
Modeling the time course
Inspection of the results led 
us to suppose a simple 
model with exponential 
transitions among three 
stable levels: before, steady 
state, and long after the 
stimulus. For each stimulus 
duration, our model 
supposes an initial response 
level rstart and a final 
asymptotic level rend that are 
independent of the beauty 
judgment. After stimulus onset, the pleasure exponentially approaches the steady-state response rsteady, which 
does depends on the beauty judgment. After stimulus offset, pleasure decays exponentially towards the final 
level rend. There are separate time constants τstart and τend for onset and offset. 
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Conclusion
A very simple model fits all our results surprisingly well. (The RMS error in pleasure is less than 0.3 points on 
our 10-point scale.) To a good approximation, steady-state pleasure grows linearly with the beauty judgement, 
independent of duration. The rest of the model parameters are conserved across duration & beauty 
judgement. Onset has a time constant of roughly 2 s, and offset has a time constant of roughly 60 s.
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Question
How long must one look at an image to experience beauty? In museums, the average looking time for a 
painting is 27 - 38 s [1,2]. Using a continuous measure of self-reported pleasure, we examined how the 
exposure duration of a stimulus affects the experience of beauty. 

Stimuli

Measurement
Each participant continuously reported pleasure by 
dynamically adjusting the spread of two fingers on a 
smartphone running our web app, EmotionTracker.com.

Trial sequence
Each trial presents a stimulus for 1, 6, 15, or 30 s, followed by a 
blank screen for 60 s. There were 20 trials presented in random 
order. Participants were asked to continuously rate their pleasure 
from the image for the entire trial.
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Table 1. Parameter estimates from the model fit for 
each duration of exposure. The steady state 
response stays consistent across exposure 
duration. The fits are good: RMSE < 0.3 on our 
10-point pleasure scale.
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Figure 1. Average pleasure over time for 1, 6, 15, and 30 s exposures. For each final beauty judgment, the data are averaged 
across participants. The shaded area indicates ±1 standard error of the mean. The black dashed lines indicate the model fit. 
Across all durations of exposure, pleasure is highest when participants reported definitely feeling beauty, and lowest when 
participants reported definitely not feeling beauty.
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Beautiful personal
Images picked by the 
participant before the   
experiment began using 
the instructions, “Pick 
images that are movingly 
beautiful to you.”

Images from 
IAPS [3] database 
previously rated 
high on beauty, 
liking, and 
pleasantness.

Images from 
IAPS [3] database 
previously rat-
ed medium on 
beauty, liking, and 
pleasantness.

Images depicting simple 
furniture from an IKEA 
catalogue.
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Figure 2. Steady-state 
pleasure rsteady vs. 
beauty judgement. 
Pleasure grows roughly 
linearly with the judged 
beauty.

Figure 3. The 
effect of duration. 
The steady-state 
pleasure estimate is 
roughly independent 
of duration.

Figure 4. Residuals from the model fits. The residual shows a slow shallow U-shaped droop and rise over the course of the 
whole trial, independent of the beauty judgement.

Residuals

Time course of self-reported pleasure

Candy
Jolly rancher hard 
candy.


