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?CIEA?POJA?GE GM @IK JEA?O MIJABNI@ JEC CGOBK IEA OHB @Q
AIN@ ?E J >IAINGLIEIGB@ AIRA OGHHIOA?GE S =>I K IA>GCGHQ
GLD ?@ TJ@IC BUGE IEOGC?EL A>I CJAJ B@?EL HGV NJEW EGEQ
EILJA?FI KJAN?R MJOAGN?XJA?GE JHLGN?A>K @ AG UNI@INFI
EJABNJH CJAJ EGEQEILJA?F?AD JEC A>B@ JFG?C @BTANJOA?FI
TJ@?@ FIOAGN JEC IEOGC?EL ?EAINJOA?GE@ UNI@IEA ?E AIO>Q
E?YBI@ @BO> J@ UN?EO?UJH OGKUGEIEA JEJHD@?@ S ZGK I IRQ
?@A?EL EGEQEILJA?FI K JAN?R MJOAGN?XJA?GE AIO>E?YBI@ JNI
NIF?IVIC JEC @GK I EIV GEI@ JNI UNGUG@IC S [BKIN?OJH
IRUIN?K IEA@ JNI NIUGNAIC GE A>I B@I GM J >DTN?C [\]
JHLGN?A>K AG UNGCBOI J UJNA@QTJ@IC JUUNGR?K JA?GE GM
J @UJN@I AINK QTDQCG OBK IEA K JAN?R S =>I NI@BHA?EL TJQ
@?@ FIOAGN@ JEC K JAN?R UNG^ IOA?GE OJE TI B@IC AG ?CIEQ
A?MD BECINHD ?EL @IK JEA?O MIJABNI@ _AGU ?O@` JEC CGOBK IEA
OHB@AIN@ GM A>I OGNNI@UGEC?EL AIRA OGHHIOA?GE S

a bcde:f8 g AIRA K ?E?EL h EGEQEILJA?FI K JAN?R MJOQ
AGN?XJA?GE h OHB@AIN?EL h C?K IE@?GE NICBOA?GE h @IK JEA?O
MIJABNI ?CIEA?P OJA?GE S
i jk9:efl<9mek
[GEQEILJA?FI KJAN?R MJOAGN?XJA?GE _[\]` >J@ NIOIEAHD
TIIE @>GVE AG TI J FIND B@IMBH AIO>E?YBI ?E JUUNGR?K JAQ
?EL >?L> C?K IE@?GEJH CJAJ V>INI A>I CJAJ JNI OGKUN?@IC
GM EGEQEILJA?FI OGKUGEIEA@ S nE J @IK ?EJH UJUIN UBTQ
H?@>IC ?E o pqrst uvwx h yII JEC ZIBEL UNGUG@IC A>I ?CIJ
GM B@?EL [\] AIO>E?YBI@ AG PEC J @IA GM TJ@?@ MBEOQ
A?GE@ AG NIUNI@IEA ?K JLI CJAJ V>INI A>I TJ@?@ MBEOA?GE@
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IEJTHI A>I ?CIEA?POJA?GE JEC OHJ@@?POJA?GE GM ?EAN?E@?O
µUJNA@¶ A>JA K JWI BU A>I GT^ IOA T I?EL ?K JLIC TD KBHQ
A?U HI GT@INFJA?GE@ S =>ID @>GVIC A>JA [\] MJO?H?AJAI@
A>I JEJHD@?@ JEC OHJ@@?POJA?GE GM CJAJ MNGK ?KJLI GN
@IE@GN JNA?OBHJA?GE CJAJTJ@I@ KJCI BU GM ?K JLI@ @>GVQ
?EL J OGKUG@?AI GT^ IOA ?E KJED JNA?OB HJA?GE@ h UG@I@ h GN
GT@INFJA?GE F?IV @ S =>ID JH@G MGBEC [\] AG TI J B@IMBH
AGGH ?E AIRA CJAJ K ?E?EL S nE A>I UJ@A MIV DIJN@ h @IFINJH
UJUIN@ >JFI C?@OB@@IC [\] AIO>E?YBI@ JEC @BOOI@@MBH
JUUH?OJA?GE@ AG FJN?GB@ CJAJTJ@I@ V>INI A>I CJAJ FJHBI@
JNI EGEQEILJA?FI h I SL Sh u· h ¸ h ¹ h vº h v» h v¼ h v½x S

\GNI LIEINJHHDh K JAN?R MJOAGN?XJA?GE AIO>E?YBI@ ?E
CJAJ K ?E?EL MJHH BECIN A>I OJAILGND GM FIOAGN @UJOI
K IA>GC@ S ¾IND GMAIE CJAJTJ@I@ GM ?EAINI@A HIJC AG J
FIND >?L> C?K IE@?GEJH K JAN?R NIUNI@IEAJA?GE S yGVQ
NJEW MJOAGN?XJA?GE@ EGA GEHD IEJTHI A>I B@IN AG VGNW
V ?A> NICBOIC C?K IE@?GEJH KGCIH@ h A>ID JH@G GMAIE MJO?HQ
?AJAI KGNI I¿ O?IEA @AJA?@A?OJH OHJ@@?POJA?GE h OHB@AIN?EL
JEC GNLJE?XJA?GE GM CJAJ h JEC HIJC AG MJ@AIN @IJNO>I@
JEC YBIN?I@ MGN UJAAINE@ GN ANIEC@ h I SL Sh ÀINNDh ÁNK J ÂO h
JEC ÃI@@BU u»x S ÄIOIEAHDh ÅB IA JH uv¸x CIKGE@ANJAIC
A>JA [\]QTJ@IC ?ECIR ?EL GBAU INMGNK @ ANJC?A?GEJH FIOQ
AGN @UJOI JUUNGJO>I@ AG ?EMGNK JA?GE NIAN?IFJH _@BO> J@
HJAIEA @IK JEA?O ?ECIR ?EL` MGN CG OBK IEA OHB@AIN?EL GE J
MIV TIEO>K JNW AI@A OGHHIOA?GE@ S

[\] ?@ J FIOAGN @UJOI K IA>GC AG GTAJ?E J NIUNI@IEQ
AJA?GE GM CJAJ B@?EL EGEQEILJA?F ?AD OGE@ANJ?EA@ S =>I@I
OGE@ANJ?EA@ OJE HIJC AG J UJNA@QTJ@IC NIUNI@IEAJA?GE TIQ
OJB@I A>ID JHHGV GEHD JCC?A?FI h EGA @BTANJOA?FI h OGK Q
T ?EJA?GE@ GM A>I GN?L?EJH CJAJ S =>?@ ?@ ?E OGEANJ@A AG
AIO>E ?YBI@ MGN PEC?EL J NICBOIC C?K IE@?GEJH NIUNI@IEAJQ
A?GE TJ@IC GE @?ELB HJN FJHBI CIOGKUG@?A?GEQADU I K IA>Q
GC@ @BO> J@ UN?EO?UJH OGKUGEIEA JEJHD@?@ _ÆÇÈ` uvvx S
ÉEI K J^ GN UNGTHIK V ?A> ÆÇÈ ?@ A>JA A>I TJ@?@ FIOQ
AGN@ >JFI TGA> UG@?A?FI JEC EILJA?FI OGKUGEIEA@ h JEC
A>I CJAJ JNI NIUNI@IEAIC J@ H?EIJN OGKT?EJA?GE@ GM A>I@I
FIOAGN@ V ?A> UG@?A?FI JEC EILJA?FI OGI¿ O?IEA@ S nE K JED
JUUH?OJA?GE@ h >GVIFIN h A>I EILJA?FI OGKUGEIEA@ OGEANJQ
C?OA U>D@?OJH NIJH?A ?I@ S nE UJNA?OBHJN h AINK MNIYBIEO?I@
?E AIRA K ?E?EL JNI EGEQEILJA?FI S nE A> ?@ UJUIN h VI @BNQ
FID @GK I UGUBHJN OGKUBAJA?GEJH JUUNGJO>I@ _JEC A>I?N
OGKUHIR ?A?I@` MGN [\] ?E A>I OGEAIRA GM CGOBK IEA OHB@Q
AIN?EL JUUH?OJA?GE@ h JEC CIKGE@ANJAI A>I B@I GM J ÊtË
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K JAN?R 
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CJA?EL J NGV GM � h VI BUCJAI A>I OGNNI@UGEC?EL OGHBKE
GM � S \ JAHJT UINMGNK @ VIHH V ?A> A>I@I OGKUBAJA?GE@ S
nE A>I ?KUHIK IEAJA?GE h J @K JHH U G@?A?FI YBJEA?ADh @JD A>I
@YBJNI NGGA GM A>I K JO>?EI UNIO?@?GE h @>GB HC TI JCCIC
AG A>I CIEGK ?EJAGN@ ?E A>I JUUNGR ?K JA?GE@ GM � JEC �
JA IJO> ?AINJA?GE @AIU S 7I B@I J UJNJK IAIN DE F 2 vºGH
?E GBN \ JAHJT OGCI@ MGN A>?@ UBNUG@I S

nA ?@ GMAIE ?KUGNAJEA AG EGNKJH?XI A>I OGHBKE@ GM
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EGNKJH?XI A>I OGHBKE@ GM A>I TJ@?@ K JAN?R � JA IJO>
?AINJA?GE S nE A>?@ OJ@I VI JNI GUA?K ?X?EL GE J BE?A
>DUIN@U>INI h J@ A>I OGHBKE FIOAGN@ GM � JNI I�IOA?FIHD
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EGNKJH?XJA?GE S
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K ?EGN KGC?POJA?GE GM � h GN IH@I ?M � ?@ PRIC h A>IE MBNA>IN
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yII JEC ZIBEL uv»x UNGFIC A>JA BECIN A>I \\ BUQ
CJAI NBHI@ A>I C?@AJEOI )
 � � � )*+ ?@ KGEGAGE?OJHHD
EGEQ?EONIJ@?EL S nE JCC?A?GE ?A ?@ ?EFJN?JEA ?M JEC GEHD ?M� JEC � JNI JA J @AJA?GEJND UG?EA GM A>I GT^ IOA?FI MBEOQ
A?GE _w Sv` S ]NGK A>I F?IVUG?EA GM EGEH?EIJN GUA?K ?XJQ
A?GE h A>I JHLGN?A>K OJE TI OHJ@@?PIC J@ J C?JLGEJHHDQ
@OJHIC LNJC?IEA CI@OIEA K IA>GC u¸x S yII JEC ZIBEL
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?ECIU IECIEA MIJABNI @BT@UJOI@ TD �DF �JN?EIE JEC �GDIN
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