
Participants
- 25 participants from the School of Psychology, UNAM.
Procedure
- Two experimental sessions, one for the time task, and another for 

the probability task.
W h i c h  a l t e r n a t i v e  d o  y o u  p re f e r ?  

( T I M E )
- 5 4 5 0  p e s o s  i n  3  w e e k s  o r  6 0 5 0  p e s o s  i n  7 w e e k s  

( P R O B A B I L I T Y )
- 5 4 5 0  p e s o s  w i t h  8 0 %  o f  p ro b a b i l i t y  o r  6 0 5 0  p e s o s  w i t h  4 0 %  o f  p ro b a b i l i t y

Experimental Design 
Each task:
- Had 22 questions, repeated 10 times, and presented randomly.
- 4 Sets (6 questions each) (Scholten et al., 2014, 2nd Study)

- Large Outcomes
1. Short delays / Large probabilities 
2. Long delays / Small probabilities
3. Long Intervals / Long Intervals

- Small Outcomes
4. Long Intervals / Long Intervals
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Transitivity refers to choosing A over B, B over C, and A over C. In
Intertemporal choice, there is evidence against transitivity, known as
interval effects (superadditivity and subadditivity) (Scholten et al., 2014).
In Risky choice, transitivity is also violated (Tversky, 1969). However, if
choice variability and individual differences are considered, people
show transitive preferences in both kinds of choices (Regenwetter et al.,
2011; Dai, 2016; Cavagnaro & Davis-Stober, 2014).

The existence of transitivity within subjects has not been studied.
Therefore, the purpose of the present work was to examine whether
people show transitive/intransitive patterns in intertemporal and risky
choices, considering choice variability and individual differences.

Two models were evaluated: one from the alternative-based choice
family (Hyperboloid model) and the other from the attribute-based
choice family (Trade-off model). The latter model can account for
intransitive patterns, which the alternative-based models cannot
accommodate. The models’ comparison was done with Bayesian
Modeling in order to infer individual parameters.

• Cavagnaro, D. R & Davis-Stober, P. C. (2014). Transitive in Our Preferences, But Transitive in Different ways: An Analysis
of Choice Variability. Decision. 1(2), 102-122.
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Predictions for pooled data

In both models:

Figure 2. For each participant (one per row) there are two graphics, time and probability. In each graphic, there are
24 bars (6 by set/color). Each bar represents a question, the leftmost end indicates the smaller reward, and the
rightmost end the larger reward; alternatives are indicated in the superior axis. The darkness of the bar represents
the participant’s choice proportion of the larger reward. For example, if the participant opted for the larger reward
8 times, the proportion of the bar is darker 8/10. Furthermore, in each bar there are two vertical lines, the pink one
represents the prediction from the Hyperboloid model while the purple one represents the prediction from the
Trade-off model. The right panel shows the posterior densities from each model.

Figure 3. Choice proportions from pooled data, following the structure of Figure 2. Each rectangle has 25 lines,
representing the choice proportions for the larger reward (darker color) from all participants. The lines are
organized from lowest to highest choice proportion. The left side of the graphic shows the choice proportions for
the time task, while the right side shows the choice proportions for the probability task.

Figure 4. Predictions of choice proportions for all participants for each model, ordered by sets/colors. The X-axis
shows the choice proportions of the larger reward, while the Y-axis presents the prediction of choice proportions
from each model. The squares show the number of choice proportions and predictions.

Figure 1. The four evaluated models. The Hyperboloid Model for time and probability. The Trade-off Model for
time and probability. Notation was adopted from Lee & Wagenmakers (2013).
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The main finding was that most of the sample chose the larger reward
in the shortest intervals, and the smaller reward in the longest interval
(superadditivity); there was more variability in medium-size intervals.
These patterns were found mostly in the time task.

Results were better accounted for by the Trade-off (attribute-based)
model than by the Hyperboloid (alternative-based) model. However,
the Trade-off Model overpredicted interval effects for Small Outcomes.

Furthermore, participants did not show the same intransitive pattern
across both tasks.
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