4CPFQON[ UGNGEV C VTCKPKPI XGEVQT ZK HTQO VJG EQTRWU�

5VGR �� (KPF VJG PGWTQP L YKVJ U[PCRVKE YGKIJVU YL YJKEJ KU ENQUGUV VQ ZK� K�G�


��

5VGR �� (QT GXGT[ PGWTQP N KP VJG PGKIJDQT QH PQFG L� WRFCVG KVU U[PCRVKE YGKIJVU D[


��

YJGTG α
V� KU VJG VTCKPKPI ICKP CV VKOG UVCOR V�

5VGR �� +PETGCUG VKOG UVCOR V� +H V TGCEJGU VJG RTGUGV OCZKOWO VTCKPKPI VKOG 6� JCNV

VJG VTCKPKPI RTQEGUU� QVJGTYKUG FGETGCUG α
V� CPF VJG PGKIJDQTJQQF UK\G� CPF IQ VQ

5VGR ��

6JG VTCKPKPI RTQEGUU UVQRU CHVGT VKOG 6 YJKEJ KU UWHHKEKGPVN[ NCTIG VJCV GXGT[ HGC�

VWTG XGEVQT OC[ DG UGNGEVGF CU VTCKPKPI KPRWV HQT EGTVCKP VKOGU� 6JG VTCKPKPI ICKP CPF

PGKIJDQTJQQF UK\G DQVJ FGETGCUG YJGP V KPETGCUGU�

#HVGT VJG VTCKPKPI RTQEGUU� VJG OCR HQTOU C 9QTF %NWUVGT /CR D[ NCDGNKPI GCEJ

PGWTQP YKVJ EGTVCKP YQTFU� (QT VJG P
VJ

YQTF KP VJG EQTRWU YG EQPUVTWEV CP 0�

FKOGPUKQPCN XGEVQT X
P
KP YJKEJ QPN[ VJG P

VJ
GNGOGPV KU PQP�\GTQ� 6Q NCDGN VJG PGWTQPU�

YG RTGUGPV GCEJ X
P
VQ VJG OCR CPF HKPF VJG DGUV OCVEJKPI PGWTQP� 5KPEG VJG PWODGT QH

PGWTQPU KU IGPGTCNN[ OWEJ UOCNNGT VJCP VJG PWODGT QH YQTFU� GCEJ PGWTQP KP VJG OCR

OC[ JCXG OWNVKRNG NCDGNU� 9G OC[ UC[ VJCV C PGWTQP HQTOU C YQTF ENWUVGT DGECWUG VJG

ENQUGN[ TGNCVGF YQTFU YKNN OCR VQ VJG UCOG PGWTQP� 6JG YQTF ENWUVGT OCR CWVQPQ�

OQWUN[ ENWUVGTU YQTFU CEEQTFKPI VQ VJGKT UKOKNCTKV[ QH EQ�QEEWTTGPEG� 9QTFU VJCV VGPF

VQ DG HQWPF KP VJG UCOG FQEWOGPV YKNN DG OCRRGF VQ ENQUG PGWTQPU KP VJG OCR� (QT

GZCORNG� VJG %JKPGUG YQTFU HQT �PGWTCN� CPF �PGVYQTM� QHVGP QEEWT UKOWNVCPGQWUN[ KP

C FQEWOGPV� 6JG[ YKNN OCR VQ VJG UCOG PGWTQP� QT PGKIJDQTKPI PGWTQPU� QP VJG OCR�

9QTFU VJCV FQ PQV QEEWT KP VJG UCOG FQEWOGPV YKNN OCR VQ FKUVCPV PGWTQPU QP VJG

OCR� #EEQTFKPIN[ YG ECP FGHKPG VJG TGNCVKQPUJKR DGVYGGP VYQ YQTFU CEEQTFKPI VQ

VJGKT EQTTGURQPFKPI PGWTQPU KP VJG YQTF ENWUVGT OCR� CPF VJG OKPKPI VCUM YKNN DG
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RGTHQTOGF DCUGF QP UWEJ TGNCVKQPUJKRU� 6JG VTCKPGF OCR CNUQ HQTOU C &QEWOGPV %NWU�

VGT /CR D[ NCDGNKPI GCEJ PGWTQP YKVJ EGTVCKP FQEWOGPVU� 6JG FQEWOGPV HGCVWTG XGE�

VQTU ZK CTG RTGUGPVGF VQ VJG OCR VQ NCDGN VJG PGWTQPU� &QEWOGPVU YKVJ UKOKNCT MG[�

YQTFU YKNN OCR VQ VJG UCOG QT PGKIJDQTKPI PGWTQPU� 6JG UKOKNCTKV[ DGVYGGP VYQ

FQEWOGPVU OC[ DG ECNEWNCVGF D[ OGCUWTKPI VJG 'WENKFGCP FKUVCPEG DGVYGGP VJGKT

OCRRGF PGWTQPU KP VJG OCR� 5KPEG VJG PWODGT QH VJG PGWTQPU KU OWEJ NGUU VJCP VJG

PWODGT QH VJG FQEWOGPVU KP VJG EQTRWU� OWNVKRNG FQEWOGPVU OC[ OCR VQ VJG UCOG

PGWTQP� 6JWU C PGWTQP HQTOU C FQEWOGPV ENWUVGT� $GUKFGU� PGKIJDQTKPI PGWTQPU TGRTG�

UGPV FQEWOGPV ENWUVGTU QH UKOKNCT OGCPKPI� K�G� JKIJ MG[YQTF EQ�QEEWTTGPEG HTG�

SWGPE[�

��� &KUEQXGT[ #NIQTKVJO

+P VJKU UGEVKQP YG GZRNCKP JQY VJG YQTF ENWUVGT OCR CPF FQEWOGPV ENWUVGT OCR GHHGE�

VKXGN[ OQFGN VJG TGNCVKQPUJKR DGVYGGP VJG YQTFU CPF FQEWOGPVU� 9G VTCPUHQTO C

FQEWOGPV VQ C XGEVQT QH YQTF QEEWTTGPEG� #HVGT VJG UGNH�QTICPK\KPI RTQEGUU� VYQ

FQEWOGPVU YKNN OCR VQ PGCT PGWTQPU KH VJG[ EQPVCKP UKOKNCT YQTF QEEWTTGPEGU� 9JGP

FKHHGTGPV YQTFU CTG NCDGNGF QP VJG UCOG PGWTQP QT PGCT PGWTQPU QP VJG YQTF ENWUVGT

OCR� VJG[ VGPF VQ QEEWT KP C TGUVTKEVGF UGV QH FQEWOGPVU� 1P VJG QVJGT JCPF� KH VYQ

YQTFU UGNFQO EQ�QEEWT KP CP[ FQEWOGPV� VJG[ UJQWNF PQV DG NCDGNGF QP PGCT PGWTQPU�

6JKU KU DGECWUG VJG PGWTQP OC[ DG XKGYGF CU TGRTGUGPVKPI C XKTVWCN FQEWOGPV EQPVCKP�

KPI VJQUG YQTFU NCDGNGF QP KV� 6YQ YQTFU YKNN DG OCRRGF VQ VJG UCOG PGWTQP KH� CPF

QPN[ KH� VJG[ QHVGP EQ�QEEWT KP VJG UCOG FQEWOGPV� QVJGTYKUG VJG XKTVWCN FQEWOGPV

OC[ PQV EQPVCKP VJGUG YQTFU UKOWNVCPGQWUN[� 0GKIJDQTKPI PGWTQPU KP VJG YQTF ENWUVGT

OCR TGRTGUGPV YQTF ENWUVGTU EQPVCKPKPI UKOKNCT YQTFU� K�G� YQTFU VGPF VQ EQ�QEEWT KP

VJG UCOG FQEWOGPV� *GPEG VJG UGNH�QTICPK\KPI OCR OC[ OGCUWTG VJG YQTF EQ�

QEEWTTGPEG UKOKNCTKV[ COQPI FQEWOGPVU� 9G FGHKPG VJG UKOKNCTKV[ DGVYGGP VJG RVJ

YQTF CPF VJG SVJ YQTF CU HQNNQYU�
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YJGTG 0R KU VJG PGWTQP NCDGNGF D[ VJG RVJ YQTF CPF )
0R� KU VJG VYQ�FKOGPUKQPCN

ITKF NQECVKQP QH 0R� 5WEJ UKOKNCTKV[ OGCUWTGU VJG NKMGNKJQQF QH VJG EQ�QEEWTTGPEG QH

YQTFU� .CTIG UKOKNCTKV[ TGXGCNU VJCV VJG VYQ YQTFU QHVGP EQ�QEEWT KP VJG UCOG UGV QH

FQEWOGPVU� YJKEJ OC[ DG EQPUKFGTGF CU C MKPF QH CUUQEKCVKQP RCVVGTP COQPI VJG

YQTFU�

1P VJG FQEWOGPV ENWUVGT OCR C PGWTQP TGRTGUGPVU C FQEWOGPV ENWUVGT VJCV EQPVCKPU

FQEWOGPVU QH UKOKNCT OGCPKPI� YJKEJ KU FGHKPGF D[ VJG UGV QH JKIJN[ EQ�QEEWTTKPI

YQTFU VJG[ EQPVCKP� 5KPEG YG VTCKP VJG OCR WUKPI VJG GPEQFGF FQEWOGPV HGCVWTG XGE�

VQTU CU KPRWV� VJG YGKIJV XGEVQT QH C PGWTQP TGRTGUGPVU VJG QEEWTTGPEG QH VJG YQTFU KP

C XKTVWCN FQEWOGPV� 5WEJ C XKTVWCN FQEWOGPV OC[ DG WUGF CU VJG EGPVTQKF QH VJG

FQEWOGPV ENWUVGT CUUQEKCVGF YKVJ VJCV PGWTQP� 1P VJG FQEWOGPV ENWUVGT OCR QPN[

VJQUG FQEWOGPVU EQPVCKPKPI QXGTNCRRKPI YQTFU OC[ OCR VQ VJG UCOG PGWTQP� &QEW�

OGPVU EQPVCKPKPI PQP�QXGTNCRRKPI YQTFU OC[ OCR VQ FKUVCPV PGWTQPU� 0GKIJDQTKPI

PGWTQPU TGRTGUGPV FQEWOGPV ENWUVGTU YKVJ UKOKNCT 
QXGTNCRRKPI� UGVU QH YQTFU� VJWU

VJG EQ�QEEWTTGPEG QH YQTFU OC[ DG FGVGTOKPGF D[ VJG PGKIJDQTJQQF URCVKCNN[� (QT

CP[ FQEWOGPV� YG ECP HKPF KVU UKOKNCT FQEWOGPVU D[ GZCOKPKPI KVU OCRRGF PGWTQP



CPF PGKIJDQTKPI PGWTQPU KP VJG FQEWOGPV ENWUVGT OCR� 6JG UKOKNCTKV[ DGVYGGP VJG KVJ

CPF MVJ FQEWOGPV KU FGHKPGF CU HQNNQYU�
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YJGTG 0K JGTG KU VJG PGWTQP NCDGNGF D[ VJG KVJ FQEWOGPV CPF )
0K� KU ITKF NQECVKQP

QH 0K CU KP 'S���

&QEWOGPVU YJKEJ EQPVCKP VJG UCOG UGVU QH YQTFU YKNN FGHKPKVGN[ OCR VQ VJG UCOG

PGWTQP� TGUWNVKPI KP JKIJ UKOKNCTKV[ FGHKPGF KP 'S��� /QTGQXGT� GXGP KH VJGUG FQEW�

OGPVU FQ PQV EQPVCKP GZCEVN[ VJG UCOG UGV QH YQTFU� YG OC[ UVKNN UC[ VJCV VJG[ CTG

EQPEGRVWCNN[ UKOKNCT DGECWUG �� VJG[ UVKNN EQPVCKP EQOOQP YQTFU VJCV QHVGP EQ�QEEWT

KP VJGUG FQEWOGPVU� CPF �� VJG FKUUKOKNCT YQTFU CTG NKMGN[ QEEWTTKPI KP FQEWOGPVU

OCRRGF VQ VJG PGCTD[ PGWTQPU� &QEWOGPV ENWUVGT OCRU RTQXKFG CP GHHGEVKXGN[ YC[ VQ

HQTO FQEWOGPV ENWUVGTU� # PGWTQP QP VJG OCR TGRTGUGPVU C FQEWOGPV ENWUVGT� 9G ECP

CNUQ FGHKPG VJG UKOKNCTKV[ DGVYGGP VYQ ENWUVGTU D[ VJG FKUVCPEG QH VJGKT EQTTGURQPFKPI

PGWTQPU�
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YJGTG L CPF N CTG VJG PGWTQP KPFKEGU QH VJG VYQ ENWUVGTU�

6JG UKOKNCTKVKGU FGHKPGF KP 'S��� �� CPF � RTQXKFG UQOG MPQYNGFIG CDQWV VJG

FQEWOGPVU KP VJG EQTRWU� 9G WUG 'S�� VQ FKUETKOKPCVG YQTFU DCUGF QP VJG MPQYNGFIG

FKUEQXGTGF HTQO VJG EQTRWU� 6JKU KU CNUQ VTWG HQT 'S�� CPF 'S�� VQ FKUETKOKPCVG FQEW�

OGPVU CPF ENWUVGTU TGURGEVKXGN[� 9QTF CUUQEKCVKQPU� CU YGNN CU FQEWOGPV CUUQEKCVKQPU�

CTG ENGCTN[ FGHKPGF D[ UWEJ UKOKNCTKVKGU� +V KU PCVWTCN VQ CRRN[ UWEJ CUUQEKCVKQPU VQ

CRRNKECVKQPU QH FQEWOGPV TGVTKGXCN� KPFGZKPI� CPF ENWUVGTKPI� # SWGT[� YJKEJ KU HQTOW�

NCVGF CU C MG[YQTF QT C EQODKPCVKQP QH MG[YQTFU CFLCEGPV D[ $QQNGCP QRGTCVQTU� KU

UGPV D[ VJG WUGT VQ TGVTKGXG TGNGXCPV FQEWOGPVU� 9G RGTHQTO C UGCTEJ VJTQWIJ VJG

YQTF ENWUVGT OCR VQ QDVCKP VJG NCDGNGF PGWTQPU QH VJG MG[YQTF QT EQODKPCVKQPU QH

MG[YQTFU� 6JG FQEWOGPVU NCDGNGF QP VJG EQTTGURQPFKPI PGWTQPU QP VJG FQEWOGPV

ENWUVGT OCR CTG UGNGEVGF CPF RTGUGPVGF VQ VJG WUGT� /QTGQXGT� CNN FQEWOGPVU OC[ CNUQ

DG RTGUGPVGF D[ FQEWOGPV UKOKNCTKV[ FGHKPGF KP 'S��� &QEWOGPVU YKVJ JKIJGT UKOKNCTK�

VKGU CRRGCT GCTNKGT KP VJG SWGT[ TGUWNV� 6JG WUGT IGVU C NKUV QH TGNGXCPV FQEWOGPVU GXGP

YJGP VJG SWGT[ YQTFU OC[ PQV QEEWT KP VJG FQEWOGPVU� +ORQTVCPV KPHQTOCVKQP CPF

PGY MPQYNGFIG TGNCVGF VQ VJG WUGT	U SWGT[ OC[ DG TGXGCNGF D[ QWT OGVJQF�

� /WNVKNKPIWCN 6GZV /KPKPI HTQO C *[DTKF %JKPGUG�'PINKUJ

%QTRWU

(WTVJGTOQTG� YG VGUVGF VJG FGXGNQRGF FKUEQXGT[ CNIQTKVJO CICKPUV CTVKENGU QH C J[DTKF

%JKPGUG�'PINKUJ EQTRWU� IGPGTCVGF D[ OKZKPI VJG %JKPGUG YGD�FQEWOGPVU YKVJ VJG

'PINKUJ YGD�FQEWOGPVU HTQO VJG UGNGEVGF DKNKPIWCN OCIC\KPG CTVKENGU KP VJG 5KPQTCOC

/CIC\KPG� +P VJG EQTRWU� GCEJ DKNKPIWCN FQEWOGPV RCKT KU URNKV KPVQ VYQ FQEWOGPVU� CP

'PINKUJ CPF C %JKPGUG FQEWOGPV� +P VJKU ECUG� GCEJ VTCKPKPI FQEWOGPV KP GKVJGT %JK�

PGUG QT 'PINKUJ KP VJG EQTRWU KU FGEQPUVTWEVGF KPVQ C DCI QH %JKPGUG CPF 'PINKUJ



VGTOU TGURGEVKXGN[� #NVJQWIJ VJG FQEWOGPV RCKTU EQPVCKPGF KP VJG RCTCNNGN EQTRWU CTG

VTCPUNCVKQP�GSWKXCNGPV� YG TGICTF GCEJ QPG QH VJG FQEWOGPV RCKT CU CP KPFGRGPFGPV

VTCKPKPI FQEWOGPV� 6JG FGXGNQRGF 51/ OGVJQF VTGCVU VJKU FQEWOGPV CU C DCI QH

HTGGN[ KPVGTOKPINGF %JKPGUG CPF 'PINKUJ VGTOU� 6JG %JKPGUG�VGZV RCTV QH VJG EQTRWU

YCU HKTUV RTGRTQEGUUGF D[ VJG YQTF UGIOGPVCVKQP RTQITCO CU KP RTGXKQWU GZRGTKOGPVU�

(QT 'PINKUJ FQEWOGPVU� VJG FQEWOGPV RTGRTQEGUUKPI UVKNN DGIKPU YKVJ VGTO KPFGZKPI�

GUVCDNKUJKPI UVQR NKUVU� UVGOOKPI� CPF VJGP GPEQFKPI FQEWOGPVU YKVJ DKPCT[ XGEVQTU�

KP YJKEJ GCEJ EQORQPGPV EQTTGURQPFU VQ C FKHHGTGPV YQTF� CPF VJG XCNWG QH VJG EQO�

RQPGPV TGHNGEVU VJG RTGUGPEG QH YQTF KP VJG FQEWOGPV�

9G EQPUVTWEVGF UGNH�QTICPK\KPI OCRU VJCV EQPVCKP �� PGWTQPU KP �ª� ITKF HQTOCV

VQ EQPFWEV GZRGTKOGPVU DCUGF QP C UOCNN EQNNGEVKQP QH VJG EQTRQTC 
�� %JKPGUG CTVKENGU

CPF �� 'PINKUJ CTVKENGU�� 6JG TGUWNVKPI OCRU IKXG VJG KORTGUUKQP VJCV VJG GHHGEVKXGPGUU

QH VGZV ENWUVGTKPI KU SWKVG UKIPKHKECPV KP C OKZVWTG QH 'PINKUJ CPF %JKPGUG GZRGTKOGP�

VCN CTVKENGU� #P GZCORNG QH TGUWNVKPI YQTF ENWUVGTU HTQO VJG VTCKPGF YQTF ENWUVGT OCR

KU UJQYP KP 6CDNG ��

6CDNG �� #P GZCORNG QH TGUWNVKPI YQTF ENWUVGTU HTQO VJG VTCKPGF YQTF ENWUVGT OCR�

� 5[UVGO (TCOGYQTM

6JG U[UVGO HTCOGYQTM KU UJQYP KP (KI� �� $[ CRRN[KPI VJG 51/ PGWTCN�PGVYQTM

VGEJPKSWG� YG GZVTCEV UGOCPVKEU HTQO VJG EQPVGPVU QH C JWIG *6/.�FQEWOGPV EQNNGE�

VKQP WUKPI VJG FGXGNQRGF OWNVKNKPIWCN VGZV�OKPKPI CNIQTKVJO =��?=��?� 6JG GZVTCEVGF

UGOCPVKEU ECP DG WUGF VQ RTQFWEG OGVCFCVC CPF QPVQNQI[ VQ FGUETKDG VJG KPHQTOCVKQP

KP VJG QTKIKPCN YGD FQEWOGPVU� 6JGTGHQTG� VJG QTKIKPCN YGD FQEWOGPVU ECP DG VTCPU�

HQTOGF KPVQ :/. FQEWOGPVU CPF UVQTGF KP VJG :/. FQEWOGPV FCVCDCUG YKVJ VJG

FGXGNQRGF QPVQNQI[ HQT VGZV ECVGIQTK\CVKQP� #U UWEJ� VJG GZKUVKPI YGD RCIGU ECP DG

CPCN[\GF VQ IGPGTCVG C UGV QH OGVCFCVC VQ FGUETKDG VJGKT EQPVGPV CPF RTQFWEG CP QPVQN�

QI[ HQT VJG :/. FQEWOGPV FCVCDCUG VJTQWIJ C VGZV�OKPKPI VGEJPKSWG� DCUGF QP VJGKT

UGOCPVKE TGNCVGFPGUU�

VLQRUDPD `� `� DCF DTKFI ECWIJV EJKNFNKM

EJKPILW EJTKUUK EQOOWP EQORTGJGPU EQPVTKDWV EQWPVT[Y

EWNVKX EWTKQU FTQXG GCUKNK GPFNGUUNK GXGPV GXGPVW HWNHKN

IQCN ITGCVGUV JKIJGUV KORCTV KPGZJCWUV KPHGTKQT LKCHQPI

LQK OCIC\KP OKUUKQP OQFGN OQFGUVK RNCPV RQVGPVK

RTQDNGO RTQHGUUKQP RWTUW TGEQTF TGRTGU TGURQPU UEJQNCT

UGPU UGTX URCTM URGEKCNKUV VTCPUOKV YCK YCPI YQPFGT 3
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(KI� �� 5[UVGO (TCOGYQTM

� 4GNCVGF 9QTM

6GZV OKPKPI KU C PGY KPVGTFKUEKRNKPCT[ HKGNF� +V EQODKPGU VJG FKUEKRNKPGU QH FCVC OKP�

KPI� KPHQTOCVKQP GZVTCEVKQP� KPHQTOCVKQP TGVTKGXCN� VGZV ECVGIQTK\CVKQP� OCEJKPG NGCTP�

KPI� CPF EQORWVCVKQPCN NKPIWKUVKEU VQ FKUEQXGT UVTWEVWTG� RCVVGTPU� CPF MPQYNGFIG KP

NCTIG VGZVWCN EQTRQTC� 9KVJ VJG JWIG COQWPV QH KPHQTOCVKQP CXCKNCDNG QPNKPG� VJG

9QTNF 9KFG 9GD JCU DGGP DGEQOKPI C HGTVKNG CTGC HQT VGZV OKPKPI TGUGCTEJ� 6JG 9GD

EQPVGPV FCVC KPENWFG WPUVTWEVWTGF FCVC UWEJ CU HTGG VGZVU� UGOK�UVTWEVWTGF FCVC UWEJ CU

*6/. FQEWOGPVU� CPF C OQTG UVTWEVWTGF FCVC UWEJ CU VCDWNCT FCVC KP VJG FCVCDCUGU�

*QYGXGT� OWEJ QH VJG 9GD EQPVGPV FCVC KU WPUVTWEVWTGF VGZV FCVC� 6JG TGUGCTEJ

CTQWPF CRRN[KPI MPQYNGFIG FKUEQXGT[ VGEJPKSWGU VQ WPUVTWEVWTGF VGZV KU VGTOGF

MPQYNGFIG FKUEQXGT[ KP VGZVU 
-&6� =�?� QT VGZV FCVC OKPKPI =�?� QT VGZV OKPKPI� #F�

XCPEGU KP EQORWVCVKQPCN TGUQWTEGU CPF PGY UVCVKUVKECN CNIQTKVJOU HQT VGZV CPCN[UKU

JCXG JGNRGF VGZV OKPKPI FGXGNQR CU C HKGNF� 4GEGPVN[ VJGTG JCXG DGGP UQOG KPPQXCVKXG

VGEJPKSWGU FGXGNQRGF HQT VGZV OKPKPI� (QT GZCORNG� (GNFOCP WUGU VGZV ECVGIQT[ NCDGNU


CUUQEKCVGF YKVJ 4GWVGTU PGYUYKTG� VQ HKPF WPGZRGEVGF RCVVGTPU COQPI VGZV CTVKENGU

=�?=�?=�?=�?� 6GZV OKPKPI D[ WUKPI UGNH�QTICPK\KPI OCR 
51/� VGEJPKSWGU JCU CNTGCF[

ICKPGF UQOG CVVGPVKQPU KP VJG MPQYNGFIG FKUEQXGT[ TGUGCTEJ CPF KPHQTOCVKQP TGVTKGXCN

HKGNF� 6JG RCRGT QH =��? RGTJCRU OCTMU VJG HKTUV CVVGORV VQ WVKNK\G 51/ 
WPUWRGTXKUGF

PGWTCN PGVYQTMU� HQT CP KPHQTOCVKQP TGVTKGXCN YQTM� +P VJKU RCRGT� JQYGXGT� VJG FQEW�

OGPV TGRTGUGPVCVKQP KU OCFG HTQO �� OCPWCNN[ UGNGEVGF KPFGZGF VGTOU CPF KU VJWU PQV

TGCNN[ TGCNKUVKE� +P CFFKVKQP� COQPI VJG OQUV KPHNWGPVKCN YQTM YG EGTVCKPN[ JCXG VQ

OGPVKQP 9'$51/ =�?=�?=��?� 6JGKT YQTM CKOU CV EQPUVTWEVKPI OGVJQFU HQT GZRNQT�

KPI HWNN�VGZV FQEWOGPV EQNNGEVKQPU� VJG 9'$51/ UVCTVGF HTQO *QPMGNC	U UWIIGUVKQP

QH WUKPI VJG UGNH�QTICPK\KPI UGOCPVKE OCRU =��? CU C RTGRTQEGUUKPI UVCIG HQT GPEQFKPI

FQEWOGPVU� 5WEJ OCRU CTG� KP VWTP� WUGF VQ CWVQOCVKECNN[ QTICPK\G 
K�G�� ENWUVGT�
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FQEWOGPVU CEEQTFKPI VQ VJG YQTFU VJCV VJG[ EQPVCKP� 9JGP VJG FQEWOGPVU CTG QTICP�

K\GF� HQNNQYKPI VJG UVGRU KP VJG RTGRTQEGUUKPI UVCIG� QP C OCR KP UWEJ C YC[ VJCV

PGCTD[ NQECVKQPU EQPVCKP UKOKNCT FQEWOGPVU� GZRNQTCVKQP QH VJG EQNNGEVKQP KU HCEKNKVCVGF

D[ VJG KPVWKVKXG PGKIJDQTJQQF TGNCVKQPU� 6JWU� WUGTU ECP GCUKN[ PCXKICVG C YQTF ECVG�

IQT[ OCR CPF \QQO KP QP ITQWRU QH FQEWOGPVU TGNCVGF VQ C URGEKHKE ITQWR QH YQTFU�

&KHHGTKPI HTQO CDQXG VTCFKVKQPCN WVKNK\CVKQP QH 5GNH�1TICPK\KPI /CRU KP VGZV OKPKPI�

KP VJKU RTQLGEV 
KPENWFKPI RTGXKQWU YQTM =��?=��?=��?=��?=��?� YG FKF PQV GORNQ[ VJG

OCR TGRTGUGPVCVKQP HQT XKUWCNK\CVKQP� 4CVJGT� YG RTQXKFG C EQPEGRV�DCUGF SWGT[

OGVJQF HQT FQEWOGPV TGVTKGXCN HTQO VJG FCVCDCUG� KP QTFGT VQ GHHGEVKXGN[ KORTQXG VJG

FKHHKEWNVKGU KP PCXKICVKPI VJG OCRU HQT VGZV UGCTEJ� 1WT U[UVGO CNNQYU WUGT VQ RGTHQTO

C MG[YQTF�DCUGF UGCTEJ UKOKNCT VQ VJCV QH QVJGT UGCTEJ GPIKPGU� 1PEG WUGT KPRWV C

MG[YQTF� VJG KPRWV VGTO YCU WUGF CU CP GPVT[ RQKPV KPVQ VJG IGPGTCVGF YQTF ENWUVGT

CPF VJG UGCTEJKPI VQQN YQWNF TGVWTP C NKUV QH UWIIGUVGF FQEWOGPVU VJCV YGTG TGNCVGF VQ

VJG KPRWV VGTO� CEEQTFKPI VQ VJG 51/ ENWUVGTKPI CNIQTKVJO� 9KVJ RCTVKEWNCT GORJCUGU

QP RTQEGUUKPI OWNVKNKPIWCN KPHQTOCVKQP UQWTEGU� VJG FGXGNQRGF 51/ VGEJPKSWG RGT�

HQTOU C NCPIWCIG�PGWVTCN OGVJQF VQ VCEMNG VJG NKPIWKUVKEU FKHHKEWNVKGU KP VJG VGZV OKP�

KPI RTQEGUU� 6JG CNIQTKVJO YCU RTGUGPVGF KP FGVCKN KP QWT RTGXKQWU YQTM

=��?=��?=��?=��?=��?�

� %QPENWUKQPU

5VKNN� KP VJKU ECUG VGZV OKPKPI HTQO VJG QJ[DTKF %JKPGUG�'PINKUJ EQTRWUR VGZV EQNNGE�

VKQP CEVWCNN[ TGRTGUGPVU V[RKECN UKOKNCTKV[ TCVJGT VJCP VTCPUNCVKQP GSWKXCNGPEG� *QY�

GXGT� KP VJKU ECUG VGTOU KPENWFKPI DQVJ %JKPGUG CPF 'PINKUJ QPGU YJKEJ CTG EQPEGRVW�

CNN[ UKOKNCT CTG ITQWRGF KP C PGWTQP CPF PGKIJDQTKPI PGWTQPU� +P CFFKVKQP� CP KPVGTGUV�

KPI QWVEQOG KU VJCV VJG TGUWNVKPI ENWUVGT ITQWRU YQTFU YKVJ UKOKNCT EQPEGRVU YJKEJ CTG

TGRTGUGPVGF GKVJGT KP 'PINKUJ QT %JKPGUG� 6JKU KORNKGU VJG FGXGNQRGF OKPKPI CNIQ�

TKVJO KU PGWVTCN VQ NCPIWCIGU 
K�G� 'PINKUJ CPF %JKPGUG� WUGF KP VJG GZRGTKOGPVKPI

FQEWOGPVU� 6JKU RQVGPVKCN RTQXKFGU RQUUKDKNKVKGU VQ GUVCDNKUJ CP GHHGEVKXG YC[ HQT EQP�

EGRV GZVTCEVKQP HTQO OWNVKNKPIWCN KPHQTOCVKQP UQWTEGU� (WTVJGTOQTG� VJG TGUWNVKPI

VGTO ENWUVGTU ECP DG WUGF VQ GUVCDNKUJ C UVTWEVWTG QH EQPEGRVU QT CP QPVQNQI[� 6JG

QPVQNQI[ KU QHVGP NCPIWCIG�KPFGRGPFGPV� QT CV NGCUV NCPIWCIG�PGWVTCN� UQ VJCV KV ECP DG

WUGF KP OWNVKNKPIWCN 5GOCPVKE 9GD CRRNKECVKQPU�

#EMPQYNGFIGOGPV� 6JKU TGUGCTEJ JCU DGGP RCTVKCNN[ UWRRQTVGF D[ VJG 0CVKQPCN 5EK�

GPEG %QWPEKN KP 6CKYCP 
05% ��������'����������

4GHGTGPEGU

�� 'DJDQ� ,�� )HOGPDQ� 5� DQG +LUVK� +�³.H\ZRUG�%DVHG %URZVLQJ DQG $QDO\VLV RI /DUJH

'RFXPHQW 6HWV´� 3URF� RI WKH )LIWK $QQXDO 6\PSRVLXP RQ 'RFXPHQW $QDO\VLV DQG ,QIRUPD�

WLRQ 5HWULHYDO �6'$,5�� /DV 9HJDV� 19� �������

�� &GGTYGUVGT� 5�� &WOCKU� 5�� (WTPCU� )� CPF .CPFCWGT� -� Q+PFGZKPI D[ .CVGPV 5GOCPVKE

#PCN[UKU�R ,QWTPCN QH #OGTKECP 5QEKGV[ HQT +PHQTOCVKQP 5EKGPEG ��
��� 
����� ��������



�� )HOGPDQ� 5� DQG 'DJDQ� ,� ³.'7 � .QRZOHGJH 'LVFRYHU\ LQ 7H[WV´� 3URF� RI WKH )LUVW $Q�

QXDO &RQIHUHQFH RQ .QRZOHGJH 'LVFRYHU\ DQG 'DWD 0LQLQJ �.''�� 0RQWUHDO �������

�� )HOGPDQ� 5�� .ORVJHQ� :� DQG =LOEHUVWHLQ� $� ³9LVXDOL]DWLRQ 7HFKQLTXHV WR ([SORUH 'DWD

0LQLQJ 5HVXOWV IRU 'RFXPHQW &ROOHFWLRQV´� 3URF� RI WKH 7KLUG $QQXDO &RQIHUHQFH RQ

.QRZOHGJH 'LVFRYHU\ DQG 'DWD 0LQLQJ �.''�� 1HZSRUW %HDFK �������

�� (GNFOCP� 4�� &CICP� +� CPF *KTUJ� *� Q/KPKPI 6GZV 7UKPI -G[YQTF &KUVTKDWVKQPUR� ,� QH

+PVGNNKIGPV +PHQTOCVKQP 5[UVGOU� 8QN� ��� 
����� ��������

�� *GCTUV� /�#� Q7PVCPINKPI 6GZV &CVC /KPKPIR� 2TQEGGFKPIU QH #%.O��� VJG ��VJ #PPWCN

/GGVKPI QH #UUQEKCVKQP HQT %QORWVCVKQPCN .KPIWKUVKEU� 
������

�� +RQNHOD� 7�� .DVNL� 6�� /DJXV� .� DQG .RKRQHQ� 7� ³1HZVJURXS ([SORUDWLRQ ZLWK :(%620

0HWKRG DQG %URZVLQJ ,QWHUIDFH´� 7HFKQLFDO 5HSRUW $��� +HOVLQNL 8QLYHUVLW\ RI 7HFKQRO�

RJ\� /DERUDWRU\ RI &RPSXWHU DQG ,QIRUPDWLRQ 6FLHQFH� (VSRR� )LQODQG �������

�� .DVNL� 6�� +RQNHOD� 7�� /DJXV� .� DQG .RKRQHQ� 7� ³:(%620��6HOI�2UJDQL]LQJ 0DSV RI
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