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&���L�D*(*DqM6Q<&�UVf�& s[t tRv s	t � òwprq!kq#%$�X'Dl_�M6Q�w�D-X'J�¨F&�WC( ^ y%$'E�LRD�L�Q<MvSV+*L�N�LRc�&�f6&�U<f6+*E6X'Ss	t t LRDPM�c�D-E<LRQYM�S'+-L�N�L�c�&�f�&CUKf�+-E�X'S s[t � k��VE6+�&���M6,PSVcR&�_gf�L�N�&�QK(�yoE�SV+*L�N�LRc�&�f6&�UKf�+-E�XVS'Dl_s 1xb<Ayb�1<1cb<e # bFñ_dfzQh{b�1 ^ M�Q'U # b*ñ_d!h|z}b�1 ^ _ s 1xb<Ayb�1�1xb<e # b*ñ_dfz~h|b�1 ^ v # bFñ_d!h|z}b�1 ^ ò�prq�,O&CM�Q'D
(F$VM�(�M6Q�w�E�J�¨F&CW�(�iO(*$'M�(�L�D�M6W�W�&CD*D-L�J'cR&)(*E<MH+-&�(FM6LRc�&�+�_!L�D�M6cRD-E{M�WCW�&�D-D-LRJ'c�&)(FE�MHS'+*&CB1&�+-+*&CU
+-&�(FM6LRc�&�+�k¤GI&<+-&�B1&�+v(FE s 1xb<Ayb�1<1cb<e # bFñ_dfzQh{b�1 ^ M6DxJ�&�L�Q'f Ç�. ^=Ç�\45�S'+-LRN�L�cR&Cf�&CUYf6+*E6X'S¤(F$'M6Q
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update

insert

read

none

all all

insert

update

read

none

update insert

all

read

none

(a) (b) (c)

Ì
�E�¡�Rª��*ôSÞW��i��9�Ed7}N~�|�ÈSh?�E�]�E�Ed4��d�Â%~]�9da�N�Ed4h`��h?�qbA�Ed4}

# b*ñ_d_h|z/b-1 ^ k¤��(xL�DvyoE�+-(F$¤Q'E6(FL�Q'fK(F$VM�(x(*$'&<(F&C+*, S'+-LRN�L�cR&Cf�&�U¤f6+*E6X'S¤+*&CD*&C,�J'c�&�D)(*$'M�(xE6B
+-E�c�&�D�¼ ©'M�QVU'$�Xh&�(�M�c�kb½8¾6¾�Û6¿¥k�rs&�(l_gy%$'L�cR&�+*E6cR&CD�M�+-&xE�B1(*&�Qh+-&�c�M�(*&�UKy%L�(F$hE6+*f6M�Q'L���M6(FL�E�Q'M6c
M�D-D-LRf6Q',O&�Q�(FD�_�L�Q'B1E6+*,OM�(*LRE6QKS�E6+*(*M�c�D�D-X'S'S�E�+-(�M�SVS'cRL�W�M6(FL�E�Q'D{Z1M6Q'UKD*XVJ�¨F&�WC(FD�e%E�XV(FD-LRU'&v(F$'&
+-&�M�c�,zE6BnM)D-LRQ'f6cR&�E6+*f6M�Q'L���M6(FL�E�Q�k
©'LR,OL�cRM6+�(FE{S'+-LRN�L�cR&Cf�&CU�f�+-E�XVS'Dl_�yo&OM�D-D*XV,P&O(*$'M�(�(F$V&)D*&C("E6BbS'+-L�N�L�c�&�f�&P,OE�U'&�D�B1E6+*,ËM

c�M�(F(*LRWC&�� í Z2`~÷!pr�!eF_!y%LR(*$I(*$'&)B1E�c�c�E�y%LRQ'f�D-&�,OM�Q�(FL�W�D�k��n&�( � 3 t ÷23 � �Cu�` D-X'W8$�(*$'M�(
(F$V&�+-&v&���L�D*(*D�M6QK&�U'f6&=3 t�v 3 � ò�pr�!k<#%$�X'Dl_gM6Q�w�D-X'J�¨F&CW�( ^ y%$'E�W�M6Qhf�M6LRQKM6W�W�&CD*D
(FEHM6Q�E6J�¨F&�WC(?i�L�QT,PE�U'&@3 t _�W�M6QIM6cRD-E�f�M�L�QIM�W�WC&�D-D�(FE'iPLRQT,OE�U'&@3 � kP�VE6+�&���M�,OS'c�&�_f�L�N�&CQ�(�yoE�SV+*L�N�LRc�&�f6&�,OE�U'&�D�_�1xb<dfe)M�Q'U�gJ1<h¥ñ_b�_�(F$'&CQ�g�1�h¥ñ_b v 1xb�dfeHòkpr�<,P&CM�Q'D�(*$'M�(
M�Q�w�D*X'J=¨F&�W�( ^ y%$'E)WCM�Q{y%+*L�(F&�(FE)M�Q{E6J�¨F&�WC(Bi�W�M�Q{M6cRD-EO+*&CM�U'i�kuGI&�+-&�B1&C+�(FE)(*$'&RgJ1<h¥ñ_b
S'+-LRN�L�cR&Cf�&�,OE�U'&�M�D%J�&�L�Q'f)$'L�f�$'&C+%(F$'M6Q�(*$'&P1xb<d�e�S'+*L�N�LRc�&�f6&q,OE�U'&�k
#%$'&qc�M�(*(FL�W�&CD o M6Q'U?��D-&�(oS'M�+-(FL�M�c�E�+-U'&C+*DuE6QvS'+-L�N�L�c�&�f�&CU)f�+-E�X'SVDbM�QVUxS'+-LRN�L�cR&Cf�&�,OE�U'&CDl_

+-&�D-S�&CW�(FL�N�&CcRw�k � L�N�&CQ�(�yoEqSV+*L�N�LRc�&�f6&�U�f6+*E6X'S'D s	t�� M6Q'U s[t�� _ s	t��Y� q s	t�� L�B�&�L�(F$'&C+ s	t��sí;s[t��
E�+�(F$'&C+*&q&���L�D*(*D�M�S'M�(*$xB1+*E6, s	t�� (FE s	t�� L�Q o k�©'L�,OLRc�M�+-c�w�_�f�L�N�&�Qv(�y�E�SV+*L�N�LRc�&�f6&�,OE�UV&�Dn3 �
M�QVUO3 � _!3 �a� �P3 � LRB�&�L�(F$'&C+Y3 �uí 3 � E6+s(F$'&C+*&%&C��LRD-(FDsM�S'M6(F$OB1+-E�,L3 � (*EP3 � L�Q��ok���E�+
&���M6,PSVcR&�_4J'M�D-&�U�E6Q�(F$V&�c�M�(*(FL�W�&bL�Q���L�f�X'+-&"½6Z1J�eVE�QV&b,OM�w�W�E�QVW�c�X'U'&b(*$'M�(�1xb<d�e � �P� s e�dCñ_b�k
�VE6+�M�Q�w�cRM6(F(FL�W�&r�o_4(*$'&�+-&�&C��LRD-(FD�M"f�+-&�M�(*&�D-(nc�E�y�&C+�J�E�XVQ'U�SV+*L�N�LRc�&�f6&b,OE�U'&�Z1U'&CQ'E�(*&�U��f�f�f�!e
D-X'W8$�(*$'M�(R�c3 òk`~÷ ���f�f� � � 3j_�M�QVU�M{c�&�M�D-("X'S'S�&�+�J�E�X'Q'U~Z1UV&�Q'E6(F&�U'�f�f��ebD-X'W8$�(*$'M�(
�c3 ò�`~÷23 � � �f�f�!k
#%$'&xS'+-LRN�L�cR&Cf�&)$'L�&�+-M�+-W8$�wH,OM�w�NlM�+-w<M6,PE6Q'fHU'L�ë�&C+*&CQ�(�E�+-f�M6Q'LR�CM�(*LRE6Q'Dlk)�VE�+�&���M�,OS'c�&�_

W�E6Q'D-LRU'&C+q(*$'&O(F$'+-&�&PS'+-LRN�L�cR&Cf�&�,PE�U'&Pc�M�(F(*LRWC&�D�L�Q���L�f�X'+-&�½6k���Q�D-E�,O&PW�M�D-&�D�_x� s e[dCñ_b�M�QVU
h�j ^ b-1lñ�,OE�U'&CDPM6+*&�LRQVW�E�,OS'M6+*M6J'c�&vM�DPD-$'E�y%QjL�Qj��L�f�X'+-&I½6Z1M�e*kT��Qj(*$'&�W�M�D-&�E�B�U'&C+*L�N�&CU
U'M6(FM�_=(F$'&R� s e�dCñ_b�S'+-LRN�L�cR&Cf�&�,OM�wvJ�&�$'L�f�$'&C+�(F$'M6Q{(F$'&Rh�j ^ b�1lñdS'+-L�N�L�c�&�f�&�L�Q{(F$'&�SV+*L�N�LRc�&�f6&
,OE�U'&�$'L�&�+-M�+-W8$�w�Z1M6D�D-$'E�y%Q{LRQH��L�f�X'+-&�½�Z
J�eFesD*L�Q'W�&�(F$'&�E�y%Q'&�+-D%E�B�(F$V&�J'M6D*&�U'M6(FM�_=B1+-E�,
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y%$'L�W8$�(*$'&�U'&�+-L�N�&�U�U'M�(*M�L�DdW�E6,PSVX'(F&CU�_�,OM�w)Q'E�(dy%L�D*$�(F$'&�U'&C+*L�N�&CUvU'M6(FMP(FEPJ�&�X'S�U'M6(F&�U
J�w�E�(*$'&�+sD-X'J�¨F&CW�(*DqZ1f6LRN�L�Q'f�(F$'&C, L�,PSVcRL�W�L�(sM�WCW�&�D-Ds(FE�(*$'&%J'M�D-&dU'M�(*M�e*_lw�&C(s,PM�w�Q'E�(�E�J=¨F&�W�(
L�B�(*$'&�U'&�+-LRN6&�U�U'M�(*MOLRD%E�N6&�+-+*L�U'U'&CQxJ�wxLRQVD*&C+*(*LRQ'fOMOU'M6(FX',z(*$'M�(%L�D%Q'E6(oUV&�+-LRN6&�U�B1+*E6,ó(F$'&
J'M6D*&dU'M6(FM�k���c�(F&C+*Q'M6(FL�N�&CcRw�_lB1E�+sD-E�,O&oE�+-f�M�QVLR�CM�(FL�E�QVDl_C(F$V&�h�j ^ b�1lñgS'+-L�N�L�c�&�f�&o,OM�w�J�&%$'LRf6$'&�+
(F$VM�QT(F$'&@� s e�dCñ_b�S'+-LRN�L�cR&Cf�&OL�QI(*$'&xS'+-L�N�L�c�&�f�&O,OE�U'&)$'L�&�+-M�+-W8$�wjZ1M�D�L�QT��LRf6X'+*&�½6Z1W�eFeFk)��Q
y%$'M6(oB1E6cRc�E�y%D�_�yo&"X'D*&?zQ�Y�CZ43 t ÷_G_G!G!÷23��!e�(FEOU'&�QVE�(F&�(*$'&�cR&CM�D-(�X'SVS�&C+%J�E6X'Q'U�E�BnSV+*L�N�LRc�&�f6&,OE�U'&�D�Z43 t ÷_G!G_G!÷�3��!e*kÔ©VLR,OL�cRM6+*c�w�_�yo&HX'D*& t z/�CZ�3 t ÷_G!G_G!÷�3��!e�(*EhU'&CQ'E�(*&H(F$'&<f6+*&CM�(*&�D-(c�E�y�&C+oJ�E�XVQ'U�k
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�ÖD*(*M�(*& ^ � L�D%(F$'&�D-&�(dE�B�D*(*M�(F&C �&CcR&C,O&�Q�(FDdE�B�(F$'&�S'+-E�S�&�+-(�w s � E6Bn(F$V&"WCcRM6D*DdL�Q'D-(FM�QVW�&@ÂCkg��D
M{Q'E�(*M�(*LRE6Q�W�E6Q�N�&�Q�(*LRE6Q�_�y�&PE�N�&C+*c�E�M6UH(F$'&<òjD*&C(�D*w�,�J�E�c�(*E�L�U'&CQ�(*LRB1w�(F$'&O+-&�c�M�(*LRE6Q'D*$VLRS'D
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,OM�S'SVLRQ'f�B1E�+-,�XVcRM�M�Q'U�E�(*$'&�+�J'M6D*&PU'M�(*M�e*k��VE6+�&���M�,OS'c�&�_�yo&�$VM�N�&PD*$'E�y%Q�&�M�+-c�LR&C+"(*$'M�(
m�E�$'Q{yoM�D�M6J'cR&�(*E)f�M6LRQ{M)U'&C �B1M6W�(FE)+-&�M6U{M�X'(*$'E�+-LR�CM�(*LRE6Q�E6Q ^�â � ²�>DG4\ Þ Q?<ðä]\ _'J�wvM�WCW�&CD*D-LRQVf
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æ�\458.1ô4\-æY9�Æ=:>Ç�3658. È�96:�.1360 D³9�@³\C_U¶M� ¦ k � L�N�&CQYM6QYE6J�¨F&�WC(�i�_u(*$'&{D*&C()E�BqM�c�c%(F$'&HU'&C+*L�N�&CU
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D-LRE6QH(F$'&�U'M�(*M�J'M6D*&�,OM�L�Q�(FM6LRQ'DqLRQVU'LRWC&�D�_�M�Q'UHy%$'&C(F$'&C+�M�D*S�&�WCLRa'W�LRQ'UV&��{LRD"E�SV(FL�,PL���&CUHB1E�+
&���X'M6cRL�(�wx+-&�(*+*L�&�NlM�c!E6+dMP+-M�QVf�&�+*&C(F+-LR&CNlM�c�k
G�&�$VM�N�&�E�,OL�(F(*&�UH(F$V&�U'&�(*M�L�cRDqE�Bg(F$'&�D*&Cf�,O&�Q�(*M�(FL�E�Q�S'+-E�W�&�D-D�ku#%$'&�SV+*E�W�&CD*D�LRDqD*L�,OS'cR&

L�Q~LR(*Dvc�E�f�L�W�_bw�&C(x(F&CU'L�E�X'DxL�Q~L�(FDvD-(F+-X'WC(FX'+-&�_�M�QVU§L�Q�(F+-E�U'X'W�L�Q'fKL�(xU'E�&�D�Q'E�()WCE�Q�(F+-L�J'X'(F&
,�XVW8$j(FEI(F$V&�&CD*D-&�QVW�&vE6B�(F$VLRD)S'M6S�&C+lkI��(PL�DPM6cRD-E�yoE�+-(F$YQ'E�(*LRQVf�(F$VM�(OD*&Cf�,O&�Q�(*M�(FL�E�QjLRD
S�&�+-B1E�+-,P&CU�E�Q�L�Q'U'L�N�LRUVX'M�c�M�XV(F$'E6+*L���M6(FL�E�Q'D�M6Q'U�Q'&C&�U'Dg(FEqJ�&�S�&C+*B1E6+*,O&CU�B1E�+�&�M�W8$�,OE�U'L�a'&�U
M�XV(F$'E6+*L���M6(FL�E�Q�_!\4] ^�]`_'LRQ{W�M6D*&�E6Bn+-&�N�E�WCM�(FL�E�Qgk
�gL�f�XV+*&xÙ�S'+*&CD*&CQ�(FD�(*$'&vM6cRf6E�+-LR(*$', B1E�+�&CNlM�c�X'M�(*LRQ'f�M�W�WC&�D-D�+-&���X'&�D-(FD�k�#%$'&�M�c�f�E�+-L�(F$',

M�WCW�&CS'(FDxM6DxM�Q¤L�Q'S'X'(�M�Q¤M�WCW�&CD*D)+-&���X'&CD*(�d!1hB1E�+xM6Q¤E�J�¨F&CW�(�ihZ1&CLR(*$'&�+�MKS�E6LRQ�(xM6W�W�&CD*D
+-&���X'&�D-(�Z ^ ÷_i�÷�3hegE6+oM6Q�L�Q�(F&C+*NlM�c�M6W�W�&CD*Dd+-&���X'&CD*(�Z2e�÷ ^ ÷_i�÷�3he*eF_�L�(FD%(*LR,O&CD*(*M�,OShZ�ñ��-ø���e�M�QVU
MTW�E6Q�(*LRQ�X'E6X'D)B1&�&CU¤E�B�D-(FM6(F&C �&CcR&C,P&CQ�(FD)E�B�i�k§#%$'&HE�XV(FS'X'()WCE�Q'D-L�D*(*D)E�B�MTD-&�()E6B�D-(FM�(*&� 
&�c�&�,O&CQ�(*Dl_4M6X'(F$VE�+-LR�C&�U�B1E6+gM6W�WC&�D-Dl_CM�QVU�M"(FL�,P&oL�Q�(*&�+-NlM�c�U'X'+-LRQVf�y%$'L�W8$�&CM�W8$�D-(FM6(F&� >&�c�&�,O&CQ�(
L�D�M6X'(F$VE�+-LR�C&�U}B1E6+;d!1�kÊ#%$'&IM�c�f�E6+*L�(F$V, L�D{LRQ�N6E�p�&CU}E�QVW�&IS�&C+�M6W�WC&�D-D�+-&���X'&CD*(�M�Q'U[LRD
(F&C+*,OL�Q'M�(*&�U{y%$'&CQ�E6Q'&�E�B�(F$'&�B1E6cRc�E�y%LRQVfP(�yoEPW�E�QVU'LR(*LRE6Q'D�L�D%B1X'c�a'cRc�&�U¾

ZF½6e�J�EOM�X'(*$'E�+-L���M�(*LRE6Q§( í Z s	t ÷_i�÷�3T÷lú"÷�Nge�ò;p�� ¦ &���LRD-(FD�k
Z1×�e�#%$'&�+*&C��XV&�D-(oL�Q�(F&C+*NlM�cb¼ ñ �-ø�� ÷Àñ �*ø�� ú e=eg$'M�D%&C��SVLR+-&�U�k
#%$'&�M6cRf6E�+-LR(*$',�XVD*&CD�(*$'&�D-&�f6,P&CQ�(F&�UvW�E�QVD*(*+*M6LRQ�(FD�N ö ÷�N ø ÷�M�Q'UõN�ÿV_�M�DoW�E�,OS'XV(F&�UvM�J�E�N�&�k

�VE6+u&���M6,PSVcR&�_lW�E6Q'D*L�U'&C+sM�QOM�X'(*$'E�+-L���M�(*LRE6Q�+-&���X'&CD*(�Z ^ ÷!i�÷21xb<dfe�e*_�L�D-D*X'&CUOM�(s(FL�,O&oñ �*ø-� í Û6Ø
M�QVU"M6D*D-X',O&s(F$VM�( ^ ò s[t k��qDnM%a'+-D-(!D*(*&�S�_�M�D-D*XV,P&s(*$'&uM6X'(F$'E6+*L���M6(FL�E�Q)Z s[t ÷!i�÷21xb<d�e�÷4ú"÷Àñ-ÿ'ú
Ú�,OL�Q�X'(F&CD4éKñ �*ø�� egLRD%+-&�(*+*L�&�N6&�U�k � L�N�&CQvñ �-ø�� í Û�Ø�_�E6Q'&�$'M�D%(*$'M�(
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£oQ'WC&�&�D-(FM6J'cRL�D-$'LRQVfxW�E6Q'D*(*+*M6LRQ�(*D�E�QH(*$'&�(*&�,OS�E6+*M6cnU'L�,O&�Q'D-L�E�Q'DqE�B�(F$'&�D*(*M�(*&� >&�c�&�,O&�Q�(FD�_=M
D-&�(bE6B!D*(*M�(*&� >&�c�&�,O&�Q�(FDo(F$VM�(bD-M�(*LRD-B1wO(F$'&CD*&qW�E6Q'D*(*+*M6LRQ�(*DbL�D�WCE�,OS'X'(*&�U�k�Ï�D-L�Q'f�(*$'&�&C��M6,OS'cR&
f�L�N�&CQ�M6J�E�N6&�_6M�QVU�(*$'&�D-&�(%E�B�D*(*M�(*&� >&�c�&�,O&�Q�(FD%B1+-E�, Ðb��M�,OS'c�&�Ú�_�(*$'&�E�Q'c�wxD-(FM6(F&� >&�c�&�,O&CQ�(
(F$VM�(���X'M�c�LRaV&�D�B1E�+s(*$'&dD*&C(gL�D ^ b t _ly%L�(F$�ñ ÿ í Ú6ÌOéYÚ�Ì�k ^ b � _lB1M6LRc�Ds(FE"D-M�(FL�D-B1w�(F$'&dWCE�Q'D-(F+-M�L�Q�(y%L�(F${MO(F+-M�Q'D-M�WC(FL�E�Q�(FL�,P&�E6BnÛ6Ù�k
� E�Q'D-LRUV&�+gQ'E�yKM�Q�L�Q�(F&C+*NlM�c�M�XV(F$'E6+*L���M6(FL�E�Q�+-&���X'&CD*(�E�B=(F$V&�B1E6+*,ÎZ*½{�V÷ ^ ÷_i�÷21xb<dfe�e*k!�qf�M�L�Q�_

(F$V&�M6X'(F$'E6+*L���M6(FL�E�Q�Z s	t ÷_i�÷�1cb<dfe�÷4ú"÷�ñ ÿ ú"Ú�,OLRQ�X'(*&�DléKñ��-ø���e�L�D�+-&�(*+*L�&�N6&�U�k � LRN6&�Q�M�Q�L�Q�(F&�+-NlM�c
¼ ñ��*ø�� í Û�Ø�÷�ñ��-ø��dú�e í Û6Ø�ú§½{� í Ü8Ø�eF_%N ÿ L�D%W�E6,PSVX'(F&CU�M6D%B1E�c�cRE�y%D�
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��Q{(F$'L�D�WCM�D-&�_6J�E6(F$ ^ b t M�Q'U ^ b � ��X'M6cRL�B1wxB1E6+%+*&C(F+-LR&CN4M6c¥k#%$'&�QV&���(�D*(*&�SILRQ�N�E6cRN6&�Dq(F$'&ON�&C+*D-L�E�Q<D-y%LR(*W8$'L�Q'f�k���E�+"&�M6W8$�D-(FM�(*&� >&�c�&�,O&�Q�("LRQI(F$V&�D-&� 
c�&�W�(*&�UTD-&�(4_nM�QTL�Q�(F&�+-NlM�csU'XV+*L�Q'fHy%$'L�W8$TLR(�WCM�QTJ�&)SV+*&CD*&CQ�(*&�UT(FEH(*$'&)X'D-&�+�L�D�WCE�,OS'X'(*&�U�_
X'D-LRQVf���h�jne=Z ^ b � G ñ-ö4÷ ^ b � G ñ-øl÷ ^ b � G ñ ÿ e*k���E�c�cRE�y%L�Q'fx(*$'&�&C��M6,OS'cR&�f�L�N�&CQHM�J�E�N�&�_'y�&�Q'&���("W�E6,P 
S'X'(*&x(F$V&)M�W�WC&�D-D�LRQ�(*&�+-N4M6csB1E�+ ^ b t _nJ�w�D-X'J'D-(FL�(FX'(*LRQ'f�ñ ÿ Õ�Ú6Ì�L�Q�ñ ÿ úTÚ�,OL�Q�XV(F&�DléÖñ��-ø���_n(FE+-&�D-X'cR(�LRQY¼ Û�Ø�÷ æ e�Z1D-L�Q'W�&�ñ��-ø���E6Q'c�w�SV+*E�N�L�U'&�Mxc�E�y�&C+�J�E6X'Q'U<L�QH(F$VLRD"W�M6D*&�eFko�VE6+ ^ b � _V(F$'&D-X'J'D-(FL�(FX'(*LRE6QHñ ÿ ÕCÛ�Ùx+-&�D-X'c�(FD"LRQ<M6Q<L�Q�(*&�+-NlM�co¼ Û�¾�÷ æ eFk�#%$'&�D-&�L�Q�(F&�+-NlM�c�D�M6+*&�B1XV+*(*$'&�+"(F+-X'Q' 
W�M6(F&CU�J�w�(F$'&�+*&C��XV&�D-(%LRQ�(F&C+*NlM6c�¼ Û6ØV÷lÜ8Ø�e*_�D*L�Q'WC&�ñ��*ø-� í Û�Ø)M6Q'U�ñ��*ø���ú e í Û�Ø�ú§½{� í Ü8Ø¢G
#%$'&C+*&CB1E�+-&�_!(*$'&xL�Q�(F&�+-NlM�c�M�D-D*E�W�L�M�(*&�UIy%LR(*$ ^ b t LRD{¼ Û6ØV÷4Ü�Ø�e*_!M�QVUI(*$'M�(�E�B ^ b � LRD�¼ Û�¾�÷4Ü�Ø�eFk��("LRD"y�E6+*(*$<&�,OS'$VM�D-LR�CLRQ'f�(F$'M6(q(*$'&PW�E�,�J'L�Q'M�(*LRE6Q<E�B8NTM�Q'U<(*$'&PLRQ�(F&C+*NlM6cd¼ ñ �*ø-� ÷�ñ �-ø�� ú·e�e
S'+-E�N�LRU'&CDu(F$V&�Q'&�&CU'&�Uv,P&CW8$'M�QVLRD-,�(*E�B1E�+-J'L�U)M�WCW�&�D-DuJ�&�w6E�Q'U)(*$'M�(uD-S�&�W�L�a'&CU)J�w�NvM�QVU)(F$'&
M�WCW�&CD*Dd+-&���X'&�D-(4_�&CN�&CQ�L�Bg(F$'&�NlM�c�L�U'LR(�wvE�Bg(F$'&�D-(FM6(F&� >&�c�&�,O&CQ�(df6E�&CDdJ�&Cw�E�QVU�L�(4k
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#%$'L�D�D-&�W�(*LRE6QTJ'+*L�&�ÂVw�U'&CD*WC+*L�J�&CD�D-&�N�&C+*M6csLRD-D-X'&�D�+-&�c�M�(*LRQVf�(*E<(F$V&)U'&�D-LRf6QTM�Q'UKL�,OS'cR&C,O&�Q' 
(FM6(FL�E�QTE�B�M�QTM�XV(F$'E6+*L���M6(FL�E�Q�,OE�U'&CcuB1E�+�L�Q'B1E6+*,OM�(*LRE6Q�S�E�+-(FM6cRD�k���(�W�E�N6&�+-DqL�D-D*X'&CD�+*&CcRM6(F&CU
(FE)(*$'&�,OM�L�Q�(F&CQ'M�Q'WC&�E�Bg(F$'&�M6X'(F$VE�+-LR�CM�(FL�E�Q�J'M6D*&�M6Q'U{(F$'&�(*&�,OS�E�+-M�c�U'M6(FM6J'M�D-&�kgGI&�M�c�D-E
S'+-E�N�LRU'&"M)J'+-LR&CBnE�N6&�+-N�L�&�yÔE�BnM)+-X'Q'QVLRQ'fOU'&C,OEPJVM�D-&�U�E�Q{(F$'L�D%,OE�U'&�c�k
0�Æ=:�Ç63�58. È�9�:>.13�0¯D³9�@³\�\Cô43�?ýÆ=:>.13�0�]�£oQ'WC&�(*$'&{&���S'M6Q'U'&�UYM�X'(*$'E�+-L���M�(*LRE6QhJ'M6D*&�$'M�DPJ�&�&�Q

W�+-&�M6(F&CU�_4LR(*D�,PM6LRQ�(*&�Q'M6Q'W�&oW�M6Q�J�&oS�&�+-B1E�+-,O&�U�L�QPM�Q�L�Q'WC+*&C,P&CQ�(FM�c�B1M6D*$'L�E�Qgk!#%$'&C+*&CB1E�+-&�_CB1E�+
&�M6W8$�QV&�y%c�wxLRQVD*&C+*(*&�U�M�X'(*$'E�+-LR�CM�(*LRE6Q§(�_�(*$'&�M�c�f�E6+*L�(F$V,óLRQ{��LRf6X'+-&"ØOL�D%S�&C+*B1E6+*,O&CU�_�X'D-LRQ'f
(�M6D�M�QKL�Q'S'X'(lk{��&CN�E�W�M6(FL�E�QTE�BdM�QKM6X'(F$VE�+-LR�CM�(FL�E�QT+-&���X'L�+*&CD�S�&�+-B1E�+-,PL�Q'fH(*$'&vB1E6cRc�E�y%LRQVf
D-(F&�SVDlkg��&�(�Z s[t ÷!i�÷23K÷ ^ h t jb÷�Nge�J�&�(F$V&�+*&CN�E�p6&�U�M�X'(*$'E�+-LR�CM�(*LRE6Q�

ZF½6e���B'(F$'&C+*&�&���L�D*(*DgM6Q�M�XV(F$'E6+*L���M6(FL�E�Q�Z s	t ÷_i�÷23K÷ ^ h t jb÷�N Ñ esò�p�� ¦ _lL�(�D-$'E�XVcRU�J�&o+*&CS'c�M�W�&CU

y%LR(*$IM6QKM�X'(*$'E�+-L���M�(*LRE6Q§Z s	t ÷_i�÷23K÷ ^ h t jb÷�N Ñ Ñ eF_�D-X'W8$T(F$'M6(~N Ñ í N Ñ Ñ ¬hNgkv��(�LRD�y�E6+*(*$
Q'E�(*LRQ'fO(*$'M�(�yo&�M�+-&�f�X'M6+*M6Q�(F&�&CUv(*E)$'M�N�&ON Ñ Ñ _�UVX'&�(FE)(*$'&�yoM�wx(F$'&�&C��S'M�Q'D-L�E�Q{M�c�f�E6 
+*L�(F$',ÊyoM�D�U'&�a'QV&�U�k���c�D-E�_�B1+*E6,�(*$'&"X'Q'L�a'W�M6(FL�E�Q)S'+-E�W�&�D-Dbyo&�WCM�Qx&CD*(*M�J'c�L�D*$)(*$'M�(�(F$'&
&���S'M�QVU'&�U)M6X'(F$'E6+*L���M6(FL�E�QOJ'M6D*&Bp�� ¦ WCM�Q'QVE�(uWCE�Q�(FM6LRQ)(�yoE�L�U'&�Q�(FL�W�M6c�M6X'(F$VE�+-LR�CM�(FL�E�QVD
Z s	t ÷_i�÷�3T÷ ^ h t jb÷�Nge*k��VE�+%&C��M�,OS'c�&�_�W�E6Q'D-LRU'&C+%(F$'&�B1E6cRc�E�y%L�Q'f�(�yoEOM�X'(*$'E�+-L���M�(*LRE6Q'D�


( t í Z s	t ÷_i�÷�gJ1<h¥ñ_b4÷lú"÷�ñ ÿ ú�Ú"
6�!�fü	�f�6�qéTñ��-ø���e
( � í Z s	t ÷_i�÷�gJ1<h¥ñ_b4÷lú"÷�ñ þ ú<¾	
6�_�fü��f�6��éhñ��*ø-��e
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#%$'&u&���S'M6Q'D-LRE6Q"M6cRf6E�+-LR(*$',}yoE�X'c�U�f�&CQ'&�+-M�(*&�(F$'&�M�X'(*$'E�+-LR�CM�(*LRE6QOZ s	t ÷_i�÷2g�1�h¥ñ_bl÷4ú"÷lZ�ñ ÿ ú
Ú�,OLRQ�X'(*&�Dlé�ñ��-ø��PVvñ��*ø-�{é�ñ þ úK¾6,PL�Q�X'(F&CDle*k���QK(F$'&�W�M6D*&P( t LRD�+*&C,OE�N�&�UTB1+-E�,ê(F$'&
M�X'(*$'E�+-LR�CM�(*LRE6Q�J'M6D*&�_Cñ ÿ ú�Ú"
6�!�fü	�f�6��éTñ��-ø��oD*$VE�X'c�U�J�&%+-&�,OE�N�&CU�B1+-E�,�(*$'&%&���S'M6Q'U'&CU
Ngkn#%$V&�+-&�B1E�+-&�_�(F$V&q&C��M6S'Q'U'&CUxM�XV(F$'E6+*L���M6(FL�E�QOLRDd+-&�U'XVW�&�Uv(FEh( � _6M�DoLRQVU'&�&CUxLR(oD-$'E�X'c�U�k

Z1×�e�Ï�D-LRQ'f��"�g©g_�y�&�LRU'&CQ�(FL�B1w<M�Q�w{M�X'(*$'E�+-L���M�(*LRE6Q<E�Q�(F$'&O,OE�U'&! 6S'+-LRN�L�cR&Cf�&�U�f�+-E�X'S<(*$'M�(
,PM�wjJ�&<M6ë�&CW�(*&�U¤J�wj(F$VLRDxW8$VM�Q'f6&�k¤#%$'&C+*&CB1E�+-&�_bLRB"(F$V&�+-&H&���LRD-(FDvM�Q¤M�X'(*$'E�+-L���M�(*LRE6Q
Z s	t ÷_i�÷�3 Ñ ÷ ^ h t jb÷�N Ñ edò p�� ¦ D*X'W8$�(F$'M6(J3 Ñ v 3 ò p � Z1L�Q�(*$'&�WCM�D-&�E�BsM�S�E6D*L�(FL�N�&
M�X'(*$'E�+-LR�CM�(*LRE6Q�e�E�+�3 v 3 Ñ ò'p � Z
LRQH(*$'&�WCM�D-&"E6B�M)Q'&�f6M�(FL�N�&�M6X'(F$'E6+*L���M6(FL�E�Q�e*_�LR(�LRD
,PE�U'L�a'&CUI(*E{J�&�Z s	t ÷_i�÷�3 Ñ ÷ ^ h t jb÷�N Ñ Ñ e*_�y%$'&C+*&�N Ñ í N Ñ Ñ ¬õNg_nX'Q'c�&�D-D�(F$'&C+*&)&C��LRD-(FD�M6Q
M�X'(*$'E�+-LR�CM�(*LRE6QKZ s	t ÷_i�÷�3 Ñ ÷ ^ h t jb÷�N#"�¬bNgedòÖ� ¦ B1E�+qD*E6,P&�N#"lk%��Q�(*$'L�DqWCM�D-&�_1N�LRD"&��� 
S'cRL�W�L�(Fc�wOD*XVS'S�E6+*(*&�U)J�wPM�QxM6X'(F$'E6+*L���M6(FL�E�QOL�Q�� ¦ _�M6Q'Ux(F$V&�+-&�B1E�+-&�Z s[t ÷!i�÷23 Ñ ÷ ^ h t jb÷�N Ñ e
+*&C,PM6LRQVDoXVQ'W8$'M�QVf�&�Ugkn#%$V&�D*M6,P&�$'E6cRUVD%B1E�+%(F$V& o c�M�(*(FL�W�&�k

��Q'E6(F$'&C+�WCE�Q'D-L�U'&�+-M�(*LRE6Q�_dM�D-D-E�WCLRM6(F&CU~y%LR(*$[M6X'(F$'E6+*L���M6(FL�E�Q}JVM�D-&�&�N6E�c�X'(FL�E�Qg_%L�Q�N6E�c�N�&CD
M�WC(FL�N�&PLRQ�(*&�+-N4M6c�M6W�WC&�D-D"+-&���X'&CD*(*Dlk)£oJ�N�L�E�X'D-cRw�_�y�&PQ'&�&CU�(*E�J�&PW�E�QVW�&�+-Q'&CU�y%L�(F$I+*&CcR&CN4M6Q�(
M�XV(F$'E6+*L���M6(FL�E�Q'D�E6Q'c�w�_s.1]1\C]`_�M6X'(F$VE�+-LR�CM�(FL�E�QVD�E�Bs(*$'&�(�w�S�&h( í Z s[t ÷!i�÷23K÷4ú"÷�Nge�ò p�� ¦ E�+
E�B�(F$'&%(�w�S�&O( í Z s[t ÷!i�÷23K÷!��÷�Nge�ò�p�� ¦ k�G~$'&CQ'&�N6&�+�M�+*&CcR&CN4M6Q�(�M6X'(F$'E6+*L���M6(FL�E�Q�LRDs&CLR(*$'&�+
M�UVU'&�U<E6+�+-&�N6E�p�&CU�_=L�B�¼ ñ �*ø�� ÷�ñ �-ø�� ú·e=es$VM�D"Q'E�(qw�&�(q&���S'L�+*&CU�_1N Ñ D-$'E�X'c�U<J�&�+-&� >W�E6,OS'X'(F&CU
M�QVUH+*&C �&CN4M6cRXVM�(F&CU{M�f�M6LRQVD*(%(*$'&�&C��L�D-(FL�Q'fxD-&�(�E6BsD*(*M�(F&C �&CcR&C,O&�Q�(FD�k�Í�M�N�LRQVf)U'E�Q'&�(F$'M6(4_V(F$'&
M�c�f�E6+*L�(F$V, W�E6Q�(FL�Q�XV&�D�L�(FD�W�E�XV+*D-&)B1E�+�(*$'&x+-&�,OM�L�Q'L�Q'fHE�Bd(*$'&x+-&���X'&�D-(�L�Q�(F&�+-NlM�c�k � c�&�M6+*c�w�_
(F$V&�,PE�U'L�a'WCM�(FL�E�Q�E�B9N Ñ W�M6Q�J�&�&4�OWCLR&CQ�(*cRw�S�&C+*B1E6+*,O&CU�L�Q{M�Q�LRQ'WC+*&C,O&�Q�(FM6c!y�M�w�k
,'\47�;=3�5F9�?�æ�96:�9[D-96@³\�\4ôC36?ýÆ=:�.1360V]�G�&�M�+-&sW�E6Q'W�&C+*Q'&CU�y%LR(*$�(F$V&b,OE�Q'L�(FE6+*L�Q'f%E6B=Q'&�yTD-(FM�(*&� 

&�c�&�,O&CQ�(*DdE�Q'WC&qM6W�W�&CD*DdL�Ddf�+-M�Q�(F&CU�k�ÏqQ'c�&�D-D%M�QvM6W�WC&�D-D�+-&���X'&CD*(oLRDdMPS�E6LRQ�(dM�WCW�&CD*Do+*&C��X'&�D-(4_
(F$V&bU'X'+-M�(*LRE6Q�E�B=(*$'&bM6W�W�&CD*D�D*SVM�Q'D�LRQ�(FE�(F$'&oB1X'(FXV+*&�M�Q'U�(*$'&�+-&�B1E6+*&u,OM�w"LRQVW�c�X'U'&oQ'&�yTD-(FM�(*&� 
&�c�&�,O&CQ�(*D�M6D�(F$V&�w�W�E�,O&�M6cRE6Q'f�kb�VE6+�&C��M6,OS'cR&�_=WCE�Q'D-LRUV&�+�Ð���M�,OS'c�&�Ú�k��%(�(*LR,O&�½6Ü8Û�_ ^ b �yoM�D%L�Q�(*+*E�U'XVW�&�U{y%L�(F$ ^ b � G ñ-ÿ í ½�Ü�ÛPM6Q'U ^ b � G ñ-þ í ¼�½�Ü8Ú�_�×	�[��eFks�VE�+�M�Q{M�X'(*$'E�+-L���M�(*LRE6Q�E6B(F$V&"B1E6+*, Z s	t ÷_i�÷�1cb<dfe�÷4ú"÷�ñ-ÿqú{Ú�,OL�Q�X'(F&CD4éKñ �*ø�� e�M�Q'U�M�Q�LRQ�(F&C+*NlM6c�M6X'(F$'E6+*L���M6(FL�E�Q�+*&C��XV&�D-(
E�B�(F$'&TB1E�+-, ZF½�Ú	��÷ ^ ÷_i�÷�1cb<dfe=eF_%D-X'W8$[(F$'M6(xñ �-ø�� í Û�Ø�_ ^ b � J�&�W�E6,O&�D{&�c�LRf6LRJVcR&IB1E�+{(F$VLRDM�WCW�&CD*D�+*&C��XV&�D-(uM�(�(FL�,P&)½8Ì�½�k�#%$'&�+-&�B1E6+*&�_�E6Q'&�,OM�wON�L�&�y¤(*$'&qM6cRf6E�+-LR(*$',�LRQx��L�f�X'+-&�Ù�M�DbM
f�&CQ'&�+-M�(*E�+�E�B'M6W�W�&CD*DgS�&�+-,PL�D-D*L�E�Q'D�_4y%$'L�W8$�M6+*&�cRM6(F&�+�J�&�L�Q'f"B1&�UP(FE"M�W�M6cR&CQ'U'M6+* >J'M�D-&�U�XV(FL�cRL�(�w
(F$VM�(�L�D�+-&�D-S�E6Q'D*L�J'c�&OB1E�+�(*$'&xN�&C+*D-L�E�QID*y%L�(FW8$'L�Q'fHS'+-E�W�&CD*D�kO�VE6+�M�Q�w�QV&�y�D*(*M�(F&C �&CcR&C,O&�Q�(4_
(F$V&�M�c�f�E6+*L�(F$', LRU'&CQ�(FL�a'&�Du(*$'&%(FL�,O&�L�Q�(*&�+-NlM�c'B1E6+sy%$'LRW8$OM6QPM6W�WC&�D-DsW�M�QOJ�&%f�+-M�Q�(F&CU{Z õñle�M�QVU
B1&�&CU'Do(F$'&"W�M6cR&CQ'U'M�+- >J'M�D-&�UOX'(*LRc�LR(�w)y%L�(F$v(F$'&"D*(*M�(*&� >&�c�&�,O&�Q�(FDoL�U'&�Q�(FL�a'WCM�(FL�E�QvM�Q'Ux(*$'&�D-(FM6+*(
M�QVU�&CQ'U{(FL�,P&CD�E�BgM�WCW�&CD*Ddf�+-M�Q�(*LRQ'f�k
( \47�36]d��L�f�X'+-&uÚ%S'+-E�N�LRU'&CD�M�D-W�+-&�&CQ"D-Q'M6S'D*$VE�(4_�L�Q�y%$'LRW8$�+-&�M6cR >(FL�,O&sU'M�(*M%$uL�DnWCE�Q�(F+-M�D-(F&CU

y%L�(F$hU'&CcRM�w6&�UTU'M6(FM�_nM�D�D*S�&�WCLRa'&CUhJ�w�N í ñ ÿ ú[½�Ú�,OL�Q�XV(F&�DléÖñ��-ø��6kv��(�LRD�y�E6+*(*$TQ'E�(*LRQ'f
(F$VM�(�UVM�(FM�M�WCW�X',�X'cRM6(F&CD�E�N�&C+�(FL�,O&�D-L�Q'W�&x(*$'&�+-&vL�DPQ'E�WCE�Q'D-(F+-M�L�Q�(�E�N�&C+�(F$'&�NlM�c�LRUh(*LR,O&
U'L�,O&�Q'D-LRE6Q�kv#�E<M6W8$'L�&�N�&O(*$'&x&�ë�&�WC(�E�BdM ¡¥,PE�N�L�Q'fHy%L�Q'U'E�y�_ ¢<LRQKy%$VLRW8$KE6Q'cRw�(F$'&v,PE6D*(
+-&�W�&CQ�(�U'M�(*M<L�D�M�NlM�L�c�M�J'c�&)B1E�+PN�LR&Cy%LRQ'f�_�(F$'&�y%ëYD-$'E�XVcRUhJ�&v,OE�U'L�a'&�Uj(FE�J�&hN í Z`ñ ÿ ú
& ,OL�Q�XV(F&�Dlézñ��*ø��BV�ñ��*ø��O� & ,OLRQ�X'(*&�Dléóñ-ø�e*_uy%$'&C+*& & ,OL�Q�XV(F&�D)D-&�+-N�&CD�M6D)(F$'&{,OE�N�LRQVf
y%L�Q'U'E�yÔD-L���&�k
#%$'&vU'&C,OE�L�D�M�NlM6LRc�M�J'c�&xM6(�$�(F(*S�
  	 �J'XVD*L�Q'&�D-D�k +-X'(Ff6&�+-Dlk &�UVX�
 Ù6Û�½|�% �D-L�f�Q L�Q�k $�(*,OcoM6Q'UjM6cR 

c�E�y%D�+-&�f�L�D-(F&�+-&�U{X'D-&�+-D�(*Ev+-&�W�&CLRN6&�U'M�(*Mx+-&�f�M6+*UVLRQ'fOX'S�(FEv(�yoE)D-(FE�W8p�D�y%L�(F$<NlM�+-L�E�X'D�(*LR,O&
U'&CcRM�w�D�k%#%$'&�U'&�,OEv,OM6LRQ�D*WC+*&C&�QHL�DqS'M6+*(*LR(*LRE6Q'&�U�LRQ�(FE�(�y�E�S'M�+-(FD)Z1D-&�&���LRf6X'+*&�Ú�eF_�y%$'&C+*&

' acb9d)(mh?d7���E�àeg�Ei�d¦�A��e`�+*3�E}c���7e`�A���E�E���u¬�Ã�i��E�]�9e`d7}§~��E���9��eg�¡�W��}§�9h?~I�W�E�Ad4���W��ú+��b9~]~¡�
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(F$V&�(FE�S{S'+-E�N�LRUV&�Dd(F$'&�,OE6D*(dW�XV+*+-&�Q�(dU'M�(*MOy%$'LRc�&�(F$V&�J�E6(F(FE6,ÎE6Q'&�S'+*E�N�L�U'&�Dd(*$'&�U'&�c�M�w�&CU
U'M6(FM�kn#%$'&qU'M�(*M�LRDoW�E6cRc�&�WC(F&CU)X'D*L�Q'f�M�J'M�W8p6&�Q'UOm�M�NlM�S'+-E�f�+-M�, LRQ�(FE�M�É<w�©-,o�<UVM�(FM6J'M�D-&�k
��Q���S'M6W8$'&�GI&�J�D*&C+*N6&�+�SV+*E�N�L�U'&�D�GI&�JV �J'M6D*&CU<M�WCW�&CD*Dq(FEvXVD*&C+*D�k%��L�Q'M�c�cRw�_�M �%� �%D-W�+-LRS'(
L�DbX'(*LRc�LR�C&�U�LRQxM6W�WC&�D-D*L�Q'f�(F$V&�U'M6(FM�JVM�D-&%M�Q'U)+-&���X'&CD*(*LRQ'f�(F$'&qM�S'S'+-E�SV+*L�M�(*&%D*(*+*&CM�,�E�B�U'M�(*M�k
��Q'E6(F$'&C+�U'&C,OE�_�M�N4M6LRc�M�JVcR&�M6(b$�(F(*S�
  % �½�×�Ì�k Û�k Û�Ü�k ×�×�Ú	 �Ð�G~©+J�&Cy%D. 6$�(*,Oc/ 6W�D-Ú�Ù�½�k $�(F,Oc�_�M6cR 

c�E�y%D)X'D*&C+*Dv(FEKM�UVU§QV&�yÕM�X'(*$'E�+-LR�CM�(*LRE6Q'D)M�Q'U¤(*&�D-()(F$'&C, M6f�M�L�Q'D-(OMKD*L�,OS'cR&HUVM�(FM6J'M�D-&�k
�dE�(*$�D-w�D*(*&�,OD�U'&C,OE�Q'D-(F+-M�(*&�(F$'&�WCM�S'M6J'L�cRL�(FL�&�D�E6B�(*&�,OS�E�+-M�c�M6X'(F$'E6+*L���M6(FL�E�Q'D�_�M�QVUHU'E)Q'E�(
M�UVU'+*&CD*Dd(*$'&�LRD-D-X'&�E�B�U'&�+-LRN6&�U�M�X'(*$'E�+-L���M�(*LRE6Q'D�k

C � [�ß!àAL � ß!�10<�1[#2
��Q�(F$V&sJ'M�D-LRWsM6X'(F$VE�+-LR�CM�(FL�E�Q",OE�U'&�c�_C(F$'&sM6X'(F$'E6+*L���M6(FL�E�Q"LRD�D*S�&�WCLRaV&�U�X'D-LRQ'f%M%(*+*L�S'c�& ��^ ÷!i�÷ s ¡ _
L�Q�(*&�+-S'+-&�(F&CU�M�D�¡>D-X'J�¨F&CW�( ^ LRDgM�XV(F$'E6+*L���&CU�(FE"&���&�+-W�L�D-&bS'+-LRN�L�cR&Cf�& s E�Q�E�J�¨F&CW�(ri�k ¢���&�WC&�Q�(Fc�w�_
D-&�N�&C+*M6c�&���(F&CQ'D*L�E�QVD�(FE)(*$'LRD�J'M�D-LRW�M6X'(F$VE�+-LR�CM�(FL�E�Q�,OE�U'&�c�$VM�N�&�J�&C&�QHD-X'f�f6&�D-(F&CU�k�£oQ'&�&��� 
(F&CQ'D-LRE6QxU'&�M6cRDoy%L�(F$�LRQ'WC+*&CM�D-LRQVf�(F$'&"&���S'+-&�D-D-LRN6&%S�E�yo&�+oE�B!(*$'&qM6X'(F$VE�+-LR�CM�(FL�E�Qv,PE�U'&CcRDoM�QVU
U'&CN�&�c�E�SVLRQ'fKM6S'S'+-E�S'+-L�M�(F&{(*E�E6cRD�M�Q'U~,O&CW8$'M�Q'L�D-,PDv(FEhD-X'S'S�E�+-(x(F$V&�,<k[#%$'LRD�&���(F&CQ'D-LRE6Q
L�Q'W�c�X'U'&CDvQ'&Cf�M�(*LRN6&<M�XV(F$'E6+*L���M6(FL�E�Q�¼ �d&�+-(FL�Q'Eh&C(vM6c¥kq½8¾�¾6Ø�M�èo��M�J'L�(F(*Lq&C(vM6c¥kq½8¾�¾�½8¿�_u+-E�c�&� 
J'M6D*&CUYM6X'(F$'E6+*L���M6(FL�E�Q'D�_s(*M�D-p� �J'M6D*&CUjM6X'(F$'E6+*L���M6(FL�E�Q'D�_sD-&�SVM�+-M�(FL�E�QYE�BqU'X'(FL�&�DI¼ � c�M�+-phM�QVU
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G~L�cRD-E�Q�½8¾6Ì�Ü�è�©'M6Q'U'$�X�½8¾�Ì6Ì�èb©'M�QVU'$�X�½�¾�¾�½8¿�_�M�Q'U§(F&C,OS�E6+*M6c%M�X'(*$'E�+-LR�CM�(*LRE6Q ¼ #%$'E�,OM�D
M�QVU§©VM�Q'U'$�X�½8¾6¾�Ø�èW�o&C+*(*LRQVEK&�()M�c�k�½�¾�¾�Ù�èW�d&�+-(FL�Q'EK&�()M6c¥k�½�¾�¾6Û�¿�k§��Q'E6(F$'&C+x&���(F&CQ'D-LRE6Q
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