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l*q��O�X~A|�w*�uh�|zh^��e�h^|z��e�h[�L�(�A�A�s��jm�*~-�Ah"g���|ph.���A��ixj��uik�Oqs�sh^o

�v���^�"�-���s�s J¡ g�~s���¢~�wze�h"|�£¤hEq-wzr�|phEo"¥I�Xh^|p�-qsop¦§�sh���~sg���r�wp¦§���Qq�¦§g�o�q�w�~s¨Lh^|p¦§����qs�^��h^ozo�wp~�rOoph"|�o"©
�Oq-wzqO¥Oq��9yZwp¦§g�hs¥Lq��9y9ª�e�h"|zhs¥u¦§�«qSwp|�q��Oop�Oqs|ph^�Aw�g%q��O��h"|E¬®­x~-ª¯h^�sh^|^¥u|zh^qs°±¦§²"¦§���%o�rX��e�q³�Z¦´op¦±~A�µ�Oh^��hEoY¶
op¦±wzq-wzh^o�oph"�Ah"|�q�°'¦§gS�O|p~-�Ah"g�h"�Zwzo®¦§�µwpe�h�ª�qby³oph"|z�sh"|�o�q��O�µrOoph"|�o®wph^|pg�¦§�Oq�°´o�¦§�Zwph"|�qs��w^¬V�·���Oqs|�wz¦§�"r�°§qs|^¥
rXo�h^|zo�wzh"|zg�¦±�Oqs°§oxo�e�~Ar�°´����~�w*wz¦±�AeZwp°§y
|zh"°§y
~A�¸q��¸¦§�u£¤~s|zg%q-wp¦§~s�¸oph"|z�sh^|^¥�ª�eO¦§��e«�^q��¸�Lh.wph^gS�L~s|�q�|z¦§°±y
rO�Oqb�-q�¦§°§qs��°±hv¦±�Hq�g�~s��¦§°±hµo�¦±wprXq-wp¦§~s��¬�d�e�h^y�ope�~Ar�°§�¹|zq�wpe�h^|]h�tu��°§~s¦±wSqs°±°¯wpeOh
¦§�u£¤~s|zg%q-wz¦±~A�¹o�h^|p�Ah"|�o
qb�-qs¦±°´q���°§h�¦±�Qq��A¦±�Ah"�Q��~A�Awzh�t9w.wpeO|p~Ar��se¢°±~9~Zo�h³�"~sr���°§¦§���¸ª�¦ºwze��X~swpe�»�tuh^�Qoph"|z�sh^|zo�qs�O�¢�s|z~sr��Oo�~s£
g�~A��¦±°§h�wph"|zg�¦±�Xq�°´o"¥U¦§�¢q
o�h^|p�Ah"|z°±hEopoxg�qs����h^|^¬�d�e�¦´ok�Oq��Lh"|���|zh^oph"�Zw�o*wze�h ¡ ��­*~u�"¼V��o�h^|p�Ah"|z°±hEopo*»O°±h
opyuoYwzh"gJwpeXq-w(|zh^qs°±¦§²"hEoUwp|�q��Xo��Oqs|ph^�Zw(qs��qs�uwp¦§�sh}»O°±h®qs�^��h^ozo�qA�"�"~s|��u¦±�O��wp~*wze�hIrXo�h^|zo^©^op�XhE��¦±»X�Iop¦±wprOq�wp¦§~s�Oo
½ hs¬ �O¬V�uh^�Z¦´��h.¦§��rOophs¥u��h"wYª¯~A|p¾³�"~s����hE�awz¦±�9¦±wYys¥uh�w��^¿�¬
À¸ÁZÂUÃzÄ]Å �-Æ��s  �Ç¦§o�wp|z¦±�OruwphE��»O°§hÇopy9o�wph^g�¥sg�~s��¦§°§hÇ��~Ag���ruwp¦§���X¥Aoph^��rO|p¦±wYys¥Zo�h^|p�9¦´��h*°§~u�"q-wz¦±~A����|p~swp~u��~A°M¥
ª�¦§|zh"°§h^ozo¯�Oh�wYª®~s|z¾L¬
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��� ����� �   {Vq�|zgS¦��uhµg]r�°±wp¦§��°§h^oS�L~Aozo�¦§��¦§°±¦±wpnEo"¥�°±h������ �"!$# %&�$�('*)"+,�.-0/1%&243Q�u~A¦ºwS�Xh^|pg�h"w�wp|zhµ°M© qs�^��f^o
qsrutQ�u~s���On"h^o��'© r��¹ruwz¦±°§¦§ozq-wzh"r�|��'© r���h
g�qs��¦§f"|zh%wp|�q��Oop�Oqs|ph^�Awzhs¥Ch^�Qwp~Aruw�°§¦§h"r¹h"w65�wz~sruwSgS~Ag�h"�Zw^¬
7�q�¦´o�g�h�w�wz|ph.h^�98.r��9|ph�r��Oh.wph^°±°§h�q����O|p~u��e�h.��nE��hEopop¦ºwzh���°±rXo�¦§h"r�|�o*qsgSn^°±¦§~s|�q-wz¦±~A�Oo���qs�Oo�°´q�g�qs��¦§f"|zh
��~s�Zw]°§h^oSo�h^|p�Ah"r�|�o.h�wS°±hEo.wzh"|zgS¦§�Oqsrut¢r�wp¦§°±¦´opq�wph^r�|zo�¦§�Awzh"|�q��A¦§ozo�h^�Zw^¬;:}�H�Oq�|pwp¦´��r�°§¦§h"|E¥�°§h^o.wzh"|zg�¦±�Oqsrut
r�wp¦§°±¦´opq�wph^r�|zov��h��u~A¦±�Ah"�Zwv�OqAo�<"wp|zh¸£¤~s|pwph^gSh^�Zw
��~Ar���°§n^ovqsrut o�h^|p�Ah"r�|�o%�uh���~s����n^h^o^¥¯�"h^ov��h"|z��¦±h^|zo
�L~srO�bqs�Zw=<�wz|ph³wph"g��L~s|�q�¦§|ph^g�h"�Zw]¦§�O�u¦´o��L~s��¦§��°§h
��qs�Oo�r��¹h"�9�9¦§|p~A����h"g�h^�Aw�gS~A��¦§°±hA¬���h^o.wzh"|zg�¦±�Oqsrut
��~s¦§�sh"�Zw.��°§ruw?>sw�ruwp¦§°§¦§oph"|�wz~srOo�°§h^o�oph"|z�sh^r�|�oÇ�uh³��~s����n^h^o@5µ°§h"r�|��u¦´op�X~Zo�¦±wp¦§~s�¢�s|*As�"h65µr��Q��~Ar���°´q��Ah
£ qs¦±�O°±h³qb�Ah^���uh^o]o�h^|p�Ah"r�|�ok»�tuh^o.h"w]�uh^o]�s|z~sr��Lh^o.��h�wph"|zg�¦±�Xq�rut¢gS~A��¦§°±hEo"¥��Oq��Oo.rO��hvq��O��|p~u��e�h%�uh
wYy9�Lh(B¸ozq��Oo�o�h^|p�Ah"r�|�oDCA¬FE¯h"wSqs|�wz¦§�"°±h%��|zn^oph"�Zwzh³°±hµo�yuo�wpf^gSh
�uh%»X��e�¦§h"|Sopqs�Oo]oph"|z�sh^r�|�G6H
IKJ�L.M,N
O r�¦¯|pnEq�°§¦§oph³r��!qs�"�"f^o�qsrut�»X��e�¦§h"|�o�wp|�q��Xo��Oqs|ph^�Zw�h�wSqA��q���wzq-wz¦º£*h^��£¤~s�O��wp¦§~s�H��hv°´q«o�¦±wprXq-wp¦§~s�¹�C© r��
r�wp¦§°±¦´opq�wph^r�|P5Sr���gS~Ag�h"�Zwx�u~s�O��n ½ �Oqs|�h�t'¬9wph^|pg�¦§�Oq�°Cr�wp¦§°±¦´o�nA¥O��~A����hE�awp¦§�9¦ºwzn�|pnEo�hEq�rC¥9h�w���¬ ¿a¬
Q[Å �E� Ã �SR � ��  �9yuo�wpf^gShS�uh�»L��e�¦±h^|Ç�u¦´o�wp|z¦±��rOns¥O¦§�u£¤~A|pg%q-wz¦ O r�h]gS~A��¦§°±hA¥Lopn^�"r�|p¦±wpnA¥O��|z~�wz~u��~s°(�uh]°§~u�"q-¶
°§¦´opq�wp¦§~s���uh.o�h^|p�9¦´��hs¥u|zn^oph^qsrutvozq��Oo®»O°´o^¬
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d�eOhx�9¦§op¦§~s�%~�£C�Lh"|z�-qsop¦±�Ahx��~Ag���ruwp¦§����¦§o®q�g�~s�O�.wp~u��qbyU© o}g�~Ao�w®��eOqs°±°§h"�O�s¦§����wp~A��¦§�^o}£¤~A|¯¦§�u£¤~A|pg%q-wz¦±~A�
wzh^��e��O~s°§~s�sy��^¬Vl�hEq�°§¦±²^¦±����wze�hx�9¦´o�¦§~s��g�h^qs�OoVwzeOq-w®��~s�Xo�r�g�h^|zoVª�¦§°§°O�Lh*��|z~-�Z¦´�uhE��ª�¦±wpevr���¦§�sh"|�ozq�°�q��X�
¦§g�g�h^�u¦´q-wzh�qA�"�"h^ozo�wz~�qb�-qs¦±°´q���°§hv¦§�u£¤~A|pg%q-wz¦±~A� qs�O�Hoph"|z�9¦§�"h^o^¥Vwp~A�sh"wpe�h^|Sª�¦±wpe ª�qby9o�~�£kh�¨Uh^��wp¦§�sh"°§y
h"tu��°±~A¦ºwz¦±�O��wpe�h^g ½ hs¬ �O¬§¥Oo�h^h�� �u¥����¤¿a¬�­*~-ª®h"�Ah"|E¥uª�e�¦§°±h.wze�h��OqAo�h.�Oh�wYª®~s|z¾Z¦§����q��O��eXq�|��uª®qs|phk¦§�u£¤|zqAoY¶
wz|prX�awprO|ph�¦´o}e�h^|ph�wz~�h"�Xq���°§h�wpe�hx�Z¦´op¦±~A��wz~��Lh^��~Ag�hxq�|phEq�°§¦ºwYyA¥�wze�h"|zh�¦§o¯oYwz¦±°§°Xq�°§~s�O�.ª®qby]wp~.�s~.�Lh�£¤~A|ph
¦±wzox£¤r�°§°(|zh^qs°±¦§²^q�wp¦§~s�C¬��Ç�Xh^�«¦§ozopr�h^ox¦±�O�"°±rX�uh]��|z~-�9¦§op¦§~s��¦§�����¯g]r�°±wp¦±¶ gS~u��qs°(rXo�h^|x¦§�Awzh"|p£ qs�"h^o^¥Lop~�£ wYª�q�|zh
h^�9�Z¦§|z~s��g�h"�Zw�o(op~xwzeOq-w}qs����°§¦§�^q-wp¦§~s�Xo���h"��°§~-yshE��¦§�]wze�h���~sg���r�wp¦§���.o��OqA��h®ª¯~A|p¾�h"¨LhE�awp¦§�sh^°±y]¦±�O��h"�Lh"�u¶
��h"�Zwp°§y�~�£Xwpe�h*�"~s�Oopr�g�h"|E© o���|z~�»X°±h�q��X�]°§~u�"q-wz¦±~A�C¥-��h"wYª¯~A|p¾.��|z~�wz~u��~s°´o(£¤~s|�¦§gS�O|p~-�Ah^�]�"~s���Oh^�awz¦±�9¦±wYy�¦§�
qs�9y]o�¦±wprXq-wp¦§~s��¥Aq��X��eXq�|��uª®qs|ph¯£¤~s|E¥shA¬ �X¬±¥Ah"��eXq��O�"h^��q�ruwz~s��~Ag]y�~s£Xwz¦±�9yZ¶·op�^q�°§h���h"�9¦§�"h^o}oprO��e%qso}ª¯hEq�|p¶
qs��°§h���~sg���r�wph"|�o^¬®d�e�¦´o*�Xq��Lh"|x�"~s�O�"h"�Zwp|�q-wzh^o�~A�µ~A��h]oprO��e�¦§ozopr�h�wpeOq�wÇ¦´o�h"�Xq���°§¦±�O�³rOoph"|�o�wp~³qA�"��hEopo
wze�h"¦§|x��q�wzq%qs�Zy9ª�e�h^|phA¥Oq��9yZwp¦§g�hs¥uwze�|z~sr��Ae
wze�h���|z~-�9¦§op¦§~s�µ~�£�wpe�h=G6H
IKJ�L M,N���h�wYª®~s|z¾³»X°±h�opyuoYwzh"g
£¤~A|¯g�~A��¦±°§hxrXo�h^|zo^¬ G=H�I6J�L.MPN³¦§g���°§h"g�h"�Zwzo�qA��q��uwz¦±�Ah*»O°§hÇqA�"�"h^ozo¯qA�"��~A|z��¦±����wp~�wze�hkrOo�h^|zo^©9o��Lh^�"¦º»X�
op¦±wprOq�wp¦§~s�Oo ½ ¦<¬ hs¬§¥O�uh"�9¦´��h�¦§�
rOophs¥u�Oh�wYª®~s|z¾³��~s�O��h^��wp¦§�Z¦±wYys¥uopr�|z|p~Ar��O�u¦§���Sh"�9�9¦±|z~s��g�h^�Awa¿}ª�¦±wpeO~sruw*rOoph"|
¦§�Zwph^|p�Ah"�Zwp¦§~s�C¬

�x¨Uh"|z¦±�O�SqS��h"wYª¯~A|p¾S»O°§h.o�yuo�wph"g wzeOq-w*qs°±°§~-ª*o�qs�"�"h^ozo�¦§���]»O°±hEo¯£¤|p~Ag �-q�|z¦±~ArOoI°§~u�"q�wp¦§~s�Oo�q��X�vg�~�¶
�O¦±°§hÇ�uh^�9¦§�"h^o}¦´o¯��~�w�q���h^ª ��~s�X��h"|z�C¬�� w¯eOqAoI�Lh"h^�vo�wprO�u¦§h^�vo�¦§�O��hxwpe�hkrOozq��Ah�~�£C°´q��uwz~s�Oo¯eOqsoI�XhE��~AgSh
�"~sg�g�~s���O°§qA��hs¬�l�h^°±h^�bqs�Zw¯|zh^opr�°ºw�oI¦§�O�"°±rO��hxª®~s|z¾�~A�³g�~s��¦§°±hx»O°§hÇqs�^��hEopo ½ hs¬ �O¬§¥��±i� 9¥Ui^�u¥Li^��¥Xi"!#� ¿¯q��X�
~A�]qs�^��hEopop¦±�O�*o�h^|p�9¦´��h^o(q��O�]��q-w�q�¦±�]wpe�h¯ª�¦§��h®qs|phEq ½ hs¬ �O¬§¥$�% &� ¿�¬�­x~-ª¯h^�sh^|^¥Eg�~Ao�w(~�£uwze�h"g �"~s�O�"h"�Zwp|�q-wzh
~A�³¦§�u£¤~s|zg%q-wp¦§~s�
qs�"�"h^ozoV£¤|z~sg g�~s��¦§°§hÇ��°§¦§h"�Zwzo¯wp~]»�tuh^�
o�h^|p�Ah"|�o"¥��L~Aozop¦±��°§y�wpeO|p~Ar��se³qs�³¦±�Zwzh"|zgShE�u¦´q-wph
�O|p~A��|p¦§h�w�q�|zy���|z~btuys¬('�hµ�Lh"°§¦±h^�sh
wpeOq�w�wze�hµ�"~sr��O°±¦§�����Lh�wYª®h"h^�!�"°±¦§h"�Zwzo�qs�O�Q¦§�u£¤~s|zg%q-wp¦§~s�!o�h^|p�Ah"|�o
ope�~Ar�°§�µ�Lh]qso�°§~9~Aoph�qso��L~Aozop¦±��°§h.¦§�
wze�h��Lh"|z�-qsop¦±�Ah��"~sg���ruwz¦±�O�³o��OqA��hA¬I�·���Oq�|pwp¦´��rO°§qs|^¥�¦§�u£¤~A|pg%q-wz¦±~A�
qA�"�"h^ozo}o�eO~sr�°´��q�°§°±~-ª!£¤~s|¯¦±�u£¤~A|pg%q�wp¦§~s�%o�eXq�|z¦±���.ª�¦±wpeO¦±�³�A|p~Ar��OoV~s£'gS~A��¦§°±h�wzh"|zg�¦±�Oqs°§o}ª�e�h"�%wze�h"¦§|I°§~�¶
�^q-wz¦±~A�C¥uo�hE��r�|z¦ºwYy%�"~s�Oo�wp|�q�¦§�Zwzo^¥9qs�O�%wze�h���~sg�g�r���¦´�"q-wz¦±~A�v|�q����Ahx~s£Cwpe�h)' ¦§|ph^°±hEopo�� ¡ �J�Xh^|pg�¦±w^¬ ¡ �
¦§g�g�h^�u¦´q-wzhÇ�Lh"��h"»�w*°§¦±hEo¯¦§�µ¦±g���|z~-�shE�%�Xh^|�£¤~A|pg%qs�O��hx£¤|p~Ag wpe�h.o�wzq��X�u�X~A¦±�Zw�~�£�|phEo��L~s�Ooph*wz¦±g�h��s¦§�sh^�
wze�h%��q-w�q³wz|zqs�OopgS¦´ozo�¦§~s��|zq�wph^oÇ~�£®ª�¦±|zh"°§h^ozo�� ¡ � �"~sg��Oqs|phE�¸wp~
wpeOhS~A��h^o�~s£I�s°§~s�Xq�°�ª�¦±|zh"°§h^ozo���~Ag�¶
g�r���¦´�"q�wp¦§~s�«��h"wYª¯~A|p¾uo^¬Ç�9h^|p�Ah"|z°±hEopo�¦§�u£¤~A|pg%q-wz¦±~A��qs�^��hEopoxeOqsox¦±���Oq�|pwp¦´��r�°´q�|Ç�Xh^h"�«�O|p~A�X~Zo�hE�¸¦±�*�±i+�<¥
ª�eO¦§��eµ¦±�Zwz|p~u�urO�"h^�³tu¼V�v£¤~s|®»�tuhE�
� ¡ ��¬O� w�¦´o���~-ª �A¦±�9¦§���S|p¦´o�hÇwp~%qS�9r�g]�Lh"|�~s£(h"¨L~A|�w�¦±�
wpeOh.ª�¦§�uh
qs|phEq�wpeO|p~Ar��se�wze�h�h^g�h"|z�sh"�X��h�~s£}�Xh^h"|p¶Mwz~�¶ �Xh^h"|ÇopyuoYwzh"g%o ½ hs¬ �O¬§¥,�±i&�u¥�iE�&�¤¿a¬.�9h"|z�sh^|p°§h^ozo*¦§�u£¤~A|pg%q-wz¦±~A�
qA�"�"h^ozo(¦§��wpe�h*�"~s�Zwph"tZw�~�£Lg�~s��¦§°±h*�"~sg���ruwz¦±�O�k|�q�¦´oph^o�o�hE��r�|z¦ºwYy.¦´ozo�r�hEoVo�¦§�O�"h®¦±wzo�ª�¦´�uh*qA�"��h^�uwzqs�O��h®ª�¦§°±°
��h"�Lh"�O�%~A�%e�~-ª g]rO��e�wze�hxrOoph"|®�"qs��wp|zrOoYwIwpe�hko�yuo�wph"g�¬�l�h^opr�°±wzoI£¤|p~Ag[wze�hx�"|py9�uwz~s�s|�q��Oe�¦§���u~Ag%q�¦§�
~s¨Lh^|]q��9r�g]�Lh"|]~�£���|p~swp~u��~A°§ok£¤~A|.wp|zrOo�wphE����h�wYª®~s|z¾«¦§�u£¤~s|zg%q-wp¦§~s��qs�^��hEopo^¬
­x~-ª¯h^�sh"|E¥'wze�h"¦§|�rOozq��Ah
¦§�«wze�hSgS~A��¦§°±h�q�|zh^qveOqsoxwp~µ�Xh��"qs|ph"£¤r�°§°±y�h�t�qsgS¦§��hE�«�s¦§�sh^�¸wpeOh�qAopop~u��¦´q-wzh^�¸��~Ag���ruwp¦§����q��O����~Ag�¶
g�r���¦´�"q�wp¦§~s����~Ao�wzo^¥uª�e�¦´��e
�Oh"h^�µ�Lh�q-¨U~s|���q��O°±hÇ£¤~s|�|zh^op~sr�|���h"¶ �"~s�Oo�wp|�q�¦§��hE�Swph"|zg�¦±�Xq�°´o"¬V{}|zh"°§¦§gS¦§�Oqs|py
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¦´o�o�h"w®rO�
�9y�wpeOh���~sg%q�¦§�
qA�ug�¦±��¦´o�wp|�q-wp~A|®qs�O�v��eXq����Ah^�%~A�
q�|ph^�sr�°´q�|®�Oqsop¦´oI~A�³wpeOh���~sg%q�¦§�
oph"|z�sh^|
½ ¦M¬ hs¬§¥}|zh"�Ar�°§qs|]|zh"�A~9�^q-wz¦±~A�¢~s£*wpeOh
¾Ah"y¢£¤~s|�qb�s~A¦§�u¦§���«¦±wzo]£¤~s|z�sh^|py�¿�¬¢d�e�hµ�u~sg%qs¦±�!¾sh"y¢¦´o�rXo�hE��£¤~s|
�L~�wze�qsruwpe�h^�Zwp¦´�"q-wz¦±~A��q��X��oph^��rO|ph�gShEopozq��Ah�h�t���eOqs���shEoxqsgS~A���³�Lh"h^|kg�~A��¦±°§h�wph"|zg�¦±�Xq�°´o"¬�d�e�hSrOo�h
~s£�wpe�h��u~sg%qs¦±�¸¾Ah"yµh"�Oqs��°±hEo*g�¦§��¦±g�¦§²"¦§���³wze�h��"~sg���ruw�q-wz¦±~A����~ZoYwÇqAopop~u��¦´q-wzh^�µª�¦ºwze���|zy9�uwp~A�s|�q���e9yA¥
qAo��u¦´op�"rOozo�hE���Lh"°§~-ª.¬
­x~-ª¯h^�sh^|^¥'wze�hvoph^�"r�|p¦±wYy�h^�u£¤~s|���hE�¢�Zy G=H�I6J�L.M,N¢¦´o]�uh^�Xh^�O�uh^�Aw�r��X~A��wpe�h
qb�A~s¦´��q��X��h]~s£Iwze�h%�u~sg%q�¦§�¢¾sh"y«£¤~s|z�sh"|zys¥Uª�e�¦´��e¢|ph O rO¦±|zh^ok|zh"�srO°§qs|Ç|zh"�A~9�^q-wz¦±~A��~�£¯wpe�h�¾Ah"ys¬S�·��~sr�|
�"r�|z|ph^�AwÇ��|p~swp~swYyZ�Lhs¥Xª¯h]eOqb�sh]oph�w�q�»�tuh^�«�Xh^|p¦§~u�µ£¤~s|x¾Ah"yµ|ph^�s~u�"q�wp¦§~s�C¬*­x~-ª¯h^�sh^|^¥uwze�~s|z~srO�se�g%q��u¶
qs�sh^gSh^�Zw*~�£�|ph^�s~u�"q�wp¦§~s�µ¦§oÇq��«q�|zh^q�£¤~A|�£¤ruwprO|ph�ª®~s|z¾U¥�ª�e�h^|ph.ª®h���h^h^�
wp~%w�q�¾Ah.¦±�Zwp~
qs�"�"~sr��Zw*�L~�wze
qb�A~s¦´�u¦§���%¾sh^y
£¤~A|p�Ah"|zyv��r�w�qs°§op~vqb�s~A¦§��¦±����wze�h��"qsoph�ª�e�h^|ph��Xh^h"|kg�~s��¦§°±h]wph^|pg�¦§�Oq�°´ox¾9��~-ª �u¦´o�wp¦§�O�aw
��~sg%q�¦§�«¾sh^yuoÇqs�O�«q�|zh]eOh"�O�"h]r��Oqs��°§h]wz~
��~9~A�Xh^|zq�wphs¬�¼�¦±�Xq�°§°±yA¥L�O|p~swph^��wp¦§~s��qs�Aqs¦±�Oo�w*£¤~A|p�Ah"|zy
~s£}wpe�h
��~sg%q�¦§�
¾Ah"y³~A�vwze�h�wph^|pg�¦§�Oq�°'¦±wzoph"°±£V¦§o�h^�u£¤~s|���hE�v�9yvo�wp~A|p¦§���SwpeOh.¾sh"yvh"�O�"|py9�uwzh^�
~s�
wpe�h�wzh"|zgS¦§�Oqs°M¥
qs�O���9yS��h^��|zy9�uwp¦§���.¦±w¯rOop¦§����wpe�hÇrOoph"|E© oV�Xqsozo�ª®~s|�� ½ hs¬ �O¬§¥ArXo�¦§���]q�{ ¡ 7 g�~9��r�°±hx¦±�³��¦±�9rutO¿a¬V�x~�wp¦´��h
wzeOq-w�wze�¦§o.�"~sr�°´�¢q�°±wph"|z�Oq�wp¦§�sh"°§y¸�LhS|zh^qs°±¦§²"hE��rXo�¦§����qµopg%q�|pwz�^q�|��'¥L£¤~s|.g�~s��¦§°§h�wzh"|zg�¦±�Oqs°§okh O rO¦±���Lh^�
ª�¦±wpe¸q�opg�qs|�w��"qs|z�
�uh"�9¦´��h.�u|z¦±�Ah"|E¬

l�h^�Aqs|z�u¦§���vwpe�h�h"�X��|zyZ��wp¦§~s�«~s£I»O°§h^oÇwp|�q��XoY£¤h^|p|zh^��£¤|z~sg ~A��hSgS~A��¦§°±hS��~u�uh�wp~¸q���~swpe�h^|^¥Lwze�hS»O°±h
�O°±~u��¾uo.q�|zh�h"�O�"|py9�uwzh^��q��O���uhE��|zy9�uwphE��¦§�O�uh^�Xh^�O�uh"�Zwz°±y¢~�£®wpe�hv~�wpeOh"|�o ½ ¼�¦±�X¬��-¶ "$#&% ¿a¬v­x~-ª¯h^�sh"|E¥Uwp~
�O|p~swph^��wxq��Zq�¦§�OoYw*q�w�wzqA��¾uo®wpeOq�w*ª¯~Ar�°§�µ|zh"��°´qs�"h���°±~u��¾uo�ª�¦±wpe�¦§�¸g�h^ozopqs�sh^o^¥9wpeOh.e�h^qA�uh"|*~s£�hEqs��e�o�rX��e
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[a]

File f

Requested file

[b]

File f

Clear block

Encrypted with the domain key

File request

[c]

¼�¦±�Ar�|ph��c�}¼�¦§°±h.h^�O��|zy9�uwp¦§~s�

g�hEopozq��Ah�¦±�X��°§rO�uh^o�qµo�hE��r�|zh���eOh^��¾uo�rOg ½ rOop¦±��� 7«�) s¿Ç~�£Iwpe�h�wp|�q��Oo�£¤h"|z|zh^�¸��°§~u��¾uo ½ ¼(¦§�O¬'��¶ "$* % ¿�¬.�·�
qA���u¦±wp¦§~s�C¥9ª®hxrOophÇq���~A�O��hxwp~]h^�Oopr�|phxwpeOq�w�qs�9ySg�hEopozq��Ah*|phE��h^¦±�Ah^�%¦§�³|zh"��°§y�wp~Sq�|zh O r�h^o�w¯¦´o®¦±�X�uh"hE�
wze�h.|zh"��°§ys¬

�Ço�¦§���.�Lh"|p¶<��°§~u��¾.h"�O�"|py9�uwz¦±~A�Sqs°±°§~-ª*o�wpeOh*�uh^�"|py9�uwz¦±~A��~s£X��°§~u��¾9o�rO�X~A��qA�awzrOq�°�qA�"��hEopo^¥�¦§�Oo�wph^qA�]~s£
��h^��|zy9�uwp¦§~s��q�wCwpeOh}wp¦§g�h}wze�hI��°§~u��¾uo�q�|zh}|zh^�"h"¦§�sh^�C¬C�·�.wpeOh¯ozq�g�h}ª�qbys¥bq���°§~9��¾ÇwpeXq-w(¦´o���h^��|zy9�uwphE�.ª�¦§°±°
�Lh.h"�X��|zyZ��wph^�
~s�O°±y%¦±£�qS|zh O r�hEoYw�£¤~s|�wze�h���°§~9��¾ ½ hs¬ �O¬§¥�|zh O r�hEoYw®£¤~s|*q�»O°§h���~A�Zy�£¤|z~sg�q��Lh"h^|�g�~s��¦§°±h
wzh"|zg�¦±�Oqs°´¿�¦§o�|zh^��h^¦±�Ah^�'¬��·�¹wze�¦§o�ª�qbys¥�wpe�h���~Ag���ruwzq�wp¦§~s�H�"~Ao�wSqAopop~u��¦´q-wphE��ª�¦ºwzeH��|zy9�uwp~A�s|�q���e9y�¦§o
g�¦§��¦§gS¦§²"hE�'¥�q��X�.e�h"�X��h®h"��h^|p�Ayk�"~s�Oopr�g��uwp¦§~s���ur�h¯wp~Çoph^�"r�|z¦ºwYykg%q��Oqs�sh"g�h^�Aw�¦§o(|zh^�urO�"h^�'¬�­*~-ª®h"�Ah"|E¥
|zh^��rO��hE�.h"��h^|p�Ay.��~s�Xo�r�g��uwz¦±~A�]�OqAo�hE�.~s��~s�u¶·�uh^g�qs�O���uhE��|zy9�uwp¦§~s��¦´o�~s�uw�q�¦§��h^�]�ur�h®wp~xwpe�h®£ qs��w(wzeOq-w
wz|zqs�Oo�£¤h"|z|phE��»O°§h^o�q�|zhkh"�O�"|py9�uwzh^�
rOo�¦§���SwpeOh���~sg%q�¦§�
¾Ah"y ½ ¼(¦§�O¬���¶ "('&% ¿a¬�� £(wze�hk»O°§h^o�ª®h"|zhÇh^�O��|zy9�uwphE�
rXo�¦§���³qSwph^g��X~A|zqs|pyµo�hE��|zh�w*¾sh^y³wzeOq-w*ª®~sr�°´���Lh]o�h"w*r��¸r��L~s��wze�h�h^o�wzqs��°§¦§ope�g�h"�Zwx~s£�q³�"~s���Oh^�awz¦±~A�
�Lh�wYª®h"h^�«q��9y³wYª®~%�Lh"h"|Çg�~s��¦§°±h�wzh"|zg�¦±�Oqs°§o^¥�wze�h"��r��X~A�¸h"�Ah"|zyvo�rO�Oo�h O r�h"�Zw*wz|zqs�Oo�g�¦´opop¦§~s�µ~�£}q�»O°§hs¥
wze�h
»O°±hµª®~sr�°´�QeOqb�Ah³wp~��Xh��uhE��|zyZ��wph^� ½ rOop¦§����wze�h�o�hE��|zh�w�¾Ah"yQopeOq�|zh^�Qª�¦±wpeHwpe�h
wph^|pg�¦§�Oq�°¯£¤|z~sg
ª�eO¦§��e
wpe�h�»O°±h.ª�qso®~A�uwzqs¦±��hE�O¿¯¶ ¦º£���~�wxqs°±|zh^qA�uy³�u~A��h�¶Iqs�O�
wpe�h^�µh^�O��|zy9�uwphE� ½ rOop¦±�O��wze�h]oph^�"|ph"w�¾Ah"y
opeOqs|phE�³ª�¦±wpeµwpe�h.|zh O r�hEoYwz¦±�O��wzh"|zg�¦±�Oqs°´¿�¬

� � ����� , 	�� ��, � � / � � � ���*) � � &

¡ �u¶<e�~u�®�s|z~srO�]g%q��Oqs�sh^gSh^�Zw�¦§��G=H�I6J�L.M,N���r�¦§°´��oVr��L~s�%q��Sh�tu¦´oYwz¦±�O��oph"|z�9¦§�"h��u¦§oz��~-�Ah"|zy���|p~swp~u��~A°M¥
¦<¬ hs¬§¥swze�hx� :Id�¼¹�uh"|z�Z¦´��hÇ�C~u�"q�wp¦§~s�%{}|z~�wz~9�"~s° ½ �u��{¯¿ � 0�� ¬F7¸~s|zh*��|zh^�"¦§oph"°§ys¥Zª¯hxrOo�hxwpe�hk��~A�u»O�srO|zq�wp¦§~s�
~s£��u��{ wpeOq�wx�u~9h^o���~sw*|ph^°±y³~A�µq��u¦§|zh^�awz~s|zyvq��Ah"�Zw®£¤~s|*oph"|z�Z¦´��h.�u¦´oz��~-�sh^|pyA¬

dedgf"hciAj�k�j
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Group leader Group member (slave)

[c]
[d]

[a] [b]

¼�¦§�sr�|zh����F7¸h"|z�s¦§���S�s|z~sr��Xo

�·� G6H
IKJ�L.M,N�¥V�u�C{ oph"|z�sh^o�°§~9�^q-wz¦±�����Lh"h^|%gS~A��¦§°±h���~u�uhEo"¥¯¦M¬ hs¬§¥¯�O~9��h^oS¦±� wze�h¸��~sg�g�r���¦´�"q-¶
wz¦±~A� |zqs���shµwpeXq-w³eOqb�Ah�qA�"�"h^ozoSwp~¹��~Ag�gS~A� o�hE��r�|z¦ºwYy!�u~sg%q�¦§�Oo^¬ :}�Ah"|zy¹g�~s��¦§°±h¸�O~9��h«qs�aw�o³qso%q
� � � � % '*� � 34��2 /.wzeOq-wSeOq��O��°±hEo]°§~9~s¾9r�� O r�h^|p¦§h^o�£¤~s|S�Xh^h"|S��~u�uh^o�~�£ G6H
IKJ�L M,N�¬��*�L~s�!¦±��¦±wp¦´q�°§¦§²^q-¶
wz¦±~A�C¥'h^qA��e¸wph^|pg�¦§�Oq�°�|zh"�A¦§o�wph^|zoÇ¦ºw�o�h^°º£I£¤~s|�h^qA��e�oph^��rO|p¦±wYy¸�u~sg%q�¦§��~s£ G6H
IKJ�L.M,N�¦±wkeOqAo�qs�"�"h^ozo*wz~O¥
rXo�¦§���³wze�h�£¤~s°§°±~-ª�¦§���%£¤~A|pg%q-w ½ ¦<¬ hA¬±¥����C{*© o �*��¦§�sh^|zozq�°�l�h^op~sr�|���h��C~u�"q�wp~s|x¶ �Çl*�'¶®£¤~s|zg%q-w �%!�� ¿A� � � ���
� � * ��� # , �$
 * � � � ��� � � #����	��

�����	������������� ���	�����! �"$#&%��'�(���$��#)�	*� $+ ¬ d�e�h^�C¥�qQg�~s��¦§°±h�wzh"|zg�¦±�Oqs°x°§~9~s¾uoS£¤~s|
�Lh"h^|®wph"|zg�¦±�Xq�°´oI~A�
q�|ph^�sr�°´q�|¯�Oqsop¦§o^¥9�9yS¦´ozo�r�¦§���X¥9qAo�q �
#���� � 34� 2 /M¥AwpeOhÇ£¤~A°±°§~-ª�¦§����oph"|z�9¦§�"hx|zh O r�h^o�w#�
� � � � � * ��� # , �$
 * � � � ��� � � # ¬�:}�Ah"|zy%g�~s��¦§°±hÇwph^|pg�¦§�Oq�°'¦§�³wze�h�°±~u�^q�°U|zqs���sh�oph"�O��o®�OqA��¾³qso®g%q��9y%g�h^ozopqs�shEo
qAoxoph^�"r�|p¦±wYy��u~sg%q�¦§�Oox¦ºwk�Xh^°±~A���Ao*wp~ �Lh^qA��e¸g�h^ozopqs�sh��"qs|p|z¦§h^o�wze�h �Çl*�HqAopop~u��¦´q-wphE��ª�¦ºwze¸wpeOh]�s¦§�sh^�
oph^�"r�|z¦ºwYyv��~sg%q�¦§�C¥uª�e�¦´��e�h"g]�Lh^�Oo®wpe�h.wzh"|zg�¦±�Oqs°M© o��·{ qs����|phEopo^¥u�X~A|�w��9r�g��Xh^|xq��O�µ�u~Ag�qs¦±��¬ �xop¦±���
|zh^�"h"¦§�shE� � ���Io"¥AwpeOhx|zh O r�h^o�wp¦§�����O~9��hx¦´o¯qs��°±hxwp~�h^o�wzq��O°±¦´o�e³oph^�"r�|zhÇ��~Ag�g]r���¦´�"q�wp¦§~s�%°§¦±�O¾9o¯ª�¦±wpevqs°±°
wze�h.�Lh"h"|�wzh"|zg�¦±�Oqs°§o^¬

�Ç�O�"h³qµgS~A��¦§°±h�wzh"|zgS¦§�Oqs°VeOqso.hEoYw�q���°§¦´o�e�hE��q¸oph^�"r�|zh�°§¦±�O¾�ª�¦±wpe¹qµ�Xh^h"|E¥�¦±w�¦±�9�A~s¾shEo�q¸o��Lh^�"¦º»X�
�O|p~swp~u��~A°Iwz~�£¤~A|pg qs�!qs�¹e�~u�v�A|p~Ar��!�"~sg���|z¦§op¦±�O��q-w%°§h^qso�w�¦±wzoph"°±£kqs�O�Qwze�h��Xh^h"| ½ ¼�¦§�O¬Q�9¿a¬Hd�e�h
�O|p~swp~u��~A°�|ph^°±¦§h^oI~s�vq��s|z~sr��%°§h^qA�uh"|IwpeOq�w¯¦´oI¦§�v��eOqs|p�Ah�~�£'£¤~s|zg�¦±�O�.wpe�hÇ�s|z~sr���¥sª�e�¦§°±hxwpe�hÇ�Xh^h"|�o}wzeOq-w
qs|phSq�°§|phEqs�uy¸¦§��wpe�h��s|z~srO��qs��w.qAo�o�°´qb�shEo"¥U�Lh"¦§���
¦§�u£¤~A|pg�h^���9y�wpe�h�°§h^qA�uh"|.q��L~sr�w.��eXq����Ah^oxwp~µwpe�h
�A|p~Ar��C¬��·��¦±wp¦´q�°§°±yA¥swzh"|zgS¦§�Oqs°§o®q�|zhxq�°§~s�Ohxq��O�³e�h"�O�"hxh^�sh"|zy�wph"|zg�¦±�Xq�°U�uh�»O�Oh^o®q��s|z~srO��£¤~s|Iª�eO¦§��e³¦±w�¦§o
wze�hx°§h^qA�uh"| ½ ¼�¦§�O¬s�s¶ "$#&% ¿a¬�:IqA��e�wph^|pg�¦§�Oq�°XeOqso®q �*�O¦ O r�hÇ�Y�xh^�Awz¦º»Xh"| ½ �·{HqA���u|zh^ozo}q��O�v�u~sg%q�¦§�%�OqsgSh
¦§��~sr�|��O|p~swp~�wYy9�LhE¿®q��X�
q�r��O¦ O r�h.�A|p~Ar��v¦´�uh"�Zwz¦º»Oh^| ½ �x�Y� ~s£(~s�Oh�wpe�h�wzh"|zgS¦§�Oqs°§o��Lh"°§~s���A¦±�O��wz~�wpe�h
�A|p~Ar��X¿�¬�d�e�h���|z~�wz~9�"~s°�wpeOh"�¢gSh^|p�Ah^ok�s|z~srO�OoÇqAokwpe�h^y«g�h"h"w�hEqs��e�~�wpeOh"|E¥�qsoÇ£¤~s°§°§~-ª*o"¬ ' e�h"�¢wYª®~
°§h^qA�uh"|�o�¦§��h"�Zwp¦±£¤y�hEqs��eS~�wze�h"| ½ ¼(¦§�O¬s��¶ " '&% ¿a¥-wze�h"y]»O|�oYw}h^�Oo�rO|ph®wpeXq-wVwpeOh"¦§|}|phEo��Lh^��wp¦§�sh��s|z~srO�]g�h"g��Xh^|zo
�^q��v�"~sg�g]rO��¦§�^q-wzh ½ ¼(¦§�O¬9�s¶ "$* % ¿�¬�d�eO¦§o�q�°§�s~A|p¦±wpeOg�¦´o®¦ºwzh"|�q-wphE�³r��Zwz¦±°'q�°§°Lwpe�hÇwph^|pg�¦§�Oq�°´o�q�|zhxh^¦ºwze�h"|�¦§�
wze�h�opqsgSh��s|z~sr�� ½ ¼�¦±�X¬U��¶ " ,-% ¿�~A|k�^q�����~swÇ�Lhx�Y~A¦±�Oh^�'¬.d�e�hS°§q�w�wzh"|.�"qAo�h�eOq����Lh"�Xoxª�e�h^�«wYª®~v�A|p~Ar��
°§h^qA�uh"|�oVq�|zh�¦±�Swze�h*opqsg�h ' � ¡ � |�q��O�sh���ruwI|zh^op�Lh^�awz¦±�Ah��s|z~sr��Sg�h"g]�Lh"|�oV�"qs����~sw}|phEqs��e]hEqs��e�~�wze�h"|
½ ¼�¦±�X¬1 A¿a¬�d�e�h"�C¥�wze�h
wYª¯~��s|z~sr��Oo]|ph^g%q�¦§�¹�u¦§o �Y~s¦§�Zw�qs�O��wze�hvg�h"g��Xh^|zo�~�£Ç~s��h
�s|z~sr��¹qs|ph³¾Ah"�uw
¦§�!wpe�h*�+� !S'�� � % # / #]~s£xwze�h¸g�h"g]�Lh"|�o�~�£Çwpe�h¸~swpe�h^|%o�~QqsoSwz~Qqb�s~s¦´�¹|zh"�Lh^q�wp¦§����wpe�h��Y~A¦±� ��|z~9�"h^ozo"¬
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Impossible connection

Group member

Group leader

Node range
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q³g�~s�O¦±°§h�wzh"|zgS¦§�Oqs°�opy9�O��e�|z~s��¦§²"hEo�ª�¦ºwze¸wpeOhSoph"|z�sh^|^¥Xª�e�¦§��e�¦§oÇ��~�wÇ£¤r�|pwpe�h^|k�u¦´oz��rOozo�hE��¦±��wpe�h
|ph^g%q�¦§�O�uh"|E¬
d�eO¦§o�o�y9�O��e�|z~s�O¦±²Eq-wp¦§~s�¢g%qby¸£¤r�|pwpe�h^|]°§h^qA��wz~«|zh"�s~u�^q-wp¦§~s�¢~�£®wpeOhv�u~sg%qs¦±�Q¾Ah"ys¥
¦±��ª�e�¦´��e��"qAo�hSq�°§°�wze�h]»X°±hEoÇo�wp~A|phE��~s�¸wze�h�g�~A��¦±°§h�wzh"|zg�¦±�Oqs°�qs|ph�h"¦±wpe�h^|Ç|zh"g�~-�Ah^�µ£¤|z~sg0wpe�h
�"qA��e�h�~s|*�uhE��|zyZ��wph^�C¬

� ¼�¦±°§h]��~Ae�h"|zh"�X��y³ª�¦±wpe�¦§�«q��9yµqs�µe�~u���s|z~sr���¦´o�g%q��Oqs�shE�
qA�"��~A|z��¦±���Swz~�wpe�h�h"t���°§rOo�¦§�sh.ª�|z¦±wph"|��|z~�wp~u�"~s°<¬
� l�h^�"~s�O�"¦±°§¦´q-wp¦§~s�Q~s£*�u¦±�Ah"|z�s¦§���¸��~A��¦±hEo]�urOh%wp~«�O~s�u¶·o�y9�O��eO|p~A��¦±²^h^�¢��~A�O��r�|z|zh"�Zw�r��U��q-wzh^o ½ ¦M¬ hs¬§¥ª�¦ºwze�¦§�«�u¦§o�wp¦§�O��w*�s|z~sr��Oo�¿I¦§o*qA��e�¦§h"�shE�³rOop¦§���Swpe�h.��|z~�wz~u��~s°'�u¦´oz��rOozo�hE�veOh"|zh^q-£ wzh"|E¬
� �x¦§�sh^|p�A¦±�O���"~s��¦§h^oVwpeOq�w¯�"qs����~�wV�Lh*|zh^��~A�O��¦§°§h^�SrOop¦±���.~Ar�|V��|z~�wz~9�"~s°�qs|ph�r�°±wp¦§g%q-wzh"°§y���~Ag]��¦§��hE��9y³wpeOh.rOo�h^|^¬

¡ °ºwze�~srO�se��O~�w.�uh�w�q�¦§°±hE��¦§�«wze�h�|ph^g�qs¦±�X�uh"|E¥'��~seOh"|zh"�O�"h]~�£®�u¦±|zh^��wp~A|p¦§h^oÇ¦§okg%q��Xq��shE�¸¦§�¢qµ�u¦±¨Lh^|ph^�Aw
ª�qbys¥L�OqAo�hE�«~s�«wpe�h�o�h^g%q��Zwp¦´�"oÇ~�£}wze�h�»O°±h�opy9o�wph^g e�¦§h"|�q�|���eZyA¬ � qsop¦´�"q�°§°§ys¥'�u¦§|phE�awp~A|p¦§h^oÇq�|zh]g�h"|z�shE�
wze�|z~sr��Ae³wpeOhÇr��O¦±~A�
~s£Cwpe�h�h^g]�Lh^���uhE�³»X°±hEo"¥uª�e�h^|phÇwpeOhÇwz¦±g�hEoYw�q�g��
qAopop~u��¦´q-wphE�³ª�¦±wpe�q�»X°±hÇwpeOq�w�¦§o
�"|phEq-wzh^�
°±~u�"qs°±°§y%~s�¸qSg�~s��¦§°§hÇwzh"|zg�¦±�Oqs°'¦§oxo�h"w�wp~%q�o��Lh^�"¦§qs°'�bqs°±rOh � � �Y¬
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¼�¦±�Ar�|ph !$�}­*¦´oYwz~s|zy³q-w�w�qs��e�hE�³wz~%h^qA��e³»O°§h

�·�«~Ar�|x�O|p~swp~u��~A°M¥Uq�� % # / )"� � ¦§okq-wpwzqA��e�h^�µwz~vh^qA��e�»O°§hs¬Çd�eO¦§oÇe�¦´oYwz~s|zy
°§~s�Zo=!"�
�Owpe�h]»O°§h]r��U��q-wzh^o
# %&2 ' ��wze�h�»O°±h¢ª�qsov�"~s��¦§h^�1C-opyZ�X��e�|p~A��¦§²"h^�!£¤|z~sg Cbª�¦±wpe>¦ºw�oveO~sg�h¢oph"|z�sh^|^¥��9y o�wp~s|z¦§���¹¦§�>qH�Oq-wzq
o�wp|zrO��wpr�|zh�ª�e�h"|zh*q��O�Sª�e�h^�Swpe�h�|zh�£¤h^|ph^�O��h®»O°§h�ª®qAo�g�~9��¦º»OhE���A¬ ¡ �%h�t�q�g���°§h�~�£Ue�¦§o�wp~A|py�¦§o��A¦±�Ah"��¦§�
»X�sr�|zh	!9¬Vd�e�h*eO¦§o�wp~A|pyS��~sg���|z¦´o�hEo�wpe�hxwp¦§g�h^o�wzq�g��%�-q�°§r�h*~s£'wpe�hx|ph"£¤h"|zh"�O�"h*��~s�9y�q-w}wze�h*wz¦±g�h*¦±w¯ª�qso
�"~s��¦§h^�1C-opyZ�X��e�|p~A��¦§²"h^��ª�¦±wpe�¥�q��O�vwpe�h�°§~s�S~�£(opr��Ooph O r�h^�Zw®r��U��q�wph^o�~A�³wze�h�|ph"£¤h"|zh"�O�"hk�"~s�9y ½ ¼�¦§�O¬�!E¶
"$#&% ¿a¬Vd�e�h�°§~s��¦§o®wze�hÇ°§¦´oYw�~�£�q�°§°Co�rO�^��hEopop¦±�Ahx�A|p~Ar��Oo^¥ZqAo®oph"h^�v�9y�wpeO¦§o�op�XhE��¦±»X�Ç»O°±h���~A�9y ½ ¼�¦±�X¬�!E¶ "(')% ¿a¬
:¯qs��e�wp¦§g�h³wze�hv�A|p~Ar��Q��~sg��L~Aop¦ºwz¦±~A��¦§o�g�~9��¦º»OhE�'¥�wpe�|z~srO�se¹qs�O�u¦ºwz¦±~A�Q~s|]��h"°§h�wp¦§~s�H~�£*q¸g�h"g��Xh^|^¥
qv��h"ª ¦±wph^g ¦§okqs�O�uh^��wz~³wze�h]°§¦§o�w^¥'ª�eO¦§��e��"~s�Zwzqs¦±�Xo�wpeOh���h^ª o�h"wÇ~s£}�s|z~sr��¸g�h"g��Xh^|zo ½ ¼�¦§�O¬ !E¶ "$* % ¿a¥
wze�h�»O|�oYw�wz¦±g�h�qS»O°§h.r��U��q-wzh.~u�"��rO|zo�ª�¦±wpe�¦§��wpeOh.�s¦§�sh"�µ�s|z~srO�C¬}¼�~A|�h^qs��eµ�s|z~srO�µ�"~sg��X~Zo�¦±wp¦§~s��¥uwpe�h
°§¦´oYw%~�£Çwpe�h��9r�g��Xh^|zoS~�£Çwpe�hµ»O°§h���°§~9��¾uo�wpeXq-w%ª¯h^|phµg�~u�u¦º»Xh^�!ª�¦ºwze�¦±� wze�h��s|z~sr��!¦§oSg%q�¦§�Zwzq�¦§��hE�
½ ¼�¦±�X¬]!E¶ "$, % ¿�¬�d�e�h^�C¥9|phE��~A�O��¦§°±¦´q-wz¦±~A��~�£U»O°§hx��~A��¦±hEo}~A�%gS~A��¦§°±h*�O~9��h^o}¦´o®qs��e�¦§h"�Ah^�S�9yS�"~sg��Oq�|z¦§����wpe�h
eO¦§o�wp~A|py³qAopop~u��¦´q-wphE�vª�¦±wpeµwze�h�wYª¯~�»O°§h^o^¬

­x¦§o�wp~A|py����V¦´o(qx��|zh�»�t.~�£Xe�¦§o�wp~A|py����I¦±£Xq��X�.~s��°§y�¦º£M� ½ ¦ ¿'wze�h"¦§|�wp¦§g�h^o�wzq�g����-qs°±r�h®~�£uwze�h®|ph"£¤h"|zh"�O�"h
�"~s�9y«q�|zh]h O rOq�°<¥ ½ ¦§¦´¿Çwze�h�°±¦´o�w�~s£I�s|z~srO�Ook¦±�	� � ¦´o.qv��|zh�»Ot«~�£Iwze�h�°±¦´o�w�~s£¯�A|p~Ar��OoÇ¦±�	� � ¥�q��X� ½ ¦§¦§¦´¿
£¤~A|�h^qs��e��s|z~sr��¢��~AgS�L~Aop¦±wp¦§~s�¢�s¦§�sh"���9y�wpe�h%°§¦§o�w.~�£
� � ¥'wpe�h%°§¦´oYw.~�£®g�~9��¦º»OhE���O°±~u��¾uok¦§okwze�h³opqsg�h
qAo�wpeOh³~s��h
qsozo�~u��¦´q-wzh^��ª�¦ºwze�wpe�hµ��~A|p|zh^op�X~A�O�u¦§����¦ºwzh"g ~�£�� � ¬��·�¹qs����¦ºwz¦±~A�C¥�£¤~A|.wpeOh
�"qAo�h%ª�eOh"|zh
� � q��O��� � eXqb�sh�wze�h%opqsg�hS°§¦´oYw.~�£®�s|z~sr�����~sg��L~Aop¦ºwz¦±~A�Oo^¥Uwpe�h³qs�X~-�Ah���~A�O�u¦±wp¦§~s� ½ ¦§¦±¦ ¿ko�eO~sr�°´��eO~s°´�
£¤~A|xq�°§°'wze�h.�s|z~sr�����~Ag��X~Zo�¦±wp¦§~s�Oo*��ruw*wze�h.°§qAoYw*~A��hs¥Oª�e�¦±°§h.wze�h.°±¦´o�wx~�£�g�~9��¦º»OhE����°§~9��¾uo�qAopop~u��¦´q-wphE�
ª�¦±wpe«wpe�h�°§qAoYwk�s|z~sr��«�"~sg��X~Zo�¦±wp¦§~s�¸¦§�
���.ope�~srO°§���LhSq³��|ph"»�t¸~�£�wpeOh�~A��h�~�£�����¬ � qsop¦§�^q�°§°±yA¥Oª�e�h^�
����¦´o]q���|zh�»�t¢~�£����s¥�wpe�¦´o.g�h^qs�Oo�wpeXq-w�wze�h%»O°§hv��~A�9y�qsozo�~u�"¦§q�wph^��ª�¦±wpe����S¦§o]q��Qh^qs|p°§¦§h"|.�sh^|zop¦§~s�
wzeOq��¢wze�hv��~A�9y�qsozo�~u�"¦§q�wph^��ª�¦±wpe�����¬
d�eOh%~s°´�uh"|]�"~s�9y��^q��¢wpe�h^�Q�Xh%rO�L��q�wphE���Zy¢��~A°±°§h^��wp¦§����wpe�h
oph�wÇ~�£}g�¦§ozop¦±���%rO�L��q�wphE�¸��°§~9��¾uo^¥LqAo�¦´�uh"�Zwp¦±»OhE�¸rOop¦±�������s¥X°§h^qA�u¦±�O�%wp~³|zh O r�hEoYwx£¤~s|*wze�h^oph���°§~u��¾uo�wp~
wze�h%~-ª���h^|k~s£¯wze�h%°´q-wphEoYw�»O°§h%�sh^|zop¦§~s�C¬S� £¯wYª®~�e�¦´oYwz~s|z¦±hEo.q�|zh���~sw���|zh�»�t�~s£¯hEqs��e¢~�wpeOh"|E¥'wpe�h^��wpe�h
�"~s|z|phEo��L~s�X�u¦±�O��»O°±h���~A��¦§h^oÇeOqb�sh]��¦±�Ah"|z�sh^�C¥Lqs�O�«¦±wk¦´oÇr��«wz~vwze�h�rXo�h^|xwz~v|zh^��~A�O��¦§°§h.wpe�h���~A��¦§h^o^¬k� w
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¦´o*�Xq�|pwx~�£V~srO|*£¤ruwzr�|ph�ª¯~A|p¾vwp~³¦§�Zwph^�s|�q-wph�£¤rO|�wze�h"|�o�rO���X~A|�wx£¤~s|x|zh^�"~s�O�"¦±°§¦´q-wp¦§~s��¥��Oqsoph^��~A�¸h�tu¦´oYwz¦±���
ª®~s|z¾%¦§�
wze�h�q�|zh^qO¬

� ¦§�sh^�!°§~u�"q�°�e�¦´o�wp~s|z¦§h^o^¥Iq�g�~A��¦±°§hµ��~u�uh�¦§o�q��O°±hµwp~��uh"wph"|zg�¦±�Ohµª�eOh�wpeOh"|�¦ºw�o�°±~u�^q�°®»O°§h��"~s��¦§h^o
qs|phS��~Ae�h"|zh"�ZwÇª�¦±wpe�wpeOh�»X°±hEok�"~s��¦§h^o�o�wp~A|phE�¸~s�¢�Xh^h"|���~u�uhEo"¬]¼�¦§|zo�w^¥'ª�eOh"��q³��~u�uhk�Y~s¦§�Oo�q
�s|z~sr��C¥
qµ��~Ae�h"|zh"�X��y¸��e�h^��¾¸¦´o�g%qs�uhS~s�¢q�°§°�wpe�hS»O°§h^oÇwzeOq-w�q�|zh�oYwz~s|zh^�«�L~�wze�°§~u�"qs°±°§y«q��O��~s�¢�Xh^h"|���~u�uhEo"¬
d�eO¦§oÇh"�Oqs��°§h^ok�uh�wzh^�awz¦±�O�µ�u¦§�sh^|p�A¦±�O�%»O°§h^okqsoko�~9~s��qsoÇ�X~Zopop¦±�O°±hA¬kd�e�¦´ok¦§oÇg%qs�uh�¾9��~-ª��¸wp~
wpeOh�rOoph"|
�9y�qAopop~u��¦´q-wz¦±����qµwzqs�µwp~µwpe�h³»O°±hA¥�ª�e�¦´��e�q����Lh^qs|zo�r��L~s����|z~-ª*op¦±���X¬%d�e�h"�C¥(¦ºw�¦´o.r��¢wz~
wze�h³rOoph"|
wz~«�uh^�"¦§��h³ª�e�h�wze�h"|]e�h³ª�q��Zwzokwz~«|phE��~A�O��¦§°±hSwze�h%»O°§h³~s|.�O~�w^¬ � qsop¦§�^q�°§°±yA¥��u¦§�sh^|p�Ah"�O�"h���h�wphE�awz¦±~A�Q¦§o
��~s��h��9y��"~sg��Oqs|p¦§����wpeOh*e�¦´oYwz~s|z¦±hEo�~�£Uwpe�hx�bqs|p¦§~srXoV��~s�O¦±hEo}oYwz~s|zh^�S~s�Swze�h*��h^ª �"~sg�h"|Vª�¦±wpe³wpe�h*~A��h^o
o�wp~A|phE�³ª�¦±wpe�¦§��wpeOh.�s|z~sr��Oo��-¬

'¢hxrOoph�wpeOhx��|z~�wz~9�"~s°u�A¦±�Ah"��¦±�³¼�¦§�sr�|zh 0kwz~�h"�Oopr�|zh*qs�^��h^ozo�wz~]q.��~Ae�h"|zh"�ZwI��~A�9ys¬ ' e�h"�%|zh^qA�u¦±�O�
qv»O°§h���¥�qv�A|p~Ar���|zh^qA�«°§~u��¾¸¦§okw�q�¾sh^� ½ ¼(¦§�O¬60�¶ "$#&% ¿Çq��O��wpe�h�¦´�uh"�Zwz¦ºwYy«~s£Iwze�h�°§q�wph^o�w�ª�|p¦±wph^|k¦§�¢wpe�h
�A|p~Ar��µ¦§oÇoYwz~s|zh^���-¬ ¡ �"~s�9y³~�£�wze�h.»O°§h.¦§o*»O|�oYw*|zh O r�hEoYwzh^�µ¦º£�wze�h.»O°§h�¦´o���~�wkoYwz~s|zh^�
°±~u�"qs°±°§y ½ ¼�¦±�X¬�0-¶
"('&% ¿a¬µ� £®wze�h%°§~9�^q�°V»X°±h³ª�qso���|ph^�9¦±~ArOo�°§y«¦§��h"¦±wpe�h^|]~�£®wpeOh 2 �)# , ) � � � � ~A| 2 �)# , g�~u�uhA¥(~A|.eOqso��YrXoYw
�Lh"h^�µ�"~s��¦§h^�C¥Awze�h"�µwze�h�°±~u�"qs°'��~s�9y%¦´o®r��u¶<wp~�¶·��q�wph�q��O�³wpe�h.|zh^qA�³qs�^��h^ozo®g%qby%��|p~u�"h"h^� ½ ¼�¦§�O¬c0-¶ "$* % ¿a¬
�Ç�¢wze�h%~�wze�h"|�eXq��O�'¥(¦º£�wze�h³°§~9�^q�°�»O°§h%ª�qso.��|zh"�9¦§~srOop°§y¸¦±��wze�h � � � #  � , g�~9��hs¥(wpe�h^��wpe�h%°§~u�"q�°}»O°±h
�"~s�9y�¦§oSopyZ�X��e�|p~A��¦§²"h^�¹ª�¦ºwze¹wpeOh
~A��h
~s£�wpe�h�ª�|z¦ºwzh"|�qs�^��~s|��u¦§���¸wz~�e�¦´o�wp~s|zyZ¶<�Xqsoph^�¢|phE��~A�O��¦§°±¦´q-wz¦±~A�
½ ¼�¦±�X¬ 0�¶ "$,-% ¿�¬xd�e9rOo^¥Xª�e�h^�«wze�h]°´q-wzh^o�wÇª�|z¦ºwzh"|x|zh^�"h"¦§�shEo�wpe�h��
	���
���������� ����gShEopozq��Ahs¥X¦ºw���~sg��Oqs|phEo*¦±wzo
»X°±hµ��~s�9y�ª�¦±wpe¹wze�hµ~s��h
~�£ �.rOop¦±�O�«wpeOh"¦§|�|zh^op�XhE�awz¦±�Ahve�¦´oYwz~s|z¦±hEo ½ ¼(¦§�O¬ 0�¶ "�� % ¿a¬¢� wSg%qby¢wpeOh"�¹|zh"��°§y
�9y�� ½ ¦ ¿ 
 " ¦±£xwze�h«��~A��¦±hEo�q�|zhv¦´�uh"�Zwp¦´�"qs°M¥ ½ ¦§¦´¿ , � � � � ��� ¦º£kwpe�h¸�"~s��¦§h^o��u¦§�sh^|p�Ahs¥V~s| ½ ¦±¦§¦´¿�wze�h�°±¦´o�w�~s£
h^�O��|zy9�uwphE�«��°§~u��¾uoxª�e�~Zo�hSr��U��q-wzh�gS¦´ozo�hEoÇ~A����¬]¼�¦§�Oq�°§°±yA¥Uwpe�h���h^ª�o�wzq�wphS¦§o�o�wp~s|zh^��q��O�«wpe�h�°§~u�"q�°
|zh^qA�¸qs�^��h^ozo�¦´oÇ��~s��hA¬*d�e�h]��|z~�wz~u��~s°�£¤~s|ÇeOq��O��°±¦§���³ª�|z¦ºwzh]qs�^��hEopox¦§o O rO¦ºwzh�op¦±g�¦§°§qs|^¬x¼�¦§|zo�w^¥Uq%�A|p~Ar��
ª�|z¦±wph�°±~u��¾%¦´o®wzqs¾sh"�
wp~�h^�Oo�rO|ph.q��µh�t��"°±rOop¦§�shkª�|p¦±wph.qs�^��hEopo®¦§�vwze�h���r�|z|zh"�Zw®�A|p~Ar�� ½ ¼�¦±�X¬c0-¶ " � % ¿a¥�q��X�
q��"~s�9y¸~�£®wpe�hS»O°§h%¦´o�|ph O rOh^o�wph^��wp~µwze�h%°§q�wphEoYw.ª�|z¦ºwzh"|.¦±£®��~sw��"qs��eOh^��°±~u�"qs°±°§y ½ ¼�¦§�O¬ 0�¶ " � % ¿�¬�d�eOh"�C¥
¦±£VwpeOh�»O°§h�¦´ox¦§�¸wpeOh � � � #  � , o�wzq�wphs¥L¦±wÇ¦´o*�L~Aozo�¦§��°§y
~Aruwz��q�wphE�«q��O��¦±wÇ¦´ok��e�h^��¾Ah^�
£¤~s|k��~seOh"|zh"�O�"y
q��X�
�L~Aozop¦±��°§y.r��U��q-wzh^�'¥Aqso��u~s�Oh¯¦§�]wze�h��"qAo�h¯~�£X|zh^qA��qs�^��hEopo ½ ¼�¦§�O¬\0-¶ " � % ¿a¬V�Ç�O��h¯wpeOh¯»X°±h���~A�Zy.¦´o(£¤|phEo�eOh^�'¥
wze�hS��h"ª oYw�q-wphS¦´oko�wp~A|phE�'¥Lwpe�hS»O°§hS¦§o.qA�"��hEopoph^��q��O�«wpe�h�o�h"w.~�£I��°§~u��¾uoxg�~u�u¦±»Oh^���9y�wpe�h�ª�|z¦ºwzh"|k¦§o
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~�£ G6H
IKJ�L.M,NHeOqAo]�Lh"h^�!¦§g���°§h"g�h"�ZwphE�¹¦§� �Ç�u�YhE�awz¦±�Ah E®q�g�°����s¥Iq��X�Qh"�-q�°§ru¶
q�wphE�'¬³d�e�h G6H
IKJ�L.M,N¢�O|p~swp~�wYy9�Lh���r�¦§°§��o�r��X~A�¢wpe�h :Vt9wzh"�O�uhE�¹�µ¼�� ½ :Vt9w��s¿.°±~u�"qs°�»O°§h³o�yuo�wph"g�¥
wze�h � °±~-ª�»Xope�opy9gSg�h"wp|z¦§�Sh"�X��|zyZ��wp¦§~s��qs°±�A~s|z¦ºwze�g �±i&.��}rOop¦±�O��ib�\0³�O¦ºw�o�¾sh"yuo^¥Cq��O�«wpe�hv�Ç�Lh"�X���C{��
¦§g���°§h"g�h"�Zwzq�wp¦§~s�¹~s£Ç�u�C{�¬V�Çr�hvwz~«wze�h
°´qs��¾¢~�£xop�OqA��hs¥Vª®h%£¤~u��rXo�eOh"|zh³~s�Hq���~AgS�Xq�|z¦§op~s�Qª�¦±wpeHq
wz|zqA�u¦±wp¦§~s�Oqs°���h�wYª®~s|z¾�»O°§h«o�yuo�wph"g ½ ¦<¬ hA¬±¥��Ç¼��O¿a¥}h"tuqsg�¦±��¦§����wze�h¸|phEo��Lh^��wp¦§�shµwp¦§g�h^o�w�q�¾Ah"�!£¤~s|%h�t9¶
��eXq����A¦±���«»O°±hEo]�Lh�wYª®h"h^�QwYª®~��Lh"h"|Sg�~s��¦§°§h³wph^|pg�¦§�Oq�°´o�~s�O�"h³wpeOhµ�"~sg�g]r��O¦§�^q-wp¦§~s�Q¦´o�h^o�wzq��O°±¦´o�eOh^�'¬
�·���Oq�|pwp¦´��r�°´q�|E¥Oª®h]h^�-q�°§rOq-wzh�wpeOh]~-�sh^|peOh^qs��qAopop~u��¦´q-wphE�µª�¦ºwze���|zy9�uwp~A�s|�q���e9yA¬P7¸~s��¦§°§h�wph^|pg�¦§�Oq�°´o*~s£
wze�h���°´q-w�£¤~A|pg5qs|phS°´q��uwz~s�Ookª�¦±wpe�q  s�s��7«­*²�{�h"�Zwp¦§r�g5�p���@E¯{���¥(�H \��� � ~�£®�^qs��e�hA¥����A� 7 � ~s£
l ¡ 74q��O��q�iE� � � eOq�|����u¦´o�¾
|pr��O��¦±�O�SrO�O�uh"|Ç�C¦§�Zr�t
~s�Lh"|�q-wz¦±�O��opyuoYwzh"g�¬Id�e�h.ª�¦§|zh"°§h^ozo � G � ¦§o
� : : : 0s�Z�u¬§isi"�v¦±�¸qs�u¶<e�~u�kg�~u�uh ½ �CrX��h"�Zw�iAi�7¸� '¢qb�Ah^� ¡ �J{ E E®q�|��O¿a¬
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¦±£}wze�h�»O°§hS¦§oÇh"�O�"|py9�uwzh^�¸~A�¸wpeOhSoph"�O��h"|�q��O�«��h^��|zy9�uwphE�¸~s�«wpe�hS|phE��h^¦±�Ah"|E¥Owz|zqs�OoY£¤h^|*wz¦±g�hS¦§okq��L~sruw
iA¬  «o�°§~-ª¯h^|�wzeOq��¹ª�¦±wpeO~sruw%q��9y���|zyZ��wp~s�A|zqs��e9y ½ |phEo��Lh^��wp¦§�sh"°§yQo�hE��~A�O�Qq��O�Q»O|zo�w��Xq�|�o]¦§�H¼�¦±�X¬(.Z¿a¬
­x~-ª¯h^�sh^|^¥�ª�eOh"��wpeOh*»O°§hx¦´o}h^�O��|zy9�uwphE��~s|I�uhE��|zy9�uwphE��~s�%~s�O°±yS~s��hx��~u�uhs¥Awpe�hxwp|�q��Oo�£¤h"|}wp¦§gShÇ¦§oI~s��°§y
iA¬ ��o�°§~-ª¯h^| ½ wze�¦§|z�
q��O�S£¤~Ar�|�wze³�Oqs|zo�¿a¬V¼�¦±�Xq�°§°±yA¥A¦±£CwpeOh*»O°§hx¦´o¯qs°±|zh^qA�uySh"�O�"|py9�uwzh^�%~A��wpe�h�o�h^�O�uh^|¯q��X�
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½ eOq�|��u°§yv�9¦´o�¦§��°§hE¿�ope�~-ª*o :Vt9w��%|phEo�r�°±wzo^¥O¦<¬ hs¬®°±~u�"qs°���~A�9ys¬ ' e�h"�¸h^�O��|zy9�uwp¦§~s��¦´ox�u~A��h�q-wx�L~�wze¸h"�O�Oo"¥
G6H
IKJ�L M,N�ope�~-ª*oxwpe�h%op°±~-ª®h^o�wxwz|zqs�Oo�£¤h"|Çwp¦§gSh ½ �Zy�q³£ qA�awp~A|Ç~s£ÇiA¬  A¿a¬]­x~-ª¯h^�sh"|E¥Lª�e�h"��wpe�h�»O°§h�¦§o
�YrXoYwÇwp|�q��Oo�£¤h"|z|phE�µ�Xh"wYª¯h^h"��wYª®~³��~u�uh^o^¥�wz|zqs�Oo�£¤h"|*wz¦±g�h�¦§ox�Xh"w�wph^|xwzeOq��«�Ç¼V�U¥Xh^¦ºwze�h"|Çª�¦ºwze¹i"¾µ~s| 0�¾
�O°±~u��¾uo ½ ��¬ .%£ qs��wp~A|�¿�¬kd�e�¦´ok¦§oÇ�Lh^�"qsrOophs¥U¦±� G=H�I6J�L.M,N�¥�wze�h�ª�eO~s°§h�»O°§h]¦´oÇwp|�q��Oo�£¤h"|z|phE��¦±��q
op¦±�O�s°§h
g�hEopozq��Ahs¥Zª�e�¦±°§hk¦±�µ�x¼V�³g�r�°±wp¦§��°±hk|zh O r�h^o�wzo�ope�~srO°§�%�Lh�¦§ozopr�h^�'¥9~A��hx£¤~A|¯hEqs��e³�O°±~u��¾U¬}�9¦±�X��h�q�»O°§hk¦§o
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¡ �9r�g��Xh^|³~�£���h"wYª¯~A|p¾Q»X°±h�opyuoYwzh"g%oS£¤~s|vgS~A��¦§°±h¸rOoph"|�o�eOqb�Ahµ�Lh"h^� ��|z~s�L~Aoph^�!¦±� wze�h¸�Oqso�w ½ oph"h
� iE¿�¬®­x~-ª¯h^�sh"|E¥ug�~Ao�wx~�£�wze�h"g ��~A�O��h^�Awz|zq�wph�~s�¸¦§�u£¤~A|pg%q-wz¦±~A�¸qs�"�"h^ozo�£¤|z~sg g�~A��¦±°§h]�"°±¦§h"�Zwzo�wp~%»�tuhE�
oph"|z�sh^|zo^¥O�L~Aozop¦±��°§yµwpe�|z~srO�se�qs��¦§�Awzh"|zg�h^�u¦´q-wzh]��|z~s��|z¦§h�wzqs|py
��|z~bt9yA¬	'¢hS�Xh^°±¦§h"�Ah]wzeOq-wÇwpe�h%��~Ar���°§¦±�O�
�Lh�wYª®h"h^�v��°§¦§h"�Zwzo¯q��O�%¦§�u£¤~A|pg%q-wz¦±~A�³o�h^|p�Ah"|�o}ope�~sr�°´���LhÇqso¯°§~Z~Zo�hÇqso}�L~Aozop¦±��°§h*�A¦±�Ah"��wp~u��qbyU© o}ª�¦§|ph^°±hEopo
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