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Risk versus uncertainty
26 June, 2024 by David Pannell

I want to make a distinction that has been lurking below the surface in some of the
previous posts in this RiskWi$e series: risk versus uncertainty.

['ve primarily used the word “risk” so far, but sometimes I've really been talking about
“uncertainty”, or a mix of the two.

What is the difference? Strictly speaking, “risk” refers to a situation where we don’t
know what the outcome will be, but we do know the probabilities of different outcomes.
Examples include rolling dice or tossing a coin. If we rolled two dice, the result could be
anything between 2 and 12, but if we rolled them a million times, we know with high
accuracy what the distribution of results would be.
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On the other hand, “uncertainty” refers to a situation where we don’t know the
probabilities of different outcomes. For example, if Dave the risk-averse farmer adopts a
new wheat variety, he has access to the results of research trials for that variety, but he
doesn’t know exactly how it will perform on his own farm. He can combine the research
trial results with his own experience of growing other wheat varieties, to make a
judgment about how it will perform for him, but it’s just a judgment and some
uncertainty remains — he doesn’t know the actual probability distribution.
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As he gets experience growing the new variety, his uncertainty about its performance
decreases. If he keeps growing it for long enough, he’ll have a good idea of the
probability distribution of its yield, although, depending on the type of practice or
technology, that can take quite a while (see PD415 on “Learning about the riskiness of a
new farming practice”).

So for most farming decisions, the farmer faces a mix of risk and uncertainty. Over time,
with experience, uncertainty about a farming practice decreases, and a larger share of
what is left is risk.

How does this affect decision making? I recently read a piece that said that uncertainty
means that there is no basis for making a decision. In an extreme situation, where you
really know absolutely nothing about a practice, that would be true, but in a practical
farming situation that is never the case. There is enough information to make an
educated guess.

The main difference between risk and uncertainty in decision making is the source of
probability numbers to use. Under risk, the probabilities are objective and known
precisely, while under uncertainty, it comes down to a subjective judgment by the
decision maker. In a sense, the probabilities under uncertainty are not really
probabilities - they are something like a strength of feeling.

But when it comes to making decisions, this difference does not affect the decision
process. If doing Decision Analysis (see PD420), the two types of probabilities are used
in exactly the same way in the calculations, or in the intuitive decision process.
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