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In “coordination problems,” each person wants to participate in a joint action only if others
participate also. For example, each person might want to take part in an antigovernment
protest but only if there are enough total protesters.

One way to coordinate is simply to communicate a message, such as “Let’s all participate.”
But because each person will participate only if others do, for the message to be successful,
each person must not only know about it, each person must know that each other person
knows about it.

Social integration and political change can both be understood as coordination problems;
| am more likely to support an authority or social system, either existing or insurgent, the
more others support it.

Public rituals, rallies, and ceremonies generate the necessary common knowledge.

A public ritual is not just about the transmission of meaning from a central source to each
member of an audience; it is also about letting audience members know what other
audience members know.

Buying certain kinds of goods can be a coordination problem; for example, a person might
want to see a movie more the more popular it is. To get people to buy these “coordination
problem” goods, an advertiser should try to generate common knowledge.

Evidence from regular prime-time television commercials suggests that popular shows are
able to charge advertisers more per viewer for commercial slots, because popular shows
better generate common knowledge (when | see a popular show, | know that many others
are also seeing it).




An example You are standing near the front door of a bus and | am near the back
door. | notice a mutual acquaintance, who yells from the sidewalk. Joining this acquaintance
would be nice, but we care mainly about each other’s company: | want to get off only if you
get off and you want to get off only if | get off. The bus doors open; separated by the crowd,
we must decide independently whether to get off.

Say that when our acquaintance vyells out, | look for you but cannot find you; I’'m not sure
whether you notice her or not and thus decide to stay on the bus. Maybe we both know
that our acquaintance yelled, but | do not know that you heard.

Say that when our acquaintance yells, | see you raise your head and look around for me, but
I’'m not sure if you manage to find me. Even though | heard the yell, and | know that you
heard since | see you look up, | still decide to stay on the bus because | do not know that
you know that | heard.

AdoU o€ elda va pe avalntag kot apa EEpw OTL EXELC AKOUOEL:
00U KAVW KATOLo KATAAANAO vOnua — oto omoio eol Ba avtanokplbeic, wote

(1) va kotaAdBw, OTL EEPELC OTL EXW AKOUOEL TNV dwvn

(2) va kataAaBelg, OtL EEpw OTL EXELC AKOUOEL TNV dwvh

Fevikevon tou (1)

OewpPWVTAC TOV MALKTN 'You' wg EKMPOCWIIO EVOC EUPUTEPOU CUVOAOU (Ttapacg)
LE To omolio Ba BeAe va ouvtoviotel o maiktng 'I', mpokUTTEL N akOAouBn yevikeuon
™¢ ouvOnkng (1) :

(1B) Nwc¢ Ba pmopovca va pabw av:
UTIOOETELG OTL OswpEiTOL YEVIKWG AITOSEKTO OTL EXW OLKOUOEL TNV dWVN;



Coordination - we are facing each other

The worst thing for me would be if | got off and you stayed on, because | would feel bad
about having a drink without you being there.

If | stay on the bus, | get the “status quo” utility of 4, regardless of whether you get off or
not.

you get off you stay on

| get off 6,6 0,4
| stay on 4,0 4,4
Ta Zevyn emAoywv: (1get off, you get off )

(Istay on, you stay on )

glval ol «KOTOOTACELG LOOPPOTILAC» YLa TO TAlyVIO: KOVELG amo toug maikteg Sev Ba kEpSile
aAAalovtag tnv Aoy tou, Ue 6eSopévo OTL 0 aAog Ttaiktng dev aAAalel eTiAoyn.

Ma To MapaKATw UTIOBETIKO Tatyvio, dev untdpyet {eLyog emAOY WV

TIOU VO ELVOL «KOTALOTO.ON LOOPPOTILOLCY .

you get off you stay on

| get off 6,4 6,5
| stay on 5,6 7,4

MNa to mapakdtw mnaiyvio (prisoner's dilemma), to {evyog emthoywv

(Istayon,youstayon) eivaln povadikr «Katdotoon LOOPPOTLACY.

you get off you stay on

| get off 6,6 0,7
| stay on 7,0 4,4



Kripke model - we are facing each other

States sl I’'m awake, you’re awake
s2 I’'m awake, you're asleep
s3 I’'m asleep, you’re awake
s4 I’'m asleep, you’re asleep

Primitive propositions

I’'m awake is true at states sl,s2
you’re awake is true at states sl,s3
Possibility relations S3 X S4 $2 & oy S4

Emidoyéc twy natktwy o€ kade uia kataotaon tou povtéAou Kripke

sl I’'m awake, you’re awake a b

s2 I’'m awake, you’re asleep | stay on you stay on
s3 I’'m asleep, you’re awake | stay on you stay on
s4 I’'m asleep, you’re asleep | stay on you stay on

At state “I’'m awake, you’re awake”:

If one of us got off and the other stayed on, the situation would be “unstable” because one
of us would want to change her action.

Hence the two possibilities are that either we both get off or we both stay on.
Both of these situations are “equilibria” in that neither person, given the other person’s
actions, would choose to do something different.



I’'m awake is true at states sl,s2

you’re awake is true at states sl,s3

$3 R e S4 $2 ~ o, S4

Events are sets of states

Event[ I'm awake ] ={s1,s2}

"I’'m awake " occurs at states sl ,s2

Event[ you're awake ] ={s1,s3}

"you’re awake " occurs at states s1,s3

Event[ we’'re both awake ] ={s1}

"we’re both awake " occurs at state sl

Event[ one of us is awake ] ={s1,s2,s3}

"one of us is awake " occurs at states s1,s2,s3

Event[p ] ={x : n poppovAa ¢ aAnBelel otnv KatAoTOON X }

"¢ " occurs atthe set of states {x : n ¢opuovAa ¢ aAnBelel otnv Katdotaon x }

"l know event Q" occurs at state x: Q occurs at every state z such that z ~p.X

Event[ | know event Q] = {x : Q occurs at every state z such that z=,.x}
Event[ you know event Q] = {x : Q occurs at every state z such that z =, x}

Event[ | know you’re awake ] = {s1}

Event[ you know that I’'m awake = {s1}

Event[ | know that you know that I'm awake] =
={x : "you know that I’'m awake " occurs at every state z such that z~=.x }

={x : if z issuchthat z~,.Xx, then z is s1} = {s1}

Event[ you know that | know you’re awake] =
={x : "lknow you’re awake " occurs at every state z such that z =, x}

={x : if z issuchthat z~,,x, then z is s1} = {sl1}



Coordination - you are facing away from me

you get off you stay on

| get off 6,6 0,4
| stay on 4,0 4,4

Emtidoyéc Twv natktwv o€ Kade uio kataotaon tou povtéAou Kripke

sl I’'m awake, you’re awake a b
s2 I’'m awake, you’re asleep | stay on you stay on
s3 I’'m asleep, you’re awake | stay on b
s4 I’'m asleep, you’re asleep | stay on you stay on

Prob { stateis s1}=Prob {stateis s2 } = Prob { stateis s3 }=Prob {stateis s4} = 1/4

The following expected values and probabilities
are conditioned on the event " you’re awake " .

b is 'you stay on': Your expected payoffis 4

b is 'you get off' :

a is 'l stay on'

Your expected payoff is Prob { stateis s3}x0

+ Prob {stateis s1}x0 = 0
a is 'l get off"'
Your expected payoff is Prob { stateis s3}x0
+ Prob {stateis s1}x6 = 1/2 x6 = 3

You decide to stay on

At state “I’m awake, you’re awake”:

If one of us got off and the other stayed on, the situation would be “unstable” because one
of us would want to change her action. Hence the two possibilities are that either we both
get off or we both stay on.

Since you decide to stay on, I decide to stay on.

This is the only “equilibrium” in the case in which you face away.



Kripke model - you are facing away from me

Event[ I'm awake ] ={s1,s2}

Event[ you're awake ] ={s1,s3}

sl I’'m awake, you’re awake
s2 I’'m awake, you’re asleep
s3 I’'m asleep, you’re awake
s4 I’'m asleep, you’re asleep
Possibility relations $3 X e S4
sl ~ o, S3 S2 ~ oy S4

Event[ | know you’re awake ] = {s1}

Event[ you know that I'm awake ] = { }

Event[ | know that you know that I’'m awake ] =

={x : "you know that I'm awake " occurs at every state z such that z~=.x}

={x : if zissuchthat z~nx, thenz € {}} ={}

Event[ you know that | know you’re awake ] =

={x : "lknow you’re awake" occurs at every state z such that z =, x }

={x : if z issuchthat z~,,x, thenz is s1} = { }
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Evéotnta 2.5. An Event-Based Approach

[MpoTelvOuEVEG QOKNOEIG

1 ‘Eotw to Kripke model - we are facing each other.

a MNna kaBe éva amod ta mopakdtw events (0mou ol ekdppaocels 'l| know' , 'you know'

€xouv tnv duUoLKN Toug €vvola), Bpeite To avtiotolyo cUVOAO OAWV TWV KATACTACEWY OTIOU

oupPaivel To event: "none of us is awake", "you don't know you’re awake" ,
"you know that | don't know you’re awake".

b MNna kaBe éva amod ta mopanavw events, ypaPte pia avriotolyn tpomikn ¢oppouvAa

LE OTOULKEC TIPOTACELG (primitive propositions) l-awake, You-awake, Ko UE

TEAEOTEG Kve » Kyou - YMOAOyiote T0 ocUVOAO OAWV TWV KATOOTACEWV OMouU aAnBelel

KaBe dpoppouvAa. Eival to cUvoAo mou BprAkate (00 PE TO OUVOAO OAWV TWV KOTAOTACEWV

omnou cupBaivel To avtiotolxo event; Av OxL, yLati;

2 E€etdote to mpoPAnua Coordination - you are facing away from me, étav

Prob {I'mawake } =M, Prob{you’re awake }=m.
Bpeite meploxeg twv M, m omou ol aikteg anodacilouv va mapapeivouv oto Aswdopeio.
Yndpxouv TEPLOXEC Twv M , m oOmou ol maikte¢ anodaocilouv va kKatefouv amod to
Aewdopeio;



