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The talk

When is it appropriate for an expert to provide false or misleading
information?

The plan:
@ Motivating the question: the IPCC.
@ An illustrative example: Newton's second law.

© Generalizing the example.
@ Returning to the IPCC.
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The IPCC's presentation of uncertainty

The IPCC generally avoids precise / quantitative probabilities in
their reports.

Equilibrium climate sensitivity is likely in the range 1.5°C
to 4.5°C (high confidence), extremely unlikely less than
1°C (high confidence), and very unlikely greater than 6°C
(medium confidence). (IPCC 2013, 16)
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Philosophers on uncertainty in climate science

Probabilities are inappropriate for “expressing our current
knowledge about climate change.” (Betz 2007, 2)

“Though [precise probabilities] may be desirable, further reflection
may reveal that the requirements [on their justified use] can rarely
be met when it comes to the predictions of greatest interest to
decision makers.” (Parker 2011, 996)

Precise probabilities “should not be used in the climate context.”
(Katzav et al. 2021, 2)
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Why not?

Because scientists / experts should only present information that
they know to be accurate, and in climate science, we don't know
that the precise probabilities are accurate.
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Inevitability

When communicating from a position of expertise, approximations
and idealizations are inevitable.

This means that it's inevitable that the communication will present
the audience with information that is false or misleading.
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An illustrative example: Newton's second law.
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Some presentations of Newton's laws

We know objects can only accelerate if there are forces on the object.
Newton's second law tells us exactly how much an object will accelerate for a
given net force.

g=—
m

To be clear, a is the acceleration of the object, £F is the net force on the
object, and m is the mass of the object.
[Wait, | thought Newton's second law was F=ma?]

- Khan Academy (2022)
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Some presentations of Newton's laws

MNewton's second law of motion: If a net external foree acts on a body, the
body accelerates. The direction of acceleration is the same as the direction of the
net force. The mass of the body times the acceleration of the body equals the net
force vector.

In symbols,

EF = md (Newton's second law of motion) {an

- Young, Freedman, and Ford (2008, 117)
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What Newton actually says

“A change in motion is proportional to the motive force impressed
and takes place along the straight line in which that force is
impressed.”

- Newton (1727/1999, 416)
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Whence F = ma?

DECOUVERTE

D'UN NOUVEAU PRINCIPE DE MECANIQUE,
par M. EUL ER

Three principles: F, = may, F, = ma,, F, = ma,.

- Euler (1752, 196)
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Historical views

Pourciau: “Principia’s second law” is that the deflection generated
by force F is the same regardless of whether the body being acted
upon is moving or at rest. (Pourciau 2006)
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The point, part 1

Equating “Newton’s second law” and F = ma is false or at least
misleading.
Leads the audience to be ignorant:
@ of Newton's actual second law.
@ of post-Newton debates about the foundations of physics.
© of Euler's contribution to mechanics.

@ of the practice of revising and reformulating scientific laws.
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The point, part 2

Nevertheless, simplification in this case seems both inevitable and
worthwhile.

Equating “Newton’s second law” and F = ma is useful for
efficiently teaching the relevant physics.

(Compare Lackey (2007) and McKinnon (2015).)
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General conclusions




Generalizing
®00

Main takeaway

Whether an expert should present inaccurate (simplified, idealized,
approximate) information depends on their particular
communicative goals and context.
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Main takeaway

Whether an expert should present inaccurate (simplified, idealized,
approximate) information depends on their particular
communicative goals and context.

What parts of an expert's testimony should be inaccurate
(simplified, idealized, approximate) depends on their particular
communicative goals and context.
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Not always good to mislead

Structurally similar example:

While the peacock flower itself moved easily into Europe,
the knowledge of its use as an abortifacient did not. ...
If [Caspar Commelin] and others had valued knowledge
of how to manage women's fertility, knowledge of the pea-
cock flower and its uses would have quickly spread through-
out Europe. But it did not. (Schiebinger 2008, 151)
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The role of experts

Even when everything is going right, experts have to choose where
to present accurate information and where to mislead by
simplifying or remaining silent.

It isn't enough to point out that a claim is (in)accurate w.r.t. a
particular target; the question is whether accuracy towards that
target is something the expert should be prioritizing.
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The IPCC and accurately representing

uncertainty.




The IPCC's presentation of uncertainty

“Equilibrium climate sensitivity is likely in the range 1.5°C to 4.5°C
(high confidence), extremely unlikely less than 1°C (high
confidence), and very unlikely greater than 6°C (medium
confidence).” (IPCC 2013, 16)



Interpreting the IPCC

high
medium
low

- Helgeson, Bradley, and Hill
(2018)

Each circle represents a set of
probability functions. “[ECS] is
likely in the range 1.5°C to
4.5°C (high confidence)” means
that all of the probability
functions in the “high
confidence” group assign at
least .66 probability to 1.5°C<
ECS < 4.5°C.



The point, part 1

Right now, the IPCC preserves accuracy w.r.t. uncertainty at the
cost of a more complex (and thus hard-to-understand)
representation.

This is a choice, and we need to ask whether this choice of what to
accurately present is a good one.
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