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brcJe��S�SkJhafijlz0v�]a`�qWor]�t�h{tJjmuljlbdjle0v � 2Se0z{� � � 8 � �BhakJ�iz0]�kJzpumxJ�We�tn�_e9�SqJumhajmkJjlkJ��cJ]@\YbdcJe
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o2e0u�hObdjm]ak�hau�f_]S�Jhau�jmknbre0orqWorepbdh{bdjl]�kÎz0jmo2z0xJf!s�e0knbrv��:�Bo2sa]�um��6½v�kW]{~���]�bdcWe0]�o2e0f � 2Sepza�
� � � �,�

��# "$#/(��������	�
�����	�������� ������� � � 

[)cJei��e0kWe0odh{u�jl�Je�h:]a`^brcJe�qJo2]�q�e0o2b��Óhav2vrjl��kJf_e0knb�jlkÓbrcJe�o2e0u�hObdjm]ak�hau�f_]S�Jhau�jmknbdepo�~
qJo2epbdh{bdjl]�kÓjlv�brc�h{b!]�kJeiz�hao�s�e0v!xJqÁbrcJe�xJkWjls�eporv2e�jmknbr]+b�\�]�v2�Bv2bre0f_v������hakJ� ����� �

hakW�Óh{vrvrjl��kJv}qJo2]�q4epo2brjme0v�br]���� � �	��� � � � ��br] �����!haz0zp]�or�JjlkJ� bd]���� 6½v}ore0�WxJz0ep�Áv2bdh{bde
� ]�tWb�h{jmkJep��tn�_q�hao2brj�hau�brodhazpjmkJ��]a`�brcJe v�b�h{bre ]a` ��� � ���!�^]Hsae0o�bdcJe ��jmult4epo2b�vrqJhaz0e�]{`
�����,�,� ��haz�cÓq�hao�bdjlbrjm]�k�]a`^brcJe�xJkJjlsae0o2vre_�Je���kWe0v!h�zp]�knbde,�Sb ����� � �	��� ��� � ��� �#"%$ � �&$

h vrxJtWvrepbi]a` ��� 6®v�orepu�h{brjm]�kJhau^qJo2]�q�e0o2brjmepv_jlv��Je���kWe0���	[)cJe0o2e+jlv ����`MxJkJ��h{fiepk�bdhau
q�h{o2bdj�bdjl]�k ]a`)bdcJeixJkJj�s�e0o2vre�brc�h{b!jmv�vr]�f_e0cW]H\ qJo2ep`Mepororep��� � umu�q�h{o2bdj�bdjl]�kJv�haorei]�kS~
br]�um]��ajmz�h{umul� ]�k e0w�x�hau�`M]B]abrjmkJ� 1���haz�cÎq�hao�bdjlbrjm]�k+qJjmz���v}]�xWbgh vrxJtJv2epb�]a`�orepu�h{brjm]�k�h{u
qJo2]�q�e0o2brjmepv0�

��k�f_]�ore!�Jepbdhajmu 1 ��]�o�hakn� � kJ]�o2f�haulj �pe0�º�-w�x�haknbdxWf v2bdh{bde!]a`�bdcWe�xJkJj�s�eporvre!��`M]�o
hakn� q�hao2brjlbrjm]�k�]{`BbrcJe�xJkJj�s�eporvre�jmknbr])v2�Bv2bre0f_v ����hakJ� ����� �OhakJ�g`M]�o�� ����]�o2brcJ]�kJ]aorfihau
t�h{vrjmv�`M]�o�brcJe ��jmult4epo2b�v2q�haz0eÓhav2vr]Bz0j�hObde0� \|jlbrc*��� ��bdcJeÎodhakW��e ]a`�brcJe q4]�v2vrjltJume
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qJo2]�q�e0o2brjmepv�]{` ��� ���	��� ��� � ��br] ������jmv}��j�s�e0kÎtn� ��� 6®v�orep�JxJzpe0�Áv�b�h{brea� ��kÁhakn� v2xJz�c
]�o�bdcJ]akJ]�orfihau�tJhavrjlv��HbdcJe�odhakW��e�]a` ��� 6½v�q4]�v2vrjltJume�qJo2]�q4epo2brjme0v�o2e0u�hObdjlsae�bd] ���!��jmv���j�s�epk
tn� bdcWeiqJo2] �2e0z9bdjl]�kJv}z0]�o2orepvrq�]�kJ�JjlkJ�+br]:brcJe�kJ]�kS~ �0e0o2]��Jjmha��]�kJhau�e0ule0f_e0knbdv}]a` ��� 6®v
o2e0�JxJzpe0�+v2b�hObdea� � [)cWe�qWor]�q�e0o�bdjmepv-bdc�hOb�����c�h{v�o2e0umh{bdj�s�e br]�������haoreg�We0z0]afiq�]�vdh{tJume
jlk�br]�bdcJe&qJo2]�q�e0o2brjmepv}brc�h{b}v2xJtJv2�Bv�bde0f_v�]{` ����c�h�s�e_orepu�h{brjls�ebr]����!�@�&[)cJh{b�jmv���ulepb
���� hakW� ������ t�e�h{k��	q�hao�bdj�bdjm]akX]a` ��� �|ulepb��
�ih{kJ� � ��t�e+bdcWe-��jlumt�e0o2bivrqJhaz0epv
hav2vr]Bz0jmh{bdep�i\|jlbrc����� hakJ� ������ o2e0v2q4epzpbdj�s�epul� �Sume9b � t�e�h{k �
��]atJvrepo2s{hatJule hakW��.#t4e
hak � �g]atJvrepo2s{hatJule���hakW� umepb � hakJ��*it4e�s{haulxJe0v ]a` � h{kJ��. o2e0vrq�e0z9bdj�s�e0u���� ��`$���

c�h{v�brcJe�qJo2]�q�e0o2b�� � ' � hakJ� . ' *�ore0umh{bdj�s�egbd]������ �ºbrcJe0k-� �� � hav hiv2xJtJv2�Bv�bde0f
]a` ���9��c�hav^brcJe�qJo2]�q�e0o2b�� � ' � ore0umh{bdj�s�e�bd]������|hakJ�������� cJhav � h{v)h�vrxWtJv2�Bv2bre0f�]{`
���9��brcJe}qJor]�q�e0o�b�� . ' *o2e0umh{bdj�s�e�bd] �����@�

� e0�JxJzpe0��v�b�h{bre0v^]{`�v2�Bv�bde0f_v-�J]!kJ]ab�]�kJu���qJorepvrz0o2jmt�e�brcJe orhakJ��e�]a`�brcJe�q4]�v2vrjltJume
o2e0u�hObdjm]ak�hau�qJor]aq4epo2bdjle0v�]{`�h v2�Bv2bre0f���bdcJe9� haulvr] qWore0v2z0o2jmt�ebdcJev2jmkJ�aume9~¥bdjlfie}qJo2]�t�hO~
tJjlumj�bdjmepvg]a`)bdcWe0vre�qWor]�q�e0o�bdjmepv0�+[)cJe ]�kS~��Jj�h{��]�k�hau�epumepfiepk�brv]a`)brcJe�o2e0�JxJzpe0� v2bdh{bde
��� §,¢¥�|¢¥ªO �¢�¢TªH« ¯�¤-�r ,¦O¯�¢TªO ,¢�«¦_¾¿§p¦0¢T¡� 9¯£¢�¢T§!¾�¸H¡¥¡T�2¦p¢�¤^§@µH 9¬4«¦0¢T�2¡T�H¡¥�¿¢� �¢¥«®§p¦O¯�±W«¦&¢TªH� ¡¥���

¬ ,¢T«§9¦O 9¬�¤-§@µH ,¬�«¦p¢¥��¡¥�H¡¥�¿¢¥ ,¢T«§9¦¢¥ªH���O¡T§p�{�2¡£¢¥«®�r¯�§,¨��
	� 9¡T�� 9¯¥¯£«��9¦H�rµ«®¦� ,¦�°�¡T�r¯£§p¬®¸@¢¥«®§p¦&§,¨�¢¥ªH�
¡T�rµ@¸O¾��2µ�¯£¢¥ ,¢T�^§,¨��
	9±� 9¦Oµ!¦H§,¢�§9¦H¬°g«¦!«®¢¥¯�¯T�{�r¾�¢¥¡¥ 9¬W¡¥�2¯T§9¬¸@¢¥«®§p¦� � §p¡�¤-§p¡T�-µ@�¿¢� ,«¬¯� 9É{§p¸@¢�¢¥ªH« ¯
«¯¥¯T¸H�9±H¯T����¶���¡¥Ê9§�³�«®¢ #� ,¦Oµ ¼��2¤^¤-§�� 
�% ��Ì
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]a` ���_qJor]@sBjm�We�brcJe�vrjlkJ��ule9~�brjmf_e�qJo2]�t�hatWjmumj�bdjle0v�]a`�brcJe�qJo2]�q4epo2brjme0v&]{` ��� � hakW� j�bdv
v2xJtJv2�Bv�bde0f_v��)orepu�h{brjlsae bd] �����@� ��or]�q�e0o�bdjle0v-bdcJh{b�haoreg�We���kJep�+o2e0umh{bdj�s�e br]bdcJe}vdh{fie
zp]�knbde9�Bb��BjT�®e{�;brcJe)vdh{fie-v��Bv2bdepfiv���c�h�s�e)�Je���kJjlbre �2]�jmknb�qJor]�tJhatJjmuljlbrjme0vp� �º]ao�e9�Whaf_qJule��
j�`(� �� hakJ� � ���� jmv h�q�hao�bdjlbrjm]�k+]a` ��� �4brcJeqJo2]�q�e0o2brjmepv bdc�hOb�� �� hakJ� � ���� fih@�:c�h�sae
o2e0u�hObdjlsae�br]�������c�h�s�e-�We���kJj�bde �2]ajmknb�qWor]�t�h{tJjmuljlbdjle0vp� �gkbrcJe^]{bdcJepo�c�hakJ� ��qJor]aq4epo2bdjle0v
brc�h{b�haore|�Je���kJep��orepu�h{brjlsae-bd]��Jj �4e0o2e0knb�z0]�knbde,�Bbdv-h{ore|xJkJo2e0u�hObde0��bd]}e0haz�c�]abrcJe0o�hakW�
hazpz0]�o2�JjmkW��ul��c�h�saekJ] �Je���kJj�bde �2]ajmknb qWor]�t�h{tJjmuljlbdjle0vp�)[)cJjmv�jmv�ore0w�xJjlorep� jmk�]aor�Jepo�bd]
h�s�]ajm� bdcJe�kW]{~�cJjl�J�JepkS~�s{hao2j�hatJule0v�bdcJep]�orepfiv���v2xJz�cYhav��g]Bz�cJe0k	hakJ� 2Sq�e0z��{e0o�6®v � � � ���
�^xSb�j�bijlv�h{umvr]ÓhÓ�Wjmorepzpb_z0]akJvrepwBxWe0kJzpeÎ]{` bdcWe�hat�]@s�e�qWor]�q�e0o�b�� havrv2jm��kJf_e0knb0� ��k
brcJe)orepu�h{brjm]�k�h{uWf_]S��h{uWjmknbre0orqWorepbdh{bdjl]�k��abrcJe)vrjlkJ��ule9~�brjmf_e^qJo2]�t�hatWjmumj�bdjle0v�haore)��j�s�epkitn�
o2e0�JxJzpe0��v�b�h{bre0v��JhakJ��brcJe0o2eghaore�kJ]o2e0�JxJzpe0��v�b�h{bre0v^br]qJor]@sBjm�We �2]�jlk�b�qJo2]�t�hatJjlumj�bdjmepv
`M]�o qJor]�q�e0o�bdjle0v brc�h{b}hao2eorepu�h{bre0��br]��Jj �4e0o2e0knb}z0]�knbre9�Bbdvp� �^]�kJv2jm�Jepo���`M]�o jmkJv�b�hakJzpe��
brcJe qJo2]�t�hatJjlumj�b�� bdc�h{b�� �� cJhavbdcJe�qJor]�q�e0o�b�� � ' � orepu�h{brjlsaeibd] � ���� � ����� ��bdcJe
qJo2]�t�hatWjmumj�b�� bdc�hOb ������ c�h{vbdcJe�qJo2]�q�e0o2b�� . ' *�o2e0u�hObdjlsaeibr] ���� � �����_hakJ� bdcJe
�2]�jlknb qJo2]�t�hatWjmumj�b���]a`�bdcWe0vre�qJor]�q�e0o�bdjle0v0� [)cJeqJo2]�t�hatJjlumj�b���bdc�h{b ���� c�hav brcJeqJo2]�qS~
epo2b�� � ' � o2e0umh{bdj�s�e bd] ������ � ������jlv&��jlsae0k tn� bdcJe�orep�JxJzpe0�Xv�b�h{bre�]a`����� ��bdcJe
qJo2]�t�hatWjmumj�b��+brc�h{b���������cJhavgbdcJe_qJor]aq4epo2b���. ' *�ore0umh{bdj�s�ebr] ���� � ���!�!jmvg��j�s�epk
tn��bdcWe!o2e0�JxJzpe0�+v2b�hObde�]a`������� � �^xWb��JbrcJe �2]�jmknb|qJo2]�t�hatJjlumj�b�� ]a`;bdcJepvre!qJor]�q�e0o�bdjle0v|jmv
kJ]{b ��j�s�epk�tn�+brcJe�o2e0�JxJzpe0� v�b�h{bre]a`(��� � ���� � ������ ��]ao hakn�+]abdcWe0o o2e0�JxWz0e0� v�b�h{bre �
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`M]�o|bdcWe!o2e0�JxJzpe0� v�b�h{bre�]a`(��� ]�kJul���ajls�epv�brcJe �2]ajmknb qWor]�t�h{tJjmuljlb�� ]{`�bdcJe!qJor]aq4epo2bdjle0v
brc�h{b����� h{kJ� ������ e�haz�c:c�hav|o2e0u�hObdjlsae�bd] �����@�

��]�xJo|orepf�h{or��v�hat4]axWb|bdcJe}k�h{brxJore!hakJ�:odh{kJ��e}]a`�o2e0umh{bdjl]�k�hau4qJor]�q�e0o�bdjle0v�1 ��jlorv�b��
kJ]{bde�bdc�h{b�jlkÎbrcJeio2e0umh{bdjl]�k�hau�f_]B��hau�jlk�bre0o2qJore9b�h{brjm]�k bdcJe_qJo2]�q4epo2brjme0vgbrc�h{b ����c�hav
o2e0u�hObdjlsae�bd]�������hao2e&ore0umh{bdep��bd]�������������� � � ����������odh{brcJe0o�bdc�hak br]����!��c�h�sBjmkJ��qJhao�~
brjmz0xWu�hao�qJo2]�q�e0o2brjmepv0��[)cJjlv:b��Bq�eÁ]a`�orepu�h{brjm]�k�h{u�qJor]aq4epo2bdjle0v�jmv:jmk h vre0kWvre 5½bdcJjlkS~
kJepo�6�bdc�h{kÁbdcJe�ore0umh{bdjl]�k�hau�qWor]�q�e0o�bdjmepv!q�]�v�bdxJumh{bdep�6tn� ��s�epore9brb2~�umjl�ae�o2e0umh{bdj�s�e9~�v2bdh{bde
jlk�bre0o2qJore9b�h{brjm]�kJv � � � � � � � �� �{\|cWe0ore�bdcJe-qWor]�q�e0o�bdjmepv�]a` ����haore�orepu�h{bre0��br]�bdcWe-qJor]aq4epo2bdjle0v
]a` �����@� 2Sepz0]�kJ� ��kJ]abde�brc�h{b|jlk bdcJego2e0u�hObdjm]ak�hau�fi]B��hau�jmknbdeporqJo2epbdh{bdjl]�k bdcJegorhakJ��eg]{`
brcJegq4]avrvrjltJume qJor]�q�e0o�bdjle0v-]a` ����orepu�h{brjls�e�bd] ������hakJ��bdcJegv2jmkJ�aume9~¥bdjlfie|qJo2]�t�hatJjlumj�bdjmepv
]a`^bdcJepvre qJo2]�q�e0o2brjmepv��Jepq4epkJ� ]�kJu��Ó]ak ��� 6½vorep�JxJz0ep� v2bdh{bde{��[)cJjlv�f_e�hakJv�bdc�hObjl`
brcJe0o2e jmv�kJ]!z�c�hakJ��e jmkibrcJjmv�orep�JxJzpe0��v2bdh{bde!�SbrcJe0o2e z�h{k t4e�h!z�cJhakJ��e�jlk�kJepjlbrcJe0o�bdcJe
orhakJ��e&]a`$��� 6½vgq4]avrvrjltJume&qWor]�q�e0o�bdjmepv�orepu�h{brjlsaebd]������ ��kJ]�o�brcJe0jlo�vrjlkJ��ume,~�brjmf_e!qJo2]�tS~
hatWjmumj�bdjle0v0����e9b���hav�\�e�vrc�h{umu�v2e0e�jmk 2Be0za� � � 8 ��jmk v2]�fie&]{`�brcJe&f_]�v2b}�Jjlv2brjmkJz9bdjlsae0u��
z�c�h{odhaz9bde0o2jmv�bdjmz�w�x�haknbdxWf vrj�bdx�hObdjm]akJv)bdcJe&h{zpbdxJhau�qJor]�q�e0o�bdjle0v�brc�h{b�hivrxWtJv2�Bv2bre0f ]{`
���gc�h{v orepu�h{brjlsae!bd]������gf�h��:z�c�hakJ�aeepsae0k \|cJe0k�brcJeo2e0�JxJzpe0� v�b�h{bre]a`�brcJjmv�vrxJtS~
v��Sv�bdepf orepf�hajlkJv brcJe&vdhaf_ea�![)cJjmo2����havgjlv�e�h{vrjmu���v2e0epkÎ`Mo2]�f brcJe�hat�]@s�e�qJor]aq4epo2b��
hav2vrjl��kJf_e0knb���t4]{bdc+brcJe�qWor]�q�e0o�bdjmepv�brc�h{b hiv��Sv�bdepf haz9bdx�haulul��cJhav�hakW�+bdcWe�qJo2]�q4epo�~
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brjme0v|bdcJh{b�jlb�f�h���c�h�sae!\|jmulu���e0kWe0odh{umul� t4e��Jj �4e0o2e0knb�ore0umh{bdj�s�egbd]i�Jj �4e0o2e0knb�v2�Bv2bre0f_v
� z0]�knbde,�Bbdv��,� ��]�xJo2brc��BhaulbrcJ]�xJ�ac ��o2]�q4epo2b�� �^]�f_q�]�vrj�bdjm]ak&hakJ� ��or]�q�e0o�b�� ��e0z0]afiq�]{~
v2jlbdjl]�k � vrepe32Be0za� � ��`£hajmu �BbrcJe0jlo�`£hajlumxJo2e �J]Be0v^kJ]ab)orhajmv2eghakn� e,�WqWu�hak�hObd]�o����Jj7�_z0xJu�b����
��k6brcJe�orepu�h{brjm]�k�h{u�f_]B��hau�jmknbdeporqJo2epb�hObdjm]ak���bdcWjmv�`£hajlumxJo2eio2e ��epzpbrv�brcJe�`£haz9bbdcJh{b&jmk
zpe0o2bdhajmk+w�x�haknbdxJf&~�f_e0z�cJhakJjmz0hau;v2b�hObde0v�bdcJe!odhakJ�ae�]a`�brcJe�q�]�vrv2jmtJule!qWor]�q�e0o�bdjmepv ]a`�h
v��Sv�bdepf�\|jmumu�t4eg�Jj ��eporepk�b�o2e0u�hObdjlsae�bd]��Jj ��epore0knb�v2�Bv�bde0f_v � z0]ak�bre9�Bbdvd�9�

��# ��#/( � � ��� ' � � % .��

[)cJe&xWkJjlsae0orvrhau��W�Bk�h{fijlz0v�]a`�o2e0u�hObdjm]ak�hau�qJor]aq4epo2bdjle0v�fih���t�e�Jepvrzporjmt�e0�Îhav}h v2xJf
h�s�epodha�ae ]@s�epo�bdcWe��W�Bk�h{fijlz0v�jmkib�\�]�e,�Bbdorepfie�z�hav2e0v�1 � j ��brcJe �W�Bk�h{fijlz0v�jmkiz�hav2e0v^]{`
kJ]�epk�bdhakJ��ule0f_e0knb��ºh{kJ� � jmj���bdcWe��S�SkJhafijlz0v|jmk�z0havrepv�]{`�fihO�Sjmfihau�epknb�hakJ�aume0f_e0knb0�

�^e9`M]�ore|\^e�bdxJo2kibr]!]�xSbdumjlkJe)bdcJe��W�Bk�haf_jmzpv�jmk�bdcJepvre e,�Bbdorepfie�z�hav2e0v��S\�e vrcW]�xJum�
��o2v2b�jmknbdo2]S�JxWz0e�brcJe^o2e0uleps{haknb�kW]abdjl]�k�]a`Je0knb�hakW��umepfiepk�b�jmk�qJu�h��a��[)cJe-epknb�hakJ�aume0f_e0knb
\�e�cJh@sae�jlk}fijlkJ�}jmv�tJjmqJhao2brjlbde!�@j¥�½ea�;e0knb�h{kJ��umepfiepknb�t�epb�\�e0epk�b�\�]�v��Sv�bdepfivp� ��bdv;fie0hO~
v2xJore)fih��t�e)�Je���kWe0�_jmks{haorjl]�xJv�\^h��Bv0�(��kJe)f_e�hav2xJore!�BqWor]�q�]�vrep��t�� 2ScJjlfi]�kn� ��� �� �
jlv��Je���kJep�_jlk!bre0orf_v�]{`�bdcJe�fijlkJjmfihau��Jjlv2bdhakJz0e^jmk ��jmult4epo2b�vrq�hazpe-kJ]�o2f�t4e9b�\^epe0k&bdcJe
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w�x�haknbrxJf v2bdh{bde&]{`�brcJe&e0knbdhakJ��ule0� v2�Bv�bde0f_v�hakJ� bdcWe&vrepb}]{`^h{umu�q�]�v2vrjmtWume�qWor]B�JxJzpb
v�b�h{bre0v�]a`4brcJe0v2e�v��Bv2bdepfivp��[)c�h{b�jmv��njl`�bdcJe|v2bdh{bde|]a`4bdcJe|zp]�fiq�]�v2jlbde)v��Bv2bdepf � Ô � � 8

jlv ! "$# �SbrcJe��Jep��orepeg]a`;e0knb�h{kJ��umepfiepknb|t4e9b�\^epe0k��
�
h{kJ���

�
jmv�brcJegf_jmkJjlfij �0e0� � kW]�o�~

fihaumj �0ep�º���Jjmv�b�hakWz0e�t4e9b�\^epe0k ! "$# h{kJ�ibrcJe v2epb-]{`�hauluJbdcJe�qJor]B�JxJz9b^v�b�h{bre0v^]{` �
�
hakW�

�
�
� � o2e0u�hObde0�_f_e�hav2xJore�]a`��We0��o2e0e�]a`�epk�bdhakJ��ule0f_e0knb��BqJo2]�q4]avre0�itn� � t�]�xJodh{�J�W��epb

hauT� ��� �� �Jjmv)�We���kJep�+jlk�bde0o2fiv^]a`�brcJeg�Jjlv2b�h{kJz0e}jmk ��jmult4epo2b-v2q�hazpe�kW]�orf t4e9b�\^epe0k ! " #
hakW�_t�]abrc�h}fihO�Sjmfihaulul�gepk�bdhakJ��ule0��v2bdh{bde ! "���# hakJ�_h�`£hazpbr]�orj ��hatJule � qJor]B�JxJz9b,��v2bdh{bde
! " � # ]ao2bdcW]���]�k�h{uJbd]�jlb���v2xJz�c bdc�hOb ! " # jmv�h!kW]�orfihaumj �0ep�&vrxJq�e0o2q4]�v2jlbrjm]�k_]a` ! "���# hakW�
! " � # � �^xSb��W]{bdcJepo^f_e�hav2xJorepv-]a`��Jep��orepe�]a`�e0knbdhakJ��ule0f_e0knb-fih���h{umvr]!t4e haqJqJuljmz0hatJume{�

[)cJe�hat�]@s�e}kJ]abrjm]�kJv)]{`�epk�bdhakJ��ule0f_e0knb�haqJqWul��br]�qJxJore}v�b�h{bre0v0� �^xSb���jmk��ae0kJepodhau
\�e�v2c�haumu|kJepe0�Ybr]Áw�x�haknbdj�` � bdcJe+�Je0�aore0e�]a`ge0knbdhakJ��ule0f_e0knb�t�epb�\�e0epk v2�Bv2bre0f_v jmk
f_j��Se0� v�b�h{bre0v � ]�tWb�h{jmkJep��`Mor]�f qJxJore&v�b�h{bre0v}tn��q�h{o2bdjmhau�brodhazpjmkJ�n�9�}[)cJjmvgorhajmv2e0vgkJ]
q�h{o2bdjlz0xJumhao-qJo2]�tJule0f_v��ºhav�haumu4bdcJe�z�c�haorhazpbre0orjlv2brjmz}tJjmqJhao2brjlbdegf_e�h{vrxJo2e0v�]a`��Jep��orepe!]{`
epk�bdhakJ��ule0f_e0knb `M]ao�qJxJo2ev2bdh{bdepvghaorehaumv2]�haqJqJuljmz0hatJume}bd]�fij �Wep��v2bdh{bdepv0�&��k q�hao�bdjlz9~
xJumhao��JbrcJe!hat4]@sae���ep]�fie9bdo2jmz�h{u�fie0havrxWore0v�]a`�epknb�hakJ�aume0f_e0knb haore�e�h{vrjmu�����epkJe0orhaumj �0e0�
br]_f_j��Sep�+v�b�h{bre0v0� �^]�kJv2jm�Jepo���`M]�o)e,�Jh{fiqJule��JbrcJe}fie0havrxJo2e!]{`�epk�bdhakJ��ule0f_e0knb�hav)bdcJe
f_jmkJjlf�h{u � kJ]�o2f�h{umj �pe0�º�g�Jjlv2b�h{kJz0e `Mo2]�f brcJe�vre9b�]a`�haumu�qJo2]S�JxWzpb�v2bdh{bdepv0� ��k qJxJore
v�b�h{bre0v���brcJjmv�Wjmv2bdhakJzpe jmvf_e�h{vrxJo2e0� jmk ��jmult4epo2b!vrq�hazpe�kJ]�orf���\|cJepore0hav�jmk6f_j��Se0�
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v�b�h{bre0v�jlb�jmv�f_e�hav2xJorep��jmk�bdcWe�v2q�haz0e�]a`�brcJe�vre0u�`�~¿ha���2]�jmknb�]�q�e0orh{bd]�o2v0��[)cJh{b^jlv��Bume9b��
t�e�h{k��:f_j��Se0�+v2bdh{bde!]a`�bdcWe�z0]afiq�]�vrj�bde}v2�Bv�bde0f �

� � �
�
��hakW��ume9b . t�e!brcJe�zp]�kS~

sae9��vrepb ]a`�haulu�bdcJe!fij �Wep��qJo2]S�WxJzpb�v2bdh{bdepv�]a`(�
�
h{kJ� �

�
�|[)cJef_jmkWjmfihau��Jjlv2bdhakJz0e

t�epb�\�e0epk���hakJ� ./jmv�qWor]�q�]�o2brjm]�kJhau;br] bdcJe&�Wjmv2bdhakJzpe&t4e9b�\^epe0k��yh{kJ�Îhakn��v2bdh{bde
�#jlk . vrxJz�c:bdc�h{b|[;o � � � �g��� [�o � � � ��� ��`M]�o|hakn��]abrcJe0o|v2bdh{bde����4jlk .��

��kbdcWe-z0]�knbre9�Bb�]a`ºbdcJe^ore0umh{bdjl]�k�hau�f_]S�Jhau�jmknbdeporqJo2epb�hObdjm]ak��{brcJe-orepume9sah{k�b�v2�Bv2bre0f_v
`M]�o}f_e�hav2xJorjlkJ��bdcJe_�Je0�aore0ei]a`-epknb�hakJ�aume0f_e0knb!hao2ei�Je9bdeporf_jmkJep�Átn� bdcJeiorepu�h{brjm]�k�h{u
qJo2]�q�e0o2brjmepv�xJkW�Je0o-zp]�kJv2jm�Jepodh{brjm]�kihakJ��brcJe o2e0uleps{haknb�brodhakWv2`M]�o2f�h{brjm]�kWv0� ��e9b ���)hakW�
������t4e h6qJhao2brjlbdjl]�kY]a`}brcJe xJkJj�s�e0o2vre!��hakJ� ���� hakJ� ������ t4e h6q�h{o2bdj�bdjl]�kX]a` ��� �

hakW� � ��!� t�e�h�v2xJtJv2�Bv�bde0f ]{` ������� � ��epb ��t�e�hakn�ÁxWkJjlbdhao2�ÎbdorhakJv2`M]aorfih{bdjl]�kÁ]�k
brcJe!v�b�h{bre!]{`(���� � ������ h{kJ�+brcJe!jl�Je0knbrjlb���bdorhakJv�`M]�orfih{bdjl]�k�]�k:bdcJe!v2b�hObde�]a`�haulu�bdcJe
]abrcJe0o}v2xJtJv2�Bv�bde0f_v�]a` ��� � ��������[)cJe��Je0��o2e0e_]a`�e0knb�hakW��umepfiepk�b�o2e0ume9s{haknbg`M]�o�bdcJe
�W�Bk�h{fijlz0v�]a`�brcJe|qJor]aq4epo2bdjle0v�]a` ���^hakJ�_jlbrv�v2xJtJv��Sv�bdepfiv-o2e0umh{bdj�s�e-bd]������^xJkW�Je0o�bdcJe
brodhakJv�`M]�orfih{brjm]�k �8jmv��Jepbre0o2fijlkJe0��tn��bdcWe��Jep��orepe]a`�epk�bdhakJ��ule0f_e0knb�t4e9b�\^epe0k � ����
hakW������ � ������ jmk�bdcJe�jmkWjlbdjmhauJv�b�h{bre�]a` ������ � ���� � ������ � k�haf_e0u�� �nbdcJe�v2bdh{bde|bdc�hOb�brcJjmv
zp]�fiq�]�v2jlbde�v��Bv2bdepf�c�hav;t4e9`M]�ore � jmv;haqJqWumjmep�º�9����kJ�!brcJe�e ��epzpb;bdc�hOb	� cJhav�]ak�brcJe0v2e

��¼;��¡¥�9±{É0°
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qJo2]�q�e0o2brjmepv��We0q�e0kJ�Jv�]�k�bdcJjlv)�Je0�aore0e�]a`�e0knb�h{kJ��umepfiepknb���[)cJe���e0kJepodhau�jl�Je�h&jlv|brc�h{b
\|cJepk v2�Bv2bre0f_v&hao2e�e0knbdhakJ��ule0����um]Bz�hau�bdorhakJv�`M]�orfih{bdjl]�kJv}c�h�s�e���um]�tJhau�e��4e0zpb0��[)cJe
�W�Bk�h{fijlz0v�]a`-bdcWe�orepu�h{brjm]�kJhau�qJo2]�q4epo2brjme0v!]a` ������ �We0q�e0kJ�Jv � haf_]�kJ�:]abdcWe0o!brcJjmkW��v��
]�k�brcJe}e0knb�hakW��umepfiepk�b�t�epb�\�e0epk-� �� � � ���� hakW� � �� �

�^]�kJv2jm�Jepo��n`M]�o�e,�WhafiqWume���brcJe � ha�Jhaf�h{or�bdorhakJv�`M]�orfih{bdjl]�k]�k&brcJe)v2bdh{bde|]a` �
� �

�
�
� j¥�½ea��brcJe � ha��h{f�hao2�&bdodh{kJv2`M]�o2f�hObdjm]ak&]�k&bdcJe�e0jl��e0kJv�b�h{bre0v�]a` /

�
� �

�
��hakJ��bdcJe

jl�Je0knbdj�b��bdorhakJv�`M]�orfih{bdjl]�k&]�k_bdcJe|v2bdh{bde�]a` �
� � � � ��t�epb�\�e0epk�bdcJe�cn�Bq4eporvrxWo2`£hazpe0v .

hakW� � ��hakJ�!bdcJe�qJor]�q�e0o�bdjle0v�bdc�h{b �
�
hakW���

�
c�h�s�e�orepu�h{brjls�e�bd] �

� � � � jlk���So�s�]�ul��6½v
v2epbxWq � v2e0e-2Sepza� � �9��� qJqWul�BjmkJ�+]�xJo!��e0kJepodhau�orxWumeibr]+brcJjmv!vrq�e0z0j ��z�z0havre!�(������ jmv
�
�
� � �� jlv �

�
� � ���� jlv�� � ��hakJ� bdcJe_orepume9sah{k�b��Jep��orepe�]a`�e0knbdhakJ��ule0f_e0knb�jlvgbdcJe�]�kJe

t�epb�\�e0epk �
�
h{kJ���

� � � � jlk&bdcJe � o2e0�JxWz0e0����v�b�h{bre�]{` � � � �
� � � � ]�k . � ]atWb�hajlkJe0�

tn�_q�hao�bdj�h{uJbdodh{z0jmkW�!`Mor]af ! � �&. � # �9��[)cWe �Jep��orepe�]a`�epk�bdhakJ��ule0f_e0knb�t4e9b�\^epe0k��
�
hakW�

�
� � � � fih��&`M]�o�e,�WhafiqWume�t4e�fie0havrxJo2e0��tn��bdcJe�fijlkJjmfihau � kJ]�o2f�haulj �pe0�º���Jjlv2bdhakJz0e
jlk�brcJe}vrq�h{z0e�]{`�brcJe � vrepul`�ha� �2]�jlk�b��^]�q�e0odhObd]�o2v�t�epb�\�e0epk�bdcWjmv � o2e0�JxJzpe0�º�)v2bdh{bde�hakW�
brcJe}z0]�kns�e,�+vrepb�]a`�haulu4bdcWe � orep�JxJz0ep�º�)qJor]B�JxJz9b�v�b�h{bre0v�]a` �

�
hakW���

� � � � �

�gjls�epk+brcJe�h{t4]@s�e!fie0havrxWore�]a`��Jep��orepe�]a`�e0knb�h{kJ��umepfiepknb��ºume9b�xWv kJ]@\#zp]�kJvrjl�Je0o
brcJe�W�Bk�haf_jmzpv�jmk+bdcJee,�Bbdorepfie&z0havrepvg]a`�fihO�Sjmfihau�e0knb�hakW��umepfiepk�bghakJ� kJ] epknb�hakS~
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��ule0f_e0knb�� �^]�kJv2jm�Jepo�� �Jorv2b���brcJeiz0havre_]a`)kW]+epk�bdhakJ��ule0f_e0knb��*��e9b � t�e�h�xJkJj�b�hao��
brodhakJv�`M]�orfih{brjm]�k�]�k�bdcJe!v2bdh{bde�]a`���� � �����@� ��`�brcJe!o2e0�JxWz0e0� v�b�h{bre!]{`(��� �J]Be0v�kJ]ab
z�c�h{kJ��e|xJkJ�Jepo �/��bdcJe|o2e0u�hObdjm]ak�hauWqWor]�q�e0o�bdjmepv�]a` ����orepu�h{brjlsae-bd]����!���J]�kJ]ab�z�c�hakW��ea�
��`-brcJe�o2e0�JxWz0e0� v�b�h{bre�]a` ���z�c�hakJ�ae0v���brcJe0kÓbdcJeiqJor]�tJhatJjmuljlbrjme0vg]{`-bdcJeiqJor]aq4epo2bdjle0v
brc�h{b ����fih@� c�h�s�e�o2e0umh{bdj�s�egbd]����!���Je0q�e0kW��]�k�bdcJe�qJor]aq4epo2bdjle0v|bdc�hOb ��� c�hav�ore0umhO~
brjls�e�bd] �����gh{kJ��bdcJe�bdorhakJv2`M]aorfih{bdjl]�k �!��[)cWeqJor]aq4epo2bdjle0v�]a`(���}hav2vr]Bz0j�hObde0�+\|jlbdc
qJo2] �2e0z9bd]�o2v^bdcJh{b-zp]�fif�xWbde|\|jlbrc � eps�]auls�e �Jepbre0orf_jmkWjmv2brjmz0haumu�� �nvr]hav�br]ore9bdxJo2k�bdcJe
v2jmkJ��ule9~¥bdjmf_e&�^]�o2kS~�uljm�{e!qJo2]�t�hatWjmumj�bdjle0v � h{kJ��bdcWeqJor]aq4epo2bdjle0v�]a`(���}hav2vr]Bz0j�hObde0�+\|jlbdc
qJo2] �2e0z9bd]�o2vgbdc�h{b��J]�kJ]ab}z0]afifxSbde�\|j�bdc � e9s�]�u�s�e�jmkJ�Wepbdeporf_jmkJjlv2brjmz�h{umul���ºvr]:hav�bd]
o2epbdxWork�bdcJe}vrjlkJ��ule9~�brjmf_e �^]aorkS~�umjm�{e�qJo2]�t�hatJjlumj�bdjmepv0�


 cJjlume�bdcJe�hat4]@sae�bdorhakJvrj�bdjl]�k	qWor]�t�h{tJjmuljlbdjle0v&o2e0vrepftJule+bdcWe�qJo2]�t�hatJjlumj�bdjmepv&]�tS~
bdhajmkJep��tn�+h�vrepw�xJe0knbdjmhau�h{qJqJumjlz�h{brjm]�k�]a`�bdcJe3�^]�ork+orxJule�jlk�h�zp]�umumhaqJv2e}brcJe0]ao2� ��bdcJe
�W�Bk�h{fijlz0v-jlk�z�hav2e0v)]a`;fihO�Sjmfihauºe0knb�hakW��umepfiepk�b|jlv^s�epo2���Wj �4e0orepknb���[)cJe�brodhakJv2jlbrjm]�k
qJo2]�t�hatWjmumj�bdjle0v�]a` ��� 6®v�qJor]aq4epo2bdjle0v�orepu�h{brjls�e�bd]������jmkW�JxJz0ep�6tn�Óh:bdorhakJv�`M]�orfih{bdjl]�k
��]ak�brcJe}v2bdh{bde}]a` ��� � ����� h{oreg�Jjlore0z9bdu�� qJo2]�q4]ao2bdjl]�k�hau�bd]&bdcWe��Wjmv2bdhakJzpe�t�epb�\�e0epk
brcJe � orep�JxJz0ep�º��v�b�h{bre0v�]a` ���!t4e9`M]�oreihakJ�Óh{` bre0o!haqJqJu��SjlkJ� � hakJ�ÎbdcJe�vrjlkJ��ule9~�brjmf_e
�^]aorkS~�umjm�{e�qJor]�tJhatJjmuljlbrjme0v�]a`���� 6®viqJor]�q�e0o�bdjle0v�o2e0umh{bdj�s�e�bd] ������h{` bre0oihaqJqJu��SjlkJ� �!�
[)c�hObgjmv���ume9b bdcWe&ore0�WxJz0ep�Óv�b�h{bre0vg]a` ���}t�ep`M]�o2e�hakJ� h{` bre0oghaqWqJul�BjmkW� � t�e 	 + hakW�

� �



	 � �Jo2e0v2q4epzpbdj�s�epul��� ��epb . hakJ� /#t�e�b�\^]�]�tJv2e0o�sah{tJumepv^bdc�hOb)q4epo2bdhajmk br] ������hakJ��ulepb
*�hakW� ,�t�e_s{haulxJe0v�]a` .�hakW� / ��ore0v2q4epzpbrjls�epul�a� [)cJe0k ��bdcJe_qJo2]�t�hatJjlumj�b��+brc�h{b ���

c�h{v�brcJe�qJo2]�q�e0o2b�� . ' *&ore0umh{bdj�s�e}bd]�������jmk�bdcJe�v2bdh{bde 	 � ���ajls�epk+brc�h{b�jlb�c�hav|bdcJe
qJo2]�q�e0o2b�� / ' ,�o2e0u�hObdjlsae�bd]������}jmk�brcJe&v2bdh{bde 	 + jlv�e0w�x�h{u�bd] � brcJe � kW]�orfihaumj �0ep�º�
�Jjlv2bdhakJz0e&t�epb�\�e0epk 	 + h{kJ� 	 � ��bdjmf_e0v � brcJe&vrjlkJ��ume,~�brjmf_e3�^]aorkS~�orxJuleqJor]at�hatJjlumjlb���]{`
. ' *&jmk bdcWe�v�b�h{bre 	 � �,�

��b;jmv�kJ]abrep\�]�o2brcn��brc�h{b;t�]abdc}bdcJe��W�Bk�haf_jmzpv�jmk}z�hav2e0v�]a`JfihO�Sjmfihauaepknb�hakJ�aume0f_e0knb
hakW�6bdcJe �S�SkJhafijlz0v!jmk6z0havrepv&]a`�kJ]�e0knbdhakJ��ule0f_e0knb�hao2e cJ]�uljmv2brjmz�jmkÁk�h{bdxWorea� [)cJe
brodhakJv2jlbrjm]�k+qJor]�tJhatJjmuljlbrjme0v)]{`�brcJeqJo2]�q�e0o2brjmepv�bdcJh{b����� c�hav���havghivrxJtJv��Bv2bdepf ]a` ��� �

o2e0u�hObdjlsaebd]������ � ��e0kWe0odh{umul�W� �Jepq4epkJ�Á]ak brcJe�qJor]aq4epo2bdjle0vgbdcJh{b ����c�h{v�o2e0umh{bdj�s�ebd]
������hakJ�:kJ]ab|]�kJu�� ]�k�bdcWe�qWor]�q�e0o�bdjmepv-bdc�hOb ���� c�hav|o2e0u�hObdjlsae�bd] �����@�

[)cJe�xWkJjlsae0orvrhau��W�Bk�haf_jmz0v�jmv^h�\�e0jl��cnbde0� h@sae0orha��e�]a`�bdcJe��W�Bk�haf_jmz0v�jmkiz�hav2e0v-]{`
kJ]&epknb�hakJ�aume0f_e0knb�hakW��brcJeg�W�Bk�haf_jmzpv)jmk�z0havrepv�]{`�fihO�Sjmfihauºe0knb�h{kJ��umepfiepknb���[)c�h{b
jlv���ulepb ! "$# t�eibrcJe v2bdh{bdei]a`-brcJe�xJkWjls�eporv2e�� ���&hakJ� ���!�&t�e h{k��Îq�h{o2bdj�bdjl]�kÓ]{`-bdcJe
xJkWjls�eporv2e�� � �� hakJ� � ���� t4e!hakn��q�hao�bdjlbrjm]�k�]a`2��� ��h{kJ�-� ���� t�e!hivrxWtJv2�Bv2bre0f ]a`(�����@�
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��orknb �pe0kJjlxJv������h{kJ�����So�s�]�ul� �����v2xJ����epv2b��4kJ]akJe!]{`�bdcWe�zpxJoro2e0knb�f_]B��hau�jlk�bre0o2qJore9b�hO~
brjm]�kJv}jlv�zp]�f_q�h{bdjltJume!\|jlbdcÎorepu�h{brjlsBjlb��a� ��kÎbdcJjlv}q�haq�e0o���\�e�z0]akJvrjl�Je0o2e0� ���So�s�]�ul��6½v
brcJe0]�o2e0f hakJ��qWor]�q�]�vrep��bdc�hObghi\^h���bd]ieps{ha�Je�jlb�jlv�br] ore �2e0z9bgjlbrv qJo2e0vrxWqJq4]avrjlbrjm]�k
� e0ft�]S�Wjme0�ijmk_bdcJe � epu�h{brjlsBjmv�bdjmz ��]�ork � xJule@��bdc�h{b^qJor]aq4epo2bdjle0v�bdc�h{b^hao2e z0]afif_]�kJu��
brcJ]�xJ��cnb^]a`;hav^ul]Sz0hau � v2xJz�c:hav-h�q�]�jlk�bre0o�6®v-q�]�v2jlbdjl]�kº��hao2e jmkW�Je0ep��um]Bz�hau�hakJ� haul\^h��Sv
c�h�saei�Je���kJj�bde �2]�jmknb�qJor]at�hatJjlumjlbrjmepv0� � � 
Óe�h{or��xJep�Óbrc�h{b}bdcJe&sBjm]au�h{brjm]�k ]a`�bdcJjlv�hav�~
#
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v2xJfiqSbdjm]akÓzp]�xJum�Îk�h{brxJodh{umul��t4e_]�tWbdhajmkWe0�ÁjlkÁh�orepu�h{brjm]�kJhau�f_]S��h{u�jmknbdeporqJo2epb�hObdjm]ak��

\|cJjlz�c hav2vrjm�akJv�]�kWul� orepu�h{brjm]�kJhau�qJor]aq4epo2bdjle0v�bd]�v��Bv2bdepfivp� ��kÁbrcJjmv!jmknbdeporqJo2epb�hObdjm]ak��

qJo2]�q�e0o2brjmepv�hao2ei]akJul�Îhav2vrjl��kJe0�Áore0umh{bdj�s�e�bd]+]abdcJepo!v��Bv2bdepfiv���hakJ�Áhaz0zp]�or�JjlkJ��u��Îhaore
kJ]akJum]Bz�hau|tn�XbrcJe0jloisae0o2�Xk�h{brxJore{� �ºxWo2bdcWe0o��|�JxWe�bd]ÁbrcJe��W�Bk�haf_jmz0hau�u�h�\|v vr]afie
w�x�haknbrxJf v�b�h{bre0v � `M]aoe9�Whaf_qJume!��bdcJe�v�b�h{bre0v&z�c�h{odhaz9bde0o2j �pjmkJ��brcJe�vre9b�xJq ]a`��:�Bo�~
sa]�um��6½v)bdcJep]�orepf �-fih���haumv2]�jmkns�]�u�s�e!h_f_]�o2egodha�Jjlz�hau�b��Bq�e!]{`�kJ]akJum]Bz�hauljlb����Wk�haf_e0u��
e,~�kJ]�kWum]Bz�hauljlb�� 1�[)cJe�s{haulxJeg]a`�haqJqJhaorepk�brul��um]Bz�hau4wBxJhaknbdjlbrjmepv)f�h��ikJ]ab|t�e�bdcJe}vdh{fie
]�k+b�\^]�v2q�haz0epumjl�aecn�Bq4eporv2xJo2`£hazpe0v�brc�h{b�jlknbde0o2vrepzpbgbdcWe�vrqJhaz0e9bdjmf_e�o2e0��jl]�k�jlk+\|cJjlz�c
brcJe�v2�Bv2bre0fRbrcJep� q4epo2b�h{jmk�bd]|jlv�um]Bz�h{bre0������umvr]��O�WxJe�bd])bdcWe�qJor]�tJhatJjmuljlb���hav2vrjm�akJfiepknb��
qJo2]�q�e0o2brjmepv!bdcJh{bh{ore�o2e0umh{bdep�Ábd]+�Jj �4e0o2e0knbv��Sv�bdepfivcJh@sae�kJ] �2]ajmknb�qWor]�t�h{tJjmuljlbdjle0v��
hakW�Áhazpz0]�o2�JjmkW��ul�:bdcJe�qJo2e0v2xJqJq�]�vrj�bdjm]akÎbrc�h{b�haqJqJhaorepk�brul� ul]Sz0hau�qWor]�q�e0o�bdjmepv�haul\^h��Sv
c�h�sae!�Je���kJj�bde �2]�jmknb)qWor]�t�h{tJjmuljlbdjle0v�`£hajmulv0�

��xJo^v2xJ����epv2bre0��orepu�h{brjm]�kJhau�fi]B��hauºjlk�bre0o2qJore9b�h{brjm]�k�haumv2]�z0jlorzpxJf�s�epknbdv^brcJe ]abrcJe0o
kJ]O~���]�brcJe0]�o2e0f_v`M]�oo2e0u�hObdjlsBjlv2bdjlz�f_]S�Jhau�jlknbde0o2qJore9b�h{brjm]�k�� 2SjlkJz0e:�:�Bo�s�]�ul��6®v&brcJe9~
]�o2e0f jlv_hÎ��epkJe0orhaumj ��h{brjm]�kÁ]a` ��orknb �pe0kJjlxJv�6½vibrcJe0]�o2e0f���brcJjmv�jlk�bre0o2qJore9b�h{brjm]�k vrjlfij ~
umhaoru���eps{ha�Jepv � orknb �0e0kWjmxJv�6®v)bdcWe0]�o2e0f:��� kJ��hav�\^eg�Jepfi]akJv2brodh{bre�jmk���e0or�{]@sSj�b �}hakW�
��e0f_fi] ��� �� �S�WxJe�br]!bdcWe cJ]�uljmv�bdjmz)kJh{bdxJo2e�]{`�bdcJe��W�Bk�haf_jmzpv�]a`�qJor]aq4epo2bdjle0v � v2e0e&2Sepza�
� � 8 � �Jjlb�haulvr]&epvrz�h{q4epv ��jlz��Bv2]�k+hakJ���^umjl` br]�k�6½v-kJ]{~���]&bdcJep]�orepf+�
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[)cJe o2e0u�hObdjm]ak�hau}fi]B��hau}jlk�bre0o2qJore9b�h{brjm]�kR�W]Sepv�kJ]ab ]akJul� z0jlorz0xWf�s�epk�b haumu}bdcJe
��kJ]@\|k kJ]{~���]�bdcJep]�orepfiv�`M]�o�o2e0umh{bdj�sSjlv2brjmzgf_]S��h{u�jmknbdeporqJo2epb�hObdjm]ak��ºjlb�haumv2]�] �4e0o2v�hak
ha�We0w�x�h{bre&vr]�ulxWbdjl]�k+br] bdcJef_e�h{vrxJo2e0f_e0knb}qJor]atJumepf ��� ���h{kJ� jlb qJor]@sBjm�Jepvge9�SqJumhak�hO~
brjm]�k�`M]�o|\|cn�+zpe0o�b�hajlk+qJo2]�q�e0o2brjmepv�]a`�z0]�f_q�]�vrj�bde}v2�Bv2bre0f_v fih�� `£hajmu�br]i�We0z0]afiq�]�vre
jlk�br]�brcJe�qJor]�q�e0o�bdjle0v�]a`�bdcWe0jmo�v2xJtJv2�Bv�bde0f_v���jT�®e{��\|cn�_bdcJe�vr]{~�z�haulumep��5®qJor]aq4epo2b��_z0]�f&~
q�]�vrj�bdjl]�k�6�h{kJ�+5®qJo2]�q4epo2b��}�Jepz0]�f_q�]�vrj�bdjm]ak�60`£hajlu � v2e0e 2Se0z{� � hakJ� � � Ô �9� �ºxWo2bdcWe0orf_]�o2e��
�JxWe bd]�brcJe `£haz9b-bdcJh{b^brcJe�orepu�h{brjm]�kJhauºfi]B��hauºjmknbre0orqWorepbdh{bdjl]�k�hav2vrjl��kJv-qJo2]�q�e0o2brjmepv^jmk
haulu � ]�o2brcJ]�kJ]�o2f�h{u ��t�havrepv���j�b)�J]Be0v|kJ]ab-`£h{z0egbdcJegz�cJhaumule0kJ��e ]a` �2xWv2bdj�` �BjmkJ��brcJe}z0]�f&~
f_]�k � �aepb!u�hao2��e0u���xJkWfi]abrjls{h{bre0�º��hav2vrxJf_qWbrjm]�k ]a`^haumu�bdcJe�]abrcJe0o}f_]S��h{u�jmknbdeporqJo2e9~
bdh{bdjl]�kJv|bdc�h{b qJor]aq4epo2bdjle0vgh{ore�]akJul�+hav2vrjm�akJe0��jlk�z0epo2bdhajmk�qWorep`Meporo2e0� � ]ao2bdcW]�kJ]�o2f�hau��
t�h{vre0vp�


 cJjlume�bdcWe�o2e0u�hObdjm]ak�hauaf_]B��hau�jlk�bre0o2qJore9b�h{brjm]�k�] �4e0orv���]B]B��qWor]�v2q4epzpbdv;`M]�o�vr]�u�sBjmkJ�
brcJe�f_e�hav2xJorepfiepknb qJo2]�tJule0f hakJ�+ore0zp]�kJzpjmumjlkJ�_wBxJhaknbdxJf fiepz�c�hakJjlz0v|\|jlbrc�orepu�h{brjlsn~
j�b�� �Bjlb-fih��_t4e�]at �2e0z9bde0��brc�h{b-j�b-jlv^w�xJjlbre�odh{�Jjmz0hau¥� 
Áe��W]kJ]ab ��kJ��bdcJjlv^]�t �2e0zpbrjm]�k
zp]�fiq�e0ulumjlkJ�J� ��kJ�Jepe0���gbrcJe qJjmz9bdxJo2eÓ]a`�qJcn�Bvrjmz0hau}ore0haumj�b��Yq�]�o2brodh���ep� tn� bdcJjlv:jlkS~
bre0orqWorepbdh{bdjl]�k jmv�sae0o�� �Jj �4e0o2e0knb}`Mor]�f�bdcWe_]akJe0v}q�]�o2brodh���ep�Îtn��brcJe�kJ]�kS~�orepu�h{brjm]�k�h{u
jlk�bre0o2qJore9b�h{brjm]�kJv�]a`�wBxJhaknbdxJf f_e0z�c�hakWjmz0vp� �^xWb��-jmk bdcJe:cJjlv2bd]ao2� ]a`gqWc��Bv2jmz0v_bdcJe
zp]�kJz0epqWbdjl]�k ]a`�qJcn�Bvrjmz0hau)ore0haumj�b��ÁcJhav&xJkJ�Jepor��]akJe:h�kBxWft4epo�]a`�odha�Jjlz�hau�z�c�hakJ�ae0v0�
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��k `£hazpb�� ]�o�bdcJ]B�J]�� w�x�h{k�brxJf f_e0z�c�hakWjmz0v�h{kJ� j�bdv�fihajmkWv2bdo2e�haf jmknbre0orqWorepbdh{bdjl]�kJv
brcJe0f_vrepuls�epv�fihao2� h&odha�Wjmz�h{u�vrcJj�` b)`Mor]�f z0umhavrv2jmz�h{u�qJcn�Bvrjmzpv0�


Óe+bdcWjmkJ�6brc�h{b_bdcJe+fieporjlbrv�]a`}hakn� jmknbdeporqJo2epbdh{bdjl]�kX]a`�wBxJhaknbdxJf f_e0z�c�hakWjmz0v
c�h�sae:br]Ót�e �2xJ�J��ep�	fihajmkWul�Ó]�k brcJe�t�hav2jmv�]a`�bdcJe:jmknbdeporqJo2epbdh{bdjl]�k�6½v&z0]�kJv2jmv�bde0kWzp� �
j�bdv)e0f_qJjlorjmz0hau4ha�Je0w�x�h{zp�:hakJ�:jlbrv-z0]afiq�hObdjmtWjmumj�b��&\|jlbrc:]{bdcJepo�fih��2]�o�bdcJep]�orjle0v0��[)cJe
o2e0u�hObdjm]ak�hau�f_]S��h{u;jlknbde0o2qJore9b�h{brjm]�k+vrepe0f_v bd]_`£haore�\^epumu�]ak�haulu�brcJe0v2e�haz0zp]�xJknbdvp� � v
`£hao�hav�\^ez0hak�v2e0e���jlb�jmv�z0]�kJv2jmv�bde0knb���jlb�jmv�e0f_qJjmo2jmz0haumu���ha�Jepw�x�h{bdehakJ��j�b qJo2]@sSjl�Je0v
��]B]B�6ore0havr]�kWv�br] t4epumjleps�e brc�h{b&w�x�h{k�brxJf f_e0z�c�h{kJjmzpv&z0]�xJul� t4e�o2e0zp]�kJz0jlumep�6\|jlbdc
o2e0u�hObdjlsBj�b��gbdcJep]�o2�a��
Áe)t�e0uljme9s�e^brc�h{b�brcJe)f�h{jmk�z�cJhaumule0kJ��e�`M]�o�bdcWe)ore0umh{bdjl]�k�hau�f_]S�Jhau
jlk�bre0o2qJore9b�h{brjm]�k:jmv)bdcWe�z�c�haulumepkJ��eg`Mor]�fyf�xJulbrjmqJuljmz0j�b���� � v|\�e�c�h�s�e�vre0epk�jmk�2Sepza� $ �
brcJe0o2e�h{ore)s{haorjl]�xJv�vrxWtJvre9bdv^]{`�orepu�h{brjm]�kJhauWtJorhajmk�qJo2]�q�e0o2brjmepv�bdc�h{b�zp]�xJum�_hazpz0]�xWk�b�`M]�o
]�xWo�t4epumjlep`Mv�hat�]�xWb�brcJe)qJcn�Bvrjlz�hau�v��Sv�bdepfiv�bdcJh{b�haqJq�e�h{o�jmk&]�xJo�e,�Sq4eporjmepkJz0e!�BhakJ�&bdcJe
w�xJepv2bdjl]�k6jlv!\|cJjlz�c6]a`-brcJe0v2e�tJodhajlkÁqJo2]�q�e0o2brjmepv�haz9bdx�h{umul�Îh{z0z0]axJknb`M]�o}bdcJepf+�-
Áe
t�e0uljmepsae�brc�h{b;bdcJjlv�wBxWe0v2brjm]�k�jmv�kJ]ab�xJkJjlwBxWe�bd]|bdcWe^orepu�h{brjm]�kJhau�f_]S��h{unjmknbdeporqJo2epb�hObdjm]ak��

�aepb��JxJe)bd]}bdcJe|qJo2]�umj�`Me0orh{bdjl]�k]a` � xJkJo2e0umh{bdep�º���Je��JkJjlbre�qJo2]�q�e0o2brjmepv�j�b�haqJq�e�h{orv�bd]}t4e
f_]�ore}h{z0xWbre�jlk�bdcJe}z0]ak�bre9�Bb�]a`�brcJjmv)jlknbde0o2qJore9b�h{brjm]�k��
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��xJo2jmkJ��]axJo ��c�� ���v2brxJ�Jjle0v�h{b �-h{ftJorjl�J��e�hakJ� jmkÁbrcJe ��e0haorvbr]�`M]�umul]@\&��\^e
`Mo2e0w�xJe0knbrul�+fie9b \|jlbrc �ajmf �^xJv2cJjmkW� ��h{b2bde0kW�Je0� cJjlv qJo2e0vrepknb�h{brjm]�kJv�hakJ� �Jjlvrz0xWvrvrep�
\|j�bdc�cWjmf/brcJe�qJcWjmum]avr]�qJcn��]a`�wBxJhaknbdxJf�f_e0z�c�hakWjmz0vp� �ajmf�6®v|jmknbre0umule0z9bdx�hau�zpxJorjl]�vrj�b��
hakW�ÎcW]�kJe0v�b�� ��cJjmvgepk�brc�xJvrjmhavrf hakW�Ózp]�fif_jlbrfiepknb bd]�zpu�hao2jl` �BjmkJ�ibdcJe&`M]�xJkW��h{bdjl]�kJv
]a`�wBxJhaknbdxJf f_e0z�c�hakWjmz0v��WcJjlv�\�e�h{ulbdci]a`���kJ]@\|umep�J��e!�JhakJ�icJjmv���epk�brume�hakJ� �ae0kJepor]�xJv
k�hObdxJo2e�nh�s�e&xJv}h v2]�xJo2z0e&]a`�jmkWvrqJjlodh{brjm]�k�� 
Áe\�]�xJul� umjm�{e�bd]ibdc�hakW�+bdcWe&e0�Jj�bd]�o2v��
�+jlz�c�haepu ��jlz��Bv2]�k�� 2Sept�hav2brj�hakW] 2S]�kJep��] hakW� � knbd]ak�� ��haumepknbdjmkWj|`M]aoibdcWe�jmknsBjlbdhO~
brjm]�k�br]�z0]�knbrorjmtWxWbde�br] bdcJjlv s�]aumxJf_ea� ��]�o��WjmvrzpxJvrv2jm]�kWv}hakJ� z0]afif_e0knbdv ]�k e�hao2umjle0o
sae0orv2jm]�kWv�]a`;bdcWjmv)q�haq�e0o��J\^e!hao2e��aodh{brep`MxJu�br] �}xJjl�J]+�-hazpz0j�h{�nhaumxWqJqJj � �ae0o2e0f�����xWb2~
bre0o �Je0um� � � jlz�c�haor� ��e0haume9� �B�+jlz�c�haepu � ep�JcJe�h{��� � h{`£haepu�2S]�o2��jmk�� � ]�t 2Sq�e0���aepkJv-hakW�
epvrq�e0z0jmhaumu���
6h��BkJe����So�s�]�ul������bdhaf�h{o ��jlbr]@\|vr�n� hakW� � knbd]ak�� ��haule0knbdjlkJj¥� 
Áehaore
haulvr] ��orh{bde9`MxJu-bd]ÎhaxW�JjmepkJz0epvihOb&bdcJe ��cJjmul]�vr]aqJcn� ]a` ��cn�Bvrjlz0v���jmv2z0xJv2vrjm]ak �gor]axJq��

2SxWtS~�`£hazpxJulb���]a` ��cJjlum]�v2]�qJcn� � � �B`M]�o2� 
�kJjlsae0o2vrjlb�� � ��]�xJkW��h{bdjl]�kJv)]a` 2Szpjme0kWz0e �^]�umul]{~
w�xJjlxJf)��
�bdo2e0z�cnb 
�kJj�s�eporvrj�b�� � brcJe ��cJjmul]�vr]�qWc�� ��e0q�h{o2bdf_e0knb�� �ºo2e0jltJxJor��
�kJjlsae0o2vrjlb�� �

brcJe �^]�f_fij�brbdepe^`M]�o ��cJjlum]�v2]�qJcn�&hakW��brcJe 2Sz0jle0kJzpe0v�� 
�kJjlsae0orv2jlb��&]{`���h{o2�Bu�hakW� �^]au�~
ule0��e ��hao2� � hakJ�XbrcJe �;e0orjlfie9bdepo ��kJv�bdjlbrxWbde:`M]�o�[)cWe0]�o2epbdjlz�hau ��cn�Sv2jmzpv�� 
6h{bre0o2um]B] �
�-hakJha��hW� �º]ao	��k�hakWz0j�h{u�vrxJqWq4]�o�b�� � �R\�]�xJum� uljm�ae!bd]�bdc�h{kJ�+brcJe �ºhaz0xJu�b���]a` ��o2bdv
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hakW� 2Sz0jle0kJzpe0v���bdcJe�
�kJj�s�e0o2vrj�b�� ]a` ��hao��SumhakJ� �-h{ulbdjlfi]aore �^]�xJknb�� ��hakJ� bdcWe ��cJj�~
ul]�vr]�qWc���� ��o2]�t�hatJjlumj�b��Áh{kJ�Y�:]S�JepumuljmkJ� �gor]axJq����^e0knbdepo_`M]ao �axJkJjm]ao � epvre0haorz�cJeporv��
�g]�kJv�b�hak���
�kJj�s�e0o2vrj�b���� � �Y\^]�xWum�:haumv2]&umjl�ae br]�brc�hakJ�_bdcJe��^epk�broreg`M]�o ��cJjlum]�v2]�qJcn�
]a` � hObdxJorhau�hakJ� 2S]Bz0jmhau�2Szpjme0kWz0e0v�����]�kW�J]�k 2Sz�cJ]B]�u�]a` ��zp]�kJ]�f_jmzpv���hakW�_brcJe ��cWjmum]av�~
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               Fig. 1: The spacelike hypersurfaces used in Myrvold’s theorem. 

 


