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ÇiÈ�� � Ó"!=Ì$#iËÑÒ&%('7ÐÑË­Ò/ÌDÓHÎ[Ë*)+%,#�Í~ËÑÓRË.-0/ Î�Ï1%,2

5Ã\*:=OTC

x
\*S=K9OTIPORQ;O�S?Þ�:�Ö=Cl\‹Q;S=8YS?Þ�ÞžCl:�QTâ98TClO�:=K9L$:4\�×¶:=O;O[×¶:?6/C*×43 Q-:?8;B=C*Q�Ö�:?×PâDC65�X®ø¼C°8;C�ÞžC*8�QTS

x
:=OYS=KDC°\*:VORC­IJK
:4OTU9:=\*C

S?Þ•U/SVO;ORIP6D×PCÆ\E:=OTCEO

X
àD:VO

x 2 X
:?K~L

class(x)
:VOYQT<DC�\*×P:VOTOYQ;SÄÚ�<DIP\-<

x
6/C*×PS=KDBbO*X
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ßeK¸BVC*KDCE8;:=×‰à�Q;<DCÑ\E:=OTC7KDC*ClLÄKDS?QY6~C­: Ö=Cl\‹QTSV8EX=ø¼C°L®C�á9K9C­:�L®I¶ORQ;:?K~\�C�ÞžâDK~\‹QTIPS=K$S�Ö=C*8�:yORC*Q[S?Þ3\E:=OTCEO

x 2 X
Xb5 L®I¶OHQ-:?K9\*C

ÞžâDK9\�QTIPS=K

d : X � X ! R
OR<DSVâD×¶L�O;:�Q;IPORÞžØ¸Q;<DCÆÞžS=×P×JS�Ú�IPKDB4QHÚ�S"\*S=K9L®IJQTIPS=K~OYÞžS=8

x; y; z 2 X
�

ó=X%ß|Þ

d(x; y) = 0
à§Q;<DC*K

x
:?K~L

y
:=8TC­QT<9C�OT:=>ÅCÆSV87:=O�OTIJ>ÄIP×P:=87:=O%U/SVO;ORIP6D×PC=X

ù®X%ß|Þ

x
IPOÑ\�×PSVOTC*8YQTS

y
Q;<9:?K
IJQ7IPO%Q;S

z
à§QT<9C*K

d(x; y) < d(x; z)
X

5ÃÞžC*ÚÃ>ÄS=8;CÆ8TClOHQ;8TI¶\‹Q;IJSVK9O%:?8;C­8;CEíbâDIP8TClL¸ÞžSV8�UD8-:=\‹Q;IP\E:?×µL®I¶OHQ-:?K9\*CÆÞžâDK9\�QTIPS=K9OEX

=RIJS�EN?TBP?�Q�E(7989U(VXW$Y9ZC[]\<^_Y

d : X � X ! R
\;`baLcdI�BPe	?�Gf^OYd[TgFhi`]jka�ZXh

X
\ VlVm^_nba_o�o

x; y; z 2 X
[�gkh1Vm^_o�op^_q4\�Y�r

ZX^_Y&s_\�[]\<^_YF`�gk^_o�s

�

0 � d(x; y) < 1
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d(x; y) = d(y; x)
3Ró=XPó65

d(x; y) = 0 ( ) x = y
3HóVX ùJ5

d(x; z) � d(x; y) + d(x; z)
3HóVX õ�5

�

gFh1jka_\�n

(X ; d)
\;` ZXa_o�o�hXsRa cdI�BPe	?�G@A���DFG�I��

M�S=K~L®I¨Q;IJSVKÝó=XvùÄIP>ÄUD×JIPCEOÑQT<~:�QÑQHÚYS$\E:=OTCEO7Ú�IJQT<�L®I¶OHQ-:?K9\*C

0
:=8TC�ClíbâDIJÖ�:=×JCEKVQlX

ï

âDUD×PIP\E:�Q;CÅ\E:=OTCEO7S®\E\�âD8­IJKNU98;:=\�QTI¶\�Cy:=K9Lµà

C*IJQT<9C*8�6/CE\E:?â9OTC%S?Þ{8TSVâDK9L®IPKDB S=8iU98TCEUD8TS®\*CEO;ORIPKDB9àlQ;<DC*Ø4>Ä:tØy<9:tÖ=C�: L®I¶OHQ-:?K9\*C%S?Þ

0
C*Ö=CEK4IJÞ{QT<DC7\E:=OTCEOi:=8TC%KDS=QiQT<DCÑO;:?>ÄC=X

5ëORIP>ÄUD×PCÄ:=UDUD×PIP\E:�Q;IJSVKNS?Þ�QT<DC$M�S=K~L®I¨Q;IJSVKòóVX õ�IPO­Q;<DC"OT:tØ§IPKDB¸Q;<9:�QÆQT<9CÄOT<DSV8RQ;CEORQ°L®I¶OHQ-:?K9\*CÄ6~C*QHÚ�CEC*KNQHÚYS
U~SVIJKbQ;O°I¶OÆ:

ORQT8-:?IPB=<bQY×PIPKDC=X

ä

<9IPO�I¶O%6/CE\*:=â9OTC­Q;<DC Z�â9\*×JI¶L®Cl:?K½L®I¶OHQ-:?K9\*C°I¶O7:Å>ÄC�Q;8TI¶\°IJK

R2 X

�

Q�e	c A

5 >ÅC*QT8;IP\
L®CEU~CEK9LDOÄS=K9×JØÕSVKÕQT<DC½L®C*á9KDIJQTIPS=KÙS?Þ7Q;<DC½L®IPORQ;:=K9\�C�ÞžâDK9\�QTIPS=Kð:?K9LòKDS?QÅQT<DC½\*S=>ÄU~SbORIJQTIPS=KòS?Þ7Q;<DC½ORC*QEX•ßeK

UD8-:=\�QTI¶\�C=à®<9S�Ú�CEÖ=C*8làVQT<DC�OTC�Q

X
IPOYQ;<DC Ö=Cl\‹Q;S=8�ORU~:=\�C

Rn Ú�<DC*8;CÆCE:V\-<

x 2 X
IPO�:ÅÖ=Cl\‹Q;S=8�S?Þ�×JCEKDB?Q;<

n
�

x = (x1; : : : ; xn )

Ú�<DCE8TC

x j 2 R
ÞžS=8Ñ:=×J×

1 � j � n
XDZ[:=\-<ÁCE×JCE>ÅCEKbQEà

x j
à9IPK
QT<DCyÖ=CE\�QTSV8�IPO�8;C�ÞžCE8T8;CEL$QTS¸:VO�:ÅÞžCE:?QTâD8;C=à9:=K9L�QT<DCyÖ=CE\�QTSV8

x
I¶O�\E:?×P×JClLÄQT<DC­ÞžCE:?QTâD8;CÑÖVCE\�QTS=8lX	�°IJÖVC*K"Q;<DIPO�Ö=Cl\‹Q;S=8%L®C�á9K9I¨Q;IJSVK¸S?Þ	:4\*:VORCVàVÚYC­O;:tØyQ;<9:�Q�:yLDIPORQ;:=K9\�CÑÞžâDK9\‹Q;IJSVK$I¶O[IP>ÄU~SbORClL

6§Ø$:ÅKDS=8;>AL®C*á9KDClL�S�ÖVC*8YQT<9C Ö=CE\�QTSV8%OTU9:V\�C=X

=RIJS�EN?TBP?�Q�E :�89U VXW$Y9ZC[�\<^OY

k�k : Rn ! R+
0

\;` abENQ�e	c \ VHVm^On+a_o�o

x; y 2 Rn aOY9s

� 2 R 


[TgFh�Vm^Oo�o�^_q4\�Y
r@ZX^OY9s_\�[]\<^_Yk`

gF^Oo�s

�

kx + yk � kxk + kyk

k�x k = j� j kxk

kxk > 0
Vm^On

x 6= 0

ä

<DC$á98;ORQ4\*S=K9L®IJQTIPS=KÕI¶O4]bK9S�Ú�KÝ:=O Q;<DC

[]n \<a_Y
rOoph \�Y&h��mWkaOo�\�[�


X��°IPÖ=CEKÝ:NKDSV8T>

k�k
S�Ö=C*8

Rn à3Q;<DC¸ÞžSV×J×PS�Ú�IPKDBNL®I¶OHQ-:?K9\*C

ÞžâDK9\�QTIPS=KÁI¶O7:Å>ÅC*QT8;IP\��

d(x; y) = kx � yk

Ú�<DCE8TC

x; y 2 Rn X

ø�CÆLDC�á9KDC�:4ÞG:=>ÅIP×PØ$S?Þ•KDSV8T>"O%:?K9LÁL®I¶ORQ;:?K~\�C°ÞžâDK9\�QTIPS=K9OEX

=RIJS�EN?TBP?�Q�E��,89U>VXW$Y&Zm[]\<^_Y

k�kp : Rn ! R+
0

\;`+[�gkh

L p
ENQke_c \ V Vm^On a_o�o

p 2 R 
 p � 1 


a_Y9s

x 2 Rn �

kxkp =

0

@
nX

j =1

jx j jp

1

A

1=p

WDSV8�CE:V\-<

L p
KDS=8;>Áà§QT<DCE8TC I¶O�:Ä\�S=8;8;CEOTU~SVK9L®IPKDB

L p
L®I¶OHQ-:?K9\*CÆÞžâDK9\‹Q;IJSVKÁ>ÅC*QT8;IP\=X

=RIJS�EN?TBP?�Q�E��H8

�

gFh�VXW$Y9ZC[]\<^_Y

d : Rn � Rn ! R+ \;`b[�gkh

L p �

?<APBPDkEHGJI cdI�BPe	?�G \ V1Vm^_nRa_o�o

p 2 R 
 p � 1 


aOY9s

x; y 2 Rn �

d(x; y) = kx � ykp

qHgFhCn"h

k�kp
\;` [�gkh

L p
Y9^On����

ä

<DI¶O•ÞG:?>ÄIP×JØÅS?ÞµL®I¶OHQ-:?K9\*C%ÞžâDK9\�QTIPS=K9O[IPO�:=×POTS ]§KDS�Ú�KÄ:=O•Q;<DC

û

IPKD]=S�Ú7OT]§IDL®I¶OHQ-:?K9\*C=X

ä

<DCE8TC7:=8TCYQ;<D8TCEC7\�SV>Å>ÄSVK

p
Ö�:?×PâDClO*à

Ú�<DI¶\-<
\*S=8;8TClORU/S=K~L"QTSÄQ;<DCÆÞžS=×P×PS�Ú�IJKDB4QT<98TCEC�L®IPORQ;:=K9\�C°ÞžâDK~\‹QTIPS=K~OC�
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L 1 û

:=KD<9:�QTQ;:=K�SV8%\*I¨QHØbÔ|6D×PS§\-]�L®IPORQ;:=K9\�CJ�

d(x; y) =
nX

j =1

jx j � yj j

L 2
Z�â9\*×JI¶L®Cl:?K½L®I¶OHQ-:?K9\*C��

d(x; y) =
q

(x1 � y1)2 + : : : + (xn � yn )2

L 1 û

:?ñ�L®I¶OHQ-:?K9\*C��

d(x; y) =
n

max
j =1

jx j � yj j

ßeK
QT<DC 8;C*>":=IJK9LDC*8%S?Þ�QT<DI¶O7\-<9:=U®QTCE8�Ú�C \*S=K9OTIPLDC*8�S=K9×JØ"Q;<DC

L 1
L®I¶ORQ;:?K~\�C 6/CE\*:=â9OTC­Q;<DC KDS=Q;:�Q;IJSVK�I¶O7OTIJ>ÄUD×PCEORQÑ:?K~L$IJQ7IPO

ÞG:=ORQTCE8%QTS"\�SV>ÄUDâ®QTCÆQ;<9:?K

L 2
X
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ßeK"L®I¶OHQ-:?K9\*C%ÞžâDK9\‹Q;IJSVK"×JCl:?8;KDIPKDB9àtQ;<DC7S=6DFHCE\‹Q;IJÖVC�IPOiQTSÆá9K9LÄU~:?8-:?>ÄC�Q;C*8•Ö�:?×PâDCEO•ÞžSV8[:ÆU9:=8;:=>ÅC*QTCE8TIPé*ClL4L®I¶ORQ;:?K~\�C%ÞžâDK9\�QTIPS=K�X

ä

<DC�>ÅSbOHQ�\�S=>Ä>ÄS=K4:?UDUD8;SV:V\-<ÑQ;SÑSV6®Q;:=IJKy:7U9:?8-:?>ÄC�Q;C*8;IJéECELÆL®I¶OHQ-:?K9\*C�ÞžâDK~\‹QTIPS=KyIPO3ÞžCE:?QTâD8;C�ÚYC*IPB=<bQTIPKDB9XlWDCl:�QTâ98TC�ÚYC*IPB=<bQ-O

:?8;C°QT<DCyS=â®Q;UDâ®Q7S?Þ�QT<9CyL®I¶OHQ-:?K9\*CÆÞžâDK9\‹Q;IJSVK½×JCl:?8;KDIPKDB":?×PB=S=8;IJQT<D>"O%L®I¶OT\*â9OTOTCEL
<DCE8TCVXDø�C*IPB=<bQTClL
LDIPORQ;:=K9\�CÆÞžâDK~\‹QTIPS=K~O7:?8;C

:ÄORâ96/\*×P:VOTO%S=Þ	Q;<DC >ÄS=8;C­BVC*KDCE8;:=×/×PIPKDCE:=87L®IPORQ;:=K9\�C°ÞžâDK~\‹QTIPS=K~O*X

WDCl:�Q;âD8TC�Ú�CEIJBV<bQ;OEà3S=K9C¸ÞžS=8ÅCE:V\-<ò:�QTQT8;IJ69â®QTCVà	CE>ÅU9<9:=OTIJéEC$SVKDC
OTâD69OTC�QÅS?Þ�ÞžCl:�QTâ98TClOyS�ÖVC*8�Q;<DC
S?QT<9C*8-O*X•WDSV8�QT<9C

L 1
L®I¶OHQ-:?K9\*C=à§Q;<DC Ú�CEIJBV<bQTCEL�Ö=CE8;OTIPS=K$I¶OP�

dw (x; y) =
nX

j =1

wj jx j � yj j
3HóVX �
5

Ú�<DCE8TC

x; y; w 2 Rn XDø¼C U9×P:V\�C :4ÞžC*ÚÃ8TClOHQ;8TI¶\‹Q;IJSVK9OYS=K
QT<DC ÖVCE\�QTS=8

wj
ÞžS=8

1 � j � n
�

w = (w1; : : : ; wn )

wj � 0
nX

j =1

wj = 1

ä

<DClORC�8TClOHQ;8TI¶\‹Q;IJSVK9O
ORIP>ÄUD×JIJÞžØÛQT<9C�U98TSVB=8-:?>Ä>ÄIJKDB~X[ßeKÃ:=LDL®IJQTIPS=K3àYU/SVOTIJQTIPÖ=C�Ú�CEIJBV<VQ-O$>":=IJKbQ;:=IJK QT<DC»OTC*>":?KbQTI¶\*O�S?ÞÅ:

L®I¶OHQ-:?K9\*C°ÞžâDK9\‹Q;IJSVK½ORIPK9\�C K9C*BV:?QTIPÖ=C°Ú�CEIJBV<bQ;O�:?K~L�L®I¶ORQ;:?K~\�CEO%<~:tÖ=C°KDS¸\�×PCE:=8Y>ÄCl:?KDIPKDB9X

�

IPKDCl:?84LDIPORQ;:=K9\�C$ÞžâDK9\‹Q;IJSVK9OÅB=CEKDC*8-:?×PIJéEC"QT<9C

L 2
L®I¶OHQ-:?K9\*C$6§Ø»UD8;S?FHCE\�QTIPKDBNQ;<DC
S=8;IJBVIJK9:=×�L®I¶ORQ;:?K~\�C$ÖVCE\�QTS=84S=KbQTS¼:

×PIJKDCl:?8�69:VORI¶O

A
�

dA (x; y) = (x � y)T A (x � y)
Ú�<DCE8TC

x; y
:?8;C[\�SV×Jâ9>ÅK ÖVCE\�QTS=8-O�:=K9L

A
I¶O3:=K

n� n
UD8TS=FHCE\�QTIPS=K >":�Q;8TIJñµXE57×JQT<9S=âDBV<�>ÄSVORQ	L®C�á~KDI¨Q;IJSVK9O	S?ÞD×PIJKDCl:?83LDIPORQ;:=K9\�C

ÞžâDK9\�QTIPS=K¼Q;:=]=C4QT<DCÄOTíbâ9:=8TCÅ8;SbS=Q­S=Þ

dA (x; y)
àµÚ�CÅâ9OTâ9:?×P×JØ½IPB=K9S=8;C�QT<9CÅ8;S§S?Q°6~Cl\*:?â~ORCÅIPOÆC*ñ®U~CEK9ORIPÖ=C4QTSÁ\�SV>ÄUDâ®QTCÄ:?K~L

L®S§CEO7KDS?QÑ\-<9:=KDB=C°Q;<DC�8;C*×¶:�QTIPÖ=C L®I¶ORQ;:?K~\�CEOEXDøƒ<DCEK

A
IPO7U~SbORIJQTIPÖ=C�OTC*>ÄIJÔ|L®C*á9KDIJQTCVàDQT<9C�L®IPORQ;:=K9\�C

dA (x; y)
IPO­:ÄL®IPORQ;:=K9\�C

>ÄC�Q;8TI¶\?XDøƒ<9C*K

A
IPOYQ;<DC I¶L®C*KbQTIJQHØ$>":?QT8;I¨ñ 3

I n � n
5‹à®Q;<DC�L®I¶OHQ-:?K9\*C 8TClL®â9\�ClO�QTSÄQT<9C�OTíbâ9:=8TClL

L 2
LDIPORQ;:=K9\�C :=O�OT<DS�Ú�K��

dI (x; y) = (x � y)T I n � n (x � y)

= (x � y)T (x � y)

=
nX

j =1

(x j � yj )2

= kx � yk2

WDSV8�OT>":?×P×bQTS°>ÅClL®IPâD>¹OTIJéECELy\E:=OTC[69:VORClO*àlIJQ•I¶O�S?Þ Q;C*Ky>ÄSV8TC�C�ã¸\�IPC*KbQ•QTSÆ\�SV>ÅU9â®QTC%:?K9L4OHQ;S=8;C�Q;<DC�L®IPORQ;:=K9\�ClO36/C�QHÚYC*CEK

:?×P×µU9:=IJ8-O%S?Þ•\*:=OTCEOEX

ä

<DI¶OYÞžS=8;>"O�:"L®IPORQ;:=K9\�CÆ>":�Q;8TIJñ¸ÞžSV8%QT<DC�\E:=OTC­69:VORC

X
:?K9LÁL®I¶ORQ;:?K~\�C°ÞžâDK9\�QTIPS=K

d
X
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=RIJS�EN?TBP?�Q�E���89U �ba_[]n \��

D 2 Rm � m \;` a

�

?<APBPDFENG�I cdD$BCe_?�� \ V a_Y9s@^_Y�o 
b\ V��

D i;j = d(x i ; x j )

Vm^_n

1 � i; j � m
qHgkhmn"h

d
\;`+a@s_\;` [ a_Y9ZXh VXW$Y9ZC[�\<^OY


 x i ; x j 2 X 


a_Y&s

m
\;` [�gkh+Y�W	�
	XhCn ^ V ZXa	`Ch ` \�Y

X
�

WDSV8$L®I¶OHQ-:?K9\*CÁÞžâDK9\�QTIPS=Kƒ×PCE:?8;KDIPKDB9à[Ú�C½S=Þ QTC*K LDCE\�SV>ÄU~SbORCÁQ;<DCæL®I¶OHQ-:?K9\*C½>":�QT8;IJñÙIPKVQ;S»QT<DC¼ORC*Q$S?ÞÆ>":�QT8;I¶\�CEO

D j
ÞžSV8

1 � j � n
à•ORQTSV8TIPKDBæQT<DCÁL®I¶OHQ-:?K9\*C�Ú�IJQT<ð8TClORU/CE\�Q4Q;SæQ;<DC

j
QT<ÝÞžCl:�Q;âD8TCVXi5 ÚYC*IPB=<bQ;CELÝL®I¶ORQ;:?K~\�C
>Ä:?QT8;I¨ñÕÞžSV8ÅQT<DC

L 1
L®I¶OHQ-:?K9\*C°\E:?K
6~CÆ8;C�Ôe\�8;CE:?QTCEL$:=OP�

D =
P n

j =1 wj D j
ÞžS=8YÞžCE:?QTâD8;C°Ú�CEIJBV<VQ-O

w
X9WDSV8�:y>ÄC�Q;8TI¶\°L®IPORQ;:=K9\�C°ÞžâDK~\‹QTIPS=K3à

D
I¶O%:

OTØb>Ä>ÄC�Q;8TI¶\°>":�QT8;IJñ$Ú�I¨Q;<Áé*C*8;SVO%:=×JSVKDBÅQT<DC�L®I¶:?BVS=K9:=×‰X

�

��DFc �
�<I
A

�

�
a �.j9oph�� �

5ÛL®IPORQ;:=K9\�CYÞžâDK~\‹QTIPS=KÅÚ�IJQT<DSVâ®QiÚ�CEIJBV<VQ-O3I¶Oi:=O;OTâD>ÄCELÆQ;S°<~:tÖ=C[ÚYC*IPB=<bQ-O*àt6Dâ®Q•Q;<DC*Øy:=8TC�CEíbâ9:=×§:=K9L4KDS=K®Ô|é*CE8TS��

wj =
1
n

ÞžS=8

1 � j � n
X

�

�
a �.j9oph�� �

5ÑO�:Õ×JIPKDCl:?8¸L®I¶OHQ-:?K9\*C½ÞžâDK9\�QTIPS=K�àY:»Ú�CEIJBV<bQTCELÛL®I¶ORQ;:?K~\�C½ÞžâDK~\‹QTIPS=K \*S=K9OTI¶OHQ-O"S?Þ�:ÕL®I¶:?BVS=K9:=×�UD8TS=FHCE\�QTIPS=K

>":�Q;8TIJñ

W =
L®I¶:?B

(w)
�

dW (x; y) = (x � y)T W (x � y)
3Ró=Xvö�5

=
nX

j =1

wj (x � y)2

Ú�<DCE8TC

w
I¶O%:yÚYC*IPB=<bQYÖ=CE\�QTSV8Y:VO[ÚYC­<~:tÖ=CÑU98TCEÖbIPS=â~OR×PØ"L®CEO;\�8;IJ6/CEL�X§5Ñ×¨Q;<DS=â9B=<$>ÄSV8TCÆ\�SV>ÅU9×JC*ñ{à§ÚYC­\E:?K$SV6®Q;:=IJK
:y×PIPKDCE:=8

ÞžS=8;> ÞžSV8%QT<DC

L 1
L®IPORQ;:=K9\�CJ�

dW (x; y) =
p

jx � yj
T

W
p

jx � yj
3Hó=X �J5

=
nX

j =1

wj jx j � yj j

Ú�<DCE8TC
p

�
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ä
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<DCy8TClORâD×JQ­I¶O�Q;<9:�Q­QT<DC4L®IPORQ;:=K9\�CyÞžâDK9\�QTIPS=KN\*:=K

U/S?QTCEKbQTI¶:?×P×JØ¸IP>ÄUD8;S�Ö=CÆ\�×¶:=O;ORIJá~\*:?QTIPS=K
U~CE8RÞžSV8T>":=K9\�CVX
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<DC°\*:=OTCÑ6~:=OTCÑ<9:VO �yÞžCE:?QTâD8;CEO�Ú�I¨Q;<
ùDóC�4\E:=OTCEO�Þž8TSV> � \�×¶:=O;OTCEO7ü �?þ|X§ø¼CÆL®CE>ÅSVK9ORQT8-:�QTCÑQT<DC°C�ç{CE\�QYS=Þ3ÚYC*IPB=<bQ;O�Ú�I¨Q;<
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9

wr = (0:0646; 0:0936; 0:4283; 0:1275; 0:0466; 0:0340; 0:0826; 0:1121; 0:0109)

Ú�<DCE8TC

wu
\�SVK9OTIPORQ;OyS?Þ7âDKDIJÞžS=8;>�Ú�CEIJBV<bQ;O�:=K9L

wr
I¶O�Q;<DC$ÚYC*IPB=<bQyÖVCE\�QTS=84×JCl:?8;KDCEL»6§Ø ��C*×PIPC�Þ ÔeWÃ:=×JBVS=8;I¨Q;<D> ü õVýtþxX•5ÑO
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�

K9×JIP]=C4QT<DC¸ù�Ô

ï

\*:VORCVà/QT<DC"\*:VORClOÑ<~:tÖ=C4OT<DIJÞ QTClL
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ä

<DC�ÚYS=8;]�I¶OiB=8;S=âDU/CEL46§Ø�Q;<DC7>ÄC�Q;<DS®LÅ:=K9LÅS=6®FHCl\‹Q;IJÖVC=X �­âD8�OTâD8;Ö=CEØ�IPO�6D8TSb:=L4IJK¸O;\�SVU~C�:=K9L4QTS=â~\-<DCEO�OTC*ÖVC*8-:?×®L®IJç/CE8TCEKbQ
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� Qke	e_I �<D$B6?<Q9E

ä

<DC�\*S=8;8TCE×P:?QTIPS=K

� (X ; Y )
6~C*QHÚ�CEC*K
QHÚYSÅ8-:?K~L®S=> Ö�:?8;I¶:?6D×PCEO

X
:?K9L

Y
IPOÑL®C�á9K9CELÁ:=OP�

� (X ; Y) =
� X ;Yp
� 2

X � 2
Y

Ú�<DCE8TC
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�
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ä
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X
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X
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Y
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ä
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ï
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ï
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IPKNL®IPORQ;:=K9\�C�ÞžâDK9\‹Q;IJSVKN×PCE:?8;KDIPKDB9àDÞžCE:�Q;âD8;C�C*Ö�:?×Pâ9:?QTIPS=KÁ>ÄC�QT<9S§L9O7×PIJ]VC ��C*×PIPC�Þ[\*:=KÁ6~C4â9ORClL
QTS"á~K9L½ÚYC*IPB=<bQ;O%ÞžSV87]=CE8TK9C*×JÔ

69:VORClL$>":=\-<9IJKDClOÆü ��þxXDø�C*IPB=<bQ-O�\*:?K
6/C ×JCl:?8;KDCEL$ÞžS=87:ÅU9:=8;:=>ÅC*QTCE8TIPé*ClL¸]=CE8TK9C*×/ÞžâDK9\�QTIPS=KÁIJKÁ>4â9\-<$Q;<DC�O;:?>ÄCÆÚY:tØÄQ;<DC*Ø

:?8;C�×PCE:?8;KDClLyÞžSV8[L®I¶OHQ-:?K9\*C%ÞžâDK9\�QTIPS=K9OÑü ù��tþxX���CE\*C*KbQ[ÚYS=8;]yOT<DS�Ú7O•QT<~:�Q[BVSbS®LÄL®I¶OHQ-:?K9\*C%ÞžâDK9\�QTIPS=K">":?]VC%ÞžS=8�BVSbS®LÅ]=CE8TK9C*×¶O

ü õ�þ|X

798	��8 �

�

� BPe	DkGOBP?�E ��� I�?�� �&B6A ��e_Q9c 
 I�DFe	ENI

�

	 Q

�

I �<A

5 \�SV>Ä>ÅSVK�:=UDUD8;SV:V\-<½QTS½:=O;OTCEO;OÑQ;<DC"IP>ÅU/S=8TQ;:=K9\�CÄS=Þ[ÞžCE:?QTâD8;CEOÆI¶O°QTS½:=UDUD×PØæ:?K»:?×PB=SV8TIJQT<D>�QT<9:?QÆBVC*KDCE8;:?QTClO­ÚYC*IPB=<bQ-O

:=O­U9:=8RQÑS=ÞiQT<DCÅ>ÄS®L®C*×xX

ä

<9C4ÚYC*IPB=<bQ;O­:?8;C QT<9C*KæC*ñ§QT8-:=\‹Q;CEL
Þž8;S=> QT<9C4>ÄS®L®C*×•:?K~L½â9OTCELN:VOÑÚYC*IPB=<bQ;O7ÞžS=8­QT<DCÅL®I¶OHQ-:?K9\*C

ÞžâDK9\�QTIPS=KÁS=8%Q;S"ORCE×JCl\‹Q�ÞžCE:?QTâD8;CEOEX

���<DFA6A6?TS�IJe_A

5ìU/S=UDâD×¶:?87\*×P:VOTOTIJá9C*8YQT<9C�\�S=>ÄUDâDQTCEO%ÚYC*IPB=<bQ-O%IPOYQ;<DC

�

SVB=I¶OHQ;IP\°8;C*B=8;CEO;OTIJSVK$:?×PB=SV8TIJQT<D>ÁX

ä

<DI¶O7:?×PB=SV8TIJQT<9> :=O;ORâD>ÄClOYQT<9:?Q

QT<9C UD8TSV69:?69IJ×PI¨QHØ"S=Þ•:Ä\E:=OTC

x
6/C*×PS=K9B=IPKDBÅQTS":Ä\�×¶:=O;O

y
IPOP�

Pr (y j x; w) =
1

1 + e� w T x

Ú�<DCE8TC

w
IPOY:�ÖVCE\�QTS=8[Ú�CEIJBV<VQ-O[:=K9L"IPK9\�×Pâ9L®ClO�:y6DIP:VO*X

ä

<DC­:=×JBVS=8;I¨Q;<D>åIPO[QT8-:?IPKDCELÄâ~ORIPKDB4:yB=8-:=L®IPC*KbQ[L®ClOT\*C*KbQY:=UDUD8;SV:V\-<�X

ä

<DC ×PCE:=8TKDClL¸ÚYC*IPB=<bQ;O�:=8TC­QT<9C*K½â9OTCEL$ÞžS=8%ÞžCl:�QTâ98TC OTC*×PCE\‹Q;IJSVK
:=K9L
Ú�CEIJBV<bQ;OYIJK½:ÄL®I¶OHQ-:?K9\*CÆÞžâDK9\�QTIPS=K�X

578-OT<9:=L®Iµ:=K9L��VâD8;IPOTI¶\*:4<9:tÖ=C°:?UDUD×PIPCEL�×JSVB=I¶OHQ;IP\°8;C*B=8;CEO;OTIJSVKÄQTS"\*:VORC*Ôx69:VORClL¸\�×¶:=O;OTI¨á~\E:�Q;IJSVK$S?Þ�>ÄIP\*8TS=Ô|:=8T8-:tØ4\E:=OTCEO°üJó*þxX

ä

<DCEIJ8�SV6®FHCE\�QTIPÖ=C°ÚY:VO[Q;S¸ORCE×JCl\‹Q�8;C*×PC*Ö�:?KbQYÞžCE:�Q;âD8;CEOYÞž8;S=> :ÅÖ=CE8TØ"<DIPB=<ÁL®IP>ÄC*K9OTIJSVK9:?×�\E:=OTC­6~:=OTC=X

ä

<DC \�SV>y6DIPKDC OTC*Ö=CE8;:=×

\�×¶:=O;OTI¨á9CE8;O[IJK�:?K¸CEK9ORCE>y6D×PC=X

ä

<DCÆ\�×¶:=O;ORIJá~\E:�QTIPS=K¸:=UDUD8;SV:V\-<ÅI¶O[QTSy8;C�Q;8TIPC*ÖVCÑOTC*Ö=CE8;:=×~\E:=OTCEOiÞž8;S=>åQ;<DC°\E:=OTC769:VORC­Ú�I¨Q;<¸QT<9C

×PCE:?8;KDClL$ÚYC*IPB=<bQ;O%:=K9L�QT<DCEKÁ\*S=>ÄUDâ®Q;C°QT<DC >":�FHSV8TIJQHØ¸\�×¶:=O;O%×¶:?6/C*×xX

ä

<DC*IP8�8TClORâ9×¨Q-O�OR<DS�ÚÃ:ÄORIPB=KDIJá~\E:?KbQ�IJ>ÄUD8;S�Ö=CE>ÅCEKbQYIPK

:=\E\�âD8-:=\*Ø=X?øƒIP×¶ORSVK¸:?K9L

�

CE:?]VC�â9OTC�QT<DI¶O�>ÅC*QT<DS®LÄQ;S�>":?IPKbQ;:?IPKÄQT<9C­\*:VORC�6~:=OTC�QT<D8;S=â9B=<¸\�×Pâ9ORQTCE8TIPKDB"ü �

÷

þ|Xb@YØÄ\�×Pâ9ORQTC*8;IPKDB

:?K~L"QT<9C*K$×PCE:=8TK9IJKDB4:4OTC�QYS?Þ3ÚYC*IPB=<bQ;OEà§\*:=OTCEO�QT<9:?Q%:=8TC­Ö=CE8TØÄL®I¶OHQ-:?KbQ�Þž8;S=>åQ;<DC­U98TS=QTS?QHØ§U/CÑS=Þ�QT<DCÆ\�×Pâ9ORQTCE8Y:=8TC­8TCE>ÅS�ÖVCEL

:=O­IP8T8;C*×PC*Ö�:?KbQlX~WDCl:�Q;âD8TClO7Ú�IJQT<¼×JS�ÚìÚYC*IPB=<bQ;O°:?8;Cy:?×¶OTS¸8TCE>ÄS�Ö=CELÁ:VOÑIP8T8;C*×PC*Ö�:=KVQlX

ä

<DCEIJ8°8;CEOTâD×¨Q-OÑOT<DS�ÚYCEL
QT<~:�Q°QT<DI¶OÑ×PCE:VL

QTS":=K
IP>ÄUD8;S�Ö=C*>ÄCEKVQ%S?Þ•\�×¶:=O;ORIJá~\E:�QTIPS=KÁ:=\E\�âD8-:=\*Ø=X

Ü§âDU9U~SV8RQ�ÖVCE\‹Q;S=8•>":=\-<DIPKDClOi:?×¶ORSÆ×PCE:?8;KÅÚ�CEIJBV<VQ-O*à?\*×P:VOTOTIJÞžØbIPKDB \*:VORClO•69:=OTCEL4S=K":ÆOTC*U9:=8;:?QTIPKDBÆ<bØ§U/C*8;UD×¶:?KDC�:=O�ÞžSV×J×PS�Ú7OP�

f (x) =
ORIPB=K

(wT x + b)

Ú�<DCE8TC

w
IPO%:4Ú�CEIJBV<VQ%Ö=Cl\‹Q;S=8�:?K9L

b
I¶O%:y6DI¶:=OEX

ä

<DC°×JCl:?8;KDCEL$<§ØbU/C*8;UD×¶:?KDC°I¶OYQHØbU9IP\E:?×P×JØ"SVKDCÑQ;<9:�Q7OTC*U9:=8;:?QTClO�\E:=OTCEO�IJKbQTS

QHÚYSy\�×¶:=O;ORClOi6§ØyQ;<DCÑ×¶:?8;B=ClOHQ�U/SVO;OTIJ6D×PC7>":?8;B=IPK�X

ä

<DCÑL®Cl\�I¶ORIPS=KÄÞžâDK~\‹QTIPS=K

f (x)
IPO�QT<DC°L®I¶OHQ-:?K9\*C76~C*QHÚ�CEC*K$:y\*:=OTC7:?K~LÄQT<DC

OTC*U9:=8;:?QTIPKDB"<§ØbU/C*8;UD×¶:?KDCVà~OTS"QT<9IPOÑÞžâDK9\�QTIPS=Kæ\E:?K½IJQ;OTC*×JÞ�6~C4â9ORClLN:=O­:¸L®I¶OHQ-:?K9\*C�ÞžâDK~\‹QTIPS=K3X/5Ñ×¨Q;C*8;K9:�Q;IJÖVC*×PØ=àDQ;<DCyÚYC*IPB=<bQ-O

:?8;CÆC�ñ§QT8-:=\�QTClL$:?K~L�â~ORClL�:VO%Ú�CEIJBV<VQ-OYÞžS=87:ÄL®I¶OHQ-:?K9\*C°ÞžâDK9\‹Q;IJSVK»üJólõtþxX

� I ��I

�

DkEHGJI K,I
I

�

��DFG��

ä

<DC48TCE×JCEÖt:=K9\�CyÞžC*ClL®69:=\-]
>ÄC�Q;<DS®LDO°×JIP]=CyQT<DSbORC�ÚYCy<~:tÖ=C�UD8;C*Ö§IPS=â9OT×PØ
L®I¶O;\�â9O;ORClL½â9OTCy8;C*×PC*Ö�:?KbQÆ\*:=OTCEO­:=O7QT<DCÅ69:=OTI¶O7ÞžSV8

ÚYC*IPB=<bQ;OEX

ä

<9C*IP8�SV6®FHCE\�QTIPÖ=CÑI¶O�QTS4á9K9L$Ú�CEIJBV<VQ-O�Q;<9:�Q%6/CEORQ%OTC*U9:=8;:?QTC­8TCE×JCEÖt:=KbQ[Þž8;S=>ëKDS=KDÔx8;C*×PC*Ö�:?KbQ�\E:=OTCEOEXb5ÑUDUD×PIJClL$6/S?Q;<

IPK"QTC*ñbQY8TC*QT8;IJCEÖ�:?×3ü

÷

à§õ��bà§õ ��þ{:=K9LÄIJ>":=B=C78;C�Q;8TIPC*Ö�:?×	ü õ

÷

þ|à=Q;<DCEOTC7>ÄC�Q;<DS®LDO�:=8TC­íVâ9I¨Q;CÑU/S=UDâD×¶:?8lX=ø�C­\E:?K¸:=×POTS�\�×Pâ9ORQTC*8�QT<9C

\*:VORClOY69:=OTCEL�S=KÁ8;C*×PC*Ö�:?K9\*C°:=K9L�QT<DCEK
á9K9LÁ:ÄL®IPORQ;:=K9\�C°ÞžâDK~\‹QTIPS=K
Q;<9:�QÑOTC*U9:=8;:?QTClO[Q;<DC�\�×Pâ9ORQTCE8;OÆüvùJ�Eþ
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A

�

S®\E:?×�OTCE:?8-\-<æ>ÄC*QT<DS®LDO :=8TCÄU/S=UDâD×¶:?8ÆÞžSV8�L®I¶OHQ-:?K9\*C4Þžâ9K9\‹Q;IJSVK�×PCE:=8TK9IJKDB~X

ä

<DCÄ>ÄSVORQ \*S=>Ä>ÄS=K�S?ÞYQT<DClORC¸:=8TCÅIJQTC*8-:�Q;IJÖVC

>ÄC�Q;<DS®LDO•ORâ9\-<4:=O	<DIJ×P×JÔ|\*×JIP>y6DIPKDB~X �ÑC*8;C=àt:?K�IPKDIJQTI¶:?×§ÚYC*IPB=<bQ	ÖVCE\‹Q;S=8�IPO	âDU{LD:�Q;CELyâDKbQTIP×§QT<DCYS=6®FHCl\‹Q;IJÖVC�ÞžâDK9\�QTIPS=KÅ\�S=K§ÖVC*8;B=CEOEà

h r �

QTS7Q;<DCYU~Cl:?]ÆS?Þ9:Ñ<DIJ×P×bIJKyQT<DCYS=6®FHCl\‹Q;IJÖVCiÞžâDK9\�QTIPS=K�X

�

U{LD:?QTCEO•:=8TC[\*S=>ÄUDâ®Q;CEL CEI¨Q;<DC*8�6§Ø°QT<DCYB=8-:=L®IPC*KbQ3S=Þ®QT<DCYS=6DFHCE\‹Q;IJÖVC

ÞžâDK9\�QTIPS=KÁS=8�Ú�IJQT<Á<DCEâD8;IPORQTI¶\*OEXF��C*×PIPC�ÞHà9:VO%Ú�C L®I¶OT\*â9O;ORClL$IPKNÜ§CE\�QTIPS=K»ó=X õDà§I¶O7:Å×JS®\*:=×�ORCl:?8-\-<$>ÄC�Q;<DS®LµX



„l„ Œ�¬VcRa*ª§a*f��•aE©Eªb_;c��x_-pvcRaEg¸a*g§²"k�ª=cHp¨u|dHhE`bª"·�´���p¨oR³

�

� BPI
EHA6?<Q9ENA B6Q � I �<?�I��

ßeKÕQ;<DC ��CE×JIPC�ÞÑ:=×JBVS=8;I¨Q;<D>Áà3:½ÚYC*IPB=<bQyI¶O QT<9C�L®CEB=8;C*CÄQTSæÚ�<DIP\-<Ý:æORIPKDB=×PC"ÞžCl:�QTâ98TC$\E:?KÕ6/C$â9OTCEL�Q;SNUD8;CEL®I¶\‹QyQT<DC
\�×¶:=O;O

×¶:?6/C*×yüvù

÷

þxX�ßeKƒU98;:V\‹QTI¶\�CÁQ;<DI¶O"QTCl\-<DKDI¶íbâDC½Ú�SV8T]®OÄÚYC*×P×Ñ:?K~LÛ<9:=O"IPK9OTUDIP8TClLðOTC*ÖVC*8-:?×�C*ñbQ;C*K9OTIPS=K9OEX

ä

<DC½>ÄSVORQ�\*S=>Ä>ÄS=K

C�ñ§Q;C*K9OTIJSVK�àk��CE×JIPC�Þ ÔeWYà9C*ñbQ;C*K9L9O.��CE×JIPC�Þ•Þž8;S=> QHÚYS¸\�×¶:=O;OTCEOYQTS�ORCEÖ=C*8-:?×�\*×P:VOTOTCEOEà®Ú�<DI¶\-<N:?×P×JS�Ú7OYÞžSV87B=8;CE:?QTCE87:?UDUD×PI¶\*:?69IJ×PI¨QHØ

:?K~LÁÚ�IPL®ClORU98TCl:=LÁâ9OTC¸ü õ=ýtþ|X9�Ñ:�QT<9C*87Q;<9:?K½×PCE:=8TK9IJKDB¸:$ORIPKDB=×PC�ÚYC*IPB=<bQEà~Ú�C4\*:?KÁá~K9LN:"U9:=IJ8­S?ÞiÚYC*IPB=<bQ;O7ÞžS=87Cl:=\-<N\�×¶:=O;OP�

S=K9C¸ÞžS=84QT<9C�KDCl:?8;CEORQ4<DIJQ":?K9LÕ>ÄI¶OTOÄ\E:=OTCEO¸ü��lþ|Xi57×JQT<DSVâDB=<òÚ�IPL®CE×JØÕâ~ORClLÝ:=OÅ:N69:?Q;\-<Ù×JCl:?8;KDIJK9Bæ:?×PB=SV8TIJQT<D>Áà•:N8;CE\*C*KbQ

IJQTC*8-:�Q;IJÖVC­ÖVC*8-ORIPS=K$S?ÞH��CE×JIPC�Þ•:=\-<DIPC*ÖVCEOY\�SV>ÅU~:?8-:?6D×PC­:V\*\�â98;:V\�Ø":=O%:?K�S=KD×PIPKDC­×PCE:=8TK9C*8%:?K9L
ORâ9UDU~SV8RQ-OY8TCE>ÅS�Ö§IPKDBySVâ®QT×PIPC*8-O

ü �bölþ|X

�

AP?�E ���@e_D

�

?<I
E&BPA

�°8-:=L®IPC*KbQRÔ|69:VORClLN<DIP×J×�\*×JIP>y69IJKDBÁ>ÄC�Q;<DS®LDOEàµ]bK9S�Ú�K�:VO­BV8;:VL®IPC*KbQÆLDCEO;\�C*KbQ >ÄC�Q;<DS®LDO*à�:=8TC4QT<9C">ÅSbOHQ�\*S=>Ä>ÄS=KNÞžSV8T> S?Þ

<DIP×J×	\�×PIJ>46DIJK9B¸:?×PB=S=8;IJQT<D>ÁX®WDSV87L®IPORQ;:=K9\�CÆÞžâ9K9\‹Q;IJSVK
×PCE:=8TK9IJKDB~àbQT<DClORC >ÄC�Q;<DS®LDO7L®C*á9KDC�:=K�SV6®FHCE\�QTIPÖ=C°ÞžâDK9\�QTIPS=KÁIJK
Q;C*8;>ÄO

S?ÞµÚYC*IPB=<bQ;O[:?K9LÅQ;<DC*K$\*S=>ÄUDâ®Q;C7IJQ;O�BV8;:VL®IPC*KbQEX=5î\�SV>Å>ÄSVKÄ:=UDUD8;SV:V\-<Åâ~ORClLÄIJK¸\E:=OTC�Ô|69:=OTCEL48TC*QT8;IJCEÖ�:?×DI¶OiQ;S�á9K9LÄÚYC*IPB=<bQ-O

QT<~:�Q�\�S=>ÄUDâDQTC­:=K¸S=UDQTIP>Ä:=×~8-:?K9]bIPKDB4S?ÞµQT<9C°\E:=OTCEOEXVWDSV8�C*ñD:?>ÄUD×PC=àbB=IPÖ=C*K�:�â9OTC*8lê O�ÞžC*ClL®69:=\-]ÄS=Þ�]bK9S�Ú�K¸8;:=KD]®OiÞžSV8Y:4ORC*Q

S?ÞY\*:=OTCEOEà/Ú�CEIJBV<VQ-O­\E:?K¼6~CÅ×JCl:?8;KDCEL½QT<9:?Q°>":�Q-\-<NQ;<DCÄ8;:=KD]®O*X

ä

<DCÄC*8;8TSV87ÞžâDK9\�QTIPS=K¼IPOÆOTIJ>ÄUD×PØÁQT<DCÄO;íVâ~:?8;CELNL®IJç{C*8;C*K9\*C

6/C�QHÚYC*C*KÅQ;<DC�]§KDS�Ú�Ky8-:?KD]®Oi:=K9LyU98TClL®IP\�QTClL48-:?K9]§OEX

ä

<DI¶OiIPOi:Æ\*S=KbQTIPK§âDS=â9OEà?L®IJç/CE8TCEKbQTI¶:?6D×PCYÞžâDK9\‹Q;IJSVK�à?Ú�<DI¶\-<Ä×JCEK9LDOiIJQ;OTC*×JÞ

QTS BV8;:VL®IPC*KbQRÔ|69:=OTCEL4>ÄC�Q;<DS®LDO�ü õDó?àJ�Võtþ|X§M�S�Ø§×PC%:=K9L$M�âDKDK9IJKDBV<9:?>Ê>ÄIJKDIP>ÄIJéEC�QT<9CÑL®IJç/CE8TCEK9\�C�6/C�QHÚYC*CEK¸:Æâ9ORCE8Eê O•8-:?KD]§IPKDB

S?ÞY:$OTC�QÆS?Þ�8;C�QT8;IPC*Ö=ClLN\*:VORClO7ÖVC*8-ORâ9O7QT<DSbORCÄ\�SV>ÄUDâ®QTClLNÚ�IJQT<¼âDKDIJÞžS=8;> ÚYC*IPB=<bQ-O*X

ä

<DCÅIPL®Cl:¸I¶O­QTS$>":=]=C�Q;<DCÄORIP>ÄIJ×¶:?8;I¨QHØ

Ú�IJQT<�Ú�CEIJBV<VQ-OÆ:=O°L®I¨ç{C*8;C*KbQÆÞž8;S=> âDKDIJÞžS=8;> ÚYC*IPB=<bQ;OÆ:=O°U/SVO;ORIP6D×PC=Xµ@YØNOT:tÖ§IPKDB¸Q;<DCEOTCÄÚ�CEIJBV<bQ;OÑÞžS=8ÆIJK~L®IJÖ§I¶L®â9:=×iâ9ORCE8;OEà{:

\�â~OHQ;S=>ÄIJéECELÙ\*:=OTC$6~:=OTC$I¶OÅ\*8TCl:�Q;CEL üPó=ó�þxX•øƒIJQT<Û:¼OTIJ>ÄIP×P:=8T×PØ»S=6®FHCl\‹Q;IJÖVC¸ÞžâDK9\�QTIPS=K�à[Ü®<DIJâ

hm[ aOo �

IJK9\*S=8;U~SV8;:?QTC¸×PCE:=8TK9CEL

ÚYC*IPB=<bQ;OÅ:=OÅ:½á98-ORQÄORQTCEUòIPKÝQT<9C*IP8Ä\E:=OTC$69:VORC�>":?IPKVQ;C*K9:=K9\�C�UD8;S§\*CEO;O$ü �bùtþxX

ä

OT:=KDB

hC[ a_o �

á9K9LòÚ�CEIJBV<VQ-O�Q;<9:�QÄIPK9L®â9\*C

:NBVS§S§LÙ\�×Pâ9ORQTC*8;IPKDBNQ;SæCELDI¨QÄQT<9C
\E:=OTC$69:VORCVX

ä

<DC
S=6DFHCE\‹Q;IJÖVC$I¶O4QTS�IJ>ÄUD8;S�Ö=C$\*×Jâ~OHQ;C*8Ä>ÄC�QT8;I¶\*OÅORâ9\-<ð:=O4IJKbQ;8;:?Ô|\*×Jâ9ORQTCE8

L®I¶OHQ-:?K9\*CR3žQTIPB=<bQTK9CEO;OÑS=Þ�QT<DCÄ\�×Pâ9ORQTCE8X5yü ���tþ|X

ä

<9C4SV6®FHCE\�QTIPÖ=C�Þžâ9K9\‹Q;IJSVKæÞžSV8­SVU®QTIP>ÄIJél:�QTIPS=K¼>ÄIJKDIP>ÄIJéECEO­QT<9CÅL®IJç{C*8;C*K9\*C4IPK

QT<9C S=6®FHCl\‹QTIPÖ=CÆÚ�IJQT<Á×PCE:?8;KDClL$ÚYC*IPB=<bQ;OYÖVC*8-ORâ9O�Q;<DC�ORC*Q7S?Þ�âDKDIJÞžS=8;>AÚYC*IPB=<bQ;OEX

�

Q9E ���@e	D

�

?�I�E&B 	 I�B��HQ

�

A

ßeKæÜ§Cl\‹QTIPS=KÕóVX �~àDÚYC�C�ñD:?>ÄIPKDCEL½:ÄK9S=K®Ô|B=8-:=L®IPC*KbQÑ:=UDUD8;SV:=\-<�QT<~:�QÑSVU®QTIP>ÄIJéECEOÑ\*×P:VOTO7UDâD8;I¨QHØ�üJó_�Eþ|X �7CE8TC�QT<DC�ÚYC*IPB=<bQ-O7:?8;C
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