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Social media use (SMU) has become ubiquitous in contemporary society, particularly
among young adults, yet its implications for mental health remain unclear. Despite
numerous existing studies, findings have been mixed: some suggest that SMU harms
psychological well-being, whereas others report beneficial effects. One reason for these
inconsistencies may be that previous research relied primarily on overall usage duration
and rarely differentiated between specific forms of SMU or accounted for individual
psychological characteristics. Here, in an intensive ecological momentary assessment
(EMA; N = 89) spanning across two weeks, we investigated how active use (AU; e.g.,
posting, commenting, liking) and passive use (PU; e.g., scrolling, browsing) relate to
momentary affect, and how psychological traits moderate these associations. Multilevel
linear models and Bayesian cross-lagged panel models were applied to identify directional
relationships between variables. Results showed that PU consistently predicted increased
negative affect, especially among individuals high in anxiety-depression traits, whereas
resilient individuals were less affected, suggesting stronger emotional regulation. In
contrast, AU was associated with enhanced positive affect. Moreover, an asymmetric
bidirectional pattern emerged: PU predicted subsequent negative affect, whereas positive
affect promoted later AU. These patterns may arise because PU increases opportunities
for social comparison, thereby harming mental health, whereas positive affect may
facilitate self-disclosure, leading to more AU. Overall, the results clarify prior
inconsistencies by highlighting the bidirectional dynamics between behavioral subtypes of
SMU and affect. The current study underscores the importance of integrating behavioral
distinctions and psychological traits into the development of personalized SMU
interventions.

Lasso Regularization Method for Detecting DIF in Polytomous Items Within the
Cognitive Diagnostic Framework

Hongmin Yu, Guizhou Normal University 

In psychological and educational measurement, Cognitive Diagnosis Models (CDMs) serve
as the core of Cognitive Diagnostic Assessments (CDAs). By analyzing test-takers’
response data and answering processes, CDMs can accurately parse their cognitive
mechanisms and structures, providing scientific support for personalized assessment and
intervention. Compared with 0-1 scoring items, polytomous items can present differences
in response intensity and offer more information about cognitive states. 

Differential Item Functioning (DIF), a key indicator for measuring the accuracy and fairness
of CDAs, directly determines the comparability of assessment results across different
groups. If an item exhibits DIF, test-takers with identical cognitive structures may produce
differential responses due to their group affiliations, which in turn distorts diagnostic
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conclusions and undermines the fairness of assessments. However, in the current field of
cognitive diagnosis, there are relatively few DIF detection methods tailored for polytomous
items. Additionally, some existing methods suffer from issues such as overfitting and
model dependence, which greatly limit their scope of application.

To address this, this study constructs a differential cognitive diagnosis model framework
and proposes a DIF detection method based on Lasso regularization, which imposes
penalties during parameter estimation of polytomous cognitive diagnostic models to
optimize identification performance. Under the sequential (seq) DINA model, this method
is compared with commonly used methods. Simulation and empirical research results
show that the ‘Lasso regularization’ method significantly outperforms other methods in
controlling Type I error, and the ‘statistical power’ does not decrease substantially,
providing a more reliable technical approach for DIF detection in polytomous items.

Development of a Short Form of the Hospital Anxiety and Depression Scale (HADS) for
Chinese Pregnant Women Using Item Response Theory

Hong Hu, School of Psychology, Guizhou Normal University

The Hospital Anxiety and Depression Scale (HADS) is a commonly used clinical tool to
assess anxiety and depression symptoms in pregnant women and has been widely used in
several countries. Based on Item Response Theory (IRT), this study provides an in-depth
analysis of the psychometric properties of the HADS, especially its reverse scoring items,
and aims to develop a shorter version. The study sample consisted of a total of 1800
pregnant women in early pregnancy in a region of China. The study used the Grade
Response Model (GRM) to fit the data, perform item parameter estimation, plot item
characteristic curves and information functions, and analyze the Difference in Item
Function (DIF) to comprehensively assess the quality of each item. In the end, the poorly
performing items were deleted to form a shortened version of the HADS-7 with 7 items,
and the reliability of the HADS-7 was further verified, and the results showed that the
Cronbach’s alpha coefficient of the HADS-7 was 0.81, and its correlation with the
calibrated questionnaire, the Athens Insomnia Scale (AIS), was comparable to that of the
original HADS and the AIS, and the correlation with the original HADS was 0.85, which
indicated that the HADS-7, while retaining the core characteristics of the original scales,
has a good measurement accuracy and efficiency, and can be more widely used in clinical
practice.

Communicating uncertainty about rare events

Aba Szollosi, UNSW
Jimmy Huang, UNSW; Ben Newell, UNSW

We investigated how explanation and experience influence people’s choices and their
trust (in the communicator of the explanation) under uncertainty. Using an experience-
based choice task, we manipulated two factors between subjects: communicational
approaches about and experiences with negative rare events. Communicational
approaches included brief explanations either offering no prediction (“we don’t know if the
rare event is going to happen”), a certain prediction (“the rare event is definitely going to
happen”), or a hedged prediction (“we should anticipate the rare event, even though it
might not happen”). Half the participants then experienced a rare outcome, while the
other half did not. Participants’ choices were largely unaffected by communicational 
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approach, however, experience with the negative rare event consistently reduced risk
seeking. Their trust was more substantially affected. Perhaps unsurprisingly, trust was
reduced irrespective of communicational approach when rare events negatively affected
participants. Yet, when predicted rare events failed to eventuate, trust was retained more
when predictions were hedged compared to when they were certain. These results
suggest that, while explanations may need to be more comprehensive to influence
people’s choices, they can play a role in retaining people’s trust.

Does ruminating about the previous night’s drinking during a hangover predict
changes in heavy episodic drinking? A two-wave, 30-day prospective study

Andy J. Kim, Dalhousie University
Simon B. Sherry, Dalhousie University, Acadia University; Laura J. Lambe, St. Francis Xavier

University; Margo C. Watt , St. Francis Xavier University ; Janine V. Olthuis , University of
New Brunswick ; Joris C. Verster , Utrecht University ; Sherry H. Stewart, Dalhousie

University

Objective: This study adapted the Post-Event Processing Questionnaire (Rachman et al.,
2000), originally developed to assess rumination about social situations/events, to
measure hangover-related rumination, characterized as repeatedly dwelling on negative
aspects of yesterday’s drinking while hungover the following morning. We examined the
psychometric structure of this adapted measure and its predictive validity for changes in
heavy episodic drinking (HED) over time.

Method: N=334 emerging adults (aged 19–29; from three Eastern Canadian universities)
who recently experienced a hangover completed online questionnaires at baseline (Wave
1) and 30 days later (Wave 2; 71.6% retention). HED was assessed over the past two weeks
in frequency (number of HED episodes), perceptions (how participants perceived the
extent of their heavy drinking), and quantity (greatest number of alcoholic drinks
consumed in a single HED episode).

Results: Exploratory factor analysis established two factors of hangover-related
rumination: Intrusiveness (unwanted thoughts about the previous night’s drinking) and
Regret (desire to change future drinking behavior). Structural equation models (SEM)
indicated Wave 1 Intrusiveness predicted the maintenance of higher HED frequency and
perceptions at Wave 2, while Regret predicted sustained HED perceptions. Neither factor
predicted HED quantity. Models controlled for Wave 1 outcomes, hangover severity, total
hangovers, generalized anxiety, age, sex, and site.

Conclusion: Factor analysis and SEM were useful quantitative methods for showing the
factorial and predictive validity of hangover-related rumination, with intrusive thoughts
and regret about last night’s drinking while hungover linked to the persistence of aspects
of heavy drinking.
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Introducing openESM: A database of openly available experience sampling datasets

Björn Siepe, Philipps-Universität Marburg
Jonas M.B. Haslbeck, University of Amsterdam; Matthias Kloft, Philipps-Universität
Marburg; Anabel Bücher, Humboldt-Universität zu Berlin; Yong Zhang, University of
Groningen; Eiko I.F. Fried, Leiden University; Daniel W. Heck, Philipps- Universität

Marburg

Experience sampling via mobile devices enables unprecedented insights into daily life.
However, individual studies often cannot answer research questions conclusively, and
open data are scattered across repositories in different formats. This impedes research
into robustness, generalizability, and heterogeneity. We address this issue by introducing
openESM, an open-source database of openly available experience sampling datasets in
a harmonized format. The growing database currently comprises 60 datasets with more
than 16,000 participants and over 740,000 observations. Each dataset includes rich
metadata that can be searched via our website (openesmdata.org) to select and
download datasets via packages in R and Python. openESM enables three key research
directions: (1) Content research on psychological constructs and their associations in
daily life, including testing theory generalizability and prediction across contexts; (2)
Design research investigating how methodological choices (e.g., response scale formats,
assessment frequency, questionnaire length) influence results and measurement
properties; and (3) Statistical research developing and validating methods for intensive
longitudinal data, including simulation studies informed by empirical data
characteristics, benchmarking experiments, and sensitivity analyses examining how
analytical choices affect conclusions. We demonstrate openESM's potential for these use
cases through an analysis of within-person correlations of positive and negative affect
across 39 datasets comprising over 500,000 observations, providing robust evidence for a
large negative momentary correlation (-0.49, 95% CI: [-0.54, -0.42]) while revealing
substantial heterogeneity across studies. We discuss design principles enabling
openESM to evolve as a community resource for cumulative experience sampling
research and quantitative method development.

Towards Information-Theoretic Temporal Network Analysis of Psychopathology

David Klein Leunk, Computational Science Lab, Informatics Institute, University of
Amsterdam

Eric Dignum, Computational Science Lab, Informatics Institute, University of Amsterdam,
Computational Science Lab, Informatics Institute, University of Amsterdam

This study explores whether model-free information-theoretic measures, such as active
information storage (AIS) and multivariate transfer entropy (TE), provide advantages over
autoregressive (AR) models commonly used in psychometric temporal network analysis.
AR models tend to distort effects when psychological attributes evolve at rates
inconsistent with sampling rates and when interactions between attributes are nonlinear.
We re-analyse Batra et al. (2025)—who showed via Monte Carlo simulation that
continuous-time AR models fail to recover true dynamics when sampling occurs slower
than the generating process—to probe the first distortion in univariate processes, identify
a subtle discrepancy in their results, and benchmark AIS under identical conditions. We
extend the analysis from univariate to bivariate processes using TE (equivalent to Granger
causality), introducing nonlinear interactions, and then to multivariate networks, in which
we evaluate inference accuracy at microscopic (individual links), mesoscopic (groups of 
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links), and macroscopic (summary statistics, such as centrality) scales. We validate
against constraints typical of psychometric data, including limited and noisy samples,
missingness, heterogeneity, non-stationarity, non-Gaussianity, collinearity, threshold
asymmetries, long-memory processes, and varying network densities. Preliminary results
indicate that information-theoretic measures are more robust to assumption violations,
better capture nonlinear interactions, and remain stable under ordinal transformations,
though they typically require larger samples.

Time-Varying Symptom Network Models for the Prediction of Depressive Relapse

René Freichel, University of Amsterdam
Dean Essoh, Department of Psychology, University of Amsterdam, Amsterdam, the

Netherlands, Louvain Experimental Psychopathology Research Group, Psychological
Science Research Institute, UCLouvain, Louvain-la-Neuve, Belgium; Claudi Bockting,

Centre for Urban Mental Health, University of Amsterdam, Amsterdam, the Netherlands

Theoretical Background: This presentation discusses the utility of dynamic (time-varying)
person-specific network models for understanding mechanisms of change and predicting
relapse in depression. Prior studies found mixed evidence for the utility of dynamic affect
networks for predicting treatment outcomes or future relapse. This study investigated
whether incorporating treatment- and disorder-specific processes, namely rumination,
cognitive avoidance, and the extent of visual imagery, enhanced the prediction of relapse.

Method: We used experience sampling data collected over an eight-week period during a
randomized controlled trial comparing three relapse prevention strategies: antidepressant
medication (ADM), Preventive Cognitive Therapy (PCT), PCT with tapered ADM. Forty
remitted patients completed repeated assessments of cognitive and affective states,
allowing for the estimation of person-specific time-varying vector autoregressive (TV-VAR)
models. These models were used to quantify changes in cognitive-affective network
structure, which were then analyzed to predict relapse and compare the conditions.

Results: Contrary to expectations, changes in cognitive-affective dynamics neither
predicted relapse nor differed between treatment conditions. These findings question the
utility of time-varying network models in predicting differential treatment effects or
clinically relevant outcomes, such as relapse. 

Conclusion: Incorporating disorder- and intervention-specific processes in addition to
relevant affect states did not improve the prediction of depressive relapse, suggesting that
these cognitive-affective network dynamics may play a limited role in forecasting
recurrence at the person-specific level.
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Two-stage synthesis of findings from single case mediation analysis

Milica Miočević, McGill University 
Sofia Maiz, McGill University; Mariola Moeyaert, University at Albany, the State University

of New York; Matthew J. Valente, University of South Florida

Single case experimental designs (SCEDs) are commonly used in education, psychology,
and related fields to evaluate the effectiveness of interventions for a single individual. In
recent years, methods for mediation analysis for a single case have been described and
evaluated in simulation studies, and applications of these methods are on the rise.
Building on the literature on methods for synthesizing regression-based effect size
measures in SCEDs, this project examines two-stage synthesis methods for the indirect
effect in a single mediator model in SCEDs. Simulation study results based on common
effect sizes and sample sizes in SCEDs are used to provide guidelines about optimal
methods to obtain accurate estimates of the indirect effect across multiple SCEDs.

Simulation-Based Evidence Accumulation Modeling for Single- and Multi-Response
Tasks

Guangyu Zhu, Australian National University
Guang Yang, The University of Sydney

Evidence accumulation models (EAMs), such as the diffusion decision model, are central
tools for modeling choice and reaction time in cognitive tasks. While several EAMs,
including the linear ballistic accumulator and racing diffusion models, have successfully
addressed multi-alternative decisions, their application to sequential multi-response
tasks such as word or category free recall—remains limited. Modeling multiple responses
within a single trial presents major challenges for deriving closed-form likelihood
functions. To address these challenges, we developed an R package that integrates
simulation engines for many EAMs variants, extends them to multi-response contexts,
and implements simulation-based inference (SBI) for parameter estimation and model
comparison. Three simulation studies demonstrated robust parameter recovery across
standard EAMs, their multi-response extensions, and covariate-regressed variants. An
empirical application to an aging-related free recall dataset further illustrates the
package's utility for uncovering cognitive mechanisms underlying age-related changes in
memory and verbal fluency. The potential and limitations of this package in extending
EAM-based modeling will be discussed.

Modeling stimulus-selective stopping

Hans Colonius, Oldenburg University
Paria Jahansa, Oldenburg University, Oldenburg University

Stimulus-selective stopping extends the standard stop signal task by occasionally
presenting an 'ignore' signal instead of a stop signal, in which case participants are
instructed to continue responding to the go signal. Here we present several model
classes that are based on the idea that responses observed under an ignore signal are the
result of a probabilistic mixture from the processing distributions of the go and the ignore
signal. Earlier work ensures that the mixture hypothesis is statistically testable. We derive
quantitative predictions and parameter estimation for model classes that differ in the way 
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the mixture is introduced. The results are illustrated with an application to a published
dataset for stimulus-selective stopping. Alternative modeling approaches are also
discussed.

Leveraging Large Language Models to Decode Choice Strategies in Intertemporal
Decision Making: A Think-Aloud Analysis

Lisheng He, Shanghai University
Jiaxuan, Shanghai University; Yufan Tian, University of Technology Sydney; Hongyi Wang,

East China Normal University

We introduce a novel method for quantifying choice strategies by employing large
language models (LLMs) to analyze think-aloud data in intertemporal decision-making.
Using a standard think-aloud procedure, we asked participants to verbalize their thoughts
while making binary choices between smaller-sooner (SS) and larger-later (LL) options. A
central debate in intertemporal choice research concerns whether individuals use
alternative-based evaluation (holistic assessment of each option) versus attribute-based
evaluation (direct comparison of specific attributes across options). We investigated
whether think-aloud data can reveal participants' underlying decision strategies,
alternative-based, attribute-based, or somewhere in between. Our approach utilized five
prominent Chinese language models (DeepSeek, Qwen, ChatGLM, Ernie, and LLaMA) to
independently score verbal reports on a 0-100 scale, where scores indicated the degree of
alternative-based versus attribute-based processing. Each model assessed whether
participants employed integrative alternative-based strategies or comparative attribute-
based strategies for individual trials. To establish validity, we compared these LLM-derived
scores against strategies identified through established behavioral modeling techniques,
providing objective benchmarks for our novel approach. Results revealed strong
convergent validity, with LLM strategy scores showing significant correlations with
behavioral model performance indicators. This demonstrates that large language models
can effectively capture individual differences in cognitive strategies from naturalistic
verbal reports. Our validated methodology provides a scalable and objective framework
for strategy identification across diverse decision-making contexts from think aloud data,
offering researchers a powerful tool for understanding cognitive processes underlying
human choice behavior.

A shift representable signal detection model of recognition memory.

John Dunn, University of Western Australia
Laura Anderson, Binghamton University, Adelaide University

We investigate the viability of a shift representable signal detection model of recognition
memory in which the shape of the familiarity distribution is the same for all old and new
items. We present a new technique for fitting such models to recognition memory data
using only ordinal properties of these data based on themonotonic linear regression}
algorithm described by Dunn and Anderson (Psychological Methods, 2024). We apply this
methodology to analyse the results of three recognition memory experiments that vary the
number of study presentations, study-test modality, focused vs. divided attention, and
read vs. generate. In each case, the data were well-described by a shift representable   
model with a recovered distributional form revealing a negative skew consistent with the
extreme value or Gumbel distribution. We propose that if these results can be generalised
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across different experiments, it becomes possible to define a standard unit of
measurement of familiarity. We discuss the implications of these results for current
models of memory.

Optimality of the Half-Order Good Check for Bayes Factor Calculations

Kensuke Okada, The University of Tokyo

In the field of cognitive and psychological modeling, researchers often face the task of
model comparison. The Bayes factor (BF) provides a principled method for evaluating the
relative evidence for two competing models given the data. However, in practice,
numerical and implementation errors can bias BF estimates and thereby lead to
erroneous research conclusions. To address this problem, Sekulovski et al. (2024)
proposed the Good check, a structured method for verifying Bayes factor calculations.
This method simulates many datasets under both models, computes BFs for each, and
examines whether their empirical moments satisfy the Turing-Good identity. Within this
framework, the choice of moment order is a key determinant of the method’s efficiency. In
this study, we provide a proof that the half-order exponent within this framework is
optimal. Specifically, our main theoretical result shows that the half-order choice
uniquely minimizes worst-case variance and is the only nondivergent exponent. Moreover,
we compare the proposed two-sample, half-order check to the existing one-sample, first-
order check at matched Monte Carlo cost. Our theory shows that the two-sample, half-
order approach has uniformly bounded risk. Furthermore, we derive a sufficient condition
under which the two-sample, half-order approach dominates the one-sample approach.
We demonstrate the effectiveness of these theoretical results through numerical
illustrations drawn from typical hypothesis testing scenarios in psychological research.

Healthy cognitive ageing in a complex world: computational demands and basic
cognitive functioning explain deficits in decision-making capacity

Karlo Doroc, University of Melbourne
Nitin Yadav, University of Melbourne; Kerryn Pike, Griffith University; Carsten Murawski,

University of Melbourne; Juan Pablo Franco, University of Melbourne

Later life involves complex and consequential decisions, such as deciding how to manage
one's retirement income. Existing research has documented differences in decision
outcomes between younger and older adults, but these studies struggle to disentangle
motivational changes from a decline in decision-making capacity. For instance, it is often
not possible to determine whether changes in choice reflect changes in underlying
preferences or instead the capacity to identify the preferred option.

To address this gap, we conducted a large (n=357), pre-registered experiment
administering tasks assessing decision-making capacity and basic cognitive abilities (e.g.
executive functioning tasks) to younger (18-30) and older (65+) adults. Decision-making
capacity was measured with the knapsack optimisation task (KOT), a complex resource
allocation task, which allows us to precisely modulate the computational demands of
individual decisions. Further, the KOT allows for an objective, preference-free measure of
decision-making capacity. 

On average, older adults made significantly lower quality decisions in the KOT and were
more overconfident, despite spending more time. These differences were primarily
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explained by performance on tasks of basic cognitive abilities, but not age, education, or
motivation. Surprisingly, the largest differences in decision time and decision quality
occurred on less computationally demanding decisions. 

Importantly, we observe significant overlap in cognitive abilities and decision-making
capacities between age groups. These results challenge age-based assumptions by
showing that decision-making capacity is not inherently determined by years lived, but by
cognitive health - a finding with direct implications for policy frameworks that rely on age
to govern employment and medical decision rights.

Adaptive Decision Control in Prospective Memory

Luke Strickland, Future of Work Institute, Curtin University
David Elliott, School of Psychological Sciences, University of Tasmania; Shayne Loft,

School of Psychological Science, University of Western Australia; Niek Stevenson,
Department of Psychology, University of Amsterdam; Andrew Heathcote, Department of

Psychology, University of Amsterdam; The School of Psychology, University of Newcastle,
Australia

Event-Based Prospective Memory (PM) requires performing a planned action upon
encountering a target event. The PM decision control (PMDC) model quantifies the dual
mechanisms of cognitive control (proactive and reactive, Braver, 2012) in PM. Here, we
test a key prediction of the dual-mechanisms theory: that control shifts from proactive to
reactive as the need for control lessens due to PM targets being infrequent. We  
manipulated the need control for in an experiment with no target, high PM target
frequency (19%), and low PM target frequency (5%) conditions. We fit this data with a
version of PMDC that was augmented to accommodate the way in which participants
adapted their behaviour over the course of the experiment. PM costs (slowing relative to
the no target condition) were observed only in the high frequency condition, and this was
explained by PMDC by an increase in proactive control relative to the low-frequency
condition. PM accuracy was similar across high and low frequency conditions early in the
experiment, but later an advantage emerged for the lower frequency PM task. PMDC
accounted for this with stronger reactive control in low frequency condition that
increased over the course of the experiment. Our results confirm the prediction that
control shifts from proactive to reactive PM target event frequency. Further, they highlight
the need to account for across-trial dynamics in PM paradigms.

Cognitive Models, Crowd Wisdom, Citizen Science, and Frogs: An Extension of Brown
et al (2024)

Michael Lee, University of California Irvine, Singapore Management University

Brown et al (2024) developed a cognitive modeling approach for aggregating people's
judgments of the presence of frogs, based on detecting their calls in sound clips taken
from field recordings. They used a hierarchical two-high-threshold multinomial
processing tree as an account of people's judgments, which separates their detection
ability from their guessing biases. They showed that inferences about the presence of
frogs using the cognitive modeling approach were more accurate than simple aggregation
of the behavioral judgments. We replicate these performance improvements using an
even simpler one-high-threshold model without hierarchical individual differences. We
then improve the model's performance further by pursuing an idea mentioned but not
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implemented by Brown et al. Instead of treating the judgments for each sound clip as
independent, we implement a simple model of the dynamics of the environment. We
assume that frogs can enter of leave the environment over temporally successive clips
with some small probability. Adding these environmental dynamics causes inferences
about the presence or absence of frogs to share information across clips, and significantly
improves the model's performance for many of the frog types.

Constraints on Brain Function and Organisation in a Mouse Model System

Mehul Gajwani, Monash University
Ludovico Coletta, Fondazione Bruno Kessler; Jean-Charles Mariani, Istituto Italiano di

Tecnologia; Alessando Gozzi, Istituto Italiano di Tecnologia; James Pang, Monash
University; Alex Fornito, Monash University

Introduction. Recent work has shown that human brain function can be parsimoniously
modelled by geometric features derived only from cortical surfaces. These geometric
features, called eigenmodes, utilise no information from brain connectivity studies;
however, they are still able to model brain function more accurately than models which
also include connectivity information. However, in humans, this connectivity information
is difficult to interpret given the lack of a ground-truth connectome. Here, we aim to
assess whether more accurate connectivity information “in the form of mouse tract-
tracing data” improves the accuracy of connectome eigenmode models. 

Methods. We use mouse whole brain tract tracing studies as a more accurate form of
connectivity information. Other data (including volumetric geometric eigenmodes and
function brain recordings) are processed/computed as previously described. 

Results. First, we compare the accuracy of geometric vs connectome eigenmodes in
reconstructing gene expression maps in mouse. Across 4385 genes, we find that
geometric eigenmodes (Pearson’s r=0.70 using 100 modes; r=0.81 using 200 modes) are
able to more accurately reconstruct gene expression profiles than connectome
eigenmodes (r=0.61 using 100 modes; r=0.71 using 200 modes). Second, geometric
eigenmodes also outperform connectome eigenmodes when reconstructing fMRI maps
(geometric: r=0.92; connectome: r=0.87) or FC matrices (geometric: r=0.47; connectome:
r=0.41). 

Conclusions. Here, we are able to use more reliable measurements of brain connectivity
to recalculate connectome eigenmodes. However, geometric eigenmodes can
reconstruct spatial phenotypes more parsimoniously than connectome eigenmodes.
Overall, geometric eigenmodes remain a promising avenue to explore brain structure-
function relationships.

Arithmetic strategy discovery as program induction

Merrick Giles, The University of Melbourne
Andrew Perfors, The University of Melbourne; Francis Mollica, The University of Melbourne

The acquisition of early arithmetic is one of the most well-documented cases of
spontaneous strategy discovery; without ever being taught, children discover addition
strategies that are faster and less error-prone than those they were explicitly taught or
already present in their current repertoire. To explain this developmental trajectory, classic 
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and current models of arithmetic development posit meta-cognitive mechanisms where
children mentally rewrite the arithmetic algorithms in their repertoire (Shrager & Siegler,
1998; Rule, Tenenbaum, & Piantadosi, 2020). While these models can capture the
successive discovery of strategies across cognitive development, they also predict that
children will make discoveries in environments where children do not, in fact, make such
discoveries. Children only learn the most complex but efficient “min” algorithm when they
are presented with high numeral problems (e.g., 4 + 21, 17 + 2). Instead of meta-cognitive  
prevision, we propose that children’s strategy discovery is rational construction, where
children actively search the space of possible algorithms. We model addition strategy
discovery as Bayesian program induction with a simplicity prior and a likelihood that
favours speed and/or accuracy. Regardless of whether the model is pressured to respond
faster or more accurately, the model robustly recovers the empirical trajectory of
strategies discovered by children learning arithmetic, but only in environments where real
children make such discoveries. Our model demonstration highlights the importance of
ecological validity when modelling strategy acquisition. That being said, future work is
needed to fully account for how children flexibly select strategies from their repertoire
during addition learning. 
Shrager, J., & Siegler, R. S. (1998). SCADS: A model of children's strategy choices and
strategy discoveries. Psychological science, 9(5), 405-410.
Rule, J. S., Tenenbaum, J. B., & Piantadosi, S. T. (2020). The Child as Hacker. Trends in
Cognitive Sciences, 24(11), 900–915. 

Mental Health in the World of AI

Adela I Isvoranu, National University of Singapore

Artificial intelligence (AI) is often framed as a solution to the global mental health burden,
but enthusiasm can outpace evidence. This talk will argue that the enthusiasm for AI’s
transformative potential must be tempered by a clear understanding of its limitations and
risks. These include algorithmic bias, privacy challenges, and the risk of losing critical
human judgment and therapeutic context if AI is used without appropriate safeguards.
Drawing on recent literature, I will provide an overview of how AI is currently applied in
clinical and research settings, illustrate both its quantitative promise and methodological
pitfalls, and highlight key ethical and validation challenges that must be addressed to
responsibly integrate AI into mental health science and practice.

Introducing the R package psychonetrics for psychometric network modeling and
structural equation modeling

Sacha Epskamp, National University of Singapore 

Artificial intelligence (AI) is often framed as a solution to the global mental health burden,
but enthusiasm can outpace evidence. This talk will argue that the enthusiasm for AI’s
transformative potential must be tempered by a clear understanding of its limitations and
risks. These include algorithmic bias, privacy challenges, and the risk of losing critical
human judgment and therapeutic context if AI is used without appropriate safeguards.
Drawing on recent literature, I will provide an overview of how AI is currently applied in
clinical and research settings, illustrate both its quantitative promise and methodological
pitfalls, and highlight key ethical and validation challenges that must be addressed to
responsibly integrate AI into mental health science and practice. 
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Extended-Support Regression for Bounded Latent Variables with Unknown
Boundaries

Michael Smithson, The Australian National University
Seamus Donnelly, The Australian National University

Doubly-bounded variables often are intended as manifestations or representations of
doubly-bounded latent constructs. All statistical techniques respecting this intention
assume that the bounds are known or can be assigned fixed values (typically 0 and 1).
However, there are many scales where the latent constructs are doubly bounded but the
scale bounds are not true scores. All available censored distribution models have
unbounded latent construct variables (true even of ordered-beta regression). 
 
Kosmidis and Zeileis (2025) have introduced "extended-support beta regression", which is
beta regression with an “exceedance” parameter u, say, that extends the support [0,1] to [-
u, 1+ u]. Cases at 0 and at 1 are treated as censored scores, and the latent variable is
doubly-bounded with a beta distribution. 
 
We develop "extended-support CDF-quantile regression", which employs CDF-quantile
distributions with support on [0,1] (Smithson & Shou, 2023). Because it models quantiles,
this technique has natural affinities with censored-score regression, especially for doubly-
bounded constructs. Moreover, it expands the variety of extended-support regression
models beyond beta by adding 16 distributions to the repertoire.

Fitting Flexible Meta-Analytic Models with Structural Equation Modeling in R

Mike Cheung, National University of Singapore

Understanding the distinctions among commonly used meta-analytic models—including
the fixed-effect (or common-effect) model, random-effects model, unrestricted weighted
least squares, and the Hartung-Knapp approach can be challenging for many researchers.
This presentation provides a unified and intuitive explanation of these models by
leveraging graphical representations within a structural equation modeling (SEM)
framework. Using the metaSEM package in R, I illustrate how to generate model diagrams,
derive model-implied means and variances, and estimate parameters using Full
Information Maximum Likelihood (FIML).

The graphical approach enhances teaching and learning by allowing users to visualize the
relationships among model components. This helps demystify the underlying
mathematical structures of meta-analytic models and clarifies how model-implied means
and variances are derived. By providing an accessible platform for specifying and
comparing different meta-analytic models, the framework supports methodological
innovation. Importantly, it enables researchers without extensive statistical or
programming expertise to develop, refine, and implement new meta-analytic approaches.

In addition, the presentation will demonstrate how this SEM-based strategy can be
extended seamlessly to more complex settings, including nonlinear models, highlighting
its flexibility and broader applicability.
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Validation of the Caregiver Feeding Style Questionnaire (CFSQ) into Indonesian

Ratna Jatnika, Universitas Padjadjaran
Hendriati Agustiani, Universitas Padjadjaran, Universitas Padjadjaran; Rahmad Muliadi,

Universitas Padjadjaran; Syauqiyyah Syahlaa, Universitas Padjadjaran

This study aims to adapt the Caregiver Feeding Style Questionnaire (CFSQ) into the
Indonesian language. The adaptation procedure followed the International Test
Commission (ITC) Guidelines for Translating and Adapting Tests. The questionnaire
underwent forward and backward translation by five language experts. An expert review
was then conducted with five subject matter experts. Subsequently, cognitive interviews
were carried out with ten mothers. The results of the translation, expert review, and
cognitive interviews produced an Indonesian version of the CFSQ. The questionnaire was
then administered to 162 mothers with children aged 3–5 years in West Java, Indonesia.
Analysis using the Rasch rating scale model showed that all items were productive for
measuring their respective dimensions and demonstrated satisfactory reliability.

The Wright map visualization for the responsiveness dimension showed a good
distribution of items and respondents, while the demandingness dimension did not fully
capture the entire range. Based on the median measurement results, 48 mothers were
classified as uninvolved, 65 as authoritative, 31 as indulgent, and 18 as authoritarian in
their parenting style.

A diffusion-decision account of how n-back training changes cognition

Russell Boag, University of Newcastle; University of Western Australia
Marc Yanguez, Northeastern University; Alex Weigard, University of Michigan; Aaron Seitz,
Northeastern University; Susanne M. Jaeggi, Northeastern University; Andrew Heathcote,

University of Newcastle; University of Amsterdam

N-back tasks are widely used to measure and train working memory, yet we still lack a
clear mechanistic account of what actually improves with practice. We present a
diffusion-decision model tailored to go/no-go n-back performance that teases apart two
key components of decision-making under lure interference: familiarity-driven bias (a ‘go-
tendency’ driven by lure familiarity) and discriminability (the ability to separate true n-
targets from lures). We fit the model to a large 20-session dataset (54 participants, 8000
trials each), jointly modelling accuracy and RTs. Session-level trajectories reveal how
familiarity and discriminability evolve with practice, and how lure positional status (repeat,
n-1, n+1) selectively shapes each component. Finally, we link individual parameter 

Demandingness Responsiveness

Item Reliability 0.98 0.99

Item Separation 6.29 8.54

Person Reliability 0.80 0.64

Person Separation 2.00 1.35

Alpha Cronbach 0.86 0.71
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estimates to near and far transfer outcomes. Overall, this framework provides a
theoretically motivated account of how n-back performance improves, and why
individuals differ, grounded in an evidence-accumulation framework.

 

Different cognitive biases between cyber experts and general population?

Scott Brown, University of Newcastle
Dr. Kami Salibayeva, University of Newcastle; Dr. Alex Thorpe, University of Newcastle; Dr.

Luke French, University of Queensland ; Dr. Ami Eidels, University of Newcastle

We were interested in exploiting the cognitive biases of cyber attackers in order to blunt
the effects of their hacks. An important first step is to understand whether cognitive biases
are different between cyber experts and general population. To this end, we had general
population and cyber experts both complete a large battery of cognitive behavioural
experiments (lab-style experiments, delivered online). The experiments measured several
commonly-investigated cognitive biases, including: endowment effect, sunk costs fallacy,
near miss effect, gambler's fallacy, hot-hand effect, and a bunch more. For each person,
we estimated how susceptible they were to each bias by measuring effect sizes in the
experiments. The key result is to compare the profile of cyber experts' susceptibility across
biases to the profile of general population. We are working on this comparison right now,
so both you and I will have to wait until the presentation in Singapore to find out the
results!

Item Factor Analysis of Cumulative Binary Indicators of Ordinal Categories: A
Gateway to Freeing the Proportional Odds Assumption

Terrence Jorgensen, University of Amsterdam

Applications of the common-factor model to discrete indicators can be accommodated by
incorporating thresholds that are assumed to discretize normally distributed latent
responses into ordinal categories. The item factor analysis (IFA) model is a multivariate
analog to a generalized linear model (GLM) with a cumulative-probit link function for an
ordinal outcome. The cumulative-logit link is a more popular alternative for ordinal GLMs,
for which the proportional-odds assumption is well understood as the basis for the latent-
response interpretation. That is, as a predictor increases, the odds of observing a
response in the next-higher category are multiplied by the same constant (odds ratio)
across categories. The latent-response interpretation is that the regression slope (or factor
loading) of a predictor (i.e., a common factor in IFA) affects the expected value of a latent
response, “after” which it is assigned (via the threshold model) to an expected observed
value. A conceptually analogous proportionality assumption holds for the cumulative-
probit link, despite its slopes not transforming to odds ratios. Less restrictive link functions
(e.g., adjacent-categories logit) are available to relax the proportional-odds assumption in
GLM. To relax the proportionality assumption in IFA, I propose that each ordinal indicator
can be replaced by a set of cumulative binary indicators, whose individual thresholds
correspond to the ordinal indicator’s set of thresholds. As a proof-of-concept, I use
simulated data to show that IFA estimates using ordinal indicators can be reproduced by
cumulative binary indicators when equality constraints on factor loadings correspond to
the proportionality assumption.

 



15 

AMPC 2026 ─────────────────────────────────────────────────────── 

───────────────────────────────────────────────────────────────────────────────

Modelling Adaptive Use of Automated Decision Aids

Wanghuan Lin, Future of Work Institute, Curtin University, Perth, Australia
Shayne Loft, School of Psychological Science, University of Western Australia, Perth

Australia, School of Psychology, University of Newcastle, Callaghan, Australia;
Department of Psychology, University of Amsterdam, Amsterdam, The Netherlands;

Steven Miletić, Department of Psychology, University of Amsterdam, Amsterdam, The
Netherlands; Cognitive Psychology Unit, Institute of Psychology, Leiden University, Leiden,
The Netherlands ; Mark Griffin, Future of Work Institute, Curtin University, Perth, Australia;

Luke Strickland, Future of Work Institute, Curtin University, Perth, Australia

Increasingly, humans work alongside automated decision aids that recommend decisions
or actions. It is important that humans calibrate their use of decision aids according to
automation reliability, particularly in safety-critical settings. Recently, an evidence
accumulation model (EAM) has been proposed explaining how humans integrate
automated advice into their decisions. This EAM distinguishes two ways that automation
can influence decisions: by providing direct evidence towards recommended choices
(excitation), and by reducing evidence for opposing choices (inhibition). However, it does
not explain how people adapt based on their experience of automation reliability. Here, we
propose an adaptive EAM that incorporates across-trial learning of automation reliability.
Specifically, our model assumes that estimated reliability is updated each trial according
to a delta rule, with associated changes in EAM parameters. We test this model in an air
traffic conflict detection task, where participants judged whether pairs of aircraft were in
conflict. Participants (N = 96) completed both a manual block (without a decision aid) and
an automation block (with a decision aid). Automation reliability began at 90%, but
subsequently dropped to either 70% or 50%, depending on between-subjects condition.
Finally, reliability recovered to 90%. Our adaptive EAM provided a close account of
observed participant adaptation to changes in automation reliability. It suggested that
estimated reliability affected how strongly participants weighted automated advice as
direct evidence for decisions (excitation), but not the strength of inhibition of decisions
opposing the advice. These findings clarify the cognitive mechanisms underlying flexibility
in human-automation teams.

Dynamic cognitive models of intertemporal choice allowing for indifference response

Weina Chen, Department of Psychology and Behavioral Sciences, Zhejiang University,
Hangzhou, China

Junyi Dai, Department of Psychology and Behavioral Sciences, Zhejiang University,
Hangzhou, China

This research examined intertemporal choices explicitly allowing for indifference
responses to overcome the limitation of the typical forced-choice paradigm. Two hundred
and two participants each completed 96–160 intertemporal choice questions generated
adaptively to potentially maintain a reasonable proportion of indifference responses. To
uncover the underlying cognitive mechanisms, we developed both alternative-based and
attribute-based dynamic models using three distinct theoretical frameworks: Decision
Field Theory (DFT), Multiple Threshold Race (MTR), and Random-Utility-with-
Discrimination-Threshold (RUDT). The DFT models assume that attention switches
stochastically during the decision process and relative preference accumulates until
reaching a threshold for a preferential choice or entering a neutral state for a probabilistic 
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indifference response. The MTR framework posits two accumulators, each with both upper
and lower thresholds. When one accumulator reaches its upper threshold first, the
corresponding option would be chosen if the other accumulator remains below its lower
threshold; otherwise, an indifference response would occur. To the contrary, the RUDT
framework does not postulate an evidence/preference accumulation process. Instead, it
assumes that preference is determined by a noisy relative evaluation: a preferential decision
is made when the evaluation exceeds a discrimination threshold, and an indifference
response occurs when the evaluation falls below the threshold. Model comparisons showed
that in general the RUDT models provided the best simultaneous fit to the choice and
response time data. This result suggests evidence accumulation is not necessary for
generating intertemporal preference and highlights the value of including indifference
responses in preferential choice tasks to improve understanding of the underlying cognitive
mechanisms.

Similarity judgments and visual working memory do not share the same cognitive
representation

William Ngiam, Adelaide University
Michael D Lee, University of California Irvine; Adelaide University

Many cognitive models assume a set of processes operating upon a psychological
representation that is derived using multidimensional scaling (MDS) of similarity judgments.
While MDS-based models have been useful in exploring cognitive phenomena, the
underlying representation itself should not be left unexplained. The issue of defining the
appropriate cognitive representation recently came to the fore in the field of visual working
memory (VWM). Most VWM models are constructed on the physical stimulus space, but
Schurgin et al. (2020) influentially argued that VWM is better modeled on the psychological
similarity space. To address this discrepancy, we took a Bayesian generative modeling
approach, applying cognitive models to the open data of three tasks from Tomić & Bays
(2024): a perceptual reproduction task, and a memory reproduction task, and a similarity
comparison task. We show that the underlying representation for these tasks can be
recovered with this approach, and find that there is non-uniformity in the representations
with respect to the physical stimuli. Our critical result is that the representation differs
between the similarity comparison and stimulus reproduction tasks. This result suggests
that the psychological representation derived from similarity tasks cannot be assumed to be
the representation underlying VWM. We also show that by including detailed mechanisms in
our cognitive models (in this case, swap errors in the memory reproduction task) improves
the recovered mental representation. We conclude by arguing that mental representations
should be explained by being included in cognitive process models rather than derived from
independent tasks like similarity comparisons.

Do memory aids reduce under- and over-exploration?

Yanjun Liu, UNSW
Tom Allen, UNSW; Won Jae Lee, UNSW; Ben R. Newell, UNSW; Brett K. Hayes, UNSW

When making decisions from experience, events with small probabilities tend to be
perceived even less likely to happen, whereas events with large probabilities are perceived to
be even more likely. Consequently, decision-makers tend to prefer options yielding frequent
small gains and rare large losses (rare disaster) over those with frequent small losses but
rare large gains (rare treasure), even though the rare treasure has a higher objective expected
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value. Existing theories of experience-based risky choices suggest that this asymmetrical
probability weighing may arise from reliance on small samples of past outcomes. The
current study aims to test this theoretical account within a risky exploration paradigm by
explicitly providing participants with memory aids about past sampled outcomes. When
no memory aids were provided, our results replicated the previous findings of over-
exploration of rare disasters and under-exploration of the rare treasures. These patterns
also emerged when participants were provided with a mean-level summary of the full
records of past outcomes. However, when participants were provided with a list of past
sampled outcomes, their choices shifted toward the normative pattern aligning more
closely with the options’ expected values. These results indicate that trial-wise memory
retrieval of past outcomes may play a key role in experience-based choices and call for
future research to understand how individuals integrate trial-level experiences to guide
subsequent decisions.

A Computational Account of Social Anxiety: Prior Biases, Attentional Dynamics, and
AI-Driven Assessment

Yujia Peng, Peking University
Qianqian Ju, Shanghai University of Sport, Peking University; Di Lu, Peking University;

Dejiyangla, Peking University; Renhe Jia, Peking University; Minghao Yuan, Peking
University

Social situations can be overwhelming for specific individuals, triggering avoidance and
social anxiety (SA). However, it remains unclear why similar social situations elicit
different social responses. Here, from a computational psychiatry perspective, we
conducted three studies to investigate the latent cognitive mechanisms underlying SA. In
study 1, we developed a Social Prism Model to systematically address mechanisms
underlying atypical social cognition in SA within a Bayesian cognitive framework (N=541).
Results demonstrated that SA may be shaped by robust dichotomous prior biases
depending on social cues. Study 2 (N=137) further employed a Hidden Markov Model to
track social attention in dynamic social scenes of facial expressions and geometric shape
interactions that signal social threats. We identified a Vigilance-Avoidance pattern of
shifting threat attention that may explain atypical social processing in SA. In study 3, we
developed the Social Artificial Intelligence Picture System (SAIPS, comprising 279 social
pictures) based on generative artificial intelligence (AI) models as a reliable, easily
accessible tool for SA screening. Machine learning results showed that SAIPS ratings
robustly reflected and predicted traits of SA. The prediction was reliable, even with a short
version containing fewer than 30 pictures. Thus, SAIPS may serve as a promising tool for
SA screening and longitudinal prediction. Together, the works highlight the promise of
computational psychiatry, which goes beyond symptomatology to uncover latent cognitive
mechanisms, thereby motivating theory-driven interventions.

Varieties of Cognitive Conflict

Andrew Heathcote, Univeristy of Newcastle, University of Amsterdam
Marit Metx, University of Amsterdam; Niek Stevenson, University of Amsterdam; Dor

Matzke, University of Amsterdam

We examine whether data from four “conflict” tasks (Simon, Stroop, Flanker, and
Local/Global, Eisenberg et al., 2019) can be accounted for by one or more of the five most
widely used evidence accumulation models, the Wiener Diffusion Model (WDM), the 
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Diffusion Decision Model (DDM) and three race models, the Linear Ballistic Accumulator
(LBA), Lognormal Race (LNR) and the Racing Diffusion Model (RDM). For each mode type
we fit a set of variants parameterized to explained conflict effects in terms of some or all of
three mechanisms (expressed through threshold and accumulate rate means and
variabilities), which could be expressed in terms of two parameter effects each for race
models (either the average or difference between accumulators). We found that race
model consistently provided a superior account in terms of three effects. The RDM
performed best in the Simon and Stoop tasks, and the LNR in the other two tasks, however
all race models were quite accurate in their detailed descriptions, both overall, and in their
fit for two key graphical descriptions of conflict-task performance, delta functions and
conditional-accuracy functions. The three effects were the same across all race models
and consistent with a conflict-detection mechanism that exerted control through a novel
interface cancelling mechanism. 

References
Eisenberg, I. W., Bissett, P. G., Enkavi, A. Z., Li, J., MacKinnon, D. P., Marsch, L. A., &
Poldrack, R. A. (2019). Uncovering the structure of self-regulation through data-driven
ontology discovery. Nature Communications, 10(1), 2319.

Applying (mathematical?) psychology to real-life problems: assisting bionic-eye users
to regain vision

Ami Eidels, The University of Newcastle, Australia
Isobelle Proctor, The University of Newcastle, Australia; Garston Liang, UTS, Australia;

Gregg Suaning, University of Sydney, Australia 

Retinal degeneration can lead to the loss of photoreceptors and consequently to sigh-loss.
It is estimated to affect 20,000 in Australia, 20M around the world. Engineers are
developing a bionic eye that will replace or supplement the severed retina, but there is
presently an upper limit to the number of sensor units, or pixels, available in existing retinal
prosthetic implants. We propose a novel, simple and cost-effective solution, that focuses
on the scanning behaviour of patients and supplements technological improvements that
occur on a much slower time scale, and require larger funding efforts. We suggest to
overcome the present limitations of bionic eye devices by concentrating the limited
number of pixels, thereby creating a small area with high density of pixels and allow sharp
image segments. We will then train users of the bionic eye to shift their eyes or head rapidly
from one segment to the next and integrate the parts over time and space to compose a
complete, sharp image. We report a proof of concept: participants with normal vision were
presented with images partitioned to segments, each segment presented for 20-40 msec.
Participants were able to accurately recognise images of objects and scenes at around
90%.

Scheduling Decision-making

Peizhao Xie, University of Melbourne
Daniel R. Little, University of Melbourne

Scheduling theory concerns ordering tasks or activities, subject to temporal and resource
constraints, in order to optimize a performance criterion. We ask how humans solve
analogous scheduling problems in cognition, as a large body of evidence suggests that
human cognition is resource limited and often operates serially. Here we introduce a
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computational account of human information prioritization and scheduling behavior,
grounded in a new experimental paradigm and modeling framework. We conduct a small-
N, many-trial study to obtain the statistical power needed for individual-level parameter
estimation and model comparison. In the experiments, participants had to choose which
of four letter discrimination tasks (patches with different noise levels) to work on next, with
the goal of completing all within a limited time deadline across sessions (e.g., 6s or 30s),
where each task required identifying a letter embedded in dynamic noise and completed
tasks became unavailable for selection. We implemented a diffusion model with racing
architecture to model the successive scheduling choices and scheduling response times.
We tested several parameterizations of the models to capture the selective influence of
scheduling set size (i.e., how many tasks left to complete) and deadline on performance.
The resulting models formalize how task features are represented and integrated into
human scheduling policies, yielding an empirically grounded, computational theory of
human scheduling behavior that connects cognitive mechanisms to notions of
scheduling.

Clickbait nudges social media away from accuracy and toward partisan bias

Fletcher Scott, RMIT University
Dr Lauren Saling, School of Health and Biomedical Science, RMIT University, School of

Computing Technologies, RMIT University

Prior work shows that accuracy prompts reliably shift attention towards more careful
decision-making, reducing belief in misinformation. Variation in headline format, beyond
its content, may likewise act as a prompt that changes which evaluative dimension is
applied during veracity assessment. We formalize this question using a rational inattention
framework in which people selectively allocate limited evidence accumulation across
multiple evaluative dimensions. However, this account predicts either that sensational
(“clickbait”) cues may make evidence utilization more difficult and encourage reliance on
polarized beliefs, or by signalling uncertainty, they may elicit stricter decision criteria and
reduce false endorsements. In total, 82 participants from the U.S. judged the veracity of 64
headlines, varying in political congruence (congruent/incongruent) and truth (true/false),
and were randomly assigned either to view clickbait or neutral formats. Results showed
that both classification accuracy and response time exhibited a significant three-way
interaction among headline style, congruence, and truth. For the clickbait condition,
judgements aligned more strongly with political congruence, leading to more correct
judgements for aligned headlines and fewer for conflicting ones. This pattern weakened
under neutral formatting. A hierarchical drift-diffusion model indicated that clickbait
changed how evidence was accumulated, without making people more cautious or pre-
biased at the start. Interpreted through rational inattention, these results suggest that
clickbait makes it less worthwhile to accumulate evidence on the accuracy dimension.
When accuracy evidence becomes noisier, partisanship is selected as an alternative, and
judgments increasingly follow political congruence rather than truth.
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Tracing the Neural Trajectories of Evidence Accumulation and Motor Preparation in
Voluntary Decisions

Lauren Fong, The University of Melbourne
Paul Garrett, The University of Melbourne; Philip Smith, The University of Melbourne;

Robert Hester, The University of Melbourne; Stefan Bode, NYU Abu Dhabi; Daniel
Feuerriegel, The University of Melbourne

Voluntary decisions are endogenously driven choices guided by subjective goals and
preferences. While fMRI studies have identified brain regions involved in the execution of
voluntary decisions, the temporal dynamics of how these decisions are formed remain
unclear. We aimed to examine whether neural signatures of evidence accumulation,
established in perceptual (i.e., exogenous) decisions, also arise during the formation of
voluntary (i.e., endogenous) decisions. Using electroencephalography, we examined
whether three response-aligned signals including the centro-parietal positivity (CPP), the
readiness potential (RP), and mu/beta (MB) band oscillations exhibited hallmark
characteristics of decision evidence accumulation trajectories that mirror accumulation
trajectories predicted by sequential sampling models. These include accumulation-to-
bound and build-up rates that scale with response times (RTs). Forty-nine participants
completed a colour decision task with voluntary (two options) and forced (one option)
trials. We examined whether pre-response amplitudes and build-up slopes of the three
signals varied as a function of RT for voluntary and forced decisions separately. For both
types of decisions, the CPP and MB activity showed canonical evidence accumulation
dynamics: steeper build-up slopes with faster RTs and pre-response amplitudes invariant
to RTs, consistent with accumulation to a fixed threshold. In contrast, the RP did not show
evidence for slope nor amplitude modulation by RT. These findings suggest that the CPP
and MB activity are domain-general neural correlates of evidence accumulation, extending
beyond stimulus-driven tasks to voluntary decisions. By contrast, the RP did not reflect
decision-variable dynamics, and may index late-stage motor preperation not directly
linked evolving decision processes.

An Item Response Theory Model Incorporating Repeated Option Selection Behavior
for Matching Tests

Kentaro Fukushima, The University of Osaka; The University of Tokyo
Rinhi Higashiguchi, The University of Tokyo, The University of Tokyo

A matching test is a format in which multiple items within a block share the same set of
response options, and examinees are required to match each item to the correct option.
The compact structure of matching tests makes them particularly suitable for mobile-
based assessments on smartphones and tablets. While existing item response theory
models for matching tests (hereafter, matching-IRT models) account for dependence
within item blocks, they typically assume each response option is used at most once  
without replacement. However, this assumption is frequently violated in practice when
examinees engage in repeated option selection—selecting the same option for multiple
items—even though no option is correct for more than one item. Such responses lead to
invalid likelihood evaluation under conventional models. To address this issue, this study
develops a novel matching-IRT model that explicitly incorporates repeated option
selection behavior. The proposed model allows examinees to select the same option
multiple times, thereby enabling valid probabilistic modeling even when such behavior
occurs in the data. Given that the tendency toward repeated option selection varies across 
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examinees and items, we further extend the framework to a mixture model that captures
heterogeneity at both the person and item levels. The performance and practical utility of
these models are evaluated through a simulation study.

How Actions Rewire Preferences: A Normative Bayesian Model Bridging Lab and
Large-Scale Reality

Guihua Yu, Peking University
Yaomin Jiang, Max Planck Institute for Human Development; Yunlu Yin, Fudan University;

Lusha Zhu, Peking University

Whether and how preferences evolve after choices has been a long-standing open
question in the field of decision-making. While classic economic theories assume stable
preferences, decades of empirical studies have shown that preferences will change
systematically after selecting or rejecting an option. Yet it remains unclear when, how, and
why such changes occur. Here, we propose a Bayesian Preference Change (BPC) model
that formalizes an individual’s internal preference as a probabilistic belief, which is
updated through Bayesian inference after each decision. The model not only explains
effects of action-induced preference change but also generates a set of testable
predictions for how preference will change.

We tested the BPC model in a laboratory behavioral experiment (N = 95) and applied the
model-derived insights to real-world shopping data, consisting of 30,153,078 purchase
transactions by 2,395,651 consumers from a major retail chain. For lab experiment, the
BPC model closely captured post-choice rating changes and outperformed alternative
models for most participants. All model-derived predictions were robustly supported. For
large-scale behavioral traces, simple behavioral markers derived from the BPC model can
identify individuals with higher future purchase growth. Together, these findings
demonstrate that action-induced preference change reflects Bayesian updating, offering a
normative explanation for this longstanding yet seemingly irrational phenomenon. More
importantly, the BPC model goes beyond the lab, yielding theoretical insights that explain
large-scale human behavior.

The effect of price signals on effort and productivity in a hard task

Hassan Andrabi, The University of Melbourne
Peter Bossaerts, The University of Cambridge, The University of Melbourne

Economists have long theorised that markets can coordinate individual actions toward
efficient outcomes. In this paper, we test this hypothesis by asking whether market prices
can reveal optimal solutions to complex problems, and whether traders learn from these
prices to improve their own problem-solving performance. In a laboratory experiment, we
asked participants to solve instances of the Knapsack Problem (KP), a canonical example
of a complex task, while trading an asset whose payoff was tied to the best solution
identified by any participant. Trade between participants generated prices that encoded
local knowledge about potential solutions to the KP, which others could exploit to
potentially improve their own performance. We compare the performance of those who
traded in this market to two benchmarks in which trading was not permitted: one in which
participants received an explicit signal disclosing the optimal solution to the KP, and a
control condition in which no information was provided. We find that traders in the market
learned from prices to improve their own problem-solving performance, achieving similar
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 levels of productivity to those who received the optimal solution signal and outperforming
those who had no signal. However, the informativeness of prices diminished with the
complexity of the underlying problem, suggesting a relationship between problem
difficulty and market efficiency. These findings demonstrate that market prices provide
self-organising information signals that guide individual effort and productivity, even when
solutions are computationally difficult to identify. Economists have long theorised that
markets can coordinate individual actions toward efficient outcomes. In this paper, we
test this hypothesis by asking whether market prices can reveal optimal solutions to
complex problems, and whether traders learn from these prices to improve their own
problem-solving performance. In a laboratory experiment, we asked participants to solve
instances of the Knapsack Problem (KP), a canonical example of a complex task, while
trading an asset whose payoff was tied to the best solution identified by any participant.
Trade between participants generated prices that encoded local knowledge about
potential solutions to the KP, which others could exploit to potentially improve their own
performance. We compare the performance of those who traded in this market to two
benchmarks in which trading was not permitted: one in which participants received an
explicit signal disclosing the optimal solution to the KP, and a control condition in which
no information was provided. We find that traders in the market learned from prices to
improve their own problem-solving performance, achieving similar levels of productivity to
those who received the optimal solution signal and outperforming those who had no
signal. However, the informativeness of prices diminished with the complexity of the
underlying problem, suggesting a relationship between problem difficulty and market
efficiency. These findings demonstrate that market prices provide self-organising
information signals that guide individual effort and productivity, even when solutions are
computationally difficult to identify.

Political Identity and Conjunction Fallacy: Experimental Evidence from the 2024 U.S.
Presidential Election

Songfa Zhong, NUS, HKUST
MIAO Bin, Renmin University of China, Renmin University of China; YANG Shuangyu, Jinan

University

In a divided world, political identity amplifies heuristics in decision-making. We examine
the effect of political identity on conjunction fallacy in the context of the 2024 U.S.
presidential election. In an experimental setting, participants evaluate single-event
lotteries based on electoral outcomes of Trump or Harris winning and economic
conditions of improvement or decline in one year, as well as conjunctive-event lotteries
that combine both. We find that participants exhibit a conjunction fallacy in choices,
valuing conjunctive-event lotteries more than single-event ones, particularly in congruent
with their partisan leanings, for example, a Trump victory plus improved economic
condition is congruent for Republicans but not for Democrats. Although a conjunction
fallacy in beliefs is present, it does not fully explain the conjunction fallacy in choices. We
show that the overall pattern challenges models that satisfy dominance and may reflect
preferences over sources of uncertainty and valence of events.
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Dynamic Reconstruction of Facial Emotion Representation in Social Anxiety

Qihao He, Peking University
Yuxi Wang, Peking University, Peking University; Yiwen Zhang, Peking University; Zitong Li,

Peking University; Chaona Chen, University of Sheffield; Rachael E. Jack, University of
Glasgow; Jiayu Zhan, Peking University; Yujia Peng, Peking University

Social anxiety (SA) is associated with biased perception of facial emotions, yet the
underlying mechanisms remain unclear. Elucidating how individuals dynamically extract
and integrate facial cues from their internal representations may reveal the mechanistic
basis of atypical social perception in SA. Here, we use a reverse-correlation approach
integrating the Facial Action Coding System (FACS) with a generative 3D face model to
parametrically characterize facial emotion representations in SA. We enrolled individuals
with high and low SA traits (N=70) and quantitatively modeled the specific facial action
units (AUs) used to categorize angry and happy expressions. Despite comparable
behavioral performance of accuracy and reaction time across groups, high-SA individuals
exhibited systematic differences in information utilization: they relied on weaker signals
(i.e., lower AU amplitude) that peak later in time (i.e., delayed AU latency). Reverse-
correlated template reconstructions, capturing the cumulative facial information
integrated before perceptual decision, confirmed the attenuated engagement of emotion
diagnostic AUs in high-SA group. Critically, trial-level mixed-effects modeling revealed that
these altered signal processing characteristics predicted recognition accuracy, that is,
high SA achieved greater accuracy with weaker and delayed cues from key AUs (i.e., AU9
nose wrinkler for angry; AU12 lip-corner puller, and AU25 lips part for happy). These
findings suggest enhanced perceptual sensitivity to subtle AU information in SA, reflecting
altered emotion priors especially pronounced for nose and mouth regions. Our data-driven
framework establishes a generalizable approach for linking parametric behavioral
modeling with subjective internal representations, with broad applicability across domains
of social cognition.

Reliable Estimation of Latent Variable Models

Marcos Jiménez, Vrije Universiteit Amsterdam
Mauricio Garnier-Villarreal, Vrije Universiteit Amsterdam; VÃ thor Rosa Franco,

Universidade São Francisco

Latent variable models play a central role in psychological, educational, and social
sciences, yet their estimation often faces persistent challenges, including non-
convergence, ultra-Heywood cases, non-positive-definite covariance matrices, and
sensitivity to local minima. We introduce a set of new parameterizations and optimization
methods designed to provide fast and robust estimation of latent variable models in
Structural Equation Modeling, Item Response Theory, and Latent Class Analysis. In
particular, we make use of the partially oblique manifold—a non-linear constraint that
guarantees positive semi-definiteness while permitting structured sparsity. This approach
effectively eliminates singularities in covariance matrix estimation. In addition, we provide
an R package that supports large-scale parallelization, enabling efficient management of
multiple starting values in models with likelihoods that are prone to multiple local maxima.
Overall, the proposed optimization techniques provide a unified and scalable solution to
long-standing convergence problems in latent variable modeling, offering substantial
improvements in speed, reliability, and applicability for both applied research and large-
scale simulation studies.
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Riemannian Geometry Model of Face Representations: Atypicality Bias and the Other-
Race Effect

Meng-Hsun Wu, Department of Psychology-National Cheng Kung University
Jen-Wei Lee, Institute of Data Science-National Cheng Kung University, Department of

Psychology-National Chengchi University; Chih-Chung Hsu, Institute of Intelligent System
College of Artificial Intelligence-National Yang Ming Chiao Tung University; Cheng-Ta Yang,

Department of Psychology-National Cheng Kung University

The atypicality bias—where 50/50 morphs between typical and atypical faces are judged
as more similar to the atypical parent face—poses a challenge for traditional models of
face representation. Tanaka et al. (1998) attributed this bias to a larger attractor field
around atypical faces, but their account lacks a formally specified geometric structure.
Valentine’s (1991) Euclidean face space likewise cannot capture the nonlinearities implied
by this bias. To address this, Townsend et al. (2024) proposed a nonlinear Riemannian
geometric model of face space. The present research offers empirical tests of this model’s
central hypotheses. Experiment 1 contrasted typical versus atypical parent faces;
Experiment 2 examined own-race versus other-race faces; and Experiment 3 factorially
combined typicality and race. Participants made likeness judgments for the morph faces,
and the proportion of atypical (or other-race) responses indexed relative psychological
distance between the morph and its atypical (or other-race) parent face versus its typical
(or own-race) parent face. Participants also completed similarity-rating tasks, and
multidimensional scaling was applied to reconstruct the underlying face space, allowing
direct evaluation of psychological distances within a Riemannian geometric framework.
Experiments 1 and 2 showed no bias at the 50/50 morph level, whereas Experiment 3
revealed stimulus-dependent biases: atypicality bias for other-race faces, own-race bias
for typical faces, and other-race bias for atypical faces. Across experiments, the
Riemannian model consistently outperformed the Euclidean model in predicting
psychological distance. These findings support a nonlinear Riemannian face space,
suggesting that facial attributes jointly shape the geometry of face representation.

Predicting Optimal Decoy Configurations Using Online Eye-Tracking and Sequential
Sampling Models

Vladimir Maksimenko, National University of Singapore
Sebastián Muñoz, Universidad de Chile, Santiago, Universidad de Chile, Santiago &

Complex Engineering Systems Institute (ISCI), Chile; DongWon Oh, National University of
Singapore; Omar David Perez, Universidad de Chile, Santiago & Complex Engineering
Systems Institute (ISCI), Chile; Leonard Lee, National University of Singapore; Prateek

Bansal, National University of Singapore

The decoy effect is a well-established phenomenon demonstrating that adding a third
option to a choice set increases the likelihood of selecting one of the original alternatives.
It has gained attention in marketing as a nudging strategy that can encourage consumers
to adopt a desired product or service. The effectiveness of a decoy depends on its
parameter configuration, yet the mechanisms that determine when a particular
configuration becomes effective remain poorly understood. Clarifying these mechanisms
would enable the development of models that predict effective decoy designs and
facilitate their practical application. We hypothesize that gaze patterns explain the
differences between effective and ineffective decoys, and incorporating gaze parameters
into the choice model will improve its ability to predict optimal parameters. To test this, we
conduct two eye-tracking experiments, each involving 100 participants. We employ a 
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sequential sampling model, Multi-alternative Decision by Sampling (MDbS), into which  
gaze measures can be integrated. Our results show that gaze patterns differ systematically
between effective and ineffective decoys: respondents make more saccades between the
target alternative and decoy and exhibit a greater number of fixations on the target when
decoy is effective. By comparing the performance of gaze-enhanced model with the
traditional variant, we confirm that eye-tracking data provide information beyond attribute
values in predicting optimal decoy configurations. Finally, we replicate the experiment
using a webcam-based eye-tracker. We show that online gaze data also capture these key
gaze differences, and that incorporating webcam-based measures improves model
performance, demonstrating the feasibility of conducting eye-tracking experiments online.

Race Models Reimagined: A General Framework for Cognitive Competition

Niek Stevenson, University of Amsterdam
Andrew Heathcote, University of Amsterdam, University of Amsterdam

A wide variety of race models play a central role in modern cognitive science by linking
observed choices and response times to underlying psychological processes. The race
framework proposes that behavior arises from multiple latent processes, “runners”, that
compete against each other. These dynamics allow race models to jointly explain what
response is made and when it occurs, and to attribute differences across conditions or
individuals to changes in accumulation rates, thresholds, or interactions among
competing processes. Building on this tradition, we introduce a generalized independent
race framework that enables flexible specification of arbitrarily many, hierarchically
organized racing components that compete to trigger responses based on logical rule
based combinations of threshold crossing events. This architecture lets researchers state
their psychological hypotheses directly in terms of how latent processes compete and
combine: outcomes can depend on several processes finishing together, the first among a
set finishing, or races that pass through intermediate gating stages, with feedforward
inhibition selectively suppressing specific accumulators. Layered pools of accumulators
can capture multi-stage processes that more closely resemble hierarchical, distributed
computations in neural systems, and these operations can be composed to build
competitions that reflect complex patterns of control or selection. The framework
naturally expresses common complexities in behavior, including mixtures of strategic
states, explicit deadlines, guessing processes, and non-responses. We highlight the
framework’s flexibility and added inferential power through reanalyses of a variety of
decision-making experiments.

Human-Like Category Learning in Neural Networks: LSTMs, Constrained LSTMs, and
Transformers on the Shepard, Hovland, and Jenkins (1961) Paradigm

Ramesha Karunasena, Singapore Management University
Pradeep Varakantham, Singapore Management University, University of California Irvine;

Arunesh Sinha, Rutgers University

Understanding the commonalities and differences between large language models (LLMs)
and human intelligence is a foundational challenge for cognitive science. Some recent
work (e.g., Binz & Schulz, 2023) claims that tuned LLMs can offer accurate representations
of human behavior that often outperform traditional cognitive models. Other recent work
(e.g., Liu et al. 2025) finds that large language models systematically overestimate human
rationality, predicting behavior that is more optimal and consistent than people exhibit. It
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is true that modern neural architectures do not have the same cognitive constraints as
people. LLMs typically learn with parallel attention and more computational power, which
results in different learning dynamics than humans. Thus, whether cognitive constraints
can be imposed on neural networks to make them human-like is an important question.
We investigate this question in terms of the classic Shepard, Hovland, and Jenkins (1961)
category learning results, in which people’s selective attention mechanisms explain how
quickly six different category structures are learned (Nosofsky, 1984). We compare the
performance of simple LSTM neural architecture (in a general “vanilla” form, but also with
spotlighting and custom attention), and a powerful pattern-matching transformer
architecture. We also consider mixture-of-experts hybrid learning models that can switch
learning schedules. We find that the transformer architecture outperforms people by
learning all category structures quickly, but that some variants of the LSTM capture at least 
some of the basic regularities of human performance.

References
Binz, M., & Schulz, E. (2023). Turning large language models into cognitive models. arXiv
preprint arXiv:2306.03917.
Liu, R., Geng, J., Peterson, J. C., Sucholutsky, I., & Griffiths, T. L. (2025). Large language
models assume people are more rational than we really are. Proceedings of the
International Conference on Learning Representations (ICLR).
Nosofsky, R. M. (1984). Choice, similarity, and the context theory of classification. Journal
of Experimental Psychology: Learning, Memory, and Cognition, 10(1), 104.
Shepard, R. N., Hovland, C. I., & Jenkins, H. M. (1961). Learning and memorization of
classifications. Psychological monographs: General and applied, 75(13), 1.

Multidimensional Unipolar Item Response Theory Models for Child Language Data

Seamus Donnelly, The Australian National University
Jay Verkuilen, City University of New York; Brooke Magnus, Boston College

Classical item response theory models, such as the 2PL model, assume that participant
abilities are normally distributed, which is unlikely to be true for child language data,
where there are meaningful floors on the construct level. Recent work in psychometrics
has argued that the Log-Normal Log-Logistic IRT model is more a more psychologically
plausible model for linguistic variables in adults, such as vocabulary and print exposure,
and has demonstrated that it better captures important empirical phenomena (Huang &
Bolt, 2024; Huang, Bolt & Liu, 2025). However, whether this model is appropriate for child
language data is less clear; while it appropriately assumes that the participant ability
distribution is bounded at 0, it also assumes diminishing returns in the probability of
acquiring a word or construction given that it has yet to be acquired. In the present study,
we fit a series of two-dimensional Item Response Theory models to compare the Log-
Normal Log-Logistic model to the more psychologically plausible Log-Normal Weibull
model to vocabulary (k = 50) and grammar (k = 37) items in a large sample (N = 4,619) of
16-30 month olds from Wordbank (Frank et al, 2016). While both models provided
reasonable fits to the data, 10-fold cross validation revealed that the Log-Normal Log-
Logistic model provided a superior fit (elpd = 1848.83 CI = 630.25 : 6152). Moreover, the
Log-Normal Weibull model yielded implausible item and test-information functions.
Implications for modelling developmental data, such as child language data, will be
discussed.



27

AMPC 2026 ─────────────────────────────────────────────────────── 

───────────────────────────────────────────────────────────────────────────────

Equivalence Testing of Expected Parameter Changes: A New Way to Assess Model Fit
in SEM

Sunthud Pornprasertmanit, Faculty of Psychology, Chulalongkorn University
Suppanut Sriutaisuk, Faculty of Psychology, Chulalongkorn University,

Global fit indices in structural equation modeling (SEM) are widely used but difficult to
interpret because their cutoffs depend on model size, parameter magnitudes, and model
type. Although recent approaches such as dynamic fit cutoffs address some limitations,
they still infer model adequacy from misspecification in only one predefined type of misfit.
This study introduces a broader, effect-size-based alternative by applying equivalence
testing to Expected Parameter Changes (EPCs) for all fixed parameters in a target model.
The method compares the 90% confidence interval of each EPC with a researcher-defined
smallest effect size of interest (SESOI), classifying parameters as trivial, severe,
underpowered, or inconclusive. Aggregating these decisions yields an interpretable
assessment of model fit grounded in substantive effect magnitudes (e.g., cross-loadings
of .2-.4, error correlations of .05-.10).

 
Two simulation studies evaluated the approach across varying parameter strengths,
misspecification types, SESOI values, and sample sizes (N = 100-40,000) in confirmatory
factor analysis models. Results show that the method performs well for models with many
indicators and moderate SESOI, though typically requiring large samples (N ≥ 4,000). By
contrast, models with fewer indicators, strict SESOI, or smaller samples often yield
conservative or inconclusive classifications. A reanalysis of Christopher et al. (2012),
using an adjusted larger sample, illustrates how equivalence testing distinguishes
practically negligible misfit from substantively meaningful misspecification.

Overall, equivalence testing of EPCs offers a coherent and effect-size-oriented alternative
to global fit indices, linking model evaluation directly to theoretically meaningful
parameter values rather than arbitrary cutoff rules.

 

Extracting learners’ internal task representations in a multidimensional bandit task

Yuki Tsukamura, The University of Tokyo
Kazuhiro Ueda, The University of Tokyo

For humans to learn efficiently about their environment and flexibly transfer their
knowledge to novel situations, it is essential to learn the underlying structure of the
environment and use it to guide behavior. However, it remains unclear how people
represent such structure and update it over time in sequential decision-making tasks. In
this study, we investigate how people learn and exploit environmental structure using a
multidimensional bandit task, in which each option is characterized by multiple features.
Specifically, we introduce a method based on model comparison for extracting learners'
internal representations of task structure from behavioral data and use it to reveal how
this structure is learned over time. Behavioral experiments in which the true underlying
reward structure was unknown to participants provided evidence of between-game
learning, consistent with gradual structure acquisition. Furthermore, model-based
analyses using a previously validated behavioral model showed that the learners’ inferred
representations of the task structure gradually converged on the true underlying structure.
These results provide evidence that human learners iteratively refine structured internal
models to support generalization across related decision problems.
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The effect of Automation Reliability and Task Difficulty on Decision Efficiency：An
SFT and ERP study

Ming-Yang Huang, Department of Psychology-National Cheng Kung University
Ping-Jui Ho, Department of Psychology-National Cheng Kung University, Department of

Psychology-National Cheng Kung University; Ming-Hui Cheng, Department of Psychology-
National Cheng Kung University; Cheng‑You Cheng, Department of Psychology-National
Cheng Kung University; Cheng-Ta Yang, Department of Psychology-National Cheng Kung

University

Effective and efficient human–automation collaboration depends on how humans
integrate their own sensory inputs with information provided by automated systems.
However, the neurocognitive mechanisms that support this integration remain
insufficiently understood. To investigate these mechanisms, we employed a perceptual
categorization task in which participants discriminated among stimulus categories while
automation reliability (high: 90%, low: 50%, or unaided) and task difficulty (easy vs.
difficult) were jointly manipulated. Throughout the task, we recorded event-related
potentials (ERPs) and used Systems Factorial Technology (SFT) to assess processing
capacity under the single-target self-terminating (STST) rule. Behavioral results revealed a
reliability × difficulty interaction: under difficult conditions, high-reliability automation
substantially improved both accuracy and response time relative to low-reliability and
unaided conditions, whereas under easy conditions, reliability produced minimal
differences. This pattern indicates that reliable automation provides its benefit when
perceptual demands are high. Consistent with the behavioral findings, CSTST analyses
showed super-capacity only in the high-reliability and difficult condition, suggesting that
reliable cues enable observers to combine human and automation information more
efficiently when the task is difficult. ERP results further demonstrated reduced P3
amplitudes in the high-reliability condition compared to the low-reliability condition,
regardless of task difficulty, indicating decreased attentional resource allocation when
observers can depend on reliable automation. Together, these findings reveal the
neurocognitive processes through which automation reliability shapes human decision
performance. They suggest that highly reliable aids enhance information-processing
efficiency under difficult conditions, supporting better behavioral performance while
maintaining stable attentional costs.

Applying Systems Factorial Technology to Investigate the Effect of Individual
Workload on Collaborative Decision-Making Efficiency

Sheng-Hsu Huang, Department of Psychology, National Cheng Kung University
Ming-Yang Huang, Department of Psychology, National Cheng Kung University; Cheng-Ta

Yang, Department of Psychology, National Cheng Kung University

“Two heads are better than one” implies that collaboration can enhance decision
efficiency and accuracy. However, when cognitive resources are limited, collaboration
may even impair performance. This study employed a dual-task paradigm combined with
Systems Factorial Technology (SFT) to examine how individuals distribute cognitive
resources during dyadic decision-making. Sixty participants were assigned to two
experiments, with thirty in each. In both experiments, dyads performed a visual search
task with different search setsize “one low (easy) and one high (difficult)” and performed
the task under both collaborative and individual conditions. By employing different
decision rules, the two experiments tested whether variations in search strategy affect 
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individual workload in collaborative settings. Experiment 1 used an exhaustive stopping
rule, requiring participants to process all targets before responding. Experiment 2 adopted
a self-terminating rule, allowing responses as soon as any target was detected. During the
search task, each participant also completed a Detection Response Task (DRT), which
enabled evaluation of individual workload through SFT workload capacity. Reduced DRT
capacity indicated that greater cognitive resources were devoted to the visual search task
or to collaboration. Across experiments, DRT capacity was consistently lower in
collaborative than in individual conditions, and lower under difficult than easy tasks.
Additionally, when search size was high, Experiment 1 (exhaustive rule) produced lower
DRT capacity than Experiment 2 (self-terminating rule). Individuals attain collaborative
benefits by allocating more cognitive resources to collaboration, and the degree of such
allocation is modulated by the decision rule. They also show that specific task contexts—
particularly an exhaustive rule combined with high difficulty—demand even more
cognitive resource during collaboration. Overall, the findings show that collaborative
decision-making benefits depend on how individuals allocate their limited cognitive
resources, with task context shaping both the efficiency and the cost of collaboration.

A Visual Attention-Based Discrete Choice Model for Preference Heterogeneity

Xinwei Li, National Univerisity of Singapore, Department of Civil and Environmental
Engineering

Prateek Bansal, National Univerisity of Singapore, Department of Civil and Environmental
Engineering,Department of Statistics and Data Science, Institute of Data Science

Traditional discrete choice models (DCMs) capture inter- and intra-individual
heterogeneity through random coefficients or latent classes but typically relegate trial-
level intra-individual variation to Gaussian noise. We hypothesize that process data, such
as response times (RT) and eye-tracking (ET), reveal rich, context-dependent patterns of
information search, which can reveal intra-individual heterogeneity. However, process-
based evidence accumulation models remain scarce in multi-alternative, multi-attribute
settings, despite their potential to integrate ET and RT endogenously. To this end, we
propose a hierarchical evidence accumulation model, Attentional Multi-attribute Linear
Ballistic Accumulator (A-MLBA), to jointly model single-trial ET, RT, and choices. This study
validates the ability of process data to capture trial-level heterogeneity by applying A-
MLBA on an in-lab travel mode choice experiment data. Specifically, three main
contributions are made in this paper. First, we design a novel choice experiment with a
circular layout of areas of interest (AOI), centered on the screen and randomized attribute
positioning, to neutralize attention biases induced by local salience and peripheral vision.
Second, we notice that the within-attribute comparison weights derived from eye-tracking
data provide insights about the chosen alternative, and therefore, we leverage this eye-
tracking measure to formulate the evidence accumulation process of A-MLBA. Third, we
show that A-MLBA, informed by individual historical ET and RT data, achieves superior out-
of-sample choice prediction accuracy relative to a mixed logit benchmark (Brier Score:
0.31 vs. 0.39). With the emergence of webcam-based eye-tracking, these findings highlight
the potential of integrating ET and RT data into applied choice-modeling contexts,
including online recommender systems, to improve preference prediction.
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A Boundedly Rational Theory of Boundedly Rational Minds

Zhi-Xuan Tan, National University of Singapore
Vikash Mansinghka, Massachusetts Institute of Technology, Massachusetts Institute of

Technology

How do we make sense of other people's behavior when they make mistakes, or act in
seemingly irrational ways? And how are we able to draw these inferences so rapidly,
despite the huge space of possible explanations? Bayesian accounts of theory-of-mind
posit that human mentalizing is well-modeled by rational Bayesian inference over rational
models of other agents, allowing us to make sense of others behavior as the near-optimal
pursuit of their goals. However, this picture assumes away the intractability of ideal 
Bayesian inference, while failing to explain how we can recognize other agents' deviations
from optimal behavior. These limitations call for modeling approaches that take seriously
the computationally bounded nature of our minds.

In this talk, I present a computational framework that captures both how we understand
others as bounded agents, and how our own processes of mentalizing are themselves
boundedly rational. First, I extend the Bayesian theory-of-mind paradigm to explicitly
model the mistakes of bounded agents. By formally modeling agents with probabilistic
programs, we can represent how goals may be confused with similar alternatives, and
plans may be suboptimal due to limited resources. This allows us to capture how humans
can infer the goals of other agents even when they follow suboptimal or failed plans.
Second, I introduce a boundedly rational inference procedure that approximates Bayesian
inference over these agents' goals and plans. Instead of exhaustively enumerating all
possible explanations for another agents' behavior, this procedure uses bottom-up
heuristics to sample a small set of plausible hypotheses, which are then reweighted based
on their evidential strength. This hybrid approach predicts human inferences more
accurately than either pure bottom-up heuristics or exact Bayesian inference, giving an
algorithmically plausible account of human mentalizing.

Together, these results suggest that human theory of mind succeeds not because it is
optimally rational, but because it is adapted to reason about bounded agents through
bounded inference — a boundedly rational theory of boundedly rational minds.

Revealing Uncertainty-driven Prior Biases in Social Anxiety

Yuxi Wang, Peking University
Minghao Yuan, Peking University, Peking University; Yujia Peng, Peking University, Beijing

Institute for General Artificial Intelligence

Social anxiety (SA) is associated with biased social cognition in uncertain social contexts.
Within a Bayesian framework, social cognition in uncertain contexts reflects the
integration of prior beliefs and perceptual likelihoods. However, it remains unclear whether
SA associates with prior biases, and whether prior biases rely on the level of uncertainty.
Here, we recruited 70 human adults, half with high SA traits (HSA) and half with low SA
traits (LSA). Participants rated the valence of positive and negative social scenes
presented with Gaussian noise, introducing different levels of uncertainty. Results showed
that HSA participants rated positive images more positively than LSA participants under
low-level uncertainty, whereas they rated negative images more negatively under mid-level
uncertainty. We then fit ratings with a partially observable Bayesian observer model. Model
fitting showed that HSA participants were associated with overall stronger negative prior  
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distributions under uncertainty than LSA, indicating that uncertainty-driven prior biases in
social scenarios may contribute to the negative social perception in SA. In limited
information social scenarios, uncertainty may trigger negative priors in SA individuals,
potentially disrupting typical social observation and contributing to heightened social fear.
Collectively, the current findings provide computational evidence that may explain the
intolerance of uncertainty in SA, and highlight prior-based Bayesian processes as a
potential target for developing mechanistically informed interventions for SA.

The co-evolution of decision and confidence processes at different levels of
computational complexity

Zheng Li, The University of Melbourne
Pablo Franco, The University of Melbourne, The University of Melbourne; Nitin Yadav, The

University of Melbourne

Many real-world complex problems like budgeting and investing require explicit
computations and combinatorial reasoning, distinct from perceptual decision-making.
While agents rely on metacognitive signals like confidence to regulate such deliberations,
the temporal dynamics of decisions and confidence have been largely overlooked in the
literature. This study investigates how decisions and confidence about those decisions
evolve together over time, and how the level of computational complexity of the task
modulates their co-evolution.

We implemented a controlled experiment based on the Knapsack Decision Problem, a
combinatorial task similar to budgeting, where one determines if a (sub)set of items meets
a target value within a limited capacity. We manipulate two distinct dimensions of
complexity of the task, Computational Hardness (computational resource cost to identify
the correct decision) and Proof Hardness (that to verify the correctness of a decision) for
an instance of the problem. To capture the temporal trajectories of decisions and
confidence, we probed trials multiple times. 

 Using mixed-effects modelling, we found that confidence dynamically monitors decision
quality when computational hardness is low. Higher confidence strengthens decision
stability, and decision-switching significantly attenuates confidence growth. Furthermore,
although both decision quality and confidence increase with time, high computational
hardness systematically undermines performance and reduces confidence levels. Proof
hardness reduced overall confidence and significantly slowed its growth rate over time.
These findings imply that metacognition serves as a control system for complex decision-
making, and computational complexity critically modulates the temporal evolution of both
decision and confidence.

Preliminary Insights for Designing a Digital Well-Being Space: University Student
Mental Health and Digital Help-Seeking

Anggi Mayangsari, Universitas Negeri Jakarta
Ade Siti Maryam, Universitas Negeri Jakarta; Muhammad Ikbal Wahyu Sukron, Universitas

Negeri Jakarta; Atikah Ainun Mufidah, Universitas Negeri Jakarta; Herdiyan Maulana,
Universitas Negeri Jakarta

University students face increasing mental health service needs, yet access to counseling
frequently involves substantial waiting times. This preliminary study examined students’ 
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mental health status and their likelihood of seeking digital support to inform the
development of a digital well-being space, in which the first feature will be a chatbot
delivering Psychological First Aid (PFA). Participants were 334 university students in
Jakarta, Indonesia’s capital city, who completed an online cross-sectional survey using
convenience sampling. An independent samples t test indicated no significant difference
in mental health quality between students who reported needing a PFA chatbot and those
who did not (t = 1.361, p = .175). This nonsignificant difference suggests that perceived
need for digital support may be influenced not only by psychological distress but also by
personal preferences, comfort with digital tools, and interest in preventive or immediate
assistance. In contrast, binomial logistic regression showed that mental health condition
significantly predicted the likelihood of seeking digital assistance, with students
experiencing greater difficulties being 1.066 times more likely to seek support (OR = 1.066,
p < .05). As a preliminary investigation, these findings indicate that although mental health
levels do not differ markedly between groups, students with emerging difficulties show
greater motivation to access timely, low-barrier digital support. These results underscore
the relevance of prioritizing a PFA chatbot as the initial component of a digital well-being
space to assist students while they await formal counseling services.

 

A Dirichlet Item Response Model for Confidence Testing

Atsushi Minamimoto, Graduate School of Education, The University of Tokyo, Japan
Kensuke Okada, Graduate School of Education, The University of Tokyo, Japan,

In confidence testing for multiple-choice items, examinees indicate their subjective
probability that each alternative is correct. Conventionally, these probabilities are
transformed into a single item score via scoring rules. Item Response Theory (IRT) models
for continuous responses, such as Samejima’s (1973) model or Noel & Dauvier’s (2007)
beta response model (BRM), can then be applied to these scores. However, this
transformation inevitably involves information loss, particularly regarding confidence in
specific alternatives. To address this, we propose a new IRT model, the Dirichlet Response
Model (DRM), which directly models the vector of subjective probabilities for all
alternatives as the item response. In the DRM, the observed probability vector on the
simplex is modeled with a Dirichlet distribution, whose parameters are specified as
functions of the examinee’s latent trait and item characteristics. We theoretically explore
the properties of the DRM, revealing its close relationship to existing IRT models, including
the BRM and Bock’s (1972) nominal response model. Appropriate parameter recovery is
first confirmed in a numerical simulation study. The practical usefulness of the DRM is
then evaluated using empirical data from a confidence test on English grammar and
vocabulary conducted in Japan, which were collected via a newly developed band-graph-
style user interface. Results demonstrate the DRM's effectiveness in latent trait estimation
compared to models using derived response formats (dichotomous, nominal, or single
confidence scores). Moreover, the estimated item parameters provide rich insights into the
characteristics of each alternative. The proposed model substantially contributes to
unlocking the full potential of confidence testing.
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An exploration of word associations generated by humans and Large Language
Models

Cynthia Siew, National University of Singapore

Word associations generated by humans are commonly used to study the semantic
structure of the human mental lexicon. With the advent of Large Language Models (LLMs),
psycholinguists are increasingly relying on LLMs to generate language norms and
behavioral data, potentially replacing or reducing the need for human participants. This
work is an exploratory investigation into the properties of word association data generated
by LLMs, and how they are similar to, or different from, human word associations. We
analysed crowdsourced human-generated word associations from the "Small World of
Words" project (SWOW; De Deyne et al., 2019) and LLM-generated word associations from
the "LLM World of Words" project (Abramski et al., 2024) where three LLMs (Haiku, Llama3,
Mistral) were probed to produce word associations to the same set of English cues used in
SWOW. Preliminary analyses showed that humans generated more unique associations as
compared to LLMs. The distribution of human associative responses is of higher entropy
than the LLMs, indicating that human word associations were more diverse than LLM word
associations; although the Llama3 model generated response entropy distributions that
were quite similar to that of the human data. Additional analyses included examining the
lexical-semantic properties of words that were most predictive of cues whose human
associative metrics greatly diverged from the LLMs. Overall, the results suggest that LLM
word associations do not fully capture the diversity and richness of human associative
responses, and highlight how the information-dense nature of human responses might not
be easily replicated by generative language models.

Pre-emption in Scheduling of Typing Tasks

Daniel Little, The University of Melbourne

Pre-emption is a scheduling theory concept that pertains to whether or not people stop a
current task and switch to another task. When the hazard function of each task is
increasing, such that more work on a task increases the probability of the task finishing, it
is never optimal to pre-empt the current task. On the other hand, when the hazard function
of the task is decreasing, such that more work on a task does not move one closer to the
completion of that task, it is optimal to always pre-empt. We examined how sensitve
people were to the underlying distribution of task lengths and the consequential effects on
pre-emption. We designed a novel task in which participants had select between four
differnt projects, which had different average task lengths. After selecting a project,
participant typed a word list of unknown length either until the list was completed, until
time ran out, or until they decided to stop and switch to a different project. We tested two
conditions: in the first condition, list lengths were distributed as a discretised uniform
distribution, which has an increasing hazard function. In the second condition, list lengths
were distributed as a discretised Pareto distribution, with a decreasing hazard function.
We found that participants in both conditions were reluctant to switch tasks perhaps
reflecting a sensitivity to context shift costs or a sunk cost fallacy.
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Estimating Decision Order in Resource Allocation: A Simulation Study

Taisei Wakai, The University of Tokyo
Yasunori Kinosada, Osaka Institute of Technology; Yoshiya Furukawa, Fukuoka University;

Ken'ichiro Nakashima, Hiroshima University

In social psychology, resource-allocation paradigm experiments (e.g., the ultimatum
game, the dictator game, and the public goods game) are often conducted to examine how
individuals navigate the trade-off between their own outcomes and the welfare of others.
Understanding the cognitive processes underlying resource allocation is crucial, as
allocation outcomes depend on the order in which recipients are considered. However,
traditional methods for inferring this order (e.g., behavioral tracking or self-reports) are
often costly, rely on questionable assumptions, or lack sufficient validity.

To address these limitations, we propose a novel procedure for inferring decision order
from compositional data (i.e., a non-negative vector subject to a unit-sum constraint) using
the generalized Dirichlet (GD) distribution and the Bayes factor. Furthermore, we introduce
the zero-and-one-inflated generalized Dirichlet (ZOIGD) distribution, an extension of the
GD distribution designed to more flexibly capture realistic allocation patterns. This
distribution is defined by independently sampling, for each recipient, the proportion of the
remaining unallocated amount from a zero-and-one-inflated Beta distribution. A key
advantage of this approach is that zero or one values in the data do not need to be
artificially replaced (e.g., converting 0 to 0.0001), thereby preserving the original structure
of the observations. Model recovery simulations reveal that the ZOIGD distribution
substantially improves the accuracy of inferring decision order compared with existing GD-
based methods. In particular, the ZOIGD model reliably identifies the correct order across
a wide range of parameter settings and sample sizes, demonstrating its practical
usefulness for empirical research on resource allocation.

A Narrowed Spotlight of Social Attention: Computational Modeling Reveals How Social
Stress Induces an Underestimation of Group Attention

Di Lu, School of Psychological and Cognitive Sciences, Peking University, Beijing, China
Yuxin Shen, School of Computer Science, Beijing Institute of Technology, Beijing, China,
School of Computer Science, Beijing Institute of Technology, Beijing, China; Minghao Yuan,
School of Psychological and Cognitive Sciences, Peking University, Beijing, China; Wei Fan,
School of Psychological and Cognitive Sciences, Peking University, Beijing, China; Jingqi
Kong, School of Health Humanities, Peking University, Beijing, China; Zhongfang Fu,
School of Psychological and Cognitive Sciences, Peking University, Beijing, China; Wei
Liang, School of Computer Science, Beijing Institute of Technology, Beijing, China
Yujia Peng, School of Psychological and Cognitive Sciences, Peking University, Institute for
Artificial Intelligence, Peking University, State Key Laboratory of General Artificial
Intelligence, Beijing Institute for General Artificial Intelligence, Beijing, China

Accurately perceiving group attention is crucial for navigating daily social life. It is known
that acute social stress can induce biases in individuals' perception of group attention.
However, the underlying computational mechanisms of these biases remain unclear. Here,
we combined a virtual reality Trier Social Stress Test (TSST-VR) with computational
modeling to investigate how social stress alters the perception of social gaze. Participants
(N=81) were randomized to the TSST group or the control group. Both groups performed a
gaze perception task in a VR scenario and reported the proportion of gaze they perceived.
We found that stressed individuals systematically underestimated the proportion of a 
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 group looking at them, despite exhibiting longer average fixation durations on self-directed
gazes. To explain this paradox, we developed a "social attention spotlight" model, which
revealed that social stress significantly narrows the span of attentional focus. These
results demonstrate that acute social stress fosters a pattern of "looking more but
perceiving less" characterized by intense local processing at the expense of global
accuracy. This underestimation of group attention may form a vicious loop that
exacerbates social stress, potentially illuminating a pathway for the development of social
anxiety. Together, our study provides a novel computational account of how social stress
distorts the perception of group social information, leading to abnormal social perception.

Effects of Memory Set Variance on Short-Term Recognition Memory

Daniel Hutchinson, University of Melbourne
Adam Osth, University of Melbourne

Global matching models of recognition memory suggest that the total similarity between a
probe and memory set determines the probability of judging an item 'old' or 'new'. The
extralist feature effect can challenge these models, as novel or surprising probe values
appear to allow for better lure rejection in excess of their dissimilarity. Some explanations
of this effect suggest that surprising values may draw additional attention, exaggerating
their perceived similarity. We present an ongoing project which suggests the magnitude of
extralist feature effects is surprisingly insensitive to the distributional properties of the
memory set which should theoretically determine their novelty.

 
Psychometric Properties and Structural Validation of the Graduate Student Career

Anxiety (GSCA) Scale: A Confirmatory Factor Analysis Approach

Hanifah Addini, Universitas Indonesia
Dewi Maulina, Universitas Indonesia, Universitas Indonesia; Zainab Zukhrufa, Universitas

Indonesia

Graduate students face unique "real-world complex problems," including job insecurity
and high academic pressure, which contribute to distinct career anxiety. However, existing
instruments often lack contextual relevance for this population, particularly in Indonesia.
This study aims to develop and validate the Graduate Student Career Anxiety (GSCA)
scale, a new instrument designed to measure anxiety related to the career decision-
making process, uncertainty, choice, and outcomes. The study involved 264 graduate
students (Mean Age = 29.89, SD = 6.48) selected through purposive sampling. The initial
item pool consisted of 48 items based on the theoretical framework of Saka et al. (2008).
We employed a rigorous psychometric evaluation using R Studio to conduct Confirmatory
Factor Analysis (CFA) and internal consistency testing. The initial analysis of the 48-item
model indicated a poor fit (χ¬2 = 2979.835, CFI = 0.829, RMSEA = 0.082), suggesting
redundancy and structural issues. Through an iterative process involving Corrected Item-
Total Correlation (CITC) filtering and expert review, the scale was reduced to a
parsimonious 24-item version. The final CFA on the 24-item model demonstrated
significantly improved goodness-of-fit indices after applying modification indices to
account for error covariances (χ2 = 656.739, CFI = 0.926, TLI = 0.919, RMSEA = 0.079,
SRMR = 0.039). The scale exhibited excellent internal consistency (α = 0.97) and
demonstrated convergent validity through a strong positive correlation (r = 0.610, p < .001)
with the Career Decision Scale (CDS). Findings confirm GSCA is a robust, valid, reliable
tool for quantifying career anxiety, supporting mental health in higher education.
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Bayesian Event-Based Model for Disease Subtype and Stage Inference

Joseph Austerweil, Chiba Institute of Technology
Hongtao Hao, University of Wisconsin-Madison

Chronic diseases often progress differently across patients. Rather than randomly varying,
there are typically a small number of subtypes for how a disease progresses across
patients. To capture this structured heterogeneity, the Subtype and Stage Inference Event-
Based Model (SuStaIn) estimates the number of subtypes, the order of disease
progression for each subtype, and assigns each patient to a subtype from primarily cross-
sectional data. It has been widely applied to uncover the subtypes of many diseases and
inform our understanding of them. But how robust is its performance? 

In this talk, we present a principled Bayesian subtype variant of the event-based model
(bebms) and compare its performance to SuStaIn in a variety of synthetic dataa
experiments with varied levels of model misspecification. BebmS substantially
outperforms SuStaIn across ordering, staging, and subtype assignment tasks. Further, we
apply bebms and SuStaIn to a real world Alzheimer’s data set. We find BebmS has results
that are more consistent with the scientific consensus of Alzheimer’s disease progression
than SuStaIn.

 
Beyond Priors and Noise: The Role of Sampling in Belief Updating in Schizophrenia

Laura Wall, The University of Newcastle
Quentin Gronau, The University of Newcastle, The University of Newcastle; Scott Brown,

The University of Newcastle; Juanita Todd, The University of Newcastle

Belief updating and error driven learning have been proposed to occur differently for
persons with schizophrenia, with evidence and theories pointing to either an over-reliance
of noisy sensory information or overly precise prior beliefs. One mechanism that could
account for both imbalances is a reduction in the number of samples from the
environment that are integrated into the current belief. Our study sought to tease apart the
role of overly precise priors, overly noisy sensory information and the potential role of
integration window in a behavioural predictive inference task, through a modified Kalman
filter model. The task required participants to guess the next sample (bag drop location)
from a noisy, changeable distribution (a helicopter that moves occasionally). The model
estimated contributions of the prior and the noise through parameter estimation and
across models manipulated the number of previous trials that were used to inform the
estimates of the generative distribution and therefore current bag location. Analyses on
data from 129 participants (34 schizophrenia) showed no group differences in updating
behaviour (same learning rate), however, there was evidence of a smaller influence of prior
beliefs and a greater number of trials (mean difference approx. 2 trials) used to inform the
current bag location in people with schizophrenia. This study provides evidence that the
participants without schizophrenia had the greater influence of overly precise prior beliefs,
whilst the participants with schizophrenia utilised a slightly larger integration window
(integrated more noisy samples) in their estimates of the current location.
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Modelling the Persistence of Semantic and Orthographic True and False Recognition
in the DRM paradigm

Lyulei Zhang, The University of Melbourne
Lachlan Dunn, The University of Melbourne, The University of Melbourne

A common finding in the Deese-Roediger-McDermott paradigm (DRM) is that false memory
elicited by semantic associates persists longer than true memory for these associates.
This has been interpreted as the gist representation decaying at a slower rate than the
verbatim representation that encodes the perceptual details of the study items. Such a
dual-process account also implies that semantic false memory decays at a slower rate
than false memory elicited by orthographic associates, which is yet to be empirically
tested. The current study aimed to explore the persistence of semantic and orthographic
true and false recognition in the DRM paradigm. Task type and delay type were
manipulated within participants (N = 96), where individual participants studied both
semantic and orthographic DRM lists, which were tested either after a 45 s delay or after 2
days. Previous findings were replicated, where true recognition declined while false
memory persisted after the long delay in both semantic and orthographic DRM tasks. In
addition, false recognition of semantic associates increased to a greater extent than false
memory of orthographic associates after the long delay. However, these dissociative
patterns were well accounted for by a single-process account of global matching model
with a decay rate varying between short versus long delay intervals but remains constant
across task and probe types.

The sample-size model of neural activation: A population coding baseline for visual
working memory

Paul Garrett, The University of Melbourne
Yi Liu, The University of Melbourne; Yu Liu, The University of Melbourne; Hang Qian, The

University of Melbourne; Daniel R. Little, The University of Melbourne; Philip L. Smith, The
University of Melbourne

Visual working memory theories propose that feature conjunctions are stored as
integrated objects (e.g., an oriented red line) rather than as separate features (a red patch
and an oriented line). Oberauer’s (2023) Signal Discrimination Model, a neural population-
coding account of working memory, links continuous recall precision directly to memory
strength, indexed by the amplitude of a neural tuning function. As set size increases, this
strength typically declines. We previously showed that this decline follows a power law in
the number of to-be-remembered items, with the sample-size function (1/âˆšn) as a
special case that arises when the number of stored items is the sole determinant of
amplitude. In the current study, we used a small-N design in which four participants
remembered one to four coloured, oriented stimuli, presented with or without an
informative pre-cue. Fitting a general power law to amplitude, we found that an object-
based account best captured the empirical precision data for all observers. We then
extended the population-coding model to include contextual influences” between-item
swaps, within-item feature confusions, attractor biases “ implemented as mixture
components. For three participants, a contextual mixture model with a sample-size
decline in neural activation provided the best account; for one participant, the best-fitting
model showed better-than sample-size performance. We contend that the sample-size
model of neural activation offers a principled performance benchmark which mixture
models of visual working memory should seek to achieve when deciding whether
additional mechanisms are necessary to explain their data. 
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Co-Active Process under Variable Cross-trial Information Accumulation: A Diffusion
Model based SFT Analysis

Hang Qian, The University of Melbourne
Dr. Paul Garrett, The University of Melbourne , The University of Melbourne ; Prof. Daniel R.

Little , The University of Melbourne 

The process of integrating information across multiple sources to reach a single response
is a central topic in modern cognitive science. Among the possible architectures, the co-
active process has been particularly interesting because of its distinctive properties. We
propose a co-active process model for n-alternative-forced-choice (nAFC) tasks based on
the partitioned Circular Diffusion Model (pCDM), which models information accumulation
from two stimuli using a two-dimensional joint diffusion process.
We simulated the RT distributions predicted by the pCDM and evaluated its properties
using System Factorial Technology (SFT), which provides strong diagnostics of processing
architectures through the Survival Interaction Contrast (SIC). We show that when
assuming no cross-trial drift rate variability, the model produces SIC patterns consistent
with the SFT predicted co-active signature for full identification, AND, and OR tasks. When
drift-rate variability increases, the model predicts slower errors—commonly observed in
past nAFC tasks—and the SIC deviates from the signature co-active pattern.
We then separated the variability that mainly affects response time from the variability that
mainly affects response accuracy. We show that SIC violations occur only when the former
is increased, not the latter, and this holds across all three task instructions. Finally, we
capture the effects of these two forms of variability using the conditional accuracy
function (CAF) and show that when CAFs decrease with response time, the SIC may
deviate from the signature pattern even when the underlying processing architecture
remains unchanged.

Keywords: Circular Diffusion Model, System Factorial Technology, Alternative Forced
Choice task, Conditional Accuracy Function

Decisions in motion: Insights into age-related slowing across motor behaviours from
the diffusion decision model

Sarah Kemp, University of Tasmania, University of Amsterdam
Niek Stevenson, University of Amsterdam, University of Tasmania; Marlee Wells, University
of Tasmania; Daina Sturnieks, University of New South Wales; Stephen Lord, University of

New South Wales; Mark Hinder, University of Tasmania; Dora Matzke, University of
Amsterdam; Andrew Heathcote, University of Newcastle; Rebecca St George, University of

Tasmania

Older adults show slower behavioural responses across many psychological tasks. This
slowing is also observed in stepping tasks, where responses involve ambulatory whole-
body movements rather than button presses. Slower stepping responses to environmental
stimuli are linked to increased fall risk, though the underlying mechanisms remains
unclear. Cognitive models (particularly, the diffusion decision model, DDM) have been
widely used to examine speeded choice behaviours in seated, finger-response tasks, and
have been used to disentangle the contribution of age-related neural breakdown and
changes to behavioural strategy. Conversely, studies of stepping and gait have been
limited to comparisons of central tendency measures between age groups, and have yet to
apply cognitive modelling approaches. 
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Here, we present the first application of the DDM to stepping data. Fifty-four older (M_age
= 70.6 years) and 28 younger (M_age = 29.1 years) adults completed a choice response
time task, where they responded with either a finger press, tap of the foot, or forward step
to left- or right-facing arrows. 

The DDM provided a good fit with the stepping response time distributions. Delayed
stepping responses in older adults were, in part, attributable to motor slowing and/or
reduced encoding speed. Younger and older adults also showed differences in terms of
the quality of choice information (drift rates). This work demonstrates the capacity of
cognitive models to provide a unified explanation of a variety of different motor
behaviours, offering deeper insight into the mechanisms contributing to age-related
slowing which could inform more targeted intervention strategies to reduce falls risk
factors.

Divergence-Based Estimation of Item Response Theory Linking Coefficients

Satoko Imaizumi, Graduate School of Education, The University of Tokyo
Takenori Sakumura, Hosei University, The University of Tokyo

This study addresses a structural limitation of existing item response theory (IRT) linking
methods, exemplified by the widely used Haebara and Stocking-Lord methods (Haebara,
1980; Stocking & Lord, 1983). Although these methods are known to provide stable
estimates with small equating errors in individual parameter estimation, they employ loss
functions based on the Euclidean (L2) norm of differences in response probabilities, which
is not a mathematically natural measure of discrepancy on the probability simplex. To
resolve this mismatch in a more principled way , we propose a divergence-based
framework for estimating linking coefficients, in which discrepancies between item
response functions (IRFs) are quantified using divergences between probability
distributions. The proposed method is evaluated through numerical experiments, focusing
on the accuracy of IRF alignment at a larger number of ability points than those used
directly for estimating the linking coefficients. The results demonstrate that the proposed
method successfully achieves linking that optimizes IRF agreement with respect to the
chosen divergence.

We further demonstrate the method by applying it to data from the Trends in International
Mathematics and Science Study (TIMSS) 2023. In TIMSS, items are distributed across 14
booklets, with multiple common items providing the basis for linking. Using item response
data from two countries with different average achievement levels among Grade 8
examinees who took Booklet 1, we perform scale linking and examine the outcomes. The
results illustrate the effectiveness and practical utility of the proposed divergence-based
linking approach.



40

─────────────────────────────────────────────────────── AMPC 2026 

───────────────────────────────────────────────────────────────────────────────

Networks of Anxiety and Depression Symptoms in Adolescence: Effects of Gender,
Puberty, and Age

Vira Dvoriak, Utrecht University
Sebastian Kurten, Utrecht University, Utrecht University; Catharina Hartman, University of
Groningen; Albertine Oldehinkel, University of Groningen; Lourens Waldorp, University of
Amsterdam; Daniel L. Oberski, Utrecht University; Gonneke Stevens, Utrecht University

Mahdi Shafiee Kamalabad, Utrecht University

Approximately 1 in 3 adolescents report elevated depressive symptoms, and around 1 in 4
meet criteria for an anxiety disorder. Symptoms of these disorders often co-occur and are
linked to functional impairment, yet their mechanisms remain insufficiently understood.
Age, pubertal stage, and biological sex are central to their development. In particular,
around age 13 a marked divergence emerges: girls become approximately twice as likely to 
 endorse depressive symptoms. Clarifying how these factors interact during adolescence
is crucial to understanding mechanisms and informing early interventions.

Although previous studies have applied psychometric network analysis to investigate co-
occurring depression and anxiety, no study has focused specifically on the developmental
period in which the divergence in depression rates emerges. We address this gap using a
Bayesian framework to estimate symptom networks with a Copula Gaussian Graphical
Model that accommodates mixed-type data from three waves of a population sample of
Dutch adolescents (n = 2772). Through posterior predictive checks, we formally test the
hypotheses of network differences between girls and boys. We also examine how age and
pubertal stage contribute to network structure by incorporating these variables as nodes,
allowing us to characterize their influence on symptom connectivity. 

This approach provides a robust assessment of sex-specific pathways emerging in mid-
adolescence and how developmental transitions shape interactions between depressive
and anxiety symptoms. We will discuss advantages of modeling symptom systems over
latent scores, methodological considerations in Bayesian network estimation for mixed
data, and prospects for applying network methods in adolescent mental health research.

Revision of the College Student Self-Love Scale and an Investigation of Its
Characteristics

Liming Xue, Yangzhou University
WANG Qingye, Yangzhou University, Beijing Anding Hospital, Capital Medical University;

YU Xiaolin, Jiangsu Normal University

This research was conducted to revise and refine a self-love scale tailored for college
students, to evaluate its reliability and validity, and to investigate the psychological
characteristics of self-love within this population. Data were collected from 3,168 college
students and subjected to exploratory factor analysis and psychometric evaluation. The
revised scale was found to consist of 11 items across three dimensions: self-discipline,
self-expectation, and self-acceptance, demonstrating satisfactory reliability and validity.
Significant differences in self-love were observed across certain demographic variables.
Additionally, latent profile analysis identified three distinct subgroups: high self-love, rule-
oriented, and low self-love. These findings contribute to the structural and developmental
understanding of self-love and provide empirical support for mental health education and
character development in higher education contexts.
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The Root of Redundancy Memory Recall Benefit: Seeing, or Storing, or Deciding?

Yu (Daz) Liu, University of Melbourne
Philip Smith, University of Melbourne; Dan Little, University of Melbourne; Paul Garrett,

University of Melbourne

Our past work showed redundancy improves precision of visual working memory (VWM)
continuous reproduction, but at a cost to the unique colour items within the same display.
This benefit may arise from encoding: redundancy’s higher perceptual salience grabs
bottom-up attention, biasing attentional resources towards redundant elements and away
from unique elements. Or redundancy benefits may be mnemonic: redundant elements
may be represented in memory as a single unit, effectively increasing VWM capacity.
Evidence from Bayes et al., (2011) supports the encoding account: as memory array sizes
increase, precision asymptotes as a function of increasing exposure durations, implying
that additional encoding time may allow attention to be redirected away from attention-
grabbing redundant elements and towards unique items. However, our work has also
shown that redundant items are represented as a singular unit in memory - a phenomenon
which should provide an invariant benefit over exposure durations. To test this, we
conducted a small-N continuous colour-reproduction task varying exposure duration and
redundancy within six-item arrays. Participants reported redundant items more-precisely,
and unique items less-precisely; however, this effect did not vary across exposure
durations (50ms - 350ms in 50ms increments). While ongoing complementary
experiments will provide more nuanced explanations, these results contrast a purely
encoding-based interpretation. Instead, we contend that redundancy benefits likely arise
from memory and decision-making processes, rather than being rooted in initial allocation
of perceptual attention alone.

Semantic and Phonological Processing in Chinese Character Recognition: Evidence
from Hearing and Deaf Populations

Mingyuan Yang, National University of Singapore
Zehua Rankie Jiang

Chinese characters usually comprise a semantic radical (SR) and a phonetic radical (PR).
Despite radicals’ known influence on lexical access, the nature of their interaction with
character frequency and the necessity of engaging phonological information from PR
during character recognition remain open questions. We investigated these dynamics by
analyzing large-scale lexical decision megastudy data from hearing and deaf populations.
We analyzed reaction times using item-level linear regressions. Predictors included log-
frequency and SR/PR family sizes—defined as the number of characters sharing a specific
radical. To determine the optimal structure, we used Likelihood Ratio Tests to compare an
additive base model (main effects; stroke count covariate) against an interactive model
(adding Radical ×Frequency terms). Study 1 (hearing readers, Sze et al., 2014) favored the
interactive model. While larger SR families consistently increased latencies, PR family size
exhibited a robust interaction with frequency: larger PR families facilitated low-frequency
character recognition but inhibited high-frequency characters. Conversely, Study 2 (deaf
readers, Thierfelder et al., 2024) favored the restricted model without interactions. Here,
only the SR inhibitory effect was retained, with no evidence for PR modulation or
frequency interactions.
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These results demonstrate that Chinese character recognition is consistently semantically
driven. However, model selection confirms that phonological activation in hearing readers
is not merely an additive feature but a dynamic, frequency-modulated process. The
statistical preference for the no-interaction model in deaf readers confirms that PR effects
in hearing readers reflect genuine phonological processing rather than purely orthographic
features. 

Network Analysis of Mindset, Academic Self-Efficacy, and Academic Procrastination

Kun Li, Guizhou Normal University

Academic procrastination remains a central research focus in educational science, and
ameliorating this behavior confers substantial physical and psychological benefits to
individuals. To elucidate the dynamic interaction mechanisms among the multifaceted
determinants of academic procrastination, we employed the network analysis method to
explore the complex interrelationships between mindset, academic self-efficacy, and
academic procrastination, with the aim of providing an empirical foundation for targeted
interventions. In this study, 296 adolescents were assessed using the Growth Mindset
Scale, Academic Self-Efficacy Scale, and Academic Procrastination Scale to measure
their mindset orientations, academic self-efficacy beliefs, and academic procrastination
tendencies. Results revealed that growth mindset and academic behavioral self-efficacy
functioned as core nodes in the network structure, whereas fixed mindset and academic
ability self-efficacy exhibited the strongest direct association within the model.
Collectively, mindset, academic self-efficacy, and academic procrastination form a robust
network system, with growth mindset and academic behavioral self-efficacy serving as
critical mediating pathways for mitigating academic procrastination. These findings offer
novel insights for the development of evidence-based intervention strategies in
educational practice.

Keywords: Academic Procrastination, Mindset, Academic Self-Efficacy, Network Analysis

Prior Bias underlying Social Anxiety and the associated Neural Mechanisms

Renhe Jia, School of Psychological and Cognitive Sciences and Beijing Key Laboratory of
Behavior and Mental Health, Key Laboratory of Machine Perception (Ministry of Education),

Peking University, Beijing, China, 100871
Junshi Lu, School of Psychological and Cognitive Sciences and Beijing Key Laboratory of

Behavior and Mental Health, Key Laboratory of Machine Perception (Ministry of Education),
Peking University, Beijing, China, 100871, School of Psychological and Cognitive Sciences

and Beijing Key Laboratory of Behavior and Mental Health, Key Laboratory of Machine
Perception (Ministry of Education), Peking University, Beijing, China, 100871; Yujia Peng,
School of Psychological and Cognitive Sciences and Beijing Key Laboratory of Behavior

and Mental Health, Key Laboratory of Machine Perception (Ministry of Education), Peking
University, Beijing, China, 100871;Institute for Artificial Intelligence, Peking University,
Beijing, China, 100871; State Key Laboratory of General Artificial Intelligence, Beijing

Institute for General Artificial Intelligence, Beijing, China, 100080.

Social Anxiety (SA) is marked by strong fear of social scenarios, which may be driven by
negative cognitive biases that have been well-established in previous studies. However,
the underlying decision-making mechanisms of cognitive biases in SA remain elusive.
Here, we conducted two experiments to investigate prior biases in SA and the
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corresponding neural mechanisms. In Experiment 1 (N=31), participants with varying SA
traits completed a social-emotional judgment task of faces and biological motions.
Decision processes were analyzed using the Hierarchical Drift Diffusion Model (HDDM).
HDDM revealed that higher SA traits correlated with less distinct decision starting points
for positive versus negative judgments compared to low SA individuals, indicating more
rigid prior biases and being less successful to adjust expectations flexibly. In Experiment 2
(N=4), fMRI data were collected during a similar social-emotional judgment task in which
trials began with a cue presentation to elicit prior expectations. The emotional valence of
the presented facial and biological motion stimuli was manipulated to be ambiguous,
therefore highlighting contributions of the prior in decision-making. A CNN-RNN machine
learning model was trained to distinguish the behavioral responses based on pre-stimulus
neural activations. ML results yielded accuracies of 78.95% and 81.58% for emotional
classification, suggesting prior expectations modulate neural processing before stimulus
onset. Attribution analysis identified the angular and posterior cingulate gyri as key regions
associated with the a-priori decision-making processes. Together, this study establishes a
cross-modality framework and highlights the role of rigid prior biases in SA, offering
methodological and empirical support for computational psychiatry.

Building a Predictive Model for Rural Children's Mental Health Using Machine
Learning

Tingting Li, Guizhou Normal University

Mental health issues are showing a trend toward younger age groups, with rural children
facing particularly severe challenges. This study aims to construct a predictive model for
rural children's mental health using machine learning algorithms, analyze key factors
influencing their mental well-being, and provide insights for promoting rural children's
psychological health. The existing dataset “Database on Rural Children's Mental Health
and Its Influencing Factors” was utilized, incorporating 463 rural children. Collected data
included general demographic variables, depression, anxiety, problem behaviors, paternal
involvement, and peer relationships. Using depression status as the dependent variable
and significant factors identified through Lasso regression as independent variables, we
constructed predictive models for rural children's mental health using machine learning
algorithms including neural network classifiers, random forests, gradient boosters,
extreme gradient boosting trees, centroid-based partitioning algorithms, and naive Bayes.
Results indicated that all six machine learning models demonstrated good predictive
performance, with AUC values exceeding 0.8 and sensitivities above 0.8 for all models.
Among them, the Naive Bayes model and the Centroid Partitioning model achieved the
highest AUC values at 0.839 and 0.838, respectively. The Naive Bayes model, Centroid
Partitioning model, and Neural Network Classifier model demonstrated the highest
accuracy rates at 0.761, 0.739, and 0.732, respectively; while the Gradient Boosting
model, Random Forest model, and Naive Bayes model exhibited the highest sensitivities
at 0.978, 0.935, and 0.935, respectively.

Disentangling Cognitive Attributes and Response Style in Polytomous Scoring: A
Bayesian Cognitive Diagnostic Model

Xinjie Zhu, Guizhou Normal University

Traditional CDMs often neglect the interference of response style (RS) in polytomously
scored assessments. RS is a systematic tendency unrelated to cognitive attributes, which
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can confound cognitive signals and behavioral responses, ultimately leading to diagnostic
bias and reduced assessment effectiveness. This study introduces the Style-Integrated
Cognitive Diagnostic Model (SACDM), an extension of multi-level-scoring CDMs. By
systematically integrating RS effects, SACDM simultaneously identifies examinees’
cognitive attribute mastery and their response tendency, thereby achieving an effective
separation of cognitive signals from stylistic tendencies. The model employs a Bayesian
estimation framework based on MCMC for parameter inference, and key parameters are
subjected to monotonicity constraints to ensure structural stability and estimation
accuracy. SACDM overcomes key limitations of traditional CDMs and substantially  
improves the accuracy and reliability of cognitive diagnosis, providing a robust
methodological foundation for precision assessment.

Keywords: Cognitive Diagnostic Model (CDM), Response Style, Polytomous Scoring,
Bayesian Estimation, Latent Attributes.

Early Childhood Learning Practices, Academic Stress and Anxiety

Yue Bi, A*STAR Institute for Human Development and Potential (A*STAR IHDP)
Wei-Jun Jean Yeung, A*STAR Institute for Human Development and Potential (A*STAR

IHDP), National University of Singapore

Background: Singaporean students report the world’s highest prevalence of academic
anxiety (OECD, 2017). To identify effective targets for early intervention, this study
investigates how three key preschool learning practices—parental literacy stimulation,
center-based care intensity, and organized extracurricular learning—shape the long-term
academic trajectories that influence academic stress and anxiety.

Method: Data were drawn from three waves of the Singapore Longitudinal Early
Development Study (SG-LEADS) collected from 2018-2025. Our analysis focused on a
subsample of 957 children who were in preschool at the baseline. Academic achievement
was assessed across all three waves using standardized tests. Anxiety and academic
stress were measured via self-reports in Wave 3. Latent change score modeling was
employed to examine how early learning practices influence math and reading trajectories
from kindergarten to primary school, and their subsequent effects on anxiety and
academic stress.

Results: Findings indicated a positive association between parental literacy stimulation
and baseline achievement, as well as a positive link between extracurricular participation
and growth in math skills. Conversely, prolonged hours in childcare centers (>10 hours per
day) were negatively associated with baseline achievement, and preschool academic
tuition showed a small negative association with reading growth. Crucially, higher baseline
achievement and greater academic growth significantly predicted lower levels of
academic stress and anxiety.

Discussion: The study shows that preschool learning practices impact children's mental
health by shaping their academic trajectories. Policies should encourage parents to
engage more in educational activities with their preschool-age children and to discourage
prolonged preschool hours.
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Predicting an Event in Psychology: Should Time be Considered Continuous or
Discrete?

Hyungjun Park, National University of Singapore

In psychological disciplines, predicting either the occurrence of an event or the time to
such an event is often constrained by a limited number of time points. This constraint may
render widely used survival prediction methods that assume continuous time less
efficacious than methods that assume discrete time. The ongoing study simulates 2-level
longitudinal datasets with varying combinations of sample size, number of time points,
and event frequency. Via high-performance computing, the study plans to generate 1,000
replications of each dataset and apply multiple prediction methods to identify in which
conditions a particular type of method generates better prediction than another does.
Methods assuming continuous time include a Cox model, a regularized Cox model, a
random survival forest, and a deep-learning Cox model; methods assuming discrete time
include a multi-task logistic regression model and a logistic-hazard model. While the
preliminary results indicate that both types of methods show comparable performance,
the forthcoming results will hopefully provide practical guidelines about which method is
preferable given specific data characteristics.

Sequential Decision-Making Under Incomplete Information: Experimental Evidence

Hoang Long Nguyen, University of Melbourne
Nitin Yadav , University of Melbourne, University of Melbourne

Humans frequently face optimization problems under resource constraints in which
options arrive sequentially and decisions are irreversible. Despite this, most experimental
and theoretical studies of human optimization assume static choice sets and complete
information from the outset. 

Many real-world problems, however, are inherently online: opportunities arrive
sequentially, the decision horizon is unknown, and choices must be made with partial
information. A recruiter hiring under a fixed vacancy constraint, for instance, interviews
candidates one at a time and must decide immediately whether to hire, without knowing
the quality or number of future applicants.

We employ the Online Knapsack Problem, a canonical online combinatorial optimization
framework. An agent is endowed with a budget and sequentially observes items of varying
value, deciding whether to accept or reject each item to maximize the total value without
exceeding the budget. We conduct a controlled laboratory experiment in which
participants solve online knapsack tasks under different informational and institutional
environments, varying the availability of advance information and the ability to revise
earlier choices.

Results show that both additional information and decision flexibility significantly improve
performance, with the ability to revise prior choices generating the largest gains. When no
such flexibility is available, decision-makers exhibit more myopic acceptance behaviour,
tending to accept any feasible option as it arrives. Across treatments, participants also
show a systematic tendency to select early-arriving items, consistent with ambiguity-
averse behaviour. Our findings provide new evidence on how information and decision
flexibility shape human performance in real-time resource allocation problems.
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Keywords: Sequential decision-making, Real-time optimization, Online problems,
Incomplete information.

Modeling Uncertainty-Driven Decision-Making in a Bandit TaskーCapturing the
Dynamics of Exploration and Exploitation

Shoei Hoshino, Kwansei Gakuin University
Hiroshi Shimizu, Kwansei Gakuin University

Decision-making in bandit tasks requires resolving the exploration–exploitation dilemma.
Computational modeling shows that uncertainty shapes human choices by promoting
exploration and encouraging the selection of uncertain options. Upper Confidence Bound
(UCB) algorithms capture this tendency by adding an uncertainty bonus to the estimated
reward, an approach that reflects the Maximax principle, aimed at maximizing potential
outcomes. However, although decision-makers may initially select highly uncertain
options, they often later shift toward exploitation and avoid uncertainty. Because UCB
cannot represent the Maximin principle associated with uncertainty aversion, it fails to
account for changes in preferences for uncertainty.

  We propose a new uncertainty-based score function that represents exploration
principles using Hurwicz's criterion, which incorporates both Maximax and Maximin
principles. This function introduces a weighting parameter that links the two principles
and enables a quantitative assessment of preferences for uncertainty.

We also introduce a forgetting Bayesian inference model that applies temporal
discounting to the likelihood to incorporate recency, a fundamental cognitive assumption
that shapes how accumulated likelihoods reduce uncertainty. 

  In this study, we combine the proposed score function with this Bayesian inference
model and examine underlying the decision-making mechanisms using Bayesian
statistical modeling. We focus on the cognitive assumptions embedded in the model and
the assumptions regarding preferences for uncertainty. Our model may characterize the 
shifts in preferences for uncertainty in bandit tasks and offer insights into the dynamics of
exploration–exploitation. Detailed results will be presented during the session.

Exploring Lay Theories of Mentalisation in Minecraft

Lorenzo Cappiello, Kings College London
Caroline Catmur, Kings College London, Kings College London

Understanding others’ behaviours, mentalisation, is central to social interaction. Recent
approaches suggest that such inferences rely on unobserved constructs, such as mental
states and traits, which compose lay causal models deployed according to contextual
cues, often implemented through inverse inference frameworks in economic games or
highly structured environments. While such approaches have enabled formal modelling,
they typically assume fixed constructs, shared priors, and causal structures that
participants are expected to use, limiting the ability to assess whether individuals reason
in terms of these variables in less constrained real-world settings.

We address this using Minecraft as a controlled yet naturalistic environment. Participants 
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first provided structured probabilistic judgments and confidence estimates over actions,
intentions, player type (PT), and their conditional relationships. On a separate day,
participants viewed short gameplay clips twice, each time inferring either the PT or the
intention underlying the observed action. Participants also reported their perceived
reasoning strategy.

Beliefs are formalised using individual-level Dirichlet priors over actions, intentions, and
PT, with participant-specific concentration parameters capturing uncertainty. Second-
session inferences are modelled as noisy draws from these latent belief distributions. We
test whether participants’ elicited beliefs, organised according to their reasoning
structure, better predict behavioural inferences than alternative causal organisations at
the individual level. Model accuracy will be determined by Jensen–Shannon divergence,
cosine similarity, cross-entropy, and RMSE. This work provides a mathematically explicit
framework for studying mentalisation in complex environments while preserving
idiosyncratic structures and priors, offering new perspectives on modelling social
inference beyond simplified laboratory tasks.

Frequentist-Bayesian p-values

Megan Oh Jen Qi Oh, NUS
Maximillian Maier, UCL, UCL

Currently, researchers need to choose between one of two different statistical
frameworks, a frequentist or Bayesian approach. Frequentist inference – null hypothesis
significance testing – is the de-facto standard. It is computationally relatively cheap and
comparatively convenient as it does not require the researcher to specify a prior on the
effect to be tested. Bayesian inference is becoming increasingly popular, in large parts due
to easy-to-use software such as brms that make it easy to estimate complex models with
little programming. In contrast, where Bayesian estimation is convenient even for quite
complex models, Bayesian testing via Bayes factors is computationally expensive and
rather cumbersome as it requires the specification of a prior that can largely influence
results. We evaluate a compromised approach that combines Bayesian estimation with
frequentist testing: Bayesian-frequentist p-values, where Bayesian model estimation is
combined with frequentist Wald-based p-values. To assess this combination, we examine
the type I error rates of Bayesian-frequentist p-values across three different settings:
regular analysis of variance (ANOVA), logistic regression, and logistic mixed-model
designs. Our results showed that Bayesian models with improper flat priors produced
nominal type I error rates mirroring the behaviour of frequentist models across all designs.
However, non-zero-centred priors resulted in too high (i.e., anti-conservative) rates of type
I errors and zero-centred models produced low (i.e., conservative) rates of type I error, with
the degree of conservativity depending on the width of the prior. Overall, our results
indicate that frequentist testing can be combined with Bayesian estimation if the prior is
relatively non-informative. Bayesian-frequentist p-values offer an attractive alternative to
researchers, combining the ease of frequentist testing with the convenience and flexibility
of Bayesian estimation.
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Predicting Mathematical Learning Initiatives in Two High-Performing Asian Cities: An
Integrated Approach of LPA, XGBoost, and Stepwise Regression with PISA 2022

Ruiqi Xu, Macau University of Science and Technology
Shing On LEUNG, The University of Macau

Mathematical learning initiatives are important because they are the drivers for students
to keep learning in their life-long learning process. This paper compares the students'
profiles of mathematical learning initiatives as well as factors affecting initiatives between
two internationally well-developed cities - Hong Kong and Singapore. Data are taken from
15-year old students during 2022 Programme for International Student Assessment. For
each city, Latent Profile Analysis (LPA) is used to assess number of clusters of students
according to their initiatives and their characteristics. This is followed by eXtreme Gradient
Boosting (XGBoost) machine learning method to investigate key factors affecting
initiatives. After identifying important factors, stepwise regression with quadratic and
interaction terms created is used to locate optimal models with interpretable
standardized coefficients. Lastly, discussions and implications are made together with
possible follow-up research.

The Impact of Erroneous Advice from AI and Humans on Subsequent Advice Adoption

Xiufang Du, University of Jinan, Shandong province, China
Fen Ren, University of Jinan, Shandong Province, China

With the deep integration of AI into daily life, large language models such as ChatGPT and
DeepSeek have become sources of advice for people when making decisions. However,
like humans, AI can also make mistakes. Previous studies have found that in objective
tasks, people are more likely to adopt AI-generated advice than human advice. How, then,
What changes will occur in people's attitudes towards AI advice when AI makes mistakes
in tasks with different characteristics?

This study explores how people’s willingness to adopt advice after experiencing incorrect
advice from AI and human advisors in tasks that are inherently more subjective or more
objective. Additionally, what happens when the objectivity or subjectivity of these tasks is
artificially manipulated? The study finds that:

(1) Overall, when no erroneous advice is encountered, people are more willing to adopt
human advice than AI advice. After experiencing erroneous advice, willingness to adopt
both human and AI advice decreases.

(2) In subjective tasks, artificially increasing the objectivity of the task can reduce the
difference in willingness to adopt AI advice before and after encountering erroneous
advice, and promote the adoption of subsequent AI recommendations. This may be due to
an increased perceived fit between AI and the task, which in turn enhances willingness to
adopt AI advice.

(3) In objective tasks, artificially increasing the subjectivity of the task does not
significantly affect the difference in willingness to adopt human advice before and after
encountering erroneous advice.


