Explormg the post-reinforcement pause using drift-diffusion models
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- While playing on electronic gambling machines (EGMs) participants show M O d e L — b ase d
increased reaction times (RTs) after positive outcomes' 2 20000
« Post-reinforcement pause (PRP)
- Volatility is an important characteristic of popular EGMs3 (e.g., slot machines) 18000
- The Volatile Kalman Filter (VKF) describes choice behaviour in volatile O
environments?* <<16000
; Figure 5. WA/C Scores of Model Space.
- Here we present preliminary results of reanalysed RT data of an EGM study® where 14000 The total WAIC score of each model. The
we compared VKF modulated drift-diffusion models (DDMs) to covariate models in E.eSt scoring models of each group are
: o . ighlighted.
their ability to describe PRPs.
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* Difference In monetary outcome ‘/\ Figure 6. Posterior Checks of PRP Effect. Data simulated (Ng;,,, = 50) with the basic DDM showed
: - : no effect of the previous trial type on the RT. The same was true for the VKF modulated DDM. The
due to different bettmg behaviours Win: fake win, small win, Loss: near miss, true loss covariate model was able to replicate the PRP effect. Note that all models are all slower than the

_ _ big win st oSl SLOTSIIT observed data (“Data”; see Figure 2).
Com putatlo nal M odelllng sLogsY| [sLoTsiy :
: . . (WINNER | | MmEGA
Only trials with no other actions before | |FESEEIRAE =
netting or spinning the wheels used Seeo) e 1>-
s e e . _
S = or
RT cutoff: 150 ms < RT P(win) = o -
_ _ _ _ _ In the case of ©1.0-
Hierarchical Bayesian modelling In small or big win: =
RStan® double or nothing
, _ _ Readout: double-up (DU) . ! ! !
rift-diffusion model W True win Loss Loss Loss
- Non-decision time (1) —— Data - a covar —-- o« VKF  —-- Basic DDM
- Boundary separation (a) LR I —— o
- Response bias (B) 2 R —— s — ST
- Drift rate (8) S ol -
Volatile Kalman Filter I o RO s 0. \ ]
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- Initial volatility (Vo) machine gambling paradigm” by Paliwal and colleagues, Fake win Loss Loss Loss Loss
' 2 2014, Front Hum. Neuroscr. 8 p. 5. . . . .
OUt_Come noise (G ) P Figure 1. Posterior Checks of Sequenced Outcomes. The covariate model was able to replicate the
Covariate model pattern of the observed data (“Data”; see Figure 4). RTs simulated by the VKF modulated DDM and
Covariate for each different trial type the basic DDM did not change over time.
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evidence for a difference in RT after true wins compared = _ _
to any other outcome. The same was true for the 0- < « Mean uncertainty (i.e., the expected outcome)
difference between fake wins (losses disguised as wins) 0 25 50 75 100 125 150 175 200
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