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� ?WQM�QHM � C?JDJOO GWVV	HCGQICWH CO QH CVEW?IQHI GWVEWHJHI WX IBJ JNWDN CHZ

ZDW�QD CHXW?V QICWH CHX?QOI?	GI	?J @ �	??JHI QHM X	I	?J ZJHJ?QICWH � C?JDJOO DCHSO Q?J
J
EJGIJM IW E?WN CMJ BCZB MQIQ ?QIJ I?QHOV COOCWH WX V	 DICV JMCQ OJ?NCGJO O	GB QO � C?J�

DJOO N CMJW K � C?JDJOO �HIJ?HJI QGGJOO QHM VW� CDJ GWVE	ICHZ K QHM CH OWVJ GQOJO Q?J

J
EJGIJM IW MW OW CH NJ?� BCZB VW� CDCI� OCI	QICWHO ��� @ LI IBJ OQV J ICV J K W	? DCV CIJM

?QMCW OE JGI?	V BQO � JGWVJ QH CHG?JQOCHZD� E?JGCW	O ?JOW	?GJ K JHIQCDCHZ BCZB OE JGI?QD

J� GCJHG�K IBJ 	OJ WX BCZBJ? GQ??CJ? X?J�	JHGCJO QHM CH OWVJ GQOJO OE JGI?	V OBQ?CHZ

� JI�JJH MC�J?JHI � C?JDJOO 	OJ?O @ �H QMMCICWH K GWHO	VJ? MJV QHMO MCGIQIJ IBQI IBJ GWOI

WX � C?JDJOO IJ?V CHQDO � J SJEI DW� QHM IBJC? OC�JO OV QDD @ RB	O � C?JDJOO GWVV	HCGQICWH
IJGBHWDWZ� WX IBJ X	I	?J V	OI WE J?QIJ QI BCZB MQIQ ?QIJO K QI BCZB GQ??CJ? X?J�	JHGCJO K

CH BCZB VW� CDCI� OCI	QICWHO QHM 	HMJ? BCZB DJNJDO WX OE JGI?QD CHIJ?XJ?JHGJ K QDD �BCDJ

V QCHIQCHCHZ ?JDCQ� DJ MQIQ I?QHOV COOCWH 	OCHZ OV QDD QHM CHJ
EJHOCNJ GWV EWHJHIO @

��� � ����	
 � ��
	�	�� �� � �������� � ��	�	�� ��

������
� ���

�H � C?JDJOO GWVV	HCGQICWH K QH CHXW?V QICWH OCZHQD � CIB Q EQ?ICG	 DQ? �QHM� CMIB CO
VWM	 DQIJM IW Q MJOCZHQIJM X?J�	JHG� �QHM XW? I?QHOV COOCWH @ L MCZCIQD GWVV	HCGQICWH

�



OCZHQD GQH � J NCJ�JM QO Q OJ�	JHGJ WX E	 DOJO BQN CHZ E J?CWM � @ � CZB MQIQ ?QIJ QEEDC�
GQICWHO HJGJOOCIQIJ IBJ 	OJ WX OBW?I E	 DOJO �J @Z @K � � �� O� QHM BJHGJ DQ?ZJ �QHM� CMIB

�� � ��� � � 
� �� K W? �?WQM�QHM OCZHQDO @


 QH� VWMJ?H �?WQM�QHM � C?JDJOO O�OIJV O JV EDW� GQ??CJ? OCZHQDO QI X?J�	JHGCJO

CH IBJ ?QHZJ WX OJNJ?QD 
� � K DJQMCHZ IW Q I?QHOV CIIJM�OCZHQD �QNJDJHZIB WH IBJ W?MJ?

WX V CDDCV JIJ?O @ F	GB BCZB X?J�	JHGCJO Q?J 	OJM � JGQ	OJ DW�J? X?J�	JHGCJO BQNJ � JJH

?JOJ?NJM XW? E?J�J
 COICHZ GWVV	HCGQICWH O�OIJV O @ L DOW K B CZBJ? X?J�	JHGCJO QDDW� VW?J

OCZHC�GQHI X?J�	JHG� ?J�	OJ % � JGQ	OJ BCZB X?J�	JHG� OCZHQDO Q?J JQOCD� QIIJH	QIJM ��

�	 CDM CHZO K I?JJO QHM QIV WOEBJ?CG CVEJMCV JHIO QDDW� CHZ IBJ OQVJ X?J�	JHG� ?QHZJ IW

� J 	OJM �� Q O	� GCJHID� MCOIQHI K M C� J?JHI � C?JDJOO O� OIJV @ L BCZB�X?J�	JHG� GQ??CJ?

GW	EDJM � CIB Q �?WQM�QHM CHXW?V QICWH OCZHQD K E WOJO OCZHC�GQHI GBQDDJHZJO �BCGB GQH

� J 	HMJ?OIW WM �� GWHOCMJ?CHZ IBJ OCZHQD E?WEQZQICWH EQIB � JI�JJH IBJ I?QHOV CI QHM

?JGJCNJ QHIJHHQO @ LEQ?I X?WV Q MC?JGI �DCHJ�WX�OCZBI� OCZHQD GWVEWHJHI � JI�JJH QH�

IJHHQO ��BCGB Q?COJO CH GJ?IQCH OE JGCQD GC?G	VOIQHGJO� K IBJ ?JGJCNJM OCZHQD GWHOCOIO

WX Q V	 DICI	MJ WX I?QHOV CI�OCZHQD ?J�JGICWHO X?WV EB�OCGQD W�� JGIO �W? OGQIIJ?J?O� CH
IBJ NCGCH CI� WX IBJ QHIJHHQO @ R�ECGQD OGQIIJ?J?O Q?J �	 CDM CHZO K I?JJO K GQ?O QHM IBJ

EQNJV JHI @ YQGB OGQIIJ?CHZ EQIB GQH � J GBQ?QGIJ?C�JM �� QH QIIJH	QICWH K EBQOJ�OBCXI

QHM MJDQ�@ RBJOJ NQD	JO Q?J Q X	HGICWH WX IBJ ?J�JGICN CI� WX IBJ OGQIIJ?J? QHM IBJ

IWIQD DJHZIB WX IBJ ?J�JGIJM EQIB @ RBJ ?J�JGIJM OCZHQDO V Q� GWV� CHJ GWHOI?	GICNJD�

W? MJOI?	GICNJD� QI IBJ ?JGJCNJ QHIJHHQ K MJE JHMCHZ WH IBJC? ?JDQICNJ EBQOJ K ?JO	 DICHZ

CH QH QV EDC�GQICWH W? QHHCBCDQICWH WX IBJ I?QHOV CIIJM OCZHQD @ ����� EBQOJ MC�J?JHGJ

� CJDMO GWV EDJIJ GQHGJDDQICWH @�
�W? OCZHQDO CH IBJ 
� � X?J�	JHG� ?QHZJ K EQIB�DJHZIB MC�J?JHGJO WH IBJ W?MJ? WX

V CDDCV JIJ?O GQH GQ	OJ OCZHC�GQHI EBQOJ MC� J?JHGJO QHM IB	O V Q� W? �	GI	QICWHO CH IBJ

�



?JGJCNJM OCZHQD DJNJD @ RBCO CV EDCJO IBQI JNJH � CHM�CHM	GJM QHIJHHQ QHM�W? I?JJ�DJQX
VWNJVJHIO CH ��
JM� � C?JDJOO QEEDCGQICWHO GQH E?WM	GJ OJNJ?J OCZHQD XQMJO @ RBCO

�V	 DICEQIB�XQMCHZ� V QSJO CI MC� G	 DI IW ?JDCQ� D� ?JGWNJ? IBJ I?QHOV CIIJM CHXW?V Q�

ICWH �BJH IBJ ?JGJCNJM OCZHQD DJNJD XQDDO � JDW� IBJ HWCOJ�CHIJ?XJ?JHGJ DJNJD K QHM IB	O

E?JOJHIO Q X	HMQVJHIQD GBQDDJHZJ IW � C?JDJOO MQIQ GWVV	HCGQICWH @

� BJH IBJ QHIJHHQO W? IBJ MWV CHQHI OGQIIJ?J?O Q?J VW� CDJ K IBJ ?JDQICNJ OGQIIJ?J?

DW GQICWHO V Q� GBQHZJ M?QOICGQDD� WNJ? OBW?I E J?CWMO WX ICV J K DJQMCHZ IW Q ?QECM GBQHZJ

CH OCZHQD DJNJD K W? ?QECM XQMCHZ @ RBJ �XQMCHZ�?QIJ� CO IBJH E?WEW?ICWHQD IW IBJ ?JDQICNJ
OE JJM � JI�JJH OGQIIJ?J?O QHM QHIJHHQO @

RBJ XQMCHZ VJGBQHCOV MJOG?C� JM Q�WNJ K GQDDJM ��QI�XQMCHZ� K QEEDCJO IW QH� OCZHQD

�HQ??W��QHM W? �?WQM�QHM � IBQI CO I?QHOV CIIJM QI BCZB X?J�	JHGCJO @ LH QMMCICWHQD

XQMCHZ V JGBQHCOV CO CHBJ?JHI IW �?WQM�QHM OCZHQDO @ FQ� � CO OV QDD GWVEQ?JM IW IBJ

EQIB MJDQ� MC� J?JHGJO @ RBJH IBJ ?JGJCNJ QHIJHHQ V CZBI W�OJ?NJ WHJ E	 DOJ �W? MQIQ

O�V�WD� QG?WOO Q OBW?I�MJDQ� �J @Z @K DCHJ WX OCZBI� EQIB QHM OCV	 DIQHJW	OD� W�OJ?NJ

E?JNCW	OD��I?QHOV CIIJM E	 DOJO QG?WOO DWHZ�MJDQ� �J @Z @K M COIQHI OGQIIJ?J?� EQIBO @ RB	O
IBJ ?JGJCNJM OCZHQD CO HWI WHD� EDQZ	JM �� IBJ OCZHQD XQMCHZ MJOG?C� JM Q�WNJ �	I QDOW

�� CHIJ?�O�V�WD CHIJ?XJ?JHGJ ��F�� % YQGB O�V�WD W�OJ?NQICWH CO GW??	EIJM �� JGBWO WX

E?JNCW	OD� I?QHOV CIIJM O�V�WDO @ �H XQGI K V QH� �?WQM�QHM � QEEDCGQICWHO BQNJ � ���

MC� J?JHI O�V� WDO CHIJ?XJ?CHZ QI QH� ZCNJH ICV J @ LZQCH K IBJOJ O�V� WDO V Q� GWV� CHJ

GWHOI?	GICNJD� W? MJOI?	GICNJD�K MJE JHMCHZ WH IBJ MQIQ NQD	JO IBJ� ?JE?JOJHI K DJQMCHZ

IW E WIJHICQD OCZHQD GQHGJDDQICWH @ RBJ Q??CNQD WX V	 DICE DJ MJDQ�JM EQIBO QGIO DCSJ Q

� DIJ? WH IBJ I?QHOV CIIJM O�V�WD OJ�	JHGJ K C @J @K �J J
E JGI OWV J X?J�	JHGCJO � CIB CH IBJ
� �� ����� 	�
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I?QHOV CIIJM�OCZHQD �QHM� CMIB IW � J QIIJH	QIJM VW?J IBQH WIBJ?O @ �W? IBCO ?JQOWH K
IBCO DQIIJ? XQMCHZ CO SHW�H QO �X?J�	JHG��OJDJGICNJ XQMCHZ�� @

� BCDJ QI �?OI �F� VCZBI OJJV QO Q OJ?CW	O CVEJMCV JHI IBQI � C?JDJOO O� OIJV MJOCZH�

J?O BQNJ IW GWHIJHM � CIB K IBJ E?JOJHGJ WX OJNJ?J �F� QGI	QDD� W�J?O IBJ EWOOC� CDCI� WX

X?J�	JHG��MCNJ?OCI� ZQCH Q�W?MJM �� IBJ OJJV CHZD� ?QHMWV HQI	?J WX V	 DICEQIB XQM�

CHZ �� K�� @ RBJ WEICV QD OJ�	JHGJ MJIJGIW? �IBJ V Q
 CV	V � DCSJDCBWWM MJIJGIW?� ?J�	 C?JM

IW X	 DD� J
EDWCI IBCO MCNJ?OCI� ZQCH CO E?WBC� CICNJD� GWV EDJ
 QO CIO GWVEDJ
 CI� CO QH

J
EWHJHICQD X	HGICWH WX IBJ GBQHHJD V JVW?� DJHZIB @ RB	O K CH E?QGICGJ K �F��GBQDDJHZJM
O�OIJV O JV EDW� ICV J�MWV QCH J�	QDC�QICWH �� � �BCGB K �BCDJ O	�WEICV QD X?WV Q MJIJG�

ICWH OIQHMEWCHI K ?JQOWHQ� D� J
EDWCIO IBJ MCNJ?OCI� W� J?JM �� IBJ V	 DICEQIB GBQHHJD @

RBJ ICV J�MWV QCH J�	QDC�J? �R>Y � QIIJVEIO IW QMQEICNJD� CHNJ?I IBJ � DIJ?CHZ QGICWH WX

IBJ GBQHHJD @ �I OBW	 DM � J HWIJM IBQI QO �F� CHG?JQOJO K GWV E	ICHZ IBJ R>Y GWJ� GCJHIO

� JGWV JO GWVE	IQICWHQDD� CHIJHOCNJ V QSCHZ CI QH CHXJQOC� DJ QDIJ?HQICNJ @ � JQDC�CHZ IBQI

IBJ ICV J�MWV QCH � DIJ?CHZ �GWHNWD	ICWH � VJHICWHJM Q�WNJ CO J�	 CNQDJHI IW V	 DICE DCGQ�

ICWH WX IBJ OE JGI?Q WX IBJ OCZHQDO CHNWDNJM K X?J�	JHG��MWV QCH J�	QDC�QICWH ��>Y � �QO
O	ZZJOIJM CH �� K�� @ � BCDJ �>Y GWVEDJ
 CI� CO CHMJE JHMJHI WX IBJ OC�J WX GBQHHJD V JV �

W?�K CI ?J�	 C?JO Q � DW GS I?QHOV COOCWH WX O�V� WDO � CIB Q O	� GCJHID� DQ?ZJ Z	Q?M CHIJ?NQD

QHM QDOW QOO	VJO IBJ E?JOJHGJ WX Q GWHOIQHI GBQHHJD WNJ? IBJ � DW GS M	?QICWH @

��� �#�� � � � ���� ���� � ��	������	

L VW?J E?QGICGQD OWD	ICWH IW IBJ OJNJ?J �F� E?W� DJV CO ZCNJH �� Q V	 DICGQ??CJ? V WM�

	 DQICWH OGBJV J SHW�H QO W?IBWZWHQD X?J�	JHG� MCNCOCWH V	 DICE DJ
 CHZ �P�>
� ����� @
� �
 ��
���
� � ��� ����
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� J?J K �?WQM�QHM MQIQ CO I?QHOV CIIJM 	OCHZ Q DQ?ZJ H	V� J? WX EQ?QDDJD DW��?QIJ �HQ?�

?W��QHM � OI?JQV O GQDDJM �O	� GQ??CJ?O� �BWOJ O�V� WD E J?CWMO Q?J DQ?ZJ GWV EQ?JM IW

IBJ GBQHHJD MJDQ� OE?JQM @ RB	O IBJ O	� GQ??CJ?O J
EJ?CJHGJ �QI �?QIBJ? IBQH X?J�	JHG��
OJDJGICNJ� XQMCHZ K QNWCMCHZ �F� QHM BJHGJ Z?JQID� OCV EDCX� CHZ ?JGJCNJ? MJOCZH @ 
 WM	�

DQICWH QHM MJV WM	 DQICWH WX IBJ O	� GQ??CJ?O GQH � J QGGWVEDCOBJM CH Q � DW GS����� DW GS

XQOBCWH 	OCHZ IBJ GWVE	IQICWHQDD��J� GCJHI XQOI �W	?CJ? I?QHOXW?V ���R � QDZW?CIBV K

V QSCHZ P�>
 I?QHOGJCNJ? CV EDJV JHIQICWH E?QGICGQD @ LH CVEW?IQHI MJIQCD CO IBQI Q

Z	Q?M CHIJ?NQD WX M	?QICWH Z?JQIJ? IBQH IBJ GBQHHJD MJDQ� OE?JQM V	OI � J CHOJ?IJM

� JI�JJH I?QHOV CIIJM � DW GSO IW V QSJ IBJV G�GDCG QHM JHO	?J O	� GQ??CJ? W?IBWZWHQDCI�

�BCGB CO IBJ SJ� IW ?JGJCNJ? OCV EDCGCI�@ RBJ P�>
 Z	Q?M CHIJ?NQD DJQMO IW Q ODCZBI
DWOO CH J� GCJHG�K QDIBW	ZB IBCO DWOO GQH � J V QMJ HJZDCZC� DJ �� CHG?JQOCHZ IBJ OC�J WX

�



IBJ P�>
 � DW GS @ RB	O QI �?OI ZDQHGJ K P�>
 OJJV O IW W� J? QH J� GCJHI OWD	ICWH IW
G	??JHI �?WQM�QHM � C?JDJOO GWV V	HCGQICWH E?W� DJV O @

RBJ WEJ?QICWH WX P�>
 MJOG?C� JM Q�WNJ ?J�	 C?JO IBQI IBJ XQMCHZ ?QIJ CO ODW�

JHW	ZB �ODW� ICV J NQ?CQICWH WNJ? IBJ P�>
 � DW GS � IW SJJE IBJ O	� GQ??CJ?O W?IBWZW�

HQD @ L O IBJ XQMCHZ ?QIJ CHG?JQOJO K Q O	� GQ??CJ? J
EJ?CJHGJO Q XQMCHZ ZQCH IBQI NQ?CJO

OCZHC�GQHID� QDWHZ IBJ P�>
 � DW GS DJQMCHZ IW QH CHG?JQOJ CH IBJ O	� GQ??CJ? �QHM�

� CMIB �BCGB CO E?WE W?ICWHQD IW IBJ XQMCHZ ?QIJ @ RBCO EBJHWVJHWH K SHW�H QO �>WEEDJ?�

OE?JQMCHZ� GQ	OJO P�>
 O	� GQ??CJ?O IW CHIJ?XJ?J � CIB WHJ QHWIBJ? K Q EBJHWV JHWH
GQDDJM CHIJ?GQ??CJ? CHIJ?XJ?JHGJ ��� �� �BCGB GQH OJNJ?JD� Q�JGI IBJ ?JGJCNJ? �O MJIJG�

ICWH EJ?XW?V QHGJ CX HJZDJGIJM @ �H FJGICWH � @� �J OBW� IBQI K XW? GBQHHJDO IBQI J
BC� CI

XQOI ICV J�OJDJGICNJ XQMCHZ K IBJ DWOO WX O	� GQ??CJ? W?IBWZWHQDCI� V QHCXJOIO QO OCZHC�GQHI

�� � @ RB	O K IBJ E?CV Q?� QMNQHIQZJ WX P�>
 CH X?J�	JHG��OJDJGICNJ GBQHHJDO K HQV JD�

IBJ Q�OJHGJ WX �F� QHM WX �� � K MW JO HWI GQ??� WNJ? IW ICV J� QHM X?J�	JHG� �OJDJGICNJ

GBQHHJDO @


 WOI G	??JHI QEEDCGQICWHO WX P�>
 WEJ?QIJ 	HMJ? ODW��XQMCHZ GWHMCICWHO XW?
�BCGB CHI?Q�O�V�WD GBQHHJD NQ?CQICWH GQH � J CZHW?JM K OW IBQI IBJ �� � E?W� DJV MWJO HWI

Q?COJ @ �W�JNJ? K ICV J�OJDJGICN CI� GQHHWI � J CZHW?JM CH IBJ MJOCZH WX X	I	?J �?WQM�QHM

� C?JDJOO O� OIJV O @ L O VJHICWHJM Q�WNJ K X	I	?J O�OIJV O Q?J DCSJD� IW WE J?QIJ QI NJ?�

BCZB GQ??CJ? X?J�	JHGCJO �C @J @K � �
� �� QHM >WEEDJ? OE?JQM K QH CHMCGQIW? WX XQMCHZ

?QIJ K CO DCHJQ?D� E?WE W?ICWHQD IW GQ??CJ? X?J�	JHG� ���� @ �H WIBJ? �W?MO K J�JGICNJ ?QIJO

WX GBQHHJD NQ?CQICWH XW? Q �
JM VW� CDJ OE JJM CHG?JQOJ @ FJGWHMD�K X	I	?J � C?JDJOO O� O�

IJV O Q?J �W	HM IW WEJ?QIJ CH NJ?� BCZB VW� CDCI� OCI	QICWHO �� � ��� SV �B � K O	GB QO
� JI�JJH BCZB�OE JJM GQ?O�I?QCHO IW �CHXW�OIQICWHO� EDQGJM QDWHZ IBJ NJBCGDJ �O EQIB ���� K
QHM >WEEDJ? OE?JQM CO DCHJQ?D� E?WEW?ICWHQD IW NJBCGDJ OE JJM ���� @ RBC?M K IBJ?J CO

�



Q MJOC?J IW V CHCV C�J IBJ GQEQGCI� DWOI �� CHOJ?ICWH WX IBJ ?JM	HMQHI P�>
 Z	Q?M
CHIJ?NQD @ L O I?QMCICWHQD P�>
 MJOCZH OE JGC�JO Q Z	Q?M DJHZIB WX QI DJQOI IBJ GBQH�

HJD MJDQ� OE?JQM K ?JM	HMQHG� GQH MCV CHCOBJM IB?W	ZB QH CHG?JQOJ CH P�>
 O�V� WD

M	?QICWH @ �	I K �� CHG?JQOCHZ IBJ P�>
 O�V�WD M	?QICWH K IBJ O�OIJV � JGWV JO VW?J

OJHOCICNJ IW CHI?Q�� DW GS GBQHHJD NQ?CQICWH @ RB	O �J GQH GWHGD	MJ IBQI X	I	?J �?WQM�

�QHM � C?JDJOO QEEDCGQICWHO � CDD XQGJ GBQHHJDO IBQI Q?J OCZHC�GQHID� ICV J�OJDJGICNJ QO

�JDD QO X?J�	JHG��OJDJGICNJ @

��� �
	��� ������������

RBCO IBJOCO BQO � JJH W?ZQHC�JM CHIW OJNJH GBQEIJ?O @ �H �BQEIJ? � �J E?WNCMJ

QH WNJ?NCJ� WX � C?JDJOO GBQHHJD V WMJDO K MJOG?C� J IBJ �QOCG P�>
 O�OIJV K QHM ZCNJ

Q �?CJX MJOG?CEICWH WX IBJ J
 COICHZ �W?S WH P�>
 CH MW	� D��OJDJGICNJ GBQHHJDO @ �H
�BQEIJ? � �J QHQD��J QHM �	QHICX� IBJ J�JGI WX Q MW	� D� �OJDJGICNJ XQMCHZ GBQHHJD

WH P�>
 K HQV JD� �� � K QHM CH �BQEIJ? � �J E?WE WOJ DW��GWV EDJ
 CI� DCHJQ? ?JGJCNJ?

E?J�E?WGJOOCHZ IBQI ?JHMJ?O IBJ �� � ?JOEWHOJ OEQ?OJ� @ �H �BQEIJ? � �J ?JNCJ� EWOOC� DJ

OGBJV JO XW? O�V� WD MJIJGICWH QHM E?WEWOJ GWVE	IQICWHQDD��J� GCJHI MJGCOCWH�XJJM�QGS

OWXI�O�V� WD JOICV QICWH OI?QIJZCJO IBQI J
EDWCI IBJ OEQ?OJ �� � ?JOEWHOJ @ FCV	 DQICWH ?J�

O	 DIO CH �BQEIJ? � GDJQ?D� CHMCGQIJ ZWWM EJ?XW?V QHGJ WX IBJ E?WEWOJM O	��WEICV QD

OGBJV JO ?JDQICNJ IW IBJ OIQHMQ?M MJIJGICWH IJGBHC�	JO �	I � CIB OCZHC�GQHI GWV E	IQ�
ICWHQD OQNCHZO @ � CHQDD� CH �BQEIJ? � �J GWHGD	MJ W	? �W?S QHM W�J? CHOCZBIO CHIW IBJ

QNJH	JO XW? X	I	?J �W?S @
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RBJ � C?JDJOO GBQHHJD GQH � J NCJ�JM QO Q �� DQGS �W
� EDQGJM � JI�JJH IBJ I?QHOV CI�

IJ? QHM ?JGJCNJ? WX Q GWV V	HCGQICWH O�OIJV @ F�OIJV O J
EJ?CJHGCHZ X?J�	JHG� �OJDJGICNJ

XQMCHZ GBQHHJDO K V WMJD IBCO � DQGS �W
 QO Q ?QHMWV DCHJQ? ICV J� CHNQ?CQHI ��R �� � DIJ?
QHM O	V V Q?C�J CIO GBQ?QGIJ?COICGO �� Q MCOG?JIJ�ICV J �HCIJ CVE	 DOJ ?JOEWHOJ ���� �

� �� � � � � � � � � � ��� � � K �BJ?J �� MJHWIJO IBJ V Q
 CV	V MJDQ� OE?JQM WX IBJ GBQH�

HJD CH �Q	M @ L O J
EDQCHJM CH �BQEIJ? � K X	I	?J �?WQM�QHM � C?JDJOO QEEDCGQICWHO � CDD

XQGJ GBQHHJDO IBQI Q?J OCZHC�GQHID� ICV J� QHM X?J�	JHG��OJDJGICNJ @ RB	O K CH IBCO IBJOCO K

�J QMWEI Q VW?J ZJHJ?QD QEE?WQGB IW GBQHHJD VWMJDCHZ QHM NCJ� IBJ � C?JDJOO GBQHHJD

QO Q ?QHMWV DCHJQ? ICV J�NQ?CQHI ��R� � � DIJ? GBQ?QGIJ?C�JM �� WHJ WX IBJ XWDDW� CHZ

XW	? O�OIJV V WMJDO @

� @ � �� ����� ��	� �

RBJ ICV J�DQZ V WMJD K � JIIJ? SHW�H QO IBJ CVE	 DOJ ?JOEWHOJ WX Q �R� GBQHHJD K

GQH � J MJHWIJM �� �
 �� �� � � � � � 
 � �� � � � � � � ��� � � @ � J?J �
 �� �� �� �

OE JGC�JO IBJ W	IE	I WX IBJ GBQHHJD QI ICV J CHMJ
�� IW Q � ?WHJGSJ? MJDIQ QEEDCJM

�



QI ICV J CHMJ
� �� �� � @ �H QH P�>
 O�OIJV �J CV EWOJ IBJ QMMCICWHQD GWHOI?QCHI
� � � � � � � �� � � @ 
 W?J J
EDQHQICWH � CDD � J ZCNJH CH FJGICWH � @� @

� @ � �� ����������� ��	� �

RBCO CO Q ICV J�NQ?� CHZ X?J�	JHG� ?JOEWHOJ EQ?QVJIJ?C�QICWH WX IBJ �R� GBQHHJD @

�J MJHWIJ CI �HWH�OQVEDJM � �� � 
 �� �� �� � � � 
 � �� 
 �� � �� � �BJ?J K

� 
 �� �� �� � %� ��� 	

�
 �� �� � � ���
 �
 � �� @��

� J?J � CO IBJ DJHZIB WX IBJ W�OJ?NQICWH CHIJ?NQD CH ICV J �C @J @K � � � � � � � �� �

� � � � �� � @ �J GQH QDOW EQ?QV JIJ?C�J IBJ O�OIJV CH IJ?V O WX CIO OQVEDJM

ICV J�NQ?� CHZ X?J�	JHG� ?JOEWHOJ �
 �� �� � � � � � � � � � � � �� � �

�
 �� �� � � � %� ��� 	
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RBCO XW?V WX O�OIJV EQ?QV JIJ?C�QICWH CO WX EQ?ICG	 DQ? CHIJ?JOI XW? GBQHHJDO �BCGB

Q?J �WIB MJDQ� QHM >WEEDJ?�OE?JQM DCV CIJM QO CI JHQ� DJO Q OEQ?OJ �JI GWVEDJIJ

?JE?JOJHIQICWH WX IBJ GBQHHJD @ �J MJHWIJ IBJ HWH�OQV EDJM >WEEDJ?�DQZ ?JOEWHOJ

�� � � �� �� � � � � � 
 �� � �� � � � � � � � � � ��� � �

� � �� �� � � � %� ��� 	5 �
 �� �� � � ���
 �5 �� @��

�BJ?J QZQCH �J BQNJ ?JOI?CGIJM � � � � � � � �� � � @ �J GQH QDOW EQ?QVJIJ?C�J IBJ

O� OIJV CH IJ?V O WX CIO OQVEDJM >WEEDJ?� DQZ ?JOEWHOJ �� �� �� � � � K � � � � � � � �� � �

�� �� �� � � � %� ��� 	5 �
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RBCO VWMJD CO J
IJHOCNJD� 	OJM CH IBCO IBJOCO IW GBQ?QGIJ?C�J IBJ GBQHHJD ?JOEWHOJ

QI IBJ P�>
 ?JGJCNJ? @ �I CO MJHWIJM �HWH�OQV EDJM � �� � � �� �� �� � � � �� 


�� � �� � �BJ?J K 	OCHZ �� @�� QHM �� @��

� � �� �� �� � %� ��� 	
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�?WV �� @�� QHM �� @� � �J GQH QDOW MJ�HJ IBJ OQV EDJM >WEEDJ?�X?J�	JHG� ?JOEWHOJ
�� �� �� � � � � � � � � � � � � � �� � �

�� �� �� � � � %� �
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 �� @��

LDD IBJ OQVEDJM I?QHOV COOCWH X	HGICWHO MJ�HJM Q�WNJ Q?J � �EJ?CWMCG CH IBJ >WEEDJ?

QHM X?J�	JHG� CHMCGJO � QHM � @ �WIJ IBQI IBJ O	�OG?CEIO WH JQGB WX IBJ I?QHOV COOCWH

X	HGICWH Q?J 	OJM IW MJHWIJ IBJ ICV J�DQZ QHM >WEEDJ?�X?J�	JHG� CHIJ?E?JIQICWH WX CIO
I�W Q?Z	VJHIO @ � CZ @ � @� ZCNJO QH J
QV EDJ WX Q ICV J�NQ?� CHZ GBQHHJD ?JE?JOJHIJM ��

IBJ XW	? I?QHOV COOCWH X	HGICWHO MJ�HJM Q� WNJ @
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RW QCM W	? MCOG	OOCWH WX P�>
 � JBQNCW? CH XQMCHZ � C?JDJOO GBQHHJDO K �J W	IDCHJ Q
O�OIJV VWMJD IW GWHNJ� IBJ V QCH GWHGJEIO @ FJJ � CZ @ � @� XW? QH CDD	OI?QICWH @

�H QH P�>
 O�OIJV K JQGB � DW GS WX MQIQ GWHIQCHO CHXW?V QICWH X?WV � �X?J�	JHG��

MWV QCH O�V� WDO ���6�� �� � ���� M?Q�H X?WV Q 	 ��L
 QDEBQ� JI @ � J?J 
 MJHWIJO IBJ

P�>
 � DW GS CHMJ
 QHM 	 MJHWIJO IBJ OC�J WX IBJ �L
 QDEBQ� JI @ RBJ � 
� X?J�	JHG��

MWV QCH O�V�WD CO 	OJM IW VWM	 DQIJ Q G�GDCGQDD��E?JE JHMJM CHNJ?OJ �W	?CJ? I?QHOXW?V

��>�R � �QOCO NJGIW? K OW IBQI Q OQV EDJM NJ?OCWH WX IBJ ICV J�MWV QCH I?QHOV CIIJM OCZHQD

�� �6� �� ��� � �5���� XW? IBJ 

� � DW GS CO ZCNJH ��

� �6� �� � � ���
� � �
	���

� �6�� �
 ��
� � �� @��

�BJ?J �� ��� � � � MJHWIJO IBJ DJHZIB WX IBJ G�GDCG�E?J�
 �Z	Q?M CHIJ?NQD� @ RW

E?JNJHI CHIJ?�� DW GS CHIJ?XJ?JHGJ QI IBJ ?JGJCNJ? QHM IW JHO	?J Q GC?G	 DQ? �?QIBJ? IBQH

DCHJQ?� GWHNWD	ICWH � CIB IBJ GBQHHJD ?JOEWHOJ K IBJ ICV J�MWV QCH � DW GSO Q?J G�GDCGQDD�
E?JE JHMJM � CIB Q E?J�
 DJHZIB �� WX QI DJQOI IBJ GBQHHJD CV E	 DOJ ?JOE WHOJ DJHZIB @

RBJ ICV J�MWV QCH � DW GSO Q?J IBJH OJ?CQDD� I?QHOV CIIJM IB?W	ZB Q V	 DICEQIB XQMCHZ

GBQHHJD @

L OO	VJ IBQI IBJ ICV J�MWV QCH ?JGJCNJM OCZHQD � �6� �� � CO Q HWCOJ GW??	EIJM QHM

DCHJQ?D� MCOIW?IJM NJ?OCWH WX � �6� �� � QO Q GWHOJ�	JHGJ WX Q �R� GBQHHJD � CIB CV E	 DOJ

?JOEWHOJ � �6�
 �� �� � � � @ � J?J � �6�
 �� �� � � � OE JGC�JO IBJ W	IE	I WX IBJ O� OIJV QI ICV J CHMJ
 �

� CIB CH IBJ 

� � DW GS IW Q � ?WHJGSJ? MJDIQ QEEDCJM QI ICV J CHMJ
 �� � � � @ RBJ GBQHHJD
CO QOO	VJM IW GBQHZJ GWHICH	W	OD� � CIB CH Q � DW GS �C @J @K WNJ? � � QO �JDD QO � JI�JJH

� DW GSO �C @J @K WNJ? 
� @ RBCO ICV J� DQZ � DW GS�CHMJ
JM GBQHHJD ?JOE WHOJ GQH � J ?JDQIJM IW
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IBJ ZJHJ?QD ICV J� DQZ GBQHHJD ?JOE WHOJ �
 �� ��� � � � MJ�HJM CH FJGICWH � @� QO

�
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�� �
���� ��� ��
 �� ���� 	 �� 
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 � � � 
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�X IBJ GBQHHJD CO GQ	OQD � CIB Q V Q
 CV	V CV E	 DOJ ?JOEWHOJ M	?QICWH �� K �BJ?J �� �

�� � � K IBJH

� �6� �� � � � 
� �
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� �6�
 �� �� � � �� �6� �� � � � 	 �� �6�5 � � 
 �� � � � � �� � �� �� @��

RBJ QMJ�	QIJ DJHZIB WX IBJ G�GDCG E?J�
 JHQ� DJO IBJ NQD	JO WX � �6� �� �� � CH �� @�� IW � J

�JDD MJ�HJM @ �J QOO	V J IBQI �� �6�5 Q?J �J?W�V JQH �BCIJ QHM 
 Q	OOCQH � CIB NQ?CQHGJ

� �� @ LI JQGB � DW GS 
 K IBJ ?JGJCNJ? M?WEO IBJ OQVEDJO GW??JOE WHMCHZ IW IBJ G�GDCG�E?J�


QHM QEEDCJO �� �6� �� ��� � �5�� IW Q MCOG?JIJ �W	?CJ? I?QHOXW?V �>�R � K � CJDM CHZ �� �6�� �� � ����
� �6�� � ���

� � �
	5��

� �6� �� ���
 �� �� 5 �� @��

�I CO GWHNJHCJHI IW J
 IJHM IBJ MJ�HCICWH WX � �6�� WNJ? QDD � 
 � 	OCHZ IBJ E?WE J?I�� �6��� �� � � �6�� @ �J GQH ?JDQIJ � �6�� IW � �6�� 	OCHZ IBJ O�OIJV J�	QICWHO �� @�� K �� @�� � �� @��

QHM IBJ OQVEDJM I?QHOV COOCWH X	HGICWHO MJ�HJM CH FJGICWH � @�
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>	J IW IBJ W?IBWHW?V QDCI� WX IBJ >�R �QOCO NJGIW?O K IBJ X?J�	JHG��MWV QCH HWCOJ
OQV EDJO � �6�� Q?J OIQICOICGQDD� J�	 CNQDJHI IW IBJC? ICV J�MWV QCH GW	HIJ?EQ?IO HQV JD�

�J?W�V JQH K �BCIJ QHM 
 Q	OOCQH � CIB NQ?CQHGJ � �� @ �?WV �� @��� CI CO JN CMJHI IBQI JQGB� �6�� GWHIQCHO GWHI?C�	ICWHO X?WV QDD IBJ � �6�� I?QHOV CIIJM CH IBJ 

� P�>
 � DW GS @ RBCO

EBJHWVJHWH CO SHW�H QO �� � @ RBJ J
 IJHI WX �� � CO Q X	HGICWH WX IBJ ?QIJ WX GBQHHJD

ICV J�NQ?CQICWH � CIB CH IBJ P�>
 � DW GS @ 
 W?J J
EDQHQICWH Q� W	I CI � CDD � J ZCNJH

CH �BQEIJ? � @ �W�JNJ? K JNJH CX �� � OEQHO �	OI Q XJ� O�V�WDO K �J GDJQ?D� OJJ IBQI

HJZDJGICHZ CI GW	 DM OJNJ?JD� Q� JGI IBJ E J?XW?V QHGJ WX O�V�WD MJIJGICWH @ � JHGJ IBCO
�� � HJJMO IW � J J
EDCGCID� QMM?JOOJM @

�X IBJ GBQHHJD CO �R � K �� � CO Q�OJHI �FJJ LEEJHMC
 L � QHM IB	O JQGB � �6�� GQH

� J W�IQCHJM �� OCVED� OGQDCHZ IBJ GW??JOE WHMCHZ � �6�� XWDDW�JM �� IB?JOBWDMCHZ @ RBCO

OCV EDJ MJIJGICWH CO IBJ W?CZCHQD V WICNQICWH XW? 	OCHZ G�GDCG�E?J�
 P�>
 CH X?J�	JHG��

OJDJGICNJ XQMCHZ GBQHHJDO @

Y�	QICWH �� @��� GQH � J � ?CIIJH CH NJGIW? XW?V QO
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�?WV Q MJIJGICWH OIQHMEWCHI K �� @��� GDJQ?D� O	ZZJOIO IBQI IBJ �QOCG �J?W XW?GCHZ ����

MJIJGIW? W? IBJ DCHJQ? V CHCV	V V JQH O�	Q?J J??W? ��

 FY � MJIJGIW? � CDD ?J�	 C?J

Q V QI?C
 CHNJ?OCWH WX IBJ >WEEDJ?�X?J�	JHG� GBQHHJD I?QHOXJ? X	HGICWH V QI?C
 � �6�� �� @
� DJQ?D� � �6�� �� CO Q HWH�MCQZWHQD � �� V QI?C
 QHM CHNJ?ICHZ O	GB Q V QI?C
 BQO � �� � �

GWV EDJ
 CI�@

��




 WMJ?H GWVV	HCGQICWH O�OIJV O JVEDW� CHZ P�>
 E?JXJ? DQ?ZJ � DW GS DJHZIBO V W�
ICNQIJM �� IBJ MJOC?J IW ?JM	GJ GQEQGCI� DWOO M	J IW CHOJ?ICWH WX ?JM	HMQHI Z	Q?M

CHIJ?NQD QHM IW V QCHIQCH HQ??W� O	� GQ??CJ? OEQGCHZ �IW JHO	?J �QI XQMCHZ E J? GQ??CJ?�

QO IBJ O�OIJV �QHM� CMIB CHG?JQOJO @ RBCO V JQHO IBQI IBJ �QOCG �� QHM �

 FY MJ�

IJGIW?O � CDD BQNJ E?WBC� CICNJ GWVEDJ
 CI� QHM Q HJ� QEE?WQGB HJJMO IW � J QMWEIJM IW

JHO	?J CV EDJV JHIQ� DJ O�V�WD MJIJGICWH XW? P�>
 CH MW	� D��OJDJGICNJ GBQHHJDO @

FCHGJ MJIJGICWH OI?QIJZCJO WXIJH ?JD� WH SHW� DJMZJ WX IBJ GBQHHJD GWJ� GCJHIO K

GWV E	IQICWHQDD��J� GCJHI GBQHHJD JOICV QICWH QDZW?CIBV O Q?J QDOW JOOJHICQD @ A?JOJHGJ
WX OCZHC�GQHI ICV J�NQ?CQICWH CHG?JQOJO � WIB IBJ H	V� J? WX GBQHHJD EQ?QVJIJ?O IBQI

V	OI � J JOICV QIJM QO �JDD QO IBJ MC� G	 DI� WX JOICV QICHZ IBJOJ EQ?QVJIJ?O @

RB	O K GDJQ?D�K P�>
 CH MW	� D��OJDJGICNJ JHNC?WHVJHIO EWOJO HJ� GBQDDJHZJO X?WV

QH CVEDJV JHIQICWH OIQHMEWCHI @

� �� �� ��� ��� �����	� �	� ��� �#�� �� ��������	�	�� ��	 �
���
�	��

� CIB NJ?� XJ� J
GJEICWHO K IBJ P�>
 DCIJ?QI	?J QOO	V JO GBQHHJDO IBQI Q?J GWH�

OIQHI WNJ? IBJ � DW GS CHIJ?NQD K GW??JOEWHMCHZ IW IBJ GQOJ CH �BCGB IBJ O	� GQ??CJ?O

V QCHIQCH W?IBWZWHQDCI� QHM �� � CO QNWCMJM @ RBW	ZB CHI?Q�� DW GS GBQHHJD�NQ?CQICWH CO

SHW�H IW MJZ?QMJ E J?XW?V QHGJ �BJH CZHW?JM �J @Z @K ���� ���� WHD� Q XJ� IJGBHC�	JO

BQNJ � JJH E?WEWOJM IW GWEJ � CIB CI @ 
 W?JWNJ? K HWHJ WX IBJOJ IJGBHC�	JO QEE JQ? IW � J

E?QGICGQD X?WV Q CV EDJV JHIQICWH OIQHMEWCHI @
�W? J
QV EDJ K �� ��VCICZQICHZ VJIBWMO BQNJ � JJH E?WE WOJM XW? �QI�XQMCHZ ��� K ��� K

�BJ?JQO K P�>
 �O E?CV Q?� QMNQHIQZJ GWHGJ?HO X?J�	JHG��OJDJGICNJ GBQHHJDO @ �	OOJDD

QHM FI	� J? ���� BQNJ E?WEWOJM J??W?�GWHI?WD GWMCHZ QHM QHIJHHQ MCNJ?OCI� IW CVE?WNJ

E J?XW?V QHGJ @ �W�JNJ? K IBJOJ IJGBHC�	JO Q?J CHIJHMJM IW GWV�QI 	HOI?	GI	?JM HWCOJ
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?QIBJ? IBQH OI?	GI	?JM �� � K QHM BJHGJ OBW	 DM � J 	OJM CH QMMCICWH IW J
EDCGCI �� �

?JM	GICWH @ L ?V OI?WHZ JI QD @ ���� BQNJ O	ZZJOIJM E WD�HWV CQD GQHGJDDQICWH GWMCHZ �A�� �

���� IW O	EE?JOO >WEEDJ?�CHM	GJM �� � �QOJM WH IBJ XQGI IBQI A�� CO SHW�H IW O	EE?JOO

�� � ?JO	 DICHZ X?WV GQ??CJ? X?J�	JHG� W� OJI @ �Q??CJ?�W� OJI�CHM	GJM �� � K BW�JNJ? K BQO Q

OE JGCQD OI?	GI	?J HWI OBQ?JM �� >WEEDJ?� CHM	GJM �� � K V QSCHZ A�� CHJ�JGICNJ @ �H XQGI K

���� MJVWHOI?QIJM QMNQHIQZJO WHD� � CIB XQMJO OW �QI QHM ODW� QO IW � J QEE?W
 CV QIJM

�� Q �
JM MJDQ�@ �JWH JI QD @ ���� QIIQGSJM IBJ E?W� DJV WX CHI?Q�� DW GS GBQHHJD NQ?CQICWH

QOO	VCHZ IBQI IBJ DQ?ZJ�NQ?CQHGJ IQEO CH ���� W GG	? E?CV Q?CD� QDWHZ IBJ V QCH MCQZWHQD @
�H �BQEIJ? � �J � CDD OBW� IBQI BCO QOO	VEICWH �QO XQ? X?WV QGG	?QIJ @

� CHHQ?I� QHM 
W?WSBWN ���� 	OJM Q I�W�IJ?V RQ� DW? OJ?CJO J
EQHOCWH IW DCHJQ?D�

QEE?W
 CV QIJ ICV J�MWV QCH GBQHHJD NQ?CQICWHO QHM X?WV IBCO MJOCZHJM Q 

 FY MJ�

IJGIW? @ �BWC JI QD @ ���� K E?WEWOJM Q VW?J ZJHJ?QD VWMJD XW? IBJ ICV J�NQ?CQICWH QHM

MJ?CNJM V QIGBJM�� DIJ? K �F QHM 

 FY MJIJGIW?O IBQI CHGW?EW?QIJ MJGCOCWH�XJJM�QGS

E?CHGCE DJO @ RBW	ZB ��� K�� � Q?J CHIJ?JOICHZ QHM �JDD XW?V	 DQIJM K IBJ� ?J�	 C?J IBJ CHNJ?�

OCWH WX V QI?CGJO � CIB MCV JHOCWH J�	QD IW IBJ P�>
 � DW GS DJHZIB � �BCGB CO CHXJQOC� DJ
XW? DQ?ZJ � DW GS DJHZIBO @

�H ���� K 
 CQHHQSCO JI QD @ MJ?CNJM Q V QIGBJM � DIJ? � W	HM �
�� � XW? P�>
 CH

MW	� D��OJDJGICNJ XQMCHZ GBQHHJDO K QHM OBW�JM IBQI GBQHHJD NQ?CQICWHO CHI?WM	GJ IJV �

EW?QD MCNJ?OCI�K �BCGB BQO IBJ E WIJHICQD IW CVE?WNJ IBJ � CI J??W? ?QIJ ��Y� � EJ?XW?�

V QHGJ CX E?WE J?D� J
EDWCIJM @ RBJ� QDOW OI	MCJM IBJ �� � QHM JHJ?Z� DJQSQZJ IBQI Q?J

GQ	OJM �� IBJ ICV J�NQ?� CHZ GBQHHJD @ � J
I K �QOJM WH IBJ XQGI IBQI K �� � EW�J? CO OCZ�

HC�GQHI WNJ? HJQ?�� O	� GQ??CJ?O IBJ� MJNJDWE JM � �� � � GWV EDJ
 CI� 

 FY QHM >�Y
?JGJCNJ?O @ � BCDJ IBJ 

 FY ?JGJCNJ? J
BC� CIO QH J??W? �WW? K IBJ >�Y ?JGJCNJ? MW JO

J
EDWCI IBJ IJV EW?QD MCNJ?OCI� W� J?JM �� IBJ GBQHHJD K QHM CIO �Y� EJ?XW?V QHGJ GWV JO
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GDWOJ IW IBJ 
�� XW? ODW��XQMCHZ GBQHHJDO @ YNJH IBJH K XW? DQ?ZJ � DW GS DJHZIB IBJC?
QDZW?CIBV O �W	 DM � J CVE?QGICGQD IW CV EDJV JHI @

� BCDJ GBQHHJD JOICV QICWH BQO � JJH J
IJHOCNJD� I?JQIJM CH ODW� D��XQMCHZ V	 DICGQ?�

?CJ? O�OIJV O �� CIB HW CHI?Q�� DW GS GBQHHJD NQ?CQICWH � NJ?� DCIIDJ BQO � JJH E?WE WOJM XW?

MW	� D��OJDJGICNJ GBQHHJDO @ �JWH JI QD @ ���� E?WEWOJM Q OCV EDJ IJGBHC�	J �BJ?J�� Q

ICV J�MWV QCH � ?WHJGSJ? MJDIQ ECDWI OJ�	JHGJ CO CHOJ?IJM JNJ?� � P�>
 � DW GSO XW?

JQO� JOICV QICWH K QHM IBJ GBQHHJD CO QOO	V JM IW GBQHZJ DCHJQ?D� WNJ? IBJ � � DW GSO @
� DJQ?D� IBCO �W?SO WHD� XW? NJ?� ODW� D� NQ?� CHZ GBQHHJDO @ � JGJHID� �BWC JI QD @ ��� �
E?WE WOJM 

 FY DCHJQ? E?JMCGICWH WX IBJ �R� CVE	 DOJ ?JOE WHOJ 	OCHZ E J?CWMCG ECDWI

X?QV JO @ FE JGC�GQDD�K �� ECDWI W�OJ?NQICWHO K GWDDJGIJM WNJ? Q E J?CWM WX � �� OQVEDJO K

Q?J DCHJQ?D� E?W GJOOJM IW � CJDM � WCHI JOICV QIJO WX � � NQD	JO WX �
 �� �� � � � K � CIB � GJH�

IJ?JM CH IBJ W�OJ?NQICWH EJ?CWM @ � J�	 C?CHZ � �� � V	 DICE DCJO QHM Q DWHZ E?WGJOOCHZ

MJDQ�K IB CO CO HWI E?QGICGQD XW? DQ?ZJ � @

� �� ��� � �������

P	? GDQCV CO IBQI IBJ E?QGICGQD QEEDCGQICWH WX V	 DICGQ??CJ? VWM	 DQICWH CH MW	� D� �

OJDJGICNJ JHNC?WHVJHIO ?J�	 C?JO Q X	HMQV JHIQDD� HJ� QEE?WQGB IW O� OIJV MJOCZH QHM

QHQD�OCO @ R?QMCICWHQD G�GDCG�E?J�
 P�>
 BQO � JJH MJOCZHJM J
EDCGCID� XW? IBJ GQOJ WX

HWH�ICV J�OJDJGICNJ XQMCHZ K QHM HW E?QGICGQD V JIBWMO BQNJ � JJH E?WEWOJM IW BQHMDJ IBJ
GBQDDJHZCHZ GWV� CHQICWH WX ICV J�OJDJGICN CI� QHM DQ?ZJ � DW GS DJHZIB IBQI CO J
EJGIJM CH

X	I	?J �?WQM�QHM � C?JDJOO QEEDCGQICWHO @ �X �J QGGJEI IBJ XQGI IBQI CHIJ?XJ?JHGJ CH IBJ

XW?V WX �� � QHM�W? �F� CO QH 	HQNWCMQ� DJ GWHOJ�	JHGJ WX �QHM� CMIB�J� GCJHI GWVV	�

HCGQICWH WNJ? MW	� D��OJDJGICNJ GBQHHJDO K IBJH �J OBW	 DM MJOCZH V	 DICGQ??CJ? O�OIJV O

GQEQ� DJ WX BQHMDCHZ IBCO CHIJ?XJ?JHGJ CH QH J� GCJHI V QHHJ? @ � BCDJ �� � CHG?JQOJO IBJ
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GWV EDJ
 CI� WX IBJ OIQHMQ?M �� QHM �

 FY MJIJGIW?O K CI QDOW Q�W?MO MCNJ?OCI� �BCGB
GQH � J DJNJ?QZJM IW CHG?JQOJ E J?XW?V QHGJ CH XQMCHZ GBQHHJDO @ �HI	 CICNJD� OE JQSCHZ K IBJ

W��MCQZWHQD JDJV JHIO WX ���� V Q� E?WNCMJ CV EW?IQHI CHXW?V QICWH Q�W	I IBJ 	HSHW�H

O�V�WDO K �BJH IBJ V QCH MCQZWHQD GWHIQCHO OV QDD NQD	JO @

�H IBCO IBJOCO K �J W	IDCHJ Q OJI WX OCZHQD E?W GJOOCHZ OI?QIJZCJO IBQI GWHOICI	IJ Q

HJ� X?QV J�W?S XW? GWV V	HCGQICWH WNJ? OCZHC�GQHID� MW	� D��OJDJGICNJ GBQHHJDO @ �J

XW G	O WH E?QGICGQDD� CV EDJV JHIQ� DJ OWD	ICWHO IBQI W� J? ZWWM E J?XW?V QHGJ @ L VW?J

IBW?W	ZB MJOG?CEICWH WX IBJ E?WEWOJM �W?S � CDD � J ZCNJH CH �BQEIJ? � QHM �BQEIJ? � @
�H �BQEIJ? � �J O	ZZJOI DW��GWVEDJ
 CI� DCHJQ? E?J�E?WGJOOCHZ �BCGB I?	HGQIJO IBJ �� �

?JOEWHOJ � CJDM CHZ Q OEQ?OJ � �6�� �� QHM CH �BQEIJ? � �J E?WEWOJ GWV E	IQICWHQDD� �J� GCJHI

O	� WEICV QD MJGCOCWH�XJJM�QGS JOICV QICWH OGBJV JO �J
EDWCICHZ IBJ OEQ?OJ OI?	GI	?J WX

� �6�� �� � �BCGB W� J? ZWWM E J?XW?V QHGJ ?JDQICNJ IW IBJ OIQHMQ?M MJIJGIW?O �	I � CIB OCZ�

HC�GQHI GWV E	IQICWHQD OQNCHZO @
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�H �BQEIJ? � �J OI?JOOJM IBJ XQGI IBQI X	I	?J � C?JDJOO QEEDCGQICWHO � CDD XQGJ GBQH�

HJDO IBQI Q?J XQC?D� ICV J� QHM X?J�	JHG� OJDJGICNJ @ �H FJGICWH � @� �J OBW�JM BW�

P�>
 CH ICV J�OJDJGICNJ GBQHHJDO XQDDO E?J� IW �� � @ RBCO GBQEIJ? QIIJV EIO IW �	QHICX�

IBCO >WEEDJ? CHM	GJM �� � QO Q X	HGICWH WX NQ?CW	O O� OIJV EQ?QVJIJ?O HQV JD�K �
� IBJ

HW?V QDC�JM >WEEDJ? X?J�	JHG�K �

� IBJ NQ?CQHGJO WX IBJ �
� DQZ GBQHHJD GW J� GCJHIO
QHM �


� IBJ P�>
 � DW GS DJHZIB � @ �H FJGICWH � @� �J MJOG?C� J IBJ �QOCG ICV J�DQZ

GBQHHJD VWMJD IBQI �J 	OJ CH W	? QHQD�OCO QHM OCV	 DQICWHO @ �H FJGICWH � @� �J MJ�

?CNJ IBJ �5� W?MJ? OIQICOICGO XW? IBJ HWH�OQV EDJM >WEEDJ?�DQZ GBQHHJD IQEO � �6�� �� �� � � � @
� CHQDD� CH FJGICWH � @� �J 	OJ IBJ ?JO	 DIO X?WV FJGICWH � @� IW MJ?CNJ IBJ �5� W?MJ?

OIQICOICGO XW? IBJ OQVEDJM >WEEDJ?�X?J�	JHG� GBQHHJD IQEO � �6�� �� �� � � � @ �?WV �� @��� K �J

SHW� IBQI � �6�� �� �� � � � CO IBJ JDJV JHI CH IBJ � 
� GWD	V H QHM � 
� MCQZWHQD �� � � MJHWIJO

IBJ V QCH MCQZWHQD� WX IBJ >WEEDJ?�X?J�	JHG� GBQHHJD I?QHOXJ? X	HGICWH V QI?C
 � �6�� �� @
RB	O IBJ ?JO	 DIO X?WV FJGICWH � @� � CDD BJDE 	O � JIIJ? 	HMJ?OIQHM IBJ ZJHJ?QD OI?	GI	?J

WX ���� �BCGB CO QH CHMCGQIW? WX IBJ J
IJHI WX �� � CH IBJ P�>
 O�OIJV @
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�J QOO	V J Q � CMJ�OJHOJ OIQICWHQ?� 	HGW??JDQIJM OGQIIJ?CHZ �� FF	F� GBQHHJD

�BJ?J IBJ ICV J� DQZ GBQHHJD GW J� GCJHIO � �6�
 �� �� � � � Q?J GW??JDQIJM WNJ? ICV J�� QHM Q?J

CHMJE JHMJHI WNJ? DQZ�� OW IBQI K
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�BJ?J �� ��� CO �J?W�W?MJ? � JOOJD X	HGICWH WX �?OI SCHM K QHM �� CO IBJ �V Q
 CV	V � HW?�

V QDC�JM >WEEDJ? X?J�	JHG�� MJ�HJM ��
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�BJ?J �	 CO IBJ GQ??CJ? X?J�	JHG�K � IBJ V W� CDJ NJDW GCI�K � 3 IBJ OQVEDCHZ CHIJ?NQD QHM
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NCQ IBJ CHMCGQIW? X	HGICWH
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MJ�HJM JDJV JHI� COJ QO
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X?J�	JHG��MWV QCH J�JGI WX IBJ GBQHHJD QHM � �6� CO Q NJGIW? GWHIQCHCHZ X?J�	JHG��

MWV QCH HWCOJ OQVEDJO @

�W? �R � GBQHHJDO �HW >WEEDJ? OE?JQM � K � 
 �� CO Q GC?G	 DQHI V QI?C
 QHM ���� CO

M CQZWHQD @ � J?J K WEICV QD MJIJGICWH WX IBJ � 
� JDJV JHI CH � GQH � J QGGWVEDCOBJM 	OCHZ
WHD� IBJ � 
� JDJV JHI WX � QHM IBJ � 
� MCQZWHQD JDJV JHI WX � ��� @ � BJH IBJ >WEEDJ?

OE?JQM CO HWH�I?CN CQD ��R� GBQHHJDO� K � 
 �� DWOJO CIO GC?G	 DQHI OI?	GI	?J K E?JNJHICHZ ����

X?WV � JCHZ MCQZWHQD �FJJ �� @���� �BCGB GQ	OJO �� � QHM GWVEDCGQIJO IBJ MJIJGICWH WX � @

� BCDJ OIQHMQ?M MJIJGICWH OI?QIJZCJO �J @Z @K �� K �

 FY QHM 
�F> ����� Q?J JQO� IW

XW?V	 DQIJ K IBJ� Q?J CVE?QGICGQD IW CVEDJV JHI �BJH IBJ MCV JHOCWH WX � ��� �ZCNJH ��

IBJ P�>
 � DW GS DJHZIB K �BCGB V Q� � J � ����� CO DQ?ZJ @ �H �BQEIJ? � �J MJ?CNJM QH

J
E?JOOCWH XW? IBJ NQ?CQHGJ WX IBJ JDJV JHIO CH � ��� �BCGB O	ZZJOIO IBQI K WH QNJ?QZJ K IBJ
V QZHCI	MJO WX IBJ W��MCQZWHQD JDJV JHIO MJGQ� ODW� D� � CIB CHG?JQOCHZ MCOIQHGJ X?WV

IBJ V QCH�MCQZWHQD �FJJ � CZ @ � @�� K C @J @K �� � CO �W?OI QVWHZ �HJQ?��� O	� GQ??CJ?O @ RB	O K

CHGW?E W?QICHZ IBJ J�JGIO WX MCOIQHI��� � VCZBI CV E?WNJ IBJ MJIJGICWH EJ?XW?V QHGJ �	I

E?JNJHIO E?QGICGQD CV EDJV JHIQICWH @

�H IBCO GBQEIJ? K �J E?WEWOJ DW��GWV EDJ
 CI� DCHJQ? ?JGJCNJ? E?J�E?WGJOOCHZ IW I?	H�

GQIJ IBJ W��MCQZWHQD �C @J @K �� �� ?JOE WHOJ WX � ��� @ � BCDJ ���� GW	 DM W�NCW	OD� � J MC�

QZWHQDC�JM IB?W	ZB IBJ ��J?W�XW?GCHZ� DCHJQ? I?QHOXW?V QICWH � � �� �� K IB CO BQO I�W V Q� W?
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MCOQMNQHIQZJO % �
� IBJ � �� � � GWVEDJ
 CI� WX V QI?C
 CHNJ?OCWH K QHM �

� IBJ E WIJHICQD
XW? HWCOJ ZQCH % � � �� �� � � � 	 � � �� ��� �BJ?J � � �� ��� V Q� � J DQ?ZJ @ �HOIJQM K �J E?WEWOJ

IW �OBW?IJH IBJ �� � ?JOEWHOJ� K ?JO	 DICHZ CH OW�GQDDJM �GWHI?WDDJM �� �� IBQI GQH � J J��

GCJHID� BQHMDJM � CIB QEE?WE?CQIJ MJIJGICWH QDZW?CIBV O �MCOG	OOJM CH �BQEIJ? �� @ RBCO

CO QHQDWZW	O IW �F��GBQHHJD OBW?IJHCHZ JVEDW�JM CH OCHZDJ�GQ??CJ? O�OIJV O IW ?JM	GJ

IBJ GWVEDJ
 CI� WX V Q
 CV	V DCSJDCBWWM OJ�	JHGJ MJIJGICWH �
�F> � ��� K ��� @
� BCDJ OCHZDJ�GQ??CJ? O�OIJV O I�ECGQDD� QGGWVEDCOB �F��OBW?IJHCHZ 	OCHZ GWHNWD	ICNJ

� DIJ?CHZ K �J E?WE WOJ �� ��OBW?IJHCHZ 	OCHZ �XQOI GWHNWD	ICWH� ���� CH W?MJ? IW DJNJ?QZJ
IBJ ��R WEJ?QICWH QD?JQM� � JCHZ EJ?XW?V JM �� IBJ P�>
 ?JGJCNJ? @ RBJ OCVEDJOI

QEE?WQGB �W	 DM CHNWDNJ �� CHMW� CHZ� IBJ � �EWCHI ICV J�MWV QCH ?JGJCNJM OCZHQD � �6�
E?CW? IW IBJ ��R @ � CHMW� CHZ BQO � JJH E?WEWOJM QO Q GWVE	IQICWHQDD��J� GCJHI V JQHO

WX CHG?JQOCHZ IBJ MJGQ� ?QIJ WX IBJ ?JO	 DICHZ �� � IJ?V O �J @Z @K �������� @ �H IBWOJ EQE J?O K

IBJ ICV J�MWV QCH I?QHOV CIIJM QHM�W? ?JGJCNJM OCZHQDO �J?J V	 DICE DCJM �� Q OJ�	JHGJ WX

� CHMW� GWJ� GCJHIO I�ECGQDD� GBWOJH X?WV IBJ �JDD�SHW�H � QHH K � QCOJ? K W? � DQGSV QH

OBQE JO ��� � @ � BCDJ IBJOJ EQ?ICG	 DQ? � CHMW� O BQNJ � JJH OBW�H IW ?JM	GJ �� � K IBJ� Q?J
HWI WEICV QD XW? IBCO QEEDCGQICWH K DJQNCHZ ?WWV XW? OCZHC�GQHI CVE?WNJV JHI @

�H IBCO GBQEIJ? �J E?WEWOJ IBJ MJOCZH WX OIQICOICGQDD� �WEICV QD � CHMW� O �QOJM WH

QEE?WE?CQIJ OIQICOICGQD XQMCHZ V WMJDO ���� @ � BCDJ CI �W	 DM � J EWOOC� DJ IW MJOCZH IBJOJ

� CHMW� O IW V CHCV C�J IBJ NQ?CQHGJ WX QDD �� � K IB CO V Q� � J XW WDCOB X?WV Q �MCNJ?OCI��

OIQHMEWCHI % �H IBJ JNJHI IBQI IBJ MCQZWHQD JDJV JHIO �J?J NJ?� OV QDD �C @J @ XQMJM � K

W��MCQZWHQD JDJV JHIO V Q� GWHIQCH G?CICGQD CHXW?V QICWH XW? O�V�WD MJIJGICWH @ �W? IBCO

?JQOWH K �J E?WEWOJ � CHMW� O �BCGB QDDW� GWHI?WDDJM �� � QHM �BJ?J IBJ �IQ?ZJI �� ��
CO WEICV C�JM � WCHID� � CIB IBJ � CHMW� @
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�MJQDD�K IBJ �� ��OBW?IJHCHZ � CHMW� OBW	 DM � J WEICV C�JM IW V Q
 CV C�J O�V�WD MJIJG�
ICWH EJ?XW?V QHGJ @ �X �J QOO	VJ QH P�>
 O�OIJV JV EDW� CHZ EW�J?X	 D J??W?�GWHI?WD

GWMCHZ K IBJH IBJ �HQD MJIJGICWH E J?XW?V QHGJ CO E?WE W?ICWHQD IW IBJ QNJ?QZJ OCZHQD

IW CHIJ?XJ?JHGJ�ED	O�HWCOJ ?QICW �F��� � QG?WOO GQ??CJ?O ���� K QHM �F��� WEICV C�QICWH�

� JGWV JO IBJ WEICV QD G?CIJ?CWH @ � J?J K CHIJ?XJ?JHGJ ?JXJ?O IW IBJ GWHI?C�	ICWHO X?WV IBJ

HWH�GWHI?WDDJM �� � @

�H XQGI K WHJ GW	 DM IQSJ IBJ � CHMW� CHZ GWHGJEI X	?IBJ? % ?JGQDD K IBQI � �6� BQO � JJH

?JGIQHZ	 DQ?D� � CHMW�JM CH IBJ Z	Q?M ?JV WNQD OIJE IW E?JNJHI CHIJ?�� DW GS CHIJ?XJ?JHGJ
��� �� @ 
 CNJH IBQI V	 DICEQIB GBQHHJDO I�ECGQDD� J
BC� CI QH J
EWHJHICQDD� MJGQ� CHZ MJDQ�

E?W� DJ ���� K CI CO DCSJD� IBQI Q OV QDD QVW	HI WX �� � GQH � J I?QMJM XW? Q DQ?ZJ? ?JM	GICWH

CH �� � @ RB	O K QH CV E?WNJM OI?QIJZ� �W	 DM CHNWDNJ � CHMW� CHZ QH � 	 �� 	 �� �EWCHI

OJZV JHI WX IBJ ?JGJCNJM OCZHQD K �BJ?J �� MJHWIJO IBJ G�GDCG E?J�
 DJHZIB QHM ��

IBJ V Q
 CV	V GBQHHJD MJDQ� OE?JQM CH �Q	M @ �H QMMCICWH K N CJ� CHZ IBJOJ � CHMW� CHZ

WEJ?QICWHO QO MCQZWHQD V QI?C
 V	 DICE DCGQICWHO K Q �QHMJM V QI?C
 V	 DICE DCGQICWH K W?

�O	E J?�� CHMW� CHZ� V Q� W�J? �JI CVE?WNJM EJ?XW?V QHGJ QI Q ?JDQICNJD� OV QDD GWV �

EDJ
 CI� CHG?JQOJ @

�H IBCO IBJOCO K �J XW G	O WH IBJ �QOCG � �EWCHI � CHMW� MJOCZHJM IW V Q
 CV C�J F��� @

FJGICWH � @� J
EDQCHO IBJ J�JGI WX ICV J�MWV QCH � CHMW� CHZ WH P�>
 QHM E?WNCMJO

IBJ OJI 	E ?J�	 C?JM XW? IBJ WEICV QD�� CHMW� MJOCZH @ �H FJGICWH � @� �J MJ?CNJ QH

J
E?JOOCWH XW? IBJ GWJ� GCJHIO WX IBJ � CHMW� IBQI V Q
 CV C�JO IBJ F��� CH IJ?V O WX

IBJ GBQHHJD ?JOE WHOJ �
 �� �� � � � K L�
� NQ?CQHGJ � �� QHM IBJ MJOC?JM �� ��OE?JQM � @

� CHQDD�K XW? GBQHHJDO � CIB OCZHC�GQHI MJDQ� OE?JQM K �J GQH OBW� IBQI IBJ F��� �WEICV QD
� CHMW� CO �JDD QEE?W
 CV QIJM �� Q X	HGICWH WX WHD� GBQHHJD QHM HWCOJ OIQICOICGO �C @J @K
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�H GWMJM P�>
 O�OIJV O K 	O	QDD�K QH JOICV QICWH IJGBHC�	J CO 	OJM IW W�IQCH OWXI�
JOICV QIJO WX IBJ CHMCN CM	QD I?QHOV CIIJM O�V� WDO @ RBJOJ OWXI�JOICV QIJO Q?J IBJH XJM IW

Q MJGWMJ? �BCGB W	IE	IO IBJ BQ?M O�V�WD MJGCOCWHO @ �X �J QOO	VJ QH P�>
 O� OIJV

JVEDW� CHZ E W�J?X	 D J??W?�GWHI?WD GWMCHZ K IBJH IBJ �HQD �Y� EJ?XW?V QHGJ CO E?WEW?�

ICWHQD IW IBJ QNJ?QZJ F��� QG?WOO GQ??CJ?O ���� @ �H FJGICWH � @� �J ?JNCJ� MJIJGICWH

OGBJVJO XW? 	HGWMJM P�>
 O� OIJV O �BCDJ CH FJGICWH � @� �J E?WE WOJ IJGBHC�	JO IW

W�IQCH OWXI�O�V�WD�JOICV QIJO XW? P�>
 O� OIJV O JVEDW� CHZ � ����� �� GWMCHZ @

� �� � 	�	����� ��
	
	� ��� �����	� �#��

�?WV �� @��� �J SHW� IBQI JQGB � DW GS WX QH P�>
 O� OIJV GQH � J J
E?JOOJM ��

IBJ NJGIW? J�	QICWH

� � � ��� � 	 � �� @��

� BJH IBJ I?QHOV CIIJM O�V�WDO ��� QHM IBJ HWCOJ �� � Q?J C @C @M @ �C @J @K IBJ 	HGWMJM

L�
� GQOJ� K WEICV QD MJIJGICWH WX � X?WV IBJ W�OJ?NQICWH NJGIW? � GQH � J QGGWV �

EDCOBJM �� V Q
 CV	V DCSJDCBWWM OJ�	JHGJ MJIJGICWH �
�F> � �FJJ FJGICWH � @� @�� @ �X

� CHMW� CHZ CH JVEDW�JM IW ZCNJ ���� Q OEQ?OJ ��QHMJM � OI?	GI	?J K IBJH 
�F> GQH � J

J� GCJHID� QGGWVEDCOBJM �� IBJ � CIJ?� C QDZW?CIBV ���� 	OCHZ EQIB V JI?CGO MJIJ?V CHJM

�� IBJ HWH �J?W JHI?CJO WX ���� @ �W�JNJ? K CH ZJHJ?QD K CX OWV J OW?I WX GWMCHZ CO JV �

EDW�JM �C @J @K � CO HW DWHZJ? C @C @M @� QHM�W? � CHMW� CHZ CO JVEDW�JM �C @J @K � CO HW DWHZJ?

C @C @M @� K IBJ � CIJ?� C QDZW?CIBV CO HW DWHZJ? 
�F> @ YNJH OW K IBJ � CIJ?� C QDZW?CIBV V Q�

E?WNCMJ ?JDQICNJD� ZWWM E J?XW?V QHGJ� K JOE JGCQDD� CX IBJ GWVEDJ
 CI� WX Q GWV� CHJM GBQH�
HJD�GWMJ I?JDDCO GQH � J IWDJ?QIJM @ � BJH IBJ GBQHHJD CO �R � K � ��� � JGWVJO MCQZWHQD

� �
 
�
���	������� 
�
��� 
 � ��� ���� ��� � 
��
� ����������
 �
����� 	� ���	
�����
�
� ���
 
��
�������� ��� ����������
 �� ��� � ����	� ��������� 	
��  

��



QHM 
�F> ?JM	GJO IW Q OCVEDJ � �� � GWVEDJ
 CI� �J?W�XW?GCHZ J�	QDC�QICWH XWDDW�JM
�� IB?JOBWDMCHZ �FJJ FJGICWH � @� @��

� ���� �	�	��� ���� �� ���	�#���	 ���� �
�?WV �� @�� K CX ���� CO SHW�H K IBJ GWHMCICWHQD E?W�Q� CDCI� MJHOCI� X	HGICWH WX �

ZCNJH � CO

� �� ��� � �

���� �� � �� J
E �
� �

�� �� �� � ���� � ��� �� @��

� J?J �J BQNJ QOO	VJM IBQI � QHM � Q?J 	HGW??JDQIJM QHM K CH QMMCICWH K � � � �� � � �� �� @
RBJ 
�F> ?	 DJ CO ZCNJH ��K

�� � Q?Z V Q
��	 � �� ���

� Q?Z V CH��	 �� � ���� � �� �� @��

�BJ?J 
 MJHWIJO IBJ OJI WX QDD E WOOC� DJ NQDCM O�V�WD NJGIW?O QHM �� @�� XWDDW� O X?WV

�� @�� @ RB	O 
�F> CHNWDNJO Q �?	IJ�XW?GJ OJQ?GB WNJ? QDD E WOOC� DJ � 
 
 QHM IBJ WHJ

IBQI OQICO�JO �� @�� CO IBJ OWD	ICWH @ � DJQ?D� IBJ GWVEDJ
 CI� WX MJIJGICWH CO J
EWHJHICQD

CH IBJ DJHZIB WX � �C @J @K � � V QSCHZ IBCO IJGBHC�	J BCZBD� CV E?QGICGQD @

� ���� � ������� ����
�W? �R � GBQHHJDO K ���� CO M CQZWHQD QHM IBJ �� @�� GQH � J J
E?JOOJM QO Q OJI WX

MJGW	EDJM J�	QICWHO
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P�OJ?NJ K IBJ � WCHI DCSJDCBWWM X	HGICWH CO Q E?WM	GI WX V Q?ZCHQD DCSJDCBWWM X	HGICWHO K
IB	O �HMCHZ IBJ 
� OWD	ICWH XW? � CO J�	 CNQDJHI IW �HMCHZ IBJ 
� OWD	ICWH XW? JQGB

�6 CHMCN CM	QDD�@ � DJQ?D�K

��6 � Q?Z V Q
3���
� �� 6 ��6 �

� Q?Z V CH3���
�� 6 � � 6�6 ��

�BJ?J � CO IBJ OJI WX �L
 O�V�WDO @ � DJQ?D� IBJ 
� OWD	ICWH XW? �6 CO W�IQCHJM

�� IB?JOBWDMCHZ � 6�� 6 @ � CIB MCQZWHQD � ��� K IBJ 
� OWD	ICWH ?JM	GJO IW QH JDJV JHI�

���JDJV JHI IB?JOBWDMCHZ WX � � �� �� � @ RB	O XW? IBJ �R � GBQHHJD GQOJ K 
� MJIJGICWH CO

J�	 CNQDJHI IW Q � �� � GWVEDJ
 CI� �J?W�XW?GCHZ J�	QDC�QICWH XWDDW�JM �� IB?JOBWDMCHZ @

� �� � �� �
 ����� ��
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�H GWMJM OCHZDJ�GQ??CJ? O�OIJV O IBQI XQGJ �F� K CI CO I�ECGQD IW JVEDW� ICV J�MWV QCH

J�	QDC�QICWH �BWOJ OWXI O�V�WD JOICV QIJO Q?J IBJH 	OJM XW? O	�OJ�	JHI MJGWMCHZ @
R�ECGQDD�K IBJ �F� GBQHHJDO CH OCHZDJ�GQ??CJ? O�OIJV O Q?J ODW� D��NQ?� CHZ X?WV O�V� WD

IW O�V�WD K OW IBQI Q �
JM W? I?QGSCHZ DCHJQ? � DIJ? CO J� JGICNJ XW? J�	QDC�QICWH @ �H

W	? OGJHQ?CW K �J W�IQCH IBJ OWXI O�V�WD JOICV QIJO IB?W	ZB X?J�	JHG��MWV QCH >WEEDJ?

J�	QDC�QICWH WX IBJ �� � ?JOEWHOJ @ FCHGJ IBJ �� � ?JOE WHOJO NQ?� OCZHC�GQHID� X?WV

O	� GQ??CJ? IW O	� GQ??CJ? �QO CH � CZ @ � @�� K �J GQHHWI ?JD� WH Q OCV CDQ? � DIJ?CHZ QEE?WQGB @

�H FJGICWH � @� @� QHM FJGICWH � @� @� �J XW?V	 DQIJ OGBJV JO IW W�IQCH OWXI O�V� WD JO�

ICV QIJO �BCGB Q?J WEICV QD CH IBJ DJQOI�O�	Q?JO QHM V CHCV	V VJQH O�	Q?J J??W? OJHOJ
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?JOE JGICNJD�@ RBW	ZB JQO� IW XW?V	 DQIJ IBJOJ Q?J BCZBD� CV E?QGICGQD IW CVEDJV JHI M	J
IW IBJC? � �� � � GWVEDJ
 CI�@

L O QDIJ?HQICNJO K �J E?WE WOJ I�W GWV E	IQICWHQDD� J� GCJHI OGBJVJO XW? OWXI O�V� WD

JOICV QICWH �BCGB J
EDWCI IBJ OI?	GI	?J WX IBJ OEQ?OJ EWOI�� CHMW�JM GBQHHJD V QI?C
 @

�H FJGICWH � @� @� �J W	IDCHJ Q OCV EDJ MCNJ?OCI� J
EDWCICHZ �� ��QOJM MJGCOCWH�MC?JGIJM

JOICV QICWH OGBJVJ BQNCHZ � �� �� � GWVEDJ
 CI� �� � � � QHM CH FJGICWH � @� @� �J

W	IDCHJ Q 

 FY ��QOJM MJGCOCWH�MC?JGIJM JOICV QICWH OGBJVJ BQNCHZ Q V	GB � JIIJ?

E J?XW?V QHGJ IBW	ZB QI QH CHG?JQOJM � �� �� � GWV EDJ
 CI�@

� �� �� �	���������	� � ���
�����

� JGQDD X?WV �� @��� K JQGB � DW GS WX QH P�>
 O�OIJV GQH � J J
E?JOOJM �� IBJ NJGIW?

J�	QICWH � � ���� � 	 � @ RBJ DJQOI�O�	Q?JO ��F� JOICV QIJ XW? IBJ 	HSHW�H O�V�WDO

CH � CO ZCNJH ��

�� �3 � Q?Z V CH� ��� � � ��� ��� �� � ���� ���

�JI � � �� � ���� ��� �� � ���� �� K V CHCV C�CHZ � CIB ?JOE JGI IW �

��

� �
� �� �� �� �� � � ��� �� � �

QHM IBJ �F JOICV QIJ �QOO	VCHZ CHNJ?IC� DJ � ��� � CO

�� �3 � � � �� �� �
RB	O K IBJ �F JOICV QIW? CO J�	 CNQDJHI IW Q �J?W�XW?GCHZ ���� J�	QDC�J? @ RBJOJ OWXI
JOICV QIJO Q?J IBJH XJM IW IBJ MJGWMJ? XW? O	�OJ�	JHI MJGWMCHZ QXIJ? �BCGB IBJ BQ?M

O�V�WD JOICV QIJO Q?J W�IQCHJM @ � DJQ?D� IBJ V QCH M?Q��QGS WX IBCO JOICV QICWH IJGB�

HC�	J CO IBJ � �� � � GWVEDJ
 CI� WX CHNJ?ICHZ IBJ HWH�MCQZWHQD � � � GBQHHJD V QI?C
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RBJ DCHJQ? V CHCV	V V JQH�O�	Q?J J??W? ��

 FY � JOICV QIJ XW? IBJ 	HSHW�H O�V �

�WDO CH � CO ZCNJH �� ����
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 3� � � �
� � �

 �
�BJ?J � CO 	HGW??JDQIJM � CIB HWCOJ � � Y ��� � � � � � QHM � ��� CO SHW�H @ � �
 MJHWIJO

IBJ G?WOO�GWNQ?CQHGJ V QI?C
 � JI�JJH � QHM � QHM �

 MJHWIJO IBJ Q	IW�GWNQ?CQHGJ
V QI?C
 WX � @ RB	O K

� �
 � Y ���� �
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�BJ?J �J QOO	VJ Y ���� � � � QHM
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�BJ?J � �� MJHWIJO IBJ NQ?CQHGJ WX IBJ JDJV JHIO CH � @ RB	O IBJ �

 FY JOICV QIJ CO

ZCNJH ��

�� �

 3� � � �� �� �� ���� �� �� 	 � �� ��� �� �� @��

QHM IBJOJ OWXI JOICV QIJO Q?J 	OJM XW? O	�OJ�	JHI MJGWMCHZ @ RBJ JOICV QIJO W�IQCHJM

X?WV IBJ �

 FY JOICV QIW? Q?J V W?J ?JDCQ� DJ IBQH IBJ �F JOICV QIW? M	J IW Q�OJHGJ
WX HWCOJ JHBQHGJV JHI CHBJ?JHI IW �� J�	QDC�J?O @ �W�JNJ? QZQCH K IBJ V QCH M?Q��QGS

WX IBCO JOICV QICWH OGBJVJ CO IBJ � �� � � GWVEDJ
 CI� WX V QI?C
 CHNJ?OCWH CH �� @� � @
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QR decision direction
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QR decision direction
MMSE decision direction
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