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��Y!P�U�nVYCQ[dTP��-S]dTY�d�`,Y!�c`,Y�U j-� Y�U j U j]� U�f � Y�\�PR^�S]�
YCn j ��fqd�P j UcS]\��;SV^C^�YC�eYC\�S]dTP j U��2��`cP�Q��c`,Y�U j-� Y�U j U
PRQ2S�QTP � �,��Y!^ j UcQTYC�7f,YCUc^�Y jV� U�f � YC\TPR^�SV�cS]UcSV�e�qQTP�Q
jV� dT`,YX�,\ jV� S � P��ePedTP�YCQ j]� Y�n j �en�P�U,�LP�UcpqYC�?YCUcpqY�U7d
�cSV\[d_Q j]� S�^ j-� �c�eY���Q[�qQ[dTY � P�U�d�`,Y��,\�YCQTY�Uc^�Y
jV� YCn j �efqd�P j UcS]\���YC� j ^_`cQC����`cYLY�� j ^_` � YZ^_`cSD�
U,PRQ � SV�e� jD� Q�dT`,Y�U,Y � ����YCn j �en-YCp�Q1d�\Tfc^�dTf,\�Y�d j
� YC^ jV� Y��cS]\Td j]� d�`,Y j nVYC\�SV�e��QT�qQ1d�Y � p,YCQTPe�-U jV�
SV�e��Y���Y � YCU-d_Q jV� dT`cY�� j �,fc��S]dTP j U�����YXpqY � j Uq�
Q[dT\_SDd�YCp�dT`cS]d2d�`,P�Q2�,`,YCU jV� Y�U j U�U j d j U,����Y��qP�Q[d�Q
P�UL\�YCS]�:Y�n j �en�P�U,�=QT��Q[dTY � Q�r � fqd|dT`cS]d!Y�n j ��fqdTP j Uq�
SV\T�¡S-^�^�YC�eYC\�S]dTP j U�p � SV\ � Q¢d�`,Y��V\ j f,� � YC^_`cSVU,PRQ �
�£j \"Q j-� Y�^ jV� �,��Y���Q[dT\�fc^¤d�f,\�YCQC�

¥?57¦¨§�©?BD.¢ª-« Y�n j ��fqdTP j UcSV\T�XpqYCQTP��VU�r?U7f � YC\TPR^�SV��Y�n j ��fqdTP j U,�
S]\��;S-^�^�YC�eYC\�S]dTP j U
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abU�Q[dTfcp,�7P�U,�=YCn j �en�P�U,�=Q[�qQ[dTY � QCr � Y¡`?S³nVY j-� Q[YC\Tn-YCp�Q jV� Y
P�U-d�Y�\�YCQ[dTP�U,��S]Ucp´dT`�fcQ � SV\�µ@SVQ � S]\�S-Q�dT`,YZQ[Y�S]fqd�` j \_Q S]\�Y
S � S]\�YZ¶Jf,Ucp j ^�f � Y�U7dTYZp*Y�·¸YC^�d�Q jV� dT`,Y�Y�n j �ef,dTP j UcSV\T�=�c\ j �
^�YZQTQC� �¹Y�`?S³nVY�f,UcpqYC\�Q[d j�j pLd�`,YCQTY�Y�·¸YC^�d�QºP�U�dTY�\ � Q j]� S
\_SDdT`cY�\ºQ[P � �,�eY QTP � f,��S]dTP j U*d�`cSDd � SVQ j \�Pe�-PeUcSV�e����PeU7d�Y�UcpqYZp
d j Y��q�,� j \�Y�dT`cY�pqYCnVY�� j � � YCU7d j]� ^ jV� �cS]\Td � YCU-d_Q_»ºPeULYCn j �
��fqdTP j UcSV\T��QT�qQ1d�Y � Q��(��`,Y�pqY�n-Y�� j � � Y�U7d j]� d�`,YCQTYt^ jV� �cSV\[dT�
� Y�U7d�Q#QTY�Y � YZpXd j=� Y�S;UcSDd�f,\�SV��\�YCQTf,�¼d j]� dT`cY�Y�n j ��fqdTP j U,�
S]\��#�,\ j ^�YCQ�Q�r³SVQ:Y��q�?YZ^¤d�YCp¨��½ jD� Y�n-Y�\Zr � Y2U j dTPR^�YCp�dT`cS]d:dT`cY
Y�n j ��fqdTP j U?S]\��¡Y�·¸YC^�d j]� ^ j-� �?S]\Td � Y�U7d�SV�eP�¾CS]dTP j U Q[YCY � YCp�d j
pqPe·EYC\ � P�p,Y�����pqYC�?YCUcpqP�U,� j U�dT`,Y � S³��PeU � `,PR^_`;d�`,Y¡^ j-� �
�cSV\[d � YCU7d�Q � Y�\�Y��,f,d�d j �-Y�d�`,Y�\ZrJSVUcp�dT`,Y � S³�¿PeU � `,PR^_`
dT`cY;P�UcpqP�n7PRpqfcSV�JYCn j �efqd�P j UcS]\����cPeYZ^�YCQ�P�U-d�Y�\_SV^�d � P¼d�`´YZSV^_`
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j d�`,Y�\Z��ã j \TY j nVYC\Cr?dT`,Y YCn j ��fqd�P j UcS]\��XdTP � Y�pqPRp¹U j d�Q[YCY �
d j P�Uc^�\TYZSVQTY#QTPe�-U,Peä?^�SVU-d��e� � `,Y�U*^ j-� �cS]\Td � Y�U7d_Q � YC\TYºU j d
fcQTYCp¨r?^ j U7d�\�SV\T��d j�j f,\�Y��q�EYC^¤d_SDd�P j UcQ��
��`,PRQ�S]�,�cSV\TYCU7d¢^ j U-d�\�S-pqPR^¤dTP j U j]� ^ jV� � j U�QTY�UcQTY � SVQ¢nVYC\T�
P�U-d�\TP��VfcPeU,�?���H`�� �tj f,�Rp�dT`,Y Y�n j ��fqdTP j U?S]\���dTP � Y U j d�PeUq�
^�\�YCS-Q[Y � SV^¤d j \�P�SV�e��� � `,Y�U´dT`,Y�^ j-� �c�eY���Ped1� j]� pqYCn�P�^�YCQ�PeUq�
^�\�YCS-Q[YZp¨r � S]l�P�U,�v^ j-� �?S]\Td � Y�U7d�Q´S]UåPeU?^�\�YCSVQTP�U,�V���NP � �
� j \Td�S]U7d*�cSV\[d j]� dT`cY¿Y�n j �ef,dTP j UcSV\T�H�,\ j ^�YZQTQ_æ�m"UcQ � Y�\T�
P�U,��d�`,P�Q��7f,YZQ1d�P j UN�eYZpvd j S]UçPeU�n-YCQ[dTP��-SDd�P j U j]� S��,`,Y��
U j-� YCU j U � Y"U jD� ^�SV�e��è?éqê ë�ì¤íGî_ïDð¨ë�ñDòDð¼éqó@íGò]èEïDì¤ô ïVî_î_ë�ð�ë�ìTï]õ
óöíGòDè¹µ i!÷ m|¶ � `,PR^_` P�Q&dT`,Y�d j �,PR^ jV� d�`,P�Q2�cS]�EY�\Z����`,P�Q&�,`,Y��
U j-� YCU j U:rqPeU,`cY�\_S]U7dtP�U�U,YCSV\T���=S]���¸Y�n j ��fqdTP j UcSV\T�=QT�qQ1d�Y � QCr
PRQ(S!� j �,f,�RSDd�P j Uq� � SVQTYCpº�,`,YCU jV� YCU j U � `,P�^_`�Y � Y�\��VYZQ j Uc�e�
P�U��RS]\��VY�YCn j �efqd�P j UcS]\���Q[�qQ[dTY � QC�ø��`,Y j nVY�\_S]���!Y�·EYZ^¤d�P�Q
dT`cY�pq\_S � SDd�P�^;PeU?^�\�YCSVQTY�P�U�dT`cY;Y�n j ��fqdTP j U?S]\��¹QT�?YCYCp jV� S
�cSV\[d�P�^�f,��SV\#QT�qQ1d�Y � r¨��PeYC��p,PeU,��S]U¹Y�n j ��fqdTP j UcSV\T��dTP � Y�dT`cS]d
S]�c�,\ j SV^_`,YZQ�S¹�eP�U,YZS]\ \TYC��S]dTP j UcQT`,P�� � PedT`�dT`,Y*QTf �ùj]� PeUq�
pqP�n�P�pqf?S]��Q1d�Y��cQCú¸Y�n j ��fqdTP j UcSV\T��dTP � YCQC��k|Uc^�Y�f,Ucp,Y�\_Q1d j7j p¨r
i!÷ m � S³� � YC^ j-� Y¡S]U*P � � j \Td�SVU7d"�cS]\Td j]� S]\TdTPeä?^�PRS]�¨YCn j �
��fqdTP j UcSV\T��pqYCQTPe�-U��
��`,PRQ"�cSV�?YC\"d_S]lVYZQ"S�äc\_Q1d|� j�j lXSDd i|÷ m��c��Y�Y��q�,� j \�YºdT`cY
Y�n j ��fqdTP j U j]� S�U�f ��� Y�\ jV� \�Y��RSDd�YCp�pqYCn7PR^�YZQ�rJdT`cY*Y�n j �ef,�
dTP j U jV�J� `,PR^_` � S³� � Y�fcQTYCp¹d j �c\ j-� Y d�`,Y�Y�·¸YC^�dTP�nVY�UcYCQ�Q
j]�"i|÷ m¡�(��`,Y=\�Y � S]P�UcpqYC\ j]� d�`,Y;�cSV�?YC\¡PRQ j \��-SVU,P�¾�YCp�S-Q
�£j ��� jD� Q « {�YZ^¤d�P j U g p,YCQ�^�\�P � YCQ#d�`,Y=Y�n j ��fqdTP j U?S]\��LSV^�^�Y���Y�\T�
SDd�P j U¹�c`,Y�U j-� Y�U j U�SVUcp�{qYC^¤d�P j U¿ûXp,YCQ�^�\�P � YCQ j f,\¡Q[P � f,�
�RSDdTP j U�S]U?p�p,S]d�S � YL^ j ����YC^¤d�YCp�S]Ucp�S]U?S]���7¾CYCp � \ j-�ùj fc\
QTP � f,��S]dTP j U��
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������LPRQ�S�UcS]dTf,\_S]�V�,`,Y�U jV� Y�U j U
� `,YC\TY � � dT`,Y Y�n j �ef,dTP j U j]� Så� j �,fc��S]dTP j U QT�?YCYCp,Q�f,�
dT`c\ j f,�V`HS¿QTY�\�PeYZQ j]� Y�� j ^_`cQC�vk � d�Y�U�dTP � YCQCr � P¼d�`,P�UHPeUq�
pqP�n�P�pqf?S]�RQ�PeU�S�� j �cf,��S]dTP j U�r�SVp,n³SVU7d�S]�-Y j fcQ � YCSDd�f,\�YCQ � P��e�
S]\�PRQ[Y-��k|nVYC\�QTY�nVYC\�SV��P¼d�Y�\_SDd�P j UcQ j]� d�`,Y=� j �,f,�RSDd�P j U�ú Q¡pqY��
nVYC� j � � Y�U7dCr j dT`,YC\¢P�UcpqP�n�P�pqf?S]�RQ � PedT` j fqd¢dT`,YtP � �,\ j nVY � Y�U7d
� P��e�qSV^C�7f,Pe\�Y&d�`,Y�SVpqnDS]U7d_S]�VY j fcQ¨dT\_S]Ped jV� dT`cS]d j U,Y2P � �,\ j n-Y
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 ¢P��Vfc\TY w « {,^_`,Y � SDd�P�^CQ j]� S]U�Y�� j ^_`��

P�UcpqP�n7PRpqfcSV�@�#��`,PRQ|pqYCnVYC� j � � Y�U7d j]� d�`,Y�� j �cf,��S]dTP j ULPRQ|\TY��
� Y�\�\�YCp;d j SVQ�SVUXYC� j ^_`��
s j U?Q[PRpqY�\�SL� j �,fc��S]dTP j U � PedT`�SVU¿PeU7d�P�SV�tQ[d�S]dTY jV�"! P �¹abU
dT`cP�Q�� j �,f,�RSDd�P j U�r|SV�e�!dT`,Y�PeU?pqPen�PRpqfcSV��QXQ1d_S]\Td � PedT`�S�ä,d[�
U,YZQTQ�QT^ j \�Y j]�$#&%�#('*) ����`,\ j f,�-`¿\�SVUcp jV� � fqd_SDd�P j UcQ�r
S]U�PeUcp,Pen�PRpqfcS]� � PedT`�S=ä,dTU,YZQTQ#Q�^ j \�Y jV��#,+.-/# r -/#0'1)
S]�c�?YZS]\_Q��32tYC^CS]fcQTY�dT`,PRQ�P�UcpqP�n7PRpqfcSV�@ú Q¡Q[dT\�fc^¤d�f,\�Y�P�Q�^�� j Q[YC\
d j dT`,YXpqYCQTP�\TYZp¿Q1d_SDdTY-r�P¼d�P�Q�fcQTYCp�d j �,\ j �cSV�-SDd�Y dT`,\ j fc�V`
dT`cY�� j �,f,�RSDdTP j U:rcY���P � P�UcS]dTP�U,� dT`,Y¡QTf,\�\ j f,UcpqP�U,� P�UcpqP�n7PRpqfq�
S]�RQ � P¼d�`;S�ä,d�U,YCQ�QtQT^ j \�Y j]�4# � ÷ Q�Q[YCU-d�P�SV�e����dT`,PRQ2�c\ j ^�YZQTQ2P�Q
dT`cY¡Y�� j ^_`�d�`cSDd j ^C^�f,\_Q � PedT`,P�U�dT`cY¡� j �,f,�RSDd�P j U��J��Y � P��e�
QTY�Y�d�`cSDdJS�Q[YC\TP�YCQ jV� dT`,YZQ[Y!Y�� j ^_`?Q2^�SVfcQTY�dT`,Y#Q[�EY�YZp j]� dT`cY
Y�n j ��fqdTP j U j ^�^�f,\TP�U,��P�UXdT`,Y¡� j �cf,��S]dTP j UXd j P�Uc^�\TYZSVQTYVr�dT`�fcQ
Y�n j ��fqdTP j U?S]\��=SV^�^�Y���Y�\_SDd�P j U;S]�,�EYCSV\�QC�
��`,PRQ"�,\ j ^�YZQTQ�\�Y��EYCS]d�Q�f,U7d�Pe�:dT`,Y¡� j �cf,��S]dTP j U*\�YCS-^_`,YCQ ! U r
� `,YC\TYºU�P�Qtd�`,Y¡pqYZQ[P�\TYZp�Q[d�S]dTY jV� S]U�P�UcpqP�n�P�pqf?S]�ö�
÷ S-^_`�P�UcpqP�n7PRpqfcSV�@r i r�dT`?SDd P�Q SL�?S]\Td jV� dT`,YX� j �,f,�RSDd�P j U
`cS-Q!S �,\ jV� S � P��ePed1�Vr�5�6 � `,YC\TY=w/7*897*:�r j]� pqYCnVYC� j �,PeUc�=S
� Y�U,Y�ä?^�PRS]�7dT\_S]Ped � `,P�^_`�`,Y����cQ(P�U¡dT`cYJP�UcpqP�n�P�pqf?S]�öú Q�QTf,\Tn�P�nDS]�ö�
a � dT`cY=�,\ jV� S � Pe��Ped1��PRQ�Q � S]���@r�S]Ucp � SVU7��P�UcpqP�n7PRpqfcSV��Q�S]\�Y
P�U�d�`,Y¡� j �,fc��S]dTP j U�r j U,Y � Pe�-`7d"Y��q�?YZ^¤d"d�`cSDd�d�`,Y�d�P � Y �£j \
Y�n j ��fqdTP j U j]� S�Q[P�U,�-�eYºf,U,Ped � P��e� � Y��VP�nVYCU � �
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��`,PRQ=d�P � Y¹P�Q �£j \�S´Q[P�U,�V��Y�^_`cSVU,�VY�PeUcQ[dTYZSVp jV�¡� f,�edTP��,��Y
^_`cSVU,�VYZQ��? j \ � f,�edTP��,��Yº^_`?S]U,�-YCQtPeU�dT`cYºQ�S � YºP�UcpqP�n7PRpqfcSV�@r
dT`cY�dTP � Y�Y��q�?YZ^¤dTYZp¡d j äcUcp�dT`cY�SV�,�,\ j �,\�PRSDdTYtY�n j ��fqdTP j U?S]\��
Q[dTY��¿µ@S�UcY � Y�� j ^_`E¶tP�Q
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��`,Y"\�YCQTf,�ed �tj f,�Rp � Y!dT`,Y"dTP � Y|\TYZ�7f,Pe\�YCp � Y �£j \TY � Y!^ j f,�Rp
Y��q�EYC^�d!d j äcUcp*S=QTPeUc�V��Y¡PeU?pqPen�PRpqfcSV�:Y��q`,P � PedTP�U,��SV�e� j]� dT`cY
^_`cSV\�S-^¤dTYC\TPRQ[dTPR^�Q�P�U;�7f,YCQ[dTP j U:�(��`,Y|U�f ��� Y�\ j]� P�UcpqP�n7PRpqfcSV��Q
\�YC�7f,P�\TYZpLP�U j \�p,Y�\#d j �VYCU,Y�\_SDd�Y�S�QTPeUc�V��Y j U,Y �Jj f,�Rp¹SV��Q j
� Y j]� dT`,Y�QTS � Y j \�p,Y�\¡SVQ�dT`,Y�d�P � Y ; ��m!Q�S]U�Y��,S � �,��YVr
P � d�`,Y�\�Y � YC\TYXäcn-YLpqPe·EYC\TYCU-d;^_`?S]\_SV^¤d�Y�\�P�Q[dTPR^�QCr&YZSV^_` � P¼d�`
S��,\ jV� S � P��ePed1� j]�#j ^�^�fc\T\_S]Uc^�Y j]� x,��wVr&d�`,Y�U�d�`,Y*U�f ��� Y�\
j]� P�UcpqP�n�P�pqf?S]�RQ �tj f,�Rp � YLwZxHGV����`cY�dTP � Y�d�SVlVY�U �£j \¡dT`cY
^ j-� �,�eY�dTY¹Y�n j �ef,dTP j U j]� S�pqY�n�PR^�Y¹P�Q;dT`,Y�P�U7n-Y�\_Q[Y j]� dT`cY
I ì�òFJ]écî�ó j]� �,\ jV� S � Pe��PedTP�YCQC�

a � Y�� j ^_`cQ j ^�^�f,\|S � dTYC\!YCS-^_`�P � �,\ j nVY � YCU7dCr,` jD� Y�n-Y�\ZrqdT`cY
dTP � Y�S]U�P�UcpqP�n�P�p,fcS]� � P��e��d_S]lVYJd j Y�n j ��nVYtS]���7P � �,\ j nVY � YCU-d_Q
� P��e� � Y|dT`cY!P�U7n-Y�\_Q[Y j]� dT`cYLK¤éqê�ê�ïDóöíGòDè jV� �,\ j-� S � Pe�edTP�YCQ j]�
dT`cYL`,PRQ1d j \�P�^CS]�!Q[dTYC�cQ�d_S]lVYCUHf,��d j dT`,Y¹Y�Ucp¨�v��`,Y�dTP � Y
d j ^ jV� �,��Y�d�P j U jV� dT`,Y�d_SVQTl �tj f,�Rp�Q[P � �,�e� � YLdT`,Y�QTf �
j]� dTP � YCQ�\�YC�7f,P�\TYZp �£j \"S]����pqPe·EYC\TYCU-d"�?S]\Td�QJd j�� Y�PeU?pqY��EY�Uq�
pqYCU-d��e� �£j fcUcp¨�N��`cS]d;P�QCr�dT`cYLdTP � Y �tj f,�RpH^_`cS]Uc�VY j nVYC\
d j
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abUXdT`,Y��c\TYCn7P j f?QJY��,S � �,��YVr�dT`cY�n³SV�efcY �Jj f,��p � YON]x,�
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abULd�`,PRQ#QTYC^�dTP j U�r � Y � P�����p,P�Q�^�fcQ�Q j f,\#Y�n j ��fqdTP j UcSV\T��S]��� j �
\�P¼d�` � SVUcp=d�`,Y¡p,S]d�S��,\ j p,fc^�YZp � ��d�`,Y¡QTP � f,��S]dTP j U��
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��Y�fqd�Pe��P�¾�Y�S¹QTP � f,�RSDdTP j U � `,P�^_`�^ j UcQ[PRQ[d�Q j]� � j �,f,�RSDd�P j U
j]� YCn j ��n�PeUc�*PeUcp,Pen�PRpqfcS]�RQºd�`cSDd��eP�nVY�P�U´SXd j \ j P�pcS]�&�RSDdTdTPR^�YV�
÷ S-^_`�PeUcp,Pen�PRpqfcS]�¢^ j U7d_S]P�UcQ"S=QTY�d jV� �-Y�U,Y�dTPR^�P�U �£j \ � SDdTP j U:r
j \LY i m�r¢SVUcp�SXä,dTU,YZQTQ�QT^ j \�YV�=��`,Y�Y i m Q[�EYC^�P¼äcYZQºdT`cY
Q[dT\�fc^¤d�f,\TY�S]U?p � f,Uc^�dTP j U j]� d�`,Y�U,Y�d �tj \�l¸�ø��`,Y¹ä,dTU,YZQTQ
Q�^ j \�Y�PRQ:S � YCS-Q[fc\TY jV� d�`,Y&P�UcpqP�n�P�pqf?S]�RQ�úZ^�� j QTY�U,YZQTQ&µGPeU � f,Uc^¤�
dTP j U?S]��P¼d1�,¶2d j d�`,Y¡pqYCQTP�\TYZp�pqYCn�P�^�YV�
÷ S-^_`�PeU?pqPen�PRpqfcSV�7P�U¡d�`,Yt��S]d[dTPR^�YtPRQ¢S!U,Y�d �tj \�l jV� U j pqYZQ¢SVUcp
^ j U,U,YZ^¤dTP j U?Q��|�¹Y�fcQTY¡dT`c\TYCY�pqPe·EYC\TYCU7d!d1���?YZQ j]� U j pqYZQ!P�U
j fc\�UcY�d �tj \�l�Q « P�U,�,fqdZr2ä?\TP�U,�crJS]Ucp j fqd��,fqd�U j pqYCQC����`cY
P�U,�,fqd"U j pqYZQ"S]\�Y�Q[P��VU?S]�¸\TYZ^�YC�qd j \�Q�SVUcp�SV\TY#d�`,Y�U,Y�d �tj \�lqQ
j Uc�e� � YCSVUcQ jV� SV^��7f,P�\�PeU,��Y���dTYC\TUcSV�?p,S]d�Sc�(��Y!f?Q[Y|PeU7dTYC�VYC\
p,S]d�SXnDS]��f,YCQ�S-QºPeU,�cfqd�Qºd j dT`,Y�U j pqYZQ��=��`cY�ä?\TP�U,��U j pqYCQ
S]\�Y�d�\�SVUcQT^�Y�P�nVYC\�Q jV� p,SDd_S,� ÷ SV^_` j U,Y�P�Q�SL� j�j l�f,��d�S � ��Y
� `,PR^_`*^ j U7d_S]P�UcQtdT`,Y j fqd��,fqd!U�f ��� YC\!Q[YC�eYZ^¤d�YCp � �=dT`cY�PeUq�
�,fqd U�f ��� Y�\Z�0 j \�P�UcQ[d�S]U?^�YVr&^ j UcQTPRpqY�\�PeUc�¹S*ä?\TP�U,��U j p,Y
� PedT`�SVULaTk d�S � �eY j]� w g xVxcwVw-wVwVw-wVr-dT`,Y�P�U,�,fqd#U7f ��� Y�\ j]�
x � P��e�E^_` j�j QTY�dT`,Y"äc\�Q[d2YC�eY � YCU7d2PeU d�`,Y!aTk�d_S � ��Y!S]U?p j fqd[�
�,fqd�d�`cSDd&U�f ��� YC\Cr-�H`,PR^_`�P�U�dT`,PRQ&^CSVQTYtPRQ�S wVr � `,Y�\�YCS-Q(SVU
P�U,�,fqd#n³SV�efcY j]� dT`,\�Y�Y � P���� j f,dT�,fqd!dT`,Y �£j f,\TdT`�Y���Y � YCU-d j]�
dT`cY�aTkNd�S � �eY-r � `cP�^_`LP�U*d�`,P�Q#^�S-Q[Y�P�Q|S=x,�#k|f,dT�,fqd#U j pqYCQ
S]\�Y�d�\�SVUcQ � Ped[d�Y�\_Q jV� p,SDd_S¡nDS]��f,YCQCr�S]Ucp;\TYC�,\TYZQ[YCU7d&dT`,Y � S³�
P�U � `,P�^_`¿p,S]d�SX� j YZQ � \ j-� d�`,Y�U,Y�d �tj \�l*d j dT`,Y=Y���dTY�\�UcSV�
Y�U�n�P�\ j U � Y�U7dC�
��`,YZQ[Y�n³SV\TP j f?Q"d1���EYCQ j]� U j pqYZQºS]\�Y¡PeU7d�Y�\_^ j UcU,YC^�dTYCp � P¼d�`
^ j U,U,YZ^¤dTP j U?Q�� ��`cYCQTY�^ j U,U,YZ^¤d�P j UcQ@Z jD� PeU dT`cY¹�-Y�U,YC\�SV�
pqP�\TYZ^¤d�P j U jV� P�U,�,f,d�U j pqYCQ�d j*j f,dT�,fqd�U j pqYCQCr � PedT`�äc\�P�U,�
U j pqYZQ �£j \ � P�U,��dT`cY � PRp,pq��Y � f,��l jV� d�`,Y*U,Y�d �tj \�l¸�[2tY��
^�SVfcQTY!d�`,Y�\�Y#SV\TY|U j \TYZQ1d�\TPR^¤d�P j UcQ2P�UX`cS³n�PeU,� � f,�edTP��,��Y�^ j U,�
U,YZ^¤dTP j U?Q � Y�d � Y�YCU*dT`,Y�U j pqYZQ�r¸Ped|PRQ!� j Q�Q[P � ��Y¡d j �VYCU,Y�\_SDd�Y
^ j U,U,YZ^¤dTP j U?Q|PRpqYCU-d�P�^CS]��d j SV�e\�YCS-pq�*Y��qPRQ1d�PeUc��^ j U,UcYC^¤d�P j UcQC�
{�YCnVY�\_S]� j]� d�`,YCQTYX\TYC�?YZSDd�Q � P��e� � f,�¼d�Pe�c�e��d�`,Y�U�f ��� YC\ j]�
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 ¢P��Vfc\TY g « i!j p,YCQ"^ j U,U,YZ^¤d�YCp � � � f,�edTP��,��Y¡^ j U,U,YC^�dTP j UcQC�

 (Pe�-f,\�Ytû « i"j pqYZQ(^ j U,UcYC^¤d�YCp � �¡^ j U,UcYC^¤d�P j UcQ(� j PeU,�|PeU�dT`cY
j �c� j Q[PedTY�pqP�\TYZ^¤d�P j UcQ��

j f,dT�,fqd_Q2QTY�U7dC�\ j \&Y��qS � �,�eY-r]d � PR^�Y�d�`,Y j \TP��VP�UcSV�qPeU �£j \ � S]�
dTP j U � P���� � Y�Q[YCU7d!P � d�`,Y�\�Y�S]\�Yºd �tj ^ j UcU,YC^�dTP j UcQ � Y�d � Y�YCU
dT`cY�U j pqYCQ�� j P�U,� PeUXdT`cY¡QTS � Y�pqP�\�YC^¤d�P j U�r,SVQ�P�U] (Pe�-f,\TY g �
k|U,Y � P��V`7d�S]�RQ j äcU?p�d �tj U j pqYCQ � PedT`;^ j U,U,YZ^¤d�P j UcQ2`cYCSVpq�
P�U,�;P�U j �,� j Q[PedTY�pqP�\TYZ^¤dTP j U?Q��^2tY�d � Y�Y�ULd �Jj U j p,YCQ#mçSVUcp
2#r:S�^ j U,U,YC^�dTP j U � PedT`¿S�Q1d_S]\TdTP�U,��� j PeU7d j]� U j pqY=m SVUcp
S�Y�UcpqP�U,� j]� U j pqY,2 � Pe��� � Y ^ jV� �,��P � YCU-d�YCp � �LS]U j dT`,YC\
^ j U,U,YZ^¤dTP j U�`,YCS-pqP�U,�¡d�`,YºY��,SV^�d j �c� j Q[PedTYºpqP�\TYZ^¤dTP j U:r7U j p,Y
2Hd j U j pqY¡m µX (P��Vf,\�Y�û-¶¤�J��`,P�Q�Q[dT\�fc^�dTf,\�Y�^ j fc��p � Y�fcQ[YZp
d j��£j \ � � Y � j \��;^�YC�e�RQ��
��`,Y j nVYC\�SV�e�(Q1d�\Tf?^¤dTfc\TY j]� dT`,Y U,Y�d �Jj \Tl*pqY�äcU,YZQºP¼d_Q � f,Uc^¤�
dTP j U?S]��P¼d1�-�� c\ j-� dT`,PRQ�r j U,Y�^CS]U�^CS]�R^�f,�RSDd�YtdT`,Ytä,d�U,YCQ�Q�QT^ j \�Y
j]� dT`,YXPeU?pqPen�PRpqfcSV�@�´ã j p,P¼ä?^CSDd�P j UcQ jV� dT`cYXUcY�d �tj \�l�Q�S]\�Y
� SVpqY�d�`,\ j f,�-` � YZS]UcQ jV� �-Y�U,Y�dTPR^ � fqd_SDd�P j UcQ�����`,Y*aTk
d�S � ��YVrºU�f ��� Y�\ jV� U j pqYZQ�r�SVUcp�U j p,Y�^ j U,UcYC^¤d�Pen�Ped1��^�SVU
� Y#SV�¼d�Y�\�YCp¨r��VYCU,Y�\_SDd�PeUc�¡U,Y � pqYCQTPe�-UcQ � P¼d�`�U,Y �H� f,Uc^�dTP j Uq�
S]��Ped1�V�å��`,Y��-Y�U,Y�dTPR^LP�U �£j \ � SDdTP j U�P�Q � SVpqY¹f,� jV� U7f � �
� Y�\_Q�dT`cS]d2\�Y��,\�YCQTY�U7d&pqY�n�PR^�YZQ � SVpqY jV� U j pqYZQ2SVUcp ^ j UcU,YC^��
dTP j U?Q�� i YC�-SDd�Pen-Y�U�f ��� Y�\_Q¡\�Y��,\�YCQTY�U7d�P�U,�,fqd S]Ucp j fqdT�,f,d
U j pqYZQ&S]Ucp�� j QTP¼d�Pen-Y�U7f ��� Y�\_Q�\TYC�,\�YCQTY�U7d&^ j UcU,YC^�dTP j UcQ�SVUcp
dT\_S]U?QT^�Y�P�nVY�\_QC�
½"YC\TY¹P�Q�SVU�Y��,S � �,��Y jV� Y i m �£j \�d �Jj �ö`cSV� �¡� P¼d*SVp,p,Y�\Zr
� `,PR^_`v^ j U?Q[PRQ1d_Q j]���£j f,\LP�U,�,f,dLU j pqYCQLSVUcp d �Jj�j fqdT�,f,d
U j pqYZQ «

ÒöÜ Ò`_�Òba Ò`c�Òbd Ò`egf_ÝZÝZÝCÝZÝCÝZÝZÝCÝhf�Ü�ÝZÝif�f�fFf�fFf
f¤ÝCÝZÝZÝCÝZÝCÝZÝZÝjf¤ÝCÝZÝZÝCÝZÝCÝZÝZÝ0f¤ÝCÝZÝCÝZÝZÝCÝZÝCÝLÒ�f;Ükclf3a
_^dºÝ�a^_mc�dmcºÜ"d^nme�_^n#Ý^o/f$o/f_Ý^nme�o

k|U,Y�^CS]U,U j dLpqP¼·¸Y�\�Y�U7d�P�S]dTY � Y�d � Y�YCU�P�U,�,f,d¹S]Ucp j fqdT�,f,d
U j pqYZQ=P�UHdT`,YpY i m � YC^CS]fcQTY*d�`,Y��HS]\�Y*�,\�YCpqY�dTYC\ � P�U,YCp¨�
��`,YtU�f ��� Y�\_Q j]� P�U,�,fqd&SVUcp j fqdT�,f,d�U j p,YCQ�pqY��EY�U?p j U¡dT`cY
d1���?Y j]� SVp,p,Y�\ � Y�P�U,�Lf?Q[YZprq*�] j \�Y��,S � �c�eY-r(S j U,Y��Ó`cSV� �
� Ped#S-p,pqY�\#^ j UcQ[PRQ[d�Q jV� d �Jj PeU,�cfqd#U j p,YCQ!SVUcp j U,Y j fqdT�,f,d
s Á2Ð#ÍCÎ7ÎVÄ�Ö¨Ì�Í�Ñ¸Ë1Ì7Ä¢Ñ1ÍCÕ�Ä(Ðit-Õ�uqÄ�Ö?ÇCÈ7Ã¼Ð-Â�tVË¨Ð7Ç]ÎVÄ_Ñ¨ÍCÐ7Î!ÇFt-ËbÒ

Â�tVË&Ð7Ç]ÎVÄ_Ñ_â�vXÄwt7ÑbÄ�Ì�Í�à È�ÒXu7Ã ËtÍZÎ7ÎVÄ�ÖJÎ-Ä_Ô]ÃÅÆ_Ä_Ñ_Ú-ß&Ì7ÃÅÆ[Ì Ì�Í¤Ô³Ä�Ì7ÍCà È
Ë1Ì7ÄJÐit7Õ�uqÄTÖ�ÇCÈEÇ�tVË1Â�t-Ë1Ñ¢Ë1Ì�ÍCÐ¡Ë1Ì7ÄJÃÅÐ7Â�tVË1Ñ_â4x�Í�àÅÈeÒXu7Ã Ë&ÍZÎ-Î-Ä�Ö2ÎVÄ�Ò
Ô]ÃÅÆ_Ä_Ñ�ÑbÌ7Ç�ÖbË1Ä_Ð|Ë1Ì-Ä(Ë1ÃÅÕ�Ä�Ð7Ä_Ä_Î-Ä¤Î"ÈRÇCÖ:Ä_ÔZÇZàyt-Ë1ÃÅÇZÐcÚDÍ�Ð�Î"t-ÑbÃÅÐ7á�Õ"t7à Ò
Ë1ÃÅÂ7àÅÄ:Ì�ÍCà ÈeÒbu-Ã Ë¨ÍZÎ-Î-Ä�Ö1Ñ?Ä_Ð�Ízu7àÅÄ¢Ë1Ì-Ä�ÇDÆ_Æ{t-Ö1Ä�Ð7Æ_Ä¢ÇCÈ-ÍCÐ"Ä_ÂqÇDÆ[Ì"ÑÓËbÖ�t7Æ�Ò
Ë�t-Ö1ÄCÚ2ÍCÐ�Î�Æ¤ÍCÐ¿Ì7Í¤Ô³Ä�Ë1Ì7Ä�áCÄ_Ð7ÄTÖ[ÍCà�ÎVÄ_ÑbÃÅáZÐ¿ÃÅàÅàyt7ÑÓËbÖ[Í�Ë1Ä_Î|uqÄ_àÅÇ�ß�â
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 (Pe�-f,\TY^} « {qS � �,��YºU,Y�d �tj \�l=Q1d�\Tf?^¤dTfc\TY-�

U j pqY � `cY�\�YCSVQEd �tj �Ó`cSV� ��� Ped(SVpcpqY�\_Q¨`cS³n-Y �£j f,\:P�U,�,f,d:U j pqYCQ
S]U?p d �Jj�j fqd��,fqdJU j p,YCQC�(abU=dT`,Y|Y��,S � �,��Y!S �Ej nVY-r]d�`,Y"äc\_Q[d
�£j fc\�U7f ��� Y�\_Q�µÛ� g r7�Óûcr��`} S]U?p;��NV¶2\�Y��,\�YCQTY�U7d�PeU,�cfqd"U j pqYCQ
S]U?pºdT`,Y �£j ��� jD� P�U,��d �tj U�f ��� YC\�QtµÛ��~,r �1yV¶¸\�Y��,\�YCQTY�U7d j fqdT�,f,d
U j pqYZQ�����`,YJäcnVYt� j U,�ºQ1d�\TP�U,�-Q j]� U�f ��� Y�\_Q�d�`cSDd �£j �e� jD� dT`cY
P�U,�,fqd!SVUcp j fqd��,fqd"U j pqYZQ�S]\�Y!d�`,YºdT\_S]UcQ�^�YCPen-Y�\_Q&d�`cSDd"�c\ j �
^�YZQTQ|d�`,Y�U�f � Y�\�P�^CS]��Q[P��VU?S]�RQ�����`,Y���w�nDS]��f,Y PeU�dT`cY,Y i m
QTY��cSV\�S]dTYCQ&dT`,YºU j pqYºpqY�äcU,PedTP j UcQ�SVUcp�d�`,Y#^ j U,UcYC^¤d�P j U;��P�Q[dC�
i"j pqYZQ=P�U�dT`,Y�U,Y�d �tj \�l´S]\�Y*U�f ��� Y�\�YCp � Y��-PeUcU,PeUc� � P¼d�`
¾�YC\ j d j dT`,YºU�f ��� YC\ jV� U j pqYZQ�Uq��w-�(��`cY#P�U,�,f,d�U j p,YCQ�S]\�Y
U�f ��� Y�\�YCpLäc\_Q1dZr �£j �e� jD� YCp � �XdT`,Y j fqdT�,f,d#U j pqYZQ�r�SVUcp�ä,�
UcSV�e���;d�`,Y�äc\TP�U,�=U j p,YCQC�!��`,Y�^ j U,UcYC^¤d�P j U*�ePRQ[d#^ j UcQTP�Q[d�Q j]�
�cSVPe\_Q jV� U�f ��� YC\�Q2dT`cS]d�\TYC�,\TYZQ[YCU7dJU j pqYZQz��d�`,Y�^ j UcU,YC^�dTP j U
� j YZQ � \ j-� dT`cY�U j pqY¡^ j \T\�YCQT� j UcpqP�U,��d j dT`cY�äc\_Q1d�U�f ��� Y�\
j]� dT`,Y��cSVPe\�d j dT`cY�U j pqY*^ j \�\TYZQ[� j Ucp,PeU,�Ld j dT`,Y*QTYC^ j Ucp
U�f ��� Y�\Z�] j \¡Y��,S � �,��YVr g PRQ�^ j U,U,YZ^¤d�YCp¹d j N,rJw;P�Q�^ j U,�
U,YZ^¤dTYZp�d j }cr¨S]U?pLû�PRQ|^ j U,U,YZ^¤d�YCp�d j ~,�|abU1 (P��Vf,\�YL}cr � Y
pqYC�,P�^�d�dT`,Y�UcY�d �tj \�l=pqY�äcUcYCp � �=dT`cY^Y i m S �Ej nVYV�

V %�� �X)qAZ)

��Y!Y��,S � P�U,Y�d�`,Y!Y���PRQ[d�S]U?^�Y j]� YCn j �efqd�P j UcS]\���S-^�^�YC�eYC\�S]dTP j U
� �=fqd�Pe��Pe¾CPeUc� j f,\�Y�n j ��fqdTP j U?S]\�� QTP � f,�RSDd�P j U�����`,Y#d j \ j PRp,SV�
�RSDd[d�P�^�Y�PRQ�S´wZxVxD�¨wZxVxX�V\�P�p j]� ^�Y�����QCr&YCS-^_` j]�!� `cP�^_`�^ j U,�
d�SVPeU?Q!S=QTPeUc�V��Y¡Y�n j ��n7P�U,� Y���Y � YCU-dZ���¹Y�PeUcP¼d�P�SV�eP�¾�Y�d�`,Y��-\TPRp
� PedT`´SLQTP�U,�V��Y=P�UcpqP�n7PRpqfcSV�t^ j UcQTPRQ1d�PeU,� jV�"j U,����PeU,�cfqd�SVUcp
j f,dT�,fqd(U j pqYCQCr � Y�\�Y � d jV� ^ j U,U,YC^�dTP j UcQC��abUcp,Pen�PRpqfcS]�RQ¢\TYC�,\ j �
pqfc^�Y � P¼d�`�S � \�YC�7f,YCUc^�� � `,P�^_` PRQ&pqY�dTY�\ � PeUcYCp � ��S|ä,dTU,YZQTQ
nDS]��f,Y � `,PR^_`XpqY�dTYC\ � P�U,YCQt` jD� � YC�e�EdT`cY#P�UcpqP�n�P�p,fcS]�:Q j ��nVYZQ
dT`cY�pqYZQ[P�\�YCp�p,YCQTPe�-UL�,\ jV� ��Y � � � j \�Y¡ä,dºP�UcpqP�n7PRpqfcSV��Q#`cS³n-Y
dT`cY j �,� j \TdTfcU,P¼d1��d j \�Y��c\ j pqfc^�Y � j \�Y¡�-fcP�^_l����V�tabUcpqP�n7PRpqfq�
S]�RQ:SV\TY&QTf ��� YZ^¤d�d j"� f,d�SDd�P j UcQ j U,���#pqfc\TP�U,��\�Y��,\ j pqfc^¤d�P j UcQC�
÷ S-^_` � f,d�SDd�P j U�YCnVYCU-d�P�Q ��P � PedTYZp�d j S�QTPeU,�-�eY � f,d�SDd�P j U
pqf,\�P�U,� � `cP�^_`�S�^ j U,U,YZ^¤d�P j U � S³� � Y�^_`cSVU,�VYZp¨r¨S;U j pqY-ú Q
� f,Uc^�dTP j UcSV�ePed1��SV�¼d�Y�\�YCp¨rt^ j U,U,YC^�dTP j UcQ j \ U j pqYCQ=S-p,pqYZp j \



pqYC�eY�dTYCp�rcY�d_^]�tã*f,�edTP��,�eY � fqd_SDdTP j U?Q�\TYZ�-fcPe\�Y � f,�edTP��,��Y � fq�
d�S]dTP j U�Y�n-Y�U7d�QC����Y Y�n j �en-Y�d�`,\�Y�Y pqP¼·¸Y�\�Y�U7d¡pqYCn7PR^�YZQ « QTPeUq�
�V��Y�`cSV� � SVpcpqY�\_Q�rVd �Jj `?S]� � S-p,pqYC\�QCrVS]U?p�dT`,\�Y�Y�`cSV� � S-p,pqY�\_QC�
��`,Y � f,�edTP��,�eY;`cS]� � S-p,pqYC\�Q¡SV\TY�QTP � �,��� � f,�edTP��,��Y;pqY�n�PR^�YZQ
Y�n j ��nVYZp;QTP � f,�¼d_S]U,Y j fcQT���V�
÷ S-^_`�\�f,U P�Q�^CS]\�\TP�YCp j fqd j U SVU�P�UcpqP�n�P�p,fcS]�,o�s¿^��RSVQ�Q�^ j-� �
�,fqd�Y�\�\Tf,UcU,PeUc�l��P�U7f,�¸�X��`,Y;^ jV� �,fqd�Y�\¡\_S]U,�-YCQºP�U�Q[�EY�YZp
� \ jV� u-xVx�ã�½"¾Xd j wV� û|�º½"¾V�Hm!�e�"QTP � f,�RSDdTP j U?Q�SV\TYX\�f,U
d j ^ jV� �,��Y�d�P j U�r � `,P�^_`;\TYZ�-fcPe\�YCQ&SVU�PeU?^�\�YCSVQTP�U,�¡S � j fcU-d j]�
^ j-� �,fqd�S]dTP j UcSV�]d�P � YV�� j \�dT`cYJpqYCn7PR^�YZQ�\�Y�� j \TdTYZpº`,Y�\�YVrZdT`cY
^ j-� �,fqd�S]dTP j U�dTP � Y�\_S]U,�-YCQ � Y�d � YCY�U��eYZQTQ¢d�`cS]U j U,Y�QTYC^ j Ucp
�£j \"dT`,Y j U,Y�`cSV� �&� P¼d"d j QTY�nVYC\�SV�¨` j fc\�Q �£j \"d�`,Y�dT`c\TYCY¡`cS]� �
� Ped�p,Y�n�P�^�YCQC��abUc^�\�YCS-Q[P�U,��^ jV� �,fqd_SDdTP j U;dTP � Y|�,\�Y�n-Y�U7d�Q2dT`cY
Y���d�Y�UcQTP j U jV� dT`,Y¿^ j-� �,fqd�S]dTP j U�d j´� j \TY�Q j �,`,PRQ1d�P�^CSDd�YCp
pqYCn7PR^�YZQ��
��YL^�S]�R^�fc��S]dTYXdT`,YLS³n-Y�\_S]�-Y=dT`cY j \�Y�d�P�^CS]�tdTP � Y*U,Y�YZpqYCp�d j
Y�n j ��nVY�S�pqYZQ[P�\TYZp�pqY�n�PR^�Y � � j-� d�SVPeUcPeU,�¡dT`,Y!QTf �çj]� dT`,Y!PeUq�
nVYC\�QTY j]� d�`,Y��,\ jV� S � P��ePedTP�YCQ j]� \�YCSV^_`cPeU,� YZSV^_`*U,Y � YC� j ^_`��
 j \&YCS-^_`=Q1d�Y���P�U dT`,Y|`,PRQ1d j \���\�YC^ j \�p,YCp �£j \&YZSV^_`�YC� j ^_`�r7S
�,\ jV� S � P��ePed1� jV� \�YCS-^_`,P�U,�#dT`,Y"UcY���d2Y�n j ��fqdTP j U?S]\���SVpqnDSVUc^�Y��
� Y�U7d!PRQ!^CS]�R^�f,�RSDd�YCp¨�tmtd!YCS-^_` � fqd�S]dTP j ULQ[dTYC��r?S�UcY�d �tj \�l
� P��e�(\�SVUcp j-� ����Q[YC�eYZ^¤d|S � fqd_SDdTP j U j fqd jV� S�� j7j �@��2�SVQTYCp
f,� j U�dT`,Y � fqd�S]dTP j U�ú Q(�,\ j �EY�\TdTP�YCQ�S]U?p¡Ped�Q&^_`cSVUc^�Y j]�E� YCPeUc�
QTY���YC^¤d�YCp¨r¢dT`cY;�,\ jV� S � P��ePed1� jV� `cS³n�P�U,�L^_` j Q[YCU¹d�`,PRQ � fqd�S]�
dTP j U¡SVUcpºPed�Q��?S]\TdTPR^�f,�RS]\�S-^¤dTP j U j fqd j]� SV�e� jV� dT`,Y � fqd�S]dTP j UcQ
S]U?p;Ped�Q�� j Q�QTP � ��Y j fqd_^ j-� YZQ�S]\�Y�^�S]�R^�fc��S]dTYCp��
m!Q�SVU�Y��,S � �,��YVr#^ j UcQ[PRpqYC\=dT`cY�^CSVQTY j]� dT`,Y�Q[P � fc��S]dTP j U
\_S]Ucp j-� �e�HQTY���YC^¤d�PeUc��S � fqd_SDdTP j U�dT`cS]dLSVp,p,QXS�\�SVUcp jV�
^ j U,U,YZ^¤dTP j U d j S�Q[YC�eYZ^¤dTYZp�U,Y�d �Jj \Tl�S]Ucp=^ j U,UcYC^¤d�PeUc��Q jV� Y
U j pqY#mHd j Q j-� Y|U j pqY�2#�7abU j \_pqY�\ �£j \&d�`,PRQ&d j�j ^�^�f,\Cr-dT`cY
� f,d�SDd�P j U � fcQ[d � Y¹^_` j QTY�U j fqd j]� S]���|S³nDSVPe�RS � ��Y � fqd�S]�
dTP j U?Q�r,SVUcp;Ped � fcQ[d!QTY���YC^¤dtd �tj \_S]U?p jV� U j pqYZQ j fqd jV� dT`cY
U,Y�d �Jj \Tl¸����`,Y��,\ j pqfc^¤d jV� d�`,Y��,\ jV� S � P��ePedTP�YCQ jV� ^_` j�j Q[P�U,�
dT`cY=�cS]\TdTPR^�fc��SV\�^ j U,U,YC^�dTP j U � f,d�SDd�P j U�S]Ucp�^_` j�j Q[P�U,��dT`cY
^ j \T\�YC^�d�U j pqYCQ:P�Q�dT`,Y j nVY�\_S]���D�,\ jV� S � P��ePed1� jV� dT`,Y � fqd�S]dTP j U��
mtd!d�`,Y�YCUcp jV� YCSV^_`*P � �,\ j nVY � YCU-d#Q1d�Y���r j UcY j \ ��j \TY j]�
dT`cYCQTYLSV^¤d�P j UcQ � P��e�"`?S³nVY � YCY�U�d_S]lVYCU�����`,Y*�,\ j pqfc^�d j]�
S]��� jV� d�`,YCQTY��,\ jV� S � Pe��PedTP�YCQ �£j \ � Qºd�`,Y��,\ jV� S � Pe��Ped1� j]� dT`cY
P � �c\ j n-Y � Y�U7d;`cS³n�P�U,��`cSV�,�EY�U,YZp¨� ��`cY¹P�U�nVY�\_QTY j]� d�`,P�Q
�,\ jV� S � P��ePed1��P�Q�dT`,YXY��q�EYC^�dTYCp�dTP � Y jV� dT`,YXP � �,\ j nVY � Y�U7d
Y�n-Y�U7dC����`,PRQ�d j �VY�dT`,YC\ � PedT`�dT`cY;SV^�dTfcSV�2Y�n j ��fqdTP j U�d�P � YVr
�£j \ � Q�d�`,Y|p,S]d�Sºl-Y����cS]\Td j]� YCn j ��fqd�P j UcS]\���S-^�^�YC�eYC\�S]dTP j U�P�Q
dT`?SDd � Y;SVpcp¿S]����dT`,YZQ[Y�^�S]�R^�fc��S]dTYCp¿^ jV��� PeUcYCp��,\ jV� S � Pe��Pe�
dTP�YCQ�S]d�dT`,YºY�U?p¨rcSVQ j �,� j Q[YZp=d j�� f,�edTP��,�eP���PeUc� dT`,Y � �&��`cY
P�U7n-Y�\_Q[Y j]� dT`,PRQºäcU?S]��U�f ��� Y�\�PRQ�^ j UcQTP�pqYC\TYZpLd�`,Y�dTP � Y j]�
dT`cY�Y�n j �ef,dTP j UXY�nVYCU7dC�
��`,Y�^�SV��^�f,�RSDdTYZp�QTf �NjV� P�U�nVY�\_QTY2�,\ jV� S � P��ePedTP�YCQ�SVUcp�d�`,Y"SV^��
dTf?S]�7Y�n j �ef,dTP j U�d�P � Y2P�U�PedTYC\�S]dTP j UcQ¢S]\�Y2\�Y��,\�YCQTY�U7d�YCpº�V\_S]�c`q�
PR^�S]�����=PeU] (P��Vf,\�YLNq�
2 j d�`�dT`,YºS³nVYC\�SV�VY�S]U?p=Q1d_S]UcpcS]\_p�pqY�n�PRSDdTP j U j]� dT`cY|pqPe·EYC\[�
Y�U7d&pqYCn7PR^�YZQ�úDYCn j �efqd�P j U¡d�P � YCQ2S]Ucp�Q[f ��� YZp�P�U�nVY�\_QTYJ�,\ jV� �

One half bit

Two half bit

Three half bit

It
e
ra

ti
o

n
s

Summed Inverse Probabilities

×

×

×

STANDARD DEVIATION AND AVERAGE OF 1-2-3 HALF BITS
50000

90000
0

 (Pe�-f,\�YmN « ��`,P�Q�äc�Vf,\�YºPe����fcQ1d�\�S]dTYZQtdT`,Y¡S³n-Y�\_S]�VY|S]Ucp�Q[d�S]U,�
p,SV\�p pqYCn7PRSDd�P j U j]� dT`,Y´Y�n j �ef,dTP j U�dTP � YCQ�SVUcpvQTf � � YZp
P�U7n-Y�\_Q[Y��,\ jV� S � Pe��PedTP�YCQ j]�!� f,�¼d�Pe�c�eY�`cSV� � �bSVp,p,Y�\T� � S-Q[YZp¿pqY��
n�P�^�YCQC�

S � Pe��P¼d�PeYZQ � SV�e�-PeU7d j p,P¼·¸Y�\�Y�U7d¢\_S]Uc�VYCQ¸P�UºdT`cY&�V\_S]�,`:�:��`,PRQ�f,Uq�
pqYC\�Q�^ j \TYZQ!d�`,Y d�S-^�Ped�SVQ�Q[f � �,dTP j U¹dT`cS]d�pqP¼·¸Y�\�Y�U7d¡pqYCn7PR^�YZQ�r
�cSV\[d�P�^�f,��SV\T��� � fc�¼d�Pe�,��Y*PRpqY�U7dTPR^�SV�!pqYCn7PR^�YZQ�r � P��e��`cS³n-Y*pqP � �
� Y�\�P�U,�XS³n-Y�\_S]�-Y � YC`cS³n�P j \�QC����`,Y� (P��Vf,\�Y�Pe���ef?Q1d�\�S]dTYCQ#S�\TY��
� S]\�lDS � ��Yº�eP�U,YCSV\TPed1�=P�UXdT`,Y¡p,S]d�Sc�&��` j f,�-`XdT`,Y¡p,S]d�S p j YCQ
QTY�Y � d j;� Y�QT��Pe�-`-d��e�*QTf,�EY�\��eP�U,YCSV\Cr¸Ped#PRQºQ1d_SDd�P�Q[dTPR^�SV�e���*^ j U,�
QTP�Q[dTYCU-d � PedT`�SX��PeU,YZS]\�\�Y��RSDd�P j U����H`?SDd�dT`cP�Q �tj fc��p�Q[YCY �
d j P�UcpqPR^�SDd�Y�P�Q�dT`?SDd dT`,Y�P�Uc^�\�YCS-Q[YXP�U�^ j-� �,fqd�S]dTP j U�dTP � Y
p j YCQ j ^�^�f,\�SV^�^ j \_pqP�U,��d j dT`cY#Y��q�?YZ^¤dTYZp;pq��UcS � P�^CQ�����Y�\�Y
dT`cY��,\ j pqf?^¤d j]� dT`,Y;�,\ j-� S � Pe��P¼d�PeYZQºp jV� P�UcS]U7dCr:dT`,Y��-\�SV�,`
�tj f,�Rp � Y�Q[P��VUcP¼ä?^CS]U7dT���=QTf,�?YC\T��P�U,YCSV\C����`,Y�S � Q[YCUc^�Y j]� Q[fq�
�EY�\��eP�U,YCSV\TPed1� �Jj f,�Rp;QTY�Y � d j P�UcpqPR^�S]dTY|dT`cS]d�dT`,Y i!÷ m�PRQ�S
p j-� P�UcSVU-d�Y�·EYZ^¤d"P�U�d�`,YCQTY¡QTP � f,��S]dTP j UcQC�
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��`,PRQ¡Q[dTfcpq��`cS-Q�Y��,S � P�U,YCp¹d�`,Y j ^�^�f,\TYCUc^�Y jV� U�f � YC\TPR^�SV�
Y�n j ��fqdTP j U?S]\��;SV^C^�Y���Y�\_SDd�P j U;d�`cSDd|UcSDd�f,\�SV�e���;SV\TPRQ[YZQ�PeU*YCn j �
��fqdTP j UcSV\T��Q[�qQ[dTY � Q;SVQ=S¿\�YCQTf,�ed j]� dT`cY�^ j U-d�PeU�fcSV�!QTY�\�PeYZQ
j]� YC� j ^_`cQ"dT`cS]d j ^�^�f,\!P�UL^ j UcQ1d�\�SVPeUcYCp�Y�n j ��n�PeU,�=QT�qQ1d�Y � QC�
��Y�`cS³n-Y�Y��,S � P�U,YCpXd�`,Y��,`cY�U j-� YCU j U*P�U*d�`,Y�^ j U7dTY��7d j]�
S Q[P � �,��Y�Y�n j �en�P�U,��Q[�qQ[dTY � ��abUXd�`,P�Q|Q[�qQ[dTY � r � Y�`cS³n-Y#Y����
�,� j \�YCp*YCn�P�pqYCUc^�Y �£j \|dT`,Y�Y��qPRQ1d�Y�Uc^�Y jV� dT`,Y��,`,YCU jV� YCU j U�r
� `,PR^_`���P�Y��Rp,Q�QTPe�-U,P¼äE^�S]U7d�` j �EY �£j \�d�`,Y�pqY�n-Y�� j � � Y�U7d j]� S
� Y�d�` j p �£j \�d�`,YXp,YCQTPe�-U�S]U?p¿P � �,��Y � YCU-d_SDd�P j U j]� Y�n j �ef,�
dTP j U?S]\��;pqYCQTP��VU�Q[�qQ[dTY � QC�
��`,Y P � � j \Td j]� d�`,PRQ � Y�dT` j p¹�eP�YCQºP�U�P¼d_Q�S � P��ePed1��d j�� S]l-Y
j nVYC\�SV�e�]^ jV� �,��Y��#Y�n j �ef,dTP j UcSV\T�"�c\ j ^�YZQTQTYCQ¸� j Q�QTP � ��Y2pqYZQ[�cP¼d�Y
SLU�f ��� YC\ jV� Y�n j ��fqdTP j U?S]\���Q[dTYC�cQ¡d�`cSDd � f?Q1d � YXf,Ucp,Y�\T�
d�SVlVYCU�d j �-Y�d�`,Y�\Z�"��`,Y�Y��qP�Q[dTYCUc^�Y jV� Y�� j ^_`cQ!SV�e� jD� Q�� j �,fq�



�RSDdTP j U?Q�d j�� fcPe�Rp j · jV� d�`,Y�pqPRQ�^ j nVYC\TP�YCQ jV� SVU7� � Y ��� Y�\_Q��
��`,PRQ � SVlVYZQ&d�`,Y j n-Y�\_S]���?pqYZQ[P��VU;�,\ j ^�YCQ�QJS�Q[Y�d jV� �,f,Uc^�dTfq�
SDd�YCp=Q[dTYC�cQtPeU � `,P�^_` � SVQ�Q&Y���d�PeUc^�dTP j UcQt`cSV�,�EY�U j U,Y|S � dTY�\
dT`cY j dT`cY�\Z�&�&Y�d"P¼d"PRQ j Uc�e� � PedT`�� j �,fc��S]dTP j UcQ jV� P�UcpqP�n7PRpqfq�
S]�RQ|dT`cS]dºdT`,PRQºY�·¸YC^�d�^CS]U�d�S]l-Y��c��S-^�YVr �£j \ºP¼d�PRQ j U,���L�RS]\��VY
U�f ��� Y�\_Q j]� d�YCQ[d�^CSVQTYCQ � `,PR^_`���PeYC��p�dT`cYJY����EYC^�dTYZp�pq��UcS � �
PR^�QC�Xm!U7��QTPeU,�-�eY�P�UcpqP�n�P�p,fcS]�JY�n j �en�P�U,�cr j \�Q � S]���2� j �,fc��S]�
dTP j U:r?QTfq·EYC\�Q � \ j-� dT`cY¡�eP � P¼d_SDd�P j U j]� dT`,Y¡U�f ��� YC\ j]� d�YCQ[d
^�S-Q[YZQ��åk|UHdT`,Y j d�`,Y�\�`cS]U?p¨r�dT`cY � S-^¤d;d�`cSDdXdT`cY�� j �,fq�
�RSDdTP j U*PRQ#^ j U7d�PeU�fcSV�e���;�,\ j pqfc^�PeU,�;U,Y � P�UcpqP�n�P�pqf?S]�RQ � `,PR^_`
� f?Q1d�^ jV� �?Y�dTY � PedT` j U,Y=SVU j d�`,Y�\ � S]l-YCQ#d�`,Y�� j U,�]�ödTP � Y
� j �,f,�RSDd�P j U�n�P�\[d�fcS]���e��f,U �Ej f,U?pqYCp¨r � `,PR^_` S]��� jD� Q;Q � SV�e�
� j �,f,�RSDd�P j UcQtd j�� Y j nVYC\�^ jV� YV�
�H`cS]dXd�`,PRQ*Q1d�fcpq� �tj f,�Rp�Q[YCY � d j P�UcpqPR^�S]dTY�P�QXd�`cSDdLS-Q
S]U�ë�è��]íÛè¸ë_ë�ì¤íÛè��mK I ë�î�í �Jî_ï]ó@íGò]ècr]d�`,Y�pqYCQTP��VU jV� Y�n j ��fqdTP j U?S]\��
QT��Q[dTY � Q � `,PR^_`�fqdTP���Pe¾CY|S¡^ jV� �,��Y�dTY|Y�� j ^_`=Q[YC\TP�YCQ�PRQJU,YC^�YCQ[�
Q�S]\��=d j `?S³nVYºdT`cY�SVpcpqP¼d�Pen-Y¡�7fcS]��P¼d1� �£j \|Q1d�\Tfc^�dTf,\_S]�:Y�n j �ef,�
dTP j U:�&ãLSDd�`,Y � SDd�P�^CS]���e�-r�dT`,PRQ�`cS-Q�S�QTPe�-U,Peä?^�SVU-d"S-pqnDS]U7d�SV�VY
j nVYC\�QT�qQ1d�Y � Q � `,P�^_`�p j U j d*fcQTY�PedC�øabU �cSVQ[d�Q[dTf?pqPeYZQ�r
� � S]¾CS-pqPör"wCu-u7y�r u h r u-u,r g x-x,wVr g xVxVû�� � Y�`cS³n-Y�^ j Uc^�Y�U7dT\_SDd�YCp
j U¹dT`cY p,Y�nVYC� j � � Y�U7d j]� ^ jV� �cSV\[d � Y�U7d�SV� � j pqYC��QCr � `,PR^_`
PRQJPed�QTY�� � S]U;P � � j \[d_S]U7d��cS]\Td jV� d�`,YºY�n j �ef,dTP j UcSV\T� Q[�qQ[dTY � �
½ jD� Y�n-Y�\Zr�dT`,PRQ�Q[dTfcpq� �tj fc��p�Q[YCY � d j P�UcpqPR^�S]dTYXdT`cS]d SVU
ë{��écï]ðÛðÅô�íÛê I ò]ì¤óÓï]ècó=�?S]\Td j]� dT`cYLY�n j ��fqdTP j UcSV\T��pqYCQTPe�-UHP�Q
dT`cY¡S � P��ePed1��d j fcQ[Y i|÷ m¡�
abU � fqdTfc\TY�Q[dTfcpqP�YCQCr:Ped � S³��S]�RQ j�� Y�� j QTQTP � �eY�d j Y��,S � P�U,Y
dT`cY=� j QTQTP � Pe��Ped1� j]�"i|÷ m `cS³n�P�U,��`cSVp¿SVU�Y�·¸YC^¤d�PeU¿UcS]dTfq�
\_S]��YCn j ��fqd�P j U��Jm|Q"S]U*Y��qS � �,�eY-r,Ped � S³� � Y���� � Y¡dT`,Y�^CSVQTY
dT`?SDd!^ j-� �cS]\Td � Y�U7d_S]��Pe¾ZSDdTP j UXS]Ucp i!÷ m � S³�;SV^�dTfcSV�e��� � Y
S � SV^�d j \�PeUºd�`,Y&Y����c� j Q[P j U j]� QT�?YZ^�P�YCQ�P�UºdT`cY2o&\�Y��[stS ��� \TPRS]U
÷ \_S,��{�P�Uc^�Y|dT`cY#^ jV� �cS]\Td � YCU-d_S]��Pe¾ZSDd�P j U j]� Y i m QT��Q[dTY � Q
S]��� jD� PeU?pqPen�PRpqfcSV��dT\_S]Ped�Q�d jH� Y�Y�n j ��nVYCp�PeU?pqY��EY�Ucp,Y�U7dT���Vr
S]U?p i|÷ m �tj fc��p�S]��� jD�ø�£j \=dT`,YL\_S]�cP�p�pqYCnVY�� j � � YCU7d j]�
YCS-^_` j]� d�`,YCQTY¡d�\�SVP¼d_Q�rEP¼d � S³� � Y�dT`cS]d!dT`cY��V\�YCS]d!�,fcQT`*d j
QT�?YZ^�PRSDdTP j U � SVQ � S-^�P��ePed�S]dTYCp � � i!÷ m´S]UcpºS]�RQ jt� �º^ j \T\�YC^�dT���
^ j-� �cS]\Td � Y�U7d_S]��Pe¾CYCpOY i m��V��`,PRQ�� j QTQTP � Pe��Ped1� � SV\T\�Y�U7d_Q � fq�
dTfc\TY¡Q[dTfcp,�V�
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��`,PRQ �tj \�l � S-Q�^ jV� �,��Y�d�YCpXSDd�d�`,Y¡OVPRQ�S]U�W�YCQTYCSV\�^_`�abUcQ1d�P¼�
dTf,dTYV�ºk|U,Y j]� d�`,Y�SVfqdT` j \�QCrE{¨�¸sJ`,YCf,U,�crEPRQ!QTf,�,� j \TdTYCp � �
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