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¶ â ºÔ­ÊÇ�Çs®%º7­<±�Á�³8´�Ò¬�ºMºQä7°ÅÃ�Ä
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Distributed Vs Centralized

Distributed.
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 Reactive Vs Deliberative

Deliberative.
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Communication
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¯«=^©9]^E�]��9A�H8Ac79��¯«=8ØRAD�ª:[¡zA[î>A�Hl;<�^�[=fH^�zaGed=9¦�H^m9mO=l/@¥G¦[§�/[�c�^=
²�m^CFYf79¡c:2CIH��c³G³G��=

. �D³D1�Ø-=@¯¬ADEz:I�9A�Hcì�=@Ø«Y0C�ADZ�A�H��¬=@�j=[�×Ac7^¡^HGAc7��·Ó�=@Ó·ac�ª]9¡G:cHrJ�QÔaGe0�
efYf�ªYfaG74AI�zacYÐ�^Ac7^W[:�Acef¡GaDCFYfZFX^h _bacC<Z�îÔaRZªC�AcW�Ez:I�jh�ack9Yfef:SCFaGklaDZF�
ZªC�AD79�ªmlaDCªZFY¢7^¡­A×�ªY¢7^¡Gef:¶ack���:[W2Z�Y¢7�W2agacC��^Yf79ADZFYfaG7àk�AD�ª:I�ãaG7
_Á]97^W2ZFYfaG7-AcefefagWIADZFYfac7�W[aG7^W[:[m8ZIH n-Yf7jó·|bxF{du�|��2��{ ½F�«����{�}cwl}D��}c��x
~>}z�F}c{d|�yÞÎ^ÏcxF{ ½\�jxFHUØ-=<KL�FAch4A�HS¯«=rKUC�AcYdH>¯«=r©9]^E8]9�9A�HSAD7��
¯«=^ØRAD�ª:[¡zA[îSA8H6;<�^�[=fH^�zaGed=6¦gH9m^m�=6/@¦c¦I§9/I¨c�8=�²8m8CFY¢7^¡G:2CIH��c³c³z�g=

. �g/214¯«=�ßSAcefW�X�Ac79����=lØL58k^Y¢7^:2ZªZF:GH�Jª²�agW[Y¢Ace¬mlaDZF:[7gZFYÐADef��_ÁacCR�ªW[Ace0�
ADk9ef:·hj]^e0ZFYfCFacklacZS_ÁacCFh4A@ZFY¢ac79�[H n¶Yf7�»Suª}Iy��B}�¿Lo�q<qrqão�w9{ ½\u�wlvGÍ
{d|d}cwlvGÌrü<}cwI¿I½\uª½\wly�½�}cw�~U}G��}D{d|�y2x�vDwl������{�}c��vc{d|�}cw´çboDüM~��RÍ
Â�ÃzÃzÃ\èIH6�D³G³c³8=

. �c�@1i��=�K-=�ßSADZ�ADe¢Yf7ÑAc79��Ü�=O²l=l²�]9E�X�A@ZFh�:GHjJ�²8m8CF:IAG�8Y¢7^¡�aG]8ZIT>K
efagWIADe`Acm^m^CFazADW\X�ZFa�h�]9e0ZFY0��CFacklacZLW[a@�z:2C�AD¡G:GH nãYf7¶ó·|bxF{du�|��2��{ ½ª�
����{�}cw�}c��}D�8x ~>}z�F}c{d|�yºÎ^ÏcxF{ ½\�jxFH�Ø-=ÑKL�FADh4A8H�¯«=�KUC�AcYdH
¯«=^©9]^E�]��9A�H8Ac79��¯«=8ØRAD�ª:[¡zA[î>A�Hl;<�^�[=fH^�zaGed=9¦�H^m9mO=8¤z¥c¤I§�¤c�z��=
²�m^CFYf79¡c:2CIH��c³G³G��=

. �D¤D1�N ��C�Ac:[e<KV=��¼AD¡G79:\CIH¬��YfW�X�AD:[e<3�Yf7��8:[7�k�Ac]^hÞH6Ac79��K�e0_ÁCF:I����=
ß<CF]9W�E8��ZF:2Y¢7OHRJ��ÞAcWR���[=�mlWL�<�8:2ZF:2CFh�Yf79Yf�ªhÖAc79�4C�AD7��^ach�79:[�ª�
AD�RW[ach�m9ef:[h�:[7gZ�ADCª5�Acm^m^CFaGAcW�X9:[�«ZFa�CFacklacZFYfWj:2�8m^e¢aDC�ADZFYfaG7Ñac_
W2aG7gZFYf78]^aG]^�>]979E�7^a@îU7��^ach4AcYf79�[H n4�D³G³G³�=

. �@�c1�Ó�=r²�]9¡GAIîSADC�A×AD7��´��=>²8Ac7^a^H¹J�QÔagaGml:2C�A@ZFY¢�G:Ñkl:2X�AI��Y¢aDC�ac_
Yf7gZF:2C�ADW2ZFYf79¡��ªYfh�m9ef:·CFaGklaDZF�«Yf7�A�W[efagW\Eg_bAcW[:�ADCªC�AD79¡G:[��_ÁacC�AD¡c�
Yf7^¡�®�:[e¢�OH n´Y¢7�óR|bxF{du\|d�2�8{ ½ª�4����{�}cw�}c��}D�8x·~>}z�F}c{d|�y�Î^ÏcxF{ ½\�jxFH
�GaGed=l¦gH9m^m�=9¤G¤�/\§�¤c¤G��=O²8m8CFY¢7^¡G:2CIH��c³c³z�g=

. �c¦@1��¬=^�j=9�×Ac79¡�Ac7��°Ý�=^Ó·]9h4ADCIH-J�K �^:[W2:[7gZªC�AcefYfÒ[:I��ZF:[��ZLAcef¡cac�
CFY0ZFX^hà_ÁacCBack���:[W2ZBW[efac�ª]^CF:Ôkg5«hj]9e0ZFYfm9ef:`W[agacml:2C�ADZFYf79¡�CFaGklaDZF�[H n
Yf7Þó·|bxF{du�|��2��{ ½ª������{�}cw�}c��}c��x«~>}z�F}c{d|�y·Î9ÏDxF{ ½\�jxFH�Ø-=8KL�FAch4A�H
¯«=�K�C�ADY�Hl¯«=l©9]^E8]9�9A�H�AD7���¯«=�Ø«Ac�ª:[¡GA[î>A8HO;<�^�[=fHl�GaGed=6¦gHlm9mO=
/[¨z¦[§�/@¥@�^=�²�m^CFYf79¡c:2CIH9�c³G³G��=

. �D¨D14¯«=B²8]^¡zADCIHB�^=B?¬=��R:[�FAcYdH`Ý-=MÓ·]^h4ADCIHMAc7��¶�^=B? í«��ZªCFa@îU�ªE�YdH
J�QÔagacC��8Y¢79ADZFYfaG7Öac_°hj]^efZFYfm^e¢:Êh�ack9Yfef:´h4AD79Yfm9]^eÐA@ZFacCF�[H n Yf7
»Suª}Iy��l}�¿ro�q<qrq¶o�w9{ ½\u�wlvc{d|d}cwlvGÌOü<}cwI¿[½\uF½\wly�½�}cw�~U}z�F}c{d|dy2xUvcwl�
����{�}c��vc{d|�}cw^H6²�:[aG]^e�H^Ó·acCF:[A8H6�ÞA[5Þ�c³c³8/G=

. �c¥@1�ì�=4Ø«Y0C�ADZ�A�HÑÓ�=4Ó·aG�ª]9¡c:GH�Ø�=iKL�FADh4A8HÑØ�=�ÓVAc:2ZF�ª]OH×AD7��
Ó�=OÓVA[î>ADk�A@Z�A8HÊJªQÔagaDC��^Yf7�A@ZF:I��ZªC�AD79�ªmlacCªZ�A@ZFYfaG7×aD_UA°�ªYf79¡cef:
ack���:[W2ZÔk�5jhj]^efZFYfm^e¢:Uh�ack9Yfef:�CFacklacZF�rîUY0ZFX^aG]^ZÔmlaG�ªY0ZFYfaG7iYf7^_baDCª�
h4A@ZFYfaG7�aD_·:IADW\X�CFacklacZIH n Yf7�»Suª}Iy��·}�¿Þ{ÁÀ9½°o�w9{���ü<}cw[¿	�R}cw
o�w^{ ½2ÌbÌ |¢¾g½\w^{<~>}z�F}c{dx-vcwl��Î9ÏDxF{ ½\�jx�çboª~�
SÎ
� ÃzÃ\èIH��c³c³G³8=

. �c�@1i��=��«]^Yf797�H×J�KÖW2aGh�m�A@CFYf�ªaG7¶aD_UAcm^m^CFaGAcW�X9:[�·ZFa°ZFX^:�:[�zacef]^�
ZFYfaG74ac_OX9ach�aG¡c:[79:[ac]9�<hj]^efZFY0CFacklacZ<ZF:IAch��[H niY¢7i»Suª}Iy���}�¿>o�w^{��
ü<}cw�¾cuª½\xFxj}Dw°q>òD}GÌ ��{d|�}Dwlvcu�Ï�ü<}c�«É���{d|bwg¾cH6�D³G³8/c=

. �c�@1i²6=<��ac7gZF:[Y0CFa¶AD7��¼;>=`ßÔYfW\X^a^H J�K¹�8587�ADh�YfWIAcer��5^��ZF:2h��jADm^�
m^CFaGAcW�X×ZFa�kl:[X�AI��YfacCª��k�AD�ª:I�¶_baDCFh4ADZFYfaG7¼W[ac7gZªCFaGedH núYf7­»>u�}Iy��
}�¿-{ÁÀ^½�Â8ÃzÃDÂ�o�q<qrqÕo�w^{��Uü<}cw[¿I½\uF½\w�y�½4}DwÑ~>}z�F}c{d|�y2x�vcwl�����^Í
{�}c��vD{d|�}cw9H^�¼AD�ªX9Yf79¡DZFaG7�H^�VQLH��ÞA[5��D³G³z�g=

. ¤G³@14K-=^�·Ac�[H ± =�©¬Yf:2CªCFa8H�Ý�=^Ó·]9h4A@CIH^�^=lí«��ZªCFaIîU�ªE�YdHl�^=�²8m^ef:2ZFÒ[:2CIH
Ac79��QL=�¯¬A[58efacCIH>J�K�_ÁC�Ach�:\îSacCFE-_baDCÔ��Yf�ªYfaG7�k�AD�ª:I��_ÁacCFh4ADZFYfac7
W[aG7gZªCFace�H nøo�q<qrqÚs9u�vcw9x\vzy2{d|d}cw9xj}cwÑ~>}z�F}c{d|�y2xjvcw�������{�}c��vcÍ
{d|�}cw^H��zace�=^þ«þ-H9�c³G³�/G=

. ¤8/\1i��=Ê©9:2CªC�A@CF:[�ª�ªa^H QL=¼©^:2CªC�ADCFYdH ;U=×?BAc¡G:2e¢efa8H ± =¼?¬aGef:[�ª:2e�H
± = ± aG�FA@ZFY�H�KV=r²8ml:2C�AD79Ò[ac7�HUAD7��Ê� =
�OAD79:2ZªZF:GH J�QÔaGefe¢Acklac�
C�ADZFYf�z:V:[h�:2CF¡c:[7gZLAcW2ZFYfaG7^�«kl:2Z îS:[:27ÞCF:IAce��ªagW[W[:2CRCFacklacZF�[H n­Y¢7
~U}G��}8üB�DÉ�Í�Â8ÃGÃzÃ���~U}G��}D{SÎl}IyFy�½\u Ç }cu\Ìf��üB�DÉÞo��OHl�D³G³c³8=

. ¤z�I14K-=9ßSADCªCF:\ZªZIHlÜ�= ± ADk9Y¢�^:IAD]�H^¯«=l;`��ZFefYf7�H9Ac7��Þ²6=9QÔX9Yf:[7OH�J�QÔac�
acC��8Y¢79ADZF:I�´W[aG7gZFYf7�]�Ace�m9e¢AD7979Yf7^¡×h�:2ZFX9a��8�j_baDC�W2agaGml:2C�A@ZFY¢7^¡
CFa@�z:2CIH n Yf7­»>u�}Iy��L}�¿jo�q<qrqö��½\uª}cx�É8vzy�½¶ü<}cwI¿[½\uF½\wly�½\HS�c³c³8/GH
�zaGed=O/GH9m9m�=6/	��/I¤c¤j§�/��g/[�z³�=

. ¤G¤@1 ± =S²8Yfh�h�ac79�[H>�j=ÔKLm8_b:[efk9Ac]9hÞHS�j=S©^a@�6H ± =S?¬=>Ü«aGe¢�^h4AD7�H
Ó�=��¬=9Ø«AcYf¡GXOH��j=9�^=l��]9�ªefYf79:2CIHO��=�?¬:[efYfWIAc7OH6Ac79��²6=9¯SX^CF]^7�H
JªQÔagaDC��^Yf7�A@ZF:I�Ù�8:[m9efaI58h�:[7gZ­ac_Ñhj]^efZFYfm^e¢:cH�X9:2ZF:\CFaG¡G:279:[ac]9�
CFaGklaDZF�[H n�Yf7�»Suª}Iy��B}�¿R{ÁÀ9½Lo�w9{��Ôü<}cwI¿��¬}cw�o�w9{ ½2ÌbÌ |f¾g½\w9{B~U}z�F}c{dx
vcwl��Î9ÏDxF{ ½\�jx�çboª~�
SÎ
� ÃzÃ\èIH��c³c³G³8=

. ¤c�D14K-=I²^A���acZªZFYdHDP�= ßL=��l]9h�:[edH@AD7��·;>= Ø�= ± ]9�ªm^Y¢7^YdH¬Jª��]^e0ZFYf��CFacklacZ
ZF:IAch£W[agaDC��^Yf7�A@ZFYfaG7Ê]9�ªYf79¡��8:[�ªY0C�Ack^Y¢efY0ZFYf:[�[H n Yf7Ê»>u�}IyÞ}�¿�{ÁÀ9½
� {ÁÀio�w9{�ÌBü<}cwI¿·}Dw�o�w9{ ½2Ì |¢¾g½\w^{<����{�}cwl}D��}c��xRÎ^ÏcxF{ ½\�jxjçdoª�«ÎzèIH
Ýr:279YfW[:GH^N Z�ADef5gH9�D³G³G³�Hlm9mO=6/I³z¥[§�/c/[�^=

. ¤z¦I1�Ø�=jØ«aIî>A@C��OHÑ��=��ÞADZ�ADCFYfWGHÑAD7�� ÜRAD]^C�AI�¹²l=�²�]9E�X�A@ZFh�:GH
J�K�7�Y¢7^W2CF:[h�:[7gZ�ADe9�8:[m9efaI58h�:[7gZ`Acef¡GaDCFY0ZFX9hö_bacCÔh�aGk^Y¢ef:SCFacklacZ
ZF:IAch��[H n¼Yf7Ñ»Suª}Iy��r}�¿V{ÁÀ9½Ro�w9{��Sü<}cwI¿	�B}cw�o�w9{ ½2ÌÁÌ |¢¾g½\w9{`~U}z�F}c{dx
vcwl��Î9ÏDxF{ ½\�jx�çboª~�
SÎ
� ÃzÃ\èIH��c³c³z��=

. ¤G¨@1i²6=�ßÔ:2X979EG:GH ± = ± a���Ac�[H-Ac79�àÜ�=��×Ac¡c79:2CIH J�K£X9Yf:2C�A@CFW\Xg5
ac_�CF:IAcW\ZFY¢�G:°kl:[X9AI�8YfaDCF��X9Ac7��8ef:[�jW[ach�m9ef:2�8Y0Z�5gH núYf7´»Suª}Iy��L}�¿
q·üM��o�Â8ÃzÃGÃ Ç }DuFÈDx�À^}\Éà}Dw­ñLvGÌfvDwly2|bwg¾�~�½ªvzy2{d|bòI|Á{dÏ¼vcw���Îl}GÍ
y2|�vGÌ�ó�½2Ì |���½\u�vc{d|�}cwÑ|bw�Ë��8Ì {d|dÍb�r¾g½\w^{dx·Î9ÏDx�{ ½\��xFH6�c³c³G³�=

. ¤z¥I143<=DQÔX9AcYfh�aIîUYfW[ÒGHG¯«=c²8]9¡GADCIHDÝ�=[Ó·]9h4ADCIHIAc7��-��=@©Ô=c��=@QSAch��
mlaG�[HrJ�K�7jA@CFW\X^YfZF:2W2ZF]^CF:<_bacCBZFYf¡cX�ZFe05VW[ac]9m^e¢:[�-h�]9e0ZFY0��CFacklacZBW2ac�
aGml:2C�A@ZFYfaG7�H nøY¢7¶»Suª}Iy��Ô}�¿·o�qrq<q o�w^{ ½\u\w�vc{d|�}cw�vGÌ>ü<}cwI¿[½\uF½\wly�½
}cwj~>}z�F}c{d|�y2xUvcw��L���8{�}D��vc{d|�}DH�²8:2aG]9edHcÓ·acCF:IA�Hzh4A[5-�D³G³8/cHzm^m�=
m9mO=l�c�c�z�[§8�c�c�z¥g=

. ¤G�@14¯«=g©9]^E�]��9A�HGN Ez:[h�aDZFaLìj=fHz©Ô=zKUC�AcYdHgAD7���¯«=GØ«Yf¡zAD�ªX9YdH>JªÜLC�Ac�8�
]�A@ZF:I���ªm�ADZFY¢ADe<m9ADZªZF:2CF7Þ_ÁacCFh4A@ZFY¢ac7�aD_Ôh�YfW2CFa�CFacklacZ·¡DCFaG]9mOH n
Yf7�ó·|Áx�{du�|��2��{ ½ª������{�}cw�}c��}D�8x�~U}z�F}c{d|dy-Î9ÏDxF{ ½\�jxFH^Ø�=^KL�FADh4A8H
¯«=6K�C�ADYdHl¯«=6©9]^E�]��9A�H�AD7��Þ¯«=9ØRAD�ª:[¡zA[î>A�H�;r�8�[=¢H9�zaGed=l¦�Hlm^m�=
¤c�G³@§�¤D�z��=�²8m^CFYf7^¡G:2CIH��c³c³z��=

. ¤G�@1i²6= �^=l²8]97OH8�j= � =�3O:[:GH�Ac7��iÓ�= ßL=6²�Y¢hÞHVJ�K�CªZFY0®�W2YÐADe�Yfh�h�]979:\�
k�AD�ª:I� ��î>A@CFh kl:2X�AI��Y¢aDCF�ÙaD_ÿ�^Yf��ZªCFYfk9]8ZF:I� Ac]8ZFaG7^aGh�aG]^�
CFaGklaDZFY¢W���58��ZF:[h��[H n´Yf7�»>u�}Iy�½�½ª�c|Áw�¾cxj}�¿·o�q<qrq |bw^{ ½\u\w�vc{d|�}cw�vGÌ
ü<}cwI¿[½\uF½\wly�½Ê}�¿�~>}z�F}c{d|�y2x¶vcwl�­����{�}c��vc{d|�}cw�çboDüM~�� Â8ÃzÃzô�è@H
�c³c³8/GH�m9m�=^¤c�G�G¤�§4¤G�G�c�8=

. �z³@1 ± = ± =���]^CFm^X�5gHÞQL=�3OYf�ª:2ZªZFYdH ± =�¯¬ADC��8Yf_ H�3<=jN CFYf�ªX�H�Ac7��
K-=ÔÜRAc¡c:GH J�;`h�acZFYfac7^��k�AD�ª:I�­W2aG7gZªCFaGeUac_«W[agaGml:\C�ADZFYf79¡×X^:2Zª�
:2CFaG¡c:[79:2aG]9�ih�aGk^Yfe¢:ÞCFacklacZF�[H náYf7ào�qrq<qâs^uªvcw^x2vGy2{d|�}cw9xÑ}Dw
~U}G��}D{d|�y2x�vcwl�����8{�}D��vc{d|�}Dw9HO�D³G³z�gHU�ªml:[W[Y¢AceMY¢�ª�ª]^:VaG7Ñ��]9e0ZFY0�
CFaGklaDZR²g58��ZF:[h��[=



. �8/214KV=8Ó·X9aga�AD7����j=8ØLacCF��îUYfefe�HjJ�K�7�:���W2:[7gZUW[agacC��8Y¢79ADZFYfaG7�A@Cª�
W�X9Y0ZF:[W\ZF]^CF:U_bacC>Ac]^ZFac79ach�aG]9�<CFaGklaDZSZF:IAch��[H n°Y¢7�»Suª}Iy��M}�¿�{ÁÀ9½
o�w^{��Mü<}cwI¿	�l}cw�o�w^{ ½2ÌbÌ |¢¾g½\w9{6~U}G��}D{dx�vcwl�VÎ9ÏDx�{ ½\��x·çboª~�
SÎ�� ÃDÂIèIH
�×Ac�ªX^Y¢7^¡cZFac7�H^�VQLHl�ÞA[5Þ�c³c³z��=

. �z�@1��¬=g�8=�ßÔ]^ZFef:2CIHgK-=gKV= ± YfÒ[Ò[YdH8Ac79� ± =G3<=gØLaGefefYf�[HLJ�QÔagaGml:2C�A@ZFYf�z:
W2aD�G:2C�Ac¡c:Sac_8CF:[W2ZFYfefYf79:IA@C`:[7��8Y0CFac79h�:[7gZF�[H n�Yf7�»Suª}Iy��l}�¿<o�w9{ ½\u�w��
ü<}DwI¿	�B}cw�~>}z�F}c{d|�y2x-vcw�������{�}c��vc{d|�}cw^H6�D³G³G³�=

. �G¤D1��RA@��Y¢�×�G]^79¡�AD7��×K�e¢:\�9AD7��8:2C��6:[efYf79�ªEg5gH�J�ÜLCFaG]^7��^:[�×��5^h��
klacefY¢W�W[aGh�h�]979YfWIA@ZFYfaG7­kl:2Z�îÔ:[:[7­X9:2ZF:2CFac¡G:[7^:[aG]^��W[agaGml:\C�ADZª�
Yf7^¡jCFaGklaDZF�[H n¼����{�}cwl}c��}c��xR~U}z�F}c{dxFH9�zaGed=9�8H�7^a^=9¤8H��c³c³G³8=

. �c�c1i²l=UQSA@CFm9Yf7�HRQL=U©9:2CªC�A@CFYdH·©Ô=���ac7�ZF:2�ª:[efe¢a8H·;>=U?BAc¡c:[efefa^HVAD7��
?¬=r?BADZF]^:[efefY�H J�²8WIADeÐADk9ef:��^:2e¢Yfkl:2C�A@ZFYf�z:�m^CFagW[:[�^]^CF:2��_bacCi:��j�
W2Y¢:27�Z«hj]^efZFY0��CFaGklaDZRW[agaDC��^Yf7�A@ZFYfaG7�H nøY¢7¶»Suª}Iy��Ô}�¿Rq·üM��o�Â8ÃzÃzÃ
Ç }cuªÈDx�À^}\ÉÊ}cw�ñLvGÌfvDwly2|bwg¾4~�½ªvzy2{d|bòI|Á{dÏÞvcw��iÎ�}Iy2|�vGÌOó-½2Ì |���½\uªvGÍ
{d|d}cw�|bw�Ë��8Ì {d|dÍb�r¾g½\w9{rÎ9ÏDxF{ ½\�jxFHO�c³c³G³�=

. �z¦@14KV=��^=�N����ªml:[:2CªZIH8KV=8�ÞADCªZFYf7^aGefYdH�KV=�ßÔYfefeÐA@C��OH^Ac79�43<=8��=^ÜRADh��
k9ADC��8:[efeÐA�H-JªQÔaGefe¢AcklaDC�ADZFYfaG7�ZFX8CFaG]9¡cX°ZFX^:R:2�8m9efaGY0Z�A@ZFY¢ac7Þac_¬e¢aD�
W[AceBYf7gZF:2C�AcW2ZFYfac79�·Yf7ÑAc]^ZFac79ach�aG]9�LW[aGefef:[W2ZFYf�z:�CFaGklacZFYfW[�[T«¯SX9:
��ZFYfW�E4m9]9efefYf79¡�:2�8ml:2CFYfh�:[7gZIH n�����{�}cw�}c��}D�8x�~U}z�F}c{dxFH9Ýrace�=6/c/GH
PLa^=���H^m9mO=O/2�z�I§�/@¥g/GH��D³G³8/cH

. �G¨D1i��=4P-=iKLX^h4AG�9ADk�Ac�^YdH�²6=°��= ± ]9�ªX9Ac7�H��¬=��¼AD79¡^H�AD7��
;>=>P«AcEcAc79a8HïJ�K W[ac79��ZªC�ADY¢78��h�aD�G:Ñk9Ac�ª:I�Õ�8Y¢��ZªCFYfk^]^ZF:I�ãW[aD�
acml:2C�ADZFYfac7ø��ZªC�A@ZF:[¡c5Õ_baDCÞ_bac]^C�ack���:[W2Z�efY0_ÁZFYf79¡­CFaGklaDZF�[H n Yf7
»Suª}Iy��R}�¿°{ÁÀ9½°o�w9{��-ü<}cw[¿	�«}cw­o�w9{ ½2ÌbÌ |¢¾g½\w^{R~U}z�F}c{dxÞvcwl�¶Î^Ïcx�Í
{ ½\��x�çboª~�
SÎ
� ÃzÃ\èIH��c³G³c³8=

. �z¥@1436587979:�;U=M?BADCFEz:\CIHãJ�3OY0_b:[efaG7^¡ÑAG�9ADm^ZFYfaG7¶Y¢7¶X9:2ZF:2CFac¡G:[7^:[aG]^�
h�]9e0ZFY0��CFaGklacZ-ZF:IADh��[T ± :[�ªmlac79�ª:iZFaÑW2aG7gZFYf78]9AceS�cADCFY¢A@ZFY¢ac7´Yf7
Yf79�^Yf��YÐ�8]�ADecCFaGklaDZ¬ml:2Cª_ÁacCFh4AD79W[:GH n�����{�}cwl}c��}c��x<~>}z�F}c{dxFHG�GaGed=
��H97^a^=9¤8H9m9m�=9�D¤G�@§��c¨G¥�HO�D³G³G³�=

. �G�D143`=8;U=^?BA@CFEz:2CIHgìj=^Ü«]^a^H^Ac79�i��=8�G]97^¡^HRJ�QÔagaGml:2C�A@ZFYf�z:RCFaGklaDZ
ZF:[Ach��>ADm9m9efYf:I�4ZFa�ZFX9:«�ªYfZF:«m^CF:[m9ADC�ADZFYfac7°Z�Ac�ªElH nÑY¢7Þ»>u�}Iy�½�½ª�GÍ
|Áw�¾cxV}�¿Lo�w^{ ½\u\w��>ü<}cw[¿	�¬}cwÞ���DòDvcwly�½ª��~>}z�F}c{d|�y2xFHO�D³G³8/c=

. �G�D14ß<CFYÐAD7�?¬=9Ü«:2CFEz:25iAD7��Þ�ÞA	�ªA����ÞADZ�ADCFY �WGH-J�?`CFYf79W2Y¢m^ef:I��W[ach��
h�]97^Y¢W[ADZFYfaG7�_ÁacC>��587�Ach�YfW>h�]9e0ZFY0��CFacklacZ<Z�Ac�ªE�ADefe¢agW[ADZFYfaG7OH n�Yf7
»Suª}Iy�½F½ª�c|bwg¾cx�}�¿�{ÁÀ^½�o�w^{ ½\u\w�vc{d|�}cw�vGÌ`Î9ÏD�«É8}cxF|b��� }DwÑqræ\É^½\u�|dÍ
��½\w9{�vGÌl~U}G��}D{d|�y2xFH9�¼ADYfE8YfE�YdH9Ø«A[î>AcYfYdH��«:[WG=��c³G³c³8=

. ¦D³D14ß<CFYÐAD7�?¬=^Ü«:2CFEG:254Ac79���ÞA	�ªA����ÞA@Z�ADCFY!�WGH·J�?<]^�ªX9:2Cª��î>A@ZFW\X^:2CIT
K�7iAcm9m8CFazADW\X4ZFa�_bAc]9e0ZSZFacefe¢:\C�Ac7gZ>ZFYf¡GXgZFe058��W[ac]9m^e¢:[�4CFacklacZ>W[aD�
aDC��^Yf7�A@ZFYfaG7�H n ¯M:[W�X979YfWIADe·CF:[mlacCªZIHV÷L79Yf�z:2CF�ªY0Z�5ÕaD_4²�aG]^ZFX^:2CF7
QSADefYf_ÁacCF7^YÐA�H��c³c³8/G=

. ¦g/21 ± =O� =BßÔ:[ADC��OH<¯«=�� =`��W[3MAcYf7OH<Ac7��×��=`Ü«aga��8CFYfW�X�HÕJ�QÔac�
aDC��^Yf7�A@ZF:I�°Z�A@CF¡G:2ZLAc�ª�ªYf¡ch�:[7gZ«AD7��iY¢7gZF:2CFW2:[m^ZU_baDC�]979h4AD797^:I�
ADY0CS�z:[X^YfW[ef:[�[H n°Yf7i»Suª}I}Iy�½ª�c|bw�¾cxR}�¿>{ÁÀ9½LÂ8ÃzÃDÂ-o�qrq<q­o�w9{��`ü<}Dw�Í
¿[½\uF½\wly�½4}cwÑ~>}z�F}c{d|�y2x�vcwl�i����{�}c��vc{d|�}cw^HM�×Ac�ªX9Yf7^¡cZFaG7OHO�VQLH
�ÞA[5Þ�c³c³z��=

. ¦c�@14ß�=gßL=c�×:2CF¡c:2CrAc7�����=g�^=g�ÞADZ�ADCFYfWGH�J�ßrCFazAc�^WIAD��ZSac_6efagWIADe�:[efY0�
¡cYfk9YfefYfZ 5�_ÁacCrhj]^efZFY0��Z�ADCF¡c:2Z<aGk^�ª:2CF�GA@ZFYfaG7�H n4Yf74»Suª}Iy���}�¿SóU��~«Î^H
�D³G³c³8=

. ¦D¤D1i��=9�G:[7^E�Y¢7�Ac79�ÞÜ�=^�R]��8:[ElHRJ�¯SX^:·m�ADm�ADC�ADÒ[Ò[Y�m^CFaGk^ef:[hÞH nÑYf7
»Suª}Iy��r}�¿Vo�w9{ ½\u�wlvD{d|�}cwlvcÌUü<}DwI¿I½\uª½\wly�½�}cw�o�w9{ ½2ÌÁÌ |¢¾g½\w9{Ô~>}z�F}c{dx
vDwl��Î9ÏDx�{ ½\��x�çboª~�
SÎ�� Â8ÃzÃzÃ\èIH��c³c³G³8=

. ¦@�c143`=�;U=�?BADCFEG:2CIH�Ó�=�©^CF:2¡G:[7^:GH4ìj=jÜ«]9a8H�AD7�� ± =j�ÞAc�^X�A@�
�cAc7OH J��RYf��ZªCFYfk9]8ZF:I�àX^:2ZF:2CFac¡G:[7^:[aG]^�Ñ�ª:279�ªYf79¡�_ÁacCÑaG]8Z��^agaDC
h�]9e0ZFY0��CFaGklacZUefagWIADefY¢Ò[ADZFYfaG7OH h4ADm9m^Y¢7^¡iAc7��°m�ADZFX°m9e¢Ac7^Yf79¡^H n×Yf7
»Suª}I}Iy�½ª�c|bwg¾cx4¿\u�}c� {ÁÀ9½¶Â8ÃzÃ@Â�Å�~>Æ Ç }cuFÈDx�À^}�Éº}DwøË��8Ì {d|dÍ
~>}z�F}c{SÎ^ÏcxF{ ½\��x�H^�¼AD�ªX9Yf79¡DZFaG7�H^�VQLH��c³c³z��=

. ¦G¦I14K-=S� =U²�ZªCFac]9ml:ÑAc79�Õ¯«=UßSAcefW�X�HïJ���Yf�ª�ªY¢ac7øCF:[ef:[�cAc7gZ°W[aGe0�
e¢AcklacC�A@ZFYf�z:·aGk^�ª:2CF�GA@ZFYfaG7ÞAD7��ie¢agW[AcefYfÒIADZFYfaG7OH n×Yf7Þ»Suª}I}Iy�½ª�c|bwg¾cx
¿\uª}D� {ÁÀ^½-Â8ÃzÃDÂ4ÅL~>Æ Ç }cuFÈDx�À^}�ÉÊ}cwÞË��8Ì {d|dÍb~U}z�F}c{>Î^ÏcxF{ ½\��x�H
KLe¢Ac7°QL=8²�X�]9e0ZFÒ�Ac7��4365^7^79:U;>=�?BADCFEG:2CIH8;r�8�[=fHg�¼Ac�ªX^Yf79¡cZFac7�H
�VQLH��c³G³G��HlÓ·ef]gîS:\C«K�WIAG�8:[h�YfW·?`]9k9efYf�ªX9:\CF�[=

. ¦c¨@14ßL=l�Rac7�AcAce¢�OHO3`=OÜRADCFYf:[mg5gH6AD7��Þ�j= ± ]9�[H4J �RYf��ZªCFYfk9]^ZF:[��h4A@�
79Yfm9]^e¢ADZFYfaG7�aD_`hj]9e0ZFYfm9ef:Rack���:[W2ZF��]9�ªYf79¡�CFaGml:[�[H n¼Yf7�»Suª}I}Iy�½ª�GÍ
|bw�¾cxÑ}�¿�{ÁÀ^½ÑÂ8ÃzÃDÂÊÅL~>Æ Ç }cuFÈDx�À^}�É }cwãË��8Ì {d|dÍb~U}G��}D{�Î9ÏDx\Í
{ ½\�jxFH9KLe¢Ac7°QL=9²8X�]9e0ZFÒLAc79�i36587979:L;>=9?BA@CFEz:2CIH8;<�^�[=fH��¼AD�ªX^�
Yf79¡cZFac7�H9�VQLHl�D³G³G��H�Ó·ef]gîS:\C«K�WIAG�8:[h�YfW·?`]9k9efYf�ªX9:\CF�[=

. ¦G¥I1�ìj=�KUC�AcYdH�Ø�=gKL�FAch4A�H�Ac79��Ø�=gÓVAD:2ZF�ª]�H�Jª�ÞADm�ADW	"g]9Yf�ªY0ZFYfaG7iY¢7
hj]^efZFY0��CFaGklaDZU��58��ZF:[h��Sk�AD�ª:I�°ac7�ZFYfh�:«�ªX9ADCFYf79¡��ªW�X9:[�^]9efYf79¡8H n
Yf7�ó·|Áx�{du�|��2��{ ½ª������{�}cw�}c��}D�8x�~U}z�F}c{d|dy-Î9ÏDxF{ ½\�jxFH^Ø�=^KL�FADh4A8H
¯«=6K�C�ADYdHl¯«=6©9]^E�]��9A�H�AD7��Þ¯«=9ØRAD�ª:[¡zA[î>A�H�;r�8�[=¢H9�zaGed=l¦�Hlm^m�=
¤G�c¤@§�¤c�z�g=�²8m^CFYf7^¡G:2CIH��c³c³z��=

. ¦c�@1i²6=MQSADCFm^Yf7×Ac79��3`=�;U=�?BADCFEG:2CIH¼JªQÔagacml:2C�ADZFYf�z:�h�aDZFYfaG7¶W2acCª�
�^Yf7�A@ZFYfaG7 AG�8h�Yf��Z���587�Ach�YfWãack9��Z�ADW[ef:[�[H n Yf7 óR|bxF{du\|��2��{ ½ª�
����{�}cwl}c��}c��xö~>}z�F}c{d|�yÿÎ9ÏDx�{ ½\��xFHÕØ�=ÑKL�FADh4A8H�¯«=�K�C�AcYdH
¯«=�©^]9E�]��^A8H8Ac79�°¯«=^ØRAD�ª:[¡zA[îSA8Hl;<�^�[=fH8�zace�=�¦�H8m^m�=6/[�z¦I§�/I¦D�8=
²8m8CFY¢7^¡G:2CIH��c³c³z�g=

. ¦c�@1�N\= ± :2E8ef:[Y0ZFYf�[H�Ü�=9�R]9�^:[ElH8AD7���;>=���Y¢efYfaG�[H�Jª��]^e0ZFYf��CFacklacZ�W[aGe0�
e¢AcklacC�A@ZFYfaG74_bacCÔCFaGk9]^��ZÔ:\�^m^efacC�ADZFYfac7�H nÞYf7i»>u�}Iy�½�½ª�c|Áw�¾cx·}�¿Uo�w�Í
{ ½\u\w��Uü<}cw[¿	��|bw�~>}z�F}c{d|�y2x-vcw�������{�}c��vc{d|�}cw^H6�D³G³G³�=

. ¨G³@14K-=8²�¡GaDCFk9Yf�ª�FAjAD7�� ± =�QL=8K�CFE�Yf7�H�J�3OagWIAce67�AI��Yf¡zA@ZFY¢ac7°��ZªC�A@ZF:2�
¡GYf:[�j_ÁacC�A�ZF:IAchâac_UCFaGklaDZF�[H n£¯M:[W�X�= ± :[mO=¢HrÜ«:2acCF¡GY¢A�¯M:[W�X�H
�c³c³8/G=

. ¨8/\1i²6=^QSA@CFm9Yf7�AD7��43<=g;U=8?BA@CFEz:2CIHRJ�QÔagaGml:2C�A@ZFYf�z:Ref:IAG�8:2CS_ÁaGefefa@î>�
Yf79¡-Y¢7°A-�^Yf��ZªCFYfk9]^ZF:[�4h�]9e0ZFY0��CFaGklacZr��58��ZF:[hÞH n�»Suª}Iy�½F½F�D|bw�¾cxV}�¿
o�w9{ ½\u�w��Sü<}cwI¿��`}Dw�~>}z�F}c{d|�y2x-vDwl�j���8{�}D��vc{d|�}Dw9H6�D³G³G��=

. ¨z�I14;U=¬÷«W�X9Yfkl:GH`¯«=BÓVA@ZFa^Hr��=`K��FAG�^A8H<Ac79�×Ó�=¬ØLaG�ªa��9A�H J �«5��
7�ADh�Y¢WÑZ�Ac�ªEàAc�ª�ªYf¡c79h�:[7gZ�Yf7 A­hj]^efZFY¢AD¡G:[7gZ#�Dh�]9e0ZFY0Z�Ac�ªEã:27^�
��YfCFac79h�:[7gZ¶k�Ac�ª:[�ÿac7Öh�a��8]9ef:´W2aG7%$9YfW2Z×CF:[�ªace¢]8ZFYfaG7�H n Y¢7
»>u�}Iy��R}�¿�{ÁÀ9½io�w9{���ü<}DwI¿	��}cw´o�w9{ ½2ÌÁÌ |¢¾g½\w9{R~>}z�F}c{dx�vcw��×Î9ÏDx\Í
{ ½\�jx�çboª~�
SÎ
� Ãzô\èIH��c³c³8/G=

. ¨G¤@14¯«=-QL=V3OYÐAD79¡àAc79� �^=-²l=·3OY¢]OH Jª��aDZFYfaG7öW[aG7gZªCFacejCF:IAcefYfÒ2�
Yf79¡�W258W[efYfW4k�Aceferm�Ac�ª�ªYf7^¡���ZªC�ADZF:[¡D5×ADh�aG79¡�hj]9e0ZFYfm9ef:�h�ack9Yfef:
CFaGklaDZF��Yf7­CFacklacZ��ªagW[W2:2C�¡zADh�:[�[H nõYf7´»>u�}I}Iy�½�½ª�c|Áw�¾cx�}�¿4{ÁÀ9½
Â8ÃzÃDÂ¼o�q<qrq¹o�w^{��jü<}cwI¿I½\uª½\wly�½�}Dw�~U}z�F}c{d|dy2xÑvcwl������{�}c��vcÍ
{d|�}cw^H9�¼AD�ªX9Yf79¡DZFaG7OH9�VQLH��ÞA[5��D³G³G��=

. ¨c�D1 ± =g;<h�:2Cª5gHcÓ�=8²�Y¢EGacCF�ªE�YdH�Ac79��¯«=�ßSAcefW�X�HLJ�?BCFacZFagW[acef�S_bacCÔW[aGe0�
e¢AcklacC�A@ZFYfaG7�H�W[agaDC��^Yf7�A@ZFYfaG7�AD7�����587�Ach�YfWiCFaGef:�Ac�ª�ªYf¡G7^h�:[7gZ
Yf7�AjCFaGklaDZ�ZF:[AchÞH n¶Yf7�»Suª}I}Iy�½ª�c|bwg¾cxj}�¿·{ÁÀ^½-Â8ÃzÃDÂ4o�qrq<q�o�w^{��
ü<}cwI¿[½\uF½\wly�½Ñ}cw´~>}z�F}c{d|�y2x�vDwl�Ñ����{�}c��vD{d|�}cw9HÔ�¼Ac�ªX^Yf79¡cZFac7�H
�VQLH��ÞAI5Þ�c³c³z�g=

. ¨z¦I1iQL=­QSAc��ZF:2e¢m^Yf:2ZªC�A8H 3<=¶N�agW[W�X9YdHà�j=�PRADC��8YdH ��=×?<Y¢AD¡G¡GYfa8H
K-=9²8W[AcefÒ[a^H�Ac79��K-=9²�¡GacCFk^Yf�ª�FA8H-JªQÔagaDC��^Yf7�A@ZFY¢ac7�Ach�ac79¡jX^:2Zª�
:2CFaG¡c:[79ac]9�ÞCFacklacZFYfW¶�ªagW[W2:2C�m9e¢A[5g:2CF�[H n Yf7 »>u�}Iy��j}�¿�o�w^{ ½\u2Í
wlvc{d|d}cwlvGÌ�ü<}cwI¿[½\uF½\wly�½�}Dw¼o�w^{ ½2ÌbÌ |¢¾g½\w^{U~>}z�F}c{dxivcw���Î^ÏcxF{ ½\�jx
çboª~�
SÎ�� Â8ÃzÃzÃ\èIHl�c³G³c³8=

. ¨G¨@14K-=�ß<CF:[7��8:[7^_Á:[e¢�iAD7���Ø�=z÷�=zÓ·ack9Y¢AcefEcA8HLJ�¯M:[AchºW2agaGml:2C�A@ZFY¢ac7
]9�ªYf79¡´�^]9Ace·��587�Ach�YfW[�[H n Y¢7 »Suª}Iy���}�¿ÞqRüM�Lo�Â8ÃGÃzÃ Ç }cuFÈcÍ
x�À^}\É¶}cw�ñLvGÌfvcw�y2|bw�¾�~U½FvGy2{d|bòI|b{dÏivcw���Î�}Iy2|�vGÌ�ó�½2Ì |���½\u�vc{d|�}cw�|bw
Ë��8Ì {d|dÍb�r¾g½\w9{ÔÎ9ÏDx�{ ½\��xFHO�c³c³G³8=

. ¨z¥I14?¬=�²�ZFac79:GH�Æ�vcÏg½\uª½ª�VÆ¬½ªvcu\w^|bw�¾j|bw�Ë��8Ì {d|�v[¾g½\w9{BÎ9ÏDxF{ ½\�jxFH¬��N�¯
?`CF:2�ª�[H6�c³c³G³�=


