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o The two-step task (TST) is widely used to study model-based
(MB) and model-free (MF) learning and decision processes’
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O Flndlngs from related reinforcement learnlng tasks stress the 17870 validation for Q-Learner model variants. Q-
: : : : . 36240 Learner models outperformed all “Bayesian
influence of uncertainty and potential mechanisms by which Leamer” counterparts across both data sets.
uncertainty can guide decisions? WAIC: Widely Applied Information Criterion;
. h f f . . 34 base: Q-Learner model without exploration
- e-g- INn the Torm o d|reCted eXDloratlon ’ bonus; bandit: nested model with exploration
o While uncertainty is also present in TST its influence is not yet 17850
accounted for in models of TST-behaviour®>¢
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bonus based on 2" stage stimulus identity;
trial: nested model with exploration bonus
based on temporal distance; b+t: nested

combined model including two exploration
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Here we compared several model variants to test for traces of base bandit  trial base bandit  trial b+
strategic (directed) exploration in the TST and verified our findings
In a second, independent data set using a different task version .
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gillan biopsy gillan
N=100 healthy model M (SD) Range M (SD) Range
participants, 200 base 0.803 (0.14) 0.504-0.971 0.824 (0.14) 0.503-0.986
trials of TST, bandit 0.804 (0.14) 0.503-0.969 0.826 (0.14) 0.511-0.987
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Note. Proportion of simulated choices generated by the base and winning model (bandit) matching empirical 1t stage choices.

Association of Model Parameters and Task Performance
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© partl(:l pants traCk Under[yl ng reward Wa“(S lnd variation (be lef Note. Stay probabilities for 15t stage choices; data: empirical stay probabilities from the biopsy data set (green) and the gillan data set®
mode[ e.qg. Daw et al. 2006; Chakroun et a[ 2020)9 5|gma Apre (orange). simulation: stay probabilities from N=8000 simulated choices derived from the winning model (bandit).; rew+/-: previous trial
was rewarded (+) or unrewarded (-).; common/rare : previous trial followed a common/rare transition respectively.
heuristics
o how many trials ago 2" stage option was last chosen - trial (¢, ;) CONCLUSION
i ‘ nd :
o how many other options have been sampled since 2" stage 0 Q-Learner outperform Kalman Filter models across both data sets
option was last chosen - bandit (b ) > higher degree of complexity due to sequential structure (TST vs. restless bandit task)
- 5ore ® we found traces of heuristic-based exploration in two independent data sets
eb(sa, aj)= P(sg| sa, aj) Zapre ¢ /bnt/ tar(spa ) using different TST versions
*P(sc| sa 3j) 2a € oo/ tae(sp.a ) o participants seem to use own decision-behaviour (choice history) as the basis
for goal-directed exploratory behaviour
P(aj = a| s1¢) = | > Models of TST-behaviour should account for environmental uncertainty and
. . . ) how it quides choices
exp|RmBQMB (51,62 +BMFAME(S1ta) +Bcrep(@ )+ @sieb(siea )| > current results may also be of relevance to the field of computational
Yar exp|BMBQMB(S1,ta)+RMFQME(S1tar)+Rcrep(ar )+ @sieb(sypar )] psychiatry as abberant exploratory behaviour represents a promising
transdiagnostic endophenotype’
Hierarchical Bayesian modeling in Rstan®
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