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A. SUMMARY 

 
We are currently in a period of uncertainty. This has an impact on the value we place on things. So, how 
does uncertainty impact this value? For example, why did people suddenly value commodities? There are 
theories and empirical Data in the neuroscience literature that may explain some of the behaviors we have 
seen during this period of high uncertainty and volatility in our society. In fact, usually the desire 
(‘wanting’) for basic products does not change the value placed on them, because the learning rate 
associated with them is normally low. However, unexpected uncertainty increases this learning rate, 
which may partly explain why the value of commodities increased at the start of the pandemic. 
 

B. PRESENTATION 
 
Context 
 
The idea of a shortage at the start of the pandemic caused fear of running out of commodities. We could 
stop here and think that this fear alone explains why there was a rush to buy these products. However, one 
may wonder: why the commodities? For example, why did people suddenly value toilet paper so much? 
 
Here I present a hypothesis based on cognitive neuroscience and decision making. To buy a product, you 
have to make a decision at a certain moment to do it. This decision is linked to ‘wanting’, which is a form 
of motivation related to dopamine projection in the brain (Berridge and Aldridge, 2009). That dopamine 
projection should normally increase the expected value of a thing depending on the learning rate, that is, 
the frequency with which one adjusts his information about the world. However, this rate is probably low 
when it comes to something that is consumed daily. That is to say that we ‘want’ commodities at the 
moment we decide to buy (or consume) them, but their expected value does not increase much, and 
therefore we tend to buy (or consume) them in the same way (same quantity). 
 
Nevertheless, the fact that people bought relatively large quantities of commodities, and in a context of 
fear and uncertainty, suggests that their value increased at least for a period. I present in the following 
lines how one could explain this increase in the value of commodities. 
 
The prediction error 
 
There are biological mechanisms that code the expected value of things, that is, how much we hope that 
something will satisfy us or give us pleasure (Kahneman, Wakker and Sarin, 1997). This value can 
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change over time; and this change depends on the difference between what you expect at time t-1 and 
what you receive at time t (Schultz 2015). This difference is like a “prediction error” (Schultz, 2015). Its 
formula looks like: 
 
prediction error (t) = received value (t) - expected value (t-1) 
 
However, it is not always necessary to receive new value for our expectations to change; often a cue 
associated with the value we are going to receive can lead us to believe that the value to be received will 
be greater (or smaller). Thus, our prediction error is also equal to: 
 
prediction error (t) = received cue (t) - expected value (t-1) 
 
In the social context, for example, what others are doing (or buying) can serve as a cue (Todd and Minard, 
2014). 
 
‘Wanting’ 
 
The expected value of a thing increases if this prediction error is positive, that is, if what we receive is 
greater than what we expected. This increase (positive prediction error) lets us predict a greater (or better) 
value than predicted the moment before, and is called "reward prediction". This prediction of a reward by 
a cue triggers the activation of dopamine, which is a biochemical molecule in the brain that plays an 
important role in ‘wanting’ and motivation, as well as the in exploratory behaviour, interest, and 
anticipation and expectation of a reward (Panksepp, 2004). Activation of dopamine following a reward 
predicting cue is more or less what we experience as ‘wanting’, which then motivates us to pursue a 
reward. In other words, when you receive something better than you expected or a cue that lets you 
predict a reward, that generates reward prediction and what we may call ‘wanting’. We then obtain: 
 
dopamine (t) = positive prediction error (t) 
 
positive prediction error (t) ’wanting’ (t) ≈   
 
Adjustment of expected value 
 
Assuming that we expected a value at time t-1 ; and that we receive better (in value or as a reward 
predicting cue) at time t, and that this causes ‘wanting’, our expected value should, in the best of all 
worlds, be increased more or less by ‘wanting’ (i.e. reward prediction): 
 
expected value (t)  expected value (t-1) + ‘wanting’ (t)≈  
 
However, the expected value does not always adjust in proportion to reward prediction (‘wanting’) or its 
frequency (fortunately perhaps). For there to be an adjustment, the brain has to tell itself that this 
adjustment is necessary, i.e. that this change in value is linked to a real change in the reality surrounding 
the thing to which we attribute value. In other words, the brain has to tell itself that it's time to learn. 
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Thus, the contribution of reward prediction (‘wanting’) to the expected value depends among other things 
on the learning rate (Schultz, 2015), that is to say the frequency with which one adjusts one's information 
about the world. 
 
This is why the commodities that we consume (therefore ‘want’) very often tend to keep the same value. 
Indeed, the frequency of our desire (‘wanting’) for, and our purchase of them, tells the brain that the 
positive prediction error or reward prediction (‘wanting’) linked to them is not really coming from a 
significant change in reality. In other words, the impact of the prediction error on the value adjustment is 
very small. The learning rate for commodities (which are frequently wanted and purchased) is therefore 
low. In other words, we want and buy them spontaneously or out of need, but their expected value is not 
adjusted (constantly and upward). 
 
Adding the learning rate to the previous formula, we therefore obtain; 
 
expected value (t)  expected value (t-1) + [learning rate (t)]≈ wanting× ′ ′  
 
Effect of uncertainty and volatility 
 
Now let's see how an uncertainty and volatility can increase the expected value of things. Indeed, the 
learning rate is increased by unexpected uncertainty (unpredictable change in the environment), and by 
volatility (how often this unexpected uncertainty happens) (Yu and Dayan, 2005; Behrens, Woolrich, 
Walton & Rushworth, 2007; Nassar et al., 2010). Volatility and uncertainty add saliency to cognitive and 
sensory information, and therefore increase the learning rate (Behrens et. Al., 2007; Bland, 2012). Thus, if 
there is unexpected uncertainty or volatility, there is an increase in the learning rate; and when that 
happens, the slightest ‘wanting’ of something can contribute effectively to adjusting the expected value 
placed on that thing. Therefore we could write the previous formula as follows: 
 
expected value (t)  expected value (t-1) + [learning rate during unexpected uncertainty (t)]≈ wanting× ′ ′  
 
expected value (t)  expected value (t-1) + [[learning rate during volatility  (t)]≈ wanting  ×  ′ ′  
 
Example 
 
In March, there was a wave of purchases when quarantine measures were taken by governments against 
Covid-19. This unexpected event, of which the people could neither estimate the advent nor properly 
calculate the risk, created unexpected uncertainty. And we have seen how people have adjusted the value 
placed on certain products and services; especially toilet paper; and felt the urgency to buy what was most 
important to them, or met their needs the most. This can be interpreted as the fact that the novelty of the 
event, panic and the fear of shortage contributed to creating unexpected uncertainty, which increased the 
learning rate for commodities; which in turn increased the ability of ‘wanting’ (reward prediction, that we 
usually have towards commodities) to modify the expected value that we attribute to commodities. The 
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fact that this wave is over suggests that events related to the pandemic no longer create unexpected 
uncertainties as at the beginning. 


