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Löwe

Reasoning and Formal Modelling for
Forensic Science

Lecture 7

Prof. Dr. Benedikt Löwe
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Reminder: logica antiqua vs logica nova (1).

In the first lecture, we discussed

I two sources of Greek logic (mathematics and rhetoric),

I two logical branches in many historical traditions (logica antiqua
standing for the deductive or mathematical paradigm and logica nova
standing for the informal or argumentative paradigm),

I two current streams of logic: formal logic and informal logic
(argumentation theory).

Lectures 2 to 6 were about the deductive or mathematical
paradigm. However, we noticed that modelling a given
situation consists of two parts:

Once you have transformed a description of a scenario into
mathematics, everything just becomes following an algorithm and
applying the definitions correctly.
The difficult step is the link between the scenario (given to you in
natural language or –even worse– by personal experience) and the
mathematical representation.
If someone gives me a police report, how do I come up with the
right individuals, properties, relations, and rules in order to do the
formal assessment?
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Reminder: logica antiqua vs logica nova (2).

These two parts (modelling and calculating in the model)
correspond to the rhetoric / mathematics distinction in
Aristotle or the logica nova / logica antiqua distinction in
the middle ages.
We have learned that the mathematical part (while
sometimes difficult to learn) is the part that —after learning
the tools of the trade— can be done easily and without any
doubt; the modelling part is hard and requires human
intervention and a lot of experience.
Is that all we can say about it? Is it just “after you have
done it for a few years, you will know how to do it”, or can
we understand a bit better what is going on? What can
informal logic or argumentation theory teach us about this?
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Reminder: Syntax, Semantics, Pragmatics.

Syntax. The rules that tell us how to combine symbols to
words, words to phrases, phrases to sentences.

Semantics. The conditions under which sentences are true or
false.

Pragmatics. The additional information that utterances
convey in concrete conversational situations; the adequacy of
uttering sentences in particular situations.

With the rules of informal logic (Toulmin Scheme and
Argumentation Schemes), we are trying to bring some
regularity to the seemingly chaotic world of pragmatic
decisions.
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Defeating an argument: syllogistics (1).

We have learned (in the setting of formal logic), how to
defeat an invalid argument (for instance, in syllogistics):

If I have a syllogistic mood like

Every A is B.
Some B is C .

Some A is not C .

I have only two ways to deny the conclusion: either I show
that the mood is invalid; or I accept that the mood is valid,
but show that one of the premisses is false.
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Defeating an argument: syllogistics (2).

Note: It is impossible to accept both premisses and the
mood as valid, but still deny the conclusion.

Example:

Every B is A
Some C is B.

Some C is A.

is a valid syllogism. So, if you have two true premisses, you
cannot deny the conclusion.
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Defeasible reasoning: Tweety once more (1).

Every B is A
Some C is B.

Some C is A.

But is this really the case in practice?

Every bird can fly.
Tweety is a bird (= “Something called Tweety is a bird”).

Tweety can fly (= “Something called Tweety can fly”).

But what if Tweety is a penguin?
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Defeasible reasoning: Tweety once more (2).

Every bird can fly.
Tweety is a bird (= “Something called Tweety is a bird”).

Tweety can fly (= “Something called Tweety can fly”).

But what if Tweety is a penguin?

In formal logic, we would argue that one of the premisses
(“Every bird can fly”) is false. But is that the right way to
see it? Isn’t “every bird can fly” true in some sense? What if
we say “Usually, every bird can fly.”

Usually, every bird can fly.
Tweety is a bird.

Tweety can fly.
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A simple Toulmin scheme.

Stephen Toulmin (1922–2009)

DATUM. So QUALIFIER, CLAIM. Unless, REBUTTAL.

DATUM Birds can usually fly and Tweety is a bird.

QUALIFIER “normally”

CLAIM Tweety can fly.

REBUTTAL Tweety is a penguin.
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Löwe

The full Toulmin scheme (1).

Now that we are allowing for defeasible arguments, we might
want to include additional possibilities of strengthening to
the scheme.

In mathematics, this is never necessary, since arguments are
either valid (and don’t need any strengthening) or invalid
(and don’t have any strengtening).

S. E. Toulmin, The Uses of Argument. Cambridge University Press, 1958.

DATUM. Since WARRANT, on account of BACKING,
QUALIFIER, CLAIM. Unless REBUTTAL.
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The full Toulmin scheme (2).

DATUM. Since WARRANT, on account of BACKING, QUALIFIER, CLAIM.
Unless REBUTTAL.

Toulmin’s example:

Harry was born in Bermuda, so presumably he is a British
citizen.

(Note that this is an example of an enthymeme.)

Harry was born in Bermuda. Since a man born in
Bermuda will typically be a British citizen, on
account of certain laws and regulations, we
presumably have that Harry is a British citizen;
unless both of his parents were aliens or he became
a citizen of some other country later in life.
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Löwe

The full Toulmin scheme (3).

DATUM. Since WARRANT, on account of BACKING, QUALIFIER, CLAIM.
Unless REBUTTAL.

Harry was born in Bermuda. Since a man born in Bermuda will
typically be a British citizen, on account of certain laws and
regulations, we presumably have that Harry is a British citizen;
unless both of his parents were aliens or he became a citizen of
some other country later in life.

DATUM Harry was born in Bermuda.

WARRANT a man born in Bermuda will typically be a
British citizen

BACKING certain laws and regulations

QUALIFIER presumably

CLAIM Harry is a British citizen

REBUTTAL both of his parents were aliens or he became a
citizen of some other country later in life.
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unless both of his parents were aliens or he became a citizen of
some other country later in life.

DATUM Harry was born in Bermuda.

WARRANT a man born in Bermuda will typically be a
British citizen

BACKING certain laws and regulations

QUALIFIER presumably

CLAIM Harry is a British citizen

REBUTTAL both of his parents were aliens or he became a
citizen of some other country later in life.
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Three ways to defeat a defeasible argument

Douglas Walton, Chris Reed, Fabrizio Macagno. Argumentation
Schemes. Cambridge 2008, p. 32.

A defeasible argument can be attacked in only
three ways, by an attack on a premise, by a
counterargument with an opposite conclusion, or
by an argument attacking the inference rule.

In the world of defeasible reasoning, it is possible to find
arguments for both ϕ and ¬ϕ, and we might have to reason
which one is the stronger argument. This is impossible in
formal logic.
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Pollock’s classification

J. L. Pollock, Cognitive Carpentry, MIT Press, 1995.

Pollack distinguishes between defeaters and undercutters.
An “undercutter” is a counterargument that attacks the
inferential link in the original argument.

Suppose x looks red to me, but I know that x is
illuminated by red lights and red lights can make
objects look red when they are not. Knowing this
defeats the prima facie reason but it is not a
reason for thinking that x is not red. After all, red
objects look red in red light, too. This is an
undercutting defeater.
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Argumentation Schemes (1).

In their most general form, Argumentation Schemes go back
to the Topica of Aristotle.

A. C. Hastings, A reformulation of the modes of reasoning in argumen-
tation. Ph.D. dissertation. Northwestern University. 1963.

D. Walton, Argumentation Schemes for Presumptive Reasoning. Erl-
baum, 1996.

The book used in our class:

Douglas Walton, Chris Reed, Fabrizio Macagno. Argumentation
Schemes. Cambridge 2008.
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Argumentation Schemes (2).

In Walton, Reed, Macagno, Argumentation Schemes come in
the form of premisses (DATUM) and conclusion (CLAIM),
accompanied by Critical Questions (asking for WARRANT,
BACKING, QUALIFIER, or providing a REBUTTAL).

Premiss 1. ...

Premiss 2. ...

Conclusion. ...

Critical Questions: ...
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Löwe

Argumentation Schemes (2).

In Walton, Reed, Macagno, Argumentation Schemes come in
the form of premisses (DATUM) and conclusion (CLAIM),
accompanied by Critical Questions (asking for WARRANT,
BACKING, QUALIFIER, or providing a REBUTTAL).

Premiss 1. ...

Premiss 2. ...

Conclusion. ...

Critical Questions: ...



Reasoning and
Formal Modelling

for Forensic
Science

Lecture 7

Prof. Dr. Benedikt
Löwe
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Argument from Position to Know.

Premise 1. Source a is in a position to know about things in
a certain subject domain S containing proposition A.

Premise 2. a asserts that A is true.

Conclusion. A is true.

CQ1 Is a in a position to know whether A is true?

CQ2 Is a an honest, trustworthy, reliable source?

CQ3 Did a assert that A is true?
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Löwe

Argument from Position to Know.

Premise 1. Source a is in a position to know about things in
a certain subject domain S containing proposition A.

Premise 2. a asserts that A is true.

Conclusion. A is true.

CQ1 Is a in a position to know whether A is true?

CQ2 Is a an honest, trustworthy, reliable source?

CQ3 Did a assert that A is true?



Reasoning and
Formal Modelling

for Forensic
Science

Lecture 7

Prof. Dr. Benedikt
Löwe
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Argument from Expert Opinion.

Premise 1. Source E is an expert in subject domain S
containing proposition A.

Premise 2. E asserts that A is true.

Conclusion. A is true.

CQ1 How credible is E as an expert source?

CQ2 Is E an expert in the field that A is in?

CQ3 What did E assert that implies A?

CQ4 Is E personally reliable as a source?

CQ5 Is A consistent with what other experts say?

CQ6 Is E ’s assertion based on evidence?
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