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5VCVKUVKECN CURGEVU QH VJG UVWF[ RTQVQEQN

5VWF[ 6KVNG 2TQURGEVKXG 4GIKUVT[ &CVCDCUG HQT 4G\WO YCVGT XCRQT VJGTCR[
QH VJG RTQUVCVG

+PVGTPCN &-( +& DD��'DDKPI

&QEWOGPV 5VCVWU (KPCN 4GRQTV

0QVG 6JG HQNNQYKPI UGEVKQPU CTG DWKNFKPI DNQEMU HQT VJG EQTTGURQPFKPI UGEVKQPU QH

VJG UVWF[ RTQVQEQN CPF PGGF VQ DG CFCRVGF VQ VJG EQPVGZV� 2NGCUG UGPF C

XGTUKQP QH VJG UVWF[ RTQVQEQN VQ VJG CWVJQT HQT TGXKGY DGHQTG [QW UWDOKV QT

RWDNKUJ VJG RTQVQEQN QT TGHGT VQ VJG %NKPKECN 6TKCN 7PKV QT VJG CWVJQT�

6JG PWODGTKPI QH VJG UGEVKQPU KU DCUGF QP VJG VGORNCVG HQT C UVWF[ RTQVQEQN

CV UYKUUGVJKEU�EJ
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$CEMITQWPF

4G\ĿO 9CVGT 8CRQT 6JGTCR[ KU C OKPKOCNN[ KPXCUKXG VTGCVOGPV VQ TGFWEG RTQUVCVG VKU�
UWG CPF TGNKGXG NQYGT WTKPCT[ VTCEV U[ORVQOU 
.765� ECWUGF D[ CP GPNCTIGF RTQUVCVG�
QT DGPKIP RTQUVCVKE J[RGTRNCUKC 
$2*�� &CVC QP GHƂECE[� VJG NQPIGXKV[ QH KVU GHƂECE[�
UCHGV[�EQORNKECVKQPU CPF ITQWRU QH KPFKECVKQPU CTG UVKNN NKOKVGF CPF TGHGT VQ TGNCVKXGN[
UOCNN PWODGTU QH ECUGU KP EQJQTV UVWFKGU 
/E8CT[ GV CN�� ����� $QNG GV CN�� ����� ,QJP�
UVQP GV CN�� ����� )CTFGP GV CN�� ����� 5KGPC GV CN�� ����� #NGIQTKFGU GV CN�� ����� 9QPI
�/CJOCNLK� ����� *CTQQP GV CN�� ����� $CDQWFLKCP GV CN�� ����� /KNNGT GV CN�� ����� +PGU
GV CN�� ����� CPF QPG UJCO EQORCTKUQP UVWF[ 
/E8CT[ GV CN�� ������ $G[QPF TCPFQO�
K\GF EQPVTQNNGF VTKCNU VJCV GXCNWCVG 4G\ĿO CICKPUV C TGHGTGPEG RTQEGFWTG VQ EQPƂTO VJG
ƂTUV RTQOKUKPI ENKPKECN TGUWNVU CPF VQ GXCNWCVG OKF� CPF NQPI�VGTO GHƂECE[ CPF UCHGV[�
TGCN YQTNF FCVC HTQO C NCTIG EQJQTV QH RCVKGPVU YJQ CTG VTGCVGF YKVJ 4G\ĿO KP VJG
ENKPKE CPF HQNNQYGF WR QXGT UGXGTCN [GCTU CTG CNUQ PGGFGF VQ GXCNWCVG VJG VJGTCR[ KP
VJG VTGCVOGPV QH $2* CPF OCNG .765�

6JG RTGUGPV UVWF[ VJGTGHQTG CKOU VQ HQNNQY 4G\ĿO RCVKGPVU RTQURGEVKXGN[ KP C OWNVKEGP�
VGT� )GTOCP�NCPIWCIG� YGD�DCUGF FCVCDCUG� &CVC YKNN DG EQNNGEVGF QP RCVKGPV TGRQTVGF
QWVEQOG OGCUWTGU 
241/U� CPF QP GHƂECE[ QH VJG RTQEGFWTG� QWVEQOG QH UGZWCN
HWPEVKQP� VQNGTCPEG QH VJG EJQUGP CPGUVJGUKC 
RCVKGPVUo RGTEGRVKQP�� UWTIKECN UCHGV[� GH�
HGEVKXGPGUU QH VJG EJQUGP CPVKOKETQDKCN RTQRJ[NCZKU� RJ[UKEKCPUo CPF RCVKGPVUo RTGHGT�
GPEG HQT WUKPI 4G\ĿO KP $2* VTGCVOGPV� CPF ENKPKECN QWVEQOG RCTCOGVGTU HQT RCVKGPVU
YJQ WPFGTYGPV RTGUUWTG ƃQY UVWFKGU� 6JG PWODGT QH RCVKGPVU VJCV CTG RNCPPGF VQ DG
TGETWKVGF VCMGU [GCT�VQ�[GCT FTQRQWV CPF VJG UWDITQWR CPCN[UGU KPVQ EQPUKFGTCVKQP�

�� 56#6+56+%#. /'6*1&5

&GVCKNGF OGVJQFQNQI[ HQT UWOOCTKGU CPF UVCVKUVKECN CPCN[UGU QH VJG FCVC EQNNGEVGF KP
VJKU UVWF[ YKNN DG FQEWOGPVGF KP C UVCVKUVKECN CPCN[UKU RNCP� 6JG UVCVKUVKECN CPCN[UKU RNCP
YKNN DG ƂPCNK\GF DGHQTG FCVCDCUG ENQUWTG CPFYKNN DG WPFGT XGTUKQP EQPVTQN CV VJG %NKPKECN
6TKCN 7PKV� 7PKXGTUKV[ *QURKVCN $CUGN�

���� *[RQVJGUKU

6JG RTKOCT[ GPFRQKPV QH VJG UVWF[ KU U[ORVQO TGFWEVKQP HTQO DCUGNKPG VQ ƂXG�[GCT
HQNNQY�WR CU OGCUWTGF D[ VJG KPVGTPCVKQPCN RTQUVCVG U[ORVQO UEQTG 
+255�� 6JG +255
KU UEQTGF QP C � VQ �� UECNG YKVJ JKIJGT UEQTGU KPFKECVKPI ITGCVGT HTGSWGPE[ QH $2*
U[ORVQOU 
$CTT[ GV CN�� ������

6JG KPXGUVKICVQTU J[RQVJGUK\G VJCV VJG OGCP FKHHGTGPEG DGVYGGP +255 CV ƂXG [GCT
HQNNQY�WR CPF CV DCUGNKPG KU FKHHGTGPV VJCP \GTQ�

*�� δ+255� [GCTUs+255DCUGNKPG � �

*#� δ+255� [GCTUs+255DCUGNKPG !� �
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���� &GVGTOKPCVKQP QH UCORNG UK\G

5KOWNCVKQPU YGTG WUGF VQ GUVKOCVG VJG PWODGT QH RCVKGPVU VJCV UJQWNF DG TGETWKVGF
KPVQ VJG EQJQTV� 5RGEKƂECNN[� YG IGPGTCVGF ���� U[PVJGVKE FCVCUGVU HQT C TCPIG QH RQ�
VGPVKCN UCORNG UK\GU CPF RQUUKDNG TGFWEVKQPU KP +255 UEQTG HTQO DCUGNKPG VQ ƂXG�[GCT
HQNNQY�WR� 9G VJGP CRRNKGF VJG KPVGPFGF CPCN[UKU 
C NKPGCT OKZGF GHHGEVU OQFGN YKVJ
+255 UEQTG CU VJG QWVEQOG� VQ GCEJ QH VJG UKOWNCVGF FCVCUGVU� DQVJ HQT VJG QXGTCNN
UVWF[ ITQWR CPF HQT UWDITQWRU QH XCT[KPI UK\GU CPF UWDITQWR GHHGEV UK\GU� 9G OQF�
GNGF OGCUWTGOGPV VKOG RQKPV 
ƂXG�[GCT HQNNQY�WR XU� DCUGNKPG� CU C ƂZGF GHHGEV CPF
RCVKGPV +& CU C TCPFQO GHHGEV�� (QT VJG UWDITQWR CPCN[UGU� YG CUUKIPGF XCT[KPI RGT�
EGPVCIGU QH VJG RCVKGPVU VQ C IKXGP UWDITQWR CPF XCTKGF VJG FKHHGTGPEG KP +255 UEQTG
GZRGEVGF DGVYGGP VJG VYQ UWDITQWRU CV ƂXG�[GCT HQNNQY�WR 
CUUWOKPI VJCV VJG FKH�
HGTGPEG DGVYGGP VJG ITQWRU YCU U[OOGVTKE CTQWPF VJG QXGTCNN GHHGEV�� CPF CFFGF CP
KPVGTCEVKQP VGTO DGVYGGP OGCUWTGOGPV VKOG RQKPV CPF UWDITQWR OGODGTUJKR�

6JG UCORNG UK\G ECNEWNCVKQPU CTG DCUGF QP VJG HQNNQYKPI CUUWORVKQPU�

r 6JG OGCP +255 UEQTG CV DCUGNKPG KU �� YKVJ C UVCPFCTF FGXKCVKQP QH ��� 
DCUGF
QP C OWNVKEGPVGT TCPFQOK\GF UJCO�EQPVTQNNGF 4G\ĿO VTKCN 
/E8CT[ GV CN�� ������

r 6JG OKPKOCN KORQTVCPV FKHHGTGPEG KP +255 UEQTG KU ��� 
$NCPMGT GV CN�� ������ CPF
VJKU KU VJG GHHGEV VJCV UJQWNF DG UJQYP CV ƂXG�[GCT HQNNQY�WR

r 6JG UVCPFCTF FGXKCVKQP QH VJG +255 UEQTG KU ��� CV ƂXG�[GCT HQNNQY�WR

+P CFFKVKQP� YG CUUWOGF VJCV VJG KPVTC�RCVKGPV EQTTGNCVKQP 
VJG FGITGG VQ YJKEJ VJG VYQ
OGCUWTGOGPVU HQT GCEJ RCVKGPVU CTG EQTTGNCVGF YKVJ GCEJ QVJGT� KU ����

�+P VJG CEVWCN CPCN[UKU QH VJG FCVC� UVWF[ EGPVGT ECP DG KPENWFGF CU CP CFFKVKQPCN TCPFQO GHHGEV KP
VJG OQFGN�

�9G OQFGNGF VJG OCKP GHHGEV CUUWOKPI C UWDITQWR FKUVTKDWVKQP QH ��� KP GCEJ QH VJG VYQ ITQWRU�
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������ 1XGTCNN ITQWR CPCN[UKU

#UUWOKPI VJCV 4G\ĿO KORTQXGU +255 UEQTGU CHVGT ƂXG [GCTU D[ ��� RQKPVU� �� RCVKGPVU
CTG PGGFGF VQ UJQY C FKHHGTGPEG DGVYGGP VJG UEQTGU CV DCUGNKPG CPF ƂXG�[GCT HQNNQY�
WR� 6JKU UCORNG UK\G CNNQYU FGVGEVKQP QH C TGFWEVKQP KP +255 UEQTGU CHVGT � [GCTU YKVJ
��� RTQDCDKNKV[ 
RQYGT�� CUUWOKPI VJCV 4G\ĿO TGCNN[ FQGU TGFWEG +255 D[ ��� RQKPVU
QP CXGTCIG�

(KIWTG � UJQYU JQY VJG UCORNG UK\G TGSWKTGF HTQO GCEJ UOCNN EGPVGT FGRGPFU QP VJG
VTWG CDUQNWVG FGETGCUG KP +255 HTQO DCUGNKPG VQ ƂXG�[GCT HQNNQY�WR�

Required sample size based on the true absolute 
 decrease in IPSS rating from baseline to 5 year follow−up

True absolute decrease in IPSS from baseline to 5−year follow−up
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2

(KIWTG �� 5CORNG UK\G DCUGF QP VJG VTWG CDUQNWVG FGETGCUG KP +255 TCVKPI HTQO DCUGNKPG
VQ ƂXG�[GCT HQNNQY�WR� 8CNWGU HQT RQYGT QH ���� ���� ���� CPF ���� 
K�G�� ���� ����
���� CPF ���� CTG UJQYP� 
6JG EWTXGU CTG UOQQVJGF CPF CTG UJQYP HQT KNNWUVTCVKQP
RWTRQUGU QPN[��
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������ 5WDITQWR CPCN[UGU

9G EQPUKFGTGF VJG UWDITQWRU QH KPVGTGUV 
FGUETKDGF KP UGEVKQP ������ DGNQY� CPF TCP
UKOWNCVKQPU HQT XCT[KPI UWDITQWR UK\GU CU C RTQRQTVKQP QH VJG GPVKTG UVWF[ RQRWNCVKQP
CPF RQUUKDNG UWDITQWR GHHGEV UK\GU�

1WT UKOWNCVKQPU UJQY VJCV KH VJG UOCNNGT QH VYQ UWDITQWRU VJCV CTG EQORCTGF OCMGU
WR ��� QH VJG UVWF[ RQRWNCVKQP 
CU YG GZRGEV HQT VJG UWDITQWR QH ECVJGVGT�FGRGPFGPV
RCVKGPVU� HQT GZCORNG�� VJG QXGTCNN GHHGEV UK\G KU C TGFWEVKQP QH ��� RQKPVU CPF VJGTG KU CP
CDUQNWVG FKHHGTGPEG QH � RQKPVU QP VJG +255 DGVYGGP VJG UWDITQWRU� VJGP ��� RCVKGPVU
CTG PGGFGF VQ FGVGEV C UWDITQWR GHHGEV YKVJ C RQYGT QH ��� 
UGG ƂIWTG ���

Required sample size based on the true 
 proporation of patients in the smaller subgroup

True proportion of patients in the smaller subgroup
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1

(KIWTG �� 5CORNG UK\G DCUGF QP VJG VTWG RTQRQTVKQP QH RCVKGPVU KP VJG UOCNNGT UWDITQWR�
8CNWGU HQT RQYGT QH ���� ���� ���� CPF ���� 
K�G�� ���� ���� ���� CPF ���� CTG UJQYP�

6JG EWTXGU CTG UOQQVJGF CPF CTG UJQYP HQT KNNWUVTCVKQP RWTRQUGU QPN[��

������ #EEQWPVKPI HQT FTQRQWV

)KXGP VJCV ��� QH RCVKGPVU CTG GZRGEVGF VQ FTQR QWV GCEJ [GCT� ��� RCVKGPVU UJQWNF
DG TGETWKVGF KPVQ VJG UVWF[ KP QTFGT VQ JCXG ��� RCVKGPVU NGHV CHVGT ƂXG [GCTU� 9G TGE�
QOOGPF TQWPFKPI VJKU PWODGT VQ ���� FWG VQ WPEGTVCKPV[ KP VJG CUUWORVKQPU OCFG
CPF DGECWUG CFFKPI EGPVGT CU C TCPFQO GHHGEV KPVQ VJG OQFGN EQWNF HWTVJGT TGFWEG
VJG RQYGT�
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���� 5VCVKUVKECN ETKVGTKC QH VGTOKPCVKQP QH VTKCN

0QPG�

���� 2NCPPGF CPCN[UGU

������ &CVCUGVU VQ DG CPCN[\GF� CPCN[UKU RQRWNCVKQPU

6JKU UVWF[ KU C RTQURGEVKXG� QDUGTXCVKQPCN OWNVK�EGPVGT UVWF[ YKVJ C HQNNQY�WR RGTKQF QH
ƂXG [GCTU� &CVC YKNN DG EQNNGEVGF KP C YGD�DCUGF )GTOCP�NCPIWCIG TGIKUVT[ FCVCDCUG
FGUKIPGF CPF UWRRQTVGF D[ *GCTVDGCV /GFKECN� 7R VQ �� UVWF[ EGPVGTU KP 5YKV\GTNCPF�
)GTOCP[ CPF #WUVTKC YKVJ GZRGTKGPEG VTGCVKPI RCVKGPVU YKVJ 4G\ĿO YKNN EQNNGEV DCUG�
NKPG FCVC� ENKPKECN HQNNQY�WR FCVC CPF RCVKGPV�TGRQTVGF QWVEQOG OGCUWTGU 
241/U�
HTQO VJG 4G\ĿO RCVKGPVU VJG[ VTGCV WUKPI VJG FCVCDCUG� +V KU GUVKOCVGF VJCV VJG RCTVKE�
KRCVKPI EGPVGTU ECP GCEJ TGETWKV CP CXGTCIG QH �� RCVKGPVU YKVJKP �� OQPVJU� 2CVKGPVUo
FCVC CPF 241/U YKNN DG EQNNGEVGF CV DCUGNKPG DGHQTG 4G\ĿO VJGTCR[� CV FC[ QH UWTIGT[�
CV FC[ QH ECVJGVGT TGOQXCN� � OQPVJ� � OQPVJU� � OQPVJU� CPF CPPWCNN[ HQT � [GCTU�

2CVKGPVU YKNN DG TGETWKVGF YJQ YQWNF JCXG DGGP VTGCVGF YKVJ 4G\ĿO KPFGRGPFGPV QH
VJG UVWF[� #NN RCVKGPVU YJQ CTG VTGCVGF YKVJ 4G\ĿO KP VJG RCTVKEKRCVKPI UVWF[ EGPVGTU D[
C EGTVKƂGF UWTIGQP ECP DG KPENWFGF KH VJG[ CITGG VQ RCTVKEKRCVG KP VJG UVWF[� QVJGTYKUG�
VJGTG CTG PQ URGEKƂE KPENWUKQP�GZENWUKQP ETKVGTKC DG[QPF KPENWFKPI QPN[ OCNGU CIGU ű
���

������ 2TKOCT[ CPCN[UKU

6JG OGCP FKHHGTGPEG DGVYGGP +255 CV ƂXG [GCT HQNNQY�WR CPF CV DCUGNKPG YKNN DG CU�
UGUUGF WUKPI C NKPGCT OKZGF GHHGEVU OQFGN YKVJ +255 UEQTG CU VJG QWVEQOG� 6JG OGC�
UWTGOGPV VKOG RQKPV YKNN DG OGCUWTGF CU C ƂZGF GHHGEV� CPF RCVKGPV +& 
RQUUKDN[ PGUVGF
YKVJKP EGPVGT +&� YKNN DG KPENWFGF CU C TCPFQO GHHGEV� (QT VJG UWDITQWR CPCN[UGU� VJG
ITQWR OGODGTUJKR YKNN DG KPENWFGF CU CP KPVGTCEVKQP YKVJ OGCUWTGOGPV VKOG RQKPV�

������ 5GEQPFCT[ CPCN[UGU

6JG RTKOCT[ GPFRQKPV� K�G�� EJCPIG KP +255� YKNN DG CUUGUUGF CV GCEJ QVJGT OGCUWTG�
OGPV VKOG RQKPV 
CHVGT QPG OQPVJ� VJTGG OQPVJU� UKZ OQPVJU� CPF CPPWCNN[ QXGT ƂXG
[GCTU� KP UGEQPFCT[ CPCN[UGU�

6JG HQNNQYKPI UGEQPFCT[ QWVEQOGU YKNN CNUQ DG CUUGUUGF�

r 7TKPCT[ ƃQY TCVG OGCUWTGF WUKPI K7(NQY WTQƃQYOGVT[ 
CWVQOCVKE WTQƃQY CV
JQOG� 
K7(NQY� �����

r 2QUV XQKFKPI TGUKFWCN XQNWOG 
284�

r 2TQUVCVG UK\G 
KP ON�

r 3WCNKV[ QH NKHG UEQTG 
3Q.� HTQO VJG +255 SWGUVKQPPCKTG

DD��'DDKPI55' 
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r +PEQPVKPGPEG OGCUWTGF WUKPI VJG +PVGTPCVKQPCN %QPUWNVCVKQP QP +PEQPVKPGPEG
3WGUVKQPPCKTG HQT OCNG NQYGT WTKPCT[ VTCEV U[ORVQOU 
+%+3�/.765� 
&QPQXCP
GV CN�� �����

r 4GQRGTCVKQP TCVG

r 5GZWCN HWPEVKQP� KPENWFKPI GTGEVKQP� GLCEWNCVKQP� CPF UGZWCN UCVKUHCEVKQP OGC�
UWTGF WUKPI VJG HQNNQYKPI SWGUVKQPPCKTGU�

s /CNG 5GZWCN *GCNVJ 3WGUVKQPPCKTG 
/5*3� 
XCNKFCVGF CPF CXCKNCDNG KP )GT�
OCP� 
4QUGP GV CN�� ����� 4QUGP� �����

s /5*3�'L& 
5JQTV (QTO HQT #UUGUUKPI 'L&� 
XCNKFCVGF CPF CXCKNCDNG KP )GT�
OCP� 
4QUGP GV CN�� ����� 4QUGP� �����

s +PVGTPCVKQPCN %QPUWNVCVKQP QP +PEQPVKPGPEG 3WGUVKQPPCKTG /CNG 5GZWCN /CV�
VGTU #UUQEKCVGFYKVJ .QYGT 7TKPCT[ 6TCEV 5[ORVQOU/QFWNG 
+%+3�/.765UGZ�

(TCPMGN GV CN�� �����

r 6[RG QH CPGUVJGUKC WUGF� KPENWFKPI TGCUQP HQT V[RG QH CPGUVJGUKC CPF RQUVQRGT�
CVKXG TGEQXGT[ WUKPI VJG HQNNQYKPI SWGUVKQPPCKTGU�

s 3WCNKV[�QH�4GEQXGT[�5EQTG 
3Q4���)'� 
-CJN GV CN�� ����� CV VJG ƂTUV RQUV�
QRGTCVKXG FC[

s 3WGUVKQPPCKTG VQ GXCNWCVG RCVKGPVUo UCVKUHCEVKQP YKVJ UWTIGT[ CPF CPGUVJGUKC
CV VJG ƂTUV RQUVQRGTCVKXG FC[

r +P ECUG QH NQECN CPGUVJGUKC�CPCNIQUGFCVKQP� VJG RCVKGPVUo RGTEGRVKQP QH RCKP FWT�
KPI VJG FWTKPI 4G\ĿO RTQEGFWTG YKNN DG CUUGUUGF WUKPI C 0WOGTKE RCKP TCVKPI
UECNG 
045� HTQO � VQ ���

r 'HHGEVKXGPGUU QH VJG EJQUGP CPVKOKETQDKCN RTQRJ[NCZKU 
KPHGEVKQP XU� PQ KPHGEVKQP�

r 2CVKGPVUo CPF RTCEVKVKQPGTUo TGCUQPU HQT EJQQUKPI 4G\ĿOWUKPI UGNH�FGUKIPGF SWGU�
VKQPPCKTGU CPF XCNKFCVGF RTGHGTGPEG OGCUWTGOGPV VQQNU 
/CNFG GV CN�� ����� 'O�
DGTVQP� ����� $CK GV CN�� �����

r %JCPIGU KP DNCFFGT QWVNGV QDUVTWEVKQP KPFGZ 
$11+� CPF DNCFFGT EQPVTCEVKNKV[ KP�
FGZ 
$%+� COQPI VJQUG YJQ WPFGTYGPV RTGUUWTG ƃQY UVWFKGU 
0KVVK� �����

6JGUG GPFRQKPVU YKNN DG CUUGUUGF WUKPI VJG UCOG OKZGF OQFGNU HTCOGYQTM VJCV YKNN
DG WUGF HQT CUUGUUKPI VJG RTKOCT[ QWVEQOG� 2CVKGPVUo RGTEGRVKQP QH RCKP KP VJG ECUG QH
CPGUVJGUKC CPF KPHGEVKQP UVCVWU YKNN QPN[ DG GXCNWCVGF CV VJG ƂTUV OGCUWTGOGPV VKOG
RQKPV 
CHVGT QPG OQPVJ�� 9G YKNN WUG NKPGCT OKZGF OQFGNU HQT VJG EQPVKPWQWU QWVEQOGU
CPF OKZGF NQIKUVKE TGITGUUKQP OQFGNU HQT VJG DKPCT[ QWVEQOGU� 9G YKNN RTGUGPV VJG
V[RGU QH QH CPGUVJGUKC WUGF CPF TGCUQP HQT V[RG QH CPGUVJGUKC CU YGNN CU RCVKGPVUo CPF
RTCEVKVKQPGToU TGCUQPU HQT EJQQUKPI 4G\ĿO FGUETKRVKXGN[� +P CFFKVKQP� YG YKNN GZCOKPG
VJG TGNCVKQPUJKR DGVYGGP EJCPIGU KP VJG DNCFFGT QWVNGV QDUVTWEVKQP KPFGZ 
$11+� CU
YGNN CU VJG DNCFFGT EQPVTCEVKNKV[ KPFGZ 
$%+� CHVGT WPFGTIQKPI VJG 4G\ĿO KPVGTXGPVKQP
CPF EJCPIGU KP VJG ENKPKECN QWVEQOG RCTCOGVGTU +255 CPF /%+3�/.765 COQPI RC�
VKGPVU YJQ WPFGTIQ RTG� CPF RQUV�QRGTCVKXG RTGUUWTG ƃQY GZCOKPCVKQPU WUKPI NKPGCT
TGITGUUKQP OQFGNU� (QT VJGUG CPCN[UGU� YG YKNN WUG VJG QWVEQOG OGCUWTGOGPVU VCMGP
ENQUGUV VQ VJG VKOG QH VJG RQUV�4G\ĿO RTGUUWTG ƃQY GZCOKPCVKQP�
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5WDITQWR CPCN[UGU

#U CNNWFGF VQ CDQXG� QPG QH VJG OQVKXCVKQPU DGJKPF TGETWKVKPI C NCTIG EQJQTV KU VJG
CDKNKV[ VQ EQPFWEV UWDITQWR CPCN[UGU� 6JG OCKP UWDITQWR CPCN[UGU QH KPVGTGUV HQT VJG
QWVEQOGU +255 TGFWEVKQP� WTQƃQY KORTQXGOGPV� CPF TGQRGTCVKQP TCVG CTG VJG HQNNQY�
KPI�

r .CTIGT RTQUVCVG UK\G QH  �� ON 
GZRGEVGF KP CDQWV ��� QH VJG UVWF[ RQRWNCVKQP�

r %JTQPKE WTKPCT[ TGVGPVKQP� K�G�� ECVJGVGT�FGRGPFGPEG 
GZRGEVGF KP CDQWV ������
QH VJG RQRWNCVKQP�

+P CFFKVKQP� UWDITQWRU DCUGF QP VJG HQNNQYKPI EJCTCEVGTKUVKEU YKNN DG GZCOKPGF HQT UWT�
IKECN UCHGV[ QWVEQOGU� K�G�� KPVTC� CPF RQUV�QRGTCVKXG EQORNKECVKQPU� UWEJ CU C JKIJGT
KPEKFGPEG QH DNGGFU�

r #PVKEQCIWNCVKQP

r #IG ű �� [GCTU QNF

r (TCIKNKV[ QT EQOQTDKFKVKGU KFGPVKƂGF D[ VJG %JCTNUQP %QOQTDKFKV[ +PFGZ 
5WP�
FCTCTCLCP GV CN�� ����� 
OCMKPI RCVKGPVU QT RCVKGPVU QPN[ GNKIKDNG HQT NQECN CPGU�
VJGUKC QT CPCNIQUGFCVKQP�

������ +PVGTKO CPCN[UGU

#HVGT ��OQPVJU� VJG UVCVG QH TGETWKVOGPV YKNN DG CUUGUUGF� +H VJG PWODGT QH RCVKGPVU TG�
ETWKVGF KU HCT DGNQY VJG ���� RCVKGPVU RNCPPGF� YG YKNN EQPFWEV CP KPVGTKO UCORNG UK\G
TGCUUGUUOGPV� 5GXGTCN QH VJG CUUWORVKQPU WUGF VQ ECNEWNCVG VJG UCORNG UK\G� KPENWFKPI
UK\G QH UWDITQWRU� GHHGEV UK\G CV NCUV VKOG RQKPV� KPVTC�RCVKGPV EQTTGNCVKQP� XCTKCPEG� GVE��
YKNN DG GZCOKPGF WUKPI VJG RCVKGPVU HQT YJQO FCVC JCXG CNTGCF[ DGGP EQNNGEVGF� 6JG
UCORNG UK\G UKOWNCVKQPU YKNN DG TGTWP WUKPI VJG WRFCVGF CUUWORVKQPU� +H HGYGT RCVKGPVU
CTG TGSWKTGF VQ RGTHQTO VJG OQUV KORQTVCPV UWDITQWR CPCN[UGU WPFGT VJG WRFCVGF CU�
UWORVKQPU� VJG UCORNG UK\G YKNN DG WRFCVGF�

������ 5CHGV[ CPCN[UKU

5WTIKECN UCHGV[ YKNN DG CUUGUUGF D[ TGEQTFKPI KPVTCQRGTCVKXG EQORNKECVKQPU FGƂPGF D[
VJG %NCUU+PVTC ENCUUKƂECVKQP 
&GNN�-WUVGT GV CN�� ����� CU YGNN CU ���FC[ RQUVQRGTCVKXG
EQORNKECVKQPU FGƂPGF D[ VJG %NCXKGP�&KPFQ ENCUUKƂECVKQP 
&KPFQ� ������

������ &GXKCVKQP
U� HTQO VJG QTKIKPCN UVCVKUVKECN RNCP

+H UWDUVCPVKCN FGXKCVKQPU QH VJG CPCN[UKU CU QWVNKPGF KP VJGUG UGEVKQPU CTG PGGFGF HQT
YJCVGXGT TGCUQP� VJG RTQVQEQN YKNN DG COGPFGF� #NN FGXKCVKQPU QH VJG CPCN[UKU HTQO
VJG RTQVQEQN QT HTQO VJG FGVCKNGF CPCN[UKU RNCP YKNN DG NKUVGF CPF LWUVKƂGF KP C UGRCTCVG
UGEVKQP QH VJG ƂPCN UVCVKUVKECN TGRQTV�
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���� *CPFNKPI QH OKUUKPI FCVC CPF FTQRQWVU

9GGZRGEV ���FTQRQWV RGT [GCT� 6JKU JCU DGGP CEEQWPVGF HQT KP VJG UCORNG UK\G ECNEW�
NCVKQP� 6JG CPCN[UGU YKNN DG EQPFWEVGF CV GCEJ RNCPPGF CUUGUUOGPV VKOG RQKPV WUKPI
VJG CXCKNCDNG ECUGU� 9G YKNN SWCPVKH[ VJG FTQRQWV GCEJ [GCT CPF ECNEWNCVG UWOOCT[
UVCVKUVKEU QH DCUGNKPG EJCTCEVGTKUVKEU CPF NCUV OGCUWTGOGPVU VCMGP RTKQT VQ FTQRQWV HQT
VJQUG YJQ FTQR QWV EQORCTGF VQ VJQUG YJQ TGOCKP KP VJG UVWF[�
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4GHGTGPEGU

#NGIQTKFGU� %�� (QWTOCTKGT� /�� 'IJC\CTKCP� %�� .GDFCK� 5�� %JGXTQV� #� � &TQWR[� 5�
����� 6TGCVOGPV QH DGPKIP RTQUVCVG J[RGTRNCUKC WUKPI VJG TG\WO� YCVGT XCRQT VJGT�
CR[ U[UVGO� 4GUWNVU CV QPG [GCT� 2TQITÄU GP 7TQNQIKG ��
�������s����

$CDQWFLKCP� /�� #NGIQTKFGU� %�� (QWTOCTKGT� /�� #VCOKCP� #�� )QPFTCP�6GNNKGT� $�� #P�
FTG� /�� #TTQWC� (�� $QKUUKGT� 4�� 'IJC\CTKCP� %�� 8KFCN� 8�� %JGXTQV� #�� &TQWR[� 5�
� .GEJGXCNNKGT� '� ����� %QORCTKUQP QH YCVGT XCRQT VJGTOCN VJGTCR[ CPF RTQUVCVG
CTVGT[ GODQNK\CVKQP HQT HTCIKNG RCVKGPVU YKVJ KPFYGNNKPI WTKPCT[ ECVJGVGTU� 2TGNKOKPCT[
TGUWNVU HTQO C OWNVK�KPUVKVWVKQPCN UVWF[� 2TQITÄU GP 7TQNQIKG �

$CK� (�� .KPI� ,�� 'UQKOGOG� )�� ;CQ� .�� 9CPI� /�� *WCPI� ,�� 5JK� #�� %CQ� <�� %JGP�
;�� 6KCP� ,� GV CN� ����� # U[UVGOCVKE TGXKGY QH SWGUVKQPPCKTGU CDQWV RCVKGPVoU XCNWGU
CPF RTGHGTGPEGU KP ENKPKECN RTCEVKEG IWKFGNKPGU� 2CVKGPV RTGHGTGPEG CPF CFJGTGPEG
��������

$CTT[� /� ,�� 9KNNKHQTF� 9� 1�� %JCPI� ;�� /CEJK� /�� ,QPGU� -� /�� 9CNMGT�%QTMGT[� '�
� .GRQT� *� ����� $GPKIP RTQUVCVKE J[RGTRNCUKC URGEKƂE JGCNVJ UVCVWU OGCUWTGU KP
ENKPKECN TGUGCTEJ� JQYOWEJ EJCPIG KP VJG COGTKECP WTQNQIKECN CUUQEKCVKQP U[ORVQO
KPFGZ CPF VJG DGPKIP RTQUVCVKE J[RGTRNCUKC KORCEV KPFGZ KU RGTEGRVKDNG VQ RCVKGPVU!
6JG ,QWTPCN QH 7TQNQI[ ��������s��

$NCPMGT� /� *�� #NOC� *� ,�� &GXLK� 6� 5�� 4QGNQHU� /�� 5VGHHGPU� /� )� � XCP FGT9QTR� *�
����� &GVGTOKPKPI VJG OKPKOCN KORQTVCPV FKHHGTGPEGU KP VJG KPVGTPCVKQPCN RTQUVCVG
U[ORVQO UEQTG CPF QXGTCEVKXG DNCFFGT SWGUVKQPPCKTG� TGUWNVU HTQO CP QDUGTXCVKQPCN
EQJQTV UVWF[ KP FWVEJ RTKOCT[ ECTG� $/, 1RGP �
����

$QNG� 4�� )QRCNCMTKUJPC� #�� -WCPI� 4�� #NCOKTK� ,�� ;CPI� &� ;�� *GNQ� 5�� <KGIGN�
OCPP� /� ,� � -ÒJNGT� 6� 5� ����� %QORCTCVKXG RQUVQRGTCVKXG QWVEQOGU QH TG\ĿO
RTQUVCVG CDNCVKQP KP RCVKGPVU YKVJ NCTIG XGTUWU UOCNN INCPFU� ,QWTPCN QH 'PFQWTQNQI[
��
������s���� 2/+&� ���������

&GNN�-WUVGT� 5�� )QOGU� 0� 8�� )CYTKC� .�� #IJNOCPFK� 5�� #FWUG�2QMW� /�� $KUUGVV� +��
$NCPE� %�� $TCPFV� %�� VGP $TQGM� 4� $�� $TWRRCEJGT� *� 4�� %NCPE[� %�� &GNTKQ� 2�� 'U�
RKP� '�� )CNCPQU�&GOKTKU� -�� )GEKO� +� '�� )JCHHCTK� 5�� )KÅ� 1�� )QGDGN� $�� *CJPNQUGT�
&�� *GTDUV� (�� 1TGUVKU� +�� ,QNNGT� 5�� -CPI� 5�� /CTVÉP� 4�� /C[T� ,�� /GKGT� 5�� /WTWIG�
UCP� ,�� 0CNN[� &�� 1\EGNKM� /�� 2CEG� 7�� 2CUUGTK� /�� 4CDCPUGT� 5�� 4CPVGT� $�� 4GIC�
&�� 4KFIYC[� 2� (�� 4QUOCP� %�� 5EJOKF� 4�� 5EJWOCEJGT� 2�� 5QNKU�2GPC� #�� 8KNNCT�
KPQ� .�� 8TQEJKFGU� &�� 'PIGN� #�� 1o)TCF[� )�� .QXGFC[� $�� 5VGKPGT� .� #�� 8CP )QQT�
*�� $WEJGT� *� %�� %NCXKGP� 2��#�� -KTEJJQHH� 2� � 4QUGPVJCN� 4� ����� 2TQURGEVKXG XCN�
KFCVKQP QH ENCUUKƂECVKQP QH KPVTCQRGTCVKXG CFXGTUG GXGPVU 
ENCUUKPVTC�� KPVGTPCVKQPCN�
OWNVKEGPVTG EQJQTV UVWF[� $/, ����

&KPFQ� &� ����� 6JG %NCXKGPs&KPFQ %NCUUKƂECVKQP QH 5WTIKECN %QORNKECVKQPU� RCIGU
��s��� 5RTKPIGT .QPFQP� .QPFQP�

&QPQXCP� ,�� 2GVGTU� 6�� #DTCOU� 2�� $TQQMGU� 5�� &G .C 4QUGVVG� ,� � 5EJÀHGT� 9� �����
5EQTKPI VJG UJQTV HQTO KEUOCNGUH SWGUVKQPPCKTG� 6JG ,QWTPCN QH WTQNQI[ ���
�������s
�����

DD��'DDKPI55' 
5GRVGODGT ��� ����� TGX� ������� �� � ��



(KP
CN
4G
RQ
TV

'ODGTVQP� /� ����� /GFKECN VTGCVOGPV QH DGPKIP RTQUVCVKE J[RGTRNCUKC� RJ[UKEKCP
CPF RCVKGPV RTGHGTGPEGU CPF UCVKUHCEVKQP� +PVGTPCVKQPCN ,QWTPCN QH %NKPKECN 2TCEVKEG
��
��������s�����

(TCPMGN� 5�� &QPQXCP� ,�� 2GVGTU� 6�� #DTCOU� 2�� &CDJQKYCNC� 0�� 1UCYC� &� � .KP� #� .�
����� 5GZWCN F[UHWPEVKQP KP OGP YKVJ NQYGT WTKPCT[ VTCEV U[ORVQOU� ,QWTPCN QH
%NKPKECN 'RKFGOKQNQI[ ��
������s����

)CTFGP� '� $�� 5JWMNC� &�� 4CXKXCTCRW� -� 6�� -CRNCP� 5� #�� 4GFF[� #� -�� 5OCNN� #� %�
� 2CNGUG� /� #� ����� 4G\WO VJGTCR[ HQT RCVKGPVU YKVJ NCTIG RTQUVCVGU 
ű���|I��
KPKVKCN ENKPKECN GZRGTKGPEG CPF RQUVQRGTCVKXG QWVEQOGU� 9QTNF ,QWTPCN QH 7TQNQI[
��
�������s�����

*CTQQP� 7� /�� -JCP� ,� 5� #�� /E0KEJQNCU� &�� (QTFG� ,� %�� &CXKU� 0� (� � 2QYGT� 4� '�
����� +PVTQFWEVKQP QH TG\WO U[UVGO VGEJPQNQI[ VQ KTGNCPF HQT VTGCVOGPV QH NQYGT
WTKPCT[ VTCEV U[ORVQOU UGEQPFCT[ VQ DGPKIP RTQUVCVKE J[RGTRNCUKC� C RKNQV UVWF[ QP
GCTN[ QWVEQOGU CPF RTQEGFWTG EQUV CPCN[UKU� +TKUJ , /GF 5EK �

+PGU� /�� $CDCT� /�� 5KPIJ� 5�� +SDCN� 0� � %KCVVQ� /� ����� 4GCN�YQTNF GXKFGPEG YKVJ
VJG TG\ĿO U[UVGO� # TGVTQURGEVKXG UVWF[ CPF EQORCTCVKXG CPCN[UKU QP VJG GHƂECE[
CPF UCHGV[ QH �� OQPVJ QWVEQOGU CETQUU C DTQCF TCPIG QH RTQUVCVG XQNWOGU� 6JG
2TQUVCVG ��
�������s����

K7(NQY� ����� K7(NQY WTQƃQY CPF KWƃQY DNCFFGT FKCT[ CRR � WTKPG ƃQY VGUV CV JQOG�
?iiTb,ffBm7HQrX+QKf�

,QJPUVQP� /� ,�� 0QWTGNFKP� /�� #DFGNOQVCIN[� ;�� 2CTCOQTG� .�� )GJTKPI� 6�� 0GFCU�
6� )�� 4CLMWOCT� )�� 'OCTC� #� � *KPFNG[� 4� )� ����� 4G\WO YCVGT XCRQWT VJGTCR[�
RTQOKUKPI GCTN[ QWVEQOGU HTQO VJG ƂTUV WM UGTKGU� $,7 KPVGTPCVKQPCN �������s����

-CJN� 7�� )GDJCTFV� 0�� $TQFGTUGP� -�� -CKP\� '�� 5EJKTTGP� .�� ;W� ;�� -TCWUG� .�� -NKPIGT�
4�� <ÒNNPGT� %� � (KUEJGT� /� ����� 8CNKFCVKQP QH C VTCPUNCVGF SWCNKV[ QH TGEQXGT[���
SWGUVKQPPCKTG KP IGTOCP RCVKGPVU WPFGTIQKPI GNGEVKXG PQPECTFKCE UWTIGT[� $TKVKUJ
,QWTPCN QH #PCGUVJGUKC �

/CNFG� 5�� 7ODCEJ� 4�� 9JGGNGT� ,� 4�� .[VX[P� .�� %QTPW� ,��0�� )CEEK� /�� )TCV\MG� %��
*GTTOCPP� 6� 4�� /COQWNCMKU� %�� 4KGMGP� /�� 5RGCMOCP� /� ,�� )TCXCU� 5�� &TCMG�
/� ,�� )W[CVV� )� *� � 6KMMKPGP� -� #� ����� # U[UVGOCVKE TGXKGY QH RCVKGPVUo XCNWGU�
RTGHGTGPEGU� CPF GZRGEVCVKQPU HQT VJG FKCIPQUKU CPF VTGCVOGPV QH OCNG NQYGT WTKPCT[
VTCEV U[ORVQOU� 'WTQRGCP 7TQNQI[ ��
������s����

/E8CT[� -� 6�� )KVVGNOCP� /� %�� )QNFDGTI� -� #�� 2CVGN� -�� 5JQTG� 0� &�� .GXKP� 4� /��
2NKUMKP� /�� $GCJTU� ,� 4�� 2TCNN� &�� -COKPGVUM[� ,� GV CN� ����� (KPCN ��[GCT QWVEQOGU
QH VJGOWNVKEGPVGT TCPFQOK\GF UJCO�EQPVTQNNGF VTKCN QH CYCVGT XCRQT VJGTOCN VJGTCR[
HQT VTGCVOGPV QH OQFGTCVG VQ UGXGTG NQYGT WTKPCT[ VTCEV U[ORVQOU UGEQPFCT[ VQ
DGPKIP RTQUVCVKE J[RGTRNCUKC� 6JG ,QWTPCN QH 7TQNQI[ RCIGU ��s�����

/E8CT[� -� 6�� *QNNCPF� $� � $GCJTU� ,� 4� ����� 9CVGT XCRQT VJGTOCN VJGTCR[ VQ CNNGXK�
CVG ECVJGVGT�FGRGPFGPV WTKPCT[ TGVGPVKQP UGEQPFCT[ VQ DGPKIP RTQUVCVKE J[RGTRNCUKC�
2TQUVCVG %CPEGT CPF 2TQUVCVKE &KUGCUGU ��
������s����
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/KNNGT� .� '�� %JWIJVCK� $�� /E8CT[� -�� )QP\CNG\� 4� 4�� 4QLCPCUCTQV� 5�� &G4QWGP�
-� � $JCVVCEJCT[[C� 5� ����� 9CVGT XCRQT VJGTOCN VJGTCR[ HQT NQYGT WTKPCT[ VTCEV
U[ORVQOU UGEQPFCT[ VQ DGPKIP RTQUVCVKE J[RGTRNCUKC� 5[UVGOCVKE TGXKGY CPF OGVC�
CPCN[UKU� /GFKEKPG ��
����������G�����sG������

0KVVK� 8� 9� ����� 2TGUUWTG ƃQY WTQF[PCOKE UVWFKGU� VJG IQNF UVCPFCTF HQT FKCIPQUKPI
DNCFFGT QWVNGV QDUVTWEVKQP� 4GXKGYU KP WTQNQI[ � 5WRRN �
����������5��s5���

4QUGP� 4� %� ����� #UUGUUOGPV QH UGZWCN F[UHWPEVKQP KP RCVKGPVU YKVJ DGPKIP RTQUVCVKE
J[RGTRNCUKC� $,7 +PVGTPCVKQPCN ��
U�����s���

4QUGP� 4� %�� %CVCPKC� ,�� 2QNNCEM� .�� #NVJQH� 5�� 1o.GCT[� /� � 5GHVGN� #� &� ����� /CNG
UGZWCN JGCNVJ SWGUVKQPPCKTG 
OUJS�� 5ECNG FGXGNQROGPV CPF RU[EJQOGVTKE XCNKFC�
VKQP� 7TQNQI[ ��
������s����

5KGPC� )�� %KPFQNQ� .�� (GTTCTK� )�� /CTW\\K� &�� (CUQNKU� )�� %QPFQTGNNK� 5� 8�� 8CTXGNNQ� (��
8KUCNNK� (�� 4CDKVQ� 5�� 6QUQ� 5�� %CTQCUUCK� 5�� /CTK� #�� 8KQNC� .�� 5QOCPK� $� -� � %CTKPK�
/� ����� 9CVGT XCRQT VJGTCR[ 
TG\ĿO� HQT NQYGT WTKPCT[ VTCEV U[ORVQOU TGNCVGF VQ
DGPKIP RTQUVCVKE J[RGTRNCUKC� GCTN[ TGUWNVU HTQO VJG ƂTUV KVCNKCP OWNVKEGPVTKE UVWF[�
9QTNF ,QWTPCN QH 7TQNQI[ �

5WPFCTCTCLCP� 8�� *GPFGTUQP� 6�� 2GTT[� %�� /WIIKXCP� #�� 3WCP� *� � )JCNK� 9� #� �����
0GY KEF��� XGTUKQP QH VJG EJCTNUQP EQOQTDKFKV[ KPFGZ RTGFKEVGF KP�JQURKVCN OQTVCNKV[�
,QWTPCN QH %NKPKECN 'RKFGOKQNQI[ ��
��������s�����

9QPI� #� � /CJOCNLK� 9� ����� 6JG TQNG QH TG\ĿOv VGCO CDNCVKQP QH VJG RTQUVCVG KP
VJG VTGCVOGPV QH RCVKGPVU YKVJ CEWVG WTKPCT[ TGVGPVKQP UGEQPFCT[ VQ DGPKIP RTQUVCVKE
J[RGTRNCUKC� C UKPING EGPVGT� UKPING UWTIGQP ECUG UGTKGU CPF NKVGTCVWTG TGXKGY� 6JG
#IKPI /CNG ��
�������s����� 2/+&� ���������
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