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Echantillon U (ppm) Th (ppb) (234U/238U) (238U/232Th) (230Th/232Th) (230Th/238U) (234U/232Th) (230Th/234U)

Os 1 0.720 (03) 1036 (2) 1.1961 (23)   2.162 (10)     3.000 (12) 1.3877 (83)     2.586 (13) 1.1602 (73)
Os 2 1.380 (03)   866 (1) 1.1797 (19)   4.959 (14)     6.399 (31) 1.2905 (72)     5.850 (19) 1.0939 (64)
Os 3 2.774 (09)   801 (5) 1.1646 (46) 10.783 (78)   13.222 (57) 1.2262 (103)   12.557 (103) 1.0529 (98)
Os 4 1.206 (07)   513 (1) 1.1893 (34)   7.314 (41)     9.389 (43) 1.2836 (93)     8.699 (55) 1.0792 (84)
Os 5 1.930 (07)   526 (1) 1.1268 (23) 11.431 (47)   13.526 (53) 1.1833 (68)   12.880 (60) 1.0501 (64)
Os 6 3.456 (11)   317 (1) 1.1233 (26) 33.92 (14)   39.27 (20) 1.1577 (75)   38.100 (177) 1.0306 (71)
Sp 1 0.935 (02)   136.0 (2) 1.6273 (35) 21.41 (07)   27.29 (10) 1.2749 (62)   34.838 (131) 0.7834 (42)
Sp 2 1.521 (03)     50.1 (3) 1.6127 (47) 94.61 (55) 147.27 (58) 1.5566 (110) 152.58 (1.00) 0.9652 (74)
Sp 3 1.555 (06)     57.4 (5) 1.6264 (33) 84.34 (81) 104.30 (64) 1.2367 (142) 137.17 (1.35) 0.7604 (88)
Sp 4 1.549 (07)     99.1 (3) 1.6088 (43) 48.68 (25)   59.39 (28) 1.2200 (86)   78.31 (46) 0.7583 (57)


������������
��������������� ����!����#"$����%&���'��!)(*!��)+,�-�'�.!��/"$01���*"32/�-��%1�4�15	6�7�8'9':1; <&">=��'��%�?@9�7�A B�9�C)C�:1; D�E#=�".F����)��"���G,�������.�H��!��*�.!��4"$���I��FJ�	����"K�#%*!�L*!M�H"
���-�@LN!�(*���1�*"O�

σ
�ñ-ò5÷ ��ô�÷xý�ó_ûKýÉù�ò5÷?õ3ô(ýwó û�öxöwò5ó¢ý_õ�ø#P û �(ýDù��aù ý�= ��ô õ ü�ó9= õ-õ ü�óB��ô õ ��ò�?5üaù��C��ô õ3ø�P Q9õ ý�óQô�û $KQ9õ9&Mô�ý)�7ô(ýDùÅ÷wô(�C�ÅûM$9�Rö)&��(E�ô õ3ù³÷ ��ô�ó ý�ù³ý�üaø�ô õ-õ ü�ó

��ô õ3ø�ô�ó ÷�ù�L�óQô®õ�ø.= ��ù �Lû*��ô õ-õ�ò5÷5ý?ø�ò5÷x÷)=Kô õ3ô�÷Lø�ò®ü²ÿ>��ô4= ��û®ó ý6�Åý<�5ö?ô �

� Z ��b?oYe�cÅp�o9hxv.|�|M]Qo�^Re7o5o�]�q3v
Z � Z � Z � � å�íDì ������� �
� æ��aê ��� ê�ë

¬N`�i�bwb�q3Ã-p	`Mb�Ã	q.e�iLo�`�bacDcQoL|MbaÃ(]Dv�b�oYp	i�h�]�¨3`?pNcD]Dv�b�o9q1v ���4R �f« ����� ¬N`f� ����� ¬�`?« ����� ¬N`~havM| ����� ��« �
��� ¬N`
� ����� ¬�`?« ����� ¬N`'|M]Dhx¨Mi�ha�'o�Ï �
�MÐ�Ó�·$]¢¨ Z �MÔ Z ¬N`Mbxi�b�]Qo�v.qÕ^acDbah�i�bx¥Ms�c hav�hRp	]�q1v'Ã	qMiCp	`Mb�Ãrha^RpNp	`.hRp�p	`.b�Ã	q�e�iQp	`
s�qM]¢v?p�sMcDq�p�o¦q.e[p�qMÃCp	`.b°c¢]Dv�byo Z3î q�¶�bR��bxi�lNhx¨�byo"^ahxv/oYp	] c_c�g�b¡^ahac ^xe�c_hRprba|HªL�����TSÎ��Ê�µ�|Mbxi�]���ba|ÖÃQi�q3�
���*R �ShxvM|H�����US���ÊMµ�ÃQi�q3� ����� � Z ¬N`Mb?o�b~hx¨�byo¦hxi�b�]_|3b�vypr]D^ahacNhavM|�hxi�b°o	e�sMs�qTo�ba|¯prq�|MhRprb;p	`.b~bxvM|�q1Ã
p	`Mb�bahxi�c�µ~��p	i�hxsMs�]Dv�¨�l-hfÃ	b5¶�p	`Mq�e7o�havM|�µ1bahxi®o�c h5prbxi�p	`.hxv�p	`Mb�|Mb?hRp	`¡q1Ã7p	`Mbf�~q�c c�e7o�^~Ï®��©MÐ Z ¬N`Mb�o�`�bacDcYo
¶�q.e�cD|°g�b�p	`ye$o�h�Ã(b5¶�ÊMµ�q3c�|MbxiCp	`Mhav~p	`Mb;�Æba�°]_hav°ë � ì�ë5ê°ëRå�æ5í��?å¢ç/Ï ����Ð Z ����� ��« ���
R �=ha^Rp	]���]Åp	µ'i�h5p	]DqToÆhxi�b
^aqM��s�hxi�hxg�c_b�Ã	i�q3�SqMvMb'o�`Mbac c7prqÖhxvMqyp	`.bxi¦Ó(¬9hRg�c_b��MÔ Z ¬�`.b�hx�1bxi�hx¨�b°]DvM]Åpr]_h{c$i�b?^ahac_^Re-c_hRprbw|±i�h5p	]DqÖ]�o~� Z �Ml
^acDbahxi�cDµ�`M]�¨3`�b�iCp	`Mhxv~p	`Mb�o�bahR¶�hRprbxiC�1hac�e�b¡Ï®���MÐ Z ¬�`[]Qo�`M]¢¨�`Mc¢µ ���
� �~�rbxv�i�]_^a`Mba|�e�i�havM]�e��=�1bxi(µ¡sMi�q.g1hxg�c¢µ
]Dv�|1]_^ah5prbyo�¨Mi�q�e�vM|y¶�hRprbxi�^{]Éi�^Re�c h5p(]DqMv2Ï_��©MÐ Z ��bw^ahac ^5e-c_hxprba|�]DvM]Åpr] hac ����� ¬�`?« ����� ¬�`ãha^Rpr]���]³pYµãi�hRp	]Dq-o~hxi�bÑ£



�

Ó .(����£ ./|M]Dhx¨Mi�ha�~Ô/havM|�£ Z £FÓ .(���"�
./|M]Dhx¨Mi�h{�~Ô�l~�fe�^a`�`M]D¨3`.bxiÕp	`Mh�vÍp	`MbHe�sMs�bxi/^aqMvypr]DvMbavyprhac~^xi	e7oYp
hR�1bxi�hx¨�bf��hac�e�b�Ó�ÃrbahRpQe�ir]¢v[¨�h�o�b?^Re-c_hxi�ba­ye�] cD]�g�i�]�e�� q3Ã7p	`Mb ���*R � |Mbw^ahxµ�^a`Mha]Dv'havM|'hav¡bac_b{�¡bavyprhac�¬C`y«_�
i�hRp	]�q°^xcDq-o�bnp�q�£[Ô

� ù�ú ��� ���
�Tò�õ�þaò��³ý����H� �Mþuù�õ�ò ��þ�óQò5÷nø�ù³û®ú5ó û �¦õ 	_ò5ó3ýÉþaô 	_ò®üwó3û�÷aû"����� ôKø¦õQþaô"�D��õ ���Mþwô9õ�û �Lö>�Éô�ýÉþaû(ý�ö)��ò®ý_õ-ò®üxý.ò�	MýDþaôNùDõQò ��þxóQò ÷
ùDõ3óQô(ö�óQô õQôK÷�ýDô�øLû5õ3û4
)þaù ýDô�ø�ùDõ
� �	E�ù³÷aô�û�óMóQô�ú5óQô®õ	õQù�ò5÷ �Kû*� �(ü>�Éû�ý�ù�ò®÷?õ�þaû��aô�ÿyô�ô�÷�øxò5÷aô$û 	DýDô�ó�P	�)1 T �	:���
 N û�óQô�ò 	��
� 	 ò5ó1ý�þaô
���)1����MùDõQò ��þaóQò®÷�ûK÷wø%1 	_ò5ó�ýÉþaô����>1����MùDõQò ��þaóQò®÷ �
N ù�û ú5ó û�� �nô õ7ùDõ�ò ��þaóQò5÷wô®õ��M���3þ�û�ü�õQôK÷{õ�ø�ôH�7òwõQþaò��ÅýMöwò®üaó ��ô õ ?5üwûKýÉóQô ��ò�?5üaù��C��ô õ�û®÷�û	� �aõ9=®ô õ ��E P =���þaû�÷Rý�ùD���Éò5÷�?Rü�ù�õ�P = ��û ó¢ýDô
ø�ô � P ùDõQò ��þxóQò5÷wôCô õ ýMóQô(ö�ó9= õ�ô�÷xý�=9ô�÷�ÿ>��û�÷ ����E�ô®õ ��û	� �(ü)�Dõ�ø�ôCó9=�ú5óQô õ	õ�ù�ò5÷��ÉùÅ÷>=rû®ù³óQôCò5÷5ý#=(ý�=Cô�	 	Qô �(ý�ü>= õ7ø�P ûKöwó9L õ �³û �2=(ý�þaò5ø�ô9øxô
:~ù³÷?õ ýDô�ó-ô(ý�û*� �)$ �(0���0 & ��E�ô®õF:���
 N ý�= ��ò5ù�úx÷wûK÷5ýMø�ôA��ûA?5üaû"��ù³ý�=Nø5ô õTû*��ù�ú5÷aô ��ô(÷xý¢õ�õQò5÷xý[ø�ô ���Löwò®üaó@�HP ùDõQò �Kþ�óQò5÷aô����)1�����ô�ý
ø�ôA1�öwò®ü�óB� P ùDõQò ��þaóQò®÷wô����)1���� �

��]¢v.^ab'qMvMb°q�ÃCp	`Mb'Ã	q.e�i¦s�q1]Dv?p�o�|Mq�byo�v.q.p�s�cDqyp¦qMv'p	`Mb°]Qo�q�^x`�i�q1v.l�]Åp¦]Qo�vMba^wb.o o�hxi(µ�prqÕprbyoQpLp	`Mb
��hac_] |M]Åp	µ�q1ÃNp	`Mb~hx¨�bfe7o�]DvM¨�h{v.q.p	`.bxiLpQµ[s�b�qMÃ�|1]_hx¨Mi�ha�Iª ���
� ¬N`y« ����� ��� �
��� ¬N`y« ����� � Ï ����Ð Z t(v°p	`M]_ouc_hRpQprbxi
|M]Dhx¨Mi�ha� Ó(vMq�p�o(`.q.¶�vÖ`.bxi�bxÔ�l�p	`.b�p	`[i�bab�s�q�]¢v?p�ofo	p(]Dc_c9|3baÃ	]¢v�b¡hÕoYp	i�ha]�¨�`yp¦cD]Dv�bal�p	`Mb']Dvyprbxi�^abxs�p¦hRp�� �
�
¨�]���]DvM¨¯h{v¡hx¨�bup	`Mh5pN]Qo�o�c ]D¨3`?p	c�µ'q�cD|Mbxi�l-^acDq-o�bup	q��a�[�~Ê�µ Z ��e�^x`¡hxv¡hx¨�b�^ahav�g1bf^wq1v-o�]_|Mbxi�bw|°hyoNprqMq~q1c�|Ml
hyo �
��� ¬N`f¶~h�oNsMi�byo�bavyp)]Dv�p	`.bfo�`�bac¢cQo�hRp7p	`Mb�]Dv3]³p(]_hac1pr]D�¡b Z ¬N`ye7o�l�p	`Mb�h�¨�bfhRp¦�����L�%�����~Ê1µ�o�bwb{�'oNp	q�g�b
i�bacD]_hwg�c_bal�hacÅp	`Mq�e�¨M`~|Mbxi�]���bw|�ÃQi�q3�FqMvMc�µ�p	`�i�babus�q1]Dv?p�o Z

Z � Z � Z %"ëRå�æ � �5��� è �*��� ç�ë �

¬N`MbÕo�]�¥%ÃYi�h�¨3�¡bavyp�o�l�i�b�sMqMi�prba|�]¢v�p	`Mb��"qTor`Mq3c³p�] o�q3^x`[i q1v/|�]_hx¨Mi�h{�'o�Ó	vMq�pfor`Mq�¶�v[Ô�o(`.q.¶ h{cD]�¨�vM�¡bavyp�o
p	`Mh5pu`.q.¶�bR�1bxi�|MqÄv.q.p"hxcDcDq�¶Aprq%^ahacD^Re�c h5prb'hxv�µãhx¨�balLhyo¦p	`Mb'|MhRprhxs�qM]Dvyp�o�Ãrh{c_cLhxg1q.�1b�p	`Mb�ba­ye-]_c ]Dv�b'] v
g�q�p	`�|1]Dh�¨Mi�ha�±o Z ¬C`Mb¡|MhRprh°^wh{v�g�b°bx¥Ms�c_h{]Dv�ba|ÕgMµ%hav/qMs�bxv.�Ko(µ-o	prb{� bx��q3cÅeMpr]DqMvÖ�~q�|Mbac9Ór·$]D¨ Z ��Ô Z ¬N`Mb
o(`�bacDc_l-^aqMvyprha]DvM]DvM¨']¢vM]³p(]_hac cDµÕo�q3�~b�|MbRp	i�]Åprhac1� hav.|°¬N`Ml1¶�q.e�c�|°`Mhx��bup	i�hxsMs�ba|°��hxi�]¢v.b"e�i�h{vM]�e�� ���M��Ê�µ
hx¨�q Z ¬N`Mbxv.l �
��� ���(bxv�i�]D^a`.ba|Íe�i�havM]�e-�O¶�q�e-cD|�`Mhx�1bÌg1babavÍp	i�h�sMs�ba|Ml�i�byoYe�c³p(]Dv�¨FÃQi�q3� ¨Mi�q.e�v.|y¶~h5prbxi
^a]�i�^Re�c_hRpr]Dq1v.lT¶~]³p(`�h¡^aq1v.^aq3�~]ÅprhavypÆcDbah?^a`M]¢v[¨/qMÃCp	`Mbf�SsMi�byo�b{v?p�]Dv°p	`�b°o�`�b{cDc Z ¬9`Mb�s-h�i�ha�°b5prbxi®o¦qMÃ�p	`�b
bR�1q3cÅeMpr]Dq1v
�~q�|Mbac�hxi�bÖ¨�]���b{v
]Dv�p	`Mb%^ahxs�pr]Dq1v
qMÃf·$]D¨ Z � Z ¬�`M] o¡�~q�|Mbac�hac cDq�¶'o¡qMvMbÕp	qÌbR¥Ms�c_h{]Dv�p	`�b
�¡bah�oYe�i�bw|Hha^Rpr]���]³pYµãi�hRp	]Dq-o�l�bx¥�^ab�s�p�Ã	qMi�qMvMb�s�q1]Dvyp�Ã	qMif¶�`M]_^a`Äp	`.bÖ]¢v�]Åpr]_h{c¦|MbRp	i�]Åprhac�^wq3��s�qMvMbavyp�¶�hyo
sMi�q�g�hRg�cDµ~`M]D¨3`.bxi�p	`Mh�v�Ã	qMi�p	`MbuÃ	]���b�qyp	`MbxiNs�qM]Dvyp�o9ÓQ·�]É¨ Z ��Ô Z



©

� ù�ú �>1 ���H� ��þuø5ù�û ú5ó û �¦õ3÷aò5ó��Lû*�Åù � ô�øÆý�ò ����� �Mþ $���ô�	¢ý[öaû�÷aô"��&�û�÷xø ����� � $DóQùÅú5þ�ý�ö�û�÷aô"��&���
°þ�ùÅýDôNø�ùDõR�{õA5 �nô�û²õ ü�óQô�ø�øxû(ýDû�8�ú5óQô��
ýÉóQù�û�÷xú���ô õA5 ��ò5øxô"��ù �®ô�ø�ù³÷aùÅýÉù�û"�yöwò5ùÅ÷xý¢õ 8²ÿ>��û����"õ ?5üwûKóQô õA5Rö�óQô õQô�÷Rý6�Dø5û��)O ��ò5ø�ô"��ù �®ô�øLöwò5ù�÷xý_õ����Mþaô ��ò5÷xýÉóQù ÿxü�ýDù�ò®÷¦ò�	MýDþaôNù�÷�ùÅýDù³û	�
ø�ô�ý�ó ùÅýÉû	� �Kò �Löwò5÷aô�÷Rý.ùDõ-ô õ ýDù �nû(ýDô�ø�ûKý ���/Oxý�þaôNø�ô ��û"� ��þaû®ù³÷�ùDõ-ûKý?ý�þwôNô(?5üwù���ù ÿaó_ùÅü �%û�÷aøLý�þaôNô"��ô ��ô�÷xýÉû	�;�Mþ�� ��óQû(ýDù�òLùDõ3ýÉþaû(ý
ò 	-ýDþaôLû �aô�óQû®ú�ôCüxö5öwô�ó ��ò5÷xýÉùÅ÷wô(÷xýÉû	� �(ó ü?õ ý $
	 �.&��;�MþaôCýC
Nò �9
)ûKýDô�ó
� �Kò �Löwò5÷aô(÷xý¢õ�ûKóQôM�Mþ;�Døxô(ö)��ô(ýDô�øG5 ����� �Mþ�� ����
 ����� � �B���
�Mþaô�õQô�û(
Nû�ýDô�ó ��ò �Löaò5÷aô�÷5ýNùDõ�õ9�ÅùÉú5þxý�� � �Qô�÷aóQù �(þaô�ø ��ùÅ÷ ����� �Mþ $ ����� �Mþ�� ����� �Mþ�� ������S�& ���Mþaô�ú5óQò®üa÷�ø�
NûKý�ôKó �Kò �Löwò5÷aô(÷xý$ùDõ
þ�ù�ú5þ>��� �Qô�÷aó ù ��þaô�ø��Nù³÷ ����� �Mþ�$ ����� �Mþ�� ����� �Mþ�� �
�.&��K�Mþaô¦õ�ô�û"
NûKý�ôKó ����
 ��� ����� �ãû��(ýDù��aùÅý �fóQûKý�ù�ò�ùDõ � �C�
��� �K�Mþaô�ú5óQò®üw÷xø�
Nû�ýDô�ó
����
 ��� ����� ��û��(ýDù �aùÅý<�uóQû�ý�ù�ò�ùDõM� � � �)��û ùÅ÷�û�÷aø��Dò5ó@�Éò�õYõ3öwôKó���ô�÷xýDû úxô õ-ù³÷ ��û®÷aø��Dò5ó �Mþ�$Åÿ��LýDþaò®ü{õ�û ÷xø�ò 	B�aô�û®ó	õ-û�÷aø�óQô"�Åû�ý�ù �aô�ý ò
ýÉþaô�ý�ò®ýDû	�Mû ��ò®ü�÷xý�ò�	�ô(�Éô ��ô�÷xýMöwóQô õ�ô�÷5ý�û�ý�û�ú5ù��aô�÷uýDù ��ô"&-û�óQô�õ�ô"��ô �(ýDô�øuóQû�÷aø�ò �2����ÿ.�ný�þaô � ò �Löxü�ýDô�ó9O�ÿaô�ýC
9ôKô�÷��¦ûK÷wønýÉþaô
��þaò�õQôK÷�üxö�öwô(óF�Éù ��ù ý����Mþaô õQôNûKóQô$óQô õ öwô ��ý�ù��aô"�D� $�öwô�óF���.&�5�� � ��� 	Dò5ó���úxû ùÅ÷)OB��� ��� 	_ò5ó�� ��ò�õ	õ Oaû�÷aø�� � ����� 	_ò5ó@�Mþ $�ýÉþaô(óQô
ùDõ7÷aò+�Mþ ��ò�õ	õ & �>�MþaùDõ�ò®öwô�÷;� õ��aõ ýDô �2ô!�?ò��Åüxý�ù�ò5÷;ý�ô(÷aøwõTýDò�öaóQô õQôKó��aô9ýDþaô9û	��ù³ú5÷ ��ô(÷5ý_õ�ùÅ÷��7ò�õQþaò��Åý�ùDõQò �Kþ�óQò®÷�ø�ùÅû ú5ó û��¦õ%P6�
�.T
$ �Éô 	Dý?öwûK÷wô(�C& �
N ù�û ú5ó û�� �nô õ �H� ��þ�÷aò ó��Lû	�³ùDõ9=®õ�� ����� �MþG$Dúxû(ü ��þaô"&Nô�ý ����� � $Døxó_ò5ùÅýDô"& � N ù�õ ?5üaô õ�ÿ>�ÉûK÷ �®õ�8�øxò5÷�÷>=�ô õ ��ô õ üwó9=�ô®õ�8#�Mó ù�û�÷�ú.�Éô®õ
ú�ó ùDõ�öwò5ùÅ÷�ý_õ�ù³÷aù ýDùÅû�ü>'���ò5ø.="��ùDõ9= õ 8.ñ-û�ó ó9= õ�÷aò5ù³ó	õ%5xöwò5ù�÷Rý¢õ�û��(ý�üwô(��õ ��ò5ø.="��ù�õ = õ��>E�û ��ò5÷xýÉóQù ÿxü�ý�ùÉò5÷fø®ü ��ò �Löaò�õQû®÷�ý�ø.=(ýÉóQù ýDùC?Rüwô
ù³÷aùÅýÉù�û"�Nô®õ ý9ô õ ý�ù �2=Kô�� ����O ��û �(þ�û �É÷aô�ô®õ ý����HP =(?5üwù��Åù ÿaóQô	O-û �aô ��üa÷¡ó ûKö�öwò®ó ýM�Mþ�� �2ýC�Röwù�?5üaô�øxô ��û ��óQò�!�ýDô �Kò5÷�ýDùÅ÷wô(÷xýÉû	��ô
��ò	�aô�÷�÷aôNõ ü�ö>=�ó ùÉô�üwóQôA$"	 �.&��	E�ô õ3ø�ô(ü>' ��ò �LöwòaõQû®÷xý¢õ �Qô�û(ü ��õQò5÷xýaýÉó9L®õMöaû�ü���óQô®õ�ôK÷U�Mþ�5 ����� �Mþ�� ����
 �#��� � ��� �	E�ô ��ò �LöwòaõQû®÷xý
��û�ó ù³÷nô õ ý?ýDó9L õF��=�ú.L�óQô ��ô(÷xý �Qô(÷�óQù �(þwù ��ô(÷ ����� �Mþ $ ����� �Mþ�� ����� �Mþ�� ���C�(S�& �	E�ô �®ò �Löwò�õ�û ÷xý �Qô�ûKü¦õQò®üxý�ôKó_óQû�ùÅ÷aô���ô õ ý?ýDó9L õ3ô�÷�óQù �(þaù
ô�÷ ����� �Mþ2$ ����� �Mþ�� ����� �Mþ��G�
�.&��	E�ô7óQû�öxöwò®ó ý?ø P û ��ý�ù��aùÅý�= ����
 ��� ����� ��ø5ü �Kò �Löwò�õ�û ÷xý ��û�ó ù³÷Lô õ ý[ø�ô2���C��� � �	E�ô7óQûKö�öwò®ó ý ����
 ��� ����� �
ø5ü ��ò �Æöwò�õQû®÷xý �Qô�ûKünõ�ò®ü�ýDô�ó ó_û®ù³÷aô��3ô õ ý[øxô � � � �	E�ô õ1ýDô�ó���ô õ3øxô7öaô�óDýDô�ô(ý[úxû ùÅ÷�ô(÷���ô(ýK�3þ $�ö�ûKó �Lù��<��=�÷�û®ù³óQô�ô(ý?öaû�ó�óQû�ö5öaò5ó ý$�
��û�?5üaû�÷5ýDù ý�=uø P =(�C= ��ô�÷5ý�ö�ó9= õQô�÷xý7ü�÷�ù³÷?õ ý�û�÷5ý$øxò5÷�÷>="&9õ�ò5÷�ý ��þaò5ù�õ�ùÉõCû	�C=Kû�ýDò5ù³óQô ��ô�÷5ý�öwû�ó �HP ò5óQø5ùÅ÷wû�ý�ô�üwó9ô(÷xýÉóQô%��ô(ý���û�ÿaò5óQ÷aô
õ üxö)=�óQù�ô(ü�óQô �RñTô õ3ø�ô�ó ÷�ù�L�óQô õ-õ�ò5÷�ý!5�� � ����öaò®ü�ó#��ô�ú�û®ù³÷�ô(÷��MOB��� ���0öwò®üaó#��û�öwô(ó ýDô"O�ô�ý&� � �����=öwò®ü�ó#��ô�ú�û�ùÅ÷�ô�÷2�Mþ2$¢ù��w÷�P �Lû
öwû5õ�ø�ôCöaô�ó ýDô"& �[ñTô �nò5ø�L"��ôLø P = �?ò��Åü�ýDù�ò5÷�ô(÷�õ
�aõ ý�L ��ônò®ü��?ôKó ý�ýDô(÷�ø�� ��ò5÷?õ�ô�ó��aô�ó4�Éô®õ�û*��ù�ú5÷aô �nô�÷5ý_õ�ø�ûK÷{õ4��ô õ�øxù�û�ú5óQû � ��ô®õ
ùDõQò ��þaóQò®÷aô$ûKüÆõ�ô�÷?õMø�ô �7ò�õQþaò��Åý P9� �	T9$ 	_ù�ú � ø�ô�ú�û�ü ��þaô"&��

¬N`ye7o�l1p	`Mb�|MhRprh�q.g[prhx]Dv�ba|°qMv�p	`Mb;g�]���hac���b�o�`Mbac c�i�ba�°ha]_v°^wq3��s�hRpr]�g�c b�¶~]Åp	`'h�¬�µ[i(i�`MbavM]_hav¡hx¨-b Z
î q.¶�bR��b�i�lu]Åp¡hxsMs�bwhxi®o~p	`MhRp¡hÖ�~��o�bxi(]�byo'|Mh5p(]Dv�¨4oYpQe�|yµË`.hyo�prq2]Dv���qMc���bÄsMi�baÃ	bxi�hwg�cDµ�o�bx��bxi�hac�o�]DvM¨�c bwl
^aqM��s�c b5prb±o�`Mbac_c�o Z \0q1i�baq.�1bxi�l�¨�hyo	p	i(qMsMq�|3o�o�baba� |MbaÃ(] vM]³prb{cDµÕprqÕg1b°�~q1i�b°i�bac¢]_hxg�c_b�p	`MhavÖg�]���h{c���byo�Ã	qMi
oYe�^a`~hnpQµ[s�b�qMÃNoYpQe�|�µMl�]¢v�hx¨Mi�baba�¡bavyp7¶�]³p	`�sMi�bR��]Dq�e7o�c¢µ¡s�eMg�c_]�o�`.ba|f¶~qMi(Ê-o�Ï ��©MÐCÏ �M��Ð9Ï ��Ð Z

��¸5¹BV�½M¼�Þ7Ø7½�X � Ùa½�»�ÙaÀx»�½[º�Á_À�Á
W�Þ@Y Á_ÀaÛ�»�Á_½Mº�à ¹
�"qyp	`���«	¬N`'|�hRprbyoÆhavM|°s�hac_habaq�^{cD]_�°h5p(]D^~|MhRprh�|MhRprb;p	`Mb�cDq.¶�bxi��¡hxi�]Dv�b;prbxi(i�hw^ab�qMÃ�p	`Mbf¶~b?oYprbxi�v

�°]D^wbfhxi�bah"prq�p	`Mb�c_hyoYp)]¢v?prbxi(¨�cDha^a]_hac�`M]D¨�`3o	prh{v.|°Ó�\ãt5�Õ� Z ��Ô Z ��^wq1v?p	]¢v?e-]³pYµ¯]�oNp	`?e7oCs�q-o®o�]�g�c_b�q1v¡h�o h{�¡b
sMi�qMÃY]Dc_b�g�b5pQ¶~babav'p	`Mb¡¬�µ[i(i�`MbavM]_h{v�|Mbxs�q-o�]Åp�o�¶~b�oYpnq1ÃN�¡]D^ab�prq'p	`Mq-o�b�p�q±p	`Mb¡bahyo	pL¶�`M]_^a`�sMi�q.��]_|Mba|'ä �



�

é�ê�é�ç�ì�í ê�ë Z ��e�^x`¡husMi�q�ÃY]_c bwl3bx¥�prb�vM|3oLÃ	qMi9^acDq-o�buprq°©M��ÊM��qMv¡ba]Åp(`.bxi�o�]D|3b�q�ÃTp	`.bf�¡ha]¢v�oYp	iYe�^®pQe�i�hxc�È?qMvMb
¶�`M] ^a`
o�bxs�hxi�hRprbyo�p	`Mb°§$i�q.�1bavM^abÕÃ	qMi�bac_havM|�Ã	i�q1� p	`MbÕ��cDs3]Dv�b'i�hav�¨�bÖqMÃ��°]_^ab Z t	p�o��~qMi(sM`MqMcDqM¨1µãhavM|
prba^®p	qMvM]D^�o9hxi�b�h�vMhac¢µ�o ba|�Ã	qMi�g�qyp	`°o�ba^Rp�q1i®o7prhxÊM]Dv�¨¡]Dvyprq�ha^w^aq.e�v?p$qMcD|~h{v.|�vMbR¶+|MhRprh Z

�®«-\0q�i(sM`MqMcDqM¨1µ
¬N`Mb'o�ba^RprqMi®o�o(]ÅpQe�h5prba|ÕqMv�b{]³p	`Mbxi�o�] |Mb¡q3ÃN�°]_^ab¡q1Ã	Ãrbxi�|M]DÃYÃrbxi�bavyp¦�~qMi(sM`.q1cDqM¨�]D^?h{cNÃrbahRpQe�i�byo~ª3p	q

p	`Mb�¶~b?oYprlTp	`.b�cD]ÅpQprqMi�hxcN]Qo�cDq�¶ hxvM|ÖÃ	c_hRp¦hacDqMv�¨Õp	`.b�§$i�qy��bav.^yb~s3c�hRp(Ã	qMi(� h{v.|±§NcD]Dq�^abavMb���hxi���h?o�]¢v-ï7prq
p	`Mb�bwhyoYprl�hxcDqMv�¨�p	`Mb���c¢s�]Dv�b�i�hxv[¨�bal¯p	`.b�^aq�hyoYp%]Qo
i(q�^xÊMµMlÖo�^whxi(s�ba| havM| qMÃ prbxv�g�qMi�|Mbxi�ba| ¶�]Åp	`
^ahacD^?hxi�bwq.e7o9^acD]DÃ(Ã�o Z

t(vÖp	`.bÕÃ(]Di®oYp�o�ba^5prq1irl)prb�i(i�ha^ab?o�b5¥�prbxv.|Ä¶~]_|Mb{cDµãh{v.|Hbx¥�`M]�g�]Åp;h±¨�q�q3|%^aqMvyp	]Dvye�]Åp	µ Z ¬�µMi(ir`MbavM]_hyv
|Mbxs�q-o�]Åp�o9cD] b�o�q��~b"prb�v��¡bRprb�i®o�¶�byoYp)qMÃ�p	`Mbu��hxi�l�hxi�q�e�vM|Ö���°��prqfp	`Mb�bah�oYp)qMÃ-p	`Mbui�]���bxiC��q.eMp	`�o Z ¬C`Mb
¬�µ[i(i(`.bavM] hav�o�b?ha�(cDbx�1b{c_lfi�byoYprq�i�bw|�e7o(]Dv[¨�o�ba|M] �¡bavyprqMcDq�¨�]D^ahac~^xi�]Åprbxi�]Dh
Ó�prhRg�c_b��5Ô�lfcD]_b�oÖh�i�q.e�v.| �����
Óx���Ml��-�

±
��l��-����Ô9h Z o Z c Z p�q;p	`Mbn¶�byo	prlMhxvM|~hxi�q�e�vM|Ö�5£~�FÓx�5£ �

±
�~Ô�p�q;p	`Mb�bah?oYp)Ó��ut(�ÎhxvM|f·$]�¨ Z �5Ô Z

t(v'p	`MbÕo�ba^aqMvM|�o�bw^Rprq1irlTp	`.b�prbxiri�ha^abyo�¶~`M]_^a`Öh�i�b�sMi�b�o�b{i	��ba|ÖhacDq�v�¨Õp	`�b¡^aq3h?oYp¦hxi�b�i�ba|ye�^wba|±p	q
s�hRpr^x`.byo�q�Ãno�ba|1]_�¡b{v?p�o�l-vMq��~q1i�b;p	`Mhav�h�Ã(b5¶A� � ¶�] |�b Z �¡bR��bxiYp	`.b{c�b.o o�l-s�hRpr^x`Mb?o¦q1Ã�¬�µ[i(i�`MbavM]_hav'�f¨�b
hxi�b�vye��¡bxi�q�e7oÌhxvM| iK]�^{`S]DvAÃ	q-o®o�] cQoÌ]¢v�^ac�e�|M]¢vM¨ p	`�bÎpQµ[s�]_^ahac�o(s�ba^a]_b�oHä � é�ê�é�ç�ì�í ê�ë Z ��e���bxi�q�e7o
i�ha|M]Dq3��bRp	i(]D^/|MhRpr]Dv�¨7o�¶~bxi�bÄ^whxi(i�]Dba|
q.eMp�bwhxi(cD]_bxi�lÆg[eMpfp	`.bÖi�byoYe�cÅp�o�¶�bxi�bÖs�hxiQp	c�µÌ^aq1v?p	i�q���bxi®o�]�h{c�Ï®�5£�Ð Z
\
q-oYpnq1ÃLp	`Mb°s�h5pr^x`Mb�oue�vM|Mbxi�^wq1v�o�] |Mb�i�hRpr]Dq1vÑhxi�bÖoYe�g��°h�iK]Dv�b'|Mbxs�q-o�]Åp�o9h�vM|Õp	`�ba]�i;g1hRp	`�µ��¡bRp	i(µ/]Qo�vMq�p
sMi�ba^a] o bac�µÌ|MbaÃY]Dv�b?| Z ¬�`?e7o�lCp	`Mb/bx¥�hw^Rp�s�qTo�]³p(]DqMvHqMÃ�p	`�bÖ¬�µ[i(i(`�bavM]_havÇo�`MqMi�bacD]Dv�bÑ]Qo�oYp	]Dc c¦|�bxg�hRprba| Z �¦µ
i�bxÃrbxi(i�]Dv�¨ prqAi�bxcD]_hxg�c b��¡hxi(Ê�b�i®oËhacDq3v[¨ p	`.b�^aq�hyoYp$Ó g�bwhy^a` o ba|M]D�°bav?p�oËhavM|�¶~hx��b v.q.pr^x`.byo(Ô�l±p	`Mb
¬�µ[i(i(`.bavM] hav
o�`MqMi�bac¢]Dv�bÄo�b?b{�'o�prqÄg�bÄo�]ÅpQe�h5prba|Hhxirq.e�v.|������ ]Dv
hacÅpr]ÅpQe�|Mb Z ¬N`M]�o~]Qo�p	iYe�bÕÃ	qMi'�f§7e�]Åp�o
��]Qo o�q  �q1vfp	`.bu��]Dc c_baÃYi�h{v.^a`Mbus�bavM]Dv-o(e-c_h�Ó(ÃY]D¨ Z �5Ô�l�¶�`M] ^x`�sMi�q���]_|Mba|~huiK]_^a`~�¡h{c_ha^wq3Ã	hRe�vMh�]¢v�^ac�e�|M]¢vM¨�ä �
é�ê�é�ç�ì�í ê�ë�ÏQ©MÐ�¶�]Åp	`¡h;i�b?oYp	qMi�ba|'o�bahw�YcDbx��bacDl1prhxÊ�]Dv�¨']Dvyprq¡ha^a^aq�e�vyp7p	`Mb�bxi(irqMi�g1hxiLÓ	¬9hRg�cDb'�5Ô�l1g�b5pQ¶~bab�vÄ��©
hxv.|����°� Óx���[l �

±
��l �~��Ô Z ¬N`M]�o9s�q-o�]Åp	]DqMv¡q3Ã�p	`.b�o�baha�(c_bw�1bac�]Qo�^aqMvMÃ(]�i��¡ba|°]Dv�p	`.b"§$i�]DvM^?b��Yo�^ahx��b¡ªyp	`Mb

¬�µ[i(i(`.bavM] hav'o bxi�]Db�o�oYp	i�b5pr^x`Mbyo�ÃQi�qM�Ao�havM|3oN¶~]³p(`�ä � é�ê�é�ç�ì�í_ê�ë�h�i�q.e�v.|Ä�5��l �[��� h Z o Z c Z p	q'h�o(s�ba^Rprhw^Re�cDhxi
vMq�pr^x`¡^Re�cD�°]Dv�hRpr]¢v[¨'hRp)�M��lD©M���SÏ®��Ð Z ¬�`?e7o�p	`.bf�~hx¥�] �~e-�Fi�bahw^{`.ba|°]DvÕo�baha�(c_bw�1bac�]Qo�^acDq-o�buprq°����l������
Ó(byo	p	]D�°h5p(]Dv�¨/p	`MbÕ��bahav0o bwha�(cDbx��b{c9��l �[��� e�v.|3b�i;p	`.b°vMq�pr^x`MlLhw^a^aq�i�|�]Dv�¨/prqÄ�~q�|Mbxi(v%q�g-o�bxi(��hRpr]DqMv3o(Ô Z
��cDq3v�¨�p	`.b�^aq3h?oYp	lMÃQi�qM�Ë�°]_^abnprq��f]Dv?p(]D�°]D¨�c ]_halfp	`Mb�qyp	`.bxi9|Mbxs�q-o(]Åp�o$¶~]Åp	`fä � é�ê�é�ç�ì�í ê�ë¦ÓQ·�]É¨ Z �5Ô9hxirq�e�vM|
���M�x�5�~� h Z o Z c Z hxi�bfo�`Mq�¶�vfprq~`MhR�1b"g1b?b{v�e-v.|MbxiLo�bahw��c_bx��bac Z ¬�`?e�o�l.p	`.b�¬�µ[i(i(`MbavM]_hav'o�`MqMi�bxcD]Dv�b;��e$oYp7g�b
cDq�^ahRprba|/hxi�q.e�v.|Ñ���Ö�~l9�°hx¥�]_��e�� bac_bw��h5p	]Dq1vÑq3ÃLä � é�ê�é�ç�ì�í_ê�ë¡|Mbxs�q-o�]Åp�o Z ¬�`.b'bxi(irq1iug1hxiug�ba]Dv�¨%���
Ó�prhRg�c�bÑ�5Ô�lT¶�b���hwµ%o(s�bw^{]DÃYµ'p	`.hRp9p	`Mb�i�bxc_hRp	]���b~¬�µ[i(i�`.b{vM]_havÖo�b?ha�(cDbx��bac7s�qTo�]³p(]DqMv°¶�h.oLg�b5pQ¶~bab�vH��©Õhxv�|
����� ]Dvfp	`M]QoLo bw^Rprq�i Z

��«��¡baqyprba^®p	qMvM]D^yo
¬N`Mb~^aq3��s3c_bRprb�sMirq1Ã	] c_b~q1ÃNp	`Mb~cDq�¶~bxiLprbxiri�ha^abfg�b5pQ¶~bab�vÕ��vypr]�g�byo¦havM|'��]Dvypr] �¡]D¨3c_] h~bx¥�`M]�g-]³p�o�h

sMi�qM¨�i�b?o®o�]���b0e�s�c ]DÃ p�Ã	i�q3� ¶~b�o	p°p	q�bwhyoYpÑÏ¢·7]�¨ Z £�Ð°p	`Mhxp']Qo�^aqMv3o�]QoYprbavyp¡¶~]Åp	`4hav�^a] bav?p�|MhRprhËÏQ�MÐ	l�hxvM|
^aqMiYi�b{c�hRprba|�¶~]Åp	`~prba^®p	qMvM]D^�o Z ¬Cq�|MhRµ~¶�b��¡hxµ¯^?h{cD]�g�i�hRprb�p	`�]QoCe�s�cD] Ã p�havM|'havMhacDµ-o�b�]Åp�hw^a^aqMi�|1]Dv[¨�|MhRprhfqMv
�¡h ��q1i9i�bx¨�]DqMvMhacNoYp	iYe�^®pQe�i�byo"ª{p�q�p	`.b"¶�byoYprl�p	`Mb���hxiCÃ	h5e-cÅp�q1i9i(]DÃ prl'cDq3^whRprba|�e�v.|MbxiNp	`Mbu§NcD]Dq�^abavMbÍ�"h�o�] v
ï�prq�p	`Mb�bahyoYprl�p	`.b;Ã	h5e-cÅp�ba|�¨�b�oNp	`Mb��°]_^abf��c¢s�]Dv�b;i�h{v[¨-b�Ó®�ypr�Q�uc�h{]Qo bal-��orsMi�ba�~q3vypr�7�~]D^ab;·$h5e-cÅprl$�.�"���
·$hRe�cÅprl�·$]�¨ Z �5Ô Z

� ù�ú � � �����Åý�ù �nô(ýÉó ù �7öaò�õQùÅýDùÉò5÷ 
NùÅýÉþLô�ó óQò ó�ÿaû�ó	õ3ò�	[ý�þwô�óQô õ ýDò5óQô�ø
����óQó þaôr÷aùÅû�÷�õQô�û�����ô!�aô(�?ù³÷CýÉþxóQô�ôNõQô �(ýDò5ó	õ3ò�	�ý�þaô ��ò5û5õ ý��
�A�ÅýDù �2=�ýÉóQù�ô7ø5üL÷�ù��aô�ûKü ��ûKóQù³÷9û��aô �NõQô õ ��û®ó ú�ô õ3øKJÅô�ó óQô(ü�óMû(ü
����óQó þ>=r÷aù�ô(÷9óQô �Kò5÷{õ ýDù³ý�ü>=$ø5û�÷?õ �Éô�ø5ù��aô�ó	õ-õQô ��ý�ô�üwó	õ ���®ýDù�ô�ó	õ �



�

¬N`MbÄÃ	]Di®oYp�Ã	hRe-c³p~|MbRprb�i(�~]¢v�b�o¡hav
bahyo	prbxi(v�e�s�c ]DÃ p�q3Ã;p	`�b/cDq�¶~bxi�prb5i(i�ha^wbÑÃQi�q3� ��l �/p	qÌ���WÓr¬Chxg�c Z ��Ô�l
prhxÊM]Dv�¨H]Dv?prqHha^a^aq�e�vypLp	`.bÕb�i(i(qMi���g1hxi�ÓY¬9hRg�c_b0�5Ô Z ¬�`M]_o~|M]¢Ã	Ãrbxi�bavM^?bÕ]Dv�c_bx��bac��¡hxµÄg�b�^aqM��s�hxi�ba|Ö¶~]Åp	`
p	`Mh5p�o�bxs�hxi�h²p	]Dv�¨°p	`.b;pQ¶�q¯g1hxv�Ê7o�qMÃ�p	`Mb�cDq�¶~b�iC��]���bxi���hxi�hxv.|'h{Ã	Ãrby^5p(]Dv�¨°p	`.b;§NcD]Dq�^abav�b�|Mbxs�q-o�]Åp�o"Ï �N��Ð
hxv.|ÄhacDc�pr`Mb°Âue�hRprbxirvMhxi(µ�prbxi(i�ha^wbyo�Ï ���MÐfÏ®�5��Ð Z ¬N`M] o"|1]_ÃYÃrbxi�bav�^ab°]Qo�i�b{c�hRprba|±prq/h±o	e�sMs�qTo�ba|Õi(]DÃ p¦^wh{c_c_by|
� ��^?^a]_|Mb{v?p
|ye ��hxi��+e�v.|Mbxi�p	`Mb�§NcD]Dq�^abav�bÎg�h?o�]¢v qMi
h®pHcDb?hyo	pHi�bxc_hRprbw| p�q h+v.q1v.�Y`MqM�~qM¨�bavMq�e7o
|MbaÃ	q1ir�°h5p	]Dq1v�q1Ã�p	`MbÄg�h?o�]¢v�l�^wq1v-o	p	i�hx]DvMba|2gMµÇp	`.bHha| �®hw^abavyp¡ha^5p(]���bH��c¢s�]Dv�bÄi�hav[¨�bãg1q1i�|Mb�i'Ó�·$]�¨ Z �5Ô Z
��vM|MbxiCp	`.bf§NcD]Dq-^abav.b�|3b�s�qTo�]Åp�o�l3p	`Mb��¡byo�qMÈ?q��_^�c_]¢�¡b�oYprqMvMb?o�hxi�b~haÃ	Ã(ba^5prba|¯gMµ±h���e�cÅp(]És3c_b�ÃrhRe�cÅp�o(µ-o	prby�
Ó � £���p�qÕ���MÔ Z ¬�`M]Qo�o(µ�oYprba� o b�s�hxi�hRprbyo¦g�cDq3^�Ê�o�lCÃ	hRe�cÅp(]DvM¨%havM|Õe�s�c ] Ã pr]Dv�¨/p	`Mba� c ]DÊ�b�p	`.b°Ê-bxµ-o;q3Ã�h
s�]DhavMq Z ¬�`.b"��b�iYp	]D^ahac3p	`[i�q.¶ o�baba�'o�prq�g1bfh5pN]Åp�o��°hx¥�]_��e�� hacDq3v[¨'hfÃrhRe�cÅp �(e7oYp�o�]ÅpQe�hRprba|°]Dv�p	`Mb�hx¥�]�o�q3Ã
p	`Mb�sMi�byo�bav?pLcDq�¶�bxiL��hxiL��hac c_bxµ.lTp	`M]Qo�c_byhw|1]DvM¨�qMvMb;prq�ha^a^ab�s�pNp	`Mbfi�bwh{cD]Åp	µ�q�Ã�p	`Mb � ��^y^a]D|�bavyp�|ye���hxi �

Ó�·$]�¨ Z �5Ô Z ¬N`MbËv�baqyprba^Rp�q1vM]D^4ha^Rpr]���]ÅpYµ ]Qo
|ye�b�prq�p	`MbÍe�s�cD]DÃ p%q3ÃÕp	`.b��fc�s�]Dv�bÇ�°]_^?bÍi�hxv�¨�b Z tYp�¶~h?o
s�hxi�q�¥Mµ�o��°]_^�|ye�iK]Dv[¨�p	`.b"��sMs�bxi�§)c ]Dq�^abavMbalMg�eMp$i�ba�~ha]Dv-ba|~]D��s�qMiYprhxv?p)|ye�i(]Dv�¨�p	`Mbn§)c ba]QoYprq�^abxv.bal-o�q�p	`.hRp
hacDc1p	`.b"prbxiri�ha^abyo�Ó ��c_bx��bacQo(ÔN¶~b�i�b�|1]Qors3c_h?^aba|~]¢v¡c_bw��bac-ÃQi qM�Fq1v.b;g�hav[Ê�p	q�p	`Mb�qyp	`.bxi Z ¬�`.b�bah�oYprbxi(v�g1h{vMÊ
]QoHq���b�i�bac bx�1hRprba|�gMµ�£�� � Ã	qMiÖp	`MbËb?hxi�cD] b�iÑprb�i(i�ha^abËÓ(��bacDh�o�]_h{v[Ô�l°hxg1q.e[pÖ��� � Ã	q1iÖp	`.b�\
]_|M|1c_b
§Nc�b{]Qo	prq3^ab�vMb�prb�i(i�ha^ab?o�lNhxv.|�g�b5pQ¶~bab�vÇ��l ��havM|��Ä� Ã	q1i�p	`Mb°cDhRprb?oYp¦Ó(¬�µ[i(i(`�bavM]_hav�Ô Z ¬N`M]Qou��hac�e�b±]Qo�c_b�o5o
p	`Mh�vfp	`MbusMi�b5��]Dq.e7o�byoYpr]D�°h5p(]DqMv'Ï®�5��Ð Z

¬N`Mb°o�bw^aq1v.|±c_] �¡]Åp�^wq1i(i�byo(s�qMvM|3o9p	q°p	`Mb�Ã	hRe�cÅpC¶�`M] ^a`¯by|�¨�b?oCp	`Mb��°]_^abf�"hav�¨�b~Ó®������� ·$hRe�cÅp Z l
·$]D¨ Z �5Ô�lCo�bxs�hxi�hRp	]Dv�¨/]Åp¦ÃQi�q3� p	`Mb�§)c ]Dq�^abavMb��"hyo�]Dv Z ¬N`�b�§NcD]Dq�^abavMb°�~q�c h�o o�] ^°c_hxµ�b�iRo"hxi�b�g1bavyp¦qMi�bR�1bxv
q���bxi�cDhxsMs�bw| Z ¬N`MbÍÃrhRe�cÅpr]¢vM¨�¶�hyo%b�o®o bavyp	]_hacDc¢µ hË|3bx¥[pQi�hac'oYp	i�]�Ê�b�o�c ]DsSÏ ���[ÐÕ¶~]Åp	`�o�q3�~b�hw|M|1]Åpr]DqMvMh?c
��b�iYp(]�^ahac��~q1�1ba�°bav?prl±p	`MhRp0q1Ã�p	`.b+e�s�c¢]_Ã p
�fcDs�]Dv�b �"hav�¨�b Z ¬N`Mb�p	`�i�q�¶ ]_oË`M]¢¨�`Mc ]D¨�`yprba| qMv�p	`Mb
o�cD]DÊ�b{v-o�]_|Mbyo"cDq3^whRprba|�q1v°p	`.b±o�q�eMp	`Mb�i(v's�hxiYpÆq1ÃNp	`Mb°ÃrhRe�cÅprl�]Dv°�¡] ^wba�(^a]Åp	µMlNqMv°p	`Mb°c_baÃ pLg1h{v[ÊÖq�Ã�§)ha] c_cDq3v
��]��1bxi�l���bxi(µ¡^acDq-o�bnp�q�p	`.busMi�byo�bxvyp)^aq�hyoQp9Ï �[Ð Z

¬N`Mb'hxi�bah'q1v�p	`Mb'bahyo	prbxi(v/^wq3hyo	p�qMÃ9�°]_^ab�e�s�c¢]_Ã prba|ÄÃQi qM� �Öp	q�©�� Ó�prhRg�c_b'��Ô�i�bacDhRprba|'p	qÕp	`Mb
ha| ��ha^?bavyp�o�ba^Rprq�iCg1bRpQ¶~bwbxv�p	`.b��~q�eMp	`'qMÃ�p	`.b;��]���bxi��~h�i�hxvM|°p	`Mbfg1q1i�|Mb�i�q1Ã�p	`.b��fcDs�]¢v�b�i�hav�¨�b Z ¬C`M]Qo
e�s�c¢]DÃ p��¡hwµ'g�b�|ye�b;prq�p	`Mb;�1bxiYpr]D^ahac$h?^Rp	]���]ÅpYµ±q3Ã�p	`Mb¡�3ha]Dvypr�Q��c_ha]�o�ba�(��orsMi�ba�~qMvypr� �°]�^ab�Ã(hRe�cÅp�o�]Dv�^?b;\Ht²�
� Z � Z }np	`Mb�iC�~qMi�b�qMiNcDb�o®oNp	i�hxv�o(��bxi o�bfÃrhRe�cÅp�oN¶~`M]_^{`~i�bwha^x`Mbw|�p	`Mb�^aq�hyoYprl�byors�ba^a]Dhac c¢µ~p	`.b"g�]D¨Õo	p	i(]�Ê�ba�Ko�c_]¢s
����\O·$h5e-cÅprl7sMi�q�g�hRg�cDµ/^xi�bahRprba|�h�Ã	hx��q�e�i�hRg�c_b¡^aq1v?prbR¥�p�Ã	qMiÆp	`.b~q1Ã	ÃKo�bRpQp	]Dv�¨�q3Ã�^aq3h?oYprhac�g�cDq�^xÊ-o"|ye�i�]¢vM¨
p	`Mb � hRprb/Âue�h²prb�i(vMhxi(µ ��¨�b Z ¬N`MbÕe�s�cD] Ã p�q1Ã�p	`Mb/^aq�hyoYp¡o�bwb{�¡o�prqãg1bÄbx¥[prbxvM|
bahyo	prluhyo'or`Mq�¶~ba|�g�µ
|M]¢Ã	Ãrbxi�bavM^?b�qMÃ�¬Nµ�iri(`MbavM]_hav°o�b?ha�(cDbx��bac3`.ba]¢¨�`~ÃQi�q3��§7e�]Åp�o���]Qo o�q±o�]³prbÆp	q�§7i(]DvM^?b��	o9m�hw�1b�Ó�·$]D¨ Z �5Ô Z

��¸®¸5¹���½Mº�À�Y ¿7à Á ½Mº7¹
}u¶~]Dv�¨Op�qOi�ba^wbxvyp ]D�~sMi�q���ba�¡bavyp�oS]¢v ���Ko�bxi�]_b�o h�vMhac¢µ�o®]QoSÓY\
m��Yt�mC§)��\�� prba^x`MvM]_­ye�bxÔ�l

¨�hyo	p	i(qMsMq�|Õo(`.b{c_cQoLi�ba^wq.��bxi�ba|±ÃQi�q3� h~Â"e�h5prbxi(vMh�i�µ¡prbxi(irha^ab�]Dv~�°]_^abf¶~b�i�b��°bwh.o	e�i�ba|']Dv�q1i�|Mb�i�p�qÕ|MhRprb
p	`Mb
ba��s�c hw^aba�°bav?p�qMÃ�p	`M] o�Ã	q1i��~hRpr]DqMv Z �"byo	e-c³p�oÖh�i�b2^aqMv3o�]QoYprb�vyp°¶�]Åp	`4h
¬�µ[i(i(`�bavM]_h{v4hx¨�bwl�]Dv4Ã e-cQc
hx¨Mi�bwb{��b{v?p7¶~]Åp	`fp	`.b;�~qMi(sM`.qToQp	i�h®p	]�¨Mi�hxs�`M]_^ui�bx¨�]DqMvMhac-|�hRprh Z

¬N`Mb�e�s3c_] Ã p¦qMÃLp	`Mb°¬Nµ�iriK`.bavM] hav/�¡hxi�]DvMb�prbxi(i�ha^ab°bwhyoYpQ¶�hxi�|MlNq�g-o�bxiY��bw|Äh°c�q3v�¨Õpr]D�¡b hx¨�qHÏQ�MÐ(l
`Mh�oHv.q.¶ g�babav ]D|Mbavypr]DÃ(]_ba| q1v h o	e-Ã	Ã	] ^a]_bavyprc�µAc�q3vM¨ o�ba^Rp�q1iÖp�q `Mh5��b�g�babav ^aqMv3o�]_|Mbxi�ba| p	q=g1b
e�vM]DvyprbxiriYe�s�prba| Z }�v�baha^a`Öq�eMpr^5i(qMs�l3p	`Mb�i�byo	prq�i�hRp	]DqMv�q1Ã9p	`Mb��¡hxi�]Dv�b�c_bx��bacDlTprh�Ê3]Dv�¨/]Dvyprq�ha^a^aq�e�vyp2p	`.b
hacÅpr]¢�¡bRp	i	µ4q1Ã p	`MbH�¡ha]¢v o�ba|M] �¡bavyprhxi(µ Ãrha^a]_byo�b{v.^?q.e�v?prbxi�ba|2qMvÇp	`.b�sMi�byo�bav?p�g1baha^a`Mb�o'sMi�q1Ã	] c_byo�l
hacDcDq.¶¯o�e7o�p	q�q.g[prhx]Dv~hfo�hRpr] o�Ãrha^RprqMiYµ�sMi�ba^a]Qo�]Dq3v Z

¬N`MbÄe�s�cD] Ã p¡¨�ha]¢v�bw|ÍbwhyoYpQ¶�hxi�|Fªns�bxir`Mhxs-o�]Åp¯] o°p	`MbÇo(e�s�b�i(ÃY]_^a]_hycIbaÃYÃrb?^Rp¡qMÃ�p	`MbH¬9hxvMvMbxi�q1v.�
��i(¨�bavyprb�i�h�i(]D|�¨�b'ÏQ�M�MÐ Z ¬�`.b�e�s�cD] Ã p�]Qo¦^aqMvypr]Dvye�q�e7o�l-g�eMpNpQ¶�q±g.q�e�vM|3o¦q�^a^Re�i¦^xirqTo o�]¢v[¨ÕÊ�vMq�¶�vÕÃrhRe�cÅp�o¦ª
�®« �fp	`.bu��hxi�·�hRe-c³p  �e-v.|3bxi�p	`.busMi�byo�b{v?p7��hac c_bxµ¡havM|��M«-p	`Mbn¶�byoYprb�i(v�g�qMi�|Mbxi��YÃ	h5e-cÅp)qMÃ-p	`MbL�°]_^?bui�hxv[¨-b
Ó®��ha]Dvypr���¦cDha]Qo ba�f��orsMi�ba�~q3vyp¦�[�°]_^ab±·$h5e-cÅp	Ô Z �ËbÖ`.hw�1bÕvMq�prba|Õp	`Mh5pup	`Mb�|M]¢Ã	Ãrbxi�bav�^abÕ]DvHc_bx��bac�qMv�g�q�p	`
o�]D|�byoãq1Ã�p	`.b;��hxiC·$h5e-cÅp%]Qo�hac_�~qTo	p9hyo¦o�]�¨�vM] Ã(]_^ahavyp�hyoNp	`Mb�q1v�bu¶~`M]_^a`'hxsMs�bwhxi®oC¶�]Åp	`�p	`.b;g�qMi�|Mbxi9Ã(h5e-cÅp
^xi�q-o®o�]Dv[¨2q3Ã�p	`Mb'�°]_^?bÕ��hav�¨�b Z ¬N`M]�o¡i�byo	e-c³p~]QoÕo	e�i(sMi�]�o�]DvM¨�lLprhxÊ3]Dv[¨2]Dvyprq2ha^w^aq.e�v?pf�1q3cÅe��¡b�havM|�p	`Mb
Ã	qMi�^abyo¦] �~s�c ba�¡bavyprba|�]¢v°p	`.b~hxi�^~q1Ã$�°]_^ab~havM|�^aqMv-o�]D|3b�iK]Dv[¨ p	`MhRp�]Åp�oLe�s�cD] Ã p�]QoÎhwg1q.e[p �[�M�'�S|ye�i�]¢vM¨



���

p	`Mb � hRprbu§NcD]Dq�^abav�b�Ï_�N��Ð Z d�e�i(]Dv�¨°p	`Mb�Âue�hRprbxi(v.hxi(µMl7]Åp�o�h5g7o�q3cÅeMprbu��b�iYp	]_^ahac3e�s3c_]DÃ p�hxsMs�bahxi®o9i�h5p	`MbxiN¶¡bahxÊ
hxv.|±p	`Mb'������� Ã(hRe�cÅpr]Dv�¨�o	p	i�q1v[¨3c�µ�|Mba^�i�bah�o�byo�¶~`.b{v°p	`.b |1]DÃ(Ãrbxi�bav?p(]DhacN�~qM��ba�¡b{v?p�qMÃCp	`.b���hxiL·Nh5e-cÅp
]Dv�^xi�bah�o�byo Z ¬�`M]Qo�c_hRpQprb�iÍ¶�`M]D^a` sMi�q�g�hxg�cDµ Ã	q3cDcDq�¶°o�]_vM`Mbxi�]Åprbw| v.q1ir�~hacÇÃrhRe�cÅp�o�lH`Mhyo+h i�bac_hRp	]���bac µ
o�]�¨�vM] Ã(]_^ahav?p��1bxiYp	]D^?hac�^aq3��s�q1v.b{v?p)bR��bav~]Dv~hn��bxi(µ~�~q�|3b�i�hRprb2^�q1��sMi�byo5o�]���bË^aq1v?prbR¥�p�Ï®�a�[Ð Z

¸5º3ß�½�Y�ß�Ùa¾ àK»�¼x¿7Àx»�¿7¼�Ùaà +�Þ Y_Á � »9Á_º W�Ùx»�Ù?¼�à
W�Û1Ý.Á W�Á º7Á

� º7º7¿7Û�Y'¼�Û�»�ÙËÁ º W W

��hxi�·$hRe�cÅp Óx�a�[�$��Ô p�q Ó����M�x�M��l �aÔ �Ml¢��£��[�r�Ml¢���5�

��b.o	prbxi(v�g1q1i�|Mb�iÄÃ	h5e-cÅpÑq3Ã'p	`Mb
�°]D^wbui�hav�¨�b�Ó®���¦��� ·$hRe�cÅp	Ô

ÓY���M�x����Ô p�q Óx��©M���a�aÔ �MlD�3�[�f�¡�MlD�����

¬9hRg�c_b����~��sMcD] Ã p$i�hRprb�^ah�cD^Re�c h5prba|°o�]¢v.^abnp	`Mbn\ Z t Z � Z � Z ��Ó��5�-�fÊ Z hxv3orÔ

�Ë]Åpr`Çp	`.b0v.bR¶W��«	¬ î |MhRp	]Dv[¨�l"p	`.b�vMbaq�prba^®p	qMvM] ^Hhw^Rp	]���]ÅpYµÍ|ye�iK]Dv[¨�p	`.b � hRprbÄ§Nc�b{]Qo	prq3^ab�vMbal�hxvM|Çp	`�b
sMi�byo�bxvyp9o�b{]Qo��¡] ^a]Åp	µ�hxi�b�^aqMvMÃY]Di��¡ba|�]Dvfp	`M]QoLo�ba^RprqMi®o Z

��Ù � Ù?¼�Ùaº7ÀaÙ?à
Ï®��Ðf§ Z �f��g�b�iYprlÆ\ Z ����g1bxiYprl��fcÅp	]³pQe�|MbÄ|Mb?o°cD]D¨3v�b?o'|MbÖi(]���hx¨�b/|MbÄc	���CeMpQµ[i(i�`.¤{vM]_bav
bavyp	i�bÖ��c�s�byo¡bRp
§�µ[i�¤av.¤abyo Z m�q1v-o�¤a­ye�bavM^?buv�¤aq�prba^®p	qMvM]D­ye�byo Z �"bx��eTb�|�� havMhacDµ-o bfo(s�h5p(]Dhac_b�­yeTh{v?p	]ÅprhRp	]���b�bRp)hxsMs�cD]D­ye7¤wbal3�"�
bRp)����Óx� ���M�?Ô��5�Y��� Z
Ï ��ÐC� Z��aZ ��vyp	`MqMv�µ�l-\ Z dfe�g�hxi�l�} Z m�q1`.bxvMl � b�o¦^aq1i�|Mq�v3o¦|�b�¨�hac_bRp�o¦|Mb~cDh��"ha]_b�|Mb�o¦�fv[¨�byo5ï7`M]QoYprqM]�i�b
bxv���]Di�qMvMvMba�¡bavyprhacDbÖbRp~o	p	i�h®p	]�¨Mi�hxs�`M]_­ye�b.ï�¤x��q�cÅeMp(]�q1vH�¡qMi(sM`Mq�|yµMv.h{�¡]_­ye�bÕi�¤a^abav?prbÖbxv�i�¤xs�q1v�o b��Ö|Mb�o
ha�~¤avMhx¨�ba�¡b{v?p�o Z �f¤�qM�~q1irsM`Mq3cDqM¨�]Db~ªyi�bxcD]_baÃ(lMsMi�q�^abyo oYe7o�l�bxv���]�i�q1vMv.b{�¡bavyp$�¡Óx� ���"�?Ôrl����M©[�x����� Z
ÏQ�MÐ �¦Z �"hxi(i�h{c�l�� Z �3]D�~q�vMbR� � hf¨Mi�q�p prb�|ye'§$i(]Dv.^abfï7c_b�§)cD¤a]QoYprq�^��xvMb��~qMµ�bav']DvÖª7�3]Åprb?oC§)hac ¤wq3cD]Åp(`M]_­ye�b�o
|Mb�cDhfi�¤�¨3]Dq�v'|Mbu�°]_^ab�bRp9¨Mi(qyp_prbyo�|Mb��;i(]D�¡hac_|1]No�q�e7o�c_h�|M]�i Z |Mb � e���c_bxµ î¯Z bRpN�"hxi(i�h�c � q�e�] o Z�� ]���i�bRpr�
¨�e�]D|Mb�|Mb;c	�_bx¥�^Re�i®o�]�q3vf�¡�¦|Mb;c	����t5��§7§)ly�~]D^abwl��¦Óx� �M©M�?Ô��M���M�x�5�M�
Ï £�Ð9� Z �"¤Rp	`.q.eM¥1l�\ Z m�hRpQprhxv.baqMl�§ Z��¡Z d�bxc�s�b?^a`MlNm Z �C�1hal �aZ § Z ��b�`MhRe�cÅp Z �Æ\0¤y^wh{vM]Qo��¡b�o�h5e�Ã	qMµ�bxi"|3b
o�¤a]Qo��¡b�o�bav'�¡bxi � ]D¨�e�i�b�b5p�|Mhxv-o�c_b±��e�|'|Mbyo¦��c¢s�b?o¦}f^a^a]D|�bavyprhacDbyo;ª3i�¤yo	e-cÅprh5p�o�bRp�]Dvyprbxi(sMi�¤²prh®p	]DqMv-o�l7m Z
� Z ��^wha| Z ��^a] Z §)hxi(]Qo Z l°�M�M©[l1��Óx� �"���aÔ9©����(©M© Z
ÏY�[Ð;· Z �"]�¨�q�p	�(m�q�i(�~]_bxi�lC· Z ��hx¨�bÖlC\ Z ��q-o®o�qMvMl �wZ d�bR�1bxi�^a`��xi�balC\ Z ·�bxi(i�hxv.|1]Dv�]DlÆ§ Z �ue�bxvMvMq�^alC\ Z
§)q1s.q1Ã	Ã	l �aZ ��· Z ��pr¤xsM`MhavMl�d�¤{Ã	qMi��~hRpr]DqMv3o�s�c ]Dq�^��av�byo |Mb cDh �¡hxir¨�b v.q1i�|M�(cD]D¨�e�i�b Ó�·7i�h{v.^abxÔ¦ª�cDb�o
^aqMv3o�¤a­ye�bavM^ab�o�|���e�v¡^a`Mbx��hRe�^a`Mba�¡bavyp9^�iYe7oYprhxc7oYe�|M�rh{cDs�]Dv Z ��e-cDc Z ��q3^ Z �f¤�qMc Z ·7i Z lC��©3�[l��Ml-ÓY���M��£[Ôf� �M©M�
�N�M�
ÏQ�MÐL� Z �"qMv�]DÃrhwµ1l � b'Â"e�h5prbxi(vMha]�i�b°c ]ÅpQprq�i�hac)bRp�o�q�e7o��	�~hxi�]Dv/|Mbyo�^�	yprb?o�ÃQi�hav�
aha]Qo�b�o"|Mb°c_h�\Ì¤a|M]Åprbxi(i�hxvM¤ab Z
�NpQe�|MbyoNÃQi�h{v�
aha]Qo byoLoYe�i9c_b�­ye�hRprbxi(v.ha]�i�balM�ftrt�b�^xqMv�¨Mi Z t(vyprbxirvMhRpNï[tQ�¡Â"����l�§Nh�i(]Qo�lN� �M���Ml1s Z £��[�K�M�
ÏQ©MÐ �aZ �nq.e�i�^whxi�p"b®pu\ Z �M]DÃ(ÃQi�bal � bÕÂue�hRprbxi(v.ha]¢i�bÕ�¡hxi�]¢v%|yeãs�hwµ�o�vM]�
aq3]_o Z ��e�c¢c Z ��q�^ Z ��¤xqMc Z ·Ti Z lC�N��l
� �3���[l�©��a�[�(©M�M� Z



�M�

Ï �[Ð �aZ m�hRprhxcD]Dq�p p	]D�	��hac_|1]Dv�hal �wZ \ Z �ue�¤xi�]¢v=bRp%� Z t�h²¶�qMi®o(Ê�µ.l��~v.b o�qMcÅeMp(]�q1v hRe sMi�q�g�c��a�°b4|Mb�cQh
vM¤wq.prba^®p	qMvM]D­ye�b/­ye�hRprbxirvMha]�i�b/|Mhav3o¡c_byo~�fcDs�b�o��Q\
hxi�]Åpr] �¡b�o�l�cDhÖs�hxiYp�|MbÖcDh±prba^5p	qMvM]D­ye�b�o�hac ]_Ã �xi�b Z �ne�c c Z
\�e7o Z ��vyp	`[i�qMs Z §�i�¤x`M] oYprqMi Z \ãqMvMha^aq�lM�M£MlN� �"�[��l-�?�x�5� Z
Ï �MÐ�m Z m�hRe7o o�bal;� Z ��`Mhac_bwg1lu� Z mL`�Ê�]�i�l;´ Z ��q�e�hxi(]�l î'Z ��b�v�}ue�ba|�È?q�eFl�� Z \0h{��q.e�l î e��~]_|1]Åprµ
^x`.h{v[¨-b?oC]Dv�o�q�eMp	`Mbxi(v�¬)e�vM]Qo�]_hf|ye�i�]Dv�¨�p	`.b � hRprbn§)cDba]QoYp�q3^ab�vMb�]¢vMÃrbxi(i�ba|�ÃQi�q��+���(¬N`~|MhRpr]¢v[¨¡q3Ã��~q�c¢c�e$o�^
o(`�bacDcQo Z ��sMs�c ]_ba|~��baq�^x`Mba�°]Qo	p	i�µ.lN���[lMÓY���M�M��Ô��������5����©��M� Z
Ï®���MÐN� Z d~h�i�|MbahRe¯Ó �-Ô�lÉ\ Z dfeMg1hxi�l?� Z ¬Nq�e�p	]Dv.��\
qMi(]Dv~Ó �7Ô�l3� Z mCi�¤R�1q3cDhal�m Z \0hxv�¨�hav.l3m�hxiYprbu¨�¤�qMcDq1¨�]D­ye�b
|Mb�cDhn·7i�havM^wb�hRe%�®«(�[�~�M�M� Z ·�bRe-]DcDc_b�|Mb��;i�hyo5o�ba�rmnhavMv.b.o�bRp��~qyp	]D^ab�ÓKo�q.e7oNsMi�byo®o�bxÔ������u\
l�}�i(cD¤?hav3o Z
Ï®�M��Ðn\ Z d�eMg�hxi�l��¡q.eM�1bac¢c_b�o�|MqMvMvM¤?byo�s�hac_¤aq�^ac¢]_�¡hRp(]�­.e�byo�oYe�i�c b'¬NµMi(i(`.¤avM] bav%|Mbyo��fcDs�byo���\Ìhxi�]Åpr]¢�¡b�o
Ó�·7i�hxvM^?bxÔ Z ��e-cDc Z ��o®o Z ·7i Z �Np Z Âue�h²p Z lM�-�[�Y���[l�� �"�[�[l3�M�[�Y���
Ï®�5��ÐÄ\ Z d�eMg�hxi�l �¡Z �ue�¨�c¢]_bac �¡]Dl±\0q1i(sM`.q1¨�b�v��yo bFbRp%�~q�eM��ba�¡b{v?p�oH��bxiYpr]D^ah5e3¥S­ye�h5prbxi(vMha]Di�byoÌbav
g�qMi�|ye�i�b�|MbÑc�� hxi�^�|Mb±�¡] ^wb.ï�b�o®o�ha]u|�bÖ­ye�havypr]DÃY]_^?hRpr]DqMv Z �fv.hac¢µ-o b%�1s�h5p(]Dhac_b/bRp���sMs�c ]_­ye�¤abal��"�%bRp����Ml
� ���M©MlM�N���Y��© Z
Ï®���MÐ�\ Z d�eMg�hxi�l �wZ �¦Z §)bxi�bxÈ?l?�¡¤xqyprba^®p	qMvM]D­ye�b�­ye�hRprb�i(v�ha]�i�b�bav�g�qMi�|ye�i�b�|Mbuc�� hxi�^foYe�g�hacDs3]Dv¡|MbL�°]_^ab Z m Z
� Z ��^wha| Z ��^a] Z §)hxi(]Qo�l��M�"�[l�t(trl�� �"�0�[l��5£��M�[�x�5£
�M� Z
Ï®�5£�Ð�§ Z �Ì·$ba|Mbxi�]D^a] Z l1\ Z §)hxsMs�hac_hxi�|Mq�l1�9��]D|MbavM^ab�q3Ã�\Ìhxi�]DvMb�t®o�q.p�q1s�b�oYprhx¨�b�� Z ��`M]�¨�`3o	prhavM|°]Dv � ]D¨�e�iK]_h
ÓYtQprhxc�µMÔ9havM|~]Åp�o�prba^®p	qMvM]D^fo�]D¨�vM]¢Ãr] ^?havM^wb Z Â"e�hRprb�i(vMhxi(µ�t�vyprbxi(v.hRpr]Dq1v.hacDl��5£-�[���5£��Ml3ÓY���M�M��Ô)�"�[�(©M© Z
Ï®�a�[Ð �°Z �"e�¨�cD] bac_�°]DlC\ Z dfe�g�hxi�lÆ��vMhacDµ-o bÕ�~qMi(s�`Mq-oYp iYe�^RpQeMi�hxc_bÕ|ye
g�hyo�]DvHs�cD]Dq3^ �avMb�|ye
��hxi�Ó(� Z \ Z l
·7i�hav.^abxÔ�bRp9^aqMvMÃQi�qMvyprhRp	]�q1v¯hw�1ba^�c_byo�|MqMvMvM¤ab?o�|Mb�c_hfvM¤?qyprba^®p	qMvM]D­ye�b Z ��e-cDc Z t�v3o	p Z �"hyo5o�]Dv'| � ��­ye�]Åprha]¢v�bwl
�[�MlN� ���M��l�©M©M� �[� Z
Ï®���MÐN� Z \ Zaî bxvM|Mbxi o�qMv~l.� Z · Z ��vM|Mbxi o�qMv��'¬N`Mbn���Ko�bxi�]Dbyo�prqMqMcÅg�q�¥¡Ã	q1iNs�hacDbwq3^abwh{v.q1¨Mi�hxsM`�µ Z �"bx��]_bR¶'o
]Dv�\
]¢v�b�i�hacDq1¨Mµ�h{v.|~�fbaq�^x`.b{�¡]QoYp	i(µ.lT�?��lM���M�M�Ml�£
�M�M�K�?��� Z
Ï®��©MÐ�m Z�î ]DcDc h?]�i�ba�Q\Ìhxi�^abacDl�m Z ��hxi�]D¤xsMµ�lC� Z �;`�hac_bxg�l � � �¦Z ��q.µ.l�m Z ��hxÈ?q�l �wZ mCe�bxi�|Mh°��h�i�^abacDq��H�~�
o�b�iK]�b.o��¡bah�oYe�i�b{�¡bavyp�o�]Dv/¬�µ[i(i�`.b{vM]_hav%|Mbxs�q-o�]Åp�o�ÃQi�q3� \
hac cDqMi�^ah��%·-e�iYp	`.bxi�bx��]D|3bav.^ab±Ã	qMiupQ¶�qÄcDhyo	pr�
]Dvyprbxir¨3c_ha^a]_hac�`M]D¨�`Õo�bahfc_bx��b{cQo�]¢v~p	`Mb;�"hac_bahxi�]_^f]Qo®c_havM|3o Z Â"e�hRprb�i(vMhxi(µ���^a]_bav�^ab"�;bx��] b5¶°o�lC�a�[l(� ���M�Ml��[�M�
��� Z
Ï®���[Ð�m Z t(v[vMq�^abavyp±�'¬�`.bÇ­ye�hxi	prbxi(vMh�iYµ4bx��q3c³eMp(]DqMv4q1Ã�hHÊ�haqMcDqMvM]Åp(]_^�¶~bwhRp	`�bxi�]Dv�¨�sMi�q1Ã	] c_b
hRp � haq�e
Ó�·7i�bxvM^a`��ue�] hav.hxÔ�l~hyo/]Dv���b�oYp	]É¨-hRprbw|ÍgMµÍ���Ko�bxi�] b?o Z �;g7o	p	i Z £��ap	`���vMvye�hac�\
babRpr]Dv�¨Fm�c hxµ4\
]¢v�b�i�hyc
��q3^�]DbRp	µMl�}fcD¤�i�q1v.l.·Ti�hxv�^ab�lM���M�M�
Ï®� �MÐ9m Z t(v�v.q3^wbxvyprl-m Z �"qMcDc¢]DvM¨�bxi�l1· Z m�`Mhxg�hRe�¥�l-m Z m�cDhxe�|Mbal�� Z dfe�i�hxvM|Ml3� Z � b;·$haq�e�|Mbxi�l1� Z ´�]�b{Ãrbac_l
m Z §NqM�~]_byo¡�ft(v?prbxi�^aqM��s�hxi�]Qo�qMvHq3Ã�vMb5¶I¬�`H]Qo�q.prqMsM]D^�oYprhxv.|Mhxi�|3o±ª)§$i�bac ]_�°]Dv�hxi(µHi�b?oYe�cÅp�o�¹��;g�o Z �5£����
��q1cD|3o ^a`M�~]_|yp)mnqMvMÃ	bxi�bav.^abalM���M��£�l3mLqMs�bxvM`.hx¨�e�b Z
Ï ���MÐ m Z t(vMv.q3^ab�vyprl�m Z ·$c_¤a`Mq�^alC· Z � ba�°ba]_c c_b �f�~�r¬�`���o Z ��\Ë�	�>��m |Mh5p(]Dv�¨
q�Ã�o�`Mbac cQo¡ÃQi�q3� p	`�b
��^a`MbavM`�ba]D� cDq3b?o5o¦Ó��¦`M]¢v�b~��i�hxg�bav�Ô Z ��e-cDc_bRpr]Dv�|Mb�cDh'��q3^�]D¤Rpr¤~�f¤wq1cDqM¨�]D­ye�b~|Mb�·Ti�havM^abal���©M�Ml��Ml-���M�3�
�M£
�M�Y�-�M� Z
Ï �N��Ð�· Z t(i(irln§)hxcD¤aq�bav���]�i�qMvMvMba�¡b{v?p�o'b5p¡¤R��q�cÅeMp(]�q1v
¨�¤?q3|yµ.vMha�°]_­ye�b�vM¤wq1¨ �avMb%bRp¡­ye�hRprb�i(vMha]�i�b%|Mb�cQh
g�vMqMi�|ye�i�buv.q1i�|�|ye~g�hyo o�]¢v~�¡¤a|M]Åprbxi(i�h{v.¤abav~q�^a^a]D|Mbavyprhac Z ¬�`��yo�b���^a]Dbav�^abyo�ly�°]�^ybwl�� �"�?£�lM£���£�s Z
Ï �M��ÐC� Z ´�hRe�ÃY�¡havMl3� Z �f`Mhac_bxg�l �aZ · Z ��ba`M�°]Dc c_bxi�l7m Z1î ]¢c_c_h{]Éi®bw��\
hxi�^abacDlT��i�hxvM]�e�� ^aqMvM^abav?p	i�hRp	]DqMv'havM|
]Qo�q�p	qMs�b�i�h®p	]DqÖsMirq1Ã	]Dc b�o�¶~]Åpr`M]Dv�
 � æ)� � ì � æ5í � o�`�bacDc�o�ª���baq�^x`�i�qMvMqMcDqM¨3]�^ahacC]_��s�cD]_^yh5p(]DqMv3o Z �fbwq3^x`M]D�¡] ^?h
bRp)mLq-o(�~q�^x`M]_�°]_^ah���^Rprhal��M�Ml�� ���M�MlM�M©M�3�[�(�M©�£�� Z
Ï ���MÐ î¯Z |Mb � e��~c_b{µ%Óx� �M©M��Ô�l � byo�cD]¢¨�v�byo�|�b°i�]���hx¨�bÕ­ye�h5prbxi(vMha]�i�b'|Mb¯§$i�q���bxv.^?b'bRp"|Mb±c_h°i�¤x¨�]Dq3vÑ|3b
�°]D^wbal1trv�ª � hn§$i�¤x`M]QoYprqM]�i�b�ÃQi�hav�
wh{]Qo balMta��l�sMs Z ���M�5�r�M��� Z ��|�]Åp	]�q1v-o9|ye¯mN�����
ÏL�M£%Ð �aZ · Z \
]Dv-oYprbxi�l �¦Z § Z �¦]D^ah�i�|MlCm Z��aZ �fc_c ��¨Mi�bal R
�Y��g���R��²�1i�^�`�i�qMvMq3c�q1¨Mµ/qMÃ�bav�oYprhRp	]Åprb'�~bRprbwq1i(]³prbyo Z
�Æhxi�p	`�hxvM|f§Nc�h{v�b5prhxiYµ¯�3^a]_bavM^ab � b5pQprbxi®o�l�£M£�l�� �M©��Ml�£M���[�Y£M£�� Z
Ï �-�ãÐ�� Z d Z �¡byoYpr¤xirqMÃYÃ	lL��ba^a`Mb�i�^a`Mb0o	e�i°cDb�o'o ¤a|M]D�¡b{v?p�o°��hxi�]¢v-o¯ha^RpQe�bac o¡|�bÄc_hÖi�¤x¨�]Dq3v
|��_�fv?p(]�g�b�o Z
��vMvMhac_b.o�|Mb;c	�Dt(v-oYp	]ÅpQeMp)��¤xqM¨Mi�hxsM`M]�­ye�bal����MlN� �3�0��lN�5������� Z
Ï ���
Ð �aZ ´ Z }�o(�~qMvM|Ml �aZ § Z \0hwµ.lQ� Z · Z ¬9hxvMvMb�i�ln��¨�b/q1Ã�p	`Mb/m�hxs�bÑ´�bavMv.ba|.µ
g�h�i(i�]Dbxi��(hav.|M��c_hx¨�q�qMv
^aqM��s�c bx¥ Z � q.e�i(v.hac�q1Ã$��baq1sM`�µ�o®]_^ahacM�"byo bahxi�^a`.l3©3�[lM�Ml�� �M©M�MlM£����M�Y£�©�� Z
Ï ��©MÐ�d Z §$q1i�^abxcDc ]DlÇ§ Z � Z �.¶�hxi(È{b{v-orÊ3]�l2¬C`Mb g�ba`�hx��]Dq.e�i qMÃ��~�FhavM|W¬9`M�Ko�bxi�] b?o�vyeT^acD] |�byo ]¢v
¨Mi�q�e�vM|y¶�hRprbxi Z �"bR��]�bR¶'o9]Dvf\
]Dv�bxi�hacDqM¨1µ¡hav.|���baq�^x`Mba�¡]�o	p	i(µMl-�?��lM���M�M��lMs Z ����©��(�M��� Z



�5�

Ï ���[Ð �aZ · Z �"]Åp	È?l;�9��q�cÅeMp(]�q1v4|ye ^a`Mha�~s�|Mb2^wq1v?p	i�ha]¢v�prb
|Mhxv�o/c �_hxi�^
|�bÄ�°]_^abÌ|Mbxs�e-]Qo��-�Ë�°] c_c ]Dq�v3o
|��_h{vMv.¤ab�o Z d Z � Z ��l?��]_^abalN� �"�[�Ml����Ls Z
Ï �
�MÐ �aZ � Z �nqTor`Mq3cÅprl �
����¬N`y« �����Y� |Mh®p	]Dv�¨Ëq3Ã�p	i�hR��b�iYp	]Dv�b�hxv.|Í^wh{c_]_^{`.bÄi�]Dv�|3o Z �~�3� ��g-oYp	i Z §�irqM¨ Z l �[l
� �M©M�MlÖ���M©M� Z
ÏQ�M�MÐ �¦Z �3h�¨�bal � h0o�¤a|1]_�¡b{v?prhRp	]DqMv ��c	�Qba��g�q�e�^{`?e�i�bH|���e-v2Ãrc b5e3�1bH^�	yp	]Dbxi'�¡¤a|M]Åprbxi(i�h{v.¤abav�ªnc_bÄ��hxi
ÓY� Z \ Z Ô9¬N`��yo�b�|Mb�|Mq3^®p	qMi�h®p$|Mbfo(s�¤w^{]�h{c_]Åpr¤�|Mb���¤aq1c�q1¨�]Db?ly�~]D^abwl�� �M©M�MlM�-�[��s Z
ÏQ����ÐC· Z �1]Éi�q3^�ÊMq�l�´ Z ��babacDqTo�lT´ Z �3^�`Mhxg�bxi�lT� Z �"bx]DvMl�· Z d�i�bx`Mb�i�lT\ Z d�] ba`McDl-� Z(� ba`MvMbal-´ Z ��� ¨�bxi�l-\
´�i(g�bRp�o�^x`�bxÊ Z l�d Z d~b�¨�bxi(]Dv�¨�lM��c_hRprbn�Æba��]_hav~hxi�]D|M]Åp	µ~sMe-c o b�]Dv~^abavyp	i�h{c��9e�i�qMs�b�|ye�i(]Dv�¨�p	`Mb�cDh�oYp$¨Mc_ha^a]_hyc
]Dv�^abxs�pr]DqMv Z �°hRpQe�i�bal�£��M�Ml����M�3�[l"�[�M�M� �[�M� Z
ÏQ����Ð¦m Z � Z �yprbahxirv3o�l�d Z �¦Z ¬�`?eMg�bxi�lN¬N`Õ���M�M�L������£%|�hRprbyo"q1Ã�c_hRprb�§Nc_ba]�o	prq3^wbxvMb°�¡hxi�]DvMb'Ã	qTo o�] cQo�ÃQi�q3�
p	`Mbn\0ba|M]Åp	i�bxi(i�hxvMbahav~h�vM|f\
hxi�q3^a^wq Z Â"e�h®prbxi(v.hxi(]Dhwl3©MlN���M�3�[lM�
�M�Y£M� Z
ÏQ�M�MÐ �wZ ��bRirvMbRprl � h°sM`Mhyo�b'|�� ¤w|1]_Ã(]_^ahRpr]Dq1v�s�qTo	pr�Y�~]Dq3^ �{v.b'|Mbyo�hacDs�b�o�oYe�i�cDh�p	i�hxv�o(��bxi o h{c_b'|Mbyo���cDs�byo��
\
h�iK]³p(]D�¡byo Z ��e-c_c Z �3q�^ Zaî ]_oYp Z �°h®p Z ¬Nq.e�c�q.e7o�bal��M���[l�� ���?��l1�M���M�	����£
ÏQ��£�ÐÖ� Z��aZ ��hyo®o�bxi(g�e�i(¨�l'� Z � Z � ha^aq�g-o�b�vMlfd Z��wZ d�b0§)haqMcDq�l�\ Z ¬ Z \0^2mCe-cDcDq�^a`Ml~¬ Z ��bavMlf§$i�ba^a] o b
|MbRprbxir��]Dv�hRpr]DqMv/q3Ã��3��«��°|Öi�hRpr]Dq-o�lLo�ha�¡hxi�]�e-�~l�h{v.|Äv�baq�|yµM�¡]�e-� ]Qo�q.prqMsM]D^'hxg�e�vM|Mhav�^abyo�]DvÇoYprh�vM|Mhxi�|
o�qMcÅeMpr]DqMv-o Z �fbaq�^x`M]D�°]_^ah�b5pNm�qTo��~q�^x`M]_�°]_^ah���^Rprhu£-�[l�� �"�7��lM�����M���Y������� Z
ÏQ�3�[ÐLm Z ��hxÈ?q�l �aZ �¦Z �fq�µ.l7m Z��wZ d�hxgMi�]Dq�l7¬ Z �"hxi�|Mh ��]_l �"Z ��qM�~qMÈ?hal3§ Z � Z �M]¢c���hal7¬N`Mb � hyoYp9t(v?prbxi(¨�cDha^a]_hyc
]Dv�p	`.b"\0ba|1]³prbxi(i�havMbwh{v¡h�o�hf�~q�|Mbac�Ã	qMiNp	`Mb�sMi�byo�b�vyp9]Dvyprbxir¨3cDhw^{]_hac_lÕ��cDq.g�hac7hav.|�§Nc�h{v�b5prhxiYµ¯mn`.h{v[¨�bal-©Ml
� ���M�MlN�����M�x�M��©


