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G$HJI"K1LNM�O

PRQTS�U�VNWYXZWTU�[]\1^�_JWTU�V1` ab\Jcedgfih�j
PkfTlTUnmg` V�op\1^�U�VN^�U�aq^b\
PsrtlT_puil�\vm�c�wyx [z` U{fih�j
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~��JM�I��������{�zG}�z�p�t����L���O�KNO���O�M�I"�

� c�UY\�VNWTU�V�\��{���������i��� �g¡���¢�£p¤¥�q¦Y¦Y¦
§ w'^q[�` aqW�VN^b\¨¤�©e�eªN�"«Y©i��¬��q¦q¦Y¦
fTlTU�abV1` c�U�\ ­�®�©eª��v¯ «�°�ªN¯�«q��±p°��Y¦Y¦Y¦
² Wew�` WT³Tx ^b\ ´���µ��v¶"�J·��q¦q¦Y¦
� c�UiU�^qaqV�` ¸e^b\F¹»º½¼¿¾ À
Á�Â l�WTx ` V�S Ã
Ä l�WTU�V1` Å"^�w \ÇÆÉÈ
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ËtI����ÌLN�Í��O�M�I�O�M���O��

Î V�c�_�` a�\1^�U�V)^eU�aY^ÐÏÒÑ�©e«�Ói�)Ôb¶�ª)«�Õ�ª�«Y©�ÖØ×��q¦Y¦q¦q�1ª�«Y©�Ö{Ù�Ú
c�w�ª)«Y©�Ö × ÃFª)«Y©�Ö{Û

Ü ^�wy_ÝÏÝ°"Þ"�ßÔbª�������Õ�ª)«Y©�Ö × �q¦Y¦Y¦q��ª)«Y©�Ö Ù Ú
c�w�Ôq���ßàYª)¶T��ª�c�w�á�¶T©���¶�·bâ�«

Á�ã ä�ã å ¤�©e�eªN�"«Y©�Õy�{���������i������æv�)Ôq�"¶T©eÓTçv��«�¯��)���ß��«�¶T©eªNÚ
¬ÐÕy¯ «Y����ªN�ßÕy¯�«�°�ª)¯ «q��±p°�Õyæv�)Ôq��¶i©eÓ�Ú�Ú1�b¯ «Y����ªN�ßÕy¯ «�°�ªN¯�«Y��±p°�Õ����y���"���i�"��ÚNÚ�Ú
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éê���ìë�KNOß�»��O�M�I�O�M���O��

� c�_puTx ^�XZ\1^�U�V)^eU�aY^b\JWew'^í_JW�[T^�d)w c�_îW�V)c�_�` ap\1^�U�VN^�U�aq^b\nlY\b` U ä abc�UTU�^qabV1` ¸i^b\
¼�­��R­ × ¹�­ Û �ï­ × º{­ Û �R­ × ¾ð­ Û �R­ × Àñ­ Û

Á�ã ä�ã ­��)·qâ'�y����Õy�{���������i��� �Næv�)Ôq��¶i©eÓ�Ú{¾ò­��N·bâ'������Õ�æJ�)Ôq�"¶T©eÓ����{���������i����Ú
¬pÕ)ói�b¡iÚ�ºõôpÕNói��¡TÚ
¬pÕ)ói�b¡iÚ�¹{¼�¬pÕNóe�b¡TÚ
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÷¥ø HvI"ùúLNM�û ø ��I�üe� ø�ý O ø KN��þ�L��

Q�^�U�VN^�U�aq^b\�Wew'^�V�wyl�^�mv` V1oÿw'^b\que^YabV�V)c]W]_vc�[i^ex WTU�[]WTU]` UYVN^�wyuew'^bVNW�V1` c�U
� c�[T^�x�abc�U�VNWi` U�\Jc�³��N^qabV)\vWTU�[�w ^ex W�V1` c�U�\�WT_vc�U ä V�o�^�_
� U�V)^ew�uew'^qV)W�V1` c�U¥\que^qa�` Å"^b\pw'^bd�^�w'^�U�V)\vd�c�w

�����
	���
�����	���������� 	�� c�³��N^qabV)\
������� �!��
"���#	������$�"� 	%� w ^ex W�V1` c�U�\
&$' �(�)�*�*���+	����,���"� 	%� d)lTU�abV1` c�U�WTx�w'^�x W�V1` c�U�\

Î UZW�V)c�_�` a�\1^�U�VN^�U�aq^vÑ�©e«�ÓT��Ôq¶�ª�«�Õ�ª)«Y©�Ö × �Y¦q¦Y¦q�1ª)«Y©�Ö Ù Úg` \�V�wyl�^
` -ØV�o�^�c�³��)^qabV)\ w ^bd�^�wyw'^q[ÿV�c{³bSZª)«Y©�Ö × �q¦Y¦q¦Y��ª)«Y©�Ö Ù
Wew'^n` UíV�o�^Zw'^ex W�V1` c�U w'^�d�^�wyw'^q[zV)cz³bSJÑ�©e«�ÓT�)Ôb¶�ª)«
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� � ý O�KN�$��� ø �zG}�z���{�v���ìë�K)O

objects

relations: sets of tuples of objects

< < < <{ , , , , . .. {
functional relations: all tuples of objects + "value" object

< < < <{ , , , , . .. {
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� MpL���O ø ����K��vHJ��M�I�L�ûn����I�LN��M

Æ	��á�¶T©��)¶�·bâ�«�à�
��yàY«Y��ª)«Y��Ôq«


Á ¸e^�w SYc�U�^pW�V���^�w��b^�x ^�Sÿ` \g\b_JWiw V��
Æg´��JªbÕ�´ß��¤p«Y©���«�â�«Yµ"Ú{¾ò­ßÖ�¶T©eª�Õ�´�Ú
Æg´�� ` \v^ Â li` ¸eWTx ^�U�VgV)c¥V�o�^�aqc�U���lTU�aqV�` c�U ced�` UY\�VNWTU�V�` W�V1` c�U�\ ced��

��ª�Õy�{���������i������¤p«Y©���«�â�«Yµ"Ú�¾¿­�Ö{¶T©eªbÕy�{���������i����Ú
¹���ª�Õyæv�)Ôq��¶i©eÓ���¤p«Y©���«�â�«Yµ"Ú{¾ò­�Ö{¶T©eªbÕ�æv�)Ôq��¶T©eÓ�Ú
¹���ª�Õy¤p«Y©���«�â�«Yµ��b¤p«Y©���«�â�«Yµ"Ú{¾ò­�Ö{¶T©eªbÕ�¤p«Y©���«�â�«Yµ"Ú
¹Ì¦Y¦Y¦

Ü S�ui` aqWTx x S å ¾ ` \gV1o�^Z_JWi` Uíaqc�UiU�^qaqV�` ¸e^�mv` V�onÆ ã
� c�_p_Jc�Uÿ_�` \NVNW��b^��glY\b` U ä ¹tW�\�V�o�^Z_JWi` Uíabc�UTU�^qabV1` ¸e^�mg` V�opÆ��
Æg´���ª�Õ�´ß�b¤p«Y©���«�â�«Yµ"Ú�¹{­�Ö{¶T©eª�Õ�´�Ú

_J^qWTU�\�� Á ¸e^ew S�c�U�^í` \gW�V���^�w��b^�x ^�S]WTU�[]^b¸e^�w SYc�U�^n` \�\q_JWew V� 
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�{��L��TI�O�M�I�L)��K!�gH�� M�I�L�ûp����I�L)��M

È"��á�¶T©��)¶�·bâ�«�à�
��yàY«Y��ª)«Y��Ôq«


Q�c�_J^bc�U�^pW�VgQ�VNWTUYd�c�w'[{` \�\q_JWew V��
È ´��JªbÕ�´ß�b­�ª)¶i��°���©eÓ�Ú�¹z­�Ö�¶i©eªbÕ�´�Ú
È ´�� ` \v^ Â li` ¸eWTx ^�U�VgV)c¥V�o�^�[�` \ ��lTU�aqV�` c�U ced�` UY\�VNWTU�V�` W�V1` c�U�\ ced��

��ª�Õy�{���������i�����b­�ª�¶T�ß°���©eÓ�Ú�¹�­�Ö{¶T©eªbÕ��{���������i����Ú
º���ª�Õyæv�)Ôq��¶i©eÓ��b­�ª)¶T�ß°���©eÓ�Ú�¹z­�Ö�¶i©eªbÕyæv�)Ôq�"¶T©eÓ�Ú
º���ª�Õ�­�ª�¶T�ß°���©eÓ"�q­�ª)¶T�ß°���©eÓ�Ú�¹{­ßÖ�¶T©eª�Õ�­�ª)¶i�ß°���©eÓ�Ú
ºÌ¦Y¦Y¦

Ü S�ui` aqWTx x S å ¹$` \�V�o�^Z_JWi` UZabc�UTU�^qabV1` ¸e^pmv` V1o¥È ã
� c�_p_Jc�Uÿ_�` \NVNW��b^��glY\b` U ä ¾ W�\gV�o�^í_JWi` U¥abc�UTU�^qabV1` ¸e^�mv` V1o]È#�
È ´���ª�Õ�´ß�q­�ª)¶T�ß°���©eÓ�Ú{¾¿­�Ö{¶T©eªbÕ�´�Ú

` \gV1wyl�^í` d�V1o�^�w'^í` \gWTUYSYc�U�^�mJo�cÿ` \�U�ciVgW�V�Q�VNWTUqd�c�w'[%$
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& ø ��ëpO ø I�LNO��t�����vHJ��M�I�L�ûpO ø �

Æg´ Ægµ ` \gV1o�^�\1WT_J^pW�\�ÆvµÐÆv´('�mJoYS )�)�*
È ´ÌÈ µ ` \gV1o�^�\1WT_J^pW�\JÈ�µ È�´('�mJoYS )�)�*
È ´ Ægµ ` \�UYciV V�o�^�\�WT_J^pW�\�Ægµ È�´
È ´ Ægµ ¯���á�«�àTÕ�´ß�Nµ"Ú
� Ü o�^�w'^í` \gW]ui^�w \Nc�UímJoYc{x ce¸e^b\g^b¸e^�w SYc�U�^í` UnV�o�^�m�c�wyx [� 
Ægµ È�´Ì¯���á�«�àTÕ�´ß�Nµ"Ú
� Á ¸e^�w SYc�U�^í` UnV�o�^�m c�w�x [z` \�x ce¸e^Y[{³bSZW�VJx ^qW�\NV�c�U�^íui^�w \�c�U� 
Ä l�WTU�V�` Å"^�w�[�l�WTx ` V�S ��^YW�a�oíaYWTU]³i^p^�X�uew'^b\�\1^q[�lY\b` U ä V�o�^pceV�o�^�w
Æg´ì¯��+��«�àTÕ�´ß�-,�Ôq«�£�©e«�¶iÖØÚ ¼�È ´Ì¼�¯��+��«�àTÕ�´ß�.,�Ôb«e£�©e«�¶iÖØÚ
È ´ì¯��+��«�àTÕ�´ß�1¤�©e�eÔqÔb�iâ'��Ú ¼�Æg´Ì¼�¯�����«�àTÕ�´ß��¤�©e�eÔbÔq�iâ'��Ú
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�JH�M10FL�I"ù½��O�M�I�O�M���O��

�ßw ciV�o�^�w \JWew'^�\b` ³ix ` U ä \
ã
��Q�` ³Tx ` U ä  {` \pw'^32�^bXT` ¸e^
ã
hvU�^�4 \p_vciV1o�^�w ` \�c�U�^�4 \gd�^�_JWTx ^¥u�Wiw'^�U�V
ã
Î Å�w \NV�abc�l�\b` Uÿ` \vWía�oi` x []ced�Wÿu�Wew'^�U�V�4 \g\b` ³Tx ` U ä
ã
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ã
Æg´ß�1µ ¤�©e�eªN�"«Y©�Õ�´ß��µ"ÚÉÀñ­��N·bâ'������Õ�´ß�)µ"Ú ã
ã
Æg´ß�1µ ­��)·qâ'������Õ'´��)µ"ÚÉÀ ­��N·bâ'������Õ'µ��N´�Ú
ã
Æg´ß�1µ65Ð�eªN�"«Y©�Õ�´ß��µ�ÚÉÀ Õ87�«YÖ�¶�â�«�Õ'´�Ú�¶T��Ó9��¶T©e«Y��ªbÕ'´���µ"ÚNÚ
ã
Æg´ß�1µ�7J��©iàYªN£���Þ�àq��� Õ�´ß��µ"ÚÉÀ È�Ñ��yÑ�à:��¶T©e«Y��ªbÕ Ñ��1´�Ú�¹�­ß�N·qâ'�y����Õ Ñ�ài��Ñ�Úß¹
��¶i©e«���ª�Õ Ñ�ài�1µ"Ú
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� �gH���K1L)Ie�

ª�«Y©�Ö × ÃFª)«Y©�Ö�Û�` \gV�wyl�^ZliU�[T^�w�W ä ` ¸e^eUZ` U�V)^ew�uew'^qV)W�V1` c�U
` d WTU�[¥c�UTx S]` d ª)«Y©�Ö × WTU�[ÿª�«Y©�Ö�Ûvw'^bd�^�w�V�c¥V�o�^�\�WT_J^�c�³��N^qabV
Á�ã ä�ã å óJÃ�¡íWTU�[¥Æg´ � Õ�­�®�©eª�Õ�´�Ú��q­�®�©eªbÕ'´�ÚNÚ�Ã}´ØWew'^�\1W�V�` \)Å"WT³Tx ^

¡pÃ�¡¥` \�¸eWTx ` [
Á�ã ä�ã å [T^�Å�Ui` V1` c�UZced '�d)lix x *v­��)·qâ'�����z` UíVN^�wy_v\gced���¶T©e«Y��ª �
Æg´���µ ­��N·bâ'������Õ'´��)µ"ÚÉÀ�� ¼�Õ�´pÃ�µ"Ú�¹�È Öê�1°Ì¼�Õ'ÖîÃÉ°�Ú�¹
��¶T©e«Y��ªbÕ�ÖÉ��´�Ú�¹ ��¶T©e«Y��ªbÕy°"��´�Ú�¹ ��¶i©e«���ª�Õ�Öê��µ�Úß¹ ��¶T©e«Y��ªbÕy°"�1µ"Ú��
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� M�I�O ø ����I�L�MJþ�0FL)I�ù �ÿG}���î� �

Q�lTuTu�ci\1^nWpmvlT_puTl�\
	ym c�wyx []W ä ^�U�VJ` \pl�\�` U ä WTUzfih�j�� �
WTU�[�ui^�w'aq^�` ¸e^b\JWn\q_J^�x x�WTU�[ÿW¥³ew'^Y^�
q^!'�³TlYV�U�c ä x ` V)VN^�w8*�W�V�ª�Ã�� �
�  ���� Õ��Ø¤¥� ��«Y©eÔb«1Ñ"ªbÕ�� ­�Ö{«�â�â)�1¤�©e«�«��i«T��������«������iÚ�Ú
����� Õ��õ¤¥�YÈ�¶ ��Ôbª�������Õ�¶����TÚ�Ú
� ã ^ ã å [ec�^b\vV�o�^ � �É^�U�VNWi` x"WTUqSÿu�Wew V1` a�lTx Wew W�abV1` c�U�\JW�V�ª�Ã���)
Î U�\Nm�^�w��"!n«�ài�$#�¶�%i­��"�e�eª'& ( \blT³�\�V�` V�lYV1` c�U '�³e` U�[�` U ä x ` \�V.*
) ` ¸e^�UZWn\�^eUYVN^�U�aq^Z­tWTU�[ÿWn\qlT³�\NV1` V1l�V1` c�U+* å
­,*Ø[T^�U�ciVN^b\vV1o�^Zw'^b\qlTx V�ced�uix l äiä ` U ä * ` U�V)cÿ­.-�^ ã ä�ã å
­êÃ�­�Ö{¶T©eª)«Y©�Õ'´���µ"Ú
*{Ã/#Y´0%21{�Nâ�â�¶i©�µ��Nµ3%e¤��Nâ�â4&
­,*�Ã�­�Ö{¶T©eª)«Y©�Õ�1{�Nâ�â�¶i©�µ��1¤��Nâ�âyÚ
����� Õ65 7n��8�Úvw'^bV�lTw�U�\J\Nc�_J^:9�WTx x�*õ\ql�a�oíV1o�W�Vv�õ¤<; Ã�­"*
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�îMJ��0FK)O ý þ�O>=J����O ��� ø I"ùJO60}H��ìë�H�� 0 � ø K ý

� § ^�w'aq^�u�V1` c�U� 
ÆJ·��N����ª ��«Y©eÔb«1Ñ"ªbÕ'� ­�Ö{«�â�â)�1·��)������ª�Ú{¾ò­�Ö{«�â�ªbÕ�ªNÚ
ÆJài��·���ª ��«Y©eÔq«1Ñ"ª�Õ'� ài�b·��'?pâ'�)ª)ª�«Y©:�)��ª�Úz¾ �Jª@?��iâ�Ó�Õ�ª�Ú
A ^ 2�^bX �ßÆJª �Jª@?��iâ�Ó�Õ�ª�Úz¾ �JÔqªy�)��� Õ�?�©e¶�·���ª�Ú
A ^ 2�^bXnmg` V�oZ` U�V)^ew�U�WTx"\NVNW�VN^ ��[ic¥m�^no�WY¸e^�V�o�^ ä c�x []WTx w'^qW�[eS�)
Ævª ��ª
?��iâ�Ó�Õ�ªNÚ�¹z¼,1��iâ�ÓT������Õ6?��iâ�Ó��)ª�Ú{¾ �JÔqªy�)��� Õ�?�©e¶�·���ª�Ú
1��iâ�Ói������Õ�?��iâ�Ó���ª�Ú�aqWTUTU�ciVJ³i^�c�³�\�^ew ¸e^q[

¾ �b^q^�ui` U ä V�w'W�a��pced�a�o�WTU ä ^Z` \g^q\N\1^�U�V1` WTx
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B O ý H���LNMJþÌù�L ý�ý O�M½ë ø ��ëpO ø I�L)O��

§ w c�ui^�w V1` ^q\Jced�x c�aqW�V1` c�U�\ �
ÆJâ)��ª ��ªbÕ �g��«Y��ª��1â)��ªNÚß¹{­�Ö{«�â�ªbÕ�ªNÚ{¾ò­ßÖ�«�â�â'µ�Õ�âyÚ
ÆJâ)��ª ��ªbÕ �g��«Y��ª��1â)��ªNÚß¹z¤�©e«�«��i«�Õ�ªNÚõ¾k¤�©e«�«2��µ�ÕyâyÚ
Q Â l�Wew'^b\vWiw ^Z³ew'^Y^�
�SÿU�^qWew�W]ui` V��
C ` W ä U�ci\�V�` a wylTx ^�D�` UYd�^ew�aYWTlY\1^�d)w c�_ ^�-�^YabV

Ævµ ¤�©e«�«��eµ�Õ'µ"Úõ¾òÈ ´��J�)ªbÕ'´�Ú�¹ ��Ó
Ei¶�Ôb«Y�ßª�Õ�´ß�1µ"Ú
� WTlY\1WTx wylTx ^�D�` UYdy^�w ^�-�^YabV�d)w c�_ aqWTl�\1^

Æv´ß��µ6����ªbÕ�´�Ú�¹ �JÓ
ET¶TÔq«Y��ªbÕ'´���µ"Ú{¾¿¤�©e«�«��eµ�Õ�µ"Ú
F ^�` V�o�^ew�ced�V�o�^b\�^Z` \vaqc�_puix ^bVN^�DF^ ã ä�ã å V�o�^paqWTl�\1WTx�wylTx ^n[ic�^b\qU 4 V�\1WbSnmJo�^qV1o�^�w
\ Â l�Wew'^b\�dyWew�Wqm WqSpd)w c�_ ui` V)\vaqWTUÿ³i^Z³ew ^Y^�
�S
C ^�Å�Ui` V1` c�U d�c�wßV�o�^p¤�©e«�«���µØuew'^q[�` aYW�V)^��

Ævµ ¤�©e«�«��eµ�Õ'µ"Ú À�� È�´��J�)ª�Õ�´�Úß¹ �JÓ@Ei¶�Ôb«Y��ªbÕ�´ß�1µ"Ú6�
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�ÍO�O�ë�L�MJþ I ø ���HG ������ùJ��MJþ�O

f�W�abV)\�oYc�x [z` Uí\�` V�l�W�V1` c�U�\ å w'W�V�o�^ew�V�o�WTUí^qV)^ewyU�WTx x S
Á�ã ä�ã å 1õ�iâ�Ói������Õ�?��iâ�Ó"�@�{��I�ÚJw'W�V�o�^ewßV�o�WTU���l�\NVJ1��iâ�ÓT�y����Õ�?��iâ�Ó�Ú
Q"` V1l�W�V1` c�U¥aqWTx a�lTx l�\ ` \�c�U�^�m�WbSpV)c{w'^�uew'^b\1^�U�Vga�o�WTU ä ^Z` U{fTh�j �

Î [T[i\vWn\�` V�l�W�V�` c�U¥Wew ä lT_J^�U�V�V�c]^qW�aeo]U�c�U�	)^bVN^�wyU�W�x�uew'^q[�` aqW�VN^
Á�ã ä�ã å �{��I ` UK1��iâ�Ói������Õ�?��iâ�Ó��
�{��IpÚ�[T^�U�ciVN^b\JWn\b` V�l�W�V1` c�U

Q"` V1l�W�V1` c�U�\JWiw'^pabc�UiU�^YabVN^q[�³bSnV�o�^næJ«�àqÞ�â�ª�d)lTU�abV1` c�U
æJ«�àqÞ�â�ªbÕ�¶"�bà�Úg` \�V�o�^�\�` V�l�W�V1` c�UíV�o�W�VJw'^b\qlTx V)\�dNw c�_ [ic�` U ä ¶z` \Jà

PIT

PIT

PIT

Gold

PIT

PIT

PIT

Gold

S0

Forward

S1
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B O���� ø L�=�LNM�þ�� ��I�LN��M�� �

� Á -�^qaqV� ]WYXT` c�_JD}[T^b\1a�w�` ³i^ía�o�WTU ä ^b\J[�l�^�V)c¥W�abV1` c�U
ÆJà �Jª@?��iâ�Ó�Õyà�Ú{¾L1��iâ�ÓT������Õ6?p�eâ�Ó��NæJ«�àqÞ�â�ªbÕ�?�©e¶�·��bà�Ú�Ú
�1f�w'WT_J^� ]WYXT` c�_JDF[T^b\1a�w�` ³i^]U�c�U�	)aeo�WTU ä ^b\ [�l�^�V)c]W�abV1` c�U
ÆJàM1�¶Tá�« �J©�©e��IíÕyà�Ú{¾N1�¶Tá�« �J©�©e��IíÕyæJ«�àqÞ�â�ªbÕ�?�©e¶�·���à�Ú�Ú
fTw'WT_J^Zuew c�³Tx ^�_ ��Å�U�[ÿWTUZ^�x ^ ä WTU�V�m�WbSnV)czo�WTU�[�x ^¥U�c�U�	)a�o�WTU ä ^

'�W�*vw'^�uew'^b\1^�U�VNW�V�` c�U:D}WY¸�c�` []d)w'WT_J^pWYX�` c�_v\
'�³
*�` UYd�^�w'^�U�aq^�DFWY¸�c�` []w'^�ue^YW�V)^Y[ ��abc�ubS:	�c�¸i^�w \- JV)c	�b^q^�ugV�w'W�a���ced�\NVNW�VN^

Ä l�WTx ` Å"aqW�V1` c�Uzuew c�³Tx ^e_ �vV�wyl�^¥[i^q\�a�w�` u�V�` c�U�\nc�dJw'^qWTx�W�aqV�` c�U�\¥w'^ Â le` w'^]^eU�[�x ^b\�\
aqWY¸e^qW�V)\
D$mJo�W�VJ` d ä c�x [{` \g\bx ` uTui^�w S]c�w U�Wi` x ^Y[ÿ[ic�mJUpc�w ¦Y¦Y¦
A WT_p` Å"aqW�V1` c�U{uew c�³Tx ^�_ ��w'^qWTxqW�abV1` c�U�\ o�WY¸e^�_JWTUYS�\1^qabc�U�[TWew Svabc�UY\1^ Â l�^�U�aq^b\@D
mvo�W�V�WT³�c�l�VgV1o�^p[�l�\NV�c�UnV�o�^ ä c�x [ å m�^qWiwßWTU�[]VN^qWewßc�U ä x ce¸e^b\ å ¦q¦q¦
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B O���� ø L�=�LNMJþ�����I�L)��M�� ���

Q�l�aqaq^q\N\�c�w 	�\NVNW�VN^pWYXT` c�_v\ \Nc�x ¸e^�V�o�^Zw ^euew'^b\�^eUYVNW�V1` c�UeWTx�d)w'WT_J^¥uew c�³Tx ^e_
Á W�a�oZWYXT` c�_ ` \ ��WT³ec�lYV+ ÿW]uew ^Y[�` aqW�VN^ '�UYciV�WTUZW�abV1` c�Uÿue^�w�\1^ * �
§ V�wyl�^pWYd�V)^ew m�Wew'[i\kÀ � WTUnW�aqV�` c�Uÿ_JW�[T^ § V�wyl�^

º § V�wyl�^pWTx w'^qW�[eS¥WTU�[�U�c]W�abV1` c�Uÿ_JW�[T^ § d�WTx \�^��
f�c�w�o�c�x [�` U ä V�o�^ ä c�x [ �
Æv¶���àM1��iâ�ÓT������Õ6?��iâ�Ó��)æJ«eàqÞ�â�ªbÕ�¶��bà�Ú�ÚÉÀ
� Õ�¶gÃ ?�©e¶�·�¹ �Jª@?��iâ�Ó�Õyà�Ú�Ú
ºØÕ�1��iâ�ÓT�y����Õ�?��iâ�Ó��)à�Ú�¹z¶ �Ã æJ«�â�«�¶�àY«eÚ��
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� � GvL�MJþÌë�KN� M��

� Ui` V1` WTx"abc�U�[�` V1` c�Uz` U � ���
�JªbÕ8�g��«Y��ª��:� ói�qó��)��­���Ú
�JªbÕ�?��iâ�Ó"�:� ói�1¡:����­ � Ú

Ä l�^�w S � � ��� Õy�õ¤¥�bÈ�àM1õ�iâ�Ói������Õ�?��iâ�Ó"�Nà�Ú�Ú
` ã ^ ã å ` Unmvo�W�V�\�` V�l�W�V�` c�Uímv` x x � ³e^Zo�c�x [�` U ä V�o�^ ä c�x [9)

Î U�\Nm�^�w�� #�à�%eæJ«�àqÞ�â�ªbÕ6?�©e¶�·��bæ�«�àqÞ�â�ªbÕ87���©�IJ¶T©eÓ"�q­��1Ú�Ú'&
` ã ^ ã å�ä cZd�c�w m�Wew'[]WTU�[¥V�o�^�U ä w'WT³íV�o�^ ä c�x [

Ü oi` \ZW�\N\qlT_J^b\íV1o�W�VpV�o�^ÿW ä ^eUYVZ` \¥` U�VN^�w'^b\�VN^q[ ` Uêuix WTU�\Z\NVNWew V1` U ä W�Ví­��íWTU�[
V1o�W�VJ­��g` \�V�o�^�c�UTx Sí\b` V�l�W�V1` c�U][i^q\�aew�` ³i^q[�` UnV�o�^K� �
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� � GJLNMJþÌë�KN��M����ÉË =pOßI�I�O ø 0 �ß�

A ^euew'^b\�^eUYV�uTx WTU�\ W�\gW�abV1` c�Uí\1^ Â l�^eU�aq^b\K� ¶�×1��¶ Û �Y¦q¦q¦Y�1¶iÙ��
��â�¶i��æJ«�àqÞ�â�ªbÕ Ñ���à�Úg` \�V�o�^íw'^b\qlix Vgc�d�^bXe^qa�l�V1` U ä Ñõ` U¥à
Ü o�^�UíV�o�^ Â l�^�w S � ��� Õy�õ¤¥�qÈ�Ñ 1��iâ�ÓT������Õ6?��iâ�Ó��+�pâ�¶i��æJ«�àqÞ�â�ªbÕ Ñ��b­��1ÚNÚ�Ú
o�W�\vV�o�^�\�c�x l�V1` c�U�#1Ñ %�� 7���©�IJ¶T©eÓ���?�©e¶�·���&
C ^�Å�Ui` V1` c�U¥ced���â�¶T�ßæJ«�àqÞ�â�ª�` UnVN^�wy_v\vced æJ«�àqÞ�â'ª �
ÆJà:��â�¶T�ßæJ«�àqÞ�â�ª�Õ'� �)��à�Ú Ã à
Æv¶��yÑ���à:��â�¶T�ßæJ«�àqÞ�â�ª�Õ'� ¶0; Ñ ���bà�Ú�Ã ��â�¶T�ßæJ«�àqÞ�â�ª�Õ Ñ���æJ«�àqÞ�â�ªbÕ�¶���à�Ú�Ú

§ x WTUTUi` U ä \)S�\�VN^�_v\ Wew'^�\que^Ya�` WTx 	1uTlTwyuici\�^nw'^qW�\Nc�U�^�w \�[T^b\�` ä U�^q[íV)cn[ecpV�oi` \�V�S�ui^
c�d�` UYd�^�w'^�U�aq^]_vc�w'^�^��Za�` ^�U�V�x SZV�o�WTUZW ä ^�U�^ew WTx 	1uTliwyuici\�^]w'^qW�\�c�U�^�w
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~gH��ì��� ø �

f�` w \�V4	�c�w'[i^ew�x c ä ` a��
� c�³��N^qabV)\vWTU�[�w'^�x W�V1` c�UY\�Wew'^�\�^e_JWTU�V�` a]uew�` _�` V�` ¸e^b\
� \)S�U�VNWYX ��aqc�UY\�VNWTUYV)\ å d)lTU�abV1` c�U�\ å uew'^q[�` aqW�VN^b\ å ^ Â l�WTx ` V�S å�Â l�WTUYV1` Å�^ew \

� U�a�w'^qW�\1^q[ÿ^bX�uew'^b\N\b` ¸e^Zu�c�m�^�w���\bl��¥a�` ^�U�V�V)c][T^�Å�U�^�mJlT_puTl�\�m c�wyx [
Q"` V1l�W�V1` c�U¥aqWTx a�lTx l�\ �

� abc�Uq¸i^�U�V�` c�U�\gd�c�w�[T^b\�aew�` ³i` U ä W�abV1` c�U�\JWTU�[ÿa�o�WTU ä ^í` U{fih�j
� aqWTUpd�c�w�_nlix W�VN^¥uix WTUTUi` U ä W�\�` Uqd�^ew'^�U�aq^nc�UnWn\b` V�l�W�V1` c�U]aqWTx aelix l�\�� �
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