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ds]$lM]�]�Z�Tel=T+��]�LMq�f2�¦m�fhK5]Sâ-LMKgT QSLMN^Z-`©LMq-]w�CT·â2N^���-�GÏ-K/fWOaL�t
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Ðw]CÏ�KM]�l/]�Z\LCTWZ7TWÏ-Ï�KMfyT Q/q¿LMf�lMf V^kyN^Z-`�LMq�N_l�Ï-K/fhd-V^]�����
;]
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�74��M>50-4YA�� 1=*-<
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��N^`hN^LgTeVabRN^d-KSTWKMirà j n���b5á=Ï-K/f��S]uQILu�=X[Lwm�]uTWL/�-KM]u�rT��\i\ZaTW��Ò
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Gq-]�Z9TeZÔTe`h]�Z\LrZ-]�]u�2]u�9T
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L/f)QSfhZ�lM�-��]�KMl���Ó$q-]�i�lMq-fWÐúLMqaTeLut
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L/N^fhZ-l
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�rTWZ\i
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� fh`h`�TWZa� � �-ds]�KM�rTWZÆà � f `h`#� � �-ds]�K/�CTWZ�zu| |-zuá¨LgTW~ ]
Tr�\N �R]�KM]�ZyL�TWÏ�Ï-KMf\ThQ/q;LMfrLMq�]�Ï-KMf d-V^]�� fem QSf Z\LMKMf V^V_N^Z-`�LMq-]
` V^fhdaTeVCds]�qaT�k\N^fhK7fem T�VUTeKM`h]IÒëlSQ�TWV^]#���-V^LMNUTW` ]�Z\L¿lMi\l/LM]����
Ó$q�]�irlMq-fWÐ#LMqaTeL$Ï-KMf Ïa]�KMV^iCTeÏ-Ï-V^N^]u��]Sâ-LM]�K/ZaTWV5KM]�Ð$TWKS�\l¦TeZa�
Ïs]�ZaTeV^LMN^]�lcQ�TWZÆda]��-lM]��ÃL/f�lMLgTed-N^V^N���]
TWZÃf LMq-]�KMÐ$N^lM]�Q/qaTWf LMNUQ
l/i\lMLM]��)�#
;]�LSTW~h]�LMq�N_l�TWlc]�ZsQSfh�-KSTW` ]���]�Z\LcL/qaTWL�]Sâ-L/]�KMZaTeV
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J�l�Z-fhL/]u�)TedafWk ]htsLMq-]©m�f-QS�-l�fWm¯f �-K�Ð¯f KM~rN^l+f Z)QSfhZ�`hKM]�`yT�Ò
L/N^fhZ�m�f KM�rTWLMN^f ZY�-X[ZcN^L/l
��fhl/LR`h]�Z-]�KgTWV m�f KM��t�Ðw]=ÐÄTeZ\LYLMf�TWd\Ò
l/LMKSThQSL$T�ÐÄT�i�m�KMf �9LMq�]¦�\]�LSTWN^V^l=fWmRd-�-i\N^Z-`cTWZs��lM]�V^V^N^Z-`�à�lM�sQMq
TelÌTe�aQSL/N_f Z9��]uQ/qaTWZ-N^l/��lut�L/q-]GQSfhl/LMl,+Wds]�Z-]SOaL/l¿femo�\]uQI]�Ï\Ò
L/N^fhZYtsTWZa�rl/f�f Zaá$TWZa�Cm�f-QS�-l+f ZrLMq-]�ù �-]�lML/N^fhZÃfem¨q�fWÐÔTeZa�
Ð$q�]�LMq-]�K�Te`h]�Z\L/l+Ð$q-NUQ/qrZ-]�]u�rL/f�N^ZyL/]�KgT QSL+Ð$N^L/qC]�ThQ/qÃfhL/q-]�K
Q�TWZ�OaZa��]�ThQ/q�fhL/q-]�K$TW��NU�\l/L
T�VUTWK/`h]$Z\�-��ds]�K�fWmRfhLMq�]�Kut V^]�lMl
N^Z\LM]�KM]�l/LMN^Z-`üTe`h]�Z\L/lu�-
;]ÃTWKM]�QS�-KMK/]�Z\LMV^i QSf Z-lMNU�\]�KMN^Z-`;L[Ðwf
m[TW��N^V^N^]�l+fem TeÏ-Ï-K/fyThQ/q-]�l
L/fCL/q-N^lcÏ-K/fhd-V^]���ø � N^K/lMLut�L/q-]�N^��Ò
Ïsfhl/N^LMN^fhZÁfWm¦]Iâ2L/]�KMZsTWV[twlMi\lML/]���ÒM�\]�l/N_` Z-]u�Á��]�QMqsTWZ-N^lM��l
�\]SÒ
l/N^`hZ-]u��LMf�]�ZaQSf �-KgTe`h]�fhK$�\N^lgQSf �-KgTe`h]+ÏsTWKML/NUQS�-VUTWK=ds]�qaT�k\N^fhK/lut
TeZa��lM]�QSfhZa�ãt=LMq�]��-lM]�fWm$V_]�TWKMZ�N_Z�`)TWZa��]Iâ2Ï�V_NUQSN^L���f-�\]�V_N^Z-`
fem¯TW`h]�ZyL/l+TWZa��L/q-]�N^K+Ï-K/]Sm�]�K/]�ZaQS]�lcLMf�QSf Z-lML/KM�aQIL¦L/q-]cTWÏ-Ï�KMfWÒ
Ï�KMNUTWL/]¦l/]�L+fem¨QSf Z-`hK/]�`yTeLMN^fhZ�lu�
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15 Agents, 5 Congregating Points (averaged over five trials)
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TWZGTe`h]�Z\Luö l�N^Z\LM]�K/ZaTWV�KM]uTelMf Z-N^Z-`;��]uQ/qaTeZ-N^lM��l
Z-]�]u�7LMf;ds]
�CT �\]h�RJ�l¯V^f Z-`
TWlwLMq�]¦TW` ]�Z\LMlwda]�qaT�kh]�KgTWL/N^fhZaTeV_V^i\t�KM]�Ð$TWKS�\l
TWZs�cÏ-��Z-N^lMq-��]�Z\LMl¯Q�TeZ�da]+QIfhZ-l/LMKM�sQSLM]u��l/f�Tel=LMf©]�ZaQSf �-KgTe`h]
TWZs�c�\N^lgQSf �-KgTe`h]$QS]�K/LgTWN^ZcL[i\Ïs]�l�fWmads]�qaT�k\N^fhK��Yý mËQSf �-KMl/]hthL/q-]
�\N �CQS�-V^L[icfemYLMq-N^l$QSfhZ�lMLMK/�aQSL/N_f Z��rT�i��2]�Ïa]�Za���-Ïaf Z�T�Z\�-��Ò
ds]�K�fWm=mëT QSLMf KMl�tRN^ZaQSV^�a�\N^Z-`�L/q-]ÊQIfh��Ï�V_]Iâ2N^L[i�fem¯LMq-]��\f �CTWN^Z
TWZs��L/q-]�Z\�-��da]�K¯fem�Te`h]�Z\L/lu�
ý�Z-]³lMN^��Ï-V^] ]Iâ2L/]�KMZsTWV���]uQ/qaTeZ-N^lM� m�fhK QIfhZ\LMK/fhV^V^N_Z�`

TW` ]�Z\LMl�ö\lM]uTeKgQ/q�m�fhK=L/q-]¦QIfhKMK/]uQSL�QSfhZ-` KM]�`\TWL/N_f Z�N^l=L/f
N^��Ïsfhl/]
lMf ��]$l/fhKML$femYLgT·â�fhKwLMKgTeZ-lgT QSLMN^f Z�m�]�]h�=ý�Zr]�kh]�K/i�N^LM]�KgTWL/N^fhZYt
LMq�N_lãm�]�]=N^l5lM�-d-L/KgT QSLM]u�©m�KMfh�òTWZ�TW`h]�ZyL�ö lRÏaT�ihf �¨�RÓ$q�N_l5lM]�K/kh]�l
LMf��rTW~ ]$lM�-dsfhÏ-L/N^�CTWVsQSfhZ-` KM]�`\TWL/N_f Z-l$V^]�lMl�TWÏ-Ïs]uTeV_N^Z-`©LMf�TWZ
TW` ]�Z\LutWl/N^ZaQS]+L/q-]+QSf lML=fem��Sf N^Z-N^Z-`$LMq-]+QIfhZ-` KM]�`\TWLMN^f Z��CT�i+ds]
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N^Z�N^Za�\�sQSN^Z-`�TW` ]�Z\LMl$LMf���fWk ]$LMf�L/q-]
QSf KMKM]�QSL¦QSf Z-`hK/]�`yTeLMN^fhZ
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T�{�m�fhKwN^Z\LM]�KSThQSL/N_Z�`
Ð$N^LMqrT���]���da]�K�fWm
T��\N �Ë]�K/]�Z\L+T ��Z-N^L[i
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m�fhK=L/q-]�lM]�TW` ]�Z\LMlu�5Ó$q-]�i�Ð$N^V^VyL/q-]�K/]Sm�fhK/]��/q-fhVU�©lMLMN^V^V��at�`hN^k\N^Z-`
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OsZa��LMq�]��)�RJ�dafWk ]=LMq�N_l5khTWV^�-]ht�LMq-]wlMi\l/LM]��òL/q-KgTelMq-]�lwTWdsfh�-L�t
Tel¦Te`h]�Z\LMl+Q/qaTelM]c]�ThQ/qÃfhL/q-]�K�LMq-K/fh�-` qo�2N��R]�K/]�Z\L¦QSf Z\Oa`h��KgT�Ò
L/N^fhZ-l�fem©QIfhZ-` KM]�`\TWLMN^f Z-lu�-�=]�V^fWÐ?LMq-N^l�khTWV^�-]ht�LMq-]Ãl/i\lMLM]��
ù �-NUQ/~\V^i;lMLgTed-N^V^N���]u�Rt=d��-L�fWm�L/]�Z7lM]�L/LMV^]u�7N^Z\LMf;TÆV_f-Q�TeV�àëTeZa�
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Ïs]�K/N_��]�Z\Lut�N^L
�\f\]�l�Z-f LYK/]uThQ/q�LMq-]w`hV^fhdsTWVhf Ï-LMN^���-�Ã��X[Z�mëT QSLut
L/q-]$]Sâ-Ïs]�KMN^��]�ZyLSTWVa��TWLgT�l/]�]���LMf�lM��`h`h]�lML=L/qaTWL�N^Z
L/q-N^l=Q�TWl/]ht
T�lMN^Z-`hV^]$L/KgTWZ�lgThQILMN^fhZ�m�]�]+N^l=Z-f L=lM� �CQIN_]�ZyL�LMf�m�f KgQS]�LMq-]�lMi\l[Ò
L/]��ÈN^Z\LMf
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��fWkh]+T�Ð$T�icm�K/fh��lMLSTWL/]�l$Ð$q-NUQ/qCTWK/]¦�\]�]���]u��LMf�da]
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L/N^fhZrÐÄTel+Q/qaTWZ-` ]u�R�$Ñ+TeLMq-]�K+LMqsTWZrda]�N_Z�`�lML/KMNUQSL/V_i���f\fhV^]uTWZ5t
L/q-]¿�\N �R]�KM]�ZsQS]�l;ds]�L[Ð¯]�]�ZòLMq-]¿T ��Z-N^L[i7`hKMf �-Ï-lÃÐ$TWl�m�KSThQ/Ò
L/N^fhZaTeVë� � fhK=]SâaTe��Ï-V^]hthTeZ�TW` ]�Z\L=fWmY` KMfh��Ï�J Ðwfh�-VU��K/]uQS]�N^kh]
T�ÏaT�ihf ��fWmY{-����� m�K/fh�9N^Z\LM]�KgThQILMN^Z-`cÐ$N^LMq�TWZ�Te`h]�Z\L=femË` KMf �-Ï
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L[Ðwf�T ��Z-N^L[i�`hKMf �-Ï-l$TWK/]¦l/N^��N^VUTWKYd��-L$Z-fhLwNU�\]�Z\LMNUQ�TeVUá�fhKwLMq-]
Ï�KMf-�\�aQSL/N^fhZrfWm=`hf\f-�\l$L/qaTWL$]�N^L/q-]�K+lSTWL/N_l�m�i�T©m�KSThQSL/N_f ZrfWm¨TeZ
Te`h]�Z\L�ö l�Z-]�]��\lutwfhK©LMqaTeL
f Z-V^i)lSTWLMN^l�m�i¿TWZ¿Te`h]�Z\Luö l�Z-]�]u�2l�T
ÏsfhK/LMN^fhZ�fWmRLMq�]$LMN^��]h�5ý+ZsQS]¦Te`yTWN^ZYt�� {¦Te`h]�Z\L/l¯TWZa��zu{�T ��Z\Ò
N^L[i;` KMfh��Ï-l�Ð¯]�KM]Ã` ]�Z-]�KSTWLM]��R�GÓ$q-]rK/]�lM�-V^L/lCTWK/]ÃlMq�fWÐ$Z¿N^Z
Os`h�-K/]��-�

X[ZGL/q-N^lCQ�TelM]ht�L/q-]ÃL/KgTWZ�lgThQILMN^fhZ÷m�]�]�qaTWl�kh]�K/iGV^N^LMLMV^]r]SmUÒ
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Ó$q-]�m�f �-KML/qc]Sâ-Ïs]�KMN^��]�ZyL5]Sâ-ÏaTWZs�\lY�-ÏsfhZ©LMq-]wLMq-N^KS�R� � KgT Q/Ò
LMN^f ZaTWVWÏaT�i f �Rl
TeKM]=K/]�LgTeN_Z�]u�R� � fWÐw]�kh]�K�t�LMq-]=L/KgTeZ-lgT QSLMN^fhZ�m�]�]
N^lY` KgTh�2�aTWV^V^i�N_ZsQSKM]uTelM]u��fWk ]�KYL/N^��]ht�lMLSTWK/LMN^Z-`¦TeL={-�«{-z=TeZa��N^Z\Ò
QSK/]uTWl/N_Z�`�TeL�N_ZsQSKM]���]�Z\LMl�fWmR{-�^z=]�k ]�KMi�zu{�N^LM]�KSTWLMN^f Z-lu� � N_` �-KM]
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]�ThQ/q��CTeKM~h]�L
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k\N^fh�-lw`hKSTWÏ-q-lwLMq�]+Ïs]�K[m�f KM�rTWZaQS]�fWm=TWV^VaQSf Z-`hK/]�`yTeLMN^fhZ-l�m�f KÄT
`hN^k ]�Z�L/KgTWZ�lgThQILMN^fhZrm�]�]�ÐÄTel+T�kh]�KSTW`h]��R�
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 {�� ����J$LcLMq-N^l
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X[L+l/]�]���l+LMqsTWL+N^Z-N^L/NpTeVRN^ZaQSKM]���]�Z\LMl�lM]�K/kh]�L/f���fWkh]�L/q-]clMi\l�Ò
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Ðw]ÌT�k ]�KgTe`h]�LMq-]�Ïs]�K[m�f KM�rThQS]�fWm
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l/LMK/�aQSLM��KM]u��Ï-K/fhd-V^]���lutWT�lMN^��Ï-V^]=]Iâ2L/]�KMZsTWVs��]uQ/qaTeZ-N^lM�òlM�sQMq
Tel
T�L/KgTeZ-lgT QSLMN^fhZ�m�]�]�Q�TWZ�N^Za�\�aQI]�T�l/LM]�femÄTW` ]�Z\LMlcL/f�OsZa�
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N^L[i�fWm=LMq-]©KM]�l/�-V^LMl¦�2]uQSV^N^Z-]�lcTWl$L/q-]
QSf ��Ï-V^]Sâ-N^L[i�fWm�LMq-]�lMi\l[Ò
L/]��9N^ZaQIKM]uTelM]�l��=X[ZcL/q-]�lM]�Q�TWl/]�lut ]Sâ-LM]�KMZaTeV-��]uQ/qaTeZ-N^lM��lR�CT�i
Z�fhL+ds]
Ted-V^]cLMf�Ï-��lMqÃL/q-]
l/i\lMLM]�� TWV^VRLMq-]�Ð$T�i�LMf�T�`hV^fhdsTWV
f Ï-LMN^���-���rÓ$q-N^lÊ�2fy]�l�Z-fhL���]uTeZ;LMqaTeL
L/q-]�i7TWKM]r�-l/]�V^]�lMl�t
q�fWÐ¯]�k ]�Ku��Ó$q�]�irlMq-f �-VU�rlML/N_V^V�ds]
TWd-V^]cL/f�Ï-K/]�kh]�ZyL©LMq-]�lMi\l[Ò
L/]��Çm�KMfh�?KM]�ThQ/q-N^Z-`ÃQSfhZ2Oa`h�-KSTWL/N_f Z-l+L/qaTWLcTeKM]�ÏaTWK/LMNUQS�-VUTWK/V^i
��Za�\]�l/N_KSTWd-V^]ht�LMq-]�KM]�d\i��rTW~\N^Z-`�LMq-]�Ï-K/fhd-V^]�� ]uTWl/N_]�Kwm�fhKwLMq-]
Te`h]�Z\L/l=N^Zyk fhV^kh]��R�RX[L�lM]�]���l=��fhlML5V^N_~ ]�V^i�LMqaTeLutWN^Z�T¦QIfh��Ï�V_]Iâ
����V_L/NUTW`h]�ZyLRl/i\lMLM]��)t�]Sâ-LM]�K/ZaTWV���]uQ/qaTeZ-N^lM��lRÐ$N^V^VhZ�]�]u��LMf�da]
QIfh��d-N^Z-]u��Ð$N^LMqÆ��]�L/q-f-�\l$LMqaTeL¦TeV_V^fWÐ Te`h]�Z\L/l¦L/f�V^]uTWK/ZÃLMq-]
Ï�KMfhÏs]�K�lM]�L�fWm¨QIfhZ-` KM]�`\TWLMN^f Z-l$LMf�m�f KM���
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X[ZúLMq-]ÁÏ-KM]�kyN^f �-l)]Iâ2Ïs]�K/N_��]�Z\LMl�t
TW` ]�Z\L)Ï�KM]Sm�]�KM]�ZaQI]�l¿Ðw]�KM]
ÏsTWKML/NUQS�-VUTWK/V_i;l/N^��Ï-V^]��=Te`h]�Z\LMl���]�KM]�V_i;Ð$TWZ\L/]u�;L/f)ds]rÐ$N_L/q
f LMq-]�K
TW` ]�Z\LMl�fWm+T�l/N_��N^VpTeK �ML[i\Ïs]h� �òX[ZÌTeZÌT QSLM�aTeV=���-V^LMNUT·Ò
` ]�Z\L¯l/i\lMLM]��)t\TWZCTe`h]�Z\L�ö l�Ï-KM]Sm�]�KM]�ZsQS]�lcTWK/]+Z-f L=��]�K/]�V^i
KSTWZ\Ò
�2fh� ��KgTeLMq-]�K�tWLMq�]�i
TWK/]¯Twm��-ZaQSL/N_f Z�fWmaL/q-]=ÐwfhKMVU��N^LYN^Z-qaTed-N^LMl��
Ó$q�N_l�Ð¯f KMVU�RtsTWZa�rL/q-]�l/]�Ï-KM]Sm�]�KM]�ZsQS]�lut=Q�TWZÃds]Ê�2]�lgQSK/N^da]u�ÆN^Z
L/]�KM��l$fWm=TWZrfhZ\LMf V^fh`hirà 
;]�N^Z-lML/]�N^Z�� ��N_K/��N^Z-` qaTW�?zu|h| xhá��
� fhK$]Iâ�Te��Ï-V^]ht N^Z�L/q-]
ß-nÃßãt\N_Z2m�fhK/�CTWL/N^fhZ�`hf\f-�\l+TWZa�rTed-N^V_N Ò
L/N^]�l+Ðw]�KM]��\]�lgQIKMN^da]���N_Zrf ZyL/fhV^fh` NUQ�TWVsLM]�K/��l�t-�-l/N_Z�`��\]�lgQIKMN^Ï\Ò
L/N^fhZ¿V^f `hNUQW�;Ó$q-N^l�T �-�\N^LMN^fhZsTWV=N^Z\m�f KM�rTWLMN^f Z)K/]�`yTeKg�\N^Z-`�LMq-]
l/LMK/�aQSLM��KM]CTeZa�rK/]�VUTWLMN^f Z-lMq-N^Ï�da]�L[Ð¯]�]�Z¿TW`h]�ZyL/luösÏ-K/]Sm�]�K/]�ZaQS]�l
l/q-fh��Vp��ds]��-lgTed-V^]ht-]�N^L/q-]�K$d\iCTe`h]�Z\LMl$f K$lMi\lML/]��Ç�\]�lMN^` Z-]�KMl�t
N^Z¿�\]�LM]�K/��N^Z-N^Z-`ÃÐ$q-f�TrÏaTWK/LMNUQS�-VUTeKÊTe`h]�Z\Lcl/q-fh�-VU�;QSf Z-`hK/]SÒ
`\TWL/]$Ð$N_L/qY��
Gq-N^V^]=fh�-KwQS�-KMK/]�Z\L¯ÐwfhK/~
�\f\]�lwZ-fhL��-l/]$]Sâ-Ï-V^NUQSN^L
f Z\LMfhV^f `hNUQ�TWVWN^Z\m�fhKM�rTWL/N_f ZYtSÐw]¯TWK/]¯��fWkyN^Z-`wN^Z�LMqaTeL¨�2N_K/]uQSL/N_f Z
d\irTWLML/]���Ï�LMN^Z-`�LMf�V^]uTWK/ZÃT©m�]�Ð#~h]�i�ÏaTWKSTW��]�LM]�K/l+LMqsTWL$ds]�lML
Q/qaTeKgT QSLM]�K/N���]ÊT�QIfhZ-` KM]�`\TWLMN^f ZY�
Ó$q-]�TWl/lM�-��Ï-LMN^fhZ�L/qaTWLwÐ$TWlw�CTh�2]$N_Z�LMq-]cß-nÆß�Ð$TWlwLMqaTeL

Te`h]�Z\L/l$Ð¯f �-VU��da]�` N^Z�Ð$N^LMqrTcQSfhK/]�fhZ\LMf V_f `hi��\]�lSQSKMN^d-N^Z-`�LMq-]
]�lMlM]�ZyL/NUTWV�mëThQSL/l
TWdsfh��L¦L/q-]�ÐwfhK/VU�R�#�+N �R]�KMN^Z-`r]Sâ-Ïs]�KMN^]�ZsQS]�lut
Q�TWÏaTed-N^V_N^L/N_]�lut fhK=N^Z\LM]�KSThQSL/N^fhZ-lwÐ¯f �-VU�cV^]uT ��LMf��\N �Ë]�KM]�Z\L$QSfhZ\Ò
QI]�Ï-LMl�ds]�N^Z-`G�\]�kh]�V_f Ïa]��9TWZs�Gf ZyL/fhV^fh` N^]�l�` KMfWÐ$N^Z-`üTeÏaTWK/Lu�
� fhK�]SâaTe��Ï-V^]hts��f lML�lgQSN^]�Z\LMN OËQ��2N_lSQSN^Ï-V^N^Z-]�lc�\]�k ]�V^fhÏ�LM]�K/��N Ò
Z�fhV^fh` i
L/f
K/]Sm�]�K$L/fclMÏs]uQSN OËQcQIfhZaQS]�Ï-LMl��=X[Lw�CT�ic]�k ]�Zrda]�LMq-]
Q�TWlM]�LMqsTWL¦�2N��R]�K/]�Z\L�Oa]�VU�\l��-lM]��\N �Ë]�KM]�Z\L�LM]�K/��l�LMf�K/]Sm�]�K�L/f
L/q-]clSTW��]�QSfhZsQS]�Ï-L��
Ó$ÐwfÃÏ-K/fhd-V^]���lcLMq-]�Z TeKMN^lM]�Ð$N^LMq¿K/]�lMÏs]uQSL�LMf;QSfhZ�`hKM]�`yT�Ò

L/N^fhZ-l�ø � N^KMlML�tRQ�TWZÃ�\N �R]�KM]�Z\L/NpTeLM]u�ÆfhZ\L/fhV^fh` N_]�l¯ds]cKM]�QSfhZaQIN_V^]u�
L/fcT¦QIfh����fhZ�lM]�L=fWmRLM]�K/��l�lMfcTel=LMfcTWV^V^fWÐ;��]���da]�K/l
�\N �R]�K[Ò
]�ZyLcQSf Z-`hK/]�`yTeLMN^fhZ�l+LMf�N^ZyL/]�KgT QSLgþ Ó$q-N^l¦ù �-]�l/LMN^fhZ�N^l+LMq�]cm�feÒ
QI�-l$fWmwà 
;]�N^Z-l/LM]�N^Z�� ��N^KM��N_Z�`hqaTe� zu| |hx á=TWZa��Ð$N^V_V�Z-fhLwda]
L/KM]uTeLM]u��q-]�K/]ht\]SâaQS]�Ï-LwLMf�QSfh����]�Z\LYL/qaTWL���]�L/q-f-�\l�]Sâ-N_l/L�m�f K
�rTWÏ-Ï�N_Z�`¦�\N �R]�KM]�Z\L/NpTeLM]u��f Z\LMfhV^f `hN^]�l�fhZ\LMfcT�QSf ����f Z�lM]�LwfWm
L/]�KM��lu�=ß\]�QSfhZa�ãt\Ð$qaTWLwLM]�K/�ÈlMq�fh�-VU��ds]+��lM]u��LMf��\]�lSQSKMN^ds]cT
QIfhZ-` KM]�`\TWLMN^f ZCl/f�TWl$L/f�da]�l/LcTWLML/KgT QSL$LMq-]�õ QIfhKMK/]uQSL�öËTe`h]�Z\L/lgþ
X[Z�TWZ�]uQSf Z-fh��NUQ�lM]�L/LMN^Z-`sthÐw]¯��N^`hq\LRKM]�Ï�q-KgTelM]+L/q-N^l=ùh��]�lML/N_f Z
Teluø�q-fWÐ l/q-fh��Vp�ÆT�Ï-KMf-�\�aQI]�K¦Q/q-f\fhl/]ÊT�l/]�`h��]�Z\L$fWm=T��CTeK[Ò



~h]�L�lMf;LMf;TWL/LMKSThQSL�LMq-]�õ«KMN^`hq\L�ö
QSf Z-lM����]�K/l�m�fhK�N^LMl�`hf\f-�\lSþ
X[ZÃL/q-]Êß�nÃßRts�CTeKM~h]�LMl$fWm�LM]�Z)QIfhZ\LgTeN_Z�]u�r���-V^LMN^Ï-V^]�Ï-KMf-�\�aQgÒ
]�K/lut$TWZa��L/q-]rLM]�K/� Ð$q�NpQ/q¿�\]�lgQSK/N_ds]u�7L/q-]�N^K�QSf ZyL/]�Z\LMl�Ð$TWl
LMq�]+��f lML�`h]�Z-]�KgTeVaL/]�KM�È�\]�lgQSK/N_d�N_Z�`ÊTeV_V�LMq-]�Ï-KMf-�\�aQI]�KMl$L/qaTWL
Ðw]�KM]cÏ�KM]�l/]�Z\Lu�wÓ$q-]�K/]cN^l$Z-f)Û0DsÙ Þ ÖWÙ Þ KM]uTelMfhZom�fhK$TWl/lM�-��N_Z�`
LMq�N_l�N^l�L/q-]ÃfhÏ�LMN^�CTeV¯Q/q-fhNUQS]h�#X[Z7lMf ��]rQSN^KgQS�-��lMLSTWZaQS]�lut+T
LM]�KM� LMqaTeL�N_��Ïa]�K[m�]uQILMV^iÃ�\]�lgQIKMN^da]�l
l/fh��]�TW` ]�Z\LMl�N^ZÌTrQSf Z\Ò
`hK/]�`yTeLMN^fhZÆÐ$q-N^V_]��\]�lSQSKMN^d-N^Z-`rf LMq-]�K/lc��f KM]cThQ�QS�-KgTeLM]�V^i;TWZa�
lMÏs]uQSN OËQ�TWV^V^iC�rT�i�l/]�KMk ]
L/fCTWL/LMKSThQSLcT���fhK/]¦f Ï-LMN^�rTWVslM]�L�fWm
TW` ]�Z\LMl���X[Z�`h]�Z-]�KgTWV[t N^L
N^l=q�fhÏs]u��LMqaTeL¯�\]�lSQSKMN^d-N^Z-`�T�QSfhZ�`hKM]IÒ
`yTeLMN^fhZ��-l/N_Z�`)l/fh��]�lMf KML�fWm+f ZyL/fhV^fh` NUQ�TWV=N^Z\m�fhKM�rTWL/N_f ZrÐ$N_V^V
Ï-K/fWkh]�LMf�ds]���fhK/]+�-l/]Sm��-V5LMqaTeZrZ-f�N^Z\m�fhK/�CTeLMN^fhZ�TWL$TWV^V[�
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;]�Z-fWÐ �\]�ÏaTWK/L+m�KMfh� LMq-]�` ]�Z-]�KSTWV¯�2N_lSQS�-l/lMN^fhZ;femÄQSfhZ�`hKM]IÒ
`yTeLMN^fhZ�m�fhK/�CTeLMN^fhZ�L/f��\]uTWV5Ð$N^LMqrLMq-]�m�fhK/�CTWL/N^fhZ�fWm=QSfhZ�`hKM]IÒ
`yTeLMN^fhZ�l
N^Z�T�ÏaTWK/LMNUQS�-VUTWKw�\fh�rTWN^ZYt�ZsTW��]�V_i�L/qaTWL�fWmYTWZ�N^Z\m�fhK[Ò
�CTeLMN^fhZ©]uQSfhZ�fh��i\�RX[Z�ÏaTWK/LMNUQS�-VUTeKut Ð¯]$Ð$N^lMq�L/fc]SâaTW��N^Z-]¯L/q-]
]��R]uQSL/l¦fem
d-��Za�\V^N^Z-`
N^Z\m�fhKM�rTWL/N_f Z
` f\f2�2l¯f ZCL/q-]�m�fhK/�CTeLMN^fhZ
fWm�ÏaTWK/LMNUQS�-VUTeKÄQSf Z-`hK/]�`yTeLMN^fhZ�l$fWm
QSf Z-lM�-��]�KMl��=X[Z�LMq-N^lwÐ¯f KM~Rt
Ðw]CÐ$N^V^V=ds]rN_Z\L/]�KM]�l/LM]u�÷N^Z¿T�lMV^N^`hq\LMV^i���f KM]�V^N^��N^LM]u��ù �-]�l�Ò
LMN^f ZYøwÐ$q-]�LMq�]�K
T�Ï-K/f2�2�aQS]�K
Q�TWZ�V_]�TWKMZÆLMq-]
QIfhKMK/]uQSLcÐ$T�irLMf
Q/qaTWKSThQSL/]�KMN���]�T�QIfhZ-` KM]�`\TWLMN^f ZCfem¯QSfhZ-l/�-��]�KMlu� Ó$q-N^l+Q�TWZÃds]
k\N^]�Ð¯]���TWl=T�lMN^��Ï-V^N Oa]u��kh]�K/lMN^fhZ�fWmRLMq-]$Ï�KM]Sm�]�KM]�ZaQI]SÒëV^]uTeKMZ-N^Z-`
Ï-K/fhd-V^]��³�\N^lgQI�-lMl/]u�¿TedafWk ]h��X�m+TrÏ-K/f-�\�aQS]�K�Q�TeZ;V_]�TWKMZ;L/q-]
khTWV^�aTeLMN^fhZ�l+Ï-VUThQI]u�Ãf ZÌTeKML/NpQIV_]�lcd\i)T�lM]�LcfemÄQSf Z-lM�-��]�KMl�tYN^L
Q�TeZCL/q-]�Z)�2]�LM]�K/��N^Z-]�LMq-]cf Ï-LMN^�rTWV-Ï-K/NUQSN^Z-`�lML/KgTWL/]�`hi\�

�=��Za�\V^N^Z-`òÐ$N^LMq-N^Z TeZÈN^Z\m�fhK/�CTeLMN^fhZò]uQIfhZ-f ��i9qaTel¿KM]IÒ
QS]�N^k ]u�ÃT�` KM]uTeL+�\]uTeV
fem¯TWLML/]�Z\LMN^fhZrN^ZrLMq-]�]uQSf Z-fh��NUQ$V^N^LM]�KST�Ò
LM��KM]�à��wTW~hf l ����KMi\Z��IfhV m�lMl/fhZ�z�|h| x ��äwq\�aTWZ�` �7ß\N^KMd-��zu|h| x �
� T�i �GnÃT Q � N^]SÒ�nÆTWlMf Z�zu| |hx á��RÓ$q-]�Ï-KMN^�CTeKMi�ÐÄT�i�N_Z©Ð$q-NUQMq
d-�-Zs�\V^N_Z�`+fWmsN_Z2m�fhK/�CTWL/N^fhZ+` f\f2�2l¨�2N��R]�K/lYm�KMfh�òL/q-]$d-�-Zs�\V^N_Z�`
fWmcL/KgTh�2N_L/N^fhZaTeV+`hf\f-�\lÆà�Ð$q-]�K/])d��-Za�\V^N^Z-`;N^l�L[i\Ï-NUQ�TeV_V^iÁZ-fhL
Ï-K/]Sm�]�K/KM]u�-á�N^lcLMqaTeLcN^Z\m�f KM�CTeLMN^fhZÆ`hf\f-�\l
qsT�kh]�TrZ-]�`hV^N^`hN^d-V^]
�CTeKM` N_ZsTWVaQSf lML�LMf�K/]�Ï-K/f2�2�aQS]h�$Ó$q�N_l+Q�TWZÃV^]uT ��L/f�lgQS]�ZaTWK/N_f l
N^Z;Ð$q-NUQ/qÌTrÏ�KMf-�\�aQS]�K
�rT�iÃÏaThQ/~hTe`h]�LMfh` ]�LMq�]�K
VUTeKM`h]�d��-Z\Ò
�\V^]�l�fWmsN_Z2m�fhK/�CTWL/N^fhZcà�lM�aQ/q�TWl=T&�Ifh�-K/ZaTWVUáR]�kh]�Z�LMq-f �-`hq©]uThQ/q
QSf Z-lM�-��]�Kc�rT�iCf Z-V^iÃds]�N^Z\LM]�K/]�lML/]u�ÁN_Z;Trl/�CTWV^V�lM��d-lM]�L�fWm
LMq�]CN^Z\m�fhKM�rTWL/N_f ZY�Ãß\N^ZaQS]rL/q-]rN_Z2m�fhK/�CTWL/N^fhZÃ` fyf-�\l�Q�TWZ¿ds]
KM]�Ï-KMf-�\�aQI]u�rÐ$N^LMq-f �-L+QSf lMLut\L/q-]cd-��Za�\V^]¦Tel+TcÐ$q-f V^]¦Q�TeZCds]
lMf VU��Q/q-]uTeÏ-V^iyt\TWÏ-Ïs]uTeV_N^Z-`©LMf
T©Ð$NU�\]�KwkhTWKMN^]�L[i�fWm
QIfhZ-l/�-��]�K/l
TWZs��]�TWKMZ�N_Z�`
L/q-]cÏ-K/f2�2�aQS]�K�T�VpTeKM` ]�K$Ï-KMfeOaLu�
nrfhl/L)]�QSfhZ-f ��NUQ;TWZsTWV^i\lMN^l)qsTWlÆm�f-QS�-lM]��9f Z9l/N_L/�aTWL/N^fhZ-l

Ð$N^LMqGT;��fhZ-f Ïaf V^N_l/LMNUQ�Ï-K/f2�2�aQS]�K�tcTWZa�ÁlM]�]���l�LMf¿N^Za�2NpQ�TWLM]
LMqsTWLcd-��Za�\V^N^Z-`ÃQ�TWZ;ds]�TWZ;]��R]uQSL/N^kh]�l/LMKSTWLM]�`hi\��X[Z;f �-KcKM]IÒ
lM]�TWKgQ/qYt�Ð¯]�Ð$N^l/q;LMfrm�f-QS��l
f Z)L/q-]Cù �-]�l/LMN^fhZÁfWm$q-fWÐ����-V Ò
LMN^Ï-V^]cÏ�KMf-�\�aQS]�KMl
Q�TeZ)Q/q-f\fhl/]
L/q-]
QSf KMKM]�QSLcd-�-Zs�\V^]clMN���]�TWZa�
QSf ZyL/]�Z\Lu� �=i��\f N^Z-`
L/q-N^lut\L/q-]�iCTeKM]cQSK/]uTWL/N_Z�`��\N �Ë]�K/]�Z\L¦QSf Z\Ò
`hK/]�`yTeLMN^fhZ�l$fWm¨QIfhZ-l/�-��]�K/l$Ð$q-f�Ð$N^lMqrLMf�d-�-i�m�KMf �ÈLMq�]��)�
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äwfhZ�lM�-��]�KMl�L[i\Ï-NUQ�TWV^V^i)khTeKMi;N^Z¿L/q-]rL[i\Ïa]�l�fem¦N^Z\m�f KM�rTWLMN^f Z
`hf\f-�\l=L/qaTWL�LMq-]�i�TeKM]$N^Z\LM]�K/]�lML/]u��N^ZYtWLMq�]¦ù �aTWZ\L/N_L[i©fWmY`hf\f-�\l
�\]�l/N^KM]u�Rt\TWZs��LMq-]$khTeV^�-]�lYL/q-]�icÏ�VpT QS]wfhZcL/q-]�lM]$` f\f2�2lu��ß\N^ZaQS]
LMq�]�lM]�`hf\f-�\l$qaT�k ]¦l/fh��]+lM]��CTWZ\L/NpQ�QSf Z\LM]�Z\LutsÐw]�lMq-f �-VU��ds]
TWd�V_]ÆLMfÁOaZa�#TWZGf Z\LMfhV^f `hNUQ�TWV��\]�lSQSKMN^Ï-L/N_f ZÔQ/qaTeKgT QSLM]�K/N���N^Z-`
LMq�]ÃlMf KMLMl�fWm�`hf\f-�\l�T;QSfhZ�lM�-��]�K�Ï-KM]Im�]�KMl�� � f K
]SâaTe��Ï-V^]ht

` N^kh]�Z�TWZ�TeKMLMNUQSV^]$TWdsfh�-LwnrNUQMqsTW]�V�� fhKS�-TWZYö l=K/]�LMN^K/]���]�Z\L�thf Z-]
QIfhZ-l/�-��]�K©��N^`hq\L�Ï-VUThQS]�Toq-N^`hq;khTWV^�aTeLMN^fhZÆfhZ¿TWZ\i;TWK/LMNUQSV^]
Tedaf �-LYL/q-]=äwq-NUQ�TW` f'�=��V_V^l�t·TeZa��lMf$khTeV_��]
L/q-N^l
TeKMLMNUQSV^]�q-N^`hq�V_i\t
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