
���������	��
���������������	������������������ ���!���!�"�#���	�$�%�&�����'�(*)����+��,��-�.�/���0�$���$�-�����21

354768:9;< 4>=5?@=BADC+EF=5GH4JIK ?ML�=5NH?ONHPRQS=5TUC+=5G�VW30=XGZY 8 G K/[\K ?@? K^]

< K^_ 8 N`= 8badcfe C+g e5e0h

i�j�k:l-monqpsrutuv^wqxUp�moryw{zO|~}^�^lb�s��nqzO| �b����l-zok^ps�!l-zow���rul�v:���"k~|�ryw���rs}
�� ����� � ��l�v:� � v^r>zow{zo��zop����mM�Hk�ps�bmop�zowq�	l�n�j��b���^��zop7mu���swqpsv��sp�� � � �>�
��lbnq�br>zymJlbv^ry�"�p�v+�l����^�R�R�b��}0 b 	¡�¢b¢�}^�"mJl�£R�^pb}Dj�¤sps�Jk�¥¦ps�^��§^nqwq�R�`¨

©�ªR«U¬U«R-®�«s¯H°�¯�©U©"°y±-²R³�ª5°y±�´µ � p��:l�myzo��p�v�zH�b��j��b���^��zop7mu���swqpsv��spR} � ��mok^lb�dtuv^wqxUp�moryw{z@|~}
���swqpsv��sp�¶5l�§f�bmJl-zo�bmowqpsrs}·���R��zok�¥u�RlR�D}
� ��mok^lb� �¸  �¹bº"»�}:º"v^£bn¼l�v:�D�
½�«�³�ª�¾~¬0°À¿�«-²�¬�²�Á�¯^«RR½R²~ÂbÃ�«s¯H°>«U±5°À²R®

Ä � ps�^l�myzo��psv~z`��� � v��Å�bmo�!l-zow���rs}^tuv^wqxUp�moryw{z@| ���"Æ�p�mo£bpsvX}
ÇuÈ ��¢U�b¢�Æ$p�mo£Rpsv·} Ç �bmyÉHl	|
Ê ¾~¬U¬b¾U�ªUª5°Ë²�ª-Ì�°À³�Í
ÎÐÏ�ÑbÒ�Ó~ÔDÕ�Ò

ÖB×Ø×�Ù:Ú·Û¼Ü�Ý7×*Þ7ß·×Ðà-Ü�áDáD×bà-Þ7âÅÜ�áBãX×�Þoäu×b×�á�ÛÅÜfà�å�ÛÅÛÅæçà-Ü�á·èoÞ�Ý�å�â¼á·×béBê�Ýså�ÚDßBßDÜ�ë*Ü�ë�Ü�Ý�ÚDßDâ�èJë�è�å�áXéBéD×�ê�Ý�×�×
ë�å�Þ7Ý�âÅà�×bè\å�Ý7â�è7â¼áDê�ìËÝ�Ü�ëíå�áF×bî^ïDâ¼Þ�å�ã·Û¼×�Ú·å�Ý7Þ7â¼Þ7âÅÜ�áFÜ�ì¦å�ê�Ýså�ÚDß�ð�Öñ×�ÚDÝ7Ü~ò:â�éf× è7×�ò�×�Ýså�Û�×bî^ïDâÅò~å�ÛÅ×�á^Þ�àsßXå�Ýså�à	ó
Þ�×�Ý�â¼ôRå~Þ�â¼Ü�á·èHÜ�ì"éf×bê�Ý�×�×Më�å~Þ7Ý�â�à-×bèbð$õ�è¦å�à�Ü�á·è7×bî^ïD×bá·à-×Mä×�à�å�á*×-öØà�â¼×bá�Þ�Û¼æ�àsßD×Ràs÷!ä�ßD×-Þ�ßD×�Ýuåøê�âÅò�×�á*ë�å~Þ�Ý7â¼Ù
ù'â�è+å!éf×bê�Ý�×�×Më�å~Þ�Ý7â¼Ù�Ü�ì�è7Ü�ë�×�ê�Ý�å�ÚDß�å�á·é�å�Û�è7Ü!à-Ü�ë�ÚDïDÞ7×�Þ�ßD×\è7â¼ôb×�Ü�ì"å�èJë�å�Û¼ÛÅ×bèJÞ+ê�Ýså�ÚDß*ìËÜ�Ý+ä�ßDâ�àsß�â�Þ¦â�è
åÐéf×�ê�Ý7×b×�ë�å�Þ7Ý�â�Ù�â¼áFÚ5Ü�ÛÅæ:áDÜ�ë�â�å�Û�Þ7âÅë*×�ðMÖñ×�×-Ù:Þ7×bá·é�Þ7ßD× äu×bÛ¼Û¼ó@÷:áDÜ~ä�áFà�Ü�áDáD×Rà	Þ�â¼Ü�á�ã5×-Þoä×�×bá/éf×�ê�Ý7×b×�ú7û�ü
ý¦þ û�ÿ�û þ�� ë�å~Þ�Ý7â�à-×Rè+Ü�ì$ê�Ýså�ÚDß·èuå�á·éØÛ¼Üfà�å�Û¼ÛÅæ�ãDâ �o×bà	Þ�â¼ò�×\ê�Ý�å�ÚDß�ßDÜ�ë�Ü�ë*Ü�Ý7Ú·ßDâÅè7ë�è`Þ�Ü�ÛÅÜfà�å�ÛÅÛÅæ�âÅá��o×bà-Þ7âÅò�×øå�á·é
ÛÅÜfà�å�Û¼ÛÅæñè7ïDÝ��o×bà	Þ�â¼ò�×ØßDÜ�ë*Ü�ë�Ü�Ý�ÚDßDâ�èJë�èøã:æBè7ßDÜ~ä�âÅáDê�Þ7ß·å�Þ�å�Û�è7Ü Þ7ßD×RèJ×ØÛ�å~Þ7Þ7×bÝ!Þoæ:ÚX×Rè�Ü�ì�ßDÜ�ë�Ü�ë�Ü�Ý�ÚDßDâ�èJë�è
âÅë�ÚXÜ^èJ×�åøî^ï·å�è7âÅÜ�Ýséf×�Ý$Ü�á�éf×�ê�Ý7×b×uë�å~Þ�Ý7â�à-×RèHå�á·é*å\ÚXå�Ý7Þ7â�å�Û:Ü�Ýséf×�ÝHÜ�á*éf×bê�Ý�×�×uÝ7×��·áD×�ë�×bá�Þ`ë�å~Þ�Ý7â�à-×Rè�ð��uÜ�ë*ó
Ú·ïfÞ7âÅáDê�Þ�ßD×�éf×�ê�Ý7×b×�Ý7×��·áD×bë*×bá^Þ+ë�å�Þ7Ý�â�Ù�Ü�ì"å�ê�Ýså�ÚDß�â�è`×bå�èJæ
	�å�á·é�å�á�å�Û¼ê�Ü�Ý�â�Þ�ßDë éf×Rà-â�éfâÅáDê!à-Ü�ë*ÚXå�Ýså�ãDâÅÛ¼â¼Þoæ
Ü�ì$ÞoäÜ�ë�å~Þ�Ý7â�à-×RèMâ¼áFÜ�áD×øÜ�ì�Þ7ßD×RèJ×!ÚXå�Ý7Þ7â�å�Û�Ü�Ýséf×bÝ�èMà-Ü�ïDÛ�é#ã5×!ï·è7×bé å�è�å*ßD×�ïDÝ�â�èoÞ�âÅà�ìËÜ�Ý\éf×bà�âÅéDâ¼áDê�ä�ß·×-Þ7ß·×�Ý
å ê�Ýså�ÚDß�� å�Û¼ÛÅÜ~ä�è¦å ßDÜ�ë�Ü�ë*Ü�Ý7Ú·ßDâÅè7ë&Ü�ì�Þ7ß·×\ê�âÅò�×bá�Þoæ:ÚX×\Þ7Ü��ð��DÜ�ÝuÛ¼Üfàbå�Û0èJïDÝ��o×bà-Þ7âÅò:â�Þoæ�å�á·éØâ¼á��o×Rà	Þ�â¼ò:â¼Þoæ
ä×�èJß·Ü~ä Þ7ßXå~Þ�Þ7ß·×�ÚDÝ7Ü�ãDÛÅ×�ë Ü�ì�ë�å~Þ�Ý7â¼Ù#à�Ü�ë�Ú·å�Ýså�ã·â¼ÛÅâ�Þoæ�ã5×�ÛÅÜ�á·ê�èÞ7Ü*Þ�ßD×!à-Ü�ë*Ú·Û¼×�Ù:â¼ÞoæÐà�ÛÅå�è7è����Hð
��������� Ó��$Ñ
� ÛÅÜfà�å�Û¼ÛÅæ#à�Ü�á·èJÞ7Ýså�âÅáD×bé�ê�Ý�å�ÚDß ßDÜ�ë�Ü�ë�Ü�Ý7ÚDß·âÅè7ë�	·Ú·å�ÝJÞ�âÅå�Û"Ü�Ýséf×�Ý 	·éf×bê�Ý�×�×�ë�å~Þ�Ý7â¼Ù�	Xà�Ü�ë�ÚDïfÞså~ó
Þ�â¼Ü�á·å�Û$à-Ü�ë�ÚDÛÅ×-Ùfâ¼Þoæ�ð
!#"$"#"&% ÔfÒ ' �)( ÔDÒ+*ÀÕ�Ñ�,.-$Ï0/ � Õ�Ò2143ÀÔ·ÑbÑ *65HÕ�ÔfÒ * �$7 �98
: ��; : 	 8
< õ 8�= 	 8
>@? ; : ð

A B.CEDGF�H�IKJ�LMD�NOH4C

P�Q�R)SUTVT�WYXKWYX�WZQOS[T.\^]OXK]2T[R`_ZabRdcZQ�a`R)e�f.a`RZghWZi�R)S[S[g6\6j�R)eO\kWYl[]2\6lmcZQ�R)S[TVeOT�a�WZQOnZohjpWYX�SUq�era�Q�]Oj�\ka`l.jpabRZl.f
WZeOT�a�Qts[a`g^f.]�u�vwa�nZWYl.fbeOT�a`]raxjpWYX�S[q.eOR)eO\kWYl.RZg�RZ]rSya`jpeO]teOT�a�nKcY\6_ZaxQ�\6]ra4erWK\6l�era�Q�a`]reO\6l�c�]rerQ�q.jpeOq.Q�RZgGS.QOWZSya�QOeO\ka`]
WYlzcZQ+R)S[T.]�o.aZu{c�uwap|�\6]rera`l.jpa}WZi9T.WYX�WYX�WZQOS[T[\6]OX~\6X�SyWY]ra`]�R��#q.RZ]�\kWZQ�f�a�Q�WYl�eOT�a2j�g6RZ]�]�WZi�RZg6g�cZQ�R)SUT.]�o���T.\^j�T
j�RZl��ya�i�RZjperWZQ�\k��a`fm\^l�erWzR�SUR)QOeO\6RZg9WZQ�f�a�QxWYlmeOT�aKjpWZQOa`]�oM]ra�aKeOT�a�QOa`jpa`l�e}X�WYl�WZcZQ�R)S[T����`����u���l�eOT.\6]ES[R)Sya�Q

� º���zopsv:��p	� l�§^r>zymJlb�7zor��b�¦ry�b��p ���+zok^p�mopsry�^n{zor\��mopsryp�v�zops� w�v zok�wqr��^lb�fp�m\ÉHp�mop ��mop�rypsv~zop	� l�z�wqv�zop7mov:l�zowq�bv:lbn��s�Rv���p�mopsv��spsr
��l�zok�ps�!l�zowq�	l�n`�^�b�^v:��l�zowq�Rv�r��b�j��R������zop�m�����w�p�v^�sp��b¢b¢U��lbv^�K�umJlb��k È �Hk^ps��mop�zowq�	lbn`j��Rv^��ps��zor�w�vFj��R���^��zop�m����swqpsv��sp��b¢b¢U�
lbv^�*l��^�fp	l-mop	�*wqv�¶Xp���zo��mop Ç �bzopsr+wqvØj��b���^��zop7mu���swqpsv��sp�¹ �� 	¡��À�b¢b¢U� � }:�^�·��¹+�U¢r��¹R�� �lbv:��¶ Ç j`��¹p��¡p�*�À��¢R¢U� � }f�^�·�D R -���: 	�+���
¨J���^���f�bmyzop	� §�|�zok�p\�*wqv^wqr>zymy|*���"º����^�sl�zowq�Rv�����zok^p�j�¤�ps�7k*¥ups���^§�n�wq��l�r+��mo�O�>ps��z\ -��¢b¢U�~ r�U��¢R¡b¢R¡��

�



�wa�]reOq[f�nK]O\6XK\^g6R)Qh]rerQ�q[jpeOq�Q�RZgUS.QOWZSya�QOeO\ka`]�f�a�Q�\k_Za`f i�Q�WYX ���������	��
��������������������� cZQ�R)S[T&T�WYX�WYX�WZQOSUT.\6]OXK]4�����)��o
��T�a�Q�aKi�WZQ�RZl#n _Za�QOerap| � eOT�a X�R)S.S[\6l�c"!$#&%('*) %(+ \6l.f[q.jpa`]�Rdi q.l[jpeO\kWYl i QOWYX eOT�a&l�a`\kcYT#�yWZQ�T�W$W$f WZi
� erWbeOT�a}l�a`\6cYT��yWZQ�T�W$W0f�WZi,!.-��0/ ��T.\6j+Td\^]�QOa`�$q.\kQOa`f�erW �ya}a`\keOT�a�Q21 � 3���������4�� ���Zo05�����o ����3���������4�� ���Z�Zo9��5���oGWZQ
�67��3���������4�� ����80o950�p��u;: a2eOT�a`l���Q�\6era=<?>@ )BAVo�<DC@)BA RZl[fE<?F@ )BAVo.QOa`]rSya`jpeO\k_Za`gknZu
G T.a2gkW0j�RZg6gkn&�[\ Hra`jpeO\k_Za2T�WYX�WYXKWZQOS[T.\6]�XK]�o.RZg6]rW j�RZg6gka`fzcZQ+R)S[T�jpW
_Za�Q�\6l�cY]�oGWZQ�\kcY\^l.RZg6gkn&R)QOWY]ra}\^l�erWZSyWYgkWZcY\JI

j�RZg cZQ+R)S[T�eOT�a�WZQOnm� K�o�5�L���oURZl.f�T.R`_Za R)S.S[g6\6j�R)eO\6WYl.] \6lzf.\^]rerQ�\k�[q.era`f&jpWYXKS[q�eO\6l�c��NM)��o[\6l�QOa`jpWZcYl[\k�`\6l�cKcZQ+R)S[T.]
�$ndl�a�e ��WZQ�O0]xWZi�S.QOW0jpa`]O]rWZQ�]K�N50oPL���o RZl[f \6l jpWYl.]rerQ�q.jpeO\^l�c&T[\kcYT.gknzerQ+RZl.]O\keO\k_Za QOa�cYq.g^R)QxcZQ�R)S[T.]��N8���u G T�a�gkW�I
j�RZg6gknb\6lQHra`jpeO\k_Za�T�WYXKWYX�WZQOS[T.\^]OXK]�o0RZg6]rWKj�RZg6g6a`f�S[R)QOeO\6RZgycZQ+R)S[TzjpW@_Za�Q+\6l�cY]�o[T[R`_Za2�ya�a`l�]reOq[f.\ka`f�f.q�axerW�eOT�a`\kQ
R)S.S[g^\6j�R)eO\kWYl.]�\6l X�W0f�a`g6]�WZihera`gka`jpWYX�X}q.l[\6j�R)eO\kWYl ����5���o \^ldf.\^]reORZl.jpa�jpWYl.]rerQ�RZ\^l�a`f g6R)�ya`g6\6l�cY]4WZihcZQ�R)SUT.]K����L��
��\keOT R)S.S[g6\^j�R)eO\kWYl.] erW i QOa`�#q.a`l.jpn�RZ]O]O\kcYl.XKa`l�e�o0RZl.f&RZ]w\^l.f.\6j�R)erWZQ�]hWZi�eOT�a�ap|0\6]Oera`l.jpa�WZi T.WYX�WYX�WZQOS[T[\6]OXK]�WZi
f�a�Q�\6_�R)era cZQ�R)S[T.]R-�g6\^l�a}cZQ+R)S[T.]/}�N5QKZ��u G T.a gkW0j�RZg6gknz]�q�Q�Hra`jpeO\k_Za T.WYX�WYX�WZQOS[T[\6]OXK]�oyRZg6]rWbj�RZg6gka`f QOWYg6a RZ]O]�\kcYl7I
X�a`l#eO]�o[T.R@_Za}R)S.SUg6\6j�R)eO\kWYl.]w�yWZeOTz\6l�f[\6]rerQ�\k�Uq�era`f jpWYXKS[q�eO\6l�c �{�)� RZl.fz]rW0j�\6RZg ]Oj�\6a`l.jpa��NS0o(5�80o95�M)��u
T XKRZ\6l jpWYX�S[q�eOR)eO\6WYl.RZg.\6]O]�q�a�\6] eOT.a�WYl�a�WZi�f.\^j�T�WZerWYX}n"-�jpi uy���VU
��/+o0\ u{aZuko�i WZQha�_Za�QOn�cZQ+R)S[TWA j�g6RZ]O]�\ki�n0\6l�c

eOT�a�f.a`j�\6]O\kWYl S.Q�WZ�[gka`X ��T�a�eOT.a�Q}RZl�\6l.S[q�eEcZQ�R)S[TX< T.RZ]2R�T�WYX�WYX�WZQOSUT.\6]OX WZiwcY\k_Za`l�e n#SyaKerWdeOT�a�s.|0a`f
cZQ�R)S[TRA RZ]9a`\keOT�a�QZY\[(I jpWYX�S[gka�era WZQ�SyWYgkn0l�WYXK\6RZg^gknx]rWYgk_)R)�[gkaZu^].WZQ eOT�a�gkW0j�RZg6gkn�]Oq.Q�H�a`jpeO\6_ZatT.WYX�WYX�WZQOS[T[\6]OXK]
eOT.\6] j�g^RZ]O]O\�sUj�R)eO\6WYlz\6]\O0l�W@��lV����8���o.��\keOTbeOT.axS.QOWZ�[gka`X~i WZQ�a�_Za�QOn�jpWYl.l.a`jpera`fEA WYlzR)e�gka`RZ]Oe�eOT�QOa�ax_Za�QOeO\^jpa`]
�ya`\6l�c_Y\[`I jpWYX�SUgka�eraZu,]�WZQ4eOT�a�gkW0j�RZg6gknK�U\ H�a`jpeO\6_ZaERZl[fz\6lQHra`jpeO\k_Zaxj�RZ]ra`]�eOT.a�QOa�R)QOa�XKRZl#n SUR)QOeO\6RZgGQOa`]Oq.g6eO]�o�]ra�a
aZu{c�u�����5�o(5��)��o.�[q�e a�_Za`ldjpWYlQHra`jpeOq�Q�\6l�cKR�j�g6RZ]O]O\�sGj�R)eO\kWYlbi�WZQ�eOT�a`]ra�e ��W&j�RZ]ra`]�\6]tS[QOWZ�[gka`XKR)eO\^j)u
T l2a`�$q.\keOR)�Ugka S[R)QOeO\6eO\kWYl�WZi.R4jpWYl.l�a`jpera`f cZQ�R)S[TR< \^] R4S[R)QOeO\keO\kWYlbabc�d�e�e�eVd�agftWZi.\6eO] _Za�QOerap| ]ra�eM]�q.j�T2eOT.R)e

RZl#n�_Za�QOerap|�\6l�aihMT.RZ]teOT�ax]ORZX�axl$q.X}�Ga�Qkjlh�m n�WZi l�a`\6cYT��yWZQ�]w\6l_aon)o�RZl.f&��a�j�RZg6gGeOT�axXKR)erQ+\�|qpsrut�jlh�m n�v
R2f.a�cZQOa�a�XKR)erQ�\k|w-��yx{z�d}|Wx�~`/+u G T�a�f.a�cZQOa�a�QOapsGl�a`X�a`l#ehXKR)erQ�\�|�WZi RxcZQ�R)SUT�<�o���T.\6j+TKj�RZl��ya�jpWYX�SUq�era`f
a�� j�\ka`l#eOgknZo0\6]�eOT�a�f�a�cZQOa�a�XKR)erQ�\�|KjpWZQOQOa`]OSGWYl[f.\6l�cEerW2eOT.a4jpWYR)Q�]ra`]Oe�a`�$q.\keOR)�[g6a S[R)QOeO\keO\kWYlKWZi^<�u��$a�ai]9\kcYq.QOa2�
i WZQtR���a`l.l�f[\6R)cZQ�RZX~f�a�S[\6jpeO\^l�c2eOT�aEQOa`g^R)eO\kWYl&�Ga�e ��a�a`l�f.a�cZQOa�a�XKR)erQ�\6jpa`]`o0RZf�HrRZjpa`l.jpn&XKR)erQ�\6jpa`] RZl[f&f.a�cZQOa�a
QOapsUl.a`X�a`l�e9XKR)erQ�\^jpa`]�u G T�ahap|�\6]rera`l.jpawWZi[REgkW0j�RZg6gknE�[\ Hra`jpeO\k_ZawT�WYX�WYX�WZQOSUT.\6]OX �Ga�e ��a�a`l e ��WxcZQ�R)SUT.] \^X�S[g6\ka`]
a`�$q.RZg6\ke nxWZi.eOT�a`\kQMf�a�cZQOa�awQOapsUl�a`X�a`l#e9XKR)erQ�\6jpa`]�oZRZl.f}eOT.\6] j�T�a`j�O2i WZQ9a`�#q.RZg^\ke nxi WZQ�XK]MR��wa`g6gJI�O0l�W
��l2T�a`q.Q�\6]reO\6j
erW2eOT.a��#q.a`]reO\kWYl�\6i�<D>@ )BAVo#\6l�SUR)QOeO\6j�q.g6R)Qhi�WZQ eOT.a4]rSya`j�\6RZg�j�RZ]ra�WZiycZQ�R)S[T \6]rWYX�WZQOSUT.\6]OX�u ��l�eOT[\6]�S[R)Sya�Q �wa
ap|0era`l.f2eOT[\6] jpWYl[l�a`jpeO\kWYl}erW�f�a�cZQ�a�awXKR)erQ+\6jpa`]�oYRZl.f2��at]OT�W
� R�jpWYl.l�a`jpeO\kWYl�RZg6]OW��ya�e �wa�a`l�f�a�cZQOa�awQOapsUl�a`X�a`l#e
XKR)erQ�\^jpa`]�RZl.f��yWZeOTzgkW0j�RZg6gkn&\6lQHra`jpeO\k_Za�RZl.fz]�q�Q�Hra`jpeO\k_ZaxcZQ�R)S[TzT.WYX�WYX�WZQOS[T[\6]OXK]�u
�Eq.Q�SUR)SGa�Qx\6]�WZQOcYRZl[\6]ra`f RZ]xi WYg6gkW@�4]�ux��l �0a`jpeO\kWYl�5&��a�]OT�W
� eOT.R)e�o WYl eOT�a�]ra�exWZiwjpWYl.l�a`jpera`f cZQ+R)S[T.]

�9o[eOT�a}eOT�QOa�a�QOa`g^R)eO\kWYl.]=-	�&d�>@ )�/dV-	��d.C@){/ RZl.f�-	��d&F@ ){/�\6X�SyWY]ra`fb�$n�eOT�a�ap|�\6]rera`l.jpa}WZi R�gkW0j�RZg6gknbjpWYl.]rerQ+RZ\6l�a`f
cZQ�R)S[T}T�WYX�WYX�WZQ�S[T.\6]OX WZi0cY\k_Za`l2e n$Syah�ya�e �wa�a`l�e ��W�cZQ�R)S[T.] R)QOa S[R)Q�eO\6RZgZWZQ�f�a�Q+]�u ��l��$a`jpeO\6WYl=Lt�wa�\6l#erQOW0f.q.jpa
eOT�a�j�g6RZ]�]o� WZi9f�a�cZQOa�a�X�R)erQ�\6jpa`] WZi9jpWYl.l�a`jpera`f�cZQ+R)S[T.] RZl.fbS.Q�a`]ra`l�e eOT.QOa�axa`�#q[\k_�RZg6a`l�e j�T[R)Q�RZjpera�Q�\k�`R)eO\kWYl[]
WZi eOT.a`]ra�XKR)erQ�\6jpa`]`u T ] R�jpWYl.]Oa`�#q�a`l[jpax��axj�RZl�a�� j�\6a`l�eOgkn&j�T�a`j�Ob��T�a�eOT�a�Q R�cY\k_Za`l�XKR)erQ+\�|qp \^] R f.a�cZQOa�a
XKR)erQ�\k|�RZl.f�RZg6]rW�jpWYX�S[q.era�eOT�a�]O\6��a WZiyR2]OXKRZg6gka`]Oe�cZQ�R)S[TKT.R@_$\^l�c�f�a�cZQOa�a�X�R)erQ�\�|Rp u9��lK]Oq��[]Oa`jpeO\kWYlWL$u�5E�wa
f�apsUl.a�eOT�Q�a�a�QOa`g^R)eO\kWYl.]\-���d.� >@�@ ){/+o(-���d.� C@ )�/ RZl.fl-���d�� F@ ){/ \6X�SyWY]ra`f�WYl�f�a�cZQ�a�atX�R)erQ�\6jpa`]9�$n�eOT�awap|0\6]Oera`l.jpa
WZiGcZQ�R)S[T�T�WYX�WYXKWZQOS[T.\6]�XK] WZiGcY\k_Za`lKg6W$j�RZg0jpWYl.]rerQ+RZ\6l�e�o#aZu{c�u.p � >@�@ )B� \6iURZl.f�WYl.g6n}\ki��(<�d�A��l��#�< >@ )BA��\keOT�<~RZl[f�A T.R@_$\6l.cbf.a�cZQOa�aKXKR)erQ�\�|�p RZl.f��Vo�QOa`]rSya`jpeO\k_Za`g6nZu}��l��$a`jpeO\kWYl�Kb�waK\6l�erQ�W$f.q[jpa eOT.a�j�g^RZ]O]
WZihf�a�cZQ�a�a}QOapsGl�a`X�a`l#e4XKR)erQ�\^jpa`]g���^� � ug: a ]�T�W@� eOT.R)e�eOT�a�\6l.f.q.jpa`fzQOa`g6R)eO\kWYl.]�-����	d&� >@�@ )�/dV-����¡d�� C@ ){/RZl.f -�� � d � F@ ){/tR)QOaxS[R)Q�eO\6RZgyWZQ�f�a�Q�]`u G T�a`]raxQOa`]�q.gkeO]tcZa`l�a�Q�RZg^\k��axeOT�a�q.]raxWZi9f�a�cZQOa�a2QOapsUl�a`X�a`l#e�XKR)erQ�\^jpa`] erW
gkW0j�RZg6gkn&\6lQHra`jpeO\k_Za�RZl.fzgkW0j�RZg6gkn&]Oq�Q�Hra`jpeO\k_Za�T�WYXKWYX�WZQOS[T.\^]OXK]�u

��l �$a`jpeO\kWYl�8&�wa�cY\k_ZaKRbSyWYgkn0l�WYXK\6RZgJI�eO\^X�a}RZgkcZWZQ+\keOT.X eOT.R)exeOR�OZa`]}RZ]�\6l�S[q.e�e �wW�f�a�cZQ�a�aKXKR)erQ�\6jpa`]yp
RZl.f2� RZl.fKf.a`j�\6f�a`] \ki�p � >@�@ )B�VuM��lq�$a`jpeO\6WYl.]�MxRZl.f¢U���a�S.QOW@_Za�eOT.R)e eOT�a�RZl[RZgkWZcZWYq.]hf.a`j�\6]O\kWYl�S.Q�WZ�[gka`XK]
i WZQ�p � C@ )s� RZl.f�p � F@ ) � �GWZeOTm�ya`gkWYl�czerWdeOT�a jpWYX�SUgkap|0\6e n�j�g6RZ]O]=£i¤Mu T ]2eOT�a ]�\k��a�WZi�XKR)erQ+\6jpa`]=p
RZl.f�� ��\keOT�< >@ )¥p RZl.f�A >@ )¦� i WZQ2]rWYXKa�cY\k_Za`l cZQ�R)S[T[]=<~RZl.f�A jpWYq.g6f �yaK\6l[f�a�Sya`l.f�a`l#e�WZiteOT�a
]O\k��a�WZiZ< RZl.f�AVo a�_Za`lmeOT�a`]raEY\[ RZgkcZWZQ�\6eOT.XK]xXK\kcYT#e��ya�S[g6RZq[]O\k�[gka�RZ]2R�T�a`q�Q�\6]OeO\6j i�WZQ�eOT.a��#q.a`]reO\kWYl.]�\6i
< C@)§A WZQo< F@ )BAVu&¨dWZQOa�W
_Za�Q`o���a4jpWYl.]O\6f�a�QheOT�a4q.l[\k_Za�Q�]ORZg�jpW
_Za�QwWZi�RxcZQ+R)S[T�o#f.apsUl�a`fK\6l�]�q��[]ra`jpeO\kWYl�5$u�5$o
RZg6]rW O$l�W
��l RZ]�eOT�a�\6l0sGl.\kera�q.l�i WYg6f.\6l.cdWZixR cZQ�R)SUT�u T ]�X�a`l#eO\kWYl�a`f a`R)Q�g6\ka�Q`oZ< >@ ) A \6]KjpWYl.f.\6eO\kWYl�a`f

5



Adjacency Matrices

Degree Matrices

Degree Refinement Matrices
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