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Abstract 

Although previous work has found that the same 
valuation mechanisms are used when making 
choices for oneself and when predicting the 
choices of others, other brain signals 
distinguishing these two types of decisions were 
also identified. What remains less clear is how 
these two processes interact and when they 
emerge. In this study, we used EEG to 
investigate the dynamics of when these two 
processes emerge within the course of a 
decision. Specifically, we compared the 
event-related potentials (ERPs) of participants 
when making risky choices for themselves and 
when predicting the choices of two artificial 
agents (one with a similar, one with a dissimilar 
risk preference). We fitted the ERP data with a 
linear regression model which included the 
predictors of decision type (self / similar / 
dissimilar), trial-level option value difference and 
the interaction between the two. We found 
evidence for a valuation signal occurring in the 
frontal, central and parietal channels about 
0.8-1s post-stimulus presentation, which did not 
change across the three decision types. 
Additionally, centro-parietal activity about 0.6s 
post-stimulus distinguished choice for a 
dissimilar agent from choices for self. Our 
findings suggest that the brain may first encode 
the perceived self-other similarity of the decision 
recipient, followed by a domain-general value 
computation. 
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Introduction 
Substantial empirical evidence shows that there is an 
overlap between the cognitive mechanisms underlying 
decisions for oneself and predicted decisions of others 
(Devaine & Daunizeau, 2017; Smith & Krajbich, 2022; 
Stuchly et al., n.d.). This overlap can be observed on the 
brain level as well, with the overlapping brain regions 
(largely centered around the medial prefrontal cortex) 
being responsible for computing one's own option value 

when choosing for the self, and the purported other's 
value when predicting their choice (Nicolle et al., 2012; 
Piva et al., 2019; Suzuki et al., 2012). On the other hand, 
a mechanism representing who the decisions are  made 
for is also expected to be present, particularly if the other 
person has different preferences from ourselves. Indeed, 
neural populations that distinguish between “self” and 
“predicted” decisions were identified in animal studies 
(Falcone et al., 2017; Grabenhorst et al., 2019) and in 
humans, the amygdala and the temporo-parietal junction 
seem to play an analogous role (Ma et al., 2024). 

It is less clear whether one of these processes 
precedes the other one within the course of a single 
decision, or whether they co-occur. Harris et al. (2018) 
have compared the event-related potentials when 
participants were making food choices for themselves 
and when predicting the food choices of two distinct 
decision-makers. The strength of preference for a 
particular item (a proxy for value) was reflected in the 
500-600ms post-stimulus ERP, regardless of whether 
participants were deciding for themselves or predicting 
the decision of another person. Additionally, an earlier 
ERP (350-400ms after stimulus presentation) over the 
central channels has signalled when a decision is being 
predicted for a dissimilar other (as opposed to a similar 
other/self), suggesting that a self-other distinction may 
occur before a domain-general value computation 
process becomes engaged. However, because the 
degree of self-other similarity between the participants 
and agents was not directly measurable, it is not clear 
whether the signals are attributable solely to the type of 
decision or to the difficulty of making such decisions.  

Our study extended these findings by comparing 
the ERPs of 54 participants (recorded with a 64-channel 
EEG system with active electrodes) when they made 
risky choices for themselves and when they predicted 
the choice of two distinct (artificial) agents, while we 
strictly controlled the self-other similarity in risk 
preference across participants (Figure 1). To disentangle 
the unique influence of decision type (self / similar other / 
dissimilar other) and decision difficulty, we analysed the 
stimulus-locked ERP data with a regression model which 
included the categorical predictors of decision type 
(similar other; dissimilar other), the continuous predictor 
of trial-level decision difficulty / subjective value 
difference (|sVD|) and the interaction terms between 
these variables (similar∗|sVD| and dissimilar∗|sVD|) 
which denote whether decision difficulty has a different 



effect in the predicted similar / dissimilar decisions, 
compared to self decisions 
 

 
Figure 1: Experimental procedure. A) Participants 

first completed a set of choices between a safe and 
risky option for themselves. Then they observed the 
choices of one agent (similar / dissimilar) and finally, 
predicted the agent’s choices on the option set from 
the self stage. Subsequently, participants observed 

and predicted the choices for the other agent 
(dissimilar / similar). B) and C) show the time-course 
of a single trial in the self/prediction and observation 

stages, respectively. 

Results 
Using a one-way within-subjects ANOVA, we tested 
whether our two subgroups, who made predictions 
either for more risk-averse or for more risk-seeking 
others, indicated that participants were able to adjust 
their predictions to the agents’ different risk profiles; 
Post-hoc pairwise comparisons for the risk-averse 
group: self vs. similar (t(17) = 4.614, p < .001), self 
vs. dissimilar (t(17) = 7.107, p < .001) and similar vs. 
dissimilar (t(17) = 2.733, p = .036). For the 
risk-seeking subgroup: self vs. similar (t(34) = 2.464, 
p = 0.049), self vs. dissimilar (t(34) = 6.084, p < 
.001) and similar vs. dissimilar (t(34) = 4.755, p < 
.001), suggesting that participants used different risk 
preferences when choosing themselves and when 
predicting the two agents’ choices. 

Figure 2 shows the group-level effect of the 
regressors on stimulus-locked brain activity across 
channels and timepoints. First, |sVD| showed a 
significant effect in the frontal, central and parietal 
channels, around 0.8-1.1s post-stimulus. Because the 
interaction terms between similar / dissimilar and |sVD| 
did not reach significance, decision difficulty seems to be 
represented similarly regardless of the decision type. In 
addition, an earlier signal (onset of approx. 0.6s 
post-stimulus), mostly over the central and parietal 
channels, distinguished the similar from the self  

   
Figure 2: Significance heatmaps showing the group-level 

effects of statistically significant predictors on 
stimulus-locked ERPs. Each row corresponds to a single 

channel and each column corresponds to a single 
time-point (duration approx. 6ms). Coloured cells 

indicate p < .05 after a spatiotemporal cluster-corrected 
one-sample permutation t-test with TFCE. 

 
decision type. No statistically significant signal 
distinguishing the dissimilar from the self decision types 
was identified. 

In general, our results broadly align with 
previous work (Harris et al., 2018). We identified a 
fronto-centro-parietal effect of decision difficulty that was 
present regardless of the decision type. In addition, we 
found an earlier signal with a centro-parietal focus, which 
signals whether the decision is being made for a similar 
other. No consistent effect distinguishing the dissimilar 
and self were identified, however, suggesting that the 
distinction does not operate on a continuous self-other 
similarity basis, but may instead help prevent the 
self-other mergence in specific cases. Altogether, our 
findings suggest that the brain first distinguishes the 
identity of the decision-maker and how different they are 
from the self, followed by a more general process of 
computing the option value. 

Acknowledgments 

This work was supported by the European Research 
Council (ERC) under the European Union's Horizon 
2020 research and innovation program (Grant 
agreement No. 948545), awarded to SG. 

References 
Devaine, M., & Daunizeau, J. (2017). Learning about 

and from others’ prudence, impatience or 
laziness: The computational bases of 
attitude alignment. PLOS Computational 



Biology, 13(3), e1005422. 
https://doi.org/10.1371/journal.pcbi.1005422 

Falcone, R., Cirillo, R., Ferraina, S., & Genovesio, A. 
(2017). Neural activity in macaque medial 
frontal cortex represents others’ choices. 
Scientific Reports, 7(1), 12663. 
https://doi.org/10.1038/s41598-017-12822-5 

Grabenhorst, F., Báez-Mendoza, R., Genest, W., 
Deco, G., & Schultz, W. (2019). Primate 
Amygdala Neurons Simulate Decision 
Processes of Social Partners. Cell, 177(4), 
986-998.e15. 
https://doi.org/10.1016/j.cell.2019.02.042 

Harris, A., Clithero, J. A., & Hutcherson, C. A. 
(2018). Accounting for Taste: A 
Multi-Attribute Neurocomputational Model 
Explains the Neural Dynamics of Choices for 
Self and Others. The Journal of 
Neuroscience, 38(37), 7952–7968. 
https://doi.org/10.1523/JNEUROSCI.3327-1
7.2018 

Ma, N., Harasawa, N., Ueno, K., Cheng, K., & 
Nakahara, H. (2024). Decision-Making with 
Predictions of Others’ Likely and Unlikely 
Choices in the Human Brain. The Journal of 
Neuroscience, 44(37), e2236232024. 
https://doi.org/10.1523/JNEUROSCI.2236-2
3.2024 

Nicolle, A., Klein-Flügge, M. C., Hunt, L. T., Vlaev, I., 
Dolan, R. J., & Behrens, T. E. J. (2012). An 
Agent Independent Axis for Executed and 
Modeled Choice in Medial Prefrontal Cortex. 
Neuron, 75(6), 1114–1121. 
https://doi.org/10.1016/j.neuron.2012.07.023 

Piva, M., Velnoskey, K., Jia, R., Nair, A., Levy, I., & 
Chang, S. W. C. (2019). The dorsomedial 
prefrontal cortex computes task-invariant 
relative subjective value for self and other. 
eLife, 8, e44939. 
https://doi.org/10.7554/eLife.44939 

Smith, S. M., & Krajbich, I. (2022). Predictions and 
choices for others: Some insights into how 
and why they differ. Journal of Experimental 
Psychology: General. 
https://doi.org/10.1037/xge0001288 

Stuchly, E., Bavard, S., & Gluth, S. (n.d.). Deciding 
to simulate: Cognitive mechanisms of 
predicting the decisions of others. 

Suzuki, S., Harasawa, N., Ueno, K., Gardner, J. L., 

Ichinohe, N., Haruno, M., Cheng, K., & 
Nakahara, H. (2012). Learning to Simulate 
Others’ Decisions. Neuron, 74(6), 
1125–1137. 
https://doi.org/10.1016/j.neuron.2012.04.030 


	Abstract 
	Introduction 
	Results 
	Acknowledgments 
	This work was supported by the European Research Council (ERC) under the European Union's Horizon 2020 research and innovation program (Grant agreement No. 948545), awarded to SG. 
	References 

