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What is uncertainty?

» The opposite of knowledge

Uncertainty is not a negative thing ...
... it describes our knowledge
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What is uncertainty?

» The opposite of knowledge
» But there are other definitions

— Many other definitions and approaches

» Spiegelhalter (2017), following much of statistics,
discusses 3 types of uncertainty

Spiegelhalter, D. J. (2017). "Risk and uncertainty communication." Annual Review of Statistics and its Applications 4(1): 31-60.

— Aleatory or stochastic, i.e. randomness

: : : External
— Epistemological, i.e. lack of knowledge
— Ambiguity, i.e. lack of clarity Internal
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But is that the whole story of uncertainty?
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A few types of uncertainty

» Stochastic or Aleatory (physical randomness)
» Actor (behaviour of others)
» Epistemological (lack of knowledge)

» Judgemental (what to include in models and analyses)
Computational (inaccurate calculations — and mistakes)
» Modelling error (imperfect fit of the real world)

v

» Ambiguities (ill-defined meaning, e.g. choice of attributes)
Value, Social and Ethical (legal, governance, representational)
» Depth of Modelling (Is the analysis requisite for its purpose)
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A few types of uncertainty

» Stochastic or Aleatory (physical randomness)
» Actor (behaviour of others)
» Epistemological (lack of knowledge)

Knowledge of External World

» Judgemental (what to include in models and analyses)
Computational (inaccurate calculations — and mistakes)
» Modelling error (imperfect fit of the real world)
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Modelling and Analysis Errors
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A few types of uncertainty Scientific
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A few types of uncertainty

» Stochastic or Aleatory (physical randomness)
» Actor (behaviour of others)
» Epistemological (lack of knowledge)

Knowledge of External World

Probability
Modelling

» Judgemental (what to include in models and analyses)
Computational (inaccurate calculations — and mistakes)
» Modelling error (imperfect fit of the real world)
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A few types of uncertainty

» Stochastic or Aleatory (physical randomness
<£I Probability Modelling

> Actor (behaviour of others) Adversarial Risk Analysis
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A few types of uncertainty

» Stochastic or Aleatory (physical randomness)

» Actor (behaviour of others) Savesan Probabiiy
» Epistemological (lack of knowledge) Modelling
Classical Statistics
Knowled
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A few types of uncertainty

» Stochastic or Aleatory (physical randomness)
» Actor (behaviour of others)
» Epistemological (lack of knowledge)

Knowledge of External World

. _ Expertise & Experience
» Judgemental (what to include in mod Sensitivity & Robustness
Computational (inaccurate calculations — and Analysis

» Modelling error (imperfect fit of the real world)
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A few types of uncertainty

» Stochastic or Aleatory (physical randomness)
» Actor (behaviour of others)
» Epistemological (lack of knowledge)

Knowledge of External World

\
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Computational (inaccurate calculati
» Modelling error (imperfect fit of the real wdrrem

Numerical Analysis
Emulation Studies
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A few types of uncertainty
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Very Difficult.
Expertise and Judgement

Modelling and Analysis Errors

» Ambiguities (ill-defined meaning, e.g. choice of attributes)
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A few types of uncertainty
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A few types of uncertainty

» Stochastic or Aleatory (physical randomness)
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Knowledge of External World

» Judgemental (what to include in models and analyses)
Computational (inaccurate calculations — and mistakes)
» Modelling error (imperfect fit of the real world)

A 4

Modelling and Analysis Errors

» Ambiguities (ill-defined meaning, e.g. choice of attributes)
Value, Social and Ethical (legal, governance, representational)
» Depth of Modelling (Is the analysis r§&—= Judgement ‘

Internal Uncertainties about Ourselves

v

W



How is this relevant to process models
in food chains?

For our topic, we should concentrate on issues
relating to the first two groups:

» Stochastic or Aleatory (physical randomness)
Actor (behaviour of others)

» Epistemological (lack of knowledge)
Knowledge of External World

v

» Judgemental (what to include in models and analyses)
Computational (inaccurate calculations —and mistakes)
» Modelling error (imperfect fit of the real world)

Modelling and Analysis Errors
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And when all that is done ....

... how do we communicate the results
to the decision makers

and to the public?




Thank you




Deep or Knightian Uncertainty

» Knight (1921) distinguished:
— Risk: probabilities known and available

— (Strict) Uncertainty , now often called deep uncertainty:
probabilities unknown or unavailable and no relevant data
available (within time constraints)

» What happens when some uncertainties are so deep that while
any expert might express his or her uncertainties as probabilities,
the range of these probabilities over a group of experts is
effective 0-17

» Sensitivity analysis will give almost anything as possible.
» Some uncertainties are too great to build a ‘useful” model.
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