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� �����������u�������! ��5���!�%$ ���P/W0 ��2�� 4����5��-�����

� k�V¥_�XRgYh�oR]>gYhjX[r5hjp¥g^X*{�]zo[a�]�yzX[_�w=�qang^a�y}{�]RV^]`yng^azVEhq�!]@gYhqX[r5X`��yzklVEo\azx"��a!]>g^klVYazp¾]`rlx§g^X
wlVYX[wfX\p^a�]`r3]`wlwlVYX�]Ry}{�g^{�]@g1]@���jX!�tp klp¥g^X*xlang^azy�g�g^{laz_
��h�g^{3]*p^kle©¡;w=h ¦�a�����hqy�]`yzy+k�V^]Ryn�\£
� {la�yzX\rlpªhqxlazVYazx���a!]@g^klVYazp¾]RVYa�]@����X`�=g^{la�p|]`_�a�Z`�qX[e�]@�Rg¢�=wva�����VYazZRhjX\r�pJ��h�g^{5yzX\r�pYg|]Rr[g
hjr[g^a+r�pYh�g¢�%xla ��rlazx%e[����hqr�a+p�X[V�e[��y+k�VEo\a�evX[klrlx�]RVE��hjr�g^{la*��X\VY¬[hjrlZ�]RVYa!]=£ � {©hqp�g¢�=wva
X`�1]@gYg^VEhqelk©g^a+p�y!]`rLefa�xla ��rlazx�e\�8g^{la�klp«a�XR� g^{la���klrlyngYhjX\r�X`� #*a@]�o©hjpYhjxla�� xla ��rlazx
]`p	�
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�� G
G h��¾an�qp«a '«� (

� {=hjpu��klrlyngYhqX[r�]>���qX+�tp�k�p�g^X�xla ��r�a���hjrla!]`V���a!]>g^k�VYa+pup^kly}{ ]`p�pªg^a+w�azxlZ[a+pzmle�k=gthjr
g^{la*VYa!]>��hq_�]`Z\azpWp^kly}{%]>gYg^VEhjelk=g^azp�xlX[r�� gu]`wlwfa!]RV�evazy!]Rk�p^a�X`�vg^{�ate=�jklVWhjr\g^VYX=x�klyza+x�e[�
g^{la"]Ryzi�k=hjpYh�gYhjX[r%pY�=pYg^az_L£ � {lazr°m���a���h���� yzX[rlpYhjxlazV�g^{la�yzX[r\o[XR�jk=gYhjX\r8X\wfazV^]>gYhjX[r���h�g^{
p^X[_�a�p^_�X=XRg^{©hqrlZ�¬`a+VYr�a���� g^X�y}{�]`V^]Ryng^azVEhq�za�g^{©hqpue=�qk�V��
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�*{lazVYa ��tx�a+r�XRg^azpJg^{la�p^_�X=X`g^{lazx�hq_�]`Z\a�l£ � {la�p^_�X=X`g^{=hqr�Z�¬RazVYrlan�jp¥g^{�]@gG��a�yzX\rlpªhqxlazV
]`VYa�g^{la�9®]Rklp«pYh±]`r%X[rla��
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� {lazp^a �l��g^azVYp��qa!]`x�klpGg^X�xla ��r�a�g^{la�_�X=xlan�qpG�*{=hjy|{���a��uh����=xlazrlX`g^a[m+hjr�g^{la�VYazpYg¥X`�lg^{la
w�]`wfa+V�m�]`p�9�]`klp^pYh¯]`r�_�X=x�a��G]`rlxLa|¦�wvX[rlazr[gYh±]@�J_�X=x�a��Gxlazwfazrlx=hjrlZ3X`�Gg^{la�p^_�X=X`g^{=hjrlZ
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¬`a+VYr�a��fklp^azx°£@½Er�g^{la�p«a+i�klan�Æm`��a�hjr[g^VYX=xlklyza�g^{lau_�X=xlan�qpWXR�fg^{la#��a@]@g^klVYazp�]Rrlx�pYg|]`VEg�e[�
wlVYazp^azr[gYhjrlZ�g^{lat]`wlwlVYX�]`y|{�g^{�]>gW{�]Rp�evazazr�xlano\an�qX[wfa+x"��X[V¥g^{la�y!]`p^a�X`�l��hjrla!]`V¥��a!]>g^k�VYa+pz£

����� ���	��
������
��������
��

� {=hqp�g;�=wfa®X`�J��a!]>g^klVYauhjp�a@]`pY��g^X3x�a���rlatefazy!]Rklp«atX`�Jg^{la�r�]>g^k�VYatX`�Jg^{lanhqV�efX[klrlx�]`VEhqazp
�*{=hqy}{ ]`VYa5��hqr�a+pz£J½Erlxlazazx�g^{la�pYhjZ\r�X`��]���hqr�a�azi�k�]@gYhqX[r&]@���jX!�tp*g^X�x=hjp^yzVEhq_�hjr�]>g^a�g^{la
g¢��X�{�]@���¯¡¢w=�±]`rlazp5x�a���rlazx e[� g^{©hqp"��hjrlaRm�]`rlx&g^{�a+r��uh�g^{ g^{laLk�p^a%X`��g^{la #*a!]zo�hqpªhqxla
��klr�y�gYhjX[r���a�y@]`r�{�]zo[a�]Rr ]`r�]@����gYhjy!]>�W_�X=x�a��WXR��pªg^a+w�azxlZ[aR£J½Er&X[VYxlazV�g^XLg|]`¬Ra�hjr[g^X
]`yzy+X[klr[g�g^{la�e=�jklV�hjr\g^VYX=x�klyza+x¤e\��g^{�a§]`yzi�k=hqpªh�gYhjX\r¤pY�=pYg^az_�mR��a�klp^a*g^{la�yzX\r[o\X`�jk=gYhqX[r
X`�¥]�p^_�X=X`g^{=hqr�Z�¬RazVYrlan�Jp^kly|{%]`pA9�]`klp^pYh¯]Rr�X[V�an¦�wfX\r�a+r[gYh¯]>� �l��g^a+V�£\½Er�g^{la�y!]Rp^auXR�Jg^{la
azxlZ[aRm�g^{la5_�X=xlan�¥hjp�xla ��rlazx�e[� ��w�]RV^]`_�a�g^azVYp*�t{©hqy}{&]RVYa ��g^{la�X\VEhjazr\g|]@gYhjX\r�X`�1g^{la
��hqr�a5]Rr�x%h�g^ptx=hjpYg|]`rlyza�g^X�g^{la�X[VEhqZ`hqrJm=g^{�a�Z\VYan��¡Æ�jano\an�Ghjr³a!]`y|{L{�]>���¯¡;w=�¯]`rla�xla ��rlazx³e[�
g^{=hjpu��hjrlaRmf]Rr�x%g^{la��Æ]`yng^X\V#XR�¾e©�qklV�£

½ªr)g^{la3y!]`p^a5X`��]%yzX[VYrlazVt��a�rlazazx�g;��X8hjr\g^azVYp^azyngYhjrlZ%��hqr�a+pzmG]`rlx���h�g^{�g^{la�p|]`_�a
_�ang^{lX=x�]Rp���X[V¥g^{la*azxlZ\aRm@g^{lau_�X=xlan�l_¤]��3efa�xla ��rlazx���h�g^{�g^{la�#ta!]zo�hjpYhjxla���klrlyngYhjX\rJ£
� X�hqr[g^VYX=xlk�y+aug^{la*e=�jklVWhqr�X[klV�_�X=xlan��hj�!]>gYhjX\r�g^{=hjp��Rhjxla!]@����_�X=xlan�lhjp�yzX\r[o\X`��o\azx���h�g^{
X[rla�X`�lg^{la�p«_�X=X`g^{=hjrlZ�¬RazVYrlan�jp+m 9�]`klp^pYh¯]Rr"X\V�a|¦lwfX[rlazr\gYh¯]@�¢£@½Er5g^{�a�y!]Rp^a�X`��g^{�a�9�]`klpY¡
pYh¯]`r p«_�X=X`g^{=hjrlZlm�g^{la�y+X[r[o\X`�qk©gYhqX[r(X\wfazV^]>gYhjX[r y!]`rlrlX`g�eva8pYhq_�w=��h ��azx ]Rr�x ])�±]`VYZ[a
r�kl_"evazV�XR�ur©k�_�azVEhjy!]>��hjr[g^azZ\V^]@gYhqX[r�hqp�VYazi�k=hqVYazx�g^X�wfa+VE��X[VY_ g^{©hqp�X\wfazV^]>gYhjX[r°£ � {=hjp
VYazrlxlazVYp#g^{la�_�ang^{lX=x¤o\azVE��gYhj_�a�yzX[rlp^kl_�hjrlZ3]`rlx�hjrlan²�ynhqazr[g�hjr%g^azVY_ XR� À U 0�gYhj_�a[£� k�V�p^X`�qk©gYhqX[r%g^X�p^X`��o[a�g^{=hjp�hj_�wvX[VEg|]Rr[g*wlVYX\e©�qaz_ {�]`p�efazazr%g^X�klp^a�g^{�a�a|¦lwfX[rlazr\gYh¯]@�
�l��g^azV��*{=hjy|{�hqp#��X\VY_�]@�����Lhjr[g^azZ\V^]`e=�ja[mf]`rlx8�qa!]`xlp�g^X%]�yn�jX\p«a���X\VY_ X`�1X[klVu_�X=x�a��Æ£��*X
r�kl_�azVEhqy!]@�¾hjr[g^a+Z[V^]@gYhqX[r�]RVYa"VYa+i�k=hjVYazx&]Rr�x³g^{�a À U10BgYhq_�a"hqp*�¯]RVYZ[an���LVYazxlk�y+azx°£ � {la
w�]`V^]`_�ang^azVYp�x�a���r=hqr�Z�g^{la�yzX\VYr�a+Vu_�X=xlan��]`VYa���g^{la��jX=y!]>gYhjX[r%XR� g^{la�yzX\VYr�a+V�m©g^{la§X\VEh�¡
azr[g|]>gYhjX[r)X`�¾h�g^p�]@¦©hjp+m�h�g^p®]`wvazVEg^klVYaRm�g^{�a5Z[VYa���¡ �qano\an�jp*hqrlpªhqxla"]Rrlx�X[k=g^pYhjxla�g^{la"yzX\VYrlazV
]`rlx8g^{la�e=�jklV�yzX=an²�ynhqazr[g+£

� {la�_�X=xlan�JXR�Gg^{la�g^VEhjw=�ja�sYklrlyngYhjX\r¤hqp�pªhq_�w=����g^{la�p^kl_~X`�Gg;��X�yzX\VYr�a+VYp#��h�g^{%g^{la
p|]`_�a5�jX=y!]>gYhjX[r&]Rrlx��uh�g^{ X\r�a3yzX[_�_�X[r���hjrlaR£ � {lazp^a�yzX\r�pYg^V^]>hjr[g^p��qa!]`x�g^X)]¤_�X=xlan�
�uh�g^{&��w�]`V^]`_�ang^azVYp*�t{=hjy|{&]`VYa ��g^{la��jX=y!]>gYhjX\r�X`�¾g^{la*sYklrlyngYhjX\r°mlg^{la3X[VEhja+r[g|]@gYhqX[r�XR�
g^{la8]@¦©hjp5X`��g^{la ��VYpYg�yzX\VYrlazV�m g^{la%]`wfa+VEg^k�VYa+p�X`��g^{la�g¢��X�y+X[VYrlazVYp+m°g^{la�Z[VYan�&�qano[a��jp
�uh�g^{=hjr g^{la � VYazZ`hqX[rlp+m ]`rlx&g^{la�e©�qklV"yzX=a�²�ynhja+r[g+£ � {�a�Z©]@hqr)hqr À U10,gYhq_�a�e[�&g^{la
klp«a3X`��g^{la�an¦�wfX\r�a+r[gYh¯]>� �l��g^a+V®hqrlpªg^a@]`x�X`��g^{�a 9�]`klp^pªh±]`r�X\rla"hjp5]>�jp^X�hj_�wvX[VEg|]`r\g�hjr
g^{=hjp*y@]`p^aR£
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� {la�wlVYano©hjX[klp�_�X=xlan�qp�]`VYauo\azVE�%klp^an��k=�f��X\VWhjrlxlX=X[V�p^yza+r�a+p�efazy!]Rklp«atX`�Jg^{lanhqV�wfXR���=Z\X`¡
r�]@�¥azr[o©hjVYX[rl_�a+r[g+£J¿�X\Vu_�X\VYa�Z[azrlazV^]>�GwlVYX=yzazp^p^azp#��a���X\k©�qx8��hj¬Ra§g^X�{�]zo\a"wlVEhj_3h�gYh�o\azp
rlX`g���hj_3h�g^azx�g^X3��hjrlazp+mf]Rr�xLg^X�g^{=hjptazrlx8��a�yzX[rlpYhjxlazV���a!]>g^k�VYa+puxlan��hj_�h�g^azx�e[�LyzklVEo\azp+£
¿�X\V�]%Z[VYa!]>g�Z[a+r�a+V^]@��h�g¢����a5��]`r[g®g^X8klp^a�yzklVEo\azp���h�g^{ ]�Z[VYa!]>g�xlazZ[VYaza3X`�1��VYazazxlX[_Lm
elk©g�g^{=hqp�hj_�w=��hqazp%]&Z[VYa!]>g�yzX[_�w©�qa|¦©h�g¢�(XR�*g^{la�yzklVEo\aRm�XR�*g^{la�_�X=xlan�¢m�]Rr�x g^{lazr¼]
Z[VYa!]>g À U10TgYhj_�a�g^X%anoR]@�qk�]@g^a�g^{=hjp�_�X=xlan�¢£ � X�g^a+pªg®X[klVt]`wlwlVYX�]`y|{�]Rrlx�g^X�oR]@��hjx�h�g+m
g^{la ��VYpYg�g¢�=wva�X`�¥yzX\r�pYhqx�a+VYazx8y+k�VEo\azp�hjp�g^{�a�y��jX[p^azx%yzklVEo\azp+£ � {la�X\wfazrLyzklVEo[a+puyzX\k=�jx
{�]�o\a5efazazr³yzX[rlpYhjxlazVYa+x8��h�g^{lX[k=g�_�X[VYa�wlVYX[e=�jaz_ g^{�]`r³g^{�a�yn�qX[p^azx³X[rlazp+m©g^{=hjp*hqpWsYklpYg
]`r)]`VYe=h�g^V^]RVE�8y|{lX`hqyzaR£

� {la�xla ��r©h�gYhjX\r8XR�¥X[klV�_�X=xlan�jp�XR�¥yn�jX\p«a+x�yzklVEo[azp�pYg|]`VEg^p���h�g^{%g^{�a�klp^a�XR�Gan����hjwlp^azp
efazy@]`klp^a�X`��g^{lanhqV%pªhq_�w=��hqynh�g;�\£ � {©hqp�hjp�g^{la�X[e=sYazyng¤X`��g^{la�rla|¦©g%p^kle©¡;p^azyngYhqX[r°£ � {la
VYazp^k=��g^p�X[e=g|]>hjrlazx���h�g^{�g^{la�an����hqw�p^a3_�X=xlan�jp ' p^aza3p^azyngYhjX\r�b ( �ja!]Rx�klp�g^X¤wlklVYp^kla�g^{la
xla ��r©h�gYhjX\r"XR�=yn�jX\p^azx�yzklVEo[a���a@]@g^klVYazpJhjr5]�_�X[VYa�Z\azrlazV^]@�R��]z�\£ � {la�y|{�XRhjyza�X`��g^{la�yzklVEo\a
p^k�wlwvX[VEg���X[V�]�_�X\VYa�Z[azrlazV^]>�Gyn�jX\p^azx%yzklVEo[a5_�X=xlan�J��an���GX[r%g^{la�yn�jX\p«a+x� �¡ �\w=��hjrla�]`rlx
�uh����¥eva§xlazp^yzVEhqefazx%hjrLg^{la§p^kle=¡¢p^azy�gYhjX[r%��X`���jX!��hjrlZ"g^{la38�����hjwlp^a39�X=x�a��jp+£

#��(#���� I ! !( (=¾�zµ% P¹Jº�µ !¯�
½Er3X[klVGyzX[r\g^a|¦©g+m@g^{la�pYhj_�w=�ja+pªg¥��]z��g^X�xla ��rla�an����hjwlp^azp+m�hqp g^XtyzX[rlpYhjxlazVGg^{lanhjV1]`r�]>����gYhqy!]@�
��X[VY_5k=�¯]@gYhqX[r �

�
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���� (�� 
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 �
J ���� � / � � G '¢� (

�*{lazVYa  ]Rrlx � x�a+r�XRg^azp�g^{la®�qazrlZ`g^{lp�X`�Gg^{la�an����hjwlp^a�]!¦=hjp+£ » hj¬Ra�hjr%g^{la�y!]`p^a�XR�¾]"��hqrla
g^{=hjp�azi�k�]@gYhqX[r��qa!]`xlp�klp�g^X8klp^a"g^{la #ta!]zo�hjpYhjxla5��k�rlyngYhqX[r�g^XLx=hjpYgYhjrlZ[k=hqp«{�g^{la�hqrlpªhqxla
��VYX[_ X\k=g^pªhqxla�X`��g^{la�a�����hqwlp«a[£ % p^{�]`VYw�a�����hqwlp«a�y!]`r�eva�xla ��r�a+x e\�1� '��
	 '�
���� ( ( £°½Er
X[VYxlazV�g^X�yzX\rlpªhqxlazV�_�X[VYa�Z\azrlazV^]@�Ga�����hqwlp«a+p���a�_5klpªg�g|]R¬`a�hjr\g^X�]`yzy+X[klr[g�g^{la�X[VEhja+r[g|]@¡
gYhjX\r���X`�¾h�g^p®]!¦©hqp+mf]`rlx8g^{la5wfX[pYh�gYhjX[r '�
�������� ( XR��h�g^p*yzazr\g^azV�]Rp*p^{lX+�tr8hqr8g^{la ��Z\klVYa
�R£B9�X[VYazX!o\azV�m���a�]Rx�x�g^{la3Z[VYan��¡Æ�ja�o[an�¾hjr\g^azrlpªh�gYhjazp�hqrlpªhqxla�'�� ( ]Rrlx�X[k=g^pYhjxla '�� ( g^{la
an����hjwlp^aR£ � {�a+r8g^{la�a|¦�wlVYazp^pYhjX[rLX`�¥g^{la�_�X=xlan�GevazyzX[_�azp �
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¿GhjZ\k�VYa�� �C8�����hjwlp^a�_�X=xlan�
À X\rlpªhqxlazVEhjrlZ�g^{la�e=�jklVu�qa!]`xlp�g^X�g^{la®��XR���qX+��hjrlZ�an¦�wlVYazp^pªhqX[r �
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�*{lazVYa �&'+> ( xlazrlX`g^azp¾g^{laup^_�X=XRg^{©hqrlZ�¬`a+VYr�a���klp^azx '59®]Rklp«pYh±]`r5X[V¾a|¦�wfX\rlazr[gYh¯]>� ( £ � {=hjp
��hja��jxlp#g^X¤]"_�X=xlan�°x�a���rlazxLe[�LanhqZ[{[g�w�]`V^]R_�ang^azVYp+£ % g�g^{=hjp�pªg|]RZ[aRm�X[rla�y!]Rr%r�XRg^a�g^{la
x=h�Ja+VYazrlyza evang¢��a+azr�g^{la ]`wlwlVYX�]`y|{ X`� » hqwlp«X\r ����� �Whqr � » " � � � G � �t{=hjy|{
xla ��rla
g^{la8an����hqw�p^azp3Z[azX\_�ang^VEhqy!]@����� ]`rlx ]>�¯g^azV5{�]zo�hqrlZ a�oR]@�jk�]>g^azx g^{laLan����hjwlp^a¤w�]RV^]`_�ang^a+VYpzm
yzX[_�w�k=g^azptg^{�a5_�a!]Rr�Z\VYan��¡Æ�jano\an�¥hjrlpYhjxla�h�g+m��*{=h��ja5X[klVu_�X=x�a��Ghjrlyn�jklxlazp*hqr[g^VEhjrlpYhjy@]@�����
g^{lauhjr=��X\VY_�]@gYhqX[rlp�X[r3g^{�atZ[VYan�©¡ �qano[a��jp�]Rr�x%]Rxlx�p¾g^{lauhj_�wfX[VEg|]Rr[g�hqr©��X\VY_�]@gYhqX[r�X\r�g^{la
e=�jklV�£

#��(#��(# $ !¯¹��zµ�º��"·��B= !( � µ  P¹Jº¾µ !¯�
½Er X\VYxlazV§g^X)x�a@]@����h�g^{ ]��±]`VYZ\azV�yn�¯]Rp«p5X`��yzklVEo\azx���a!]>g^klVYazp+m ��a¤{�]zo\a8]>�jp^X�xla ��rlazx
]`rlX`g^{lazV�g¢��wfa�X`�¾yzklVEo\a§_�X=x�a��¥e�]Rp^azx8X\r� �¡ ��w©��hjrla�yn�jX\p^azx8y+k�VEo\azp+£

 h�g^{�g^{la� 1¡ ��w=��hjrla5yzklVEo[a+p�]`rlx�g^{lanhjV�hjr[g^VEhqrlpªhqyzp�w�]`V^]R_�ang^azVYp+m���a"y@]`r�xla ��rla�]
�jXRg�X`�J��a@]@g^klVYazp�p^kly}{L]`p�p«_�X=X`g^{�yzklVEo\azp+m\X\wfazr�X\V�yn�jX\p«a+xJm`��h�g^{L]�oR]`VEh¯]Re=�ja*xlazZ\VYaza�XR�
yzX[r\gYhjr�k=h�g;� ' p^aza �  # �  ;A7 ��( £f½Er��Æ]`y�g*��a"��hj_�h�g�X[klVYp^an���1g^X¤g^{la3p«_�X=X`g^{�yn�qX[p^azx�yzklVEo\azp
xla ��r�a+x�e[�5g^{lanhjV1x�a+Z[VYaza 4 m[]Rrlx§g^{lanhqVWyzX\r[g^VYX`�=o\azVEgYhjy+azp��t{=hjy|{�]`VYa�]>���lX`��_5k=��gYhjw=��hjynh�g¢�
X[rla5]`rlx8g^{lazr³g^{�a5 �¡;p«w=��hjrla�yzklVEo[a�hjp���� & � £J¿�X\Vuan¦�]`_�w=�qa®g^{la5wfXRhjr[g^ptX`�¾p^k�y|{�]� �¡
��w©��hjrla�yzklVEo[a3]`VYa�xla ��rlazx)]`p	�
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�*{lazVYa
��hqp�g^{�a³w�]`V^]`_�ang^azV�oR]RVE��hjrlZ ]>�jX\r�Z�g^{la�y+k�VEo\aRm���g^{la�r�kl_5efazV�XR��yzX\r[g^VYX`�
o[a+VEgYhjyzazp

� �
m 4 g^{la�x�a+Z[VYaza�X`�lg^{=hjp� �¡���w=��hqr�a[m\]Rrlx � �� g^{�a�e�]`pYhqp ��klrlyngYhjX\rlpWX`��xlazZ\VYaza 4' p^aza��  � �  ;E7 �)( £

¿lX[V�X\klV�]`wlw=��hjy@]@gYhjX\r°m���a�y+X[rlpYhjxlazV�]%yzklVEo[a���h�g^{ ] ��¦�azx&xlazZ[VYaza�]`rlx�g^{lazr�h�g^p
w�]`V^]`_�ang^azVYp3]`VYa�X[r=����g^{�a�y+X[r[g^VYXR��o[a+VEgYhjyzazp�°g^{=hjp��ja!]Rxlp®g^X ]�_�X=xlan�W��h�g^{ �=� J �
w�]`V^]`_�ang^azVYp��t{=hjy|{�]RVYa�g^{la�yzX=X\VYx©hqr�]@g^azp¾X`�lg^{lauy+X[r[g^VYXR�=o[azVEgYhqyzazp '

� �
( m@g^{la�Z[VYan��¡Æ�ja�o[an�

hjr[g^a+r�pYh�gYhjazp�hqr�pYhqx�a³]`rlx X\k=g^pªhqxla¤g^{la�y+k�VEo\a '�� ]`rlx � ( m�]Rrlx�g^{la�e=�jklV�yzX=a�²�ynhja+r[g
'+> ( ' p^aza ��Z\klVYa�� ( £

� {=hjp�VYazwlVYazp^azr[g|]>gYhjX\r(X`��yzklVEo\a�wlVYX[{=hje=h�g^p�g^{la�klp^a�XR�*g^{la #*a@]�o©hjpYhjxla8��klrlyngYhqX[r
hjr&h�g^p3w�VYa�o�hjX\k�p���X[VY_�m�]`rlx&yzX[rlp^azi�klazr\gY���&��a�y!]`r�� g"xlazVEh�o[aL]�y��jX[p^azx���X\VY_ ��X[V�g^{la
p^_�X=X`g^{lazx5_�X=xlan�Æ£ � X�p^XR��o\a�g^{©hqp�wlVYX\e©�qaz_Lm@��a�klp^a�]`r3]@�jZ\X[VEh�g^{�_3hjy!]>�=p^X`�jk=gYhqX[r��*{=hjy|{
yzX[rlpYhjpYg^p5g^X y+VYa!]@g^aL]�pY�=r[g^{langYhjyLhj_�]RZ[a%X`��g^{la8y+k�VEo\a�]Rrlx�g^X ������g^{©hqp�yzklVEo\a¤��h�g^{
X[rla�y��¯]`p^pYhjy³]@�qZ[X\VEh�g^{l_ ��hj¬Ra8hjr�� �\_3h�7`� � £ % g�g^{©hqp�pYg|]`Z[a[m¥��a){�]zo\a�]&_�X=xlan�tX`�� �¡
��w©��hjrla*y+k�VEo\a ����'
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�*{=hqy}{�klp^a�g^{laua|¦lwfX[rlazr\gYh¯]@��X\r�a[£[��k�a�g^X�g^{la À U10 gYhj_�aurlazazxlazx�e[��]�x=hqVYazyng�y+X[r[o\X`¡
�jk=gYhjX\r�X[wvazV^]@gYhqX[r°m+��a�klp«a�g^{la�VYazyzklVYpYh�o\a#hq_�w=�jaz_�a+r[g|]@gYhqX[r�XR��g^{la 9�]`klp^pªh±]`r5p^_�X=X`g^{=¡
hjrlZ%xlazp^yzVEhjevazx�hjr+� ��azV^�[� � ]`rlx�g^{la�VYazyzklVYpYh�o\a"hq_�w=�jaz_�azr[g|]@gYhqX[r�XR�Wg^{la�a|¦lwfX[rlazr\gYh¯]@�
�l��g^azV3Z`h�o\azr hjr � ��azV^��G � £ � {lazp^a%]`wlwlVYX�]Ry}{lazp��ja!]Rx klp5g^X�VYazxlklyza%X[klV"y+X[_�wlk=g|]@gYhqX[r
gYhj_�a�g;�uhqyzaRmf]@g��ja@]`pYg+m©��h�g^{lX[k=g®]`r[�%�jX\pYguXR�¾w�VYa+ynhjpYhjX\r°£

� � ���&����� �>0 �5���!�%$ ���
�#�)� ���"���

#�]zo�hjrlZ�xla ��rlazx X[klV���a!]@g^klVYa�_�X=xlan�qp+mv��a%]`VYa�rlX!� hjr[g^azVYa+pªg^a+x hjr xlang^azyngYhqrlZ�g^{laz_
��VYX[_ g^{laLhj_�]RZ[azp+£�¿°hqVYpªg+m���a�yzX\r�pYhqx�a+V�g^{�]@g���a�{�]zo\a�])��hjrlxlX!��yzazr[g^azVYa+x hqr¼]`r
hjr=h�gYh±]@�®azpYgYhj_�]>g^a�X`�®g^{�a³�jX=y!]>��hj�@]@gYhjX\r X`�"])��a!]>g^klVYa�]`rlx ��a�¬©r�X!� �t{©hqy}{(g;�=wfa�XR�
��a!]@g^klVYa���hjazp�hjr%g^{©hqp�]RVYa!]=£ � {lazr°m���a�y!]Rr8klp^a�]`r%h�g^azV^]>gYh�o\a"_�ang^{lX=x¤g^X�y|{�]`V^]Ryng^azVEhj�+a
g^{=hjpu��a@]@g^klVYaRm�elk=gu��a�rlazazx³] ��VYpªg�o\azyng^X[V�X`�¾w�]`V^]R_�ang^azVYp�g^X�hjr=h�gYh¯]@g^a�X\k�V�wlVYX=yzazp^p+£

8�o\azr�h��ug^{la%_�ang^{lX=x {�]Rp�evazazr�wlVYX!o\azr�g^X�efa%VYX\e�klpYg5g^X�g^{�a%y!]Rp^a��*{lazVYa%g^{la
hjr=h�gYh±]@��hj�!]>gYhjX[r3hjp��Æ]`V¾��VYX[_Pg^{la*p^X`�qk©gYhqX[r ' p^aza�g^{la*a|¦lwfazVEhq_�azr[g|]>�fw�]`VEg ( m�pYg|]`VEgYhqr�Z���h�g^{
]§w�]RV^]`_�ang^a+VWo[a+yng^X[V��Æ]RVW��VYX[_ g^{�a®p«XR�jk=gYhjX\r��ja!]RxlpWg^X�]�yzX\r[o[a+VYZ[azrlyza�gYhj_�a*g^{�]>g�_�]z�
efa�g^X=XL�jX\r�Z)]`rlx�g^{lazr hqrlan²�ynhqazr[g�hjr�g^azVY_ XR� À U10"£ � X%g|]`y|¬[�qa�g^{©hqp�w�VYX\e=�jaz_LmG��a
{�]�o\a5x�a�o[an�qX[wvazx�]��Æ]`pYg®_�ang^{lX=x8g^{�]@g®pYg|]`VEg^p*��VYX\_ hqr©h�gYh¯]>��y+X[rlx=h�gYhjX\rlpug^{�]@g®_�]z��eva
�Æ]`V®]`rlx�wlVYX=xlk�y+a"yn�qX[p^azV�hjr=h�gYh±]@�1yzX[rlx=h�gYhqX[rlp*e\��wlVYX!o�hjx=hjrlZ³]�VYX[klZ[{)p«XR�jk=gYhjX\r�g^X�g^{la
_�hjr=hq_�hj�!]>gYhjX\r�w�VYX\e=�jaz_L£ � {=hqp�_�ang^{lX=x�hjp�xlazrlXRg^azx�g^{la ��� � ����� ��� 	 ���
�
��� �J�	�
� ����� ��� £
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���� 
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� {=hqp"_�a�g^{�X=x�hqp§e�]Rp«a+x X\r g^{la�VYaz_¤]`VY¬�g^{�]@g�ano\azVE� yzX\r�pYhqx�a+VYazx���a!]@g^klVYa�xla ��rlazp �
hjp^X`¡Æhjr\g^azrlpªh�g¢�&VYazZRhjX\r�p�hqr g^{la���X[VY¬\hjrlZ�]`VYa@]=£°½;�#��a�¬©r�X!� a|¦�]`y�gY����g^{la�w�]`V^]`_�ang^azVYp
X`�¥g^{=hjp���a!]@g^klVYa�]`rlx%h��¾g^{lazVYa�hjp�r�X�e©�qklV#g^{lazrLg^{�a�p^kl_ X`�¥g^{la�pªg|]Rrlx�]RVYx8xlano©h¯]@gYhqX[rlp
�uh�g^{=hjr a!]`y|{�VYa+Z`hjX\r(�uh�����eva�r�k=���¢£ � {lazVYa���X[VYa�X\k�V%_�a�g^{�X=x¼yzX\rlpªhqpYg�g^X�xla ��rla&]`r
azrlazVYZ`�LyzVEh�g^azVEhjX\r�� �t{=hjy|{�hjp�g^{�a�p^kl_ X`�¾g^{�a�pYg|]`rlx�]`VYx³xlano�h¯]>gYhjX\r�ptX`�1a!]`y|{LVYazZ`hqX[r
xla ��r�a+x�e[�Lg^{la®��a@]@g^klVYa�hjrLg^{�a���X\VY¬[hjrlZ%]`VYa@]=£ » ang � puxla ��rla�g^{�a�azrlazVYZR��g^azVY_ ]`p	�
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�*{lazVYa�� hqp*g^{la�r�kl_"evazV�XR��VYazZ`hqX[rlp 03m?�-'*)��1+ ( hjp*g^{la�hqr[g^azrlpYh�g;��X`�1g^{�a3w=h ¦�an� '*)��1+ ( m
]`rlx -� � x�a+r�XRg^azpug^{la�_�a!]Rr8hqr[g^azrlpYh�g¢�)X`�¥g^{la�VYazZ`hqX[r 0 � £ % �¯g^azV�{�]�o©hjrlZ�xla ��r�a+x�g^{=hjpazrlazVYZ`��m+��a���]`r[g¥g^X�_3hjr=hj_�hq�za�h�g¾��h�g^{5VYazp^wfazyng¥g^X*g^{la�w�]`V^]R_�ang^azVYp¾X`�=g^{la�yzX\rlpªhqxlazVYazx
��a!]@g^klVYaR£ � ��X�y!]`p^azp�]`VYa�yzX\r�pYhqx�a+VYazx°£ � {la ��VYpYg�X\rla�hqp�VYan�±]@g^azx�g^X�g^{la���hjrla!]RV ��a@]@g^klVYazp
' azxlZ[azp+mfyzX\VYr�a+VYpzm�g^VEhqw=�ja*sYklrlyngYhqX[rlp ( mv]Rrlx�g^{la"p^azyzX\rlx�X[rla�hjptVYan�¯]>g^azx�g^X�g^{la�y!]Rp«a�XR�
yzklVEo[a+x���a!]@g^klVYazp+£

< ��� ��� �  � µ��l� )¢µ��=�#¥�>µ��
¿�X\V�g^{©hqp§g;�=wfa%XR����a!]@g^klVYaRm X\klV§_�ang^{lX=x�XR�jX\Z`��hqp�]Rp®��XR���qX+� � ��VYpYg§��a�an¦©g^V^]`yng��8X\V
� wfXRhjr[g^p3X`��azxlZ[a '¢����X[V5yzX\VYr�a+V�]Rr�x azxlZ[aRm � ��X[V�g^VEhjw=�ja5sYklr�y�gYhjX[r ( hjr g^{�aLefX\VYxlazV
X`��g^{la���X[VY¬[hqrlZ�]`VYa!]³k�pYhqr�Z)] �n¡ª�~azxlZ[a�x�a�g^azyng^X[V � ��a+V^��G � £°½;�#��a%]RVYa��jX=X\¬[hjrlZ8��X\V
]`r azxlZ[aRm g^{=hjp3pYg|]`Z[a�hqp�p^k=²�ynhqazr[g�evazy!]Rk�p^a���h�g^{�g;��X�wfXRhjr[g^p5��a8{�]zo[aL]���hjrlaRm�g^{la
Z[VYan�©¡ �qano[a��Jhjr[g^a+r�pYh�gYhjazp�y!]Rr¤eva*hjr=h�gYh¯]@��hj�za+x���h�g^{%g^{la�_�a!]Rr�p�XR�Gg^{la�hjr[g^azrlpYh�gYhqazp�hjr%g^{la
g¢��X³{�]>���¯¡;w=�¯]`rlazp®x�a���rlazx&e[��g^{=hqp®��hjrlaRm¥]`rlx���a�y!]Rr�hjr=h�gYh±]@��hq�za�g^{la�e=�jklV�yzX=a�²�ynhja+r[g
g^X��R£J �k©gt��X[V®]�y+X[VYrlazV*X\V�]�g^VEhjw=�qa*sYklrlyngYhjX\r���a"rlaza+x�g^{la"�jX=y@]@gYhjX\r�XR��g^{la"o\azVEg^a|¦°£
� X�g^{=hqp�azrlx°ml��a5wlVYX=yzazazx)]`p���X`���qX!� ��pYg|]`VEgYhjrlZ���VYX[_ g^{la"y+azr[g^azVtX`�¾g^{�a���hjrlxlX+� ]Rp
hjr=h�gYh±]@��wvX[pYh�gYhqX[r���X[V�g^{la�yzX\r�pYhqx�a+VYazx ��a@]@g^klVYaRm°��a�_�hqr=hj_�hq�za �B��h�g^{ g^{�a���XR���qX+��hjrlZ
]@�qZ[X[VEh�g^{l_ �#anoR]@�qk�]@g^a�g^{la�azrlazVYZ`�(��X\V�g^{�a�y+azr[g^azVLX`��g^{la���X[VY¬[hqrlZ(]`VYa!] ]`rlx¼h�g^p
anhjZ\{[g�rlanhqZ[{�evX[VYp+mR��aty}{lX=X\p«at]`p�r�a���y@]`rlx=hjx�]@g^a���X[VWg^{la*�qX=y!]@gYhqX[r�XR�Jg^{la*��a!]>g^k�VYa�g^{la
wfXRhjr[g3�uh�g^{�g^{la�_�hqr©hq_"kl_ azrlazVYZ`� g^azVY_ ]`rlx���a%h�g^azV^]>g^a8klr[gYh��ug^{laLazrlazVYZ`� pYg^X[wlp
g^X�xlazyzVYa!]Rp^aRm\�t{=hjy|{�_�a!]Rrlp�g^{�]>g*]5�jX=y!]>�J_�hqr©hq_"kl_ {�]`p�efa+azr8VYa@]`y|{�a+xJ£ � {=hjp���hqan�jxlp
]¤�qX=y!]@gYhqX[r&X`��X\k�V���a@]@g^klVYa��uh�g^{ w=h�¦�an����hjy�wlVYazynhqpYhjX[r°£ � {la%]`rlZ\k©�±]`V�w�]`V^]R_�ang^azVYp5]RVYa
xla ��r�a+x¤e\��g^{�a§]`rlZ`�qa*xla ��rlazx%e[��g^{la�azxlZ[a®wfX`hqr[g^p�]`rlx�g^{la*�jX=y@]@gYhjX\r�X`�Gg^{la*o\azVEg^a|¦°m
g^{la*hjr[g^a+r�pYh�gYhjazp�Z[VYan�©¡ �qano[a��G]`VYa�hjr=h�gYh±]@��hj�zazx���h�g^{�g^{la�_�a!]Rr�p�XR�Ga!]Ry}{%VYazZRhjX[r°m=]`rlx�g^{la
e=�jklV"y+X=an²�ynhqazr[g�hjp�p^ang�g^X��R£ � {=hjp�p^ang5X`��w�]`V^]R_�ang^azVYp�hqp§g^{lazr klp«a+x�]Rp®g^{la�hjr=h�gYh¯]@�
yzX[rlx=h�gYhqX[rlp%��X[V%g^{�a&_�X=xlan�§e�]Rp^azx ]Rwlw�VYX©]`y|{ ' p^aza�hqr g^{la p«a+yngYhjX\r � £ � ( g^{�]@gL��h����
wlVYX+o©hjxla�g^{�a ��r�]@�¥VYazp^k=��g+£
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]`evX+o\a�hjp�]>g�]�w=h�¦�an��wlVYazynhjpYhqX[r°£ � X�hq_�wlVYX!o[aLg^{©hqp�VYazp^k=��g+mWX\r�a³]`wlw=��� ]�r�kl_�azVEhqy!]@�
_�ang^{lX=x(g^X�anoR]>�jk�]@g^a³g^{�a�w�]RV^]`_�ang^a+VYp��uh�g^{�p^kle=¡¢w=h ¦lan����hjy�wlVYazynhqpYhjX[r(�t{=h��ja³g|]`¬[hqr�Z
hjr[g^X�]`yzy+X[klr[g�g^{la�e=�jklV�hqr[g^VYX=xlk�y+azx%e[��g^{la�]`y+i�k=hjpYh�gYhqX[r�pY�=pYg^az_L£ � rlaty!]`r�rlX`g^atg^{�]>g
g^{la ��	�� ]Rwlw�VYX©]`y|{�hjp�o[a+VE���Æ]`pYg�efazy@]`klp^a�X`��g^{la��±]`y|¬�X`��p^_�X=XRg^{©hqrlZlmf�*{=hjy|{&hjp�g^{la
_�X[pYgtyzX[_�w�k=gYhqr�Z�w�]RVEguhqr8g^{la�anoR]@�qk�]@gYhjX\r8XR�¾X[klVu_�X=x�a��jp+£
� X³azpYgYhj_�]>g^a�g^{la�p^a!]`VYy|{lazx&w�]RV^]`_�a�g^azVYp�]Rrlx)g^{la�e=�jklV�m°��a�{�]zo\a�x�a���rlazx ]Rr azVYVYX\V
��klr�y�gYhjX[rL�*{=hqy}{Lg|]`¬Razpuhqr[g^X�]`y+yzX[klr[gtX[r=����g^{la�w=h ¦�a�� hqr[g^azrlpYh�gYhqazp �

� ' �� (�� �	�� $�� ' ��
 '*)�� �� ( / � '*) ( ( �
�

'«�zb (

�*{lazVYa ��
�x�a+r�XRg^azp"g^{la%_�X=xlan��XR�#g^{la%yzX\r�pYhqx�a+VYazx ��a!]>g^klVYaRm,�-'*) ( g^{la�hjr[g^azrlpYh�g;� XR�
g^{la�w=h ¦�an� )«m � g^{la�r�kl_5efazV�X`��w=h ¦�an�qp�X`��g^{la���X\VY¬[hjrlZ³]`VYa!]�mJ]`rlx ��,g^{la�o[a+yng^X[V�XR�
w�]`V^]`_�ang^azVYp�X`�¥g^{la�yzX[rlpYhjxlazVYazx%��a!]>g^k�VYa�_�X=xlan�¢£ � klV#X\e=sYazyngYh�o[a�hqp#g^X�_3hjr=hj_�hq�za�g^{=hjp
��klr�y�gYhjX[r��t{=hjy|{�hqp�]§p^kl_~X`� p«i©k�]RVYazp�X`� r�X\r=¡ ��hjrla!]`V1��k�rlyngYhqX[rlp+£ � X§g^{=hqp�azrlxJm���a�klp^a
g^{la » ano\azr�evazVYZ`¡ 9�]`VYi©k�]RVYx=g�]>�jZ[X\VEh�g^{l_Txlazp^yzVEhjevazx"hqr �  #���Rb � ]Rrlx"xlano\an�jX\wfazx5��X[V¥g^{la
��hqr�a@]`V*��a!]>g^klVYazp�y}{�]RV^]`yng^azVEhq�!]@gYhqX[r°£ � r�a3y!]`r�rlXRg^a"g^{�]@g�g^{=hqp�_�hjr=hj_3hj�!]>gYhjX[r&VYX\k©gYhqrla
VYazi�k=hjVYa+p�X[r=���%g^{la"hq_�]`Z\a§x�]>g|]=mf]`rlx�]Rr[�³X`g^{lazV*wlVYazwlVYX=yza+p«pYhqr�Z�X[r�g^{la�hj_�]RZ[a�p^k�y|{
]`p�p^_�X=X`g^{=hjrlZ�X\V�x�a+VEh�oR]@gYhqrlZl£

 � � � �����>0 ��$%����������W-&�z��

� X%g^azpYg�X\k�V®_�X=xlan�jp�]Rr�x�g^{la�VYX\elk�pYg^rlazp^p�X`��X[klV�_�ang^{lX=x���a�{�]zo\a�_�]Rx�a�]��qX`g�XR�
a|¦�wvazVEhj_�a+r[g|]@gYhqX[rlp*X\r8rlX`hqpY�8pY�=r\g^{�a�gYhjy�x�]@g|]�]`rlxLX[rLVYa!]@�Ghq_�]`Z\azp+£

½ªr�g^{la�y@]`p^a*XR�G��hjrla!]RV���a!]@g^klVYazp���at�uh����JwlVYazp^azr\g�X[r=����VYa+p«k=��g^p#X\r%VYa!]@��hj_�]RZ[azp+£[½Er
g^{la ��Z[klVYa � ��a�{�]�o\a�g^{�a�]Rw�w=��hjy!]>gYhjX[r3X`��g^{la ��	 � X[r�]�y+X[VYrlazV1]`rlx�]*g^VEhqw©�qa�sYklrlyngYhqX[r
�*{lazVYatg^{�atw�]@g^{���VYX[_ g^{la�yzazr[g^a+V�X`�fg^{la��+X[rla#g^X�g^{la���r�]@�vp«XR�jk=gYhjX\r�X`�°g^{©hqp�_�ang^{lX=x
hjp�_¤]`VY¬Razx���h�g^{�e=�¯]Ry}¬3]`VYVYX!�tp+£  a�y!]`r3rlX`g^a�g^{�]>gWg^{la�VYazp^k©��g�hjp1yn�jX\p^a�g^X�g^{la�x�a+pªhqVYazx
��a!]@g^klVYa�]`rlx�g^{lazr�hjpto[azVE� Z[X=X=x%g^X¤hqr©h�gYh¯]>g^a"X\k�V®_�X=xlan��¡;e�]`p^azx�]Rwlw�VYX©]`y|{°£ % r�XRg^{lazV
VYaz_�]RVY¬§hqp�]`evX[k=g¾g^{�a À U10 gYhj_�a��*{=hqy}{�hqp�o\azVE��hqr[g^azVYazpYgYhqr�Z�evazy!]`klp^a�X`�vX[VYxlazV¾X`����an�
p^azyzX[rlxlp+£ % p^azy+X[rlx�g^azpYg�{�]Rp�efazazr xlX[rla���X\V�g^{�a�VYX\elk�pYg^rlazp^p�X`��X\k�V�_�X=x�a���¡;e�]Rp^azx
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¿GhjZ[klVYa � � À X[r\o[azVYZ\azrlyza�X`� ��	 � ��X[Vt]�yzX[VYrlazVt]`rlx³]"g^VEhjw=�qausYklrlyngYhjX\r
]`wlwlVYX�]Ry}{ ]`rlx�hjp�h����jklpYg^V^]@g^a+x hqr g^{la ��Z[klVYa�bL�*{lazVYa�g^{la�hqr©h�gYh¯]>��hj�@]@gYhjX\r+'±hqr&e©�±]`y|¬ (
{�]`p*evazazr�ZRh�o\azr�hjr\g^azVE¡E]RyngYh�o\an�����Æ]`V���VYX[_ g^{la�p^X`�qk=gYhjX[r '±hjr��t{=h�g^a ( £ � {�a��¯]RpYg*hj_¤]`Z[a
X`�1g^{�a���Z[klVYa�b%wlVYazp^azr[g^p�g^{la�klp^a5X`�Wg^{la ��	�� '±hjr�e=�¯]Ry}¬ ( ]`p*hqr©h�gYh¯]>��hj�@]@gYhjX\r°mv]Rrlx���a
y!]`rLp^aza�g^{la�VYazp^k=��gtX`�¥X[klV�_�X=xlan��¡¢e�]`p^azxL]Rw�wlVYX©]`y|{ '±hqr¤�t{=h�g^a ( £ � {la§klp^a�XR� g^{la ��	��
hjr�g^{=hqp*y!]Rp«a��qa!]`xlp�g^X�g^{�a�p|]`_�a ��r�]@�¥VYa+p«k=��g�elk=gug^{la À U10
gYhq_�a§hqp*VYazxlklyzazx³g¢��hjyzaRm
]@g��ja!]RpYg+£

¿GhjZ[klVYa�b � À X\r[o[a+VYZ[azrlyza�X`�¥g^{la�_�X=xlan��¡;e�]`p^azxL]`wlwlVYX�]Ry}{LX[rL��hqr�a@]`V���a!]@g^klVYazp+£
½ªr g^{la�y!]Rp«a)X`��yzklVEo\azx ��a@]@g^klVYazp���a�{�]�o\a�_�]Rx�a)p«X\_�a�a|¦lwfazVEhq_�azr[g^p³X[r¼VYa!]@�

hj_�]RZ[azp�XR�Gan����hjwlp^azp�]`p�p^{lX+�tr�hjr%g^{la ��Z\klVYazp���]`rlx 5 �=g^{�a ��VYpYg	��Z[klVYa�wlVYazp^azr[g^p�g^{la
]`wlw=��hqy!]@gYhqX[rLX`�¥_�X=xlan�GXR�¾an����hjwlp^a�]`rlx¤g^{la ��Z[klVYa35"wlVYazp^azr\g^pug^{la�]`wlw=��hqy!]@gYhqX[rLX`�¥g^{la
_�X=xlan��X`�° �¡���w=��hqr�a�yzklVEo\azp+£ � r�g^{la ��VYpªg1hj_�]RZ[a�X`� ��Z[klVYa��®X\rla#y@]`r�p^aza�g^{lau_¤]`r�k�]@�
hjr=h�gYh±]@��hj�!]>gYhjX[r&hjr e=�¯]Ry}¬�m¾]`rlx�g^{�a�y+X[r[o\azVYZ[a+r�y+a�X`��g^{la ��	�� ]Rwlw�VYX©]`y|{�hjr&�*{=h�g^a[£°½Er
g^{la�p«a+yzX[rlx�hj_�]RZ[a�XR�Gg^{=hjp ��Z\klVYa���hja+p�g^{la�VYazp^k=��g�X`�Gg^{la�_�X=xlan��¡¢e�]Rp«a+x%]`wlwlVYX�]`y|{ '±hjr
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�*{=h�g^a ( hjr=h�gYh±]@��hj�zazx�e\��g^{la ��	�� hjr%e=�¯]Ry}¬f£ � {la*p|]`_�a�p^y}{laz_�a*{�]`p�evazazr�g|]R¬`azr���X\VWg^{la
hj_�]RZ[azpthjr�g^{la ��Z[klVYa�5%elk©g���h�g^{ ]%_�X=xlan�1X`�� �¡;p«w=��hjrla�yzklVEo\aR£  a5y!]`r�rlX`g^a3g^{�]>g
g^{la ��r�]>�JVYazp^k=��g^p�]`VYatg^{�a®p}]R_�a*hqr�g^{la�g;��X"g¢��wfazp�X`�G_�X=x�a��Æm©elk=g�g^{la*gYhj_�a�VYa+i�k=hjVYazx
e[�5g^{�at]`wlwlVYX�]Ry}{5�uh�g^{� �¡���w=��hqrla#hqp�g^{lau{�]>���vX`��g^{©hqpWVYazi©k©hqVYazx�e[�5g^{la*]Rw�wlVYX©]`y|{§��h�g^{
an����hjwlp^azp+£

¿GhjZ\klVYa"� � % wlw=��hqy!]@gYhqX[rLX`�¾an����hjwlp^a�_�X=xlan�jp�X[rLVYa!]@�¥a�����hqwlp«a�hq_�]`Z\azp ' p«a+a�g^a|¦©g ( £
½ªr g^{la8y@]`p^a�X`�t �¡���w=��hqrla¤y+k�VEo\azp5��a8{�]zo[a�g^azpYg^azx g^{la�g;��X&]`wlwlVYX�]Ry}{lazp5X`��g^{la

��	�� X[r�pY�=r[g^{langYhqy�]`rlx�VYa@]@��hj_�]RZ[azp+£ #*X!��ano\azV�mR��a��uh����vwlVYazp^azr[g�X[r=����VYazp^k=��g^p�X\r�VYa!]@�
hj_�]RZ[azp+£J½Er&g^{�a ��Z\k�VYa 7���a�y!]`r&p^aza�g^{la�VYazp^k=��g5X`��g^{la%]Rw�w=��hjy!]>gYhjX[r&XR��g^{�a�x=hqVYazyng
��	�� _�ang^{lX=x°m©]Rr�x3hjr�g^{la ��Z[klVYa ;���a*y@]`r�p^aza�g^{�atVYazp^k=��g^p�X`�vg^{la�]`wlw=��hqy!]@gYhqX[r�XR�Jg^{la
Z[V^]Rx©hqazr[g ��	 � _�ang^{lX=xJ£ � {�a À U10 gYhq_�a�VYazi©k©hqVYazx���X[V�g^{�a���VYpªg"]`wlwlVYX�]`y|{�hqp�]`efX\k=g
��G G8p^azyzX\r�xlp���X[V�g^{la%yn�qX[klx�hj_�]RZ[a '±�ja��¯g§hq_�]`Z\a�X`� ��Z.7 ( ]`rlx�]RefX\k©g35\��GLp«a+yzX[rlxlp
��X[V�g^{la�xlX[ZLhj_�]RZ[a ' VEhqZ[{[g�hj_¤]`Z[a�X`�	��Z.7 ( £� �k©g�g^{la�Z[V^]Rx=hjazr[g ��	 � _�ang^{lX=x&g|]`¬Razp
VYX[klZ[{=����sYklpªg � G§p^azyzX\rlx�p+£=��kla*g^X�g^{la*�Æ]`y�g�g^{�]>g�g^{�a ��	�� hqp#xlazpYhqZ[rlazx�g^X�xlang^azVY_3hjrla
]`r�hjr=h�gYh¯]@��azpYgYhj_�]>g^a�X`�lX[klVGw�]`V^]R_�ang^azVYp+mzg^{�a�Z\V^]`x=hja+r[g ��	�� _�a�g^{�X=x�hqp�_�X\VYa�]`x�]Rw©g^a+xJ£
#*X!��ano\azV�m©h�g�hqp���X[VEg^{[�t{=h��ja�g^X�r�XRg^a*g^{�]@g�g^{la�hjr=h�gYh¯]@�°yzX[rlx=h�gYhqX[rlp�wlVYX+o©hjxlazxLe[��g^{lazp^a
g¢��X%]Rw�wlVYX©]`y|{�a+p#evX`g^{%�ja!]Rxlp#g^X�g^{la�p|]`_�a�VYazp^k©��g��*{lazr)]`wlw=����hqr�Z3g^{�a�_�X=xlan� e�]Rp^azx
]`wlwlVYX�]Ry}{³]`rlx�y+X[rlp^azi�klazr[gY���\m�h�g�hjptefangYg^azV�g^X�klp^a®g^{la�X[rla�g^{�]@gtwlVYX+o©hjxla�g^{�a�hjr=h�gYh¯]@�
p^X`�jk=gYhqX[r"hqr�]*�Æ]`pYg^azV¥��]z��hjr�g^azVY_ X`� À U10 gYhj_�aRm[r�]`_�an���5g^{lauZ\V^]`x=hjazr\g ��	 � _�ang^{lX=xJ£
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¿GhjZ\k�VYa35 ��duazp^k=��g^p�X[rLVYa!]>�¥an����hjwlp^a�hj_�]RZ[azp��uh�g^{� �¡ �\w=��hjrla�_�X=xlan�jp+£ ' p^aza�g^a|¦=g (

¿°hqZ[klVYa37 � % wlw©��hjy!]>gYhjX\r8XR�Gg^{�a�x=hqVYazyng ��	�� _�a�g^{�X=x%hjr%g^{la�y!]`p^a�XR�1 1¡ ��w=��hjrla�_�X=xlan�qp
X[r³VYa!]@�Jhq_�]`Z\azp�X`�� �¡���w=��hqr�a[£ '±½Er=h�gYh±]@��hj�!]>gYhjX[rLhjr³e©�±]`y|¬�m�VYazp^k=��g�hjrL�*{=h�g^a[£ (
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¿°hqZ[klVYa ;K� % wlw=��hjy@]@gYhjX\r�X`�=g^{la�Z[V^]Rx©hqazr[g ��	�� _�ang^{lX=x�hjr�g^{�a�y@]`p^aWXR�� 1¡ ��w=��hjrla�_�X=xlan�qp
X[r³VYa!]@�Jhq_�]`Z\azp�X`�� �¡���w=��hqr�a[£ '±½Er=h�gYh±]@��hj�!]>gYhjX[rLhjr³e©�±]`y|¬�m�VYazp^k=��g�hjrL�*{=h�g^a[£ (

½ªr�g^{�aty!]`p^a�X`�vg^{la*_�X=xlan��e�]`p^azx�]Rwlw�VYX©]`y|{���X[V� �¡���w=��hqr�a�yzklVEo\azp���a*{�]zo[a�g^azpYg^azx
X[klV�_�X=x�a��jp+m���VYpYg�X[r pY�=r[g^{langYhjyLhj_�]RZ[azp3]`p3p^{�X!�tr hqr ��Z[klVYazp���]`rlx ��G³e�k=g¤]@�jp^X
X[r VYa!]@��hj_�]RZ[azp5]`p�p^azazr efa���X[VYa�hqr g^{la%y!]`p^a�XR��an����hjwlp^azp3]`rlx hqr g^{la�y!]Rp^a�X`��_�X\VYa
Z[azrlazV^]>��yzklVEo\azp"�t{=hjy|{ ��h�����eva%w�VYa+p«a+r[g^azx hqr g^{la���X`���jX!�uhqrlZl£°½ªr g^{la��jan�¯g5hj_�]RZ[a�XR�
g^{la ��Z[klVYa3����a�y!]`r³p«a+a§g^{la5]`wlw=��hqy!]@gYhqX[r�XR��g^{la5Z[V^]Rx©hqazr[g ��	�� _�ang^{lX=x '±hqr��t{©h�g^a (
�uh�g^{ ] _�]Rr�k�]@��hjr=h�gYh±]@��hq�!]@gYhqX[r�'±hjr¼e=�¯]Ry}¬ ( £ � {�a)VEhjZ[{\g�hj_�]RZ[a�XR� ��Z�� p^{�X!�tp�g^{la
]`wlw=��hqy!]@gYhqX[r�XR�Wg^{la�a|¦lwfX[rlazr\gYh¯]@�¾_�X=xlan�¾XR�� �¡���w=��hqrla�'±hjr��t{=h�g^a ( hjr=h�gYh±]@��hq�zazx�e\��g^{la
VYazp^k=��g3w�VYX!o�hqxlazx�e[�&g^{la ��	�� ]Rw�wlVYX©]`y|{+'±hqr�e=�¯]Ry}¬ ( £ � {la�hj_�]RZ[azp5X`��g^{la ��Z[klVYa���G
h����jklpYg^V^]@g^a�g^{la#p|]R_�a�¬[hqr�x�X`�lVYazp^k=��g^p¾�*{=h��qa���X[VY¬[hqr�Z®X[r3]*pY��hjZ\{[gY���5_�X\VYa�yzX[_�w©��hjy!]>g^azx
yzklVEo[at]`rlx3k�pYhqr�Ztg^{�a 9�]`klp^pYh¯]`r5_�X=xlan�=XR�J �¡ ��w©��hjrla�hjr5g^{�a�pYg^azw�XR��_�hjr=hj_3hj�!]>gYhjX[r '±hjr
�*{=h�g^a�X[r�g^{la*VEhqZ[{[g�hq_�]`Z\a ( hqr�pYg^a!]Rx�X`�vg^{�a®a|¦�wfX\rlazr[gYh¯]>�fX\rlaR£ � rla*y@]`r�p^aza�g^{�]>g�g^{la
_�ang^{lX=x�xlano\an�jX\wfazx3hjpWV^]>g^{lazVWVYX\e�klpYgWg^X�g^{la��Æ]`yng¾g^{�]@gWg^{la�hjr=h�gYh±]@��yzX[rlx=h�gYhqX[r3_�]z��eva
�Æ]`V '¢]`pWp^aza+r"hjr3g^{�a��jan�¯g¾hj_¤]`Z[a�XR� ��Z[klVYa���G ( ]`rlx5g^{�]>gWg^{la ��r�]>��VYa+p«k=��g�p^{lX+�tr�hqr�g^{la
VEhjZ\{[g�X`�Gg^{la���Z8�!G '±hjr��t{=h�g^a ( yzX\VYVYazp^wfX[rlxlp�hjrL]"p|]>gYhjpY�Æ]`yng^X\VE����]z��g^X"g^{la�p^XR�jk=gYhjX\rJ£
� {=hqp�h����qk�pYg^V^]>g^azp�g^{la��Æ]`yng�g^{�]>g�g^{�a®_�X=xlan�fXR�¥ �¡���w=��hqrla�{�]`p�]"Z\X=X=x�yzX\r[o[a+VYZ[azrlyzatX[r
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Unité de recherche INRIA Rhône-Alpes, 46 avenue Félix Viallet, 38031 GRENOBLE Cedex 1
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