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1 Plan for today

• Abstract argumentation theory

• Pollock’s theories in abstract argumentation

• Peer disagreement and conciliatory views

• Higher-order disagreements and the problems they raise

• Modeling conciliatory views in default logic (and

argumentation)

• Respond to the problems, using the model

2 Abstract argumentation

2.1 Due to Pan Minh Dung, 1995

• On the acceptability of arguments and its fundamental role in

nonmonotonic reasoning, logic programming and

n-person games
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2.2 Some simple definitions

• Let α and β be two arguments, Γ and ∆ sets of arguments

(we are abstracting away from the structure of arguments)

• α; β we know already

• Γ; β says ∃α(α ∈ Γ ∧ α; β)

• Γ; ∆ says ∃α∃β(α ∈ Γ ∧ β ∈ ∆ ∧ α; β)

• Γ is consistent means: ¬(Γ; Γ)

2.3 Defense

• Γ defends α means: ∀β(β ; α ⊃ Γ; β)

• F (Γ) = {α : Γ defends α}

• Result: If Γ ⊆ ∆, then F(Γ) ⊆ F (∆)

2.4 Admissible sets

• Γ is admissible just in case Γ is consistent and Γ ⊆ F (Γ)

• Γ is complete just in case Γ is consistent and F (Γ) = Γ

2.5 Various solution concepts

stable

preferred

complete

grounded
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• An admissible set Γ is:

– Grounded iff Γ is a minimal complete set
– Preferred iff Γ is a maximal complete set
– Stable iff α /∈ Γ ⊃ Γ; α

• Notes 1: Stable sets (/ extensions) may not exist, others

always do

• Note 2: Only grounded extension is unique

• Note 3: If everything is finite, set

Γ0 = ∅
Γi+1 = F (Γi)

Then the grounded extensions is

Γ̄ =
⋃

n Γn
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2.6 Alternative approach: labeling (due to Caminada)

• A complete labeling is a total function

L : Arguments→ {in, out, u} subject to two

conditions:

1. L(α) = out iff ∃β(β ; α ∧ L(β) = in)

2. L(α) = in iff ∀β(β ; α ⊃ L(β) = out)

• Notice the similarity with Pollock’s 1994 theory

(although Pollock labeled nodes in inference graphs

and worked with partial labelings)

• A complete labeling is called

– grounded∗ iff maximal undecided;

– preferred∗ iff maximal in (and maximal out);

– stable∗ iff no undecided

• Result:

If a complete labeling is grounded∗ / preferred∗ / stable∗, then

the set {α : L(α) = in} is grounded / preferred / stable

extension

• (Another alternative approach: dispute games)

2.7 Many alternative solution concepts

stable

semi-stable

preferred

complete

groundedidealstage cf2

admissible

conflict-free
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3 Pollock in abstract argumentation

• Both the 1987 and the 1994 theories have been shown

to be equivalent to one of Dung’s solution concepts
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3.1 Recall the 1987 theory

• Given a defeat graph,

– All arguments (that are not self-defeating) are in
at level 0

– An argument is in at level n+ 1 if and only if
it is not defeated by any argument in at level n

– An argument α is justified if and only if
∃m∀n ≥ m(α is in at level n)

3.2 A slight reformulation (due to Horty)

• Define

G(Γ) = {a : ¬(Γ; α)}

Where ∆ is the entire set of arguments, let

∆0 = ∆

∆i+1 = G(∆i)

• Now let

α is justified iff ∃m∀n ≥ m(α ∈ ∆n)

3.3 Fact

• An argument is justified if and only if it belongs to the

grounded extension

• Recall:

F (Γ) = {α : Γ defends α}

and then that:

Γ0 = ∅
Γi+1 = F (Γi)

and that Γ̄ =
⋃

i Γi is the grounded solution.

So what fact says is that

α ∈ Γ̄ iff ∃m∀n ≥ m(α ∈ ∆n)

• We won’t verify the fact, but let’s look at the sequences

Γ0, Γ1, . . . and ∆0, ∆1, . . . for the following graph

αβγηε

1
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3.4 As for the 1994 theory

• Recall that Pollock couldn’t find a way to capture his

new semantics in terms of defeat among arguments

• (In all likelihood he was unaware of Dung’s work)

• However, here’s a fact:

Pollock’s 1994 semantics corresponds to Dung’s preferred

solution concept.

(Jakobovits, 2000), (Jakobovits and Vermeir, 1999)

3.5 Motivation behind Pollock’s 2009 theory

αβγ

1

αβγη

1

αβγ

η

ε
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3.6 What about default logic?

• Dung (1995) himself showed that (Reiter’s) default logic

corresponds to stable solution concept

4 Some interim takeaways

• Default logic seems to be sensible

• Pollock’s 1987 theory seems to be sensible

• Pollock’s 1994 theory seems to be sensible

• Dung’s approach helpfully unifies all of them, but does

it help to decide which approach is the right one?

• Is there one logic of commonsense reasoning?

• If not, is that a problem for applications in philosophy?

• Either way, we have seen some of the most important ideas

and techniques used in the field

4.1 (An open problem)

• Priorities in default logic
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5 Peer disagreement and conciliatory views

5.1 Peer disagreement debate

• Core problem: You’ve thought hard about some nontrivial

question and arrived at the belief that X . Then you find out

that someone you consider an epistemic peer is convinced

that ¬X . How should you adjust your beliefs?

– The core question is normative

– Who makes for an epistemic peer?

• Main views:

– Conciliatory views: Back off from your belief that X!

– Steadfast views: Can stick to your belief

• This is in terms of all-or-nothing attitudes; in the literature,

these views are typically formulated in terms of degrees of belief /

degrees of confidence / credences

• I think of the core question from a first-personal perspective

5.2 Sample case

• Mental Math. My friend Megan and I have been going out

to dinner for many years. We always tip 20% and divide the

bill equally, and we always do the math in our heads. We’re quite

accurate, but on those occasions where we’ve disagreed in the

past, we’ve been right equally often. This evening seems typical,

in that I don’t feel unusually tired or alert, and neither my friend

nor I have had more wine or coffee than usual. I get $43 in my

mental calculation, and become quite confident of this answer.

But then Megan says she got $45. I dramatically reduce my

confidence that $43 is the right answer. (Christensen, 2010)

• Many other examples in the literature..

• Why is this important? Why is Christensen “the worlds scariest

epistemologist”?

5.3 Higher-order disagreements

• Conciliatory views seem intuitive, but

• run into trouble in scenarios involving higher-order disagreements:

(1) disagreements over the peerhood status of an apparent
epistemic peer (Mulligan 2015)

(2) disagreements over conciliatory views themselves
(Elga 2010)
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5.4 Disagreement over peerhood status

• Disagreement over peerhood. I disagree with my friend Francis

about the truth of some proposition X . I believe that X is true

and Francis believes that X is false. Since I regard Francis as my

epistemic peer with respect to X , I revise my confidence in X

downward... I subsequently hear something distressing from another

friend, Richard, though: He believes that I erred when I judged

Francis to be my epistemic peer. In Richard’s opinion, Francis is not

my epistemic peer. This is problematic because I... [am convinced]

that Richard is my epistemic peer with respect to assessments

of epistemic peerhood. (Mulligan 2015)

– Two paradoxes here; rough idea behind one:

(a) CVs recommend losing confidence in Francis is my peer;

(b) CVs also imply that I must lose confidence in my ability to
assess peerhood, which the recommendation actually depends on.

• Self-proclaimed epistemic inferior. How do I adjust my beliefs if

someone I take to be an epistemic peer (say, Jimmy) is convinced

that they aren’t?

(a) CVs recommend lowering confidence in Jimmy is my peer;

(b) but once confidence is lowered, Jimmy’s opinion shouldn’t count.

5.5 Disagreement over conciliatory views

• Double Disagreement. I consider myself an able philosopher with

special interests in metaphysics and social epistemology. I’ve

reasoned very carefully about the vexed topic of free will, coming

to the conclusion that free will exists. I’ve also spent a fair amount

of time thinking about the issues surrounding peer disagreement,

coming to the conclusion that conciliatory views are correct, and

that one has to give up one’s well-reasoned opinion when faced with

a disagreeing peer. Then I discover that my friend metaphysician

Milo disagrees with me about the existence of free will, while my

friend epistemologist Evelyn disagrees with me about conciliationism.

(a) CVs recommend lowering confidence in Free will exists;

(b) CVs also recommend lowering confidence CVs and, thereby,
indirectly not lowering confidence in Free will exists.

• We’ll look at these cases in more detail later.

• The immediate goal is to express conciliatory views in default logic.
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