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N�7 V;V =@JK=@�;N D J S AM=@N;XU� F YZ79J@=@�;N�\yJ F 8 P JK8 F A � =@N�J@A F YZ\]�;X�J S A9YZA79N V�FUS A9YZA ± 79\]?BA�:@:<7�\]J S AM=@NIXU� F YZ79J@=@�;NI79:¢\yJK79J@8�\]�;X$=@N V =@�I= V 8;79: F A�XUA F A9N;JK\ � =@N�JKA F YZ\]�;X�HI=@�IA9N;N;A9\y\�79N V�P �;N;J F 79\kJ ± =@\

specified.
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£ P9S 79:K:@A9N;HIARXU� F J S A
RRL

=@\�J S AR\y=@YZ8;:@JK7�N;A9�;8I\]\y�IA P =KXU= P 7�J@=K�;N��;X�\y§IN;JK7 P JK= P \yJ F 8 P J@8 F A D =KNIXU� F YZ79J@=@�;N\yJ F 8 P J@8 F AM79N V � F �;\y� V = P \yJ F 8 P J@8 F A D \y=KN P AMJ S A F AM=K\�J S AR�I�;\y\k=K�;=@:K=@J@§��;X��;�IA F :@79� � Q JKA9A V YZ79N ü	�	�	� ± DIP � F1F A9\k�;�;N V =@N;H�J@�P9F �;\k\y=@N;H�A V HIA9\]=KN�J S A F A9\y�;A P J@=@�IARJ F A9AM\yJ F 8 P J@8 F A9\ � P XU� F A9¯I8I= F A9YZA9N;J@\ I.A
79N V B± �;¡ F �I\y\k=KN;H�A V HIA9\]7 F ARN;�IJ�;A F YZ=@J@JKA V =@N

XML
D ? S = P9S�F A�¯;8;= F A9\]7M\yJ F = P JK:@§�A�YZ�;A V;V =@N;H�J F A�AR\kJ F 8 P J@8 F A9�I� S A F A�XU� F A D ? S A9N�J@?B��� F YZ� F A�;�;J@A9NIJ@=K79:K:@§��;�IA F :@79�;�I=@N;H�\yJ F 8 P J@8 F A9\�7 F AMJ@���IARA�N P � V A V =@N�J S AR\k79YZARJ F A9A D �;N;:@§�7R\k8;�;\yA�J¢�;X�J S AR� P�P 8 F1F =@N;H� S A9N;�;YZA9N;7 P 79N��;ARX18;:K:@§ V A9\ P9F =@�IA V �I� S A F AM7 F AR79J¢:@A�79\kJ<J@?¥���;�;\y\k=@�;:KAR\kJ F 7�J@A9HI=@A�\]J@���;�IA F1P �;YZARJ S =@\]� F �;�I:@A9YZ« ó ± £

“ fla
J 
MA9N P � V =@N;H��;X��IN;AR�IX�J S A P �;NIXU:K= P JK=@N;H�\yJ F 8 P J@8 F A9\ D 8I\y=KN;H

XML
A9YZ�;J@§�A9:@A9YZA9N;J@\ D J S 8;\ P = FUP 8;YZ�IA9N;J@=@N;H�J S A

XML\yJ F 8 P J@8 F AM:@=@YZ=@J@7�JK=@�;N;\k¤ ü ± £�\kA9�;7 F 79JK=@�;N��IX P �;NIX1:K= P J@=@N;H�\kJ F 8 P J@8 F A9\�=@N;JK��\yA9�IA F 79:<7�8;J@�;NI�;Y��;8;\ S =KA F 7 FUP9S =@A�\]? S = P9S 7 F A:@=@N;CIA V J S;F �;8;H S 7 F A9X1A F A9N P AMYZA P9S 79N;=@\yYZ��£B\]XU� F J S AMA9N P � V =@N;H��;X�� F �;\y� V = P \yJ F 8 P J@8 F A � =@� A9�I=@NIJ@�;N;7�J@=K�;N�� SIF 79\kA9\ ± DJ S AR8I\yAR�IX�7 ��XU:K79J 
 F A�� F A�\yA9NIJK79J@=K�;N � =@� A9�I\y�;:K8;JK=@�IN ó ± =K\]X1A97�\y=@�I:@A D \k=@N P AR=KJ F A9X1:@A P J@\]�IN;AR�IX�J S A P 8 FUF A�N;J¢J S A9� F A�J@= P 79:79�;� F �I7 P9S A�\]J@��� F �I\y� V § � Q A�:KCI= F C ü	�	�	� ± 79N V =@\�A9N P � V 79�;:KAM8;\y=@N;H�J S ARJ@�;NI79:¢79N;N;�IJ@7�J@=@�;N�\y§I\yJ@A9Y¬��� E ò � A9� HI�E A P C;YZ79N � £B§IA F \ ó�ô;ô � ± �I� S ARWBA F YZ79N�7 V 79��J@7�J@=@�IN��;X$��� E ò � W F = P AMA9J¢79: D J@��79�;�;A�7 F ± =@\]7�: F A97 V §��;7 F J<�;X NECA
ªU\

TTS
\y§I\yJ@A9Y

MARY
� Q�P9S;FUT;V A F � � F �;8;�I79=@N DIü	�	�$ó ± �;£B\]X1� F J S AR�;�I\y\k=@�;:KA P �;NIXU:K= P J@\]�IA9J@?¥A9A9N�\y§IN;J@7�¦�79N V

information-
\yJ F 8 P J@8 F A D J S A P 8 FUF A�N;J VIF 7�XUJ<�IX�J S A ������� ä>ä>å�\y�;A P =@X1= P 79JK=@�;N

(http://www.ai.univie.ac.at/NECA/RRL/ ± 79\k\y8IYZA9\]J S 7�J¢J S A9\kAR\kJ F 8 P J@8 F A9\ P 79N�\yJK=@:K:<�;A F A9� F A9\yA�N;J@A V ?B=@J S =@N�7\y=@N;HI:@A
XML S =KA F 7 FUP9S §��;§��;N;:@§�79�;�;:@§I=@N;H�\y:@=@H S J F A9\kJ F = P J@=K�IN;\]�;N�J S AR�;�I\y\k=@�;:KA P �;NIXU=@HI8 F 79J@=K�;N;\�XU� F =@N;X1� F YZ79J@=@�;N

structure.

5. � ³�»�º9µG·U³	��»�»R¶ 
�¹G¸�³R¹$ºWBA9\yJ@8 F AR7�\y\y=@HIN;YZA9N;J<=@N�J S A NECA
7 FUP9S =@JKA P JK8 F Am=@\ V =@\kJ F =@�I8;J@A V �;�IA F J SIF A9AM:@A9�IA9:@\�=@N�J S AM=@N;XU� F YZ79J@=@�;N�XU:K�;? V 8 F =@N;H� F � P A�\y\k=@N;HI�;� S ARJ@A F Y¬HIA9\yJ@8 F A S A F AR=K\]8;\yA V =@N­7R� F �;7 V \yA�N;\yAR\y8I�;\y8;YZ=@N;H�XU7 P =K79:¢A9¦;� F A�\y\y=@�IN D HIA9\yJ@8 F AR� F �;�;A F 79N V

postuF A9�

• 
£B\y\y=@HIN;YZA9N;J<�;X P 7�N V = V 79JKARHIA9\yJ@8 F A9\ F A�:@79JKA V JK��J S AR\ P A9N;AMJK���;ARHIA9N;A F 79J@A V;D \yA9YZ79N;JK= PRP �IN;J@A9NIJ<�;X$8;JKJ@A F 79N P A9\ D
turn-

J@79CI=@N;H�A9J P �IJ@79CIA9\]�;:K7 P AM?B=@J S =@N�J S A M-NLG
�

• 
 �:@79�;� F 79JK=@�;N��;X�HIA9\yJK8 F AM79\y\k=@HIN;YZA9N;J<79XUJKA F \k�;A9A P9S \y§IN;J S A�\y=K\ D =@� A9�I\y�;A P =KXU= P 79JK=@�;N��IX$J S ARA�¦;7 P J¢J@=@YZ=@N;H�79N V7 V;V =@N;H �9:K�;?�:@A9�IA9: 
 -� S §I\y=@�;:@�;HI= P 79:<HIA9\yJK8 F A�\]\y8 P9S 79\�A9§IA -�;:@=@N;CI=@N;H�79N V � F A97�J S =@N;HI�;� S =K\]J@79CIA9\]�I:@7 P AR=KN�J S AWBA9\yJ@8 F AR£B\y\k=@HIN;YZA9N;J<YZ� V 8;:@A9�

• 
� F 79N;\kXU� F YZ79J@=K�;N��;X$J S ARHIA9\yJ@8 F 79:¢\y�;A P =KXU= P 7�JK=@�;N;\�X F �;Y RRL

J@���I:@79§IA F -\y�;A P =@X1= P XU� F YZ79J@\ D \y8 P9S 7�\ O 6� �W -
�

î�£B6�\y�;� S =@\�=@\�N;�;J<�I7 F J<�;X$J S A RRL
� F �;�;A F 79N V =@\�J S A F A9XU� F ARN;�IJ<7 V;VIF A�\y\yA V =@N�J S =K\]�;79�IA F �

�
�������
�
�����������
�
���! !"#�
 !��$%�&��'!�� )(*��+��,��")-!.!/�+102/��,�!��/
+13!/
 !�!�!/
�!�4���
 !�
��/��,��-! )5�(
-NLG)°-=KJ S =@N�J S A NECA

7 FUP9S =KJ@A P J@8 F A D J S AMJ@79\yC��;X M-NLG
=@\]J@� V A9J@A F YZ=@N;AR=@NIJ@A9H F 79JKA V :K=@N;HI8;=@\kJK= P 79N V N;�;N -:@=@N;HI8;=@\kJ@= P�;A S 79�I=@�;8 F �;âBN�J S AR�;N;A S 79N V =@J<HIA9N;A F 79JKA9\�J@A9¦IJ F = P9S :@§�79N;NI�;J@7�J@A V ?B=KJ S =@N;X1� F YZ79J@=@�;N��;N�\y§IN;J@79¦ D =KN;XU� F YZ79J@=@�;N\yJ F 8 P J@8 F AM79N V A9YZ�;J@=@�IN�? S = P�S ?B=@:K:<XUA�A V =@N;J@��J S AR\y�;A�A P9S \k§IN;J S A9\y=K\ P �;YZ�;�;N;A9N;J@�;âBN�J S AR�;J S A F�S 79N V =@J V A9J@A F YZ=@N;A9\

non-
:@=@N;HI8;=@\yJ@= P aspects

�IX P9S 7 F 7 P J@A F �;A S 79�I=@�;8 F \y8 P9S 79\�= P �;N;= P 79N V A9YZ�;:@A9YZ79J@= P HIA9\kJ@8 F A9\ D 7RNI8;YZ�;A F �;X�X17 P =@79:A9¦;� F A�\y\k=@�;N;\ D 79N V A9YZ�;J@=@�IAR=KNIJ@A F �`A P JK=@�;N;\ � 7�:@\y� F A9X1A F1F A V J@��79\]79X1XUA P J<�I8 F \kJ@\ ± � 5 £B\]YZA9N;J@=@�IN;A V =@N�\yA P J@=K�;N �=@N;XU� F YZ79J@=@�;N��IN�J S ARA9¦I7 P J¢JK=KYZ=@N;H��;X�8;J@J@A F 79N P A \ D \y§I:@:K79�;:KA�\]79N V � S �;N;A9YZA9\]=@\�\yJK=@:K:<:K7 P CI=@N;H�79J<J S =@\�\yJK79HIA9� E A P 798I\yAJ@=@YZ=@N;H�=@N;XU� F YZ79JK=@�;N�=K\]=KN V =K\k�;A9N;\y79�I:@A D J S AMX1=@N;7 :<\y�;A P =KXU= P 7�J@=@�;N��;X�NI�;N -:@=@N;HI8;=@\yJK= P 7 P J@\ S 79\]N;7�J@8 F 79:K:@§�J@���;A�;�;\yJ@�I�;N;A V �;ò
N��;8 F 7 FUP9S =@JKA P JK8 F AMJ S A M-NLG
J S 8;\ S 79\]J S A F �;:@AM�;X�YZ79=@NI:@§�� F �;�I= V =@N;H�HIA9\yJ@8 F A P 79N V = V 79JKA9\ , ? S =@:@AMJ S A

selection,
XU=KN;79:¢\y�;A P =KXU= P 79JK=@�IN�79N V \ P9S A V 8I:@=KN;H­=@\]�;A F XU� F YZA V :@7�J@A F �;N;� � Q A9AMJ S A BEAT-

\(§I\yJ@A9Y¬XU� F 7 F A�:@7�J@A V79�;� F �I7 P9S ¤<¡G79\y\kA9:K:<A�J<7�:@� D;ü	����ó ±ò
N�J S A M-NLGD HIA9\yJ@8 F AR=KN;XU� F YZ79J@=@�;N P 7�N�79: F A97 V §��;AM79\y\k=@HIN;A V 7�J V =KXUX1A F A�N;J¢:@A9�IA9:@\��;X�\kJ F 8 P J@8 F A D A�� HI�;? S �;:@AV =@7�:@�;HI8;AR7 P J@\ � 79\]YZ79§��;ARJ S A P 79\kARXU� F 7 P A F J@7�=KN��;�I\yJ@8 F A ± D � F 7�J<� SIF 79\kAR� F ?B� FUV :@A9�IA9:@�I� S ARXU�I:@:@�;?¥=@N;H P :@7�\y\yA�\]�;XHIA9\yJ@8 F A�\]7 F AR79�I79=K:@79�I:@AR7�J¢J S =K\]\yJK79HIA9«

• Ù9ÞBÒ;Ô@Ù9ÞBßIÕ@Ó@Ý�6;Ù9ÛkÕ@ë;ØkÙ � HIA9\kJ@8 F A9\]? S = P9S 7 F A P �IN;�IA9N;J@=@�IN;79:K=@ã�A V \y8 P�S 79\]§IA9\ � N;� ± ¤
• Ó@Ý9×;ÜIÓ@Ý76IÙ9ÛyÕKë;ØyÙ � YZ=@YZ= P k=@N;H�J S ARXU� F Y¬�;X�7�N��;�(�`A P J<� F 7 P J@=K�;N D \y8 P9S 79\�=@YZ=@J@79JK=@N;H�7RJKA9:@A�� S �;N;A F A P A�=@�IA F �;§\yJ F A9J P�S =@N;H�J S 8;YZ��79N V :@=KJ@JK:@AMX1=@N;HIA F �;A�J@?BA�A9N�A97 F 79N V YZ�;8;J S ± ¤

5 @'g�d`i jU}9n>jza9iUn
f �xn(p
i jUd`a<wx^swK{<p
qZh�w�wzjUt`q<^ku¢h�9�a>^sr h
{>t�q9jza<tmn
iUp(�sh(�s��iUd�i q<n�n1g�d`i jUd`a<h�ry�>n(r jUn(}9h
�sjUr j izu�dsc�i q<n�h�t9n
a9ixw���{9i iUn
fyh1a<p(n(wx^h
a<�Mh
fyn87sfyd9�`{<p(n(��q<dsr jUwzi jUp(h(r r u 4
h(w$d�7�7>dswxn(��iUd��>n
j a¢tmt9n1a<n
fyh
iUn(�Mc fydkg wKg�h(r r n
f<{sa9j ixwIjzami q<n�w 7>n(n�p
qZwKu9a9izq<n�wzjUw,6b�`lon(p
q9a9jUp(h(r r uw 7>n(h
�9jza<t�izq9jUw$p(h1am�>n>q<h1a<�sr n(���sumj a<p(r {<�`jza<t�iUh�t9w�w 7>n(p
jUc u9jza<t�jza9ixn
f �xn(p
i jUd`a<w�9>j izq9jzami q<n>iUn ;9i�iUd��>n�w 7>d`�<n
a<^sh(w;a<dds}9n
fyr h<7 # 7>h
fyh(r r n(r jUwKg 9�jzi q�w 7>n(n(p
qZp(h
aZdsp(p
{9fy�
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• á;Ù9Ó@Ý�Õ@ÓKÝ76;Ù�ÛyÕ@ëIØyÙ � �;�;=@NIJK=@N;H�HIAs\yJ@8 F A9\]?¥=@J S 7 F Y¬79N V�S 79N V ± ¤
• Ý9×;Ü;Õ@Økß;ÛkÕ 6;Ù9ÛkÕ@ë;ØkÙ � 8I\y8;7�:@:@§�:K=@JKA F 7�:@:@§�7 �9�;N­J S AR�;N;A S 79N V � �;N�J S AM�;J S A F�S 79N V 
RHIA9\kJ@8 F A ± ¤
• Õ@ë;ØyÜ�ßIÝ9Ý9×;Þ�Ú�ß;Ü(Ö<Ó@Ü 6 6;Ù�ÛyÕ@ëIØyÙ���Ú�×;ÛyÕKë;ØyÙRßIÜ;á'àsßIÝ9Ó@ßIÔ<Ù ç Ú�ØkÙ9ÛyÛkÓ@×;Ü � A9� HI� D A9§IA9� F �;? F 79=@\kA D A9§IARHI79ã�A ± ¤
• Ù9ÞB×;Õ@Ó@×IÜ;ß;Ô¢Ü;×;Ü;è�Ù9ØyÒ;ßIÔ<Ù ç Ú�ØyÙ�ÛkÛyÓ@×;Ü � àsßIÝ9Ó@ßIÔ¢Ù ç Ú�ØyÙ�ÛyÛkÓ@×;Ü���Ú�×IÛkÕ@ë;ØyÙ � A9� HI� D � S 7�N;HI=@N;H�\ S �;8;: V A F \�
M\y=@HIN;79:K:@=@N;H

sadness);

• Ò;ß;Ý � Ý�ì;ß;Ü;Ü;Ù�Ô@ÔKÓ@Ü�6 6IÙ9ÛkÕ@ë;ØyÙ�Û � A9� HI� D N;� V;V =@N;H D X F �;?BN;=@N;H��;8;J¢79:@\y��\y8 P9S HIA9\yJ@8 F A9\ P �;YZ�;=@N;A V ?B=@J S =@NIJ@A F �`A P JK=@�;N;\\y8 P9S 7�\	�97 S 7 
 ± �
WBA9\yJ@8 F AR7�J@J F =K�;8;JKA9\]7 F AR� F =@� F =KJ@§ � 79= V =@N;H��;A S 79��=@�;8 F \yA�:@A P JK=K�;N ± D =KN;J@A�N;\k=@J@§ D;V = F A P J@=@�IN D 79N V \yJ F A9J P9S � \y=@ã�A9�
�
�������
�
�����������
�
���! !"#�
 !� /	�,���
��
��!�
�	

'�
��  !��'!�
�
���
£BXUJ@A F \y�;A�A P9S \y§IN;J S A9\k=@\�79N V =@N�7 V;V =@JK=@�;N�J@��J S AMHIA9\kJ@8 F A9\]7�\y\y=@HIN;A V �;§ M-NLGD J S ARXU=KN;79:¢WBA9\yJ@8 F AR£B\k\y=@HIN;YZA9N;J
m
� V 8;:@A � WB£ ± =K\]� F �;�I= V A V ?¥=@J S J S AMXU�I:@:@�;?¥=@N;H­=@N;XU� F YZ79J@=@�IN�J@���;AM8;\yA V XU� F X1=@N;A -J@8;N;=@N;H­J S ARN;�IN -:@=@N;HI8;=@\yJK= P 7 P J@\79N V XU� F synchronising

\y�;A�A P9S 79N V HIA9\kJ@8 F A9�;ò
N;X1� F YZ79J@=@�;N V A F =@�IA V J S;F �;8;H S �;8;J¢J S AR\k�;A�A P9S -\y§IN;J S A9\y=@\]� F � P A9\y\ D =@N�;7 F JK= P 8I:@7 F�F A9\y8I:@JK\]�;X�� F �;\k� V § V A9J@A F YZ=@N;79JK=@�;N�7 F ARYZ7 V AR�I=@\y=K�;:@AMJ@��J S ARWB£ -component.6

• phones
«<J S ARN;79YZAR79N V A9¦;7 P J¢J@A9YZ�;� F 79:<�I�I\k=@JK=@�;N��IX�A97 P9S \k�;A9A P9S \y�;8;N V =@\]� F �;�I= V A V �;£B�;7 F J¢X F �;Y¬�;A9=@N;H�8;\yA VXU� F \y�;A P =@XU§I=@N;H�J S AR�I=K\yA9YZA9\]X1� F :K=@� -\y§IN P9S;F �;N;�;8;\]7�N;=@YZ79J@=K�;N D J S AMJK=@YZ=@N;H��;X�J S AR\k=@N;HI:@AM\y�;8;N V \�� F �;�I= V A�\]J S AJ@A9YZ�;� F 79:<�I7 P CI�;�;N;AMX F �;Y¬? S = P9S J S AMJ@=@YZ=KN;H��;X�J S AR�IJ S A F A9:@A9YZA9N;J@\ P 79N�A�79\k=@:@§��;A P 79: P 8;:@7�J@A V ¤

• ÛbÖ<ÔKÔ@ß;ÒIÔ@ÙRß;Ü;á�éG×;Øyá -boundaries
� A9� HI� D A9§IAMYZ���IAsYZA9N;J@\]7 F ARJ@=@H S JK:@§�\y§IN P9S;F �;NI=@\yA V ?¥=@J S \y§I:@:@79�I:@A9\ D �;A97�J@\\y§IN P9S;F �;N;=K\yAR?B=KJ S A9YZ� S 79\y=@ã�A V ?B� FUV \ );

• ÛbÖ<ÔKÔ@ß;ÒIÔ@Ù9Û]ÒIÙ9ß;ØkÓ@Ü�6�éG×IØyá�ÛkÕ@ØyÙ�ÛyÛ � \yJ F A9\y\kA V \k§I:K:@79�I:@A9\�7 F AMJ S AR� F A�XUA FUF A V 79N P�S � F �I�;=@NIJ<X1� F A9� HI� V A9= P J@= P HIA9\yJ@8 F A9\ DA9§IA9� F �;? F 7�=@\k=@N;H D;S A97 V N;� V \ D A9§IAR�;:@=@N;CI=@NIH ± ¤
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