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The IPCC’s presentation of uncertainty

“Equilibrium climate sensitivity
is likely in the range 1.5°C to
4.5°C (high confidence).”

— IPCC (2013, 16)
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The IPCC’s presentation of uncertainty

Mastrandrea et al. (2010):
Q@ ‘“Likelihoods": the
quantified uncertainty
captured by statistical
results.

@ “Confidence”: how much
the experts / authors trust
the results.
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What does this mean?

Some lessons:

@ ‘“Likelihoods" aren’t
anyone's credences.

Climate Change Assessmens: Confidence,
Probabiliy, and Decision

@ Essentially: nested
imprecise probabilities.

Richad

© Requisite decision theory is
complex.

Bradley, Helgeson, and Hill (2017), Dethier

(forthcoming), and Helgeson, Bradley, and Hill (2018)
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Is it a good system?
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What's wrong with it?

@ Hard to understand / communicate.

@ Cultural discrepancies in probabilistic language.

© Not clear what distinguishes the two scales in practice.
@ Discrepancies between author groups.

© Not (easily) actionable.

O Overly conservative.

Adler and Hadorn (2014), Aven (2019), Aven and Renn (2015), Budescu et al. (2014), Harris et al. (2013),

Herrando-Pérez et al. (2019), Janzwood (2020), Mach et al. (2017), and Teigen (2014)
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What would be better?

© Characterizing the problem.
@ Features of the current system.

© A (tentative) positive proposal and some takeaways.
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Characterizing the problem
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Science advice: a naive picture

In three steps:

© Public asks a question.
@ Scientist finds out the answer.

© Scientist tells public the answer.
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Science advice: a naive picture

In three steps:

© Public asks a question.
@ Scientist finds out the answer.

© Scientist tells public the answer.

One problem: often scientists don't know the answer.

Keohane, Lane, and Oppenheimer (2014) and Lane (2014)
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A second problem with the naive picture

Often scientists know much more than can
reasonably be communicated.

— Information must be “filtered.”

Often the information is not in a form that
can reasonably be communicated.

— Information must be “translated.”

On filtration, see Grasswick (2010); I'm borrowing “translation” from Qv

Marina Baldissera Pacchetti.
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How ECS is determined, chart form

Equilibrium climate sensitivity is
likely in the range 1.5°C to
4.5°C (high confidence).

IPCC (2013, 1110, Box 12.2)
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Why does this matter?

Falsepredsion, surpise
and improved uncerainty
assessment

o et s ]

‘Whose Probabilities? Predicting Climate
Change with Ensembles of Models

Implicitly working with a
framework in which science
communication is a matter of
(in)accurate and (un)justified
statements.

Better: science communication
is a matter of appropriate
representation.

Betz (2007, 2015), Katzav et al. (2021), Parker
(2010a,b), Parker and Risbey (2015), and Stainforth

et al. (2007)
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Communication as cartography
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The upshot

Inaccuracy and/or lack of justification are not themselves reasons
to criticize an instance of science communication.

What matters is accuracy / justification with respect to the
important features.

On models, compare Dethier (2021), Frigg and Nguyen (2020), Parker (2020), and Teller (2004), etc.
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An ideal procedure: co-production

Ask the users what they want, and then
work with them to translate scientific
knowledge into a useful form.

T




Problem
[e]e]e]e]e]e] o]

An ideal procedure: co-production

Ask the users what they want, and then
work with them to translate scientific
knowledge into a useful form.

Some difficulties:

@ Time-consuming and expensive.

@ Many users with different desires.

© Frequent miscommunication.

@ Users may not know what they want.




Problem
O000000e

A role for philosophy of science

Analyzing different modes of communication to identify what they
highlight / distort.

Questions:
© Which features does a (mode of) presentation highlight?
@ How might those features line up with user desires?

© Are there reasons beyond user desires to highlight those
features?
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Analyzing the IPCC's current approach
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What's emphasized by the IPCC's current presentation?

It's likely that ECS is between 1.5°C and 4.5°C ( high confidence ).
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Quantifiable uncertainty
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What's emphasized by the IPCC's current presentation?

Quantifiable uncertainty Expert evaluation
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What's emphasized by the IPCC's current presentation?

Quantifiable uncertainty Expert evaluation

| |

It's likely that ECS is between 1.5°C and 4.5°C ( high confidence ).

Hypothesis

Why present uncertainty in this way? Or: what problem is this
presentation solving?
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An (in-principle) answer

Quantifiable uncertainty Expert evaluation

| }

It's likely that ECS is between 1.5°C and 4.5°C ( high confidence ).

Hypothesis

We need to account for uncertainty that cannot be quantified or
built into our formal models.
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Incorporating unquantified uncertainty

Two ways that ice sheets can contribute to _
sea level rise:

@ Melting DISCERNING
@ 'Sliding” off the land into the sea. _
As of AR4, the first was well understood; EXER S

the second, not.

AR4 chose to issue an estimate for the
former with a disclaimer.

Keohane, Lane, and Oppenheimer (2014) and Oppenheimer et al. (2019)
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Incorporating unquantified uncertainty

It's (clearly) good for the IPCC to incorporate unquantified
uncertainty when communicating with decision-makers.

Quantified uncertainties are based on assumptions that hold
approximately at best.

These results are useful and informative, but aren’t “expert
functions” : they don't capture exactly what the decision-maker
should believe.
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Incorporating unquantified uncertainty

Quantifiable uncertainty Expert evaluation

| }
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Incorporating unquantified uncertainty

Quantifiable uncertainty Expert evaluation

| }

It's likely that ECS is between 1.5°C and 4.5°C ( high confidence ).

Hypothesis

Why separate quantifiable and unquantifiable uncertainty?
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Some potential answers

© Transparency: the two different judgments are generated in
different ways.

@ Action-relevance: quantified and unquantified uncertainty
should be treated differently by actors.

© Objectivity: the numbers provided by the statistical tests are
“objective” ; expert opinion isn't.

@ Desired: it's what the users want.
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Transparency

Recall: the information is too
vast and too complicated for
transparency about everything.

Upshot: we should be
transparent about X only where
communicating X is otherwise
important.

de Melo-Martin and Intemann (2009), Elliott (2020),

and John (2018)
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Action-relevance

Some decision theories

recommend a distinction Making Confident Decisions

e with Model Ensembles
between quantified and
unquantified uncertainty. S

However: unlikely that IPCC
report users are (typically)
making use of this kind of
decision theory.

Roussos, Bradley, and Frigg (2021)
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Objectivity

Arguably just mistaken.

ble ke asample? “Model-based”
2 modaling

@
T T TR T

Quantified uncertainty isn't
really more “objective” than
expert judgments about
unquantified uncertainty.

R fouedge,

Though appearances might be
more important...

Dethier (2022a,b), Jebeile (2020), and Porter and

Dessai (2017)
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It's what the users want

If a user reports that they want only the quantified uncertainty (i.e.
raw model outputs), at least one of three things is true:

© They're wrong about what they want.
@ They have purposes other than making the best decision.

© They think that the scientists’ information about unquantified
uncertainties is more likely than not to mislead.
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Quantifiable uncertainty Expert evaluation

| }

It's likely that ECS is between 1.5°C and 4.5°C ( high confidence ).

Hypothesis

Recommendation: collapse the distinction between the likelihood
and confidence scales.
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The positive proposal
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A complex message
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A complex message

More complex

A

Current approach 2 imprecise scales

My suggestion | 1 imprecise scale g

1 precise scale

Y

Less complex
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Positive proposal

Expert evaluation

!
Probable that ECS is between 1.5°C and 4.5°C .

Hypothesis

Where the (new) “probability” scale = the imprecise confidence (/
credence) that experts believe is (best) justified by the totality of
the evidence.
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Costs and benefits

Benefits:
+ Retain flexibility for author groups while simplifying guidance.
+ Easier to understand and put into practice.
-+ Avoids overly precise language.
+ Jettisons “likelihood” terminology.
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Costs and benefits

Benefits:
+ Retain flexibility for author groups while simplifying guidance.
+ Easier to understand and put into practice.
-+ Avoids overly precise language.

+ Jettisons “likelihood” terminology.

Costs:
- IPCC must take a more active role in synthesizing information.

- Potentially counter-productive with some users.



On honesty

Is it “honest” to obscure the
distinction between quantified
and unquantified uncertainty?

Seems to depend on why you're
doing so.

Certainly: equating “honesty”
with “accuracy” or
“transparency” is unhelpful; a
presentation can be honest but
simplified.

Positive
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Arice

The ethics of scientific
communication under
uncertainty

Robert O Keohane
Princeton University, USA
Melissa Lane

Princeton University, USA
Michael Oppenheimer
Princeton University, USA

Fou Panel on
Climate Change with respect to possible sea level rise from disintegration of the
Greenand and West Antarctic ce Due o uncertainty, the repor
projected
t© underesti

Carresponding author:

Emat @it
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VAGGINE =
HESITANGY =

Many (though not all) analyses
of “trust” in science boil down

to believing propositions.
That’s not the whole story.

We're also trusting experts to
(e.g.) translate their knowledge

appropriately.



On philosophy

“There's often little to be
gained in satisfying the
theoretical desiderata of
philosophers. ... Much more
important is that the IPCC's
practice is valuable to its target
audience.”

— Dethier (forthcoming)

Positive
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Ergo

INTERPRETING THE PROBABILISTIC
LANGUAGE IN IPCC REPORTS

L the IPCC

1. Introduction

hitps:/ /doi.org/-
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Thank you!
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