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: elements comprising anomalous sequence.

length of anomalous 
sequence

Data stream ++ + +A A A A A A+ +

+

++ + +

Sliding a size 6 detector 
window

Size of detector window: 6

: marks the elements of the 
background data that have been incorporated

over an injected anomaly.

into the sequences comprising the external boundary conditions.

A: marks the elements of the 
injected anomalous sequence.

Size of foreign−symbol sequence injected: 6

: elements comprising external boundary conditions.
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_tb~jJk�p�s ��n��
bZg�g¶bYlcp|����j ��bYe ��� � � 
 �fi xhv � � � �	��nqmom�nqp��rsuv
��s _qxZm�n���mVxZm�nZ� .Îv�lcjß��nqpV�Gsuv
��s _qxZm�n
kcpob~��xZ�csue}sumosunZ��bhg�mopVxhvw��sumosubYvcsuvcz$g¶pob~j.bYvcnG��mVxZm�n�m�bÍxhvcbYm�`cnÂp � � ��xhjJk�eun���kcp�bY��xh��sueus}m��
bZg;mopVxhvw��sumosubYvcsuvcz g¶pob~j �.mob � s@� � .ckcpob~��xZ�csue}sum���bhg¥m�pVxZv���s}m�s}b~vcs}vcz g¶p�bYj �.m�bßxhv��
bYm�`cnqp&��mVxZm�n s@� � �


 x~��suvcz xhvDxhvcbYj�xhe}���\nqm�n _tm�bYpGb~v9x �\s@��_tponqm�n|{9xhp �dbZ�Jkcp�b�_SnZ���rpon 'dlcsuponZ��mo`cp�nqn
��m�nqk�� ��,Xs}pV��mq��x§��mVxZm�n&m�p�xhv���sum�s}b~v�j�xZm�pos �§s ��_tbYv���mop�l�_tmon����~lw��suv�zOmo`cn&m�pVxZsuvcs}vcz �cxZmVx .
mo`cn§m�pVxZsuvcs}vcz �cxZmVx�p�nqkcponZ��nÂv\mym�`cn§_Sb~v
�\s}m�s}b~v��Gm�`�xZm&xhpon _Sb~v���s �\nqpon��Jm�b���n§vcb~poj�xhe �
,cb~p n��cxZjJkce}nd�;s g|��nqv���b~p��cxhm�x xhpon _tb~e}eunZ_Sm�n�� g¶p�bYj xhv6xhs}pV_tp�x g¶mJmolcp���suvcn�m�`�xZmJs �
polcvcvcs}vcz lcv
��nqpJvcbYp�j�xZerbYk�nÂpVxhmosuvcz�_tbYv
�\s}m�subYv��t�Gmo`cnZ��n ��xhmVx �yb~lce � ��n9lw��n���xY�
mopVxhs}vcsuv�z �cxhm�x � ,wpob~j mo`cnZ��n ��xhmVx �$bYlce � ��n�_tb~vw��m�pol�_tmon�� m�`cn���m�xhmon=m�p�xhv���sumosub~v
j�xZm�pos ��m�`wxhm&p�nqkcponZ��nÂv\m��$vcb~poj�xhe"m�lcpo�csuvcn§��nq`�xq��subYp �

! `cn��nZ_tbYv
�9��monqk=s@� mobJnZ��mVxh��eus ��`9x�jJnqmop�s _Gg¶b~p§��lcp�kcpos ��n�� ! `cs �Gs �Gz~nqv�nqpVxZeueu� x
�\s@��m�xhv�_tn ��bYpG��sujJs}e xhposum�� ��jJn x~��l�p�nGm�`wxhm ��nqm�nqpojJsuv�nZ�X`cb � �\s@����s}jJsue@xhpfg¶p�bYj(vcbYp�j�xZe
x�kcpob�_tnZ���y_qxhvß��nd� �G`csue}nGp�nqj xhsuv�suvcz �Gsumo`csuvßm�`cnG��bYlcv
�c�$bZg �G`�xZm�s@��_tb~v���s �\nÂp�n�� mob
��n�vcbYp�j�xZeXbYk�nÂpVxhmosuvcz���nq`�xq��subYp �  �gym�`cn|m�`cponZ��`cbYe �=bZg �\s@����s}jJsue@xhposum��ßs �rn��c_tnÂn��\n����
mo`cnqv9m�`�n�b~����nqp��dn�����nq`�xq�\s}b~pÂ�XxY�rp�n ��nZ_tmon��+s}v9m�`cnß��nqv���bYp��cxhm�x\�fs � #�l �\z~n��=mob���n
xZ�cvcb~poj�xhe¹�;b~p xhvcbYj�xhe}b~l�� �  �v mo`cn�_qx~��n�bhgÍm�`cn�{9xhp �dbZ��¹jJb �\nqeyxZkckcp�b x~_V`f�$s�gÍx
mopVxhvw��sumosubYv s � #�l �\z~n�� m�b ��n=`cs}z~`ce}� kcp�bY��xh��eun!�¶n�� z��u�;`�xY� x9kcpob~��xZ�csue}sum�� bhg � � �/�V�
mo`cnqv=s}mV�&��lcpokcp�s@��n§g¹x~_tmob~p�s@� � 3 ��
 � 3 � � � 3 � �  �go��suv�m�`cs@� n���xhj kceund��m�`cn|m�`cponZ��`�b~e �
�ynqp�n§��nqm&xhm � 3 �\�cmo`cnqv�x���lcpokcp�s@��n�g¹x~_Sm�b~p&bhg � 3 � �yb~lce �Jvcb~m&��n xZvcb~j xheubYl�� �	 �g
m�`cn
��lcp�kcpos ��n g¹xY_tm�bYp `�x � ��nqnqv � 3 � �\�fg¶b~p n��cxZjJkceun ��mo`cnqv mo`cn mopVxZv���s}m�subYv��yb~lce � `�xq�dn
��nqnqv|_tbYv���s �\nqpon���xhv�b~j�xZeub~lw� � ! `�n�j b~p�n
m�`cny��l�p�kcpos ��n;g¹xY_tm�bYpfn��c_Snqn��c��m�`cny��l�p�kcpos ��n
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mo`cp�nZ��`cb~e ���dm�`cnGj b~p�n&xZvcb~j xheubYl��;m�`cnGnÂ�dnqv\m �Gsueue���nÂnqj � �&su�dnqvßx�m�`�p�nZ��`cb~e � bZg � 3 �\�
xJ��lcp�k�p�s ��n g¹x~_tmob~p§bhg � 3 � � �yb~lce �=��n ��nqnqjJn���xZvcb~j�xZeubYl��t�f�clcm x+��lcp�k�p�s ��n g¹x~_tmob~p
bZg � 3 � � �$bYlce ����nOponqzdxZp �\n �=x~��g¶p�x~_tmosubYv�xhe}eu�JjJbYp�n§xZvcb~j xheubYl�� �

! `cnßm�`cs}p �9��m�nqk s �rmob�n��cxZjJsuv�nOmo`cnßm�nZ��m �cxhm�x+mob=��nqn�s gymo`cnq�+g¹xZeue �Gs}m�`cs}v9m�`cn
n���k�nZ_tm�xhm�s}b~v�� nZ��m�xh�ce}s ��`�n�� �\��mo`cnGm�p�xhs}vcsuvcz��cxZmVx � � �XnZxY_a`ß��mVxhmonrmopVxZv���s}m�subYv s}v�m�`cn
monZ��m �cxhm�x s@��b~�w��nqpo�dn����\s}mV��kcp�bY��xh�cs}eus}m��ßbhg
b�_q_tl�p�p�s}vcz s}v�vcb~poj�xhe �cxZmVx�s ��ponqm�posunq�dn �
g¶pob~j�m�`cn|m�p�xhv���sum�s}b~v9j�xZm�pos ���\nÂp�su�dn � g¶pob~j�m�`�n m�p�xhs}vcsuvcz �cxhm�x �  �g�mo`cn�m�p�xhv���sumosub~v
lcv �\nqpy��_tpolcm�s}v\�|`�x~��x|��lcpokcp�s@��n$g¹x~_Sm�b~pym�`�xZm�n��c_Snqn��c�Xmo`cn&��l�p�kcpos ��n&m�`�p�nZ��`cb~e ���dm�`cnqv
mo`cn§nq�dnqv�m$suv�mo`cn§m�nZ��m�suv�z �cxhm�x s@�G_tb~v���s �\nÂp�n���xhv�b~j�xZeub~lw� �

! `cn&{9xZp"�dbZ��¹��xY��n��|xhvcbYj�xhe}� ��nqm�nZ_Sm�b~p m�`wxhm;s@�Îl���n��Os}v�m�`cs@�Îkwxhk�nqp;s@�Î��xY��n�� bYv
mo`cn$s �\nZx~� kcp�nZ��nqv�m�n���suv�mo`cs � ��n _tm�s}b~v�� ! `cnG��mVxhmonZ�Xs}v m�`�nGjJb �\nqe �\bÍvcb~m;v�nZ_tnZ�o��xhposue}�
vcnÂn�� m�bß_Sb~p�ponZ��k�bYv
�Jm�bß��s}vcz~e}n�nq�dnqv�mV�;bYpGlcvcsuzYpVxZj���.�x���mVxZm�n§_Âxhv���n§_tb~j k�b ��n��JbZg
x���nqp�s}nZ�$bhg
nq�dnqv�mV�S�'mobdb �� �v=xß_qxY��n �G`cnqpon�j l�eum�s}kceunGnÂ�dnqv\m��$_tbYjJkcpos ��nÍx���m�xhmond�cm�`cn
_tbYeue}nZ_tm�s}b~v�bZg ��m�xhmonZ��s}v mo`cn�{9xZp"�dbZ��jJb �\nÂe���k�xZv��$m�`�n�_tbYj ��suv�xZm�subYv��XbZgflcvcs}z~p�xhj��
bZgyxJ��k�nZ_Ss ��n��Je}nqvcz~mo`9xY�rkcp�n ��nqv�mrs}v�m�`cn|m�pVxZsuvcs}vcz �cxhm�x �Oi�bYv���s �\nqpÂ�wg¶bYprn���xhj kceund�
mo`cn9��n ''l�nqv�_tn � 
 i � � , � ��� ¹nqeunqj nqv\m �Gs}v
�\b � s@� jJbZ�dn�� mo`cp�bYlcz~`6m�`cn
��n ''l�nqv�_tn§b~v�n�nq�dnqv�m&xhm§x mosujJn ��mo`cn ��p���m �Gs}v
�\b � k�bd��s}m�s}b~v �$bYlce �9_Sb~v�mVxhs}v � 

i .cmo`cn|��nZ_tbYv
� �Gsuv
��b��6k�bd��sum�s}b~v��$b~l�e ��_tb~v�mVxZsuv 
 i � ��xhv �+��b g¶bYp�mo`��  �vJlw��suv�z
x�{9xhp �dbZ�9jJb �\nqe m�bDx~����nZ���§m�`cnß��lcp�k�p�s ��n g¹xY_tm�bYp bZgGm�`�n mopVxhvw��sumosubYv ��nqm��$nÂnqv9m�`cn
��p���mÍxhv
����nZ_Sb~v
���Gsuv
�\b �&�S�cm�`cn��mVxZm�nZ� �$bYlce ��_tbYjJkcpos ��n x ��nqp�s}nZ�$bhg�mo`cp�nÂnOnÂ�dnqv\m��
bYp�l�vcsuzYpVxhj �t�~s � n��}�hn 'dlcs}�~xZeunqv�m m�b§m�`cn �Gsuv �\b ����s��qn�� �rbYm�s _SnGm�`�xZm�s}v�m�`cn&m�p�xhv���sumosub~v
g¶pob~j mo`cn ��p���m �Gsuv
��b��6m�bßm�`�n���n _tb~v
� �Gs}v
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mo`cn�nq�dnqv�m ��s �Íx�� �\n � � ^ds}v�_tn mo`cn�nq�dnqv�mV� 
 i xZp�nß_tbYjJjJb~v�m�bJ��bYm�` �Gs}v
�\b �&�t�
s}mGs �$m�`�n x � �\s}m�subYv�bhg
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s@� � �

� � � ��� � � �

�rnÂm�nZ_tmosubYvJxZv
�J�ceus}v
� p�nÂz~subYv��¥g¶bYp$mo`cn§{9xhp �dbZ�JxZv
�+^dmos �\n ��nqm�nZ_Sm�b~p��$xZp�n �\nÂkcs _tmon��
s}v ,XsuzYlcp�n � 7�xhv
� � p�n ��k�nZ_tmosu�dnqe}��� ! `cnZ��n��\nZ_ts@��subYvJj�xZk���s}eueulw��m�p�xhmonrmo`cn��\nqm�n _tm�s}b~v
_qxZk�xh��sueus}m�� bhg��bYm�`�mo`cn {9xhp �dbh��xZv
� mo`cn ^ m�s ��n �\nqm�n _tm�bYp �Gs}m�`�p�n ��k�nZ_tmßm�b xZv
s}v #�nZ_tmon�� g¶b~ponqsuzYv���n 'dlcnqv�_Sn§_tb~j k�b ��n��JbZg�pVxZp�n|��n 'dlcnqvw_tnZ� �

! `cn � �x �\s@�$bhg
nZx~_V`Jj�xZkJj�xhp �c��m�`cnÍsuv�_tponZx~��suvczß��s �qnÍbhg
m�`cnrg¶bYp�nqs}z~v���n(''lcnÂv�_tn
s}v #�nZ_tmon�� s}v\mob�m�`cn§monZ��m �cxZmVx .cm�`cn§� �x �\s@�$j�xhp �c��m�`cn§��s �qnÍbhg�mo`cn �\nqmonZ_tmob~p �Gsuv �\b �
pon ''l�sup�n � m�b���nqm�nZ_SmGx g¶bYp�nqs}z~v���n 'dlcnqvw_tn§bhgyxß��k�nZ_ts ��n�����s �Ân�� ��x~_V`9��m�xhp�s}v
�\s@_qxhmonZ�
��l�_q_tnZ�o� g¶lce ��nqm�nZ_Sm�subYv�bhg�mo`cnOg¶bYp�nqs}z~v$ ��n 'dlcnqvw_tn|xhvcbYj�xhe}� �G`cbd��nß��s��qn§s �Gsuv
�\s@_qxhmon��
bYv�m�`cn �� x���s �S�hl���suvcz x �\nqmonZ_tm�bYp �Gsuv
��b�� �G`cb ��n&��s �qn�s �fj�xZp"�dn���b~v�mo`cn��  x���s ��. �\n�
monZ_tm�s}b~v���k�nZ_ts ��_qxhe}eu��jJnZxZv��;m�`�xZm&xhmyeunZxY��mGb~v�n�k�bd��s}m�s}�dn�p�nZ��k�b~v���nOb�_Â_tlcp�pon�� s}vJm�`cn
s}v�_ts ��nqv\my��k�xhvf� �G`�nqp�n '�k�b ��sumosu�dn�)�_Sb~vcvcbYm�nZ�$mo`cn§jJbd��m� xhvcbYj�xhe}b~l����Yxheul�nOk�b ����s}�ceun
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s}v+mo`cn ��nqm�nZ_Sm�b~p�%£��pVxhv�z~n bZg�p�n ��k�b~v���nZ� �  �v���b~m�` ��nqm�nZ_Sm�b~p��t��m�`cn|jJbd��m&xhvcbYj�xhe}b~l��
ponZ��k�b~vw��n=s@� � � ! `cn�xhponZx~��m�`�xZmßxhpon=��nqp�nSg¶m�bhg ��mVxZpV��suv
��s _qxZm�n�nqsumo`cnqp �\nqm�n _tm�s}b~v
�ce}suv
��vcnZ����b~p&xZv+l�v
�\n���v�n�� p�nÂz~subYv��	�rnqmonZ_tmosub~v �ceus}v
�\vcnZ�o��jJn xhv��;m�`wxhmGm�`�n �\nqmonZ_ 
mob~p � x~�rlcvwxh�ce}n m�b �\nqm�n _tmrmo`cn s}v #�nZ_tmon�� g¶b~ponqsuzYv9��n(''lcnÂv�_tn �G`�bd��nß_Sb~p�ponZ��k�bYv
�\suv�z
��s �qnGs@�Xj�xhp �dn��ObYvJm�`�n �� x���s �S�'s � n��}�hmo`cn&j�x���suj�lcj xhvcbYj�xhe}b~l��;p�n ��k�b~v���nrponZ_tbYp �\n��
xZeub~v�z mo`cn§nqv\mosupon�suv�_Ss �\nqv�mG��k�xhv��GxY� � 'Jmob�m�`cn��\nÂm�nZ_tmob~pÂ�cm�`cn|xhv�b~j�xZeu��xZkck�nZxhp��
xY� ��nqs}vcz _tb~j kceunqmonqeu�9v�b~p�j xhe ���rb~mon�m�`�xZm vcb9g¹xhe@��n�xhe@xhpoj�� b�_q_tlcpop�n��"����nZ_qxZl���n
��xY_ ��z~pob~lcv � �cxhm�x �ynqp�nD_tb~vw��m�pol�_tmon�� g¶p�bYj _tbYjJjJb~v���n ''l�nqv�_tnZ� �G`cs@_a` �\b vcbYm
p�xhs ��n|xhe xZp�j�� �
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Undefined region

Detection region

, suz~l�p�n 7���{9xZp"�dbZ�����ynqnqm xhv
���ceus}v
�Jp�nqzYsub~vw� �

! `cn|lcv
�\n��wvcn��+ponqz~s}b~v�s �Gxhv xZp�mos g¹x~_SmGbhg�mo`cn�{9xZp"�dbZ���\nqmonZ_tmob~p&xhv �9xhvcbYj�xhe}�
m���k�n � ^ds}v�_tnßm�`cn {9xhp"�dbZ� �\nÂm�nZ_tmob~p|s �O�wx~��n � b~v m�`�nJ{9xZp"�dbZ� xY����lcjJkcmosub~v �Xs � n��u�
mo`cnGvcn���m���m�xhmonGs � �\nÂk�nÂv
�\nqv�m;b~v�eu� l�k�bYvJm�`�n&_tlcp�ponqv�m;��mVxhmond�dm�`cn&��j�xhe}eunZ��mXk�b ����s}�ceun
�Gs}v
�\b � ��s��qn�s � � �XbYp�x��csuzYpVxhj � ! `cs@�OjJnZxZv��rmo`�xhm|m�`cnJv�n��\m§n���k�nZ_tmon���� ��s}vcz~e}nd�
_qxZm�nqzYb~pos _qxZe;nqeunÂjJnqv�m$s � �\nÂk�nÂv
�\nqv�m�b~v�eu�=bYv mo`cnß_tlcpop�nqv�mq� ��suv�z~eun �f_qxhmonqz~bYp�s@_qxhe;nÂe)
nqj nqv\m � � �&x p�n ��lce}mq��m�`cn�� �x �\s@� j xhp"��suv�z mo`cn �\nÂm�nZ_tmob~p �Gsuv
��b�����s �qnZ�Gsuv6,XsuzYlcp�n
7���nÂz~suvw��xhm � � � e}m�`cbYlcz~` s}m§s �Ok�b ����s}�ceun m�b=polcv ^dmos �\n b~v x��Gsuv
�\b �>��s��qn bZg � �
�\bYsuvcz0��b&�$bYlce � kcpob �\l�_tn�p�nZ��lceum�� m�`�xZm �\b vcb~mßsuv�_Seul
�\n ��n 'dlcnqv�m�s@xhe$bYp �\nÂp�suv�z bZg
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Blind region

Undefined region

Detection region

,Xs}z~lcpon � � ^ m�s ��n§���ynqnqm&xhv �+�ce}suv
�Jp�nÂz~subYv�� �

nq�dnÂv\m��t�;x=k�p�b~k�nqpom�� m�`�xZmß_tb~j nZ��suv�m�b9kce@x � suv xheue �Gs}v
�\b �>��s �ÂnZ�Oe@xhp�zYnqp�m�`wxhv � �
! `cs@�t��m�bYz~nqmo`cnqp �Gsum�`�m�`cn§g¹x~_tmÍm�`�xZmrmo`cnqp�n|s �GvcbJn 'dlcs}�~xZeunqv�m��Gs}v
�\b ����s��qn§bhg � bYv
mo`cn&��s �\nrbZgfmo`cn&{9xhp �dbh� �\nqmonZ_tm�bYpq�dxZp�zYlcn��ßxhzdxZsuv���m$polcvcvcs}vcz�^dm�s �\n �Gsumo`Jx �Gsuv �\b �
bZg � �

! `cn �� x���s � xhe ��b ��nqzYsuv���xhm � �r��nZ_qxZl���n m�`cn9m���k�n9bhgßxZvcb~j xheubYl��Jnq�dnqv�m bYv
�G`cs@_a`�m�`cn �\nqmonZ_tm�bYpV�&xhpon ��nqsuv�zJnq�Yxhe}l�xhmon��+pon ''l�sup�n �$m�`�xZm§x g¶b~ponqsuzYv9��n ''l�nqv�_tn|��n
_tbYjJk�bd��n��JbhgypVxZp�n���n 'dlcnqv�_tn � � � g¶b~ponqsuzYv9��n ''l�nqv�_tn�bZg ��s �ÂnObYvcn s@�rxZv=nq�dnÂv\mym�`�xZm
_tbYv\m�xhs}v��fxr��suvczYeun�nqe}nqjJnqv�mcm�`wxhm j l���m���n$��bYm�`Og¶bYp�nqs}z~vxhv
�§pVxhponyxhm m�`cny��xZjJn;mosujJn/.
mo`cs �§s �Ov�b~m�k�bd�o��su��eun�� � � x=p�n ��lce}mq�X��bYm�` ,XsuzYlcp�n � 79xhv � � ��`cb �>xhv lcv
��n���vcn��
ponqz~s}b~v�_tb~pop�nZ��k�b~v
�\s}vcz9m�b x �\nqmonZ_tmob~p �Gs}v
�\b � bhg ��s �ÂnJm��$b9xZv
� xhvQxhvcbYj�xhe}� bZg
��s �qn�bYvcn��


 �|_a`wxhp�mosuvczÍm�`cnyk�nÂp�g¶b~poj�xhvw_tnG��k�x~_tn �Xbhg ^dmos �\n&xZv
� m�`cn&{9xZp"�dbZ� ���xY��n����\nqmonZ_ 
mob~p �Gs}m�`�p�n ��k�nZ_tm;mob§xrg¶b~ponqsuzYvß��n 'dlcnqv�_SnG_tbYjJk�bd��n �Obhg pVxZp�n&��n(''lcnÂv�_tnZ�S�hbYvcnGs �;xZ�ceun
mob�b~����nqp��dnym�`cnyv�xhmolcp�nGbZg�m�`�nGzdxhs}vßx~_V`csunÂ�dn��r���OnÂjJkceubZ��suvczGmo`cnG_Sb~v
�\s}m�s}b~v�xZe\kcpob~�$
xZ�csue}sum�s}nZ�Gbhg&m�`�nß{9xhp"�dbZ� �\nÂm�nZ_tmob~p �¶m�`�xZm�xZp�n xh����nqv\m§s}v ^dm�s �\n � � ! `cn ��s}z~vcs �"_qxZv\m
z xhsuv9s}v �\nqmonZ_tm�s}b~vD_qxhk�xZ�csue}sum��Jnqv �\b �$n����\��m�`cn|l���n�bZgG_Sb~v
�\s}m�s}b~v�xZe;kcp�bY��xh��sueus}m�s}nZ�
s@�Osue}eul���m�p�xhm�n � �\� m�`�nJ�ceus}v
� ponqz~s}b~v �\nÂkcs _tmon�� s}v ,XsuzYlcp�n � �  �m s �§suv�m�nqponZ��mosuvcz�mob
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vcbYm�n§m�`wxhmq�cg¶b~pGmo`cn§n���x~_tm&�oxhjJn ��xhmVxY��nqm��t��l���s}vczßx �\nqm�n _tm�bYp �Gsuv
�\b �6bhg�e}nqvczYm�` �\�
^dmos �\n %£� �\nqmonZ_tmosub~v�_tbZ�dnqp�xhzYn s � #�lw��m � 7 � bhg {9xhp �dbZ� %ã� � � � mo`cn ��nqm�nZ_Sm�b~p �Gsuv �\b �
��s �qn �\n _tp�nZxY��nZ��mob � ��^dm�s �\n %ã��_tbZ�dnqpVxZz~n �\nZ_tponZx~��nZ��m�b�b~v�eu� �q� � ��� bZg&m�`�xZmObZg&m�`cn
{9xZp"�dbZ� ��nqm�nZ_Sm�b~p � � m m�`�s � �Gs}v
�\b �>��s �Ând�X`cb �ynq�dnqpq� m�`cn {9xhp"�dbZ� �\nqmonZ_tm�bYp���m�sue}e
`�xY� ���	� � _Sbh�dnÂpVxhzYn�bhg¥m�`cn|��kwx~_tnd� �G`�s _V`Js �Gx�m�ponqjJnqv
��b~l�� �\s)�"nqponqv�_tn��

! `cn p�nZ��lceum�����`cb � mo`�xhmDxhe}m�`cbYlcz~`.mo`cn0{9xhp"�dbZ�Qxhv
�.^dm�s �\n �\nqm�n _tm�bYpV� nZxY_a`
l���n�m�`cn�_Sb~v�_tnÂkcm bZg§x9��eus ��suvcz��Gsuv
�\b �§�yxhv
� xZp�n���b~m�`�n���k�n _tm�n��9m�b9��n�xh��eunJmob
�\nÂm�nZ_tm�g¶bYp�nqs}z~v|��n(''lcnÂv�_tnZ�S�qm�`cnqs}p �\s)�"nqposuvcz&��sujJs}e xZp�sum��GjJnÂm�p�s@_q����s}z~vcs �"_qxhv�m�e}�rs}jJk�xY_tm
mo`cnqsup �\nqmonZ_tmosub~v6_Âxhk�xZ�csue}sum�s}nZ� �  �v�mo`cn _qx~��n9bhg ^dm�s �\nd�Gnq�dnqv�m�`cbYlcz~`.mo`cnqpon=s � x
g¶bYp�nqs}z~v0��n 'dlcnqv�_Sn�kcp�nZ��nqv�mOs}v mo`cn �cxhm�x9��m�ponZxhjD��sum§s ����s ��su�ce}n�b~vce}�9s gGmo`cn ��s �Ân bZg
mo`cn��\nqm�n _tm�bYp��Gsuv �\b � s@�GxhmGeun x~��m&xY�$e xZp�z~n|xY� mo`cnrg¶b~ponqsuzYv���n 'dlcnqv�_Sn§_tb~j k�b ��n��JbZg
p�xhp�n��lc�w��n 'dlcnqv�_SnZ��'�x�p�n 'dlcsuponqjJnqv�m�m�`�xZmrmo`cn�{9xZp"�dbZ���\nÂm�nZ_tmob~p �\bdnZ�rv�b~m&`�xq�dn��
! `cnÂp�ntg¶bYp�nd� nq�dnqv s gÍx+g¹xhl�eum ��bdnZ� j�xhv�s g¶nZ��m xY��x g¶bYp�nqs}z~v ��n ''l�nqv�_tnJs}v mo`cn��cxZmVx��
s}m �\bdn ��v % mJvcnZ_tn ����xZp�s}eu� jJn xhv m�`�xZm=^dmos �\nd� �G`cs _V`�_te@xhs}j��Omob ��n xh�ce}n=m�b �\nqm�n _tm
'olcv\lw��l�xZe�)=��n 'dlcnqv�_tn �t� �Gs}eue �\nÂm�nZ_tm|��l�_a` x�j�xhv�s g¶nZ��mVxhmosubYv��� m ��`cbYlce � ��nßvcb~mon����
mo`cnqp�nSg¶b~p�n �'mo`�xhmym�`cn ��nqe}nZ_tm�s}b~vßbhg
x|��suj sue xZp�s}m��§jJnÂm�p�s@_$_qxZvJ`�xq�dnÍ_tp�s}m�s _Âxhe�n��"nZ_tm��¥bYv
mo`cn�k�nqp�g¶bYp�j�xZv�_tn bZg x ��nqm�nZ_Sm�b~pÂ��xZv
�9m�`cnZ��nß_a`�b~s _SnZ�r��`cb~l�e �9��n�j x��\n��Gsum�` _Âxhp�n
xZv
� �Gs}m�`�lcv
�\nÂpV��m�xhv
��suvczßbhg
m�`cn§jJnÂm�p�s@_��

� � � 
 ����� � � � 
 
 
 � 


! `cnyp�nZ��lceum��f��`cb �Gv|suv k�p�nq��subYl��f��nZ_Sm�subYv�� �$nqpon;��x~��n�� b~v����v\mo`cnqmos _ �cxZmVxrmo`�xhm �$nÂp�n
zYnqvcnqp�xhm�n � ��k�n _ts �"_Âxheue}� mob m�n ��m�m�`cn �\s ��nÂp�nqv�m�xhv�b~j�xZeu� �\nqmonZ_tmob~pV� �\n ��_tposu��n�� � ! `cs �
��nZ_tm�s}b~vßkcp�bZ��s �\n ��x§eus}v � mob p�n xhe)*�$bYp�e � �cxZmVx��cxhv �J��`cb �&�$mo`�xhmym�`cn&j�xhv�s g¶nZ��mVxhmosubYv��
bZg eusu�dn&xZvcb~j xheus}nZ�;suv����c��m�nqj �dnÂp�vcnqe �_Âxheue �cxhm�x�xhp�n _tb~v���s ��m�nqv�m��Gs}m�`Jmo`cn�xZvcb~j xheu� 
��k�x~_tn§j�xZk�bhg ,XsuzYlcp�n � �

! `cnJe}su�dn�n���k�nqp�s}jJnqv�m�_Sb~v���s ��mon�� bZg§x�_t�\��nqp�xhmomVx~_ �9b~v�x # n�� ��xhm 7 � � ��suv�l �
���c��m�nqj � ! `cnxhmomVx~_ �=n��\kce}b~s}m�n���x ��lceuv�nqpVxZ�csue}sum�� s}v����	��
�� ����mVxhv �cxhp � i6eus}�cpVxZp�� �
mo`cp�bYlcz~`ßm�`cn���Ok�p�b~zYpVxZj �¹x k�p�b~zYpVxZj�m�`�xZm$���Gsum�_a`cn �;x�l���nqp g¶p�b~j�b~vcnÍx~_Â_tb~lcv�m;mob
xZvcb~mo`cnqpq�fzYsu�dnqv9mo`�xhm§m�`�n l���nqp�kcpobZ�\s �\nZ�§xhkck�p�b~k�p�s xZm�n _tp�n �\nqv�m�s xZe � � � ! `cn e}su�cp�xhpo�
xZeueub �&�|x+l���nqp mob �Gp�sumonJxZv�xhp���sum�p�xhpo� g¶bYp�j�xZm ��m�posuvcz�� ! `cnJn���kce}b~sumosuvcz�kcpob~zYpVxhj
�Gposum�n �fxr_qxZp�ntg¶l�eueu� _tpVxqg¶m�n��§��mop�s}vcz �G`�s _V`Os}v\monqp�polckcm���m�`cn�n���nZ_tlcmosubYvObZg���"�Zxheue}b �Gsuvcz
mo`cnrlw��nqpym�b polcv x ��_Sp�suk�m�bYp$kcpob~zYpVxhj �Gsumo`Jp�bdbYm$kcposu��sue}nqz~nZ� � ! `cn�n���kceubYsum;k�nqpojJsum��
mo`cn l���nqp&m�b ���Gsum�_a`Dx~_q_Sb~lcv�mV�"� 	 	�� � � 	 kcp�bZ��s �\s}vczß_tp�n �\nqv�m�s xZe � � # l�vcvcsuv�z�����Gsum�`
xZv
� �Gsum�`�b~lcm�mo`cnJn���kceubYsum|��`�b~lce � k�p�b �\l�_Sn �dnÂp�vcnqe �_Âxheue �cxhm�x �Gsum�`�xZv
� �Gsum�`�b~lcm
xZvcb~j�xZeus}nZ� ��lcn�m�b�m�`�n�n��\k�eub~s}mrs}mV��nqe g ����nqpovcnqe) _qxZeue �cxZmVxJb~v m�`cn���s _Sm�suj>j�x~_V`csuv�n
�ynqp�n�eub~zYz~n�� lw��suv�z m�`cn  �{9{ ^��$i �dnÂp�vcnqeGkwxhmV_V`f�Gkcpobh��s ��n�� ��� m�`cn i�bYjJkclcmonqp

���
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