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ìS�A~�pBcb^�q,d1\�rjhj��\�X[�&X]W;|bW;lÉ^Zq�p_cbd�pB�Al]W;~�p_l[\_d&íîp;YZl]W;X[hs\_^·p_X[\ÃpBrjry^a�i^al]\f~�^�l[nbp_l�nbpf��\mpBc�hjcul[\�rjrjhsk;\fculfq
W;cik;W;hscAk&hsc1l]\fXvp�YZl[hsW;c���hjl]n$\�c1�uhjX]W;cA~&\�c1lÉ^àl]nbpBlïpBX[\td1�ucbp_~&hoY·p_cbd�hj~Ã`ð\�Xaí�\_YZl]rj�t`AX[\_duhoYZlÉpB|Ars\�ñ����bYvn
^a�i^al]\f~�^�pBX]\·WBí�l]\fc�Yfp_rjrs\_d�ò�ójôîõuö;ôa÷]ø öfù1÷�ú1ôoò�ñ9û�nA\f�ÃYZW;cb^/l[hsl[�Al]\�pBc&hs~&`bW;X]lvpBcul9YZrop�^[^�WBíà^a�i^al[\�~�^�l[nbp_l
pBX]\���\fX[�td1h£ü�Y��Arjl)l[W�`AX]W;k;XÉpB~¿|b\_Yfp_�b^a\�W_í8l]nA\fhjXyYZrsW�^a\�hsc1l]\fXvp�YZl[hsW;ct��hjl[nml]nA\�\fcu�1hsX[W�cA~&\fcul8hjcm��nAh�Yýn
l[ni\f�PpBX[\g^ahsl[�bp_l[\_d,ñ·��`b\_Y�hÄþÕYfp_l[hsW;cb^�WBí9Y�W;X[X]\_YZl]cA\_^[^�í�W;XÚ^ahsl[�bp_l[\_dEp_k;\fculv^MpB~ÃW;�Acul�l[W�^/`b\_YZhÄþðYfpBl]hjW;ce^
WBíïl[nA\fhsXmhjcul[\fXÉp;YZl]hjW�cb^¸��hsl[n�l[ni\�\fcu�1hsX[W�cA~&\fculfÿ ��nbpBl�p�YZl[hsW;c ^anAW��Arod�l[nA\LpBk;\�c1l lvp_z�\$��ni\fc!l]nA\
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\fcu�1hsX[W�cA~&\fculÆh�^Àhsc�pÙ`bp_X[l]hoYZ�Ar�pBXÝYZW;c1þek;�AXÉpBl[hsW;c � x�X]W;k;XÉpB~�^�í�W;XM^/hjl[�epBl[\±d&pBk�\fc1lÉ^À~ �b^al9p_rjrjW_�	l]nA\f~
l[W X[\±^a`bW;cbdPpB`A`iX[W;`iX[hop_l[\frs�&l[WÃd1hs��\fXv^/\�q�XvpB`ihod1rs��YýnepBcAk�hjcAk ^/hjl[�epBl[hsW;cb^�ñ
û�nA\
\�~&`Anbp�^aho^�W�cEp_c�pBk;\�c1l�� ^MYZW;cAci\_YZl[hsW;c�l[W hjlÉ^³\�c1�uhjX]W;cA~&\�c1l�ho^MpBcPhj~&`bW�X[lvp_c1lMYvnbp_cAk;\�í�X[W;~

l[nepBl�W_í�l]Xvp�d1hjl]hjW;cepBr,l]nA\fW�X[hj\±^àW_í)X[\f`iX[\_^/\fc1lÉpBl]hjW;c�pBcbd&Y�W;cul[X[W�r>ñ��>c l[nAh�^À`bp_`ð\�XfqA��\M`AX]\_^a\fcul9pBc�hjcuí�W;X[�
~�p_rÆW_��\fX]�1hs\f� WBí³p&`bpBX]l[hoY��Arop_X·~&\fl]nAWud1W;rsW;k��$í�W;X�l]nA\ d1\_^/hjk;c�WBí³^ahsl[�bp_l[\_dEp_k;\fculv^�ñ
û�niho^·~&\fl]nAWud1�
W;rsW;k���q,|bp�^a\_d�W�c ò�ójô>õuö;ôa÷]øPö�õ ô����mö;ôîö$ô��b÷	��
���
£���bq)�����>qÕpBrsrjW_�M^M^a�i^al[\�~ d1\_^/hjk�cA\fXv^�l[WÃ�b^a\mnAhsk;nA��rj\���\fr
^a�u~ |ðW�rjh�Y¸r�pBcAk��bpBk�\_^
l[W�du\_^[YZX]hj|b\�l[nA\�hsc1í�W;X]~�pBl]hjW;cepBr�Y�W;cul[\fcul
W_ítpBk�\fc1lÉ^
��hjl]nAW;�Al X[\�� �AhsX[hscAk�l]nA\
^a�u~ |ðW�rjh�Y·^al]X[�bYZl]�AX[\±^³l]W
|b\mhj~Ã`Arj\f~ \fc�l]\_d¸hsc�l]nA\mp_k;\fculfñM�>l�nbp;^M|ð\±YZW;~&\·í�W�rjz���ho^]d1W;~ l[nepBl��£^ahsl[�A�
pBl]\_dEpBk�\fculv^��)p_cbd�� X[\f`iX[\_^/\fc1lÉpBl]hjW;c��bpBX[\ hjceYZW;~&`epBl[hs|Arj\tYZW�cbYZ\f`ilv^Zñt�>cEW;�AXÚ�1hs\f��q,l[niho^Sh�^ScAW;ltp_l
p_rjr
l[ni\mYfp�^a\�qbp_cbd���\·í�\f\fr8l]nA\fX]\Ùh�^³~ �bYvn
l]W&k�p_hjc�í�X[W;~#p_cbpBrs���fhscAk l[nA\t^a\�~�pBcul[h�Yf^ÀW_í�X[\f`iX[\_^/\fc1lÉpBl]hjW;ce^
í�X[W�~ p ^ahjl]�bpBl]\_d&`b\fXv^/`ð\±YZl[hs��\�ñ��>c&l]nAho^�^/`AhjX]hjlfqA�9\�^alÉpBX]lS|u�&W;�il[rjhscAhjcik
l[niho^�^ahsl[�bp_l[\_d��1hs\f�	WBíyX[\�`AX[\f�
^a\�c1lÉpBl[hsW;c8q8l]nA\fc�^aniWB� nAW_� hsl�YZW;cul[X]hj|A�il[\_^Sl]WPd1\_^ahsk;c�~&\fl]nAWud1W;rsW;k�hj\_^³í�W�X·|A�Ahsrod1hscAk�^/�A^/l[\f~�^Ml[nbp_l
l[XÉp;Yvz&`b\fXvY�\f`Al[�epBr8Y�W;cbd1hsl[hsW;cb^MpBcbd�lvp_z�\·`A�AX]`ðWÅ^a\Zí��ir�p�YZl[hsW;cb^�hjc&l]nA\fhsX�\fc1�uhjX]W;cA~Ã\fc1lÉ^Zñ
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* �AX��irjl[hs~�pBl]\·p_hj~Eq�hsc�d1\_^/hjk;cihjcAkgpBcbd&|A�Ahsrod1hscAkm^/hjl]�bpBl]\_d�pBk;\�c1lÉ^Zq1h�^Àl]Wmnbpf��\·l[nA\�~ `b\fX/í�W;X[~ p
X[h�Yýn
^a\�lSW_í�lÉp;^/zA^·Y�W;X[X]\_YZl]rj�,+ðl]nbpBl·h�^ZqÕpBl·\±p;Yvn�~&W�~&\fcul�l[W�YfpBX]X[��W;�Alïp;YZl]hjW;ce^Sl[nbp_l�pBX]\mp_`A`AX[W�`AX[h�pBl]\
l]W
l[ni\fhjXg^ahjl]�bpBl]hjW�cb^mpBcbd k�W�pBr�^Zñ �Cc W;Xvdu\fXml[W�^/`ð\±YZhÄí���YZW�X[X]\_YZl
|b\fnep±�uhjW�Xfq�p_cbd l[nA\fc�l]W�^anAW_��l[nbp_l p
`bp_X[l[h�YZ�Ar�pBX·`AX]W;k�XvpB~ ��hsrjry^[p_l[ho^>í���l]nbpBl�^/`b\_YZhÄþðYfpBl]hjW;cßq,��\mcA\�\_d$l]W$~�pBz�\�`AX[\±YZho^/\
l[ni\
X[\�ropBl]hjW�cb^anAhs`
|b\fl/��\f\�cmhjcul[\fX]cbpBri^alÉpBl[\±^àW_í)p_c&p_k;\fcul9pBcbd YZW;ced1hjl]hjW;ce^Æhjcmhslv^�\fcu�1hsX[W;ci~&\fculfñ * ceYZ\�l[nAh�^ÆX[\�ropBl]hjW�cb^anAhs`
ho^&~�p�d1\E`AX]\_YZho^/\�q���\ YfpBcÁk;hs��\�YZrj\±pBXP^a`b\_YZh£þÕYfp_l[hjW�cb^&WBí¸d1\_^ahsX[\_d	|b\fnbpf�uhjW;X&í�W�X�p_c3pBk�\fcul$hsc p_c
\fcu�1hsX[W�cA~&\fcul9pBcbd�l[nA\fc�k�\fcA\fXÉpBl[\tpm`AX[W�k;XÉpB~ í�W;XM~�pBcihj`A�Ar�pBl]hjcAktl[nA\thjcul[\fX]cbpBrß^alvp_l[\_^�WBíàl[nA\tpBk�\fcul
l[nepBlÚ^[pBl]ho^>þb\_^�l[niW�^a\g^a`b\_YZh£þÕYfp_l[hjW�cb^Zñ
VAW;XM\f�Ap_~&`Ars\�qu^a�A`A`bWÅ^a\
�9\mp_X[\td1\_^/hjk;cihjcAkÃpBcLpBk;\�c1l���nAWÅ^a\mlÉp;^az�hsl�ho^�l[W ��p_l[\fXMpm`Ar�pBcul�hÄíàpBcbd

W;cirj�EhÄíMhsl�ho^�d1X[�Åñ�VAX[W�~ l[nA\ W;�ilv^a\�lfq���\ ~ �b^al·lÉpBz�\ hjcul[WLp;YfYZW��AculÙl]nA\&hsc1l]\fXvp�YZl[hsW;c�|ð\�la�9\f\fcEl]nA\
pBk�\fcul�pBced
l[nA\Ú\fc1�uhjX]W;cA~Ã\fc1l�ÿðl]nA\�^/`ð\±YZhÄþÕY�pBl[hsW;c WBí)W��AX�`AX]W;|Ars\f~�YZW�c1lÉpBhjce^�p
^/lvp_l[\f~&\�c1l�p_|bW;�Al�l]nA\
pBk�\fculfq)-�ö;ôa÷.
Ùô��b÷0/21£ö�úuôÂqÕpBcbdEp ^alÉpBl]\f~&\fcul�p_|ðW��Al�l[nA\�\fcu�uhjX[W�cA~&\fculfq,-3�b÷ýúéójôÝóÄòmø�
4�659�>c�W�Xvd1\�XSl]W
d1\_^/hjk�c ^/�bYýn p�Y�W;cul[X[W�rjrs\fXfq,�9\m~
�e^al·nbpf��\ pP^a�i^al[\�~�pBl]hoYÙ�Ýpf�EWBí�lÉpBrsz1hscAkPpB|bW;�Alml]nA\mX[\�ropBl]hjW�cb^anAhs`
|b\fl/��\f\�c&l[nA\tp_k;\fcul·p_cbd$hslv^�\fcu�uhjX[W�cA~&\fculfñ
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û�nA\fX]\
nep;^Ù|b\f\�c�p&�;p_X[hs\fl/�EWBíMp_`A`AX]W�p;YvnA\_^�l[WLd1\_^[Y�X[hj|ihjcAk�l[ni\
X]\frop_l[hjW�cb^anihj`�|ð\�la�9\f\fc pBk�\fc1lÉ^�pBcbd
l[ni\fhjX�\fcu�uhjX[W�cA~&\fculv^�ñ

SEpBcu�t^ahj~Ã`Arj\)\f~ |ð\±dAd1\_d·^/�A^/l[\f~�^8pBX[\Ýd1\_^/hjk;ci\_d
p�YfYZW;XÉd1hjcikSl]W·l[nA\�`AX]hjcbY�hj`Ars\_^,WBíÕY�W;cul[X[W�r1l]nA\fW�X[��ñ
û�nA\_^/\�^a�i^al]\f~�^��b^/�bpBrsrj�mnbpf��\·��\fX]�
rshjl[l]rj\Mhjcul[\fX]cbpBre^alvp_l[\�qu��nAhoYvn&l/�u`AhoYfp_rjrs�mYZW�cb^ah�^alv^�WBí)\_^/l[hs~�pBl]\_^�WBí
p·^/\flÆW_íÕX[\_p_rj���;p_rj�A\±dÙ��pBX]hopB|irj\_^8l[nbp_l�d1\_^]YZX[hs|b\Àl]nA\�^/lvp_l[\�WBíÕl]nA\�\fcu�uhjX[W�cA~&\fculÕd1hjX]\_YZl]rj�·hsc
`bp_XvpB~Ã\fl[X]hoY
í�W;X]~Eñ8û�nA\Ýd1\_^/hjk;ci\fX8WBíil[nA\ÝYZW;cul[X]W;ru^/�A^/l[\f~ YýniW�W�^a\±^©l]nA\�X[\_p_rj����W;X]rod����bpBcul[hsl[hj\±^,�A`bW;c
��nihoYvn
Y�W;X[X]\_YZl
YZW�c1l]X[W;r�X]\_^a`bW�cb^a\_^ d1\f`b\fced,q�l[ni\fc d1\_^ahsk;cb^m~�p�YýnAhscA\fX]��l[W�\_^/l[hj~�pBl[\Ãl[nAWÅ^a\T� �epBcul[hjl]hj\_^
hscb^ah�d1\&l]nA\
pBk�\fcul�|bp;^/\_d&W;c�hjcbY�W;~&hscAkt^a\fcb^/W;X]��^ahsk;cbp_ro^Zñ�û�ni\
Y�W;cul[X[W�r8p�YZl[hsW;cb^�lÉpBz�\fc&|u� l[nA\�p_k;\fculMd1\f`b\fced�W�c
l[ni\·\_^al]hj~�p_l[\_^�WBíyl[nA\U� �bp_c1l]hjl]hj\_^�ñ�û�nAh�^�pB`A`AX]W�p�Yýn���W�X[zi^���\frsr,��nA\�c&l[nA\tp_k;\fcul�� ^Àhjcul[\�Xvp;Y�l[hjW�c&��hjl]n
l[ni\m\fc1�uhjX]W;cA~Ã\fc1lMY�pBcE|b\&du\_^[YZX]hj|b\_d�|1�L^ahj~Ã`Arj\tYZW�c1l]hjcu�AW;�b^�í��AcbYZl]hjW;ce^Ùp_cbdE��nA\fcEl[ni\V� �bp_c1l]hjl]hj\_^
l[nepBl&~ �b^alt|b\E\_^al]hj~�p_l[\_d Y�pBc	|b\E^/\fcb^a\±d íîpBhsX[rs��d1hjX]\_YZl]rj��ñXWÚ^
p_k;\fculv^ pBcbd!l]nA\fhsX
\fcu�uhjX[W�cA~&\fculv^
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|b\_YZW�~&\�~&W�X[\�YZW�~&`Ars\f�,q9~&W;X]\�pB|b^/l[Xvp�YZl�hjc1í�W�X[~�p_l[hsW;c	��hjrsr·nbpf��\El[W�|b\�X[\f`AX]\_^a\�c1l]\_d,q·p_cbd	l[nAh�^
pB`i`AX[WÅp;Yvn���hjrsr,cAW rjW�cAk;\�XM^a�1ü�YZ\�ñ
�>c!l[ni\�pBX[l]hÄþÕY�hopBr�hsc1l]\frjrshjk�\fcbYZ\�Y�W;~&~ �AcAhsl>��q�pBcÁp_k;\fcul�� ^¸hsc1í�W;X]~�pBl]hjW�c	pB|bW��Al&l[ni\�^alvp_l[\PWBíthjlÉ^

\fcu�1hsX[W�cA~&\fculSh�^Ùl/�u`AhoYfp_rjrs��X[\�`AX[\_^/\fcul[\_d�^a�u~
|bW�rjhoY�pBrjrs��ñVW í�W�X[~�p_r�ropBcik;�bp_k;\�ho^td1\f��\frsW;`b\_dE|1�El]nA\
^a�i^al]\f~ � ^,d1\_^/hjk�cA\fXfqfhscbYZrs�bd1hjcikMpBc
hsc1l]\fcbd1\±d·^a\f~�pBcul[hoY�^ðl[nepBl)X[\fr�pBl[\±^8^a\fcul[\fceYZ\_^,^/l[W�X[\_d�hjc�l[nA\9p_k;\fcul�� ^
~&\f~ÃW;X[�ml]W
l]nA\
`iX[W;`bWÅ^ahjl]hjW�cb^·pB|bW��Al·l[ni\
��W�X[r�d�l]nbpBlÚl[nA\f��d1\fcAW�l[\�ñ�û�niho^MpB`A`AX]W�p�YýnPho^MpB`A`ArshoYfp_|Arj\
l[WgpBX]|Ahjl]XvpBX]hjrs� YZW;~&`irj\f��X[\�ropBl]hjW�cb^anAhs`b^À|b\fl/�9\f\fcÃ^alvp_l[\_^�WBí)l]nA\�pBk�\fcul�pBced
l[nA\M��W�X[r�d,q1|A�il�hjl9Yfp_c&|b\
YZW�~&`A�AlÉpBl[hsW;cbp_rjrs�
hsc1l]Xvp;Y�lvpB|irj\·l]W
~�p_hjculvp_hjcÃ^a�bYvnPp¸X]\f`AX[\±^a\fculvp_l[hjW�c8ñ

SEpBcu�
X]\_^a\_p_XvYvnA\fXÉ^Ænbpf��\�í�W;�Aced¸hslÀ�e^a\Zí��Aril[W�`AX[W_�uhod1\Mp�^[YZX]hj`Al]hjW�cbpBrbp�YfYZW��Ac1lÉ^�WBí8l]nA\�X[\�ropBl]hjW�cb^anAhs`
|b\fl/��\f\�c	^alÉpBl]\_^
WBíÙpBcÁpBk�\fcul�pBcbd	^/lvp_l[\_^
W_ítl[nA\P\fc1�uhjX]W;cA~Ã\fc1l�ñ SEY } pBX[l]n1� 
£�f���>q�í�W;X&\f�ipB~Ã`Arj\�q
^a`b\_p_zA^·W_íMpBl]l[X]hj|A�Al]hjcAkÃz1cAW_��rs\_d1k;\mW_í9l[nA\ml]\f~&`b\fXvp_l[�AX]\
l]W�p&l[nA\fX]~&W�^/lvp_lfq8p_cbd��M\f��\frsrM
Ä��� ��k�hj��\_^
p�d1\Zþbcihjl[hsW;cPWBí�zucAW_��rj\±d1k;\tWBíMp_c�pBk�\fc1l�hsc�l[\�X[~�^�WBíÝ��nbpBl·�9W;�Ar�d�nbpf��\ml[W&|b\ l[X]�A\
hscEl[nA\m�9W;X[r�d
hjcÁW;XÉd1\fX&í�W;X�l]nbpBlLpBk;\�c1l�� ^�p;YZl]hjW�cb^&l[W�|b\éXÉpBl[hsW;cbp_r���hjcÁ^a\�X[�uhoYZ\EW_í ^aW�~&\Ek;WÅpBr��vñ S�W�X[\Eí�W;X]~�pBr
cAW�l[hjW�cb^
W_ítpBcÁp_k;\fcul�� ^¸nbpf�uhjcAk�zucAW_��rj\_d1k�\PpB|bW;�AlÃhjlv^m\fcu�1hsX[W�cA~&\fcultpBX[\�í�W;�Aced!hjc!l]nA\��9W;X]zÜW�c
÷ /ÕóÄò�ô/÷4�mó���1 �vù�ó��ZÿMS�W�W;X[\ 
Ä�����8�b^a\_^�\f`Ah�^al]\f~&hoY�rsW;k�hoYÙl]W
~ÃWud1\fr,l]nA\�z1ciWB��rs\_d1k�\ÙW_í�W;ci\mpBk�\fcul·p_|ðW��Al
pBciW;l[ni\fX�� ^àzucAW_��rj\±d1k;\�í�W�X�l[nA\�`i�AX[`bW�^/\SW_í)p�^azuhjcAk ���A\_^al]hjW�cb^ZqBí�W�X�\f�Ap_~&`Ars\�ñ8ì·p_rj`b\fX[c p_cbdVS�W�^a\±^0
×���
`AX]WB�uhodu\�p!YZW�cbYZX[\�l[\�YZW�~&`A�AlÉpBl[hsW;cbp_r·~&Wud1\�r·WBí zucAW_��rj\_duk;\EhjcÁl[ni\fhjX�p_`A`ArshoYfp_l[hjW�cb^$W_ím\f`iho^al]\f~&h�Y
rjW�k;h�Y
l[W�l[nA\ í�W;X[~�pBrjh �_pBl]hjW�céW_í�YZW�~&~ �AcAhoY�pBl[hsW;cE`AX]W;l]WuYZW;r�^¸hsc�d1ho^/l[X]hj|A�Al]\_d�^a�i^al]\f~�^Zñ	�é\��b^/\�p_c
pB`i`AX[WÅp;YvnE^ahs~&hjr�pBX9l[W l[nbp_lSW_í9ì·pBrs`b\fX[cLpBcbdTS�W�^a\±^Ýí�W�X·^/`ð\±YZhÄí��uhjcAkm\�~
|b\_dAdu\_d
p_k;\fculv^�qeþecbd1hjcik
l]nA\
YZW�cbYZ\f`AlyWBí8zucAW_��rj\±d1k;\Ml[W�|b\MpBc&\�
,\±YZl[hs��\���pf�tWBí)du\_^[YZX]hj|AhscAk·l]nA\�X[\fr�pBl]hjW;ce^anAhs`
|b\fl/��\�\fc pBk�\fc1làpBcbd
\fcu�1hsX[W�cA~&\fculfñ
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û8Xvp;duhjl[hsW;cbp_r8l[nA\�W;X[hs\_^ÀW_í�Y�W;~&`A�ilvpBl]hjW�c�pBX]\Ù|ep;^a\±d�W�c�l]nA\·cAW�l[hjW�c�WBíàYZW;~&`i�Alvp_l[hjW�c�p;^��C���0/Õõ�ô>ö;ôîó���ú
���Pö���õ1ú �Zô>ó���úuñ!û�nA\ÃhjcA`A�ilv^mpBX]\�`AX[\_^/\fcul[\_dél]Wél]nA\�YZW�~&`A�AlÉpBl]hjW;cepBr�`iX[WuYZ\_^]^Zq�hjlm�9W;X[zi^Ùí�W;X ^/W;~&\
pB~ÃW;�Acul�WBí�l]hj~&\Åq l]nA\fcPk;\fcA\�XvpBl]\_^�l[ni\mpBce^a��\�X·p_cbd$l]\fX[~&hscbpBl]\_^Zñ�û�ni\fX[\�ho^�W;cirj�&W�cA\����A\_^/l[hjW�cPpBcbd
W;cirj��W;cA\�p_cb^a�9\fX�+�W_íÚYZW;�iXv^a\Åq�l[nA\ � �i\_^al]hjW;c YfpBc |b\�p_X[|Ahsl[XÉpBX[hsrj��YZW�~&`Ars\f�,qÕ`ðW�l[\fcul[h�pBrsrj�EhjceYZrj�bduhjcAk
~�p_c1�Ã^ahs~&`Arj\E���A\_^al]hjW�cb^ZqA|A�il�W;cbYZ\�l]nA\tYZW;~&`i�Alvp_l[hjW�c�nbp;^M^alÉpBX[l]\_d,qAhslMYfpBcAciW;l�|b\mYvnbpBcik;\_d,ñ

!#"$!#"�% &('*),+.-,/102)4365*'8795;:<+.=
�>l
h�^
~&W�X[\Ep_`A`AX]W;`AX]hopBl]\El[W l]nAhjcizÜW_í p_cÁpBk;\�c1l&\�~
|b\_dAdu\_d hjc	p_c	\fcu�1hsX[W;ci~&\fcul p;^
`b\fX/í�W;X[~ÃhjcAk
p�ô 
]ö�ú ò�ø�õ.��ô>ó���ú1ñÁ�>l nbp;^&p�^al]X[\_p_~ WBí�hscA`A�AlÉ^gí�X]W;~ l[nA\P\fcu�1hsX[W;ci~&\fcul
p_cbd!k;\�cA\fXvp_l[\_^ p�^al[X]\_pB~
WBítW��Al[`A�ilv^
W�X�p;YZl]hjW�cb^¸l]W l[ni\�\fcu�1hsX[W�cA~&\fculfñ VAW;X l[nA\P`A�AX[`bWÅ^a\_^&WBítl]nAho^m��W�X[zÕq���\P~&Wud1\fr�l]nA\
YZW��A`ArjhscAk�|ð\�la�9\f\fc�l[ni\�p_k;\fculÃpBcbd!l]nA\�\fc1�uhjX]W;cA~Ã\fc1ltp�^
l[nbp_l
W_ítpé`bp_hjXmW_ímp_�Al[W�~�pBlÉp l]nbpBlÃpBX]\
W;`b\fXÉpBl]hjcAkL^a�ucbYýniX[W;ciW;�b^/rj�E��hjl]néW�cA\ÃpBcAW�l[nA\fX�+Æl]nbpBl�ho^�q8l[nA\fhsX�hjcul[\fXÉp;YZl]hjW;cLYfpBc |ð\Ã^a\�\fc�p;^�lvpBzuhjcik
pBrsl[\fX]cbpBl]hjcAkMl[�iX[cb^�q;��hjl]nÙl]nA\��9W;X]rodÙk�\fcA\fXÉpBl]hjcAkÚpBcthjcA`A�il>��W;X�?[`b\fXvY�\f`Al[hsW;c*@A�,l]WSl]nA\�p_k;\fculfq�l[nA\fc�l]nA\
pBk�\fcul·k;\fci\fXvp_l[hjcik�p_céW��Al[`i�AlB�ÂW;XC?vp;Y�l[hjW�c*@D�Ml]W$l]nA\m��W�X[r�d,ñ
�>cEW�Xvd1\fXÚl[W�~�pBz�\�l]nAho^·^/�1ceYýnAX]W;cAW��b^
hjcul[\�Xvp;Y�l[hjW�c p `Ar�pB�b^/hj|Ars\�~&Wud1\fr�W_í�hjcul[\fXÉp;YZl]hjcAkE��hsl[n péd1�ucbp_~&hoY
\�c1�uhjX]W;cA~&\�c1l�qÆ��\PX[\ ���AhsX[\&l]nA\
pBk�\fcul�l[W k;\fcA\�XvpBl]\tp;YZl]hjW;ce^ZqA��hjl]nAW;�il³íîp_hjr>qipBlÚ^al]X[hoY�l[rj� l[hs~&\_dmhjcul[\fX]��pBro^�ñ
�>cél]nA\ml[XÉpBcb^]d1�bYZl]hjW;c ~&Wud1\frîqðl]nA\fc8q)pBc pBk;\�c1l·h�^·�1hs\f��\_dEp�^�pBc pB�Al]W;~�p_l[W;c�l[nepBl
k�\fcA\fXÉpBl]\_^�p

~�p_`A`AhjcikSí�X[W�~¿hjcA`A�ilv^�l[W�W;�il[`A�AlÉ^Zqu~&\_d1h�pBl[\±dÙ|u�mhjlv^)hjcul[\fX]cbpBrb^/lvp_l[\�ñ�VÆhsk;�AX]\��·^/nAW_�M^àl]nA\ÚYZW;�A`irjhjcik
WBígl[nA\ pBk�\fculEpBced hslv^&\fcu�1hsX[W;ci~&\fculfñ9�é\�cAW;l]\éhsc `ep;^[^/hjcAk l[nbp_lPpBrjl]nAW;�ik;n3l[nA\�X[\Eho^&W�cArj�	W�cA\
pBk�\fcul�hjc�l[nAh�^�~&Wud1\frîq1~&WÅ^al9hjcul[\fX]\_^al]hjcAkt\fc1�uhjX]W;cA~Ã\fc1lÉ^�nbpf��\·rop_X[k;\�cu�A~ |ð\�Xv^ÀW_í9pBk�\fculv^Zñ�VAX]W;~ l]nA\
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Action
Perception

Agent

Environment

V)hjk;�iX[\ �;ÿ9�>c1l]\fXvp�YZl[hsW;c&|b\fl/��\�\fc�pBk�\fcul·p_cbd$\fcu�uhjX[W�cA~&\fcul

`b\fXv^/`b\_YZl[hs��\�WBí)l]nAho^�~&Wud1\frîq;nAW_��\f��\�Xfq�p_rjrbWBí)l]nA\SW�l[nA\�X�pBk�\fculv^Zqu��nA\fl]nA\fX�X[W�|ðW�l[h�YSW;X9|AhjW�rjW;k�hoYfp_r>qupBX]\
lvp_z�\fc l[W�|b\S`bp_X[l9WBí8l]nA\M\fc1�uhjX]W;cA~Ã\fc1l�ñ,û�niho^Àk�hj��\_^)�b^�pÙ��pf�tl[Wmduho^[Y��b^[^�l[ni\S`AX]W;`b\fX]l[hj\±^àW_í)pt^ahjcik;rj\
pBk�\fcul�í�X[W;~ ójôoò�`b\fXÉ^a`b\_YZl]hj��\�ñ
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WSk�\fc1l9lvp�^azi^Sp_X[\�WBí�l]\fcE^/`ð\±YZhÄþb\±d
hjc�l[ni\ïí�W�X[~Eÿ -3�b÷�ú�
#óÄò�ô�
ZõA÷ ����ô��b÷·ò�ô>ö;ô/÷ ����ô��b÷�\fc1�uhjX]W;cA~Ã\fc1l
�
ô��b÷�ú�ô �b÷töfùu÷�ú1ô�òC� ��õ�1£ø&ô>ö���÷töA��ô>ó���ú�� 5yû�nAh�^S^/`ð\±YZhÄþÕY�pBl[hsW;cPYZW��Arod&W;cirj�&|b\�hj~&`irj\f~ \fcul[\�d¸hs~&~
\±d1hj�
pBl]\frj��h£í�l[nA\gpBk�\fc1lÚnbp;dEd1hsX[\_Y�lMp;YfYZ\±^[^�l[W�p_X[|Ahsl[Xvp_X[�P`AX[W�`ð\�X[l[hs\_^�WBí9l[nA\t��W�X[rodÕñ·�>c�k�\fcA\fXÉpBr>qbl[nepBl·h�^
cAW�lÀl]nA\MYfp�^a\�ñy��\_YfpB�e^a\MpBc p_k;\fcul�� ^�p;YZl]hjW;ce^ÆhjcmX]\_pBrshjl/�tYfpBcmW�cArj� d1\�`ð\�cbd
W;c hjlÉ^ÆhjcA`i�Alv^�p_cbdmhjcul[\fX]cbpBr
^alÉpBl]\�qupBk;\�c1l9`AX[W�k;Xvp_~�^�~
�e^al��Arsl[hs~�pBl]\frj��|b\S\��1`AX]\_^[^/\_dmhjc l[nA\�í�W;X]~EÿM-3�b÷�ú�
��)óÄòÚô�
ZõA÷E���Mô �b÷�ò�ôîö;ôa÷
���Mô��b÷�p_k;\fcul��yô��b÷�ú&ô �b÷Úöfù1÷�úuôàòC� ��õ�1£ømô>ö��Å÷·öA��ô>ó���ú�� 5 * �AX�`AX[W�|Arj\f~LqBl]nA\fc8q�ho^�l]WÙk�hj��\Mpt^a�i^al[\�~�pBl]hoY
p;Y�YZW;�AculMWBí9l[nA\tX[\fr�pBl]hjW;ce^anAhs`�|b\fl/��\f\�c�
�pBcbd�
 � +,hÄí��9\mYfp_c�þbcbdP^aW;~Ã\�
 � l]nbpBl·hs~&`Arshj\_^�
¸qbl[ni\fc
lvp_z1hscAk p;Y�l[hjW�c�� ��nA\fc�
 � nAW;r�dA^�WBíyl[nA\tpBk�\fcul�� ^�^/lvp_l[\
h�^�^a�1ü�YZhs\fc1l9l[W ^]pBl[h�^Cí���l[ni\
^/`b\_YZhÄþðYfpBl]hjW;cßñ

* cA\·��pf�ml]Wm�1hs\f�!l]nAho^�X[\�ropBl]hjW�cb^anAhs`&ho^�hjc l[\fX]~�^�WBíyptYZW;X]X[\fr�pBl[hsW;c&|b\fl/�9\f\fcÃ^alvp_l[\_^�WBí)l]nA\�pBk�\fcul
pBcedE^alvp_l[\_^MWBí9l[nA\t\f�ul[\fX]cbpBr)��W�X[rodÕñ���\m��hjrsr)^[pf��l]nbpBlM��nA\fc�p_c�pBk�\fc1l���ho^�hjcE^/lvp_l[\��bqðhsl �vö�
4
ZóÂ÷]ò
ô��b÷móoú ����
4�mö;ôîó���ú ô��iö;ô���hÄí9p_cbd�W;cArs��h£í���nA\fcA\���\fX�hjlMho^ShscE^/lvpBl]\��ðq��Üh�^Sl[X]�A\
hsc�l]nA\m��W�X[rodÕñ·û�nAh�^
d1\ZþecAhjl]hjW;c ��p�^ÀW�X[hjk�hjcbp_rjrs� pBX[l]hoYZ�iropBl]\_dT
Ä�����bhsc
l]\fX[~�^)WBí)\ ���Ahj��p_rj\fcbY�\MYZrop�^[^a\±^ÀWBíy^/l[X]hjcAkÅ^Àl[nepBl��9W;�Ar�d
rj\±p±��\ïpBcPpB�Al]W;~�p_l[W�c�hjc�l]nA\t^[pB~Ã\�^alÉpBl[\Åñ

 hj��\fcml]nAho^�d1\ZþecAhjl]hjW;cßq;��\MYfp_c�^a`b\_Y�hÄí��
l]nA\M^ahs~&`Ars\�X[W�|bW;l�`iropBcul[����p_l[\fX]hjcAk�lÉp;^azm~ÃW;X[\9`AX[\±YZho^/\frj�Õÿ
��nA\fci\f��\fX�l[ni\
p_k;\fcul�Yfp_X[X]hj\_^�l]nA\
hsc1í�W;X]~�pBl]hjW;cÃl[nbp_l·l[nA\t`Arop_c1l�h�^SduX[��qAhsl·^/nAW;�Ar�d$�ÝpBl[\�XSl]nA\
`Ar�pBculfñ
* í�Y�W;�AXÉ^a\�qbp�^ShjlM^/lvpBcedA^Zqbl[nAh�^�ho^�p
íîpBhsX[rj�Ã��\_p_z�^a`b\_YZh£þÕYfp_l[hjW�c8ñ�VAW;XM\f�ipB~&`Ars\�q�hjlMYZW��Arod&|b\m^]pBl]ho^Cþe\_d
l[X]hj�uhop_rjrj��|u� pBcu�mp_k;\fcul���nAWÅ^a\Mhjcul[\fX]cbpBre^alvp_l[\Mho^�^ahs~&`Ars�Ù�icbYZW;X]X[\fr�pBl]\_d¸��hsl[n l[nA\M^/lvp_l[\·W_í8l[ni\S`Ar�pBculfñ
û8W&X[�Ars\
W��Al�^a�eYýnLp&YZW;ce^a\ ���A\fcbY�\�qA��\t~&hjk�n1l�X]\ � �ihjX[\·í��AX]l[nA\�X·l[nbp_l·l[ni\mpBk�\fculmô 
]öA�!�·��ni\fl[nA\�XSl]nA\
`Ar�pBculÙh�^
d1X]�,ÿtl[nbp_l
ho^�qÆh£í�l[ni\
`Ar�pBcul
h�^ÙduX[��q)l[nA\ÃpBk�\fc1lg^anAW��Arod YfpBX]X[��l[nA\ hjc1í�W�X[~�p_l[hsW;c�l[nbp_l
hjl�h�^
d1X]��qupBcbd&hÄíßhjl9ho^ÀciW;l�duX[��q�l[ni\�pBk�\fc1lÝ^anAW��Arod�Yfp_X[X]�ml[nA\·hsc1í�W;X]~�pBl]hjW�c
l]nbpBl9hjl�h�^�cAW;lMd1X]��ñ�û�ni\_^a\·l/�9W
hjcuí�W;X[~�pBl[hsW;cbp_r8X[\ ���AhsX[\f~&\�c�lv^�lvp_z�\fc�l]W;k;\�l[nA\fXÚ^a`b\_Y�hÄí���p_cEpBk�\fculSl]nbpBlM��hjrsr8��pBl]\fX�l[ni\
`Ar�pBcul�hÄíàpBcbd
W;cirj�&h£í�hsl�ho^�d1X]��ñ
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VÆhjk��AX[\��uÿ } hsXvYZ�ihjl�~ÃWud1\fr,W_í9pÙþbcAhsl[\f�î^alÉpBl]\
~�p�YýnAhscA\

!#"$!#"�� � 36-,0��<3$)B795;:<+.= 5 � � 5 �����;),/.),3�5*'
��\·~&W;l]hj��pBl]\_d
l]nA\�YZW�cbYZ\f`Al9WBíyhjc1í�W�X[~�p_l[hsW;c�p�^�p
��pf�&l[W du\_^[YZX]hj|b\·l]nA\·X[\�ropBl]hjW�c&|b\fl/��\f\fcÃhjcul[\fX]cbpBr
^alÉpBl]\_^·WBíÝpBc pBk�\fc1ltp_cbd l]nA\m\f�ul[\fX]cbpBry^alÉpBl]\
W_í�l]nA\m��W�X[r�d,ñm�>cEl[nAh�^·^a\±YZl[hsW;c8q,�9\m��hjrsrÆhsc1l]X[Wud1�bY�\ p
��pf�&W_í�du\_^[YZX]hj|AhscAkml[ni\
^/l[X]�bYZl[�iX[\�WBí9p_k;\fculv^�p_cbd$l]nA\fhsX�hjcul[\fX]cbpBrß^alvp_l[\_^�ñ
} W;cb^/hod1\�X[hjcikmpBcPp_k;\fcul�p�^�pBcPp_�Al[W�~�pBl]W;c�d1W�\±^�cAW;l�q1hjcÃhjlv^/\frÄí]q�k;hj��\M�b^�~ �bYvn
nA\frs`&hjc hjlÉ^�d1\±^ahjk�c

W;XÝpBcbp_rj�i^ah�^Zñ �é\Mlvp_z�\�pïþbci\fX[��k;XÉpBhjci\_d&�1hs\f�!nA\�X[\�qiYZW;cb^/hod1\�X[hjcik
p_cPpBk;\�c1l9l[Wm|b\·~�p�d1\S�i`&WBíy`bpBX]lv^�q
Yfp_rjrj\±d 1 �,�vö;ô>ó���ú�ò�qA\_p;Yvn&WBíy��nAh�Yýn�ho^9YfpB`epB|Ars\ÙW_í�p�^[^/�A~&hjcik pm^a\fl�W_í�rjWuYfp_r8^/lvpBl]\_^ �ÂW;X ?]��pBrj�i\_^ @A��W_��\fX
l[hs~&\�ñ�û�nA\ ^/\fl�WBíÝ`ðWÅ^[^/hj|Ars\mk;rjW�|bpBr9^/lvpBl]\_^·WBíÝl[nA\ p_k;\fculfq8l[ni\fc8q8��hjrsrÆ|b\ l[nA\ YZX]W�^]^ï`iX[Wud1�bY�lÙW_í�l]nA\
rjWuY�pBr)^alÉpBl]\m^a\�lv^�WBíàl[nA\tpBl]W;~&h�Y³rsWuYfpBl]hjW�cb^Zñ

W ~�p�YýnihjcA\·h�^·p ^a\fl·W_í�rjWuY�pBl[hsW;cb^M��nAW�^/\m�;p_rj�A\±^·d1\f`b\fcbd�W;cEW�cA\ pBcAW�l[nA\�X·W_��\fX�l[hs~&\�ñ>��\mYfp_c
YZW�cb^al]X[�bYZlàpBX[|ihjl[XÉpBX]hjrj�tYZW�~&`Ars\f�·~�p�YýnAhscA\_^ðí�X]W;~ ~�p;YvnAhjcA\±^,WBíÕl/��W·`AX]hj~&hsl[hs�;\�l/�u`ð\±^Zÿ8`A�AX]\�í��AcbYZl]hjW;ce^
pBced�d1\fr�pf�A^�ñ�xà�iX[\·í��AcbYZl]hjW�c$~�p;YvnAhjcA\±^�YZW�cb^ah�^al�WBíàla�9W �Â`bW�^]^ahs|Arj�PYZW�~&`Arj\�� �)rjWuY�pBl[hsW;cb^MpBced�^a`b\_Y�hÄí��
l[ni\
��pBrs�A\_^�WBí9W;cA\trjWuYfp_l[hsW;c ��l[nA\tW;�Al]`A�Al��Mp;^·pmí��AcbYZl]hjW;c�W_í�l]nA\
��p_rj�A\_^�WBí9l]nA\�W;l[ni\fX �Âl]nA\
hscA`A�Al��vñ
�S\fr�pf�m~�p;YvnAhjci\_^�pBr�^aWgYZW;cb^/ho^/l�WBí)l/�9WÙrsWuYfpBl]hjW�cb^ZqA|A�il�YZW�cb^al]XvpBhsc&l[ni\S��pBrs�A\_^�WBí)l[ni\SW��Al[`A�il�rjWuYfp_l[hjW�c
l[W |b\�l[nA\���pBrs�A\_^�l[nepBlMl[nA\�hjci`A�Al�rjWuY�pBl[hsW;cPnbp;d&W;cPl[nA\�`AX]\f�uhjW;�e^�l[hoYvzÕñ��

 hj��\fcPp
cA\fl/�9W;X[zÃWBí9d1\�ropf�&p_cbd�í��icbYZl[hsW;cP\frj\f~Ã\fc1lÉ^Zq�Y�W;~&`Ars\fl[\M��hjl]n&í�\f\_d1|bp�Yýz�YZW;cAci\_YZl[hsW;cb^�q1hsl
ho^�`bW�^[^/hj|Ars\�l[WEW;X]k�p_cAh �f\Ãhjl
hsc1l]W�pEYZhjXÉYZ�Ahsl·WBíÚl[nA\&í�W�X[~ ^anAW_��c�hjcéþek;�AX]\��uq�hjc���nAh�Yýn�l[nA\�X[\&h�^mp
^alÉpBl]\f�Â�i`,dipBl[\ í��AcbYZl]hjW;cßq
	Æq)l[nbp_l
~�p_`b^Sl]nA\
hscA`A�AlgpBcbdEl[ni\
W�rodé��pBrs�A\ WBí�l]nA\&hsc1l]\fX[cbp_r�^alÉpBl]\
hsc1l]W
p&cA\f�3��pBrs�A\mWBíÝl[nA\mhsc1l]\fX[cbp_r�^alÉpBl]\�q8pBcedép_céW��Al[`A�ilïí��icbYZl[hsW;c8q��Õq,l]nbpBl�~�p_`b^Sl]nA\mhjcA`i�Al�pBced l]nA\
W;r�d �;p_rj�A\ÃWBíÚl[nA\�hjcul[\�X[cbp_r�^/lvp_l[\�hjcul[WEl]nA\&W;�il[`A�Al�ñ �>lmho^�WBí�l]\fc��b^a\Zí��ir�l[WEl]nAhjciz WBíÚl[nA\Ãhjcul[\fX]cbpBr
^alÉpBl]\&p�^Ù|b\fhjcik�p ?É^alvp_l[\&��\±YZl[W�X @&YZW�c1lÉpBhscAhjcAk�l]nA\ ^alÉpBl[\ WBíÚp_rjr�l]nA\ hjcbd1hs�1h�d1�bp_r�d1\�ropf��\frs\f~&\fculv^�hsc
l[ni\Ù~�p;YvnAhjcA\Åñ

WSrjl]nAW;�ik;n�l[nA\_^/\ d1\Zþbcihjl[hsW;cb^�Yfp_cé|b\ ^]pBl[h�^Cþb\±d |u�E~�p;YvnAhscA\_^�~�p�d1\m�A`�WBí�hsc1þbcAhsl[\frs��~�pBcu��rjW;�
Yfp_l[hjW�cb^Zq�\_p�Yýn W_í·��nihoYvn�YfpBc�lÉpBz�\&W�c!hjcuþbcAhjl]\frj�E~�pBcu�E�;p_rj�A\±^Zq���\���hsrjr�í�WuYZ�b^mW;�AX p_l[l]\fc1l]hjW�cÜW�c
~�p�YýnAhscA\_^���hjl[n�þecAhjl]\
^/\flv^MWBíÝpBl]W;~&h�YïrsWuYfpBl]hjW�cb^Zqb\_p;Yvn�W_í9��nAhoYvnEYfp_c�lÉpBz�\
W�cEW;cArs�Pp¸þbcAhsl[\t^a\flÚWBí
��pBrs�A\_^Zñ

* cA\·W;|u�uhjW;�e^À~&Wud1\�reí�W�X�l]nAho^9pB|b^/l[Xvp�YZl�cAW�l[hjW�c�WBí)~�p�YýnAhscA\�\f�uho^/lv^Àhsc
l]nA\Sí�W�X[~�WBíàd1hjk�hjlvp_rbnbpBXÉd1�
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��p_X[\�ÿ�rsWuYfpBl]hjW�cb^SY�W;X[X]\_^a`bW�cbd$l]Wm��hjX[\±^Zq í��icbYZl[hsW;c�~�p�YýnAhscA\_^�YZW�X[X[\±^a`bW;cbd�l[WmrsW;k;h�Y·k�pBl]\_^Zqbp_cbd�du\fropf�
~�p�YýnAhscA\_^)YZW;X]X[\_^/`bW;cbdml[W � hs`A� � W;`b^�W;X�X]\fk;h�^al[\�Xv^Zñ)W·^Æh�^à�9\frjruzucAW_��c8qupBcu�ÙþbcAhsl[\f�î^alÉpBl]\�l[Xvp_cb^[du�bYZl[hsW;c
Yfp_c$|b\gYfpBX]X[hj\±d
W;�AlM|u��p
cA\fl/��W�X[z&W_í9^a�eYýn�|bp�^ahoY�YZW�~&`bW;cA\�c1lÉ^Zñ
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WSrsl[nAW��Ak;nEl]nA\ YZW;X]X[\fr�pBl]hjW;cepBr)~&Wud1\fr)WBí9hjcuí�W;X[~�pBl[hsW;cLYfpBcE|b\m�b^/\_dEd1hjX]\_YZl]rj�&��hsl[nAW��Al�l[nA\tcA\f\_d$í�W�X
rjW�k;h�YfpBr�í�W;X]~�pBrsho^a~LqÆ��\Pnbpf��\$í�W��Acbd!hjlm�e^a\Zí��ArMl[W p;d1W�`Al�pérsW;k;h�YfpBr�í�Xvp_~&\f�9W;X[zÕq���hjl[n pé^/�AhjlÉpB|Ars\
^a�uculvpB�ÃpBced&^a\f~�pBcul[hoY�^ZqBí�W�X�hjlv^�p_`A`Arjh�YfpBl]hjW�c8ñ��>c&l[nAh�^�^a\_YZl]hjW�c8q1�9\·d1\±^[YZX]hj|b\�pÙrsW;k�hoYfp_rðí�W;X]~�pBrsh �_p_l[hsW;c
WBíÝl[nA\Ã^ahsl[�bp_l[\_du�>p_�Al[W�~�pBlÉp�~ÃWud1\fr>qÕl[nA\fc�Y�W;cb^/hod1\fXt^/W;~&\mhscb^ahsk;nulv^Shsl·k;hs��\_^·�b^·hjcul[W&l]nA\
cepBl[�iX[\ WBí
^ahsl[�bp_l[\_d&X]\f`AX[\±^a\fculvp_l[hjW�c8ñ
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��\&nbpf��\&p�d1W;`il[\_dérsW;k�hoY&p�^
p$~Ã\_pBcb^·W_íÚd1\_^[Y�X[hj|ihjcAkPl[nA\Ã^al]X[�bYZl]�AX[\ÃWBíM~�p�YýnAhscA\_^�q8YýnepBXvp�YZl[\�X[h ��hjcAk
l[ni\fhjXMhjcul[\fXÉp;YZl]hjW�cb^���hjl]n�l[ni\
\fcu�1hsX[W�cA~&\fculfqipBcbdE^/lvpBl]hjcAkÃYZX]hjl[\�X[hopÙí�W�X·l[ni\fhjXÚYZW;X]X[\_Y�l[cA\_^]^ZñMû�nAh�^³�b^/\
WBíàrjW;k�hoY�p;^Úp
^/`ð\±YZhÄþÕY�pBl[hsW;cPropBcik;�bp_k;\mho^�hscbd1\f`b\fced1\fcul�WBí�hslv^��b^a\gp;^MpBc�hs~&`Ars\f~&\�c1lÉpBl[hsW;cÃ^al]XvpBl]\fk;�Åñ
û�nAh�^Ùho^�YZX]�bYZh�pBr�|b\_YfpB�e^a\&~�p�YýnihjcA\_^���hjl]n�YZW�~&`Arj\��$rsW;k�hoYfp_r�du\_^[YZX]hj`Al]hjW�cb^·WBí�l[\�c nbpf��\
��\�X[�E^/hj~&`irj\
hj~Ã`Arj\f~ \fculvp_l[h£W;cb^ypBcbd�
�ó��Z÷�
_÷4
Éò�ö;ñ���\±YfpB�b^/\·p�rjWuYfp_l[hsW;c �8q�hjcÃp
YZ\�X[lvp_hjc ^/lvpBl]\�qAY�pBX[X]hj\_^�hsc1í�W;X]~�pBl]hjW;c
pB|bW��Almp_c1�E`AX]W;`bW�^/hjl]hjW;c l[nbp_lÙh�^·l[X[�i\
��nA\�cA\f��\fX �ého^·hscEl[nbp_lm^alÉpBl]\�q8l[nA\fX]\ YfpBc |ð\ÃpBc�hjcuþbcAhjl/�PWBí
`AX]W;`bW�^/hjl[hsW;cb^��3^a�bYvn�l[nbp_l��!Yfp_X[X]hj\_^�l[nA\�hjcuí�W;X[~�pBl[hsW;c l]nbpBl ��ñ û�nAW�^/\$`iX[W;`bWÅ^ahjl]hjW�cb^&YZW��Arod cAW�l
pBrsr�|b\$��X]hjl]l[\fc d1W_��c	p_cbdÜ~�pBcAhs`A�Arop_l[\_d ^a�u~
|bW;rshoYfp_rjrs��ñ W ^/hj~&`irj\ \f�Ap_~&`Ars\
��hsrjr�hjrsrj�b^/l[XÉpBl[\Ãl[nAh�^
`bW;hsc1l�ñ } W;cb^/hod1\fX9p·~�p�YýnAhscA\�l]nbpBlÝYZW;ce^aho^/lv^�WBí©p
^/hjcAk�rj\�������k�pBl]\�ñ���\fnbpf�uhjW�XvpBrsrj��q_l[ni\·d1\��1h�YZ\�h�^à��\�X[�
^ahs~&`Ars\�ÿ�l[nA\tW;�Al]`A�Al·W_í�l[ni\
~�p�YýnAhscA\·h�^Ù�
h£í9pBced�W;cArs�$h£í�|bW�l[nEhjlÉ^³hscA`A�AlÉ^·pBX]\&��ñÙ��\f~�pBcul[hoY�pBrjrs�;q�hsl
~�pf��|b\&~ÃW;X[\mhsc1��W�rj��\_dÕÿ·hÄíÚpé�ÃpBltl[nA\mþbXv^/l
hscA`A�AlgYfpBX]X[hj\±^ïl]nA\&hsc1í�W;X]~�pBl]hjW;cEl]nbpBl � pBced p �&p_l
l[ni\�^a\_Y�W;cbd&hjci`A�AlMYfp_X[X[hs\_^Àl]nA\�YZW�cbd1hsl[hjW�cbpBrÕhjc1í�W�X[~�p_l[hsW;c&l]nbpBl �����Sq1l]nA\fc���nA\fci\f��\fX�l[nA\ÚW;�Al]`A�Al
rjWuY�pBl[hsW;cEnbp�^S��pBrs�A\��;q,hsl·Y�pBX[X]hj\_^�l[ni\mhjc1í�W�X[~�p_l[hjW�c�l[nbp_l��SñÚû�nA\mhjc1í�\�X[\fcbY�\ÙX]�Arj\ ���_ø�õÅò9/ ��úð÷�ú òMh�^
cAW�l�hj~&`irj\f~ \fcul[\�dShjcml]nA\�~�p�YýnihjcA\�qf|i�Al�hjlyYfp_cm|ð\Mp_`A`Arshj\_d·í�X[\f\frs��l[W·X]\_p;^/W;c pB|bW��Al�l]nA\�hsc1í�W;X]~�pBl]hjW;c
l[nepBlMrjWuYfp_l[hjW�cb^�WBíyl[nA\�~�p�YýnAhscA\Mnbpf��\
p_|bW;�AlMl[nA\t^/lvpBl]\
W_í�l]nA\���W;X]rod,ñ
û�nA\ YZW�X[X[\�ropBl]hjW�cbpBryd1\Zþbcihjl[hsW;cPWBí9hjc1í�W�X[~�p_l[hsW;c8qAhsc1l]X[Wud1�bY�l[\_d�hjc�^a\±YZl[hsW;cE�uñ �uñ �1qÕYfp_cE|ð\ duhjX[\±YZl[rs�

í�W;X]~�pBrsh �f\±d�hjc�\f`Aho^/l[\f~ÃhoYÙrsW;k�hoY 
£��� �îqÆ�b^/hjcAkPl[nA\mí�W;X]~�� � ��� ���·l]W�hscbd1hoY�pBl[\ l[nepBlmp_k;\fcul���Yfp_X[X]hj\_^
l[ni\&hjc1í�W�X[~�p_l[hsW;c�l[nbp_l���ñPû�nAho^td1\Zþbcihjl[hsW;c W_íMhjc1í�W�X[~�p_l[hsW;c�hjcbd1�eYZ\_^�pBc�\ ���Ahj��p_rj\fcbY�\mX[\fr�pBl[hsW;c W�c
`bW�^]^ahj|irj\���W�X[rodi^ZqAl[nu�b^�k;hs�1hscAkmX[h�^a\·l]W&p_cEp;Y�YZ\_^[^/hj|Ahsrjhsla�tX[\fr�pBl]hjW;cP^]pBl[h�^Cí��uhjcAk l[ni\¸� � pB�uhjW;~�^�
 E �îÿ
� � ��� ����� � ��l[X]�Al[n��
� � ��� ��� ����� ��� � ��� � ��� � � �!�"��� � �îYZW;ce^a\ ���A\fcul[h�pBr8Y�rjW�^/�AX[\ �
� � ��� ����� � � ���#� � ��� ��� � ��`bW�^ahsl[hs��\Ùhsc1l]X[WÅ^a`b\_YZl]hjW;c#�
$ � � ��� ���%��� � ��� $ � � ��� � � � ��cA\fkÅpBl[hs��\�hjcul[X[WÅ^a`b\_YZl]hjW�c��

��\À�uhj\�� p_c pBk;\�c1lyp;^8l[nA\��AcihjW;ctWBíÕp_rjruWBíbhslv^,rsWuYfpBl]hjW;ce^Zq�^/W·^/lvpBl]\_^8WBíßpBk�\fc1lÉ^Æp_X[\9YZW�~&`AX[h�^a\_dMWBíß^alÉpBl[\±^
WBí©YZW;~Ã`ðW�cA\fcul�rjWuYfp_l[hjW�cb^Zñ���\�þbcbd hjl��b^/\Zí��Arbl[WgpB`A`irj�ml[ni\&� W;`b\fXvp_l[W�X�cAW�lÀW�cArj�ml]W
l]nA\·p_k;\fcul9p;^9p
��nAW�rj\�q;|i�Al9pBro^/W�l[W�hjlÉ^�YZW;ce^al[hsl[�A\�c1l�rsWuYfpBl]hjW�cb^Zñy�Ccuí�W;X[~�pBl[hsW;c Yfp_cm|b\·Yfp_X[X]hj\_d
hsc ^ahj~Ã`Arj\�rjWuY�pBl[hsW;cb^�W�X
hjcPYZW�~&`bW;�Aced$rjWuY�pBl[hsW;cb^�q,p_cbdEpBk�k;X]\fk�p_l[hjcik&rjWuYfp_l[hsW;cb^�rj\_p�dA^��b^³l]W�pBcPhj~&`bW�X[lvp_c1lMY�W;X[W�rjr�pBX[�ÃWBí�l]nA\
pB�uhjW�~�^Zqul[nA\t`AX[hscbYZhs`Arj\·W_í�ò /iö;ô>óoö�1 ����ú �;ô ��úAó���ójô �_ÿ�pBcLpBk;k�X[\fkÅpBl]\mrjWuYfp_l[hjW�cEYfp_X[X]hj\_^�l[nA\tYZW�c('/�AcbY�l[hjW�c
WBíàl[nA\�hjcuí�W;X[~�pBl[hsW;c�Y�pBX[X]hj\_d |1�&hslv^�YZW�cb^al]hjl]�A\fcul�rjWuYfp_l[hjW�cb^Zÿ
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û�nA\Sí�W�X[~�p_rð~ÃWud1\frÕYfpBcÃ|ð\Ú�b^a\_d l[W
`iX[W_��\·Y�W;X[X]\_YZl]cA\_^[^�`AX[W�`b\fX[l]hj\_^�WBíypBk�\fculv^Zÿ�k�hj��\fcÃp
du\_^[YZX]hj`A�
l[hsW;c&W_í)l[nA\ïYZhjXÉYZ�Ahjlyl[nbp_l�~�pBz�\_^)�A`&l[ni\�pBk�\fc1lÝpBcbd�ptd1\_^[Y�X[hj`il[hjW�c
W_í)l[nA\Úhjc1í�W�X[~�p_l[hjW�cbpBrb`AX]W;`b\fX]l[hj\±^
WBítl]nA\�hjcA`A�ilv^
l]Wél]nA\Ep_k;\fculfq�hjl Y�pBc8q�í�W;X \f�ipB~&`irj\�q�|b\�^aniWB��c	l]nbpBl l[ni\�W;�il[`A�AlÉ^
nbpf��\EY�\fX[lÉpBhjc
hjcuí�W;X[~�pBl[hsW;cbp_r,`AX]W;`b\fX]l[hj\±^�
Ä�����îñ�û�nAh�^SY�W;cb^/l[hjl]�Al[\±^�p
YZW�X[X]\_YZl[ci\_^[^�`AX[W�W_íÀí�W�XMpBcP\f~
|b\_did1\_d pBk;\�c1l�ñ
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|bW�l[nÃ^alvp_cbdAp_Xvd&`AX[W�k;XÉpB~&~&hscAkM~&\fl[niWudA^�pBcbdVW·�8hjc1í�\fX]\fcbYZ\Ý^a�i^al]\f~�^Zq�l[nA\Ú^a\f~�pBcul[hoY�^©W_í8~�p�YýnAhscA\
^alÉpBl]\_^³h�^³l/�u`AhoY�pBrjrs�$ò�ôîó /Õõ�1£ö;ôa÷]ø;ÿ9l[nA\gd1\_^ahsk;cA\�X�WBí�l]nA\
~�p�YýnihjcA\·nep;^Mp
`bpBX]l[h�YZ�Arop_X�~&\_p_cAhjcAkmhsc�~&hscbd
í�W;XÚ�;p_rj�A\±^³hscEd1\_^/hjk�cbpBl]\_d�rjWuYfp_l[hsW;cb^·p_cbd�^/l[X]hj��\_^�l[W�Y�W;cb^/l[X[�eYZlSl]nA\
~�p;YvnAhjcA\ï^aW&l]nbpBl·l]nAW�^/\ ^al]hj`A�A�
rop_l[\_dE^/\f~�p_c1l]hoYf^���hjrsrÆnAW�rod,ñgû�nA\ ^ahsl[�bp_l[\_d1�îpB�il[W;~�pBlvp&�uhj\f� pBrjrsW_�M^ï�e^Sl[WPpBl]l[X]hj|A�Al]\ ^a\f~�pBcul[hoY�^³l]W
��pBrs�A\_^Àhsc
rsWuYfpBl]hjW�cb^�~&W;X]\ ?]W;|�'/\_Y�l[hj��\�rj� @S|bp;^/\_d
W�c&l[nA\ïYZW;X]X[\fr�pBl[hsW;cbp_rÕd1\ZþbcAhsl[hsW;c&W_í)z1cAW_��rs\_d1k;\Åñ��>c
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l[ni\Ù~�p;YvnAhjcA\��ÂW�Xfqbp�^³�9\Ù��hsrjrß^a\f\�qu|1��p
YZW�~&`AhsropBl]hjW�c&^/�A^/l[\f~ �Éñ

W·^�W;|e^a\fX]��\_d&pB|bW_��\�qu��nA\fcPp
rjWuYfp_l[hsW;cPYfpBX]X[hs\_^Àl]nA\·hjcuí�W;X[~�pBl[hsW;c&l]nbpBl 
mqb^/W d1W�\_^�\f��\fX]� ^a�A`b\fX]�
rjWuY�pBl[hsW;cQ+tl[nA\fX]\Eho^�pÜ~ÃhjcAhs~&p_r�rjWuYfp_l[hjW�c l[nepBlPYfpBX]X[hs\_^&l[nA\�hjc1í�W�X[~�p_l[hsW;c	l[nepBl�
mñ���\é��hsrjr�^]p±�
l[nepBl·hsc1í�W;X]~�pBl]hjW;cPho^(1 � �vö�1²ó32_÷]øgl]W�p&~&hjcihj~ÃpBr,rsWuYfpBl]hjW�cEl[nbp_l
Y�pBX[X]hj\_^�hjl�ñ�WSc�\±^a`b\_YZh�pBrjrs��hj~&`bW;X]lvp_c1l
YZW�cb^ah�d1\fXvp_l[hsW;c�hjc�l[nA\Ãd1\_YZh�^ahsW;c�|ð\�la�9\f\fcE\fceYZWud1hjcik$|u�E��pBrs�A\&p_cbdé|u�ErjWuYfp_l[hsW;c�ho^·l[nA\ÃpB~ÃW;�Acul�WBí
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Action

g
Perception

VÆhjk��AX[\ E ÿ�xà�iX[\mp�YZl[hsW;cPYfp�^a\

��W�X[z l]nbpBlm~ �b^/lÙ|b\Pd1W�cA\�l]WErjWuYfp_rjh ��\
hs~&`bW;X[lÉpBcul
hsc1í�W;X]~�pBl]hjW;cßñé�>c�W;XÉd1\fXml]WElvpBz�\�p�`bpBX]l[hoY��Arop_X
p;Y�l[hjW�c	��nA\fc 
 ho^
l]X[�A\Åq�l[nA\ErsWuYfpBl]hjW�cb^
l[nepBlPYZW;cul[X]W;rMl[nA\E\�
,\±YZl[W�X&~
�e^alm\f��\fcul[�epBrjrs��Yfp_X[X[��l]nA\
hjcuí�W;X[~�pBl[hsW;cPl[nbp_l 
�+8hjlÚho^Shscb^a�1ü�YZhs\fc1l�í�W;XÚl[nbp_lÙhsc1í�W;X]~�pBl]hjW�cEl[W&|b\ \fcbYZWud1\±d�hjc�^aW�~&\mY�W;rjrs\_YZl]hjW;c
WBíÝrjWuYfp_l[hsW;cb^�hjc p��icAhÄí�W�X[~&rs�1��hjcul[\fX]`AX[\�l[\_d&~&\f~ÃW;X[�Åñ�û�nA\&p_~&W;�ic1l�WBíÝ��W�X[zEl[nepBl�nbp;^�l[WP|ð\Ãd1W�cA\
l[WPlvp_z�\ml[nA\ hjc1í�W�X[~�p_l[hsW;cEl[nepBl�
 p_cbd rsWuYfpBrsh �f\mhsl�hjcul[W�l[nA\ \ 
Õ\_YZl]W;X�|Ahslv^Zq)W;XtpBcu�EW;l]nA\fXtrjWuYfp_l[hjW�c
��nA\fX]\&hjl�~&hsk;nul·|b\
í��AX]l[nA\fXgYZW;~ |AhscA\_d$��hsl[n W�l[nA\�X
hjcuí�W;X[~�pBl[hsW;c8q)Yfp_c�YZX]�bYZhop_rjrs�Ed1\f`b\fcedéW;c�nAW_�
hjlM��p�^³hscAhjl]hop_rjrj� X[\�`AX[\_^/\fcul[\_d,ñ �	nA\fc�hsc1í�W;X]~�pBl]hjW�c$h�^³\�cbYZWud1\_d�|1����pBrs�A\�qbhjlMYfp_cEWBí�l]\fc�lÉpBz�\�~�pBcu�
YZW�~&`Arj\��SW�`ð\�XvpBl]hjW�cb^ÆWBíÕhscbd1\f�uhjcAkMp_cbd
`bp_l[l[\�X[c
~�pBlvYvnAhscAk�l[WMrjWuYfp_rjh �f\�+_hjc1í�W�X[~�p_l[hjW�c�l[nbp_l�ho^8\fcbYZWudu\_d
|u�
rjWuY�pBl[hsW;cÃYfpBc WBí�l]\fcm|b\S�e^a\_d d1hjX]\_YZl]rj��ñÆ�Å�bYýn Y�W;cb^/hod1\fXÉpBl]hjW;ce^À^/nAW;�irodmk;�Ah�d1\�l[nA\MX[\�`AX[\_^/\fculvpBl]hjW�cbpBr
YvnAW;h�YZ\_^Àl]nbpBlÚpBX]\�~�p;d1\ÚhjcPd1\_^/hjk;cihjcAk p_cbd$|A�ihjroduhjcAk p_k;\fculv^�ñ

� �  ('�ë���ã�ë_ã�� ���V 
ã�äO'
 hj��\fc l[ni\�^ahsl[�bp_l[\_d
�uhj\��!WBíàpBk�\fculv^�p_cbd&\fcu�1hsX[W;ci~&\fculv^�p�^Àhjcul[\�Xvp;Y�l[hjcikmpB�il[W;~�pBlvptpBcbd&l]nA\�YZhsXvYZ�Ahsl
~&Wud1\�r�WBí³YZW;~&`i�Alvp_l[hjW�c8q,�9\&Yfp_cé|i�Ahjr�dép�d1\_^/hjk�cé~&\�l[nAWud1W�rjW�k;��í�W;Xtp_k;\fculv^�^ahsl[�bp_l[\_dEhjc d1�ucbpB~ÃhoY
\fcu�1hsX[W�cA~&\fculv^�ñ��é\·þbXÉ^alÚYZW;cb^/hod1\�XSl]nA\mYfp�^a\�hjcP��nAhoYvn�l[nA\gpBk�\fc1lMnbp�^³cAWÃhjcul[\fX]cbpBr)^/lvpBl]\�qbl[nA\fc�l]nA\
Yfp�^a\&hsc ��nAhoYvn l]nA\�pBk�\fculm~&W;cAhsl[W�Xv^Zq)|A�Algd1W�\_^
cAW�l p4
Õ\_YZl�q�l[nA\&\�c1�uhjX]W;cA~&\�c1l�ñ��é\�Y�W;cbYZrs�bd1\&|u�
YZW�~
|AhscAhjcikÙW��AXÚd1\_^ahsk;c�~&\fl]nAWud1W�rjW;k�hj\_^Àí�W�X·p_c�\fc1l]hjX]\�pBk�\fc1l�ñ

�98	: � �EJ2R F N3@A>	K B
��\·|b\fk;hsc$|u�ÃYZW;cb^/hod1\�X[hjcik YZW;cul[X]W;r,hsc�p
��\fX]� ^ahj~Ã`Arj\Ú^a\fl]l[hscAkAqucbpB~&\�rj� ^al]hj~ �Arj�e^a��X[\_^/`ðW�cb^a\Ú^a�i^al]\f~�^
l[nepBl�~�p_`tYZ�AX[X]\fcul8hjcA`A�ilv^Æl]WSW��Al[`A�ilv^Æ��hsl[nAW��Al�pBcu�td1\f`b\fcbdu\fcbYZ\�W;cm`iX[hjW�XÆhscA`A�AlÉ^Zñ)W³l)\_p;Yvn
hscb^alÉpBculfq
l[ni\mhjcA`A�ilv^·Yfp_X[X]�$hsc1í�W;X]~�pBl]hjW�cEpB|bW��Al
l]nA\
hs~&~&\_d1h�pBl]\�^alÉpBl[\mW_í9l[nA\m\fcu�uhjX[W�cA~&\fculfqu|A�Al·l]nA\ pBk�\fcul
nbp�^�cAWmhjcul[\fX]cbpBrb~&\�~&W;X]�
|u�
��nAh�Yýn l[W duho^al]hjcAk��Aho^/n&W;l]nA\fX]��ho^a\ï^ahj~Ãhjrop_X9^alvp_l[\_^�l[nAX]W;�Ak�n�X]\_^ah�d1�A\_^�WBí
`bp�^al·\f�u`b\fX[hs\fcbYZ\±^ZñM�>cEl[nA\gpB�Al]W;~�p_l[W;cE~ÃWud1\fr>qAl]nA\ ^alÉpBl]\m^a\�l·WBíÝp&^/l[hj~ �Ars�b^a��X[\_^/`bW;cb^/\mpB�il[W;~�pBl[W�c
YZW�c1lÉpBhjce^�W�cArj�	W�cA\ ^alvp_l[\�q�p_cbd hscA`A�AlÉ^$p_X[\�^/hj~&`irj��`bp;^]^a\_d	W;c l[W!l]nA\�W;�Al]`A�Al�X[\fr�pBl]hjW;cßñ û�nAh�^
ho^�hjrsrj�b^/l[Xvp_l[\_d ^[YvnA\f~�p_l[hoY�pBrjrs��hjc�VÆhsk;�AX]\ E ñ�WSrjl]nAW;�Ak�n ^al[hs~
�irj�b^/�ÂX]\_^a`bW;ce^a\ÃpBk;\�c1lÉ^mpBX[\Ã\f�1l]X[\f~Ã\frj�
rjhs~&hjl]\_d,qbl[nA\���pBX[\�YZW;~&`irj\fl]\mpBk�\fculv^Zq�ciW;cA\fl]nA\frs\_^[^�q�pBced YZW;ce^al[hsl[�Al]\&p�X[\fr�pBl]hj��\frs��\_p�^a�u�Âl]W;�îpBcbp_rj� �f\
^alÉpBX]l[hjcik
`bW;hsc1l�ñ
���	��nbpBlLYZX[hsl[\fX]hop Y�pBc p!^al]hj~ �Arj�e^a��X[\_^/`ðW�cb^a\�^/�A^/l[\f~Lq³W�XEp_c1�Áp�YZl[hsW;cA�î^a\frs\_YZl]hjW;c ^a�i^al]\f~Eq�|b\

'/�bd1k�\_d ^/�bYfYZ\_^]^Cí��Ar � W cbp_l[�AXÉpBr��Ýpf�él]WEpBce^a��\�X
l[niho^(���A\_^/l[hsW;c�ho^Ùl]W�X]\frop_l[hj�uh ��\ ^a�bYfY�\_^[^�l[WE^/W;~&\
^alÉpBl]\_d¸k�W�p_r,^/`b\_YZhÄþðYfpBl]hjW;c l[nepBl�ho^ÆlÉpBz�\fcml]W�|ð\M`bp_X[l�WBíßl[nA\�`AX]W;|Ars\f~¿^/lvp_l[\f~&\�c1l�ñÆ�Mh 
Õ\fX[\�c1lÆíîp_~&hjrshj\_^
WBíÀYZW;cul[X]W;r,`iX[W;|irj\f~�^9pBX]ho^a\Åqbd1\f`b\fcbd1hscAkmW;cP��nbpBlMho^�~Ã\_pBcul�|u�&l[ni\Ùl]\fX[~ ?[k�W�p_r>ñ @
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* cA\td1hj~&\�cb^ahsW;c WBí���pBX]hop_|Ahjrshjl/�mhjcPd1\ZþecAhjcAkmk�W�p_ro^�ho^���nA\fl]nA\fX�l]nA\�k;W�p_ro^MpBX]\ïþe�1\_d&W�XMd1�1cepB~&h�Y;ñ
�	hjl]n$þb�u\_d�k;W�p_ro^���W;XÚd1\_^/hjk;ci�Âl]hj~&\·k�W�p_ro^ �Éq8p;Y�l[hjW�cA�î^a\frs\_YZl[hsW;cP~�pB`A`ihjcAkÅ^�pBX[\t\f��pBrs�bpBl]\_d$X]\frop_l[hj��\�l]W
l[ni\·\fcul[hjX]\�l[XÉp '/\_YZl]W;X[�mW_íy^alÉpBl[\±^Àl[ni\f�
\�cAk;\fced1\fXfñyû©Wt~&Wud1\frÕp_c�pBk�\fc1lÝp;^�`A�AXv^/�Ahjcik d1�1cepB~&h�Y�k;W�p_ro^�q
W;c l[ni\�W;l[ni\fX�nbpBcbdÕq1p�^[^/�A~&\_^�^/W;~&\9~&\fl]nAWudÙí�W;X�du\ZþbcAhscAk�~&W;~&\�c1l]�Âl]W;��~
W�~
\fcul,��p_X[hop_l[hsW;cb^�hjcm��nepBl
l[ni\�pBk�\fc1l9^/\f\fzi^Zñ�����\fc ��hjl[n�d1�1cepB~&h�YÀk;WÅpBr�^ZqAl[ni\�pBk�\fc1l9ho^�^a\�\fc�p;^�nbpf�1hscAkmp_l�rs\_p;^/lÀl]nA\Sþb�u\_dmk;WÅpBr
WBíÙp;YZl]hjcAkEXÉpBl[hsW;cbp_rjrs��qÀl]nbpBl ho^�q�p_lm\_p;Yvn�~&W;~Ã\fc1lt^/\frj\_Y�l[hjcikEp;Y�l[hjW�cb^ YZW;cb^/ho^/l[\fculm��hjl]nÜhslv^mYZ�iX[X[\�c1l
k;WÅpBr�^Ùp_cbdEhjc1í�W�X[~�p_l[hjW�c8ñB�>�>c1l]\fX[\±^al[hscAk�^/�A|Al[rs\fl[hs\_^MpBX[h�^a\mhscé`bp_l[nAW�rjW�k;hoY�pBr9^ahsl[�bp_l[hjW�cb^S��nA\�X[\ÃpBk;\�c1lÉ^
~&hsk;nul�`AX]\_^a\fX]��\·Xvp_l[hsW;cbp_rjhjl/� |1��YýnAW�WÅ^ahscAk
ciW;l�l[W ��p_c1l�W�XSciW;lMl[WmzucAW_��ñ �

WScAW�l[nA\fXÝd1hj~Ã\fcb^ahsW;cmW_í���pBX]hop_|Ahjrshjl/�
hsc&k;WÅpBr)d1\ZþecAhjl]hjW;cÃpBX]ho^/\_^Àí�X[W�~ l]nA\·Y�W;~&`Ars\f�uhjl/��WBí)l[ni\·k;WÅpBr
pBced¸l]nA\�í�W;X]~ hjcm��nihoYvnmhjl�h�^Æ\f�u`AX[\_^]^a\_dÕñ  W�p_ro^�YfpBcm��p_X[�mhjc Y�W;~&`Ars\f�uhjl/�³í�X]W;~ l[nbp_lÀW_í8~�p_hjculvp_hjcAhscAk
^ahs~&`Ars\Ù\�c1�uhjX]W;cA~&\�c1lÉpBr8hjcu��pBX]hopBculv^�q,l[WP^]pBl[h�^Cí��uhjcAkPp_X[|Ahsl[Xvp_X[�El]\f~&`bW;XÉpBr)`AX[\_duhoYfp_l[\_^�q,l[W�W;`il[hj~Ãh �fhscAk
YZW�~&`Arj\��
cu�A~&\fX]hoYfp_rb\f��pBrj�epBl[hsW;cLYZX[hsl[\fX]hop��Â\Åñ kAñsqA~�pB�uhj~Ãh ��\Sl]nAX[W��Ak;nA`i�Al·��nAhsrj\�~&hjcihj~&h �fh£cAkt\fcA\fX]k;��q
��hjl]nÁYZW;~Ã`Arj\f��l[XÉp;d1\�W 
ß^ �Éñ ��\fk�p_Xvd1hscAk l]nA\�í�W;X]~ W_ít`AX[\_^/\fculvpBl]hjW�c8qMYZW;~&`irj\f�uhjl/��Yfp_c	�;p_X[��í�X[W;~
pE^ahs~&`Ars\
\fcu�A~&\�XvpBl]hjW�céW_ít^alÉpBl[\±^Zq�í�W;Xmk;WÅpBr�^¸W_í·~�p_hjcul[\fcepBcbYZ\ÅqÆl[W�Y�W;~&`Ars\f��í�W;X]~
�irop;^�hjc \��1`AX]\_^a�
^ahs��\
rsW;k�hoYfp_r�rop_cAk;�epBk;\±^Zq9YZrjWÅ^a\_dE�Acbd1\�Xm��W�W;rs\_pBc�W�`ð\�XvpBl]hjW�cb^ZqM� �epBcul[hÄþðYfpBl]hjW;cßq�pBced X]hoYvnél]\f~&`bW;XÉpBr
W;`b\fXÉpBl]W;Xv^�ñ
��\_Yfp_�b^a\�q�hsc	\f�1l]X[\f~Ã\�Y�p;^a\±^Zq·p_k;\fcul�^/�1cul[nA\±^aho^ÃYfpBcÁ|b\Ehjcul[Xvp�YZlvp_|Arj\Åq³hsl&ho^ cAW;lPp X[\_p�^aW�cbpB|Ars\

W;|�'/\±YZl[hs��\
l[W�l]X[�El[WPd1\���\frjW�`E�AcAhj��\�Xv^[p_r�^aW�rj�Al]hjW�cé~&\�l[nAWudA^�ñ �Sp_l[nA\fX�q8hjl·h�^ï`iX[\Zí�\fXÉpB|Ars\ml[WPd1\f��\�rjW;`
pE~&\fl[niWud1W;rsW;k;��í�W;XÃ^a`b\_YZh£í��1hscAk�`bp_X[l]hoYZ�Ar�pBX p�YZl[hsW;c	^/l[XÉpBl[\�k;hj\±^Zq9pBcbd�l[W d1\f��\frsW;`�p_c!hjcu��\fcul[W�X[��WBí
^aW�rj��\_d ^a`b\_YZh�pBr9Yfp;^/\_^
l[nepBlmY�pBc�\f�u`ð\±d1hjl]\&p_k;\fculmYZW�cb^al]X[�bY�l[hjW�c hjc `AXvp�YZl[h�YfpBrÝ^ahjl]�bpBl]hjW�cb^Zñ WÚ^Ù��hjl]n
k;WÅpBrß^a`b\_YZh£þÕYfpBl]hjW�c8q;l[ni\·^/`ð\±YZhÄþÕY�pBl[hsW;c WBí©p;YZl]hjW;ci�>^/\frj\_Y�l[hjW�cm~�pB`i`AhjcAkÅ^�YfpBc lvp_z�\�~�pBcu�Ùí�W�X[~�^�q�d1hjX]\_YZl
pBced�hjcbd1hsX[\_Y�lfñ * cA\�íîpB~&hsrj� WBí9d1hsX[\_Y�lS~&\�l[nAWudA^�hscbYZrs�bd1\_^�cAW;lÉpBl]hjW;ce^³í�W;X�du\ZþbcAhscAk¸í��icbYZl[hsW;cb^�WBí9W�cA\
W;XÚ~&W;X]\
hjci`A�Al·��pBX]hop_|Arj\_^Mhjc�p&^/�AhjlÉpB|Ars\mropBcik;�bp_k;\�q)^a�eYýnLp;^·rjW�W�z1���A`�lvpB|irj\_^���W;cArs��hsc���\fX]��^/hj~&`irj\
Yfp�^a\_^ �vqAí��AcbYZl]hjW;cepBr)\f�1`iX[\_^]^ahjW�cb^ZqÕYZhsXvYZ�Ahsl�d1\±^[YZX]hj`Al]hjW;ce^ZqbW;XÚdApBlÉpB� � W_� k;XÉpB`Ane^Zñ W X]\frop_l[\_d&íîpB~&hsrj� WBí
~&\fl]nAWudA^,�b^/\_^8l[nA\9Yfp_roYZ�Ars�b^,WBíiX[\�ropBl]hjW�cb^©XÉpBl]nA\fX8l[nepBcÙí��icbYZl[hsW;cbp_r�\f�u`AX[\_^]^ahsW;cb^�qBhsc
^/W;~&\9Yfp�^a\_^,��hsl[ngp
d1\fl]\fX[~ÃhjcAh �_pBl]hjW;c�W�`b\fXvp_l[W;XypB`i`Arjhs\_d�p;^8l[nA\�r�p;^/l)^al[\�`8q;pfí�l[\fX8l]nA\�W;�Al]`A�Al8X]\frop_l[hjW�c�nbp;^8|b\f\fc�YZW�~&`bW�^/\_d
|u�EpB`i`Arj�uhjcAk�W�`ð\�XvpBl]hjW�cb^Ùrshjz�\
�icAhjW�c8q8hjcul[\fXÉ^a\_YZl]hjW�c8q8pBced X]\_^al]X[hoY�l[hjW�cEl[W�`AX]hj~&hsl[hj��\ÚX[\fr�pBl[hsW;cb^�ñ û�nA\
|bp�^a\f��rj\f��\�r,X[\�ropBl]hjW�cb^�YfpBc�|b\
X]\f`AX]\_^a\fcul[\±d
\fhjl]nA\fX9\fc1�i~&\fXvp_l[hs��\fr£�
W;XMhjc�~&W�X[\�Y�W;~&`bp�YZlÀí�W�X[~Eñ
�³\��T
 �Aq 4 �ðh�^�pÙrop_cAk;�epBk;\·í�W�X�^/`b\_YZhÄí��uhjcik
p�YZl[hsW;c ~�pB`i`AhjcAkÅ^ �>p;^���\frsrbp;^�~�p;YvnAhscA\_^Æ��hsl[n hjcul[\fX]cbpBr

^alÉpBl]\2�)p;^ypB|b^/l[Xvp�YZl9YZhjXÉYZ�Ahsl)d1\_^[Y�X[hj`il[hjW�cb^Zñy�³\��
^/\fX[��\±dÙp�^�p·^a�A|e^al[XÉpBl]\�í�W;X  pB`i`b^9
 � q � �>q_��nAh�YýntlvpBz�\±^
p�^a�u~
|bW�rjhoY�^/`ð\±YZhÄþÕY�pBl[hsW;cEW_íMpBc p;Y�l[hjW�cE~�pB`i`AhjcAk�pBcbd�YZW;~Ã`Ahjrs\_^�hjl·hsc1l]W
þb�u\_d�X[�ic1l]hj~&\tYZhsXvYZ�Ahsl[X]��ñ
W  p_`A`b^�`AX[W�k;Xvp_~ Y�W;cb^/ho^alÉ^ÙW_íMp�^/\fl�WBíMk�W�pBr9X[\_du�bYZl[hsW;cEX]�Arj\_^�qÆ��nAh�Yýn�^/`b\_YZhÄí��EniWB� p$nAhsk;nA��rj\���\fr
k;WÅpBrÕho^�l[XÉpBcb^>í�W;X[~Ã\_d¸l]Wmp�~&W;X]\M^a`b\_YZh£þÕYSp_cbd&^/hj~&`Ars\fX)rjW_���Ârs\f��\fruk;WÅpBr>ñ �	nA\fc k;hs��\fcÃpÚþe�1\_dmk;WÅpBr8l]W
^[p_l[h�^Cí���q,l]nA\  p_`A`b^�YZW�~&`Ahjrs\fX�k;\�cA\fXvp_l[\_^�p
`iX[W_��pB|Ars��YZW;X]X[\_YZl��Âl]nAW;�ik;n `bW�^]^ahs|Arj�P`bpBX]l[hop_r6�MX[\±p;YZl]hj��\
`AX]W;k;XÉpB~ �ÂhscA`A�Al]�Âl]W;��W;�Al]`A�Al�~�p_`��,í�W;X9l[nbp_l�k�W�pBrîñ W  p_`A`b^À`iX[W;k�Xvp_~ h�^Àk;�iXvpBcul[\�\_d¸l]W
|b\ÚYZW;X]X[X[\±YZlfq
|A�Al�cAW�l�cA\±YZ\_^[^]pBX]hjrj�gYZW;~Ã`Arj\fl]\�+_hÄí8hsl�W;�il[`A�AlÉ^�p_c�p;YZl]hjW�c8q�hjl�ho^�pB`i`AX[W�`AX[h�pBl[\Ml[Wtl[nA\Ú^ahsl[�bp_l[hsW;c8q�|A�Al�hsl
��hjrsrbcAW;l9cA\_YZ\_^]^[p_X[hjrs�
W��Al[`A�ilMpBc�p�YZl[hsW;c&hsc
\f��\�X[�m^/hjl]�bpBl]hjW;cßñ * ci\·WBí)l]nA\S~�pBhjcÃ^al]X[\fcik;l[ne^ÀWBí  p_`A`b^
ho^·hslv^·rj\_p�^al]�>YZW�~&~&hsl[~m\fculMpB`A`iX[W�p�YýnßÿÙh£í�~�p_c1��rjW_����rj\f��\�r�p�YZl[hsW;cb^�^[p_l[h�^Cí���p$`epBX[l]hoYZ�iropBX�k�W�pBrîqÆl]nA\f�
pBX]\&p_rjr�X]\fl[�iX[cA\_dEp�^Ù`bp_X[l�WBíÝl[nA\mX]\_^a�irjlfq8��nAh�Yýn�p_rjrsWB�M^·cAW�cA�îd1\fl[\�X[~&hscAho^/l[hoY�YvnAW;h�YZ\
W_íÚp;YZl]hjW�cQ+8l[nAh�^
k;X]\_pBl]rj��^/hj~&`irjhÄþe\_^�l[nA\tYZW�~&`bW�^ahsl[hsW;cbp_r8YZW�cb^al]X[�bYZl]hjW�c�WBíy`AX]W;k;XÉpB~�^�l[nepBlM^[p_l[h�^Cí���~
�irjl[hs`Arj\�k�W�p_ro^Zñ

WSrjl]nAW;�ik;n  pB`A`e^ï`iX[W;k�Xvp_~�^Sp_X[\ ^/`ð\±YZhÄþb\±d$�b^/hjcAk�^/�1~ |bW;rshoY·X[�Ars\_^Zqbl[ni\f�P^al[hsrjr)X[\ ���AhsX[\�l[nA\t`AX[W��
k;XÉpB~&~Ã\fXÆl]Wtd1Wtpïk�X[\_p_l9d1\_pBrbW_í8l[ni\S�9W;X[zÕq�\_^a`b\_Y�hopBrsrj��hjc du\fl[\fX]~&hjcihjcAkM��nbpBl9YvnbpBhscb^�WBí©p;YZl]hjW;ce^à��hsrjr
X[\±^a�Arsl�hjc�d1\_^ahsX[\_d W;�AlÉYZW;~&\±^Zñ  p_`A`b^Md1W�\_^�cAW�lM^a�A`A`bW�X[lMl[nA\·X]\_d1�bY�l[hjW�c&WBíyk;WÅpBr�^³hsc1l]Wm^a\�� �A\�cbYZ\_^�WBí
p;Y�l[hjW�c8q�^/W�l[nA\ `AX[W�k;XÉpB~&~&\�X·nbp;^�l[W�~�p_hjculvpBhsc�pBcu��^a�bYvn YZW;~&~Ãhjl[l]~m\fculv^�nAhs~�^a\fr£í�|bp�^a\_déW�c `b\fX[�
YZ\fhs��\_dEYZW�cbd1hjl]hjW�cb^Zñ��>c ~�p_c1�LYfp;^/\_^Zq)��\&�9W;�Ar�d rshjz�\m`AX]W;k�XvpB~�^Ùl[WP|b\�d1\fX]hj��\_d$í�X]W;~ ~
�bYvn�~ÃW;X[\

�f�



pB|e^al[XÉp;YZlÚ^a`b\_Y�hÄþÕYfp_l[hsW;cb^�ñ
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�>cbd1hsX[\_YZlM~&\fl]nAWudA^·du\ZþbcA\ml]nA\&p�YZl[hsW;cA�î^a\�rj\_YZl]hjW�c�~�p_`A`Ahjcik&|1�Ld1\fX]hj�uhjcAk&hslSí�X[W�~ ^/W;~&\ d1\±^[YZX]hj`Al]hjW;c
WBíÚl[ni\&\fcu�1hsX[W;ci~&\fcul·p_cbd l[nA\&k�W�p_r>q���nA\fl]nA\fXthjc l]nA\
í�W;X]~ WBíÚp_c�\f�1`irjhoY�hjl�YZW�~
|ihjcbp_l[W;X]hop_rÀW�|�'/\_YZl
rjhsz�\·pmk;XÉpB`AnßqðW�XShsc$l]nA\·í�W;X]~ WBí9du\_YZrop_Xvp_l[hj��\Úp;^]^a\fX]l[hsW;cb^�q,^/�bYýnPp�^³W�`ð\�XvpBl]W;X�du\_^[YZX]hj`Al]hjW�cb^àí�W��Acbd$hsc
YZr�p;^[^/hoYfp_r W·�A`Arop_cAcAhscAk·^/�A^/l[\f~�^Zñ)û©WMhjrsrj�b^/l[XÉpBl[\ynAW_��pS^/l[hs~
�Ars�b^a��X[\±^a`bW;cb^/\�pBk�\fcul�Yfp_c
|b\9YZW;ce^al[X]�bYZl]\_d
pBrsk;W�X[hjl]nA~&h�YfpBrsrj��í�X[W�~ pBc!\��1`ArshoYZhsltd1\_^[Y�X[hj`il[hjW�c�WBítp_c!\fcu�1hsX[W�cA~&\fcultpBcbd�k;W�p_r>q���\PYZW�cb^ah�d1\fXml]nA\
^a`b\_Y�hopBr9Yfp�^a\mW_íÚpBk;\�c1lÉ^ïl]nbpBlt~�pBhsc1lÉpBhsc�hjcu��pBX]hopBculv^�ñVWSrjl]nAW;�Ak�nél]nA\ ~&\fl[niWud�hjrjrs�b^al]Xvp_l[\_dEd1W�\±^ÙcAW�l
^[Y�pBrj\M��\�rjrb��hjl]n
r�pBX[k�\�^alÉpBl]\�^a\flÉ^Zquhjl9d1W�\_^�hsc1l]X[Wud1�bY�\Shs~&`bW;X[lÉpBcul9YZW;cbY�\f`Alv^�p_cbd&|A�Ahjr�d¸�i`&hjcul[�Ahsl[hsW;cb^
pB|bW��Al·`AX]W;`b\fX[l]hj\_^�W_í�p�YZl[hsW;cL^al[XÉpBl]\fk;hs\_^Zñ

W¿^al]hj~ �Arj�b^/�ÂX]\_^a`bW�cb^a\gpBk;\�c1l·l]nbpBl�~�p_hjculvp_hjcb^�hsc1��pBX]hop_c1lÉ^·YfpBcE|b\Ã^a�uc1l]nA\_^/h �f\_d�p�^Úí�W�rjrsWB�M^�ñ
w,\�l
l[ni\�\fcu�1hsX[W�cA~&\fculb|ð\�X]\f`AX]\_^a\fcul[\±dÙp�^�p�cAW;cbdu\fl[\fX]~&hjciho^al]hoY�p_�Al[W�~�pBl]W;c���� � 
 � � �_óoúAójô ��� � ��õ�ô
	Éq;��nA\fX]\
� � ho^�p
þbcAhjl]\�^a\�lSW_í�^/lvpBl]\_^�WBíyl[nA\�\fcu�1hsX[W�cA~&\fcul�+
� 
 ho^ p þbcAhsl[\L^a\fl WBítW;�il[`A�AlÉ^ �Âl[ni\_^a\LpBX[\E�e^a\Zí��Arsrj� �uhj\���\_d�p;^V/ð÷.
 �Z÷ /bôoò
í�X[W�~ l]nA\Ep_k;\fcul�� ^
`b\fXÉ^a`b\_YZl]hj��\2� +

� � ho^�pÙþecAhjl]\
^/\fl�WBíÀp;YZl]hjW;ce^�l[nbp_lSl]nA\tpBk;\�c1lMYfp_c�k�\fcA\fXÉpBl[\tp�^³hscA`A�Al�l]W
l]nA\�\fc1�uhjX]W;cA~Ã\fc1l�+
� óoúAójôuho^)p·^a\�lÆW_í8^/lvp_l[\_^)YZW;culvp_hjcAhscAk·l]nA\�W�cA\�l]nbpBl�l]nA\�\�c1�uhjX]W;cA~&\�c1lÕho^8z1cAW_��ctl[W·|b\�hjcthjcAhsl[h�pBrjrs�A+
� �Pho^·p&X]\frop_l[hjW�cEW;c���
 ��
�� ��nA\fX[\�� ��� � ���-����� �MnAW;r�dA^·hÄí9hjlMho^·`bW�^]^ahs|Arj\
í�W�XÙl]nA\m��W�X[r�d l]W~�p_z�\mp&l[XÉpBcb^/hjl]hjW;cEí�X[W�~ ^/lvpBl]\�� � l[WP^alÉpBl[\�������nA\fc p;YZl]hjW;c���h�^Sk;\�cA\fXvp_l[\_dE|u��l[ni\ pBk;\�c1l�+p_cbd
� ��õ�ô,ho^�p
í��AcbY�l[hjW�c�~�pB`A`ihjcAk�� l[W�

VAW;X�l[ni\�^ahs~&`Arj\�`i�AX[\f�îp;Y�l[hjW�cPYfp;^/\�q1�9\�p;^]^a�A~&\Úl[nbp_l�l[nA\·\�c1�uhjX]W;cA~&\�c1l�p_�Al[W�~�pBl]W;c�W;�il[`A�AlÉ^�hjlÉ^

í��Arsr,^/lvp_l[\tp;^�W;�Al]`A�Alfñ9�>c&W;l]nA\fX9��W;XÉdA^Zqul[nA\Ú`ð\�XvYZ\f`il�^a\�l 
 ho^�hod1\fcul[h�YfpBril[Wml[ni\�^alÉpBl[\ï^a\fl�� p_cbd ��õ ô
ho^�l]nA\�hod1\�c1l]hjl/�¸í��icbYZl[hsW;c�W;cL^alÉpBl[\±^Zñ9w,\fl�l[nA\�k�W�pBr)|b\
X]\f`AX[\±^a\fcul[\_d |1���tqbp ^a�A|e^a\flMWBí��9qul[nbp_lSl]nA\
pBk�\fcul�ho^�l[W ~�p_hjculvpBhsc�p;^MpBc�hsc1��pBX]hop_c1lMYZW�cbd1hsl[hjW�c8ñ

W ^aW�rj�Al]hjW�c l[WEl]nAho^�`AX[W�|Arj\f~ h�^����fq�p�^/�A|b^/\flmWBí � ��hjl[nihjc���nAhoYvn l[ni\
\fcu�uhjX[W�cA~&\fcul�Yfp_c |b\
~�p�d1\
l]W�^alÉp±� hjcbd1\�þbcAhjl]\frj�ÅqÆp_cbd�p�~�pB`i`AhjcAk�í�X[W�~ ���¸l]W �
q�^/`ð\±YZhÄí��uhjcAkPl[nA\Pp�YZl[hsW;cb^�l[nA\PpBk�\fcul
^aniW;�Ar�d$lvp_z�\·hjc�W�Xvd1\fXMl[W ^/lvpf����hjl]nAhjc����fñ9û�nA\t^a\fl!���·Y�pBc�|b\
Y�W;~&`A�il[\_d
hsl[\fXÉpBl]hj��\frs��q�p;^�í�W;rsrjW_�M^Zÿ

w,\�l"��#·ÿ%$��
VAW�X!&�$Á�
l]W 0 0 0

w,\�l!�('*) � $,+VAW�XMpBrjr���-.��'
�Âí0/1�-032�� � 04�*� � ���-� � � �%� � � -.��' l[nA\fc

p;dAd �&l]W5� '*) ��	ni\fc6� ' $,� '*) � qAl[\fX]~&hjcbp_l[\ÚpBcbd�X[\fl]�AX[c6� ' ñ

�;�



��p;YvnÜhsc1l]\fX[~Ã\_d1hop_l[\ ^/\fl���'Eho^
l[ni\�^/\flmWBíÙ^alvp_l[\_^Ùí�X]W;~ ��nihoYvn � YfpBc |b\$~�pBhjculvp_hjcA\±dLí�W�X&p_l
rj\±p;^al &Ü^/l[\f`e^Zñ VAW;X�p_c1��^/lvpBl]\ � -��tq©h£í9l[nA\fX]\m\f�uho^alÉ^·pBc p;Y�l[hjW�c ^/�bYvnEl[nbp_lïí�X]W;~ \f��\�X[��`bW�^[^/hj|Ars\
^a�eYfYZ\_^]^aW;XÝ^alÉpBl[\ � �jq � Y�pBc |ð\Ú~�pBhsc1lÉpBhjci\_dÙí�W;X &$^/l[\f`e^Zq1l]nA\fc hjcÃ^alÉpBl[\ �Õq � YfpBc |b\·~�p_hjculvpBhscA\_dÙí�W�X
& �	�t^al]\f`b^�ñ�û�nAh�^S^/l[\f`�h�^SYfp_rjrs\_d�?[k�W�p_r�X[\fk�X[\_^]^ahsW;c8q @
|ð\±YfpB�b^/\ � '*) � ho^�l[ni\Ù�9\_pBz�\±^al�`iX[\_YZW�cbd1hsl[hjW�c�Acbdu\fXS��nihoYvn � ' YfpBcP|b\Ù~�p;d1\�l[X]�A\
W�c�l]nA\�cA\f�ul·^/l[\f` �>^/\f\m��W�^/\fcb^]YýnA\�hjc 
Ä� E �8W;X � p_rod1hscAk;\fX 
£� ���
í�W;XÚp
~&W�X[\�YZW�~&`Ars\fl[\Úd1\_^]YZX[hs`Al[hsW;c�WBí�X]\fk;X]\_^[^/hjW�cA�Â|ep;^a\±d$`Ar�pBcAcAhscAk.�Éñ��	nA\fcPl[nAh�^�`AX[WuYZ\±^[^�X[\_p�YýnA\±^�p
þb�u\_d&`bW;hjculfqul[nA\�c$�9\�nbpf��\�d1\fl]\fX[~&hscA\_d
l]nA\t^a\fl�q � � WBíà^alÉpBl]\_^Ýí�X]W;~ ��nihoYvn�� YfpBc�|b\�~�pBhsc1lÉpBhscA\_d
hjced1\ZþbcAhsl[\frs��ñ)�>c$W�Xvd1\�X�l[Wm~�p_hjculvpBhsc����Ýí�X]W;~ ^/W;~&\ï^alvp_l[\ �ÕqAl[ni\
p_k;\fculMYfp_c�duW&p_c1��p�YZl[hsW;c � ^a�bYvn
l[nepBl�2�� � 0 � � � ���-� � � � � � � -.���fñ
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} W;ce^ahodu\fX�p&^/hj~&`Ars\td1W;~�p_hjcPhjc���nihoYvnEp&X[W�|ðW�l�~
�b^/l�z�\f\f`P`Arop_c1lÉ^Sp_rjhj��\t|1���ÝpBl[\�X[hjcik&l[nA\�~EñMû�nA\
p;Y�l[hjW�cP^a\fl�W_í�l]nA\�X[W;|bW�l·YZW�c1lÉpBhscb^�p;YZl]hjW�cb^³l]Wm��p_l[\fX�\_p�YýnÃ`Arop_c1lMp_cbd ú ��� ��/bqAl[nA\tp;Y�l[hjW�c�l[nbp_lMd1W�\_^
cAW�l[nAhscAkAñtû�nA\m^/lvp_l[\ WBí9l[nA\t��W�X[rodEY�pBcE|b\m\f�u`AX[\_^]^a\_dPp;^�p
��\_Y�l[W;XÚd1\_^]YZX[hs|Ahjcik
l]nA\m~&W;h�^al]�AX[\�rj\���\fr
WBíy\_p�Yýn `Arop_c1l�q1��nA\�X[\ �mh�^À��\�l�� '/�e^al��ÝpBl]\fX[\_d*��pBced$�
h�^�d1\±p;d,ñ�VAW;X9\f�ipB~&`Ars\�q;l]nA\·��\_YZl]W;X ��� )����
d1\_^]YZX[hs|b\_^�pÙ^/hjl]�bpBl]hjW;c hjc ��nAh�Yýnml]nA\³þeXv^al�`Ar�pBcul�ho^��9\flfq�l[ni\M^a\_YZW�cbd ^arjhsk;nul[rs�md1X]hj\fX�q�pBcbd l[nA\Ml[nAhsXvd
h�^
d1\_p�d,ñ S�W�ho^al]�AX[\td1\±YZX[\_p�^a\_^�|u�&W�cA\
\f��\�X[� l[hj~Ã\�^al]\f`�W;cE��nAh�Yýn�l[ni\Ù`iropBcul�ho^�cAW�lS�ÝpBl[\�X[\_d,ñ9x�rop_c1lÉ^
l[nepBlÚd1hj\ ��X[\_p�Yýn�~&W�ho^/l[�AX]\·rj\f��\�r,�A�9^alÉp±�Pd1\±p;d
í�W;X]\f��\fXfñ

�é\�Y�W;cb^/hod1\fX�pÜ^/hjl]�bpBl]hjW;cÁhjc	��nihoYvn	l[nA\fX]\�pBX]\El[nAX]\f\E`Arop_c1lÉ^&pBced l]nA\ék�W�p_rÙh�^
l[W�~�p_hjculvp_hjc
l[ni\�YZW;ced1hjl]hjW;c ?[cAWP`Arop_c1lÉ^
pBX]\�d1\_p�d1@�+�� h�^Ù\fcu�A~&\�XvpBl]\_d�|b\frjW_� �Â��hjl]n \ ���Ahj��p_rj\fcult^alvp_l[\_^��Acbd1\�X
d1h 
,\�X[\fculSW�Xvd1\�X[hjcik�^SW_í�`Ar�pBculv^Md1\frj\�l[\_d,qb|b\_Yfp_�b^a\ml]nA\mhod1\�c1l]hjl/�&WBí9l]nA\mhjcbduhj�uhod1�bp_ro^�h�^ShjX]X[\frs\f��pBculSl]W
l[ni\Ù~�pBhjcul[\�cbpBcbY�\SW_í�l[nAh�^�k;WÅpBr6�Éÿ
�	�
���$� �	�
� )�� �	�
� �
� �	�
� ' � �	� ) )�� �	� ) �
� �	� ) ' � �	� � ��� ��� � ' �
�	� ' ' � � )�) )�� � )�) �
� � )�) ' � � ) � �
� � ) � ' � � ) ' ' � � ��� ��� � �0� ' �
� � ' ' � � '�' ' �

û�nA\ � � X[\±^a�Arsl[hjcikÙí�X[W�~ l[nA\�k;WÅpBr)X[\fk�X[\_^]^ahsW;cPpBrsk;W;X]hjl]nA~ ho^�ÿ
�	�
���$� �	�
� )�� �	�
� �
� �	�
� ' � �	� ) )�� �	� ) �
� �	� ) ' � �	� � ��� ��� � ' �
� )�) )�� � )�) �
� � )�) ' � � ) � �
� � ) � ' �

û�nA\t~&W�^/lMYZW;cb^/l[XÉpBhjci\_d�^/lvpBl]\
hsc.���Sho^ � ) � ' �uñ9���&��p_l[\fX]hjcAk l[nA\t`Arop_c1lMp_lS~ÃW;ho^/l[�AX]\�rj\f��\fry�;qAhsl
ho^9YýnepBcAk�\_d¸l]W���� � ' �uqupBcbd
l]nA\fc&l]W �	� ) ' �1qupBced
l[nA\�c&l[W ��� ) ���uñ!W�lÀl]nAho^�`bW;hjculfqul[nA\gú ��� ��/
p;Y�l[hjW�cEho^MpBrsrjW_��\_dÕq,p_cbd�l[nA\mX]W;|bW;lïYfpBcEX]\_^al�q,rj\_p�d1hjcik
l]W&l[nA\tW;X]hjk;hscbpBrà^alvp_X[l]hjcAk�^/lvp_l[\mWBí � ) � ' �1ñ
�SW�l[\
l]nbpBlÚl[nA\fX]\mp_X[\mcAW�^/lvp_l[\_^Shsc.���·��hjl]nEla�9W
`iropBculv^ÚpBl·rs\f��\fr��tW;X·l]nAX[\f\gpBl·rs\f��\fr)� +8pBrsl[nAW��Ak;n
l[ni\_^a\Ã^alÉpBl[\±^Ùp_X[\ hjc�� �ÂciW�`Ar�pBculv^�pBX]\&YZ�iX[X[\�c1l]rj�Pd1\_p�d �vq)l[nA\f�LpBX]\
cAW�l
hsc ���fq8|b\_YfpB�e^a\ hjl�ho^·cAW�l
`bW�^]^ahj|irj\�l[W z�\f\f`�p_rjr8l]nA\�`Arop_c1lÉ^Àí�X[W;~ d1�1hscAkmhjc�l]nA\·í��Al[�AX]\�ñ
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W·^
~&\�c1l]hjW;ci\_dEpB|bW_��\�q�l[nAh�^mYZW;cb^/l[X]�bYZl[hsW;c d1W�\_^
ciW;lÃ^[Yfp_rj\&�9\frjr9p;^ml[ni\$cu�A~ |b\fX�WBíÚ\fc1�uhjX]W;cA~Ã\fc1l
^alÉpBl]\_^
hjcbY�X[\_p�^a\_^�q�pBced l]nAho^�~&W;l]hj��pBl]\_^·l[nA\Ã�b^a\&W_íMW;l]nA\fXmX[\�`AX[\_^/\fculvpBl]hjW�cb^ZñTWSrjl]nAW;�ik;n�W;XÉd1hjcbp_X[hsrj�
�b^/\_dÜl]Wénbp_cbd1rs\�X[�icA�Âl]hj~&\Ãk;W�p_ro^
W_ítp;YvnAhs\f��\f~&\�c1l�qÆl]nA\Pd1\_YZr�pBXvp_l[hs��\&W;`b\fXÉpBl[W�XPd1\_^[Y�X[hj`il[hjW�cb^
�b^/\_d
hjc W·�Ù`iropBcicAhjcAk ^a�i^al]\f~�^�\fcbYZWud1\Pl[nA\L^[p_~&\�hjc1í�W�X[~�p_l[hjW�c�p;^Ã^alvp_l[\f��l[XÉpBcb^/hjl]hjW;c k;XÉpB`Anb^�qMpBcbd	Yfp_c
|b\
�e^a\_dEl[WLd1X[hs��\
l[ni\&YZW�cb^al]X[�bY�l[hjW�c p_|bWB��\Åñ * `b\fXvp_l[W;Xtd1\±^[YZX]hj`Al]hjW;ce^ï`iX[W_�1h�d1\ p$~ÃW;X[\thjcul[�Ahsl[hs��\frj�
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Perception
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V)hjk;�iX[\��Aÿ9û�nA\�`A�AX]\Ù`b\fXÉYZ\f`Al]hjW�c�Y�p;^a\

hjcul[\�X[`AX]\flvp_|Arj\�í�W�X[~�WBí)\f�u`AX[\±^[^ahsW;c�p_cbd�YfpBcÃWBí�l[\�c&|b\·~�pBcihj`A�Ar�pBl]\_d
~&W;X]\S\�ü�YZhs\fcul[rj��|b\_Yfp_�b^a\�l]nA\f�
X[\�í�\fXÆl]W·rop_X[k�\M^a�A|b^/`bp;Y�\_^ÆWBíÕl]nA\M^alÉpBl[\M^/`bp;Y�\���hjl]nml[\fXÉ^a\Ý^a�u~
|bW;rshoY�rop_|b\fro^�ñ��MpBl[ni\fXÆl]nbpBcÃYfp_roYZ�Ar�pBl]hjcAk
���Ùl]nAX[W��Ak;n \�c1�A~Ã\fXvp_l[hjW�c8q,W�`ð\�XvpBl]W;Xgd1\_^[Y�X[hj`il[hjW�cb^·p_rjrjW_� hjl�l[W�|b\&Y�pBroY��Arop_l[\_d�l]nAX[W��Ak;n�^/�1~ |bW;rshoY
X[\�k;X[\±^[^ahsW;c8ñ�û�niho^�~�pf�m|b\�~&W;X]\SW�XSrs\_^[^�\Zü�Y�hj\fcul�l[nbp_l�l[nA\�p_rjl]\fX[cbp_l[hs��\�qud1\f`b\fcbd1hscAkmW;cP^/`ð\±YZhÄþÕY�^�WBí
l[ni\·`AX[W�|Arj\�~�d1W;~�p_hjc8ñyû�nAho^�l[\_YvnAcAh � �i\�nbp;^�|b\f\fcÃhj~&`Ars\f~ \fc1l]\fdtpBcbd&\f�u`ArsW;X[\±d
p�^�pBc&\f�ul[\�cb^ahsW;c&l]W
l[ni\  p_`A`b^�`AX[W�k;Xvp_~&~&hscAkm^/�A^/l[\f~ 
 � �îñ
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�Scul[hsrÆcAW_� ��\mnbpf��\ p;^]^a�A~Ã\_d�l[nbp_l�hjcA`A�ilv^³í�X]W;~ l[ni\m\fc1�uhjX]W;cA~Ã\fc1lMp_X[\ ^/�1ü�Y�hj\fcul[rs�$hsc1í�W;X]~�pBl]hj��\�q
hjcEl]nbpBlÚl[nA\f�P\fcbYZWudu\ pBrjr)l[ni\m��W;X]rod1�î^alÉpBl]\
hsc1í�W;X]~�pBl]hjW;cPcA\f\_du\_d$l]W�duX[hj��\tp�YZl[hsW;c8ñt�>c�Yfp;^/\_^S��nA\fX]\
rj\±^[^Àhsc1í�W;X]~�pBl]hjW�c
h�^�pf��pBhjr�pB|Ars\�q�l[nA\ÚhjcA`A�ilv^Àl]W p;YZl]hjW�c�^a\frs\_YZl]hjW;c ~ �b^al�|b\�d1\fX]hj��\_dm|u�&p�YfYZ�A~ �Arop_l[hscAk
`bp_X[l[h�pBr�hjcuí�W;X[~�pBl[hsW;cEW_��\fX·l]hj~&\Åq,p_cbdLí�W�X�l[nAh�^ï`i�AX[`bW�^/\�p;did1hjl]hjW;cepBr�~�p;YvnAhscA\fX[��h�^ScA\_YZ\±^[^[p_X[��ñ ��\
X[\�í�\fXSl]W&l[niho^·p�dAd1hjl]hjW�cbpBr�~�p;YvnAhjcA\�X[�Ãp;^·l[nA\	?[`b\fXÉYZ\f`Al]hjW;c�^/�A^/l[\f~ @
p_cbd�\f�u`ArjW�X[\
hslv^S`iX[W;`b\fX]l[hs\_^³hsc
l[niho^�^a\±YZl[hsW;c8ñ

W·^�hjc�l]nA\mY�p;^a\tWBíÝp;Y�l[hjW�cE^/\frj\_Y�l[hjW�c8qAhjlM��hjrsr8|b\m�b^a\Zí��ir8l[W�p_`A`AX[WÅp;YvnE`b\fXvYZ\�`Al[hsW;c�|u��|b\fk;hscAcAhjcik
��hjl]n	p ^/l[�bdu�!WBítl]nA\ /Õõ 
ý÷t`AnA\fcAW�~&\fcAW�c8ñ ��� `A�AX[\E`b\fXÉYZ\f`Al]hjW�c!��\P~&\_p_c!p_k;\fcul[��\fcu�1hsX[W�cA~&\fcul
^a�i^al]\f~�^�hjc���nAhoYvn�l[nA\�W��Al[`A�ilv^SW_í�l]nA\mp_k;\fcul�nbpf��\�cAW
hsc � �A\�cbYZ\·W�c�l[ni\Ù\�c1�uhjX]W;cA~&\�c1l9pBlÚpBrsr>qipBcbd
l[ni\�pBk�\fcul�ho^�^/hj~&`irj��pSl]Xvp�YýzuhjcAkÚ^a�i^al]\f~EqfW�X�~&W;cihjl[W�Xfÿ)pS`bp�^[^/hj��\�W�|b^a\�X[��\fX�q�^a\f\�hjcAkiqB|A�il�cAW;l9^/\f\fc
|u��q
l[ni\Ù\�c1�uhjX]W;cA~&\�c1l�ñ8û�nAho^�^/`b\_YZhop_r,l/�u`ð\�W_í�p_k;\fculfqbp_k�pBhsc8qA��hjrsr,|b\�WBíyrjhs~&hjl]\_d
`AXvp�YZl[h�YfpBrÕ�b^a\�|A�ilMd1W�\_^
hjrsrj�b^/l[XÉpBl[\±^Ùl[ni\&\_^[^/\fcul[hop_r�í�\_pBl]�AX[\_^�WBíÚhjc1í�W�X[~�p_l[hsW;c�\f�1l]Xvp�YZl[hsW;c8ñEû�ni\�^a\fl]�A` í�W;Xt`A�AX[\Ã`ð\�XvYZ\f`il[hjW�c
ho^Mhjrjrs�b^al]Xvp_l[\_d�hsc�þbk;�AX]\ �iñ û�nA\
r�p;Yvz�WBí�hsc � �A\�cbYZ\mWBíÝl[nA\ p_k;\fcul�W;c�l[nA\ \fcu�1hsX[W�cA~&\fculMYfpBcicAW;l�|b\
d1\f`ihoYZl]\_d&k;Xvp_`AnAh�YfpBrsrj�,+Al[nA\t\fc1�uhjX]W;cA~Ã\fc1l�� ^�cA\f�ulM^alÉpBl]\Ùí��AcbY�l[hjW�c�h�^³hscbd1\f`b\fcbdu\fc1l�W_í�l[ni\
W;�il[`A�AlÚWBí
l[ni\
p_k;\fculfñ
û�nA\Àí�WuY��b^ÆhjcgpBcbp_rj� �fhjcikSl]nA\�`b\fXÉYZ\f`Al]hjW;cg^a�i^al]\f~3ho^8W;c
l]nA\�zuhjcedÙWBíßYZW�X[X]\_^a`bW;ced1\fcbYZ\9~�pBhsc1lÉpBhscA\_d

|b\fl/��\f\�c&hjlÉ^�hjcul[\fX]cbpBrß^alvp_l[\_^�p_cbd�^/lvp_l[\_^�W_í�l[nA\Ú\fc1�uhjX]W;cA~Ã\fc1l�ñ)û�nAho^�YZW�X[X]\_^a`bW;ced1\fcbYZ\ÅqAhjc
íîp�YZlfqAh�^�p
í�W;X]~ WBíehjcu�;p_X[h�pBcul,WBíe\f�Ap�YZl[rs�Sl]nA\�l/�1`b\�hsc1��\_^/l[hsk�pBl]\_dShscÙl]nA\�`AX[\��1hsW;�b^8^/\_YZl[hsW;c8qf|i�AlÆW_��\fXÕl[nA\9^/lvpBl]\_^8WBí
l[ni\MpBk;\�c1l]�Â\fcu�uhjX[W�cA~&\fcul8`bp_hjX�XÉpBl[ni\fX�l[nbp_c '/�b^/l�l[ni\�\fc1�uhjX]W;cA~Ã\fc1l�ñ ����\fc
��ni\fc
l]nA\�\fcu�1hsX[W�cA~&\fcul,h�^
hjced1h 
Õ\fX]\fc1l9l[W l[nA\ïp;YZl]hjW;ce^³W_í�l]nA\tpBk;\�c1l�qAhjl�~�p_z�\_^�^/\fcb^a\�l]W p;^az�nAW_�Ál[nA\�`b\fXÉYZ\f`Al]hjW;cPYZW�~&`bW;cA\�c1l
~&hsk;nul
|b\Ed1\±^ahjk�cA\_d l[W�~�p_�1hs~&h �f\ml]nA\Pd1\fk�X[\f\PWBítYZW�X[X]\frop_l[hjW�c�|ð\�la�9\f\fc�hjlÉ^m^alÉpBl[\±^
p_cbd!l[nAWÅ^a\PWBí
\fcu�1hsX[W�cA~&\fculfq;ni\fcbYZ\·~�pB�uhj~&h �fh£cAk�hjlv^�hsc1í�W;X]~�pBl]hjW�c8ñ
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û©Wg^a\f\Ml[niho^�~&W�^/l�YZrs\_pBX]rj��q�Y�W;cb^/hod1\fX9p_c&\fcu�1hsX[W;ci~&\fculfqf~&Wud1\�rj\_d
W�cbYZ\ÚpBk�p_hjc�p�^�p·cAW�cbd1\fl]\fX[~&hscA�
ho^/l[h�Y�pB�Al]W;~�p_l[W;c ��� � 
 � � �_óoúiójô � � � ��õ�ô 	vñ<�	nbpBl9ho^Æl]nA\�~�pB�uhj~ �A~ pB~&W��Acul�WBíßhjc1í�W�X[~�p_l[hjW�cm\fcbYZWudu\_d
hjc�p_cEhjcb^/lvp_c1lÉpBcA\fW��b^·`b\fXvYZ\�`Al � �>cEk;\�cA\fXvp_r>q,l]nA\m|b\_^alÚ��\ Yfp_c�d1W�ho^Sl]W�p;^]^aWuYZh�pBl[\ ��hjl]nE\_p;YvnE`b\fX[�
YZ\f`il � l[nA\L^a\fl WBíï\fc1�uhjX]W;cA~Ã\fc1lt^/lvpBl]\_^
��hsl[n���nAhoYvn!hslmho^ YZW;~Ã`bpBl]hj|Ars\ �Âhîñ \�ñsq�l[nAWÅ^a\��E^a�eYýn l[nbp_l
��õ�ô � � � $ � �vñ �	nbp_l
h�^
l[nA\P~�pB�uhj~m�A~ pB~&W��AculmWBí�hsc1í�W;X]~�pBl]hjW;c pB|bW;�AlÃl[nA\�\fcu�1hsX[W�cA~&\fcul�l[nbp_l
YZW��Arodé|b\Ãp;YfY��A~
�iropBl]\_d�|u�El[nA\�p_k;\fcultpB�Al]W;~�p_l[W�c W_��\fX�l[hj~Ã\ �  hs��\fc p$X[h�YýnE\�cAW;�Ak�n�hjcu��\fc1l]W;X]�
WBíyhjcul[\�X[cbp_r8^alÉpBl]\_^Zqbp
`A�iX[\·`b\fXÉYZ\f`Al]hjW;c�pBk;\�c1lMYZW��Arod&W�`Al[hs~�pBrsrj�
l]Xvp�Yýz&l]nA\·\fcu�uhjX[W�cA~&\fcul�|u�
nep±�uhjcik
^alÉpBl]\_^Sho^/W;~&W�X[`AnihoY·l[W&l]nA\
`bW_��\�Xv^a\�lSW_í�\�c1�uhjX]W;cA~&\�c1l�� ^�^alÉpBl[\±^Zñ�w,\fl���$ `bWB�9\fXv^/\fl(� � ��|b\ml[ni\m^a\�l
WBíÚhjcul[\�X[cbp_r�^/lvp_l[\_^�WBíÚl[nA\�p_k;\fculfq���hsl[n l]nA\�p_k;\fcul
hsc�^alÉpBl[\�����h£íMp_cbd W;cArs�éh£íM\f��\fX[�E�9W;X]rod ^/lvpBl]\
� -����bho^�YZW�cb^ah�^al]\fc1l���hsl[n&l]nA\·p_k;\fcul�� ^�`ð\�XvYZ\f`il[�bp_rðniho^al]W;X]�&^/WÙíîpBX�ñ�û�nA\ïpBk;\�c1l�� ^�hjcAhsl[h�pBrb^/lvpBl]\·ho^�l]nA\
^a\�lÙW_íM`bW�^[^/hj|Ars\
hscAhjl]hop_r�^alÉpBl[\±^ïW_íMl[nA\ \fcu�1hsX[W�cA~&\fculfq)óoúAójô�q�p_cbdéhslv^·l[XÉpBcb^/hjl[hsW;cEí��AcbYZl]hjW�c	� �
�*���-� � ���nAh�YýnE~�p_`b^Sl]nA\
`iX[\f�uhjW��b^Shjcul[\�X[cbp_r�^alÉpBl[\���q,l]nA\
r�p;^/l
p�YZl[hsW;c��bq)pBcbdEl[nA\ rop�^al�`b\fXvY�\f`Al � q©hsc1l]WPpcA\f�Áhjcul[\�X[cbp_r8^alÉpBl]\�qðh�^�k;hs��\fc&|u�

�����*� � ��� � $�
�� �
� /1� -��*0 � ��� ���-��� � ��) ��õ ô����2� $ ��� 0
û�nAh�^&/ ��-�÷4
Éò_÷Éô�ö�õ�ô����mö;ô ��ú
~&hsk;nulÀ|b\tYZ�A~ |b\fXv^/W;~&\ÅqBhscbd1\f\_dÕq |i�Al�hjlÉ^�l[Xvp�Yýzuhjcik
|b\fnbpf�uhjW;X9��W��Arod&|b\
W;`il[hj~�pBr>ñ

WSrjl]nAW;�ik;n p;^·l[nA\mcu�A~ |b\fXSW_í�\fcu�uhjX[W�cA~&\fculM^alÉpBl]\_^·X[ho^/\_^ZqÕl[nA\m`bW_��\fXÉ^a\fltYZW�cb^al]X[�bY�l[hjW�c � �ihoYvz1rs�
|b\_YZW�~&\_^·hjc1í�\±p;^ahs|Arj\Åq©hsl�ho^Ù�e^a\Zí��Ar9p�^mp$l[niW;�Ak�n1lm\f�u`b\fX[hs~&\fculS|b\_Y�pB�b^/\&~
�eYýnPWBíÚhjlv^·��pBrs�A\�Yfp_c |b\
`AX]\_^a\fX]��\_d
l]nAX[W��Ak;nE\Zü�YZhs\fc1l9|A�Al�hsc1í�W;X]~�pBl]hjW;ci�ÂX]hoYvn�pB`A`iX[W_�1hs~�pBl]hjW�cb^ZñMSEpBl]nA\f~�p_l[hoY�pBrjrs��q;l]nA\_^a\tp_`A�
`AX]WB�uhj~�pBl[hsW;cb^�p_X[\mnAW�~&W;~ÃW;X[`inAhoY·hj~�pBk;\±^³W_í�l]nA\
h�d1\_p_rÆ`bW_��\fXÉ^a\flïpB�Al]W;~�p_l[W;cßq8pBcbd�l]n1�e^·pBX]\ YZW;cA�
^ah�^al]\fc1lm��hsl[n8q�|A�AlmciW;lÃp;^ YZW;~&`irj\fl]\&p�^Zq�l]nbpBlmh�d1\_pBrîqÀW�X
W�`Al[hs~�pBrîqÆl]Xvp;Yvz�\fX�ñ �S\f��\�X[l[ni\frj\_^]^Zq)l[nA\_^/\
nAW�~&W;~&W�X[`AnihoYÙhs~�pBk�\_^·p_rjrjW_� �b^a\Zí��irÀhsc1í�W;X]~�pBl]hjW�cEl[W�|b\
~&W�cAhjl]W;X]\_d,q8��nAhjrs\ YfpBX]\Zí��Arsrj��l]Xvp�d1hjcAk�W,

YZW�~&`A�AlÉpBl[hsW;cbp_r�^a`ep;YZ\ÃpBcbdEl[hs~&\�qb�Acbd1\�XÙl]nA\ d1\_^/hjk�cA\fX�� ^·YZW�c1l]X[W;rîñ * ci\ ^ahj~Ã`Arj\gpB`A`AX]W�p�Yýn�l[WLYZW;cA�
^al]X[�bY�l[hjcikSnAW�~&W;~ÃW;X[`inAhoY8`AX[W�'/\_YZl[hsW;cb^8WBíel[nA\�`bW_��\fXÉ^a\flypB�Al]W;~�p_l[W�c
ho^,l]W·YvnAW�WÅ^a\�pM^a\�lÆW_íyóoú1ô/÷4
ý÷[ò�ôîóoú;ù
W;X9ò�ó ù�úAó � �vö�ú1ôb^/lvp_l[\_^Æhsc
l]nA\�`bW_��\fXÉ^a\flàpB�Al]W;~�p_l[W;cßq�pBcbdmY�rjW�^/\�l]nA\_^a\��icbd1\fX)�AcAhsW;c pBced
hjcul[\fXÉ^a\_YZl]hjW�c8ñ
û�nA\·X]\_^a�irjl�ho^�pÙr�pBl]l[hoY�\�q���nAhoYvnm��hjrsrð|b\�pt^a�A|i�Âr�pBl[l]hoYZ\MWBí)l]nA\M`ðW_�9\fXv^/\fl���W�W�rj\_p_c�pBrsk;\f|AXÉp1ñ�û�nA\ïYZW;cA�
^al]X[�bY�l[hjW�c�WBí�l]nA\�hjcAhsl[hop_r8^/lvpBl]\tpBcbd�l[Xvp_cb^ahsl[hsW;cA�oí��AcbYZl]hjW�c�WBíyl[ni\Ù`b\fXÉYZ\f`Al]hjW�c�^/�A^/l[\f~ l[nA\fc�`AX]WuYZ\f\_di^
p;^�hjc�l[nA\ÃYfp�^a\&W_íMl[nA\ `bWB�9\fXv^/\fltpB�Al]W;~�p_l[W�c�pB|bW_��\�qÆ|i�Al���hjl[n l[nA\ l[X]�A\
`bW_��\�Xv^a\�l
\frs\f~&\fculv^�p_`A�
`AX]WB�uhj~�pBl[\±dÙ|u�
rj\±p;^aly�A`A`b\fX�|bW;�Acbdi^àhsc
l]nA\M^a�i|A�Âr�pBl]l[hoY�\�ñ�VAW;Xy\f�Ap_~&`Ars\�qBh£íbhjc l[ni\�W;X[hsk;hscbpBrA`bW_��\�Xv^a\�l
pB�il[W;~�pBl[W�cEl[nA\tl[XÉpBcb^/hjl[hsW;c�í��AcbYZl]hjW;cP~�pB`e^Sp&^/lvp_l[\
l]W�p&^/�bYfYZ\_^]^aW�X·^/lvpBl]\ml[nbp_lSh�^ScAW�l·p_cE\frj\f~Ã\fc1l
WBí9l]nA\
nAW�~&W;~ÃW;X[`inAhoYZ��hj~ÃpBk�\·rop_l[l]hoYZ\�qAl]nA\
\�rj\f~&\�c1l�WBí9l]nbpBl·r�pBl]l[hoY�\Ù��nihoYvn$|b\_^/l�pB`i`AX[W_�uhj~�p_l[\_^�l]nA\
^a�eYfYZ\_^]^aW;Xt^/lvpBl]\m��hjrsr�|b\mX[\fl]�AX[cA\±d�hjcb^/l[\_p�d,ñmû�nu�b^·l[nA\mr�pBl[l]hoYZ\ml]Xvp_cb^ahsl[hjW�c�í��AcbYZl]hjW�c	ö�/�/,
	����ó��mö;ôa÷]ò
l[ni\·W;`Al]hj~�p_rAl[XÉpBcb^/hjl]hjW;c í��AcbYZl]hjW;c�pBcbd&du\fk;XÉp;d1\_^�k;XÉp;YZ\Zí��irjrj�m��hsl[n&l]nA\·`AX]\_YZh�^ahjW�c
W_í)l[nA\MX[\�`AX[\_^/\fculvpB�
l[hsW;c8ñ�û�ni\Ùr�pBl]l[hoY�\_^Àl]nA\f~�^/\frj��\_^��9W;�Ar�d�l/�u`AhoY�pBrjrs�m|b\
Y�pBX[l]\_^ah�pBc�`AX]Wud1�bYZlÉ^³W_í9^ahs~&`Arj\�X�rop_l[l[h�YZ\_^�q1��hjl]n
\frs\f~&\fculv^Æl]nbpBlÚYZW��Arod&|b\
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X[\�ropBl]hjW�cb^anAhs`
l]W
l]nA\Shscbd1\f�uhoY�pBrj�oí��AcbY�l[hjW�cbpBriX[\f`AX]\_^a\�c1lÉpBl[hsW;cb^�d1\���\frjW�`ð\±d
|1� } nbp_`A~�p_c�pBcbd WSk;X]\³í�W�X
xÆ\fcik;h>qb|A�AlÚ��hjl[nPX[hsk;W;X]W;�b^�YZW�X[X]\frop_l[hjW�cA��|bp;^/\_dE^a\f~�pBcul[hoY�^ZñMû�nA\
ciWud1\&p_cbd�\_d1k�\
r�pB|b\fro^ÚpBX[\ duXvpf��c
í�X[W�~ p�^/`bp;YZ\ÃWBíÚdAp_lvp$��p_rj�A\_^�X[\f`iX[\_^/\fc1l]hjcAkÃropBl]l[h�YZ\
\�rj\f~&\�c1lÉ^Zq '/�b^altp;^
hscél]nA\�����������Yfp;^/\�qÆW�cArj�
cAW_� l]nA\m`AX]W;`bW�^/hjl[hsW;cbp_r�~�p_l[X]hj��ho^³þe�1\_d ��h>ñ×\�ñjqÕp
þb�1\±dEYZW;c('/�icbYZl[hsW;c�WBíÝ`AX[W�`ð\�X[l[hs\_^·p_cbd X]\frop_l[hsW;cb^ �
pBced
l[nA\ÚropBl]l[h�YZ\S\�rj\f~&\�c1lÉ^Æp_X[\�YZW�cb^al]Xvp_hjcA\_d l[W
|b\·W_íy^a\f~�pBcul[hoY�l/�u`b\0/,
	��/ð÷.
ýô��ÀW;XU
ý÷C1²ö;ô>ó���ú1quW;X�l]W
|b\
YZW�\fXÉYZhj|irj\·l]W ^a�bYvn���pBrs�A\_^�ñ
VÆhjk��AX[\ � ^/nAW_�M^�l[nA\M|bp�^ahoY�X[�ic1l]hj~&\MdAp_lvpt^al[X]�bYZl]�AX[\_^�l[nbp_l��Aced1\fX[rshj\MptxÆ\fXvY�~ ��hjl]n &&\frj\�~&\fculv^Zñ

û�nA\fX]\mho^·p&��\_Y�l[W;XMWBíÝrj\fcik;l[n�&)q,\_p�YýnEW_í���nAWÅ^a\ \frj\f~Ã\fc1lÉ^�YZW�c1lÉpBhscb^·l[nA\m�AcepBX[�P`AX[W�`b\fX[l]hj\_^·WBí9l]nA\
�Âl]n$\�rj\f~&\�c1l�|b\fhjcikml[Xvp�Yýz�\±d,ñ * í�l[\fc8qAhscbd1\f�L�Ùh�^�X[\_^/\fX[��\_dmí�W;XMl[nA\tpBk�\fculfñ��>cPp;dAduhjl[hsW;c8qAl]nA\fX]\Ùh�^Sp_c
& 
 &é~�p_l[X[hs��hjcE��nAh�Yýn�YZ\�rjr � � � �4	MY�W;culvpBhscb^·l[nA\ ^/l[X]W;cAk�\_^al�X[\�`AX[\_^/\fculvpB|irj\
hsc1í�W;X]~�pBl]hjW�c�p±��p_hjrop_|Arj\
pB|bW��Al·l[ni\
X[\�ropBl]hjW�c�|b\fl/��\f\�c$W�|�'/\_YZlÉ^ �9pBcbd#�ðñM�>c�~�pBcu��Yfp;^/\_^Zqbl[ni\
X[\�ropBl]hjW�cb^³��hsrjr8|b\m^/�1~Ã~&\fl[X]hsY
�ÂW�X�Yfp_cAW;cAh�YfpBrsh �_p_|Arj\ �t^aW�l[nbp_l&W;cirj��l[nA\P�A`A`b\fX&l]X[h�pBcAk�rj\EWBíïl[nA\E~�p_l[X]hj� cA\�\_dA^ml[W |b\E\f�u`Arjh�YZhjl]rj�
X[\�`AX[\_^/\fcul[\_d,ñ
û�nA\·�A`ÕdAp_l[\�Y��AYZrs\�í�W;X9l[nAh�^�dAp_lvp
^/l[X]�bYZl[�iX[\Mho^�^/hj~&hsrop_XÆl]W �������!�!� ^Zq;|i�Al�hsc
l]nA\�xÆ\fXÉYZ~¿Y�W;cul[\f�ulfq

þb�u\_d |bp;Yvzuk;X[W��Acbd�d1\_^]YZX[hs`Al[hsW;cb^
W_í·l]nA\&\fcu�uhjX[W�cA~&\fcultpBX]\$`iX[W_�1h�d1\_déciW;lmhjc�l]nA\
í�W;X]~ WBíÚ`AX]W;`bW;�
^ahsl[hsW;cbp_r�p;^]^a\fX]l[hjW�cb^�pB|bW;�il���W�X[r�d1�>^/lvp_l[\El[XÉpBcb^/hjl]hjW;ce^ZqS|i�Al�XvpBl]nA\fX�p�^&X[�Ars\_^Zq�|bW;l]n l]\f~&`bW;XÉpBrÚpBcbd
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Properties Relations

VÆhjk��AX[\ � ÿ��·p_lvp ^al]X[�bYZl]�AX[\±^�^a�A`A`bW�X[l[hscAk�p_c$hscb^alÉpBcbY�\ÙW_í�l[ni\
x)\fXvYZ~ ^[YvnA\f~�pÙ��hjl]n &�W;|�'/\_YZlÉ^

pBl]\f~&`bW;XÉpBrîqðí�W;XtYZW�~&`A�Al]hjcAk&W�|�'/\_YZl·`iX[W;`b\fX]l[hs\_^�pBcbdEX[\fr�pBl]hjW;ce^Zñ û�nAho^·hsc1í�W;X]~�pBl]hjW;cEh�^S|A�Ahsrjl·hsc1l]WPp
^a\�l�WBí�W�`ð\�XvpBl]hjW�cb^³�e^a\_d&l[W �A`ÕdAp_l[\
l]nA\tdApBlÉp
^/l[X]�bYZl[�iX[\_^�ñ�û�nA\_^a\�W�`ð\�XvpBl]hjW�cb^·pBX]\�ÿ
0A-,+./ ),+ � ~�pB`e^Ùp_céhscA`A�Al���pBrs�A\&l]W$hscAhjl]hop_r�W;|�'/\_Y�lÙ`iX[W;`b\fX]l[hs\_^�pBcbdéX]\frop_l[hsW;cb^·hjcuí�\fXvp_|Arj\
í�X]W;~ l[nbp_lhscA`A�Al�+
�<- 5 �</ 	*/.),+ � ^al]X[\fcAk�l[nA\�cb^S`AX]W;`b\fX[l]hj\_^ÚpBcbdEX[\fr�pBl]hjW;ce^Sp_~&W;cAkÃW;|�'/\_YZlÉ^��EpBced�,&|u��du\fX[hs�1hscAk
��nepBlYfp_c�|ð\�hsc1í�\fX[X]\_d�í�X[W;~ \f�1h�^al]hjcAkP`AX[W�`ð\�X[l[hs\_^
p_cbd X[\fr�pBl]hjW;ce^
|ð\�la�9\f\fc \±p;Yvn WBí���pBcbd ,�pBcbd

^/W;~&\·l]nAhjXÉd&W;|�'/\_YZl�q�� +
� +.- 	*+ � Y�W;~ |AhjcA\±^Æd1\±^[YZX]hj`Al]hjW;ce^ÆWBíßW;|�'/\_YZlÉ^ �
p_cbd ,Ùh£í8l]nA\fhjXy`AX[W�`ð\�X[l[hs\_^�pBcbdmX[\�ropBl]hjW�cb^�hj~&`Ars��l[nbp_ll]nA\f��p_X[\�hod1\�c1l]hoYfp_r +
/ 	 	*-,+�	*/.),+ � Y�X[\_p_l[\_^tp$cA\f�¿W�|�'/\_YZl ,���nAW�^/\$\��1h�^al[\�cbYZ\ Yfp_cÜ|b\&hsc1í�\fX]X[\_d�í�X[W�~ l]nA\
\��1h�^al[\�cbYZ\ WBí

YZW�cb^al]hjl]�A\fcul�W;|�'/\_YZlÉ^ � � � 0 0 0 � � ' ��hjl]n�p_`A`AX]W;`AX]hopBl]\
`AX]W;`b\fX]l[hj\±^Sp_cbd$X]\frop_l[hjW�cb^Zqbp_cbd$hscAhjl]hop_rjh ��\_^,2� ^�d1\±^[YZX]hj`Al]hjW;cÃ|bp;^/\_d$W�cEd1\_^]YZX[hs`Al[hsW;cb^�WBí9Y�W;cb^/l[hjl]�A\fculv^�ñ
:<+�	*-,/1:<+ � ~�p_`b^À`iX[W;`b\fX]l[hs\_^�pBcbd�X[\fr�pBl]hjW;ce^�pBlMl[hj~Ã\ 
9l[WmcA\f� �;p_rj�A\±^�hjc1í�\fXÉpB|Ars\Sí�W;XMl[hs~&\ 
 � ��+
û�nA\�`b\fXÉYZ\f`Al]�bpBrM^/�A^/l[\f~ h�^
^/�1cul[nA\±^ah ��\_dé|u�!Y�W;~&`bW�^/hjcAk�p_cbd!hjl]\fXvp_l[hscAkEl[nA\±^a\�W�`b\fXvp_l[hjW�cb^
l]W

�A`ÕdAp_l[\&l]nA\
W�|�'/\_YZltd1\_^]YZX[hs`Al[hsW;cb^�q8��hjl[n���pBrs�A\_^�pBkÅpBhjc d1Xvpf��céí�X]W;~ rop_l[l]hoYZ\_^·l]W$W�|Alvp_hjc k�Xvp�YZ\Zí��Arsrj�
d1\fk�Xvp�d1hjcAkPp_`A`AX[W_�uhj~�p_l[hsW;cb^�ñ
��\_Y�pB�b^/\mxÆ\fXÉYZ~ h�^·p
þbcAhsl[\m^]Yýni\f~�pmWBí�|bW��Acbd1\_d�^ah �f\�q,l]W�YZW�~&`Arj\�l[\
l[ni\m^a`b\_Y�hÄþÕYfp_l[hsW;c�W_í9pBcPhjcb^/lvp_cbYZ\
W_í�l[ni\mxÆ\fXÉYZ~ ^]YýnA\�~�p1qul[nA\gd1\_^ahsk;cA\�X�~
�b^/lMpBr�^aW�d1\�þbcA\�nAW_��qðhsc
l[ni\
Y�p;^a\�W_í�W;|�'/\_Y�l�W_��\fX � WB��qAW�|�'/\_YZlÉ^�pBX]\
l]Wm|ð\gd1ho^]YfpBXÉd1\_d&W;X���hsl[nbduXvpf��c$í�X]W;~ p�YZl[hs��\�pBl]l[\fcul[hsW;c8ñ
} hjXÉYZ�Ahsl[X[�Ml[W�z�\�\f`·l[ni\�dipBlvpM^al]X[�bY�l[�AX]\_^,�A`ÕdApBl]\_d
Y�pBc�|b\Àr�pBX]k;\�q_|A�Al8h�^,WBíb|bW;�icbd1\_dt^ah ��\�ñ * `b\fXvp_l[hjW�cb^
rjhsz�\Ùþbced1hjcAkPp_cé\f~Ã`Al/��YZ\frsr©í�W�X
p&cA\�� W;|�'/\±YZl�Yfp_cé|b\Ãd1W;cA\ hjc�p&��\fX]�P^anbp_rjrjW_� YZhjXÉYZ�AhjlM��hjl]n ^/h �f\
� ��&;�vñ

�f�



�;"$!#"�� � + -,0�� ��� / � �<=�+
�>céW�Xvd1\�XÙl]W�hsrjrj�e^al[XÉpBl]\ml[nA\ hod1\±p;^·|b\fnAhjcedél[nA\ÃxÆ\fXÉYZ~ ^]Yýni\f~�p1qÕ��\m`AX]\_^a\fcultp�^/hj~&`Ars\
\f�ipB~Ã`Arj\tWBí
hjlÉ^SW;`b\fXÉpBl]hjW;cßñ W ~&W�|Ahjrs\
X[W�|bW;lfq)l[XÉp±��\�rjhjcik
l]nAX[W��Ak;n�p&cA\�� \�c1�uhjX]W;cA~&\�c1l�qAcA\f\_dA^·l]W�Y�W;cb^/l[X[�eYZltp
X[\�`AX[\_^/\fculvpBl]hjW�c$W_í�l]nA\t^[p_rjhj\�c1l�W�|�'/\_YZlv^�p_cbd&l[nA\�hjXM^a`epBl[h�pBr8X]\frop_l[hjW�cb^Zñ
û�nA\MX[W;|bW�l�~&hsk;nul�|b\fk;hsc
|u�m`b\fXvYZ\�hj�uhjcAkiqBhscb^alÉpBculvpBci\fW;�b^/rj��qul[nbp_l�l[nA\fX]\·p_X[\Ml/��W�W;|�'/\_Y�lv^Æhsc¸í�X]W;cul

WBíMhslfÿtp�Yýnbp_hjXtpBced p$`b\fXÉ^aW;cßñ��ClC��
v÷]ö;ôa÷]ò·l/��W�W;|�'/\±YZlv^�q�p;^]^ahsk;cAhscAk�l]nA\f~ hjced1hoYZ\±^·��p_cbd E q�^al]W;X[\±^
^aW�~&\·W_í)l[nA\fhsX��AcepBX[�Ã`AX[W�`ð\�X[l[hs\_^��>^/�bYvn�p;^�l/�u`ð\tp_cbd�YZW;rsW;X�W_í�l]nA\tYýnepBhjX�q�k;\fcbdu\fXMpBcbd&nbp_hjX]�>YZW�rjW�X�WBí
l[ni\Ù`b\fXÉ^aW�c���hscEYZ\�rjro^�
 �MpBced 
��_q,p_cbd�^/l[W;X]\_^�|ðW��AcbdA^�W;cPl[nA\t^/`bpBl]hopBr)X[\�ropBl]hjW�cb^�|b\fl/��\f\fc�\_p�Yýn�W�cA\
pBced$l[ni\ÙX]W;|bW;lMhjc�� ��� �MpBcbd�� ��� �fñ�>~&~&\_d1hsp_l[\frs��qfp�/,
 ��/iöfù�ö;ô/÷8W;`b\fXvp_l[hsW;cÃYfpBcÃYZW;~Ã`A�Al[\9|bW;�Acbdi^�W;c l[nA\M^/`bpBl]hopBrbX]\frop_l[hjW�cb^�|b\fl/��\f\fc
W;|�'/\±YZlv^��
p_cbd E pBcbd&^/l[W�X[\·hslÀhsc&Y�\frjr���� � ��ñ�û�nA\_^/\SW�|�'/\_YZlv^9YfpBc |b\·cA\fhsl[nA\�X9�
÷4
Âùu÷]ø³cAW�X�öfùfù�
v÷�ù�ö;ô/÷]ø;ñVÆhjcepBrjrs��qbhjcEl[ni\�ø1÷�ù�
]ö�ø1÷M^al[\�`8q,zucAW_��rj\_d1k�\ pB|bW;�ilÙl]nA\mk;\�cA\fX[h�YÙ~&W�l[hsW;cEp_|Ahjrshjl]hj\_^�W_íMYvnbpBhsXv^MpBcbd
`b\fW;`irj\�qyp;^Ù�9\frjràp;^
l[ni\&YZ�iX[X[\�c1l�~&W�l[hjW�céW_í�l]nA\&X[W�|bW;lfq�h�^Ù�b^/\_dEl[WEdu\fk;XÉp;d1\&l]nA\�^/`bpBl]hopBr�X]\frop_l[hjW�c
hjcuí�W;X[~�pBl[hsW;c8ñ)û�nA\MX[W�|bW;l�l/�1`ihoYfp_rjrj��nbp�^�k;W�Wud&rjWuYfp_rbWud1W;~&\�l[X[� ��~&W;l]hjW�cmhjc1í�W�X[~�p_l[hjW�c��vq�^aWthjl�zucAW_�M^
nAW_�!~ �bYvn
hsl�nbp;^�~&W_��\_dÙX]\frop_l[hs��\�l[W�l]nA\�`bW�^ahsl[hsW;c&hsl���p�^Àhjcm��ni\fc
hsl�þbXv^/lÀ`b\fXÉYZ\fhs��\_dÙl]nA\_^a\�W�|�'/\_YZlÉ^
pBced
Yfp_c
�A`ÕdAp_l[\	� ��� �)pBcbd
� ��� ��p�YfYZW;XÉd1hjcik;rj�Åñ��ÂíA|bW�l[nmWBíel[nA\_^/\�W;|�'/\_YZlÉ^©�9\fX[\9^/lvpBl]hoY;q_l[ni\ÀX]W;|bW;làYZW;�Ar�d��p_cbd1\fXÚpf��pf�PpBcbd�|b\_YZW;~Ã\
Y�W;c1í��b^/\_d�p_|bW;�Al·hslv^�X[\fr�pBl]hjW;c�l]W&l[nA\�W�|�'/\_YZlv^�qð|i�Al·^/l[hsrjr8X[\�lvpBhsc�`AX[\_Y�ho^a\
hjcuí�W;X[~�pBl[hsW;c p_|ðW��Al�l]nA\�X[\�ropBl]hjW�cmWBí8l]nA\MW;|�'/\_YZlÉ^Æl[W�\_p�YýnmW�l[nA\�Xfñ�ìSW_��\���\fXfq_hjcml]nAho^�Yfp�^a\�q;`b\fW�`Arj\ÚpBX]\
íîpBX�í�X]W;~ ^/lvp_l[hoY�qA^aWml]nA\�d1\�k;Xvp�d1\t^al]\f`���hjrjrÕhjcbY�X[\_p�^a\·l]nA\·|bW;�AcedA^³W�cPpBrjr)^/`bpBl]hop_r,X[\�ropBl]hjW�cb^�|b\fl/��\f\fc
l[ni\Ù`b\fXÉ^aW�cEpBced$W;l]nA\fX�W�|�'/\_YZlv^�qA|b\_YfpB�e^a\�l[nA\�`b\fXÉ^aW;cLYZW;�irod&`bW;l[\�c1l]hopBrsrj�&~ÃWB��\Mhjc�pBcu��duhjX[\±YZl[hsW;c8ñ

* c
l[ni\�cA\f�ul)YZ�iYZrj\Åqfl[nA\�X[W�|bW;l�p_k�pBhsc ^a\f\±^©l]nA\�`b\fXÉ^aW;cßq;|A�Al)|b\_YfpB�e^a\�W_íbhjlÉ^ÆYvnbp_cAk;\_d�`b\fXv^/`ð\±YZl[hs��\�q
ho^�p_|Arj\ l[WP~&\_p;^/�AX[\ml]nA\ `ð\�Xv^aW�cQ� ^�nA\fhsk;nulfñ û�nAho^�`b\fXv^/W;c k�\flv^B��
v÷]ö;ôa÷]ø p;^ÙW�|�'/\_YZl���hjc�l[nA\ÃxÆ\fXÉYZ~
dAp_lvp�^al]X[�bYZl]�AX[\±^Zñ�û�niho^Æl]hj~&\�qfW�c
l]nA\ �
÷4
�ù1÷)^al]\f`8q�l[nA\9X[W�|ðW�l�h�^�pB|Ars\�l]WÙhsc1í�\fX)l[nbp_lfq�|b\_Yfp_�b^a\�W_í8l[ni\fhjX
YZrsW�^a\ï^a`bp_l[hop_r,`bW�^/hjl]hjW;ce^ �îpBcbd&`b\fX[nepB`b^�|b\_Yfp_�b^a\�l/��Wt`b\fW;`Ars\·��\�X[\·cAW�lM^a\f\�c�^ahs~
�Arslvp_cA\fW;�e^arj�*�vq�l[nbp_l
W;|�'/\±YZlv^ E p_cbd ��~ �b^al·X]\_pBrsrj�P|ð\ l[ni\&^]pB~&\�ñ û�nA\���pBX[\Ã~&\fX[k�\_d$|u��YZW�c('/W;hscAhjcAkPl[nA\�hjX·`AX]W;`b\fX]l[hj\±^
pBced�l[nA\fhsX·X[\�ropBl]hjW�cb^³l]W&W;l]nA\fX·W�|�'/\_YZlÉ^·pBcbdE^/l[W�X[hjcik$l]nA\f~ hjc�pÃ^ahjcik;rj\thjcbdu\f�,ñÚû�nA\mW;l]nA\fX·hscbd1\f��h�^
~�p_X[z�\_d p;^�í�X[\f\Åñ �SW_��q1l[ni\Ùni\fhjk�n1lMp_cbd$nbp_hjXMYZW�rjW�XMpBX[\t|bW;l[nPz1ciWB��cPp_|ðW��Al�p ^ahscAk;rs\·`b\fXv^/W;c8ñ
û�nA\�öfùfù 
ý÷�ù�ö;ô/÷·W;`b\fXÉpBl]hjW;c ho^·�b^a\�í��Ar���nA\�cé\fcul[hsX[\ YZW�~&`Ars\f��W�|�'/\_YZlv^�Yfp_cAcAW�l
|b\
`b\fXÉYZ\fhs��\_d�hjcA�

^alÉpBculvp_cA\fW;�e^arj�Åñ�û�n1�b^�qupïX]W;|bW;lÝpBl]l[\f~&`il[hjcik·l[W�hodu\fc1l]hÄí��tpÙr�pBX]k;\Ml[X[�eYýzt~&hjk�n1l)hjcbduhj�uhod1�bp_rjrs�Ùh�d1\fcul[h£í��
��nA\f\�ro^Zqip
Y�pB|8qbp_cbd�p � p_lS|b\_dÕqAl[nA\fcPp_k;k;X]\fk�p_l[\ml]nA\f~�hjcul[W pml[X[�eYýz W;|�'/\_Y�lfñ

W·^Sl]nA\mdAp_lvp�^al]X[�bY�l[�AX]\_^S|b\fk;hsc�l]W$k�\fl�í��ArjrîqðhslS��hsrjr)|ð\mhs~&`bW;X]lvpBculMl[W&`A�iX[k;\mhsl[\f~�^�hjcEp �b^a\Zí��ir
��pf��ñ * |�'/\_YZlv^�~�pf�
|b\�`A�AX]k;\_d
|b\_Y�pB�b^/\·l[nA\�hjX�hsc1í�W;X]~�pBl]hjW�c
h�^À��\±pBzÕq W�X�l[nA\�� pBX[\t^/�A`b\fXv^/\_d1\_d
|u�Ãp
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 pB`A`e^Sp_`A`AX[WÅp;Yvn8qAW;ci\
Y�W;�Ar�d&d1\f��\frsW;`&~�pB`A`AhscAk�^�í�X[W�~ hsc1í�W;X]~�pBl]hjW;c�^alvp_l[\_^�l]W p;YZl]hjW�cb^ZqA��nA\�X[\·l]nA\
hjcuí�W;X[~�pBl[hsW;c�^/lvpBl]\_^
p_X[\&l]nA\ W;�Al]`A�Al
W_íÚp$`b\fXÉYZ\f`Al]�bpBr9^a�i|b^a�i^al]\f~ ^a�uc1l]nA\_^/h �f\_d��e^ahjcik�l[ni\ ���������
W;XgxÆ\fXÉYZ~ ~&\fl]nAWud1W;rsW;k�hj\_^�ñ��ÂíMl[ni\fX[\ ��\fX]\
ciWEhjcul[\fXÉp;YZl]hjW;ce^Ùp_~&W;cikEd1\_^/hjk�c�d1\_YZh�^ahsW;cb^·cA\f\±d1\_d í�W�X
l[ni\Ela�9W�^a�i|b^a�i^al]\f~�^Zq9l[nA\�d1\�þbcAhjl]hjW�c!WBígl[nA\ óoú ����
4�mö;ô>ó���ú!ò�ô>ö;ô/÷ WBítl[nA\�p_k;\fcul&�9W;�Ar�d	p;YZl�p�^�p
YZrs\_pBcPhjcul[\fX/íîp;YZ\�qbp_cbdEl[nA\gYZW;~ |Ahjci\_d�^a�i^al[\�~ �9W;�Ar�d�\f�unAhj|Ahsl�l[nA\mhsc1l]\fcbd1\±d$|b\fnbpf�uhjW;X�ñ·�>cEk;\�cA\fXvp_r>q
nAW_��\���\fXfqfl]nA\fX[\ÝpBX]\�hjcul[\�Xvp;Y�l[hjW�cb^Zq�pBced
hjc�l[nAh�^�^a\±YZl[hsW;c���\9\f�1`irjW;X]\�l[nA\9cbpBl]�AX[\�W_íbl[nAWÅ^a\�hsc1l]\fXvp�YZl[hsW;cb^
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pBced$`bW;l]\fc1l]hop_r8~&\fl[niWudA^�WBíàd1\_p_rjhjcikm��hjl[n�l]nA\f~Eñ
û�nA\ÙþeXv^alM`AX]W;|Ars\f~ ho^�l[ni\
^/`b\_YZhÄþðYfpBl]hjW;cPWBí�l]nA\�hjc1í�W�X[~�p_l[hsW;cA�î^alÉpBl[\�hsc1l]\fXaíîp�YZ\�|ð\�la�9\f\fc�l[ni\Ùl/�9W

~&Wud1�irj\_^�ñ	û�nAho^m`AX]W;|Ars\f~ \f�uho^/lv^m\f��\fc���nA\fc l[nA\P`ð\�XvYZ\f`il[�bp_rS~&\±Yýnbp_cAho^/~ ho^ d1\fk�\fcA\fXÉpBl[\Åñ �>lmh�^
`bW�^]^ahj|irj\�l[nepBl�l[nA\�`b\fXÉYZ\f`Al]�bpBrihjcA`A�ilv^©í�X]W;~¿l[ni\�\fc1�uhjX]W;cA~Ã\fc1lßd1W�cAW;l�`AX]W_�1h�d1\�\fciW;�Ak�n
hsc1í�W;X]~�pBl]hjW;c
í�W;X�l]nA\
k�W�p_r�l[WP|b\&^]pBl[h�^Cþb\±d,ñ WSciW;l[ni\fXtd1hÄü�YZ�Arsla�Pp_X[ho^/\_^Ùh£í9l[nA\ hjc1í�W�X[~�p_l[hsW;cEho^�pf��pBhsropB|irj\�q8|A�Al�h�^
\fcbY�Wud1\_d&hjcP^a�eYýnPpm��pf�&l[nepBl�l[ni\ÙrsWuYfpBrsh �_p_l[hsW;c�~�p;YvnAhscA\fX[�mh�^�WBí�hsc1l]Xvp�YZlvp_|Arj\�Y�W;~&`Ars\f�uhjl/�;ñ
û�nA\�d1\±^ahjk�céW_íMl[nA\Ã^a�i^al]\f~ |b\_YZW�~&\_^S~ �bYvn�~&W�X[\ YZW�~&`Arj\��$��ni\fc l[ni\&p�YZl[hsW;cb^·lvp_z�\fc�|1�El]nA\

pBk�\fculShsc$l]nA\�\fcu�1hsX[W;ci~&\fcul�p4
Õ\_YZlMl[ni\Ùhsc1í�W;X]~�pBl]hjW�c&l[nbp_lS��hsrjrÕ|ð\gpf�;p_hjr�pB|Ars\·l[W hjl�ñ��	nA\fcPYýniW�W�^ahscAk
p;Y�l[hjW�cP^al[XÉpBl]\fk;hs\_^Zqbp_l[l[\�c1l]hjW;c�~ �b^al�|b\
k�hj��\fcÃl[WmnAW_�3p�YZl[hsW;cb^�YvnAW�^/\fc�cAW_� ��hsrjrÕ~�pBhsc1lÉpBhjcÃl[nA\ � W_�
WBí9hsc1í�W;X]~�pBl]hjW;c�cA\±YZ\_^[^]pBX]��í�W�X�d1h�^al[hscAk;�iho^anihjcAk�p_~&W;cik¸í��Al]�AX[\g^alÉpBl[\±^Sl[W&|b\ p�YZl[\_d�W;c8ñ��>c�W·�vqAl[nAh�^
`AX]W;|Ars\f~ WBí�l]\fc�k;W�\_^ �Acbd1\fXml]nA\�rop_|ð\�r�WBí�l]nA\���ú ��-O1s÷]øfù1÷ /,
ý÷ �C��úiø�ójô>ó���ú�`AX]W;|Ars\f~ 
Ä�����îÿ&hjlmho^mcAW�l
\fcAW��Ak;n�l]W � ÷�hsc&p_c$\�c1�uhjX]W;cA~&\�c1lÉpBri^alvp_l[\·��ni\fc�p
Y�\fX[lÉpBhjcÃp;Y�l[hjW�c&ho^�p_`A`AX[W�`AX[h�pBl]\�+Al[nA\ÚpBk�\fcul�~ �b^al
��ú ��-El[nbp_lShsl�ho^�hsc�p_c�\fcu�uhjX[W�cA~&\fculvp_rb^alÉpBl]\Ùhsc���nAhoYvn�l[nbp_l·p�YZl[hsW;c�ho^�p_`A`AX[W�`AX[h�pBl]\�ñ
û�nA\ `AX[W�|Arj\f~#k;X]WB�M^�~&W;X]\mYZW�~&`Ars\f����nA\fc�`ð\�XvYZ\f`il[�bp_r�~�p;YvnAhscA\fX[��d1ho^/l[hjrsro^Shsc1í�W;X]~�pBl]hjW�c�YZW;cA�
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WBí9l]nA\
`b\fXvY�\f`Al[hsW;c�~&Wud1�Ars\mho^�qßí�X]W;~ l[nA\ `bW;hsc1l�WBíM�uhj\�� W_íMl[nA\Ãp;Y�l[hjW�cA�î^a\frs\_YZl[hsW;cE~&Wudu�Arj\�q8`bp_X[l�WBíÚ^/W;~&\
\f�ul[\fX]cbpBry\fc1�uhjX]W;cA~Ã\fc1lM��nAWÅ^a\�d1�ucbp_~&hoY
`AX]W;`b\fX]l[hj\±^Ùp_X[\ÃYZX[hsl[h�YfpBr�l]W�l]nA\&^/�bYfYZ\±^[^·W;X�íîpBhjrs�AX[\ WBíÝhjlÉ^
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d1\_^/hjk�c$l]hj~&\ÅqÅí�W�XM^a�Ahslvp_|Arj\tYZW�cbd1hjl]hjW�cb^³l]nbpBlMY�pBc�|b\�\ 
Õ\_YZl]hj��\frs�ml[XÉp;Yvz�\_d,ñ
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X[\�ropBl]hjW�cml[W·hslv^Æ\fcu�uhjX[W�cA~&\fculv^�ñ8û�nAh�^àh�^Æ�AcArshjz�\�l[ni\��b^a�bp_rÕYfp;^/\�hjcVW·�vq_hjcm��nAh�Yýntz1cAW_��rs\_d1k;\�`iX[\f�ßpBcbd
`bW�^/l[�îYZW;cbduhjl[hsW;cb^�nep±��\Ú|ð\�\fc&p_cbpBrs����\_d
�b^/hjcAktl[nA\fW�X[hs\_^Àl]nbpBl9rjhjcizmhjcul[\fX]cbpBrÕ^alÉpBl]\_^�WBíyp_k;\fculv^�l[Wml[ni\fhjX
\fcu�1hsX[W�cA~&\fcul�W�cArj�Pl[nAX]W;�Ak�n�^al[hs`A�Ar�pBl[\±dE^a\f~�p_c1l]hoYZ�îd1\fciW;lvp_l[hsW;c�X]\frop_l[hsW;cb^MpBl]l[X[hs|A�Al]\_d�|1�Pd1\±^ahjk�cA\fXÉ^
^aW�~&\f��nbp_l�p_X[|Ahsl[Xvp_X[hsrj�ml[Wg^a�u~
|bW�rjhoY�dipBlvpuñ�û�nAho^9d1ho^/l[hscbYZl[hsW;c ho^9^a�A|b^/lvp_c1l]hopBrîqAp_cbd
hjl9ho^�\fcbY�W;�AXÉpBk;hscAk
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\Zü�YZhj\�c1l�q1Y�W;cul[X[W�rj��l[nA\�W;X[\�l[hoYÚ^a\fl]l[hjcikAñ
W þecbpBrÝpBX[\±p$WBíÚY�W;~&`Ars\f�uhjl/��ho^·l[nA\Ã`ð\�X[��p;^/hj��\ �AcbYZ\fX]lvp_hjcula��í�W;�Acedéhjc cepBl[�iXvpBr9\fcu�1hsX[W;ci~&\fculv^Zñ

û�nAX]W;�Ak�nAW;�Alml]nAho^M��W;X]z,q8�9\
nbpf��\m~&Wudu\frj\_d��AcbYZ\�X[lvp_hjcul/�$�e^ahjcikE^ahs~&`Ars\ÙciW;cbd1\�l[\fX]~&hjcAh�^a~Eñ��	nihjrj\
l[niho^�pBrsrjW_�M^�du\_^ahsk;cA\fXÉ^�pBcbd&~�p�YýnihjcA\_^�l]W p±��W�hod�YZW�~&~&hjl]l[h£cAk·l]Wmhjc1í�W�X[~�p_l[hsW;c&l]nA\f�Ãd1W
ciW;l�`bW�^]^a\_^]^Zq
l[ni\_^a\ ~&Wud1\fr�^Sp_X[\ \f�ul[X[\�~&\frj��YZW;cb^/\fX[��p_l[hj��\mhscEl[nbp_l
l]nA\f��X]\fk�p_Xvd�pBrsr�p_rjl]\fX[cbp_l[hs��\m^alÉpBl]\_^Ùl]nbpBltpBX]\
cAW�l�X[�Ars\_d¸W��Al�|u�
nbp_Xvd�YZW�cb^al]XvpBhsc1lÉ^Àl]Wm|ð\ÚWBíy\ � �epBrbhj~&`bW�X[lvp_cbYZ\�ñy�>c&X[\_p_r,lÉp;^azÃd1W�~�pBhscb^ZqunAW_��\f��\fX�q
^aW�~&\mWBíÝl[nAWÅ^a\�p_rjl]\fX[cbp_l[hs��\_^Sp_X[\míîpBXt~&W;X]\
rjhsz�\frj��l]nbpBc�W;l]nA\fXv^�q�p_cbd l]nAho^Síîp�YZl�ho^·\_^[^/\fcul[hop_r�l[W�l]nA\
`AX]W;`b\fX�\��1`ArsW;hslvpBl]hjW�c	WBí l[ni\éhsc1í�W;X]~�pBl]hjW;cßñ W ~&Wud1\�r·l[nbp_l�h�^�~Ãhod1�Ýp±��|b\fl/��\�\fcÁd1\fl]\fX[~&hscAho^/l[h�Y
pBced!cAW;cbdu\fl[\fX]~&hjciho^al]hoY
~ÃWud1\fro^
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