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opJ2Tqop_UoO� 1 a�R 1 RSTqN`� ltTSKM�QRQaElOJ�X�_�ltTqNQP£lO_�Rqo KMJ��.op_UN`�Q]�_MltP 0 KUop_UoO� 1 ��lOR 0 NQN`J�XZNQLON`_MoO�ÈN`X 0�1
% ��NQo�XZopR=KM]�RxfEo 0 �`��lOJ�Rqm 1 lOJ�X0. P=J�RqTe��l 1 P �
% �ZN R 1 J§TS��NQTSKM�9TS�ZNQoOP 1 PSNQ¤¥]�RqN`R?lOJ 1 KMJ���NQP=KUTSlOJ��´N�oO¤�lO�Qª�]�KUPSN`X��=��ltP�lO�´TqNQP=KMRqTSKM�QR®lOJ�XkN`�.����l �RSK&�QN`R!TS�ZN$RSTqNQ�)� �iKMRqN J�ltTS]ZPSN oO¤xNQLOop_M]ZTSKMopJ � bhT!PSN`�´oO�pJ�K&�QN`RkTS��ltTkNQLOop_M]ZTSKUopJ�ltP 1 ���ZN`JZop�.N`J�l�QlOJ(lO_��xl 1 R 0 N��´opJ�RSK�XZNQPSN`X�lOR��voO��]�_MltTSKUopJ ����N`JZop�.N`J�l lOJ�X��´opJZ¦�P=� R�TS�ZN ��PSNQN`� K�JZN`J§TKM� �ÈoOP=TSlOJ��´NYoO¤®J�ltTS]ZP=lO_;RqN`_MN`�´TSKUopJ ���

9;:<9;:�� :������ Q�� JLK CNM&O2PRQSCUT��BDFE�� M��;C;D Q P ?��
% ��N\KMJ�RSKU�p�2T?TS��ltT�J�ltTS]ZP�lO_2NQLOop_�]ZTSKUopJ ��PSo%X�]��´N`R®JZN-� oOPS�plOJ�KMR=� R®TS��ltT�ltPSN 0 NQTqTqNQP�lOJ�X 0 NQTqTqNQPlOX�lt��TqN`X'Tqo TS�ZN`KUPn��KU�p��_ 1 �´op�.��_MN´^�N`J2L�KUP=opJ��.N`J2TSRQa
��lORn_MN`X(Tqo TS�ZN¬lt����_MK��QltTSKUopJ,oO¤ TS�ZN]�J�XZNQP=_ 1 KMJZ� �.N`�=��lOJ�KMRS� R�KMJ£X�K �ÈNQPSN`J2T�XZop� lOKMJ�R � jZoOPiKMJ�RqTSlOJ��´NOa .9LOop_�]ZTSKUopJ�ltP 1 g
_M�OoOP=KUTS��� RltPSN�lt����_MKUN`X�Tqo$l$�2]Z�ONkL|ltP=KMNQT 1 oO¤®��PSo 0 _UN`� R�K�J£oO��TSKM� K��`ltTSKMopJ �bdJ TS�ZN£¤±op_�_Uo �iK�JZ�Za9KUT�KMR�lORSRS]��.N`X TS��ltT lOJ oO��TSKM� K��`ltTSKUopJ ��PSo 0 _UN`� KMR �pKULON`J � g RqNQT�oO¤
 ¥¤¥N`lORSK 0 _MN
"iµ��tÁË¾Z¶·¯ �t­�µ �9TS�ZN�µQ²=Ät³dÅ 6nµ»Ê%Ä§Å�² � KMR�XZNQ¦�JZN`XCa%N`lO�=�#opJZN!�QlOJ 0 NYlORSRSKU�pJZN`X#l � ¶·­È²¿µ�µPSN-(�N`�´TSKMJZ�.TS�ZNkª�]�lO_MKMT 1 oO¤�Rqop_�]ZTSKUopJ � % �ZN!lOK�� KMRxTqo ¦�J�Xnl Rqop_M]ZTSKMopJ£oO¤¨°O²´³��@6§¯�� 6 ª�]�lO_MKUT 1O�bdJ�TS�ZN �´opJ2TqN´^%TYoO¤ .9LOop_M]�TSKUopJ�ltP 1 gE_U�OoOP=KUTS��� ReTS�ZN TqNQP=� ¯¥­ ¼ ¯¥°�¯ ¼ ¾�ÄtÁ KMRE]�RqN`X�Tqo£PSNQ¤±NQPETqol£Rqop_M]�TSKUopJ � gEJÕKMJ�X�KUL%KMX�]�lO_CKMREPSNQ��PSN`RqN`J2TqN`X 0�1 KUTSR �2²Q­ �O¶ ��ÊZ² � % �ZN��ON`JZNQTSK�� �$ltTqNQP=KMlO_�TS��ltTKMR\�´o%XZN`X�K�J$TS�ZNE�ON`JZoOT 1 �vN�KMR¨R=] 0�$ N`�´T Tqo��ON`JZNQTSKM�
oO�vNQP=ltTqoOP=RxX�]ZP=K�JZ�!PSNQ��P=o�X�]��´TSKUopJCa 0 ]�T TS�ZN�ON`JZoOT 1 �vNYKUTSRqN`_M¤;KMR¨K�� ��]�TSl 0 _UNOa%Rqo�TS��NQPSNYltPSNEJ�o ����lOJZ�ON`R�X�]ZP�KMJZ�!TS�ZN�_MKU¤¥NQTSKM�.N � fENQ�vN`J�X�KMJ��opJ,TS�ZN#��P=o 0 _UN`� XZop�$lOKMJGlOJ�X,TS�ZN NQLOop_M]ZTSKMopJ�ltP 1 TqN`�=��J�KMª2]�N`R$]�RqN`X;axK�J�X�KUL%KMX�]�lO_�Rk�QlOJ 0 NPSNQ��PSN`RqN`J2TqN`X KMJ X�K �ÈNQPSN`J2T �\l 1 R �
% �ZN �ON`JZoOT 1 �vNßXZo2N`R��´opJ§TSlOK�J,TS�ZN�KMJZ¤¥oOP=� ltTSKUopJ Tqo �´opJ�RqTqP=]��´T�lOJ�oOPS�plOJ�KMRS� a¨TS�ZN Ê26%²-�­ �p¶ �=Ê�²´a K � N � a�TS�ZN�N´^���PSN`RSRSKUopJ�oO¤�TS�ZN���PSoO�vNQPSTSKUN`RYTS��ltT ltPSN£�´o%XZN`X 0�1 TS�ZN��ON`JZoOT 1 �vN � % �ZN�ON`JZoOT 1 �vN��»����N`JZoOT 1 �vN � lt����KMJ����QlOJ 0 N�K�J)(�]ZN`J��´N`X 0�1 RqTqo%�=��lORSTSKM����PSo%�´N`RSRqN`R � 1YJ�_ 1 TS�ZN����N`JZoOT 1 �vN!KMR�RS] 0�$ N`�´TeoO¤�RqN`_UN`�´TSKUopJ �
% �ZN�[xlORSKM��.9LOop_�]ZTSKUopJ�ltP 1 gE_U�OoOP=KUTS��� KMREKM_M_M]�RqTqP=ltTqN`X KMJ�j�KU�p]ZPSN�y � y � bdJ �ON`JZNQP�lO_Ía . LOop_M]��TSKUopJ�ltP 1 gE_U�OoOP=KUTS��� R©K�J§LON`RqTSKM�pltTqNeX�K��vNQPSN`J§T�RqN`ltP=���.��ltTS��R�ltT�opJ��´N � % ��NQPSNQ¤±oOP=NOapleÊ)��Ê�¾%ÁÆÄp¶·¯ �t­�´op�.��P=KMRqN`X�oO¤©RqNQLONQP�lO_CKMJ�X�KUL%KMX�]�lO_MR�KMR\mONQ��T � IERS]�lO_M_ 1 a�l �ÈoO��]�_MltTSKUopJ$oO¤©]�J 0 KMlORqN`X�P=lOJ�X�op� _ 1KMJ�KUTSKMlO_MK��QN`X£KMJ�X�KUL%KMX�]�lO_MR\RqNQPSLON`RElORERqTSltPSTSKMJZ�$�ÈopK�J§T � [x]ZTilO_MRqo�KMJ�X�KML�KMX�]�lO_MR9oO¤�¤¥oOP=�.NQP
NQLOop_M]��TSKUopJ�R
oOPYm%JZo
�i_UN`XZ�ON�KMJ TS�ZN ��PSo 0 _UN`��XZop� lOK�J �QlOJ 0 N N´^���_UopKUTqN`X KMJ#oOP�XZNQPYTqon�´opJ�RqTqP=]��´TYl�voO��]�_�ltTSKUopJ�Tqo$RqTSltPST2�
KUTS� �
% �ZNEª�]�lO_MKMT 1 oO¤©N`lO�=� Rqop_�]ZTSKUopJ£KMRxXZNQTqNQP=� K�JZN`X 0�1 lOJ£NQLtlO_M]�ltTSKMopJ���PSo��´N`X�]ZPSN � % �ZNQPSNQ¤¥oOPSNOal�¦�TSJZN`RSR¨¤·]�J��´TSKUopJCa��´op�.��_UN´^$R=KM��]�_MltTSKUopJ�RQa§oOP¨��P�lO�´TSKM�QlO_�N´^%�vNQP=KM�.N`J2TSR �$KU�p�§T 0 Ni]ZTSKM_�K��QN`X$KMJoOP=X�NQPeTqo o 0 TSlOKMJ TS�ZN!¦�TSJZN`R=RxL|lO_M]�NYPSN-(�N`�´TSKMJZ�.TS��NkRqop_M]ZTSKMopJ�� R�ª2]�lO_MKUT 1O�bdJ¬�QlORqN�lnRqop_M]ZTSKUopJßoO¤�RS] ,$�QKUN`J2T�ª�]�lO_MKMT 1 ��lOR 0 NQN`Jß¤±op]�J�XCaCTS�ZN$lO_M�OoOP=KUTS����TqNQP=�$KMJ�ltTqN`R �

1ETS��NQP��iKMRqNOa%�´NQPSTSlOKMJnK�J�X�KUL%KMX�]�lO_�R�ltPSN!RqN`_UN`�´TqN`XnKMJ�oOP=X�NQP\Tqo.��PSo�X�]��´N
TS��NE�voO��]�_MltTSKUopJ�oO¤?TS�ZNJZN´^%T��ON`JZNQP=ltTSKUopJ � % �ZNQPSN 0�1 Rqop_�]ZTSKUopJ�R�oO¤
��KM�p�ZNQP�¦�TSJZN`RSR�ltPSNn�.oOPSNn_MKMmON`_ 1 Tqo 0 N£�=��opRqN`J �
% ��Ne�ON`JZNQTSKM�
� ltTqNQP=KMlO_�oO¤ÈTS��N
RqN`_UN`�´TqN`X�KMJ�X�KUL�K�X�]�lO_MR �iKM_M_ 0 Ni�.o%X�KU¦�N`X 021 �ON`JZNQTSKM�ioO�vNQP=ltTqoOP=R
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_MKUmON���]ZTSltTSKMopJ oOP PSN`�´op� 0 KMJ�ltTSKMopJ KMJ�oOP=XZNQP Tqo���PSo�X�]��´N$o �CRq��P=K�JZ� TS��ltT�ltPSN£lOX�� KUTqTqN`X TqoTS�ZNY�voO��]�_MltTSKMopJ$oO¤©TS�ZN!JZN´^%T\�ON`J�NQP=ltTSKUopJ � ��]ZTSltTSKUopJn� o�X�KM¦�N`R\TS�ZN��ON`JZoOT 1 �vN!oO¤?opJZN!R=KMJZ�p_UNKMJ�X�KML�KMX�]�lO_Ía��i�ZNQPSN`lOR?PSN`�´op� 0 KMJ�ltTSKUopJk�´op� 0 K�JZN`RCTS�ZN¨�ON`JZoOT 1 �vN`R;oO¤ZT#�\oioOP®�.oOPSN K�J�X�KUL%KMX�]�lO_�R �[\N`RSKMXZN`R TS��KMRQa�Rqop�.N
K�J�X�KUL%KMX�]�lO_�R©� KM�p�§T ��l`LONETS�ZN
����lOJ��´NiTqo PSNQ��_�KM�QltTqNeTS�ZN`� RSN`_ULON`R+�iKMTS�Zop]ZTlOJ 1 X�K �ÈNQPSN`J��´N!KMJ£TS�ZNY�ON`JZoOT 1 �vN �bdJ#TS�ZN�¤±op_�_Uo �iK�JZ�$RqN`�´TSKUopJ�RQaÈl 0 P=KMNQ¤®KMJ2TqPSo%X�]��´TSKUopJ#Tqo . LOop_M]ZTSKUopJ�ltP 1 � TqP=ltTqNQ�pKUN`RQa � N`J�NQTSKM�g
_M�OoOP=KUTS��� R�lOJ�X � N`JZNQTSKM��w9PSoO�OP�lO� � KMJZ��KMRk�pKMLON`J � ux��ltP=lO�´TqNQP=KMRqTSK��QRkKMJ�TS�ZN�K�J�X�KUL%KMX�]�lO_&� RPSNQ��PSN`RSN`J§TSltTSKUopJ;a�RqN`_UN`�´TSKUopJ;a�lOJ�XnTS�ZN!�ON`J�NQTSKM�YoO�vNQP=ltTqoOP=ReltP=NkXZNQTSlOKM_UN`X �
9;:<9;:*) : JLK CNM&O2PRQSCUT��BDFE,+UP D �2P4A �NQSA
�.- J�+0/
1 + * ��+ ��+ � ��	 �,��� �
w9PSo 0 _UN`� Rqop_M]ZTSKMopJ�RnltPSNÕPSNQ��P=N`RqN`J§TqN`X�lOR320��X�KM�.N`J�RSKMopJ�lO_ÍaePSN`lO_���J2]�� 0 NQPSN`X(LON`�´TqoOP=RQa!lO_�RqoPSNQ¤¥NQPSPSN`X TqonlOR
TS��N �2º54`²SÅ`¶©ÊZÄt³dÄ � ²`¶�²´³�µ � 1E¤±TqN`J;aÈTS��NQPSN.KMR
J�o�N`J��´o%X�KMJ���RqTqNQ�ÕJZNQN`XZN`X;avR=KMJ��´Nl¬PSN`lO_��»L|lO_M]�N`X oO��TSKM� K��`ltTSKMopJ ��PSo 0 _MN`� � KU�p�2T 0 Nn�pKULON`J � bdJ TS��K�R �QlORqNOa�TS�ZN �ON`J�oOT 1 �ÈN�KMRKMXZN`J2TSKM�QlO_®TqonTS�ZN.���ZN`J�oOT 1 �ÈN � % �ZN ¦�TSJZN`RSRY�QlOJ 0 N�XZNQTqNQP=�$KMJZN`Xß]�RSKMJ���lOJ62 ��X�KM�.N`J�RSKUopJ�lO_o 0�$ N`�´TSKULONk¤·]�J��´TSKUopJ;a�TS��ltTiKMR�RS]Z���ÈopRSN`X£Tqo 0 N!� KMJ�KM�$K��QN`X$oOP
� l|^%K�� K��QN`X �
/ + %2+ � ����� �
u\opJ�RSK�XZNQP=KMJZ�!RSN`_UN`�´TSKUopJCa%l�X�KMRqTSKMJ��´TSKMopJ KMR\XZP=l �
J 0 NQT#�\NQN`J�TS�ZN
RSo ���QlO_M_UN`X$Ê�ÁË¾2µ��;lOJ�XßÅ�� ��� Ä �µ¿¶·³qÄO¶�² �p¯Í²´µ �bdJ �QlORSN\oO¤�l� 87:9<; "#�#. �  ·lE��_�]�R'��RqTqP=ltTqNQ� 1 "�aOTS�ZN 0 N`RqT:7£KMJ�X�KUL�K�X�]�lO_MRvltPSN�XZNQTqNQP=�$KMJ�KMRqTSK��QlO_M_ 1�=�ZopRSN`Jß¤±PSop��l£RqNQT�oO¤=;ßo �vRq��P=KMJZ��lOJ�X>7 ��ltP=N`J§TSR � % �ZN RSN`_UN`�´TqN`X.7 K�J�X�KUL%KMX�]�lO_�R��´PSN`ltTqN lJZN-�(RqNQT oO¤:;�o �CRq��P=K�JZ� � % �ZNQPSNQ¤¥oOPSNOa2TS��N
RqN`_UN`�´TqN`X£RqNQT¨oO¤?7#PSNQ��PSo�X�]��QKMJZ�YKMJ�X�KUL�K�X�]�lO_MR�� KU�p�2T
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�´opJ2TSlOKMJ 0 oOTS� �ÈKMJ�X�KUL%KMX�]�lO_MR�¤¥PSop��TS��N¨RqNQT©oO¤ ;�o �vRq��P=KMJZ�pR;lOJ�XkKMJ�X�KUL�K�X�]�lO_MR�oO¤ZTS�ZN ¤¥oOP=�.NQP�RqNQToO¤&7 ��ltPSN`J2TSR � % ��KMReRqTqP=ltTqNQ� 1 ]�RqN`RERqTqP=KM�´T
N`_MKUTSKMR=� Tqo���PSN`RqNQPSLON�lO_UPSN`lOX 1 NQLOop_ULON`XÕRSop_M]ZTSKUopJ�R �bh¤ClOJ�X.opJ�_ 1 KU¤ha§ltT\_UN`lORqT&7 0 NQTqTqNQPxRqop_M]ZTSKMopJ�R���l`LON 0 NQN`J �´PSN`ltTqN`XCaZlOJ�KMJ�X�KUL%KMX�]�lO_§KMR PSNQ��_MlO�´N`X �bdJ¬�QlORqN�oO¤�l  87�a�; "#�#. �  ·�´op� �$l ��RqTqP=ltTqNQ� 1 "!opJ�_ 1 TS�ZN 7 0 N`RqT!Rqop_M]ZTSKMopJ�R�op]ZT!oO¤�l RqNQTkoO¤
;�o �CRq��P=KMJ���TS��ltTk��l`LON 0 NQN`J��´PSN`ltTqN`XCa�ltPSN$RqN`_UN`�´TqN`X�Tqo ��PSo%X�]��´N�o �CRq��P=K�JZ� � � KMJ��´N���ltP=N`J§TKMJ�X�KUL%KMX�]�lO_MR�ltPSN#JZoOT��´opJ�RSKMXZNQP=N`XCa TS�ZNQP=N#KMR JZo�N`_MKUTSKMRS� � j�oOP�TS��K�R.RqTqP=ltTqNQ� 1 ;,RS�Zop]�_�X 0 N0 KM�O�ONQPeTS��lOJ 7 �
� ����	 �,�2� �
��]ZTSltTSKUopJ KMRil$L|ltP�KMltTSKUopJ oO�vNQP=ltTqoOPETS��ltTE�=��lOJZ�ON`RETS�ZN��ON`JZop�.N�� R�KMJZ¤¥oOP=� ltTSKMopJnoO¤9l ��ltP=N`J§TKMJ�X�KUL%KMX�]�lO_tlO�Q�´oOP=X�K�JZ�
Tqo�lERS]�KUTSl 0 _MN9��PSo 0 l 0 KM_MKUT 1 X�K�RqTqP=K 0 ]�TSKUopJ � bhJ�.9LOop_�]ZTSKUopJ�ltP 1 � TqP=ltTqNQ�pKUN`R� ]ZTSltTSKUopJ KMRi]�RS]�lO_M_ 1 �vNQPS¤¥oOP=�.N`X 0�1 lOX�X�KMJ�� l$LON`�´TqoOP�oO¤�P=lOJ�X�op� �´op�.�vopJZN`J2TSRi�ON`J�NQP=ltTqN`X¤¥PSop� l J�oOP=� lO_CX�KMRSTqP=K 0 ]ZTSKMopJ �
1YJZN
��PSoO�vNQPST 1 oO¤?lOJ . LOop_M]ZTSKUopJ�ltP 1 � TqP=ltTqNQ� 1 K�R¨RqN`_M¤���lOX�lt��TSKULON 0 N`��l�L�KUoOP � IERSKMJ���Rq�vN`�QKU¦��T 1 �vN`RYoO¤xLtltP=KMltTSKUopJßoO�vNQP=ltTqoOP=R`a©KMJß��ltP=TSKM�Q]�_MltP�TS�ZN$� ]ZTSltTSKUopJ¬oO�ÈNQP�ltTqoOP`a?TS�ZN . LOop_M]ZTSKUopJ�ltP 1gE_U�OoOP=KUTS��� KMREl 0 _UN�Tqo�RSN`_U¤���lOX�lt��T
Tqo£TS�ZN�_Uo%�QlO_?TqoO�vop_UoO� 1 oO¤9TS�ZN � ¶·­È²¿µ�µ�ÁUÄt­ ¼ µQÅ=Ä�Ê�² � � � N`_U¤��lOX�lt��TSltTSKUopJ��QlOJ _UN`lOX#Tqo�l$R=KU�pJ�KU¦��QlOJ2TiKMJ��´PSN`lORqNkKMJ£ÊZ²´³ ���O³�� Ät­�Å¿² � w©NQP=¤±oOP=�$lOJ��´N��.N`lOR=]ZPSN`R��l�LON 0 NQN`J X�NQ¦�JZN`X KMJ�RqNQLONQP=lO_��xl 1 R2 ·[¨N 1 NQP
y`zOz|{ " � fENQ¦�J�KUTSKUopJ�R©�QlOJ�PSNQ¤¥NQP�Tqo!_Uo%�QlO_2��PSoO�OPSN`RSRKMJ£¦�TSJZN`RSRe_MlOJ�X�RS�Qlt�vN�oOP
RqN`ltP=���#Rq��lO�´NOa�oOPe�p_Uo 0 lO_;��PSoO�OPSN`RSRiKMJnRqN`ltP=���#Rq��lO�´N �g RSKM�.��_UN �xl 1 Tqo.PSN`lO_MK&�QNElOJnlOX�lt��TSKULON!��]�TSltTSKUopJ£oO�vNQP=ltTqoOP`a�KMR\Tqo �´opJ2TqPSop_CTS�ZNY� ]ZTSltTSKUopJRqTqP=N`JZ�OTS��� � W;NQT�� 0 N£TS�ZNn��ltPSN`J§T�� R$�ON`JZoOT 1 �vN#lOJ�X�� lOJ 2 ��X�KM�.N`J�RSKUopJ�lO_¨PSN`lO_ �»LtlO_M]ZN`XLON`�´TqoOP.oO¤iK�J�XZNQ�vN`J�XZN`J2TS_ 1 P�lOJ�XZop�*�´op� �ÈopJ�N`J§TSR �ON`JZNQP=ltTqN`X ¤¥PSop� l�JZoOP�� lO_ X�K�RqTqP=K 0 ]�TSKUopJ
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�iKMTS� lk�´opJ�RSTSlOJ§Tx��]�TSltTSKUopJ�RSTqPSN`JZ�OTS�$_MN`lOX�R9Tqo lkRS] 0 ��_MKMJZN`ltP9�´opJ2LONQPS�ON`J��´N�TqokTS��NioO��TSKM� ]��na
�i��KM_UN¨�´opJ2TqPSop_M_�KMJZ�ETS�ZN���]ZTSltTSKMopJ.RqTqPSN`JZ�OTS�._UN`lOX�R�Tqo!lE_�KMJZN`ltP��´opJ§LONQP=�ON`J��´NeTqoYTS�ZNxoO��TSKM� ]�� �u\op�$� l ��RqTqP=ltTqNQ�pKUN`R��iKUTS��op]ZT��´opJ§TqPSop_�_MKMJZ��TS�ZNk� ]ZTSltTSKUopJ#RqTqPSN`JZ�OTS��XZo JZoOTi�´opJ2LONQPS�ON �� o ¤·ltP`aZKUT �\lOR�K��.��_MKM�QKMT9Tqo.��l`LON!KMRSoOTqPSoO��KM�E��]�TSltTSKUopJ�RQa%TS��ltT��.N`lOJ�RxTS��ltT%��KMRxl P=lOJ�XZop�LON`�´TqoOP\�ON`JZNQP=ltTqN`X�lO�Q�´oOP=X�KMJZ��Tqokl���PSo 0 l 0 KM_�KUT 1 X�KMRqTqP=K 0 ]ZTSKUopJ �
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XZN`J�RSKMT 1 ¤·]�J��´TSKUopJ � �
o �\NQLONQP`a�KUT¨K�R JZoOT\]�J��´op� �.opJ$Tqo ��l`LONYRq�vN`�QKU¦���� ]ZTSltTSKUopJ£RqTqPSN`J��OTS�����¤±oOP N`lO�=�$X�KM�.N`J�RSKMopJkoO¤ÈTS�ZN�o 0�$ N`�´T9��ltP=lO� NQTqNQP Rq��lO�´N � g�RqN`_U¤���lOX�lt��TSltTSKUopJ oO¤�TS�ZopRSNeRqTqP=ltTqNQ� 1��ltP=lO�.NQTqNQP�Re�QlOJ 0 N�PSN`lO�=�ZN`X 021 KMJ��Q_M]�X�KMJZ�!TS�ZN`� KMJ�TS�ZNYKMJ�X�KUL%KMX�]�lO_�� R��ON`JZoOT 1 �vN  � ��� �\NQ¤¥N`_y`z � { " � % �ZN`JCaeTS�ZNß�ON`JZoOT 1 �vNÕoO¤�N`lO�=��KMJ�X�KUL%KMX�]�lO_�KMR��´op�.��P�KMRqN`X�oO¤ko 0�$ N`�´T£��ltP=lO�.NQTqNQP�R
� �  � � � �  ��������� ��� "\lOJ�X ²´­ ¼ � �2²Q­ �t¾�µ	�kRqTqP�ltTqNQ� 1 ��ltP=lO�.NQTqNQP=R
� �  �� � ���  �����������
��" �bhT9KMR�lORSRS]�� N`X�TS��ltT � � � ¼ o 0�$ N`�´T���ltP=lO�.NQTqNQP�R�TqN`J�X�Tqo 0 N�lORSRqo%�QKMltTqN`X��iKMTS� � � � ¼ RqTqP=ltTqNQ� 1��ltP=lO�.NQTqNQP�R � bhJ.�QlORqN�oO¤ÈlY��]�TSltTSKUopJCaO¦�P=RST�RSTqP=ltTqNQ� 1 ��ltP=lO�.NQTqNQP=R9ltP=Nx� ]ZTSltTqN`XCa2TS�ZN`J�o 0�$ N`�´T��ltP=lO�.NQTqNQP�RiltPSN!LtltP=KUN`Xn]�RSKMJZ��TS�ZNkJ�N-��RqTqP=ltTqNQ� 1 ��ltP=lO� NQTqNQP=R �bhT�KMR��´op� �.opJ���P�lO�´TSKM�´N�Tqo ��¾Z¶»ÄO¶�²ßTS�ZNß� ]ZTSltTSKUopJ(RqTqPSN`JZ�OTS����ltP=lO� NQTqNQP=R � � 0�1 � ]�_ �TSKU��_ 1 KMJZ�ßKUT��iKMTS� lÕP=lOJ�XZop� L|ltP=K�l 0 _UN�� �iKUTS� lOJ N´^%�vN`�´TqN`XGLtlO_M]ZN �Q_UopRSN Tqo,y � � ��� �\NQ¤¥N`_��PSoO�vopRqN`X TS�ZN ]�RSN oO¤\lßÁ � �O­ �t³�� ÄtÁ�X�KMRqTqP�K 0 ]ZTSKUopJ  � �=� �\NQ¤±N`_ey`z � { " � % ��KMR��QlOJ 0 N�PSN`lO_�K��QN`X
�iKUTS��� �*N´^%���§a �i�ZNQP=N�� ��� 2  ·s��`y "�KMR JZoOP=�$lO_M_ 1 X�KMRqTqP=K 0 ]ZTqN`X � �G�QlOJ 0 N#RSNQN`J�lOR�l_UN`ltP=J�K�JZ�Y��ltP=lO�.NQTqNQP\oOPx_UN`ltP=J�KMJ��YP=ltTqN
TS��ltT¨Rq�vN`�QKU¦�N`R �Zo ��¤¥lORST TS�ZN�.9LOop_M]ZTSKMopJ�ltP 1 � TqP=ltTqNQ� 1KMREl 0 _UNkTqo£lOX�lt��T � � ��� �\NQ¤±N`_&� R
P�]�_UNkRS]��O�ON`RqTSR�Tqo�RSNQT
��� �� �  ¥¤±oOPYlOJßlOJ�lO_ 1 RSKMR
RqNQN  ·[¨N 1 NQP
y`zOzO~ "�" �g(PSNQ¦�J�N`�.N`J§T¨oO¤CTS��KMR¨KMR9Tqo RqNQT�� ��N´^%� ���	��� � a��i�ZNQPSN�� � ��� � 2  ·s��`y "¨KMR �QlO_��Q]�_MltTqN`X�opJ��´N�vNQPxK�J�X�KUL%KMX�]�lO_ZlOJ�X�TS��NQPSNQ¤±oOP=N�]�J�KMª�]ZNe¤¥oOPelO_M_�o 0)$ N`�´Tx��ltP=lO� NQTqNQP=RQa)�i��K�_UN�� � ��� � 2  ·s��`y "\KMRXZNQTqNQP=� K�JZN`X.¤¥oOP N`lO�=��o 0�$ N`�´T ��ltP=lO�.NQTqNQPxlt�plOKMJ � % �ZNQP=N 021 a2TS�ZNQPSNiKMR¨lk�´op� � opJ$�´op�.�vopJZN`J2T¤±oOP�lO_M_©RqTqP=ltTqNQ� 1 ��ltP�lO�.NQTqNQP=R�lOJ�X TS��NQPSN�ltPSN Rq�vN`�QKU¦��YopJ�N`R � � � �QlOJ 0 NkRqNQTETqo ��  �

lOJ�X ���
�QlOJ 0 N!RqNQTeTqo �!  � �

�
bdJ$��P�KMJ��QKU��_MNOa§�´op�.�vopJZN`J2TSR¨oO¤?TS�ZNE� ]ZTSltTSKUopJ�LON`�´TqoOP �(X�o JZoOTxJZNQN`X�Tqo 0 NEKMJ�XZNQ�vN`J�X�N`J§T �

1�JZNE� KU�p�2T TS��KMJ�m oO¤©lk� ltTqP=KU^ oO¤?RqTqP=ltTqNQ� 1 ��ltP=lO�.NQTqNQP=R\TS��ltTxRq�vN`�QKU¦�N`R TS�ZN
P=oOTSltTSKUopJ$¤¥oOP�lO_M_��lOKUP=R!oO¤\l|^%N`RkoO¤xTS�ZN 2 X�K��.N`J�RSKUopJ�lO_®RSN`ltP=�=� Rq��lO�´N � �io
�¨NQLONQP`a�TS�ZN�J2]�� 0 NQPYoO¤�RqTqP=ltTqNQ� 1��ltP=lO�.NQTqNQP�Ri� KU�p�2T��ONQT
K�J§TqP=lO�´TSl 0 _UNY¤±oOP
��KU�p�nX�KM� N`J�RSKUopJ�lO_vRqN`ltP��=�#RS��lO�´N`R �
1 + � �$9 �=� � 	 �,��� �
g PSN`�´op� 0 KMJ�ltTSKMopJ�oO�vNQP=ltTqoOP.�´op� 0 KMJZN`R#"Õ��ltPSN`J2T K�J�X�KUL%KMX�]�lO_�R
Tqoß�´PSN`ltTqN l JZN-� o �vRq��P=KMJZ�
 Í¡%$&"�$ 7 " � . lO���£KMJ�X�KUL%KMX�]�lO_2op]�T\oO¤?TS�ZNERSNQT¨oO¤©TS�ZN 0 N`RqT�7 ��lOR¨TS��NERSlO� N
��P=o 0 l 0 KM_MKMT 1 Tqo0 N!RqN`_UN`�´TqN`X � ��]�_UTSKM��_UN�RqN`_UN`�´TSKUopJ�R
ltPSNY�vopRSRSK 0 _UN �
% �ZN�KMJ2TqNQP=�.N`X�K�ltTqN
PSN`�´op� 0 KMJ�ltTSKUopJ�oO�ÈNQP�ltTqoOPe�´op�.��]ZTqN`R\TS�ZNY�´N`J2TqNQP�oO¤©� lORSR\oO¤©TS�ZN
P=N`lO_ �L|lO_�]ZN`X LON`�´TqoOP=Rx�pKMLON`J 0�1 TS�ZNi��ltPSN`J§TxKMJ�X�KUL�K�X�]�lO_MR � % �ZNiXZop� K�J�lOJ§T oOPxX�KMRS�´PSNQTqNeP=N`�´op� 0 K�J�l �TSKUopJnoO�vNQP=ltTqoOP
P=lOJ�XZop� _ 1 RqN`_UN`�´TSRi��ltP=lO�.NQTqNQP=Ri¤±P=op� TS�ZN'"$��ltPSN`J§TSR  ¥¤±oOP
N`lO�=�#�´o�oOP=X�K�J�ltTqN
" �IEJ�XZNQP��´NQP=TSlOKMJ,lORSR=]��.��TSKUopJ�R.KUT$�QlOJ 0 NQN`JG��PSo�LON`J�TS��ltT�l¬�=�ZopK��´N#oO¤(" � 7�_UN`lOX�R$TqoTS�ZN 0 N`RqT
�vNQPS¤¥oOP=� lOJ��´N  ·[\N 1 NQP�y`zOzOr " � bhJß�QlORqN.oO¤¨TS�ZN.KMJ2TqNQP=�.N`X�KMltTqN PSN`�´op� 0 KMJ�ltTSKMopJCavopJZN� KU�p�2T���ltPSTSKUTSKUopJ�N`lO�=����ltPSN`J§T�LON`�´TqoOP K�J§TqoYl��´op�.�vopJZN`J2T®X�KMPSN`�´TSKMJZ�
TqoYTS�ZN¨�p_Mo 0 lO_�oO��TSKM� ]��nalOJ�Xnl.RqN`�´opJ�Xn�´op� �ÈopJ�N`J§Tx�vNQPS�vN`J�X�KM�Q]�_MltP9Tqo.TS��KMR � u\opJ��´NQP=J�K�JZ�kTS�ZN!�´op� �ÈopJ�N`J§TSRx�vNQPS�vN`J��X�KM�Q]�_�ltP
TqonTS�ZN oO��TSKM� ]��nav��ltP=N`J§TYKMJ�X�KUL�K�X�]�lO_MR���l�LON JZo£��PSNQ¤¥NQPSN`J2TSKMlO_�X�KUPSN`�´TSKUopJ � [x]�K�_MX�KMJZ�
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TS�ZN.�´N`J2TqNQP!oO¤¨�$lORSRQaCTS�ZN.KM�.��lO�´TEoO¤¨TS�ZopRqN �´op�.�vopJZN`J2TSR�TqN`J�X�RETqo X�K�RSlt���vN`ltP � % �ZNQPSNQ¤¥oOPSNOaPSN`�´op� 0 KMJ�ltTSKUopJ��QlOJ 0 N RqNQN`J(lOR�lOJ�oO�vNQP=ltTqoOP£PSNQ��lOKMP=KMJZ��X�NQ¤±N`�´TSKULONß�ON`JZN`R  � � � � � [\N 1 NQP¡tsOsZy " �
9;:<9;:	� :
� AITBA PRQ�� � M��;C;D Q P ?�� �>-�� � /
% 1Yf 1
9;:<9;:�� :
� AITBA PRQ���� DFC � D ����� Q T�� -���� /
% 1Yf 1
9;:<9;:�� : JLK CNM&O2PRQSCUT �2D E�� C��;CIPRQ�� �
% 1Yf 1
����� ��� �8����� � �4% ��! �! U� ! % � � +�
 � *,+
% ��N TS�ZNQoOP 1 oO¤�RqN`_U¤��»oOPS�plOJ�K��`ltTSKMopJ ��lOR 0 NQN`J XZNQLON`_UoO�vN`X 021 �$lOJ 1 RS�QKMN`J§TSKU¦�� ¦�N`_�X�RQatKMJ��Q_M]�X�KMJZ����ZN`� KMRqTqP 1 a®��� 1 RSKM�QRQa 0 KUop_MoO� 1 a�� 1�0 NQP=JZNQTSKM�QR`a®lOJ�X�N`�´opJZop� KM�QR � bdJ¬�ON`JZNQP=lO_»a®TS��N�TqNQP=� ÇÈ²QÁ ���
�t³��§ÄO­�¯��Q¯±­��.Ç �|µ¿¶�²-�BXZN`J�oOTqN`R R 1 RqTqN`� R �iKUTS��TS�ZNil 0 KM_MKUT 1 Tqo�����lOJZ�ON
TS�ZN`KUP9KMJ2TqNQP=J�lO_�RSTqP=]��´TS]ZPSNlOJ�X TS�ZN`KUP�¤·]�J��´TSKUopJnKMJ£P=N`Rq�vopJ�RqNYTqo N´^%TqNQP=J�lO_;�QKMP=�Q]�� RqTSlOJ��´N`R �
% �ZN2. J�� 1 �Q_UoO�vN`X�KMl
oO¤vw � 1 RSK��QlO_ � �QKUN`J��´NelOJ�X % N`�=��JZop_UoO� 1  ·[xlOJ)�`��lt¤;¡tsOsp¡ "��pKULON`R l!RS]����� ltP 1 oO¤xTS�ZN.LtltP=KUNQT 1 oO¤x¤¥N`ltTS]ZPSN`RkTS��ltTk��l�LON 0 NQN`J¬KMXZN`J2TSKU¦�N`XßlOR 0 N`KMJ���T 1 ��KM�QlO_�¤¥oOPk� lOJ 1RqN`_M¤��»oOPS�plOJ�K��`KMJZ�.R 1 RqTqN`� R 3

� N`_U¤��»oOPS�plOJ�K��`KMJ��ßR 1 RqTqN`�$R ltPSN ¼ �t­�Ä � ¯ÍÅQa�­ �O­ � ¼ ²Q¶�²´³���¯±­�¯�µ´¶·¯·Å`a �¿ÊZ²´­�axN´^ZKMRqT �QÄt³
��³�� � ²SÌ`¾%¯±ÁË¯ÍºQ³�¯¥¾�� lOJ�X�Rqop�.NQTSKM�.N`RßN`� ��_Uo 1 Ät¾Z¶ �`Å=ÄO¶»ÄOÁ �O¶·¯ÍÅ�Ä �iÊÈÁ ¯ �¨Å=Äp¶·¯ �t­ � �
" ¾�Å`¶·¾�ÄO¶·¯ �t­Zµ � 1E¤¥TqN`JCa TS��N 1 ltPSNx�=��ltP=lO�´TqNQP�K��QN`X 021 ��¾%ÁË¶·¯ Ê�ÁM²e¶·¯ �$²�� µ´Å�ÄtÁU²´µ\oO¤ZTS��N`KUPKMJ§TqNQP�J�lO_9lOJ�X�} oOP�N´^�TqNQP�J�lO_¨K�J§TqNQP=lO�´TSKMopJ�RQa?TS��N 1 �ÈopR=RqN`RSR!lG6§¯Í²Q³dÄO³dÅ 6 � � �.µ¿¶·³¿¾�Å-�¶·¾�³qÄtÁCÄt­ ¼�# �t³���¾%­�Å�¶·¯ �t­ÈÄtÁ�ÁM²´°O²´Á µilOJ�X TS��N 1 ltP=N
l 0 _UN�Tqo�³q²=ÄpÅ`¶9TqokN´^%TqNQP=J�lO_�K�JZ��]ZTKMJ�Ä�°|ÄO³�¯»²Q¶ � � � � Ä � µ � �#lOJ 1 RqN`_U¤��»oOPS�plOJ�K&�`KMJZ�#R 1 RqTqN`� R�ltPSN#­ �t­ �d¶�²´ÁM²��tÁ�� �O¯ÍÅ=ÄOÁ aK � N � TS�ZN 1 XZo JZoOTk��l�LON$lnRq�vN`�QKU¦�� ��]�PS�vopRqN�N´^Z�´NQ��T�TS�ZN`KUPYo �
JÕN´^%K�RqTqN`J��´N � gERl �´opJ�RqN`ª2]�N`J��´NOa�µQ²QÁ ��� �.ÄO¯±­�¶�²Q­�Ät­�Å¿² K�R lOR�KM� �ÈoOP=TSlOJ§T ¤¥]�J��´TSKUopJ oO¤i� lOJ 1 RqN`_U¤��oOPS�plOJ�K��`KMJ���R 1 RqTqN`� R � � opRqT oO¤�TS�ZN`RqN£R 1 RqTqN`� R ltPSN Å�� �
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��ltPSTSKM�Q]�_MltP\o �CRqNQT�lOJ�XTS�ZPSN`RS��op_MXÕLtlO_M]ZN`R!oO¤xN`lO��� RSN`J�RqoOP�lOJ�X¬lO�´TS]�ltTqoOP`a9lOJ�X�TS�ZN$lO�.op]�J§T�oO¤xJ�opKMRqN TS��ltT l��ÈN`�´TSRRqN`J�RqoOP�R
lOJ�X�lO�´TS]�ltTqoOP=R�ltTiN`lO��� TSKM�.N�RSTqNQ� � 1E¤��´op]ZP=RqNOa�TS�ZN�]�_UTSKM� ltTqN!�OoplO_�KMReTqo��ON`JZNQP�ltTqN�ON`JZoOT 1 �vN`R�TS��ltT��vNQPS¤±oOP�� �\N`_M_2]�J�XZNQP?NQLONQP 1 �voOTqN`J§TSK�lO_2�´opJ�X�KUTSKUopJ � �io
�¨NQLONQP`a2TS�ZNxJ2]�� 0 NQP?oO¤X�K��vNQPSN`J2Te�´opJ�X�KUTSKUopJ�R\K�R�]�J��´op]�J2TSl 0 _UNOaZlOJ�XnX�]�P=KMJZ� NQLOop_M]ZTSKUopJ£TS��N!Rqop_M]ZTSKUopJ�R\ltP=NYNQL|lO_M]�ltTqN`X]�RSKMJ�� $ ]�RqTel$RSlO�.��_UN�oO¤9r.X�K �ÈNQPSN`J2T��´opJ�X�KUTSKMopJ�Rx�vNQPe�ON`JZNQP=ltTSKUopJ �j�KU�p]ZPSN�¡ � ¢ X�KMRq��_�l 1 R�TS�ZN
X�NQLON`_UoO���.N`J2T¨oO¤?TS�ZN 0 N`RqT\lOJ�X�l�LONQP=lt�ONY¦�TSJZN`R=R ¤¥oOP\�´NQP=TSlOKMJ�RSNQTSRoO¤�KMJ�X�KUL%KMX�]�lO_MR�o�LONQP�lO_M_�yQs$NQLOop_M]ZTSKUopJ�ltP 1 P=]�J�R 3

( % �ZN 0 _MlO�=m 0 o`^%N`R$�´oOP=PSN`Rq�vopJ�X Tqo¬TS�ZN#o 0 RqNQPSLON`X ¦�TSJZN`RSR.LtlO_M]ZN`R.oO¤ETS�ZN 0 N`RqT.P�ltTqN`XK�J�X�KUL%KMX�]�lO_�Ri¤¥oOP�NQLONQP 1 �voO��]�_MltTSKMopJ � . lO��� 0 o�^ �´o�LONQP=R.l��vNQP=KUo%XÕoO¤
r#�ON`JZNQP=ltTSKUopJ�R �gER�X�KMRS�Q]�R=RqN`XGKMJ � N`�´TSKUopJ�¡ � ¢ � ¡�a
TS�ZN`RqN ¦�TSJZN`RSR$L|lO_�]ZN`R TqN`J�X�Tqo o�LONQP��»N`RqTSK�� ltTqNßTS�ZN�´oOP=PSN`Rq�vopJ�X�KMJ�� KMJ�X�KUL%KMX�]�lO_MR �

¢ts



� 
���
 	 �	�U� � ���

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

0

2

4

6

8

10

12

14

Transport Quality of Parent Individuals of Generation 150
 2 s−bots, mass of prey: 500 grams
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( % �ZN��i��KUTqN 0 o�^�N`Rx�´oOPSP=N`Rq�vopJ�X$Tqo TS�ZN�l`LONQP=lt�ONk¦�TSJZN`RSR¨L|lO_�]ZN`R oO¤?TS�ZN�N`J§TSKUP=Ni�voO��]�_MltT'�KUopJ �
( % �ZN$l�LONQP=lt�ON£¦�TSJZN`RSRkL|lO_M]�N`RYoO¤�TS�ZN 7G��ltPSN`J§T KMJ�X�KML�KMX�]�lO_MReoO¤xN`lO��� �voO��]�_MltTSKUopJÕltPSNKM_M_M]�RSTqP=ltTqN`X 021 TS�ZN.�OP=l 1ß0 o`^%N`R � w�ltPSN`J§T�KMJ�X�KUL%KMX�]�lO_MR��ONQT!PSN��»NQLtlO_M]�ltTqN`X�KMJ TS�ZN RS] 0 �RqN`ª2]�N`J§T �ON`J�NQP=ltTSKUopJ  ¥¤¥oOP PSN`lORSopJ�R RqNQN � N`�´TSKUopJ,¡ � ¢ � ¡ " � �iNQPSNOa\TS�ZN#l�LONQP=lt�ON ¦�TSJZN`RSRL|lO_M]�N�oO¤
TS�ZN���ltPSN`J§T.KMJ�X�KUL%KMX�]�lO_MR�KMR��´op�.��]ZTqN`X 0 lORqN`X opJ TS�ZN�RSNQT oO¤
PSN��»NQLtlO_M]�ltTqN`X¦�TSJZN`RSR�LtlO_M]ZN`R � g
_MTS�Zop]Z�p�£TS�ZNkl�LONQP=lt�ON ¦�TSJZN`RSR�oO¤®TS�ZN!P=N��»NQL|lO_M]�ltTqN`X ��ltPSN`J2TiKMJ�X�KUL%KMX��]�lO_MR�� l 1 (�]��´TS]�ltTqNOaCTS�ZNQPSN.KMR�JZonR 1 RqTqN`� ltTSKM� o�LONQP��»N`RqTSKM� ltTSKUopJ��QlO]�RqN`X 0�1 ��PSNQL%KUop]�R¦�TSJZN`RSR�N`RSTSKM� ltTSKUopJ�R`a§RSKMJ��´N�TS��NePSN��»NQLtlO_M]�ltTSKUopJ.TSltmON`R¨��_MlO�´Nelt¤¥TqNQP¨RSN`_UN`�´TSKUopJ$K�R�lt����_MKUN`X �
W?o2oOm%KMJZ� ltT�j�KU�p]ZPSN ¡ � ¢¬opJZN �QlOJ,RqNQN TS��ltTQaeKMJ,lO_M_e�QlORqN`RQaiTS�ZN ¦�TSJZN`R=R LtlO_M]ZN`R TqN`J�XGTqoKMJ��´PSN`lORqN � * KUTS��KMJGTS�ZN ¦�P=RST�~ts �ON`JZNQP=ltTSKUopJ�RQaeoO¤¥TqN`JCaiTS�ZN ��ltPSN`J2T£KMJ�X�KUL%KMX�]�lO_MR N´^%��K 0 KUT$l� ]��=����KU�p�ZNQP�¦�TSJZN`RSR�KMJnl�LONQP=lt�ON�TS��lOJ TS�ZNYN`J2TSKUPSNY�voO��]�_�ltTSKUopJ£oO¤®K�J�X�KUL%KMX�]�lO_�R �� KMJ��´N!TS�ZN�¦�TSJZN`RSRiL|lO_�]ZN`RiltPSN �´op�.��]ZTqN`X�]�RSKMJ�� l �\N`KU�p�§TqN`X l`LONQP�lt�ONOa;KUTiKMR
��ltP=X Tqo�N`RqTSK �� ltTqN$TS�ZN ltTqTSlOKMJZN`X ª2]�lO_�KUT 1 _UNQLON`_�oOPkRqTSlOJ�X�ltP=XÕXZNQL%KMltTSKUopJ � �#oOPSNQo�LONQP�a©TS�ZN.¦�TSJZN`RSRYLtlO_M]ZN`RltPSN�l��vN`�´TqN`X 021 JZopK�RqN � b T�� R\JZoOT\o 0 L%KUop]�R �i��ltT\ª2]�lO_�KUT 1 _UNQLON`_È��lOR 0 NQN`J�PSN`lO���ZN`X£lOJ�X �
��KM�=�KMJ�X�KUL%KMX�]�lO_MR¨�QlOJ 0 N!�´opJ�RSKMX�NQPSN`X�º=²´µ¿¶ �
% �ZNERSNQT¨oO¤;TS��N 7 ��¡tsk��ltP=N`J§T�KMJ�X�KUL�K�X�]�lO_MR®oO¤?l ¦�J�lO_��ON`JZNQP=ltTSKUopJn�´op� ��P=KMRqN`R\lO_M_��ON`JZNQTSKM�� ltTqNQP�KMlO_iTS��ltT �\op]�_MX 0 N�N´^���_UopKUTqN`X�KMJ,RS] 0 RqN`ª�]ZN`J§T��ON`JZNQP=ltTSKUopJ�R�KMJ��QlORqNßTS�ZN NQLOop_M]ZTSKUopJ

�\op]�_MX 0 Ne�´opJ2TSKMJ�]ZN`X � % �ZNQPSNQ¤¥oOPSNOa§TS��N 7 0 N`RqT9KMJ�X�KML�KMX�]�lO_MR;oO¤vTS�ZNi¦�J�lO_%�ON`JZNQP=ltTSKMopJ oO¤ClO_M_CyQs
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Transport Quality of Best Individuals
2 s−bots, mass of prey: 500 grams
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NQLOop_M]ZTSKUopJ�ltP 1 P=]�J�RiltPSN �vopRqT'�»NQL|lO_�]�ltTqN`X opJ l�RSlO�.��_UNkoO¤¨rtsOs£X�K �ÈNQPSN`J2TiTqN`RSTSR � w©NQP=¤±oOP=�$KMJZ�TS��KMR��vopRqT'�»NQLtlO_M]�ltTSKMopJCa�KUTi��lOR 0 NQN`Jno 0 RqNQP=LON`X TS��ltT
��ltPSN`J2TiKMJ�X�KML�KMX�]�lO_MR¨oO¤®TS��N!¦�J�lO_C�ON`J�NQP��ltTSKUopJ£oO¤?TS��N�R=lO�.N�NQLOop_M]ZTSKUopJ�ltP 1 P=]�J�N´^Z��K 0 KUT\l�ª2]�KMTqN�R=KM� KM_MltP¨�vNQPS¤±oOP�� lOJ��´N -%opJZN�N´^%lO� ��_UNKMRx��PSo L�K�XZN`X 021 j�KU�p]ZPSN!¡ � { � % �ZNQPSNQ¤¥oOPSNOaZ¤±o%�Q]�R�KMRx�pKMLON`JnopJ£T#�\o T 1 �vN`R�oO¤�KMJ�X�KUL%KMX�]�lO_MR�¤¥PSop�N`lO�=��NQLOop_M]ZTSKUopJ�ltP 1 P=]�J TS��ltT$ltP=N#�´opJ�RSKMX�NQPSN`X º=²´µ¿¶ 3 TS�ZN#opJZN0�iKUTS�GTS�ZN#��KU�p��N`RqT l`LONQP=lt�ON�vNQPS¤±oOP�� lOJ��´N  ¥T 1 �vN�y "�a%lOJ�X.TS�ZNiopJZN2�iKUTS��TS��Ni_Uo �\N`RqT¨o 0 RqNQPSLON`X�RqTSlOJ�X�ltP=X$XZNQL�K�ltTSKUopJ  ¥T 1 �vN¡ " � [\oOTS��T 1 �ÈN`R\oO¤?K�J�X�KUL%KMX�]�lO_�R®ltP=N
�vopRqT'�»NQLtlO_M]�ltTqN`X�¤¥oOP\l RqN`�´opJ�X�TSKM�.NOa�opJ�lkP=lOJ�XZop�na 0 ]ZT¦Z^%N`X�RqNQT\oO¤9y�� sOsOs TqN`RqTSR � bdJ$j�KU�p]�PSNE¡ � { TS�ZN
K�J�X�KUL%KMX�]�lO_��iKMTS� TS�ZNE��KU�p�ZN`RqT\l`LONQP=lt�ON!K�R9N`ª�]�lO_TqoÕTS�ZNnopJZN �iKUTS� TS�ZN _Mo �\N`RqT.o 0 RqNQPSLON`X RSTSlOJ�X�ltP=X XZNQL%KMltTSKUopJ � b T.KMR�TS��N£K�J�X�KUL%KMX�]�lO_+�iKUTS�KMJ�XZN´^ßyQs �
j�KU�p]ZPSNk¡ � r$RS�Zo
�iRel 0 o`^���lOJ�X�� �
��KMRqmONQP���_MoOT���PSN`RqN`J2TSKMJZ�.TS�ZNYo 0 RqNQPSLON`X#ª�]�lO_MKMT 1 oO¤©TqP=lOJ�R'��voOPSTkKMJÕTS��N�y�� sOsOs TqN`RqTSR�¤±oOP 0 oOTS��T 1 �vN`R!oO¤ 0 N`RqTkKMJ�X�KUL%KMX�]�lO_MR
¤¥oOP�lO_M_ NQLOop_M]ZTSKUopJ�ltP 1 P�]�J�R �

% �ZNY¦�P�RqT�¦�LON!Rqop_M]�TSKUopJ�R�X�KMRS��_Ml 1 N`Xn�$ltmON�lOJnN`RSRSN`J§TSKMlO_?]�RqNYoO¤�TS�ZNY�OP=KU���ÈNQPxN`_UN`� N`J§T �
gE�Q�´oOP=X�KMJZ� Tqo�. ª�]�ltTSKUopJ£¡ � ¢�aZTS�ZN�ª2]�lO_�KUT 1 �.N`lOR=]ZPSN � � oO¤;TqP 1 ��KMREy:9  � 9 ! � � "�� � � lOJ�XTS�ZNQPSNQ¤¥oOPSNYltT�_UN`lORqT�yEK�J��QlORqN�TS�ZNE��PSN 1 o 0�$ N`�´T���lOR 0 NQN`J£�.o�LON`XCa�lOJ�X � � ��
 s��`y
�;oOTS�ZNQP��
KMRqN �W;o�oOm�K�JZ� ltT.j�KU�p]ZP=N�¡ � r�a¨KMT��QlOJ 0 N�RqNQN`J TS��ltT�TS�ZN£��P=N 1 ��lOR 0 NQN`J �.o LON`XGKMJ�lO_��.opRqT.lO_M_�QlORqN`RQa�RSKMJ��´N lO_M�.opRqT!lO_M_9o 0 RqNQPSLON`X ª2]�lO_�KUT 1 �.N`lORS]ZP=N`R!ltPSN�K�JßTS�ZN P=lOJZ�ON�¡£Tqo y`r � bhJ¬�QlORSN
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��� �,¡�a2TS�ZNeX�KMRqTSlOJ��´N � ��TS�ZN���PSN 1 ��lOR 0 NQN`J.� o�LON`X$K�R�ltT _UN`lORqT  ���*6 ¡ "  O� bhJ.�QlORSNeoO¤ � � ��yta� � KMR 0 KU�O�ONQP!TS��lOJ  � � 6 ¡ "4 � gERSRS]�� KMJZ�nTS�ZN��\oOP=RqT �QlORqN ¤¥oOPkTS�ZN�X�KMRqTSlOJ��´N � o�LON`XCa�TS��ltTKMR`a�l �vNQPS¤¥N`�´T\�Q_M]�RqTqNQP=KMJZ��L|lO_�]ZN
oO¤ � � ��yta�RSop�.N�N´^%lO�.��_UN`R\¤±oOPx��lOKUP�R oO¤?� o�LON`X X�K�RqTSlOJ��´N�� �lOJ�X TS�ZN!�´oOPSPSN`Rq�vopJ�X�KMJZ�.ª2]�lO_MKUT 1 oO¤�TqP=lOJ�Rq�voOPST � � ltPSN!�pKULON`J�KMJ£TS�ZNY¤¥op_M_Uo
�iKMJZ��TSl 0 _UN 3

� � y ¢ { r ~ � B z yQs yOy y`¡ y`¢ y´{� � s y { z y`~ ¡Or ¢O~ {§z ~|{ B%y yQsOs y`¡%y y´{O{
bdJ��QlORqN�T#�\o!R'� 0 oOTSR�ltPSNx��_MlO�´N`X�JZN´^%T�Tqo�TS�ZNx��PSN 1 aO¤¥oOP=� KMJ��ElE��]�_�_MKMJZ�i����lOKMJ�lOJ�X�lt����_ 1 KMJ��TS�ZN�� l|^%K���]�� RS�ÈNQN`X Tqo TS�ZN �i�ZNQN`_�RQaZTS�ZN!X�KMRSTSlOJ��´N!TS�ZNYo 0�$ N`�´Ti�QlOJ 0 N!� o�LON`X0�
KUTS��KMJ�TS�ZNRSK���]�_�ltTSKUopJnTSKM�.N�oO¤ ¡ts�RSN`�´opJ�X�RiK�RiltPSop]�J�X�y´{§z � ~|{9�Q� � % ��KMR
�´oOPSPSN`Rq�vopJ�X�R�Tqo�l$TqP=lOJ�Rq�voOPSTª�]�lO_MKUT 1 oO¤9lt����PSo�^ � y´{ � ¡O¢ � g/��]�RS��KMJZ�.����lOKMJ�oO¤®T
�¨o£R'� 0 oOTSR
N´^%��K 0 KUTSR�lOJ�N`ª2]�lO_?TqP=lOJ�Rq�voOPSTª�]�lO_MKUT 1O� f�]ZP=K�JZ��TS�ZN`RqN\�.N`lORS]ZPSN`� N`J§TSRQatJZoiJ�opKMRqN�¤·]�J��´TSKUopJ!��lOR 0 NQN`J!lt����_�KUN`X�TqoiTS�ZN �i�ZNQN`_MR �bh¤®J�opKMRqN!KMR�JZoOT
X�KMRS�QltP=X�N`XCa%TS�ZN �i�ZNQN`_�� RiRq�vNQN`XnKMR/(�]��´TS]�ltTSKMJZ�.ltPSop]�J�X TS�ZN!XZN`RSKUP=N`XnRqNQTqTSKMJZ�Za_UN`lOX�KMJZ�ßTqo�RSKM�$KM_MltP��vNQPS¤±oOP�� lOJ��´N`R.¤¥oOP$lß��]�_�_MKMJZ� �=��lOKMJ;a\lOJ�X,_Uo �\NQP �vNQPS¤¥oOP=� lOJ��´N`R.¤¥oOP$l��]�RS��KMJZ���=��lOKMJ �
�
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�iKMJZ�Za%TS�ZNko 0 TSlOKMJZN`X 0 N`��l�L�KMoOP=R�ltPSN 0 P�KUN-( 1 XZN`R=�´P=K 0 N`X �
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% ��NiNQLOop_M]ZTSKMopJ�ltP 1 P=]�J�R ��l�LON
�ON`JZNQP�ltTqN`X�l�LtltP=KUNQT 1 oO¤;��KU�p� �vNQPS¤¥oOP=� K�JZ�!Rqop_M]ZTSKMopJ�R � bhJ��QlORqNoO¤ÈTS�ZNirYRqop_�]ZTSKUopJ�R®opJ.TS�ZNe_MNQ¤±T9RSK�XZNxoO¤Èj�KU�p]ZP=N�¡ � rYTS�ZNe�OP=KU���ÈNQP®N`_UN`�.N`J2T KMR�lOJ N`RSRqN`J2TSKMlO_%��ltPST

¢O¢



������� ������� 
 ��� ��� �*� � 
 � � �[� ����� ��� � ������� � �G� �/� � � ����� ��� 
 � �	� ���/� ��� � �#� ����� � � � � ����� � �'� � ���

1 2 3 4 5 6 7 8 9 10

0

5

10

15

Transport Quality & Scalability
5 s−bots, mass of prey: 1,250 grams
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oO¤9TS�ZN TqP=lOJ�Rq�voOPSTERqTqP=ltTqNQ� 1O� % �ZN��vNQPS¤±oOP�� lOJ��´N`R
oO¤9TS�ZN`RqN�Rqop_M]ZTSKMopJ�RiltPSN��.oOPSN�(�]��´TS]�ltTSKMJZ�TS��lOJnTS�ZNk�ÈNQP=¤±oOP=�$lOJ��´N`R�oO¤�Rqop_M]ZTSKUopJ�R�JZoOTePSN`_ 1 KMJZ� opJ TS��NY�OP=KU���vNQPxN`_UN`�.N`J2T �
� op�.NYRqop_�]ZTSKUopJ�R¨_UNQTxTS�ZNER�� 0 oOTSR�X�P=KULONi¤¥oOP��xltP=X£KMJ�oOP=XZNQPxTqo���]�RS��TS�ZNE��PSN 1O� bdJ�TS��KMR¨�QlORSNOaTS�ZN!�OP=KM���vNQP�N`_UN`�.N`J2T
KMRe]�RqN`XnTqo$N`RSTSl 0 _MKMRS�nl$�´opJ�JZN`�´TSKUopJ�lOJ�X#Rqop� NQTSKM�.N`ReNQLON`J l.��]�RS��KMJZ��=��lOK�J oO¤ ¡ R�� 0 oOTSR
�.o�L%KMJZ��_MKUmON!l�RSJ�ltmON�KMR�¤¥oOP=�.N`X � 1ETS�ZNQPERqop_M]ZTSKMopJ�Re_UNQTeTS��N�R'� 0 oOTSRiX�P=KULON0 lO�Sm��xltP=X�R � bdJ�TS��KMR\�QlORqNOa%TS�ZNYR'� 0 oOT�� R¨TqoOP�Rqo K�R¨KMJ�X�KUP=N`�´T¨�´opJ2TSlO�´T2�iKUTS�$TS�ZN
��PSN 1 aZRSKMJ��´N
TS�ZN�OP=KU���vNQP�N`_UN`�.N`J2T9KMR��ZN`lOX�KMJZ�YKMJ�TS�ZN�oOTS�ZNQP¨X�KUPSN`�´TSKUopJ � bdJ�opJZNi�QlORqNOa�Rqop_M]ZTSKUopJ�R©NQLON`J��´op� 0 KMJZN0 oOTS�#RqTqP=ltTqNQ�pKMN`R 3\R�� 0 oOTSR
� l 1 ��]�RS�£TS�ZN���PSN 1 XZP=KUL%KMJZ�.KMJ 0 oOTS�noOP�KUN`J§TSltTSKMopJ�R � �iopJZN�oO¤�TS�ZN0 N`RqTeRqop_M]ZTSKMopJ�RxN´^���_UopKUTSRx�OP=KU����KMJZ��KMJ£oOP=XZNQPiTqo ��]�_M_ÈTS�ZNk��PSN 1O�
IERS]�lO_M_ 1 a�R'� 0 oOTSR�oOP 0 KUT�ltPSop]�J�X,TS�ZN#��P=N 1 ]�J§TSK�_�TS�ZN 1 �vNQP=�´N`KULON l �´NQPSTSlOK�J�X�KMPSN`�´TSKUopJ oO¤_MKU�p�2T � % �ZN`J TS�ZN 1 RqTSltPSTeTqP 1 KMJZ�.Tqo��.o�LON�TS�ZN!��PSN 1O� bhJ#�.opRqTiRqop_�]ZTSKUopJ�RxTS�ZNk��PSN 1 KMR��.o�LON`XTqo �xltP=X�R�TS��N�_�KU�p�§TQa%oOPeKMJ�TS�ZN�oO���vopRSKMTqNEX�KMPSN`�´TSKUopJ � bdJ�opJ�NENQLOop_�]ZTSKUopJ�ltP 1 P=]�JCa%Rqop_M]�TSKUopJ�R\_UNQT�.o�LON$TS�ZN���PSN 1 �vNQPS�vN`J�X�K��Q]�_MltP�TqonTS�ZN.X�KUP=N`�´TSKUopJ#oO¤\_MKU�p�2T
�vNQP=�´N`KMLON`XCaCTS�ZNQPSNQ¤¥oOPSNOaCTS�ZN���PSN 1�QKUP=�Q]�KMTSR�ltPSop]�J�X�TS�ZN 0 N`lO�´opJ �+* KUTS��K�J�TS��N!RS�ZoOPST�RSKM� ]�_MltTSKMopJ��vNQP=KMo�XCa�TS��KMR 0 N`��l�L�KMoOPxK�R�JZoOT��]�J�K�RS�ZN`X �
% �ZNeª�]ZN`RqTSKMopJ.ltP=KMRqN`R �
�ZNQTS�ZNQP�TS�ZN 0 N`��l�L�KMoOP=R�ltPSNeRS�QlO_Ml 0 _UNOa§K � N � a�ltPSN�NQLOop_ULON`X$K�J�X�KUL%KMX�]�lO_�Rl 0 _UNYTqo$�´o�oO�vNQP=ltTqN�K�J£TqP=lOJ�Rq�voOPSTxoO¤�l �ZN`l�L�KUNQPi��PSN 1 ]�RSKMJZ�.l._MltP=�ONQPi�OPSop]Z� R=K��QN��
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K�J�X�KUL%KMX�]�lO_ �iKUTS� 0 N`RST l`LONQP=lt�ON��vNQPS¤¥oOP=� lOJ��´N
KMR�NQLtlO_M]�ltTqN`X]�R=KMJZ�nln��PSN 1 oO¤x� lORSR$y�� ¡Orts��ÕlOJ�X�l£�OPSop]Z�¬oO¤ernR'� 0 oOTSR � bdJ¬�.opRSTk�QlORqN`RQa®TS�ZN.N´^Z��K 0 KUTqN`X�vNQPS¤¥oOP=� lOJ��´N KMR��¨N`ltm � �El`L%KMJZ�nr�R'� 0 oOTSREltP=op]�J�X#l���P=N 1 oO¤9RSlO�.N.RSK��QN RqNQN`� RETqo�K�J��´PSN`lORqNTS�ZN KMJ2TqNQP���KMJ�X�KML�KMX�]�lO_��´op� �ÈNQTSKMTSKUopJn¤¥oOP
TS�ZN�_MKM� KUTqN`XnRS��lO�´N�KMJ �i��KM���nTS�ZN XZN`RSKUPSN`X#X�KUPSN`�´TSKUopJoO¤�_MKU�p�2T�KMR��vNQP=�´N`KULON`X �
�
o �\NQLONQP`a\KMJ��QlORqN£TS�ZN��vNQP=KM�.NQTqNQP oO¤eTS�ZN���PSN 1 K�Rk� ]�_UTSKU��_�KUN`X 0�1 TS�ZN�R=lO�.N�¤·lO�´TqoOP.TS�ZNJ�]�� 0 NQPEoO¤¨R�� 0 oOTSR�KMR�KMJ��´PSN`lORqN`XCavlO_M_�Rqop_M]ZTSKMopJ�R
ltP=N l 0 _MN�Tqo �.o LON.TS�ZN ��PSN 1 a;lOJ�X�TS�ZN�opJZN`RJZoOTiPSN`_ 1 KMJZ��opJnTS�ZNY�OP=KM���vNQP�N´^%��K 0 KUTxlOJ lO�Q�´NQ��TSl 0 _UN��vNQPS¤±oOP�� lOJ��´N  ·RqNQN�j�KU�p]�PSNk¡ � ~ " �
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bdJßTS��KMRY����lt��TqNQP �\N lOX�XZP=N`RSRqN`XßTS�ZN.��P=o 0 _UN`��Tqo#�´opJ2TqPSop_9ln�OPSop]��¬�´op�.�vopRqN`XÕoO¤�¡£RSKM�.��_MNR'� 0 oOTSR¨Tqo��´o�oO�vNQP=ltTqN
Tqo TqP=lOJ�RS�ÈoOP=T lOR ¤·ltP¨lOR¨�vopRSRSK 0 _UNelk�ZN`l�L 1 ��PSN 1 oO¤;Rq�vN`�QKU¦���RS��lt�ÈNOa�RSK��QNlOJ�X � lORSR �iKUTS��KMJÕl ¦Z^%N`X TSKM�.N$�vNQP=KMo�XÕKMJ2Tqo�lOJ ltP 0 KMTqP=ltP 1 X�KUPSN`�´TSKMopJ � % �ZN ��PSN 1 �QlOJ�JZoOT0 N!�.o LON`X �iKMTS�Zop]ZT��´o2oO�vNQP=ltTSKMLON 0 N`��l`L%KUoOP � % �ZNQPSN!KMReJ�o N´^���_MKM�QKUT��´op� � ]�J�KM�QltTSKMopJ lO�.opJZ�R'� 0 oOTSR � �#oOPSNQo�LONQP�a®TS��N R'� 0 oOTSRYltPSN$JZoOT!l 0 _MN Tqo�RqN`J�RqN.N`lO���¬oOTS�ZNQP � % ��N �´op� ��]�J�KM�QltTSKUopJRqTqP�]��´TS]ZPSN!KMR�_�KM� KUTqN`X£Tqo ¯¥­�¶�²Q³dÄpÅ�¶·¯ �O­Zµk°�¯ÍÄ�¶76%².²´­�°�¯¥³'�t­ � ²Q­�¶ �bdJ£lO_M_�oO¤?TS�ZN.yQs NQLOop_M]ZTSKUopJ�R¨TS��ltTx��l`LON 0 NQN`J£�QltPSP=KUN`X�op]ZTQa��´opJ2TqPSop_M_UNQP=R\N´^Z��K 0 KMTSKMJZ�klOJ£lO����´NQ��TSl 0 _UNe�vNQPS¤¥oOP=� lOJ��´Ne]�J�XZNQP9�.opRqT�oO¤vTS�ZNeTqN`RSTqN`X#y�� sOsOs �´opJ�X�KUTSKUopJ�R®��l`LON 0 NQN`J.�ON`J�NQP=ltTqN`X �bdJß��lO_U¤�oO¤ TS��N P�]�J�RE�´opJ§TqPSop_�_UNQP=REPSN`lO�=�Õ��KU�p� �ÈNQP=¤±oOP=�$lOJ��´N _MNQLON`_MR��i��KM_UN���l`L%KMJZ�£ª2]�KUTqN _Mo ��vNQPS¤¥oOP=� lOJ��´N (�]��´TS]�ltTSKUopJ�R � �#oOPSNQo LONQP`a�� lOJ 1 Rqop_M]ZTSKUopJ�R��QlOJ 0 N�lt����_MKUN`X�Tqo _MltPS�ONQPi�OPSop]Z��RTqo��.o�LONE��PSN 1 KMTqN`� R9oO¤ 0 KU�O�ONQP¨RSK&�QN
lOJ�X�� lORSR � bdJ �ON`JZNQP�lO_Ía2TS��N
�´opJ2TqPSop_M_UNQP=R��§�vNQPS¤¥oOP=� lOJ��´N`RltPSN�LONQP 1 RqN`J�R=KUTSKULON �iKUTS� PSN`Rq�vN`�´TeTqo�TS�ZNkRSK��QNkoO¤���PSN 1O� j�]ZPSTS�ZNQP
opJCa �\Nko 0 RqNQPSLON`X TS��ltTiTS�ZN�vNQPS¤¥oOP=� lOJ��´N`RkoO¤�TS�ZopRqN�Rqop_M]ZTSKUopJ�RYTS��ltT��$ltmON�N`RSRSN`J§TSKMlO_¨]�RqN�oO¤\TS��N$�OP=KU���ÈNQPkN`_UN`�.N`J2T�ltPSN�.oOP=N (�]��´TS]�ltTSK�JZ��TS��lOJnTS�ZN!�vNQPS¤¥oOP=� lOJ��´N`R�oO¤©oOTS��NQPiopJZN`R �� op�.N�Rqop_�]ZTSKUopJ�R��vNQPS¤¥oOP=� ª2]�KMTqN!PSo 0 ]�RSTS_ 1 �
KUTS�nPSN`Rq�vN`�´T
Tqo�LtltP=KUop]�Rim�K�J�X�RxoO¤9JZopKMRSN��´opJ���´NQP=J�KMJZ� TS�ZN�RqN`J�RqoOP=RElOJ�X lO�´TS]�ltTqoOP=R�XZNQL�K��´N`R � �io
�¨NQLONQP`aCRSK�J��´N!opJ�_ 1 T
�¨o£R'� 0 oOTSRiltPSN l`LtlOKM_ �l 0 _MNOaZTS�ZNkR 1 RqTqN`� �QlOJ�J�oOTi�´op�.��_UNQTqNkTS�ZN!TSlORqmnKU¤©opJZN!oO¤®TS�ZN`� ¤·lOKM_MR �

¢Or



¢O~



������� ��������	

��� ��� � �D��� ������� ��� � ��� � � 	 � � �	
0� ��� � 
���� � ����� � ��

� ��� 
 � ��� � 
 
 �$� � 


bdJ TS�ZNn��P=NQL�KUop]�R.�=��lt��TqNQP �¨N ��l`LON�RSNQN`J TS��ltT �\N#�QlOJ NQLOop_ULON JZN`]ZP=lO_�J�NQT#�\oOPSm�R�l 0 _UN£Tqo�´opJ2TqPSop_�lnRS� lO_�_?�OPSop]��ÕoO¤ T#�\o R'� 0 oOTSRYKMJ�oOP=XZNQPYTqon�.o LON$l���PSN 1 oO¤\Rq�vN`�QKU¦�� RS��lt�vNOaC� lORSRlOJ�X RSK��QN�lORk¤·ltP�lORk�vopRSRSK 0 _UN KMJ2Tqo�lOJ ltP 0 KUTqP�ltP 1 X�KUPSN`�´TSKUopJ � % �ZN$NQLOop_ULON`X �´opJ2TqPSop_M_UNQP=R lO�´TLONQP 1 N-,$�QKUN`J2T�opJ�TS�ZN L|lORST�� l $ oOP=KUT 1 oO¤$y�� sOsOs X�K �ÈNQPSN`J2T��´opJ�X�KUTSKUopJ�R��´opJ��´NQP=J�K�JZ��TS�ZNßR'�0 oOTSR��pKMJ�KUTSKMlO_���_MlO�´N`�.N`J2T lOJ�X 0 N`��l�L�KMoOP=lO_�XZNQL%KMltTSKUopJ�R�oO¤vRqN`J�RSoOP lOJ�X lO�´TS]�ltTqoOPxXZNQL%KM�´N`R � % �ZN0 N`RqT\NQLOop_ULON`XnRqop_M]�TSKUopJ�R ��l`LON 0 NQN`J�R=�Zo �iJ�Tqo �vNQPS¤±oOP�� ¤·lOKUP=_ 1 �\N`_M_ �i�ZN`J�lt����_MKMN`X Tqo._MltPS�ONQP�OPSop]���R�oO¤�R'� 0 oOTSRi�.o L�KMJ�� 0 KU�O�ONQPilOJ�Xn��N`l`L%KUNQPi��P=N 1O�
�
o �\NQLONQP`a/�\N#��l�LON#RqNQN`J TS��ltT$TS�ZNnNQLOop_ULON`X,RSop_M]ZTSKUopJ�R�N´^Z��K 0 KUT��vo�oOP.�vNQPS¤±oOP�� lOJ��´N`R KMJ�QlORqNkTS�ZNQPSNkKMRxTqo�o$� ]��=�#KMJ§TqNQP���KMJ�X�KUL%KMX�]�lO_��´op�.�vNQTSKUTSKUopJ£¤¥oOPeTS�ZNk_�KM� KUTqN`X�Rq��lO�´NkltP=op]�J�X£TS�ZN�vNQP=KM� NQTqNQPkoO¤e��P=N 1O� bhT RqNQN`�$RkTS��ltT TS�ZN£RqTqP=ltTqNQ�pKUN`R�ltPSN£JZoOT�l 0 _UN�Tqo _UNQT TS�ZN�R'� 0 oOTSR�¤¥oOP=�¤·]�J��´TSKUopJ�lO_®RSTqP=]��´TS]ZPSN`R!oO¤\RqNQLONQP�lO_9_Ml 1 NQP�R!KMJßoOP=XZNQPYTqo#��]�_M_©oOP!��]�R=��TS��N.��PSN 1O� % �ZNQPSNQ¤¥oOPSNOaRS�$lO_M_ 0 ]ZTe�ZN`l�L 1 ��P=N 1 o 0�$ N`�´TiltPSN�JZoOTe�.o�LON`X RS]��Q�´N`R=Rq¤¥]�_M_ 1O�bdJ�TS�ZN�N´^��vNQP=K��.N`J§TSR\��P=N`RqN`J§TqN`XnK�J$TS��K�R\����lt��TqNQP�TS�ZNY]ZTSK�_MK��`ltTSKUopJ�oO¤?TS�ZN��OP=KM���vNQP¨N`_UN`� N`J§TlOJ�X TS�ZN!�´opJ�RqTqP=]��´TSKUopJnoO¤�RqTqP=]��´TS]�PSN`ReKMRxN`�.����lORSK��QN`X 3
( fE]�P=KMJZ�£¦�TSJZN`R=R
N`RSTSKM� ltTSKUopJCa?TS�ZN �´opJ§TqP=op_M_UNQPYTqo 0 N�NQL|lO_M]�ltTqN`Xß�ONQTSRkl£PSN-�xltP=X�� ¤¥oOPN`lO�=�(R'� 0 oOTSR 0 N`KMJ��Õ��ltPST$oO¤!l RqN`_U¤���lORSRqN`� 0 _UN`X�RqTqP=]��´TS]ZP=N#KMJ,�QlORSN�TS�ZN RqTqP=]��´TS]�PSN#KMR�´opJ�JZN`�´TqN`X Tqo.TS��NY��PSN 1O� �
o �\NQLONQP`a�TS�ZN!R=lO�.NYPSN-�xltP=XnKMRxPSN`lO_MK&�QN`XCaZKMJ£�QlORqNkl.Rqop_MKMTSltP 1R'� 0 oOT®�´opJ�J�N`�´TSR©Tqo�TS�ZN\��PSN 1O� % �ZNQP=N¨KMR®JZoiP=N-�\ltP=X�¤¥oOP�RSN`_U¤���lOR=RqN`� 0 _UN`X�RSTqP=]��´TS]ZPSN`R©TS��ltTltPSN�JZoOT
�´opJ�JZN`�´TqN`X Tqo�TS�ZN!��P=N 1O� W?KMmON!TS��ltTQa �\NkN´^%�vN`�´TeTS��ltTiX�KMPSN`�´Ti�´opJ�JZN`�´TSKMopJ�R�TqoTS�ZN ��PSN 1 ltPSN _MKUmON`_ 1 Tqo 0 N�N`RqTSl 0 _MK�RS�ZN`X � � TqP=]��´TS]�PSN`R�oO¤\RSN`_U¤���lOR=RqN`� 0 _UN`XÕR'� 0 oOTSR!� l 1o��Q�Q]ZPEKMJn�QlORqN!oO¤�TS�ZNY��ltPSTSKM�Q]�_MltP���PSN 1 KMTqN`� KMR�RS� lO_�_vN`JZop]Z�p� �
( % �ZNkR'� 0 oOTSReltP=Nk��PSo L�K�XZN`X �iKUTS� l$JZN-��PSoOTSltTSKMopJ�lO_?XZNQ�OP=NQN!oO¤�¤±PSNQN`X�op� Tqo$P=oOTSltTqNkTS�ZNTS]ZPSPSNQT  ·KMJ��Q_M]�X�KMJ�� TS�ZN.�OP=KU���ÈNQP�N`_UN`� N`J§T�"��iKMTS��P=N`Rq�vN`�´TYTqonTS�ZN �=��lOR=RSKMR � % �ZNQPSNQ¤¥oOPSNOaR'� 0 oOTSR�TS��ltTiltPSN!�´opJ�JZN`�´TqN`X Tqo oOTS��NQPiR'� 0 oOTSR�oOPeTqo TS��NY��PSN 1 PSNQTSlOKMJn�.oOPSN (�N´^%K 0 KM_MKUT 1O�
( j®K�J�lO_M_ 1 aCTS�ZN R�� 0 oOTSR!TS��ltT!ltPSN ]�RqN`XÕK�JßTS�ZN.N´^��vNQP=K��.N`J§TSRYX�N`RS�´P=K 0 N`X KMJßTS��KMRY����lt��TqNQP�QlOJnRqN`J�RqN�TS�ZNE��PSo�^%KM�$KUT 1 oO¤?TS�ZN`KUP�JZN`RqTx� ltTqN`R � % ��KMR\� l 1 �pKULONYlOJ�lOX�L|lOJ2TSlt�ON �i�ZN`J0 ]�KM_MX�KMJZ��RSTqP=]��´TS]ZPSN`Ri�´op�.�vopRqN`XnoO¤���]�_MTSKU��_UN�R'� 0 oOTSR �
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bdJ TS��KMR�����lt��TqNQP��\N£lt����_ 1 lOJ ltPSTSKU¦��QKMlO_¨NQLOop_M]ZTSKMopJ�TqoÕR 1 J§TS��N`RSK��QN£JZN`]ZP=lO_\JZNQT#�\oOPSm%R.KMJoOP=XZNQP\Tqo �´opJ2TqPSop_vl��OPSop]Z���´op� �ÈopRSN`X�oO¤C{�RSKM� ��_UNeR'� 0 oOTSR¨N`JZ�plt�ON`XnKMJ$l��´o2oO�vNQP=ltTSKMLON
TqP=lOJ�R'��voOPSTxTSlORqm � gi�plOKMJ;a)�¨N!�´opJ�R=KMXZNQPxTS�ZN!�QlORqNYTS��ltT�opJ�_ 1 opJZN!R=KMJZ�p_UNE��PSN 1 K�Rx��PSN`RqN`J2T � j�]ZPSTS��NQP���.oOPSNOa®JZo lOXZLtlOJ��´N`X¬RqN`ltP=���ÕoOP!PSN`�´P�]�KUTS�.N`J2T�TqN`�=��J�K�ª2]ZN`RkltPSN JZN`�´N`RSRSltP 1 a©RSKMJ��´N.TS�ZN R'� 0 oOTSRltPSN.��_MlO�´N`XßKMJ TS�ZN.KM�$�.N`X�KMltTqN L�K��QKMJ�KUT 1 oO¤ TS�ZN���PSN 1O� * N lORSRS]��.N�TS��ltTYlO_M_�R'� 0 oOTSRY�QlOJ 0 N�p]�KMXZN`X ¤¥PSop� l£�voOTqN`J§TSK�lO_�JZN`RqT�Tqo TS�ZN���PSN 1 a?N � � � a 0�1 ¤¥op_M_Uo �
KMJZ�£l£��ltTS�ßN`RqTSl 0 _MK�RS�ZN`X 021 l�OPSop]Z� oO¤�Rq�vN`�QKMlO_�K��QN`X£R'� 0 oOTSRe�´opJ�JZN`�´TSKMJ�� TS�ZN!JZN`RqT �iKUTS�£TS�ZN!��PSN 1O�
% �\o$RqNQTSRioO¤©N´^%�vNQP=KM�.N`J2TSR�ltPSN!�vNQPS¤¥oOP=�.N`X 3
( K�J¬TS�ZN�¦�P=RqT�RqNQTQa�TS�ZN���PSN 1 o 0�$ N`�´T K�R�l � 1 _�KMJ�XZNQP!oO¤
l�Rq�vN`�QKU¦�� RS��lt�vN  ¥P�lOX�KM]�R B��Q�lOJ�X���N`KU�p�§TYyQs��Q� " � � KMJ��´NETS�ZNY��P=N 1 KUTqN`� KMR\P=ltTS�ZNQPeR=� lO_M_Ía��\NEN´^%�vN`�´T�TS��ltTeRqop�.N�oO¤TS��NiNQLOop_ULON`X£�´opJ2TqPSop_M_UNQP=R �iKM_�_Z_UNQT TS�ZNE�OPSop]Z��oO¤?R'� 0 oOTSR9¤¥oOP=� RqTqP=]��´TS]�PSN`R oO¤;lOR=RqN`� 0 _UN`XR�� 0 oOTSReTqo$�.o�LON�TS�ZNY��PSN 1O�
( K�J!TS�ZN�RqN`�´opJ�X�RqNQTQaOTS��N¨��P=N 1 o 0�$ N`�´T�K�R©�.o%XZN`_UN`X 0�1 � 1 _�KMJ�XZNQP=R©lOJ�X �Q] 0 opKMX�R;oO¤�L|ltP=KMop]�RR=��lt�vNOa2RSK��QN�lOJ�X��ZN`KU�p�2T � fENQ�ÈN`J�X�KMJZ��opJ$TS�ZN��ZN`KU�p�2TQa%��PSN 1 o 0�$ N`�´TSR�� l 1 RS��lOXZo
�(TS�ZNTSltP=�ONQT¨X�KUP=N`�´TSKUopJ KMJ�X�KM�QltTqN`X 0�1 lk�´opJ�RqTSlOJ2T\_MKM�p�§T9RSKM�pJ�lO_ZN`� KUTqTqN`X 021 TS�ZN 0 N`lO�´opJ � * NN´^%�vN`�´TiTS��ltT
TS��KMRiTSlORqm KMRi� oOPSN�X�K&,$�Q]�_UTQa�X�]ZN!Tqo���KU�p� LtltP 1 KMJZ�$RSK&�QN`RilOJ�X�RS��lt�vN`ReoO¤TS��NY��PSN 1O�
gER�K�JGTS�ZN���PSNQL%KUop]�R N´^%�vNQP=KM�.N`J2TSRQa�TS�ZNQP=N�KMR�JZo�N´^%��_MK��QKUT$�´op� � ]�J�KM�QltTSKMopJ 0 NQT#�\NQN`J(R'�0 oOTSR � �
o �\NQLONQP`a�¯¥­�¶�²´³qÄpÅ�¶·¯ �t­�µ�° ¯·Ä�µ`²´­Zµ¿¯±­��#ltPSN �vopRSRSK 0 _UN  ·RqNQN � N`�´TSKUopJ y � ¢ � ¢ " � % �ZN�R'� 0 oOTSR�QlOJÕRqN`J�RqN�l 0 N`lO�´opJßTS��ltTEKMRE��_�lO�´N`X�KMJ�TS�ZN N`J§L%KUPSopJ��.N`J§T�lOR�_UopJZ�£KUT�KMR
J�oOTERS��lOXZo �\N`X 021lOJ 1 oOTS��NQP¨o 0�$ N`�´T � % o 0 Nil 0 _UNiTqokPSN`�´oO�pJ�K&�QNiTS�ZNiR=]ZPS¤·lO�´NioO¤v��PSN 1 o 0�$ N`�´TSR oO¤CLtltP=KUop]�R9RS��lt�vNlOJ�X RSK��QNOa�l�J�N-�BT 1 �vN$oO¤i��PSN 1 RqN`J�RSoOP  ¥PSN`lO_�K��QN`X 0�1 TS�ZN��QlO�.NQP=lßXZNQL%KM�´N
"YKMR KMJ2TqPSo%X�]��´N`X �

% ��KMR�RSN`J�RqoOPi�QlOJ 0 N!lO�´TSKMLON`_ 1 �´opJ§TqPSop_�_UN`X 0�1 TS�ZN�R'� 0 oOT�� Re�´opJ§TqP=op_?R 1 RqTqN`� K�J£oOP=XZNQPeTqo$R=�QlOJTS�ZN�R=]ZPSPSop]�J�X�KMJZ��¤±oOP���PSN 1O� g RSKM� K�_MltPYlt����PSoplO��� KMRk]ZTSKM_MK��QN`XÕK�JÕoOP=XZNQP�Tqo#�vNQP=�´N`KULON oOTS��NQPR'� 0 oOTSReKMJnTS��NYL�KM�QK�J�KUT 1O�
% �ZNi¤±op_M_Mo �iKMJ��YT#�\o RqN`�´TSKMopJ�R¨K�J§TqPSo%X�]��´N�TS��N
]�J�X�NQP=_ 1 KMJZ��RSKM� ]�_MltTSKUopJ.¤¥P=lO�.N-�\oOPSm.lOJ�X$TS�ZNTSlORqmnTS��ltTiK�ReRqTS]�X�KMN`X � bhJ � N`�´TSKUopJ�¢ � ¢.TS�ZN!N´^%�ÈNQP�KM�.N`J2TSlO_;RqNQTS]Z�#K�ReXZNQTSlOKM_UN`X � � N`�´TSKUopJ ¢ � { � yKMR£XZNQLOoOTqN`X'Tqo RS]ZP=LON 1 TS�ZNÕRqm%KM_M_MR�lOJ�X��ÈoOTqN`J2TSKMlO_ �\N`ltm�J�N`RSRqN`R£oO¤kTS��NßJ�N-����PSN 1 RqN`J�RSoOP=RKMJ2TqPSo�X�]��´N`X � bhJ � N`�´TSKUopJ#¢ � {�TS�ZNYPSN`RS]�_MTSRxoO¤®TS��Nk� lOKMJ£N´^%�vNQP=KM�.N`J2TSR�ltPSN!��P=N`RqN`J§TqN`X �

� � � � � � * ��� � 
 � ��!��	� ��* ��� � �	�

u\NQPSTSlOKMJ#lORq�vN`�´TSReoO¤®TS�ZNkRSKM� ]�_MltTSKMopJ�� o�XZN`_C��l`LON 0 NQN`J � o�X�KM¦�N`X�¤±oOPeT
�¨o�PSN`lORqopJ�R43
( Tqo �´oO�vN JZN-�BKMJZ¤¥oOP=� ltTSKUopJßl`LtlOKM_Ml 0 _UN.l 0 op]�TETS��N XZNQLON`_UoO��KMJ�����PSoOTqoOT 1 �vN oO¤¨TS��N.PSN`lO_R�� 0 oOTQa�lOJ�X
( Tqo$N´^���_MopKUTxTS�ZNk� lOJ�KM¤±op_MX£l 0 K�_MKUTSKUN`R\oO¤®TS�ZN!PSN`lO_;R�� 0 oOT�� RiRqN`J�RqoOP=RilOJ�X lO�´TS]�ltTqoOP=R �
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�OPSop]�J�X �i��NQN`_MR TqoOP=RSo ��P=N 1�OPSop]�J�X � s � r|{ � s � ¡Or
�i�ZNQN`_�R s � r|{ s � ¡ s � ¡ s � ¡TqoOP=Rqo � s � ¡ s � ¡ s � ¡��PSN 1 s � ¡Or s � ¡ s � ¡ �

bdJ.lOX�X�KMTSKUopJk��PSN 1 o 0�$ N`�´TSR9oO¤�L|ltP�KUop]�R�RS��lt�vNOapRSK&�QNxlOJ�X.� lORSR�ltPSNel�L|lOKM_�l 0 _UN�KMJ�RSKM� ]�_MltTSKUopJ �
% �ZN�¤¥P=KM�´TSKMopJ��´o�N-,$�QKUN`J2TSR �´opJ��´NQP=J�KMJZ� �ÈopR=RSK 0 _UN��´opJ§TSlO�´TSR�lO�.opJZ� � ltTqNQP=KMlO_ET 1 �vN`RnltPSN��P=N`RqN`J§TqN`X KMJ % l 0 _UN$¢ � y � � KMJ��´N KMJßTS�ZN�JZN-� �.o%XZN`_Ía;TS��N$R'� 0 oOT�� RY��lORSR=KULON��i�ZNQN`_MRkltPSN$JZoOT¤·]�_M_ 1 �´o�LONQP=N`X 0�1 TS�ZN �=��lORSR=KMR� ·RSNQN j�KU�p]ZP=N�¢ � ¡$lOJ�X#j�KU�p]ZPSN�y � ¡ "�avTS�ZN �i��NQN`_MRi�QlOJ��ONQTEK�J§Tqo�´opJ2TSlO�´T��
KUTS�£o 0�$ N`�´TSReoOTS�ZNQP
TS��lOJnTS�ZNY�OPSop]�J�X �

) :<9;:<9;:>=@?BA � DFA E
w PSN 1 o 0�$ N`�´TSRkltP=N�� o�XZN`_MN`XÕlORY� 1 _MK�J�XZNQP=R
oOPk�Q] 0 opKMX�R
oO¤xX�K��vNQPSN`J§TYRSK&�QN�lOJ�XÕ� lORSR � % �ZNQPSNltPSNi��PSN 1 o 0�$ N`�´TSR¨oO¤ÈT#�\o�X�K��vNQPSN`J2T9�ZN`KU�p�2TSR 3®��PSN 1 TSlO_M_UNQP�TS��lOJ�lOJ R'� 0 oOT� Í¡ts��Q� �ZN`KU�p�2T�"�lOJ�X��P=N 1 RS�$lO_M_UNQP�TS��lOJ¬lOJ¬R�� 0 oOT  dy`¡��Q� �ZN`KU�p�2T�" � % lO_M_���PSN 1 o 0�$ N`�´TSRkltPSN.oO¤xRq�vN`�QKMlO_�KMJ2TqNQPSN`RqTRSK�J��´N�TS�ZN 1 � l 1 ��PSNQLON`J2TklOJ 1 L%KMRS]�lO_��´opJ2TSlO�´T 0 NQT#�\NQN`J¬T
�¨o�R'� 0 oOTSRYoOP 0 NQT#�\NQN`J¬lOJ¬R'� 0 oOTlOJ�X,l 0 N`lO�´opJ � 1 0�$ N`�´TSR$oO¤Y�ZN`KU�p�2T#y`¡��Q� ��l`LON�l�]�J�KU¤¥oOP=� � lORSR�X�KMRqTqP�K 0 ]ZTSKUopJ � % lO_M_UNQPo 0�$ N`�´TSReltPSNY�.o%XZN`_UN`X£lOR�l.RqTSlO�=m�oO¤®T#�\o.o 0�$ N`�´TSR�oO¤©X�K��ÈNQP=N`J§T�� lORSR  ·RqNQN!j�KU�p]�PSN!¢ � y " � % �ZN� lOR=R.oO¤
TS��Nno 0�$ N`�´T$opJ TS�ZNnTqoO�,oO¤ETS�ZN RqTSlO�=m K�R.RqNQT.Tqo ¡Or � oO¤ETS�ZNnTqoOTSlO_i�$lORSR � % ��KMR�vNQP=� KMTSR�TS�ZN
]�RSN�oO¤CTSlO_M_Z��PSN 1 o 0�$ N`�´TSR �
KUTS�.PSN`_MltTSKMLONiRS� lO_M_ 0 lORqN`R9TS��ltT\XZokJZoOT TqoO����_UNiX�o �iJ
�i��N`Jn��]�RS��N`X�oOPi��]�_M_UN`X 0�1 TS��NkR'� 0 oOTSR �bdJ oOP=XZNQP�Tqo¬�.o%XZN`_xlOJ lO�Q�Q]ZP=ltTqN#PSoOTSltTSKUopJ�lO_ 0 N`��l�L�KUoOP.oO¤Elß��PSN 1 o 0)$ N`�´T.oO¤�lß�´NQPSTSlOKMJX�K�RqTqP=K 0 ]�TSKUopJ oO¤��$lORSRQa
KMT�KMR£KM� �ÈoOP=TSlOJ§T�Tqo ��PSoO�vNQP=_ 1 �.o%XZN`_EKUTSR � � �$²´­�¶ � ��¯¥­È²´³´¶·¯ÍÄ,KMJRSK���]�_�ltTSKUopJ � % ��KMRxKMRiXZNQTSlOKM_UN`XnKMJng
���vN`J�X�KU^�g �
) :<9;:�� :>=@?BA,+ M � CIP
% ��NiJZN-�,R'� 0 oOT � o�XZN`_�KMR9RS�Zo
�iJ KMJ$j®KM�p]ZPSNi¢ � ¡ � % ��Ne� lOKMJ X�K �ÈNQPSN`J��´NeTqo!TS�ZNe��PSNQL�KMop]�R�opJZN
 ·RqNQN � N`�´TSKUopJ�¡ � y � ¡ "!KMR�TS��ltTYTS�ZN$J�N-� R'� 0 oOT!�.o�X�N`_���PSo�L%KMXZN`R�lOJZoOTS��NQP�XZNQ�OPSNQN.oO¤\¤¥PSNQN`XZop�TS��ltTkN`J�l 0 _UN`R�TS�ZN.P=oOTSltTSKUopJÕoO¤\TS�ZN$R'� 0 oOT�� R!]Z���ÈNQPE��ltPST  ¥TS��N TS]ZPSPSNQT�"��
KUTS� PSN`Rq�vN`�´TYTqo TS�ZN_Uo
�¨NQP
��ltPST  ¥TS�ZN��=��lORSR=KMR�" 0�1 �.N`lOJ�ReoO¤�l �.oOTqoOP=K��QN`X�l|^%K�R  Í� opJ�X�lOX�l.NQTilO_ � ¡tsOsp¡ " �
% �ZNk�=��lORSRSKMR���PSo�L%KMXZN`R�TS��NkRS]Z���voOPST�¤¥oOPeTS�ZN�T#�\o$��lOR=RSKULONklOJ�X T#�\o�lO�´TSKULON��i�ZNQN`_MR � u\opJ���´NQP=J�KMJZ�iTS��N �
�ZNQN`_MR�� ��� 1 RSKM�QlO_2��PSoO�vNQPSTSKMN`R?lOJ�X�lO_MKU�pJ��.N`J§TQaOlOR �\N`_M_%lOR©TS��N¨�OPSop]�J�X��Q_MN`ltP=lOJ��´NTS�ZN
JZN-���.o%XZN`_��´oOP=PSN`Rq�vopJ�X�R�Tqo�TS�ZNe��PSNQL%KUop]�R9opJZN � % �ZNi����lORSRSKMR KMR9�.o%XZN`_UN`X 0�1 l!� 1 _MKMJ�XZNQPoO¤�X�KMlO� NQTqNQPe{ � r��Q� a���N`KU�p�§Ti¢ � � r��Q��lOJ�X �$lORSRi¢tsOs�� �
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Discrimination Task: Approach of Cuboid
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Discrimination Task: Approach the Cylinder
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Group Transport Towards a Target (4 s−bots)
prey: different masses, cylindrical shape, specific size
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Group Transport Towards a Target (4 s−bots)
prey: different masses, cylindrical shape, specific size
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Distance Gain in Transport (type 1 and type 2 individuals)
4 s−bots, prey: random masses, cylindrical shape, specific size
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Robustness with Respect to Initial Positioning Strategy
prey: random masses, cylindrical shape, specific size
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semi−circle, 40−50 cm away from prey; period: 20 seconds
full−circle, 25−50 cm away from prey; period: 20 seconds
full−circle, 25−50 cm away from prey; period: 30 seconds
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Scalability Test (group sizes: 4,8,12 and 16)
prey: 500−2000 g mass, cylindrical shape, specific size

index of evolutionary run
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Distance Gain with Respect to Structure Size (group size: 16)
prey: 2,000 g mass, cylindrical shape, specific size

(only those that occured at least 5 times)
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Group Transport Towards a Target (4 s−bots)
prey: cuboid or cylindrical shapes, different masses and sizes
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Distance Gain in Transport (type 1 and type 2 individuals)
4 s−bots, prey: different masses, shapes and sizes
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Distance Gain in Transport
4 s−bots, cylindrical shape, specific size
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Robustness with Respect to Initial Positioning Strategy
prey: random mass, cylindrical shape, specific size
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Scalability Test (group sizes: 4,8,12 and 16)
prey: 500−2000 g mass, cylindrical shape, specific size
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Distance Gain with Respect to Structure Size
group size: 16, prey mass: 2,000 gram

(only those that occured at least 5 times)
structure size
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