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QSRUTWVYX[Z\X^]`_Wacb^dfehgjilknmpoqacgsrut ovgxwjacbyacz|{hgj{hovm}{~i�rxe�m}ehb^df{h�lknmp�x�}e^d�kn���xg�rxac�x�x�qe^������Z���k|����gje�acgjrxe
dx��kngje�{hb^oqi}eSd�kn���qe��`�����Wmp�lk~�|eh�}i}e��xgjeSovgxwjacbyacz|{hgj{hovm}{�rxeSm}ehb^d�{h�lknmp�x�}e������ �xZ¢¡£t¤acgjrxe�e~ipm¥kc¦~¦~{h�q{h�}{~e
ehm§�qe�¨©�}acgªmSrut¤acgjrxe�rx{«¨�ac�pby{�e~ipm§ehgx�}ehz¢oqipmp�}{�ip�x�§�qe��`�¬�X[Zf�U�®�¥¯�dx�}°~i§�}ehm}ac�x�pgjehbyehgªm�m}ehb^dfac�}eh�²±ª�qe¨U�}acg³m
rut¤acgjrxe´rx{«¨�ac�pby{µe~ipm¶�}{~{hb^oqi¶�|eh�}i¶�qe·�`�����¢Z�¯��¸¦~ac�x�}iyrxe´¦~ehmpm}e´rxeh�[¹ºoq°hbye´mp�lk��|eh�}i}{~e»r[�¸b^ov�voqeh�Y±���k
rx{«¨�ac�pb¼knmpoqacg½r[�µ¨©�}acgªm�rut¤acgjrxe�e~ipm¦~acb^d�ehgjil{~e¾ehm�xgje�acgjrxe�dx��kngje¾e~i}m�}{~¦h�xd�{h�}{~e�ip�x���qe¾�`�¬�X[Z

�qey���¿dfeh�pbyehmÀrxeÁ¦~acb^d�ehgjileh�Àrxe~i¾ovgxwjacbyacz|{hgj{hovm}{~i¶rxe^m}ehb^df{h�lknmp�x�}e¢Z¬¡Ye¼¦~acgj¦~ehdxm�rxe¼���Âi�t\kndxdx�voqÃ³�je
ehgj¦~ac�}e��qac�}i}Ãª�jeÀ�²t¤{h�|ac�v�xmpoqacg`m}ehb^d�ac�}eh�v�qe�r[�`¦lw�knb^d`rxeÀ¦~{h�q{h�povm}{��qaº¦�kn�qe�ÄcÅ©Æ�Ç�e~ipm��qehgªm}e�rxeh�ckng³m��qeÀm}ehb^dji
rxeWdx�}acd�knzªknmpoqacg¼gj{~¦~e~ililknov�}eÈ��²t¤e«¹ºdf{h�poqehgj¦~erxeS����±cmÊÉºdxoqÃª�jehbyehg³m¥Ãª�jeh�qÃ³�je~i£r[ovËÌknovgje~i£rxeSb^oq¦h�}a¢ile~¦~acgjrxe~i�Z

Í¶ÎcÏÑÐÓÒÔÎnÕµÖ¥×qÏ©Ø�ÙxÚxÎnÏUÚjØÜÛ|Õ½Ý¬ÚxÎ¼Þ�ßàÖÜÚjØÜÐyÒÜØâáãÏ©ä©ÏUÕ³Òåáãæ�ç�Ï©äÑÕ

¡¥t ovgª�¢kn�po�kngj¦~e£d�kn�Ô����e~ipmu�x�poqi}{~e¥rjkngjiu�xg¾b^ov�voqeh�Àkn�ji}ac�p��kng³mÜac�¾ehg¾byac�x�|ehbyehg³m§è¤��ac�[¹µé¿ê¬ovgxëì��í¢í¢înïÊZ
ð�gìe«ñuehm�±®¦~acb^bye�gjac�ji��²t\k~�|acgji��º��ehg�X[Zv�¢Z\X[±frjkngji��qe�¦�kci�rut �xg`{~¦~ac�x�qehbyehg³m�±f��ky�ºovm}e~i}i}eÀ�qaº¦�kn�qeÀr[�ìi}acg
rx{hdfehgjr^rxeS��k�r[ov�}e~¦hmpoqacg¼rxeSdx�}acd�knzªknmpoqacg¼òóehm��xgje�acgjrxekc¦~¦~{h�q{h�}{~erjkngji£�xgyi}ehgji�d�kn���²t¤{~¦~ac�x�qehbyehgªmWi}eh�lk
�lkn�qehg³mpoqe��qac�}i�rxe�ilk�dx�}acd�knzªknmpoqacgµ�}ehm}ac�x��Z[¡Ye��}ehmlkn�}rÁ�qac�}iSrxe��²t¤{hb^oqi}ipoqacgµr[�µipovz¢g�kn���}ehgª�|eh�}i}{�m}ehb^dfac�}eh�v�qe«ô
byehg³mgYt¤e~ipmdx�v�ji¦~acb^dfehgji}{¾rjkngji���k�dxw�kci}e��}ehm}ac�x��Z®¯��»¦~acg³mp�lknov�}e¢±jov�Ôe~ipm�knb^dx�voöõ�{�d�kn��²t¤{~¦~ac�x�qehbyehgªm�ehm
�qe¾¨U�}acg³m�rut¤acgjrxeÀ�}e~÷h�ìkndx�}°~i��xgje¾dx�}aº¦~{~r[�x�}eyø�mp�lkngji}b^oqi}ipoqacg�kn�v�qeh�ùôÊ�¬�Wô²mp�lkngji}b^oqi}ipoqacg`�}ehm}ac�x�hú¶ip�x�xovm��xgje
rx{«¨�ac�pb¼knmpoqacgyrxac�x�x�qe��©¦«¨pZÌõjzjZ|X[Z\û|�«Zª_Wehmpm}e�¦~acg[õjz¢�x�lknmpoqacg·r[��üýrxac�x�x�qeSb^ov�}acov�§È��}ehm}ac�x�pgjehbyehgªm§m}ehb^d�ac�}eh�öþ
ovg³mp�}a³r[�xovm}e�d�kn�ÿ�wxov�vovdxdfe���ac�[¹·d�eh�pbyehmrut ovm}{h�}eh���qe�dx�}aº¦~e~i}ip�ji�è¤��ac�[¹ì��í¢í��Óï��º�xgje�acgjrxe�{hb^oqi}e¾ÈÀd�kn�pmpov�
r[���`�¬���^e~i}m��}e~÷h�je¼ip�x���qe^�����X[±f�}ehm}ac�x�pgj{~e^m}eh�pb^dfac�}eh�v�qehbyehgªm�ehm��}{~{hb^oqi}e¶�|eh�}i��qe^�������¢ZvZvZu¯�dx�}°~i
� mp�lk��|eh�}i}{~e~i�r[�¼b^ov�voqeh�´byac�xov�qe¶�©i}acovm����	��acd�{h�lknmpoqacgjiSrxe��¬���«±³��kÀrx{«¨©ac�pb¼knmpoqacg´r[�¼¨©�}acgªm�rut¤acgjrxe�e~ipm
knb^dx�voöõ�{~e
� ¨�acoqii}eh�qacg��

�� Å��¥Ç���� ��� Å��¥Ç�� ��X[Zv��û|�



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

���
�

���
�

���
�

���
�

���
�

�� 
 

!!"
"

##$
$

%%&
&

''(
(

))*
*

++,
,

--.
.

//0
0

112
2

334
4

556
6

778
8

99:
:

;;<
<

=>==>=?>??>?
@>@@>@A>AA>A
B>BB>BC>CC>C
D>DD>DE>EE>E
F>FF>FG>GG>G
H>HH>HI>II>I
J>JJ>JK>KK>K
L>LL>LM>MM>M
N>NN>NO>OO>O
P>PP>PQ>QQ>Q

R>RR>RSS

T>TT>TUU

V>VV>VWW

X>XX>XYY

Z>ZZ>Z[[

\>\\>\]]

^>^^>^__

`>``>`aa

b>bb>bb>b
cc
c

d>dd>dee

(a)
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QSRUTWV®X[Z\û�]Á¯�b^dx�voöõ�¦�knmpoqacgìrxe~i�e«ñuehm}irut �xg�{~¦~ac�x�qehbyehg³m�d�kn��qe�rxac�x�x�qe��`�¬��ZÜ��k|�S¡£t¤acgjrxe¾dx��kngjeÀ{hb^oqi}e
d�kn�£�qe��������Smp�lk~�|eh�}ile�xgy�|ac�pm}e«¹ym}ac�x�pg�kng³m§rjkngji£�qe�i}ehgji£rxe~i§knovz¢�xov�v�qe~i§rut �xgjebyacg³mp�}e¢Zª¡Ye¨U�}acg³m¥rut¤acgjrxe
e~ipm�kc¦~¦~{h�q{h�}{Àac�»�lkn�qehgªmpo¬i}eh�qacgµ�qe¾¦gfcm}{¾r[�½�|ac�pm}e«¹´mp�lk��|eh�}i}{¾dx�xoqi�ehgx�}ehz¢oqipmp�}{¾ip�x���qe������X[ZÔ�U�®�S¡Ôe�¨U�}acg³m
rut¤acgjrxe�rx{«¨�ac�pby{e~ipm��}ehm}ac�x�pgj{�m}ehb^dfac�}eh�v�qehbyehgªm§dx�xoqi��}{~{hb^oqi¥È�d�kn�pmpov�¥r[�y�`���X[Z¢ÿÜehgjrjkng³m¥��k�rxeh�[¹[oq°hbye
mp�lk��|eh�}i}{~e¾r[�»b^ov�voqeh�Y±x��kyrx{«¨©ac�pb¼knmpoqacg½r[�»¨U�}acg³m�rut¤acgjrxe�d�kn��²t¤{~¦~ac�x�qehbyehg³m�e~ipm�knb^dx�voöõ�{~e¢Z

¡Ük�dx�}acdx�poq{hm}{�dx�}{~¦~{~rxehgªm}e�e~ipm��¢kn��kn�x�qe��xgxoqÃ³�jehbyehgªmSrjkngji��qe¦�kci£aihy��k�rx{«¨�ac�pb¼knmpoqacgÁr[�y¨U�}acg³m¥rut¤acgjrxe
gYt¤e~ipm¶r[�je·Ãª�Yt\È½�xg {~¦~ac�x�qehbyehg³m�Z�ÿ��v�ji�z|{hgj{h�lkn�qehbyehgªm�±��²t¤e«ñuehm¶rut ovgxwjacbyacz|{hgj{hovm}{~iyrxe¼m}ehb^df{h�lknmp�x�}e¢±�rxe
dx�}e~i}i}oqacg¶ac�^rxe�rxehgjipovm}{�e~i}m�¦~acb^dfehgji}{Wd�kn���xg¶gjacb��x�}e�d�knov�£rxeWmp�lk��|eh�}i}{~e~i¥r[�¶b^ov�voqeh�YZ¢��g¶i}ovz¢g�kn� �  Å��§Ç
k��|e~¦ � ovb^d�knov�¾mp�lkcr[�xovm¾rxacgj¦yÈ·��k¼¨�acoqi��qe~i¾e«ñfehm}i�rxe¶�²t¤{~¦~ac�x�qehbyehg³mÁ��knb^dx�voöõ�{~i � ¨©acoqi«��ehm¾¦~eh�[¹ì�voq{~i¾È
�xgje�mp�lk��|eh�}i}{~e�rut¤{h�|ehg³mp�jeh�v�qe~i�ovgxwjacbyacz|{hgj{hovm}{~i�rxe�m}ehb^df{h�lknmp�x�}e¢±�rxe¾dx�}e~i}ipoqacg½ac�½rxe�rxehgjipovm}{¢±�kn�qac�}i�Ã³�je
dfac�x�¥rxe~i£�¢kn�qeh�x�}i§d�knov�}e~i§rxe � ± �� Å��¥Ç�gje�¦~acg³mpoqehgªmSÃª�je��qe~i¥e«ñuehm}i¥rxe��²t¤{~¦~ac�x�qehbyehgªm¾��knb^dx�voöõ�{~i ��¨�acoqi �«Z

j�kYÝ�lªÎcÏUÕ³ØÜÛ|ÕªÐ^ÚªÙ®Õ³Û�äUÕ½Ö¬æ®ÒÜç¬äUÕnm Þ�ß

ÿ¬ac�x��mpov�}eh��dx�}anõjm¥È��k�¨�acoqi�rxe¥��k�dx�}acdx�poq{hm}{rut\knb^dx�voöõ�¦�knmpoqacgÁr[�¶rxac�x�x�qeS�`��� ehm�rxeW��k�m}e~¦}wxgxoqÃ³�je�rxe~i
mp�lkngjipb^oqilipoqacgji¬�}{~¦hovdx�}a³Ã³�je~i�±ngjac�ji��xmpov�voqi}eh�}acgji��qe~i�rxeh�[¹��`��� ipovbÀ�x�vmlkngj{hbyehgªmWehg¶{hb^oqilipoqacgYZio�eh�[¹������
ipovmp�j{~i§È��xgjer[oqipmlkngj¦~e�pã�²t �xg¼rxe��²t\kn�xmp�}e{hbyehmpm}ehg³mWi}ovb��x�vmlkngj{hbyehgªmS¦}w�kc¦h�xgÁ�xgjeacgjrxe��x�vmp�lkci}acgjac�}e¢Z[_We~i
rxeh�[¹Áacgjrxe~iSi}e�dx�}acd�knz|ehgªmrjkngjiSrxe~iSi}ehgjiWacdxd�a¢il{~i�±ªmp�lk��|eh�}i}ehgªm��qe�b^ov�voqeh�µehg´i}e�¦h�}acoqilkng³mehmWilacgªmS�}e~÷h�je~i
ip�x�¬�qe~i¬rxeh�[¹À�}{~i}e�kn�[¹uZÓ¡Ôe~i�knb^dx�vovmp�jrxe~i¥{hb^oqi}e~i�i}acgªm�ip�rq¼ilknb^byehg³m¬¨�knov�x�qe~i¬dfac�x�¬�}e~i}m}eh�¬rjkngji¬�qeSrxacb¼knovgje
rxe¼�²t\kc¦~ac�jipmpoqÃª�je·�vovgj{�knov�}e·ehmÀgj{hz¢�vovz|eh�¶�qe~i�{h�|ehgªmp�jeh�v�qe~i¶ovg³m}eh�lkc¦hmpoqacgji^gjacg[ô²�vovgj{�knov�}e~i¶�qac�}iÀr[�¸¦h�}acoqi}ehbyehg³m
rxe~i´rxeh�[¹âacgjrxe~i´�x�vmp�lkci}acgjac�}e~iÌZ�_§w�kcÃ³�jeìacgjrxeìe~ipm´kn�qac�}i·�}ehm}ac�x�pgj{~eìm}ehb^dfac�}eh�v�qehbyehgªm½ehm·�}ehgª�|aÌÉ|{~eãÈ
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ehm�k��ù�jipm}ehbyehg³m�Ã³��kcr[�lknmpoqÃª�jeÀrxe~i�rxacgxgj{~e~iÌZÜ�U�®� �W�p�xovm}i����å��¢��ehm���� ���½��ehgµ¨�acgj¦hmpoqacg�rxe��²t\knb^dx�vovmp�jrxe
{hb^oqi}e¢Z¥ÿ�w�kci}e½ehm´knb^dx�vovmp�jrxe�ilacgªmÁ¦�kn�q¦h�x�q{~e~i´È�d�kn�pmpov�·rxe»��k�¦~acb^dfa¢ilkng³m}e�r[� ipovz¢g�kn��È���kì¨U�}{~Ã³�jehgj¦~e
rut¤{hb^oqi}i}oqacgYZ

¦~acb^dfa¢ilkngªm}e�rxe�êjac�x�poqeh�¥r[�yipovz¢g�kn��È���k�¨©�}{~Ãª�jehgj¦~e�rut¤{hb^oqilipoqacgYZ¢¡£t ovgruj�jehgj¦~e�rxeS��k�¨©�}{~Ã³�jehgj¦~e�e~ipm£{hmp�jr[oq{~e
oq¦ho�rxe�rxeh�[¹¶¨�kc÷~acgji§r[oöñf{h�}ehg³m}e~i�Z³�Üac�xmWrut\kn�fac�}ru±|dfac�x�£�xgje¨U�}{~Ã³�jehgj¦~e�rut¤{hb^oqi}i}oqacgyõx¹x{~e¢±|acgy¨²knovm£�¢kn�poqeh�¥��k
¨©�}{~Ãª�jehgj¦~e�È���kcÃ³�jeh�v�qe�acgÁe«¹[mp�lknovm¥��k�dxw�kci}e��	��
À�²t¤{~Ãª��knmpoqacg���X[Z\X|�«Zª¡¥t ovgªm}ehgjipovm}{�bye~ip�x�}{~e�¦~ac�p�}e~ipd�acgjr·kn�qac�}i
kn�´ipdfe~¦hmp�}e�rut¤{hgjeh�pz¢oqe�r[�´ipovz¢g�kn�frut¤{hb^oqi}ipoqacgs�ÑõjzjZxX[Z\X¢Xx��k|�p�«Zºð£�v�qe�rx{hdfehgjr´ehgÁd�kn�pmpoq¦h�x�voqeh�rxe���kÀ�qacgxz¢�jeh�x�
rut¤{hb^oqi}i}oqacgY±fõx¹[{~e¶oq¦hoWÈ?6·d�{h�poqaºrxe~i�kc¦~ac�jipmpoqÃ³�je~i�Z o�°~i¾Ã³�je^�²t¤acgãiÌt¤{~¦�kn�pm}eyrxe^��kÁ¨©�}{~Ãª�jehgj¦~eyrut¤{hb^oqilipoqacgY±
�qe½�x�p�xovm´kn�xz¢byehg³m}e`¦~acgji}oqrx{h�lkn�x�qehbyehgªmµ¦~acb^bye`�²t ovgjr[oqÃª�je½��k�õjz¢�x�}eìX[Z\X¢Xx�U�®�«Z�o¶t\kn�xmp�}e�d�kn�pm�±§rjkngjiÁ��k
õjz¢�x�}e¶X[Z\X¢Xx�©¦Ì��ehm^�©r��«±®gjac�ji�k~�|acgji�¨²knovm��¢kn�poqeh����ky¨©�}{~Ã³�jehgj¦~eÀrut¤{hb^oqi}i}oqacgìrxe¶X·ÈÁîÁ����Ë|Z o�kngji�¦~e�¦�kci�±
�²t ovg³m}ehgjipovm}{¾mp�lkcr[�xovm���k^��kngjrxe¾d�kcililkngªm}eÀrxe~imp�lkngji}r[�j¦hm}eh�x�}i�dxoq{hË�anôÊ{h�qe~¦hmp�poqÃª�je~iÌZ®ÿ¬ac�x��¦lw�kcÃª�je¾¨U�}{~Ã³�jehgj¦~e
rut¤{hb^oqi}i}oqacgY±ªacgÁ¦�kn�q¦h�x�qe��qe~i§rx{hdxw�kci knz|e~i¥z¢��c¦~e�È���k¾¦~acb^dfa¢ilkng³m}e�rxe�êjac�x�poqeh�Wrxe~i§ipovz¢g�kn�[¹ÁÈ¾¦~ehmpm}e�b shbye
¨©�}{~Ãª�jehgj¦~e¢Z � gy¦~acgjipmlknm}e¢±¢i}�x�¬��k�õjz¢�x�}eX[Z\X¢Xx�©r��«±|Ã³�jeW�qeWgxov�|e�kn�yrxeS�x�p�xovm¬�}e~i}m}ekn�xm}ac�x�£rxe 4[Z 4#4¢î��lkcr¶mlkng³m
Ã³�je���k¾¨©�}{~Ãª�jehgj¦~e�rut¤{hb^oqi}ipoqacgµi}e�mp�}ac�x�|e�rjkngji§��kÀ��kngjrxe�d�kci}ilkng³m}e¢Zro�kngjiW�qe~iSrxeh�[¹Á¦�kci�±³�²t\kn�xz¢byehgªmlknmpoqacg
r[�µ�x�p�xovm�e~i}m��voq{~e�kn�[¹Á¨²knov�x�qe~i�¢kn�qeh�x�}irxe��²t ovg³m}ehgjipovm}{¾�}e~÷h�je¾i}�x��qe�rxac�x�x�qe¾�`�¬��Z
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9 ØÔÖ¬Õ»Ý�äUÚjØÔÕ�ÕX,yÖ�ÏÑÐ5,�æ�Î1,ÌÏÑæ�Ø Ö�Ò AýÎÓæ�ØW,¶Ö§×væ®ØÜÖÜÕ
ÿ¬ac�x�¼¦~acgj¦h�v�x�}e½��kì¦�kn�lkc¦hm}{h�poqilknmpoqacgârxe´gja¢i^bye~i}�x�}e~i�±�gjac�ji¼k��|acgjiy�|ac�x�v� m}e~ipm}eh�¼�²t ovgruj�jehgj¦~e»rxeµ��k

ipmp�p�j¦hmp�x�}e�rxe�²t¤acgjrxe�ovgj¦hoqrxehgªm}e¢Z :¢�jilÃª�Yt oq¦ho²±³gjac�ji�k~�|acgji§�xmpov�voqi}{�rxe~iWacgjrxe~iWdx��kngje~i§ehg´{hbyehmpmlkngªm�ipovbÀ�x�vmlkÓô
gj{hbyehg³m�d�kn��m}ac�ji��qe~i�mp�lkngji}r[�j¦hm}eh�x�}i�rxe~i�������Z�¡Ye~i�acgjrxe~i�dx��kngje~i�dx�}{~i}ehg³m}ehgªm��²t¤{hgjac�pbye^k~�¢kngªmlknz|e¶rxe
rxacgxgjeh��r[ov�}e~¦hm}ehbyehgªm�kc¦~¦~°~i¾Èy�xgje�bye~ip�x�}e¶ipd�knmpo�kn�qe»�©ehg`¨�acgj¦hmpoqacgìrxe���k¼d�a¢i}ovmpoqacgìrxe~i�mp�lkngji}r[�j¦hm}eh�x�}i«�«Z
¯�dx�}°~iy�}ehm}ac�x�pgjehbyehg³m·m}ehb^dfac�}eh�²±¥eh�v�qe~iÁzªkn�}rxehgªm·�qeh�x�Ái}mp�p�j¦hmp�x�}e»dx��kngje¢±¥¦~e�Ãª�xo¨©acgjrxe½�qeµdx�povgj¦hovd�e`r[�
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QSRUTWV�X[Z\X w ] _Wacb^d�kn�lknoqi}acg ehgªmp�}es�xgje�{hb^oqilipoqacg dx��kngjeå��¢�´ehmµ�²t¤{hb^oqilipoqacg ip�j¦~¦~e~i}i}ov�|e�rxeH6 wåacgjrxe~i
ipdxwj{h�poqÃ³�je~iÁ���¢�«Z§��k|��o�{«¨©ac�pb¼knmpoqacgji�rxe^dxw�kci}e ���ªÅ
	uÇ�ehmÁ�U�®���ºovm}e~i}i}e~i¾¦�kn�lkc¦hm}{h�poqi}mpoqÃª�je~i��  �ºi � k��|e~¦
�xg k��ù�jipm}ehbyehg³mÀrxe^��kµ¨©ac�pbyeS�  � �7���¿aih � � ���»b^b ehm�� ���� � � �!�#" ��Ë|ZY¡Ye~i�bye~ip�x�}e~i�i}acg³m
e«ñue~¦hmp�j{~e~irjkngji�qe�dx��kng%$ � �^ehmdfac�x���'&(���� �)� �!� ��Ë|Z
ßÀÏÑÎnÐ^ÐÌÒÜÛ|Û|Õ³Ð�ÐÌÏ!AÊÐ^Ö§×væ®ØÜÖÜÕ³Ð^Ð�Ý�� lªÎcÏ��YÒÔÕ³Ð

ÿ¬ac�x�S{h�³ovm}eh�§�qe~i§e«ñuehm}i§rut¤ac�x�|eh�pmp�x�}e�õjgxoqe¢±³�xgje�kn�xmp�}e�m}e~¦}wxgxoqÃ³�je�¦~acgjipoqi}m}e�ehg·�²t �xmpov�voqilknmpoqacg·rxe�¦}w�kcÃ³�je
mp�lkngji}r[�j¦hm}eh�x��i}{hd�kn�}{hbyehg³m�Zxð�g´e«ñfehm�±³d�ac�x�W�xgje�d�a¢ipovmpoqacg´rut �xg´�}{~¦~ehdxm}eh�x� 	 < rxacgxgj{¢±º�²t¤{~¦�kn�pm�rxe~iWm}ehb^dji
rxe��|ac�ªrxacgj¦¥�qe�rx{hdxw�kcilknz|e_�¬Å
	 < Çfi}acgªmÔ�qe~iub shbye~iÔÃ³�je��²t¤{hb^oqi}ipoqacgÀi}acovmYdx��kngje£ac��Ã³�Yt �xg¾mp�lkngji}r[�j¦hm}eh�x�¬i}eh�x�
ipovmp�j{§ehg 	 < knovm�{hb^oqiÔ�xgjeWacgjrxeWipdxwj{h�poqÃª�je¢Z|_Wehmpm}eSk qy�pb¼knmpoqacg^e~ipmÜ�¢kn��kn�x�qeWrjkngjiÔ�qeW¦�kcr[�}e§rxe§�²t\kc¦~ac�jipmpoqÃ³�je
z|{~acby{hmp�poqÃ³�jeÀehm�È¼¦~acgjr[ovmpoqacgìÃ³�je¾�²t¤ac�x�|eh�pmp�x�}e¶rxe��²t¤acgjrxeÀdx��kngje�ilacovm�ip�rq¼i kngªm}eÀd�ac�x��d�ac�x�|acov��gj{hz¢�vovz|eh�
�qe~i�e«ñuehm}i�rxeW��ac�}ruZ¢�Swj{~ac�poqÃ³�jehbyehgªm�±|{hbyehmpmp�}e�ip�j¦~¦~e~i}ipov�|ehbyehg³m�d�kn���xg¶ileh�x�xmp�lkngji}r[�j¦hm}eh�x�£ipovmp�j{�ehg 	 < ehm
¦�kn�q¦h�x�qeh����kÀ�¢kn�qeh�x�rxe �ÜÅ
	 < ÇW¦~ac�p�}e~ipd�acgjrjkng³m}e¢±xdx�xoqi��}e~¦~acb^byehgj¦~eh�dfac�x��¦}w�kc¦h�xg½rxe~iU6 w^mp�lkngjilr[�j¦hm}eh�x�}i
r[�y�`����±¢rxacovm¥rxacgj¦kn��ac�xmpov�Wkn�^b shbye��}{~ip�x�vmlknm¥Ã³�je�¦~eh�v�xo�ac�xm}ehgª�·kndx�}°~i£�²t¤{hb^oqi}ipoqacgyrut �xgje�acgjrxe�dx��kngje¢Z

ÿ¬ac�x�S�|{h�poöõ�eh�¦~e��}{~i}�x�vmlknmSe«¹[df{h�povbyehgªmlkn�qehbyehgªm�±jgjac�jiSk��|acgji�¦�kn�q¦h�x�q{ �  Å
	 < Ç¥ehgµ{hbyehmpmlkngªmipovbÀ�x�vmlkÓô
gj{hbyehg³m�rxeh�[¹�acgjrxe~i¬i}dxwj{h�poqÃª�je~i¬d�kn�¬�qe~i¬rxeh�[¹Àmp�lkngji}r[�j¦hm}eh�x�}i�ipovmp�j{~i�ehg 	 < ±Ì�²t �xg¶ip�x�¬�qe§�`�����§ehm¬�²t\kn�xmp�}e
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E'FHGIFKJ>LNMPORQSFPT 7HFHGQ9UF<VXWYLUOZFP[\QS]POZF�L^W_OR`RQSF�LUaUQSGIVSFHGbGRQc[�aUVXW_`RQSdeTfGD9UF<VXWYGZF�7HdeT 9UFgdeTh`I[YdeTh`ROZM�Vji QcTh`ZMPOZkP`
9UFHGl[YFHGRaUOZFHGmW�7HdeafGR`RQSnhafFHGoL^W_Oo`ROpW_TfGR[\QSGZGRQSdeT�9qirdeT 9UFHGsaUVc`ROpWeGZdeTfdeOZFHGmt`ROpWHuvFPOZGsaUTwM�7HdeaUVSFP[YFPTh`mtVXWgxydeQSG
LzdeaUObVji {h|-9>OZd-9>|	T^W_[\Q�7PQSFPT4FP`}LNdeaUO}Vji~W�7HdeafGR`RQ�7PQSFPT��q�bLUOZ]HG<WHuvdeQcO)7HdeT 7PVca�GRaUO(7HFP`R`ZF`ZF�7Z{UTUQSnhafFYFP`}FKJ	Lzd�GZM
GZFHGc9>QcuvFPOZGZFHG�Qc[\LUVcQ�7�W_`RQSdeTfG���TfdeafG�LUOZdeLNd�GpdeTfG�aUTfFITfdeaUuvFPVcVSFs`ZF�7Z{UTUQSnhafFQ9qi Qc[8W_�vFPORQSFQ9qi aUT�M�7HdeaUVSFP[YFPT�`lL^W_O
%�QcTh`ZFPO�� 7HdeOROZMPVXW_`RQSdeTV9UF�GZLNF�7p�hVSF�W�7HdeafGR`RQSn�afF 'p�v��FP`R`ZF�[YMP`R{fdU9UF���9UMPuvFPVSdeLULzMHFotsVjirdeORQc��QcTfF�LzdeaUO'Vji Qc[8W_�vFPORQSFl9UF
[\QcVcQSFPa>J\�UQSdeVSde��QSnhafFHG�L^W_O�E�W_aUOZFPT�`s�>W_T 9>ORQcT��vTfM�7HFHGZGRQc`ZFIVXW}LUOZMHGZFPT 7HFd9UFL9>Q��NafGpFPaUOZGc9fW_TfG�VjirM�7HdeaUVSFP[YFPTh`��h�
LUOZdeLUOZFP[YFPTh`IL^W_ORVSFPO��UFPVcVSF�T�irFHGR`l9UdeT 7�LUVcafGIFPT�`RQS]POZFP[YFPT�`bTfdeT�QcT�`RORafGRQcuvF�� #bdeafGlLUOZMHGpFPT�`ZdeTfGK9UFHGsOZMHGRaUVc`pW_`ZG
LUOZMPVcQc[\QcT^W_QcOZFHG�`ROZ]HG�LUOZde[YFP`R`ZFPaUOZGwde�U`ZFPThafG�GRaUOX9UFPa>J�M�7HdeaUVSFP[YFPT�`ZG�`ROZ]HG.9>Q��qMPOZFPT�`ZG���aUT��fVXW_[YFPT�`F9UF
uvdeOR`RQ�7PQc`ZM<FP`IaUT ��FP`��

¡<¢¤£ ¥§¦s¨©�ªp«g¬®Z¦s¨¬¯¬^«g°+ªp±�¬¯²�±�¬^«g°N±�¬�±�¨A³^°N´I¨g¬N²�Z¬^¬®Z¦s¨
µ�¶¸·q¶�· ¹»º®¼_½�¾�º,¿�½À¾%º®¾%Á�ÂjÃvÄ

E�W3`ROpW_TfGZ[\QSGZGRQSdeT 9qi aUTfF�deT 9UF�aUVc`ROpWeGZdeTfdeOZFF9fW_TfG aUTÅM�7HdeaUVSFP[YFPT�`�W_LULNdeOR`ZF�aUTfF�QcT>xydeOR[8W_`RQSdeTÅTfdeT
QcTh`RORafGRQcuvF�GRaUOoVSF<[YdeaUuvFP[YFPT�`D9>aw[\QcVcQSFPaw`ROpWHuvFPOZGpM��N��FP`R`ZF<QcT>xydeOR[8W_`RQSdeTÆG�irFKJ	LUORQc[YF<GpdeafGoVXWxydeOR[YF)9qi aUTfF
QcTh`ZMP��OpW_VSF3VSF3VSdeTU�$9>aÇ`ROpWÈ�RFP`�W�7HdeafGR`RQSnhafF���É�W_TfGÊVSFF7�WeGÊL^W_OR`RQ�7PaUVcQSFPOX9qi aUT%uvdeOR`ZFKJÇQSGZdeVSM���aUTfF3`ZFPVcVSFwQcT>�
xydeOR[8W_`RQSdeT%QcTh`ZMP��OpW_VSFÆGZa>ËY`�tÌOZFP[YdeT�`ZFPOwW_a>J 7�W_OpW�7P`ZMPORQSGR`RQSnhafFHG�FHGpGZFPT�`RQSFPVcVSFHG.9>a§`ZdeaUOR�UQcVcVSdeTÀÍÎLzd�GRQc`RQSdeT��
7PQcO�7PaUVXW_`RQSdeT��®OpWH|vdeT®ÏK�®E�deOZGZnhafF<VSF�uvdeOR`ZFKJ3FHGR`mWÈJ	QSGR|	[YMP`RORQSnhafF<dea�xjW_Qc�UVSFP[YFPT�`}FPVcVcQcLU`RQSn�afF��®deT3LzFPaU`s[YkP[YF
OZF�7HdeTfGR`RORaUQcOZF8VSF!7Z{^W_[\L 9UFYu	Qc`ZFHGZGZF\deOR`R{fdeOpW�9>QXW_VSF��ÐE�FHG�FKJ>LzMPORQSFPT 7HFHG<LUOZMHGZFPTh`ZMHFHGg9fW_TfG/7HF\[YMP[YdeQcOZF8deTh`
LUOZdeaUuvM�Vji QcT�`ZMPOZkP`(9UFHGI[YFHGZaUOZFHGd9UF�`ZFP[\LfGd9UF�uvdeVÐW�7HdeafGR`RQSnhafFgtY`ROpWHuvFPOZGmaUTÆM�7HdeaUVSFP[YFPTh`bxjW�7HFgW_a>Jw`ZF�7p{>�
TUQSnhafFHGoafGRafFPVcVSFHGsFPT3{�|�9>OZdU9>|	T^W_[\QSn�afF��
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É i~W_aU`ROZF L^W_OR`��qGRaUO}VSF LUVXW_T�LUaUOZFP[YFPTh`<`ZF�7Z{UTUQSnhafF!9UF Vji QcTfGR`RORaU[YFPTh`pW_`RQSdeT��'Vji aU`RQcVcQSGpW_`RQSdeT:9UF&9UFPa>J$OZMK�

GZF�W_a>J�VcQcTfM�W_QcOZFHGlÍG9UdeaU�UVSF�-(.0/IÏzdea/9qi aUTgOZMHGZF�W_a/7PQcO�7PaUVXW_QcOZFT9UF�`ROpW_TfG�9>a 7P`ZFPaUOZGÐLUQSM�1�d_��MPVSF�7P`RORQSnhafFHG�W_aU`ZdeORQSGZF
aUTfF\[YFHGZaUOZFÊt�VXW�x deQSGgGRL^W_`RQXW_VSF8FP`/9>|hT^W_[\QSnhafF����bae�RdeaUO�9qi {�aUQ�VcQc[\Qc`ZMHFÊt�aUT$7Z{^W_[\Ly9UF32,4�[\[-ÍÎOZFHGRL��
4 + [\[ÊÏ LzdeaUO8aUTfFÆOZMHGZdeVcaU`RQSdeT 9UF + � 54[\[ ÍÎOZFHGRL�� + � Ò [\[ÊÏYFP`�t:9UFHG8xÎOZMHnhafFPT 7HFHGX9qi~W�7Hn�aUQSGRQc`RQSdeT 9UF
VjirdeO�9>OZF)9UF76 +�8 1v�>VXW\`ZF�7Z{UTUQSnhafF<LzFPaU`IkP`ROZF}xjW�7PQcVSFP[YFPT�`mW_[YMPVcQSdeOZMHF�[Yd�|vFPTUT^W_Th`D9UFHGs�^W_QSFHGIMPVSF�7P`ROZdeTUQSnhafFHG
LUVcafG�LzFPO�xyF�7P`RQSdeTUTfMHFHGgFP`�9UFHG<�^W_OROZFP`R`ZFHG�LUVcafG�VXW_OR�vFHG���9�TÌL^W_OR`RQ�7PaUVcQSFPO��k9UFHG}x OZMHn�afFPT 7HFHG/9qi~W�7Hn�aUQSGZQc`RQSdeT$9UF
VjirdeO�9>OZF(9UF�2� 8 1}GZFPOZdeT�`IW_`R`ZFPQcTh`ZFHGK9fW_TfGlaUT�x aU`RaUOlLUOZdU7p{fF��fE�FmOZFP`ZdeaUORTfFP[YFPT�`b`ZFP[\LNdeOZFPVqLzFPOR[YFP`L9qi~W_[ �
LUVcQ��^FPO�VjirFK�zFP`l9qi aUT�M�7HdeaUVSFP[YFPT�`lxjW_Qc�UVSFbGZaUO�aUTfFmdeT 9UFmaUVc`ROpWeGZdeTfdeOZF}FP`T7HdeTfGR`RQc`RafFmaUT�MPVSMP��W_T�`oOpWÈËYTfFP[YFPTh`
9UF}VXW `ZF�7p{UTUQSn�afF�9UF�[YFHGRaUOZF)9UFHGo`ZFP[\LfGd9UF}uvdeVj�

E'deOZGZn�afF8VXW�`pW_QcVcVSF#9>a$7;:}aUO;9>a4uvdeOR`ZFKJ4FHGR`gQcT>x MPORQSFPaUOZF�twnhafFPVSn�afFHGgVSdeTU��afFPaUOZG/9qirdeT 9UF�W�7HdeafGR`RQSnhafF��
Vji QcTh`ZFPORLUOZMP`pW_`RQSdeT4GRQc[\LUVSFg9UFHGb`ZFP[\LfG(9UFguvdeV�FPTÆ`ZFPOR[YFHG(9qi~W�7HdeafGZ`RQSn�afF�vMHde[YMP`RORQSnhafF T�irFHGR`bLUVcafGmu�W_VXW_�UVSF��
E'WbLUORQSGZF�FPT&7Hde[\LU`ZFl9UF�VXWQ9>Q��zafGRQSdeT&9>a\GZdeTgL^W_O�VSF�uvdeOR`ZFKJg9UFPu	QSFPT�`�QcT 9>QSGZLNFPTfGpW_�UVSF��eE�i QcT>xydeOR[8W_`RQSdeTYGRaUO�VXW
9UMKxydeOR[8W_`RQSdeTV9qi~W_[\LUVcQc`Ra 9UFL9UFlVjirdeT 9UFsW�7HdeafGR`RQSnhafFsFHGR`�W_VSdeOZG�W_afGpGRQ>Qc[\LNdeOR`pW_Th`ZFInhafF�VXWm[YFHGZaUOZFl9UFHG�`ZFP[\LfG
9UF�uvdeV'ÍG9UMPLU{^WeGpW_�vFHG¤ÏK�<9�T!7Hde[\L^W_OpW_T�`�VSFHG�OZMHGRaUVc`pW_`ZG�FKJ>LNMPORQc[YFPTh`pW_a>JYtQ9UFHGn7�W_V�7PaUVSG�W_T^W_Vc|h`RQSnhafFHG�deaYtD9UFHG
GRQc[gaUVXW_`RQSdeTfG��NTfdeafG<WHuvdeTfG}LUa�de�U`ZFPTUQcO}aUTfF[YFHGRaUOZF;9UF�VXWÊ`pW_QcVcVSF;9>aÆuvdeOR`ZFKJq�qtX7HdeT 9>Qc`RQSdeTq9UF[Yd�|vFPTUTfFPO
VSFHGg[YFHGRaUOZFHG QcTfGR`pW_Th`pW_TfMHFHG&9fW_TfG VSF8OZMKxyMPOZFPT�`RQSFPVl9>a�uvdeOR`ZFKJz�ÐÉ}F�LUVcafG��'VSFHG[YFHGRaUOZFHG;9>|	T^W_[\QSn�afFHG;9UF�VXW
Lzd�GRQc`RQSdeTYFP`c9UFoVji QcTh`ZFPTfGRQc`ZMK9>a8`ZdeaUOR�UQcVcVSdeT8OZFHGR`ZFPTh`�Lzd�GZGRQc�UVSFHG�FP`�OZFPTfGpFPQc��TfFPT�`�GZaUO�VSFHG�OZMP��Qc[YFHG�`ROpW_TfGZQc`ZdeQcOZFHG
dea�VSFHGsMPuvFPTh`RafFPVcVSFHGIQcTfGZ`pW_�UQcVcQc`ZMHGK9UF�VjirM�7HdeaUVSFP[YFPTh`��

9�T>�fT��hVjirMP`Ra 9UFmThaU[YMPORQSn�afFD9UFbVXW/9>Q��zafGRQSdeT.9>a�GpdeTÊL^W_O�aUTÊuvdeOR`ZFKJ�W<LzFPOR[\QSGr9UFI[\QSFPa>JX7Hde[\LUOZFPT 9>OZF
FP`<QcTh`ZFPORLUOZMP`ZFPO VSFHGgFKJ>LNMPORQSFPT 7HFHGg�^WeGZMHFHGgGRaUO�Vji QcTh`ZFPOpW�7P`RQSdeT�GpdeT>�juvdeOR`RQ�7PQc`ZM��=9�T#L^W_OR`RQ�7PaUVcQSFPO��ÐTfdeafG�GpW�uvdeTfG
9UMHGZdeOR[8W_QSG^9>QSGZ`RQcTU��afFPO.7PVXW_QcOZFP[YFPTh`wVSFHG�FK�zFP`ZG^9UFÆVXW 9>Q��NafGZQSdeT�L^W_O�VSFÆuvdeOR`ZFKJ 9UFHG�FK�qFP`ZG.9qirdeaUuvFPOR`RaUOZF
�fTUQSFÌÍG9>Q��zOpW�7P`RQSdeTÅL^W_O\VSFHG �NdeO�9UGV9UFÊ�^W_OROZFP`R`ZFHGKÏK��E�FHG `ROZdeQSG\`ZF�7p{UTUQSn�afFHG8T�aU[YMPORQSnhafFHG\LUOZMHGZFPT�`ZMHFHG#9fW_TfG
7HF�[YMP[YdeQcOZFÆLzFPOR[YFP`R`ZFPT�`^9qirMP`Ra 9>QSFPOÊVji QcT?>fafFPT 7HFm9UFf9>QcuvFPOZGpFHG�W_LULUOZd�J	Qc[8W_`RQSdeTfG�GRaUOÊVji QcT�`ZFPOpW�7P`RQSdeT�GZdeT>�
uvdeOR`RQ�7PQc`ZM3ÍyW�7HdeafGZ`RQSn�afF\�vMHde[YMP`RORQSnhafF���u�W_ORQXW_`RQSdeT4VSd-7�W_VSF&9UF\VXW�u	Qc`ZFHGZGZF;9>a4GpdeT��zQcT?>fafFPT 7HFV9UF\VjirMHnha^W_`RQSdeT
9UFÊLUOZdeL^W_��W_`RQSdeT��c�c� ÏK����deaULUVSMHFHGYW_a>J$7�W_V�7PaUVSG`R{fMHdeORQSn�afFHG\FP`\W_T^W_Vc|	`RQSn�afFHG��ÐVSFHGGRQc[�aUVXW_`RQSdeTfGYT�aU[YMPORQSnhafFHG
OZFPLUOZMHGZFPTh`ZFPT�`K9UdeT 7maUT�deaU`RQcVzQcT 9>QSGRLzFPTfGpW_�UVSF}LNdeaUOlVjirMP`Ra 9UFD9qirFK�qFP`ZGl9UFb`pW_QcVcVSFb�fTUQSF�dea^9qirFK�qFP`ZGl9UFd7p{^W_[\L
LUOZd-7Z{fF)7Hde[\[YF�LNdeaUOIVXW&7Hde[\LUOZMP{fFPTfGRQSdeTq9UF�VXW\GR`RORa 7P`RaUOZF/9UF�VjirdeT 9UF)9>Q��zafGZMHF�L^W_OIaUT3uvdeOR`ZFKJ�FP`d9UF<GZdeT
QcTh`ZFPOpW�7P`RQSdeT»WHuvF�7<VjirdeT 9UF<QcT 7PQ�9UFPT�`ZF/9UMKx deOR[YMHF<L^W_OsVjirM�7HdeaUVSFP[YFPT�`��

µ�¶¸·q¶A@ BÌÂ�¼DCU½�¼e¼eÂjÁ=E¯Ä*F�GoÄfÃ�¼HGoÄIC�FvÂKJ'Ä®¼
�ba&9UFPVXtD9UFlVji QcT�`ZMPOZkP`c9UFlVXWb[YMP`R{fd-9UFlLNdeaUO�aUTfFoMP`Ra 9UF�xydeT 9fW_[YFPT�`pW_VSFd9UF�Vji QcT�`ZFPOpW�7P`RQSdeTÊGpdeT>�juvdeOR`RQ�7PQc`ZM��

Tfd�G�OZMHGRaUVc`pW_`ZGoGZdeaUVS]PuvFPTh`oaUTX7HFPOR`pW_QcT�Tfde[g�UOZF(9UF}n�afFHGR`RQSdeTfGlnha^W_T�`It�Vji~WHuvFPTUQcOL9UFD7HFP`R`ZFm`ZF�7Z{UTUQSnhafF�FKJ	LzMK�
ORQc[YFPTh`pW_VSF��N� Tfde`ROZFg7HdeTUT^W_QSGZGpW_T 7HF��®VSFg9UdeaU�UVSF7-(.0/�OZFPLUOZMHGZFPTh`ZFgVSFGZFPaUV�QcTfGR`RORaU[YFPT�`(9UFg[YFHGRaUOZFgFPTh`RQS]K�
OZFP[YFPTh`oTfdeT�QcT�`RORafGRQ�x{7�W_L^W_�UVSF(9UFbx deaUORTUQcOoaUTfF}QcT>xydeOR[8W_`RQSdeTwn�a^W_Th`RQc`pW_`RQcuvF %�QcTfGR`pW_Th`pW_TfMHF '�GZaUO�aUT^7p{^W_[\L
9UF}LUVcafGRQSFPaUOZGd7HFPT�`RQc[Y]P`ROZFHGmFP`sn�aUQqOZFHGZ`ZF<FKËV7�W�7HF)9fW_TfGoVSF)7;:}aUOd9qi aUT��fVXW_[YFPT�`Q9UF}uvdeOR`RQ�7PQc`ZM<`ROZ]HGoQcTh`ZFPTfGZF
FP`<QcTfGZ`pW_`RQSdeTUT^W_QcOZF���É�W_TfG<VjirF�W_a���7HFV9>QSGRLzd�GRQc`RQ�xlLNFPOR[YFP`g9qirFHGR`RQc[YFPO�VXW�`pW_QcVcVSFV9qi aUTÌ�fVXW_[YFPTh`g9UF8uvdeOR`RQ�7PQc`ZM
9qirFPThuhQcOZdeT Ñ �L4\[\[ 9UF�OpWH|vdeT��NMITfF�`ZFPVcVSF�[YFHGRaUOZF<FHGR`I`ROZ]HGd9>Q�ËV7PQcVSF�uvdeQcOZF<Qc[\Lzd�GZGRQc�UVSF�tYVji~W_Q�9UF�9UFHGs`ZF�7p{>�
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 #�� Ñ�Ó>Ñ
TUQSnhafFHGoÉ}deLULUVSFPOL7PVXWeGZGRQSnhafFHG}ÍÎaUVc`ROpWeGpdeTfdeOZF<dea�VXWeGZFPO¤Ï��vkPTfMHFHGoL^W_OlaUT�uvdeVcaU[YF(9UFb[YFHGZaUOZF}`ROZdeL�LzFP`RQc`��>L^W_O
VXWLUOZM�7HFHGZGZQSdeT3FP`oL^W_OsVXW&9UMP[\Q�J>`RQSdeTf9UF}L^W_OR`RQ�7PaUVSFHGQ9fW_TfGoVSF)7;:}aUOK9>a�uvdeOR`ZFKJq�

E�i~WHuvFPTUQcOV9UF�VXWÆ`ZF�7p{UTUQSn�afF�7HdeT 7HFPORT^W_T�`#9UFHG\M�7HdeaUVSFP[YFPTh`ZG#9UF�VXW_�zdeOpW_`ZdeQcOZF�[Yd-9U]PVSFHG3ÍÎuvdeOR`ZFKJÅQSGZdeVSM��
W_VcVSMHFD9UFbuvdeT����_OR[��_T��>`ZdeaUOR�UQcVcVSdeTfGsOZMP��aUVcQSFPOZGl9fW_TfGlaUTfFQ7HdeT 9>aUQc`ZF��c�c� Ï�GpFP[��UVSFD9UdeT 7�WeGZGRaUOZM�� #bdeafGoW�uvdeTfG
u	aÌn�afF VSFHG<`ROpW_TfGR[\QSGZGRQSdeTfG�OZM�7PQcLUOZdhnhafFHG)9UF!9UFPa>J�deT 9UFHG<aUVc`ROpWeGZdeTfdeOZFHG/7HdeT 9>aUQSGZFPT�` t�aUTfF\QcT>xydeOR[8W_`RQSdeT
GRaULULUVSMP[YFPTh`pW_QcOZFÆGZaUO\VSFF7Z{^W_[\L 9UF�`ZFP[\LNMPOpW_`RaUOZF��69UF^9UFPTfGRQc`ZM3FP`!9UFwLUOZFHGZGRQSdeT 9UF�VjirM�7HdeaUVSFP[YFPTh`���MbTfF
FKJ>`ZFPTfGRQSdeT�Lzd�GZGRQc�UVSFq9UFHG�[YFHGRaUOZFHG�L^W_O�VSFq9UdeaU�UVSF�-(.0/ 7HdeTfGZQSGR`ZFÌW_VSdeOZGwFPT�aUTfF$[YFHGRaUOZF�GRQc[gaUVc`pW_TfMHF
9UFHG)7p{^W_[\LfG/9UF `ZFP[\LzMPOpW_`RaUOZF8FP`/9UF\uhQc`ZFHGpGZF&9qi aUT4M�7HdeaUVSFP[YFPT�`���MbT�LUOZd_��FP`�9qirMP`Ra 9UF�W�7HdeafGR`RQSnhafF!9UF\VXW
7HdeThuvF�7P`RQSdeT:9fW_TfGbaUTfF;7HFPVcVcaUVSF;9UF .bW�|hVSFPQc��{>���lMPT^W_O�9�FHGR`}FPTm7HdeaUOZG<W_a»VXW_�zdeOpW_`ZdeQcOZFYWHuvF�7 �I��Tf]HG'-$W_aUOZFPV
FP`I��VXW_QcOZF���OpW�9fW>�N��FbLUOZd_�RFP`oLzdeaUOROpW_Qc`K9UMP�Ndea 7p{fFPOIGRaUOlVXWLUOZFP[\QS]POZF�[YMP`R{fd-9UF)9UFm[YFHGRaUOZF�TfdeT�QcTh`RORafGRQcuvF
FP`�GZQc[�aUVc`pW_TfMHFD9UFs`ZFP[\LzMPOpW_`RaUOZFbFP`T9UFsu	Qc`ZFHGZGZFsFPTÊ{�|�9>OZdU9>|	T^W_[\QSnhafF��hE�FHGlW_LULUVcQ�7�W_`RQSdeTfGoW_a8LUOZde�UVS]P[YFD9>a
%¸G�7�W_VXW_QcOZF<L^WeGZGRQ�x 'ÍÎQ�7PQj�UVXW\`ZFP[\LNMPOpW_`RaUOZF�ÏsFPT�`RaUOR�UaUVSFPT 7HF�GZFP[g�UVSFPT�`ILUOZde[YFP`R`ZFPafGpFHG��

� T4LNFPaU`�FPT>�fT,GZF!9UFP[8W_T 9UFPO;7Hde[\[YFPT�`\W_[YMPVcQSdeOZFPO�VXW�`ZF�7p{UTUQSn�afFÊLzdeaUO�FK�zF�7P`RafFPOg9UFHG<[YFHGRaUOZFHGg9UF
uvdeOR`RQ�7PQc`ZMYGZaUO�aUTÌM�7HdeaUVSFP[YFPT�`/7Hde[\LUVSFKJUF\TfF\LUOZMHGpFPT�`pW_T�`gLUVcafG�aUTfFYGR|	[YMP`RORQSF&7P|	VcQcT 9>ORQSn�afF���E�W�[\QSGZFYW_a
LzdeQcT�`k9qi aUT�`Zde[Yde��OpW_LU{fFoW�7HdeafGR`RQSnhafF�OZMHGZdea 9>OpW_Qc`ÐVSF�LUOZde�UVS]P[YFT9UF�VXWoOZF�7HdeTfGZ`RORa 7P`RQSdeT;7Hde[\LUVS]P`ZFT9>a�7p{^W_[\L
9UF�uhQc`ZFHGZGpF)9fW_TfGIVSF/7�WeGd9qi aUT»M�7HdeaUVSFP[YFPT�`}VSFPT�`ZFP[YFPTh`�ueW_ORQXW_�UVSF/9fW_TfGIVjirFHGZL^W�7HF��®E'WYVcQc[\Qc`ZF/9UF�VXW!9>Q��zOpW�7K�
`RQSdeTÅL^W_O!9UFHG\��OpW�9>QSFPTh`ZGV9UF�u	Qc`ZFHGZGZF�VSd-7�W_VcQSGZMHG\GRaUO!9UFHG\`pW_QcVcVSFHGV9UF�VjirdeO�9>OZFF9UF�VXW»VSdeTU��afFPaUOÊW�7HdeafGR`RQSnhafF
7HdeTfGR`RQc`RafFPOpW_Qc`W_VSdeOZG�VXW�GZFPaUVSF OZFHGR`RORQ�7P`RQSdeT$9UF VXW�[YMP`R{fdU9UF���/�deaU`ZFKx deQSG��q[YkP[YFYFPTÌaU`RQcVcQSGpW_Th`�9UFHG�OZMHGZF�W_a>J
9UF\`ROpW_TfG*9>a 7P`ZFPaUOZG���Vji~W�7HnhaUQSGRQc`RQSdeT$9UFY`ZdeafG�VSFHG�`ZFP[\LfGg9UF\uvdeV�GpdeafG�9UFHGgW_TU��VSFHG/9>Q��zMPOZFPTh`ZG�OZFHGZ`ROZFPQcT 9>OpW_Qc`
TfFP`R`ZFP[YFPTh`�VSFHG<Lzd�GZGRQc�UQcVcQc`ZMHG�9>|hT^W_[\QSnhafFHG�9UF\Vji QcTfGZ`RORaU[YFPT�`/9UFY[YFHGRaUOZF\L^W_O<OpW_LULzdeOR`gW_a19UdeaU�UVSF3-�.0/��
É�W_TfGgVSFV7�WeGg9qi aUT,M�7HdeaUVSFP[YFPTh`QcTfGZ`pW_`RQSdeTUT^W_QcOZF�nhafFPV�7HdeTfnhafF��'LzdeaUOg7HdeTfGpFPORuvFPOgVSFHG WHu�W_T�`pW_�vFHG\GRL^W_`RQXW_a>J
FP`D9>|hT^W_[\QSnhafFHG(9UFHG'-�.0/��®TfdeafG}LNFPTfGpdeTfGmnha�i QcV�xyW_aU`}GZdeT 9UFPO}VSF�[\QcVcQSFPa4t8Vji~W_Q�9UF;9qi aUTfF GZFPaUVSF MP[\QSGZGRQSdeT
LUVXW_TfF�� MbTfFW_Vc`ZFPORT^W_`RQcuvF&7HdeTfGRQSGZ`ZF W_VSdeOZG<t�W_�^W_T 9UdeTUTfFPO<L^W_OR`RQSFPVcVSFP[YFPTh`<VSF/7�W_OpW�7P`Z]POZF TfdeT$QcTh`RORafGRQ�xT9UFVXW
[YFHGRaUOZF LzdeaUO�OZFPuvFPTUQcOgt.9UFHG}[YMP`R{fd-9UFHG<FKJ>LUVSdeQc`pW_T�`�VSF\GZQc��T^W_Vn9>Q��NafGZM L^W_O)9UFHG<OZM >^F�7P`ZFPaUOZGgW�7HdeafGR`RQSnhafFHG
LUOZMHGZFPTh`ZG�T^W_`RaUOZFPVcVSFP[YFPT�`K9fW_TfG�VjirM�7HdeaUVSFP[YFPT�`bdeaÊQcTh`ROZdU9>aUQc`ZGsW_OR`RQ���7PQSFPVcVSFP[YFPTh`��fE�FD9UMPuvFPVSdeLULNFP[YFPTh`L9qi aUTfF
TfdeaUuvFPVcVSF�`ZF�7p{UTUQSn�afF/9qi Qc[8W_�vFPORQSF��UQ�9>Qc[YFPTfGRQSdeTUTfFPVcVSFg9qirM�7HdeaUVSFP[YFPT�`ZGmFHGR`sFPTF7HdeaUOZGbW_a�VXW_�zdeOpW_`ZdeQcOZF�FP`lxjW_Qc`
Vjirde�>�RFP`L9UF�VXW GZF�7P`RQSdeT3GZaUQcueW_Th`ZF��

¡<¢�� ��±�°N¬�«¨± ¤²�´��s±�°zZ± «gª�³®°N´��v°z´!  #"g±$"�%'&�©Ð¦s«ªZ±�²�±�¨b³®¬
�haUQc`ZF�W_a>J8OZMHGZaUVc`pW_`ZGl9UF��h`ZFKxjW_T3�lW_`R{fFPVcQcTfF)( �lW_`R{fFPVcQcTfF+*-,/.1032 Ñ�Ó�Ó�Ó W>�f�lW_`R{fFPVcQcTfF�*-,4.1032 Ñ�Ó�Ó�Ó �65��>E'W_a>�

OZFPTh`��>W_T 9>ORQcT!9UMPuvFPVSdeLULNFsW_a VXW_�zdeOpW_`ZdeQcOZFlaUTfF�TfdeaUuvFPVcVSFs`ZF�7Z{UTUQSnhafFl9qi Qc[8W_�vFPORQSFIW�7HdeafGR`RQSnhafF��UQ�9>Qc[YFPTfGZQSdeT>�
TfFPVcVSF��z�	deT3`ROpWHu�W_QcV�G�i QcTfG�7PORQc`d9fW_TfGIVSF�7�W�9>OZF�9UFHGIOZF�7Z{fFPO�7p{fFHG�GRaUOsVji %¸MPVXWeGR`Zde��OpW_LU{UQSF '�Í dea %¸GZdeTfd	MPVXWeGR`RQ�7PQc`ZM ' Ï
FPTÊQc[8W_�vFPORQSFI�UQSd_�j[YM�9>Q�7�W_VSF7( � LU{UQcO8*-,/.1032 Ñ�Ó�Ó>Ñ 5���E�irMPVXWeGR`Zde��OpW_LU{UQSF}FHGR`��^WeGZMHFIGZaUO69UFHG�[YFHGRaUOZFHG69>aX9UMPLUVXWÈ�
7HFP[YFPTh`69UFsL^W_OR`RQ�7PaUVSFHGr9>Q��zafGpW_T�`ZFHG�LUOZMHGZFPTh`ZFHG69fW_TfG�VjirdeOR��W_TUQSGR[YFbGpdeafG�VjirFK�qFP`69UFK7HdeTh`ROpW_QcT�`ZFHGlFKJ>`ZMPORQSFPaUOZFHG
GR`pW_`RQSnhafFHG��NGRQcT�afGpd19Z9fW_VSFHG�deaÆQc[\LUaUVSGRQSdeTUTfFPVcVSFHG��qE'WÊ[YFHGRaUOZF/9UFVXW8OZMPLNdeTfGpFtÊaUTfFg7HdeT�`ROpW_QcT�`ZFYLNFPOR[YFP`(9UF
OZFP[YdeTh`ZFPOgt�VjirMPVXWeGR`RQ�7PQc`ZM!9>a�[\QcVcQSFPa#FPT�uhafF&9UF!9UMP`ZF�7P`ZFPO�aUTfF\MPuvFPT�`RafFPVcVSFY`RaU[YFPaUO���E�F&9UMPLUVXW�7HFP[YFPT�`;9UF
9>Q��zafGZFPaUOZGlFHGR`sW_afGZGRQNVXW_OR�vFP[YFPT�`saU`RQcVcQSGpMQ9fW_TfG�VSFHGl`ZF�7p{UTUQSn�afFHGsÉ}deLULUVSFPOlLzdeaUO�u	QSGRa^W_VcQSGZFPOlVSFHGlM�7HdeaUVSFP[YFPT�`ZG
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 #�� Ñ�Ó 2
GpW_TU��aUQcTfG��UÉ}W_TfGK7HF(7�WeG��7HF�GZdeT�`IVSFHGo��VSde�UaUVSFHGsOZdeaU�vFHGL9>awG¤W_TU�8n�aUQ>�RdeafFPT�`oVSF<O��eVSF(9UF(9>Q��NafGZFPaUOZGbW�7HdeafG��
`RQSnhafFHG�(��ldeTUTfFKx deafG Ñ�Ó�Ò�Ò ���vFPTfGZFPT Ñ�Ó�Ó�� 5��

µ�¶ @�¶�· B�Ä^¼DC>Ã�Â G FvÂjÁ E+¼_½�C*CUÂ E=F�Ä,¿�Ä��	� F�ÄIC�
�E�Â�Ð½�Ä
��de[\[YF�VXW3uvMPVSdU7PQc[YMP`RORQSF�É}deLULUVSFPO (��vFPTfGZFPT Ñ�Ó�Ó�� 5��ÐVji Qc[8W_�vFPORQSFÊL^W_O���QcTh`ZFPO�� 7HdeOROZMPVXW_`RQSdeT 9UF�GRLNF�7p�hVSF��

OZFPLzd�GZF�GRaUO�Vji QcTfGZdeTUQ���7�W_`RQSdeT&9qi aUTg[\QcVcQSFPa;7HdeT�`ZFPT^W_Th`{9UFHG�9>Q��zafGZFPaUOZG�L^W_O�aUTfF�deT 9UF�aUVc`ROpWeGZdeTfdeOZF��_E�F�GRQc��T^W_V
OZMP`ROZd_� 9>Q��zafGZM}OZMHGRaUVc`ZF(9UF}Vji QcTh`ZFPO�x MPOZFPT 7HF/9UFb`ZdeaU`ZFHGsVSFHGsdeT 9UFHGlOZM >^M�7Z{UQSFHGIL^W_OoVSFHGL9>Q��NafGpFPaUOZGst;9>Q��zMPOZFPTh`ZFHG
LUOZd_xydeT 9UFPaUOZGn9fW_TfG�VSFl[\QcVcQSFPa�����V>LUOZMHGZFPTh`ZFsaUTfFoGR`RORa 7P`RaUOZFsGZL^W_`RQSd_�j`ZFP[\LNdeOZFPVcVSFd7Hde[\LUVSFKJ>FIW_LULzFPVSMHF��¸GRLzF�7Z�	VSF
W�7HdeafGR`RQSnhafF��p� 9�T�OZMPLNMP`pW_Th`�Vji QcTfGZdeTUQ���7�W_`RQSdeT¯t19UFHG�QcTh`ZFPORueW_VcVSFHG^9UF»`ZFP[\LfG�OZMP��aUVcQSFPOZG^9UF3VjirdeO�9>OZFq9UF»VXW
[\QcVcVcQSGZF�7HdeT 9UF��fVSFHGIGRQc��T^W_a>J�OZMP`ROZd_� 9>Q��NafGpMHGIGRa 7�7HFHGZGZQ�x GlOZFPTfGZFPQc��TfFPTh`bGRaUOIVSF}[YdeaUuvFP[YFPT�`D9UFHGL9>Q��NafGpFPaUOZG��

�¸VmT�irFHGR`ÊL^WeG^9fW_TfG�Tfde`ROZF»LUOZdeLzd�G^9UF�9UM�7PORQcOZF$Q�7PQ}FPT 9UMP`pW_QcVmVXW#`ZF�7p{UTUQSn�afF09qi QcTh`ZFPO�� 7HdeOROZMPVXW_`RQSdeT 9UF
GRLzF�7Z�	VSF�[\QSGZFsW_a LNdeQcTh`�L^W_O�E'W_aUOZFPT�`l�>W_T 9>ORQcT��h�	FPaUVSFHG�GZFHG�MP`pW_LzFHG�FHGZGZFPTh`RQSFPVcVSFHG�GZFPOZdeT�`�[YFPTh`RQSdeTUTfMHFHG�LzdeaUO
[YdeTh`ROZFPOL7Hde[\[YFPT�`IdeT�LzFPaU`lVji~W_LULUVcQSn�afFPOsFPT�{h|-9>OZd-9>|hT^W_[\QSnhafF}LzdeaUO�u	QSGRa^W_VcQSGZFPOst;9UFPa>J.9>Qc[YFPTfGRQSdeTfGoaUT
M�7HdeaUVSFP[YFPTh`bnhafFPV�7HdeTfn�afF��

����������� �"! ��#%$'&�(��)� ��*%$,+���-�.0/�!1.0#324&5�76��8�1/9�
��deTfGZQ�9UMPOZdeTfGY`ZdeaU`!9qi~W_�zdeO�9ÅVSF^7�WeG!9qi aUTfFwGRafGZLNFPTfGRQSdeT�9UF�L^W_OR`RQ�7PaUVSFHG#9qi~W_[\Q�9UdeT 9fW_TfG\VjirF�W_a��"MbTfF

deT 9UFoaUVc`ROpWeGpdeTfdeOZFsLUVXW_TfFsFHGR`�FPTU�vFPT 9>OZMHFK9fW_TfG�VSFs[\QcVcQSFPaYL^W_O�aUTfFo�^W_OROZFP`R`ZFIVcQcTfM�W_QcOZFK9UF � 5<`ROpW_TfG*9>a 7P`ZFPaUOZG
tÊ`ROpWHuvFPOZG<aUTfF�xyFPTfkP`ROZFLUOpW_`RQSn�afMHF&9fW_TfG}VXW.7PaUuvF��zE'WÊ�f��aUOZF Ò � Ñ LUOZMHGZFPTh`ZF VSFLUORQcT 7PQcLNF&9UFVXWÊ[YFHGRaUOZF\FP`
FKJ>LUVcQ�7PQc`ZF�VSFHG�Tfde`pW_`RQSdeTfG�aU`RQcVcQSGpMHFHGk9fW_TfG�VXWbGRaUQc`ZF��eE'Ws�f��aUOZF Ò �L2I[YdeTh`ROZFlVSFHGz9>QSGRLNd�GZQc`RQ�x G�{�|�9>OZdU9>|	T^W_[\QSnhafFHG
LzFPOR[YFP`R`pW_T�`g9qirFPTU�vFPT 9>OZFPOgVSFHG/9UFPa>J�M�7HdeaUVSFP[YFPTh`ZG MP`Ra 9>QSMHG�9fW_TfG�7HFV7Z{^W_LUQc`ROZF��ÐE'W�x OZMHn�afFPT 7HF#9UF\VjirdeT 9UF
QcT 7PQ�9UFPTh`ZFFHGZ`;:=<?>A@CB3- 8 1v�^É}]HGIVXWY�fTq9UF<VjirMP[\QSGZGRQSdeT��NVSFHGmGRQc��T^W_a>JwOZMP`ROZd_� 9>Q��zafGZMHG}L^W_ObVXW8GRafGRLzFPTfGRQSdeT
GZdeTh`oGR`ZdU7p�vMHGr9fW_TfGlVXW�[YMP[YdeQcOZF(9UFbVXWg�^W_QSF��>E'Wg�f��aUOZF Ò �L6�LUOZMHGpFPT�`ZF}aUT�FPTUOZFP��QSGR`ROZFP[YFPT�`d9UFd7HFHGoGRQc��T^W_a>J
D�E�F,GIHIJ GRaUO�aUTfFL9>Q 1�W_QcTfFK9UFl[\Q�7POZd_��GpF�7HdeT 9UFHG��hE�i~W_�fG�7PQSGZGZF F 7HdeOROZFHGRLzdeT 98t}VXWmLzd�GRQc`RQSdeTV9UFHG�`ROpW_TfG*9>a 7P`ZFPaUOZG
VSFoVSdeTU�g9UFsVXW<�^W_OROZFP`R`ZF��hE�FI`ZFP[\LfG69UFsL^W_O�7HdeaUOZGlW�7HdeafGZ`RQSn�afFbFPT�`ROZFbVSFL9UMP�UaU`T9UFIVjirMP[\QSGZGRQSdeT�FP`�VXW}�fTX9UFsVXW
OZM�7HFPLU`RQSdeT»FHGR`IGRaULzd�GZM�`ROZ]HGd7HdeaUOR`d9UFPu�W_T�`IVSF�`ZFP[\LfGK7�W_OpW�7P`ZMPORQSGR`RQSnhafFg9qirMPuvdeVcaU`RQSdeTm9UF�VXW8GRafGRLzFPTfGRQSdeT��fÉ}F
LUVcafG��^TfdeafGmTfMP��VcQc�vFPOZdeTfG}`ZdeaU`ZF/9>Q��zafGRQSdeT»[�aUVc`RQcLUVSF;9fW_TfGmVXWYGRafGRLzFPTfGRQSdeT��NE�F8��� �-7�W_T»[YdeT�`ROZFVXW8��OpW_T 9UF
7Hde[\LUVSFKJ>Qc`ZMÆGZL^W_`RQSd_�j`ZFP[\LNdeOZFPVcVSFq9>a%GZLNF�7p�hVSF»W_QcTfGRQmde�U`ZFPTha���/�deaU`ZFKx deQSG��67HFHG�GRQc��T^W_a>J 7HdeTh`RQSFPTUTfFPT�`�aUTfF
LUOZM�7PQSFPafGZF<QcT>x deOR[8W_`RQSdeT3GZaUOsVXWLNd�GZQc`RQSdeTf9UFHGL9>Q��zafGZFPaUOZGItVji QcTfGR`pW_Th`d9UF�Vji QcTfGZdeTUQ���7�W_`RQSdeT��

K #%.0LM+N! ��#%$'&POQ�,$,(R�SLT+3*%(R&5�'�1UV(��0W�X"(Y+3��#%�,�Z! �����,(
E'F�GRQc��T^W_V D�E�F%[0GIH�J OZFZ\PatsVji QcTfGR`pW_T�` H L^W_O'aUT�`ROpW_TfG*9>a 7P`ZFPaUOk9qi~W_�fG�7PQSGpGZF F][ GRaUO'VXWl�^W_OROZFP`R`ZFT7HdeOROZFHGRLzdeT 9t�VXWGZde[\[YFD9UFHGoGRQc��T^W_a>JÊOZMP`ROZd_� 9>Q��zafGZMHGlL^W_Ol9UFHGl9>Q��NafGpFPaUOZGoGRQc`RafMHGlFPT_^ E�F8GI`�J dba F FP` ` uvMPORQ��^FPT�`gÍG7KxR��f�f� Ò � Ñ ÍyWvÏRÏ<�

H < HZE�F%[bGIF,GI`3J < `dcfe `NghciE�Fkj=F][1Jlg
mn[ @ Í Ò � Ñ Ï
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N-1 images de déplacements :   (x,y,iT)δ

������� Ò � Ñ�� ��ORQcT 7PQcLzFm9UFHG�FKJ>LNMPORQSFPT 7HFHG�L^W_O�QcT�`ZFPO�� 7HdeOROZMPVXW_`RQSdeT 9UF$GRLzF�7Z�	VSF��}ÍyWvÏ �¸TfGZdeTUQ���7�W_`RQSdeT 9qi aUTfFGRafGZLNFPTfGRQSdeTX9UFIL^W_OR`RQ�7PaUVSFHG�L^W_OlaUTfFmdeT 9UFILUVXW_TfF��zÍÎ�®Ï ��ORQcT 7PQcL^W_VSFHGsMP`pW_LNFHGT9UFbVji~W_Vc�vdeORQc`R{U[YF(9UFd7�W_V�7PaUV'9UFHG
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������� Ò �L6 � �hQc��T^W_a>J&9UFILUOZFHGZGRQSdeTYOZMP`ROZd_� 9>Q��zafGZMHG�L^W_O�aUTfFsGRafGZLNFPTfGRQSdeT#9qi~W_[\Q�9UdeT#9fW_TfG�VjirF�W_a��NÍyWvÏ ��� �-7�W_T
9UFHG<GZQc��T^W_a>J»OZMP`ROZd_� 9>Q��zafGZMHG D5E�F8GIH�J W_LUOZ]HG<aUTfF\MP[\QSGZGRQSdeT4LUVXW_TfF8t_: < >A@CB�- 8 1\L^W_O�aUTfF �^W_OROZFP`R`ZFV9UF`¸|hLzF 2�ÍG7Kx��f`pW_�UVSF 2>� Ñ �>L��I6,6vÏK�'ÍÎ�®Ïo�hQc��T^W_Vk9UF}LUOZFHGZGRQSdeT D�E�H�J OZFZ\Pa3FPT F <��U�
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������� Ò � 5 � ��[8W_�vFHG�� E�F8GI`�J 9>aÊGRLNF�7p�hVSFbW�7HdeafGR`RQSn�afFIde�U`ZFPT�a�WHuvF�7saUTfFIGRafGRLzFPTfGRQSdeTV9qi~W_[\Q�9UdeT#9fW_TfG�VjirF�W_a��ÍyWvÏb�hLNF�7p�hVSF�xyW_Qc�UVSFP[YFPTh`b{fMP`ZMPOZde�v]PTfF;7�W_V�7PaUVSM t\L^W_OR`RQcOD9UFHGd9UdeTUTfMHFHGD9UF�VXW �f��aUOZF Ò �L6>�ÐÍÎ�®Ïb�hLNF�7p�hVSFg`ROZ]HG{fMP`ZMPOZde�v]PTfFgde�U`ZFPT�af9fW_TfGIaUTfF�W_aU`ROZF<GRafGRLzFPTfGRQSdeTF9qi~W_[\Q�9UdeT��

� T�xydeOR[YF�W_VSdeOZGoaUTfF�Qc[8W_�vF�GRL^W_`RQXW_VSF)9>a3GRLzF�7Z�	VSF�FPTf7HdeTfGRQ�9UMPOpW_Th`IVSF�GRQc��T^W_V��
� E�F,GI`3J <������	� E�F][bGIF8GI`�J7D�E�F%[bGIHZE�F%[bGIF,GI`3JIJ%G Í Ò �L2vÏ

dba%VSF�7Hd	FKËV7PQSFPT�`
� 9UMHGRQc��TfFÆaUT%xyW�7P`ZFPaUO.9qi~W_LNd-9>QSGpW_`RQSdeT�LUOZFPT^W_T�`wFPT 7Hde[\LU`ZFÆVji~W_`R`ZMPTha^W_`RQSdeT¯WHuvF�7»VXW
9>QSGR`pW_T 7HF�FP`��}MPuvFPT�`RafFPVcVSFP[YFPTh`��<VXW 9>QcOZF�7P`RQcu	Qc`ZM�9UFHGÆ`ROpW_TfG*9>a 7P`ZFPaUOZG���E�F�GRQc��T^W_V�� E�F,GI`3J 7HdeOROZFHGRLzdeT 9 t
Vji~W_[\LUVcQc`Ra 9UF:9>Q��zafGZMHFÌt,L^W_OR`RQcOF9>a�LzdeQcT�` E�F,GI`3J OZF�7HdeTfGZ`RQc`RafMHF4t,L^W_OR`RQcOF9UF$Vji QcT>x deOR[8W_`RQSdeT+OZFZ\PafF�GRaUO
`ZdeaU`ZFVXW8�^W_OROZFP`R`ZFYWHuvF�7VXWÊVSdeQz9UFgOZFP`pW_O�9ÇÍ Ò � Ñ ÏÍ deT$L^W_ORVSFg9UF �jxydU7�W_VcQSGpW_`RQSdeT�FPT$OZM�7HFPLU`RQSdeTN� ÏK�'��de[\[YF VSF
[YdeTh`ROZFgVXW8�f��aUOZF Ò � 5f�N7HFGZQc��T^W_VÐGRL^W_`RQXW_V{7HdeTh`RQSFPT�`<FPT 7HdeOZF;9UFHG >fa 7P`Ra^W_`RQSdeTfG�tY{^W_aU`ZFgx OZMHn�afFPT 7HFVcQSMHFHG�t
VjirdeT 9UFmQcT 7PQ�9UFPT�`ZF�FP`otgVXWg9>Q��zOpW�7P`RQSdeT��®��FP`R`ZF}MP`pW_LNF(9UF �jxydeOR[8W_`RQSdeTF9UFbuvdeQSFHGI� Í ��W_OpW_VcVSFPV �lF�W_[�^deOR[\QcTU�f�
� ����ÏK�UOZMHGRaU[YMHF/9fW_TfGIVjirMHnha^W_`RQSdeT,Í Ò �L2vÏK�NW_QcTfGRQ'nhafF�VjirFKJ>LUOZFHGZGRQSdeT�9>a�7HdhFKËV7PQSFPTh`���GZdeTh`d9UMP`pW_QcVcVSMHFHGQ9fW_TfG
( �>W_T 9>ORQcT�* ,�.1032 Ñ�Ó�Ó�Ó 5��

� +�X�����XV&�(��)&,/9U�X�+3��(ALT(9$]!1�

E�i Qc[8W_�vFg9>a$GRLzF�7Z�	VSFgde�U`ZFPThafFYW_LUOZ]HGmVXW\xydeOR[8W_`RQSdeT09UF�uvdeQSFHG}FHGR`D7�W_OpW�7P`ZMPORQSGR`RQSnhafFg9UFgVXW8OZMPL^W_OR`RQc`RQSdeT
GRL^W_`RQXW_VSFf9UFHGV9>Q��zafGZFPaUOZGÊt$Vji QcTfGZ`pW_T�`.9UF�Vji QcTfGZdeTUQ���7�W_`RQSdeT���9�T 7Hde[\L^W_OpW_Th`X9UFPa>JÅQc[8W_�vFHG�� E�F,GI`%GIH���J FP`� E�F8GI`]GIH g J OZMHGZaUVc`pW_T�`.9UFF9UFPa>JÅ`RQcOZG\aUVc`ROpWeGZdeTfdeOZFHG�GRa 7�7HFHGZGRQ�xyG8t H � FP` H g ��deTÇLNFPaU`�W_VSdeOZGYOZFP[YdeT�`ZFPO�W_a7p{^W_[\Lq9UF/9UMPLUVXW�7HFP[YFPT�`)9UFHGmL^W_OR`RQ�7PaUVSFHGD9>Q��NafG¤W_T�`ZFHG�� 9�T»LUOpW_`RQSn�afF��®LzdeaUObaUT»LNdeQcTh` E�F][bGI`�[1J 9UdeTUTfM;9UF
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Vji Qc[8W_�vF��fdeT�7�W_V�7PaUVSF�VSF(7HdhFKËV7PQSFPTh`d9UF)7HdeOROZMPVXW_`RQSdeT,�

� E�F%[bGI`�J < �
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�
� g�

�
���
�
�
	 � �
� g
� E�F%[0GI`�
�GIH � J � E�F%[0GI`�
�c `]GIH g J%G Í Ò �L6vÏ

GRaUO}aUTfFgxyFPTfkP`ROZF\GRL^W_`RQXW_VSF&9UF VXW_OR�vFPaUO� ` 7HFPTh`ROZMHFYFPT `�[ LNdeaUO}VXWÊLUOZFP[\QS]POZF\Qc[8W_�vF\FP`<FPT `�[�c ` LzdeaUOVXW/9UFPa>J	QS]P[YF}Qc[8W_�vF��>E�FD9UMPLUVXW�7HFP[YFPTh`bWÈJ	QXW_V�� E�F [ GI` [ J 9>a�LNdeQcTh` E�F [ GI` [ J FPT�`ROZF H�� FP` H g FHGR`oW_VSdeOZGl9UMK�fTUQL^W_O<�
� E�F%[0G � E�F%[�GI`�[1JIJ <������

�
� E�F%[0GI`�J @ Í Ò � 5hÏ

E�i~W_Vc�vdeORQc`R{U[YFg9qi QcT�`ZFPO�� 7HdeOROZMPVXW_`RQSdeT$Qc[\LUVSMP[YFPTh`ZM�L^W_OIE�W_aUOZFPT�`<�>W_T 9>ORQcT3LzFPOR[YFP`d9UF)7�W_V�7PaUVSFPObVSF)9UMPLUVXW�7HFK�
[YFPTh`/9UFHG�9>Q��zafGZFPaUOZGgGZFPVSdeT4Vji~WÈJUF E�� `�J W�uvF�78aUTfF\LUOZM�7PQSGZQSdeT 9qirFPThuhQcOZdeT Ñ�� [w� � T17p{fdeQSGRQc`gFPT#�vMPTfMPOpW_V
 ` <�������E�W$LNMPORQSd-9UF�[\QcTUQc[8W_VSFf9UF�OZMPLzMP`RQc`RQSdeT 9UFHG\`RQcOZGYaUVc`ROpWeGZdeTfdeOZFHG � < H g j H � 9UMPLzFPT 9�9UF�VXW
9>QSGR`pW_T 7HF(9UF}LUOZdeL^W_��W_`RQSdeT$W�7HdeafGR`RQSnhafF"!I�6�ÐdeaUOsLNdeaUuvdeQcOsGpMPL^W_OZFPOoVSFHGsMP[\QSGZGRQSdeTfGL9UFHGlOZM�7HFPLU`RQSdeTfG��#� 9UdeQc`
uvMPORQ��^FPO$�&%'��(*),+R<.-/!10 mn[ � ��deaUO�aUT»[\QcVcQSFPa$9UFgLUOZd_xydeT 9UFPaUO Ñ + 7P[w�zdeTÌde�U`RQSFPT�`2�3(4)5+76981> � � G(7HF
nhaUQS7HdeOROZFHGRLzdeT 9�t�aUTfFbx OZMHn�afFPT 7HFQ9UFIOZMPLzMP`RQc`RQSdeT�[8WÈJ	Qc[8W_VSF;:<(4= � <>8?0?�3(4),+�6@��� 8 1v��9�T�LUOpW_`RQSn�afF��	VXW
x OZMHn�afFPT 7HF�9UF�OZMPLNMP`RQc`RQSdeT,Í dea�xÎOZMHnhafFPT 7HF�9UF<OZM�7PaUOROZFPT 7HF�ÏA:�FHGZ`L7Z{fdeQSGRQSFgFPT�x deT 7P`RQSdeT�9UFHGK9UMPLUVXW�7HFP[YFPT�`ZG
W_`R`ZFPT 9>afG��
� U,U5XS����+N! ��#%$CBTXOED3F�&�. # &<F8$8+�L �����8(

E�W<`ZF�7p{UTUQSn�afFD9qi QcT�`ZFPO�� 7HdeOROZMPVXW_`RQSdeT�9UFIGRLzF�7Z�	VSFmW�7HdeafGZ`RQSn�afFmFHGR`69>QcOZF�7P`ZFP[YFPTh`IW_LULUVcQ�7�W_�UVSF�W_aX7�WeGT9qi aUT
M�7HdeaUVSFP[YFPTh`3{�|�9>OZd-9>|hT^W_[\QSnhafF��Ity7HdeT 9>Qc`RQSdeT¯nhafF$VSF$[\QcVcQSFPa 7HdeT�`RQSFPTUTfFÌaUTfFÌn�a^W_Th`RQc`ZM:9UF09>Q��zafGZFPaUOZG
W�9UMHnha^W_`ZF��oÉ�W_TfG�VSF07�WeG^9UF$VjirF�W_a��oaUT�FPTfGZFP[YFPT 7HFP[YFPTh`�9UF$VjirM�7HdeaUVSFP[YFPT�`»FHGR`F9UdeT 7$TfM�7HFHGZGpW_QcOZF��IE�FHG
9UMPLUVXW�7HFP[YFPTh`ZG�7�W_V�7PaUVSMHGÆGZdeT�`f9qi~W_aU`pW_Th`3LUVcafG�LUOZM�7PQSGÆn�afF$VSF4GRLNF�7p�hVSF�FHGZ`�{fde[Yde�v]PTfF��IE�FHG3L^W_OR`RQ�7PaUVSFHG
9qi~W_[\Q�9UdeT��eW_afGZGRQvaU`RQcVcQSGpMHFHG�FPTHGmMPVSd-7PQc[YMP`RORQSF�É}deLULUVSFPO0MIVc`ROpWeGZdeTfdeOZF�� 9UdeTUTfFPT�`z9UFHG'OZMHGZaUVc`pW_`ZG�GpW_`RQSGRxyW_QSGpW_Th`ZG��
�	FPVSdeT�VXWu	Qc`ZFHGZGZF(9UF}VjirM�7HdeaUVSFP[YFPTh`��^deT�OZ]P��VSF�W_VSdeOZGoVXWgx OZMHnhafFPT 7HF(9UF}OZM�7PaUOROZFPT 7HF�9UFmxjWb\HdeT3t de�U`ZFPTUQcOK9UFHG
9UMPLUVXW�7HFP[YFPTh`ZG(9qi aUTfFg7HFPTh`pW_QcTfF;9UF�[\Q�7POZdeTfG}FPT�`ROZF;9UFPa>JwQc[8W_�vFHG��zE�FgL^WeGZGpW_�vF/9>am9UMPLUVXW�7HFP[YFPTh`�WÈJ	QXW_V�t
VXW;7Hde[\Lzd�GpW_T�`ZFgGZFPVSdeT E�� `�J 9UF}VXW u	Qc`ZFHGZGZF(9UFHGsL^W_OR`RQ�7PaUVSFHGIFHGR`oQc[YM�9>QXW_`�

I
�
E�F%[bGI`�[1J < � E�F%[bGI`�[ J� @ Í Ò �L4vÏ

E�W�`ZF�7Z{UTUQSnhafFf9qi QcTh`ZFPO�� 7HdeOROZMPVXW_`RQSdeT 9UF3GRLzF�7Z�	VSF���WeGZGpdU7PQSMHF3tÌVji aU`RQcVcQSGpW_`RQSdeT 9qi aUTÇOZMHGZF�W_a§VcQcTfM�W_QcOZFm9UF
`ROpW_TfG�9>a 7P`ZFPaUOZG���LzFPOR[YFP`;9UdeT 7X9qirde�U`ZFPTUQcO\FPTy9UFPa>J4`RQcOZG\W�7HdeafGR`RQSnhafFHG VXWf7Hde[\Lzd�GpW_T�`ZF.9UFÊVXWwu	Qc`ZFHGZGZFX9UF
VjirM�7HdeaUVSFP[YFPTh`IGZFPVSdeT�VXWg9>QcOZF�7P`RQSdeTF9UFbLUOZdeL^W_��W_`RQSdeT3W�7HdeafGZ`RQSn�afF(9fW_TfG�VSFmLUVXW_T E�F��d`3J �#Jmde`ZdeTfG�FPT>�fTwnha�i QcVFHGR`l`R{fMHdeORQSnhafFP[YFPT�`sLzd�GZGRQc�UVSFD9qirFKJ>`ROpW_QcOZF�W_afGZGRQ�9UFHGlQc[8W_�vFHGL9>a�GRLzF�7Z�	VSFmVSF(9UMPLUVXW�7HFP[YFPT�`b`ROpW_TfGRuvFPOZGZF�� � T
LzdeaUOROpW_Qc`�W_VSdeOZG�de�U`ZFPTUQcO�GZQc[�aUVc`pW_TfMP[YFPT�` I � E�F][bGI`�[1J FP`67�W_OpW�7P`ZMPORQSGpFPO�FPTh`RQS]POZFP[YFPT�`oVSFK7p{^W_[\LX9UFIuhQc`ZFHGpGZFIt
9UFPa>J&9>Qc[YFPTfGRQSdeTfG���/'deaU`ZFKxydeQSG��"9UFHG�VcQc[\Qc`pW_`RQSdeTfG�QcT�`RORQcTfGp]Hn�afFHGT9>afFHG�t}VXWbxydeOR[8W_`RQSdeT#9UFsuvdeQSFHG�OZFHGR`ROZFPQc��TfFPTh`
VXW$LUOZM�7PQSGZQSdeTÇVXW_`ZMPOpW_VSF (��bdeTfd_xyW_�vdea *-,4. 0 2 2 +,+,+ 5���E�F�9UMPuvFPVSdeLULNFP[YFPTh`X9qi aUT�W_Vc�vdeORQc`R{U[YF�9UFF7�W_V�7PaUVQ9UFHG
9UMPLUVXW�7HFP[YFPTh`ZGs`ROpW_TfGRuvFPOZGZFHGIFHGR`oFPTF7HdeaUOZGIW_a�VXW_�NdeOpW_`ZdeQcOZF��I.IM�7HFP[\[YFPT�`��faUTfF}`ZF�7Z{UTUQSnhafF�W_T^W_VSde��afF�W MP`ZM
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 #�� Ñ�Ó��
LUOZdeLzd�GZMHF���nhaUQ®FKJ>LUVSdeQc`ZFsVSFmGRQc��T^W_V®OZMP`ROZd_� 9>Q��NafGZMbL^W_O�aUTfFmGRafGRLzFPTfGRQSdeTV9UFbGZM�9>Qc[YFPT�`ZG�LzdeaUO�[YFHGRaUOZFPO�VXW�u	Q��
`ZFHGZGpF�`ROpW_TfGZuvFPOZGZFL9qi aUTYM�7HdeaUVSFP[YFPT�`�FPT�`ROZFL9UFPa>J\MP[YFP`R`ZFPaUOZG��jOZM�7HFPLU`ZFPaUOZGoW�7HdeafGR`RQSnhafFHG�( MbTfFPT *-,�. 0 2 Ñ�Ó�Ó�Ò 5��
��de[\[YF8VXW G}MPVSdU7PQc[YMP`RORQSFÊÉmdeLULUVSFPO MbVc`ROpWeGZdeTfdeOZF��e7HFP`R`ZFÊ`ZF�7Z{UTUQSnhafF8TfFV9UdeTUTfF8`ZdeaU`ZFKxydeQSGgnha�i aUTfFYQcT>xydeO��
[8W_`RQSdeTwaUTUQ�9>Qc[YFPTfGZQSdeTUTfFPVcVSFgGRaUOoVSF(7p{^W_[\L�9UF�u	Qc`ZFHGZGZF��
µ�¶ @�¶A@ �4Â�¼e½ � ��Â¸¼0� FvÂ�Á E¯¿��X½ E ºIC>Á�½V�jÄ®¾%Ä E F3¿V� E�¼ ���SÄ��q½

�haUO\VXW$�f��aUOZF Ò � 5f��deTÇTfde`ZF�nha�irFPTÅx deT 7P`RQSdeT 9UF�VXW$GRafGRLzFPTfGRQSdeTÅaU`RQcVcQSGZMHF���FPTÅL^W_OR`RQ�7PaUVcQSFPO���GZFPVSdeTÇVXW
7HdeT 7HFPTh`ROpW_`RQSdeT!9UF�L^W_OR`RQ�7PaUVSFHG��_VSF�GRLNF�7p�hVSF�FHGR`ÐLUVcafG�dea[YdeQcTfGÐ{fde[Yde�v]PTfF��_É�W_TfG�VSF67�WeGk9UF�VXWo�f��aUOZF Ò � 5^ÍÎ�®ÏK�
deT\LzFPaU`�[YkP[YFoQ�9UFPT�`RQ��^FPOT9UFHG�L^W_OR`RQ�7PaUVSFHG�QcT 9>QcuhQ�9>afFPVcVSFHGmÍ dea!9UFHG�W_��OZMP��W_`ZGc9UFoL^W_OR`RQ�7PaUVSFHGKÏK�vE'WmxydeOR[8W_`RQSdeT
9qi Qc[8W_�vFHGoGRa 7�7HFHGpGRQcuvFHG�LzFPOR[YFP`sW_VSdeOZGr9UFmGZaUQcuhOZFbVSFI[YdeaUuvFP[YFPTh`L9UFmL^W_OR`RQ�7PaUVSFHGlQSGZdeVSMHFHGoW_a�GZFPQcT^9UFbVjirM�7Hdea>�
VSFP[YFPTh`��qE'W8�f��aUOZF Ò �L4ÊLUOZMHGZFPTh`ZF\n�a^W_`ROZFQc[8W_�vFHG(9>a�GRLzF�7Z�	VSF GZMPL^W_OZMHFHG(9UF�2Y[YG��zE�irM�7HdeaUVSFP[YFPTh`�FHGR`}aUT
�fVXW_[YFPTh`)9UF uvdeOR`RQ�7PQc`ZM\FPTU�vFPT 9>OZM\FPT»�vMHde[YMP`RORQSFV7P|hVcQcT 9>ORQSnhafFwÍG7Kx��®�f�f� Ò �L2UÍyWvÏRÏK�qE'W.7PaUuvF\WÊaUT:9>QXW_[Y]P`ROZF
QcTh`ZMPORQSFPaUOL9UF Ó 7P[ LzdeaUOoaUTfFm{^W_aU`ZFPaUOL9UF � 7P[w�>E�F}uvdeOR`ZFKJ�FHGR`ode�U`ZFPT�a3GpdeafGlaUT.9>QSGpn�afF}FPT�OZde`pW_`RQSdeTf9UF
9>QXW_[Y]P`ROZF�5F7P[ L^W_O�Lzde[\L^W_�vFYt Ñ �L6�E�� [\QcT 	 � t�`ROpW�uvFPOZG�aUT�`ROZdea19UF&9>QXW_[Y]P`ROZF 6�[\[w�qE�WÊxÎOZMHnhafFPT 7HF
9UF}OZde`pW_`RQSdeTm9>af9>QSGZnhafF}ueW_aU` 2>� ��8 1v�®�haUOoVXW�f��aUOZF Ò �L4>�fdeTwLzFPaU`ouvdeQcOs`ZdeaUOR�UQcVcVSdeTUTfFPObaUTfF<L^W_OR`RQ�7PaUVSFgW_a
uvdeQSGRQcT^W_�vFd9>a#7HFPTh`ROZFd9>aÊuvdeOR`ZFKJ�WHu�W_T�`r9qirkP`ROZFbWeGRLUQcOZMHFQ9fW_TfG�VSFd7;:}aUO��hE�i Qc[8W_�vFPORQSFQ9>a�GRLzF�7Z�	VSFoLNFPaU`T9UdeT 7
LzFPOR[YFP`R`ROZF�VjirMP`Ra 9UF)9UF�VXW;9>|	T^W_[\QSnhafF�VXW_��OpW_TU��QSFPTUTfF/9UF}L^W_OR`RQ�7PaUVSFHGIQSGZdeVSMHFHGK9fW_TfGsaUT3M�7HdeaUVSFP[YFPT�`��

��QSFPT8G��UO���VSFL7�W_V�7PaUVS9UFHGc9UMPLUVXW�7HFP[YFPT�`ZGoFP`c9UdeT 7L9UFsVXW}uhQc`ZFHGpGZFL9UFoVjirM�7HdeaUVSFP[YFPTh`�TfM�7HFHGZGZQc`ZFsaUT8GRLzF�7Z�	VSF
�UQSFPT$LUVcafG}{fde[Yde�v]PTfF��,9>a$`�|	LzFg9UF;7HFPVcaUQn9UFVXW8�f��aUOZF Ò � 5^ÍyWvÏK�'�haUO�VSF[YkP[YFguvdeOR`ZFKJ�FP`�FPT$[Yd�|vFPTUT^W_T�`
VSFHGoOZMHGZaUVc`pW_`ZGIGRaUO Ó,+ Qc[8W_�vFHG��^deT3de�U`RQSFPTh`IVSFHGoOZMHGRaUVc`pW_`ZGILUOZMHGZFPT�`ZMHGQ9fW_TfGsVXW �f��aUOZF Ò � � �fE'W\xÎOZMHnhafFPT 7HF)9UF
OZM�7PaUOROZFPT 7HFX9UFHG<`RQcOZG�aUVc`ROpWeGZdeTfdeOZFHG�u�W_aU`H: <&-�� 8 1v�'E'W�u	Qc`ZFHGZGZF I

�
FHGR`/9UdeT 7Y[Yd�|vFPTUTfMHF�GRaUO 5<4w[YG��

9>aUOZMHFÊLNFPT 9fW_Th`gVXWenhafFPVcVSF�deT4LzFPaU`g7HdeTfGZQ�9UMPOZFPOnhafF8VjirM�7HdeaUVSFP[YFPTh`YMPuvdeVcafF8`ROZ]HGgLzFPa���E�i Qc[8W_�vF�LUOZMHGZFPTh`ZF
9UFPa>JwVSde�zFHGm�UQSFPTm9UMK�fTUQSGD7HdeOROZFHGRLzdeT 9fW_T�`�W_a>J�1�deTfFHGmdba»VSFHGbL^W_OR`RQ�7PaUVSFHG�GpF<OpW_LULUOZd-7Z{fFPT�`<dea$G�irMPVSdeQc��TfFPTh`
9UF�VXW\�^W_OROZFP`R`ZF�� I

�
� �Êdea I

�
� �U�®E�FHGmdeO�9>OZFHGQ9UF<��OpW_T 9UFPaUO}FP`IVSFHGbLUOZd_�fVSGd9UF�uhQc`ZFHGZGpFHGIde�U`ZFPT�afG}GZdeTh`

`ZdeaU`gt�xyW_Qc`<u	OpW_QSGZFP[g�UVXW_�UVSFHG��'É}F\LUVcafG���LNdeaUO<VXW�xÎOZMHnhafFPT 7HF!9UF\OZMPLzMP`RQc`RQSdeT$7p{fdeQSGRQSFYQ�7PQj�qaUTfFYQcT 7HFPOR`RQc`Ra 9UF
9UF Ñ � [-GRaUO�VSF�9UMPLUVXW�7HFP[YFPTh`3WÈJ	QXW_VD7HdeOROZFHGRLzdeT 9�t4aUTfFÆQcT 7HFPOR`RQc`Ra 9UF$W_�fGpdeVcafFm9UF 24[\[w�rG 	 � GRaUO�VXW
u	Qc`ZFHGZGZF I

�
� Jbde`ZdeTfG}FPT>�fT$n�afF�VXW\�f��aUOZF Ò � � ÍyWvÏoLUOZMHGpFPT�`ZFVji QcT�`ZMP��OpW_VcQc`ZM&9>am7Z{^W_[\LÌW�7�7HFHGZGRQc�UVSF WHuvF�7gaUTfF

�^W_OROZFP`R`ZF(9UF}`¸|hLzF�2�ÍG7KxR�	`pW_�UVSF 2>� Ñ �>L�� 6,6vÏ�GZdeQc`oFPT�u	QcOZdeT�6 + [\[
	 6 + [\[w�*MIT�LUQ�JUFPV,9UFmVji Qc[8W_�vF}[YFHGRaUOZF
+ � 5\[\[
	 + � 58[\[w�
µ�¶ @�¶�� ���G��jÁ'Â Fb�NFvÂjÁ=E¯¿�� ½ EÀ¼HGoÄIC��h��Ä EV� Fv½�ÃvÄ �

E'F�GRLNF�7p�hVSF}de�U`ZFPThaf9fW_TfGoVjirF�W_a���O���7HF�tgaUTfF�GRafGRLzFPTfGRQSdeTF9qi~W_[\Q�9UdeTwOZFHGZ`ZFbOZFPVXW_`RQcuvFP[YFPTh`ILzFPa�{fde[Yd_�
�v]PTfF}FP`oaUT�FK�zdeOR`oGRaUOlVXW nha^W_VcQc`ZMD9>awGRLNF�7p�hVSFD9fW_TfGlVjirF�W_aF9UFPu	OpWkP`ROZFmx deaUORTUQqLzdeaUOsW_[YMPVcQSdeOZFPOoVSFHGlQc[8W_�vFHG
9qirM�7HdeaUVSFP[YFPTh`ZGb{h|-9>OZd-9>|	T^W_[\QSn�afFHG��3JmdeafGsLzdeaUuvdeTfGmW_afGZGZQe7Z{fdeQSGRQcOD9UF�OZM�W_VcQSGZFPObaUTÆM�7HdeaUVSFP[YFPTh`D9fW_TfGbaUT
>faUQ�9UF)7HdeTh`ZFPT^W_T�`mT^W_`RaUOZFPVcVSFP[YFPT�`(9UFHGsL^W_OR`RQ�7PaUVSFHGd9>Q��NafG¤W_T�`ZFHG��®E�F�VXW_Qc`IFPTh`RQSFPObG�irFHGR`mWHuvMPOZM�9UdeTUTfFPObVcQSFPaÆt
aUTwGRLzF�7Z�	VSF)9UF}TUQcuvF�W_a3FP`d9UF�n�a^W_VcQc`ZM�TfFP`R`ZFP[YFPTh`mGZaULNMPORQSFPaUOZGIt;7HFPVcaUQ�9qi aUTfF<GRafGRLzFPTfGRQSdeTF9qi~W_[\Q�9UdeT��

� 7PQj�	VSF}uvdeOR`ZFKJ�MP`RQcOZM�FHGZ`lFPTU�vFPT 9>OZM<L^W_OoVXWOZde`pW_`RQSdeT3t + �L4 8 1(9qi aUTF9>QSGZnhafF(9UFD9>QXW_[Y]P`ROZF Ñ + 7P[ 9fW_TfG
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������� Ò �L4 � ��[8W_�vFHG�GRa 7�7HFHGZGRQcuvFHG � E�F8GI`]GIHIJ 9qi aUTÌGRLNF�7p�hVSF `ROZ]HG}{fMP`ZMPOZde�v]PTfFÊde�U`ZFPT�afFHGgFPT�LUOZMHGZFPT 7HF&9qi aUT�fVXW_[YFPTh`F9UF$uvdeOR`RQ�7PQc`ZM��oE�FHG�Qc[8W_�vFHG�GZdeTh`wGZMPL^W_OZMHFHG^9UF�2#[YG��lE�F07HFPO�7PVSF$�UVXW_T 7$QcT 9>QSn�afF»VXW,Lzd�GRQc`RQSdeTW_LULUOZd�J	Qc[8W_`RQcuvF#9>a:7HFPT�`ROZF!9>a�uvdeOR`ZFKJq��E�F uvdeOR`ZFKJ�`ZdeaUORTfF&9fW_TfG�VSF\GZFPTfG�7HdeT�`ROpW_QcOZFV9UFHG<W_Qc��aUQcVcVSFHG/9qi aUTfF[YdeTh`ROZF��



�����*���0�"�&� �=
&� � ��%�� � � � � �= #�� %�� � %	�"��
'��
� � �	� �= �"��� 
 #�� Ñ�Ó�Ó

−10

0

10

35 45 55

−10

0

10

y (mm)

x 
(m

m
)

u
y
 (cm.s−1)

(a)

−10 0 10
x (mm)

(b)

������� Ò � � � ÍyWvÏ/��OZd_��F�7P`RQSdeTf9>a3uvF�7P`ZFPaUOsuhQc`ZFHGpGZF�GRaUOsVXW;9>QcOZF�7P`RQSdeTm9UF}LUOZdeL^W_��W_`RQSdeT$W�7HdeafGR`RQSnhafF I
�
E�F8GI`�J �ÍÎ�®Ï ��OZd_�fVSG(9UFu	Qc`ZFHGZGZF I

�
E�F,GI` < B#8[\[ J Í FPT$TfdeQcO¤ÏmFP` I

�
E�F,GI` < B��Ê[\[ J Í FPT$��ORQSG¤ÏK� -Æd�|vFPTUTfFHG<GRaUOÓ,+ Qc[8W_�vFHGGZa����HFHGZGRQcuvFHG t�aUTfF8xÎOZMHnhafFPT��HF��UF8OZM��PaUOROZFPT��HF : < -�� 8 1�FPT#LUOZMHGpFPT��HF��qi aUT#�fVXW_[YFPT�`��UFuvdeOR`RQ��PQc`ZM	�fW_TfGIVjirF�W_a3FPTfGZFP[YFPT��HMHF�L^W_O
�UFHGoL^W_OR`RQ��PaUVSFHG��qi~W_[\Q��UdeT��

aUTÌOZM��PQcLUQSFPTh`��P|hVcQcT��>ORQSnhafF��UF��>QXW_[Y]P`ROZF8QcTh`ZMPORQSFPaUO Ñ 5�P[ FP`��UF8{^W_aU`ZFPaUO � �P[w�'E�F8VXW_Qc`gFHGR`<Lzde[\LzMÊt
Ñ �L6gE�� [\QcT 	 � t<`ROpW�uvFPOZGlaUTÊ`ROZdea��UF��>QXW_[Y]P`ROZF 6<[\[w�>E�FHG��UFPa>J��Hde[\Lzd�GpW_Th`ZFHG��>a��p{^W_[\L��UFbu	Qc`ZFHGZGZF I �FP` I
�
GpdeT�`o[YFHGRaUOZMHFHGlL^W_OoQcTh`ZFPO����HdeOROZMPVXW_`RQSdeT��>a�GRLzF��Z�	VSF<W��HdeafGR`RQSn�afFm��O����HF<t��UFPa>JÊ�^W_OROZFP`R`ZFHG��UF}`�|	LNF�2

Í��KxR��`pW_�UVSF 2>� Ñ �_L�� 6,6vÏ�LUVXW��HMHFHG�LNFPORLzFPT��>Q��PaUVXW_QcOZFP[YFPT�`�tbFPT�u	QcOZdeT Ñ �P[��>a��>QSGZnhafF}Í��Kx����f�f� Ò �L2UÍyWvÏRÏK�eE'WI�^W_QSF
W��P`RafFPVcVSFP[YFPTh`�aU`RQcVcQSGZMHFW_a$E � �ÀLNdeaUOmVjirMPVXWeGR`Zde��OpW_LU{UQSFTfFgLNFPOR[YFP`mL^WeG
�qi~W��HnhafMPORQcO�GRQc[�aUVc`pW_TfMP[YFPTh` Ñ 2 Ò
GRQc��T^W_a>J8FP`�VSFHG�[YFHGRaUOZFHG��UF I � FP`��UF I

�
`ROpW��HMHFHGlGRaUO�VXW��f��aUOZF Ò � � TfFmGZdeTh`�L^WeGlGRQc[gaUVc`pW_TfMHFHG��?/'deaU`ZFKxydeQSG��

VXW LUOZd��Z{^W_QcTfF��vMPTfMPOpW_`RQSdeT�UF<�^W_QSF�FHGR`oLUOZMPu	afF<LzdeaUO��Hde[\LzdeOR`ZFPO Ñ 2 Ò uvdeQSFHGbFP`IVSFHGo[YFHGRaUOZFHGmGRQc[gaUVc`pW_TfMHFHG
�UFHG��UFPa>J��Hde[\LNd�G¤W_T�`ZFHG��>a§uvF��P`ZFPaUO�u	Qc`ZFHGZGZFwGZFPOZdeTh`ÊLzd�GZGRQc�UVSFHG�GRaUOÊaUT��Z{^W_[\L��UF �,+ [\[
	 �,+ [\[w�
��FP`R`ZF}xydeQSG��U��O����HFgt aUT3GRLzF��Z�	VSF�`ROZ]HGs{fde[Yde�v]PTfF��^VXW\nha^W_VcQc`ZM	�UFHGsQc[8W_�vFHGmFP` �UFHGsVSde�zFHGIGRaUO I � FP` I

�
FHGR`

FKJ!�HFPVcVSFPT�`ZF��
E'FHG�OZMHGRaUVc`pW_`ZG"�UF$VXW,�f��aUOZF Ò � � LNFPOR[YFP`R`ZFPTh`3aUTfF$OZFPLUOZMHGZFPTh`pW_`RQSdeT¯�UQ��>Qc[YFPTfGRQSdeTUTfFPVcVSF#�>a�uvF��P`ZFPaUO

u	Qc`ZFHGZGZF�$%�UF3VjirM��HdeaUVSFP[YFPTh`3W_QcTfGRQ�n�afF3VSF��W_V��PaUV&�UF»VXW'�Hde[\Lzd�GpW_Th`ZFÆuvFPOR`RQ���W_VSF(�>a�uvF��P`ZFPaUO�uvdeOR`RQ��PQc`ZM
�fW_TfG\VSFwLUVXW_T E�F��d`3J Í��Kx��Ð�f�f� Ò � Ò ÍyWvÏRÏK��9�TÅ�f��aUOZF Ò � Ò ÍÎ�®ÏK��TfdeafGÊW�uvdeTfGY`ROpW��HM3VSF�[Yd)�>aUVSF*�>aÇuvF��P`ZFPaUOu	Qc`ZFHGZGZF&�HdeOROZFHGRLzdeT��fW_T�`}W_a>J�[YFHGRaUOZFHGILUOZM��HM��UFPT�`ZFHG��®E'W`ZF��Z{UTUQSnhafF+�UdeTUTfF+�UdeT���W����H]HGIt`ZdeaU`sVSF,�p{^W_[\L
�UF�u	Qc`ZFHGZGZF���[YkP[YF��fW_TfGYVSF"�;:}aUO��>aÇuvdeOR`ZFKJq��t-�HdeT��>Qc`RQSdeT%`ZdeaU`ZFKx deQSGÊn�afF�VSFw`ZdeaUOR�UQcVcVSdeT%TfFwGpdeQc`YL^WeG
`ROZdeL%QcT�`ZFPTfGZF�� 9�T�FK�zFP`���GRQIVSF�UMPLUVXW��HFP[YFPT�`��>a�GRLzF��Z�	VSF3FPT�`ROZF(�UFPa>JÇQc[8W_�vFHG�FKJ!�H]��UF3VXWÌVXW_OR�vFPaUO  `
�UFVXW8x FPTfkP`ROZF.�p{fdeQSGRQSF LNdeaUO}Vji QcTh`ZFPO����HdeOROZMPVXW_`RQSdeT���VjirMHnha^W_`RQSdeT§Í Ò �L6vÏ��HdeT��>aUQc`�t��UFHG}[YFHGZaUOZFHG<W_�NFPOROpW_Th`ZFHG��
E'W3u	Qc`ZFHGZGZFÊWÈJ>QXW_VSFY[8WÈJ>Qc[8W_VSF�FHGR`��UdeT�� I (1= � <  ` 0?� 6 B3[w�rG 	 � �'É i~W_aU`ROZFÊL^W_OR`���W_a4uvdeQSGRQcT^W_�vF��>a
�;:}aUO��hVSFs[YdeaUuvFP[YFPTh` �UFsOZde`pW_`RQSdeT�`ROZ]HG�OpW_LUQ��UF��UFHG�L^W_OR`RQ��PaUVSFHGlGRaUO�aUTÊxyW_Qc�UVSFIOpWH|vdeT�FPT�`ROpW0/STfF&�UFI��OpW_T��UG
�UMPLUVXW��HFP[YFPTh`ZGb`ROpW_TfGZuvFPOZGZFHG
�qi aUTfF�Qc[8W_�vFgt Vji~W_aU`ROZF��1�UF�GpdeOR`ZF<n�afF<VXW\u	Qc`ZFHGZGZF�[8WÈJ>Qc[8W_VSF+�UMP`ZF��P`pW_�UVSFFHGR`
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������� Ò � �N� ��de[\Lzd�GpW_T�`ZFHGÅÍyWvÏ I
�
E�F8GI`�J FP`�ÍÎ�®Ï I � E�F,GI`3J �>a¯uvF��P`ZFPaUOÆuhQc`ZFHGpGZFÌ[YFHGRaUOZMHFHGÆL^W_O3QcTh`ZFPO��

�HdeOROZMPVXW_`RQSdeT �UF§GRLzF��Z�	VSF�� -»d�|vFPTUTfFHG�GRaUO �D+ Qc[8W_�vFHG�GRa����HFHGZGRQcuvFHG,t�aUTfFÇxÎOZMHnhafFPT��HF��UF§OZM��PaUOROZFPT��HF
: < -»� 8 1�FPTÅLUOZMHGZFPT��HF"�qi aUT��fVXW_[YFPTh`��UF�uvdeOR`RQ��PQc`ZM"�fW_TfG\VSF�VXW_Qc`YFPTh`RQSFPO���E�irdeORQc��QcTfF"�>aÅOZFPLz]POZF�FHGR`LUORQSGZF<W_a��HFPT�`ROZF	�>awuvdeOR`ZFKJq�

LUVcaU`��e` I (1= � < �/0?� 6.8<[w�rG 	 � dba � < �N@�� -Ê[\[2FHGR`IVSFgL^WeG
�>aÆOZMHGZF�W_a(�UF<`ROpW_TfG �>a��P`ZFPaUOZG��NE�F���W_V��PaUV
�UFHG �UMPLUVXW��HFP[YFPTh`ZGI`ROpW_TfGZuvFPOZGZFHG��UFPu	OpW_Qc`sLzFPOR[YFP`R`ROZF	�UF�OZMHGZdea��>OZF<FPT�L^W_OR`RQSF+�HF�LUOZde�UVS]P[YF��

��L^W_OR`RQcO �UFHG��UFPa>J��Hde[\Lzd�GpW_T�`ZFHG I � FP` I
�
�>deT���W_V��PaUVSFmxyW��PQcVSFP[YFPTh`sVSFmuvF��P`ZFPaUOouhQc`ZFHGZGpFmFPT��Hd	deO �UdeT>�

TfMHFHGILNdeVXW_QcOZFHG I���E��0G��9J FP` I
	�E�� G��9J �®E'W �f��aUOZF Ò � Ó [YdeTh`ROZF�VSFHGbLUOZd_�fVSG
�UF�uhQc`ZFHGpGZF<deOR`R{fdeOpW��>QXW_VSF I���E���J FP`OpW��>QXW_VSF I�	bE���J de�U`ZFPThafGbFPT�[Yd�|vFPTUT^W_T�` I���E��0G��9J FP` I�	bE��0G��9J GpFPVSdeTwVji~W_TU��VSF�LzdeVXW_QcOZF � �UE�i~WÈ��afGR`ZFP[YFPT�`mL^W_OaUT�uvdeOR`ZFKJ"�UF ��aUOR�vFPOZGbW_afnhafFPV'deT3WÈ�RdeaU`ZF�aUT�xydeT����UF�OZde`pW_`RQSdeT3GZdeVcQ��UF<GpFPVSdeT�VjirMHn�a^W_`RQSdeT,�

I���E���J < *
-�� �

 8 j�� 	����� � �
���

c����;G Í Ò � � Ï

�HdeT��>aUQc`sW_a>J8L^W_OpW_[Y]P`ROZFHG�* <��bB��P[ g �rG 	 � � � [ <>8b@�� [\[ FP` � <��N@ ��BgOpW��q�rG 	 � �hE'FIOpW�|vdeT"�>a��;:}aUO��>a
uvdeOR`ZFKJÊFHGZ`��UdeT���� 6f>�[\[w�U��FP`odeO �>OZF
�UFb��OpW_T��UFPaUOsGZFP[g�UVSF��HdeOROZF��P`���VXW<[YFHGRaUOZF}MP`pW_Th`lFK�qF��P`RafMHFmLUOZ]HG
�>a'�>QSGpn�afFÊFPTÌOZde`pW_`RQSdeT��'VjirFPTh`ROpW0/STfFP[YFPT�` �HFPTh`RORQ�xÎaU�vFÊL^W_O<VSF��>QSGpn�afFYFHGZ`<Qc[\LNdeOR`pW_Th`FP`gVjirdeT#G�i~W_`R`ZFPT�� .
���! #"��$ toaUTgOpWH|vdeT LUVcafG���OpW_T���nhafF �HFPVcaUQ �>a�`ROZdea.�qi~WeGRLUQcOpW_`RQSdeT�� 9�T>�fT���VXWsuhQc`ZFHGZGpF�OpW��>QXW_VSF�FHGR`'VSMP�v]POZFP[YFPTh`Lzd�GRQc`RQcuvFo{fdeOZG �>a��;:}aUO �>aÊuvdeOR`ZFKJz��9�VcVSF��UFPu	QSFPT�`�TfMP��W_`RQcuvF}W_aYuvdeQSGRQcT^W_�vF
�>a��;:}aUO�FP`��fW_TfG�VSF �;:}aUO��>��FHG
OZMHGRaUVc`pW_`ZGoGpdeT�`oFPTwW����HdeO �wWHuvF��}Vji Qc[8W_�vF,�PVXWeGZGRQSnhafF&�qi aUT�xyW_Qc�UVSF}M��HdeaUVSFP[YFPT�`IOpW��>QXW_V �>QcORQc�vM}uvFPOZGlVSF��HFPTh`ROZF
�>aYuvdeOR`ZFKJYLUOZ]HG �UFsVji~WeGRLUQcOpW_`RQSdeT�FP`�deORQSFPTh`ZMsuvFPOZG�VjirFKJ	`ZMPORQSFPaUO�VSdeQcT��>a��;:}aUO�GZdeafG�VjirFK�qFP` �UFoOZF��PQcO �PaUVXW_`RQSdeTfG
t��OpW_T��UF<M��p{fFPVcVSF�FP` �UF�VjirFPTh`ROpW0/STfFP[YFPT�`,�HFPT�`RORQ�x aU�vF��

E�W<`ZF��p{UTUQSn�afF&�qi Qc[8W_�vFPORQSF&�qirM��HdeaUVSFP[YFPT�`ZGlL^W_O�QcT�`ZFPO����HdeOROZMPVXW_`RQSdeT*�UFmGRLzF��Z�	VSFsT�irFHGR`lMPu	Q��UFP[\[YFPT�`lL^WeG
VcQc[\Qc`ZMHF�W_a���WeG��qi aUT�uvdeOR`ZFKJ�WÈJ	QSGR|	[YMP`RORQSnhafF��hE'W��f��aUOZF Ò � Ñ + QcVcVcafGR`ROZFmVSF
��WeG��qi aUT�RFP`�uvFPOR`RQ���W_VzOZM�W_VcQSGZM}FPT
QcTe�RF��P`pW_T�`�VSFgVXW_Qc`<FPT�`RQSFPO	�fW_TfGmVXW��PaUuvFaU`RQcVcQSGZMHF LUOZM��HM��UFP[\[YFPT�`gtÊ`ROpW�uvFPOZG�VSF�`ROZdea �UF.�>QXW_[Y]P`ROZF 68[\[w�
��de[\[YF$VSF»[YdeT�`ROZFÌVXWÌ�f��aUOZF Ò �L2UÍÎ�®ÏK�lVSF(�>QSGZnhafF$FPT�OZde`pW_`RQSdeT�T�irFHGR`�LUVcafG�aU`RQcVcQSGZM$FP`�VXW,�^W_OROZFP`R`ZF�FHGR`
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LUVXW��HMHF�L^W_OpW_VcVS]PVSFP[YFPTh`<t VXW\GRaUO�xjW��HF,�UF}xjWb\HdeTÆt [YFHGRaUOZFPObVXW uhQc`ZFHGpGZF�GZFPVSdeTwVXW��>QcOZF��P`RQSdeT�>a\�RFP` I���E�F,G��9J �
�ba^W_VcQc`pW_`RQcuvFP[YFPTh`��zVSF<OZMHGRaUVc`pW_`mde�U`ZFPT�a»LNdeaUO I���E�F8G��AJ FPTÆ[Yd�|vFPTUT^W_T�`<GZaUO&4 + [YGbFHGR`IOZFP[8W_OZnha^W_�UVSF��N9�TL^W_OR`RQ��PaUVcQSFPO��eVjirMPVXW_OR��QSGZGpFP[YFPT�` �>am�RFP`�tbL^W_OR`RQcO �UF�Vji QcTe��F��P`RQSdeTYFHGZ` �PVXW_QcOZFP[YFPTh`�uhQSGZQc�UVSF�� � T Tfde`ZF��UF�LUVcafG �UFHG
u�W_ORQXW_`RQSdeTfG��UF}uhQc`ZFHGpGZFmW_a"�;:}aUOl[YkP[YF,�>a �RFP`�FP`sFPT�LzMPORQcLU{fMPORQSF��Un�aUQ �HdeOROZFHGRLzdeT��UFPT�`
�HFPOR`pW_QcTfFP[YFPT�`mW_a>J
uvdeOR`ZFKJ4W_LUL^W_OpW_QSGZGpW_Th`��fW_TfG�VSFHG 1�deTfFHG+�UFxydeOR`+�PQSGpW_QcVcVSFP[YFPTh`�� 9�T>�fT��'VSFHG<u	Qc`ZFHGZGZFHG}VSMP�v]POZFP[YFPT�`Lzd�GRQc`RQcuvFHG
W_a�uvdeQSGRQcT^W_�vF+�UFHGsL^W_OZdeQSGoLUOZ]HG
�UF}Vji QcTe��F��P`RQSdeTÆQcT��>QSn�afFPTh`sVXW LUOZMHGZFPT��HF	�UF}OZF��PQcO �PaUVXW_`RQSdeTfG��

µ�¶ @�¶�� �Ä^Ã�¼HGoÄIC�FvÂKJ'Ä^¼
E�W�`ZF��Z{UTUQSnhafF �qi Qc[8W_�vFPORQSF �qirM��HdeaUVSFP[YFPT�`ZGgL^W_O�QcT�`ZFPO����HdeOROZMPVXW_`RQSdeT#�UF\GRLzF��Z�	VSFYW��HdeafGR`RQSn�afF\deaUu	OZF��UF

TfdeaUuvFPVcVSFHG�LNFPOZGRLzF��P`RQcuvFHG<LzdeaUO<VSFHG�[YFHGZaUOZFHG+�UF\u	Qc`ZFHGZGZF\FPTÌ{h|��>OZd��>|	T^W_[\QSn�afF�����deT�`ROpW_QcOZFP[YFPT�`YW_a>J�uvMK�
VSd��PQc[Y]P`ROZFHGsÉ}deLULUVSFPO��PVXWeGZGRQSnhafFHGlaU`RQcVcQSGpW_Th`saUTwGZFPaUVq`ROpW_TfG �>a��P`ZFPaUO��^Tfde`ROZF}`ZF��Z{UTUQSnhafF+�UdeTUTfF	�>QcOZF��P`ZFP[YFPTh`
aUTfFIQcT>x deOR[8W_`RQSdeT��UQ��>Qc[YFPTfGRQSdeTUTfFPVcVSF�GRaUO�aUTfF
�Hde[\Lzd�GpW_Th`ZF��>a��Z{^W_[\L��UFbuhQc`ZFHGZGpFs��O����HF}t<VjirFP[\LUVSdeQ �qi aUT
OZMHGZF�W_a��UF�`ROpW_TfG �>a��P`ZFPaUOZG���E�i aU`RQcVcQSGpW_`RQSdeT�GRQc[�aUVc`pW_TfMHF�UF"�UFPa>JÅ�^W_OROZFP`R`ZFHGÊdea§VXW$[\QSGZF3W_a%LNdeQcTh`��qi aUT
W_Vc�vdeORQc`R{U[YF&�UF���W_V��PaUV1�UFHG��UMPLUVXW��HFP[YFPT�`ZGo`ROpW_TfGZuvFPOZGZFHG��UFPuhOpW_QSFPTh`�LzFPOR[YFP`R`ROZFbLUOZd)�p{^W_QcTfFP[YFPT�`sVXW<[YFHGRaUOZF
QcTfGR`pW_Th`pW_TfMHF+�>a�uvF��P`ZFPaUObuhQc`ZFHGZGpF��Hde[\LUVSFP`}t.�UFPa>J"�>Qc[YFPTfGRQSdeTfG��

E'FHG}LNd�GZGZQc�UQcVcQc`ZMHG	�>|hT^W_[\QSnhafFHG	�UF��HFP`<deaU`RQcV�GZdeTh`�`ROZ]HG�QcT�`ZMPOZFHGpGpW_T�`ZFHG�LUaUQSGZn�afF VSFHGmx OZMHnhafFPT��HFHG	�qi~W��K�
nhaUQSGRQc`RQSdeT�LNFPaUuvFPTh`YW_`R`ZFPQcT��>OZF�LUVcafGRQSFPaUOZG �hQcVSde{fFPOR`)1v��E'FHG [YMP[YdeQcOZFHG\MHn�aUQcL^W_Th`\VSFHG�x aU`RaUOZG\MHnhaUQcLNFP[YFPTh`ZG
MPVSF��P`ROZdeTUQSnhafFHG,�>a$VXW_�NdeOpW_`ZdeQcOZF��UFPu	OpW_QSFPT�`}LzFPOR[YFP`R`ROZF VSFgGRaUQcu	Q �>|hT^W_[\QSnhafF�UQ��>Qc[YFPTfGRQSdeTUTfFPV �qi aUT�M��Hdea>�
VSFP[YFPTh`mt : 6 B � 8 1�GRaUOILUVcafGRQSFPaUOZGbGpF��HdeT��UFHG��I9�T�>Qc[\QcT�a^W_Th`mVXW xÎOZMHnhafFPT��HF+�UF�OZMPLzMP`RQc`RQSdeT��NdeT3LzFPaU` .
���! #"��$ �UMP`ZF��P`ZFPO	�UFHGmu	Qc`ZFHGZGZFHG�W_afGZGRQ�xyW_Qc�UVSFHG�nhafFgVjirdeT»uvFPaU`���JmdeafG�WHuvdeTfG}u	a»nhafFVXWY`ZF��p{UTUQSn�afF��qi QcTh`ZFPO��
�HdeOROZMPVXW_`RQSdeT%Qc[\LNd�GZFwaUTfF�uhQc`ZFHGpGZF�[8WÈJ	Qc[8W_VSF��UMP`ZF��P`pW_�UVSF4� I (4= � <�����	 E :� `%G :�� J 6 8 j B�[w�rG 	 � �
9�T>�fT�� �Hde[\[YF�LzdeaUOVXW3`ZF��Z{UTUQSnhafF�FPT,`ROpW_TfGR[\QSGZGRQSdeT��ÐVXWÆOZMHGZdeVcaU`RQSdeTÅGRL^W_`RQXW_VSF��HdeOROZFHGRLzdeT���tÆVXW3VcQc[\Qc`ZF
�UF	�>Q��zOpW��P`RQSdeT��N9�VcVSF�FHGR`
�UF<VjirdeO �>OZF+�UF�VXW VSdeTU��afFPaUO&�qirdeT��UFgW��HdeafGR`RQSnhafF��fQ��PQ + � 58[\[w�fE�irFP[\LUVSdeQ �UF�x OZMK�
nhafFPT��HFHGaUVc`ROpWeGZdeTfdeOZFHG LUVcafG MPVSFPuvMHFHGgLzFPOR[YFP`R`ROpW_QSFPT�`��qi~W_[YMPVcQSdeOZFPO �HFP`R`ZF8OZMHGZdeVcaU`RQSdeT �qi aUT,xjW��P`ZFPaUO�2Ædea
6>�

E'FHG LUORQcT��PQcL^W_VSFHGYW_LULUVcQ���W_`RQSdeTfG��UFÊVji QcT�`ZFPO����HdeOROZMPVXW_`RQSdeT �UFÊGRLzF��Z�	VSF��HdeT��HFPORTfFPT�`YVSF�GRaUQcu	Q�VXW_��OpW_TU��QSFPT
�qi aUTfF�L^W_OR`RQ��PaUVSF�fW_TfGYaUT�M��HdeaUVSFP[YFPT�`���Vji Qc[8W_�vFPORQSF��qirM��HdeaUVSFP[YFPTh`ZG�`RaUOR�UaUVSFPT�`ZG�FP`YVjirMP`Ra��UF*�UF�>faUQ��UFHG
�Hde[\LUVSFKJUFHG��qi QcTh`ZMPOZkP`b�UQSdeVSde��QSnhafF�dea$W_VcQc[YFPT�`pW_QcOZF�� �ÐW_O}FKJ>FP[\LUVSF��Nt L^W_OR`RQcO
�UF+�HFHGIFKJ>LNMPORQSFPT��HFHGbLUOZMPVcQc[\Q��
T^W_QcOZFHG��hdeT8LzFPaU`�FPThuhQSGpW_�vFPO�VXW�[\QSGZFbW_aÊLNdeQcTh`��qi aUTfFb`ZF��Z{UTUQSnhafFIaUVc`ROpWÈ�jOpW_LUQ��UF&�qi Qc[8W_�vFPORQSF&�qirM��HdeaUVSFP[YFPT�`ZG
GpW_TU��aUQcTfG���W_L^W_�UVSF��UF��HdeT��PaUOROZFPT��HFPOYVSFHG\M��p{fde��OpW_LU{fFHGÊW��P`RafFPVSG\VcQc[\Qc`ZMHGYt : 6 B � 8 1wt��W_afGZF��qi aUTfF
xyd)��W_VcQSG¤W_`RQSdeTwFPT3MP[\QSGZGRQSdeT"�Hde[\[YF<FPT3OZM��HFPLU`RQSdeT��^É i~W_aU`ROZF�L^W_OR`��UVji QcTh`ZFPO����HdeOROZMPVXW_`RQSdeT(�UF�GZLNF��p�hVSF}LzFPOR[YFP`
TfdeT�GZFPaUVSFP[YFPT�` �UFÊ[YFHGRaUOZFPO aUT �Z{^W_[\L �UFÊuhQc`ZFHGZGpF��fW_TfGaUT >faUQ��UF��Ð[8W_QSG W_afGpGRQ��UF�GRaUQcu	OZF8VSFHG FK�qFP`ZG
�qi aUTfF��HdeT�`ROpW_QcTh`ZF��fW_TfG�aUT,[\QcVcQSFPa,MPVXWeGZ`RQSn�afF��Hde[\[YF8VXW3LUOZdeL^W_��W_`RQSdeT �qi aUTfFÊdeT��UF��UF��PQSGpW_QcVcVSFP[YFPT�`Yt
�^WeGZGpFmxÎOZMHnhafFPT��HF��fÉ�W_TfGsaUTw[\QcVcQSFPa3[Yde�UQcVSF��fVXW LUOZdeL^W_��W_`RQSdeT�qi aUTfF<deT��UF+�UF	�PQSG¤W_QcVcVSFP[YFPT�`bFHGZ`bW_T^W_VSde��afF
t��HFPVcVSF��qi aUTfF�deT��UF�GpdeTfdeOZF�FP` Tfd�G LUOZd��Z{^W_QcTfFHGYFKJ>LzMPORQSFPT��HFHG LNdeOR`ZFPOZdeTh`YGRaUOgVXWÆu	QSGRa^W_VcQSGpW_`RQSdeT �UF�Vji QcT>�
`ZFPOpW��P`RQSdeT �qi aUTfF�deT��UF��UF��PQSGpW_QcVcVSFP[YFPTh`8FP` �qi aUT�uvdeOR`ZFKJz� JmdeafG\FHGRLzMPOZdeTfG OZM�W_VcQSGZFPO8W_QcTfGRQlaUT§W_T^W_VSde��afF
`RORQ��>Qc[YFPTfGRQSdeTUTfFPV �UFHG}FKJ>LNMPORQSFPT��HFHG}GRaUOmVXWÊLUOZdeL^W_��W_`RQSdeT �qirdeT��UFHG,�UF���OpW�uhQc`ZM\t8`ROpWHuvFPOZG�aUT»`ZdeaUOR�UQcVcVSdeT4t
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������� Ò � Ñ + � ÍyWvÏ �¸[8W_�vF � E�F8G��9J �>aÇGZLNF��p�hVSFwde�U`ZFPTha��fW_TfGYVSF�VXW_Qc`ÊFPT�`RQSFPO8FPTÇLUOZMHGpFPT��HF"�qi aUT��RFP`���E�FHGL^W_OR`RQSFHG��UORaUQc`ZMHFHG��UF8Vji Qc[8W_�vFYLzdeaUO � % B ��[\[ FP`�� F � %98 �3[\[ �HdeOROZFHGRLzdeT��UFPT�`\W_a>J�OZM >^FKJ	QSdeTfGGRaUOVSFbxydeT����UFmVXW.�PaUuvF�FKJ>LNMPORQc[YFPTh`pW_VSF��'ÍÎ�®Ïl��de[\LNd�G¤W_T�`ZF I ��E�F8G��9J �>a��Z{^W_[\L��UFbu	Qc`ZFHGZGZF&�UFmVjirM��HdeaUVSFP[YFPT�`��
-»d�|vFPTUTfFHG}GRaUO'4 + Qc[8W_�vFHG}GRa����HFHGZGRQcuvFHG}t\aUTfF<xÎOZMHnhafFPT��HF��UF<OZM��PaUOROZFPT��HF : < 8g� 8 1v�®E�Fo�RFP`bFHGR`��>QcORQc�vM
�UFmVXW��>OZdeQc`ZF}uvFPOZGlVXW���W_a��p{fF��UE�i QcTe�RF��P`RQSdeT"�UF >faUQ��UF<WgVcQSFPa�FPT F 6 j -�[\[ FP` � 6 � -[\[ L^W_OlaUT�`ROZdea
�UF,�>QXW_[Y]P`ROZF 6[\[w�
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VXW GRaUO�xjW��HF,�UF�VjirF�W_a��
JmdeafG��HdeT��PVcaUOZdeTfG��HFm[YMP[YdeQcOZF<FPT��Hde[\L^W_OpW_T�`IaUTwdeaU`RQcV �UF}[YFHGZaUOZFbT^W_QSGpGpW_T�`��>Vji Qc[8W_�vFPORQSF�L^W_OoQcTh`ZFPO��

�HdeOROZMPVXW_`RQSdeT��UFsGRLzF��Z�	VSFIW��HdeafGR`RQSnhafF���W_a>J\[YFHGRaUOZFHG�L^W_O�VSF��UdeaU�UVSF -(.�/��v[8W_QcT�`ZFPT^W_T�`��UQSFPT��Hde[\LUORQSGZFHG�FP`
�Ud��PaU[YFPT�`ZMHFHG��6��W_OsOpW_LULzdeOR`ItgVXW�`ZF��p{UTUQSn�afF+�>a��UdeaU�UVSF�-(.0/��	Vji QcT�`ZFPO����HdeOROZMPVXW_`RQSdeT(�UFmGZLNF��p�hVSF}LUOZMHGZFPTh`ZF
Vji QcT��HdeThuvMPTUQSFPT�`��UFsTfM��HFHGZGZQc`ZFPO�VXW�LUOZMHGpFPT��HF��UF��>Q��zafGZFPaUOZG��fW_TfG�VSFI[\QcVcQSFPa��hE'W�n�a^W_VcQc`ZM
�>aÊGRLzF��Z�	VSFsde�U`ZFPTha
FHGR`wWeGZGpF�1$GpFPTfGRQc�UVSF�t4VXW,T^W_`RaUOZF�FP`wt,VXW#�HdeT��HFPT�`ROpW_`RQSdeT �UFHG�L^W_OR`RQ��PaUVSFHG��sÉ}F»LUVcafG��lVXW#`ZF��Z{UTUQSnhafFÌFPT
`ROpW_TfGR[\QSGpGRQSdeT,FPTh`ROZF��UFPa>J -�.0/ T�irFHGZ`gL^WeGgVcQc[\Qc`ZMHF�L^W_OgaUTfF8uhQc`ZFHGZGpFY[8WÈJ>Qc[8W_VSF��Ð�ba �HdeTh`ROpW_Qc`ROZF���LUVcafG
VXWwuhQc`ZFHGZGpF �UFYVjirM��HdeaUVSFP[YFPTh` FHGZ`gMPVSFPuvMHF���[YFPQcVcVSFPaUOZFÊFHGR`�VXW�LUOZM��PQSGRQSdeT�GRaUO�VXWw[YFHGRaUOZF��UFHG��UMKxydeOR[8W_`RQSdeTfG
�UFgLU{^WeGZFFP`��qi~W_[\LUVcQc`Ra��UF��zÉ i~W_aU`ROZFL^W_OR`��®VSFHG}WHu�W_T�`pW_�vFHG,�UFgVXW8`ZF��Z{UTUQSnhafF QcT�`ROZd��>aUQc`ZF��fW_TfG&�HF��UFPORTUQSFPO
�p{^W_LUQc`ROZF�GZdeT�`YWeGZGZF�1�MPu	Q��UFPT�`ZG���FPT#aU`RQcVcQSG¤W_T�`\aUTfF�GZFPaUVSF��^W_OROZFP`R`ZF���FPVcVSF��UdeTUTfF��>QcOZF��P`ZFP[YFPTh`ÊW����H]HGYW_a
�p{^W_[\L I

�
E�F8GI`�J uvdeQcOZFgW_aÆuvF��P`ZFPaUOIu	Qc`ZFHGZGZF	�Hde[\LUVSFP`�$ E�F,GI`3J FP`sTfdeT3LUVcafGmt aUTfF<QcT>xydeOR[8W_`RQSdeT3QcTh`ZMP��OpW_VSFGRaUO}VjirM��HdeaUVSFP[YFPTh`���JbdeafG}LzdeaUuvdeTfG�FPT �HdeT��PVcaUOZF\nhafF��HFHG,�UFPa>J$`ZF��Z{UTUQSnhafFHG<GZdeTh`,�Hde[\LUVSMP[YFPT�`pW_QcOZFHG���E�F

�HdeaULUVXW_�vF FPT�`ROZF VSFHG,�UFPa>J»deaU`RQcVSG�FHGR`mxyW��PQcVSFP[YFPTh`<FPT�u	QSGpW_�vF�W_�UVSF LUaUQSGZnha�i QcVSG}aU`RQcVcQSGZFPT�`}VSF[YkP[YF [8W_`ZMPORQSFPVj�
9�TÊ[YFHGRaUOpW_T�`st<VXW�xydeQSG�VSFHG��UMKxydeOR[8W_`RQSdeTfG��UFbVjirdeT��UFb`ROpW_TfGR[\QSGZFmFP`�VSFmGRQc��T^W_V^OZMP`ROZd_���>Q��zafGZMmL^W_O�VSFb[\QcVcQSFPa��
deT#LNdeaUOROpW_Qc`\W_QcTfGRQlde�U`ZFPTUQcO��UFPa>JÌ[YFHGRaUOZFHGQcT��UMPLzFPT��fW_T�`ZFHG\FP`n�a^WeGRQ���GZQc[�aUVc`pW_TfMHFHG\GRaUOgaUT,M��HdeaUVSFP[YFPTh`
{h|��>OZd��>|hT^W_[\QSnhafF��
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É}F�Tfde[g�UOZFPafGZFHGmMHn�a^W_`RQSdeTfGbdeT�`bMP`ZM+�UMP[YdeT�`ROZMHFHG&�fW_TfGsVXW VcQc`R`ZMPOpW_`RaUOZFgLzdeaUOsVXW LUOZdeL^W_��W_`RQSdeT(�>a3GZdeT
t4`ROpWHuvFPOZG�aUT�M��HdeaUVSFP[YFPTh`��	/'deaU`ZFKxydeQSG��lVSFHG�{�|	LNde`R{f]HGZFHGwW��UdeLU`ZMHFHGwTfFÆGZdeTh`�L^WeG�`Zdeae��deaUOZG��PVXW_QcOZFP[YFPTh`
MP`pW_�UVcQSFHG��#JmdeafG��Z{fFPO �p{fFPOZdeTfGIQ��PQ�tgLUOZM��PQSGZFPO �HFHGl{�|	Lzde`R{f]HGZFHGsFP`st��>QSG �PaU`ZFPOoVXWgueW_VcQ��>Qc`ZM,�UFHGoMHnha^W_`RQSdeTfG �UF
LUOZdeL^W_��W_`RQSdeTÆaU`RQcVcQSGZMHFHG �fW_TfG��HF}[YMP[YdeQcOZF��

% ¢p£ ¥§´sªZ©Ð«gª "+%�´s©�¦I«g¬f³®'&}«g± ªZp¨ &�´sZ°N±
( ¶�·�¶�· )�C>Á'½P�jÄ^¾�ÄIE=Fw¿�Ä+*P�z¼_Ä�Ä*F�GoÄ^Ã,Fv½�Ã,*P� FvÂ�Á E ½V�KF�Ã��q¼_Á E�Á�ÃvÄ
Jmde`ROZF�W_LULUOZd��Z{fFFHGR`o�^WeGZMHFgGRaUOsVji~W��HdeafGR`RQSnhafF<VcQcTfM�W_QcOZF  2 * 2®GRaUOoVXWYGpMPL^W_OpW_`RQSdeTÆFPT�`ROZF�aUTÆM��HdeaUVSFP[YFPTh`

�UFl�^WeGZFoFP`�aUTfFsLNFPOR`RaUOR�^W_`RQSdeTYaUVc`ROpWeGpdeTfdeOZF�� JmdeafG�M��PORQcOZdeTfG �UdeT��oVSFHG �p{^W_[\LfG �UFlu	Qc`ZFHGZGZF�$.-����UFsLUOZFHGZGRQSdeT
D -�FP`��UF,�UFPTfGZQc`ZM	�>a�>faUQ��UF�/0-�GpdeafGoVXWxydeOR[YF\�

$1- < $ c+2 Í �� Ñ Ï
D - < D][hc D Í ��L2vÏ
/3- < / [Vc / G Í ��L6vÏ

dba E $ GSD%[0G / [ J �UMK�fTUQSGZGZFPTh`�VjirM��HdeaUVSFP[YFPT�`��UFl�^WeGZFoFP` E425GSD8G / J VXWmLNFPOR`RaUOR�^W_`RQSdeT8aUVc`ROpWeGZdeTfdeOZF�� � TYGRaULULzd�GZFVXWsLNFPOR`RaUOR�^W_`RQSdeT���LzFP`RQc`ZF�� �UFPueW_Th`�VjirM��HdeaUVSFP[YFPTh` �UF��^WeGZFm� E425GSD8G / J15 E $ GSD%[bG / [ J �ÈE�irM��HdeaUVSFP[YFPT�` �UF��^WeGZFFHGR`oOZMP��QqL^W_OIVSFHGsMHn�a^W_`RQSdeTfG
�UF2J}WHu	QSFPO�� �h`Zde�vFHGIFP`��UF,�HdeTh`RQcT�aUQc`ZM tVjirdeO �>OZF 1�MPOZdw�

/ [76 - $ c / [ E $98 J $ < j 8 D%[ c;:=< $ Í �� 5hÏ
6 ->/ [ c 8 E / [ $ J < � G Í ��L4vÏ
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dba : �UMHGRQc��TfF�VXW\u	QSG �Hd�GRQc`ZM	�>|	T^W_[\QSnhafF	�>a3[\QcVcQSFPa�� 9�T��HdeTfGRQ��UMPOpW_Th`mGpFPaUVSFP[YFPT�`mVSFHGs`ZFPOR[YFHG��>aÆLUOZFP[\QSFPOdeO �>OZF�VcQSMHGÐtsVXWsLzFPOR`RaUOR�^W_`RQSdeTgaUVc`ROpWeGpdeTfdeOZF��ÈVSFHG�MHn�a^W_`RQSdeTfG �UF4JmW�uhQSFPO�� �h`Zde�vFHG�FP` �UF �HdeT�`RQcThaUQc`ZMlG�irM��PORQcuvFPT�`o�

/ [76 - 2)c / 6 - $ c / [ E $98 J 2)c / [ E42 8 J $ c / E $ 8 J $ < j 8 D�c;: < 2 Í �� � Ï
6 ->/ c 8 E / [ 28J c 8 E /�$ J < � @ Í �� � Ï

( ¶�·�¶A@ ����GoÁ F�
��^¼_Ä^¼3¼_Â¸¾ GP��Â���CN�NF�Ã�Â C>Ä®¼
�ÐdeaUO�de�U`ZFPTUQcO�aUTfFIMHnha^W_`RQSdeT��UFsLUOZdeL^W_��W_`RQSdeT�GZdeafG�aUTfFoxydeOR[YFIGRa>Ë8G¤W_[\[YFPT�`�GZQc[\LUVSF��vTfdeafG�GZde[\[YFHG

�HdeT��>aUQc`ZGwt�W��UdeLU`ZFPO"�HFPOR`pW_QcTfFHG�{h|hLzde`R{f]HGZFHG��HdeT��HFPORT^W_T�`3VjirM��HdeaUVSFP[YFPT�`*�UF»�^WeGZF��AJmde`ZdeTfG �ÇVXW#`pW_QcVcVSF
��W_OpW��P`ZMPORQSGR`RQSnhafF �UFHG���OpW��>QSFPT�`ZG �UF�uhQc`ZFHGpGZF �UF�VjirM��HdeaUVSFP[YFPT�` �UF��^WeGZF�FP` ��VXWlVSdeTU��afFPaUO �qirdeT��UF�W��HdeafGR`RQSnhafF��
�ÐdeaUOÊFHGR`RQc[YFPOÊVji Qc[\LNdeOR`pW_T��HF3OZFPVXW_`RQcuvF*�UFHG��>Q��zMPOZFPTh`ZG8`ZFPOR[YFHG��fW_TfG8VSFHGYMHnha^W_`RQSdeTfGÊLUOZM��HM��UFPT�`ZFHG���TfdeafG
aU`RQcVcQSGZFPOZdeTfG 8 6 8?0 ��VSdeOZGZnhafF�VSF<��OpW��>QSFPTh`bG�i~W_LULUVcQSnhafFgt aUTfF���W_OpW��P`ZMPORQSGR`RQSnhafF+�UF<VjirM��HdeaUVSFP[YFPTh`��UF��^WeGZF
FP`98.6
	)<@-�� 0 ��G�i QcVfG�i~W_LULUVcQSnhafFbtmVXW�LNFPOR`RaUOR�Ua^W_`RQSdeT�aUVc`ROpWeGZdeTfdeOZF���E�W}LUOZFP[\QS]POZFI{h|hLzde`R{f]HGZF �HdeTfGZQSGR`ZFIt
�HdeTfGRQ��UMPOZFPO'VjirM��HdeaUVSFP[YFPT�` �Hde[\[YF�GR`pW_`RQSdeTUT^W_QcOZFbÍ dead���vFPVSM�� ÏqW_a	�HdeaUOZG �UF�VXW�LUOZdeL^W_��W_`RQSdeT W��HdeafGR`RQSnhafF��È�	deQc`
� aUTfF�LUaUVSGpW_`RQSdeT.��W_OpW��P`ZMPORQSGR`RQSnhafF �UF�VjirM��HdeaUVSFP[YFPT�` �UF��^WeGpF�FP` � VXWoLUaUVSGpW_`RQSdeTgaUVc`ROpWeGZdeTfdeOZF��eE�i {�|	Lzde`R{f]HGZF
�qirM��HdeaUVSFP[YFPTh`��vFPVSMbOZFPu	QSFPT�`st<GRaULULzd�GZFPO � 5 � �<9�J	LzMPORQc[YFPT�`pW_VSFP[YFPTh`��fdeT�W � 6>8 j 8 � � 8 1�W_VSdeOZG�nhafF� 6>8�- 8 1	�UF<GZdeOR`ZF�nhafF,�HFP`R`ZF�LUOZFP[\QS]POZFgW_LULUOZd�J	Qc[8W_`RQSdeT»TfF}LNd�GpF}L^WeG �UF�LUOZde�UVS]P[YF��É i~W_aU`ROZFbL^W_OR`���TfdeafG�TfMP��VcQc�vFHdeTfG�VSFHG�FK�qFP`ZG��UFsVXW�uhQSG �Hd�GZQc`ZM��fW_TfG�VSFHG�MHnha^W_`RQSdeTfGmÍ �� 5hÏ�FP`mÍ �� � ÏK� �ÐdeaUO
�HFPVXW>�>QcVzxjW_aU`lQc[\LNd�GZFPOoaUT���OpW_T��wTfde[��UOZF	�UF�.bFP|hTfdeV��UGlLzdeaUOoVjirM��HdeaUVSFP[YFPT�`��UF}�^WeGZF\�� � < I �#0���� 8��
dba I FHGZ`�VXW�u	Qc`ZFHGZGZF
��W_OpW��P`ZMPORQSGR`RQSnhafF
�UFbVjirM��HdeaUVSFP[YFPT�`��UFb�^WeGZFIFP`��YVXW<uhQSG �Hd�GZQc`ZM��PQcTfMP[8W_`RQSnhafF��>a >faUQ��UF��É}F}LUVcafG��>LzdeaUOsTfMP��VcQc�vFPOsVSF�`ZFPOR[YF<uhQSGZnhafFPa>J��UFPueW_Th` / [76 - 2 �fW_TfGgÍ �� � ÏK�UdeTwuvMPORQ��^F<nha�i QcVqxyW_aU`<�

��5 m g[
� G Í �� Ò Ï

dba m [ FHGR`IVXWYuhQc`ZFHGpGZF+�>a»GZdeT��>a»[\QcVcQSFPa��®É�W_TfGbVjirF�W_a�� m [ <.81B � �Ê[w�rG 	 � FP`��_<.8 � 	�� [ g �rG 	 � FP` Í �� Ò Ï
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