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Some pathologies of social
epistemology



Pluralistic Ignorance
A teacher says something in class and none of her students
understand. The teacher then asks them Do you understand? But
no answers. The effect is more pronounced in a lecture theatre
than in a seminar room.



The Bystander Effect
On a crowded street, someone falls to the ground and obviously
needs help. Many people see and walk past; no one offers help.
When the same thing happens on an empty street, the first passer
by will help.



Is there anything that logic can offer to contribute to an
understanding of these problems (and others like them)?

Rational psychology



What do these problems (and others like them) teach us about
social reasoning?

Social epistemology / social epistemic logic



Much recent activity in this area

? Vincent Hendricks ? Rasmus Rendsvig ?
? Jens Ulrik Hansen ? Zoé Christoff ?
? Sonja Smets ? Alexandru Baltag ?



Proposal

Provide analyses us-
ing an agent-centred
epistemic logic for
reasoning about ob-
served behaviour



Joint work (in progress) with

? Liang Zhen (Auckland) ?



Joint work (in progress) with

? Liang Zhen (Auckland) ?



Two Dimensional Framework

W

A

a

·

·
·

·

··

Fa

belief
knowledge
preference
. . .

w ·

·
·

·
·

·

Gw

friendship
trust
authority
. . .

Agents A and states W

Cognitive structure Fa = 〈W ,Ra〉 for each a ∈ A
Social structure Gw = 〈A,Sw 〉 for each w ∈W

E.g. Epistemic Logic of Friendship: Ra = {≈a} and Sw = {∼w}
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Social Epistemic Logic of Observation

ρ | η | ¬ϕ | (ϕ ∧ ϕ) | [K ]ϕ | [S ]ϕ | [A]ϕ |@ηϕ | ↓η ϕ

N I need help
〈S〉N I can see someone who needs help
[S ](N → [K ]N) Everyone I can see knows they need help,

if they need it
([K ]@dN ∧ ¬〈S〉d) I know that Dennis needs help but I can-

not see him
↓n [A](〈S〉n→ [K ]@nN) everyone who can see me knows I need

help
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Social Epistemic Logic of Observation -
semantics

Ra = {≈a} and Sw = {^w} and g maps agent nominals to agents.

M,w , a |= ρ iff 〈w , a〉 ∈ V (ρ)
M,w , a |= η iff a = g(η)
M,w , a |= ¬ϕ iff M,w , a 6|= ϕ
M,w , a |= (ϕ ∧ ψ) iff M,w , a |= ϕ and M,w , a |= ψ
M,w , a |= [K ]ϕ iff M, v , a |= ϕ for all v such that ≈a (w , v)
M,w , a |= [A]ϕ iff M,w , b |= ϕ for all b ∈ A
M,w , a |= [S ]ϕ iff M,w , b |= ϕ for all b such that ^w (a, b)
M,w , a |= @ηϕ iff M,w , g(η) |= ϕ

M,w , a |=↓n ϕ iff M
[
n
a

]
,w , a |= ϕ
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Communication Channels

An agent (the source) transmits some information (the message)
to some other agents (the receivers).



Spoken announcements vs observed
behaviour

Spoken announcements are intentional acts, known to the source
and are typically taken to induce common knowledge among
hearers: all those within earshot.

Observed behaviour may be intentional or unintentional, depends
on observation by the receiver and open to layers of uncertainty
about who saw what.



Audible and Visible Communication

[!ϕ]

I publicly announce that ϕ (about myself).

[^ϕ]

I reveal that ϕ (about myself) to those who can see me.



Visible Communication - Variants

[ ˙̂ ϕ] I reveal that ϕ to those who can
see me and I am aware of so-doing

[n^ϕ] n reveals that ϕ (about n) to
those who can see n

[ ˙̂ [K ]ϕ] I intentionally reveal that (I know
that) ϕ to those who can see me

These are all definable using GDDL over the base language.



Smiling

Two friendly fellows, Bob and Charlie are introduced to Ann. She
smiles indicating her friendliness.
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Smiling unseen

Just as Ann smiles, Bob sneezes, closing his eyes momentarily.
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Uncertainties

• what happened or that anything happened (if you are not
looking at the source)

• whether or not the source was aware of what happened

• whether or not the source knew the message beforehand

• who received the message (if you cannot see who saw the
source)



Pluralistic Ignorance
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Pluralistic Ignorance: the horror

(U) “I understand what the teacher has been saying”

Everyone knows that I am the only
one who doesn’t understand.

(F ) ↓n [Ȧ][K ]@n(¬U ∧ [Ȧ]U)
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Pluralistic Ignorance: why it is bad to
speak

If I announce ¬U, would (F ) be true?

[!¬U]F ?

↓n [!¬U][Ȧ][K ]@n¬U

After saying that I don’t understand, everyone else would know it.

This is bad for him but not so bad as (F ).
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Pluralistic Ignorance: precondition

A big question is whether

(Q) ↓n [Ȧ](U ∧ [K ]@n[Ȧ]U)

All the other students understand what the teacher says and know
that they do.

In fact this is false but I may not know this. However...

(Q → [!¬U]F )

If the other students all understand and know that they all
understand what the teacher is saying, then my saying that I don’t
understand would result in (F).
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Pluralistic Ignorance: social uncertainty

In a class in which the students do not know each other at all, for
example at the beginning of the year, we assume that

(B) ¬〈A〉[K ]〈Ȧ〉¬U

No one knows that there is anyone else who does not understand
the material.

And so for each student, we have 〈K 〉Q and so

(P) (¬U ∧ 〈K 〉[!¬U]F )

I don’t understand what the teacher is saying and it’s possible that
F if I were to say so.

Claim: [A]P is the ground for pluralistic ignorance.
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Pluralistic Ignorance: how to be safe

Suppose

(L) [K ]〈Ȧ〉¬U

I know there is another student who doesn’t understand

Then I also know ¬F and even [!¬U]¬F
since I would not be the only student who doesn’t understand.

But how can I know that?



Pluralistic Ignorance: how seeing comes in

↓n 〈S〉[^¬U]@n¬P

Were any agent I can see to reveal that they don’t understand then
the grounds for PI are falsified.
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Pluralistic Ignorance: prediction

vs



The Bystander Effect
On a crowded street, someone falls to the ground and obviously
needs help. Many people see and walk past; no one offers help.
When the same thing happens on an empty street, the first passer
by will help.



The Bystander Effect: the basic
vocabulary

N I need help
C I can help

@n(N ∧ ¬C )

n needs help but cannot help (himself)



The Bystander Effect: willingness to help

(H) ([K ](C ∧ @nN) ∧ 〈K 〉¬〈Ȧ〉(C ∧ [K ]@nN))

I knows n needs help, I can help, and it is possible that no one else
both knows that he needs help and is able to help.

[A]H

Assumption: (there is common knowledge that) everyone is willing
to help.
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The Bystander Effect: observation
principle

For any non-epistemic ϕ,

(Sϕ) ↓n [^ϕ][A](〈S〉n→ [K ]@nϕ)

is valid.

(SN)
After n reveals that he needs help (by falling to the ground), any
agent who sees him will know that he needs help.
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The Bystander Effect: observational
property

ϕ is observational iff

(Obϕ) ↓n [S ] ↓m (ϕ↔ @n[K ]@mϕ)

A person I can see has property ϕ if and only if I know that she
has property ϕ.

Assume that C and N and 〈S〉n are observational.
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The Bystander Effect: crowded street

[K ]〈Ȧ〉(C ∧ 〈S〉n)

Here each agent knows that other agents can see n and they are
able to help him. So after n falls to the ground, showing that he
needs help, each agent not only knows that n needs help,

[n^(N ∧ ¬C )][K ]@nN

but also knows that some other agents know that n needs help and
can help him, which is:

[n^(N ∧ ¬C )][K ]〈Ȧ〉(C ∧ [K ]@nN)

So when n make the observational announcement, only the first
conjunct, but not the second one of H holds. So she will not help
n. Similarly, no agent will help n.



The Bystander Effect: empty street



The Bystander Effect: empty street

[K ]〈Ȧ〉(C ∧ 〈S〉n)

Here each agent knows that no other agent can see n,

[K ]¬〈Ȧ〉〈S〉n

so she thinks it possible that no one else knows that n needs help.

〈K 〉¬〈Ȧ〉[K ]@nN

And this formula still holds after n falls to the ground and she
knows that n needs help and she can help n.

[n^(N ∧ ¬C )][K ]@nN

Moreover, since she seems to be the single agent in the street, she
thinks it possible that no one else knows that n needs help and can
help.

[n^(N ∧ ¬C )]〈K 〉¬〈Ȧ〉(C ∧ [K ]@nN)

This means that H holds after n falls to the ground in the empty
street. So she will help n.

[n^(N ∧ ¬C )]H



Other possibilities

n falls at a street corner. There are two other agents, a and b.
Both of them are walking towards n. However, agent a is walking
on one street and agent b is walking on another one. They are in
such a situation that both of them can see n but neither of them
can see each other. But they both knows that they are walking
towards a street corner so they cannot see the people walking on
another street. So neither of them knows that there is another
agent who can see n.



Other possibilities

¬[K ]〈Ȧ〉〈S〉n

each of a and b thinks it possible that no other agent knows that n
needs help:

[n^(N ∧ ¬C )]〈K 〉¬〈Ȧ〉[K ]@nN

As both of them can see n and are able to help, we again get

[n^(N ∧ ¬C )]H



END


