
���������	��

���������������������������� !�#"$��%��&�(')��*+')�-,/./')0)0�13254/�('6��'7��'6���

8:9<;�=&>?;�@BADCE>?;5F:GIH�GICKJMLONPCQCQ9<>RASNTJUH�VW>5X
YZN\[�]R^�;R_`@7a&bIcBdfe�FgLONPbIbI9<>�JUH�VW>5X

h�i)jlkQmTnpoqi)rDn�sQt&u?vWuWwyxlz�rI{ |Ei)m7}T{ n�~�sQt��({�}p}TsE�Imp{Px�uRsE� �Io��I{�kIxK�:���D�E�K�E�ExSz�wK�

�����)�)���I�Q�
���D� ���S�)�K�p��� ��¡S¢E� �7�<���D�R� £����p�T�)¤p��� ¥¦£�§K�p�P¨��7�7£�� ©��Dª � ¤7� �
�)£S¢��p«E�Dª � ¤7� �5�E��¥�¤7�7�¬�¬�7��� £��¬­Q� ª ª®ª �B�6��£D� £D¯E°l� £����p��©��?¥)±��¥¦�E²P¢E¥B¨&£�ª �B�6��£D� £D¯q³����S�6�&� �7°Dª �B�6��£D� £D¯����S�6�&¯¦¥��7��± ��¥¦©
�p«E�Dª � ¤7� �®��¥W� ©��Dª � ¤7� �®­Q£D¥B¨&ª �B¢E¯¦�6´yµQ�7¶¦§K¥)�¬��¥¦©·²¸¡D��ª �B�6��£E²
� £D¯q³����S�6�&� �7°Dª �B�6��£D� £D¯·���S�6�&¯¦¥��7�&± ��¥¦©¹� ©��Dª � ¤7� �&��¥·�p«Q²
�Dª � ¤7� ��­Q£D¥B¨&ª �B¢E¯¦�6´T¶»ºP£D� ���B�¦¢:¥)±�� ��¡S¢Q¼E� £D¯��B�)¤T�g�P¼E�K�¥)±&­Q£D¥B¨&ª �B¢E¯¦��³U� ©��Dª � ¤7� ��¥)���p«E�Dª � ¤7� �p´W� £�� �¬¥¦ª �6��� ¥¦£l°f¨��
�D� ¯¦�Dª � ¯¦���5���D�·� £����p�T�)¤p��� ¥¦£½§K�p�P¨��7�7£/���D���P¨�¥��P¼E�K�7�W¥)±
�E��¥�¤7�7�¬�¬�7�7°��7�¬�K�7¤7� �)ª ª ¼�� £����p��©��f¥)±K¥¦£D���P¼E�K��¯¦� µQ� £D¯?��� �¬���¥��)£D¥)���D�p�B¶����D�&¨�¥)��­��E���7�¬�7£������)£�� £����7¯)�T�6���B¢�©�¥Q¢E�7ª
¥)±W�¬­Q� ª ªRª �B�6��£D� £D¯/���S�6���T�)­¾�7�·� £���¥��)¤7¤7¥¦¡D£��\§K¥)���¿� ©·²
�Dª � ¤7� ���)£S¢��p«E�Dª � ¤7� ���E��¥�¤7�7�¬�¬�7���)£S¢�§K¥)������¥¦�E²P¢E¥B¨&£·�)£S¢
§K¥)�¬��¥¦©·²¸¡D��ª �B�6��£D� £D¯E¶<À��5�p«D�)©�� £D���)£S¢��¬� ©�¡Dª �6���5�Q¡E²©\�)£�¢D�6�T��� £½���D�\��¥B¨��p��¥)±&ÁW�)£D¥¦�®�T�)�¬­K¶q���D���S�)�K�p�
�¬�D¥B¨&���D¥B¨Â���D�\Ã�¡S�)£���� �T�6��� µ¾�\¢D�6�T��� £½���D� ���T�)�¬­/©\�7¼
§K��¤B�)�E��¡E���B¢W¡D�¬� £D¯&�7� ���D�p�l��¥¦�E²P¢E¥B¨&£�¥)�y§K¥)�¬��¥¦©·²¸¡D�W�)�E²�E��¥¾�)¤T�D�7�7°E�)ª ���D¥¦¡D¯¦�·��¥¦�E²P¢E¥B¨&£�ª �B�6��£D� £D¯�� �<�W©�¥)���R�)�E�
�p«E�Dª �)£S�6��� ¥¦£�¥)±f���D�5�Q¡D©\�)£�¢D�6�T�·¤7¡E�¬���7£���ª ¼q�Bµ¦�)� ª �)§Dª �¦¶
���D�R���7�¬¡Dª ����¢E�7©�¥¦£D� �¬�T�6���&���D�?¢E� ÄI�p���7£D¤7�?§K�p�P¨��7�7£����D�
�P¨�¥Å¢E� ÄI�p���7£��q¢E� ���7¤p��� ¥¦£D��¥)±�ª �B�6��£D� £D¯$³���¥¦�E²P¢E¥B¨&£gµQ�7¶§K¥)�¬��¥¦©·²¸¡D�K´T°Q�)£S¢��)ª �¬¥·�E��¥6µQ� ¢E�5��£D�p¨$�K�p���¬�K�7¤p��� µ¾�W¥¦£
�¬­Q� ª ªlª �B�6��£D� £D¯�� £����D�5��¥B¨��p�R¥)±®ÁW�)£D¥¦�I�T�)�¬­K¶

ÆDÇRÈKÉIÊ5Ë�Ì�Í�ÈIÎ�ÊRÇ
ÏWÐI{�}·jlkQj�i)m�}�np�lÑK{ i¦}�npÐIi�{ rDnpi)m7kEÒBnp{ sEr¿��i6n�Ó?i)i)r¿npÐIiq{ o�Ô
jI� {�Ò6{ n$kQrlÑ�i6ÕKjI� {�Ò6{ ngjImpsKÒ6i¦}p}Ti¦}Å{ rÖ}T×S{ � �q� i¦kQmprI{ rIØlÙÛÚ n
i6ÕKjI� sEmpi¦}\n�Ó?s:ÑK{ mpi¦ÒBnp{ sErl}�sQt�}T×S{ � �W� i¦kQmprI{ rIØlÜ�npsEjKÔ¬ÑKs�Ó5r
� i¦kQmprI{ rIØ(kQrlÑ¿��sQnTnpsEo�Ô �Ijg� i¦kQmprI{ rIØlÙ�Ï�sEjKÔ¬ÑKs�Ó5r¿� i¦kQmprKÔ
{ rIØ/ØEsSi¦}5tMmpsEo
i6ÕKjI� {�Ò6{ n�×SrIs�Ó5� i¦ÑKØEi�nps/{ oqjI� {�Ò6{ n·×SrIs�Ó5� Ô
i¦ÑKØEiExRÓ5ÐI{ � i���sQnTnpsEo�Ô �IjÝ� i¦kQmprI{ rIØ:ØEsSi¦}�tMmpsEoÞ{ oqjI� {�Ò6{ n
×SrIs�Ó5� i¦ÑKØEi\nps½i6ÕKjI� {�Ò6{ n�×SrIs�Ó5� i¦ÑKØEiEÙ·Ú¬rl}�npi¦kEÑÅsQt?}�np�lÑK~DÔ
{ rIØ�i¦kEÒ7ÐÅn�~Sj�iqsQt?×SrIs�Ó5� i¦ÑKØEi½ßM{ oqjI� {�Ò6{ n\sEm·i6ÕKjI� {�Ò6{ nBà�{ r
{�}TsE��k�np{ sEr®xRÓ?i�ÓWkQrDnqnpsgÐI{ ØEÐI� { ØEÐDnqnpÐIi({ rDnpi)m7kEÒBnp{ sEr���i6Ô
n�Ó?i)i)r�npÐIi5n�Ó?s·n�~Sj�i¦}&sQtyjImpsKÒ6i¦}p}Ti¦})xQi¦}Tj�i¦Ò6{�kQ� � ~�{ rqnpi)mpo�}
sQt�sErIi�n�~Sj�i�ØE{ |S{ rIØ�mp{�}Ti�nps�kQrIsQnpÐIi)m¦Ù
Ú¬ránpÐI{�}âÓ?sEmp×yx�Ó?iOÓWkQrDnÝnps`npi¦}�nãj�sD}p}T{ �I{ � { np{ i¦}ÝsQt

��sQnTnpsEo�Ô �IjZ� i¦kQmprI{ rIØ�|K})Ù�npsEjKÔ¬ÑKs�Ó5rg� i¦kQmprI{ rIØlÙ�ä:i/ÑKs
}Ts$�S~â�l}T{ rIØZnpÐIiÅn7kE}T×ÝsQt�Ï�s�Ó?i)m�sQt�å�kQrIsE{Px5Ó5ÐI{�Ò7Ð»{�}
kQmpØE�lkQ�I� ~�k�n�~SjI{�Ò)kQ�f��i)rlÒ7ÐIo�kQmp×�jImpsE�I� i)o�{ r½ÐI{ ØEÐKÔ � i)|Ei)�
Ò6sEØErI{ np{ |EiR}T×S{ � �KkEÒ)æD�I{�}T{ np{ sEr\kQrlÑ\ÐlkE}���i)i)r��l}Ti¦Ñ�{ r�o�kQrS~
jImpi)|S{ sE�l}�}�np�lÑK{ i¦}�sQt?}T×S{ � ��kEÒ)æD�I{�}T{ np{ sEr®xfÒ6sEØErI{ np{ |Ei�oqsKÑSÔ
i)� { rIØlx�kQrlÑ»Ò6sEØErI{ np{ |Ei¿kQm7Ò7ÐI{ npi¦ÒBnp�Impi¦}¿ß¸}Ti)iEx�iEÙ ØlÙ x�ç&mpsKÒBÔ
npsEm·kQrlÑ¿h��KnTn7k:�¦èEèD�Kxy��rlÑKi)m7}TsEr$�¦èEèEéIxy��rlÑKi)m7}TsEr¿kQrlÑ
ê®i)�I{ i)mpiq�¦èEèEëDàBÙ
Ï�s\i6ÕKjI� sEmpi���sQnTnpsEo�Ô �Ij/kQrlÑqnpsEjKÔ¬ÑKs�Ó5rq� i¦kQmprI{ rIØlxEnpÐIi

Ó?sEmp×(jImpi¦}Ti)rDn7}�kQr:{ rDnpi)ØEm7k�npi¦Ñ¿oqsKÑKi)��sQt5}T×S{ � ��� i¦kQmprI{ rIØ
npÐlk�n�n7kQ×Ei¦}�{ rDnps�kEÒ)Ò6sE�IrDn���sQnpÐ»{ oqjI� {�Ò6{ n�kQrlÑâi6ÕKjI� {�Ò6{ n

jImpsKÒ6i¦}p}Ti¦}�kQrlÑ���sQnpÐ�npsEjKÔ¬ÑKs�Ó5rÅkQrlÑ���sQnTnpsEo�Ô �Ij(� i¦kQmprKÔ
{ rIØlx·kQ� npÐIsE�IØEÐãnpÐIigoqsKÑKi)��ÓWkE}/{ rI{ np{�kQ� � ~ÂÑKi¦}T{ ØErIi¦ÑÂkE}
k$jI�Impi)� ~Ý��sQnTnpsEo�Ô �Ij»� i¦kQmprI{ rIØ$oqsKÑKi)�PÙìä:i:i6ÕIkQoq{ rIi
kQrlÑí}T{ o��I��k�npiZÐS�Io�kQr¹ÑIk�n7kÝ{ rínpÐIi$Ï�s�Ó?i)m�sQt�å�kQrIsE{
n7kE}T×yÙWÏWÐIi\Ó?sEmp×/}TÐIs�Ó�}5ÐIs�ÓÂnpÐIi�æD�lkQrDnp{ n7k�np{ |Ei\ÑIk�n7k�{ r
npÐI{�}Wn7kE}T×/o�k¾~���i\Ò)kQjKnp�Impi¦Ñ½�l}T{ rIØqi){ npÐIi)m5npsEjKÔ¬ÑKs�Ó5r½sEm
��sQnTnpsEo�Ô �IjgkQjIjImpsDkEÒ7ÐIi¦})x®kQ� npÐIsE�IØEÐ¿Ó?iqÓ5{ � �&}TÐIs�Ó�npÐlk�n
npsEjKÔ¬ÑKs�Ó5r(� i¦kQmprI{ rIØ/{�}�k�oqsEmpi�kQjKn�i6ÕKjI��kQrlk�np{ sEr(sQt&npÐIi
ÐS�Io�kQr�ÑIk�n7k�Ò6�Impmpi)rDnp� ~�k¾|�kQ{ ��kQ�I� i�{ r½npÐI{�}Wn7kE}T×yÙ
��|Ei)m7kQ� �Px)npÐIiRmpi¦}T�I� n<sQtIsE�Im<}T{ o��I��k�np{ sErl}�}T�IØEØEi¦}�n7}fnpÐlk�n

��sQnpÐ/ÑK{ mpi¦ÒBnp{ sErl}?kQmpi�j�sD}p}T{ �I� i�{ r/ÐS�Io�kQr�Ò6sEØErI{ np{ |Ei�}T×S{ � �
kEÒ)æD�I{�}T{ np{ sEr®x�kQrlÑÅnpÐIi�kEÒBnp�lkQ�&ÑK{ mpi¦ÒBnp{ sEr:o�k¾~Å��iqi){ npÐIi)m
��sQnTnpsEo�Ô �Ij½sEm?npsEjKÔ¬ÑKs�Ó5r¿ßMsEm5k�oq{ Õ�sQt<��sQnpÐ�àBxlÑKi)j�i)rlÑSÔ
{ rIØ�sErãn7kE}T×ã}Ti6nTnp{ rIØD})x�{ rl}�npmp�lÒBnp{ sErl})x�kQrlÑãsQnpÐIi)m½|�kQmp{ Ô
kQ�I� i¦})ÙÅÏWÐIi¦}Ti�mpi¦}T�I� n7}�ÑKi)oqsErl}�npm7k�npiqnpÐIi�n�Ó?s¿ÑK{ îyi)mpi)rDn
ÑK{ mpi¦ÒBnp{ sErl}®sQtI� i¦kQmprI{ rIØ�ßUnpsEjKÔ¬ÑKs�Ó5r�|K})Ù)��sQnTnpsEo�Ô �Ij�àBxQkQrlÑ
kQ��}TsqjImps�|S{�ÑKi·k�rIi)ÓOj�i)m7}Tj�i¦ÒBnp{ |Ei·sEr�}T×S{ � �®� i¦kQmprI{ rIØlÙ

ï Ê&ð5ñ�òãÊ�óÝÇáô�õ�ö�÷gÊ�ÈSÈKÊRø�ñ�ùãð�ú ï:û�ü
ýÅþfÿ��������	� Ê5Ë ü�


ÏWÐIi�mpsE� i·sQt�{ oqjI� {�Ò6{ n�� i¦kQmprI{ rIØq{ r(}T×S{ � ��kEÒ)æD�I{�}T{ np{ sEr�kQrlÑ
npÐIi/ÑK{�}�np{ rlÒBnp{ sErg��i6n�Ó?i)i)rg{ oqjI� {�Ò6{ nqkQrlÑ:i6ÕKjI� {�Ò6{ n\� i¦kQmprKÔ
{ rIØ�Ðlk¾|EiW��i)i)rqÓ5{�ÑKi)� ~�mpi¦Ò6sEØErI{ �)i¦Ñ�{ rqmpi¦Ò6i)rDn&~Ei¦kQm7}Wß¸}Ti)iEx
iEÙ ØlÙ x�
5i)��i)m��¦èEëEèIx�wDn7kQrI� i)~�i6n·kQ�R�¦èEëEèIxIäã{ � � { rIØEÐlkQo
i6n
kQ���¦èEëEèIx���rlÑKi)m7}TsErì�¦èEèEéIx�wSi)ØEi)m¿�¦èEè��lx�ç&mpsKÒBnpsEm½kQrlÑ
h��KnTn7kÝ�¦èEèD�Kx?wDn7kEÑK� i)m�kQrlÑ��Impi)rl}pÒ7ÐÂ�¦èEèEëDàBÙ�å�s�Ó?i)|Ei)m¦x
kQ� npÐIsE�IØEÐ${ oqjI� {�Ò6{ n�� i¦kQmprI{ rIØ¿ÐlkE}���i)i)rÝkEÒBnp{ |Ei)� ~g{ rS|Ei¦}�Ô
np{ ØDk�npi¦Ñfx�Ò6sEoqjI� i6ÕOkQrlÑÂo��I� np{ t¸kEÒ6i6npi¦ÑO{ rDnpi)m7kEÒBnp{ sErO��i6Ô
n�Ó?i)i)r:npÐIi�{ oqjI� {�Ò6{ nqkQrlÑ¿npÐIi�i6ÕKjI� {�Ò6{ n�kQrlÑ:npÐIi�{ oqj�sEmTÔ
n7kQrlÒ6i/sQt5npÐI{�}�{ rDnpi)m7kEÒBnp{ sErZÐlk¾|Ei/rIsQn���i)i)r��IrI{ |Ei)m7}pkQ� � ~
mpi¦Ò6sEØErI{ �)i¦ÑfÙ�Ï�s(k/��kQmpØEi�i6ÕSnpi)rDn¦x�}T�lÒ7Ð:{ rDnpi)m7kEÒBnp{ sEr¿ÐlkE}
��i)i)rÂÑKs�Ó5rIjI��k¾~Ei¦ÑâsEm�{ ØErIsEmpi¦Ñfx5Ó5{ npÐÂsErI� ~âkZtMi)Ó rIsQÔ
n7kQ�I� i�i6ÕIÒ6i)jKnp{ sErl}�ßMiEÙ ØlÙ xS�Åk�npÐIi)Ó�}&i6n?kQ���¦èEëEèIxDwS�Ir�i6n?kQ�
�����I�¾àBÙ wS{ oq{ ��kQm�s�|Ei)m7}T{ ØEÐDn?{�}5kQ��}Tsqi)|S{�ÑKi)rDn�{ r�Ò6sEoqjI�KÔ
n7k�np{ sErlkQ�I}T{ o��I��k�np{ sEr�oqsKÑKi)��}�sQty{ oqjI� {�Ò6{ nR� i¦kQmprI{ rIØqßMÓ5{ npÐ
tMi)ÓOi6ÕIÒ6i)jKnp{ sErl}W}T�lÒ7Ð�kE}�uR� i)i)mpi)o�kQrl}��¦èEè��qkQrlÑ�wS�Ir�i6n
kQ�������I�¾àBÙ
h�i¦}TjI{ npi/npÐIi���kEÒ7×gsQt�}�np�lÑK{ i¦}�sQt�{ rDnpi)m7kEÒBnp{ sEr®x�{ n�ÐlkE}

��i)i)r�ØDkQ{ rI{ rIØ�mpi¦Ò6sEØErI{ np{ sEr�npÐlk�n�{ n�{�}<ÑK{ ��Ò6�I� n¦xE{ tlrIsQn�{ o�Ô
j�sD}p}T{ �I� iEx¾nps��lrlÑ�k�}T{ np�lk�np{ sEr�{ r�Ó5ÐI{�Ò7Ð�sErI� ~�sErIi&n�~Sj�i?sQt
� i¦kQmprI{ rIØ�{�}?i)rIØDkQØEi¦ÑÅß�
5i)��i)m·�¦èEëEèIxKwSi)ØEi)m��¦èEè��lxSwS�Ir½i6n
kQ�������I�¾àBÙ����Im�mpi)|S{ i)ÓísQt&i6ÕK{�}�np{ rIØ/ÑIk�n7k�ÐlkE}�{ rlÑK{�Ò)k�npi¦Ñ
npÐlk�n¦x�Ó5ÐI{ � i?sErIi?Ò)kQr\o�kQrI{ jI�I��k�npi?Ò6sErlÑK{ np{ sErl}®nps�i)oqjIÐlk�Ô
}T{ �)i�sErIi\sEm�npÐIi�sQnpÐIi)m�n�~Sj�iExy{ r¿oqsD}�n�}T{ np�lk�np{ sErl})xy��sQnpÐ
n�~Sj�i¦}�sQt�� i¦kQmprI{ rIØ�kQmpi?{ rS|EsE� |Ei¦Ñfx�Ó5{ npÐq|�kQmp~S{ rIØ·kQoqsE�IrDn7}



Bottom Level

Top Level

non−action−centered

non−action−centered
explicit  representation

implicit  representation

action−centered
explicit representation

     
action−centered  implicit

modules

�<{ ØE�Impiq�EÜ�ÏWÐIi�u?ê���
5Úp���¹kQm7Ò7ÐI{ npi¦ÒBnp�ImpiEÙ
sQt�Ò6sErDnpmp{ �I�Knp{ sErl}RtMmpsEoái¦kEÒ7Ð®Ù
v&oqjI{ mp{�Ò)kQ��ÑKi)oqsErl}�npm7k�np{ sErl}�sQt�{ rDnpi)m7kEÒBnp{ sEríÒ)kQr¹��i

tMsE�IrlÑ`{ r�wDn7kQrI� i)~ìi6n�kQ�Åß��¦èEëEèDàBx�äã{ � � { rIØEÐlkQo i6n�kQ�
ß��¦èEëEèDàBx��?s�Ó?i)m�i6n�kQ��ß��¦èEè��DàBx�äã{�}TrI{ i)Ó�}T×S{?kQrlÑZ�(i¦ÑK{ r
ß��¦èEè��SàBxSkQrlÑ½wS�Ir½i6n5kQ��ßP�����I�¾àBÙ�ÏWÐIi¦}Ti·ÑKi)oqsErl}�npm7k�np{ sErl}
�l}Ti¦Ñ�k�|�kQmp{ i6n�~�sQtfoqi¦kQrl})xE{ rlÒ6� �lÑK{ rIØ\i6ÕKj�i)mp{ oqi)rDn7kQ�lo�k�Ô
rI{ jI�I��k�np{ sErl}�}T�lÒ7ÐÂkE}/|Ei)mp�lkQ� { �¦k�np{ sEr®x5i6ÕKjI� {�Ò6{ n({ rl}�npmp�lÒBÔ
np{ sErl})xIkQrlÑ�ÑK�lkQ�yn7kE}T×K})Ù
ê®{ ×Ei)Ó5{�}TiEx¾{ r�npÐIiWÑKi)|Ei)� sEjIoqi)rDn�sQtlÒ6sEØErI{ np{ |EiRkQm7Ò7ÐI{ npi¦ÒBÔ

np�Impi¦}qßMiEÙ ØlÙ x 
5sD}Ti)rS�I� sSsEo
i6n�kQ�W�¦èEèEéIxy��rlÑKi)m7}TsEr$�¦èEèEéIx
��rlÑKi)m7}TsEr�kQrlÑqê®i)�I{ i)mpi\�¦èEèEëDàBx�tMsKÒ6�l}&ÐlkE}&��i)i)r�oqsD}�np� ~
sEr���npsEjKÔ¬ÑKs�Ó5r��5oqsKÑKi)��}WßUnpÐlk�n�{�})xQ� i¦kQmprI{ rIØ �lm7}�n�i6ÕKjI� {�Ò6{ n
×SrIs�Ó5� i¦ÑKØEi�kQrlÑqnpÐIi)r/{ oqjI� {�Ò6{ nW×SrIs�Ó5� i¦ÑKØEi5sEr�npÐIi��lkE}T{�}
sQt�npÐIi�tMsEmpoqi)mBàBÙâÏWÐIi���sQnTnpsEo�Ô �IjãÑK{ mpi¦ÒBnp{ sErOßUnpÐlk�n�{�})x
� i¦kQmprI{ rIØ �lm7}�n�{ oqjI� {�Ò6{ n/×SrIs�Ó5� i¦ÑKØEi(kQrlÑ�npÐIi)rãi6ÕKjI� {�Ò6{ n
×SrIs�Ó5� i¦ÑKØEiEx5sEm½� i¦kQmprI{ rIØ$��sQnpÐÂ{ rÂjlkQm7kQ� � i)�Uà�ÐlkE}/��i)i)r
��kQmpØEi)� ~·{ ØErIsEmpi¦Ñfx�jlkQm7kQ� � i)� { rIØ·kQrlÑ\mpi	�li¦ÒBnp{ rIØ�npÐIi5mpi)��k�npi¦Ñ
rIi)ØE� i¦ÒBn<sQtSnpÐIiR{ rDnpi)m7kEÒBnp{ sEr�sQtIi6ÕKjI� {�Ò6{ n�kQrlÑ�{ oqjI� {�Ò6{ n<jImpsQÔ
Ò6i¦}p}Ti¦}W{ r/npÐIi�{ oqjI� {�Ò6{ n�� i¦kQmprI{ rIØ�� { npi)m7k�np�ImpiEÙ
å�s�Ó?i)|Ei)m¦xqnpÐIi)mpiÂkQmpiãkítMi)ÓÛjI{ i¦Ò6i¦}ZsQt(Ó?sEmp×¹npÐlk�n

ÑK{�Ñ ÑKi)oqsErl}�npm7k�npiânpÐIi»jlkQm7kQ� � i)��ÑKi)|Ei)� sEjIoqi)rDn$sQt�npÐIi
n�Ó?s�n�~Sj�i¦}5sQt�×SrIs�Ó5� i¦ÑKØEi·sEmWnpÐIi\i6ÕSnpm7kEÒBnp{ sEr½sQt�i6ÕKjI� {�Ò6{ n
×SrIs�Ó5� i¦ÑKØEi�tMmpsEoí{ oqjI� {�Ò6{ n�×SrIs�Ó5� i¦ÑKØEi�ßMiEÙ Ølx�äã{ � � { rIØEÐlkQo
i6n�kQ���¦èEëEèIx?wDn7kQrI� i)~$i6n/kQ�·�¦èEëEè�
5}Ti)i�kQ��}Ts
��kQmpoq{ � sQî�Ô
wSoq{ npÐâ�¦èEëE�Ix®�ÅkQrlÑK� i)m��¦èEèD�EàBx®Ò6sErDnpm7kQmp~½nps��l}T�lkQ��npsEjKÔ
ÑKs�Ó5r»kQjIjImpsDkEÒ7ÐIi¦}q{ rÂÑKi)|Ei)� sEjI{ rIØ$Ò6sEØErI{ np{ |EiÅkQm7Ò7ÐI{ npi¦ÒBÔ
np�Impi¦})Ù
Ï�s$n7kEÒ7×S� iÅnpÐIi¦}Ti¿{�}p}T�Ii¦})x�Ó?i:ÑKi)|Ei)� sEj�i¦ÑânpÐIi:oqsKÑKi)�������������� ßPwS�Ir¿kQrlÑÅç�i6npi)m7}TsErg�¦èEèEëIx�wS�IrÅi6n�kQ�������I�¾àBÙ������������� {�}5kQr/{ rDnpi)ØEm7k�np{ |Ei�oqsKÑKi)�fÓ5{ npÐ(k�ÑK�lkQ�fmpi)jImpi6Ô

}Ti)rDn7k�np{ sErlkQ��}�npmp�lÒBnp�ImpiEÙqÚ n�Ò6sErl}T{�}�n7}�sQtRn�Ó?s�� i)|Ei)��})Ü�npÐIi
npsEjã� i)|Ei)��i)rlÒ6sKÑKi¦}�i6ÕKjI� {�Ò6{ n½×SrIs�Ó5� i¦ÑKØEiÅkQrlÑÝnpÐIi¿��sQnTÔ
npsEo�� i)|Ei)�yi)rlÒ6sKÑKi¦}W{ oqjI� {�Ò6{ n�×SrIs�Ó5� i¦ÑKØEiEÙ�wSi)i �<{ ØE�Impi��EÙ
Ú¬r�npÐI{�}�jlkQj�i)m¦xlÓ?i\Ó5{ � �®tMsKÒ6�l}�sErI� ~½sErÅkEÒBnp{ sErKÔ¬Ò6i)rDnpi)mpi¦Ñ
Ò6sEoqj�sErIi)rDn7}WsQt<npÐIi�oqsKÑKi)�PÙ
��� H�AD^������:G! DNP9<;#"ZH�GlNPCENP9<;%$�^'&&N ;R_( ¶*)?§D�¬�p��µ¾�?���D�W¤7¡E�¬���7£��&� �T�6���,+�¶- ¶/.<¥¦©��D¡E����� £����D��§K¥)�¬��¥¦©!ª �7µ¾�7ª����D�10Pµ¦�)ª ¡D�32g¥)±

�B�)¤T�¿¥)±R���D���K¥¦�¬�¬� §Dª ���)¤p��� ¥¦£D��³54�6�7 �T´�� £(���D��� �T�6���+98�:�³5+9;�4!<p´T°=:�³5+9;�4=>B´T°l¶ ¶ ¶ ¶ ¶ ¶ °!:�³5+9;?4�@D´T¶A ¶�By� £S¢�¥¦¡E�R�)ª ªI���D�?�K¥¦�¬�¬� §Dª ���)¤p��� ¥¦£D��³5CD<7°=CE>6°l¶ ¶ ¶ ¶ °FC3GW´�6�?���D����¥¦��ª �7µ¾�7ªU°I§S�)�¬�B¢�¥¦£����D�����D��¤7¡E�¬���7£��?� �T�6���
� £E±�¥)��©\�6��� ¥¦£H+¿³�¨&�D� ¤T�/¯¦¥��7�W¡D��± ��¥¦©`���D��§K¥)�¬��¥¦©ª �7µ¾�7ª ´R�)£S¢����D���p«E� � ��� £D¯���¡Dª �7�?� £��Dª �)¤7���6�?���D�5��¥¦�
ª �7µ¾�7ªU¶

IE¶J.<�D¥�¥¦�¬�q�)£Å�)�D�E��¥¦�E��� �6�����)¤p��� ¥¦£K4K°f§�¼�¤7¥¦©�§D� £D� £D¯
³U� £q�¬¥¦©��W¨��7¼S´����D�5µ¦�)ª ¡D�7�&¥)±'4�6�7 ��³M�6�&���D�5§K¥)�¬��¥¦©ª �7µ¾�7ª ´·�)£S¢�C?LM7 �q³�¨&�D� ¤T�g�6�����¬�7£��\¢E¥B¨&£Å± ��¥¦©����D�
��¥¦�qª �7µ¾�7ª ´T¶N ¶�Oy�p�¬±�¥)��©Â���D�?�)¤p��� ¥¦£P4K°E�)£S¢�¥¦§D�¬�p��µ¾�&���D�&£D�p«Q�<� �T�6���Q �)£S¢½³U�K¥¦�¬�¬� §Dª ¼S´<���D�?���7� £E±�¥)��¤7�7©��7£��SRQ¶T ¶VU?�I¢D�6���½���D��§K¥)�¬��¥¦©!ª �7µ¾�7ª�� £â�)¤7¤7¥)�T¢D�)£D¤7�(¨&� ���
�)£��)�D�E��¥¦�E��� �6�����)ª ¯¦¥)��� ���D©�³���¥�§K��¢E�p�T�)� ª �B¢�ª �6���p�p´T°
§S�)�¬�B¢�¥¦£����D�?±��7�B¢E§S�)¤T­�� £E±�¥)��©\�6��� ¥¦£l¶W ¶
U?�I¢D�6�������D����¥¦�¿ª �7µ¾�7ªR¡D�¬� £D¯��)£:�)�D�E��¥¦�E��� �6�����)ª ²¯¦¥)��� ���D©ì³�±�¥)�<¤7¥¦£D� �¬��¡D¤p��� £D¯E°¾���YXS£D� £D¯E°Q�)£S¢·¢E�7ª �p��� £D¯
��¡Dª �7�7°D��¥�§K��¢E�p�T�)� ª �B¢�ª �6���p�p´T¶Z ¶*[?¥·§S�)¤T­���¥P\����7� ( ¶

] ]RH1^�9' _ E9<La`�H � Hb�cHd=e � d � dFf �¦�K�hgji f ÏWÐIig{ rIjI�Kn�npsÝnpÐIig��sQnTnpsEo � i)|Ei)�
Ò6sErl}T{�}�n7}(sQtqnpÐImpi)i$ØEmpsE�Ijl})Üìß��¾à(}Ti)rl}TsEmp~Â{ rIjI�Kn¦x ßP�Eà
Ó?sEmp×S{ rIØ�oqi)oqsEmp~�{ npi)o�})x(ß¸éDà<npÐIi�npsEj�{ npi)oÖsQtfnpÐIi�ØEsDkQ�
}�n7kEÒ7×yÙ ÏWÐIi/sE�KnpjI�Kn�sQtWnpÐIi/��sQnTnpsEo!� i)|Ei)�R{�}\npÐIi½kEÒBÔ
np{ sErÝÒ7ÐIsE{�Ò6iEÙgÚ n�Ò6sErl}T{�}�n7}�sQt�npÐImpi)i½ØEmpsE�Ijl}\sQt�kEÒBnp{ sErl})Ü
Ó?sEmp×S{ rIØ$oqi)oqsEmp~ã}Ti6n	k¾mpi¦}Ti6n�kEÒBnp{ sErl})x�ØEsDkQ��jI�l}TÐbk¾j�sEj
kEÒBnp{ sErl})x?kQrlÑ�i6ÕSnpi)mprlkQ��kEÒBnp{ sErl})ÙâÏWÐIi¦}Ti½npÐImpi)i�ØEmpsE�Ijl}
kQmpi�Ò6sEoqjI�Knpi¦Ñ/�S~½}Ti)jlkQm7k�npi�rIi6n�Ó?sEmp×K})Ùlmd �K� f g f�n ÏWÐIiporq?s t3uMvEw�x5wFyÛkQ� ØEsEmp{ npÐIo ßMägk�np×S{ rl}
�¦èEëEèDà¿{�}�kímpi){ rKtMsEm7Ò6i)oqi)rDn$� i¦kQmprI{ rIØ�kQ� ØEsEmp{ npÐIo�Ù Ú¬r
npÐIi·kQ� ØEsEmp{ npÐIo�xFz�ß�{�|Y}Kà&i¦}�np{ o�k�npi¦}&npÐIi�o�k�ÕK{ o��Io ß¸ÑK{�}�Ô
Ò6sE�IrDnpi¦Ñlà\Ò6�Io��I��k�np{ |Ei/mpi){ rKtMsEm7Ò6i)oqi)rDn\npÐlk�n�Ò)kQrZ��i½mpi6Ô
Ò6i){ |Ei¦ÑqtMmpsEo`npÐIi·Ò6�Impmpi)rDn?}�n7k�npi~{½sEr®Ù�ÏWÐIi��IjyÑIk�np{ rIØ�sQtz�ß�{�|Y}Kà?{�}5�lkE}Ti¦Ñ/sEr®Ü

� z�ß�{�|Y}KàS���?ß��~�
���Sß��Ià���z�ß�{�|Y}KàTà ß��¾à
Ó5ÐIi)mpi���{�}<k�ÑK{�}pÒ6sE�IrDn®t¸kEÒBnpsEm¦xh��{�}®npÐIiRrIi)ÓZ}�n7k�npiRmpi¦}T�I� nTÔ
{ rIØ5tMmpsEoOkEÒBnp{ sEr�}�{ r\}�n7k�npiS{�x�kQrlÑ��Sß��IàS�ão�k�Õ��9z�ß��b|3�6àBÙ��sQnpiqnpÐlk�nP{$kQrlÑ��Å{ rlÒ6� �lÑKi�}Ti)rl}TsEmp~({ rIjI�Kn7}�ßM{ rDnpi)mprlkQ�
kQrlÑZi6ÕSnpi)mprlkQ�UàBx�Ó?sEmp×S{ rIØÅoqi)oqsEmp~:{ npi)o�}½ßM{ t�kQrS~ZkEÒBnp{ Ô
|�k�npi¦ÑlàBxlkQrlÑ�npÐIi\Ò6�Impmpi)rDn5ØEsDkQ��ßM{ t�i6ÕK{�}�n7}7àBÙ� Ô � i¦kQmprI{ rIØ¿Ò)kQr���i�{ oqjI� i)oqi)rDnpi¦Ñ�{ r��lkEÒ7×SjImpsEjlkQØDk�Ô
np{ sEr�rIi6n�Ó?sEmp×K}/ßPwS�IrÝkQrlÑ�ç�i6npi)m7}TsErâ�¦èEèEëDàBÙg��jIjI� ~S{ rIØ� Ô � i¦kQmprI{ rIØlx�npÐIiWnpm7kQ{ rI{ rIØ�sQtynpÐIi��lkEÒ7×SjImpsEjlkQØDk�np{ sEr\rIi6nTÔ
Ó?sEmp×({�}��lkE}Ti¦Ñ:sEr:oq{ rI{ oq{ �){ rIØ�npÐIi�tMsE� � s�Ó5{ rIØ½i)mpmpsEm�k�n
i¦kEÒ7Ð�}�npi)j®Ü

�h���h���%� ���
���Sß��Ià���z�ß�{�|Y}F� à { tJ}F����}
� sQnpÐIi)mpÓ5{�}Ti ßP�Eà

Ó5ÐIi)mpi���{�}·npÐIi�{ rlÑKi6Õ:tMsEm�kQrZsE�KnpjI�Kn�rIsKÑKi�mpi)jImpi¦}Ti)rDnTÔ
{ rIØ$npÐIiZkEÒBnp{ sEr�}F��x�kQrlÑ�}â{�}�npÐIigkEÒBnp{ sEr»j�i)mTtMsEmpoqi¦ÑfÙ�WkE}Ti¦Ñ½sEr�npÐIi�kQ��s�|Ei�i)mpmpsEm5oqi¦kE}T�Impi¦})xKnpÐIi\�lkEÒ7×SjImpsEjlk�Ô
ØDk�np{ sEr�kQ� ØEsEmp{ npÐIoÂ{�}�kQjIjI� { i¦Ñ�nps�kEÑ����l}�n<{ rDnpi)mprlkQ�QÓ?i){ ØEÐDn7}
ßMÓ5ÐI{�Ò7Ð(kQmpi�m7kQrlÑKsEoq� ~�{ rI{ np{�kQ� { �)i¦Ñ½��i6tMsEmpi�npm7kQ{ rI{ rIØSàBÙ
] ]RH ] 9���`�H � Hb�cHd=e � d � dFf �¦�K�hgji f �?n�npÐIi�npsEj$� i)|Ei)�Px�{ rÝÒ6sErDnpm7kE}�n�nps
npÐIi���sQnTnpsEo � i)|Ei)��ßMÓ5ÐI{�Ò7Ðg{ rS|EsE� |Ei¦}·ÑK{�}�npmp{ �I�Knpi¦Ñ:mpi)jImpi6Ô
}Ti)rDn7k�np{ sEríÑK�IignpsânpÐIi$�l}TigsQtq�lkEÒ7×SjImpsEjlkQØDk�np{ sEr»rIi6nTÔ
Ó?sEmp×K}7àBxEi6ÕKjI� {�Ò6{ nR×SrIs�Ó5� i¦ÑKØEi�o�k¾~���i�Ò)kQjKnp�Impi¦Ñq{ r/Ò6sEo�Ô
jI�Kn7k�np{ sErlkQ�yoqsKÑKi)� { rIØ��S~�k�}T~So���sE� {�Ò�sEm?� sKÒ)kQ� {�}�n?mpi)jImpi6Ô
}Ti)rDn7k�np{ sEr®xy{ rÅÓ5ÐI{�Ò7Ð¿i¦kEÒ7ÐÅ�IrI{ n·{�}�i¦kE}T{ � ~�{ rDnpi)mpjImpi6n7kQ�I� i
kQrlÑ�ÐlkE}Wk�Ò6� i¦kQm?Ò6sErlÒ6i)jKnp�lkQ�yoqi¦kQrI{ rIØlxD{PÙ iEÙ xKk�}Ti)o�kQrDnp{�Ò
��kQ��i)�PÙ:ÏWÐI{�}�Ò7ÐlkQm7kEÒBnpi)mp{�}�np{�Ò�Ò)kQjKnp�Impi¦}\npÐIi/jImpsEj�i)mTn�~:sQt



i6ÕKjI� {�Ò6{ nR×SrIs�Ó5� i¦ÑKØEiW��i){ rIØ\kEÒ)Ò6i¦}p}T{ �I� i5kQrlÑ�o�kQrI{ jI�I��kQ�I� i
ßPwS�IrÝ�¦èEèD�EàBÙ�v�ÕKjI� {�Ò6{ n·×SrIs�Ó5� i¦ÑKØEi�{�}�i6ÕKjImpi¦}p}Ti¦ÑÅ{ r¿npÐIi
tMsEmpo�sQt�mp�I� i¦})Ù
ÏWÐIiÅÒ6sErlÑK{ np{ sErÝsQt·k:mp�I� iExW}T{ oq{ ��kQmqnps:npÐIi({ rIjI�Kn�nps

npÐIi���sQnTnpsEo � i)|Ei)�Px�Ò6sErl}T{�}�n7}·sQtWnpÐImpi)i�ØEmpsE�Ijl})Ü\}Ti)rl}TsEmp~
{ rIjI�Kn¦xKÓ?sEmp×S{ rIØ\oqi)oqsEmp~q{ npi)o�})xKkQrlÑ�npÐIi·Ò6�Impmpi)rDnRØEsDkQ�PÙ
ÏWÐIi�sE�KnpjI�KnWsQt<k\mp�I� iExS}T{ oq{ ��kQmRnps\npÐIi�sE�KnpjI�Kn?tMmpsEo`npÐIi
��sQnTnpsEoÛ� i)|Ei)�Px5{�}½kQr»kEÒBnp{ sEr»Ò7ÐIsE{�Ò6iEÙ¹Ú n½o�k¾~Ý��i¿sErIi
sQt�npÐIi�npÐImpi)i�n�~Sj�i¦})ÜÅÓ?sEmp×S{ rIØ:oqi)oqsEmp~�kEÒBnp{ sErl})x?ØEsDkQ�
kEÒBnp{ sErl})xIkQrlÑ/i6ÕSnpi)mprlkQ�®kEÒBnp{ sErl})Ù
� il�)�hi������ e lmd �K� f g f�n ÏWÐIi��
	!s t	q���
�� vYu���� x��Mw�q

�~t��Swbt���t	w��EkQ� ØEsEmp{ npÐIoÖß�
�v 
�àf� i¦kQmprl}fi6ÕKjI� {�Ò6{ n<mp�I� i¦}®�l}�Ô
{ rIØ�{ rKtMsEmpo�k�np{ sEr({ r(npÐIi���sQnTnpsEo
� i)|Ei)�?ßUnps½Ò)kQjKnp�Impi�npÐIi
��sQnTnpsEo�Ô �Ij(� i¦kQmprI{ rIØqjImpsKÒ6i¦}p}7àBÙRÏWÐIi\�lkE}T{�Ò�{�ÑKi¦kqsQt�npÐI{�}
kQ� ØEsEmp{ npÐIo�{�}·kE}5tMsE� � s�Ó�})Ü5Ú t?kQr¿kEÒBnp{ sEr¿ÑKi¦Ò6{�ÑKi¦ÑÅ�S~½npÐIi
��sQnTnpsEoÞ� i)|Ei)�?{�}q}T�lÒ)Ò6i¦}p}�tM�I�·ßM{PÙ iEÙ x&{ t�{ n�}pk�np{�} �li¦}�k¿Ò6i)mTÔ
n7kQ{ rÅÒ6mp{ npi)mp{ sEr�àBxlnpÐIi)r(npÐIi�kQØEi)rDn�i6ÕSnpm7kEÒBn7}�k�mp�I� i/ßMÓ5{ npÐ
{ n7}?kEÒBnp{ sEr�Ò6sEmpmpi¦}Tj�sErlÑK{ rIØ·nps\npÐlk�nW}Ti)� i¦ÒBnpi¦Ñq�S~�npÐIi���sQnTÔ
npsEo�� i)|Ei)�<kQrlÑ�Ó5{ npÐÅ{ n7}�Ò6sErlÑK{ np{ sErÅ}Tj�i¦Ò6{ tM~S{ rIØ�npÐIi�Ò6�ImTÔ
mpi)rDn�}�n7k�npi¾àBx�kQrlÑZkEÑIÑI}·npÐIi/mp�I� iqnps(npÐIi�npsEjKÔ � i)|Ei)�&mp�I� i
rIi6n�Ó?sEmp×yÙ?ÏWÐIi)r®xl{ rÅ}T�I�l}Ti¦æD�Ii)rDn�{ rDnpi)m7kEÒBnp{ sErl}WÓ5{ npÐ(npÐIi
Ó?sEmp��Ñfx¾npÐIi5kQØEi)rDn<mpi �lrIi¦}�npÐIiWi6ÕSnpm7kEÒBnpi¦Ñ\mp�I� i?�S~\Ò6sErl}T{�ÑSÔ
i)mp{ rIØ/npÐIiqsE�Kn7Ò6sEoqiqsQtWkQjIjI� ~S{ rIØ/npÐIiqmp�I� iEÜ·Ú tRnpÐIiqsE�KnTÔ
Ò6sEoqiq{�}�}T�lÒ)Ò6i¦}p}�tM�I�PxfnpÐIi�kQØEi)rDn�o�k¾~�npmp~(nps(ØEi)rIi)m7kQ� { �)i
npÐIiWÒ6sErlÑK{ np{ sEr\sQtInpÐIi?mp�I� i&nps�o�kQ×EiR{ n�oqsEmpiR�IrI{ |Ei)m7}pkQ� 
�{ t
npÐIi\sE�Kn7Ò6sEoqi·{�}5rIsQn�}T�lÒ)Ò6i¦}p}�tM�I�PxKnpÐIi)r�npÐIi\Ò6sErlÑK{ np{ sEr�sQt
npÐIi·mp�I� i·}TÐIsE�I��Ñ���i�o�kEÑKi�oqsEmpi·}Tj�i¦Ò6{ ��Ò�kQrlÑ�i6ÕIÒ6� �l}T{ |Ei
sQt<npÐIi\Ò6�Impmpi)rDn5}�n7k�npiEÙ
ÏWÐIi�ÓWk¾~�Ó?i�oqi¦kE}T�Impi5npÐIi·}T�lÒ)Ò6i¦}p}�tM�I� rIi¦}p}&sQt�kQr�sE�KnTÔ

Ò6sEoqiÅßMÓ5ÐI{�Ò7Ðg{�}��lkE}Ti¦Ñ¿sErZkQr:{ rKtMsEmpo�k�np{ sErgØDkQ{ r:oqi¦k�Ô
}T�Impi¾à�kQrlÑÂnpÐIi$ÓWk¾~»ØEi)rIi)m7kQ� { �¦k�np{ sErbk�}Tj�i¦Ò6{�kQ� { �¦k�np{ sEr»{�}
Ò)kQmpmp{ i¦Ñ½sE�Kn�ßMÓ5ÐI{�Ò7ÐÅ{�}��lkE}Ti¦Ñ�sErÅkEÑIÑK{ rIØ!k¾mpi)oqs�|S{ rIØ�kQ� Ô
� s�ÓWkQ�I� i½{ rIjI�Kn�|�kQ� �Ii¦}7à�Ðlk¾|Ei½��i)i)rÝtM�I� � ~�ÑKi¦}pÒ6mp{ ��i¦Ñ�{ r
wS�Ir�kQrlÑ½ç�i6npi)m7}TsEr¿ß��¦èEèEëDàRkQrlÑ�wS�Ir½i6n�kQ��ßP�����I�¾àBÙ�h��Ii
npsq� i)rIØQnpÐl})xIÓ?i·Ó5{ � �®rIsQn�mpi)j�i¦k�nWnpÐIi\ÑKi6n7kQ{ ��}WÐIi)mpiEÙ
� g�� d�� c�� �jd � wSsEoqiãsQt½npÐIi»mp�I� i¦}Zk�n$npÐIiânpsEj

� i)|Ei)�Wo�k¾~$��i �IÕKi¦ÑfÙâÏWÐI{�}�n�~Sj�i�sQt�mp�I� igß�� 
�à�mpi)jImpi6Ô
}Ti)rDn7}�ØEi)rIi6np{�Ò�jImpi6Ô i)rlÑKs�Ó5oqi)rDn�sQtlkQr�kQØEi)rDn�jImpi¦}T�Io�kQ�I� ~
kEÒ)æD�I{ mpi¦ÑOnpÐImpsE�IØEÐ¹i)|EsE� �Knp{ sErlkQmp~»jImpsKÒ6i¦}p}Ti¦})x\sEmÅjImp{ sEm
×SrIs�Ó5� i¦ÑKØEi·kEÒ)æD�I{ mpi¦Ñ�tMmpsEo�jImp{ sEm5i6ÕKj�i)mp{ i)rlÒ6iEÙ
� 
�}�i)rlkQ�I� iqnpsEjKÔ¬ÑKs�Ó5r¿� i¦kQmprI{ rIØlÙ�äã{ npÐgnpÐIi¦}Ti�mp�I� i¦}

{ r�jI��kEÒ6iExDnpÐIi���sQnTnpsEo � i)|Ei)�l� i¦kQmprl}&�IrlÑKi)mRnpÐIi�ØE�I{�ÑIkQrlÒ6i
sQt�npÐIi � 
�})Ù5Ú¬rI{ np{�kQ� � ~ExlnpÐIi�kQØEi)rDn�mpi)� { i¦}�oqsD}�np� ~½sEr�npÐIi
� 
�}�{ rÝ{ n7}qkEÒBnp{ sErÝÑKi¦Ò6{�}T{ sEr�o�kQ×S{ rIØlÙ �?�Kn�ØEm7kEÑK�lkQ� � ~Ex
Ó5ÐIi)r:oqsEmpi�kQrlÑ¿oqsEmpi�×SrIs�Ó5� i¦ÑKØEi�{�}·kEÒ)æD�I{ mpi¦Ñ(�S~(npÐIi
��sQnTnpsEo � i)|Ei)��npÐImpsE�IØEÐÅsE�l}Ti)mp|S{ rIØ½kEÒBnp{ sErl}�ÑK{ mpi¦ÒBnpi¦Ñ(�S~
� 
�})x<npÐIi/kQØEi)rDn���i¦Ò6sEoqi¦}�oqsEmpi/kQrlÑgoqsEmpi�mpi)� {�kQrDn\sEr
npÐIiW��sQnTnpsEo¹� i)|Ei)�fßMØE{ |Ei)r�npÐlk�n�npÐIiWÒ6mpsD}p}�Ô � i)|Ei)�DÒ6sEo��I{ rlk�Ô
np{ sEr:{�}·kEÑIkQjKn7kQ�I� i¾àBÙ�å�i)rlÒ6iExfnpsEjKÔ¬ÑKs�Ó5rÅ� i¦kQmprI{ rIØ/n7kQ×Ei¦}
jI��kEÒ6iEÙ
! 9<L#"WN ;?N ;R_  D]RH ]%$ 9�`�H � Hb�PC
Ú¬r'& (*)+(gj�i)m7Ò6i)rDn?sQt®npÐIi·}�npi)jl})xS{ t®npÐIi)mpi�{�}?k�n?� i¦kE}�n?sErIi

�v 
�mp�I� i�{ rlÑK{�Ò)k�np{ rIØ�k/jImpsEj�i)m�kEÒBnp{ sEr¿{ rÅnpÐIi�Ò6�Impmpi)rDn
}�n7k�npiExEÓ?i5�l}Ti?npÐIi�sE�Kn7Ò6sEoqi?tMmpsEo�npÐlk�n&mp�I� i�}Ti6nh
D{ r,& -.(
j�i)m7Ò6i)rDn&sQt�npÐIi�}�npi)jl})xE{ tynpÐIi)mpi5{�}&k�n&� i¦kE}�n&sErIi �IÕKi¦Ñ�mp�I� i
{ rlÑK{�Ò)k�np{ rIØ¿k(jImpsEj�i)m�kEÒBnp{ sErZ{ rgnpÐIi½Ò6�Impmpi)rDn�}�n7k�npiEx<Ó?i
�l}Ti�npÐIiRsE�Kn7Ò6sEoqi�tMmpsEoÂnpÐlk�n<mp�I� iR}Ti6nh
�sQnpÐIi)mpÓ5{�}TiEx¦Ó?i&�l}Ti
npÐIi�sE�Kn7Ò6sEoqi�sQtWnpÐIi���sQnTnpsEo	� i)|Ei)�PÙ(ÏWÐIi¦}Ti�jImpsE�lkQ�I{ � { Ô

.<¥¦£S¢E� ��� ¥¦£0/�1?¥E¶S¥)±®¢E� �¬­Q� - A I N
1?¥�µ¾�p��§S�)ª � 2B�6��� ¥¦£ 3Q¶ 3 - ¶ ( IE¶ A -M( ¶ -
4��p��§S�)ª � 2B�6��� ¥¦£ 3Q¶ 3 3Q¶ 3 3Q¶ 5 ( ¶ A
�<{ ØE�Impi\�KÜ�ÏWÐIi 
�ÏOÑIk�n7k�sQt76·kQØErIi·kQrlÑ�wSoq{ npÐZß��¦èE�D�EàBÙ

np{ i¦}�kQmpi\kEÑIkQjKn7kQ�I� i\�lkE}Ti¦Ñ(sEr �TjImpsE�lkQ�I{ � { n�~/o�k�n7Ò7ÐI{ rIØ=�
ßMÓ5{ npÐ½n�Ó?sqjlkQm7kQoqi6npi)m7}D
IwS�Ir(kQrlÑ�ç�i6npi)m7}TsErÅ�¦èEèEëDàBÙ
äãÐIi)rÅÓ?i\�l}Ti�npÐIi�sE�Kn7Ò6sEoqi·tMmpsEoánpÐIi\npsEj(� i)|Ei)�PxlÓ?i

m7kQrlÑKsEoq� ~·}Ti)� i¦ÒBn<kQr�kEÒBnp{ sEr\}T�IØEØEi¦}�npi¦Ñ·�S~�npÐIi?o�k�n7Ò7ÐI{ rIØ
mp�I� i¦})Ù�äãÐIi)rZÓ?i��l}TiqnpÐIi�sE�Kn7Ò6sEoqi�tMmpsEo3npÐIi���sQnTnpsEo
� i)|Ei)�Px�Ó?iq�l}TiqnpÐIi�}�npsKÒ7ÐlkE}�np{�ÒqÑKi¦Ò6{�}T{ sEr:jImpsKÒ6i¦}p}�tMsEm�}Ti6Ô
� i¦ÒBnp{ rIØ�kQr(kEÒBnp{ sEr®Ü.8<ßj}*9 {yà � :<;>= ?A@ BDC EGFHJI : ;>= ?A@ B

I
C EGF
xIÓ5ÐIi)mpi�{Å{�}

npÐIi\Ò6�Impmpi)rDn�}�n7k�npiEx�}�{�}5kQr(kEÒBnp{ sEr®xlkQrlÑ �$Ò6sErDnpmpsE��}?npÐIi
ÑKi)ØEmpi)i5sQtfm7kQrlÑKsEoqrIi¦}p}�ßUnpi)oqj�i)m7k�np�Impi¾à�sQtynpÐIi�ÑKi¦Ò6{�}T{ sErKÔ
o�kQ×S{ rIØqjImpsKÒ6i¦}p})Ù

K'L5ð ü ÉlÎTø ü ÇRÈIõ] 9 $ H�A:9�cNM�^�;R9<N
Ú¬rOnpÐIi$Ï�s�Ó?i)m�sQtqå�kQrIsE{·n7kE}T×»sQt%6·kQØErIiZkQrlÑíwSoq{ npÐ
ß��¦èE�D�EàBxWnpÐIi)mpi:Ó?i)mpi(npÐImpi)i¿j�i)ØD})ÙÖ�?n½npÐIi:��i)ØE{ rIrI{ rIØlx
k�}�n7kEÒ7×/sQt&ÑK{�}T×K}5ÓWkE}�}�npsEmpi¦Ñ½sEr(sErIi�sQt�npÐIi\j�i)ØD})ÙWÏWÐIi
ØEsDkQ�DÓWkE}®nps�oqs�|Ei&npÐIi¦}TiWÑK{�}T×K}�nps·kQrIsQnpÐIi)m?ßUn7kQmpØEi6nBà®j�i)ØlÙ
��rI� ~�sErIi�ÑK{�}T×�Ò)kQr/��i�oqs�|Ei¦Ñ/k�nWk\np{ oqi�tMmpsEoÖsErIi�j�i)Ø
nps½kQrIsQnpÐIi)m¦Ù·ÏWÐIi¦}Ti�ÑK{�}T×K}�Ó?i)mpi�sQtRÑK{ îyi)mpi)rDn�}T{ �)i¦})xykQrlÑ
��kQmpØEi)m�ÑK{�}T×K}qÒ6sE�I��Ñ$rIsQnq��i½jI��kEÒ6i¦Ñ$sEr$npsEj�sQt�}To�kQ� � i)m
ÑK{�}T×K})Ù\Ú¬rI{ np{�kQ� � ~ExynpÐIi�}�n7kEÒ7×�sQtWÑK{�}T×K}�ÓWkE}·kQmpm7kQrIØEi¦Ñ(kEÒBÔ
Ò6sEm7ÑK{ rIØ�nps½}T{ �)i�}Ts�npÐlk�n�npÐIi�}To�kQ� � i¦}�n·ÑK{�}T×�ÓWkE}�k�n�npÐIi
npsEj(kQrlÑ�npÐIi���kQmpØEi¦}�nWÓWkE}5k�nWnpÐIi���sQnTnpsEo�Ù
wS�I�!��i¦ÒBn7}&Ó?i)mpi5ØE{ |Ei)r�é�Ô¬ÑK{�}T×yx��QÔ¬ÑK{�}T×yxDkQrlÑ��¾Ô¬ÑK{�}T×\|Ei)mTÔ

}T{ sErl}?sQt®npÐIi�n7kE}T×�{ r�}T�lÒ)Ò6i¦}p}T{ sEr®xSi¦kEÒ7Ð�|Ei)m7}T{ sEr�mp�IrIrI{ rIØ
�IrDnp{ ��k��lrlkQ�\}�n7kQ�I� i$}TsE� �Knp{ sErOÓWkE}/tMsE�IrlÑfx\kQrlÑ»npÐIi){ m
oqi¦kQrÂrS�Io���i)m7}/sQt\oqs�|Ei¦}:ß¸kQrlÑ»i6ÕIÒ6i¦}p}�oqs�|Ei¦}7à�Ó?i)mpi
mpi¦Ò6sEm7ÑKi¦ÑfÙ\wSsEoqiq}T�I�!��i¦ÒBn7}�Ó?i)mpi�{ rl}�npmp�lÒBnpi¦Ñ(nps½|Ei)mp�lkQ� Ô
{ �)iEÜ�ÏWÐIi)~�Ó?i)mpi�kE}T×Ei¦Ñqnps�i6ÕKjI��kQ{ r/Ó5ÐS~�i¦kEÒ7Ð�oqs�|Ei�ÓWkE}
o�kEÑKiEÙ(ÏWÐIi�j�i)mTtMsEmpo�kQrlÒ6i�sQtWnpÐIi�n�Ó?sÅØEmpsE�Ijl}·sQt�}T�I�KÔ��i¦ÒBn7}�ßM|Ei)mp�lkQ� { �¦k�np{ sEr:|K})Ù�rIs(|Ei)mp�lkQ� { �¦k�np{ sEr�à�ÓWkE}�Ò6sEo�Ô
jlkQmpi¦ÑfÙ<Ú¬r�npÐI{�}�n7kE}T×yxDÓ?i5{ rDnpi)rlÑqnps�Ò)kQjKnp�Impi5npÐIi�|Ei)mp�lkQ� Ô
{ �¦k�np{ sEr½i6îyi¦ÒBn�sEr�j�i)mTtMsEmpo�kQrlÒ6iEÙ
�<{ ØE�Impi��·}TÐIs�Ó�}�npÐIi�j�i)mTtMsEmpo�kQrlÒ6i5sQt�npÐIi�n�Ó?s·ØEmpsE�Ijl}

{ r/npi)mpo�}?sQt�oqi¦kQr½rS�Io���i)mWsQt�i6ÕIÒ6i¦}p}?oqs�|Ei¦}�ßM{ r½i6ÕIÒ6i¦}p}
sQt?npÐIi�oq{ rI{ o��Io mpi¦æD�I{ mpi¦Ñ¿rS�Io���i)m�sQtWoqs�|Ei¦}�{ rgi¦kEÒ7Ð
|Ei)m7}T{ sEr�àBÙáuRsEoqjlkQmp{ rIØZnpÐIi:|Ei)mp�lkQ� { �¦k�np{ sErãØEmpsE�IjÂkQrlÑ
npÐIi\rIs�|Ei)mp�lkQ� { �¦k�np{ sEr½ØEmpsE�Ij�{ r�npÐIi �lØE�ImpiExKnpÐIi�kEÑK|�kQrKÔ
n7kQØEi5sQtf|Ei)mp�lkQ� { �¦k�np{ sEr�{�}RkQjIjlkQmpi)rDn¦Ù��~�·�PO��ã{ rlÑK{�Ò)k�npi¦Ñ
npÐlk�n·npÐIi)mpi�ÓWkE}·k½}T{ ØErI{ ��Ò)kQrDn�ÑK{ îyi)mpi)rlÒ6iq��i6n�Ó?i)i)r¿|Ei)mTÔ
�lkQ� { �¦k�np{ sEr�kQrlÑ/rIs�|Ei)mp�lkQ� { �¦k�np{ sEr¿ß 8RQ �>S �I�¾àBÙ
ÏWÐIi)mpi&Ðlk¾|Ei&kQ��}Ts5��i)i)r�ÑIk�n7k�Ò6sErlÒ6i)mprI{ rIØWnpÐIiRmpi¦}Tj�sErl}Ti

np{ oqi�sQtRi¦kEÒ7Ð(oqs�|Ei�o�kEÑKi��S~�ÐS�Io�kQr:}T�I�!��i¦ÒBn7}�{ rÅnpÐI{�}
n7kE}T×yÙ �IsEmÅi6ÕIkQoqjI� iEx�npÐIi 
�Ï!ÑIk�n7kâtMmpsEo+��rlÑKi)m7}TsEr
ß��¦èEèEéDà?Ó?i)mpi�sE�Kn7kQ{ rIi¦Ñ��IrlÑKi)m�npÐIi�}Tj�i¦Ò6{�kQ��{ rl}�npmp�lÒBnp{ sErl}
npsO}T�I�!��i¦ÒBn7}ÅnpÐlk�n:i)rlÒ6sE�Im7kQØEi¦Ñ¹kãØEsDkQ��mpi¦Ò6�Im7}T{ sEr�kQjKÔ
jImpsDkEÒ7Ðâß¸��rlÑKi)m7}TsErâ�¦èEèEéDàBÙ h�k�n7k(Ó?i)mpi�k¾|�kQ{ ��kQ�I� iqtMsEm
npÐIi\Ò)kE}Ti¦}?sQt&�KxIéIx �lxIkQrlÑ���ÑK{�}T×K}\ß¸��rlÑKi)m7}TsEr:�¦èEèEéDàBÙ
^�9' _ E9<LUTWV���=&N Lã> �P^� DNP9<;
XZY d\[ i ��d��7]'d � ��e?Ù&Ï�s�{ oqjI� i)oqi)rDnW��sQnTnpsEo�Ô �Ij/}T{ o�Ô



�I��k�np{ sEr®xDÓ?i�}Ti6n?�Ij�npÐIi�tMsE� � s�Ó5{ rIØlÜ?ß��¾à �IsEm?ÑKi¦Ò6{�ÑK{ rIØ\sEr
i¦kEÒ7Ð�n�~Sj�i�sQt�kEÒBnp{ sEr¿ßMi6ÕSnpi)mprlkQ�PxDØEsDkQ��}�n7kEÒ7×yxDsEm?Ó?sEmp×S{ rIØ
oqi)oqsEmp~¿kEÒBnp{ sErl}7àBxfnpÐIi)mpiq{�}�k�Ò6sEmpmpi¦}Tj�sErlÑK{ rIØ/rIi6n�Ó?sEmp×
kQrlÑ(k�}Ti6n�sQt 
�v 
ímp�I� i¦})xlmpi¦}Tj�i¦ÒBnp{ |Ei)� ~EÙ·ßP�Eà5ÏWÐIi\{ rIjI�Kn
nps�i¦kEÒ7Ð\rIi6n�Ó?sEmp×�{�}®npÐIiW}pkQoqiEx¾{ rlÒ6� �lÑK{ rIØ·}Ti)rl}TsEmp~�{ rIjI�Kn¦x
npÐIi�npsEjÅØEsDkQ�®}�n7kEÒ7×:ß�6�wIà�{ npi)o�xykQrlÑ�Ó?sEmp×S{ rIØqoqi)oqsEmp~
ßMä»�¿à�{ npi)o�})Ùgß¸éDà�ÏWÐIi�sE�KnpjI�Kn7}�sQtWnpÐIi�rIi6n�Ó?sEmp×K}�kQmpi
i6ÕSnpi)mprlkQ��kEÒBnp{ sErl})x 6�wâkEÒBnp{ sErl}�kQrlÑ�ä»�+kEÒBnp{ sErl})x?mpi6Ô
}Tj�i¦ÒBnp{ |Ei)� ~EÙ$ß �Sà\�?n�i¦kEÒ7ÐZ}�npi)j®x�{ t5npÐIi½kEÒBnp{ sErl}�kQmpi�ÑKi6Ô
Ò6{�ÑKi¦Ñ��S~�npÐIi�npsEj�� i)|Ei)�PxSÓ?i��l}Ti�npÐIi�i6ÕK{�}�npi)rDn 
�v 
ãmp�I� i
}Ti6nqnpsgØEi6n�npÐImpi)i(kEÒBnp{ sErl} � i6ÕSnpi)mprlkQ�Px 6�w�sEmqä»� kEÒBÔ
np{ sErl}D
D{ tfnpÐIi�kEÒBnp{ sErl}RkQmpi�ÑKi¦Ò6{�ÑKi¦Ñq�S~�npÐIi���sQnTnpsEoÖ� i)|Ei)�Px
Ó?i��l}Ti��?sE� n �)o�kQrIrâÑK{�}�npmp{ �I�Knp{ sErÝnpsZ}Ti)� i¦ÒBn�kQrãkEÒBnp{ sEr
tMmpsEo!npÐIi(sE�KnpjI�Kn�sQt�i¦kEÒ7Ð�rIi6n�Ó?sEmp×yÙÂßP�Eà�ÏWÐIi(Ò7ÐIsD}Ti)r
kEÒBnp{ sEr:kQmpi�Ò6sSsEm7ÑK{ rlk�npi¦ÑÅkQrlÑÅj�i)mTtMsEmpoqi¦Ñfx®kQrlÑ(npÐIi�npsEj
� i)|Ei)�®kQrlÑ/npÐIi���sQnTnpsEo�� i)|Ei)��kQmpi��IjyÑIk�npi¦Ñ/npÐIi)r®Ù
h��Imp{ rIØqnpÐIi\}T{ o��I��k�np{ sEr�sQt<npÐIi�|Ei)mp�lkQ� { �¦k�np{ sEr/ØEmpsE�Ij®x

Ó?i(Ò7ÐlkQrIØEi¦ÑZnpÐIi�jlkQm7kQoqi6npi)m7}\tMsEm�jImpsE�lkQ�I{ � { n�~Zo�k�n7Ò7ÐKÔ
{ rIØ/{ r:Ò6mpsD}p}�Ô � i)|Ei)�<Ò6sEo��I{ rlk�np{ sEr�nps½mpi	�li¦ÒBn�npÐIi�ÐIi¦k¾|S{ i)m
mpi)� {�kQrlÒ6i�sEr�npÐIi�npsEj½� i)|Ei)�y�S~qnpÐIi·|Ei)mp�lkQ� { �¦k�np{ sEr�ØEmpsE�Ij®Ù
wDnpmp{�ÒBnp� ~�}Tj�i¦kQ×S{ rIØlx06�w�{�}RrIsQn?rIi¦Ò6i¦}p}pkQmp~EÙ��?�Kn?Ó?i�{ rKÔ

Ò6� �lÑKiZ6�wyxK��i¦Ò)kQ�l}Ti�sQt�ØEi)rIi)m7kQ� { n�~ExSkQrlÑ/��i¦Ò)kQ�l}Ti�{ n5o�k¾~
ÐIi)� j»� i¦kQmprI{ rIØ�}TsEoqi6np{ oqi¦}¿ßM�I�Kn�{ n½o�k¾~ãkQ��}TsZÐlkQoqj�i)m
� i¦kQmprI{ rIØÅ}TsEoqi6np{ oqi¦}7àBÙ(ÏWÐIi�tMsEmpo�k�n�sQt
6�w:{�}\rIsQn�{ o�Ô
j�sEmTn7kQrDn¦Ù �IsEm�sE�Im�}T{ o��I��k�np{ sEr®xli¦kEÒ7Ð 6�w½{ npi)o
{ rlÒ6� �lÑKi¦}
��sQnpÐ(kq}T�I�Knps�Ó?i)m5kQrlÑ�k�tMsKÒ)kQ�®ÑK{�}pÒQÜ
����� �	��
���
 ���������������������� 
!" ��$#%
	&�'�()()��*,+�-.��/0������������������ 
���1
��324()/4�5+�-.��/0������������������ 
����� �	� < 
���
 ��������!	�$&�6�7.8 ��� ��9
!" ��$# < 
�&�'�()()��*,+�-.��/0����!	�$&�6�7.8 ��� ��9
��� < 
��324()/4�5+$-.��/:����!	�$&�6�7.8 ��� ��9

�Â}T�I�Knps�Ó?i)mR{�}Rk�}Ti6nRsQt�ÑK{�}T×K}Rk�nRnpÐIi�npsEj�sQt�k�j�i)ØlÙ�ÏWÐIi
tMsKÒ)kQ� Ô¬ÑK{�}T×�{�}&npÐIi·ÑK{�}T×q��i)rIi¦k�npÐ/k�}T�I�Knps�Ó?i)m¦Ù*��sQnpi�npÐlk�n
npÐI{�}�}Ti6n5sQt�{ rKtMsEmpo�k�np{ sEr½{�}Wmpi¦ÑK�IrlÑIkQrDn¦Ù
�(�I� np{ jI� i�ØEsDkQ�l{ npi)o�}?Ò6sE�I��Ñq��i�}�npsEmpi¦Ñq{ r�npÐIi 6�w�sErIi

sEr\npsEj\sQt�kQrIsQnpÐIi)m¦Ù�äãÐIi)rIi)|Ei)m�k�ØEsDkQ�E{ npi)o¹{�}�kEÒ7ÐI{ i)|Ei¦Ñfx
{ n�Ó5{ � �®��i�j�sEjIj�i¦ÑfÙ
�ì}T{ oqjI� i�}Ti6n�sQt�j�sD}p}T{ �I� i�ØEsDkQ�®mpi¦Ò6�Im7}T{ sEr�mp�I� i¦}�{�}�kE}

tMsE� � s�Ó�}�ß¸��rlÑKi)m7}TsEr:�¦èEèEéDàBÜ
� ������� �	�<;>=�?@+BA���*C-�'�D)AC2E*��5F>/4�424G�� �4(1H0��I�
 *�/E2ED)'�J�+B��F���(0���
D)
 ���K����� �	�"8 < +B�E+BA��LD)-�24()�L-.��/%24*�MC� �4(0H0��I�
 *�/%+BA��NM�
 D)OP���$D)
 ���
����� �	�Q+B�:
 +BD�+B24()/4�5+�-.��/�R
� ������� �	�TSU=�?.+BA���*EH024O4�02NH0��I,�0����!	�$&�6�7.8 ��� ��9V+B�N
 +BD�+B24()/4�5+
-.��/�R
� �K73�$&�W �������������� �X)S����Y24*�MU73�$&�W !	�$&�6�7.8 ��� ��9�X[ZS\��� < ?
+BA���*KH0��I,�0!	�$&�6�7.8 ��� ��9]+B�:
 +BD�+B24()/4�5+$-.��/�R
� �^73�$&�W �������������� �X)S����_24*�M`73�$&�W !	�$&�6�7.8 ��� ��9�X)S���� < ?
+BA���*K-.�4-L+BA���a�'�()()��*,+�/4�424G R

wS�lÒ7Ð�k�}Ti6n&sQtfmp�I� i¦}�ÓWkE}�ÐlkQrlÑSÔ¬Ò6sKÑKi¦Ñ�{ rDnps·npÐIi�oqsKÑKi)�
{ r�npÐIi·��u?Ï?Ô�
Â}T{ o��I��k�np{ sEr�sQt<��rlÑKi)m7}TsEr¿ß��¦èEèEéDàBÙ�å�s�ÓWÔ
i)|Ei)m¦xf{ r¿npÐI{�}�}T{ o��I��k�np{ sEr®xfÓ?i�ÑK{�Ñ¿rIsQn·�l}Ti�}T�lÒ7Ð¿ÐlkQrlÑSÔ
Ò6sKÑKi¦Ñfx�k$jImp{ sEmp{�mp�I� i¦}�{ rãnpÐIi:oqsKÑKi)�PÙìä:i¿ÓWkQrDn/npÐIi
oqsKÑKi)��{ n7}Ti)� t&nps½� i¦kQmpr¿}TsEoqi6npÐI{ rIØ/npÐlk�n·ÐlkE}�i¦}p}Ti)rDnp{�kQ� � ~
npÐIi(}pkQoqi/i6îyi¦ÒBnÅßM{ rÝ��sQnpÐ�npÐIi½��sQnTnpsEo � i)|Ei)�5kQrlÑZnpÐIi
npsEj�� i)|Ei)�ynpÐImpsE�IØEÐ½��sQnTnpsEo�Ô �Ij½� i¦kQmprI{ rIØSàBÙ
XZY d [ �K�¦� Y Ù ÏWÐIiÝmpi¦}T�I� n:sQt/sE�Img}T{ o��I��k�np{ sEr�{�}

}TÐIs�Ó5rO{ r �<{ ØE�ImpiZéIÙ ���Ýmp�Irl}Zß¸}T{ o��I��k�npi¦ÑO}T�I�!��i¦ÒBn7}7à
Ó?i)mpi5{ rlÒ6� �lÑKi¦Ñq{ r�i¦kEÒ7ÐqØEmpsE�Ij®Ù<��rlkQ� sEØEsE�l}<nps�npÐIi�kQrlkQ� Ô
~K}T{�}\sQtWnpÐIi�ÐS�Io�kQr$ÑIk�n7kIx��~�·�PO��3ßMrS�Io���i)m�sQt�ÑK{�}T×K}
b |Ei)mp�lkQ� { �¦k�np{ sEr/|K})Ù�rIsq|Ei)mp�lkQ� { �¦k�np{ sEr�à&{ rlÑK{�Ò)k�npi¦Ñ/npÐlk�n

.<¥¦£S¢E� ��� ¥¦£0/�1?¥E¶S¥)±®¢E� �¬­Q� - A I N
1?¥�µ¾�p��§S�)ª � 2B�6��� ¥¦£ 3Q¶ 3 ( ¶ T A ¶ - ( 3Q¶ N
4��p��§S�)ª � 2B�6��� ¥¦£ 3Q¶ 3 3Q¶ I 3Q¶ 5 - ¶ N
�<{ ØE�Impi�éIÜ·ÏWÐIi���sQnTnpsEo�Ô �Ijg}T{ o��I��k�np{ sEr:sQtP6·kQØErIiqkQrlÑ
wSoq{ npÐZß��¦èE�D�EàBÙ

{ r$npÐIi/oqsKÑKi)�5ÑIk�n7kIx<npÐIi)mpi/ÓWkE}�� { ×Ei)Ó5{�}Ti/k¿}T{ ØErI{ ��Ò)kQrDn
o�kQ{ r(i6îyi¦ÒBn���i6n�Ó?i)i)r�|Ei)mp�lkQ� { �¦k�np{ sEr�kQrlÑ�rIs�|Ei)mp�lkQ� { �¦k�Ô
np{ sErãß 8UQ �>S �I�¾àBx<Ò6sEr �lmpoq{ rIØ½npÐIi�|Ei)mp�lkQ� { �¦k�np{ sEr:i6îyi¦ÒBn
Ó?i�ÑK{�}pÒ6�l}p}Ti¦ÑfÙ
ä:iìÒ6sEoqjlkQmpi¦ÑánpÐI{�}»��sQnTnpsEo�Ô �Ij }T{ o��I��k�np{ sEr Ó5{ npÐ

kdc�� ���G� � qD�Mw�s eO}T{ o��I��k�np{ sEr®Ù ä:iírIsQnp{�Ò6i¦Ñ npÐlk�nânpÐIi
��sQnTnpsEo�Ô sErI� ~�}T{ o��I��k�np{ sErl}RÒ6sErl}T{�}�npi)rDnp� ~\t¸kQ{ � i¦Ñ�nps\� i¦kQmpr®x
i)|Ei)r�Ó5ÐIi)rÝØE{ |Ei)rO� �Ånp{ oqi¦}�kE}�o��lÒ7Ð�npm7kQ{ rI{ rIØ¿npmp{�kQ��})Ù
ÏWÐI{�}�Ò6sErDnpm7kE}�n�}T�IØEØEi¦}�n7}�npÐIi�{ oqj�sEmTn7kQrlÒ6i�sQt�npsEjKÔ � i)|Ei)�
i6ÕKjI� {�Ò6{ n�×SrIs�Ó5� i¦ÑKØEi�kQrlÑ:��sQnTnpsEo�Ô �IjZ� i¦kQmprI{ rIØlÙ/äã{ npÐKÔ
sE�Kn½npÐIi)o�x�npÐIi¿n7kE}T×ãÓWkE}/ÐlkQm7ÑânpsÝ� i¦kQmpr®Ù ÏWÐI{�}/t¸kEÒBn
{�}�Ò6sErl}T{�}�npi)rDn�Ó5{ npÐ$sE�Im�}T~SrIi)mpØE~¿ÐS~Sj�sQnpÐIi¦}T{�}/ß¸}Ti)i�wS�Ir
kQrlÑqç�i6npi)m7}TsEr½�¦èEèEëIxEwS�Ir�i6n?kQ�������I�¾àBÜ�ÏWÐIi�mpi¦kE}TsEr�Ó5ÐS~
npÐIi)mpiqkQmpi�npÐIi¦}Ti�n�Ó?s½ÑK{�}�np{ rlÒBn�� i)|Ei)��}�ßM{ oqjI� {�Ò6{ n\kQrlÑÅi6ÕSÔ
jI� {�Ò6{ nBà\{�}���i¦Ò)kQ�l}Ti/sQt�npÐIi�}T~SrIi)mpØE~¿npÐlk�nqo�k¾~g��i½ØEi)rKÔ
i)m7k�npi¦Ñ:tMmpsEo	npÐIi/{ rDnpi)m7kEÒBnp{ sErZsQt5npÐIi�n�Ó?sÅ� i)|Ei)��})Ù¿ÏWÐIi
{ rDnpi)m7kEÒBnp{ sEr½sQt<npÐIi·n�Ó?s�� i)|Ei)��}WÐIi)� jl}Wnps�{ oqjImps�|Ei�� i¦kQmprKÔ
{ rIØlxIkQrlÑ�t¸kEÒ6{ � { n7k�npi·j�i)mTtMsEmpo�kQrlÒ6i·kQrlÑ�npm7kQrl}�tMi)m�ßPwS�Ir�i6n
kQ�������I�¾àBÙ
å�s�Ó?i)|Ei)m¦x���sQnpÐ»npÐIig��sQnTnpsEo�Ô �IjOkQrlÑ»npÐIi:��sQnTnpsEo�Ô

sErI� ~â}T{ o��I��k�np{ sErÝt¸kQ{ � i¦Ñânps�Ò)kQjKnp�Impi�npÐIi 
�Ï
ÑIk�n7kZmpi6Ô
j�sEmTnpi¦Ñ/i¦kQmp� { i)m¦Ù
] 9��7TD"Z9 $ ; =&N Lã> �P^� DNP9<;
ÏWÐIiWnpsEjKÔ¬ÑKs�Ó5rq}T{ o��I��k�np{ sEr�sQt�npÐIi�Ï�s�Ó?i)m�sQtfå�kQrIsE{Kn7kE}T×
{ rS|EsE� |Ei¦}?npÐIi��l}Ti�sQt �IÕKi¦Ñ½mp�I� i¦})xlkQ� sErIØ�npÐIi\� { rIi\sQt���rKÔ
ÑKi)m7}TsEr:f }\ß��¦èEèEéDàRoqsKÑKi)�Px��I�Kn·kEÑIÑI}WnpÐIi�{ rS|EsE� |Ei)oqi)rDn5sQt
npÐIi���sQnTnpsEo � i)|Ei)�½ßM{ oqjI� {�Ò6{ nZjImpsKÒ6i¦}p}Ti¦}7àBx\Ó5ÐI{�Ò7Ð�o�k¾~
{ rDnpi)mTtMi)mpi½Ó5{ npÐÝnpÐIi½npsEjKÔ � i)|Ei)� �IÕKi¦Ñ�mp�I� i¦})ÙÝÏWÐIi)mpi6tMsEmpiEx
Ò6sEoqjlkQmpi¦Ñ(Ó5{ npÐg��rlÑKi)m7}TsEr:f })xynpÐI{�}·{�}·k�t¸kQm·oqsEmpiqÒ6sEo�Ô
jI� i6Õ¿}T{ o��I��k�np{ sEr®xf�l}T{ rIØ�k/oqsEmpi�Ò6sEoqjI� i6npi�oqsKÑKi)��npÐlk�n
{ rS|EsE� |Ei¦}?��sQnpÐ�i6ÕKjI� {�Ò6{ n�kQrlÑ/{ oqjI� {�Ò6{ n�×SrIs�Ó5� i¦ÑKØEiEÙ
XZY d [ i ��d�� ]'d � ��e?Ù�wSj�i¦Ò6{ ��Ò)kQ� � ~Exf{ rÅnpÐI{�}�}T{ o��I��k�Ô

np{ sEr®x �IÕKi¦Ñ�mp�I� i¦}�Ó?i)mpi��l}Ti¦Ñfx�Ó5ÐI{�Ò7Ð({ oqjI� i)oqi)rDnpi¦ÑÅ��rKÔ
ÑKi)m7}TsEr:f }�ß��¦èEèEéDà?kQrlkQ� ~K}T{�}WsQt�}T�I�!��i¦ÒBn7}	fIj�i)mTtMsEmpo�kQrlÒ6i·sQt
npÐI{�}Wn7kE}T×½kE}5k�}T�I�l}Ti6n¦Ù?ÏWÐlk�n�{�})xIÓ?i �lm7}�n5{ oqjI� i)oqi)rDnpi¦Ñ
npÐIi�jImpi)|S{ sE�l}\}Ti6n\sQt5mp�I� i¦}�ß¸��rlÑKi)m7}TsErâ�¦èEèEéDàBx<kE} �IÕKi¦Ñ
mp�I� i¦}®k�n®npÐIi&npsEj�� i)|Ei)�QsQt ������������� Ù<å�s�Ó?i)|Ei)m¦x6npÐI{�}�}T{ o�Ô
�I��k�np{ sErÅÓWkE}�k�� sQn�oqsEmpi�Ò6sEoqjI� i6Õ�npÐlkQrÅnpsEjKÔ � i)|Ei)��sErI� ~
ßMmp�I� i6Ô �lkE}Ti¦Ñ�sErI� ~Ià�}T{ o��I��k�np{ sErl}���i¦Ò)kQ�l}Ti?Ó?i?ÐlkEÑ·nps·ÑKi¦kQ�
Ó5{ npÐ¿npÐIiq{ rDnpi)mTtMi)mpi)rlÒ6i�tMmpsEo
npÐIi���sQnTnpsEo � i)|Ei)�Px�kE}�npÐIi
��sQnTnpsEo	� i)|Ei)�RÓWkE}�mp�IrIrI{ rIØÅ{ rZjlkQm7kQ� � i)�&Ó5{ npÐZnpÐIi�npsEjKÔ
� i)|Ei)��mp�I� i¦}��I�Kn½oq{ ØEÐDn½mpi¦Ò6sEoqoqi)rlÑãÑK{ îyi)mpi)rDn�kEÒBnp{ sErl}
kQrlÑÅnpÐS�l}·{ rDnpi)mTtMi)mpi�Ó5{ npÐ:npÐIi�npsEjKÔ � i)|Ei)��ØEsDkQ��mpi¦Ò6�Im7}T{ sEr
jImpsKÒ6i¦}p})Ù<ÏWÐIiWo�kQ{ r�Ò7ÐlkQrIØEi?� { i¦Ñ�{ r�npÐIi5jImpsKÒ6i¦}p}<sQt�j�sEjKÔ
jI{ rIØ�kq}Ti¦æD�Ii)rlÒ6i·sQt�ØEsDkQ��}RtMmpsEo npÐIiN6�wyxIÓ5ÐIi)r(k�oqs�|Ei
o�kEÑKi/�S~¿npÐIi½��sQnTnpsEo!� i)|Ei)�RÓWkE}\rIsQnqÒ6sErl}T{�}�npi)rDn�Ó5{ npÐ
npÐIiqnpsEj:ØEsDkQ��{ r:npÐIi�6�wyÙ®Ú¬r¿npÐlk�n�Ò)kE}TiEx®Ó?iq×Ei)jKn�j�sEjKÔ
jI{ rIØ�ØEsDkQ��}?�IrDnp{ �®mpi¦kEÒ7ÐI{ rIØ�k�ØEsDkQ�fsEr/npÐIi 6�w�npÐlk�n�ÓWkE}
Ò6sErl}T{�}�npi)rDn&Ó5{ npÐ�npÐIi�oqs�|EiWsEm&�IrDnp{ �KnpÐIi 6�w�ÓWkE}�i)oqjKn�~EÙ
ÏWÐIiW}�npmp�lÒBnp�ImpiRsQtKnpÐIiP6�w�ÓWkE}®npÐIiW}pkQoqi?kE}���i6tMsEmpiEÙ<ÏWÐIi



{ oqjI� i)oqi)rDnpi¦Ñ$}Ti6n�sQt �IÕKi¦Ñgmp�I� i¦}�ÓWkE}\kQrZi6ÕSnpi)rl}T{ sErgsQt
npÐIi�jImpi)|S{ sE�l}�}Ti6n¦Ù�h��Iiqnps½npÐIi){ m\� i)rIØQnpÐl})x�Ó?iqÓ5{ � �&rIsQn
}TÐIs�Ó»npÐIi)oáÐIi)mpiEÙ
Ú¬r:npÐIi���sQnTnpsEo	� i)|Ei)�Px � Ô � i¦kQmprI{ rIØ½ÓWkE}·�l}Ti¦ÑfÙ h��Ii

nps�npÐIi��l}Ti�sQt �IÕKi¦Ñ¿mp�I� i¦})x � Ô � i¦kQmprI{ rIØ½ÓWkE}·�IrlÑKi)m�npÐIi�TØE�I{�ÑIkQrlÒ6ih��sQt&npÐIi�npsEj¿� i)|Ei)��{ rÅnpÐI{�}·Ò)kE}TiEÙ�ÏWÐIi)mpi6tMsEmpiEx
npsEjKÔ¬ÑKs�Ó5r½� i¦kQmprI{ rIØ�ÓWkE}W{ rS|EsE� |Ei¦Ñ�{ r½npÐI{�}�Ò)kE}TiEÙ
�IsEm�Ò)kQjKnp�Imp{ rIØWnpÐIi&j�i)mTtMsEmpo�kQrlÒ6i�sQtSnpÐIi&|Ei)mp�lkQ� { �¦k�np{ sEr

}T�I�!��i¦ÒBn7})xQnpÐIi�jlkQm7kQoqi6npi)m7}�tMsEm&jImpsE�lkQ�I{ � { n�~\o�k�n7Ò7ÐI{ rIØ�{ r
Ò6mpsD}p}�Ô � i)|Ei)�DÒ6sEo��I{ rlk�np{ sEr\Ó?i)mpi?kEÑ����l}�npi¦Ñ�nps�mpi	�li¦ÒBn<npÐIi){ m
npi)rlÑKi)rlÒ6{ i¦}Wnpsqmpi)� ~�oqsEmpi·ÐIi¦k¾|S{ � ~�sEr/npÐIi·npsEj�� i)|Ei)�PÙ
XZY d [ �K�¦� Y Ù ÏWÐIigmpi¦}T�I� n¦x�Ò6sEoqjlkQmp{ rIØÝ|Ei)mp�lkQ� Ô

{ �¦k�np{ sErÝ|K})Ù&rIsZ|Ei)mp�lkQ� { �¦k�np{ sEr®x&{�}�}TÐIs�Ó5rÝ{ r �<{ ØE�Impi �lÙ
���½mp�Irl}�ß¸}T{ o��I��k�npi¦Ñg}T�I�!��i¦ÒBn7}7à�Ó?i)mpiq{ rlÒ6� �lÑKi¦Ñg{ rgi¦kEÒ7Ð
ØEmpsE�Ij®Ù ��rlkQ� sEØEsE�l}�npsgnpÐIiÅkQrlkQ� ~K}T{�}qsQt�npÐIi(ÐS�Io�kQr
ÑIk�n7kIx��~�·�PO��áßMrS�Io���i)m�sQt&ÑK{�}T×K} b |Ei)mp�lkQ� { �¦k�np{ sEr½|K})Ù
rIs½|Ei)mp�lkQ� { �¦k�np{ sEr�àW{ rlÑK{�Ò)k�npi¦Ñ(npÐlk�n·{ rÅnpÐIi�oqsKÑKi)�&ÑIk�n7kIx
npÐIi)mpi\ÓWkE}�� { ×Ei)Ó5{�}Ti�k�}T{ ØErI{ ��Ò)kQrDn�o�kQ{ rÅi6îyi¦ÒBn���i6n�Ó?i)i)r
|Ei)mp�lkQ� { �¦k�np{ sEr:kQrlÑ¿rIs(|Ei)mp�lkQ� { �¦k�np{ sEr�ß 8#Q �>S �I�¾àBx�Ò6sErKÔ
�lmpoq{ rIØ�kQØDkQ{ r/npÐIi�|Ei)mp�lkQ� { �¦k�np{ sEr�i6îyi¦ÒBn�Ó?i\ÑK{�}pÒ6�l}p}Ti¦ÑfÙ
Ú¬r�npÐI{�}�}T{ o��I��k�np{ sEr®xIÓ?i·tM�ImTnpÐIi)m5n7kEÒ7×S� i¦Ñ/npÐIi�Ò)kQjKnp�ImTÔ

{ rIØ�sQtfnpÐIi 
�Ï»ÑIk�n7k�tMmpsEo ��rlÑKi)m7}TsEr¿ß��¦èEèEéDàBxDÓ5ÐI{�Ò7Ð/{ rKÔ
Ò6{�ÑKi)rDn7kQ� � ~�{ rlÒ6� �lÑKi¦ÑqsErI� ~�k·j�sEmTnp{ sErqsQt�npÐIi5npsQn7kQ�Koqs�|Ei¦}
{ r�i¦kEÒ7Ð�Ò)kE}TiEÙ<ÏWÐIi�ÑIk�n7k·Ó?i)mpi5sE�Kn7kQ{ rIi¦Ñ��IrlÑKi)m�npÐIi�}Tj�i6Ô
Ò6{�kQ�E{ rl}�npmp�lÒBnp{ sErl}fnps�}T�I�!��i¦ÒBn7}fnpÐlk�n<i)rlÒ6sE�Im7kQØEi¦Ñ�npÐIi&ØEsDkQ�
mpi¦Ò6�Im7}T{ sErÅkQjIjImpsDkEÒ7Ð$ß¸kE}�i)o���sKÑK{ i¦ÑÅ�S~½npÐIi �IÕKi¦ÑÅmp�I� i¦}
�l}Ti¦Ñ½{ r/npÐIi·npsEj�� i)|Ei)�fsQt ������������� àBÙ
�<{ ØE�Impi¿�Z}TÐIs�Ó�}qnpÐIi¿ÑIk�n7kIÙ¹ÏWÐIi¿Ò6sEoqjlkQmp{�}TsErl}q��i6Ô

n�Ó?i)i)r�npÐIi·ÐS�Io�kQr½kQrlÑ�npÐIi�}T{ o��I��k�np{ sEr½ÑIk�n7k\Ó?i)mpi�jImpi6Ô
}Ti)rDnpi¦Ñ¿tMsEm·npÐIi/Ò)kE}Ti¦}·sQt��Kx<éIx��lx<kQrlÑZ��ÑK{�}T×K})Ù�Ú¬rgnpÐIi
ÑIk�n7kIxlnpÐIi)mpi\{�}�k�mpi)ØE�I��kQm�jlk�nTnpi)mprÅsQt 
�Ïíj�i¦kQ×K})x�Ó5ÐI{�Ò7Ð
kQmpØE�lkQ�I� ~�mpi	�li¦ÒBn5jI��kQrIrI{ rIØ�j�i)mp{ sKÑI}5ÑK�Imp{ rIØ�Ó5ÐI{�Ò7Ð½ØEsDkQ�
mpi¦Ò6�Im7}T{ sErgßMi¦}�n7kQ�I� {�}TÐI{ rIØ�k�}Ti¦æD�Ii)rlÒ6i�sQt�}T�I�IØEsDkQ��}?nps���i
kEÒ)Ò6sEoqjI� {�}TÐIi¦ÑlàRÐlkQjIj�i)rl}\ß¸��rlÑKi)m7}TsEr:�¦èEèEéDàBÙ
��}�ÑKi)oqsErl}�npm7k�npi¦Ñ½�S~ �<{ ØE�Impi��Ixl{ n�{�}�Ò6� i¦kQm�npÐlk�n�npÐIi

mpi¦}Tj�sErl}Ti&np{ oqi¦}�sQtInpÐIiRn�Ó?s·}T{ o��I��k�npi¦Ñ�ØEmpsE�Ijl}�Ó?i)mpiRmpi¦k�Ô
}TsErlkQ�I� ~:Ò6� sD}Tiqnps�npÐIi�ÐS�Io�kQr$ÑIk�n7kZßMÓ5ÐIi)mpi�npÐIi)mpi�ÓWkE}
rIs/ÑK{�}�np{ rlÒBnp{ sEr(��i6n�Ó?i)i)r(|Ei)mp�lkQ� { �¦k�np{ sEr�kQrlÑ�rIs�|Ei)mp�lkQ� Ô
{ �¦k�np{ sEr�àBÙ���� npÐIsE�IØEÐgnpÐIi�o�k�n7Ò7ÐgsQt5��sQnpÐZØEmpsE�Ijl}·Ó?i)mpi
i6ÕIÒ6i)� � i)rDn¦xfnpÐIiqo�k�n7Ò7Ð:��i6n�Ó?i)i)r¿npÐIi�}T{ o��I��k�npi¦Ñ¿|Ei)mp�lkQ� Ô
{ �¦k�np{ sEr½ØEmpsE�Ij�kQrlÑ�npÐIi�ÐS�Io�kQr�ÑIk�n7kqÓ?i)mpi·Ò6� sD}Ti)m¦Ù
ÏWÐI{�}�jlkQmTnp{�Ò6�I��kQm�}T{ o��I��k�np{ sEr¿}TÐIs�Ó�}WnpÐlk�n�npÐIi �������������� tMm7kQoqi)Ó?sEmp×ÖÒ)kQr�kEÒ)Ò6sEoqoqsKÑIk�npi»npm7kEÑK{ np{ sErlkQ��kEÒBÔ

Ò6sE�IrDn7}·sQt?ÐS�Io�kQrgj�i)mTtMsEmpo�kQrlÒ6i�{ r:npÐI{�}�n7kE}T×�ß¸}T�lÒ7ÐZkE}
��rlÑKi)m7}TsErÅ�¦èEèEéIxD��rlÑKi)m7}TsEr�kQrlÑ�ê®i)�I{ i)mpi��¦èEèEëDàBÙ<�(sEmpi6Ô
s�|Ei)m¦xI{ n�i6ÕSnpi)rlÑI}�}T�lÒ7ÐÅkEÒ)Ò6sE�IrDn7}5�S~½{ rlÒ6sEmpj�sEm7k�np{ rIØq{ o�Ô
jI� {�Ò6{ n�jImpsKÒ6i¦}p}Ti¦}�ß¸k�n·npÐIi���sQnTnpsEo3� i)|Ei)�Uà�kE}�Ó?i)� ��kE}�i6ÕSÔ
jI� {�Ò6{ nqjImpsKÒ6i¦}p}Ti¦}�ß¸k�n�npÐIi�npsEj�� i)|Ei)�UàBÙ:ÏWÐIi/mpsE� i/sQt5npÐIi
��sQnTnpsEo�� i)|Ei)�K{ r�npÐI{�}<n7kE}T×/ß¸kQrlÑ�sQnpÐIi)m�ÐI{ ØEÐKÔ � i)|Ei)�KÒ6sEØErI{ Ô
np{ |Ei?}T×S{ � �En7kE}T×K}7àf{�}®npÐlk�n�sQtS�pæD�I{�Ò7×DÔ¬kQrlÑSÔ¬ÑK{ mTn�~!�?mpi¦kEÒBnp{ sErl}
npÐlk�nqo�k¾~g� i¦kEÑgnps:�lkEÑZj�i)mTtMsEmpo�kQrlÒ6i/{ rI{ np{�kQ� � ~ZÑK�Ii/nps
{ rDnpi)mTtMi)mpi)rlÒ6i�Ó5{ npÐZnpsEjKÔ � i)|Ei)�Rmp�I� i6Ô ØE�I{�ÑKi¦Ñ$kEÒBnp{ sErl})x<�I�Kn
o�k¾~\kQ��}Ts�� i¦kEÑ�nps�t¸kE}�npi)m�kQrlÑ\��i6nTnpi)m�j�i)mTtMsEmpo�kQrlÒ6iRØE{ |Ei)r
}T� ��Ò6{ i)rDn5npm7kQ{ rI{ rIØlÙ
ÏWÐIi\kEÒ)Ò6sE�IrDn5sQt�ÐS�Io�kQr 
�ÏOÑIk�n7k�{�}5{ oqj�sEmTn7kQrDn¦xI��i6Ô

Ò)kQ�l}Ti�}T�lÒ7Ð¿kQr¿kEÒ)Ò6sE�IrDn�ÐlkE}���i)i)rÅ|S{ i)Ó?i¦ÑÅkE}5npÐIi�ÐlkQ� � Ô
o�kQmp×ZsQt�kg}T�lÒ)Ò6i¦}p}�tM�I��}T{ o��I��k�np{ sEr®ÙÝä:iÅ}T�lÒ)Ò6i)i¦ÑKi¦Ñ�{ r
}TÐIs�Ó5{ rIØÅnpÐlk�n�npÐIi/n�Ó?sQÔ � i)|Ei)�&tMm7kQoqi)Ó?sEmp×:sQt �������������
Ò)kQr�Ò)kQjKnp�Impi�npÐIi·i¦}p}Ti)rDnp{�kQ�yjlk�nTnpi)mprl}WsQt�npÐIi·ÐS�Io�kQr 
�Ï

.<¥¦£S¢E� ��� ¥¦£0/�1?¥E¶S¥)±®¢E� �¬­Q� - A I N
1?¥�µ¾�p��§S�)ª � 2B�6��� ¥¦£ 3Q¶ 3 3 ( ¶ N 3 IE¶ 5 3 (	- ¶ NhN
4��p��§S�)ª � 2B�6��� ¥¦£ 3Q¶ 3 3 3Q¶ -hN 3Q¶ 5 3 - ¶ T�N
�<{ ØE�Impi �lÜ¿ÏWÐIi�npsEjKÔ¬ÑKs�Ó5râ}T{ o��I��k�np{ sErÝsQtZ6·kQØErIi(kQrlÑ
wSoq{ npÐZß��¦èE�D�EàBÙ

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

9

9.5

10

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

res
pon

se t
ime

 

number of moves

TOH: RESPONSE TIME CURVE (VERBALIZATION group, # of disc = 2)
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TOH: RESPONSE TIME CURVE (VERBALIZATION group, # of disc = 3)
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TOH: RESPONSE TIME CURVE (VERBALIZATION group, # of disc = 3)

CLARION
HUMAN   

0
0.5

1
1.5

2
2.5

3
3.5

4
4.5

5
5.5

6
6.5

7
7.5

8
8.5

9
9.5
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
15

15.5
16

16.5
17

17.5
18

18.5
19

19.5
20

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

res
pon

se t
ime

 

number of moves

TOH: RESPONSE TIME CURVE (VERBALIZATION group, # of disc = 4)
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TOH: RESPONSE TIME CURVE (VERBALIZATION group, # of disc = 4)
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TOH: RESPONSE TIME CURVE (VERBALIZATION group, # of disc = 5)
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TOH: RESPONSE TIME CURVE (VERBALIZATION group, # of disc = 5)
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