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Bottom-up perspective on institutions (cont.)

“Only because institutions are anchored in peoples minds do
they ever become behaviorally relevant. The elucidation of the
internal aspect is the crucial step in adequately explaining the
emergence, evolution, and effects of institutions” [North, 2004].
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Bottom-up perspective on institutions (cont.)

» an institution (rules, norms, etc.) is anchored in the agents’
attitudes, and

» its dynamics depend on the dynamics of the attitudes of its
members

What are the attitudes on the top of which institutions are built?
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Acceptance qua members of an institution

» Agents can identify themselves as members of the same
institution and recognize mutually as members of the same
institution (Gilbert, 1989)

» Agents can accept things qua members of the same
institution

» The existence and dynamics of norms of an institution
depend on their acceptances by the institution members
and on how these acceptances change over time

Example
The existence and dynamics of the rules of a certain game
(e.g. chess) depend on their acceptances by the game players
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Individual acceptance vs. collective acceptance

» Individual acceptance: a certain agent ¢ accepts that
something is true, qua member of a certain institution

» Collective acceptance: the agents in C accept that
something is true, qua member of the same institution

Example
Agent i, qua lawyer, accepts that his client is innocent.

Example
Three agents i, 5 and z accept that their mission is to protect
the Earth qua members of Greenpeace.
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Our proposal

» A modal logic of acceptance in institutional contexts

» Analysis of three operations on acceptance and related
institution dynamics:

» Announcement in an institutional context: assertions
and declarations in institutional contexts (e.g. voting for an
agreement, collective decision/judgment)

» Acceptance shift: form of paradigm shift for acceptance
(radical change in an institution, institution creation)

» Assignment on acceptance: effects of norm promulgation
and derogation on acceptance
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Acceptance logic (AL)

Normative concepts

Making AL dynamic |: announcement in an institutional context
Making AL dynamic Il: acceptance shifting

Making AL dynamic lll: assignments on acceptance

Extending Acceptance logic with beliefs
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Acceptance logic (AL)




Acceptance Logic (AL)

» AGT: afinite set of agents;
» P: a countable set of atomic formulas;
» X: afinite set of institutional contexts.

We note 2467 = 24GT \

Language:
pu=p|-p|eVe|Ac.p|Up
where G ranges over 24¢7* and x ranges over X

-~ d
AG:acSO éf _‘AG:x_‘SO
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Acceptance Logic (AL)

AG::EQO

‘if the agents in G function together as members of the
institution x then they accept ¢’ (or ‘the agents in G accept that
o while functioning together as members of ).

KG:J:T

‘the agents in G are functioning together as members of the
institution x’.

;&G:IT A AG:ISO

‘the agents in G accept that ¢ qua members of the institution z’.

Uy
‘p is universally true’.
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AL models

Acceptance models are tuples M = (W, A, V) where:
» W is a non-empty set of worlds (or states);

» Avyields an accessibility relation Ag, C W x W for every
I 24T and x € X.

»V:P 2V,

Az (w) = {v|(w,v) € Ag}: the worlds accepted by the
agents in G while functioning as members of institution = at
world w (G’s acceptance state in the context )

Remark

= common belief, the accessibility relations for collective
acceptances are not computed from the accessibility relations
for individuals.
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Constraints on AL models

Forevery z,y € X and I, J € 24¢T* such that J C I:
(S.1) If (w,v) € Agy and (v,u) € Ag, then
(w,u) € Agz-
(S.2) If (w,v) € Apy and (w,u) € Ag, then
(v,u) € Ag z-
(S.3) If Ag.(w) # 0 then Ag . C Ag.(w).

(S4) Ifv € Ag . (w) then v € U, Ai (V).
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Constraints on AL models (cont.)

Forg C1I
(S1) (S2)
Q00 9
Al,x AJ,y Al.x
(s3)
P (s4)
/ Ve
UielAl,x
N - =
~ - ~N
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Truth conditions

v

M, w Epiffw e V(p)

M,w = g iffnot M,w = ¢
MwEeVYiff MiwE por Myw E 9

M, w = Agp iff M,v = pforall (w,v) € Ag .

v

v

v
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Example: agreements and disagreements

123:Parliament
12:Parliament

2:Parliament
123:Parliament

12:Parliament
1:Parliament

123:Parliament
12:Parliament

123:Parliament

123:Parliament
123:Parliament

1:Parliament 123:Parliament
12:Parliament
2:Parliament

123:Parliament
f )S:Palllamen(
3:Parliament

123:Parliament

élzparliament—r A Al:Parliament warA
éQ:ParliamentT A A2:Pa7“liament warA
é?}: Parliament 1 /\ A3: Parliament 7WAT A
A12:Parliament—|— A A12:Parliament war/\

_‘A123:Parliament war A _‘A1,2,3:Parliament_‘war
is true at the red world
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A complete axiomatization of AL

All K-principles for every Ag.s.
All S5-principles for U.
(4") Agay = AgyAcay THCG
(5%) "Agay = Agy-Agay THCG
(Inca) (AgaT AAgap) — Apgae IFHCG
(Unanim) Aca(Ajeg Aiap — ¢)
(Inca,u) Up = Aguap

Theorem
AL is decidable.
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Example 1

Agent 1 and agent 2, qua Clue players, accept that Mrs Red is
the killer (noted r):

AlZ:CZueT A AlQ:C’luer
By axiom (Inca) we infer

Al:C’luer A A2:Clue7a
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Example 2

Agents 1, 2 and 3 accept that President of Republic is the
supreme authority while functioning as French citizens:

A123:ance PresAuth

Agents 1, 2 and 3 accept that the Pope is the supreme authority
while functioning as Catholics:

A193. cath PopeAuth
By Axiom (4*) we infer:
A12:CathA123:FrancePT63AUth A A12:anceA123:C’athpopeAUth
= Every group accepts (the validity of) other groups’
acceptances
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Some properties

Theorem
> F AgaAga T
> FAgap = Ag Ay IFHCG
F AnyAcae ¢ (AmylV Agep) ifHCG
F Any-Acae < (Agy LV -Agaeyp) IFHCG
FAgz(Agep — @)
F (Nieq AGiaAizp) = Agap

v

v

v

v
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Some invalid properties

> AgT — Ap, T fHCG
= Institution membership is not closed under subsets

Example

Eleven players {1,...,11} constitute a football team while
{1,...,10} do not constitute a football team.
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Some invalid properties (cont.)

> b’é (;&G:x—r A ;&Hx—r) — ;&GUH:xT
= Institution membership is not closed under set union

Example

{1,2} recognize mutually as owners of a property, {3,4}
recognize mutually as owners of the same property, {1,2,3,4}
do not recognize mutually as owners of the property.
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Some remarks: beyond unanimity

Take two specific sets of agents G and H such that H C G and
|G\ H| < |H| (i.e. H represents the majority of agents in G):

(Majority)  Agia(( /\ Aiwp) = )
i€H
Taking (Majority) as a logical axiom might be dangerous...

Theorem

Suppose (Majority) is valid for any G, H such that H C G and
|G\ H| < |H| then, fori # j we have:

(AscraAiae A N\ AceT) = Ascrap
GGQAGT*
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Normative concepts
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Attitude-dependent institutional facts

Institutional facts are characterized by two features (Tuomela,
2002):
» PERFORMATIVITY: if the members of an institution accept
a certain fact to be true then, the fact becomes true
according to the institution

» REFLEXIVITY: if a certain fact is true according to an
institution then, the members of the institution accept that
the fact is true

Example

If the members of a certain institution accept a certain piece of
paper as money, then, this piece of paper is money for the
institution (PERFORMATIVITY).

If it is true that a certain piece of paper is money according to
the institution then, the members of the institution accept the
piece of paper as money (REFLEXIVITY).
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Attitude-dependent institutional facts (cont.)

For formal institutions PERFORMATIVITY and REFLEXIVITY
should be defined wrt authorities/leaders/legislators:
» PERFORMATIVITY (formal case): if the authorities of an
institution accept a certain fact to be true then, the fact
becomes true according to the institution

» REFLEXIVITY (formal case): if a certain fact is true
according to an institution then, the authorities of the
institution accept that the fact is true
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Attitude-dependent institutional facts (cont.)

Auth : X — 246T

» Auth(z) is the set of authorities/leaders/legislators of
institution «

» if Auth(z) = (0 then x is an informal institution, otherwise «
is a formal one

Definition
Institutional truth (informal case). If Auth(z) = 0:

def
[x](p = /\GGQAGT* AG::ESO

Definition

Institutional truth (formal case). If Auth(z) # 0:
de,

[l’]gp :f AAuth(z):x(p

» [z]p means “yp is true according to institution z’
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Attitude-dependent institutional facts (cont.)

Theorem
> ([l = ) Alz]e) = [zl
» FromF ¢ infert [z]p
> - [z]e = [z][z]e if Auth(z) # 0
> Sfx]e = [z]-[z]e if Auth(x) # 0

For the legal case, [z] is K45 (it embeds Grossi et al’s logic,

2006)
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Counts-as

Definition e g
Counts-as (Searle, 1995). ¢ & v < [2](p — v)

> > 1 is meant to stand for: “p counts as v in the context
of institution z”
» Classificatory rule in the sense of Grossi et al. (2006)

Example

In the language of gesture, the nodding gesture “counts as” an
endorsement of what the speaker is suggesting:
[gesture](nodding — yes).
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Counts-as (cont.)

[Jones and Sergot, 1996]
Theorem
From | (2 ¢ 3) infer - (g1 & 2 ¢ @1 & 93)

v

From | (1 > ) infer I (g1 & 2 ¢ @3 & ¢2)
F (o1 > 02 A g1 B 03) = (91 > (92 A 93))
(1 B 02 A3 B @2) = ((01V 93) B 92)
(1B @2 A (91 A ga) B 03) = (91 B 03)

v

v

v

v
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Obligations and permissions

Definition . .
Obligation. 0,¢ % —p & V

3

» “p is something obligatory within the institutional context z’
(noted O, ) if and only if “=p counts as a violation in the
context of institution z”

» V is an atom for violation (Anderson, 1958)

Definition ;
Permission. P ¢ & =0,
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Making AL dynamic |I:
announcement in an
institutional context




From a Static Point of View to a Dynamic Point of View

» Announcements are commonly studied in combination with
knowledge and belief, such as in Dynamic Epistemic Logic
(DEL)

» We here combine announcements with acceptances
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AL with Announcements

AL™ extends AL by formulas [z!]¢

xlyp

‘it is publicly announced in the institution = that .

[z1]p

‘¢ holds after the announcement of ¢ in z’.

Tl Ajp
‘it is publicly announced in institution x that i accepts p in .

= It approximates i’s action of announcing p in the context x:
an assertion in the sense of Speech Act theory.
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Semantics of AL

Models and the satisfaction relation are as before plus:
(WA V), w = [zl
iff
(W, A™ V), w = ¢
where:

> AM(Gy)(w) = A(G,y)(w), ify#a.
> AM(Gy)(w) = AG,y)(w) N [[Y]|m, iy =

Theorem

If M is an acceptance model then M®" is an acceptance
model.
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Example
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Axiomatization of AL™

All axioms and inference rules of logic AL.
[2!]p < p

[2l] = ¢ [zl

(2] (01 A p2) < ([z!ler A [21]p2)
[T!1Y]AGyp < AgylrlY]e ify #x

(2] AGyp ¢ Ay (¥ — [zllp))  ify=u
Rule of replacement of proved equivalence

Theorem
This is a sound and complete axiomatization w.r.t. the class of
acceptance models.
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Some properties

Theorem

v

F [zlp]Age  if o is Boolean

v

FAgzp — [2l-¢|Ag.. L

F [zW][x) ) < [ |[zl]e  ifip, 4" are positive
formulas

v

v

Fo — [zlple if is Boolean

v

[ _‘AG:xp — [x!_'AG:asp]_‘AG:mp
F 2! (p A =Agap)]~(p A AGeD)

v
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Establishing norms by agreement during dialogue

= 1, 2, 3 are the committee members of the Master program in
Al at Toulouse University. They have to decide whether Master
thesis should be written in French, and use majority to decide.
If H C {1,2,3} and |H| > 2, P € {Fr,~Fr}:

Av23.c(Nijcgg AiceP — P)

= It follows that, after each agent in {1,2} qua member of the

committee declares that thesis should be written in French, 1, 2

and 3 start to accept that thesis should be written in French:
[C!ALCF’/’ A AQ:CFT’]Algg;CF’I"

= If 1, 2 and 3 accept that at least one in {1, 2} does not accept
that thesis should be written in French, the committee is
“dissolved” after the announcement:

A123;c—|(A1;CFT’ A\ AQ;CFT’) — [C!ALCFT A AQ;CFT]Algg;CJ_

= Need for acceptance revision/acceptance shifting!
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Making AL dynamic II:
acceptance shifting




AL with Announcements and Shifting

AL extends ALT by formulas [G:21]¢

G:xTy
‘the agents in G, qua members of x, start to accept v (or shift
their acceptance to )’

Gzl
‘p holds after the shifting of G to v in the institutional context 2.

The operation G:z1v can be used for modelling:

= institution formation (From Ag., L To Ag.e T A Ag.at);
= a radical change in an institution (form of revision for
collective attitudes or paradigm shift)
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Semantics of AL

Models and the satisfaction relation are as before plus:

(W, A V), w = [Gatle
iff
(W, A5 V) w = ¢
where:
. A%:Zw(w) =Apy(w), fz#yorGNH=0.
> AG (w) =0, fr=y,GNH#0and H Z G.
> Ay ) = 6]y, e =yand HCG.

Theorem
If M is an acceptance model then M&*1V s an acceptance
model.
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Example
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Axiomatization of AL™

All axioms and inference rules of logic AL™.

(R7) [Gztlp < p

(R.8) [G:zt]=p ¢ —[Gratile

(R.9) [G:xt](p1 A w2) <> ([Grxtlor A [Gratylpa)
(R10) (G2t Amyp < Apy[Giaty)p

ifxAyorGNH=10
(RA1) [Gxt]Apgyp < L
fr=y,GNH#0and H Z G

fr=yand H C G

(R.13) [G:xty]Up «» U[G:xt]p
Theorem

This is a sound and complete axiomatization w.r.t. the class of
acceptance models.
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Example: changing paradigm

= Before French Revolution, French citizens accept that the
king is the authority:
"AG:FT’(ITLCGJ— A AG:ancekingAUth-

= After French revolution, French citizens start to accept the
contrary (acceptance shifting):
—U kingAuth — [G:Francet—kingAuth)|
(_‘AG’:anceJ— A AG:ance_'kingAU'th)-
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Some properties

Theorem

v

F [G:xtplAce  if o is Boolean

F-U-p — [G:xty]-AgaL
FGatolAryAcay  if is Boolean

F o — [HxtAg Ll ife is Boolean
FAg.l — [HatAg,Ll]-Ag., L IfFGCH

v

v

v

v
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Comparison with AGM revision

def

[a; Bl = [a][Bly
[¢']s0=¢—><p
U Ble Y [afe A [Blp

[if 4 then « else 3]y ) () ) U (=) B)]ep
[i:w % ) 2 [if A ) then zlep else ity
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Comparison with AGM revision (cont.)
[Katsuno & Mendelzon, 1992]

R1. oxy v

R2. ifoEyvthenpxyp=p A

R3. ifoxy = Ltheny = L

R4. if o< ¢ and = < ¢ then |E px 1 + ¢ x 1/

Theorem
Let ¢ and 1y be Boolean then:

> Ajgp = [Br* Y] A

> (Aiap A Aigt)) = [iz % Y] Ada (0 A )

F iz *xY]Ajp L — U

if- @« ¢ andt ¢ < o' then

F Az = [z % 0] Az x) € (A’ = [z x ' [Auzx)

v

v
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Making AL dynamic llI:
assignments on
acceptance
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AL with Announcements, Shifting and Assignments

ALTHF extends AL by [p <5 1,z]¢ and [p < 1~z

P

‘the truth value of ¢ is assigned to p in the institution «’

[p~> ¥ale

‘v holds in the context of institution z, after assigning the truth
value of ¢y to p in 2’

[p = e
‘v holds in the context of every institution different from z, after
assigning the truth value of v to p in 2’

T de
% Wl D p & yaloAlp S poalp
‘o holds, after assigning the truth value of ¢) to p in 2’
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Semantics of ALt

The satisfaction relations are as before plus:

(W, A, V), w = [p~ p,ale
iff
(M/pfﬂb7 Apfﬁﬂvpfﬂw%wx =

W, A V), 0w [p = ¢~z)p
iff
<Wp3*1/}7_,4p3*¢71;p3*¢>7ww =
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Semantics of AL*"" (cont.)

WP ={w,lw € WU
{weglw € W
pwd’ ={(wg, vz)|v,w € W and (w,v) € Ag,}U
{(Wezy vg) v, w € W and (w,v) € Ag.};
If y # z then, Ap“*w —{(Wg, V)|V, w € W and (w,v) € Ag, U
(

{(Wez, Vz) v, w € W and (w,v) € Agy};

VP (p) ={wyw € W and M,w = 9 }U
{weglw € W and M, w |= p}.

Theorem )
If M is an acceptance model then MP~¥ js an acceptance
model.

51/69



Example
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Axiomatization of ALTH"
All axioms and inference rules of logic AL* ™.
(R14) [p 5 valp ¢
(R15) p~alg+rq  ifqg#p
(R16) [p~> 1h,~z]g <+ g
(RA7) [p > h,z]~¢p < —[p > ¢.alp
(R.18) [p ~> ¢ ~a] =g > —[p ~> Y ,~alp
(R.19) [p = 9,z] (01 A p2) ¢ ([p~ ¥,zlp1 A [p ~> ,2]p2)
(R.20) [p <> v,~a](p1 A p2) <
(Ip > p~aler Alp % h~aps)
(R.21) [p % ¥, 2] Ap.ep < Ap.a[p ~~ ¥,x]p
(R22) [p % @Z)’Nl‘]AH:zSO < AH:r[p % 17[)’1"]50
(R.23) [p~> ¥.a]Apyp <> Apylp ~ pale ity £ o
(R.24) [p <> P~alApye < Apylp > balp ity #

Theorem
This is a sound and complete axiomatization w.r.t. the class of

acceptance models.
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Example: obligation promulgation and derogation

Definition .
Promulgation. +,(p) & v & (V v )

Definition .
Derogation. —, () 2 V& (o A V)

Example

= After promulgating in = the prohibition to smoke in public

spaces (—SP), (in x) it is forbidden to smoke in public spaces:
[42(—~SP)]O,—SP.

Example

= If smoking in public spaces is conceivable by institution x

then, after derogating in x the prohibition to smoke in public

spaces, (in z) it is permitted to smoke in public spaces:
()SP — [—4(—SP)|P,SP.
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Some properties

Theorem
Let ¢ be Boolean then:

> F [+2(0)]O0zp

FOyp = [+2(¥)]Oyp
FPypo = [+u(V)Pyp  ify#w
F{x)=p = [—2(9)| Pz

FPyo = [—2(¥)]Pyep

FOyp = [—2(¥)]0yp  ify#x

v

v

v

v

v
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Common Belief vs. Collective Acceptance
Let M be the epistemic model:

()29
wWo w1 wa

M,wy = CByallglp and M, wg = [lq/CBi2p

Group acceptances are not computed from the individual
acceptances. The corresponding acceptance model M’ has
more arrows. In particular:

12:x
/ ! !
Wo wy Wa

M wh = A [zlglp  and M wp B [21q]Avaap
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Extending Acceptance logic
with beliefs




Acceptance Logic with beliefs

Language of AL + B (Acceptance Logic with beliefs):

s=pl o |leVe|Agep | Bip

where G ranges over 24¢T* | x ranges over X and i ranges over
AGT
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AL + B Models

AL + B models are tuples (W, A, B, V) where:
» (W, A, V) is a AL model;
» Byields a doxastic (serial, transitive and Euclidean)
accessibility relation B; C W x W for every i € AGT.
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Interaction principles between acceptance and belief

» Agap = BiAgae ifieG

The three principles correspond to the following constraints on
AL + B models:

(S.1) If (w,v) € B; and (v, u) € Ag then (w,u) € Ag ,.
(8.2) If (w,v) € B; and (w,u) € Ag, then (v,u) € Ag ,.
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Discussion

= Acceptances are public

By the interaction principles Ag..¢ — B;Ag..p and
—Ag.p — Bi—Ag..p (With i € G) we can infer:

AG:x‘p A /\ EBE‘AGISO
1<k<n

_‘AG:$80<_> /\ EBI(C;_‘AG::E(P
1<k<n
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Discussion (cont.)

= Acceptance and belief might be incompatible: some agents
can privately disbelieve something they accept while
functioning as members of a given institution

Example

At the end of the 80s, the Communist Party of Ruritania
accepted that capitalist countries will soon perish but none of
its members really believed so (Tuomela, 1992):

Ag.cpreccwp N /\ -B; ccwp
i€eG
should be satisfiable.
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Discussion (cont.)

= Collective acceptances could be built by the expression of
unanimous opinions to the other members of the institution

In certain situations the principle

AG:x(/\ By — )
ieG
sounds reasonable
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Example

WHO members accept that if each of them expresses the
opinion that ‘swine flu’ should be considered to be pandemic
then ‘swine flu’ is pandemic:

Ag. WHO(/\ B;pandemic — pandemic)
i€q
Suppose WHO members express unanimous opinions on the
issue:

AG:WHO(/\ B, pandemic)
i€G
It follows that that the WHO members accept that ‘swine flu’ is
pandemic:

Ac.whopandemic
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Discussion (cont.)

The formula
Aca(\ Bip = ¢)
ieq
cannot be taken as a logical axiom which is valid for every
institution x, for every set of agents GG and for every formula ¢
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Counterexample: symbolic game between two
children (Piaget, 1951)

Two children 1 and 2 could accept qua players of the game that
a broom is a horse (BisH) and ‘riding’ it, i.e.

A{l,?}:game BisH N _‘A{l,Q}:gameJ—v

even if they accept that each of them believes that the broom is
not a horse, i.e.

A{I,Q}:game (BQ_'BiSH A B2—|B7;8H).
The previous two formulas are inconsistent with the formula

A {1 9).game((B1=BisH A By—BisH) — —BisH).
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Discussion (cont.)

= Belief aims at truth, while acceptance does not necessarily
so (Engel, 1998)

The following is a theorem of doxastic logic:

- B;(Bip = ¢)
Proof:
1. F =B;p — B;—B;p Axiom 5 for B;
2. FBipVB;—B;p From 1
3. F B;(p vV -B;p) From 2 by standard modal principles for B;
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Discussion (cont.)

In contrast, the formula B;(A;..¢ — ¢) should not be valid

Example

Consider the lawyer who at court accepts his client is innocent,
and believes so, i.e. B;, A;,.court innocent, while privately
believing the contrary, i.e. B;, —innocent. If B;(A;..o — ) was
valid then this would entail B;, A;, .courtinnocent — B;, innocent.
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Thank you!
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