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H�IKJ�LNM�O
P QSRTL�UKVXWZY[RT\^]�M�Y_\^`aY+RXLNRTb[WZY+RX\c]
d MebgfEbgY+J�LNM�bih�\^LN`KVTMkjSM�b

lnmg\ZopM�YqQSRT]AUKb

riWc`a`s\^mpY d Mem+M�htIKM�mghtIKM�]6u2OwvcO^vxP yi\{z^M�L�|KmgM~}cv^vcv�P }Z�N`KWc�^M�b

� �2�������K�c�w� � ]KMk��Y[M�htIK]KRT�AUKM(��\cm d MkzSRTb+RT]K��]KM���LN\ d M�VXb&\Z��Y+UKm+|aUKVXM�]wY&zSRTb+h�\^b+R�Y�f
��\^m�Ua]KbgY+M�W d f��AU�Wcb+R���`3M�mgRX\ d RTh���\{��b RTb `Kmg\^`3\^b+M d RX]�Y[IKM�mgM�`3\^mgY��>H�IaM�Y[UKmg|KUKVTM�]wY
��\{��b+RTL�UaV WZY+RX\c]"bgY+m[WZY+M��cf
RXbn|�WcbgM d \^](Y��¡\ d RT¢sM�mgM�]wY���\{��£�M�V d"d M�h�\^LN`3\^b+R�Y[RT\^]Kb�¤EY+IKM
r_MkfS]a\^V d b�W�z^M�m+Wc�^RT]K�K¤�WZ] d Y[IaMq`KI�WZb+MeW�z^M�m[Wc�^RT]K�K�nl¥mg\^`sM�mgY+RXM�b¦\c��Y[IaMqLNM�Wc] �K\§�>WcmgM
m+M�h�\{z^M�mgM d \c]0Y[IaM�|�WZb+M(\c�¨Y+IKM(Y+RXLNM©�ªW�z^M�m[Wc�^RT]K��\c�¦�AU�WcbgR��«`sM�m+RT\ d RXh(b+\^VTUaY+RX\^]0\c�¨Y+IKM
r_MkfS]a\^V d b�W�z^M�m[Wc�cM d yiW{zERTM�mª�pQEY+\^¬cM�b�M��AU�W�Y[RT\^]Kb��"H�IKRXbefERXM�V d b
Wc]­UK`K`3M�m�|s\cUK] d ��\^m
Y[IKM&Y[Uam+|KUKVTM�]wY�zERXbgh�\^bgRTY�f�\c��Y[IaM�®¯mg�wWc]KRTb+M d�°¥dKd f�QERXL�UKV W�Y[RT\^]�LN\ d M�VC�
H�IaM¨LNM�Y+IK\ d b2UK] d M�m�bgY[U d f�Wcm+Mnz^M�m+R�£�M d \^]�W_Y�fE`KRTh�WZVEY+M�bgY2h�WcbgMc¤�Y[IKMn��\{�±Wcm+\cUK] d

WNbg�AU�Wcm+M�h�fEVTRX] d M�m��
²�³w´¶µg·
¸ ��¹��c� H�UKm+|aUKVXM�]Kh�MZ¤º\^mg�wWc]KRTb+M d bgY+m+UKhkY[UKmgM�b�¤¶bgYtW�Y[RTbgY[RTh�WZV�LN\ d M�VTVXRT]K�K¤sb+M�L(R��
d M�Y+M�m+LNRT]KRTbgY[RTh�L(\ d M�VXb
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� � � yi\cUKb�MkjaWcLNRT]K\^]Kb�UK]KMx]a\^Uaz^M�VXVTM­Wc`K`Kmg\ShtIaM­`3\^UKm"V W LN\ d�� VTRXb+WZY[RT\^]
d M"VXW�zERXbgh�\^bgRTY � Y[Uam+|KUKVTM�]wY+M�`s\^Uam�VTM�b � h�\^UaVXM�L(M�]wY[b~�AU�WcbgR��«` � m+RT\ d RT�AUKM�b����¨M�YgY[M WZ`S�
`Km+\EhtIKM¯M�bgY¦��\^] d�� M&bgUKm¦VTM�b d M�USj d�� h�\cL(`3\^bgRTY+RX\^]ab�h�VXWcb+bgRX�AUKM�b�¤6LNM�Y+Y[Wc]wY�M�] � zSR d M�]Kh�M
V W LN\{f^M�]a]KM d M0r�M�fE]K\cV d b�MkY�VXW LN\§fcM�]K]aM d M `KIKWcb+MZ���¨M�mgY[WcRT]KM�b�`Km+\c`Km+R � Y � b d M
V�� � h�\^UKVTM�LNM�]wY&LN\{f^M�]�b+\^]wY d���d UKRTY+M�b d �ÁUa]�`Km+\Eh ��d���d M�LN\{f^M�]K]KM
M�]�Y+M�LN`Kb��_®¯]�M�]
d���d UaRTY¡UK]"L(W�op\cm[Wc]wY¡`s\^Uam¡VXWezERTb+h�\^b+R�Y � Y+UKm+|aUKVXM�]wY[M d M�b¨LN\ d J�VTM�b d M_b+RTL�UKVXWZY[RT\^] d M�b
bgY[mgUKh�Y+UKm+M�bih�\^I � m+M�]wY+M�b��

� W�L � Y[Ia\ d M(M�bpY�RTVTVXUKbpY[m � bgUKm�Ua] � h�\^UKVTM�LNM�]wY�Y�fS`aRX�AUKMZ¤2h�M�VXUaR¨WcUSY[\^UKm d � UK]0h�fw�
VXRT] d mgM d M�bgM�hkY[RT\^]�h�Wcm+m � Mc�
� ¸ �§� µ ��� � � � H�UKmg|KUKVTM�]Kh�Mc¤6bgY+m+UKhkY[UKmgM�b�\^m+�^Wc]KRTb � M�b�¤KY+m[WcR�Y[M�L(M�]wYibpYtWZY+RXbpY[RT�AUKMc¤�Y[m+WcR��
Y[M�LNM�]AYib+M�LNR�� d�� Y+M�m+LNRT]KRTbgY[M
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H�IKM�z^M�mgf�IKRX�cIxr_MkfE]K\^V d b&]AUKL�|3M�mgb&RX] WcRTm+h�m[WZ�-Y_��\{� b+RTL�UKVXWZY+RX\^] L(Wc¬ZM
RXLN`3\^b+bgRX|aVXM
Y[IKM d RTm+M�h�Y�h�WcVTh�UaV WZY+RX\c]>\c����\{� `KWcm[WcLNMkY[M�mgb�WZm+\^UK] d WZ] WcRTm+h�m[WZ�-Y�� H�IKRTb�mgM�L(Wcmg¬
M�b+`3M�h�R WZVXV�f Wc`K`aVXRTM�b Y+\ Y[IKMx`Kmg\^|KVTM�L \c�eY[IKM�zERTb+h�\^UKb�`Km+M d RTh�Y[RT\^]�\c�&��\{��b�Wcm+\cUK] d
WcRXmgh�m+WZ�-Y¯��IKM�] Y[Wc¬ARX]a��\Z¢ \^m¯VXWc] d RX]K��bgRX]ah�MN|s\ZY[I�Y[IaM~�^M�\^LNMkY[mgf�Wc] d Y[IaM
��\{� WcmgM
L(\cm+M�h�\cL(`aVXM©j d UKM�Y+\xIKRX�cIS��VTRT�-Y
bgfEbgY+M�LNb��±QEY[WZY[RTbgY+RXh�WcV¦LN\ d M�VTVXRT]K�32<Q5476�¤¥Wc] d RT]
`Km[WchkY[RTh�M�r_MkfE]K\^V d b�W�zcM�m[WZ�^RX]a�K¤�`3M�mp��\^m+LNb�m[WZY+IKM�m&�¡M�VTVnRX] Y[IKM�b+M�h�WcbgM�b���8«Y�`Km+M d RXhkY[b
bgY[M�W d f ��\{��b(m+M�`Km+M�b+M�]wY+RX]K� WZYNY[IKM�b+WcLNM�Y+RXLNM�Y[IKM�bpYtWZY+RXbpY[RTh�WcV_Wc] d Y[RTLNM�W{zcM�m+Wc�^M
L(\ d M�VXb \Z�6m+M�WZVEY+UKm+|KUaVXM�]AY2��\{�e�:9i\{�¡M�z^M�m�¤wY[IaM�m+M¨RXb2Y+\ d W{f�Wq]aM�M d ��\cm�Y[IaM¦`Km+M d RTh�Y[RT\^]
\c�¥UK]KbpY[M�W d f�bgY+m+UKhkY[UKmgM�b¯\c�2Y[IKM���\{��bqUK] d M�mqbpY[U d f^�;8�] d M�M d ¤ºW�zcM�m[WZ�^M d LN\ d M�VTb¯WcmgM
\c�-Y[M�](]a\cYnWcV��¦W�fEb¡Wc|KVTM¦Y[\&`KmgM d RTh�Y�bgY+m+\^]a�^VTf�]K\^]KVTRT]KM�Wcmn|3M�I�W�zERT\^m¥b+UKhtI�Wcb¥bgM�`�Wcm+WZY[RT\^]
2C\^m�M�zcM�] bgY[WcVTV<6©� � VXbg\K¤ L(Wc]wf ��\{��b�RT]wz^\^V�z^M�M�b+b+M�]wY[RXWcV¨UK]abgY[M�W d RT]KM�bgb
Y[I�W�Y�h�\^UK`KVTM�b
��RTY+I�\cY+IKM�m `KIwfEb+RTh�b>= Y+IKRTb�RTb�Y+IKMnh�WcbgM¡\Z�az^\cmgY[M©j�b+IKM dKd RT]K�q��IKRThtI
h�Wc]�M©jSh�R�Y[M¡�KUaY+Y+M�m+b�¤
\^mN\c�&|KUa¢sM�Y+RX]a�0��IKRThtI�MkjSh�RTY+M�b bg\^LNM�|3\ d f zERT|Km[W�Y[RT\^]º� � WcbpY[V�f^¤�UKbgU�WcV�bgY[WZY[RTbgY+RXh�WcV
L(\ d M�VXbnm+M�VTfERT]K��\^]NL(M�Wc]~��\{��LN\ d M�VTRXb+WZY[RT\^]�Wcm+M�`3\E\^m+V�f
`KmgM d RTh�Y+RTzcM_��\cm L(Wc]wf~h�WcbgM�b
��\^m¦��IKRThtI�UK]KbpY[M�W d f�Wc`K`am+\wWchtIaM�b_L�W�f�RT]wY[mg\ d Uah�MeLN\^m+Me`KIwfEb+RTh�b��

4�WcRX]x`3\^`KUaV Wcm_UK]KbpY[M�W d fxWZ`K`Km+\^WchtIKM�bi��\^mqm+WZY[IKM�mqVXWcm+�cM
r�M�fE]K\^V d b¯]AUKL�|sM�m+b&RT]S�
z^\^V�z^M � ° Q�2 ��WZm+�^M °¥dKd f0QERXL�UKV W�Y[RT\^]&6&Wc] d ® ° Q324®&mg�wWc]KR*?�M d °¥dKd f­QSRTL�UKVXWZY[RT\^]&6©�
� ° Q�Wc`K`Kmg\wWchtIKM�bqWcRTL WZY_`Kmg\§zER d RT]K� WcVTV \^m�LN\^bgYi\c��Y[IKMeY[UKmg|KUKVTM�]wY¯bpY[mgUKh�Y+UKm+M�biY[IKWZY
h�Wc]�|sM_h�Wc`SY[UKmgM d |wfNY[IKMiLNM�b+I"UKb+M d ¤S��IKRTVTMqb+Ua|K�^m+R d bpY[m+Uah�Y[Uam+M�b¦Wcm+M d WcLN`3M d |wf�Wc]
W d M��AU�W�Y[M(L(\ d M�V4� H�IaM�] W � ° Q­m+M�bgUKV�Y�RTb�RT]KIKM�m+M�]AY+VTf0LNM�bgI d M�`3M�] d Wc]wY��A@¨USY�Y+IKM
L�WZRX]�`s\cRX]wY�RTb�Y+I�WZY � ° Q�RTb�bgY[RTVTVºY[\ d W�f VTRXLNR�Y[M d Y[\Nm[W�Y[IKM�m_VT\{� r�M�fE]K\^V d b���\{��b��
® ° Q�RTbq��R d M�V�f d M�b+h�m+RT|sM d RT]�Y[IaM
VXR�Y[M�m[WZY+UKm+MCB¶�¡M
m+Mk��M�mqY+\EDGFIH<¤JDGK.H4¤LD �CH4¤LDNMCH4¤LDPO{vCH4¤

D*O�O
H<¤�D*O§}IH<¤QDPO�/CH���\^me�¨\cm+¬Ab
m+M�V W�Y[M d Y+\�Y+IKM�Wc`K`aVXRTh�WZY+RX\c] h�\^]ab+R d M�mgM d RX]0Y[IKM�`Km+M�b+M�]wY
�¨\^mg¬6�
® ° Q RTbNW�L(WZY[IKM�L(WZY[RTh�WcV¡LN\ d M�V�Wc] d Y+IAUKb~b+IK\cUKV d ]K\ZY~`Km+\ d UKh�M��^m+R d d M�`sM�] d Wc]wY
m+M�bgUKV�Y[b���® ° Q�h�\^LN`KUSY[M�bqWc]�W{zcM�m+Wc�^M d ��\{�e¤6RX]���IKRXhtI�W{zcM�m+Wc�^RT]K��RTb_UK] d M�m+bgY+\S\ d RT]
W d RT¢sM�mgM�]wY_L(Wc]K]KM�m¦��m+\^L�bgY[WZY[RTbgY+RXh�WcVºLN\ d M�VTVXRT]K�K¤�bgRX]Kh�MeRTY�RTb�Wc]�W�z^M�m[Wc�^RT]K�N|3M�Y��¡M�M�]
RX]KbpYtWc]wY[Wc]KM�\cUKb2mgM�WcVTRXb+WZY[RT\^]Kb�Y[I�W�Y2h�\^m+mgM�b+`3\^] d b2Y[\qW_b+WcLNM¨`KI�WZb+M¡��R�Y[I�m+M�bg`sM�h�Y Y+\_Y+IKM
\^m+�wWZ]KRXbgM d bgY[mgUKh�Y+UKm+MZ� H�IKRTb Wcbgb+UKLNM�b2Y[I�W�Y�Y+IKM¡\cm+�wWc]aRXbgM d bpY[m+Uah�Y[Uam+M¨RTb2�AU�WZb+RT`sM�m+RT\ d RTh
Wc] d Y[I�W�Y_Y+IKMem+M�b+UKV�Y[RT]K��W{zcM�m+Wc�^M d ��\{��b�RXbiWcVTb+\NM�bgb+M�]wY+R WcVTV�f�`3M�mgRX\ d RThc�
® ° Q�I�Wcb2M�R�Y[IKM�m Y[\¯|3M�W d WZ`aY[M d Y[\&`�WcmpY[RTh�UKVXWcm Ua]KbgY+M�W d f�b+R�Y[U�W�Y[RT\^]Kb |wf~WZ`K`KV�fSRT]K�

L(\ d M�VXb d RT¢sM�mgM�]wY&��m+\^L bpY[M�W d f�\^]aM�b�¤¶\^miY+\�RX]wz^\cVTzcM(bg`sM�h�RXWcVTVTf d M�bgRX�^]aM d z^M�mgf�h�\^L
�
`KVXM©j�bgY+m[WZY+M��^RTM�b���\^m_Wch�h�\^UK]wY[RT]K��|s\cY+I�bgY[M�W d f�Wc] d UK]KbpY[M�W d f�b+R�Y[UKWZY[RT\^]Kb��R8�] d M�M d ¤sW

Í�Í à�SaÉ�Ò©É�Ò
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b+LN\S\ZY[I(`Km+\^�cm+M�bgb+RT\^]���mg\^L �AU�WcbgR��«`sM�m+RT\ d RXh�Y[\�bgY+M�W d fNh�Wc]"|3M�m+M�WcVXRTb+M d |wfNI�W�zERX]K��Wc]
WcLN`KVXR�Y[U d Me`Km+\^�cm+M�bgb+R�z^M�VTf�b+L(WcVTVTM�m��
� ]K\cY+IKM�miRXLN`3\^mgY[Wc]wYqRTb+bgUKM���\^mq® ° Q�LN\ d M�VTbiY[IKWZY¯WZm+M�|�Wcb+M d \^]�Y[UKmg|KUKVTM�]wYqzERTbp�

h�\^bgRTY�fc¤¶RTbiY[\"|KUKRTV d `am+RT]Kh�RT`KVTM�bqY+I�WZYq�¡\^UKV d WcVTVT\§� VT\{�¨M�mqY[Uam+|KUKVTM�]wY¯zERTb+h�\^b+R�Y[RTM�b¯Y+I�Wc]
Y[IKMeUKbgU�WcV�Q 4 \^]KM�b��
H�IaM WcRXL \c�&Y+IKRXb�`KWc`sM�m RTb"Y[\ M©ja`aVX\^R�Y�Q 4 `KmgRX]ah�RT`KVXM�b�¤iRX];\^m d M�m�Y[\ d M�m+R�z^M W

]KM�� Wc`K`Kmg\wWchtI�WcVTVX\{��RT]K�(Y+IKM&|KUKRTV d RX]a��\c�2® ° QA�«Y�fE`3MeL(\ d M�VXb���R�Y[I�VX\{�¡M�m�Y[UKmg|KUKVTM�]wY
zSRTb+h�\^b+R�Y[RTM�b_Y[I�WZ]���\cm_Q 40�	0M~bgY[WcmgY&��mg\^L Y+IKM
��\^VTVX\{��RT]K��m+M�L�WZm+¬&= d M�`3M�] d RX]a��\^]��K\§��h�\^] d RTY+RX\c]Kb�¤�W�Q 4
 r � y¯Q�� 24r�M�fE]K\cV d b � z^M�m+Wc�^M d yqW�zERTM�mp�ªQEY[\c¬cM�b 6�bgRXL�UKV W�Y[RT\^]E2�VXMkY¡Uab¡b+W{f(W�
����&b+RTL
�
UKV W�Y[RT\^]���\^mN£aj�R d M�Wcb 6(M�RTY+IKM�m `am+\ d UKh�M�b W­bgY[M�W d f±��\{� \^m�Wc]�UK]abgY[M�W d f�\^]KMZ� 8«�
Y[IKM�r � y¯Q��K\§� RTbqbpY[M�W d f^¤6Y[IaM�]�Y+IKM
Wc]abg�¡M�m¯RTbih�\^LN`KVTM�Y[M�b+RT]Kh�M�Y+IKM�L(\ d M�V�RTbi�¡M�VTV
UK] d M�m+bgY+\S\ d RT]0Y+IKM(h�WcbgM�\c�¨bgY+M�W d f­\^USY[`KUaY�� 8«�¦Y+IKM"r � yqQx�K\§��RTb�UK]KbgY+M�W d f^¤�Y+IKM
Q 4 Y[IKM�\^mgf�h�WZ]K]K\cY�|3M&Wc`a`KVXRTM d �:8�]�\^m d M�m¨Y[\�|sM&WZ|KVXMiY[\
UKbgM¯Y[IKMqUK]KbgY+M�W d f \^UaY+`KUaY�¤
RTY¡RXb¡]KM�h�M�bgb[Wcmpf�Y+\�RT]Azc\^¬cMiY[IKMq® ° QNY[IKM�\^mgfc¤aWcbgb+UKLNRT]K�
Y[IaMi�AU�WcbgR��«`sM�m+RT\ d RXh�RTY�f�\c�¶Y+IKM
��\{�e¤6Wc] d m+M�V�fERX]a��\^]�`KI�WZb+M�W�z^M�m+Wc�^RT]K�K�

8�] Y+IKM¯`Kmg\^`3\^b+M d �¡\^mg¬3¤S�¨M&bgUK�^�^M�bgY¦Y+\~h�\^]KbgR d M�m¦Y[IaM¯UK]KbpY[M�W d f�r � yqQ"b+\^VTUaY[RT\^]
WcbNWcVTVX\{��RT]K�­W��^\S\ d `KmgM d RTh�Y+RX\c]�\c��Y+IKM Y[RTLNM�W{zcM�m+Wc�^M�r � y¯Q ��\{��Y[IKmg\^UK�^I Y+RXLNM
W{zcM�m+Wc�^RT]K� =

�������������! "�$#%�!&"�(' ) *+ ,.-
/ ��02143$�5�(�"'%67�989:<;�=?>�@

H�IaRXb_VXM�W d b�Y[\(W~Y[IKmgM�M©��`�WcmpY�b+`KVTR�Y+Y[RT]K�(\c��Y[IKM&��\{� =

� ) �������������! ��(#%�!&��A'CBD�FEHGI02JK��02�!����LA1��989:<;�=�BM��LA�ONH�$#
��IKM�mgM �PEHGI0QJR��02�!����LA1��98�:<;�= ) ��02143$�5�(�"'%67�989:<;�=S�T�������������! ��(#%�!&��A'
Wc] d ��LA�ONH�(#_h�\^]wY[WcRX]abqWcVTV¶��Uah�Y[UKWZY[RT\^]Kb�Y[I�W�Y_Wcm+M&]K\ZYi`am+M d RXhkY[M d |wf Y[IKM
h�\^LN`3\^]KM�]wY��PEHGU02JR��02������L(1��989:V;P=6�
H�IaM~`KUKm+`3\^bgM~\c�nY[IKRTb¯bgY+U d fxRTbqY+\�M�zZWcVTU�WZY[M
Y+IKM
`3\^b+bgRX|aVXMNRTL(`KWch�Y&\Z��Y+IKRTb&b+`KVTRTYp�

Y[RT]K�~\^] Y[IaMqY[UKmg|KUKVTM�]wY�zERXbgh�\^bgRTY�f�Wcb¨�¡M�VTV Wcb¨Y[\
Wc`K`KV�f"Y+IKRXb¦Y+M�htIK]aRX�AUKM&Y[\�Y[IKMeWchkY[U�WZV
h�WcVTh�UKVXWZY+RX\^]¶�
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� �cM�]KM�m[WcVKh�\^LN`KUaY[WZY[RT\^]�WcV�bpY[m+WZY[M��cf
`Kmg\^`3\^b+M d h�\^]KbgRXbpY[b�\c�sY+IKM¦��\^VTVX\{��RT]K�ebgY[Wc�^M�b��
Oc�_H�IaM�`Kmg\ d Uah�Y[RT\^]�\Z�¥bgY[Wc|KVTM��AU�WcbgR��«`sM�m+RT\ d RTh��K\§� h�\^LN`s\^]aM�]wY¯\^]�Y[IKM�|�WcbgM�\c�

Wc]�RX]KR�Y[RXWcV r � yqQ�LN\ d M�VC�
}E�&H�IKM~W�z^M�m[Wc�^RT]K��\c���wWZb d fE]�WcLNRTh
`�Wcm+WcLNM�Y+M�m+b 2 d M�]ab+R�Y�f^¤ºz^M�VX\Eh�R�Y�f^¤�M�]KM�mg�cf56q\^]

W�`3M�mgRX\ d \Z���AU�Wcb+R���`3M�mgRX\ d RThibg\^VTUaY[RT\^] WZ] d ¤EWcb¡W�m+M�b+UKV�Y�¤AY[IaMi`Kmg\ d UKh�Y+RX\^]�\c��W�zcM�m[WZ�^M d
£�M�V d b������ �P�!���� ��(# ��&��A'��

/S�¯H�IKM~h�WZVXh�UKV W�Y[RT\^]x\c�nbgY+M�W d f�Y[Uam+|KUKVTM�]wY&zERTb+h�\cb+R�Y�fx\^]�Y+IKM
|�WcbgM~\c�n`KmgM�zERX\cUKb+V�f
h�\^LN`KUaY+M d W�z^M�m+Wc�^M d £�M�V d b��
H�IaRXbnbgY[Wc�^M�RT]Kh�VTU d M�b�Y+IKM�b+\cVTzERT]K�e\c�¶M��AU�WZY[RT\^]NbgfEbpY[M�L ��\cm2Y[UKmg|KUKVTM�]wY�M�]KM�m+�cf~Wc] d

d RXbgb+RT`�WZY+RX\^]~m+WZY[MZ� H�IKM¦bg\^VTUaY[RT\^]~\c��Y+IKRXb2VXRT]KM�WZm bgfEbgY+M�L ��RTY+I~]K\^]KVTRX]aM�Wcm bg\^UKmgh�M¦Y[M�m+LNb
RXb�b+Ua`K`s\cb+M d Y[\N|3M�bpYtWZY+RX\c]�Wcmgfc�
Oa�¥H�IKMeh�\^LN`KUaY[WZY[RT\^]�\c��]KM�� �wWcb d fE]�WcLNRXh&£�M�V d b_��R�Y[I�Y[IaM�WZh�h�\cUK]wYi\Z��bpYtWZY+RX\c]S�

WcmgfxY+UKm+|KUaVXM�]AY�zSRTb+h�\^b+R�Y�f0h�\EM � h�RTM�]wYNWc] d ¬ARX]aM�Y[RTh"Y+UKm+|KUaVXM�]AY
M�]KM�m+�cf­h�WZVXh�UKV W�Y[M d WZY
Y[IKMe`KmgM�zERX\cUKbibpYtWc�cMc�

H�IaM�mgM�`3\^mgY�RTb�\^m+�wWZ]KRXbgM d Wcb���\^VTVX\{��b =

QEM�h�Y+RX\c]�}�b+`3M�h�R�£�M�b_RT] d MkYtWcRTVXb¡Y[IKM¯h�V WZb+b+RTh�WZV r � y¯Q�LN\ d M�V3Y[I�WZY¨�¨M&h�\^]Kb+R d M�m�Wcb
Y[IKM�bgY[WcmgY+RX]K�(`3\^RX]wYi\c�2Y+IKM�`Km+M�b+M�]wYqbgY[U d f^��QEM�h�Y+RX\c]Kb /(Wc] d O"WcmgM d M�z^\ZY[M d Y[\(b+\^LNM
�^VX\c|�WcV�m+M�L(Wcmg¬Ab~h�\^]Kh�M�mg]KRX]a��Y[IKM mgM�VXWZY[RT\^]Kb�|sMkY��¨M�M�]�r � y¯Q Wc] d ® ° Qs� QSM�hkY[RT\^] F
`Km+\^`3\^bgM�b Y[IaM�]KM���bgY[m+WZY[M��cf~WZ] d QSM�hkY[RT\^]��e`am+M�bgM�]wY[b�b+\cL(M�]AUKLNM�m+RTh�WcV�M©ja`3M�mgRXLNM�]AY+b��

� ��� � �����©����	�%	��

� ! � '(����%

H�IKMeh�VXWcb+bgRXh�WcV bgY[M�W d f�r � yqQ�LN\ d M�VTb�m+M�V�f�\^]�Y[IaMe��\cVXVT\{��RX]K�Nbg`KVXR�Y+Y+RX]a� =

� E7GUL�� )��� B � EHGI0QJR��02�!����LA1��
��IaM�m+M��� RTb�Y[IKMebgY+M�W d f�bgYtW�Y[RTbgY[RTh�WZV�LNM�Wc]�\Z��Y+IKM�Y+UKm+|aUKVXM�]wYi��\{�e¤KY+I�WZY�¤�RT]�`Km[Wch©�

Y[RTh�WcVºh�Wcb+M�b�¤6RTbqWcVTb+\(W
Y[RTLNMk��W{zcM�m+Wc�^M�\^]�W(VT\^]K�NM�]a\^UK�^I�Y[RTLNM�RT]wY[M�mgzZWcVC�
� b�Wc];RT]KR�Y[RXWcV¯r � yqQ�LN\ d M�VC¤_Y+IKM 
 � �­LN\ d M�Vi��R�Y[I�Y��¡\Z�«V W�f^M�m���\^m+L�UKV W�Y[RT\^]�\c�
�¨IKM�]�Wc] d l2W�Y[M�V¦�¨WcVTV���W d ogWch�M�]wYNY[UKmg|KUKVTM�]Kh�M�RXbNh�\c]Kb+R d M�mgM d B�VTM�YNUKb d M�b+h�m+RT|sM�RTYNRT]
b+\^LNM d M�Y[WcRTVXb��
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H�IKM�r�M�fE]K\cV d b"W�z^M�m+Wc�^M d yqW�zERTM�mp�ªQEY[\c¬cM�b"bgfEbgY+M�L m+M�VTfERT]K�0Y+\­Y+IKM 
 � �xLN\ d M�V�RTb
��m+R�Y+Y[M�]�RT]�WNh�\^]KbgM�mgzZWZY+RTzcM���\^mgL Wcb%'&% @ B %)(+*,&.-%0/ B %)12*3&4-%)5 )

*687 9 %):;*3&4-%</ B %'=>*3&4-%05 ? B %�@:�*3&4-%</ B %A@=�*,&.-%05 BCB *3&4-
��IaM�m+M =D &E*F/$GH5'G @ - RTb"W ��UK]Kh�Y+RX\c]�WcV_Wcm+m+W�f ��RTY+I�zZWcVTUKM�b�RX]JI :LK ¤¨Y+IKM�h�\^LN`3\^]KM�]wY+b"\c�
��IKRThtI�WcmgM¯Y[IKMe]K\^] d RXLNM�]Kb+RT\^]�WcVTRTb+M d h�\^]KbgM�mpzcW�Y[R�z^M�zZWcmgR WZ|KVXM�b��D (+*,&4- Wc] d 1+*,&4- Wcm+M¯Y+IKMeh�\^]wz^M�h�Y+RTzcM���USj���Ua]Kh�Y+RX\^]ab��D :;*3&4- ¤ =>*3&4- Wcm+M�Y[IKMqV WcLNRT]�Wcm�zSRTb+h�\^UKb¨�KUSjSM�b��	6>7qRTb¨Y[IaMqVXWcLNRX]�WZm¦r�M�fE]K\^V d b
]AUKL�|3M�m�\^|aY[WcRT]KM d WZY�Y[IKMe]K\c] d RTL(M�]Kb+RT\^]�WZVXRTb[WZY+RX\c]º�D @:;*3&4- ¤ @=8*,&4- Wcm+M¯Y+UKm+|KUaVXM�]AY_zERXbgh�\^Uab_��UEj���UK]Kh�Y+RX\c]Kb��D B *3&4- RTb�Y+IKMeb+\^Uam+h�MeY[M�m+L mgM�VXWZY[M d Y+\~Y[IKM 
 � �
LN\ d M�VC�MqRXbgh�\^Uab�Y[UKmg|KUKVTM�]wY~bpY[m+M�b+b~WZVXbg\�RX]wzc\^VTzcM�b(W d R Wc�c\^]�WcV¥Y[M�m+LONQPSRST�
VU ' 2WU 'KP Y+IKM

R d M�]wY[R�Y�f�L�W�Y[m+R�j 6¨Y[I�WZY�RTb_Wch�h�\^UK]wY[M d Y+IKm+\^Ua�^I�WZ]�W d IK\EhezZWcmgR WZ|KVXM&htIKWc]K�^MC=XYYYZ YYY[]\0^ ) \ B
NR T�
_ ^ )`_ BCa$T�
 ��IKM�mgM a ) � * B

NR *Fb � * -
��RTY+I XYYZ YY[ \ ) *cb � * - T"d? 2+_ )`T"d? 7+ B *N T * �fe BJg e - BhT�

��IKM�mgM \ RXb Y[IaM¡`KmgM�bgb+UKmgMc¤#_ P Y[IaM�Y+\cYtWcVwM�]KM�mg�cfe`3M�m�z^\^VTUKLNM¨Ua]KRTY�¤ST2P Y[IKM d M�]ab+R�Y�f^¤
nP Y[IKM"Y+UKm+|aUKVXM�]wYN¬ERT]KMkY[RTh�M�]KM�m+�cfc¤id? (IK\cV d b~\Z��Y[IKM bg`sM�h�R�£�h�IKM�W�Y
��\^m�h�\^]KbpYtWc]wY
z^\^VTUKLNMc¤ +�P Y+IKM¡Y+M�LN`3M�m[W�Y[UKmgMc¤ b P Y+IKM¨bg`sM�h�R�£�h¦IKM�WZY m+WZY[RT\qWZb+b+UaL(M d Wcb2h�\^]KbpYtWc]wY
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2 b ) * ���"��\^miW"`3M�mg��M�h�Y&�^Wcb 6_Wc] d � ¤'g�WZm+M�LNM�Wc]���\{� z^M�VX\Eh�R�Y�f�h�\^LN`s\^]aM�]wY[b��¯H�IKMm+M�VXWZY+RX\^]�|3M�Y��¡M�M�] _ ^ WZ] d \<^ RXb�h�V Wcbgb+RTh�=
\ ^ ) *Fb � * -�� _ ^ � *N T�� � e Bhg e��	�

H�IaM�]�h�\^]wz^M�h�Y[R�z^M���USjSM�b_Y[UKmg]�Y[\N|sMC=
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� ] d VXWcLNRX]�WZm¦zSRTb+h�\^UKb���USjSM�biWcmgM¯��m+R�Y+Y[M�]�Wcb = � WcLNRX]KWcm¦zERXbgh�\^UKb���UEjaM�bqWZm+M¯��m+R�Y+Y+M�]
Wcb
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H�UKmg|KUKVTM�]wY_zSRTb+h�\^UKb���USjSM�biWcmgMe��mgRTYgY[M�]�Wcb =
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��IKM�mgM

� ��� ) � 9 % � �%</ � B % � �%0/ � ? � NR � % � �%0/ � 	 ��� G ��
 ) � G � e ) g
� ���� ) � � 9 % � �%</ � B % � �%0/ � ? � NR � � % � �%</ � 	 ���
��� ) � �
�QN�� ��� � ) � ����� 6>7 ) T #%� E � # � E��F#%� E� #%� E
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H�IKM�b+\cUKm+h�MeY+M�mgL(biWcmgM�=

B *3&4- )
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��IKM�mgM

� � � ) � 9 % � �%0/ � B % � �%</ � ? � NR � % � �%</ � 	 ��� G � 
 ) � G � e ) g
� �� � ) � � 9 % � �%</ � B % � �%</ � ? � NR � � % � �%</ � 	 ���
��� ) � � �SN�� � ��� ) � �
� � 6>7 ) T #%�AE � #%�AE �F#%�AE� #%�AE �

9iM�mgM � Wc] d � ��WcmgM~m+M�b+`3M�h�Y+RTzcM�V�f­W ]K\^] d RXLNM�]ab+RT\^]�WcVTRXbgM d VXWcLNRT]�WcmqzERTb+h�\cb+R�Y�f h�\EM � �
h�RTM�]wY�¤¶W"]K\^] d RXLNM�]ab+RT\^]�WcVTRXbgM d Y[Uam+|KUKVTM�]wY¯zERTb+h�\^b+R�Y�fxh�\EM � h�RXM�]AY�¤ � ���eWcm+M�Y[IKM�h�\^LN`3\Z�
]KM�]wY[b¨\c�ºY[IaM �¦WcUKhtIwf"bgY[mgM�bgb¨Y[M�]Kb+\^m�¤����¦WZ] d ���"� WZm+MqmgM�bg`sM�h�Y[R�z^M�VTf"Y[IKMiV WcLNRT]�Wcm¨Wc] d
Y[UKmg|KUKVTM�]wYNl¥m[Wc] d Y[V¡]EUaL�|3M�m+bN\^|SYtWcRT]KM d ��mg\^L ]K\^] d RXLNM�]ab+RT\^]�WcVTRXb+WZY[RT\^]º�­y_\cYtWZY+RX\c]KbT #%� E^¤ � #%�AEc¤ �F#%� E(Wc] d � #%�AE~IK\^V d mgM�bg`sM�h�Y[R�z^M�VTf ��\^m¯W�mgM���M�m+M�]ah�M d M�]ab+R�Y�f^¤�W m+M���M�m+M�]Kh�M
z^M�VT\Eh�R�Y�f�WNmgM���M�m+M�]ah�M�VXM�]K�cY[I¶¤sW~mgM���M�mgM�]Kh�M�zERTb+h�\^b+R�Y�f^���2RX]KWcVXV�f^¤aRTY_RTb_bgM�Y =XYYYYYYYYYYZ YYYYYYYYYY[
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Wc] d Y+IKM¦zZWcm+RXWZY[RT\^]
\Z�6V WcLNRT]�Wcm2zERTb+h�\^b+R�Y�fNWcb2Wq��UK]Kh�Y+RX\c]~\c� d RTL(M�]Kb+RT\^]�WZVaY[M�L(`3M�m+WZY[Uam+M+ RTb d M�£�]KM d |wf Y+IKM�QSUaY[IaM�m+VXWc] d V W�� =XYYYZ YYY[ ��* + - ) � #%�AE +
+ #%� E R��P+�� * N �����* + - ) ��* * N � - � +

* N � � 
�� � � * N � B * * �+ B * * � � R��P+�� * N ��� 2 OI6

H�IKMe`Km+\ d UKhkY[RT\^]�Y+M�mgL RXb d Mk£�]KM d |wf =

	 ) � 9 NR T�
 	 ���?� � � 9 % � �%</ � B % � �%0/ � � NR % � �%0/ � 	 ��� ?�? % � �%</ �
��IKM�mgM ���E¤ � ��� ¤ � ��
 WcmgM~h�\^]abgYtWZ]AY+beM�LN`KRTm+RTh�WcVTVTf d M�£�]aM d ��m+\^L MkjS`3M�m+RTLNM�]wY[b�Wc] d � 
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� e Wc] d ���(WcmgM d WcLN`KRT]K�N��UK]Kh�Y+RX\c]Kb���¨\c]KbgY[Wc]wY[b ���S¤ � � 
 ¤ � � e ¤ ��� ¤ ��� Wc] d Y[IKM���UK]KhkY[RT\^]Kb � 
 ¤ � e ¤ ����WcmgM�Y+\�|3Mibg`sM�h�R�£�M dV WZY+M�m��

���3� � �
	 ��� ������
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H�IKMeIKRX�cI�r�M�fE]K\^V d b_b+RTL�UKVXWZY+RX\^]�RTb_h�Wcm+mgRXM d \^USY���RTY+I�Y+IKM&��\^VXVT\{��RX]a��RTb+bgUKM�b =XYYYYYYYYYYYZ YYYYYYYYYYY[
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� Y��¡\Z��VXW�f^M�m¯��\cm+L�UaV WZY+RX\c]�RX]wY+m+\ d UKh�M d |wf �¨IKM�]­Wc] d l�WZY[M�V2RT] O�M^�^��RXbihtIK\^b+M�]º� � Y
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��IKM�mgM T �xRTb�Y[IKM d M�]Kb+R�Y�f�WZY��¨WcVXV WZ] d � �xY[IaM�VXWcLNRT]�Wcm¦zERXbgh�\^bgRTY�f�WZY��¨WcVTV4�
H�IaM¯\^]KM©��M��AU�W�Y[RT\^]�VX\{�¦��r_MkfS]a\^V d b�]EUaL�|3M�m¦LN\ d M�Vs\c� 	0\^VT��bgIwY[M�RT]�RXb¨UKb+M d RX]"Y+IKM
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8�] Y[IKRTb~m+M��^RX\c]±\c]KVTf­Y[IaM�¬ERT]KMkY[RTh�M�]KM�mg�cf 
 M��EUKWZY[RT\^] RXb�b+\^V�z^M d ��IKRTVTM d RXbgb+RT`�WZY[RT\^]
m[WZY+M �
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H�IKM&Y��¨\(LNR�jSRT]K�"VTM�]K�ZY[I�� �NWc] d � � WZm+M d Mk£�]KM d |wf =

� � ) � � � ������� 5 ��� Wc] d � � ) � ��� ������� 5 � � 2�/"6

��IKM�mgM � �NWc] d � � WZm+M¯Y��¡\�h�\^m+mgM�h�Y+RX\c]���UK]KhkY[RT\^]Kb =

��� ) * � 7��
	 9 � : 6� � ? Wc] d � � ) * � 7��
	 � � : 6� �
� 2�O�6

��RTY+I�� ) � ���K¤ � � ) � � Wc] d � � ) N
� � � ������� �
��������� � �a�§� ��� ��
 � ¸S·~µ � � ¹ ���	

�ºµ � ³w´�� ¸ �4¹�� � 
 � � ³ ��� ³�

��¸�� �
�6\cm * � � � : 6 � NQN � RTY�RTb�Wcb+bgUKLNM d Y[I�WZY�Y+IKMxM dad f�zERXbgh�\^bgRTY�f;zZWcmgRXM�b�VXRT]KM�WZm+V�f|sMkY��¨M�M�]�Y+IKM&zZWcVXUaM�b_�^RTzcM�]�|wf�Y[IKMe\^]KM©��M��EUKWZY[RT\^]�Wc] d bgY[Wc] d Wcm d 
 � ��L(\ d M�VXb =� � ) � � � ��G� B * * ��� - � � � ��
��IKM�mgM

� ) NSN � � : 6� � �

� ��� � ��� ! 	 � � ��'�	 � �

	 M~h�\^]Kh�M�]wY[m[W�Y[MN]K\{��\c]�Y[IKM~bpYtWc] d Wcm d h�\c]AY+MkjEY�\c�¨®¯m+�wWc]aRXbgM d­°¥dKd f­QSRTL�UaV WZY+RX\c]º¤
RX]���IKRThtIxY[IKM�m+M
M©jSRXbpY[b�Wc]�M�]KM�mg�cf�bg`sM�h�Y[mgUKL RT]wz^\^V�zERX]a��\c]KM
\^mib+M�zcM�m+WcV¥`sM�Wc¬Ab¯h�\c]S�
h�M�]wY+m[WZY+M d \^]�`KWcmgY+RXh�UKV WZmq��m+M��EUaM�]Kh�RXM�b�¤�M�WZhtIxh�\^mgm+M�bg`s\c] d RT]K� Y[\ `am+\^]K\cUK]Kh�M d �AU�Wcb+R��
`sM�m+RT\ d RThe|sM�I�W�zERX\^mgb��
H�IaM�\^mgM�Y[RTh�WZV d M�bgh�m+RT`aY+RX\^]ab�\Z�3Y+IKM�bgM�¬ERT] d \c�3h�\c]AY+MkjEY�h�Wc]~|3M¦��\^UK] d RX] DPO H<¤ DPO§}.H4¤�D F.H4�
H�IaM�® ° Q LNM�Y[Ia\ d h�\c]Kb+RTbgY+bi\c��bg`KVXR�Y+Y+RX]a�NY+IKMeM�]KM�m+�cf b+`3M�h�Y+m+UKL Y[\~\^]KM d RXbgh�m+MkY[M

`�WcmgY mgM��^mg\^UK`KRT]K�iWcVTV^Y[IKMn\^mg�wWc]KRTb+M d LN\ d M�b�Wc] d h�\^IaM�m+M�]wY2LN\cY+RX\^]�\c�EY[IKM¥��\{� bpfEbgY[M�L
2CMc� �K�¨Y+IKM d RXbpY[RT]Kh�Yi��m+M��AUKM�]Kh�f�`3M�Wc¬Ab_\c� Y[IaM�bg`sM�h�Y[mgUKL�6iWc] d Y[\"W(h�\^]wY[RT]AUK\^UKb¯`KWcmgY�¤
h�\^mgm+M�bg`s\c] d RT]K��Y+\�Y[IaM0RT]Kh�\cIKM�mgM�]wY�¤�htI�Wc\cY+RXh­`�WcmpY�\Z��Y[IaM0LN\cY+RX\^] 2CRT]wz^\^V�zERX]K����\^m
MkjaWcLN`KVTM�Y+IKM�h�\^]wY+RX]AUK\^Uab�`�WZmgYN\c�_Y[IKM�bg`sM�h�Y[mgUKL$]KM�Wcm
Y[IKM�`3M�Wc¬)6©�
�6\cm
Y[IKM�b[WZ¬cM
\c�_b+RTL(`aVXRTh�R�Y�f^¤n�¨M�Wcbgb+UKLNM�RT] Y[IKM�bgM��AUKM�V¦Y+I�WZY
Y+IKM�mgM�RXb~\c]KVTf \^]KM�`3M�Wc¬ 2CRC� Mc� \c]KM
��m+M��AUKM�]Kh�f56�RX]�Y[IaM�\cm+�wWc]aRXbgM d `�WcmgY��
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H�IaM £Km+bgY�`�WZmgY�\c��Y[IKM bg`sM�h�Y[mgUKL RTb�`Km+M d RXhkYtWc|aVXM­|wf�Y[IKM UK]abgY[M�W d f \^`3M�m+WZY[\cm
\c� Y[IaM~yqW�zERXM�mp�ªQEY[\^¬ZM�b&M��EUKWZY[RT\^]Kb�¤º`Km+\{zER d M d W"`KIwfEb+RTh�WZVXV�f�bgUKRTY[Wc|KVTM~W�z^M�m[Wc�^RT]K� ��R�Y[I
m+M�bg`sM�h�Y_Y[\(Y[IKM�b+`3M�hkY[m+UaL d M�h�\^LN`s\^bgRTY+RX\c]º��H�IKRTbiRTb_Y+IKM�`KI�WcbgMk�ªW�zcM�m[WZ�^RX]a�K¤3��IaRXhtI�RTb
W�LNM�WZb+UKm+Wc|KVTMi�AU�Wc]wY+RTY�f�Wc] d ]K\cY�\^]aVTfNWeL(WZY[IaM�L(WZY[RTh�WZV3h�\^]Kh�M�`aY
D*O{}IH4� ��M�Y��� |3M�Y+IKM
`KI�WcbgM�W{zcM�m+Wc�^M�\c� � ¤cY[IKM_® ° Q���\^m+L�UKVXWZY[RT\^]Nm+M�VXRTM�b¥\^]~Y+IKM¦��\^VTVX\{��RT]K� d M�h�\^LN`s\^bgRTY+RX\c] =

� EHGUL�� ) �� B � J$NH�"LA����J �
H�IaM¡h�\^]wY[RT]EUa\^UKb2`KWcmgY�\c�EY[IKM�b+`3M�hkY[mgUKL I�Wcb�Y[\_|3M�LN\ d M�VTVTM d � H�IaRXb�`�WcmpY d \SM�b�]a\cY

m+M��cm+\^UK`N\^]aVTf�Y[IKM�IKRT�^I~�¨W{zcM�]AUKL�|sM�m+b¦WZb¥RX]~Y[IaM�h�WcbgM_\Z� � ° Q
|KUaYnM©jSY+M�] d b���mg\^L Y+IKM
VX\{� Y+\(Y+IKM�IaRX�^I���m+M��EUaM�]Khkf�m+Wc]K�^MZ�¨H�IKM�m+M���\cm+Mc¤6Y[IaM�h�m+R�Y[M�mgRX\c]�\c� d RXbpY[RT]Kh�Y+RX\c]�\c�2Y+IKM
bgY[mgUKh�Y+UKm+M�b_Y+\�|3Me`Km+M d RTh�Y[M d ��mg\^L Y[Ia\^b+M&Y[\N|3MeL(\ d M�VXVTM d RX]�® ° Q�RTb_Y+IKM�RTm�`KIwfSbgRXh�WcV
]�WZY[Uam+M&Wc] d ]K\cY¦Y+IKM�RTm�b+R*?�M 2CWcb¦RT] Y[IKM&h�Wcb+M&\c� � ° Q 6©��@¦WcbgM d \^] Y[IaM�b+M¯��Ua] d WcLNM�]wY[WcV
Wcb+bgUKLN`aY[RT\^]Kb�¤3® ° Q"RTb¦]K\cY¨RX]wY+m+RT]Kb+RTh�WcVTV�fA/�� Wcb¡Y[IKM � ° Qs¤S|KUaY�h�Wc]�|sM&}�� ��IKM�] Y+IKM
d RXbgh�mgM�Y[M�`�WcmpY�\c��Y[IKMeb+`3M�hkY[mgUKL h�\^mgm+M�b+`3\^] d b�Y[\�}�� h�\^IaM�m+M�]wYqbpY[m+Uah�Y[Uam+M�b��

8�]�Y[IKM�Y[RTL(M©� d \cL�WZRX]º¤6Y[IaM���UK] d WcLNM�]wYtWcV2Wcb+bgUKLN`aY[RT\^]x\c�n® ° Q�VTM�W d biY+\"M�LN`KVT\{f
Y[IKM d M�h�\^LN`3\^b+R�Y[RT\^]­\c��M�WchtI UK]a¬E]a\§��]0�AU�Wc]wY[R�Y�fxRT] +��R,��5��� +��k¤¶Y[IKMN\^]aM
|sM�RX]a��Y+IKM
`KI�WcbgMk�ªW�zcM�m[WZ�^RX]a� 2���IKRThtI RXb&W(Y[RTL(M©� d M�`sM�] d M�]AYe`3M�mgRX\ d RTh
\^`3M�m+WZY[\^m 6_WZ] d Y[IKM�\cY[IKM�m
Y[IKMem[WZ] d \^L���UKh�Y+U�WZY+RX\^]¶�
H�IaM�m+Mk��\^m+M¯Y+IKM&`KI�WZb+Mk��W�z^M�m+Wc�^M d yiW{zERTM�mª�pQEY+\^¬cM�b_M��AU�WZY[RT\^]Kb�IKW{zcM&Y[IKM¯b+WcLNM¯��\^m+L

Wcb(Y+IKM�M��AU�WZY[RT\^]Kb�\c�¯Y+IKM�bpYtWZY+RXbpY[RTh�WcViW�z^M�m[Wc�^RT]K� 2Cr_MkfE]K\^V d b�W�z^M�m[Wc�^RT]K��6©¤¦`KVTUKb�Y+IKM
Y[RTL(M©� d M�`sM�] d M�]AY2Y[M�mgL��L9i\{�¡M�zcM�m�¤^Y+IKM¨`aIAfEbgRXh�WcVabgRX�^]aRT£�h�Wc]Kh�M¦\c��M�WchtI�Y[M�m+L RTb�Y[\ZYtWcVTVTf
d RT¢sM�mgM�]wY���m+\^L Y[IKMebgY[WZY[RTbgY+RXh�WcV W�z^M�m[Wc�^RT]K�(M��AU�WZY+RX\c]Kb��

@¡UKRXV d RT]K��]aM�� h�VT\^bgUKm+M�b¨RT]�Y[IaM¯® ° Q(LNM�Y+IK\ d \^VT\^�cfNL(W�fNI�W�z^M¯WZb¨Weh�\^]ab+M��AUKM�]Kh�M
Y[I�WZYnY+IKMqmgM�b+UaVTY+RX]K��L(\ d M�V3VT\E\^b+M_b+\^LNMiUK]KR�z^M�mgb[WcVTR�Y�f^� 8�] d M�M d ¤KWZb+b+UaL(M_Y[I�W�Y¡Y+IKM_�K\§�
RX]wz^\cVTzcM�b¡Weh�\^IKM�m+M�]wY��AU�WcbgR�`sM�m+RT\ d RTh�bgY+m+UKhkY[UKmgM�Y[I�WZY m+M�bgUKV�Y[b�RX](W¯`3M�Wc¬
\Z�3zcM�mpf~b+L(WcVTV
WcLN`KVXR�Y[U d M¦RT]�Y[IKM¨M�]KM�m+�cf�b+`3M�hkY[m+UaL�¤^��IaRXhtI~LNM�WZ]Kb2Y[IKWZY2Y+IKM¨M�]KM�mg�cf�\Z��Y[IKM¦`3M�mgRX\ d RTh
bgY[mgUKh�Y+UKm+M�RTb�zcM�mpf�b+VTRX�^IwY+VTf�VXWcmg�^M�m�Y[IKWc]�Y[IKMeM�]aM�m+�Zf�\c�2htIKWc\cY[RThe\^]KM�b��
H�IaM�]�|s\cY+I�bgYtW�Y[RTbgY[RTh�WZV�L(\ d M�VXVTRX]a�"Wc] d ® ° Q�Wc`K`KV�f^� 8«��Y[IKM�® ° Q L(\ d M�V�RXb¦Y+IKM�]

]K\cY�R d M�]wY[RTh�WZV�Y+\ Y+IKM h�VXWcb+bgRXh�WcV�r � y¯Q;\^]KMc¤i�¨M­h�Wc]�h�\c]Kh�VTU d M Y[I�W�Y��¨M­LNM�M�Y�W
VXRTLNRTY[WZY[RT\^]�\c�2Y+IKM�® ° Q LN\ d M�VC�
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8�]�\cm d M�mºY[\�UK] d M�m+bpYtWc] d Y[IaM�`3\^bgb+RT|KVXMnRTLN`�Wch�Y \Z�SY+IKM�® ° QeWc`K`am+\wWchtI�Wc] d R�Y[b mgM�VXWZY[RT\^]
Y[\(r � y¯Qs¤K�¡M�h�\^]KbgR d M�m�Y[IKM d M�h�\^LN`3\^b+R�Y[RT\^]�\Z��Y+IKM�RT]KbpYtWc]wYtWZ]KM�\^Uab_��\{�>zcWZm+RXWc|KVTM �
RX]wY[\NY[Iam+M�Meh�\^LN`s\^]aM�]wY[b =

� EHG L�� )��� B @� B � 
 G 2 F�6

RX]���IKRThtI �� RTb�bgY+M�W d fc¤6Wc] d @� RTb�`sM�m+RT\ d RThc�
��\^mibgY[WZY[RTbgY+RXh�WcV LN\ d M�VTVXRT]K�K¤¶Y+IKM~W�z^M�m[Wc�cM
RXb¯Y+IKM
bpY[M�W d f���\{� �� � 8�]x`KI�WcbgM~W�z^M�mp�

Wc�^RT]K�K¤aY+IKM�W{zcM�m+Wc�^MeRXb�Y+IKMe`sM�m+RT\ d RThe`�WcmpYi\Z��Y+IKM&��\{� =

�� )��� B @� � 2 �"6
H�IaM¯W�z^M�m[Wc�^RT]K�
`am+\Eh�M�bgb+M�b�\c��|3\cY[I(Y[IKM�\^m+RTM�b¡VXM�W d Y[\�M�bgb+M�]wY+R WcVTV�f"Y[\�Y��¨\�z^M�mgb+RT\^]Kb

\c�ºY[IaMqb[WZL(Mi|�WcbgRXhiL(\ d M�V4¤SMc� �K� 
 ���&��\cm�Y+IKM�RTm¨mgM�b+`3M�hkY[R�z^MeW�z^M�m[Wc�cM d ��\{��b��:8�]"M�WchtI
\c�¥Y[IKM�b+M�zcM�mgb+RT\^]Kb�¤ W(Y[UKmg|KUKVTM�]wYeM�]KM�m+�cf�Wch�h�\^UK]wY+b¯��\^miY+IKM�`�WZmgY&\c�2Y[IKM��K\§� Y+I�WZY¯RTb
]K\cY�RT]�Y+IKM�W{zcM�m+Wc�^M&��\{�e�

8«�i�¨M�h�\c]Kb+R d M�mNY[IaM�M�]KM�mg�cf b+`3M�hkY[mgUKL$\c�qY+IKM���\{� WZY�Wc]wf `3\^RT]AY(\c�_Y[IaM��K\§�
d \^L(WcRT]º¤KR�YqWZ`K`sM�Wcm+b¦Y+I�WZY�Y+IKM&Y[UKmg|KUKVTM�]wY_M�]KM�m+�cf�\Z��Y+IKMebgY[M�W d f 2Cr � y¯Q 6¨h�VX\cb+UKmgM�RTb
Y[IKM�b+UaL \c�sY+IKMiWc]�WcVT\^�^\^Uab¥\^]KM���\^mn`KI�WcbgMk��W{zcM�m+Wc�^RT]K�~® ° QNh�VX\cb+UKmgM_��R�Y[INY[IKM_M�]aM�m+�Zf
\c� @� � � b¥Wqh�\c]Kb+M��EUaM�]Kh�Mc¤AY[IKM�® ° Q�M�]aM�m+�Zf�bgIK\^UKV d |sM¡b+L(WcVTVXM�m Y[I�Wc]�Y[IKM�r � yqQ�\^]KMZ¤
Wc] d Y[IKMeh�\^m+mgM�b+`3\^] d RX]K�(Y[UKmg|KUKVTM�]wY�zERXbgh�\^bgRTY+RXM�bqb+Ia\^UKV d WcVTb+\Nb[W�Y[RTbg�-f�Y[IaRXb�RT]KM��AU�WcVTR�Y�f^�

� 
 ����� � �������¦� � %����Z'�� ��� !

	���� 
 ������� �E��������! ���$�E����� 

� MkYeUKb�Wcb+bgUKLNM(Y+I�WZY&��\{��h�\^] d RTY+RX\^]ab�WZVXVT\{� W�bgY+M�W d f �� ¤ |KUSY&Y[I�WZY&Y+IKMNbgY[WZY[RTbgY+RXh�WcV
L(\ d M�V4¤wW��-Y[M�m�h�\^LN`KUSYtWZY+RX\^]¶¤ d \SM�b ]K\cY2`Km+\ d UKh�M�W¯bgY+M�W d f���\{�e¤w|KUSYnWq�AU�WcbgR��«`sM�m+RT\ d RTh
\^]KMc� ��m+\^L Y+IKM"`aI�Wcb+M"W�z^M�m+Wc�^RT]K�x`3\^RX]wY�\c�¦zERTM��e¤¥R�Y
RTb�`Kmg\^|�Wc|KVTM�Y+I�WZY�Y[IKM�LN\ d M�V
RXb_`s\E\^mgVTf�W d Wc`aY[M d Y+\�Y[IaM�UK]abgY[M�W d f���\{�e¤L2�\^m_WZYiVXM�WcbgYiY[\(UK]KbgY+M�W d f�`�WZmgY[b 6k¤ ��m+\^L
Y[IKM
bpYtWZY+RXbpY[RTh�WcV�`s\cRX]wY¯\Z�¥zSRTM��e¤ºY+IKM�Ua]KbgY+M�W d f���\{� I�Wcb¯IKRT�^IKM�m¯�^m+W d RTM�]wY[bqY+I�Wc]�Y+IKM
bgY[M�W d fe\^]aM;2���IK\_RXb bgUK`K`3\^b+M d |3M d M�m+R�z^M d ��m+\cL W�z^M�m[Wc�^RT]K��6©¤cWZ] d Y+IAUKb�Y+IKM¥Y[UKmg|KUKVTM�]wY
zSRTb+h�\^b+R�Y�f�RXb�\{z^M�mp�«M�bgY+RXL(WZY+M d RX]�L(Wc]wf�`�WcmpY[b�\c��Y[IKM&��\{� d \^L(WcRX]¶�

¼�Ï�Í�¼�Ð



���������
	��
���������������������������������! ��"��#%$&���!')(*��+��-,.� OIF

��MkY¡bgUK`K`3\^b+M�Y+I�WZYnY[IKM�\^USY[`KUaY¥�K\§� ��
 RTbn]K\cY¥Y[\E\e|�W d Y[IaM�] �� h�WZ]�|3M�M�bgY+RXL(WZY+M d
|Af7+ ����� ��	��
�����������¯��IKRThtI�h�\c]Kb+RTbgY+biRT] =
��M�bgY+RXL(WZY+RX]a�(Y+IKMe`sM�m+RT\ d ¤
��h�\^LN`KUaY+RX]a� �� )�� ��
 >�@¡\{z^M�m�Y[IaM�`3M�mgRX\ d �
H�IaM�]�]KM�� 
 Wc] d ��h�Wc]�|3M d M�mgRTzcM d ��m+\^L W��
+ ���"��#ih�VT\^b+Uam+Mc¤6WZ] d Y[IAUKb_W
bgY+M�W d f

� �O3eRXb d M�m+R�z^M d ¤ Y[IKWZY��¡\^UKV d |sM�R d M�]wY[RTh�WcV�Y[\ � ��RT] h�WcbgM"��IKM�m+M�WcLN`KVTR�Y[U d M"RXb�z^M�mpf
b+L(WcVTV4�	0M&h�\cUKV d Y+mgf"Y+\~UKb+M � �O3¡��\^m¦h�\^LN`KUaY[RT]K�(W~bgY+M�W d f �� ¤K|KUaY � �O3¨RXb 2�M�zcM�]&6¦b+L(WcVTVTM�m
Y[I�Wc] � �ª¤6Wc] d RTY+M�m+WZY[R�z^M�h�\^]wzcM�m+�cM�]Kh�M�Y[\NbpY[M�W d f�bgY[WZY[M&�¡\^UKV d |3M d R � h�UKV�YiY+\(\c|aYtWcRT]
2�Y[IaRXb&`Kmg\^�^m+WcL h�\^UKV d |3M~m+M�WcVXRTb+M d |wfxUKbgRX]a��W h�\^]wY[RT]EUKWZY[RT\^] `am+\Eh�M�bgb�Wc] d yiMk��Y[\^]
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8�]�W&£�m+bpY¨WZ`K`Km+\�jSRTL�W�Y[RT\^]��¡MiIKW{zcMihtIa\^b+M�]"Y[\e]KM��^VXM�h�Y�Y[UKmg|KUKVTM�]wY¡¬ERT]KMkY[RThqM�]aM�m+�Zf
\c��Y+IKMe`sM�m+RT\ d RXheh�\cL(`3\^]KM�]wY_Y+\~Y[\cY[WcVºM�]aM�m+�Zf^�
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8�]�Wch�h�\^m d Wc]Kh�M¯Y+\�Y+IKMeQ 4 Y+IKM�\^mpf���\cm�
 � �E¤EY+IKM¯`Kmg\^`sM�mgY+RXM�b¦\c��Y[RTLNM&W�z^M�m[Wc�^RT]K�NWcmgM
UKb+M d RT]�\cm d M�m�Y+\N`Km+\ d UKh�MeY+UKm+|aUKVXM�]wYq¬ART]KM�Y+RXh�M�]KM�m+�cfc�
H�IaM�M©ja`3M�hkY[M d M�¢sM�hkY_RXb�Y[\(I�W�z^M�WNVX\{�¡M�m�VTM�z^M�V \c�2zERTb+h�\cb+R�Y�f^�
��UKmpY[IKM�m�¤AY[IKM�m+M¯RTb¡Y+\�|3Mq]K\�L(\cm+Mi��M�M d |KWcht¬�|3M�Y��¡M�M�]�UK]KbpY[M�W d f"bpY[mgUKh�Y+UKm+M�b�Wc] d

Y[UKmg|KUKVTM�]wY�zERTb+h�\cb+R�Y�f^��yi\cY+M(Y+I�WZYeY[IKRTb�L(W�f­m+M�b+UKV�Y�RT] VTM�bgb
]AUKLNM�mgRXh�WcV¡bpYtWc|aRXVTRXb+WZY[RT\^]
]KM�Wcm�bpY[M�M�`��cm[W d RTM�]wY+bqWc] d ¤aY[IAUKb�¤�£�]KM�m�LNM�bgIKM�biL(W{f |sMe]KM�h�M�bgb[Wcmpf^�
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 � ��L(\ d M�VXb�¤aY[IKMiY[UKmg|KUKVTM�]wY�¬ARX]aM�Y[RTh&M�]aM�m+�Zf
h�\^LN`KUaY+M d ��mg\^L
Y+IKM 
 bgY+M�W d f���LNM�WZ]���\{� Y[Wc¬cM�b"RT]AY+\ Wch�h�\^Ua]AY(Y[IaM���IK\^VTM�b+M�Y�\c�
Y[RTL(M���UKh�Y+U�WZY+RX\^]ab��&H�IKRTb&LNM�Wc]KbiY[I�WZY�
�RX]wzc\^VTzcM�b&Y[IaM
M�]KM�m+�cf�m+M�V W�Y[M d |3\cY+I�Y[\"Y+IKM
\^m+�wWZ]KRXbgM d M dKd f�Wc] d Y[\~Y[IaM�mgM�bpYi\Z� M dad RXM�b��
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9iM�mgM RTY�RTb�b+UK�c�^M�bpY[M d Y[I�W�Y�Y[IKMxbg`KVXR�Y+Y+RX]a��h�\^m+mgM�b+`3\^] d b�Y+\ d RT¢sM�mgM�]wY�`�WcmpY[b�\c��Wc]
\^mgY+IK\^�^\^]KWcV¶bg`sM�h�Y[mgUKL��
H�IaM~�EUaM�bgY+RX\c]­]KWZY[UKm+WcVTVTf�Wcm+RTb+RT]K��RTbq��IKM�Y+IKM�m¯Y+IKM
Y[Uam+|KUKVTM�]wY&zERTb+h�\cb+R�Y�fxUKb+M d ��\^m

h�\^LN`KUaY+RX]a��Y[IKM�r � yqQA�«�KUKh�Y+U�WZY[RT\^] bgIK\^UKV d RT]Azc\^V�z^M�Y[IKM���IK\^VTM ¬ARX]KMkY[RTh Y[UKmg|KUKVTM�]wY
M�]KM�m+�cf�\cm_]a\cY��
H�IaM¡\^`SY[RT\^]eRXb |3M�Y��¡M�M�]�M�R�Y[IKM�m�¬ZM�M�`KRX]a�iY[IaM�Uab+U�WcV9
¯RT]�Y+IKMnL(\ d M�Vw\^m�b+UK|SY[m[WZh�Y[RT]K�
 8�:<;�=��9EHGI0QJR��02�!����LA1(Wcb�M�zZWcVTU�WZY+M d ��m+\^L�Y[IKM�r � yqQ���Uah�Y[UKWZY[RT\^]º�
H�IaM�M�¢sM�hkY WZVXbg\ m+M�b+UKV�Y[b�RX]±Y[IKM d M�h�m+M�Wcb+RT]K� \Z�qY[Uam+|KUKVTM�]wY�zSRTb+h�\^b+R�Y�f^� 8�]�b+\^LNM

h�WcbgM�b�¤ZY[IKRTb L(W�f�WZVXVT\{� Y[\qh�\^LN`KUaY+M¦LN\^m+M¨Wc] d LN\^mgM¡bpY[m+Uah�Y[Uam+M�b¥RT]~W_b+RTL(RTVXWcm2L(Wc]K]aM�m
Wcb_WZY � ° Q3�
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H�IKM�]EUaL(M�m+RTh�WcV�Y+M�htIK]KRT�AUKM d M�z^M�VX\c`sM d WZY 8ªyir;8 � RTbnY[Wc¬cM�]"WZb¡W&|�WZb+M���\^m¥b+\cVTzERT]K��Y+IKM
Wc|s\{zcM_`am+\^|KVTM�L��¥H�IKM_b+\cVTzERT]K��\Z�ºh�\cL(`am+M�bgb+RT|KVTM¯yqW�zERTM�mp�ªQEY[\c¬cM�b¡M��AU�WZY+RX\c]Kb¡RTbnh�Wcmgm+RTM d
\^UaY�|wf Y+IKM&LNR�jSM d £�]KR�Y[M&zc\^VXUaL(M��ZM�VTM�LNM�]AYqLNM�Y[Ia\ d ��R�Y[I�Y[IKM&Uab+Me\c��W~b+M��AUKM�]Kh�M�\c�
Wc]KRTb+\cY+m+\^`KRTh&Y[mgR Wc]a�^UKVXWcm�LNM�b+IaM�b!2�L�UKV�Y[RT�^mgR d bgY+m[WZY+M��cf56k�
H�IaM�r�\EM�b+htIKM�L(M�\c�iIKRT�^IKM�mNWZh�h�Uam[Wchkf \^m d M�m~RTb(Uab+M d ��\^m
Y+IKM�Wc`K`Kmg\�jaRTL(WZY[RT\^]

\c��h�\^]wz^M�h�Y[R�z^M0Y[M�mgLNb�� lQO��<��\^m+L�UKVXWZY[RT\^]�\c���eWcVTM�m+¬ART]>LNMkY[IK\ d RTb�Wc`K`KVTRXM d Y+\ Y+IKM
d RXbgh�mgM�Y[R*?�W�Y[RT\^] \c� d R�¢¶UKbgRTzcM�Y+M�m+LNb�� H�IKMNY[RTL(M©��RT]wY[M��cm[WZY+RX]K��RTb�`3M�mp��\^m+LNM d ��RTY+I­Y+IKM
b+M�h�\^] d \^m d M�m \c�KWZh�h�Uam[Wchkf^�2H�\_b+RTL(`aVXR��-f&Y[IKM�h�WZVXh�UKV W�Y[RT\^]Kb�¤§Y[IaM¡VTRX]aM�WcmgR ?�M d h�\^]wz^M�h�Y[R�z^M

Í�Í à�SaÉ�Ò©É�Ò



O{� � ( #�� ��� ��(*���.��� ��� � �
(*������� �
�
	��-�
'��

��USjSM�b�Wcm+M Y[Wc¬cM�]���R�Y[IeY[IaM £�m+bpY�\cm d M�m�\c�KWZh�h�Uam[Wchkf^¤ZWc] d Y[\�¬cM�M�`eY[IKMnIKRT�^IKM�m�WZh�h�Uam[Wchkf
\^m d M�m�RT] Y[IKM(UK]KbpY[M�W d f `am+\Eh�M�bgb�¤�Y[IKM(`Km+\Eh�M d UKmgM"\c� � ° ��h�\^mgm+M�hkY[RT\^] RTb�UKb+M d 2CbgM�M
D O�H<6k�

�8�3� � ����� � ��
#�C� 
�� ������� �'! ��� � 	 ���
®&Uam2MkjS`3M�mgRXLNM�]wY+b�IKW{zcM¦|3M�M�]~h�\^]Kh�M�]wY[m+WZY[M d \c]�Y[IKM�}�����\{�±Wcm+\cUK] d Wqbg�EUKWcm+M¦hkfEVXRT]S�
d M�m&W�YeW LN\ d M�m[WZY+M~r�M�fE]K\^V d b&]AUKL�|3M�m&\Z�¦}c}"v^v^va�eH�IKRTb¯Y[M�bgY&h�Wcb+M~h�\^UKV d |sM
h�\^L
�
`KUaY[M d ��RTY+IK\^UaYeWZ]Af�LN\ d M�V4¤s��RTY+I�Y[IKM �¯yqQxWc`K`Kmg\wWchtIº¤º|aUaY¯Y[IaRXb¯�¡\^UKV d |sMNW(z^M�mpf
MkjS`sM�]Kb+R�z^M /�� h�\^LN`KUaY[WZY[RT\^]º�J8«Y¦h�WZ] |sMqWcVTb+\
h�\^LN`KUaY[M d ��RTY+I�� ° Q BEY+IKRXb¨Wc`K`Kmg\wWchtI
RXbqWcVXbg\ /�� WZ] d m[W�Y[IKM�mqMkjS`3M�]KbgRTzcMABºRX]�W�h�\cL(`KWc]KRT\^]xbgY+U d f 2�DN/CH�6©¤3Y+IKRTbq��\{� RXbih�WcV��
h�UKVXWZY[M d ��R�Y[I�W(VTM�bgbp�«MkjS`sM�]Kb+R�z^M
zcM�mgb+RT\^]�\c� � ° Q�RX]wzc\^VTzERT]K���¨WcVTV V W���b��¡H�IKM�`Km+M�b+M�]wY
Wc`K`Kmg\wWchtIxWcRTLNbqW�Yq`KmgM�bgM�]wY[RT]K��® ° Q�Wcb¯W(L�UKhtIxVTM�bgbqM©ja`3M�]ab+R�z^MN\^`aY+RX\^]�Y[I�WZ] � ° Qs¤
Wc] d RTY_RTb�Y[IKM�]�RT]wY[M�mgM�bpY[RT]K��Y+\(h�\^LN`�WcmgM�Y+IKM�L��	0M £�m+bpY�]K\ZY[MxY[I�W�Y�Y+IKM­UKb+U�WZV�r � yqQ LN\ d M�Ve`Kmg\ d UKh�M­UK]KbpY[M�W d f�b+\^VTUaY[RT\^]Kb��
8�] �2RT�^UKmgM O^¤��¨M�`Km+M�b+M�]AY�Y[IKM�VTRT�-Y�h�\EM � h�RTM�]wY"\^|aYtWZRX]KM d ��R�Y[I 
 � �xLN\ d M�V���R�Y[I
� �S) � � ��� �¦®&]aM�h�Wc]�bgM�M�Y[I�WZY�Y+IKRXbim+M�b+UKV�YqRTb_bgY[mg\^]K��`sM�m+RT\ d RTh�b+\^VTUaY[RT\^]���IKRThtIxI�W�z^M
|sM�M�]�\^]KMi��m+M��AUKM�]Kh�f h�\^mgm+M�bg`s\c] d RT]K�(QEY[mg\^UKI�WZV¶]AUKL�|3M�m�M��AU�WcV¶Y+\ � � * R#N 2�b+M�MZ¤ ��RX�^Uam+MO�6k�

8�] �2RT�^UKmgM%/a¤ºY[IKM�m+M(RXb d M�`KRTh�Y+M d VTR��-Y�h�\SM � h�RTM�]wY�\c|aYtWcRT]KM d ��R�Y[I­]KMk� Y[UKmg|KUKVTM�]wY
zSRTb+h�\^b+R�Y�f���IKM�m+Me]KM���Y[Uam+|KUKVTM�]wY�zERXbgh�\^bgRTY�f�RTb�bgY+M�W d f"b+\^VTUaY+RX\^]�\c��h�VT\^bgUKm+MeM��AU�W�Y[RT\^]Kb
�¨M�m+M¨h�\^LN`KUaY+M d ��mg\^L Y[RTLNM¦W�z^M�m[Wc�cM �� � 	 RTY+I�Y[IaM¨]KMk� Y[UKmg|KUKVTM�]wY2zERTb+h�\^b+R�Y�f^¤^Y+IKM��K\§�
RXb¥L�UKhtINVXM�b+bn`sM�m+RT\ d RXhZ¤wb+IK\{��RT]K�eM�z^M�]�bg\^LNM¦Y[M�] d M�]ah�f~Y[\&htIKWc\^b��2H�IKM��^VT\^|�WcVE£��^UKmgM�b
\c�º`3M�mgRX\ d WZ] d WcLN`KVTR�Y[U d MiWcmgMi]K\ZY¡L�UKhtI htI�WZ]K�^M d ¤a\^mnM�zcM�] bgVXRT�^IwY[V�f d M��cm[W d M d ��R�Y[I
m+M�bg`sM�h�Y_Y[\~Y[IaM�r � yqQ \^UaY[`aUaY�¤K��IKRThtI��¡M�mgM�m+WZY[IaM�m��^\E\ d �
H�IaM�£�mgbgYiLNM�WcbgUKm+M�b d \^]KMebgIK\{� Y[I�WZY�Y+IKM�bpY[M�W d f�Y[UKmg|KUKVTM�]wY_zSRTb+h�\^b+R�Y�f d M d Uah�M d

��m+\^L Y[RTL(M(W�z^M�m[Wc�cRX]K��RXbebgL�WZVXVTM�m&Y[IKWc]­Y+IKMNUKb+UKWcV¥\^]KMN|wf­W �CWch�Y+\^m�
 ��Wc|3\^UaY&Y��¡\K�
H�IKRXb�RTb�b+IK\{��]�RX] �2RT�^UKmgM Ma¤KRT]���IKRXhtI d RTbgY[mgRX|aUaY[RT\^]�W{zcM�m+Wc�^M�Wc] d bgY+M�W d f Y[UKmg|KUKVTM�]wY
zSRTb+h�\^b+R�Y[RTM�bqWcm+M&`aVX\cYgY[M d ]KM�Wcm�b+�AU�WcmgM�hkfEVXRT] d M�m��
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H�IKM"mgM�b+UaVTY+b
\c��h�\^LN`KUaYtW�Y[RT\^] ��R�Y[I ]KMk��h�VT\^b+UKmgM"h�\SM � h�RXM�]wYN`Km+M�b+M�]wY~RT] �2RT�^UKmgM }E�
®&]aMqh�WZ] b+M�MqY[I�W�Y¨Y[IaMi��\{� I�Wcb¨]K\�h�VXM�Wcm+V�f d M�£�]KM d `sM�m+RT\ d Wc] d Y+IKM�mgM¯RXb¨W�Y[mgM�] d Y[\
Y[IKMehtI�Wc\ZY[RTh�LN\cY+RX\c]�WZb_R�Y_RXb�RT]�Y+IKMeh�WcbgMe\c�2bpY[M�W d f�Y[Uam+|KUKVTM�]wY�zERXbgh�\^bgRTY�fc�

��MkY¦UKb¦`KW{f"WZYgY[M�]wY+RX\^] Y+\�Y[IaM¯Wc`K`3M�WZm[Wc]Kh�M¯\c� ]KMk� ��m+M��AUKM�]Kh�RTM�b�RT] Y[IaM¯b+`3M�hkY[m+UaL
\c�2VTR��-Yih�\SM � h�RTM�]wY¯h�\^]Kb+R d M�m+M d Wcb_WN��UK]ah�Y[RT\^]�\^]�Y+RXLNMZ�¨H�IKM�b+Me��m+M��AUKM�]Kh�RTM�b¯Wcm+Meh�\c]S�
d RTY+RX\c]KM d |wf�Y[IKM��^M�]KM�m[WZY+RX\c]�\c��W dKd RTY+RX\^]KWcV�zc\^mgY+Mkj�]KM�WZmqY[IKM�h�fEVTRX] d M�m&b+Uamg�CWch�MA2CbgM�M
�2RX�cUKm+M&��6k�:8�] d \^RT]K�Nb+\K¤S�¨M&\^|SYtWcRT]�Wc]�RX]wY+M�]KbgRTY�f�\c� Y+IKRXb_W dad RTY+RX\c]�WcVszc\^mgY+Mkj�Y+I�WZY�RTb
IKRX�cIKM�m¦RT] Y[IaMqh�WZb+M&\c� ]KMk��h�VT\^b+UKmgM&h�\EM � h�RTM�]wY�Y+I�Wc] Y[IaM¯\^]KMi\^|aYtWZRX]KM d RX]�WZ`K`KV�fSRT]K�
Y[IKMeh�VXWcbgb+RTh�WcV�r � y¯Q"Y+UKm+|KUaVXM�]AY_zERXbgh�\^bgRTY�fc�
� b2R�Y2RTb2bgM�M�]~RX]�Y[IKM��2RX�cUKm+M�b�OZ� F�Y+IKM¡M�]KM�mg�cf�\c�aY+IKM¨L(WcRT]�z^\cmgY[M©j 2Ch�\cm+m+M�b+`3\^] d RT]K�

Y[\iY+IKM¨�AU�WZb+RT`sM�m+RT\ d RTh¨��\{��6 d M�h�m+M�WZb+M�bnWZ] d Y+IKM¨`Kmg\Sh�M�bgb \c��M�]KM�mg�cf�mgM d RTbgY+m+RT|KUaY+RX\^]���\^m
]KM���bgY[mgUKh�Y+UKm+M�b¨�^M�]KM�m+WZY[RT\^](bgY[WcmgY+b��L8�]NY[IKM�h�Wcb+M�\c�¶]KM���zcWZVXUKM�\c�sh�VT\^bgUKm+M_h�\EM � h�RTM�]wY
Y[IKRTb�`Km+\Eh�M�b+b_RXb�YtWZ¬ERT]K�~Y[IaM�IaRX�^IaM�m�RX]wY+M�]KbgRTY�fc�

8«Y(bgM�M�LNb(RX]wY+M�m+M�bgY+RX]K�­Y[\ h�\cL(`KWcm+M�Y[IaM�m+M�bgUKV�Y[bN��RTY+I±Y+IKM�\^]KM�bN\^|SYtWcRT]KM d |wf W
� ° Q h�WcVTh�UKVXWZY+RX\^] 2�DN/.H<6k��H�IKM"h�\^m+mgM�b+`3\^] d RX]K��b+`3M�hkY[m+UaL h�\^m+mgM�VXWZY[RT\^] 2 �2RT�^UKmgM�b ��� K�6
b+IK\{��b¯WN�^\E\ d Wc�cm+M�M�LNM�]wYq|3\cY+I�RT]�Y+IKM�W dKd R�Y[RT\^]�WcV���mgM��AUKM�]ah�RTM�b¯WZ] d Y+IKM�RTm�M�]KM�m+�^RTM�b
RX]�Y[IKMeh�Wcb+Me\c��UKb+RT]K� 
 � ��Y[Uam+|KUKVTM�]ah�M�L(\ d M�Vº��RTY+I�]KMk� zZWcVTUKM � �~h�\SM � h�RTM�]wY��
H�IaMqY[RTLNMq��\^m�\^|aYtWZRX]KRT]K�~W�b+RT�^]KR�£�h�WZY+RTzcM&\^UaY+`KUaY¦RTb¦m+WZY[IKM�m¨bgL�WZVXVC¤KWc|3\^UaY¡Y[M�] `sM©�

m+RT\ d b�¤S��IKRThtI�RT] d RTh�WZY+M�b¨Y+I�WZY¨Y+IKM¯`Kmg\^`3\^b+M d LNM�Y[Ia\ d ]KM�M d b¦W�LN\ d M�m[WZY+Mqh�\^LN`KUaY[RT]K�
Y[RTL(MZ��H�IKM"m[WZY+RX\���RTY+I W � ° Q­h�WcVTh�UKVXWZY+RX\^]0��RTY+I h�\^LN`�Wcm+Wc|KVTM�Wch�h�UKm+Wch�f0RXb�]KM�WZm+V�f
Y��¨\(\^m d M�m+b�\c��L(Wc�^]KR�Y[U d Mc�
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�2RX�cUKm+M O�= ��RT�-Y(h�\SM � h�RXM�]wY�WcbN��UK]KhkY[RT\^]�\Z�¯]K\^] d RXLNM�]Kb+RT\^]�WcV�Y[RTLNM�\c|aYtWcRT]KM d ��R�Y[I
 � ��M��AU�WZY+RX\c]Kb�L(\ d M�Vº��RTY+I ��� ) � � ���
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�2RX�cUKm+M�})= ��RT�-Y(h�\SM � h�RXM�]wY�WcbN��UK]KhkY[RT\^]�\Z�¯]K\^] d RXLNM�]Kb+RT\^]�WcV�Y[RTLNM�\c|aYtWcRT]KM d ��R�Y[I
 � ��M��AU�WZY+RX\c]Kb�L(\ d M�Vº��RTY+I ��� ) � � � �
¼�Ï�Í�¼�Ð



���������
	��
���������������������������������! ��"��#%$&���!')(*��+��-,.� })O

-3

-2

-1

0

1

2

3

300 320 340 360 380 400 420 440

lif
t c

oe
ffi

ci
en

t

Nondimensional time

SMOES

�2RX�cUKm+M /5= ��RT�-Y(h�\SM � h�RXM�]wY�WcbN��UK]KhkY[RT\^]�\Z�¯]K\^] d RXLNM�]Kb+RT\^]�WcV�Y[RTLNM�\c|aYtWcRT]KM d ��R�Y[I
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�2RX�cUKm+M¯O5= �¨\^LN`�WcmgRXbg\^]�VXR��-Y�h�\EM � h�RXM�]AY_bg`sM�h�Y[mgUKLNb�\^|aYtWZRX]KM d ��RTY+I 
 � ��M��AU�W�Y[RT\^]Kb
L(\ d M�Vº��RTY+I�Y��¡\ d RT¢sM�mgM�]wYizZWcVTUKM�b_\Z� ���5= � � � �(Wc] d � � ���
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�2RX�cUKm+M F)= �¨\^LN`�Wcm+RTb+\c]�VTRT�-Y�h�\EM � h�RTM�]wY"b+`3M�h�Y+m+UKLNb \c|aYtWcRT]KM d ��R�Y[I;Q54�® ° Q�Wc] d
 � ��M��AU�WZY+RX\c]�LN\ d M�V 2 � ��) � � � � -
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LES

�2RX�cUKm+M �5= �¨\^LN`�Wcm+RTb+\c]�VXR��-Yih�\EM � h�RTM�]wY¯bg`sM�h�Y+m+UKLNb¯\^|SYtWcRT]KM d ��RTY+I � ° Q�Wc] d 
.� �
M��AU�WZY+RX\^]�LN\ d M�V 2 ����) � � � � -
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�2RX�cUKm+M K)= �¨\^LN`�Wcm+RTb+\c]�VTRT�-Y�h�\EM � h�RTM�]wY"b+`3M�h�Y+m+UKLNb \c|aYtWcRT]KM d ��R�Y[I;Q54�® ° Q�Wc] d
� ° Q
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Streamlines SMOES - minimum Streamlines SMOES - maximum

Streamlines OES (c_mu=0.04) - minimum Streamlines OES (c_mu=0.04) - maximum

�2RX�cUKm+Me�5=¥QEY[mgM�WcLNVTRX]KM�bqW�Y¦Y[IKM&Y+RXLNM&h�\cm+m+M�b+`3\^] d RT]K�(LNRX]KRTL(WcV�Wc] d L(W�jSRTL(WcVºzZWcVXUaM�b
\c��VTRT�-Y¡h�\EM � h�RTM�]wY BaY[IKMiUK`K`3M�m¡`�WcmgY¡RTb¨h�WZVXh�UKV W�Y[RT\^]Kb¨\c] 
 ���eLN\ d M�V6��R�Y[I ����) � � � �5B
Y[IKMeVT\§�¡M�m�`�WZmgY_RXb�h�WcVXh�UKVXWZY[RT\^]Kb�\^]�Q 4�® ° Q
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�2RX�cUKm+M M5= �¨\cL(`KWcm+RTb+\^]>M dKd f�zERXbgh�\^bgRTY�f�\^|aY[WcRT]KM d ��RTY+I W�zcM�m[WZ�^M d |Af�`sM�m+RT\ d \c�
�EUKWcb+RT`sM�m+RT\ d RXh~bg\^VXUSY[RT\^] 2 � � 6qWc] d \^|SYtWcRT]KM d ��R�Y[Ixbg\^VXUSY[RT\^] \c�¥Y[IKM 
.� ��M��AU�W�Y[RT\^]Kb
��RTY+I�LNM�WZ]�zcM�VT\Sh�RTY+RXM�b 2�bgY[M�W d f�M dKd f�zERXbgh�\^bgRTY�f � �O3�6
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H�IKRXb�bgIK\^mgY_bpY[U d f�IKWcb�h�\^]Kh�M�]wY[m+WZY[M d \^]�Y+IKMeUKb+Me\c� �
+ ���"��#¯Y+UKm+|aUKVXM�]wYizERTb+h�\cb+R�Y�f���\^m
® ° Q�LN\ d M�VXVTRT]K�K�
®&]aM�]K\{zcM�V�Y�f�RTb�Y[I�WZY_Y[IaRXb_LN\ d M�V RXb_|wf�h�\^]KbpY[mgUKh�Y+RX\^]�h�\^]KbgRXbpY[M�]AYq��RTY+I�Y[IaM�h�WcVXh�UKVXW��
Y[RT\^]0\Z�¨bpY[M�W d f LNM�Wc] ��\{��b B RT] d M�M d ¤ Y[IaM�VTM�zcM�Vn\c��zSRTb+h�\^b+R�Y�f­RXb d R�¢¶M�m+M�]AY���m+\cL Q 4
L(\ d M�VXbNWcb~bg\S\c]�WZb~UK]KbgY+M�W d RX]KM�b+b�Wc`K`3M�WcmgbNWc] d RTb
Y[IKM�b+WcLNM ��IKM�]±UK]KbpY[M�W d RX]aM�b+b
d \SM�b�]K\cY_Wc`K`3M�WZm��
9i\{�¨Mkz^M�m�¤ ��IKM�] Q 4 `am+\{zER d M�b~W��^\S\ d `Km+M d RXhkY[RT\^]º¤2Y+IKM(]KM���LN\ d M�Vn`Kmg\§zER d M�b�VXM�b+b
`sM�m+RT\ d RThe\^UaY+`KUaY[b�¤K��RTY+I�WZ]�WZh�h�Uam[Wchkf�\c�2`am+M d RXhkY[RT\^]�W~VTRTYgY[VTM d M��^m+W d M d �

8�]
Y+IKM¦`Kmg\^`3\^b+M d b+�AU�WcmgM¦h�fEVTRX] d M�m¥MkjaWcLN`KVTMc¤w�¡M¦bgY[WcmgY2��RTY+INW¯r � y¯Q�h�WcVTh�UKVXWZY[RT\^]
Y[I�WZYnRTb¥�^\E\ d M�]K\^UK�cI(��\^m2`Km+M d RXhkY[RT]K��m+WZY[IaM�m �¡M�VTVKY[IKM��AU�WcbgR�`sM�m+RT\ d RTh¦��\{�e�L8�](L(Wc]wf
\cY[IKM�m¯h�WZb+M�b�¤ºY[IKM~h�V WZb+b+RTh�WZV¥r � y¯Q�h�WcVXh�UKVXWZY[RT\^] h�Wc]a]K\cY&`Kmg\{zSR d M~bgUKhtI­Wc]xUK]KbpY[M�W d f
��\{�e�>8«Y_RTb_Y+IKM�]�]KM�h�M�bgb[Wcmpf�Y+\�h�\^]KbgR d M�mqW~£�mgbgY�Y[mgR WcV�mgM�V�fERX]K��\^]�W(LN\ d R�£�M d r � y¯Q
L(\ d M�V4¤6RT]���IKRThtI�Y+IKM&Y[UKmg|KUKVTM�]wYqzERTb+h�\cb+R�Y�f�I�WZb_|3M�M�]�VT\{�¨M�m+M d |Af�WZ]�Wcmg|KR�Y[m[WZmgf �CWch©�
Y[\^m��L8«Y¨RTb�h�VTM�Wcm�Y[I�WZY�Y[IaMimgM�b+UaVTY+RX]K��VXMkz^M�Vs\c�¶zERTb+h�\^b+R�Y�f bgIK\^UKV d YtWZ¬cM_RX]wY[\
Wch�h�\^UK]wY¡Y+IKM
VX\{�¡M�bgYeVTM�zcM�V `3M�mgLNRTYgY[M d |wf�Y+IKM
LNM�bgIº¤�RC�ÁMZ�¯Y[IKM�zERTb+h�\^b+R�Y�fxb+Ia\^UKV d |3M
VXWcm+�cM�M�]a\^UK�^I
��\^m¨£�V�Y[M�m+RT]K�NbgY[mgUKh�Y+UKm+M�b�b+L(WcVTVXM�m¦Y[I�WZY¨Y[IKM&LNM�bgI�bgR ?�Mc� � ]a\cY[IKM�m�Wc`K`Kmg\wWchtI�h�\cUKV d |3M
\c��h�\cUKm+bgMiY[\�h�\^LN`KUSY[Mq£�mgbgY¡Y[IKM_��\{�;��RTY+I�W � ° Q�LN\ d M�VC¤ d M�m+R�z^MqY+IKM�]�W�LNM�Wc]"�K\§�
Wc] d \^|aY[WcRT]���RTY+I \^UKm&Wc`a`Km+\wWZhtI Wc]­® ° Q���\cm+L�UaV WZY+RX\c]º�&H�IKM~�AUKM�bpY[RT\^] RXb¯��IaM�Y[IaM�m
�¨M(h�Wc]­MkjEY+m[WchkY��^M�]KM�m+WcV ��M�W�Y[UKmgM�b�\c�¦R�Y�RX]­\^m d M�m&Y[\�|sM(Wc|aVXMNY[\�Wc`K`aVTf R�YeY[\�\cY[IKM�m
��\{��b¡Y[IKWc](Y+IKMqRT]KR�Y[RXWcV6\^]KMZ¤E��\^mnM©jaM�LN`KVXMi��\{��b¡��R�Y[I W d R�¢¶M�m+M�]AY¦r_MkfE]K\^V d b¨]AUKL�|sM�m��

4�Wc]wfeMkjEY[m+W_h�\^LN`KUaYtW�Y[RT\^]Kb�Wcm+M¥bpY[RTVXVA]KM�h�M�bgb[WcmpfeY[\ d M�h�R d M���IKMkY[IKM�m�Y+IKMn`Km+\c`s\^bgM d
Wc`K`Kmg\wWchtI�h�WZ]�|sMiUKb+Mk��UKV¶��\^m�Y[IKM¯bgRXL�UKVXWZY[RT\^]�\c� �AU�WcbgR��«bgY[M�W d f �Z�AU�WcbgR��«`sM�m+RT\ d RXh&��\{��b
Wcb_Wcm+RTb+RT]K�NRX]�L(Wc]wf�M�]K�cRX]KM�M�mgRX]K�(`Kmg\^|KVTM�LNb���H�IKMeb+M��EUaM�V�\c�2\cUKm¦�¨\cm+¬ ��RTVXV�h�\^]Kh�M�m+]
�EUKWcb+R���`3M�mgRX\ d RThe�K\§��biWcmg\^UK] d WcRTmg��\^RTVTbiW�Y�IKRX�cI�Wc]a�^VXM&\Z� WZYgYtWcht¬6�

� 
 ���"��' � %���������� ���~���

	 MNY[I�WZ]K¬�� � m��cL(M ��m[Wc]Kh�M�bgh�WZYgY[\���\^m�`Kmg\§zER d RT]K��Y[IaM�� � ��Y��¨\Z�«V W�fcM�m
¬ZM�m+]aM�VC¤nWc] d
4�Wcm+RXWc]K]KW @¡m[W�?�WN��\^m�M©jS`KV WZRX]KRT]K�(UKb���I�WZY�RTbq® ° Qs�
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D*O H @i� �a� �¦Wc]wY��¨M�VXV�WZ] d ��� �¨\^VTM�b�¤ 
�� ] M©jS`sM�m+RTL(M�]wYtWcV¦bpY[U d f \c�¦M�]wY[m+WcRX]aL(M�]wY(Wc] d
Y[m+Wc]Kbg`s\^mpY�RX]�Y[IaM�Y+UKm+|KUaVXM�]AYi]KM�Wcm��¦Wc¬ZM�\Z�¥W~h�RTm+h�UKV WZmihkfSVTRT] d M�m!�t¤ �a� �2VTUKR d 4�M�htIº�
O�/ �S¤�/w})O�� /"KZOK¤ O�M^��/a�

DÈ}.H � � �iM�mgzERTM�USj�M�Y �a� � � � � bgR d�� m+RC¤ 
 �¨\cL(`am+M�bgb+RT|KVTM �2VT\§� QS\^V�z^M�mgb¯UKbgRX]K���i]KbpY[m+Uahk�
Y[Uam+M d �&m+R d �t¤���� � ��,.� +F����� � �&¤6yi\AOIK�/w}E¤ O�M�Mw}

D /CH�Q3� �¦WZL�WZm+m+RC¤ 
�� ] � ° Q�WZ`K`Km+\^WchtI���\^m~Y+IKM�bgRXL�UKVXWZY[RT\^]�\c�qh�\^LN`KmgM�bgb+RT|KVXM�IKRX�cIS�
r�M�fE]K\^V d b���\{��b_\{zcM�m_h�\^LN`KVTMkj��^M�\^LNM�Y+m+RTM�b��[¤�8ªyqr 8 � m+M�`3\^mpY�¤ O�M�M�M

D O�H �a� ��m[Wc]ah�M�bgh�WZYgY[\K¤ 
 4 � Y[IK\ d M�b�L�UKV�Y[RT�^mgRXVTVXM�b
`�Wcm�Wc�^�cVX\^L � m[WZY+RX\^] d RTm+M�h�Y[RT\^]K]aM�VTVXM
`3\^UKm¦VTM&h�WcVTh�UaV d � � h�\cUKVXM�LNM�]wY[b�Y[UKmg|KUKVTM�]wY[b!�t¤�H�IKM�b+RTb�¤�UK]aRTzcM�m+bgRTY�f�\Z�2y_RXh�Mc¤ ��m[WZ]Kh�MZ¤
O�M�Mc�

DGF.H �~� �cRX]º¤�40�>@¨m+W�?�Wa¤	� � Y��¡\Z��M��EUKWZY[RT\^]�Y[Uam+|KUKVTM�]ah�M�LN\ d M�V���\^m"Ua]KbgY+M�W d f�b+M�`S�
Wcm+WZY[M d ��\{��b WZm+\^UK] d WcRTmg��\^RTVTb
�§¤ � 8 �q� �c\^UKmg]�WcVe¤Q/w}S¤¨yi\3O�O^¤¦y_\{zs�>McOK¤¦}�/5O �§�
}�/w}Zva¤ O�M�McO

D �CH �¡�"@¦WcbpY[RT]º¤Al�� ��W���\^]NWc] d Qs� �¦Wc] d M�V4¤ 
 �¨\cL(`aUaYtWZY+RX\c]~\c�wopM�YnLNR�jSRT]K�e]K\^RTb+M d UaM¦Y[\
h�\cIKM�mgM�]wYnbgY+m+UKhkY[UKmgM�b =�Y[IKM�`aV Wc]aM�opM�Y2h�WcbgM2�t¤ �c\cUKm+]�WZVa\c� �2VTUKR d 4�M�htIKWc]KRTh�b�¤#Mn\^VTUKLNM
/�/"FE�&4�WcmghtI O�M�M"KS�6} �)O�� /^vZO

DGK.H 4­� @¨m+W�?�Wa¤)9��)9qWZ]KRX]aMc¤��ky_UKLNM�mgRXh�WcVsbgRXL�UKVXWZY[RT\^]�Wc] d LN\ d M�VTRT]K�
\c� WZ] UK]KbpY[M�W d f
b+Ua`sM�m+b+\c]KRXh�LNR�jSRT]K�Z��VXW�f^M�m���\{���§� �a�Èy_\cY[M�b�\^] yiUKLNM�mgRXh�WcV �2VXUaR d 4�M�htI�WZ]KRXh�b�¤ �"FE¤
O�O�� O�Ma¤
M¯RTM��¡M��K¤�O�M�M �

DÁ�CH 4­� @¨m+W�?�WS¤ 9�� 9iWc]KRT]KMc¤ � � @¨\^UKI�W d opR4¤
�kl¥m+M d RTh�Y[RT\^]�\Z� Y[IKM�UK]KbpY[M�W d f�Y+m[Wc]ab+\^]KRTh
Y[Uam+|KUKVTM�]wY
�K\§��WZm+\^UK] d W�h�RTm+h�UKVXWcmp��Wcm+h"WcRXmp��\^RTV��§¤��a�2y_\cY[M�b�\^] yiUKLNM�mgRXh�WcV ��VXUKR d
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