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v1>G`0 ¾ ¶]°°﹋`0a﹇a? À1½ ﹏﹞1︻

COMMUNICATING AGENTS

 ĕ·±0`1﹊¬½ D`³q ·? ·¨Æh﹞ ﹉Ã ﹏W À0a?

 ĕ«½ 1? ¶a﹋0_﹞ À0a?

 ĕa﹍Ã]﹊Ã 1? ÁÃ1±0\ 1\ل>G À0a?

ĊĊĊ ĕ
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v1>G`0 ¾ ̀ 0a﹇a? T³xi

COMMUNICATION LEVELS

¿G1>i1V﹞ ¾1½ ﹏﹞1︻ ¾0a? v1>G`0 ¾`0a﹇a? ¿︻0cF±0 T³xi

·﹊>m Uxi

The Network Level

®1?b Uxi

The Language Level

\a?`1﹋ Uxi

The Application Level
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v1>G`0 ¾`0a﹇a? À1½ k°﹋

COMMUNICATIVE ACTS

 ċ¿y1>G`0 ÁÃ0]F?0 k°﹋ ﹉Ã

 ﹉Ã D`³q ·? ]±0³G Á﹞k°﹋  ·﹋ \³m ·F﹁a﹎ a|± `\

ÁÃ1±0\  \`³﹞ `\ 0` ﹏﹞1︻ ﹉ÃÁ¨︺﹁ E©1W ]½\ Á﹞ aÂÂ︽G 0`Ċ

 ﹏﹞1︻ a﹎0 ċ1½ ¶﹑﹋ À1¬︺﹞ `\ ċ1لJ﹞ À0a?۱ ]Ã³﹍?

Ğ ﹏﹞1︻ ¶﹑﹋۳ Ei0 c﹞a﹇ĝ

 D1︻﹑y0 ~³¬N﹞ĚÁÃ1±0\ ę ﹏﹞1︻۳  b0{a,b}  ·?{a} ]°﹋ Á﹞ aÂÂ︽GĊ

 ®0³°︻ 1? Ø﹐³¬︺﹞ ċ¿y1>G`0 ÁÃ0]F?0 À1½ k°﹋ b0 v1>G`0 ¾`0a﹇a? À1½ k°﹋ 1ÃÀ`1F﹀﹎ À1½ k°﹋(Speech Acts)  \³m Á﹞ \1ÃĊ
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Ğ¯﹞ EhÂS «½﹑﹋ ﹌±` «±0\ Á¬±ĝ

Ě1½ ¶﹑﹋ À1¬︺﹞ `\ Ø﹑J﹞ę Informing

Ğ1Ã2 ĈÁ±0\ Á﹞ 0` E½﹑﹋ ﹌±` ³Gĝ

Ě1½ ¶﹑﹋ À1¬︺﹞ `\ Ø﹑J﹞ę Querying

n1[ k°﹋ ﹉Ã À0a?

Ğ`³>︻ ¶0``1¼S b0 ¯﹞ \a﹋ «½0³[ĝ

ĚaÂ︽F﹞ ف_W j²` 1? Á﹍°½1¬½ `\ Ø﹑J﹞ę Committing

k°﹋ ﹉Ã b0

Ğ³G Á°﹋ `³>︻ ¶0``1¼S b0 ]Ã1>±ĝ

Ě1½ k﹆± <1hF±0 `\ Ø﹑J﹞ę Prohibiting

k°﹋ ﹉Ã \`³﹞ `\

Ğ¯﹋ `³>︻ĉĝ

ĚÁ±1﹞b1i `1F[1i ﹉Ã `\ Ø﹑J﹞ę Directing

v1>G`0 ¾`0a﹇a? À1½ k°﹋

TYPES OF COMMUNICATIVE ACTS

v1>G`0 ¾`0a﹇a? À1½ k°﹋ ~0³±0
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¾`1F﹀﹎ ¾1½ k°﹋

SPEECH ACTS

 ¾1½ ·Ãa|±Ğ¾`1F﹀﹎ k°﹋ ĝ ¾1½ ·Ãa|± b0﹉ÂG1¬﹎0aC ]°Fh½ ®1?bč

 ¿﹍±³﹍S ·? v³?a﹞ ¾1½ ¾`³ÆG¶\1﹀Fi0 ®1?b b0č

\³m ¿﹞ ¶\1﹀Fi0 1½]p﹇ ² 0½[0ف ·? ®]Âi` ¾0a? \0a﹁0 wi³G ¶a﹞b²` D`³q ·? ·±³﹍S ®1?bĈ

 b0 ¿[a? 1½ ·F﹀﹎(utterance) ¿﹊ÃcÂ﹁ ¾1½ k°﹋ ·?1l﹞

]°½\ ¿﹞ aÂÂ︽G 0` 1Â±\ E©1WĊ

¾cÂS a½  ċ\³m ¿﹞ ·F﹀﹎ ·﹋

\³m ¿﹞ ®1Â? ]p﹇ 1Ã ف]½ ﹉Ã ®]m ¶\`²2a? ]p﹇ 1?Ċ

Ĉ\³m ¿﹞ ¶\1﹀Fi0 1½]p﹇ ·? ®]Âi` ¾0a? 1½ ·F﹀﹎ b0 ·±³﹍S

¾`1F﹀﹎ ¾1½ k°﹋ ¾ ·Ãa|±
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¾`1F﹀﹎ ¾1½ k°﹋

SPEECH ACTS

ai ¶1﹍± b0 ¾`1F﹀﹎ ¾1½ k°﹋ ~0³±0ل

¶]°Ã1¬±b1?

Representatives

¾\³¬°½`

Directives

¾]¼︺G

Commisives

¿±1Â?

Expressives

¿±﹑︻0

Declarations

¾cÂS \`³﹞ `\ ¿±1i` ~﹑y0

Ě]°±1﹞ č\`1? ¿﹞ ®`1?ę

]½\ ª1N±0 0` ¾`1﹋ ¶]±³°m \`0\ ¿︺i

Ě]°±1﹞ č¯﹋ Ei`\ 0_︾ 1﹀x©ę

]½\ ¿﹞ ]¼︺G ¾cÂS ·? ¶]°Ã³﹎

Ě]°±1﹞ čª²a? ¿±1¬¼Â﹞ ·? «½\ ¿﹞ ³ل﹇ ¯﹞ę

]°﹋ ¿﹞ ®1Â? 0` ¿°½^ E©1W ﹉Ã ¶]°Ã³﹎

Ě]°±1﹞ čªa﹊lF﹞ ċ«Fh½ 1لVm³[ę

·︺﹇0² ﹉Ã ®﹑︻0 1Ã ¾`0_﹎ ª1±

Ě]°±1﹞ č﹌°O ®﹑︻0ę

`0\ \³O² ]Ã\aG ċ·± 1Ã Ei0 =i1°﹞ ¾`1F﹀﹎ ¾1½ k°﹋ ¾d³©³BÂG ¯Ã0 ·﹊°Ã0  \`³﹞ `\\ĉ
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¾`1F﹀﹎ ¾1½ k°﹋

SPEECH ACTS

¿﹞³¬︻ ¾1½ ·﹀©µ﹞

 ﹏︺﹁¿Ã0aO0

Performative Verb

 ¾0³FV﹞¾0 ¶`0c﹎

Propositional Content

]°±1﹞ č ċ®\0\  ~﹑y0 ċEi0³[`\ĊĊĊ

]°±1﹞ čEÂ︺u² ®1Â?

Ě Ø﹑J﹞ čEi0 ·Fh? `\ęĊ

“The door is closed”

request

speech act = “please close the door”

inform

speech act = “the door is closed!”

inquire

speech act = “is the door closed?”

ċ ·¨¬O ·i a½

 ¾0 ¶`0c﹎ ¾0³FV﹞ ﹉Ã ﹏q1W

ċ]°Fh½

1﹞0

D²1﹀F﹞ ¿Ã0aO0 ¾1½ ﹏︺﹁ 1?
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¯¨C a? ¿°F>﹞ ¿i1°m1°︺﹞

PLAN-BASED SEMANTICS

Ĉ\a﹋ ︿Ãa︺G 0` ¾`1F﹀﹎ k°﹋ ﹉Ã ¾1°︺﹞ ®0³G ¿﹞ ·±³﹍S

¾`1F﹀﹎ ¾1½ k°﹋ ¿i1°m1°︺﹞

Ei0 ¾cÃ` Tay \`0]±1Fi0 ®1?b b0 ¶\1﹀Fi0 ċ1½ j²` b0 ¿﹊ÃĊ

Ě ]±0³G ¿¬± ·lÂ¬½ ¶]°Ã³﹎ ·﹋ \a﹋ ·O³G ]Ã1? w﹆﹁

\aÃ_B? 0` <³¨x﹞ ¿°½^ E©1W ﹉Ã ·﹋ ]°﹋ `³>N﹞ 0` ¶]±³°męĊ
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¯¨C a? ¿°F>﹞ ¿i1°m1°︺﹞

PLAN-BASED SEMANTICS

﹝1Jل
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1½ ﹏﹞1︻ v1>G`0 ¾`0a﹇a? ¾1½ ®1?b

AGENT COMMUNICATION LANGUAGES (ACL)

ACL
ACL]°Fh½ ª1ÂC 1\ل>G ¾0a? \`0]±1Fi0 ¾1½ E﹞a﹁ 1½Ċ
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1½ ﹏﹞1︻ v1>G`0 ¾`0a﹇a? ¾1½ ®1?b

AGENT COMMUNICATION LANGUAGES (ACL)

KQML

ACL

KQML

¿Ã1±0\ ¾`1﹊Fi\ ² ³O² faC ®1?b

Knowledge Query and Manipulation 

Language (KQML)

¿Ã1±0\ 1\ل>G E﹞a﹁

Knowledge Interchange Format

(KIF)

 b0 n1[ ¾ ·±³¬± ﹉ÃACLč

Ei0  ¶]m ﹏Â﹊lG kZ? ²\ b0č

ACL]°Fh½ ª1ÂC 1\ل>G ¾0a? \`0]±1Fi0 ¾1½ E﹞a﹁ 1½Ċ
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1½ ﹏﹞1︻ v1>G`0 ¾`0a﹇a? ¾1½ ®1?b

AGENT COMMUNICATION LANGUAGES (ACL)

KQML

¿Ã1±0\ ¾`1﹊Fi\ ² ³O² faC ®1?b

Knowledge Query and Manipulation 

Language (KQML)

¿Ã1±0\ 1\ل>G E﹞a﹁

Knowledge Interchange Format

(KIF)

 ¿±²aÂ? ®1?b ﹉Ã(outer)

Ğ¿y1>G`0 ¾1½ ﹏︺﹁ ĝĚ¿Ã0aO0 ę]︺F﹞ 1?﹏ ﹇<³ل﹇ ¾\

]°﹋ ¿﹞ ︿Ãa︺G 0`Ċ

 1? ¾`1﹋0³FV﹞  ²®³¬t﹞ \`0]± ª1ÂCĊ

Example performatives

• ask-if (‘is it true that. . . ’)

• perform (‘please perform the … ‘) 

• tell (‘it is true that. . . ’)

• reply (‘the answer is . . . ’)

 ®1Â? ¾0a? ¿±1?b ¾0³FV﹞ 1Ã ª1ÂC﹞0\ ¿Ã1±0\·°

 ¯Fm³± ¾0a? ¶\1﹀Fi0 ﹏?1﹇1½ ¾d³©³F±2

Ě²0ل ·>Ga﹞ ﹅x°﹞ ¾1°>﹞ a?ę
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1½ ﹏﹞1︻ v1>G`0 ¾`0a﹇a? ¾1½ ®1?b

KQML č1لJ﹞

 ċ1لJ﹞ À0a?

 ·﹋ ]iaB? 1½ D1?²` aÃ1i b0 ]½0³[ Á﹞ ·﹋ EhÂ©1>G³﹁ D1?²` ﹉ÃĞ1N﹋ @³GEiĝ ċ

 ª1ÂC b0 ]±0³G Á﹞KQML ]°﹋ ¶\1﹀Fi0 aÃbč

(ask-all

:sender  robot-A

:content  (BALL ?position)

:language  PROLOG

:ontology  ROBOT-SOCCER

:reply-with  identifier-X

)
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1½ ﹏﹞1︻ v1>G`0 ¾`0a﹇a? ¾1½ ®1?b

KQML PERFORMATIVES

KQML č¿Ã0aO0 ¾1½ ﹏︺﹁

KQML 

Performatives
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1½ ﹏﹞1︻ v1>G`0 ¾`0a﹇a? ¾1½ ®1?b

KQML č1لJ﹞
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1½ ﹏﹞1︻ v1>G`0 ¾`0a﹇a? ¾1½ ®1?b

KQML ² KIF č1لJ﹞
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1½  ¾d³©³F±2

ONTOLOGIES

ċ]°°﹋ `0a﹇a? v1>G`0 «½ 1? ]°±0³F? 1½ ﹏﹞1︻ ·﹊°Ã0 ¾0a?

 ¾²` a? ]Ã1?D1¬¨﹋ Ě¿G1W﹑xq0 ² ę ¾0a? ·﹋·°﹞0\ ﹉Ã ︿Âq³G ċ]°°﹋ ¿﹞ ¶\1﹀Fi0

]°m1? ·Fm0\ ﹅﹁0³GĊ

⇓

 ·? b1Â±¾d³©³F±2

 ¾d³©³F±2Ě¿i1°m Eh½ę

Ontology
D1W﹑xq0 b0 ¾0 ·︻³¬N﹞ ¾`³q ¾b1i oZl﹞

Ei0 ·︾]︾\ ﹉Ã ċ\]︺F﹞ ¾1½ ®1?b \³O² ﹏﹊l﹞ =¨︾0Ċ

 `\KSE Ei0 ·F﹁a﹎ D`³q ²0ل]F﹞ ² کaFl﹞ ¾1½ ¾d³©³F±2 ︿Ãa︺G ¾0a? ¾`1Âh? ¾1½ j﹑GĊ
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1½ ﹏﹞1︻ v1>G`0 ¾`0a﹇a? ¾1½ ®1?b

KQML čD﹑﹊l﹞

 ¾ ·︻³¬N﹞ ¾ ·Ã1C ¿Ã0aO0 ¾1½ ﹏︺﹁KQML Ei0 `²1°mĊ

Ě]°°﹋ `1﹋ «½ 1? ]°±0³G ¿¬± ︿¨FZ﹞ ¾1½ ¾b1i ¶\1ÂCęĊ

KQML

 ª1ÂC 1ل﹆F±0 ¾1½ «hÂ±1﹊﹞Ei0 ¶]l± ︿Ãa︺G Ø1﹆Â﹇\Ċ

Ě\`0\ \³O² «½ 1? ︿FZ﹞ ¾1½ ¾b1i ¶\1ÂC ®\a﹋ `1﹋ ﹏﹊l﹞ \]N﹞ęĊ

¿i1°m1°︺﹞ KQMK Ei0 ¶]l± ︿Ãa︺G ︹y1﹇ D`³q ·?Ċ

Ě\³m ¿﹞ 1F¬½1± ¾1½ ¾b1i ¶\1ÂC ®\a﹋ `1﹋ `\ ﹏﹊l﹞ ·? aN°﹞ ª1¼?0ęĊ

 ﹏︺﹁ ~³± QÂ½¾]¼︺G \`0]± \³O² ®1?b ¯Ã0 `\Ċ

Ě]°°﹋ ﹌°½1¬½ 0` ®1m`1F﹁` ]°±0³G ¿¬± 1½ ﹏﹞1︻ ċ·﹀Â}² ﹉Ã ·? ]¼︺G ¾0a? ¿Ã1±0³G \³>± D`³q `\ęĊ

 ¶`1﹋ ﹉G Ø1G]¬︻ ¿Ã0aO0 ¾1½ ﹏︺﹁ ¾ ·︻³¬N﹞Ěad-hoc ę]°Fh½ گ`c? `1Âh? ²Ċ

Ě1¼±2 b0 ¶\1﹀Fi0 ² EÃaÃ]﹞ `\ ﹏﹊l﹞ę
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1½ ﹏﹞1︻ v1>G`0 ¾`0a﹇a? ¾1½ ®1?b

AGENT COMMUNICATION LANGUAGES (ACL)

FIPA ACL

ACL

FIPA ACL

 b0 aG]Ã]O ¾ ·±³¬± ﹉ÃACLč

Foundation for Intelligent Physical Agents (FIPA)

ACL]°Fh½ ª1ÂC 1\ل>G ¾0a? \`0]±1Fi0 ¾1½ E﹞a﹁ 1½Ċ

·Ã1C `1F[1i č ·?1l﹞KQML
 ĕ ·? ¿Ã0aO0 ¾1½ ﹏︺﹁ \0]︺G۲۰ Ei0 ¶]m \²]V﹞ \`³﹞Ċ

 ĕ ®1?b b0 ¶\1﹀Fi0 1?SL Ei0 ¶]m ︿Ãa︺G ®1?b ¯Ã0 ¾0a? ¾`³q ¿i1°m1°︺﹞ ﹉Ã

Ě ®1?bSL ]°﹋ ¿Ã1¬±b1? 1½ k°﹋ ]°±1¬½ 0` ¯Æ¬x﹞1± ¾1½`²1? ² 1½ <³¨x﹞ ċ1½`²1? ]±0³G ¿﹞ęĊ
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1½ ﹏﹞1︻ v1>G`0 ¾`0a﹇a? ¾1½ ®1?b

FIPA ACL č1لJ﹞
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1½ ﹏﹞1︻ v1>G`0 ¾`0a﹇a? ¾1½ ®1?b

FIPA ACL č¿Ã0aO0 ¾1½ ﹏︺﹁
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1½ ﹏﹞1︻ v1>G`0 ¾`0a﹇a? ¾1½ ®1?b

FIPA ACL č·Ã1C ¿Ã0aO0 ¾1½ ﹏︺﹁ čĞ®\0\ ~﹑y0 ĝ ²ĞEi0³[`\ĝ

®\0\ ~﹑y0

Inform

Ei0³[`\

Request ·
Ã
1C

 ¿
Ã
0a

O
0 

¾
1½

 ﹏
︺

﹁

]±³m ¿﹞ ︿Ãa︺G \`³﹞ ²\ ¯Ã0 =hW a? ċ¿Ã0aO0 ¾1½ ﹏︺﹁ aÃ1iĊ

\³m ¿﹞ ︿Ãa︺G kZ? ²\ `\ ċ¿Ã0aO0 ﹏︺﹁ ²\ ¯Ã0 ¾1°︺﹞č

vam kÂC

Pre-condition

³Âi` aK0±1ل

Rational Effect

 ]m1? Ei`\ ]Ã1? ¾cÂS ·S

Ĉ\³m ﹅﹁³﹞ ¾`1F﹀﹎ k°﹋ 1G

 Ei0 `0²]Â﹞0 ª1ÂC ¾ ¶]°Fia﹁

Ĉ]F﹀Â? ¿﹇1﹀G0 ·S
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1½ ﹏﹞1︻ v1>G`0 ¾`0a﹇a? ¾1½ ®1?b

FIPA ACL č·Ã1C ¿Ã0aO0 ¾1½ ﹏︺﹁ čĞ®\0\ ~﹑y0 ĝ ²ĞEi0³[`\ĝ čD1pZl﹞

®\0\ ~﹑y0

Inform

Ei0³[`\

Request

·
Ã
1C

 ¿
Ã
0a

O
0 

¾
1½

 ﹏
︺

﹁

FIPA “Inform” Performative

The content is a statement. 

The pre-condition is that the sender:
• holds that the content is true;

• intends that the recipient believe the content;

• does not already believe that the recipient is aware of whether content is true or not

Note that the speaker only has to believe that what he says is true.

FIPA “Request” Performative

The content is an action. 

The pre-condition is that the sender:
• intends action content to be performed;

• believes recipient is capable of performing this action;

• does not believe that sender already intends to perform action

The last captures the fact that you don’t speak if you don’t need to.
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Q

 ¯Ã0 ċ1﹞0 jb`0 aÃ\1﹆﹞Ĉ]°Ã1Â? 1N﹋ b0 ]Ã1?

v1>G`0 ¾`0a﹇a? jb`0

THE VALUE OF COMMUNICATION

 b0Ál°﹋ ·S Ĉ]°﹋ ¶\1﹀Fi0 ]Ã1?

kiaCč

 1? Áh﹋ ·SĈ]°﹋ `0a﹇a? v1>G`0 ]Ã1?

\³m Á﹞ ·O0³﹞ kiaC ²\ ¯Ã0 1? n1[ E©1W ﹉Ã `\ ﹏﹞1︻ a½č
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ÀcÂ? À1½ Àb1?

BAYESIAN GAMES

¾cÂ? ¾b1?

Bayesian Game
 ﹉Ã ÀcÂ? Àb1? EVG ﹉ÃeG0aFi0 Àb1? ﹉Ã ÁÇcO ÀaÃ_C ¶]½1l﹞Ei0Ċ

n > 1 \`0\ \³O² 1Â±\ `\ ﹏﹞1︻Ċ

À ·︻³¬N﹞S  \`0\ \³O² 1Â±\ ¾1½ E©1W b0Ċ

 ﹏﹞1︻ a½ ¾0a?i  b0a﹁0 ﹉ÃiP \`0\ \³O² 1Â±\ ¾1½ E©1W b0Ċ

 E©1W a½Ss  ﹉ÃeG0aFi0 Àb1? ﹉ÃsG
 

 \³i ®0cÂ﹞ 1?)payoff( ]°﹋ Á﹞ ︿Ãa︺G a}1°F﹞Ċ

G0Ċ﹀1ق ﹝FW0 ﹉Ã 1? E©1W a½Ě¯ÂlÂC ęEi0 À²1h﹞ 1½ ﹏﹞1︻ À ·¬½ À0a? ·﹋ ]F﹁0 Á¬1ل 

Ĉ]°°﹋ <1ZF±0 0` ÁÃ1½ k°﹋ ·S ]Ã1? ÀcÂ? Àb1? ﹉Ã `\ 1½ ﹏﹞1︻

kiaCč
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ÀcÂ? À1½ Àb1?

BAYESIAN GAMES

﹝1Jل

F﹁1Ã ﹅﹆VG Ø1︺﹇0² ·﹋ ]m1? ÁF©1W ·? ·Fh?0² ]Ã1? 1½ ﹏﹞1︻ À1½ k°﹋Ei0 ·Ċ

( ) 0.7

( ) 0.3

P s a

P s b
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v1>G`0 À`0a﹇a? ² ÀcÂ? À1½ Àb1?

BAYESIAN GAMES AND COMMUNICATION

 ¾cÂ? ¾b1? ¯Ã0

 k± 1\ل︺G À0`0\(U,L) Ei0Ċ

C 1½ ﹏﹞1︻ b0 ﹉Ãa½ ·? ċª4³G k°﹋ b0 <1ZF±0 ¯Ã0`1|F±0 \`³﹞ ]½\ ¿﹞ 0` aÃbč¿ 2ف 

 a½ `\ a﹎0 ċ1لWs  S  ﹏﹞1︻۱  ﹏﹞1︻ ·?۲  \`³﹞ `\s  ċ]½]? ~﹑y0

 ﹏﹞1︻ b0a﹁0۲ ]°﹋ Á﹞ aÂÂ︽G ﹏?1﹆﹞ D`³q ·?č

 a½ À0a? 0` 1\ل︺G UÂVq `0]﹆﹞ ]°±0³G Á﹞ 1½ ﹏﹞1︻ 1لWs ]°﹋ ·>i1V﹞č

 `\s = a  1¼±2(U,L)  `\ ² ]°°﹋ Á﹞ <1ZF±0 0`s = b  1¼±2(D,R) ]°°﹋ Á﹞ <1ZF±0 0`Ċ

C`1|F±0 \`³﹞ \³m ¿﹞ ]Ã]Oč¿ 2ف 

 v1>G`0 ¾`0a﹇a? k°﹋ ¯Ã0 jb`0 Ė2 – 1.4 = 0.6
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«Ã0 ¶]Ã\ `1﹊¬½ À1½ ﹏﹞1︻ À0a? 0` À\]︺F﹞ Á﹍°½1¬½ À1½ «FÃ`³﹍©0 ®³°﹋1GĊ

 À1½ ra﹁ Á[a? a? 1½ «FÃ`³﹍©0 ¯Ã0 کaFl﹞ ÁÃ1±0\]±\a﹋ Á﹞ ·Â﹊GĊ

 ]°°﹋ 0]ÂC aÂÂ︽G ]°±0³G Á﹞ 1½ «FÃ`³﹍©0 ¯Ã0

 ċUÃaq Ø﹑﹞1﹋ D`³q ·? 1GD1y1>G`0 ]±`²2 <1hW ·? 0`Ċ

v1>G`0 À`0a﹇a? ﹅Ãay b0 ¾b1i ﹌°½1¬½

COORDINATION VIA COMMUNICATION

 ·﹋ ]½\ Á﹞ ¶b1O0 ﹏﹞1︻ ﹉Ã ·? ċv1>G`0 À`0a﹇a?

 À ·°Â¼? k°﹋ 1¼°G\³[ ]°﹋ ·>i1V﹞ 1\ل︺G À ·x﹆± `\ 0`Ċ
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v1>G`0 À`0a﹇a? ﹅Ãay b0 Á︻1¬FO0 À1½\0\`0a﹇

SOCIAL CONVENTIONS VIA COMMUNICATION
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v1>G`0 À`0a﹇a? ﹅Ãay b0 1½ k﹆± <1hF±0

ROLE ASSIGNMENT VIA COMMUNICATION

¶]m ︹Ãb³G ¾ ·±1pÃaW «FÃ`³﹍©0
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v1>G`0 À`0a﹇a? ®²]? aÂ︽F﹞ ف_W

VARIABLE ELIMINATION WITHOUT COMMUNICATION

 ·﹋ Ei0 ³G`1C ¾ ·°Â¼? k± 1\ل︺G ¯F﹁1Ã 1 ½[ف?u Ě¾ai0ai ¾]°﹞\³i ę]°﹋ ¿﹞ «¬Ãc﹋1﹞ 0`
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v1>G`0 À`0a﹇a? ﹅Ãay b0 aÂ︽F﹞ ف_W

VARIABLE ELIMINATION VIA COMMUNICATION

 ·﹋ Ei0 ³G`1C ¾ ·°Â¼? k± 1\ل︺G ¯F﹁1Ã 1 ½[ف?u Ě¾ai0ai ¾]°﹞\³i ę]°﹋ ¿﹞ «¬Ãc﹋1﹞ 0`





«FhÂi ¿¨﹞1︻]°S ¾1½ 

v1>G`0 ¾`0a﹇a?
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¿¨q0 ︹>°﹞

Michael Wooldridge,

An Introduction to Multiagent Systems,

Second Edition,

John Wiley & Sons, 2009.

Chapter 7
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¿﹊¬﹋ ︹>°﹞

Michael Wooldridge,

An Introduction to Multiagent Systems,

John Wiley & Sons, 2002.

Chapter 8
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¿﹊¬﹋ ︹>°﹞

Gerhard Weiss (ed.),

Multiagent Systems: A Modern Approach to 

Distributed Artificial Intelligence,

MIT Press, 1999.

Chapter 2 (2.1-2.2)
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¿﹊¬﹋ ︹>°﹞

Nikos Vlassis,

A Concise Introduction to Multiagent Systems and 

Distributed Artificial Intelligence,

Morgan & Claypool, 2007.

Chapter 4


