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The dual process theory
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Modeling the Interplay Between Affect and Deliberation

• Choice behavior can be seen as the product of two motivational 
processes, one more deliberative, more focused on long-term goal-
oriented and the other more reflexive and driven by emotions (e.g.
anger, fear), other motivational states (e.g. hunger, pain), and short-
term drives.

• Affect—has long been viewed as erratic and unpredictable, and hence 
too complicated to incorporate into formal models.
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Modeling the Interplay Between Affect and Deliberation

• In recent years, however, there has been a renewed interest in 
emotion, which has revealed a number of systematic properties of 
both the determinants and consequences of affect.

• The paper focuses on factors that moderate the relative influence of 
the 2 processes.



A Dual-Process Model of Behavior

• The dual-process models distinguish between a “hot emotional 
system” and a “cool cognitive system” and assume that a person’s 
behavior depends on which system is dominant at a particular 
moment.



Making a choice

• Maximize an objective function which combine the deliberative system 
with a utility function, !(#), and the affective system’s motivational 
function, %(#, '):

( # ≡ ! # + ℎ ,, - ∗ % #, '
• The factor ℎ ,, - > 0 represents the cost to the deliberative system 

of mobilizing willpower. The cost depends on the stock of willpower W
and cognitive load -.
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Making a choice

( # ≡ ! # + ℎ ,, - ∗ % #, '

• It follows that the person will choose an option that is somewhere in 
between the deliberative optimum and the affective optimum.

• As the cost of willpower decreases, behavior will be closer to the 
deliberative optimum, and as it increases, behavior will be closer to 
the affective optimum.



Intertemporal 
Choice 
Predictions

: An increase in ℎ ,, - will lead to more myopic behavior.
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Risky Choice 
Predictions

: Because insensitivity to probabilities 
and loss aversion derive from the 
affective system, willpower depletion 
or unrelated cognitive demands, such 
as cognitive load, will magnify these 
behavioral tendencies.

underweighting of largeprobabilities

more overweightingof small
probabilities

more Lossaversion



The financial cost of sadness





The Financial Costs of Sadness

Hypothesis:
Sadness increases impatience and 
creates a myopic focus on obtaining 
money immediately instead of later.

Methodology:
Participants were randomly assigned to 
sad- , disgusted- , and neutral-state
conditions, and then offered 
intertemporal choices.



Timeline of Experiment
1) Participants reported how intensely they felt each of 19 emotional states.
2) Emotion-induction procedure drew on established methods.
3) Participants first watched a 3-min video clip: 
• a clip about the death of a boy’s mentor in the sadness condition,
• a clip about an unsanitary toilet in the disgust condition, 
• a clip about the Great Barrier Reef in the neutral-state condition.

4) Participants in the sad-state and disgusted-state conditions next wrote an essay 
about a situation during which they had experienced sadness or disgust, 
respectively. Participants in the neutral-state condition wrote an essay about their 
nightly activities.

5) Participants then made 27 intertemporal choices between receiving cash amounts 
(between $11 and $80) immediately and larger cash amounts (between $25 and 
$85) at points in the future ranging from 1 week to 6 months.

6) Participants reported how intensely they felt each of 19 emotional states.



The Champ (1979) 
Death/
Final Ending Scene 
VERY SAD

https://youtu.be/SU7NGJw0kR8



Trainspotting | 
'The Worst Toilet 
in Scotland' (HD) -
Ewan McGregor | 
MIRAMAX @1.30 
mins

https://www.youtube.com
/watch?v=7RoMaS1pzOE

https://www.youtube.com/watch?v=7RoMaS1pzOE
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The Financial Costs of Sadness

Result:

Sadness significantly increased impatience: Relative 
to median neutral-state participants, median sad-
state participants accepted 13% to 34% less money 
immediately to avoid waiting 3 months for 
payment.

Disgusted participants were not more impatient 
than neutral participants, and that lack of difference 
implies that the same financial effects do not arise 
from all negative emotions.


