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M�NPORQTS�U(VXWZY\[]SB^`_2ab[`ced2YfNPd2Q6QTSRgGQ$_haiNjceYPS2k
clQ$_nm2SBoBkqpPdhYPYPrBSBoBkPa�d2YPYj_ncso`o]_hYja�Sto

uv^`dnwxS�[zy{Wx|4}4~��	�
|4_n�P�-dh^][4pIS�^]StaiNPSR^iaiNPS�Y'�+�2�h�2�DVX�2_hYq�\clSR^4�h�h�P�zV#Uj���j_hmhSto

�f� �B�R���P�h�h� WZYD[]Njclo�^`SR�-dh^][Bk���ST�P^`SBo]SRY\[�_�YPSB��QTS�[`NPdIp{[`d�^]Sta�d��hSB^�_hY�_h�P�P^`d��IceQ$_�[`ced2Y{dn�	[]NPS
  clpIcl^`SBab[`ced2Yj_n¡q^`S�¢jStab[i_nYjaRS�pIcso£[]^`c  P¤ []cldhY�� ¤ Yjab[`ced2Y�¥9¦�|4§�¨>© dh�P[]NPS�o ¤ ^]�ª_ha�Sto �P^]Sto£SBY\[ clY6_�^`SB_n¡Io`a�SBYPSh«
M�Njclo�clo�pId2YPS��¬^`dhQ­_fo]clYPmh¡lS��PNPdh[]d2mh^i_n�PN{_hYjp{_fU2§�m2SRd2Q6SR[]^`cla�Q6dIpISB¡+dh�>[]NPSTo`a�SRYjSh«�M�NjS(^`SBo ¤ ¡®[
csoT_¯� ¤ ¡l¡�QTdIpISR¡�dn��[`NPS�^]SR¢jSBa�[`_hYja�S��P^]d2��SB^£[`ceSto�dh��_n¡l¡�o ¤ ^]�ª_haRSBoBk>��NPcsaiN°aR_hY   S�^`SRYjpPSR^`SBp ¤ Y�pISR^
Yjd��hSR¡>cl¡l¡ ¤ QTclYj_�[`ced2Y±a�dhY�pIc®[`ced2YjoBk²��c®[`N²k+�¬dh^�SR�I_hQT�P¡eS2k��qclSR���-dhclY2[�QTdIpIce³�aR_n[]cldhY±_nYjpD[`NPSJ_hpPpPc®[`ced2Y
dh�²YPSR�´o]µqY\[]NPSR[]csazd   wxSBa�[`oB«>¶ ¤ ^	[]StaiNPYPcs· ¤ Sz�P^`dIp ¤ aRSBo�_�^`S�¢jStab[`_hYja�SzQ6dIpISB¡ ¤ o£clYPm!_!o£Q$_h¡e¡-Y ¤ Q   SR^
dh����_n^i_nQTS�[`SR^ioR«J¸�o£clYPm{_�YPSB��NPclSR^i_n^iaiNPcsaR_h¡�_h¡em2dh^`c®[`NPQ¹_2o]o ¤ QT�I[]cldhY�o�_n^`S$pIdhYPST�¬d2^�SB_2aiN/o ¤ ^]�ª_haRS
_   d ¤ [�[]NjSRcl^!¦�|4§�¨	k ��NPcsaiN   Sta�dhQTSto�QTdh^`SJ_nYjp�QTdh^`SJa�d2QT�P¡eSR�/p ¤ ^]clYPm�[`NPSJ^`SR^`SRYjpISB^]clYPm�ce[]SR^i_�g
[`ced2YjoB«$ºDST[`^]St_�[�SB_2aiNE[xµq�-S$dn��¦�|z§�¨»o£SB�j_n^i_�[`SR¡lµhk�_h�P�P¡lµ\clYPm¯_�o£�-SBaRc®³-a$_n¡lmhdh^`ce[]NPQ­[`d�[`_n¼2STceY\[]d
_2aRaRd ¤ Y\[zce[`o�d���YEaiNj_h^`_2ab[]SB^]cso£[]csaRo4_hYjp¯ce[`o��j_n^i_nQTS�[`SR^ioR«�M�NPS!Y ¤ Q   SB^�dh�v�j_n^i_nQTSR[]SR^io���_n^`clSBo4��ce[]N
[`NPS�a�d2QT�P¡eSR�Ic®[xµJdh��[`NPS�QTdqpPSR¡G«
º½NjSRY�_hY�_h�P�P^`d��qclQ$_�[`ced2Y$dn�²[`NPS�¦�|z§�¨±dh�+_n¡l¡'o ¤ ^]�ª_haRSBo	Nj_ho   SRSBYf�¬d ¤ Yjp�kqNPclmhN�· ¤ _n¡lc®[xµ$^`SR^`SRYjpPSR^]g
clYPm\o	_h^]S4�j^]dIp ¤ aRSBp ¤ o£clYPm!_(mh¡ld   _h¡�cl¡l¡ ¤ QTclYj_�[`ced2Yfo]dn�¾[x��_n^`Sh«�º�S��P^]Sto£SBY\[�o]SR�hSB^`_h¡�o]µqY2[`NPS�[`clazceQ$_hmhSBo
[`Nj_�[�_n^`S�aRdhQT�j_h^]StpJ[`d$[]NPS(dh^`cem2ceYj_h¡'dhYPStoRkj_2o���SR¡l¡+_ho�o]dhQTS��-d2o`o£c   ¡lS�_n�P�j¡ecsaR_n[]cldhYjo�clY{_ ¤ mhQTSRY\[]Stp
^`SB_h¡ece[xµh«
¿¯À\Á'Â`Ã(Ä ��Å �h�fÆ d2Q6� ¤ []SB^>~�^i_n�jNPclaBoRk Æ dhQT� ¤ [`SR^�Çzcso£cldhY�knWZ¡e¡ ¤ QTclYj_�[`ced2Y²khWZQ$_nm2S�gZ¦�_ho]SBp�|�SBYjpISB^]clYPmjk
|z_hpIcld2o]c®[xµ2k-|z_�µ�M+^`_2a�clYPmjk'|�SR¢jSBa�[`_nY�a�S!|4SBa�d��2SR^`µhk-|�SRYjpPSR^`ceYPm�k�WZYq�2SR^io£S(|4SRYjpISB^]clYPm�k-|�SB^]SBYjpISB^]clYPmjk
¦�|4§�¨�kj} ¤ mhQTSRY\[]Stp�|�SB_h¡ece[xµ
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��� ����� � � §�_nY�o(a�S�^`_h�P�-dh^][(pISJ^`SBaiNPSB^`aiNPS2k²YPd ¤ o��P^`rBo]SRY\[`dhYjo ¤ YPSfYPd ¤ �hSB¡e¡lS$QTr�[`NPdIpISf�-d ¤ ^!¡l_
^`SBaRdhYjo£[]^ ¤ a�[]cldhY{p�� ¤ YPS$_n�j�P^]d��IclQ$_�[]cldhY{pPS!¡s_J�¬d2Yjab[`ced2YDpISTpIcsox[`^]c  P¤ [`ced2YDpIST^`r�¢jSR�Iced2Y   cspIce^`SBa�[]cldhYIg
YjSR¡l¡eS6¥ª¦�|4§�¨�©�«��²SBo�pId2YPYPrRStovYPrta�Sto]o`_ncl^]Sto�� ¤ YPS4[`SR¡l¡eS�^]Sta�dhY�ox[`^ ¤ a�[]cldhYJo]dhY\[	pIrta�^`c®[`SBo	�j_n^ ¤ YPS�o£S ¤ ¡eS
�jNPdn[`dhmh^i_n�jNPceS�pPS!¡s_fo`a�OBYPS�S�[ ¤ YDQ6dIpIOB¡eS!mhrBdhQTr�[`^]cs· ¤ S(Uh§ pIS6a�S�[][]STo]aRORYPS2«���S(^`rBo ¤ ¡e[`_�[��P^`dqp ¤ c®[
Stox[ ¤ Y�Q6dIpIOB¡eS�a�d2QT�P¡eSR[4pISBo��P^`dh�P^`clr�[]rto pIS�^`r�¢jSR�Iced2YfpIS�[]d ¤ []SBo�¡lSBo�o ¤ ^£�ª_2a�StoRk\ceY�a�¡ ¤ _nY\[�¡l_!��d\o]o]c   c®g
¡lce[]r�pIS�^]StaR_h¡la ¤ ¡eSB^ ¤ YPS�YPd ¤ �hSR¡l¡lS�clQ$_nmhS�o]µqY2[`NPr�[`cl· ¤ S2kPo£d2c®[�o]d ¤ o�¡lSBo�aRdhYjpIce[]cldhY�o	clYPce[]cs_n¡lSBoBkPo£d2c®[4o]d ¤ o
pPS�YPd ¤ �hSB¡e¡lSBo�a�d2YjpIce[]cldhYjo�¥ªYPd ¤ �2SR¡-rBaR¡l_hce^`SRQTSRY\[tk2YPd ¤ �hSt_ ¤ �-dhclY\[4pIS�� ¤ S2kI_�wxd ¤ [���_   ¡s_�[]cldhYJp�� d   wxS�[ioRk
SR[`ah« ©�« �zdn[`^]Sf[]SBaiNjYPcl· ¤ S�SRQT�P¡ldhclS ¤ Y°QTdIpIOR¡lS�pIS�¦�|4§�¨<o£clQT�P¡eS2k   _ho]r�o ¤ ^Ta�clYj·��j_n^i_nQTO�[`^]Sto(_ ¤
Q$_n�qclQ ¤ Q�k��-d ¤ ^TaR_h¡la ¤ ¡lSR^6¡eSto!^`r�¢�SBab[i_nYjaRSBo6pISBo6d   wxS�[ioRk>· ¤ c�pISR�qclSRYPYjSRY\[TpPS��P¡ ¤ o6SRY �P¡ ¤ o$a�d2Q!g
�j¡eSR�qStov_ ¤ � ¤ ^vS�[!��Q6Sto ¤ ^]S4pISto>ce[]rR^i_�[`ced2YjovpISz^]SBYjp ¤ clY\�2SR^io£S2« Æ Nj_h· ¤ S�[xµq�-SzpISzo ¤ ^]�ª_haRS�S��q[]^i_nce[]S4pIS
¡"� ceQ$_nm2Sz^`rRSB¡e¡lSzStox[�pIdhY�a4[`^`_hc®[`rRS�o]rR��_n^`rRQTSRY\[Bk\SRY�_n�P�j¡ecs· ¤ _nY\[ ¤ Y�_n¡lmhd2^]ce[]NjQ6S�o£�-rBaRc®³-· ¤ S��-d ¤ ^�¡lS ¤ ^
aB_n¡sa ¤ ¡lSR^4pPSBo��P^`dh�P^`clr�[]rto�pIS�^`r�¢jStab[`_hYja�S2«#�²S�YPd2Q   ^`S�pIS��j_n^i_nQTOR[]^`SBo�pIS�^`r�¢jStab[`_hYja�S���_n^`clS�_��2SBa�¡l_
aRdhQT�P¡lS��Ice[]r�pIS�¡s_6¦�|4§�¨°aiNjdhcso£clS���d ¤ ^ ¤ YPS�o ¤ ^]�ª_ha�S2«
��dh^io]· ¤ � ¤ YPST_n�j�P^]d��IclQ$_�[]cldhYDpIS$¡l_�¦�|4§�¨ pISJaiN�_h· ¤ STo ¤ ^]�ª_haRS$pIST¡l_�o`a�ORYjST_�rR[]rT[]^`d ¤ �hrRS2k'ce¡vStox[
�-d2o`o]c   ¡lSfpIS�aR_n¡sa ¤ ¡eSB^ ¤ YPSfYPd ¤ �2SR¡l¡eSfceQ$_nm2SJo£µqY\[]Njr�[]cs· ¤ SfSBY ¤ []cl¡lclo`_nY\[ ¤ Y°¡ed2mhcsa�clSR¡	p�� cl¡e¡ ¤ QTclYj_�[`ced2Y
m2¡ed   _n¡lSh«��4d ¤ oz�j^]rto£SBY2[`dhYjozclaRc+�j¡ ¤ o]clS ¤ ^iozclQ$_nm2SBozo]µqY\[]NPrR[]cs· ¤ SBo�· ¤ c�o]dhY\[�pPce^`SBa�[]SRQTSBY2[�a�d2QT�j_n^`rRSto
_ ¤ � clQT_hmhSto(^`rRSB¡e¡lSBoBk _hceY�o£c�· ¤ S¯pISBo6�-d2o`o£c   cl¡ece[]rtoTp�� _h�P�P¡lclaB_�[`ced2Yjo!pj_nYjo6¡lS�pPdhQ$_nclYPS�pPS�¡s_D^]rt_n¡lc®[`S
_ ¤ mhQTSBY2[`rRS2«
$�Ä �t� Â �&% � �z� Çzcso£cldhY���_n^+¶�^ipIceY�_�[]S ¤ ^tkR�qµqY2[`NPOBo]Svp�� WZQ$_nmhStoRkRWZ¡e¡ ¤ QTceY�_�[]cldhY�kR|�SRY�p ¤ �   _ho]Svp�� WZQ$_nmhSto
|4rRSR¡l¡lSBoBkt|4_2pIcld2o]c®[`rhk'��_nY�a�SR^�pIS�|4_�µhd2YjoRkt|�SBaRd ¤ �q^`SRQTSRY\[�pIS	|�rR¢jSBa�[`_hYja�StoRk�|�SRY�p ¤ |�rt_n¡lclo£[]S2k�|�SRYjp ¤
WZYq�2SR^io£S2kq¦�|4§�¨�kj|�rt_n¡lc®[`r�} ¤ mhQTSBY2[`rRS
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�IceYjaRS�c®[io�dh^`cem2ceY�k Æ d2QT� ¤ []SB^z~�^`_h�PNPcsaRo�Nj_2o�_nclQTSBpf[]d$o£clQ ¤ ¡l_n[]S�_nY�ce¡l¡ ¤ o£cldhY�dn��^`SB_n¡lce[xµh«>|�SRY�pISR^`ceYjm
_h¡em2dh^`c®[`NPQ$o�Nj_��2S   SBSRYEpISB�hSB¡ed2��Stp¯o£�-SBaRc®³�aB_n¡l¡eµ�[]dfmhSRYjSR^i_�[]S�YjSB_n^]g ��SB^£�¬Stab[4clQT_hmhSto ¤ YjpPSR^z^`SB_h¡ecso£[]csa
cl¡l¡ ¤ QTclYj_�[`ced2Yfa�d2YjpIce[]cldhYjoB«�W [	cso�dn�¾[]SBYfpIc=<Ja ¤ ¡e[	[`d!o`_�µ!ce�+o ¤ aiNJclQ$_nmhSto _h^]S4^`SB_h¡ecso£[]csa4dh^	YPdn[   StaR_ ¤ o£S
[`NPSR^`S�clo�YPd6^]St_n¡'^`S��¬SR^`SRY�a�S�o ¤ aiN�_ho�_(�jNPdn[`dhmh^i_n�jN²« y{dh^`SRd��hSB^Bkh[]NPS�_h�P�P¡lclaB_�[]cldhYfQT_�µ$YjSRSBpf[]dTa�^`S�g
_n[]S�YPd��hSB¡��qclSR���-dhclY2[io	_hYjp ��dh^ Yjd��hSR¡�ce¡l¡ ¤ QTceYj_n[]cldhY�a�dhY�pIc®[`ced2Yjo �¬^]d2Q _!o£��_n^io£S�o£SR[	dn�+�PNPdn[`dhm2^`_h�PNjoB«
M�Njclo�cso�pIc=<$a ¤ ¡e[�[`d¯_haiNPclSR�2S!��ce[]NPd ¤ [ ¤ o]ceYPm�clQ$_nmhSRg   _ho]SBp¯QTdIpISR¡lclYPm¯_nYjpD^]SBYjpISB^]clYPm�_h¡em2dh^`c®[`NPQ$oR«
¨jdh^�SR�I_hQT�P¡eS2kjo ¤ �P�-d2o]S��	S���_nY\[�[]d$clYjo]SR^][�_TYjSR� o£µqY\[]NPSR[]csa�d   wxStab[4d2Y�[`dh��dn�>_6^]St_n¡�_hYPcso£dh[]^`dh�Pcsa
QTcl^]^`dh^�clYjo]clpPS(_T^]St_n¡�o`a�SBYPSh«�M�NPcso4d2��SB^`_n[]cldhY¯a�¡lSB_h^]¡lµJ^`SB· ¤ cl^]Sto�[]d$[i_n¼2S�ceY\[]dJ_2aRaRd ¤ Y\[�[]NjS�ceY\[`SR^i_habg
[`ced2Y   SR[x�	SBSRYT[`NPS4YPSB� d   wxSBa�[	_nY�p!ce[`o SRYq�qce^`dhYjQ6SBY\[z¥¬SBo]�-SBa�cs_n¡l¡lµ([`NPclo QTce^`^]d2^i©�«+M�NPcsovcsovclQT��d\o]o]c   ¡eS
[`d�pIdjk2c®�'��S4pId�YPdn[vN�_��hS�_nY$_n�j�P^]d��IclQ$_�[]cldhY!dn�'[]NjS�^]SR¢jSBa�[`_nY�a�S��P^`dh�-SR^][]clSBo>dh��[`NPS�^]St_n¡jo ¤ ^]�ª_haRSBo�clY
[`NPS�ceQ$_hmhSh« M�NPSR^`S��¬d2^]S�o£�-SBaRc®³-a�_h¡em2dh^`c®[`NPQ$o+_h^]S	YPSBaRSBo`o]_h^]µ�[`d�^`SBaRd��hSB^²[]NjSBo]S	^`S�¢jStab[i_nYjaRS	�P^`dh�-SR^][]clSBo
�¬^`dhQ []NPS�^`SB_h¡�ceQ$_nm2SBoB«
yE_nYqµ±_ ¤ [`NPdh^io6Nj_��hS�a�dhY\[`^]c  P¤ [`SBp±[`dE[`NPS�^]Sto£d2¡ ¤ []cldhY dh�z[]Njclo6�P^`d   ¡lSRQ?> �n�Pk ���Pk>UP�hkvUh�Ik>U2�Ik ��@qk
��AIkvUhUPkCB\k U2�Ik �h�qk��nUIk	�h�Ik �n�Pk4�R�Pk��2�nk	��B�DG«½M�NPS{_h¡em2dh^`c®[`NPQ$o�[`Nj_�[$[`NPSRµ Nj_��hS��P^`dIp ¤ a�Stp°��_h^]µ
m2^]St_�[`¡eµ¯_nY�pEYPdh[�_n¡l¡vaR_nY   S6^`S�g ¤ o]SBp{�¬dh^�d ¤ ^�_h�P�P¡lclaB_�[`ced2YjoR« Æ dhYjo]cspISR^i_   ¡lS6�	d2^]¼�Nj_2o   SBSRY/pIdhYPS
�¬d2^J[`NPSD^`S�¢�SBab[i_nYjaRS{SBo£[]clQ$_�[`ced2Y´dn�(_hY´clo]dh¡s_�[`SBp½d   wxSBa�[�clY´�j_h^£[`cla ¤ ¡l_h^fcl¡e¡ ¤ QTclYj_�[`ced2Y»a�d2YjpIce[]cldhYjo
> �n�Pkj���PkjUj�nkPUh�PkjU2�qkj��@qk���A�Dv«v}4¡e[]NPd ¤ mhN�[`NPSBo]S�[]SBaiNjYPcl· ¤ Sto�dn�¾[`SRY   ^`ceYPm6�hSB^]µ�pIS�[i_ncl¡eStpf^`S�¢jStab[i_nYjaRS
clYI�¬d2^]Q$_�[`ced2Y{¥¬cG« S2«>_�� ¤ ¡l¡�¦�|z§�¨/o]dhQTS�[`ceQTSBoi©bk\[`NPSRcl^	m2d2_h¡Pclo	QTdh^`S�[]d!^]SB�P¡s_ha�S4[]NPS ¤ o]S4dn��_hYJS��I�-SRYIg
o]cl�hSTmhd2YPced2^]SR¢jSBa�[]d2Q6SR[]SB^�^i_�[`NPSR^�[]N�_nY�[]d   SJ_   ¡lS6[]d{aiNj_hYPmhS![]NjS$�\clSR���-dhclY\[(_nYjp���dh^�[`NPS$ce¡l¡ ¤ QTc®g
Y�_�[]cldhY�«�|4SBa�SBY\[]¡lµhkPo]SR�hSB^`_h¡jQTS�[`NPdIpPo�Nj_��2S   SRSBY�pISB�hSB¡ed2��Stp$[]d![`_h¼hS�ceY\[`d6_2aRa�d ¤ Y\[	[`NPS�ceY\[`SR^i_hab[`ced2Y
  S�[x��SRSBY!d   wxSBa�[`o>clYjo]clpPS�_�^`SB_h¡Io]aRSRYPS2kn�¬^`dhQ�_�o]�j_n^io£S�o]S�[vdn�'�PNPdh[]d2mh^i_n�PNjoE>FBqkhU2�Ik2�h�Ik2�nU�D «�¨Pd ¤ ^]YPclSR^
>l�R�GDv�P^]d2��d\o£StpD_�pIc=H'SR^`SRY\[�_n�P�P^`d2_2aiN  P¤ [���c®[`NE[`NPS ¤ o]S6dh��_�o]ceYjmh¡lS6clQ$_nm2Sh«�I4d���SR�hSB^Bk�Njclo�[`SBaiNIg
Yjcl· ¤ S���_ho�¡lceQTce[]Stp�[]d$�-SR^]�¬SBab[zpPcJH ¤ o]S�SRYq�qce^`dhYjQ6SBY\[`o�_nYjp���_ho�YPdh[   S!_   ¡lS�[]dT[i_n¼hS�clY\[]dJ_haBa�d ¤ Y\[
o]�-SBa ¤ ¡l_h^�o ¤ ^]�ª_haRSBoB«>¶ ¤ ^�QTS�[`NPdIpfN�_ho	[]NPS�o]ceQTcl¡l_h^�_nQ   c®[`ced2YJ[]d6^`SBa�d��2SR^�_nY�_h�P�P^`d��IceQ$_�[`ced2YJdn�+[]NPS
¦�|4§�¨»dn��[]NPSfo ¤ ^]�ª_haRSBo��¬^`dhQ _�o]ceYjmh¡lS$ceQ$_nm2Shk+ceYjaR¡ ¤ pIceYjm¯[]NPS$�j^]dIa�Sto]o]clYPm�dn��o£�-SBa ¤ ¡l_h^Bk+clo]dn[`^]d2�Pcsa
d2^�_nYPcso£dh[]^`dh�Pcsa6o ¤ ^]�ª_haRSBoB«$M�NPclo�cso�SR�\[`^]SBQTSR¡lµ{pIcJ<Ja ¤ ¡®[([]d¯_haiNPclSR�2S   SBaB_ ¤ o]STc®[�cso�YPdh[���d\o]o]c   ¡eS6[]d
aRdhQT� ¤ [`S�_6� ¤ ¡e¡+¦�|z§�¨ a�dh^`^`SBab[`¡eµ$��ce[]Njd ¤ [4Nj_��qclYPmTo£SB�hSR^i_n¡'clQ$_nmhStoR«

º�S$�P^`dh�-d2o]S6_�NPclSR^i_n^iaiNPcsaR_n¡�_nY�pDce[]SB^`_n[]cl�hS![]StaiNPYPcs· ¤ S![`Nj_�[(aRdhQT� ¤ [`SBo�[`NPS   Stox[��-d2o`o]c   ¡lS$_n�Ig
�j^]d��IclQT_n[]cldhY{dh��_�^`SB_n¡�clQ$_nmhS2k ¤ o]ceYPm�[`NPSTSR^`^]d2^�aRdhQT� ¤ [`SBp   SR[x�	SBSRYD[]NPST^`SR^`SRYjpISB^]Stp{clQ$_nmhST_nY�p
[`NPS6^]St_n¡ dhYPS2«��	_haiN{dh�v[]NPS6YPSB��ceQ$_hmhSBo�csozm2SRYPSB^`_n[]SBp   µ�Q$_n¼qclYPmfQTd2^]S6_nYjpEQ6d2^]S6a�d2Q6�j¡eSR�¯_2oxg
o ¤ QT�I[`ced2Yjo�_   d ¤ [�[]NjS6^`S�¢�SBab[i_nYjaRS!�j^]d2��SB^£[`ceSto�dh� [`NPST^]St_n¡>o ¤ ^£�ª_2a�SBoB«�W [�cso�^]SBYjpISR^`SBp   µE_fm2¡ed   _n¡
cl¡l¡ ¤ QTclYj_�[`ced2YDo]dn�¾[x��_n^`S�[]N�_�[�[`_n¼2SBozceY\[]d�_haBa�d ¤ Y\[4[]NPSto£S6^`S�¢jStab[`_hYja�S6aiNj_nYjmhSBo!¥ªo]SRS!³jm ¤ ^]S��t©b«�M�NPS
Q$_hceY$_hpP��_hY\[`_nm2SBo�dh�-d ¤ ^ _n�j�P^]d\_haiN6_n^`S�K�ce[	pIdqSto>YPdn[vYjSRSBp$_hYqµ!o]��Sta�cs_n¡jpISB�qclaRS�[]d�aR_h�I[ ¤ ^]S�[`NPS4^`SB_n¡
clQ$_nm2S�¥9_�a�¡s_ho`o£csaR_h¡IaR_nQTSB^`_�cso>SRYPd ¤ mhN-©bkh_hYjp6c®[vStox[`ceQ$_�[`SBo�[`NPS�^`S�¢jStab[`_hYja�Sto�dn��_n¡l¡q[xµq��Sto>dn��o ¤ ^£�ª_2a�SBo
¥ªceY�a�¡ ¤ pIclYPm�_nYPcso]dn[]^`dh�jcla�QTce^`^`dh^io`©��¬^`dhQ�_�o]clYPmh¡lS�ceQ$_nm2S���c®[`NPd ¤ [ _nYqµ(�j_h^£[`cla ¤ ¡s_n^va�d2Yjo£[]^i_nclY2[��¬d2^>[]NPS
�qclSR���-dhclY\[��-d2o]ce[]cldhY²kI[`NPS�¡eclmhN\[zo]d ¤ ^ia�Sto�L4dh^�[`NPS�d   wxSBab[io�dh^`ceSBY\[`_�[`ced2Y²«�M�NPS�mhd\_n¡'dn� d ¤ ^�QTS�[`NPdIp�clo

M-N�O,PRQ�SUT"VWT�X�YZY-[]\ T^T_Q�O�S-Y-`ba�PcT�X�Yedf\fg�X
T�`ha�i�j^S-Y"`kQ�j^Ye`hi�l�lGa�`�Y"m,T�aCnGYZo
O�aqp)O�rtska"p/YUu�Y-j"Vv\ Pc\ T/\f`/O�a�T/T�X�YeS"Q�`hYCwfx-y�z
l�j�a�lGa�`�YEQE[]Y-T�X�a
m{T�a]j^Y"S-a"u�Y"j)ThXWY"[|Q�iWT�a�[,Q}Th\fS"Q�dfd ~�r
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¨ clm ¤ ^`S$��K���À��+À ���#%����
� � ����� % ÀEÄ���Ä �+� $�À �! Ä Å []NPcsoz³jm ¤ ^`S�o]NPd��4o�[`NPS�mh¡ld   _n¡�o`aiNPSRQTS�dh�>[]NPS
clYq�hSB^`o]S�^`SRYjpISB^]clYPm��P^]dIaRSBo`oR«�WZYPce[]cs_n¡>pP_n[`_�_n^`S�K4d2YPS6^]St_n¡ ceQ$_nm2S!_hYjpE_�Uh§ mhSBdhQTS�[`^]csaR_h¡+QTdIpISB¡ dh�
[`NPS�o`a�SRYjSh«

[`d�^]Sta�d��hSB^>_nYT_n�P�P^`d��IceQ$_n[]cldhY(dh��[`NPS4¦�|4§�¨{dn�-[]NjS4o ¤ ^]�ª_haRSBoBkh_nY�p�[`d�a�dhQT� ¤ []S�[]NjS   Stox[ o]µqY2[`NPS�[`cla
clQ$_nm2S��j^]Sto£SB^]�qclYPm�[`NPS�^]St_n¡��P^`dh�-SR^][]clSBo�dh�+[`NPS�o]aRSRYPS2«

�! #" # (%$'&)(
++*,& 36+-0'( 0!2 3*5{& ( &b7 0!(*3
M�NjSJ^]SB��d2^£[�cso�d2^]m\_nYPc.-RStpD_2o��¬dh¡l¡ld��4oR«�WZY±[]NjSJYPS��q[!o]SBa�[]cldhY²k ��SfpIcso]a ¤ o]o��P^]SB�qced ¤ o���dh^`¼E^`SR¡s_�[]Stp
[`d±ceQ$_hmhS�g   _2o£Stp°^`SRYjpPSR^`ceYPm�«»�qStab[]cldhY´U±pPSBo`a�^`c   SBoT[`NPS   _2o£Sto$_nYjp [`NPS¯[`d\d2¡loJYPSBaRSBo`o]_h^]µ/[`d d ¤ ^
_h¡em2dh^`c®[`NPQ�«JWZY±�j_h^£[`cla ¤ ¡l_h^��	S$m2ce�2ST[]NPSfYPdn[`ced2Y�dh��m2^]d ¤ �/��NPcsaiN/o]dh¡l�hSto�[]NPSf�P^]d   ¡lSRQ¹dh��d   wxSBa�[`o
[`Nj_�[(_h^]S$Yjdn[(pIcl^]Stab[`¡eµ�o£SBSRY/ceY�[`NPSJclQT_hmhS2k+_nY�pE[`NPSf¦�|4§�¨´QTdIpISR¡ []Nj_n[��	S ¤ o£S2«fº�Sf_n¡so£d�m2ce�2S
_¯o]NPd2^£[�pISto]aR^]cl�I[]cldhY/dh�	[`NPS$ceYj� ¤ [!pP_n[`_¯_hYjpD[]NPSJ^`SRY�pISR^`ceYjm�o]dn�¾[x��_n^`S![]Nj_n[(�	STNj_��2S$pISR�2SR¡ldh�-SBp�«
�ISBab[`ced2Y �/pISto]aR^]c   Sto![]NPS¯_n¡lmhd2^]ce[]NjQ ceY � ¤ ¡l¡zpIS�[i_ncl¡lo ¤ o]clYPm�[]NPS��P^`SR�qcld ¤ o]¡eµ±pIcso`a ¤ o`o£Stp [`dqdh¡soR« WZY
��_n^][]csa ¤ ¡s_n^tkj��S(SR�q�j¡l_hceY¯[`NPS(QTSR[]NPdIpPo�[]d��P^`dqaRSBo`o4St_haiN{aR_2o£S(dn�v^`S�¢jStab[`_hYja�S(�P^]d2��SB^£[xµ�o]SR�j_h^`_n[]SR¡lµh«
WZYJo]SBa�[]cldhY @6kh��S4pISto]aR^]c   SzdhYPS�dh��[`NPSz_hpP��_hY\[`_nm2SBo�clYPNPSB^]SBY2[vclY$d ¤ ^vQTS�[]NjdqpPdh¡ldhmhµ�K�[`NPS4�-d2o`o£c   cl¡ece[xµ
[`d!_hYj_n¡lµ�-RSzo]dhQTS�o ¤ ^]�ª_haRSBo>[`Nj_�[�_n^`S4YPdh[�pIcl^`SBab[`¡eµ$o]SRSBY$ceYf[]NPS�^]St_n¡�ceQ$_nm2Shk  P¤ [�ceY�pIce^`SBa�[]¡lµ6[]NP^`d ¤ m2N
_ QTce^`^`dh^t« �ISBab[`ced2Y A a�d2Q6�j¡eSR[]SBo�[`NPSE[`SBaiNPYjclaB_n¡�pIcso]a ¤ o]o]cldhY   µ S��I�P¡s_nclYPclYPm []NPS/dh�P[]clQ6c.-B_n[]cldhYjo
[`Nj_�[!�	S$Nj_��2S$ceQT�P¡lSRQTSBY2[`SBp�[`dE_haBa�SR¡s_n^i_�[`S6[]NPSJ^`SR^`SRY�pISR^`ceYjm��j^]dIa�Sto]oB«��ISBab[`ced2Y B�o£Njd��4o�o£SB�hSB^`_h¡
^`SBo ¤ ¡e[`o dn��^]SB^]SBYjpISR^`clYPmjk�clYja�¡ ¤ pIclYPm�ceQ$_hmhSBo�aRdhY\[`_hceYPclYPm�_n¡l¡\¼qclYjpPo�dh�j�PNPdh[]dhQTSR[]^`cla	�P^`dh�-SR^][]clSBoB« �qd2Q6S
_h�P�P¡lclaB_�[`ced2Yjo�_n^`S mhcl�hSBY(clY([`NPS�pIdhQ$_hceY!dn�-_ ¤ mhQTSBY2[`SBp(^]St_n¡lc®[xµ2k�ceYjaR¡ ¤ pIceYjm�^`SRY�pISR^`ceYjm�dh�jYPSR� ceQ$_hmhSBo
¤ YjpISR^�Yjd��hSR¡��qclSR���-dhclY\[`oBkIYPd��hSB¡-cl¡l¡ ¤ QTclYj_�[`ced2Y¯a�dhY�pIc®[`ced2Yjo�_nY�pf[`NPS�clYjo£SB^£[`ced2Y���^`SRQTd���_n¡-dn� d   wxStab[ioR«
M�NjS�¡s_ho£[zo]SBab[`ced2Y�m2ce�2SBo�o]dhQTS�a�dhY�a�¡ ¤ o£cldhY�o�_hYjp�� ¤ [ ¤ ^]S�^`SBo]SB_h^`aiNfpPce^`SBa�[]cldhYjoB«

/ 
�� �10 ����� � ��� ������� ��%�� �+���32 ��� 0
}z¡e¡v[]NPS6[]StaiNPYPcs· ¤ SBo�_hYjpEcspISt_ho�clYD[`NPcso�^]SB��d2^£[�Nj_��2S   SRSBY�Q$_2pIST��d\o]o]c   ¡eS   µ{��dh^`¼qo�_   d ¤ [��jNPdng
[`dh^`SB_h¡ecsox[`claJ^]SBYjpISR^`clYPmEclYja�¡ ¤ pIclYPm�mh¡ld   _h¡ cl¡e¡ ¤ QTclYj_�[`ced2Y _nY�p±^`_�µ�[`^`_2a�clYPmjk�clQT_hmhSRg   _2o£Stp/QTdqpPSR¡lceYPm
_hYjp�¦�|z§�¨ Q6dIpISB¡eclYPm�« I4d���SR�hSB^Bk'[`NPS$QTd2o£[(a�d2Yja�SB^]YPStpDpPdhQ$_nclYjo�pISB_h¡v��ce[]N54�6�7
8:9:;:8	9<8<6,=�8<9>4.6@?�k
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4���� ?%8�������;<8!= 9 8:6 =�8:9�4�6%?$_hYjp 9<8
	�8���
��
6��<8�9<8��
��7 8<9��²«+ºDS�aB_nY�o£�P¡lce[�[]NPS 9 8�	�8���
��
6�� 8 9 8�����7 8:9��f_n¡lmhdhg
^`ce[]NPQ$o�clY\[]dT[]Nj^]SBS��j_n^][`o�KvpIcl^]Stab[zQTSt_ho ¤ ^]S�dh� ^`S�¢jStab[i_nYjaRSBo�d2Y�[`NPS�d   wxSBab[ ¤ o£clYPmJ_$o]��Sta�ce³�a�pISB�\csa�S
> U�APkP�B�Ik\�qk�AvD kn[`NPS�S��q[`^`_2ab[]cldhY6dn�'^`S�¢jStab[`_hYja�Sto+�¬^]d2Q�_�o£SR[vdn�'ceQ$_hmhSBo > �n�Pk2���Pk2UP�nkhU2�IkhU\�qk2��@Ik2�GAIk2UhUIk
BqkjUh�IkI�\�Ik��2�qkj�nU�D kj_hYjpJ[`NPS�S��q[`^`_2ab[]cldhY�dn��^]SR¢jSBa�[`_hYja�Sto �¬^`dhQ�_6o]clYPmh¡lS�ceQ$_nm2S�> �n�jkj�n�Ik��R�Pk��2�nk���BWDG«
M�NjS	¡s_ho£[+[x��d��j_n^][`o Q$_�µ   S�o ¤P  pPce�qcspISBp!ceY\[`dz[x��d�aB_�[`SRmhd2^]clSBoBk�pISR�-SRY�pIceYjm�d2Y(��NPSR[]NPSB^�[]NPS�QTS�[]Njdqp
[i_n¼2SBo�clY2[`dE_haBa�d ¤ Y\[�SBYPSR^`mhSR[]csaTceY\[`SR^`^]SR¢jSBa�[]cldhYjo$¥ ¤ o£clYPm{_�m2¡ed   _n¡vcl¡l¡ ¤ QTclYj_�[`ced2Y±_n¡lmhdh^`ce[]NPQ¹�¬dh^�S��qg
_hQT�P¡eS�©	dh^�YPdh[B«

"] "� � &�� &�� 3@& (���&��|&���0)$'&)(! #"�$c+>(�$ &&%C7 &��/+(')�+* &/$,+���&
º/_n^ip > U�AvDP�P^]d2��d\o£Stp�[`d�pIcl^`SBab[`¡eµ(Q6St_ho ¤ ^`Sv[]NjS�^`S�¢�SBab[i_nYjaRSBo dn�-_nY6d   wxStab[Bk ¤ o£clYPm�_z¡ld���gZa�d2o£[ pPSR�qclaRSh«
º/_n^ip�clY2[`^]dIp ¤ a�SBpE_JpISR�qcsa�S([]dfStox[`ceQ$_n[]S�[`NPS(³��hS��j_h^`_hQTS�[]SB^`o4dn�vNPcso�_hYPcso£dh[]^`dh�Pcsa�¦�|4§�¨ QTdIpISB¡9k
[`Nj_�[�NPSTpISB�hSR¡ldh�-SBp{�¬dh^�[`NPSBo]S!� ¤ ^]�-d2o]SBoB«-,�_h^]YPSB^�SR[�_n¡G« >l�B��Dv�P^`SBo]SRY\[`SBpE_�o]ceQT�P¡lc®³-aR_�[`ced2YEdh� []Njclo
pPSR�qclaRSh«
¦�_h^]c   St_ ¤ kP|4ced ¤ ��_hYjp¯~�dIpIceY%> �WD�pISBo`a�^`c   SBp�_TQTS�[`NPdIp��¬dh^4QTSt_ho ¤ ^]clYPmT[`NP^]SBS�^]SR¢jSBa�[`_hYja�S��j_h^`_hQ!g
SR[]SB^`o�dh��o]SR�hSB^`_h¡�d   wxStab[`o�clYjo]clpPSJ_�o`a�SBYPSh«JM�NjSJpIcJH ¤ o]S$^]SR¢jSBa�[`_hYja�S�k�[`NPSJ¨P^`SBo]YPSB¡vM�SB^]Q¹_hYjpD[]NPS
^`d ¤ mhNPYPSto]o�dh�>[]NPS(d   wxStab[`o�_n^`S�SBo£[]clQ$_�[]Stp ¤ o]ceYPm�_$��d2¡eµIaiNP^`dhQ$_n[]csa�¡l_2o£SB^4^`_hYPmhS�o]SRY�o£d2^B« I4d���SR�2SR^tk
[`NPcso�QTS�[]Njdqp�cso�¡eclQTc®[`SBp�[]d ¤ YPc®�¬d2^]Q ^]SR¢jSBa�[`_nY�a�S��P^`dh�-SR^][]clSBo�d��hSB^	St_haiN�d   wxStab[t«
> A�D'o ¤ m2mhStox[ ¤ o]ceYjm�_�pISR�qcsa�S4a�d2Y\[`_nclYPclYPm�_�^`d   dn[]csa�Q$_nYPcl� ¤ ¡s_�[`dh^ _hYjp Æ�Æ § aR_hQTSR^i_z[`d�_n¡l¡ed�� o£clQ ¤ ¡®g
[i_nYPSBd ¤ o�QTSt_ho ¤ ^]SBQTSRY\[�dn� []NPS(¦�M�¨»¥ª¦�clpPce^`SBa�[]cldhYj_h¡²M�SR�\[ ¤ ^`S�¨ ¤ Yja�[]cldhY�©�_hYjp�[]NPS!¦�|z§�¨°dn��¡l_h^]m2S
o`_nQT�P¡lSBo�¥9_   d ¤ [/.�0ha�Q#12.�0haRQT©�«

"] #" � &�� &�� 3@& (���&��|&���0)$'&)(! 2�(60'; % &/$'&b( &Z:43�; &)$!&�$
5�675�698 $�À �  Ä Å+� Ã �¬�! Ä �+� � % Ä ���#%;: % % � � � � �P� � Ä��
,�_�µ»_nYjp Æ _nSB¡e¡lc > �n��D6pISBo`a�^`c   SBp _ QTS�[`NPdIp»[]d aRdhQT� ¤ [`S/[]NPS o ¤ ^]�ª_ha�S±^`S�¢�SBab[i_nYjaRSBo ¤ o]clYPm []NPS
M+dh^`^i_nYjaRS�gx�q�j_n^`^`d���¡lcem2N2[$^`S�¢jStab[`ced2Y°QTdIpISR¡ > Un�vD « M�NPSRµ ¤ o£Stp _�pISR�P[]N QT_h� _hYjp°�¬d ¤ ^Tdh^TSBcem2N2[
clQ$_nm2SBo�d   [`_nclYPStpD��ce[]N pPcJH'SR^`SRY\[��-dhclY2[�¡lclmhN\[(o£d ¤ ^ia�SBoB«f¦�µEclYjaR^]St_ho]ceYPm�[]NjSJY ¤ Q   SR^�dh��clY\[]SBYjo£ce[xµ
clQ$_nm2SBoBk�[`NPSRµ¯Stox[`ceQ$_n[]SBp{[]NPST�j_h^`_hQTS�[]SB^`ozdn�v[`NPS$M�d2^]^i_nY�a�S�gx�q�j_h^]^`d�� � o	QTdIpISB¡9k�^`SBp ¤ a�SBp{[]d�[]NP^`SRS
[`SR^`Q$o
K	[]NPS6pIc=H ¤ o]S(^`S�¢�SBab[`ced2Y{a�dqS�<JaRceSBY2[=<?>2k�[]NPS6o£�-SBa ¤ ¡l_h^4^`S�¢jStab[]cldhY{aRdqS�<Ja�clSRY\[)<A@�_nYjp¯[]NPS!^ ¤ g
m2d2o]c®[xµT�ª_2ab[`dh^CB�«
� ¤ _nYjp ��c®[][]¡lS > ���vD�pIcsp¯YPdn[ ¤ o£S!_nYqµ�^`S�¢�SBab[`ced2Y¯QTdqpPSR¡Gk  P¤ [�pIcl^]Stab[]¡lµ�SBo£[]clQT_n[]Stp�[]NPS(^]SR¢jSBa�[`_nY�a�SBo
�¬^`dhQ�[]NjS!�Pce�ISR¡ ceY\[`SRYjo]c®[`ceStoR« �4clYPS�[`SRSBY   ¡s_hai¼�_nYjp{��NPc®[`S(clQ$_nmhSto4��SR^`S(aR_h�I[ ¤ ^]Stp ¤ o]ceYPm�_Ja ¤ ox[`dhQ
pPSR�qclaRSz[`Nj_�[�[ ¤ ^]Y�o�_n^`d ¤ Yjp$[]NPS�d   wxSBab[t«>¨Pdh^�St_haiNfclYjaRclpISBY\[�_hYPmh¡lS�dn�+¡lclmhN\[Bk\[]NjSRµ  P¤ ce¡e[4_!^`S�¢�SBab[`ced2Y
� ¤ Yjab[`ced2Y²kjpISB��SBYjpIclYPm$dhY�[]NPS�Q$_n�qclQ ¤ Q �Pce�qSB¡²clY2[`SRYjo]ce[xµJceY�[`NPS�ceQ$_hmhSh«
> UP��D�_hYjp > Uh��D��P^`dh�-d2o]SBp±[]dE^`SRm2clo£[]SB^!_D^`_hYPmhSfQT_h� ¥¾[`dDm2S�[$_EU2§�m2SRd2Q6SR[]^`claJQ6dIpISB¡s©!_nY�p°_Eo]S�[
dh�>ceQ$_nm2SBo�dh�v_nY¯d   wxSBab[tk ¤ o£clYPmJ_�D?E�0$pISBmh^`SRSBo4^]dh[`_�[`ced2Y¯pISR�qcsa�Sh« �zS��q[Bk�[]NPSBµ�S��q[]^i_ha�[]SBp�[`NPS(�Pce�ISR¡
clY\[]SBYjo£ce[]clSBo �¬^`dhQ�[]NPS�clQ$_nm2SBo�_nYjp!�¬^`dhQ<[`NPS4Uh§ QTdIpISB¡Pdn�-[]NPS�d   wxSBa�[>^]SB�P^]dhwxSBa�[]SBp(dhY\[]d�[`NPS�ceQ$_hmhSBo
  µE_GF-g  P¤ H-SB^�_n¡lmhdh^`ce[]NPQ�«$M�NPSBo]SBo��j_n^i_nQTS�[`SR^io��	SB^]S ¤ o]SBpE[]d{aRdhQT� ¤ [`ST[]NPSJpIc=H ¤ o£SJaRdhQT�-dhYPSBY2[
_hYjp$[`NPS�o£�-SBa ¤ ¡s_n^�a�d2Q6�-dhYjSRY\[�o]SR��_n^i_�[]SB¡eµ2kqc9« Sh« []NjS/< > [`SR^`Q dn�²[`NPS ��_hQ   SR^][�� o	QTdIpISB¡²_nYjpJ[]NPSH< @
_hYjpIBz[`SR^`Q$o�dn�>_6o]clQ6�j¡ece³jSBp�M+dh^`^`_hYja�SRgZ�I�j_n^`^]d�� � o>^`S�¢jStab[`ced2Y�QTdIpISR¡G«
> U2��D�YjSRSBpPSBpJ.�KL0{aRdh¡ldh^6ceQ$_nm2SBo!_nYjpM.�K�^i_nYPm2SJQ$_n�jo![`dDa�d2QT� ¤ []S�[]NjS�M+dh^`^`_hYja�SRgZ�I�j_n^`^]d�� � o��j_�g
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^i_nQTSR[]SR^ioBk+o]SR�j_h^`_n[]clYPm�[]NPS�pIcJH ¤ o]S�_hYjp�[]NPS�o£�-SBa ¤ ¡l_h^!aRdhQT��d2YPSRY\[t«�M�NjSRµ�^]Sta�d��hSB^]Stp{[`NPSf¦�|4§�¨
dh�+NPclmhNj¡eµf[]S��q[ ¤ ^]Stpfd   wxSBa�[`o�¥¬[]NPcso���_ho�clQ6�-d2o`o]c   ¡lS�[]d$pId$��ce[]N��P^`SR�qcld ¤ o	[`SBaiNPYPcs· ¤ SBo4�P^]Sto£SBY\[]SBp�clY
> �n�Pk��n�Pk Uj��D¬©bkv_nY�p/�P^]d2��d\o£Stp�[]NPS�a�^`SB_n[]cldhY±dn��YPSB� ceQ$_hmhSBo ¤ YjpISB^!Yjd��hSR¡ �\clSR���-dhclY\[`o6_nYjp/Yjd��hSR¡
cl¡l¡ ¤ QTclYj_�[`ced2Y¯a�dhY�pIc®[`ced2YjoB«
> ��@�D�pIcl^`SBab[`¡eµ�Stox[`ceQ$_�[`SBp{[]NPS ��_n�¬dh^][ ¤ YPS � ozS�[�_n¡G«�¦�|4§�¨8> �P��D>dn� _hY{d   wxStab[��¬^]d2Q _�o£SR[�dh�vceQ$_hmhSBo
¥ D�0\©b«(M+d�d   [`_hceY{[]NPS$¦�|4§�¨	k'[`NPST^`_2pIcs_nYjaRS(^`SBa�SBce�2SBp   µ�[`NPST�Pc®�ISB¡lo��¬^`dhQ []NjS!d   wxSBa�[�cso�pIcl�\cspIStp
  µ![]NPS�ce^`^i_hpIcs_nYjaRS�^]Sta�SBce�2SBp   µ([`NPcso d   wxSBa�[v�¬^]d2Q []NPS�¡eclmhN\[	o]d ¤ ^ia�S2« IzS�_h�P�P¡lceStp6[]NPcso	aRdhQT� ¤ [i_�[`ced2Y
[`d6[]NPS�^`SR^`SRYjpPSR^`ceYPm6dn� d   wxStab[io ¤ YjpISB^�YPd��hSB¡'ce¡l¡ ¤ Q6clYj_n[]cldhY¯a�d2YjpIce[]cldhYjoB«
¨ clYj_n¡l¡lµhkhº�dhYjm�S�[	_h¡9«C> UhU�D'pISBo`a�^`c   SBpT_�QTSR[]NPdIp6[]N�_�[ ^`SBaRd��hSR^io+[]NPSz^]SR¢jSBa�[`_nY�a�S�dn��St_haiNT�Pce�qSB¡jdh�'_hY
clQ$_nm2ShkjaRdhYjo]clpPSR^`SBp�_ho4_$o]S�[4dh��o]Q$_n¡l¡��ª_haRS�[`oBkjSt_haiN�dhYPS�N�_��\clYPmTce[`o4d���Y¯¦�|4§�¨�«�M�NPS�¦�|4§�¨jo�_n^`S
Stox[`ceQ$_n[]SBp$�¬^]d2Q _(o]S�[�dn�²clQT_hmhStov[i_n¼hSBY ¤ YjpPSR^�pIc=H-SB^]SBY2[��qceSB����d2ceY\[�_nYjpfce¡l¡ ¤ Q6clYj_n[]cldhYfaRdhYjpIce[]cldhY�oRk
_2o�[]NPS�^i_�[`cedTdh�+[`NPS��Pce�qSB¡²clY2[`SRYjo]ce[xµ�pIcl�qclpIStp   µJ[]NPS�¡lcem2N\[zo£d ¤ ^`aRS�ceY\[]SBYjo]c®[xµ2«>ºDd2YPm$S�[z_h¡9«v_h�P�P¡lceStp
[`NPSRcl^�QTS�[`NPdIpf[`dT[]NPS�^`S�g cl¡e¡ ¤ QTceY�_�[]cldhY�dn�+[]NPS�o`a�SBYPS���c®[`N�YPSR� ¡eclmhN\[4o]d ¤ ^ia�StoR«

5�675�675 $�À �  Ä Å+� Ã �¬�! � % Ä � �#%;: % % ��� � � �I� � Ä �
>FB�D ¤ o]SBp$m2¡ed   _n¡�ce¡l¡ ¤ QTceYj_n[]cldhYf�¬dh^�_ ¤ m2Q6SBY\[]SBpT^`SB_h¡ece[xµ$_n�P�j¡ecsaR_n[]cldhYjoB« M+d(clYjo]SR^][	YPSB�½d   wxStab[io clYjo]clpIS
_�^]St_n¡PclQ$_nmhS2k2NjS4YPSRStpISBp$[]d�[i_n¼hSzceY\[]d!_haRaRd ¤ Y\[ clY\[]SB^]^`S�¢jStab[`ced2Yjov_nY�p$a�dhQT� ¤ []S4[`NPSz^`S�¢�SBab[i_nYjaRSBo>dh�
[`NPS!o ¤ ^]�ª_haRSBo�clY¯[]NjS��j_n^][zdh�>[]NPS6o]aRSRYPS�clYI¢ ¤ SRYjaRSBp   µ�[]NPcso4clYjo]SR^][]cldhY²«,IzS!a�^`SB_n[]Stp¯_$mhSBdhQTS�[`^]csaR_h¡
U2§<QTdIpISR¡²dh��[`NPcloz�j_n^][�dn� []NPS�o`a�SBYPSJ¥ªaB_n¡l¡eStpJ[`NPS � �!�
� � ; �<8<6�8�©�kj_nY�p�aB_n¡sa ¤ ¡s_�[`SBp�Q$_nY ¤ _n¡l¡lµ$[]NPS�^`S�g
¢�SBab[i_nYjaRS4�j_h^`_hQ6SR[]SB^`o>dh��_n¡l¡j[`NPSzQTdIpISB¡eStp$d   wxStab[ioR«�� _2aiN$dn��[]NjS�¦�|4§�¨��j_n^i_nQTS�[`SR^iov_n^`SzaiNj_hYPmhStp
  µT[`NPS ¤ o£SB^�ce[]SB^`_n[]cl�hSB¡eµ ¤ Y\[]cl¡'[]NjS�^`SR^`SRY�pISR^`SBpTclQ$_nmhS   SBa�d2QTSBo�a�¡ld2o]SzSBYPd ¤ m2NJ[`d([`NPS�dh^`cem2ceYj_h¡jd2YPSh«
� ¤ S�[�_n¡G«�> U2�vD>�P^`dh�-d2o]SBp{_�a�d2Q6�j¡eSR[]STo£d2¡ ¤ [`ced2Y{�¬d2^z[`NPST^]Sta�d��hSB^]µ�dn�v[`NPSTo ¤ ^]�ª_haRSBo�¦�|4§�¨½�¬^]d2Q _
o]�j_h^`o]S	o]S�[>dn��ceQ$_nm2SBo�aR_h�I[ ¤ ^]Stp���ce[]NT_�aB_nQTSR^i_(¥¬[x�	SB¡e�2S	dh�j[`NPS=.��L0zceQ$_hmhSBo ��SR^`Sv[i_n¼hSBY!o]��Sta�ce³�aR_h¡e¡lµ
[`d�m2S�[>o£�-SBa ¤ ¡s_n^ NPcem2NP¡lcem2N2[io dhY!o ¤ ^]�ª_haRSBoi©b«+M�NjSRµ  P¤ cl¡e[��A04^i_hpIcs_nY�a�S Q$_h�jo+�¬dh^ []NPS�SBo£[]clQ$_�[`ced2Y(dn��[]NPS
^`S�¢�SBab[i_nYjaRS!��_n^i_nQTS�[`SR^io�_hYjp{[`NPS$a�d2Q6� ¤ [`_n[]cldhY�dn�v[`NPS$^`_2pIcs_nYjaRS�gG[]dng �Pce�ISR¡�clY\[]SBYjo£ce[]clSBo�aRdhYq�hSB^`o]cldhY
� ¤ Yjab[`ced2Y�¥9aR_hQ6SB^`_z[]^i_nY�ox�¬SB^�� ¤ Yjab[`ced2Y�©C> �vD « ¸�o£clYPm�_nYTclQT_hmhSRg   _2o£Stp�QTdIpISR¡lceYjm�o£dh�¾[x��_h^]S�o ¤ aiN$_2o�� ���
�
��=�8,> ��DGk2_�U2§ mhSRd2QTS�[]^`csaR_n¡\QTdIpISR¡Idh�P[]NPS�o`a�SBYPS���_2o  P¤ ce¡e[>�¬^]d2Q []NPS�o]S�[�dn�-ceQ$_nm2SBoB«+}z¡e¡q[`NPSBo]S�pj_�[`_
��SR^`S�[]NjSRY ¤ [`ce¡lc.-RSBp�[`dJ^`SBa�d��2SR^�[`NPS!¦�|4§�¨°dh�>[]NPS(Q6dIpISB¡eStp¯o ¤ ^£�ª_2a�SBoB«�M�NPSRcl^zQTSR[]NPdIp�QTceYjceQTc.-RSBp
[`NPS�SR^`^`dh^�dhY6[]NjS4�j_n^i_nQTSR[]SR^io dn�-[]NPS�º/_n^ip�� ov_nYjclo]dn[`^]d2�Pcla�¦�|4§�¨EQTdIpISR¡)> U�A�DP[]d�Stox[`ceQ$_n[]S�[]NjS   Stox[
�-d2o`o]c   ¡lS4¦�|4§�¨E�¬d2^vSB_2aiNTd   wxStab[B«�M�NPcsov��dh^`¼���_hov_h�P�P¡lceStp6[]d�[]NjSzclYjo£SB^£[`ced2YTdn�'YPSR� d   wxSBab[iovclYT[]NPS
o`a�SBYPShkh[]d�[`NPS4QTdIpIce³�aR_n[]cldhY$dn�'[`NPS4cl¡e¡ ¤ QTceY�_�[]cldhYJaRdhYjpPc®[`ced2Yjov_nY�p6[]d�[`NPS4^`SRYjpISB^]clYPm�dh��_�YjSR�½o]aRSRYPS
¤ YjpISR^�Yjd��hSR¡��qclSR���-dhclY\[`oB«!I4d���SR�hSB^Bk\[`NPclo4Q6SR[]NPdIp�dhYj¡eµJ��dh^`¼Io�c®�>_�[4¡lSB_2ox[�dhYjS�o]�-SBa ¤ ¡l_h^�NPcem2NP¡lcem2N2[
cso��qclo]c   ¡eS�d2Y�_hY�d   wxSBa�[B«	¶z[`NPSR^`��clo]S�[]NPcso�d   wxSBab[4cso�o]ceQ ¤ ¡l_n[]Stp�_2o���SB^£�¬Stab[zpIc=H ¤ o£S2«
��d2o`a�d\o�SR[!_n¡G« > �h��D �P^`dh�-d2o]SBp�_�Q6SR[]NPdIp   _2o£Stp�dhY±_nY/dh^`clmhclYj_n¡�cspISB_��¬^`dhQ&}4¡s_nclY/¨jd ¤ ^`YPclSR^ >l�R�GDG«
M�NjSRcl^�_h¡em2dh^`c®[`NPQ ^]Sta�d��2SR^io�[]NjS�pPcJH ¤ o]S�^`S�¢�SBab[i_nYjaRSBo dn��[]NPS�o ¤ ^]�ª_ha�Sto�clYjo]clpPS�_�o]S�[>dn�j�jNPdn[`dhmh^i_n�jNjo�dh�
_6o`a�SRYjShk\[`_h¼\clYPm6ceY\[`d6_2aRa�d ¤ Y\[ [`NPS�[]S��q[ ¤ ^]Sto�dn�²[`NPS�d   wxStab[`o�¥¬St_haiN�o ¤ ^]�ª_haRS�N�_ho []d   S ¤ Yjo]Nj_2pId��	Stp
clYJ_�[v¡lSB_2ox[vd2YPS�clQT_hmhS�dh��[`NPSzo]S�[i©�«>M�NPSRµT_n�P�j¡eclSBp![]NjSRcl^>[]StaiNPYPcs· ¤ Shk2[]d�clYjo£SB^£[ ��^`SRQTd��hS�d   wxSBab[iov_nY�p
[`d�QTdqpPc®�¬µ6[]NjS4¡eclmhN\[`ceYPm�aRdhYjpPc®[`ced2Yjovdh��[`NPSzd2^]clmhclYj_n¡Po`a�SBYPS�¥¬clYjo]SR^][]cldhY$dh��_�YjSR� ¡eclmhN\[	o]d ¤ ^`aRS	�¬d2^vS��qg
_hQT�P¡eS�©b«�y¯dh^`S�^]Sta�SBY2[`¡eµ2k �²d\o]aRd2o S�[ _h¡9«C> �hU�DPS��q[`SRYjpIStp![]NPcso�[]StaiNPYPcs· ¤ S   µ!^]SBQTd��\clYPmz[]NPS4aRdhYjo£[]^i_nclY\[
dh�>[]NPS ¤ Yjo]Nj_hpPd��	Stp�o ¤ ^]�ª_haRSBoB«zM�d�ceQT�P^`d��hS�[`NPS(^`SBo ¤ ¡e[`oBkj[`NPSRµ�[`^`_hYjox�¬d2^]QTStp�[]NPSBce^�^]SR¢jSBa�[`_hYja�S�^`S�g
aRd��hSB^]µ�_n¡lmhd2^]ce[]NjQ<ceY\[]d�_hY!ce[]SB^`_n[]cl�hS��P^`dqaRSBo`oR« I4d���SR�2SR^tk�[]NPS�QTS�[`NPdIp!^`SRQ$_hceYPStp(¡lclQ6ce[]Stp![]d��-SR^]�¬SBab[
pPcJH ¤ o]S�o ¤ ^]�ª_haRSBo�¥¾[`NPS�QTce^`^`dh^io�_h^]S�aRdhYjo]clpPSR^`SBp$[`d   S�pPcJH ¤ o]S�[]S��q[ ¤ ^]Stpfd   wxSBa�[`o��¬d2^�S��P_nQT�P¡lSt©�«
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5�6���698 $�À �  Ä Å+� Ã �¬�! Ä �+� � % Ä ���#%;: % % � � � � �P� � Ä��
,T«��P_�[]d{_hYjp ,T«²WZ¼hS ¤ aiNPc]> �n��D	pPSBo`a�^`c   SBp/_nY/_n¡lmhd2^]ce[]NjQ­�¬dh^�[`NPS$^]SR¢jSBa�[`_hYja�ST^`SBa�d��2SR^`µ¯dn��_nY/clo]dng
¡s_�[`SBp¯d   wxSBa�[z�¬^`dhQ _fo]ceYjmh¡lS�ceQ$_hmhS!_hYjp{_JU2§�m2SRd2Q6SR[]^`claB_n¡+Q6dIpISB¡+dh�>[]NPcso�d   wxStab[B«�M�NPSRµ¯_h�P�P¡lceStp
o]dhQTS�a�d2Yjox[`^`_hceY\[io d2Yf[`NPS�¡eclmhN\[�o£d ¤ ^`aRS��-d2o]ce[]cldhY�_hYjpf[]NPS�aR_hQTSR^i_��j_h^`_hQ6SR[]SB^`oB«+WZY�_hpjpIc®[`ced2Y²kq[]NjSRµ
o]clQ6�j¡ece³jSBp¯[]NPS6M�d2^]^i_nYjaRS�gx�q�j_h^]^`d��´^`S�¢jStab[]cldhY¯QTdIpISB¡9«�M�NPcloz��_�µ2kj[`NPSRµ�Stox[`ceQ$_�[`SBp¯o]SR�j_h^`_n[]SB¡eµ�[]NPS
pPcJH ¤ o]S�aRdhQT�-dhYPSBY2[$_nY�p±[]NjS�o]�-SBa ¤ ¡l_h^TaRdhQT�-dhYPSBY2[6[]d�^`SBa�d��2SR^([]NPS ¤ YPce�¬dh^`Q ^`S�¢jStab[i_nYjaRSfdn��[]NPS
o ¤ ^]�ª_haRSh«
y{dh^`Sf^`SBa�SBY\[]¡lµhk>Wb«v�I_�[`dESR[T_h¡9« > �n��D��P^`dh�-d2o]SBp�[`dD^`SBaRd��hSR^�[]NPS�¦�|4§�¨�dn�z_nY d   wxStab[tk ¤ o£clYPmD[]NPS
o]Nj_2pId��4o�mhSBYPSR^i_�[`SBp   µ([]NPS�o ¤ ^]�ª_haRSBo�dh��[`NPSzo`a�SRYjSh«�M�NPSRµ ¤ o£StpT_�o£clYPmh¡lS�dhQTYPcspIcl^]Stab[`ced2Yj_n¡IclQ$_nmhS�dh�
[`NPS�SRYq�qce^`dhYjQ6SBY\[�_nY�p�_6Uh§ mhSBdhQTS�[`^]csaR_h¡-pPSBo`a�^`ce�I[`ced2Yfdh��[]NjS�o ¤ ^]�ª_haRSBoB« M�NPSBµJpISR�2SR¡ldh�-SBp�_�Ang o£[]SB�
ce[]SB^`_n[]cl�hS�_n¡lmhdh^`ce[]NPQ&[]d�QTceYjceQTc.-RS�[]NPS�SR^`^`dh^   S�[x��SRSBY°[`NPS�^]St_n¡�_nYjp []NPS¯o]µ\Y\[`NPS�[`cla�ceQ$_hmhSf��ce[]N
^`SBo]�-SBab[�[`dT[]NPS�¦�|4§�¨°�j_h^`_hQTS�[]SB^`o	dn� []NjS�o ¤ ^]�ª_haRSBoB«

5�6���675 $�À �  Ä Å+� Ã �¬�! � % Ä � �#%;: % % ��� � � �I� � Ä �
¶ ¤ ^4_n�P�P^`d2_2aiN   SR¡ldhYPm\o�[]dT[]Njclo�aB_�[]SBmhd2^]µ2«
} �PcldhYPSBSR^`ceYjm4�	d2^]¼�clY�[`NPclo�pId2Q$_nclY���_2o+aRdhQT�P¡lS�[`SBp   µ�¨Pd ¤ ^`YPceSB^+SR[�_h¡9«E>e�B�vDIceY��B�2�hUP«kI4S��P^]d2��d\o£Stp
[`d�^`SR^`SRYjpISB^v_nY$d2^]clmhclYj_n¡IclQ$_nm2S ¤ o£clYPm(_(Uh§´^`SR�j^]Sto£SBY2[i_�[`ced2Y!dh�-[`NPSzo`a�SBYPS(¥¬clYjaR¡ ¤ pPceYPm�[]NPS4�-d2o]ce[]cldhYjo
dh��[]NPSJ¡lclmhN\[(o£d ¤ ^ia�SJ_nY�p�[]NPSfaB_nQTSR^i_��j_n^i_nQTSR[]SR^ioi©�_nYjp/_{o]ceYjmh¡lS$ceQ$_nm2S$dn��[]Njclo!o]aRSRYPS2«�}z¡e¡	[]NPS
o ¤ ^]�ª_haRSBov_h^]S4aRdhYjo]clpPSR^`SBpT_ho ��SB^£�¬Stab[�pPcJH ¤ o]Shkq_nYjp6[`NPSRµ ¤ o]SBp6[`NPSRcl^ ^`SR�P^`dnwxStab[`ced2Y6d2YT[]NPSz^]St_n¡jclQ$_nm2S
[`d�Stox[`ceQ$_n[]S	[]NPSBce^�^`S�¢jStab[`_hYja�StoR«+} ^i_hpPced\o£ce[xµ\g   _2o£Stp�_n¡lmhdh^`ce[]NPQ []NjSRYTa�dhQT� ¤ []SBo _nY!ceQ$_hmhS�_n�P�P¡lµqceYjm
[`NPSBo]S�^]SR¢jSBa�[`_hYja�Sto�[]d$_6�P^]d2mh^`SBo`o£cl�hS�^`_2pIcld2o]c®[xµT[`SBaiNPYPcs· ¤ S�> ��D²[]dTd   [`_hceY�_6YPSR� o£µqY\[]NjS�[]csa�clQT_hmhS2«
}zY$S��q[]SBYjo]ced2Y$dn�'[]NPS��P^`SR�qced ¤ o>QTS�[`NPdIp$��_hovpISB�hSB¡ed2��Stp   µ6§z^`S�[][`_h¼\csovSR[�_h¡9«C>e�2��D «�M�NjSRµ6�P^]d2��d\o£Stp
_hY½ceY\[`SR^i_hab[`ce�2S{�hSB^`o]cldhY dn��[`NPSEclYPce[]cs_n¡��j_n�-SR^�_nYjp´_2pPpIStp´_±�qclo]cldhY´_n¡lmhd2^]ce[]NjQ �¬d2^J[]NjSDaR_hQTSR^i_
aB_n¡lc   ^`_n[]cldhY�_hYjpf[]NPS�U2§<mhSBdhQTS�[`^]csaR_h¡-QTdIpISB¡²_ ¤ [`dhQ$_�[`cla��-d2o]c®[`ced2YPceYjmj«vM�NPSBµfpISBo`a�^`c   Stp�_$o]¡eclmhN\[`¡eµ
pPcJH'SR^`SRY\[6[]SBaiNjYPcl· ¤ S��¬dh^6[`NPS�Stox[`ceQ$_n[]cldhY°dh�4[]NjS�^`S�¢�SBab[i_nYjaRSBo(dn�z[`NPS�o ¤ ^]�ª_haRSBo6_nYjp []NPSBµ ¤ o]SBp°_
NjceSB^`_h^`aiNPcsaR_h¡I^`_2pIcld2o]c®[xµ6_n¡lmhdh^`ce[]NPQ >e�t��D-[]d(aRdhQT� ¤ [`S�_�YPSB�´o£µqY\[]NjS�[]csa�clQ$_nmhS�a�¡ld2o]S�[]d([]NPS�^]St_n¡Pd2YPSh«
}zY _h�P�P^`d2_haiN o]clQ6cl¡s_n^6[]d/¨Pd ¤ ^]YjceSB^!SR[T_h¡9« � o6��_ho6aiNPd2o]SRY°ceY > ��B�DG«°W [6clYja�¡ ¤ pIStp _{�¬SRStp   _hai¼/[`Nj_�[
aRdhQT�j_h^]Sto�[`NPS�^]St_n¡�ceQ$_hmhS�[]dD[]NPS¯o]µ\Y\[`NPS�[`cla�dhYjSh« ~�_hm2_n¡ld���csa - > ��BWDzpISBo`a�^`c   SBp _{[`SBaiNPYjcl· ¤ S�[]d
m2SRYPSB^`_n[]S�_6YPSR� o£µqY\[]NjS�[]csa�ceQ$_hmhS��¬^]d2Q _$o]ceYPm2¡eS�d2YPS$¥¬S��PaRSR�I[�[`NPS�Uh§ m2SRdhQTSR[]^`claB_n¡'QTdqpPSR¡GkP��NPcsaiN
��_ho  P¤ cl¡®[+�¬^]d2Q´[x��dzox[`SR^`SRd�clQ$_nmhSto`© ¤ o£clYPmz_hY�c®[`SR^i_�[]cl�hS>QTSR[]NPdIp�[`Nj_�[�QTclYPclQ6c.-RSto�[`NPS SB^]^`dh^   S�[x��SRSBY
[`NPS�^]St_n¡\ceQ$_nm2S�_hYjp�[`NPS�o£µqY\[]NPSR[]csa d2YPSh« I4d���SR�2SR^tkB[`NPcso�[`SBaiNPYjcl· ¤ S�clo ¡lceQTce[]Stp�[`d�_�� ¤ ^`S	¡s_nQ   SB^£[`cl_hY
_h�P�P^`d��IceQ$_�[`ced2YJdn� []NjS�o ¤ ^]�ª_haRS�^`S�¢�SBab[i_nYjaRSBoB«
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M�NjS(clYP� ¤ [iozdh�vd ¤ ^�^]SR¢jSBa�[`_nY�a�S�^`SBaRd��hSR^`µf_h¡em2dh^`c®[`NPQ _h^]S!o£SB�j_n^i_�[`SBp�ceY\[`dJ[x��dfaR_n[]SRm2dh^`ceStoRkj[]NPS6Uh§
m2SRd2Q6SR[]^`claB_n¡ QTdqpPSR¡>dn�	[]NPS$o`a�SBYPS$_nYjpD_�o]clYPmh¡lS!clQ$_nm2S!dh� []Njclo�o`a�SBYPS$aR_n�P[ ¤ ^`SBpE��c®[`N/_�o£[`_nY�pP_n^ip
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aB_nQTSR^i_P«�M�NPcso�Q6SR[]NPdIpEclo   _2o£Stp¯dhYE[]NPS6S��q[]^i_ha�[]cldhY{dh�v[]NjS!d   wxSBa�[�^`S�¢jStab[i_nYjaRSBo��¬^`dhQ [`NPS6�Pc®�ISB¡lo
aRd��hSB^]Stp   µJ[]NjS��P^]dhwxSBa�[]cldhYfdh�+[`NPSBo]S�d   wxStab[io�ceY�[]NjS�ceQ$_nm2S$¥ª_ho�pPSBo`a�^`c   SBp�¡l_n[]SB^�ceY¯o]SBab[`ced2Y��q©b«
¸�o£clYPmz_�o]clYPmh¡lS>ceQ$_hmhS>[`d4^]Sta�d��2SR^�_n¡l¡n[`NPS o ¤ ^£�ª_2a�S>^`S�¢jStab[i_nYjaRSBo�dh�\[`NPS o`a�SBYPSv^i_ncso£Stp�o]SR�2SR^i_n¡��P^`d   ¡eSBQTo
^`SR¡s_�[`SBpf[]dT[`NPS�mhSBdhQTS�[`^]csaR_h¡�Q6dIpISB¡�_nY�pJ[`NPS(o]c�-BS�dh�+[`NPS��P^`dnwxStab[`ced2Yfdn� []NjS�d   wxStab[io�ceY�[]NjS�ceQ$_hmhSh«
¨ cl^`o£[>dn�'_n¡l¡9k�[`NPSR^`S�_n^`S�mhSRYjSR^i_n¡l¡eµ�_�¡edh[>dn��o ¤ ^]�ª_haRSBo+[]N�_�[v_n^`S�YPdn[vpIcl^]Stab[`¡eµ��qcso£c   ¡lS�ceY6[]NjS�^`SB_h¡IceQ$_hmhSh«
W [�cloz[]NjSRYESR�q[]^`SRQTSR¡lµ�pPcJ<Ja ¤ ¡®[$¥ªo]dhQTS�[`ceQTStozclQT��d\o]o]c   ¡eS�©�[]d�a�d2Q6� ¤ []S([]NPSBce^�^]SR¢jSBa�[`_hYja�Sto   StaR_ ¤ o£S
Yjd�ceYP�¬dh^`QT_n[]cldhYTcso _���_ncl¡l_   ¡lS�_   d ¤ [v[`NPSRQ�«vM�NPcsovcso>YPdh[ ceQT�-dh^][`_hY2[	c®��[`NPS4�-d2o]c®[`ced2Y$dn�'[]NPSzd   o]SR^`�hSB^
cso�YPSB�hSR^>aiNj_hYPmhStp�«)Izd��	SB�hSR^tk�c®[vcso ¤ o ¤ _n¡\[`d�QTdIpIce�¬µ�[]Njclo>�-d2o]ce[]cldhY(Sto£�-SBaRcl_h¡e¡lµ�clY6_ ¤ mhQTSBY2[`SBp(^]St_n¡lc®[xµ
_h�P�P¡lclaB_�[`ced2YjoR«�M�NPSR^`S��¬d2^]S2k���S$ceY\[]^`dIp ¤ aRST[]NPS$YPdh[]cldhY/dn� ? 9
����� dh��d   wxSBa�[`o�_hYjp/o ¤ ^£�ª_2a�SBoB«fM�NPSto£S
? 9
�����,;�o]��Sta�ce�¬µ([`NPS�d   wxStab[iov_nYjp![`NPS4o ¤ ^£�ª_2a�SBo���NjclaiNTNj_��2S	[`NPSzo`_nQTS�^]SR¢jSBa�[`_hYja�S��P^`dh�-SR^][]clSBoB«+M�Njclo
cso(_E�hSB^]µE�ª_ho£[!Q$_nY ¤ _h¡ dh�-SR^i_�[`ced2Y/¡eSR�¾[([]dE[]NPS ¤ o]SR^!_n�¾[]SB^(dh^6p ¤ ^`ceYjm¯[]NPS�mhSBdhQTS�[`^]csaR_h¡vQTdqpPSR¡lceYPm
�j^]dIa�Sto]oB«!¨jdh^�SR�I_hQT�P¡eS2k�ceY�³jm ¤ ^`ST�Pk�[]NPS � ^]StpDa ¤P  S&�²��_ho�QTdIpISR¡lSBp�_ho�_hYEd   wxSBab[�aRdhY\[`_hceYPclYPm�o£ce�
�j¡l_hYj_n^�o ¤ ^]�ª_haRSBoz��NPclaiNENj_��hS�[`NPSTo]_hQ6S(^]SR¢jSBa�[`_nY�a�S��P^`dh�-SR^][]clSBoB«�¶ ¤ ^�^`S�¢jStab[i_nYjaRS(_n¡lmhd2^]ce[]NPQ ��cl¡e¡
[`NPSRY ¤ o]Sz[`NPcso�pISBo`a�^`ce�P[]cldhYJ[`d!�j^]d2�j_nm\_�[]S4[]NPS�SBo£[]clQ$_�[`SBp�^]SR¢jSBa�[`_nY�a�S4�¬^`dhQ [`NPS�[]NP^`SRS��qclo]c   ¡eS��ª_haRSBo
dh��[`NPS�a ¤P  S�[]dT[`NPS�[]Nj^]SBS�dh[]NPSB^�dhYPStoR«
M�Njclo ?�9������ YPdn[`ced2Y°dn�¾[`SRY o£d2¡e�2SBo�[`NPS¯o£Sta�d2Yjp±QTdIpISR¡lceYjmD�P^`d   ¡eSBQ&��NjclaiN a�d ¤ ¡lp±N�_n�P�-SRY p ¤ ^`ceYPm
[`NPS�^]SR¢jSBa�[`_nY�a�SEStox[`ceQ$_n[]cldhY²« WZYjpPSRSBp²k4[]NjS�_h^]St_°a�d��2SR^`SBp   µ []NPS/�P^`dnwxStab[`ced2Y½dn�!o]dhQTSEd   wxSBa�[`o
clY []NPS�^`SB_n¡�clQ$_nmhS�a�d ¤ ¡sp   S�[]dqd±o£Q$_n¡l¡�[]d/mhcl�hS�_�mhdqdIp°_h�P�P^`d��qclQ$_�[`ced2Y±[]d�[]NjS�^`S�¢�SBab[i_nYjaRS�dh�
[`NPSBo]SJd   wxSBa�[`oB«�M�NPSB^]SR�¬dh^`Shk�ce��[]NjS ¤ o]SR^�wxd2ceYjo�[]NPSto£SJd   wxSBa�[`o���ce[]N±dh[]NPSB^`o���NPclaiN±N�_��hS6[]NPS�o]_hQTS
^`S�¢�SBab[i_nYjaRS!_hYjpE_   cem2mhSB^��P^`dnwxStab[`ced2YE_n^`SB_$clY{[`NPS6^]St_n¡ ceQ$_nm2Shk�ce[   SBaRdhQTSBo��-d2o`o£c   ¡lS([`d�d   [`_hceYE_
  S�[][]SB^�_h�P�P^`d��IceQ$_�[`ced2Y¯dn�	[]NPSBce^�^`S�¢jStab[`_hYja�S2« I4d���SR�hSB^Bk'ce�v[]NjSR^`S6_h^]S!YPd�dh[]NPSB^   cem2mhSB^�d   wxSBa�[`oBk'_
�2SR^`µ�^`d ¤ mhN{_n�j�P^]d��IclQ$_�[]cldhY¯dh�>[]NPS6^`S�¢jStab[`_hYja�S(��ce¡l¡   STa�d2Q6� ¤ []Stp��¬dh^�[]NPSto£S6o£Q$_h¡e¡ d   wxStab[ioRk�_nY�p
[`NPST^]Sto ¤ ¡®[`ceYPm�ceQ$_hmhS6QT_�µ   S   cl_2o£Stp�«(M�NPcso��P^`d   ¡lSRQ cso�ceYjNPSR^`SRY\[�ceY�_n¡l¡>ceQ$_nm2S�g   _ho]SBp�^`SRY�pISR^`ceYjm
QTSR[]NPdIpPo�>FBqk²U2�Ik²�2�Pk��h�qk��hUIkv�R�jk>�h�nk+��B�Dv��NPcsaiN ¤ o£S6[]NjSJ_n^`SB_�a�d��hSB^]Stp   µ¯[]NjS$�P^]dhwxSBa�[]cldhYEdh��_hY
d   wxSBa�[�clYD[]NPST^`SB_n¡ clQT_hmhS![]d�pIS�[`SR^`QTceYPSTce[`o�^`S�¢jStab[`_hYja�S2« �4SB^]�2SR^][]NPSB¡eSto]oBk�_ho�d ¤ ^�QTS�[`NPdIp ¤ o£Sto�_
�¬SBSBp   _hai¼![]NP^`d ¤ m2N6[]NPS�a�dhQT�j_h^]cso]dhY   SR[x�	SBSRYT[`NPSz^`SB_h¡j_nYjpfo£µqY\[]NPSR[]csa�clQT_hmhS2k   cs_ho clo�a�d2Yjo£cspISB^`_   ¡eµ
^`SBp ¤ a�Stp�«

�] #" � &�� &�� 3@& (���&�� 0	�,&): & (
� * &k3@& * &�$ ��( +-7{36+-0'(
¨jdh^�[`NPS��j_2ox[�o]SR�2SR^i_n¡'µhSt_n^ioRkq[`NPS(aRdhYjo£[]^ ¤ ab[`ced2Y�dh�v_$Uh§<m2SRdhQTSR[]^`claB_n¡�QTdIpISR¡��¬^]d2Q�_$o]ceYPm2¡eS�clQ$_nm2S
d2^�_$o£SR[�dh� clQ$_nm2SBo�Nj_ho   SRSBY���clpISB¡eµfceYq�hStox[`cem\_�[`SBp�_nYjp�clo�¼qYPd���Y�_ho 4���� ?%8�������;<8!=4���%=�8 � 4.6@?{¥ªo]SRS
> ��D+�¬dh^4_nY�d��2SR^`�\clSR� dn� []NPSto£S�QTSR[]NPdIpPoi©b«	WZY�clQ$_nm2S�g   _ho]SBpfQ6dIpISB¡eclYPm�kP[]NjS�Uh§<m2SRdhQTSR[]^`claB_n¡�QTdIpISR¡
cso  P¤ ce¡e[zclY2[`SR^i_ha�[]cl�hSR¡lµ ¤ o]clYPm�� � 4 ��;�
���� 7 8���9
�
6 
 � o��G� � �!Q6dIpISB¡eSB^B«�M�NPS��-d2o]c®[`ced2YPclYPmTdn��[]NPS�� ¤ ¡e¡ Uh§
m2SRd2Q6SR[]^`claB_n¡\QTdqpPSR¡Idn�j³jm ¤ ^`S��4[`dqdh¼�_n^`d ¤ Yjp�o]c®�(Njd ¤ ^io+[]d   S�a�d2QT�P¡eSR[]S2knceY�a�¡ ¤ pIclYPm�[]NPS�^`SBa�d��2SR^`µ�dh�
[`NPS4aR_hQTSR^i_z�j_h^`_hQTS�[]SB^`o _nY�p([`NPS�¡eclmhN\[ o]d ¤ ^ia�Sto ��d\o£ce[]cldhYjoB«+M	µq�PcsaR_n¡l¡lµhk��¬d2^�[]NPS4aB_nQTSR^i_z��_n^i_nQTS�[`SR^io
��S ¤ o£S�[`NPS{§zSBQTSRY\[]NPd2Y _hYjp §�_��qcso�>l�B�vD�[]SBaiNjYPcl· ¤ S¯aRdhQ   ceYPStp°��ce[]N _±�qclQ6�j¡eSR�°QTceYPclQTc�-t_�[`ced2Y
QTSR[]NPdIp >l��B�DG«>M�NPS�¡eclmhN\[�o]d ¤ ^`aRSBovN�_��hS   SRSBYJQTdqpPSR¡lSBpf_h�P�P^`d��IceQ$_�[`SR¡lµ�¥   StaR_ ¤ o£S�dn��[]NjSRcl^�aRdhQT�P¡lS��
m2SRd2Q6SR[]^`µP©²_nY�p�[]NjSRµ�Nj_��2S   SRSRY!�P¡s_ha�Stp�Q$_nY ¤ _h¡e¡lµ���c®[`N6_��P^`SBaRclo]ced2Y�dn��� @naRQ��n«>¶ ¤ ^��PNjdn[]d2QTS�[]^`csa
^`SBaRd��hSB^]µ�Q6SR[]NPdIpEclo   _ho]SBpEdhY¯[`NPS ¤ o£S!dn� º/_n^ip�� oz^`S�¢�SBab[i_nYjaRS(QTdIpISR¡ > U�A�D «�ºDSTaiNPd\o£S([]NPSTo]_hQTS
¦�|4§�¨¯QTdIpISR¡I_2oE> Uh�Pk��2��D   SBaB_ ¤ o]S	dh�jce[`o>o]QT_h¡e¡qY ¤ Q   SB^ dh�j�j_h^`_hQ6SR[]SB^`o _nYjp(c®[io>_   cl¡lc®[xµ�[`d�o]ceQ ¤ ¡s_�[]S
��� i�j/T�Y-S_X�O�\��
i�Y!S"Q�O nGYei�`hY-m j^Y-g�Q�j�mWdfY"`�` a�P6X�a"p ThXWY'g�Y-a�[]YUT�j^~
\f`)Q�S��
i�\fj^Y-m�r
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_hYPcso£dh[]^`dh�Pcsa�o ¤ ^]�ª_haRSBoB«�M�NPcso²QTdIpISR¡2dhYP¡lµz^`SB· ¤ cl^`SBo'[`NPSv¼qYPd���¡lSBpIm2S dh�q³j�hSv��_n^i_nQTS�[`SR^io-�¬dh^�_�aRdhQT�P¡lS��
¦�|4§�¨CK��!>�[]NPS¯pIc=H ¤ o£S¯^`S�¢�SBab[i_nYjaRShk�� @$[]NPS{o]��Sta ¤ ¡s_n^T^`S�¢jStab[i_nYjaRShk��� [`NPS¯_nYPcso]dn[]^`dh�qµ±pIcl^]Stab[`ced2Y
¥9aR_h¡e¡lSBp6[`NPS �
9�� ;���8!= =�4�9 8���
�4 � 6�© _nYjp6[`NPS�_hYPclo]dn[`^]d2�Pcsa�^]d ¤ mhNPYjSBo`o>�j_n^i_nQTSR[]SR^io��
	�_nY�p��
�T¥9o£SBS > U�A�D
�¬d2^z_JpISR[`_hce¡lSBp¯pISto]aR^]cl�I[`ced2Y�dh��[]NPcsoz¦�|4§�¨ Q6dIpISB¡s©�«�¨ ¤ ^][]NPSB^]QTd2^]S2kP[]NjclozQ6dIpISB¡+_��2dhcspPo�[]NPS6a�d\ox[`¡eµ
aRdhQT� ¤ [i_�[`ced2Y�dh��[]NjS�¨P^`SBo]YPSR¡�[`SR^`Q ��NPcsaiN�Nj_ho   SRSBY�^`SR�j¡l_2a�SBp   µf_TYPdh^`Q$_n¡lc�-t_�[`ced2YJ�ª_ha�[]d2^B«

¨ clm ¤ ^`S6�6K����WQ�[]l�dfY'a�P/Q,j�Y"Q�d \f[,Q�g�Yepk\ T�X ThXWYC`hiWl�Y-j^lGa�`h\ T�\fa�O�a�P \ Th`����%j^Y-S"a�OW`�T�j�i�SUT�Y-m�g�Y-a�[]Y-T�j^\fSqQ�d []a
m�Y-d��=\fO
pkXW\ ThY��

º½NPSBY�[]NPS$Uh§ m2SRd2Q6SR[]^`claB_n¡ QTdqpPSR¡4¥¬d   wxSBa�[`oBk²aR_hQ6SB^`_�_nY�p{¡lcem2N2[�o]d ¤ ^ia�Stoz�-d2o]ce[]cldhYjoi©�_nYjpE[]NPS
�jNPdn[`dhQTS�[`^]csa�QTdqpPSR¡�¥¬^`S�¢jStab[`_hYja�Stov_nY�pT¡eclmhN\[	o]d ¤ ^ia�Sto�ceY\[`SRYjo]c®[xµP© _n^`S4pIS�[`SR^`Q6clYPStp�k2ce[ csov�-d2o`o£c   ¡lS�[]d
^`SRY�pISR^�_zo£µqY\[]NPSR[]csa>clQT_hmhS ¤ o£clYPmz_4aR¡l_2o]o]csaR_n¡h^]SBYjpISR^`clYPm4o£dh�¾[x��_h^]S>o ¤ aiN�_ho
����=�47��6��<8E> U�B�D « WZY�[]NPcso�^`S�g
�-dh^][Bk2�	S�pISR�2SR¡ldh�-SBpTd ¤ ^vd���YT^]SBYjpISR^`clYPm�o£dh�¾[x��_h^]S�aB_n¡l¡eStp���� ��8:6%4��6[]d�d   [`_hceYJ_�Njcem2NIgG�-SR^]�¬dh^`Q$_nYjaRS
aRdhQT� ¤ [`ceYjm$��d���SR^�_nY�pf[`dT[`_h¼hS�_hpI��_hY2[i_nm2S�dh�+[`NPS�o]��Sta�ce³�a�_n^iaiNPce[]SBa�[ ¤ ^`S�dn� []NPS(�Ice¡lclaRdhY{~�^i_n�PNPcsaRo
��dh^`¼Iox[i_�[`ced2Yjo ¤ o]SBp��h« ��� ��8:6%4��Jcso	_(mh¡ld   _h¡jcl¡e¡ ¤ QTceY�_�[]cldhY�o£dh�¾[x��_h^]S2«�W [�a�d2Q6� ¤ []Stov[`NPSz�¬d2^]Q �ª_2ab[]d2^`o
dh�+_6�P^`dhmh^`SBo`o]ce�2S�^`_2pIced\o£ce[xµ$o£µIo£[]SBQ > �GD ¤ o£clYPmT_�Ah�   c®[io�}�gZ¦ ¤ H-SB^ > UPk��tU�D²Q$_n�P�-SBpfdhY�SB_2aiNJ�ª_haRS�dh�
[`NPS�NPSBQ6csa ¤j  S >f@WD «>M�NPclovceYjaR^]St_ho]SBo+[]NjS�^]Sto£d2¡ ¤ [`ced2Y!dh�-St_haiN!�ª_haRS�dn�-[]NPS�NPSBQTcla ¤P  S   µ!_��ª_hab[`dh^>dh��Ah�
��ce[]N�_�YPSRm2¡eclmhc   ¡lS�ceY�a�^`SB_ho]S4clYJa�d2Q6� ¤ [`_n[]cldhYT[]clQTShkq��ce[]NJ^`SBo]��Stab[v[`d(_�aR¡l_2o]o]claB_n¡ F-g ¦ ¤ H'SR^�o£dh�¾[x��_h^]S2«
y{dh^`SRd��hSB^Bk!��� � 8<6%4�� ¤ o]SBo _hpI��_nY�a�SBp#" �)8:6%$'&{�P^]d2mh^i_nQTQTceYjmz[`SBaiNPYPcs· ¤ SBo aR_n¡l¡lSBp �!(�; �>9 8 8:6�9 8:6,=�8<9��
4.6@?�[]d¯aRdhQT� ¤ [`S![`NPS$clYjpIS��  P¤ H'SR^io$¥¬dh^ 4�
 8
� ���)( 8:9:;�>l�h��D¬©�YPSBaRSBo`o]_h^]µ��¬d2^�[]NPSTS��q[`^`_2ab[]cldhYDdn��[]NPS
�jc®�ISR¡ clY2[`SRYjo]ce[]clSBo��¬^]d2Q []NPS6dh^`cem2ceY�_n¡�clQ$_nm2S!_nY�p�[]NPSTo]µ\Y\[`NPS�[`cla!dhYPS2«��	_haiNEY ¤ Q   SB^�clY{[`NPS6ceYjpPS��
 j¤ H-SB^vclYjpIcsaR_�[`SBo>SBc®[`NPSR^�_�mh^`d ¤ �6Y ¤ Q   SR^tkhd2^v_nY$d   wxSBa�[vY ¤ Q   SR^tk2pISB��SBYjpIclYPm�dhY$��NPSR[]NPSB^v��S�YPSRStp
[`d$a�dhQT� ¤ []S�[]NjS�^]SR¢jSBa�[`_nY�a�S�dn�>_!m2^]d ¤ ��dh^�dn�>_nY�d   wxStab[t«
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M�NjSTaRdh^`STdn�	d ¤ ^�[]StaiNPYPcs· ¤ STclo�clYjaR^]SBQ6SBY\[`_n¡>_hYjp�NPceSB^`_h^`aiNjclaB_n¡�¥ªo]SRS6³jm ¤ ^]S$U2©�«$W [�clo�clYjaR^]SBQ6SBY\[`_n¡
  SBaB_ ¤ o]S�[]NPS4o ¤ ^]�ª_haRS	^`S�¢jStab[i_nYjaRSBo>_n^`S�mhdhclYPm�[]d�SB�hdh¡l�hS	[]d�[`NPSRcl^vdh�P[]clQ ¤ Q���_h¡ ¤ Sh« W [vclo�NPclSR^i_n^iaiNPcsaR_h¡
  SBaB_ ¤ o]S�[]NPSzmhSRYjSR^i_n¡I_n¡lmhd2^]ce[]NPQ��¬dh^ia�SBo [`NPS4o ¤ ^£�ª_2a�Sto>¦�|z§�¨{[]d   S4QTdh^`S�_hYjp6QTdh^`S�aRdhQT�P¡lS��(ce�'[]NPS
SB^]^`dh^   S�[x��SRSRYD[]NjS6^`SB_h¡>_nYjpE[]NPS$o]µqY2[`NPS�[`cla6clQ$_nmhSTpIdqSBo�Yjdn[�pISBaR^]St_ho]S(�¬d2^�[`NPSBo]S$o ¤ ^£�ª_2a�SBoB«!M�Njclo
_h¡em2dh^`c®[`NPQ­cso�c®[`SR^i_�[]cl�hST_nY�p{��cl¡e¡v�j^]dIa�SBSBp{[]d¯o ¤ aRa�Sto]o]cl�hSTa�dh^`^`SBab[`ced2Yjo�dn� [`NPS$o ¤ ^£�ª_2a�S6^]SR¢jSBa�[`_nY�a�SBo
  µ�QTceYPclQTc�-BceYjm$[]NPS!SR^`^]d2^   SR[x�	SBSRY�[`NPS(^`SB_h¡�_nYjp�[`NPS(o]µqY2[`NPS�[`cla(ceQ$_hmhSh«�WZYjpPSRSBp²kjSB_2aiN{a�d2Q6� ¤ []Stp
SB^]^`dh^ �¬dh^�_�m2^]d ¤ �Jdh��d   wxStab[io	N�_��\clYPm([]NPS�o`_nQTSz�PNjdn[]d2QTS�[]^`csaz�P^`dh�-SR^][]clSBo�pI^`ce�2SBo []NPS�aRdh^`^]Stab[]cldhY$dh�
[`NPSRcl^�^]SR¢jSBa�[`_nY�a�Sh«�¶ ¤ ^�[]SBaiNjYPcl· ¤ S6o ¤ aRa�Sto]o]cl�hSR¡lµ�_n�P�P¡lclSBoz[]NPS6o£SB¡eStab[]StpE_2o]o ¤ QT�I[]cldhY¯d2Y¯[]NjS!m2^]d ¤ �
^`S�¢�SBab[i_nYjaRSBo ¤ Y\[]cl¡�[]NPS�SR^`^`dh^   SBaB_nQTS�o£Q$_n¡l¡lSR^![]Nj_hY _ ¤ o£SB^£gZpISR³jYPSBp±[]NP^`SBo]NPdh¡sp�« M�NPS�YPdh[]cldhY°dh�
[`NP^`SBo]NPdh¡sp�_hYjp�NPd��´[`dT³P�fce[`o���_n¡ ¤ S�[]d$m2ce�2Sz[`NPSRQ���ce¡l¡   S�pIcso]a ¤ o]o]SBp�clY�[`NPS�o]SBab[`ced2Y Aj«

º�S�o£[`_h^£[![]NPS�_n¡lmhd2^]ce[]NjQ ��ce[]N°[]NPS � 8<9 �#8���
 = 4 ( � ;<8faR_ho]SJ��ce[]NPd ¤ [$a�dhY�o£cspISR^`clYPm¯[]SR�q[ ¤ ^`SD¥¬[]NPS
pPcJH ¤ o]S	^`S�¢jStab[i_nYjaRSvdn�j_zmh^`d ¤ ��cso+aRdhQT� ¤ [`SBp!_��hSR^i_nm2ceYjm	[`NPS�^`_2pIcl_hYja�Sto�aRd��hSR^`SBp   µ�c®[io��j^]dhwxSBab[`ced2Y�clY
[`NPSz^`SB_h¡jclQ$_nmhS�©b«�}4¡l¡j[`NPS�o ¤ ^]�ª_haRSBo _h^]S4[]NPSBYfa�d2Yjo£cspISB^]Stp$_hov�-SR^]�¬SBa�[]¡lµT¡l_hQ   SR^][]cs_nY²k\_nYjpT[`NPSzm2¡ed   _n¡
cl¡l¡ ¤ QTclYj_�[`ced2YD^`SRY�pISR^`ceYjm�o]dn�¾[x��_n^`S�¥ ��� ��8:6%4��EclYE[`NPcso�aR_2o£S�©zaRdhQT� ¤ [`SBo�_nYDYPSR� _n�P�j^]d��IclQT_n[]cldhY{dh�
[`NPS�clQT_hmhS2« W � []NjS�pIcJH'SR^`SRY�a�S   SR[x�	SBSRY�[]NjS�^]St_n¡²_nY�pJ[`NPS�o£µqY\[]NjS�[]csa�clQT_hmhS��¬dh^4_6m2^]d ¤ �fcso�mh^`SB_n[]SB^
[`Nj_nY½_�³P�IStp°[`NP^`SBo]NPdh¡sp dhY½_n¡l¡�[]NPSEmh^`d ¤ � �P^`dnwxSBa�[]cldhY²k	[]NjSRY []NjS¯^]SR¢jSBa�[`_nY�a�S�dn��[]Njclo$m2^]d ¤ � clo
aRdhYjo]cspISR^`SBp½_2o �)8:9 �#8���
�; � 8���� � �
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^`SBaRdhQT� ¤ [`SBp�_�YPSR��ceQ$_nm2S ¤ o£clYPm�[]NjS6YjSR� _ho`o ¤ QT�I[`ced2Y²k�[`NPS$SR^`^]d2^z�¬d2^�[]NPcso�mh^`d ¤ �D^`SRQ$_nclYjo   clmjk
[`NPSRY±ce[`o(^]SR¢jSBa�[`_hYja�S$cso(o]ceQ ¤ ¡s_�[]Stp±_ho 6 � 6 � � 8<9 �#8���
 ; �)8���� � ��9B«�ºDS�_n�P�j¡eµE[]NPS�o]_hQ6S$�j^]clYja�cl�P¡lS$[]d
aiN�_nYPm2S!_nm\_nclY¯[]NjS6m2^]d ¤ �E^`S�¢�SBab[i_nYjaRS�[`d�_ �!� 
 � = 4 ( ��;:84�
6 = ; � 8���� � �
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o ¤ ^]�ª_haRSBo��	SB^]STa�d2Yjo£cspISB^]Stp{��ce[]N�YPd�^`d ¤ mhNPYPSto]oz[]SB^]Q ¥¬dhYj¡eµ{_ � > _nYjpD_ � @ ��SR^`S(Stox[`ceQ$_n[]SBp�©b«6WZY
[`NPSzYjS��q[�_2o]o ¤ QT�I[]cldhY�k2ce�²[]NjS�pIc=H-SB^]SBYja�S   SR[x�	SBSRY$[`NPS4[x��d�clQ$_nmhSto o£[]cl¡e¡-�P^`dIp ¤ a�Sto   cem�SB^]^`dh^ioBkn[]NjSRµ
_h^]S�aRdhYjo]cspISR^`SBp�_ho4clo]dn[`^]d2�Pcla�_hYjp¯_T^ ¤ mhd\o£ce[xµJ�ª_2ab[]d2^(¥ ��©�N�_ho�[`d   S!SR��_n¡ ¤ _n[]SBp²«�M�Njclo�_ho`o ¤ QT�I[`ced2Y
cso	S��q[]SBYjpISBpJ[]d6_nYPcso£dh[]^`dh�Pcsa��P^`dh�-SR^][]clSBo c®��[]NPS ¤ o]SR^]g pISR³jYPStpT[]NP^`SBo]NPd2¡lpT�¬d2^ [`NPS�SR^`^]d2^vNj_ho	YPdh[   SRSBY
^`SB_2aiNPSBp²« W �v_n¡l¡+_2o]o ¤ QT�I[]cldhY�o�Nj_��hS��ª_hce¡lSBp�k�[]NjS�mh^`d ¤ ��cso4o ¤ �P�-d2o]SBp�[]d   S(Njcem2NP¡eµf[]SR�\[ ¤ ^`SBp�«4�qclYja�S
d2YP¡lµ(_�o£clYPmh¡lS�clQT_hmhS�clo _���_hce¡s_   ¡eS2k�c®[ cso�S��q[`^]SBQ6SB¡eµ!pIcJ<Ja ¤ ¡®[�_nYjp6o£d2QTS�[]clQTSBo�clQT��d\o]o]c   ¡eS�[`d�a�^`SB_�[`S�_
aRdhQ   ceY�_�[]cldhY   S�[x��SRSRY6[`NPclov[]SR�\[ ¤ ^`S4_nYjp6dn[`NPSR^ ^]SR¢jSBa�[`_nY�a�S��P^`dh�-SR^][]clSBo4¥9_�mh¡ld2o`o£µ�[`S��q[ ¤ ^]Stp6o ¤ ^]�ª_haRS
�¬d2^�S��P_nQT�P¡lSt©�«>M�NPclozo£ce[ ¤ _n[]cldhY�clozpIclo`a ¤ o]o]SBp�ceY��j_h^`_hmh^i_n�PNf�j«FBq«

�{ #" � & $�&80!2�7 &b(62�&�� 3 �
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¶�YjS dn�j[]NPS�QTd2o£[�o]ceQT�P¡lS	aB_ho]SBo+dn�j^`S�¢�SBab[i_nYjaRSBo�clo+[]NjS �)8:9 �#8���
 = 4 ( � ;:8vdhYjSh«+§ ¤ ^`ceYjmz[`NPS ³�^`o£[+clYq�hSR^io]S
^`SRY�pISR^`ceYjm!ce[]SB^`_n[]cldhY²kj_h¡e¡'[`NPS�d   wxSBab[io�dn�+[]NPS!o]aRSRYPS�_n^`S�o£clQ ¤ ¡l_n[]SBp�_ho��-SR^]�¬SBa�[]¡lµ�pIc=H ¤ o£S2« }�pIc=H ¤ o£S
^`S�¢�SBab[i_nYjaRSE¥ �!>�©�cso�[`NPSRY a�d2Q6� ¤ []Stp/�¬dh^6SB_2aiN±mh^`d ¤ �²k>_2o�[`NPS�_��2SR^i_nmhSTdh�4^`_2pIcl_hYja�Sto(aRd��hSR^`SBp   µ
[`NPS��P^`dnwxStab[`ced2Y�dh� [`NPS�m2^]d ¤ �jo�clY�[]NPS�d2^]clmhclYj_h¡²ceQ$_hmhSh«�M�NPcso�[]StaiNPYPcs· ¤ S�clo�pIc=H-SB^]SBY2[z�¬^]d2Q >l�h�nk+�R�vD
  SBaB_ ¤ o]Sf��S�pPdDYPdh[!�j_�µ±_n[£[]SBY\[]cldhY [`d{[`NPSf[`S��q[ ¤ ^]S�dn��[`NPS�o ¤ ^]�ª_haRSBoB«DW [Tclo6clY\[]SR^`SBo£[]clYPmE[]dEYjdn[]S
[`Nj_�[�o£d2QTS�[]SR�\[ ¤ ^`SBp{o ¤ ^]�ª_ha�S(QT_�µ   S!o]ceQ ¤ ¡s_�[]Stp ¤ o]ceYjmf_J� ¤ ^]S6pIcJH ¤ o]S(^`S�¢jStab[i_nYjaRSf¥ª_2o�o]NPd���Y¯clY
³�m ¤ ^`S��B�\©�k�[]d�a�^`SB_n[]S�_�mhdqdIp(�qcso ¤ _h¡I_n�P�P^`d��IceQ$_n[]cldhY²«�M�Njclo�QTS�[`NPdIp6clo��2SR^`µ�pIcJH'SR^`SRY\[>�¬^`dhQ >l�h�nkj�R�vD
  SBaB_ ¤ o]S�ce[zcsozYPdh[z¡lceQTce[]SBp¯[]d$[`NPS!aRdhQT� ¤ [i_�[]cldhY¯dh��[]NPS6_��hSR^i_nm2S�^]SR¢jSBa�[`_nY�a�S�[]df�P^]dIp ¤ a�S�[`NPS(YPSB�
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¨ clm ¤ ^`S A K�� j�j^a�jCP=i�O�SUT�\fa�O � `^~WO�ThXWY-T�\fS \f[,Q�g�Y � j�Y"Q�d/\f[,Q�g�Y��UV6P=a�j Q �!��Y-m4m�\ ��i�`hY,j^Y��vY-S-ThQ�O�S-Y�V/p)\ ThX�j^Y-`hlGY-SUT Tha
u�Q�j^\FQ}Th\fa�O�`ka�P6ThX�Y!\f`�a�Thj^a�l�\fSeu�Q�dfi�Y-`�� VGQ�O�m����e`hlGY-S-i�dFQ�jkj^Y��vY-SUT_Q�O�S-Y�r%+bX�YeYUu�a�d uW\fO�g]`^ThY-l�` Q�j�Y'�Wr �Wx"�CP=a�j���Q�O�m �Wrfx
P a�j�� � r
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Error image for the glossy surface

simulated as an isotropic one

¨ clm ¤ ^`ST�6K B lWl�j�a4�W\f[,Q}T�\fa�O a�P�ThXWY,Q�dfi�[]\fO�\fi�[ `�i�j PRQ�S-Y � Q�O�\f`ha�T�j�a�lW\fS �ea�P�T�X�Y]j^YqQ�dt\f[,Q�g�Y �=dfYUP=T �Zn
~ Q�O \f`ha�T�j�a�lW\fS
`hi�j PRQ�S-Y \fO T�X�Y `^~WO�ThXWY-T�\fS]\f[,Q�g�Y � S-Y-O
T�Y-j �_r +bX�Y Y-j^j�a�j!nGYUT�p/Y-Y"O ThXWY"`�YCT�p/a
\f[,Q�g�Y"`kP a�jZT�X�Y]Q�dfi�[]\fOW\fi�[ `hiWj^P Q�S-Y \f`
uW\f`�\fn�dfYZ\fO
T�X�Y'j�\fg�X�Tk\f[,Q�g�Y�r�� Y!j�Y-[,Q�j^o{T�XvQ}T T�X�Y!Y-j�j^a�j \f`)`�T�\fdfd�\f[]lGa�j T_Q�O�Tk\fO
T�X�Y'Q�j�Y"Q]a�P6ThX�Y!`�l�Y-S-i�dFQ�jkj�Y��vY-SUTh\fa�O
a�P�T�X�Y nGa
a�o�`"r�+)XWY j^Y"m,l�\ ��Y-df`�S-a�j�j^Y-`hlGa�O�m,ThaEQeX�\fg�X]Y-j�j^a�jbn�iWTtThX�YU~{Q�j^Y O�a�T�`h\fg�O�\ �vS"Q�O�T/nGY-SqQ�iW`hYkT�X�YU~,Q�j^Y S-a�[]\fO�g
P j^a�[ Q�O Q�l�lWj�a4�W\f[,Q}T�\ u�Y]lGa�`h\ T�\fa�O�\fO�g a�P ThX�Y ��� g�Y-a�[]YUThj^\fS"Q�d []a
m�Y-dta�O�TeThXWY]\f[,Q�g�Y�V�Y-`hlGY-S-\FQ�dfd ~ a�O T�X�Y Y-m�g�Y-`'a�P
ThX�Yea�n���Y-SUT�`qr
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M�Njclo�cso�aR¡eSt_n^`¡eµ¯[`NPS$QTd2o£[(a�d2Q6�j¡ecsaR_n[]SBp�aR_2o£STdh��d ¤ ^(_n¡lmhd2^]ce[]NjQ   StaR_ ¤ o£ST[`NPSJ_nYPcso]dn[]^`dh�jcla6QTdIpISR¡
dh� º/_n^ip¯^]St· ¤ ce^`SBoz[]d�QTceYjceQTc.-RST_J� ¤ Y�ab[]cldhY�dn�>³��hS6�j_n^i_nQTS�[`SR^io
K�[`NPSTpIcJH ¤ o]ST^]SR¢jSBa�[`_nY�a�S � > k'[]NPS
o]�-SBa ¤ ¡l_h^²^]SR¢jSBa�[`_hYja�S��!@�kt[]NPS	_nYPcso£dh[]^`dh�qµzpIcl^`SBab[`ced2Y �� ¥ªdh^ �
9�� ;���8!= =�4�9 8���
�4 � 64> U�A�D¬©�_nY�p�[]NPS	^ ¤ m2d2o]c®[xµ
�ª_2ab[`dh^io �
	jk �
�q«,I4d���SR�2SR^tkPce[zclo��-d2o`o£c   ¡lS�[]df¼2SRSB��[`NPS(�j^]SB�\cld ¤ o'� >!_nY�p � @���_n¡ ¤ Stoza�d2QT� ¤ []Stp��¬dh^
[`NPS$cso£dh[]^`dh�Pcsa$aR_2o£S�K�[]NPSJSB^]^`dh^�� ¤ Y�ab[]cldhY�of¥ªo]SRST³�m ¤ ^`S4A¯_nYjp Bh©�o£NPd���[]Nj_n[�[]NjS � @!�j_h^`_hQ6SR[]SB^�clo
Yjdn[�aRdh^`^]SB¡l_n[]SBpf[]dJ[]NPS�� �j_h^`_hQ6SR[]SB^Bk   SBaB_ ¤ o]S�[`NPSBo]S�� ¤ Yja�[]cldhYjo�_n^`S�· ¤ c®[`S(a�d2Yjo£[`_nY\[z��ce[]N¯^`SBo]�-SBab[

�k� Ov�6y������



�t� ���b���v���W��� �G� ���	��
,�
���
�����e�����

[`d �	«�º�S6QT_�µ�[]NjSRYDo ¤ �P�-d2o]S�[`Nj_�[�[]NPS � >6_hYjp#�!@�pIdfYjd�pIc=H-SB^z�¬^`dhQ [`NPS(cso£dh[]^`dh�Pcsa�aB_ho]S�[]df[]NPS
_hYPcso£dh[]^`dh�Pcsazd2YPSh«
M�NjSJSR^`^]d2^�� ¤ Yja�[]cldhY±[`dEQTclYPceQTc.-RS�Nj_ho(YPd�� []NP^`SRSJ��_n^i_nQTS�[`SR^io�¡eSR�¾[�¥9o£SBSJ³jm ¤ ^]S��2©b«¯º�Sf^`SRQ$_h^]¼
d2Y¯[]Njclo�³jm ¤ ^]S([]Nj_n[��¬d2^�_fmhcl�hSBY{^]dh[`_n[]clYPmf_nYjmh¡lS(dn� []NPS6�hStab[]d2^ �� _nYjp{��_h^]µqclYPmf��_h¡ ¤ Stozdh��� 	 _nY�p
� � k'[]Njclo�SR^`^`dh^�� ¤ Y�ab[]cldhY��P^`SBo]SRY\[`o�o]SR�hSB^`_h¡�QTclYPceQ$_j«�M�Njclo�a�d2YI³j^`Q$o4[`Nj_�[�_fo£[`_hYjpP_n^ip¯QTclYPc�-t_�[`ced2Y
_h¡em2dh^`c®[`NPQ ��cl¡e¡²�j^]d   _   ¡lµ$YPdh[�³jYjp�_6mh¡ld   _h¡-QTclYPclQ ¤ Q�«
|4SRm2_h^`pPceYPm4[]NPSto£S�a�d2Yjo]clpISB^`_n[]cldhYjoBkt�	S�Nj_��hS�a�d2Q6� ¤ []Stp�[]NjS	�¬d ¤ ^�ceQ$_hmhSBo a�d2^]^`SBo]�-dhYjpIclYPm�[`dz[`NPS	�¬d ¤ ^
o]Q$_n¡l¡eStox[�QTclYPclQT_��¬d ¤ Yjp   µD_{�IceQT�P¡lS��/QTceYPclQTc�-t_�[`ced2Y/_h¡em2dh^`c®[`NPQ ¥¬³jm ¤ ^`S¯�B�\©b«�W [�clo(ceY\[]SB^]Stox[`ceYjm
[`d�YPdn[`S![`Nj_�[�[`NPST^]SB^]SBYjpISB^]Stp{clQT_hmhSto�^]SBQT_hceYE�ª_n^��¬^`dhQ­[`NPS$dh^`clmhclYj_n¡ dhYPS$_hYjp{[`Nj_�[�[`NPS$SR^`^`dh^�clo
  cem2mhSR^�[`Nj_nY��¬d2^�[]NPSfclo]dn[`^]d2�PclaTaB_ho]Sh«fM�NPcso   ^`clYPm2o ¤ o�[]d�[`NPSJa�d2Yja�¡ ¤ o]ced2YD[`Nj_�[�[`NPSfpP_n[`_��¬d2^�[]NPS
QTclYPclQ6c.-B_n[]cldhYD�P^]dIaRSBp ¤ ^`ST_n^`S(YPdh[���SR¡l¡>a�d2YjpIce[]cldhYPStp�«(M�NPSB^]SR�¬dh^`Shk'�	S6�P^`dh�-d2o]S([`d�pPS�[]SB^]QTclYPS6[]NPS
_hYPcso£dh[]^`dh�qµT�hSBa�[]d2^ �� pIce^`SBa�[]¡lµ$�¬^`dhQ [`NPS�^]St_n¡�clQ$_nmhS2«

WZY°_�³�^`o£[!o£[]SR��k ��SfaRdhYjo]clpPSR^�[`NPSf_nYjclo]dn[`^]d2�Pcla$o ¤ ^]�ª_haRSJ_ho(_��-SR^]�¬SBa�[!QTcl^]^`dh^�_hYjp±a�d2Q6� ¤ []Sf_
o]µqY\[]NPSR[]csazclQ$_nmhS2« �4S��q[tkI�	S�SBo£[]clQ$_�[]S�[`NPS�pIcJH'SR^`SRY�a�S   SR[x�	SBSRYJ[`NPS�^]St_n¡'clQT_hmhS�_nYjpJ[]NPS�o]µqY2[`NPS�[`cla
d2YPS	[]d��qclo ¤ _n¡lc.-RS	[]NPS��j_h^£[�dn��[]NPS�_nYjclo]dn[`^]d2�Pcla QTce^`^]d2^+��NjSR^`S [`NPS4o£�-SBa ¤ ¡s_n^�^]SR¢jSBa�[]cldhY!clo��£S��q[]SBYjpISBp��i«
M�Njclo4_h^]St_Ta�dh^`^`SBo]��d2YjpPo	[]dJ_hY�_n[£[`SRY ¤ _�[`ced2Y�dn� []NPS(o]�-SBa ¤ ¡l_h^�^]SR¢jSBa�[]cldhY²kj_hYjp�[]NPcso4S
H-Stab[zcso4_h¡e��_�µIo
�2SR^`µ!clQT��d2^£[i_nY\[	clY$[`NPS�pPce^`SBa�[]cldhYJ�-SR^`��SBYjpIcsa ¤ ¡s_n^ []d![]NPS   ^ ¤ o£NjSBpJpIcl^`SBab[`ced2YE¥¬d2^�_hYPcso£dh[]^`dh�qµ!pIcl^`SBabg
[`ced2Y�©b«�WZYf_(o£Sta�dhY�pJox[`SR�²k\��Sza�d2Q6� ¤ []S�_nYJclYjpISR�  j¤ H-SB^ �¬d2^v[`NPclo	QTce^`^`dh^vdh��_n¡l¡P[]NjS�o ¤ ^]�ª_ha�Sto>�qclo]c   ¡eS
[`NP^`d ¤ m2N�ce[B«�º�S�[]NPSBY¯¡edqd2¼J�¬dh^�_T^]SR�¬SR^`SRYjaRS�o ¤ ^]�ª_haRS�[]Nj_n[4Nj_ho�[]NPS   cem2mhSBo£[4^`S�¢jStab[]cldhY¯_h^]St_!d2Y�[]NPS
_hYPcso£dh[]^`dh�Pcsa�o ¤ ^]�ª_haRShkP��Njce¡lS   SBceYjmf_ho4aR¡ed\o£S�_2o��-d2o`o£c   ¡lS�[]d$ce[B«�M�NPclo�o ¤ ^£�ª_2a�S�cso�[]NPSBY{o£SB¡eStab[`SBp�clY�_
o ¤ aiN6Q$_nYPYPSB^ []Nj_n[>[]NPS�^i_�[]cld }4^`SB_j¥ª^]SR¢jSBa�[]Stp�o ¤ ^]�ª_ha�S�©>����	� 
�� cso�Q$_��IclQ6c.-RStp�¥ª��c®[`N$p²¥9�'k u	©�kn[]NjS�S ¤ a�¡lcspISB_hY
pPclo£[`_hYja�S   S�[x��SRSRY�[`NPSJa�SBY2[`SR^�dh�	mh^i_��qc®[xµ¯dh�	[`NPSJo]SR¡lSBab[`SBp�o ¤ ^£�ª_2a�S$_nYjpD[`NPSJa�SBY2[`SR^�dh�	mh^i_��qc®[xµ¯dh�
[`NPS�_nYjclo]dn[`^]d2�Pcla�QTce^`^`dh^b©b«vM�NPS�QTdn[`ce��_n[]cldhY�dn�+[]NPcsozaiNPd2claRS�^]Sto£cspISBo�clY�[]NPS��ª_2ab[�[`Nj_�[zo ¤ ^]�ª_ha�Sto��hSB^]µ
�ª_h^��¬^]d2Q []NjS�_nYPcso£dh[]^`dh�Pcsa�d   wxStab[�S��INPc   ce[z_!^`S�¢�SBab[`ced2Y���_�[£[`SR^`Y�[]Nj_n[�cso�[`d\d$o]Q$_n¡l¡�dh^�[]dqdTYPd2clo]µ$[]d
  S ¤ o]_   ¡eSz�¬dh^ []NPS�^]Sta�d��2SR^`µ�dn��[`NPS   ^ ¤ o]NPStpJpIcl^]Stab[]cldhY�«+WZYf_�[]NPcl^ipJox[`SR�²k\[`NPS�_hYPclo]dn[`^]d2�qµ!pIcl^]Stab[`ced2Y
cso�o]_hQ6�j¡eStpEa�^`SB_n[]clYPm �� �hStab[`dh^ioz_n^`d ¤ Yjp�[]NjS!YPd2^]Q$_h¡�[`df[`NPS6_hYPcso£dh[]^`dh�Pcsa�o ¤ ^£�ª_2a�S2«��	_haiN{dh�v[]NPSto£S
o`_nQT�P¡lSBpDpIcl^]Stab[]cldhY�o�pPS�[]SB^]QTclYPST_�pIcl^`SBab[`ced2Y{[`df[`^`_��2SR^io£S([]NPS6SR^`^]d2^�clQ$_nm2S6_hYjpEaRdhQT� ¤ [`S([`NPS$_��2g
SB^`_hmhS�dn��[`NPS(o£[`_nY�pP_n^ipfSB^]^`dh^4pPSR�qcl_n[]cldhYjoza�dhQT� ¤ []SBp�clY�[]NjS�SR^`^]d2^�ceQ$_hmhSh«�¨ ceYj_h¡e¡lµhkj[]NPS!_n¡lmhdh^`ce[]NPQ
o]SR¡lSBa�[`o�[`NPS�pPce^`SBa�[]cldhY��¬dh^���NjclaiN/[`NPclo!_��hSB^`_hmhS6��_h¡ ¤ SJclo�[]NPS�o£Q$_n¡l¡lSBo£[�dhYPSE¥9o£SBS$³jm ¤ ^]S¯�2�t©�«�M�NPS
³�m ¤ ^`ST�t�!o ¤ QTQ$_n^`c.-RSBo�[`NPS�a�d2QT�P¡eSR[]S��P^`dIa�SBp ¤ ^]S2«
¶�Y�a�S6[]NPS�_nYPcso£dh[]^`dh�qµ{pIcl^]Stab[`ced2Y �� N�_ho   SRSBY±^]Sta�d��hSB^]Stp�k²_¯�qclQ6�j¡eSR��QTclYPceQTc.-B_n[]cldhY±_n¡lmhd2^]ce[]NPQ¹clo
¤ o£Stp�[]dJStox[`ceQ$_n[]S�[`NPS(^ ¤ m2d2o]c®[xµ��j_n^i_nQTSR[]SR^io �
	f_hYjp#�
�q«�M µq�PcsaR_h¡e¡lµhk��¬dh^z[]NPSTo]µ\Y\[`NPS�[`cla(ceQ$_nm2S�clY
[`NPS$¡ld��	SB^�^]clmhN\[(a�d2^]YjSR^�dn��[]NPSJ³jm ¤ ^`S¯�R��k²ce[�[]dqdh¼Io @h��c®[`SR^i_�[]cldhY�o�_nYjp K�
 D�0�[`d¯^]Sta�d��hSB^�[]NPST� ¤ ¡l¡
¦�|4§�¨±dh��[]NjS�_nYPcso£dh[]^`dh�Pcsazo ¤ ^]�ª_haRSh«>M�NPS�_n¡lmhd2^]ce[]NPQ �¬d ¤ Yjp�_nY�dh�I[`ceQ ¤ Q _hYPclo]dn[`^]d2�qµ6�2SBa�[]dh^��¬d2^�_
^`dn[i_�[`ced2Y{_nYPm2¡eS!dn�	��pISRm2^]SBSBoz_hYjp¯[`NPSRYDQTceYPclQTc�-BSBp{[]NPSTSR^`^`dh^�� ¤ Y�ab[]cldhYDdn�v[`NPS ¤ �P�-SR^�¡eSR�¾[�aRdh^`YPSR^
dh��[`NPS�³jm ¤ ^]S��P«>M�NPS�Stox[`ceQ$_n[]SBp���_n¡ ¤ Sto�dn�
�
	$_nY�p �
�(��SR^`S��P« �P��_nYjp��P« ��A\��^`SBo]�-SBab[`ce�2SR¡lµh«

�{ �� � & $�&80!2 3c&��C3 "{(6& � $ ",(62:& ��&�$
º½NjSRY/[]NjSJo£clQ ¤ ¡s_�[`ced2Y/dn��_¯o ¤ ^]�ª_haRS$_ho�_hYPclo]dn[`^]d2�Pcsa!o£[]cl¡e¡	�P^`dqp ¤ a�Sto   cem¯SB^]^`dh^io�ceY/[`NPSJpIc=H-SB^]SBYja�S
clQ$_nm2ShkI��S��j^]dIa�SBSBpf[]d6[]SR�q[ ¤ ^`S�S��q[]^i_ha�[]cldhY²«
�v�\[`^`_2ab[`ceYPm�[`NPST[]SR�\[ ¤ ^`S!�¬^`dhQ []NPS$^`SB_h¡>ceQ$_nm2STclo�_hYDSt_ho]µ¯[`_2o£¼¯[`Nj_�[(aB_nY   S$^`SB_h¡ec.-RStp ¤ o]clYPm�[]NPS
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¨ clm ¤ ^`ST�6K �tj^j�a�jZP=i�O�SUT�\fa�O �=`�~�O
T�X�YUT�\fS]\f[,Q�g�Y � j^YqQ�d \f[,Q�g�Y��UV�P=a�jZm�\ ��Y-j�Y-O�TCQ�OW\f`ha�T�j�a�l�~ m�\fj�Y-SUT�\fa�O�`��� �JT�X�Y u�Y-S-T�a�j\f`ET�i�j�OWY"m Q�j^a�i�O�m4T�X�Y
OWa�j�[,Q�d�T�a T�X�Y{`hi�j P Q�S"Y{i�`�\fO�g Q `^ThY-l4a�P���� m�Y-g�j�Y-Y-` �Ep)\ T�X�j�Y-`�l�Y-SUT]T�a u�Q�j�\FQ}T�\fa�O�`]a�P)ThXWY
j�a�i�g�XWO�Y-`h`Cl�Q�jhQ�[]YUT�Y"j^` ����V ��	��Jp)\ ThX Q `�T�Y-l�a�P)�Wr �Wx"� �Ur +bX�Y]m�\ ��i�`hY]j^Y��vY-SUT_Q�O�S-Y Q�O�m T�X�Y]`hlGY-S-i�dFQ�jEj^Y��vY-SUT_Q�O�S-Y
ThY-j^[]`)X�Q"u�Y!nGY"Y-O
Y"`^Th\f[,Q}T�Y-m m�iWj�\fO�g T�X�Ye\f`�a�Thj^a�l
~ Q�OvQ�d ~�`h\f`"r
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¨ clm ¤ ^`S6�B�6K +bX�Y �vj^`�T)\f[,Q�g�Y��JT�a�l dfYUP=T � \f`/ThXWYea�j�\fg�\fOvQ�d�a�O�Y �=j�Y-m�iWS"Y-m X�Y-j^YZThaEThX�Ye\fO�T�Y"j^Y-`�TkQ�j^YqQ �_r +bX�Y O�Y ��TbP=a�i�j
\f[,Q�g�Y"`kXvQ"u�YEnGY"Y-O l�j^a
m�i�S-Y-m�i�`�\fO�g]ThXWYEP=a�i�j `�[,Q�dfdfY"`^T []\fOW\f[,Q'P=a�i�O�m n�~ T�X�YC[]\fO�\f[]\ 6"Q}T�\fa�O Q�dfg�a�j^\ ThXW[ r � YCS"Q�O
`hY-Y)T�XvQ}T�Q�dfdva�P�T�X�Y-`hY)\f[,Q�g�Y"` Q�j�YbP Q�jtP=j�a�[ T�X�Yka�j�\fg�\fOvQ�dva�OWY��JThX�Ybu�Y-j^T�\fS"Q�d�nWdFQ�S_oCdf\fO�Y)a�OCT�X�Ykp)X�\ T�Y)n�a
a�o �=`hY-Y �vg�i�j^Y
� � XvQ�`!m�\f`_Q�l�lGY"Q�j^Y"m P j^a�[ ThX�Y]`�lGY"S-i�dFQ�jej^Y��vY-SUTh\fa�O)�'Q�O�m ThXvQ}TEQ{dfa�T!a�P/m�YUT_Q�\fdf`!XvQ-u�Y]nGY"Y-O `h[]a
a�ThXWY"m�r'+bX�Y Y-j�j^a�j
S"a�dfa�j^[,Q�l j^Y-[,Q�\fO�Y-m{T�X�Y!`_Q�[]YZQ�`)a�O �vg�i�j^Y'�Wr
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¨ clm ¤ ^`S��2��K%+)XWY `hY-dfY-SUThY-m,a�n �^Y-SUT/i�`hY-m,X�Y-j^YkT�aEj^Y-S"a"u�Y-j�ThX�Y Q�O�\f`ha�T�j^a�l
~,m�\fj^Y-SUTh\fa�O{\f`tT�X�Yku�\fa�dfYUT�nGa
a�o a�P�T�X�Y dfa"p/Y-j
dfY-PJTej^Y"Q�d \f[,Q�g�Y'a�P �vg�i�j^Y x-y�r +bX�Y.��� `�i�j PRQ�S-Y �=dfY-PJTe\f[,Q�g�Y��k`�X�aqp)`ZT�X�Y Y-j�j^a�j'\f[,Q�g�Y'P=a�jZThXWY m�\ ��Y-j�Y-O�S-Y]nGYUT�p/Y-Y"O
ThX�YklGY"j P=Y"SUTb`�l�Y-S-i�dFQ�j/j^Y��vY-S-T�\fa�O
Q�j�Y"QEa�P�ThXW\f`/`hY-dfY-S-T�Y-m
a�n���Y-SUT"V�Q�O�m,\ T�`�S-a�j�j^Y-`hlGa�O�m�\fOWg]Q�j�Y"Q'\fO ThX�Y j�Y"Q�d�\f[,Q�g�Y�r +)XWY
0�� S"iWj^u�Y �=j^\fg�X
T � `hX�a"p)`ZThX�YCQ"u�Y-j�Q�g�Y]a�P T�X�YC`^T_Q�O�m�Q�j�m�Y"j^j^a�jem�YUuW\FQ}T�\fa�O�`eS-a�[]l�iWT�Y-m P=j^a�[ T�X�YEY"j^j^a�j'\f[,Q�g�Y'Q�dfa�O�g
ThX�Ye`hQ�[]l�dfY-m Q�OW\f`ha�T�j�a�l�~ mW\fj�Y-SUTh\fa�OW`��=`hY-Y'Q�df`ha ��g�i�j�Y]x40 �_r

N�A � N�B
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Original real image

Index buffer of the surfaces

Extraction of the surface supposed to be anisotropic
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Rendering of the surface supposed to be anisotropic

as a perfect specular surface, and extraction of the

area from the synthetic image

Computation of the index buffer of the surfaces

reflected on the perfect mirror. Selection of the

surface for which the ratio of its reflected area

on the mirror divided by the distance between

its center of gravity and the center of gravity of

the mirror, is the biggest one.

Extraction of the surface

simulated as a perfect

mirror in the synthetic image

Extraction of the surface

supposed  to be anisotropic

i n t h e r e a l i m a g e
Computation of the error

image between the perfect

specu la r a rea and the

corresponding anisotropic area

Sampling of the brushed direction x around

the normal N to the anisotropic surface,

with respect to a rotation angle q

Computation of the standard

deviations on the error image

in the x direction

Selection of the x direction for

which the average of the

standard deviations is the

smallest. This vector x is the

or theanisotropy direction

brushed direction.

¨+clm ¤ ^]ST�t�6K���a�[]l�i�T_Q}T�\fa�O []YUT�X�a�m
a�P*ThXWYEQ�OW\f`ha�T�j�a�l�~ mW\fj�Y-SUTh\fa�O �� P a�jbQEg�dfa�`h`�~{`�i�j^P Q�S-Y�r
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[`SBaiNPYjcl· ¤ S��P^`dh�-d2o]SBp   µ > U2��D��¬dh^TS��P_hQ6�j¡eS2« Izd��	SB�hSB^Bk���S�Nj_��2SJ[`dDSR�\[`^`_2ab[![]NPcso![]S��q[ ¤ ^]S���NPcl¡eS
[i_n¼qclYPm$ceY\[`df_haBa�d ¤ Y2[z[]NPS(�ª_hab[z[]Nj_n[�ce[�_n¡l^]St_hpIµ�Nj_hoz^]Sta�SBce�2SBp�[]NPS!SRYPSB^]m2µJ�¬^`dhQ�[]NPS(¡eclmhN\[�o]d ¤ ^ia�StoRk
_hYjp±[`Nj_�[T[`NPS��Pc®�ISB¡loTa�d��2SR^`SBp   µ±ce[`oT�P^`dnwxStab[`ced2Y ceY []NjS�^`SB_h¡	clQ$_nm2S�aRdhY\[`_hceY°[]NPcsoTceYP�¬dh^`QT_n[]cldhY²«
¶z[`NPSR^`��cso£S2k�c®���	S$o]SRYjpE[]NPSTSBYPSR^`mhµ�dn�	[]NPS$¡lclmhN\[�o]d ¤ ^`aRSBo�[]d�[]NPSto£S6[`S��q[ ¤ ^`SBo�_hm2_hceY²k-[`NPSRµ{��cl¡l¡   S
d��2SR^]gGcl¡l¡ ¤ QTclYj_�[`SBp�«JM�NjSR^`S��¬dh^`Shk+�	S$clY\[]^`dIp ¤ a�S$NjSR^`SJ_�YPdn[`ced2Y/aB_n¡l¡eStp 9��@= 4 ��; 4�
�� 
 8 ��
���9 8([]N�_�[   _h¡®g
_hYja�Sto![]NPS�S��q[`^`_2ab[]Stp [`S��q[ ¤ ^]S���ce[]N _nY ceY\[]SB^]QTStpIcl_n[]S�[]SR�\[ ¤ ^`S�clY dh^ipISR^![]d/QTclYPceQTc.-RS�[`NPS�SR^`^]d2^
  S�[x��SRSBYE[`NPS$^`SB_n¡>_hYjp{[`NPSJo]µ\Y\[`NPS�[`cla6clQT_hmhS2«6}�o��¬dh^�[]NjS$��SB^£�¬Stab[�pIc=H ¤ o]S$^`S�¢jStab[`_hYja�STaR_2o£S2k�[]Njclo
clY\[]SB^]QTSBpPcl_n[]S�[]SR�\[ ¤ ^`S�cso4aRdhQT� ¤ [`SBp   µ�_nY�c®[`SR^i_�[`ce�2S�QTSR[]NPdIp�«
}�[>[`NPS�³j^iox[>ce[]SR^i_�[`ced2Y²k�[`NPS�[]SR�\[ ¤ ^`S ¤ o£Stp([`d�^]SB^]SBYjpISR^ [`NPS�ceQ$_hmhS�clo�[`NPS�[]SR�\[ ¤ ^`S4pIce^`SBa�[]¡lµ�S��q[`^`_2ab[]Stp
�¬^`dhQ�[]NjS�^]St_n¡²clQ$_nm2Sh«�}�[z[`NPS(o]SBa�d2Yjp�ce[]SR^i_�[`ced2Y²kP[`NPS�[`S��q[ ¤ ^`S ¤ o]SBp¯[]dJd   [`_hceY�[]NjS(^`SBo ¤ ¡®[`ceYjmfo£µqYIg
[`NPS�[`clazceQ$_hmhS4csovQ ¤ ¡®[`ce�j¡eclSBp   µ![]NPS�^`_n[]cld   S�[x��SRSRYT[`NPSzYjSR��¡lµ6SR�q[]^i_hab[`SBp![]SR�q[ ¤ ^`Szdh�-[`NPcso	o]µqY2[`NPS�[`cla
clQ$_nm2S�_hYjp$[`NPS�[]SR�\[ ¤ ^`S�dh��[]NjS�^`SB_h¡'ceQ$_nm2Sh«>M�NPcso�c®[`SR^i_�[`ce�2S��P^`dIa�Sto]o�ox[`dh�jo���NjSRY�[]NPS ¤ o]SR^]g pPS�³jYPStp
[`NP^`SBo]NPdh¡sp��¬dh^4[`S��q[ ¤ ^]Stp¯o ¤ ^]�ª_haRS�Nj_2o   SBSRY{^`SB_2aiNPSBp²«�M�NPS([]SR�\[ ¤ ^`SBo4dh��[]NPS��-d2o£[]SB^�_hYjp�[]NPS   dqd2¼qo
clY�[]NPS�^`SR^`SRY�pISR^`SBpfceQ$_nm2SBo�dn�>o]SBab[`ced2Y B(Nj_��2S   SRSBY�d   [i_nclYPSBp ¤ o]ceYjm![`NPcso�[]StaiNPYPcs· ¤ Sh«

M�NPSf�P^]d   ¡lSRQ&dn��[]NPcso(QTSR[]NPdIp/cso�[]N�_�[(ce[!a�d2QT� ¤ []Sto(_�[`S��q[ ¤ ^]S$clYja�¡ ¤ pIclYPm¯[`NPS�o]Nj_2pId��4oRk�[]NPS
o]�-SBa ¤ ¡l_h^�^]SR¢jSBa�[]cldhYjo4_hYjp�[]NPS(NPcem2NP¡lcem2N2[ioR«	M µq�PcsaR_h¡e¡lµhkjo ¤ �P�-d2o]S�[]N�_�[4��S�Nj_��hS�_TQ$_n^   ¡lSBp�¢jdqdh^�d2Y
��NjclaiN _{o]�PNPSB^]Sfclo(^]SR¢jSBa�[]SBp²«{M�NPS$[]SR�q[ ¤ ^`Sfdh��[`NPcso�¢jdqd2^�ceY []NPSJ^`SB_h¡ clQ$_nmhST[`NPSRY°ceYjaR¡ ¤ pISBo([]NPS
Q$_h^   ¡lS�aiNj_n^i_ha�[]SB^]csox[`claBoRkqce[`o�^`S�¢�SBab[i_nYjaRS��j^]d2��SB^£[`ceSto�_nYjp�[]NjS�o£�PNjSR^`S�^`S�¢�SBab[`ced2Y�ceYjaR¡ ¤ pIceYjm$c®[io�d���Y
^`S�¢�SBab[i_nYjaRSz�P^`dh�-SR^][]clSBoB«eI4d��½[`d!SR�q[]^i_hab[�[]NjS�Q$_h^   ¡lS�aiN�_n^i_hab[`SR^`clo£[]csaRo	dhYj¡eµJ_hYjpJclYjpISB��SBYjpISRY\[`¡eµJdh�
[`NPS�^]Stox[�dn�j[]NPS�o`a�SRYjS���M�NPcso clo�_nY6S��q[`^]SBQ6SB¡eµ�Nj_h^`p(�P^`d   ¡lSRQ�kn_nY�p!_2aRa�d2^`pPceYPm4[]d > U\�WDPYPd�_n¡lmhdh^`ce[]NPQ
N�_ho   SRSRY��P^`dh�-d2o]SBpfµhSR[�[]d$o£d2¡e�2S�ce[ ¤ o]ceYjmJ_6o]clYPmh¡lS�ceQ$_nm2Sh«

� � � ����� � ��� � ����% �T
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 �(� � ����� � �+��� � ��


¶ ¤ ^�clYq�hSR^io]S(^`SRYjpISB^]clYPmJ�j^]dIa�Stp ¤ ^`S(m2ce�2SBoz[]NPS6dh�P�-dh^][ ¤ YPc®[xµ�[`d�_hYj_n¡lµ�-RS�[`NPST^]SR¢jSBa�[`_hYja�Stozdh�	o£d2QTS
o ¤ ^]�ª_haRSBo>[`Nj_�[�_n^`S4YPdh[�pPce^`SBa�[]¡lµTo]SRSBYJclY$[]NPS�dh^`clmhclYj_n¡�ceQ$_nm2Sh« WZYjpISBSBp�kIce��_(o ¤ ^]�ª_ha�S�clo�pISR[]SBa�[]Stpf_nY�p
aRdhYI³�^]QTSBp¯_2o�_J��SB^£�¬Stab[�dh^zYjdhYIg ��SB^£�¬Stab[�o]�-SBa ¤ ¡l_h^�d2YPShk-�	S6aR_hY¯S��q[]SBYjp¯d ¤ ^�^`S�¢jStab[i_nYjaRS�^]Sta�d��2SR^`µ
_h¡em2dh^`c®[`NPQ []dT[`NPS�o ¤ ^£�ª_2a�Sto [`Nj_�[z_h^]S�o]SRSRY�[`NP^]d ¤ mhNf[]NPcso�QTcl^]^`dh^�clY�[`NPS�^`SB_n¡�clQ$_nm2Sh«
¨ cl^`o£[�dn��_n¡l¡9k�[]NPS$clYjpISR�  P¤ H-SB^�dn�	[]NPSJm2^]d ¤ �jo��qclo]c   ¡eS6[`NP^]d ¤ mhND[]NjSJQTce^`^]d2^�_n^`S6aRdhQT� ¤ [`SBp ¤ o]ceYPm
_�^i_�µ¯[]^i_haRceYjm�_h¡em2dh^`c®[`NPQ�«6W ��[`NPSR^`STS��Iclo£[`o(_�o ¤ ^]�ª_haRS6clY�[]NPcso�clYjpISR�  P¤ H'SR^�[]Nj_n[���_2o�Yjdn[��qclo]c   ¡eS
  S��¬d2^]STclY/[]NPS$^`SB_h¡>ceQ$_hmhShk�[]NPSBY/c®[io�^]SR¢jSBa�[`_hYja�STcso�a�d2Q6� ¤ []StpE[i_n¼qclYPm¯ceY\[`d�_2aRaRd ¤ Y\[�[]NjSJa ¤ ^`^]SBY\[
_2o]o ¤ QT�I[`ced2YJQ$_hpISz�¬dh^�c®[io	m2^]d ¤ �$^`S�¢jStab[`_hYja�S6¥¾[`NPS�o ¤ ^]�ª_haRS4Nj_ho []NjS�o`_nQTSz�jNPdn[`dhQTS�[`^]csa4�P^`dh�-SR^][]clSBo
_2o�c®[io	m2^]d ¤ ��©�« WZY�[]NjS�YjS��q[�c®[`SR^i_�[]cldhY�k2[`NPcso	^`S�¢�SBab[i_nYjaRS�cso   _h¡l_hYja�Stp   µ$[]NPS�QTcl^]^`dh^�^]SR¢jSBa�[`_hYja�S6¥¬ce�
ce[�clo�_!YPd2YIgG�-SR^]�¬SBa�[�dhYPS�©bkP_nY�pJce[4clo	[]NjSRY¯a�d2Yjo£cspISB^]Stp$�¬dh^�[`NPS�a�dh^`^`SBab[`ced2YJdn�+[]NPS�m2^]d ¤ �f^`S�¢jStab[i_nYjaRS
¥9o£SBS�³jm ¤ ^`ST�BU\©b«
M+d�d ¤ ^�¼qYPd���¡lSBpIm2Shk�[`NPclo�cso []NjS�³j^`o£[�[]clQTS�[]Nj_n[>_hY!clQ$_nm2S�g   _ho]SBp�^`SRY�pISR^`ceYjmz[`SBaiNPYPcs· ¤ S�pISR¡lc   SB^`_n[]¡lSRµ
SR�I�P¡ed2c®[io�QTce^`^]d2^�o ¤ ^]�ª_haRSBo	[]d$SBYPNj_hYja�S�[]NjS�¦�|z§�¨°^]Sta�d��hSB^]µT�P^`dIa�Sto]o�clY�_To`a�SBYPSh«
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Extraction of the pixels

in the m
irror

Surface extraction

Index buffer of the groups

seen through the mirror

New surface reflectance

to take into account for

the correction of the
group reflectance

Surface/area not directly

visible in the real image

but analyzable through

the mirror

index buffer of the groups

visible trhough the mirror

Use of Ray Tracing

to compute the

¨ clm ¤ ^`SE�tU6K ���WQ�[]l�dfY,a�PZ`hiWj^P Q�S-Y
O�a�T m�\fj�Y-SUT�d ~4`hY-Y-O4\fO�ThXWY
a�j^\fg�\fOvQ�db\f[,Q�g�Y�r�+bX�Y{j�Y��vY-SUThQ�O�S-Y a�P)T�X�\f` `hiWj^P Q�S-Y
n�Y-S-a�[]Y-`�S-a�[]l�iWThQ�n�dfYkT�X�j^a�i�g�X
T�X�Yk[]\fj�j^a�j�l�iWT�a�O,T�X�Ykj�\fg�X�T/pbQ�dfdRr�+bX�\f`�`�i�j^P Q�S-Y nGY-dfa�O�g�`�T�a'T�X�Y�� S-i�nGY��
g�j�a�i�l
Q�O�m
O�aqp%S-a�O�Thj^\fn�iWT�Y-`ET�a
T�X�Y Y-`�T�\f[,Q}T�\fa�O�a�P/\ T�`!j�Y��vY-SUThQ�O�S-Y�r{NRP�T�X�\f`eP Q�S"YCXvQ�m Q{`hlGY-S-\ �vS j^Y ��Y"SUThQ�O�S-Y �=O�YUp g�j^a�i�l)�_V6\ T
p/a�i�dfm nGYeS-a�[]l�iWThQ�n�dfYea�O�d ~
Q}TbT�X�\f`bl�a�\fO�T"r
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�IceYjaRSf[`NPS�^]SR¢jSBa�[`_nY�a�SJ^`SBaRd��hSR^`µD_h¡em2dh^`c®[`NPQ&[`_h¼hSBo!_n^`d ¤ Y�p/[x�	dDNPd ¤ ^`o�[]d/o£clQ ¤ ¡s_�[`S�_hY clo]dn[`^]d2�Pcsa
o ¤ ^]�ª_haRShk+_hYjpD[x�	d¯QTd2^]S$NPd ¤ ^io�ceY _hY/_hYPcso£dh[]^`dh�PcsaTaR_ho]Shk�[]NPcso�QTSt_nYjo�[`Nj_�[(_h¡e¡ []SR�\[ ¤ ^`SBp/o ¤ ^£�ª_2a�SBo
¥ª��NPcsaiN cso![]NPS�³jYj_h¡�N\µq�-dn[`NPSBo]cloT_n�¾[]SR^T[`NPS�clo]dn[`^]d2�\µ±_hYjp [`NPS¯_nYPcso]dn[]^`dh�qµD[]Stox[io`©!��cl¡e¡�YPSBSBp �¬d ¤ ^
Njd ¤ ^io�[]d   S!aRdh^`^]Stab[`¡eµJStox[`ceQ$_n[]SBp²«�M�Njclozclo�Yjdn[�_2aRa�SB�I[`_   ¡lS���NPSRY{_$¡ldn[�dn�>o ¤ ^]�ª_haRSBo4_h^]S�[`S��q[ ¤ ^]Stp
clY±_�^]St_n¡>clQT_hmhS2k  P¤ [�[`NPSJa�d2Q6� ¤ []clYPm�[]clQTSJa�d ¤ ¡lp   S$mh^`SB_�[`¡eµE^]Stp ¤ a�StpEce���	S$aR_hY�³jYjpD[]Nj_n[�[]NPS
o ¤ ^]�ª_haRS4clov[]SR�\[ ¤ ^`SBp   S��¬d2^]S�[`^]St_�[`ceYPm�[]NPS�clo]dn[`^]d2�Pcla�aB_ho]Sh«�M�NPSR^`S��¬d2^]Sz�	S4clY\[]^`dIp ¤ a�Stp$_�NPS ¤ ^`clo£[]csa�[]d
o]dh¡l�hS4[]NPcso �j^]d   ¡eSBQ�« W [�clo�^`SR¡s_�[`SBp6[]d([]NPS�aiNPd2claRS4dn��[`NPSz[`NP^`SBo]NPdh¡spPo>[`Nj_�[�pISR[]SR^`QTceYjSzce�+_(o ¤ ^]�ª_ha�Szclo
aRdh^`^]Stab[`¡eµ�o£clQ ¤ ¡s_�[`SBp�«�WZYjpISBSBp�k�_n�¾[]SR^�SB_2aiNEo£µqY\[]NjS�[]csa�clQ$_nm2S�Nj_ho   SRSRYE�P^]dIp ¤ a�SBp²k-ce[�cso�a�dhQT�j_h^]Stp
[`d6[]NPS�^`SB_n¡'d2YPS ¤ o£clYPm$_ ¤ o£SB^£gZpISR³jYPSBpfSR^`^]d2^ [`NP^`SBo]NPdh¡spJ[`dT¼\Yjd��´c®� []NjS�_2o]o ¤ QT�I[`ced2Yjo�QT_2pIS�_   d ¤ [
[`NPS�o ¤ ^]�ª_haRSz^`S�¢jStab[i_nYjaRSBo _h^]S�a�d2^]^`SBa�[B«+¨jdh^	[]NPS��P^`SBo]SRY\[`SBp$clQ$_nmhStoRk2[]NjSz�¬d2¡e¡ld���ceYjm�[]NP^`SBo]NPd2¡lpPo	��SR^`S
¤ o£Stp�[`d��P^`dIp ¤ aRS	[`NPS�^]Sto ¤ ¡®[io�dn�j[`NPS�o£Stab[`ced2Y�Bq«>� ¤ aiN![]Nj^]Sto£NPd2¡lpjo _h^]S�YPdh[>aR^]ce[]csaR_h¡\[]d�[]NPS   SRNj_��qcld ¤ ^
�¬d6[`NPS�[]StaiNPYPcs· ¤ S  P¤ [4dhYj¡eµf_GH-Stab[zo]��SBSBp�«
¨j^]d2Q�[`NPSzaR_2o£Szdn�-[]NPS���SB^£�¬Stab[	pIc=H ¤ o£S�_ho`o ¤ QT�I[`ced2Y ¤ �T[]d�[]NPS4cso]dn[]^`dh�jcla�dhYjShk2[]NPSzo ¤ Q dn�'[]NjS�[]NP^`SRS
|�k ~6k ¦±SR^`^`dh^io+aRdhQTceYjmz�¬^`dhQ<[`NPS�pIc=H-SB^]SBYja�S   S�[x��SRSRY![]NjS�^`SB_h¡I_nYjp([]NPS�o]µqY2[`NPS�[`cla�clQ$_nmhS�Q ¤ ox[>Nj_��2S
_!��_n¡ ¤ S�o£Q$_n¡l¡lSR^�[]Nj_hY @��f«ZIzd��	SB�hSB^Bkqp ¤ ^`ceYjm([`NPS�YPdhYIg �-SR^]�¬SBab[�o]��Sta ¤ ¡s_n^�_ho`o ¤ QT�I[]cldhY²kqce��[`NPS�SR^`^]d2^
cso�m2^]St_�[`SR^�[]N�_nY @n���fk���SfaR_hY/pPce^`SBa�[]¡lµ�_��2dhcsp{[`NPSJcso£dh[]^`dh�Pcsa$_nYjp�[`NPSf_hYPclo]dn[`^]d2�Pcsa6aB_ho]SBo�_hYjp±o]d
m2^]St_�[`¡eµ�clYja�^`SB_2o£S�[`NPS���SB^£�¬d2^]Q$_hYja�S�dn�-[]NPS4_h¡em2dh^`c®[`NPQ�«�º�SzpId�YPdh[vNj_��hS�_��¬dh^`Q$_n¡PaiNj_h^`_2ab[]SB^]c.-B_n[]cldhY
dh��[`NPclo4dh�I[`ceQTc.-B_�[`ced2Y²k  P¤ [4ceY��P^i_ha�[]csa�S�c®[zo]SRSBQ$o�[]d$��dh^`¼$�	SB¡e¡v¥9o£SBS�o£Stab[]cldhY Bn©�«vM�NPS�cso£dh[]^`dh�PcsabgG[]dhg
_hYPcso£dh[]^`dh�Pcsa�[`NP^]Sto£Njdh¡spENj_2o   SBSRY±aiNPd2o]SRYDSB· ¤ _h¡+[`d/���fk�[]d�SBYjo ¤ ^]S![]Nj_n[�[]NPS$_h¡em2dh^`c®[`NPQ []^`ceSto�[]NPS
_hYPcso£dh[]^`dh�Pcsa(aB_ho]Sh«!¶�YD[]NPSTdn[`NPSR^�Nj_hYjp�k�[`NPS6[]NP^`SBo]NPdh¡sp ¤ o£Stp¯[]d¯aRdhQTS([`d�_f[]SR�q[ ¤ ^`S$_ho`o ¤ QT�I[`ced2Y
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cso�SB· ¤ _h¡'[]d @ �f«v¨ clYj_n¡l¡eµ2kq[]NPS�¡s_ho£[�[]NP^`SBo]NPd2¡lp�clo�_6m2¡ed   _n¡'[`NP^]Sto£Njdh¡spJ[`Nj_�[��¬dh^ia�Sto�_n¡l¡'[]NPS�m2^]d ¤ �jo�clY
[`NPS�o]µ\Y\[`NPS�[`cla�clQT_hmhS�[]dTNj_��2S�_nY�SR^`^]d2^�o]Q$_n¡l¡eSB^�[]Nj_hY @��f«

� ����
 � %��+


}z¡e¡z[]NPSE�¬dh¡l¡ed���clYPm o]µqY2[`NPS�[`cla{ceQ$_nm2SBo$N�_��hS   SRSRY½m2SRYPSB^`_n[]Stp ¤ o£clYPm ��� ��8<6%4 �´_2o$^]SBYjpISB^]clYPm _nY�p
clYq�hSB^`o]S�^]SBYjpISR^`clYPmJo£dh�¾[x��_h^]S2«	M�NPS�³j^`o£[zo]µ\Y\[`NPS�[`cla�clQ$_nm2S�_�[4[`NPS�[]d2�¯^]clmhN\[4dh� ³�m ¤ ^`S$�R�$Nj_2o   SRSBY
m2SRYPSB^`_n[]Stp clY UcB{QTclY ¤ []Sto ¤ o£clYPm�[]NjS�NjceSB^`_h^`aiNPcsaR_h¡�_h¡em2dh^`c®[`NPQ�kv�¬^`dhQ [`NPS�¡eSR�¾[J^]St_n¡��PNjdn[]d2mh^i_n�PN�«
M+��d�o]��Sta ¤ ¡s_n^�o ¤ ^]�ª_haRSBo�Nj_��hS   SRSBYD^`SBaRd��hSR^`SBpE_nYjp�o£clQ ¤ ¡l_n[]SBp/_2o�YjdhYIg ��SB^£�¬Stab[�QTce^`^`dh^ioR« �4SBc®[`NPSR^
cso]dn[]^`dh�jcla!YPdh^�_hYPcso£dh[]^`dh�Pcsa(Nqµq�-dn[]NjSBo]clo�N�_��hS   SBSRY/[]^`clSBpE[]Nj_hYP¼Io�[]d�[]NjSJdh�I[`ceQTc.-B_n[]cldhYD[]SBaiNjYPcl· ¤ S
pPSBo`a�^`c   SBp±clY°o]SBa�[]cldhY Ajk�_hYjp½�B�E^`SR^`SRYjpISB^]clYPm¯ce[]SB^`_n[]cldhYjo(�	SB^]SJYjSBa�Sto]o`_n^`µD[]dEm2SRYPSB^`_n[]S$[`NPSJ³�Yj_n¡
clQ$_nm2Sh«
M�NjS6clYq�hSB^`o]S6_h¡em2dh^`c®[`NPQ []dqd2¼qo���NPd ¤ ^io�_hYjpD�2��QTceY ¤ [`SBo�[]d¯�j^]dIp ¤ aRS([`NPS$clQT_hmhS$_�[�[`NPS   dh[£[`dhQ
^`clmhN\[�dh�	³�m ¤ ^`S��B�j«T|�d ¤ mhNP¡lµ{��NPd ¤ ^`o�dn��[]Njclo�[`ceQTS$��SR^`S!YPSta�Sto]o`_n^`µ�[]d�^`SBa�d��2SR^�[]NPSJ_hYPcso£dh[]^`dh�Pcsa
¦�|4§�¨ dn� []NPST_n¡ ¤ QTceYjc ¤ Q o ¤ ^]�ª_haRSh«�M�NPS!³jYj_h¡ ^`SRY�pISR^`ceYjmfox[i_nm2S�[]dqd2¼{U2�$QTclY ¤ []Stoz[`d�^`SRY�pISR^�[]NPS
³�Yj_n¡�clQ$_nmhS$¥£�B�h�   d ¤ YjaRSBp�^i_�µqo�Nj_��2S   SRSBY ¤ o£Stp��¬dh^�[]NjS�_nYPcso£dh[]^`dh�Pcsa�o ¤ ^]�ª_haRSt©�«
M�NjS4ceQ$_hmhSBovdn�'³jm ¤ ^]S���@�o£NPd�� S��P_hQ6�j¡eStovdn�²_h�P�P¡lclaB_�[]cldhY�o>ceYJ_ ¤ mhQTSBY2[`SBpT^`SB_h¡ece[xµh«��qdhQTSzo]µqY2[`NPS�[`cla
d   wxSBa�[`o	Nj_��hS   SBSRY�_hpPpPSBpfo ¤ aiNf_2o�_(o]QT_h¡e¡'^`d   dn[�_nYjpf_(¡ ¤ �Idng ¡ecl¼hS�pISBo]¼$¡s_nQT�²«�W [�cso�_n¡so£d!��d\o]o]c   ¡eS
[`d�QTdIpIce�¬µ�[]NPS�^`S�¢jStab[i_nYjaRSBo+SB_ho]cl¡eµ�[]dqd�« �4SB�°�qclSR���-dhclY2[io+aB_nY   S�mhSBYPSR^i_�[`SBp�_hYjp�YjSR� cl¡e¡ ¤ QTclYj_�[`ced2Y
aRdhYjpPc®[`ced2Yjo�aR_hY   S�a�^`SB_n[]SBp�_ho���SR¡l¡G«

� � ��� � % � 
��R��� �(����� � � � ��� 2 ��� 0
WZY�[`NPcloz^]SB��d2^£[tkP��S�Nj_��hS��P^`SBo]SRY\[`SBp�_TYPSR�»[]StaiNPYPcs· ¤ S(_n¡l¡ld���ceYPm6[`dJpIS�[`SR^`Q6clYPS(_hY¯_n�P�P^`d��IceQ$_n[]cldhY
dh�+[`NPS�^`S�¢jStab[`_hYja�S��P^`dh�-SR^][]clSBo�dh�+[`NPS(o ¤ ^]�ª_ha�Sto�dn�>_TUh§�o`a�SBYPSh« }zY¯ceY�a�^`SRQTSRY\[`_h¡²_nYjp�NPclSR^i_n^iaiNPcsaR_h¡
_h¡em2dh^`c®[`NPQ c®[`SR^i_�[`ce�2SR¡lµ�SBo£[]clQT_n[]Sto�[`NPS�pIc=H ¤ o]Shk\o£�-SBa ¤ ¡s_n^tk�clo]dn[`^]d2�Pcla	_nYjp6_nYjclo]dn[`^]d2�Pcla ^]SR¢jSBa�[`_hYja�S��j_�g
^i_nQTSR[]SR^ioB«²WZY6_z³jYj_h¡Iox[`SR�²k�[`NPS�[]SR�\[ ¤ ^`SBp6o ¤ ^]�ª_haRSBo _n^`S�aRdhYjo]cspISR^`SBp�_2o�_�o]��Sta�cs_n¡IaR_2o£S�dn��^]SR¢jSBa�[`_nY�a�SBo
[`d   S!o]ceQ ¤ ¡s_�[]Stp�«�M�NPS(QTS�[`NPdIp¯[i_n¼hStoz_2o4clYP� ¤ [�_fo]ceYjmh¡lS(�PNPdh[]d2mh^i_n�PN�dn�>[`NPSTo]aRSRYPS([`_n¼2SRY ¤ Y�pISR^
¼qYPd���Y±cl¡l¡ ¤ QTclYj_�[`ced2Y aRdhYjpIce[]cldhY�o(_ho!��SR¡l¡�_2o(_EU2§ m2SRd2Q6SR[]^`claJQ6dIpISB¡	dh��[]NPS�o`a�SRYjSh«DM�NjSf^`SBo ¤ ¡®[
cso�_Ja�d2Q6�j¡eSR[]S!pPSBo`a�^`ce�I[`ced2Y{dn�>[`NPS(�jNPdn[`dhQTS�[`^]csa��P^`dh�-SR^][]clSBozdn�>[]NjS6o`a�SBYPS���NPcsaiN{Q$_�µ   S ¤ o£Stp�[]d
�j^]dIp ¤ aRS(_J�jNPdn[`dh^`SB_n¡lcsox[`cla�o]µqY\[]NPSR[]csa�clQT_hmhS��2SR^`µ�o]clQ6cl¡s_n^4[`dJ[`NPS(^`SB_h¡�dhYjSh«zº�S!o]NPd���SBp�[`Nj_�[�[]NPS
QTSR[]NPdIp±cso(^`d  j¤ ox[6_nYjp±m2ce�2SBo�[]NPS�dh�P�-dh^][ ¤ Yjc®[xµ�[]dD�qclo ¤ _n¡lc.-RS$[`NPSfd2^]clmhclYj_n¡�o]aRSRYPSJ�¬^]d2Q _hYqµDYPSB�
_hYPmh¡lShkI��ce[]N¯_hY\µ$cl¡l¡ ¤ QTclYj_�[`ced2Y¯a�dhY�pIc®[`ced2Yjo�_nY�p���ce[]N�[`NPS�_hpPpPc®[`ced2Y²kI^]SBQTd���_h¡�_nYjp�QTdIpIc®³-aR_�[`ced2Y�dh�
d   wxSBa�[`oB«
¶ ¤ ^z��dh^`¼�Nj_2o�a ¤ ^`^]SBY2[`¡eµ�o]dhQTS(¡lceQTce[`_n[]cldhYjoBk�Sto£�-SBaRcl_h¡e¡lµ�^]SBm2_h^`pIclYPmT[`S��q[ ¤ ^`SBpEo ¤ ^]�ª_haRSBoB«�M�cl¡e¡�YPd���k
��S4_n^`S�YPdh[ _   ¡lS�[]d�pPclo`a�^`ceQTclYj_�[`S�[]NPS�o£N�_hpId��4o�d2^>NPcem2NP¡lcem2N2[io��¬^`dhQ _nY$_ho`o ¤ Q6Stp![]S��q[ ¤ ^]Stp$o ¤ ^£�ª_2a�Sh«
WZYf[]NPcso�^]SBm2_h^`p�k2c®[���cl¡e¡   S�clY\[]SB^]Stox[`ceYPm([]d!S��q[]SBYjpJd ¤ ^	QTSR[]NPdIp$[`d([`NPSBo]S�aR_ho]SBoBkq_n¡e[]NPd ¤ mhNJ��S4[`NPclYP¼
[`Nj_�[�[`NPcso�clo4_6�2SR^`µJpIcJ<Ja ¤ ¡®[��P^]d   ¡lSRQ�kIc®��dhYjS�o£[]csai¼Io�[]d6[]NjS�o£clYPmh¡lS�ceQ$_hmhS�_ho`o ¤ Q6�P[]cldhY²«
º½Njce¡lS�Q$_nYqµfaiNj_h¡e¡lSRYPm2SBo�^`SRQ$_nclY²kq�	S   SR¡lceSB�hS�[`Nj_�[4_n¡lmhd2^]ce[]NjQTo	�¬d2^�^]Sta�d��hSB^]clYPm6_nY�_n�P�P^`d��IceQ$_n[]cldhY
dh�+[`NPS�^`S�¢jStab[i_nYjaRSBo�clYjo£cspIS(_T^`SB_h¡²o]aRSRYPS�_h^]S�_hY�ceQT�-dh^][`_nY\[zpIcl^`SBab[`ced2Y�dn�>^]Sto£St_n^iaiNJ�¬d2^   dh[]N Æ d2Q!g
� ¤ []SB^ Ç�clo]cldhYT_nYjp Æ dhQT� ¤ [`SR^v~�^`_h�PNPcsaRo a�d2Q6Q ¤ YPce[]clSBoB«+WZY Æ dhQT� ¤ []SR^�Ç�clo]ced2Y²k�ce[>aRd ¤ ¡sp   S���d\o]o]c   ¡eS
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¨ clm ¤ ^`Sf�B� K.+cp/a{m�\ ��Y-j�Y-O�T!Y �WQ�[]l�dfY-` a�P `�~�O
T�X�YUT�\fS \f[,Q�g�Y-`��=j�\fg�X�T � j^Y-j�Y-O�mWY"j^Y-m�P=j�a�[ Q,`h\fOWg�dfY'j^Y"Q�dt\f[,Q�g�Y'�=dfYUP=T �Ur
��Y)j^Y"[,Q�j^oET�XvQ}T�T�X�Y)lGY"j P=Y"SUT/mW\ ��iW`hYkQ�`h`hiW[]lWTh\fa�OC\f` j^YqQ�df\f`^Th\fS)Y-O�a�i�g�X]P=a�jt[,Q�O�~C`�i�j PRQ�S-Y-` � \fOWS"dfiWm�\fO�geThXWY)pbQ�dfdf`"V�ThXWY
�va�a�j-V�T�X�Y!m�Y-`hoGV�YUT�S�r �_r
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¨ clm ¤ ^`S(��@*K����WQ�[]l�dfY-`�a�P*`�YUu�Y"j�Q�d*Q�i�g�[]Y-O�ThY-m{j�Y"Q�df\ T�~
Q�l�l�df\fS"Q}T�\fa�O�`qr BkdfdGT�X�Y-`hYeOWY-p \f[,Q�g�Y"`tp/Y-j�Yej^Y-O�m�Y-j�Y-m iW`h\fO�g
a�i�j�g�dfa�nvQ�d�\fdfdfi�[]\fOvQ}T�\fa�O `ha�PJT�pbQ�j^Y��������	��
 ��VWp)X�\fS_X �vj^`�T�j�Y-S-aqu�Y-j^Y"m
ThX�Y `hi�j PRQ�S-YZj^Y��vY-SUT_Q�O�S-Y-`bP j^a�[%ThX�Y n�a�T^T�a�[ dfYUPJT
\f[,Q�g�YZa�P �vg�i�j^Y]x-y�r +bX�YZT�a�l dfYUPJT)\f[,Q�g�YZ`hX�a"p)`bT�X�Y!a�j^\fg�\fOvQ�d�`�S"Y-O�Y!j^Y-[]aqu�\fO�g `ha�[]Yka�n �^Y-S-T�`��JT�X�YZP Y-YUTka�P*ThX�YemWY"`�o
Q�O�m]ThX�Y j�Y-m{S"iWn�Y��_r�A)a�ThYkThXvQ}T/T�X�YZj^\fg�X�Tb[]\fj�j^a�j�XvQ�`�ThQ�o�Y-O \fO�ThaEQ�S-S"a�iWO
TbT�X�YZ[]a
m�\ �vS"Q}Th\fa�O�r�+)XWYZj�\fg�X�T/T�a�l
\f[,Q�g�Y
`hX�a"pk`!T�X�Y]a�j�\fg�\fO�Q�d�`hS-Y-O�Y,j�Y-O�mWY"j^Y-m i�O�m�Y-jEQ O�aqu�Y-d u�\fYUp)l�a�\fO�T"r +bX�Y]nGa�T�T�a�[8dfYUPJTE\f[,Q�g�YC`hX�a"pk`!T�X�Y,`hS-Y-O�Y]pk\ T�X
[]a�m�\ ��Y"m l�X�a�T�a�[]YUThj^\fS]l�j^a�lGY"j T�\fY"`"V�Q�OWm�T�X�Y,Q�m�m�\ T�\fa�O a�P)Q�O�a�n �^Y"SUT � Q `h[,Q�dfd6j^a�n�a�T �_r +bX�Y]nGa�T�T�a�[ j^\fg�X�TC\f[,Q�g�Y
l�j�Y-`�Y"O�T�`kT�X�Y!`hS-Y-O�Yei�O�m�Y-j)O�aqu�Y-dc\fdfdfiW[]\fOvQ}Th\fa�O,S-a�O�m�\ T�\fa�O�`)pk\ T�X,ThX�Y'Q�m�mW\ Th\fa�O Q�O�m m�Y-dfYUT�\fa�O a�P6a�n �^Y-S-T�`qr
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�¬d2^4S��P_hQ6�j¡eS�[`d ¤ o]S�d ¤ ^zQTS�[`NPdIp�[]dJSBYPNj_hYja�S�[`NPS(�-d2o]c®[`ced2YPclYPmJdn�>QTcl^]^`dh^io ¤ o]ceYPm�_$QTceYPclQTc�-t_�[`ced2Y
_h¡em2dh^`c®[`NPQ   SR[x�	SBSRY([]NPS�^`SB_n¡I_hYjp�[`NPS�o£µqY\[]NPSR[]csa�ceQ$_nm2Sh« |�SRm\_n^ipIceYjm Æ dhQT� ¤ []SR^v~�^i_n�PNjclaBoRk���S	Q$_�µ
SR�q[]SRY�p{[`NPS$^]SR¢jSBa�[`_hYja�S6^]Sta�d��2SR^`µ�_h¡em2dh^`c®[`NPQ []d�d   wxSBab[io�[]Nj_n[�Nj_��hS6QTdh^`S6aRdhQT�P¡lS��E�PNjdn[]d2QTS�[]^`csa
�j^]d2��SB^£[`ceSto�o ¤ aiN _ho�¡lcem2N\[   St_nQ�k>o£Q$_h¡e¡ ³j^]StoRk�aR_ ¤ o£[]csaRoBk+SR[`an«{M�NjSfNPclSR^i_n^iaiNPcsaR_n¡>�j^]d2��SB^£[xµDdn��d ¤ ^
[`SBaiNPYjcl· ¤ S�dGH'SR^io�_6¡edh[4dn� ��d\o]o]c   ¡eS�S��q[`SRYjo]ced2YjoB«

� ����������� � ��


>e�
D�}z^£[`N ¤ ^4}4�P�-SR¡G«v�qdhQTS�[]StaiNPYPcs· ¤ SBo��¬d2^�o]Nj_2pIceYjm!Q$_haiNjceYPS�^`SRYjpPSR^`ceYPm\o dh� o]dh¡lclpjoR« ��� ���������	��

�
� �����c���@�v������� �G�������_�
��� �v��� �lk-U2�6K UcBBV½��@Ik-�B��Ah�j«

> �vD�|�«t¦�_n^`c   St_ ¤ kty±«t|4ced ¤ ��kt_hYjp�~6«t~�dIpIclY²« Æ d2¡ed2^�^]SR¢jSBa�[`_hYja�S>QTdIpISR¡lclYPm ¤ o]ceYjmz_���d2¡eµIaiNP^`dhQ$_n[]csa
¡s_ho]SR^�^`_hYPmhS�o]SRY�o£d2^B«]���������6�q�G�6�
� � �����G�6���G�!�,���"�_�
��� �
���
�$#����R� �G� ��% � �'&c����� �����_� ���F�J�������}�Rk
�B��¥G�h©�K �GA2U)(P�GAh�jk2¨jS   ^ ¤ _n^`µ¯�B�2�2�P«

> UGD ��dh^`SRY Æ _h^]�-SRY\[`SR^t«2M�NPS�_�g  P¤ H'SR^tk�_hY(_nY\[`cl_h¡ecs_ho]SBp�NPcspPpISBY!o ¤ ^]�ª_ha�S	QTS�[]Njdqp²«*� �v���+���U�
� 
 �q�'�,&*	
�����.-/�C�>�!���}���G�����G� �0� �*�
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 4�5�k��B��¥ªU\©�Kl�B�hU�(-�t�h�Pk'� ¤ ¡eµ �B�2�n��« I4SR¡sp/clY/y{ceYPYjSB_n�-dh¡lcsoRk
y{ceYPYjSBo]dn[`_j«

> ��D�y «+¨�« Æ d2NPSRY²k�§!«+u�« ~�^`SRSBY   SB^]m�k+§!« �'«+WZQ6QTSB¡9k>_nY�pDu�«��j«+¦	^`dIai¼'«�}4Y±S
<Ja�clSRY\[(^i_hpIcld2o]c®[xµ
_h�P�P^`d2_2aiN°�¬d2^f^`SB_n¡lcsox[`cla�clQ$_nmhS{o]µqY\[]NPSto£csoR« �������6� �v���+���U�
� 
 �q�7�8&c����� �v��� �9�:���F�����������G�6�bk
A�¥ªU\©�K �GA)(IU�@Pk\y{_h^`aiN��B�2��Aj«

> @vD�y{claiNj_hSR¡²¨�« Æ dhNjSRY�_nYjp�§zd2Yj_n¡spfu�«�~�^`SRSBY   SB^]m�«+M�NPS I4SBQTc®g Æ	¤P  S�Kv} ^i_hpIcld2o]c®[xµ$o]dh¡ ¤ []cldhYf�¬dh^
aRdhQT�P¡lS��¯SRYq�qcl^]d2YPQTSRY\[`oB«�WZYE¦�«�}�«'¦�_n^io£¼qµ2kjSBpPc®[`dh^tk�� �v���+���U��� 
 �q�7�8&c�����;- �c��
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� �>� �������v���c�v�?5�kj�2dh¡ ¤ QTS6�t�Pkq�j_hmhSBo�Uj�@(q�2�Pkq} ¤ m ¤ o£[��B�2��@I«

> AGD/,�^`csox[`ceY°��«�§�_hYj_Pk>¦�^`_hQ ��_hY ~�ceYjYPSR¼2SRY²k �qNj^]SBS ,T«���_�µ2_h^Bk�_nYjp°�2_hY �j« ,zdqSBYjpISR^`clYP¼'«{|�S�g
¢�SBab[i_nYjaRS(_nY�p�[]S��q[ ¤ ^]S�dh�>^]St_n¡egG��dh^`¡lp�o ¤ ^£�ª_2a�StoR« �A�*%B�6�q�G�6�
� � �����G�6���G� 
 �q�'�,&*�����bk��B��¥x�t©�Ke�C(
Uh�jkP�\_nY ¤ _h^]µ¯�t�h�h�j«+W£�j���<��BnUh��gZ�hU2�P�2«

>fB�D�u>_ ¤ ¡v§zS   SB�hStan«(|�SBYjpISB^]clYPm�o]µqY\[]NPSR[]csa!d   wxSBa�[`o�ceY\[`d�^`SB_h¡ o`a�SBYPSBo�K�¦�^`clpPmhclYPmJ[`^`_2pIc®[`ced2Yj_n¡�_nY�p
clQ$_nm2S�g   _ho]SBp(mh^i_n�PNPcsaRo ��ce[]NTmh¡ld   _n¡Icl¡e¡ ¤ QTceY�_�[]cldhYT_nY�p!Njcem2N6pIµqYj_hQTcla�^i_nYPm2S	�PNjdn[]d2mh^i_n�PNqµ2«IWZY
y{claiNj_hSR¡ Æ dhNPSBY²kBStpIce[]dh^tk��C�>�!�}�����v���c�v� �0� �c�

 
!� ���21D�:
nk Æ d2Q6� ¤ []SB^ ~�^i_n�PNPcsaRo²uv^]dIaRSRSBpPceYPm\oRk
}zYPY ¤ _n¡ Æ dhYI�¬SB^]SBYja�S��qSB^]clSBoBkI�j_nm2SBo��B�2�)('�B�h�j«2}�pPpPclo]dhY�ºDSto£¡lSRµ2kj� ¤ ¡eµE�B�h�2�P«

> �GD�u>_ ¤ ¡v�4«²§�S   SR�2SBa$_nY�pD�2c®[`SRYjpP^`_�y{_n¡lcl¼-«T|�Sta�d��hSB^]clYPm�NPcem2N±pIµqYj_nQTcsa!^i_nYjmhS(^i_hpPcl_hYja�S6Q$_n�jo
�¬^`dhQ �PNjdn[]d2mh^i_n�PN�oR«�WZY°M ¤ ^]YjSR^�º½NPce[£[`SBp�k SBpIce[]d2^Bk��C�>�!���}���G�����G� �0� �c�

 
!� ���213�8ERk Æ d2Q!g
� ¤ []SB^ ~�^`_h�PNPcsaRo+uv^]dIaRSRSBpPceYPm\oRk�}zYPY ¤ _n¡ Æ dhYP�¬SR^`SRYjaRS��qSB^]clSBoBk��j_nm2SBo U�A2�)(qUcB��j«R}�pPpIcso£d2Y(º�SBo]¡eSBµhk
} ¤ m ¤ ox[��t�h��BI«

> �GD�u>_ ¤ ¡ �v^`YPStox[!§�S   SR�2SBah«F% �W��� �F�����%�G� � �{�
� ���������c� �
���7&*�G�_�:� �H�*�q�����>�G�3��&%��� �}�G�q�'�,&c�i«EuvNj§
[`NPSBo]csoRkj¸zYPcl�hSR^io]c®[xµ$dh� Æ _h¡ece�¬dh^`YPcs_PkI¦�SR^`¼hSR¡lSRµ2k'�B�h��AP«
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>l�B�GD�§!« ¨ §�SBy¯SBY\[]NPd2Y�_hYjp �v«j§�_��qcloB«vy¯dIpISR¡eg   _ho]SBp�d   wxStab[��-d2o]S�clYE��@(¡lceYPSto�dn�>a�dIpIS2«>WZY ���:�:�v� �
� �*�>�7� ���v� � �v� �����q�
����� �G� � �G�������_�
���)�R�����v�*- � � ���85�kz�j_nm2SBo�UhU�@)(qUh�2UP«��q�P^`ceYPm2SR^]gGÇ>SB^]¡s_nm�k
yE_�µ{�B�2�2�I«

>l�h�
D�~�SBdh^`mhST§z^`S�[][`_h¼\csoBk	� ¤ aT|�d   SB^£[tk�_nY�p��qµq¡l��_nclY�¦�d ¤ mhYPd ¤ ��«(WZY\[]SB^`_2ab[]cl�hSTa�d2QTQ6d2YEcl¡e¡ ¤ QTclYj_�g
[`ced2Y±�¬dh^6a�d2Q6� ¤ []SB^6_ ¤ mhQTSRY\[`SBp/^`SB_n¡lce[xµh«�WZY°� ¤ ¡eclS�§�dh^io]SRµ/_nYjp/uvNjce¡lce�j� �q¡ ¤ o`_n¡l¡eSB¼-k�StpIc®[`dh^ioRk
� �*�>�q���q�'�,&c����� �
�������
��������� �v���v��&%�7� ���:�,EBk��j_hmhSto	�c@ (6@GAP«P�q�j^]clYPmhSB^�º½ceSBY²kj� ¤ YPS$�B�2��BI«

>l�t�vD�¨j^]rtpId±§ ¤ ^`_hYjp�«��k�R���
	����F�G���!�h���^�v���4�
�6�����v�t� � ���=��
�� �H� ��� �v���
�$#��h�
�C� � �C� �7�
���F�������h���v� �i«½u N²« §!«
[`NPSBo]csoRkj¸zYPcl�hSR^io]c®[`r��2d2o]SR�jN�¨jd ¤ ^`ceSB^BkP~�^`SRYPd   ¡lShkP¨P^i_nY�a�ShkP� ¤ ¡lµ{�B�2�h�j«

>l�BUGD��z« ¨ c ¤ QTS2k	}�«v¨jd ¤ ^`YPclSR^tk _nY�p � «�| ¤ pIdh¡l�PN²« } �j_n^i_n¡l¡eSB¡�o]aB_nY aRdhYq�hSB^`o]cldhY _n¡lmhd2^]ce[]NjQ&��ce[]N
_hY\[]ceg _h¡ecs_ho]ceYjm!�¬d2^�_Tm2SRYPSB^`_h¡²� ¤ ^`��d\o£S ¤ ¡®[`^`_2a�dhQT� ¤ []SR^t« � �G�������_�
� 
 �q�'�,&*������-/�C��� �������v�����G��� �
�*�
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��C5�k+��BP¥ªU2©�Ke�B�j�C(-�W@h�Pkh� ¤ ¡lµE�t�h�hUj«kIzSR¡sp�clY¯§zSR[]^`dhce[Bkjy{claiNPclm2_hY²«

>l�R��D�}z¡l_hceY/¨Pd ¤ ^`YPceSB^Bk+}�[ªwxSRYjm¯��«�~ ¤ Yj_���_nY²k²_hYjp Æ Nj^]cso�|�dhQ$_nY -RclY²« Æ d2Q6QTd2YDcl¡e¡ ¤ QTclYj_�[`ced2Y   S�g
[x��SRSBYE^`SB_h¡ _hYjpEaRdhQT� ¤ [`SR^�mhSBYPSR^i_�[`SBp¯o`a�SRYjSBoB«�WZY 
 �q�7�8&c����� ���8�U�
� ��� ��� < ���hk²�j_hmhSBo���@n��(P�GA2�P«
Æ _hYj_hpPcl_hY�WZYI�¬dh^`Q$_�[]cldhY�u ^]dIa�Sto]o]clYPmz�qdIa�clS�[xµ2k�yE_�µ!�t�h�hUj«vI4SR¡sp�clY(M+dh^`dhY\[]d�k�¶�Y\[`_h^]cldjk Æ _nYj_2pP_P«

>l�W@vD�}zYjpI^`SR� ~�¡l_2o]o]YPSR^t« �
� ���8�h�>����� �C�h���v� � � �
��# �*�}� �
�����h«6}�aB_hpISBQ6csa6uv^`SBo`oRk��zSR� �vd2^]¼'k�� �!k
�t�h�2�P«

>l��AGD Æ clYjpIµ y «�~�d2^`_h¡9k ,�SRYPYjS�[]N �4«�M�d2^]^i_nYjaRShk�§zd2Yj_n¡sp±u�«v~�^]SBSRY   SR^`mjk�_nYjp ¦�SBYPYPS�[][6¦�_�[][`_hce¡lSh«
y{dqpPSR¡lceYPm�[`NPS�ceY\[]SB^`_2ab[`ced2Y(dn�-¡eclmhN\[   S�[x��SRSRYTpIc=H ¤ o£S�o ¤ ^£�ª_2a�StoR«qWZY4Iz_hYP¼ Æ NP^`clo£[]cs_nYjo]SRY�k�SBpIce[]d2^Bk
� �G�������_�
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 �q�7�8&c����� - �c��
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�t�h�h�j«

>l��B�D�u ^]Sto]o�º<«bI�«lk�M+S ¤ ¼2dh¡so£¼qµ{�'« }�«lk²Ç>S�[][]SB^]¡lceYjm�º<« M�«ek+_nYjpD¨+¡s_nYjYPSR^`µ{¦�« u�«�� �*���
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�8�h� � ��� �G�����������c�n« Æ _hQ   ^`clpPmhSz¸zYPce�2SR^io£ce[xµ$uv^`SBo`oRk Æ _hQ   ^`clpPmhShk-�B�2�2�P«

>l�B�GD�u>_n[ Iz_nYj^`_hNj_nY²k�§�_��qcsp �P_n¡.-RQ$_nY²k�_nYjp �+_n^`^]µ } ¤ �P�-SR^`¡eS2« } ^i_n�jclp NPclSR^i_n^iaiNPclaB_n¡�^i_hpIcld2o]c®[xµ
_h¡em2dh^`c®[`NPQ�« � �v���+���U��� 
C�}�7�,&*�����F- � �>� �������v���c�v� �0� �c�
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�t�h�j�h«

>l�B�GD=,�dhYj^`_2p$¨	« ,�_n^`YPSB^Bk�I4SRclY%-�y{_�µhSB^Bk\_nYjpfy¯claiN�_nSR¡'~�SR^`��_ ¤ [�-h«�}zYfclQT_hmhS   _ho]SBp$QTSB_2o ¤ ^]SBQ6SBY\[
o]µIox[`SRQ&�¬dh^T_nYjclo]dn[`^]d2�PclaT^`S�¢�SBab[`ced2Y²«D� �G�������_�
� 
 �q�'�,&c�������1�v�@�*�6k��W@j¥ªU\©�Kl�h�B��(-���n�Pk+} ¤ m ¤ ox[
�t�h��AP«

> �n�GD�~6« ,�_�µJ_hYjpfM�« Æ _hSR¡l¡ecG« WZY\�2SR^][]clYPm!_hYfcl¡e¡ ¤ QTclYj_�[`ced2Y�QTdIpISR¡'�¬^`dhQ ^i_nYjmhS�_hYjp�ceY\[]SBYjo]c®[xµ$Q$_n��oR«
� 
�� �7��
b�����������k�����
���@�_�G� �v���c�nk @n�6Kl�B�2U)(P�n�P�2kP�B�2�n��«

> �I�
D�� ^]csa�u�«��+_��¬d2^£[ ¤ YPShk'�qclYPmng Æ NPdqdhYPm$¨jd\d�k ,�SBYPYPS�[`N¯�4«'M�d2^]^i_nYjaRShkP_hYjp¯§zd2Yj_n¡sp�u�«-~�^`SRSBY   SR^`mj«
�zdhYIg ¡lceYPSt_n^z_h�P�P^`d��IceQ$_�[`ced2Yfdh� ^`S�¢jStab[i_nYjaRS�� ¤ Yjab[`ced2YjoB«	WZY � �v���+���U��� 
C�}�7�,&*����� -��A� % �*�
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> �h�vD Æ «��²d\o]aRd2oBkfy±« Æ «T¨P^i_ho`o]dhY²kf~6«T§z^`S�[][`_h¼\csoBk�¦�«(º/_n¡e[]SB^Bk��(«6~�^i_nclYPSB^Bkf_hYjp u�«!u�d ¤ ¡eclY²«
WZY\[`SR^i_hab[`ce�2S �qcl^£[ ¤ _n¡ ^`SR¡lcem2N\[]clYPm _hYjp ^`SRQTdIpISB¡eclYPm dn��^`SB_h¡ o`a�SBYPSBoB« }+��_ncl¡l_   ¡eS �¬^`dhQ
������« clQT_hmhcsoR« clQT_hmj« �¬^���u ¤P  ¡lcsaR_�[`ced2YjoJ|�M�gZ�2�nU2�Pk�WZYjo£[]ce[ ¤ [ �z_n[]cldhYj_h¡�pIS�|�SBaiNPSB^`aiNjS¯SRY´WZYI�¬d2^£g
Q$_n[]cs· ¤ S�SRY¯} ¤ [`dhQ$_�[`cl· ¤ S$¥ªW �z|�Wx}�©bk-~�^`SRYjd   ¡lShkP¨j^`_hYja�S2kP}4�P^`ce¡>�t�h�2�P«

> �nUGD Æ SB¡eclYPS ��d2o`a�d2oBkP~�SRd2^]m2S�§�^`S�[£[i_n¼qcsoRkP_hYjp�� ¤ a�|�d   SB^£[t«>WZY2[`SR^i_ha�[]cl�hS��qce^][ ¤ _h¡�^]SB¡eclmhN\[`ceYPm6dn��^`SB_n¡
o`a�SBYPSBoB«)������� �*�q�G�6�
� � �h���v�6� �v� �)�R�@� ���F���W���h���v� �G� �;� �v���+���U��� 
 �q�7�8&c�����ik-�n�h�2�P«'M�d6_n�P�-SB_h^B«

> ����D���« � ¤ _hYjp ��« �²ce[£[`¡eS2«D|�SR¢jSBa�[`_hYja�Sf� ¤ Yjab[`ced2Y SBo£[]clQ$_�[`ced2Y°_nYjp±o]Nj_h��S�^]Sta�d��hSB^]µ{�¬^]d2Q&clQ$_nm2S
o]SB· ¤ SBYja�S$dh��^`dn[i_�[`ceYPm�d   wxSBa�[B«fWZY ���8�U���������h���v� ����� �v� �����}�����}� �v� � �v���+���U��� �k�R�����v�jk �j_hmhSBo
�2�)(I��APkI� ¤ YPST�B�2��@P«

> ��@vD��q[]SR�jNPSRYE|�«�y{_h^`o`aiNPYPSB^4_nYjp�§�dhYj_h¡lp�u�«-~�^`SRSBY   SB^]m�« WZYq�hSB^`o]S�¡eclmhN\[]clYPmT�¬d2^z�PNPdh[]d2mh^i_n�PNqµh« WZY
� �>� �������v���c�v� �0� �G& ���'� �'�G& � �����v� �������G���c� � �v� �����q�
�����R« �qdIa�clS�[xµ/�¬d2^6WZQ$_hmhclYPm��IaRceSBYja�S�_nY�p
M+SBaiNjYPdh¡ldhm2µhk��4d��2SRQ   SR^��t�h��BI«

> �GAGD��q[]SR�jNPSRY�|�«\yE_n^io]aiNPYjSR^tk\�\[`SR�PNPSBY�I(«2º�SBo£[]clY²kq�v^`clazu «I¨�« ��_��¬d2^£[ ¤ YPS2kA,�SBYPYPS�[`NJ�4«IM+dh^`^`_hYja�S2k
_hYjp°§�dhY�_n¡sp±u�« ~�^`SRSBY   SR^`mj«DWZQ$_nmhSRg   _ho]SBp   ^ipq�zQTSB_2o ¤ ^]SBQ6SBY\[(ceY�a�¡ ¤ pIclYPmDN ¤ Q$_hY°o£¼qclY²«�WZY
§�_nYjc ��clo`aiNPclYjo]¼\c�_nY�p»~�^`SRm°º/_n^ip �+_n^io£d2Y²k�SBpIce[]d2^`oBk � �*���q���q�7�8&c����� �
�������
������� � �v���v� & �7�
�
�
�:�n«-� ¤ ^`dhmh^i_n�jNPclaBoRkI� ¤ YPST�B�2�h�j«

> ��B�D�}(«�|�d\o£SBY   ¡ ¤ Q�«������_� �)�R�@� �
�J�����������G�jk'aiNj_n�P[]SR^4y{dqpPSR¡lceYPm Æ d2QT�P¡eSR��clYjpIdqdh^�o]aRSRYPSto ¤ o£clYPmJ_hY
_hYj_n¡lµIo£cso���o]µ\Y\[`NPSBo]clo �¬^i_nQTSR��dh^`¼{¥ª}zYjpI^`r(~�_nm2_h¡ed���csa -�©b« }�aR_hpPSRQTcla�u ^]Sto]oBk��B�2�n�j«

> �n�GD�WZQ$_h^]cI�I_�[`djk��vdhcsaiNPcq�I_�[`djk�_nYjp-,�_�[`o ¤ o]NPchWZ¼2S ¤ aiNjc9«2WZ¡e¡ ¤ QTceY�_�[]cldhY!pIclo£[]^`c  P¤ []cldhY��¬^]d2Q   ^`clmhN\[]YPSto]o
clYfo]Nj_hpPd��4o
K�}�pj_n�I[`ce�2S�S��q[]clQ$_�[]cldhY$dh��ce¡l¡ ¤ Q6clYj_n[]cldhYJpIcsox[`^]c  P¤ [`ced2Y$��c®[`N ¤ YP¼qYPd���Y$^`S�¢jStab[i_nYjaRS
�j^]d2��SB^£[`ceSto+clY!o]Nj_2pId�� ^`SRmhcldhY�oR«\WZY �C��� �������v�����G� �0�!�7�����%��� � � < �
�hk2��_nmhSto+�cBG@)(q�h�\�Ik��qSR�P[]SRQ6g
  SR^(�B�h�2�P«

> �n�GD=,�d2o ¤ ¼2S �I_�[`d4_nYjp/,�_n[`o ¤ o£NjchWZ¼hS ¤ aiNPcG«n§zSR[]SB^]QTclYPceYjm4^]SR¢jSBa�[`_hYja�S>�P^`dh�-SR^][]clSBo²dn�j_nY�d   wxSBa�[ ¤ o]ceYPm
^i_nYjmhS�_hYjp   ^]clmhN\[]YjSBo`o!clQ$_nm2SBoB«%�7����� �6�q�v� �
� � �����G�6� �G� �]���"�U����� �
���
�$#����R� �G� �F% � �'&c�����
���8�U� ���J�J���
�����Rk��BU�¥x�2�t©�Kl�h�tUh��(-�h��@nUjkI�B�h�j�h«

> Uh�GD �vd2claiNjc��I_�[`dT_hYjpI,�_�[`o ¤ o]NPc�WZ¼hS ¤ aiNPcG« M+SRQT�-dh^i_n¡eg aRdh¡ldh^�o£��_ha�S�_nY�_n¡lµqo]cso	dh�+^`S�¢jStab[`ced2Y²« �����*��� ���
� ���*�+�h�����
�,�,� �
�^�C�"# � � �
���
��������k²�2�2¥x�2�t©�K �h�h�h��(qU2�h�2�Pk �4d��2SRQ   SR^��t�h�n��«

> UP�
D �vd2claiNjc-�I_n[]d(_hYjp ,�_�[io ¤ o]NPcPWZ¼2S ¤ aiNjc9«�|�SR¢jSBa�[`_nY�a�S4_nY�_n¡lµqo]cso��¬dh^�Uhp$a�d2QT� ¤ []SB^vmh^i_n�jNPclaBo>QTdIpISR¡
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