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Ø*Ù�Ú�Û®Ü_ÚbÛYÝ�Þ¬ß�à?á¾â�ã¾Û®ä�Úbåeâ*æ�ç2æâÚbß�æ�èIÚ�éêä�é¼ë(ìêí�ë�îbïKë�ï�ðPñIò4ë?óUÙ?ã¾ô_ÙÀãRæ�ôVÝ'å?ôVÚ8Ü_å�Úbõöó	ã¼â�ÙÀæçKæ÷
âÚbßuæiôVÝ'ßYø.Ý'æÚbõ\Ý�Þ&âÚbô_Ù?åÂã¾ô8Û�á%Úbåeâ�ã¼â�ã¾ÚbæFô8Û�á¾á¾Úbõ\Û®ä�Úbålâ�æùâ�Ù?Û®âùãRåeâÚ8Ü_Û�ôVâÀÛ�å?õ\ã¾åúæÝ'ßYÚ
æÚbå?æ�Ú	ô8Û�å�û.Ú	æ_Û�ã¾õYâÝjû.Ú	ãRåeâÚbá¾áRã¼ä�Úbåeâ�Û�åÂõ�Û�à�âÝ'å�Ý'ßuÝ'à?æ8ëlÙÂÛ�æ�Û�ô4Ù?ã¼Ú8ü�ÚbõùæâÚbÛ�õ?ã¾á¼ç�ä�Ü�ÝBó�÷
ã¾å�äiã¾ålâÚ8Ü�Úbæâ&ã¾å�â�Ù�Ú;øÂÛ�æâ&õ�Úbô8Û�õ?Ú�ÞIÝ�Ü&â�ó�Ý»ßuÛBýÝ�Ü&Ü�ÚbÛ�æÝ'å?æbéjþtã¼Ü_æâ8ë�ã¼â%ø?Ü�ÝBü2ãRõ�Úbæ«ã¾å?å�Ý®÷
ü®Û®â�ã¼ü�Ú�ßYÚ8â�Ù�ÝKõ?æ�Û�åÂõÿôVÝ'å?ôVÚ8ø?â�æ�Þ=Ý�Üjõ?Úbæ�ã¼ä'å?ã¾å?ä�ëNÜ�ÚbÛ�á¾ã��bã¾å?ä�ë�Û�å?õTÙ?Û�å?õÂá¾ã¾å�äùßYÝ2õ?Ú8Ü_å��
õ?ã¾æ�âÜ_ã¼ûÂà�âÚbõ�ëEá¾Û®Ü�ä�ÚV÷�æ�ô8Û�á¾Ú�ë¤õ�çKå?Û�ßuã¾ô®ë(Ý�ø.ÚbåNë(Û�åÂõ Ù�Ú8âÚ8Ü_Ý�ä�Úbå�Ú8Ý'à?æ��úãRå�Þ=Ý�Ü4ßuÛ®â�ã¼Ý'å ø?Ü�Ý®÷
ôVÚbæ�æ�ãRå�ä æç2æ�âÚbßuæ8é Ø*Ù�Ú��åeâÚ8Ü_å?Ú8â»ã¾æ�ýàÂæâiâ�Ù�ÚTßYÝ'æâÀø?Ü_Ý'ßuã¾å�ÚbålâFÚ���Û�ßYøÂá¾Ú�Ý�Þ;æ�à?ô4Ù
æçKæâÚbßuæ
	!Ý�â�Ù�Ú8Ü_æ%Û®Ü�Ú;ß�àÂá¼â�ã¨÷�õ?Û®â�Û®ûÂÛ�æ�Ú�æçKæâÚbßuæ%Û�å?õöãRåK÷�Ù�Ý'à?æÚ�ã¾å�ÞIÝ�Ü_ßuÛ®â�ã¼Ý'åvæç2æ�âÚbßuæ8é
� ÚbôVÝ'å?õ�ë�ã¾â�Ý�.Ú8Ü_æFàÂæÚ8ÞIàÂá�âÚbô_Ù?å�Ý'á¾Ý�ä�ç Þ=Ý�Üiõ�Ú8ü�Úbá¼Ý�ø�ã¾å�äTÛ�å?õ\Û�å?Û�á¼ç��bã¾å�ä�ßYÝKõ�Úbá¾æFÛ�å?õ
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fixing the agreement
(contract)

process of coming to
an agreement (protocol)

negotiation auction breakable unbreakable

automated task assignment

leveled commitment contingency...Dutch EnglishVickrey

þ(ã¾ä'à�Ü�Úuî ��� à�âÝ'ßuÛ®âÚbõvâ�Û�æ��ÀÛ�æ�æ�ã¼ä'åÂßYÚbåeâ8é

â�Ù�Ú8Ý�Ü_ã¾Úbæ�Ý�Þ(ãRåeâÚ8Ü_Û�ôVâ�ã¾ü2ã¼â�çÀÛ�ßYÝ'å�äuÙ2à?ßuÛ�å?æ8é��%à?ßuÛ�åÂæ8ë?á¾ã���Ú«Ý�â�Ù�Ú8Ü%ã¾åeâÚbáRá¾ã¼ä�Úbålâ�åÂÛ®â�à�Ü_Û�á
û.Úbã¾å�ä'æ8ë2õ�Ý�å?Ý�â�Þ·à?å?ôVâ�ã¼Ý'åùã¾åFã¾æÝ'á¾Û®â�ã¼Ý'å�ëeûÂà�â�ã¾ålâÚ8Ü_Û�ôVâ�ãRå�ü®Û®Ü_ã¼Ý'à?æ¤ó�Û�ç2æ�Û�åÂõFÛ®â�üPÛ®Ü4ã¼Ý'à?æ
á¼Ú8ü�Úbá¾æ 	2Ù�ÝBó�Ú8ü�Ú8Ü�ë�â�Ù�ÚUÜ_Úbá¾Û®â�ã¼Ý'å?æ�ÙÂã¼øÂætû.Ú8â�ó�Ú8Úbåiã¾åeâÚbáRá¾ã¼ä�Úbå?ôVÚ%Û�å?õFãRåeâÚ8Ü_Û�ôVâ�ã¾ü2ã¼â�çuÛ®Ü�Ú«æâ�ã¾á¾á
ø.ÝlÝ�Ü4á¼çFà?åÂõ�Ú8Ü_æâÝ2Ý2õ�é

� ��Ú8çÀø?Ü_Ý�ûÂá¼Úbß Û�õ?õ?Ü�Úbæ�æÚbõ»ãRåÀâ�Ù?ã¾æUÛ®Ü�ÚbÛ�ã¾æ	â�Ù�ÚjÛ�à�âÝ'ß�Û®âÚbõ�Û�æ_æ�ã¼ä'å?ßYÚbålâ*Ý�Þ�ß�à?á¨÷
â�ã¼øÂá¾Újâ�Û�æ��Kæ%âÝùÚ��KÚbô8à�â�ã¾å?äiÛ®ä�Úbålâ�æ&à?å?õ?Ú8Ü%ôVÜ_ã¾âÚ8Ü_ã¾Û�æ_à?ô_Ù�Û�æ«Ú	��ô8ã¼ÚbåÂôVçöÛ�å?õvÜ�Úbá¾ã¾Û®ûÂãRá¾ã¼â�ç�é
Ø*Ù�Ú�Û�à?âÝ'ßuÛ®â�ã¼Ý'å»Ý�Þtâ�Û�æ��ÀÛ�æ�æ_ã¼ä'å?ßYÚbålâ*Ü�Ú�
2à?ã¼Ü�Úbæ�â�ÙÂÛ®â*â�Ù�ÚjÛ®ä�Úbålâ�æ������à?æÚjÛuôVÝ'ß�ßYÝ'å
ø?Ü�Ý�âÝKôVÝ'á�â�Ù?Û®â¤ø?Ü�Úbæ�ôVÜ_ã¾û!Úbæ¬Ù?Ý�ó â�Ù�Ú8çYÙ?Û�ü�Ú*âÝjã¾ålâÚ8Ü_Û�ôVâ¤ãRåYÝ�Ü_õ�Ú8Ü¬âÝ�ôVÝ'ßYÚ*âÝjÛ�åuÛ®ä�Ü_Ú8ÚV÷
ßYÚbålâ	Ý'å��ó	Ù�ÝFõ?ÝlÚbæ	ó	Ù?Û®â��uÛ�å?õ��������;Û®Ü�ÚjóUã¾á¾á¾ã¾å?ä�âÝ� �Àâ�Ù�Úbã¼Ü��ÂåÂÛ�á�Û®ä�Ü�Ú8ÚbßYÚbålâ%ãRåöÛ
ÞIÝ�Ü_ßuÛ�á�Ý�Ü��á¼Ú8ä'Û�á¾á¼çiü®Û�á¾ã¾õ��YôVÝ'ålâÜ_Û�ôVâ8é*Ø*Ù?Ú�ø?Ü�Ý�âÝKôVÝ'áEôVÝ'å?ôVÚ8Ü4å?æ	â�Ù?ÚjÛ�ôVâUÝ�ÜUø?Ü�ÝKôVÚbæ�æ*Ý�Þ
�Âå?õÂã¾å�ä�Û�åöÛ®ø?ø?Ü�Ý�ø?Ü4ã¾Û®âÚUâ�Û�æ��iÛ�æ_æ�ã¼ä'å?ßYÚbålâ8ë�ó	Ù?ãRá¼Ú	â�Ù�Ú�ôVÝ'ålâÜ_Û�ôVâ%ôVÝ'å?ôVÚ8Ü_å?æ�â�Ù�Ú�ôVÝ'åÂæÚV÷

2à�Úbå?ôVÚbæ&Û�å?õ�ôVÝ'ßußuã¾â�ßYÚbåeâ�æ«Ü_Úbæ�à?á¼â�ã¾å?äFÞIÜ�Ý'ß â�Ù�ÚYÛ�æ�æ�ã¼ä'åÂßYÚbåeâ«Ý'å�ó	ÙÂã¾ô_Ùvâ�Ù�ÚYÛ®ä�Úbåeâ�æ
Û®ä�Ü�Ú8ÚbõNé�Ø*ó�Ýjæ�â�Û�å?õ?Û®Ü_õYâ�çlø.Úbæ�Ý�Þ.â�Û�æ��YÛ�æ�æ�ã¼ä'å?ßuÚbåeâ�øÂÜ�Ý�âÝ2ôVÝ'áRæ¤Û®Ü�Ú%å�Ú8ä�Ý�â�ã¾Û®â�ã¼Ý'åK÷cû�Û�æÚbõ
ø?Ü�Ý�âÝKôVÝ'á¾æ�èIÚ�éêä�é¼ëtì��2ë�î�î�ë?ï��®ñIò�Û�å?õÀÛ�à?ôVâ�ã¼Ý'å�÷cûÂÛ�æÚbõiø?Ü�Ý�âÝKôVÝ'á¾æ�èIÚ�éêä�é¼ëtì  ®ñIò4é�! ��Û�ßYøÂá¼Úbæ�Ý�Þ
ó	ã¾õ?Úbá¼ç�Û®øÂøÂá¾ã¼ÚbõTÛ�àÂôVâ�ã¼Ý'å�øÂÜ�Ý�âÝ2ôVÝ'áRæ�Û®Ü�Úùâ�Ù�Ú"!¤å�ä'áRã¾æ�ÙÿÛ�à?ôVâ�ã¼Ý'å�ë¬â�Ù�Ú#«à�â�ô4ÙºÛ�àÂôVâ�ã¼Ý'åNë
Û�å?õiâ�Ù�Ú%$«ã¾ô&�lÜ�Ú8çiÛ�à?ôVâ�ã¼Ý'åTèIÚ�éêä�é¼ëtì¨î' �ñIò4é)(�Ý'ßuøÂÛ®Ü�ÚbõiâÝ�å�Ú8ä�Ý�â�ãRÛ®â�ã¼Ý'åK÷cûÂÛ�æÚbõ»ø?Ü�Ý�âÝKôVÝ'á¾æ8ë
Û�à?ôVâ�ã¼Ý'å�÷cûÂÛ�æÚbõ»øÂÜ�Ý�âÝ2ôVÝ'áRæUæ�Ù?Ý�ósæ�Ú8ü�Ú8Ü_Û�á#õÂã¾æâ�ã¾å?ôVâ*Û�åÂõ»Û�õ�ü®Û�åeâ�Û®ä�Ú8Ý'à?æ«ÞIÚbÛ®â�à�Ü�Úbæ � â�Ù�Ú8ç
Û®Ü�ÚYÚbÛ�æ�ãRá¼çvã¾ßuøÂá¼ÚbßYÚbålâ�Û®ûÂá¼Ú�ë.â�Ù�Ú8ç�Úbå�ÞIÝ�Ü_ôVÚuÛ�åÿÚ	��ô8ã¼Úbålâ�è·á¼ÝBó�÷�ôVÝ'æâjÛ�å?õ+*BÝ�Üjá¼Ý�ó*÷câ�ã¾ßYÚBò
Û�æ�æ�ã¾ä'å?ßYÚbålâEø?Ü�ÝKôVÚbæ�æ8ë�Û�å?õ�â�Ù�Ú8ç&ä'à?Û®Ü4Û�åeâÚ8Ú�Û�å;Û®ä�Ü�Ú8ÚbßYÚbålâtÚ8ü�Úbå�ãRåjæ�ôVÚbå?Û®Ü4ã¼Ý'æ#ãRå�ó	Ù?ãRô_Ù
â�Ù�ÚöÛ®ä�Úbålâ�æùø.Ý'æ�æÚbæ�æYÝ'åÂá¼ç ü�Ú8Ü_ç á¾ã¼ââ�á¼Ú»õ�Ý'ß�Û�ã¾åK÷�Ý�Ü�â�Û�æ��e÷�æø.Úbô8ã���ô,�2å?Ý�ó	á¼Úbõ?ä�Ú�éúØ�ó�Ý
æâ�Û�å?õÂÛ®Ü_õ â�ç2ø.ÚbæuÝ�Þ«â�Û�æ�� Û�æ�æ_ã¼ä'å?ßYÚbålâuôVÝ'åeâÜ4Û�ôVâ�æùÛ®Ü_Úöà?ålû?Ü�ÚbÛ��®Û®ûÂá¼Ú»ôVÝ'ålâÜ_Û�ôVâ�æÿèIÚ�éêä�é¼ë
ì¨î	��ë¤î���ë�î�-PñIò«Û�åÂõTû?Ü�ÚbÛ��®Û®ûÂá¼ÚuôVÝ'ålâÜ_Û�ôVâ�æ8ë¬óUÙ�Ú8Ü�Ú�ôVÝ'ßußuÝ'åTÞIÝ�Ü_ßuæ&Ý�Þ�û?Ü_ÚbÛ��PÛ®ûÂá¾ÚuôVÝ'åK÷
âÜ_Û�ôVâ�æ«Û®Ü�Ú;ôVÝ'åeâ�ãRå�ä�Úbå?ôVçöôVÝ'ålâÜ_Û�ôVâ�æuèIÚ�éêä�é¼ë¤ì¨îbðPñIò	Û�å?õ�á¼Ú8ü�Úbá¼Úbõ�ôVÝ'ßußuã¼â�ßYÚbålâ«ôVÝ'åeâÜ_Û�ôVâ�æ
èIÚ�éêä�é¼ë�ì¨î�ë.-KëKîbíKëKî�/PñIò4é0(�Ý'ßYøÂÛ®Ü�Úbõ�âÝ&à?åeûÂÜ�ÚbÛ��PÛ®û�á¼Ú�ôVÝ'ålâÜ_Û�ôVâ�æ8ë'ûÂÜ�ÚbÛ��PÛ®û�á¼Ú�ôVÝ'ålâÜ_Û�ôVâ�ætÝ�Þ=÷
ÞIÚ8Ü#Û	æ_ã¼ä'å?ã��Âô8Û�ålâEÛ�õ�ü®Û�ålâ�Û®ä�Ú � â�Ù�Ú8ç�Û�áRá¼Ý�óºÛ®ä�Úbåeâ�ætÛ�ôVâ�ã¾å�ä%ã¾åjõ?ç2å?Û�ß�ã¾ôtÚbåeüKã¼Ü�Ý'åÂßYÚbåeâ�æEâÝ
1 Ú���ã¼ûÂá¼çFÜ�ÚbÛ�ôVâ«à�ø.Ý'åÀÞIà?â�à�Ü�Ú�Úbålü2ã¾Ü�Ý'å?ßYÚbålâ�Û�áEô4Ù?Û�å�ä�Úbæ%â�Ù?Û®âUß�Û���ÚjÚ���ã¾æâ�ã¾å�äFôVÝ'åeâÜ_Û�ôVâ�æ
à?å�Þ·Ûbü�Ý�Ü4Û®ûÂá¼Ú�é*þtã¼ä'à�Ü�ÚFî�æ�àÂßußuÛ®Ü_ã��8Úbæ*â�Ù?ã¾æ*Ü_Ý'à�ä'ÙöÝBü�Ú8Ü�üKã¼Ú8ósÝ�Þ�Û�üPÛ�ãRá¾Û®ûÂá¼ÚjÛ®øÂø?Ü�Ý'Û�ô_Ù?Úbæ
âÝ�Û�à�âÝ'ß�Û®âÚbõöâ�Û�æ��ÀÛ�æ�æ_ã¼ä'å?ßYÚbålâ8é

Ø*ÙÂã¾æNÜ�Ú8ø.Ý�Ü�âEõ?Úbæ�ôVÜ_ã¼û.ÚbæNó�Ý�Ü��&â�Ù?Û®â(Û�ã¾ßuæEÛ®âtã¾ålü�Úbæâ�ã¼ä'Û®â�ã¾å?ä	Û�à�âÝ'ßuÛ®âÚbõ�â�Û�æ���Û�æ�æ_ã¼ä'åK÷
ßYÚbålâUã¾åöß�à?á¾â�ã¾Û®ä�ÚbåeâUæç2æ�âÚbßuæ*â�Ù?Û®â%ôVÝ'ßjû�ã¾å�Úbæ	Û�àÂôVâ�ã¼Ý'åK÷cûÂÛ�æÚbõöø?Ü�Ý�âÝKôVÝ'á¾æ	Û�åÂõ»û?Ü�ÚbÛ��l÷
Û®ûÂá¼Ú«ôVÝ'ålâÜ_Û�ôVâ�æ8é)2öÝ�Ü�Ú«æø.Úbô8ã��Âô8Û�á¾á¾ç�ëlÛ�åiÛ®ø?ø?Ü�Ý'Û�ô4ÙiâÝYß�à?á¾â�ã¾Û®ä�Úbåeâ�â�Û�æ��ùÛ�æ�æ�ã¼ä'å?ßuÚbåeâ�ã¾æ
ã¾ålâÜ�ÝKõ?à?ôVÚbõvâ�Ù?Û®â%ãRæ	ûÂÛ�æ�ÚbõvÝ'å�Û�$«ã¾ô��2Ü�Ú8çl÷câ�ç2ø!ÚYÛ�à?ôVâ�ã¾Ý'åvøÂÜ�Ý�âÝ2ôVÝ'á43�5+6vá¾Ú8ü�Úbá¼Úbõ�ôVÝ'ß;÷
ßuã¼â�ßuÚbåeâ%ôVÝ'åeâÜ_Û�ôVâ�ãRå�ä�éUØ*Ù?Ú�Û�õ�ü®Û�åeâ�Û®ä�Ú;Ý�Þ�æ�àÂô_Ù�Û�ôVÝ'ß�ûÂã¾å?Û®â�ã¼Ý'å�ã¾æ	â�Ù?Û®â%ã¾âUã¾æUÛ®ø?øÂá¾ã¨÷
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