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Abstract
»ÏÌ�ÖÉÑÌÊÛÐÝÌ�ÖÍ�ÛÏÐÚ�×ÏÈÚÌ�°�ÚÛÜËà�ÐÚ�ÛÖ�ÊÙÌÈÛÌ��ØÜÈÓÐÛà�ËÌÝÌÓÖ×ÔÌÕÛ��ÈÕË�×ÐÓÖÛ�Ìß×ÌÙÐÔÌÕÛ�ÖÍ�ÛÏÌ�ÛÙÈÐÕÐÕÎ�×ÙÖÎÙÈÔ�

ÍÖÙ�ËÌÝÌÓÖ×ÐÕÎ�ÉÜÚÐÕÌÚÚ�ÚÜÊÊÌÚÚ�ÛÏÙÖÜÎÏ�ÛÏÌ�ÌÔ×ÓÖàÔÌÕÛ�ÖÍ�×ÚàÊÏÖÓÖÎÐÊÈÓ�ÍÈÊÛÖÙÚ�ÞÐÛÏ�ÛÏÌ�ÌÕÛÙÌ×ÙÌÕÌÜÙÚ�ÐÕ�ÛÏÌ�»ÏÈÐ�
ÛÖÜÙÐÚÔ�ÈÕË�ÍÙÌÌ�ÏÖÛÌÓ�ÚÔÈÓÓ�ÉÜÚÐÕÌÚÚ��ÞÏÐÊÏ�ÐÚ�ÙÜÕÕÐÕÎ�ÖÝÌÙ�ÛÏÈÕ���àÌÈÙÚ��ÐÕ�©ÈÕÎÒÖÒ�ÈÕË�ÛÏÌ�ÚÜÙÙÖÜÕËÐÕÎ�ÈÙÌÈÚ��»ÏÌÚÌ�
ÙÈÕËÖÔÐáÌË�ÌÕÛÙÌ×ÙÌÕÌÜÙ�ÚÜÉÑÌÊÛÚ�ÏÈÝÌ�ÛÖ�ÉÌ�ÞÐÓÓÐÕÎ�ÛÖ�×ÈÙÛÐÊÐ×ÈÛÌ�ÐÕ�ÛÏÌ�Ìß×ÌÙÐÔÌÕÛ��»ÖÛÈÓ�ÚÜÉÑÌÊÛÚ�ÈÙÌ����¢����
ÙÈÕËÖÔÐáÌË�ÚÜÉÑÌÊÛÚ�ÈÙÌ�ÛÏÌ�ÊÖÕÛÙÖÓ�ÎÙÖÜ×��ÈÕË�ÛÏÌ�ÖÛÏÌÙ����ÙÈÕËÖÔÐáÌË�ÚÜÉÑÌÊÛÚ�ÈÙÌ�ÛÏÌ�Ìß×ÌÙÐÔÌÕÛ�ÎÙÖÜ×�

»ÏÌ�ÐÕÚÛÙÜÔÌÕÛÚ�ÉÌÐÕÎ�ÜÚÌË�ÐÕ�ÛÏÐÚ�ÚÛÜËà�ÈÙÌ�ÛÏÌ�ÛÙÈÐÕÐÕÎ�×ÙÖÎÙÈÔ�ÍÖÙ�ËÌÝÌÓÖ×ÐÕÎ�ÉÜÚÐÕÌÚÚ�ÚÜÊÊÌÚÚ�ÛÏÙÖÜÎÏ�ÛÏÌ�
ÌÔ×ÓÖàÔÌÕÛ�ÖÍ�×ÚàÊÏÖÓÖÎÐÊÈÓ�ÍÈÊÛÖÙÚ��ÞÏÐÊÏ�ÐÚ�ÊÙÌÈÛÌË�Éà�ÛÏÌ�ÐËÌÈ�ÖÍ�®°ÚÚÌÕ�¨ÔÚÛÌÙËÈÔ�ÔÖËÌÓ���   ��ÈÕË�ÛÏÌ�ÙÌÚÜÓÛÚ�
ÍÙÖÔ�ÛÏÌ�ÙÌÚÌÈÙÊÏ�×ÙÖÑÌÊÛ�ÖÍ�×ÚàÊÏÖÓÖÎÐÊÈÓ�ÍÈÊÛÖÙÚ�ÖÍ�ÌÕÛÙÌ×ÙÌÕÌÜÙÐÈÓ�ÚÜÊÊÌÚÚ�ÐÕ�ÛÖÜÙÐÚÔ�ÈÕË�ÈÊÊÖÔÔÖËÈÛÐÖÕÚ�ÚÔÈÓÓ�
ÉÜÚÐÕÌÚÚ�ÌÕÛÙÌ×ÙÌÕÌÜÙÚ�¡�ÒÕÖÞÓÌËÎÌ���������������������ÈÕË�ÛÏÌ�ÐÕËÐÝÐËÜÈÓ�ÚÛÙÜÊÛÜÙÌË�ÐÕÛÌÙÝÐÌÞÚ�ÈÕË�ÛÏÌ�ØÜÌÚÛÐÖÕÕÈÐÙÌÚ�
ÞÏÐÊÏ�ÊÖÔ×ÖÚÌ�ÖÍ�ÌÕÛÙÌ×ÙÌÕÌÜÙÚ��ÚÌÓÍ�ÙÌ×ÖÙÛ�ÖÍ�ÛÏÌ�×ÚàÊÏÖÓÖÎÐÊÈÓ�ÍÈÊÛÖÙÚ��ÈÕË�ÛÏÌ�ÉÜÚÐÕÌÚÚ�ÚÜÊÊÌÚÚ�

»ÏÌ�º·ºº�×ÙÖÎÙÈÔ�ÐÚ�ÜÚÌË�ÛÖ�ÈÕÈÓàáÌ�ÖÍ�ËÌÚÊÙÐ×ÛÐÝÌ�ÚÛÈÛÐÚÛÐÊ�ÈÕË�°ÕÍÌÙÌÕÛÐÈÓ�ÚÛÈÛÐÚÛÐÊÚ��»�ÛÌÚÛ�ÐÚ�ÜÚÌË�ÛÖ�ÛÌÚÛ�ÛÏÌ�
Ïà×ÖÛÏÌÚÌÚ�ÞÐÛÏ�ÛÏÌ�ÚÐÎÕÐÍÐÊÈÕÛ�ÓÌÝÌÓ�ÖÍ������ÈÕË�������

»ÏÌ�ÍÐÕËÐÕÎÚ�ÈÙÌ�ÈÚ�ÍÖÓÓÖÞÚ�¡�
��� ´ÖÚÛ�ÖÍ�ÛÏÌ�ÚÜÉÑÌÊÛÚ�ÈÙÌ�ÞÖÔÈÕ�ÞÐÛÏ�ÖÝÌÙ����àÌÈÙÚ�ÖÓË��ÚÐÕÎÓÌ��ÓÐÝÌ�ÐÕ�©ÈÕÎÒÖÒ��ÉÜÚÐÕÌÚÚ�ÐÚ�ÙÜÕÕÐÕÎ�ÉÌÛÞÌÌÕ�

�����àÌÈÙÚ��ÉÜÚÐÕÌÚÚ�ÐÕÝÌÚÛÔÌÕÛ�ÐÚ�ÓÖÞÌÙ�ÛÏÈÕ����ÔÐÓÓÐÖÕ�ÉÈÏÛ�
��� ¹ÌÚÜÓÛÚ�ÖÍ�ÈÓÓ�×ÚàÊÏÖÓÖÎÐÊÈÓ�ÍÈÊÛÖÙÚ�ÈÕË�ÛÏÌ�ÓÌÝÌÓ�ÖÍ�ÉÜÚÐÕÌÚÚ�ÚÜÊÊÌÚÚ�ÐÕ�ÛÏÌ�ªÖÕÛÙÖÓ�ÈÕË�ÛÏÌ�¬ß×ÌÙÐÔÌÕÛÈÓ�ÎÙÖÜ×Ú�

ÖÍ�ÛÏÌ�×ÙÌ�Ìß×ÌÙÐÔÌÕÛ�×ÌÙÐÖË�ÈÙÌ�ÕÖÛ�ÚÐÎÕÐÍÐÊÈÕÛÓà�ËÐÍÍÌÙÌÕÛ�ÍÙÖÔ�ÖÕÌ�ÈÕÖÛÏÌÙ��
��� ªÖÔ×ÈÙÐÕÎ�ÙÌÚÜÓÛÚ�ÖÍ�ÈÓÓ�×ÚàÊÏÖÓÖÎÐÊÈÓ�ÍÈÊÛÖÙÚ�ÉÌÛÞÌÌÕ�ÛÏÌ�ÊÖÕÛÙÖÓ�ÎÙÖÜ×�ÐÕ�ÛÏÌ�×ÙÌ�ÈÕË�ÛÏÌ�×ÖÚÛ�Ìß×ÌÙÐÔÌÕÛÈÓ�

×ÌÙÐÖË��ÈÍÛÌÙ�ÍÐÕÐÚÏ�ÛÙÈÐÕÐÕÎ��ÞÐÛÏ�ÛÏÌ�Ìß×ÌÙÐÔÌÕÛ�ÎÙÖÜ×�ÐÕ�ÛÏÌ�×ÖÚÛ�Ìß×ÌÙÐÔÌÕÛÈÓ�×ÌÙÐÖË��ÈÍÛÌÙ�ÍÐÕÐÚÏ�ÛÙÈÐÕÐÕÎ���ÊÈÕ�Û�
ÐÓÓÜÚÛÙÈÛÌË�ÈÕà�ÚÐÎÕÐÍÐÊÈÕÛ�ËÐÍÍÌÙÌÕÊÌÚ��ÖÕÓà�ÚÖÔÌ�ÚÜÉ�ÍÈÊÛÖÙÚ�ÚÏÖÞ�ÚÖÔÌ�ÚÔÈÓÓ�ËÐÍÍÌÙÌÕÛ�ÙÌÚÜÓÛÚ�

��� ¹ÌÚÜÓÛÚ�ÖÍ�ÛÏÌ�Ìß×ÌÙÐÔÌÕÛ�ÎÙÖÜ×�ÐÕ�ÛÏÌ�×ÖÚÛ�Ìß×ÌÙÐÔÌÕÛ����ÔÖÕÛÏ��×ÌÙÐÖË�ÊÈÕ�ËÌÔÖÕÚÛÙÈÛÌË�ÛÏÌ�ÚÐÎÕÐÍÐÊÈÕÛ�
ËÐÍÍÌÙÌÕÊÌÚ�ÖÙ�ÛÏÌ�ÏÐÎÏÌÙ�ÓÌÝÌÓ�ÛÏÈÕ�ÈÓÓ�ÖÛÏÌÙ�ÚÛÜËà�ÎÙÖÜ×Ú��»ÏÌÚÌ�ÙÌÚÜÓÛÚ�ÚÏÖÞ�ÛÏÈÛ�ÛÏÌ�ÛÙÈÐÕÐÕÎ�×ÙÖÎÙÈÔ�ÍÖÙ�ËÌÝÌÓÖ×ÐÕÎ�
ÉÜÚÐÕÌÚÚ�ÚÜÊÊÌÚÚ�ÛÏÙÖÜÎÏ�ÛÏÌ�ÌÔ×ÓÖàÔÌÕÛ�ÖÍ�×ÚàÊÏÖÓÖÎÐÊÈÓ�ÍÈÊÛÖÙÚ�ÏÈÚ�ÛÏÌ�ØÜÈÓÐÛà�ÍÖÓÓÖÞÌË�ÛÏÌ�ÖÉÑÌÊÛÐÝÌ�ÖÍ�ÛÏÌ�ÚÛÜËà�
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'/<I#4�9���</=�5>�3>-6�&J7ô��>!@���6����L%3=%#AQ����*���������-A�>/'/<�>4I�9/ø+ë3J1<��9=.�>/4B��%=�#ô9�I#AQ.3�B��<19�
�>/I @%#>�#V>L7õ!õ9�'/=&I'ð>7->.'ì������L7õI71C9/>.M õ������1õ>%1õ>%&>#�J1<�V>%3%%=�#ô9�I#AQ.3����1õ>%�%�I'û%!õ%��B�I7P%
M õ3ô>(Eõ'/<�9&�>/M-ô6>->/"#AQ�<3>�J(%1ô3�7%õ>"B�'ùs7>!ô>�O� M õK .I�*><L%$D/�@��%> .ô9-�(Eõ'/<�9&�>/�V>I'û%#AQ�<!õ9�
3>�J(%�>/#V>�>%I�*><�>%#AQ6V>�=s#AQ6D �J1õ3�B��ô9.3>�J(%�=R%!ô9M'�BQ�L�õI31>6=R%�-A�ô>L�õ�ô>.%õ9.J1<!9&6%9�6">%�>/�ø#AQI�@ 
�BR%M õ�ô>.�3ô>�%9��>�%AR(Eõ'/<�9&�>/!õ9�*.>.>-J63�7>K9�>6!ô>�O�I�ô%��>/6%=&6%D%�>�/=�&>1��BQ��1.D#$ø�>/J63�7>K9�>6%AR�
L�õ/<.<I31>L%�>/3>�J(%%õ9.J1<-=��<M-ô*1> K9�>6�M-ô!õ9�3>�J(%1ô3�7%õ>�J!ôI'ð>7->.#AQ3>�M3õ�<(=%J'/7/C9I&AQ.�I&%M'�

6ô3%(1�>/I'/A.&I#A.&/<.<�ô9%J1<71=�# 19��9��1Dô-�3&�D-*&3ô>�I'û%M'L%1=�5�<I A.3�=&/<.<�ô9%# 19�M-ô-A�3>-
J!�!ô>��=%9.ô>�-A%=.6V>�=s#>�6"@!@� J!ô(1�9��1Dô-# 19�*&3ô>� -A�3>-J!�!ô>��=%9.ô>�-A%=.6V>�=s#>�6"@!@�9��>/L�õ�1.D#$ø�
J&&�>/3>�J(%1ô3�7%õ>9.ô>�6-&E/�øJ1<J&&�>/!=R�/=&� %=Q%�C9� L%/<.<71=�# 19�#=R���� /<.<�<-A�>/L�õJ&&�>/3>�J(%�
1ô3�7%õ>9.ô>�6-&E/�ø->��3ô>/<.<�ô9%# 19��J1</<.<71=�# 19�J1õ3���I C9%��<-A�>/L�õJ&&�>/3>�J(%1ô3�7%õ>9.ô>�6-&E/�ø
->��3ô>/<.<71=�# 19�#=%#A��BQ�/< =&�9��>/L�õ�1.D#$ø%AR�9�/<.<71=�# 19�J1õ3���I C9%�'/=&->9.EôL%/< =&�ô9%�õ>�6E�9.ô>�-A
%=.6V>�=s#>�6"@!@�L%��<#AQ(1�9�J&&�>/!=R�/=&�=&(�(=%�C9�(1�>/L�õL%/<.<71=�# 19�#=R����/<.<-A�>/L�õ%õ9.�3ô>/<.<�ô9%
# 19��J1</<.<71=�# 19�J1õ3���I C9%�-A�>/L�õ%õ9.�3ô>/<.<71=�# 19��J1<(1�>/L�õL%/<.<71=�# 19�J1õ3���I C9%�'/=&->�
9.EôL%/< =&�ô9%�õ>�!VQ>9.ô>�-A%=.6V>�=s#>�6"@!@� (1%AR�ARL7õI7P%"B��>/-A�D�,>*L%�3>-I�CQ9-=Q%J1<�3>-I#AQ.�!/��9�K'/J�/-�>/
*=�%>�3>-6V>I/P�L%�>/'/<�9&�>/#AQ6>->/"&//1DI'ð>7->.#AQ!=R�M3õ�
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(1�9�&D�1@��>/I'û%(Eõ'/<�9&�>/�9��1Dô-�3&�D-#=R����/<.<�M-ô*&�3>-J!�!ô>��=%9.ô>�-A%=.6V>�=s#>�6"@!@�K .-A&D�1@��
 õ>%�3>-I'û%!=3I9�� õ>%�3>--A%3=!�//-�J1< õ>%�3>-L)ïL�L%�3>-6V>I/P�9.EôL%/< =&�ô9%�õ>�6E��/9�1�->�C9 õ>%�3>-6-VQ>I6-9
J1<L)ïL�L%�>/I/A.%/Eõ9.EôL%/< =&'>%�1>�� 6ô3%&D�1@� õ>%�3>-�1õ>I6AQ.�J1< õ>%�3>-�õ>3/õ>3L%�>/J�ô��=%�<-A9.EôL%/< =&�
�ô9%�õ>�!VQ>�(1%ARI%CQ9��>�(Eõ'/<�9&�>/$D/�@��%> .ô9-!õ9�&/@7>/�@��>/ õ3.!%I9��#V>L7õ!õ9�-AI9�1=�5�øI�*><!=3�!õ9�-Dô�-=Q%L%�
�3>-6V>I/P�� /=&(@ �9&L%(1�>%�9�!%� 6>->/"!= 6@%L�M õL%6">%�>/�ø#AQ&A&&=��=&J1<-A�3>-!=R�L�#AQ�<%V>!%I9�M'6EôK9�>6
L%�>/#V>�>%M õ õ3.!%I9�� *.>.>-7>(16<#õ9%�9�6@Q�#AQ!%I9�#V>J1<7>3@$AL7-ôO� #AQ A�3ô>I @-I*CQ9'/=&'/D�(1'�@&=!@�>%L7õ A�BR%�
*/õ9-#AQ�<I/A.%/Eõ9.Eô!19 I31>�M-ô73=Q%M73�ô>.�6>->/"%V>�3>-(@ *1> L%9 A!->I'û%'/<6&�>/�øI/A.%/EõL%9%>�!� =�%=R%&D�1@�
 õ>%�3>-I'û%!=3I9�� õ>%�3>--A%3=!�//-�J1< õ>%�3>-L)ïL�L%�3>-6V>I/P��B�-A9.EôL%/< =&�ô9%�õ>�6E��

6ô3%�1Dô-# 19�*&�3>-J!�!ô>��=%9.ô>�-A%=.6V>�=s#>�6"@!@I�*><&D�1@� õ>%�3>-I'û%!=3�9�!=3I9�� õ>%�3>-6-VQ>I6-9
J1<L)ïL�L%�>/I/A.%/Eõ�J1< õ>%�3>-L)ïL�L%�3>-6V>I/P��9�/<.<�ô9%# 19��=&/<.<71=�# 19��J!ôI-CQ9I'/A.&I#A.&&D�1@�L%/<.<
�ô9%�>/# 19��=&/<.<71=�# 19�J1õ3���I C9%�*&�3>-J!�!ô>��=%9.ô>�-A%=.6V>�=s#>�6"@!@L%#D� õ>%�K .L%/<.<71=�# 19�
J1õ3��� I C9%�-A&D�1@�L%#D� õ>%6E��3ô>7%BQ�/< =&�9�/<.<�ô9%# 19��6ô3%I-CQ9I'/A.&I#A.&&D�1@��>/I'û%(Eõ'/<�9&�>/�9�/<.<
71=�# 19��=&/<.<71=�# 19�J1õ3���I C9%�*&3ô>�-A�3>-J!�!ô>��=%9.ô>�-A%=.6V>�=s#>�6"@!@L% õ>%�3>--A%3=!�//-� õ>%�3>-
�1õ>I6AQ.��J1< õ>%�3>-L)ïL�L%�3>-6V>I/P��

(1�>/3@�=.#AQ�1Dô-# 19�/<.<71=�# 19�J1õ3���I C9%�-A&D�1@��>/I'û%(Eõ'/<�9&�>/L%#D� õ>%6E��BR%�3ô>/<.<�ô9%# 19�%AR�
J6 �L7õI7P%�>/-A�D�,>*L%�3>-I�CQ9-=Q%J1<�3>-I#AQ.�!/��9�K'/J�/-�>/*=�%>�3>-6V>I/P�L%�>/'/<�9&�>/#AQ6>->/"&//1D
I'ð>7->.#AQ!=R�M3õ� I*/><�>�!>-J%3�@ �9�J&&�V>19��AI�%�9=-6I!9/ =-�(Eõ'/<�9&�>/#AQ�<'/<6&�3>-6V>I/P�!õ9�-A�>/*=�%>
&D�1@��>/I'û%(Eõ'/<�9&�>/#D� õ>%L7õ6E��BR%I-CQ9I�õ>->6Eô9>�A*�9��>/I'û%(Eõ'/<�9&�>/�
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(1�>/3@�=.�9�#=R�����1Dô-!=39.ô>�I'û%M'L%1=�5�<I A.3�=%�C9�6ô3%->�-A�>/4B�5>9.EôL%/< =&'/@ss>!/A7/C93@�>�A*�=R%6E��
-A'/<6&�>/�øL%�>/&/@7>/J1<�3>-�V>%>sL%3@�>�A*9.EôL%/< =&'>%�1>��J1<(1#=R����/<.<�M-ô*&�3>-J!�!ô>��=%L%#D� õ>%
9.ô>�-A%=.6V>�=s#>�6"@!@�6ô3%L%�1Dô-# 19�*&�3>-J!�!ô>��=%I�*>< õ>%�3>-�V>%>sL%3@�>�A*%=Q%�C9�L%/<.<71=�# 19�J1õ3�
���I C9%���������<-A�3>-�V>%>sL%3@�>�A*->��BR%�3ô>/<.<�ô9%# 19���������J1</<.<71=�# 19���������9.ô>�-A%=.6V>�=s#>�6"@!@�
K ./<.<�ô9%# 19�J1</<.<71=�# 19�M-ôJ6 ��3>-J!�!ô>�L O�9.ô>�-A%=.6V>�=s#>�6"@!@�(1#AQ*&%ARJ6 �L7õI7P%"B��D�,>*L%�
�3>-I�CQ9-=Q%J1<�3>-I#AQ.�!/��9�K'/J�/-�>/*=�%>�3>-6V>I/P�L%�>/'/<�9&�>/#AQ6>->/"&//1DI'ð>7->.#AQ!=R�M3õ� I*/><L%
K'/J�/-�>/9&/-%ARM õL7õ�õ9-E1J1<�/<!Dõ%L7õ!=39.ô>�L%�1Dô-# 19�!/<7%=�/EõL%�3>-6V>�=s#AQ�<*=�%>,E-@�3>-/Eõ�3>-�V>%>s
�9�!%L7õI*@Q-�BR%�B�#V>L7õM õ(1�9� õ>%�3>-�V>%>sL%3@�>�A*L%/<.<71=�# 19�J1õ3���I C9%�I*@Q-6E��BR%�3ô>/<.<�ô9%# 19��J1<
/<.<71=�# 19�9.ô>�-A%=.6V>�=s#>�6"@!@�J!ô õ>%/<.<I31>L%�>/4B�5>J1< õ>%'/<6&�>/�øL%�>/&/@7>/%=R%!õ9�L�õI31>#AQ->��3ô>��
��I C9%�#AQ�<#V>L7õ(Eõ'/<�9&�>/M õ!/<7%=�/Eõ3ô>M õ-A,E-@�3>-/Eõ�3>-�V>%>s õ>%I71ô>%AR6E��BR%�K .(1�>/6=-,>5�ø*&3ô>�!=39.ô>�
L%�1Dô-# 19�L%/<.<71=�# 19�6ô3%->�-A�3>-6%L�J1<I/@Q-!õ%M'I�õ>9&/-�3>-/Eõ!ô>�O�I*@Q-I!@-�I�ô%�69&I�õ>I/A.%'/@ss>K#�
I'û%!õ%�

(1�>/3@�=.�9�#=R�����1Dô-!=39.ô>�L%/<.<�ô9%# 19�I'û%M'L%1=�5�<I A.3�=%�C9�-A�>//=&/Eõ6,>*J3 1õ9-#>�$D/�@�3ô>-A�3>-
.Dô�.>�9.EôL%/< =&'>%�1>��%=Q%�C9I'û%6">%�>/�ø#AQ.Dô�.>�&õ>�L%�>/&/@7>/�= �>/�-A�3>-M-ôJ%ô%9%�M-ô6>->/"#V>%>.M õ�= I�%�
�BQ�69 �1õ9��=&6,>*3@�0!@@@@@#AQI�@ �BR%6ô3%->�I�C9&#=R�7- I�@ �BR%L%�/D�I#*;� J#&#=R�6@R%� K .�õ9-E1�>��>%I4/5��@���99%M1%ø��
�������������BQ�I6%9/3&/3-3ô>I7!D�>/�ø#AQ6ô�(1!ô9I4/5��@�M#.->�#AQ6D 6ô3%->��<->�>�6@Q�J3 1õ9-L%/9&�����'ì�#AQ(ô>%->�
J!ô�>//=&/Eõ�9�(Eõ'/<�9&�>/6ô3%L7sô�P.=���/=&/Eõ3ô>I'û%6">%�>/�ø#AQ*9#AQ�</=&-C9M õ�/3-#=R�$D/�@��>/#ô9�I#AQ.3L%'/<I#4M#.7/C9
�/D�I#*;�-A�D �>.#AQ�/<�>.M'!>-#õ9�#AQ7/C9I�!7/C9,>�!ô>�O�� I�.�=%M'�B�M-ôM õ/=&(1�/<#&M'#=R�7- �(Eõ'/<�9&�>/L%I�!
#AQI�@ I7!D�>/�ø3@�0!@@@@@K .I�*><�>/�D-%D-#>��>/I-C9�I�@ 9.Eô�P�<M õ/=&(19.ô>�->��J!ô�P.=�-A&>�I�!#AQ.=�6>->/" V>I%@%$D/�@�M õ�B�
#V>L7õ!A�3>-3ô>6,>*J3 1õ9-#>�$D/�@�%=R%"B��<.Dô�.>��M-ôJ%ô%9%�J!ô�P.=�6>->/"�= �>/M õ

(1�>/I'/A.&I#A.&(1�9��>//=&/Eõ6,>*J3 1õ9-#>�$D/�@��9�/<.<�ô9%# 19��/<.<71=�# 19��J1</<.<71=�# 19�J1õ3��
��I C9%�9�#=R�����1Dô-!=39.ô>��PM-ô*&3ô>-A�3>-J!�!ô>��=%9.ô>�-A%=.6V>�=s#>�6"@!@�J!ôL%�1Dô-# 19�%=R%*&3ô>"B��<M-ô6>->/"J6 ��
(1�9��3>-J!�!ô>��=%9.ô>�-A%=.6V>�=s#>�6"@!@M õ�P!>-�J!ô(1�9�/<.<71=�# 19�J1</<.<71=�# 19�J1õ3���I C9%�J6 �3ô>�/< =&�
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�9��>//=&/Eõ6,>*J3 1õ9-#>�$D/�@�-A�>/'/=&M'9.EôL%/< =&�ô9%�õ>��ô>.�%=Q%�C9�-A�>//=&/Eõ3ô>6">%�>/�ø.=�"C93ô>�ô>.�6>->/"#AQ�<
�= �>/M õ�#=R�%ARI'û%M'!>-(1�>%3@�=.71>.I/CQ9���I�ô%�­ÙÌÚÌ���«Ì�²ÙÜÐÍ�������¢�¹ÈÜÊÏ���  ��¢�¹ÈÜÊÏ���­ÙÌÚÌ���  ���#AQ*&3ô>�6,>*
J3 1õ9-#AQ.Dô�.>��<6/õ>��3>-#õ>#>.#>�$D/�@�J1<�3>-*.>.>-!ô>�O��P�<"E�-Dô�M'�=&�>/3>�J(%#AQ�<�= �>/�=&6@Q�#AQ.Dô�.>�!ô>�O�
I71ô>%AR�(Eõ'/<�9&�>/#AQ9.EôL%6,>3<#AQ.Dô�.>�J1<6>->/"9.Eô/9 �<I�@ �>/'/=&!=3J1<'/<6&�3>-6V>I/P� õ3.�>/#AQ/Eõ�=�3@$A�>/3>�J(%
9.ô>� A�I�ô%�I�>�</Eõ�=�L�õ#/=*.>�/#AQ�V>�= M õ9.ô>� A�L%��<#AQ6,>*J3 1õ9-#AQ�ô>.�<M-ô*&�3>-6=-*=%$ø�9��>/3>�J(%�=&�3>-
6V>I/P�L%1=�5�<%AR�/3-#=R�(Eõ'/<�9&�>/#AQM õ->)í�9&/-�3>-/EõJ1<I#�%@�!ô>�O�L%K'/J�/-*=�%>�3>-6V>I/P�L%�>/'/<�9&�>/�
%AR��P�<6>->/"&/@7>/�= �>/6@Q�J3 1õ9-/9&!=3M õ A->��BR%��B�#V>L7õ-D--9�L%6,>*J3 1õ9-#>�$D/�@��B�'/=&/< =&I'û%�ô9%�õ>��ô>.

(1�>/3@�=.�9�#=R�����1Dô-!=39.ô>�*&3ô>�I'û%M'L%#@4#>�I A.3�=%�C9�-A�>//=&/Eõ/< =&�3>-6V>I/P�L%�>/'/<�9&�>/9.EôL%/< =&
�ô9%�õ>�!VQ>�#=R�%AR�>�(1�3>-(=%(3%�9�6,>*�>/I-C9�J1<I4/5��@�L%/9&�����'ì%AR#V>L7õ(Eõ'/<�9&�>/I�@ �>//=&/EõL%1=�5�<%=R%�

(1M-ô*&�3>-J!�!ô>�9.ô>�-A%=.6V>�=s#>�6"@!@�9�����1Dô-!=39.ô>�%AR�#=R�L%/<.<�ô9%# 19��/<.<71=�# 19��J1</<.<
71=�# 19�J1õ3��� I C9%� J!ôL%�1Dô-# 19�*&3ô>� -A�>//=&/Eõ/< =&�3>-6V>I/P�L%�>/'/<�9&�>/L%/<.<�ô9%# 19�9.EôL%/< =&�
�ô9%�õ>�!VQ>�J!ôL%/<.<71=�# 19�J1</<.<71=�# 19�J1õ3���I C9%�<-A9.EôL%/< =&'>%�1>��"B�(1%AR�<M-ôJ6 ��3>-J!�!ô>��=%�
9.ô>�-A%=.6V>�=s#>�6"@!@�P!>-� J!ô(1�PJ6 �L7õI7P%"B��D�,>*�9�K'/J�/-9&/-�>/*=�%>�3>-6V>I/P�L%�>/'/<�9&�>/#AQ�
6>->/"&//1DI'ð>7->.#AQ!=R�M3õ��C9�71=��>/9&/-�(Eõ'/<�9&�>/6>->/"#AQ�</Eõ�=��>/L�õ�1.D#$ø#AQI7-><6-->��BR%�&/@7>/$D/�@�M õ
 A->��BR%�*=�%>!%I9� A�BR%��B�#V>L7õ�>//=&/Eõ/< =&�3>-6V>I/P�L%�>/'/<�9&�>/�>��ô9%�õ>�!VQ>'/=&->I'û%/< =&'>%�1>�

�>/6/D'(1J1<9,@'/>.(1�9�6--!@�>%�>/3@�=.

(1�>/3@�=.#AQ.9-/=&6--!@�>%#AQ��� %=R%� J6 �L7õI7P%3ô>�>/# 19�%AR6>->/"I�CQ9-=Q%M õI'û%9.ô>� AI*/><6>->/"�3&�D-
!=3J'/#D!@.,E-@M õI'û%9.ô>�-A'/<6@#$@,>*�%=Q%�C9�#=R�69��1Dô-!=39.ô>��9��>/# 19�I/@Q-!õ%->�>��>%#AQI#ô>�=%�#V>L7õ(1#AQM õ�>�
�>/# 19�%ARI�CQ9"C9M õ
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9//�@!�*1>.�>-��������61=��@!�*/7-*õ3.��������6D�D->1� V>�V>�������%>/A/=!%ø�K*$@UM*/#9���������9D&13//�>�,3�>%=%#ø��
�����������I'û%!õ%�%9��>�%=R%K'/J�/-�>/)í�9&/-I*CQ9�>/*=�%>�3>-6V>I/P�L%�>/'/<�9&�>/%ARI%õ%9&/-L7õ(Eõ'/<�9&�>/M õ
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