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Overview

• The drive to understand the world is an 
important aspect of human (and other animal 
cognition.

• What makes information valuable?

• Instrumental value

• Non-instrumental value

• Research question: are humans willing to 
accept pain as a cost to obtain non-
instrumental information?
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Methodology

Participants: 

• Forty human participants (28F, 12M), 
aged 18-37 years (𝜇 = 23.03, σ = 4.58)

Payment:

• $15 show-up fee

• Participants told they could win up to $10 during the 
experiment (everyone actually paid $10 in the end)

Stimuli:

• Pain calibration to determine participant thresholds of 
low/moderate/high pain.

• Information seeking trials to accept 
low/moderate/high pain in exchange for immediate 
information about the outcome of a coin flip lottery.
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Methodology: Pain calibration
• Ascending staircase starting from 35° Celsius, 

and increasing by 1 ° until participant’s rating 
of low/moderate/high pain reached

• Staircase repeated twice: 

• First block to accustom participants to 
stimuli

• Second block to determine pain 
thresholds to use in remainder of 
experiment

• After calibration, participant’s given random 
sequence of nine thermal stimuli (three 
corresponding to each pain level). All 
participants were correctly able to distinguish 
thresholds without errors.

35° Celsius

36° Celsius

37° Celsius

50° Celsius
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Methodology: Information-seeking task

• Coin with coloured faces, where each colour is 
associated with a unique reward

• Participants shown the point values that could 
be earned by the coin

• Participants not shown the colour-reward 
mapping

• Participants offered a ‘pain-level’, which they 
could accept to receive pain in exchange for 
learning the reward-colour mapping

• Participants perform 6 block of 16 trials

• 4 levels of expected values

• 4 levels of range

= X6  X

5/9



Results: pain stimulation

Low pain: 

• Temperature: 𝜇 = 38.3° C, σ = 1.66° C

• Pain rating: 𝜇 = 5.2, σ = 1.34

Moderate pain: 

• Temperature: 𝜇 = 42.0° C, σ = 2.26° C

• Pain rating: 𝜇 = 10.1, σ = 1.5

High pain: 

• Temperature: 𝜇 = 45.8° C, σ = 2.69° C

• Pain rating: 𝜇 = 14.9, σ = 1.53
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Results: information-seeking
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Interpreting results
• Participants accept pain for non-instrumental 

information at all levels of pain.

• The level of pain, the expected value, and the 
range between rewards independently predict 
decisions to seek information

• For a rational agent, none of these factors 
should increase the desire for non-
instrumental information

• Why do participants seek non-instrumental 
information?

• Immediate reduction of uncertainty 
(analgesic effect)

• Desire to be in positive belief states
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Extensions
• Do certain types of people seek non-

instrumental information more than others?

• Q1: How do individual-specific 
characteristics of influence information-
seeking behaviour?

• How does the appetitive/aversive nature of 
rewards influence non-instrumental 
information seeking behaviour?

• Q2: Are people willing to pay for non-
instrumental information about the 
outcome of lottery delivering various levels 
of pain?

• Q3: How does information seeking 
behaviour change when monetary rewards 
can be negative? 9/9


