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Overview Test-retest reliability for reaction time
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 poor ICC reported in literature

—neuroimaging tasks: less than 0.4 (Elliott et al, 2020)

—behavior data: around 0.5 or below (Hedge et al, 2018) e TRR: high with low uncertainty for average effect and moderate uncertainty for contrast

¢ [CC underestimation: negligible for average etfect, but sizeable for contrast

Main findings regarding ICC based on current investigation , o . , o
* Cross-trial variability ratio I?,: roughly same order as cross-subject variability for error effect,

* Conventional ICC is unsuited for test-retest reliability due to its underestimation but much higher for conflict effect

—lower the trial sample size, worse the ICC underestimation

—higher the cross-trial relative to cross-subject variability, worse the ICC underestimation Test-retest re11ab111ty for neuroimaging data: average of correct responses be-

: et tween congruent and incongruent conditions
Suggestions for test-retest reliability assessments
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e two programs are available in AFNI for test-retest reliability estimation

— TRR: region-level, behavior
— 3dLMEr: whole-brain voxel-level
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* Data y.rst; subject s = 1,2, ...,n; trial t = 1,2, ..., m; condition ¢ = 1,2; sessionr = 1, 2 o Cross-trial variability ratio R,: moderate to high

¢ Efect of interest: contrast between two conditions . . .
Test-retest reliability for neuroimaging data: contrast of correct responses

ICC formulation between congruent and incongruent conditions
* Data aggregation across trials L SMA LIFG RIL LIl L IPL R IFG
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e trial-level effects: not explicitly accounted for : : , : :
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* uncertainty ignored in real practice
Hierarchical model for test-retest reliability (Chen et al., 2021) e TRR: varying across regions with poor to moderate precision
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c=12r=12s=12.nt=12.m, ICC: unsuited for assessing test-retest reliability with data of multiple trials
velati ' ' - 1abili . ends to underestimates test-retest reliabili
Revelations from the hierarchical model for test-retest reliabilit ICC tends to underestimates test-retest reliability
* po: test-retest reliability for the average between the two conditions * Lower the trial sample size, worse the underestimation
® ni: test-retest rehablhty for the contrast between the two conditions ° Larger the cross-trial Variability’ worse the underestimation
* ICC underestimation: cross-trial variability =o§ unaccounted for in conventional model e Converging evidence shows substantially large cross-trial variability
* I[CC underestimation ratio H#lR%,; Ry = g—gz cross-trial relative to cross-subject variability — reaction time in psychometrics: 3 < R, < 11
- FMRI: 10 < R, < 100
Appllcatlons to an exp erimental dataset * Uncertainty information for ICC estimation is usually not reported in literature
Data structure Hierarchical modeling platform: more appropriate for test-retest reliability
* Flanker task: 2 conditions (congruent and incongruent); 2 sessions * Bayesian framework allows for flexibility
e conflict effect for correct responses: n = 42 SllbjeCtS} m = 350 £ 30 incongruent trials and ° incorporation of uncertainty for effect estimates

— 412+ 19 t trial : . : . . .
m congruent thals * wide range of distribution adaptivity (Gaussian, exGaussian, Student, log-normal, ...)

e error effect for incorrect responses: n = 27 subjects; m = 331 + 28 incongruent correct trials

and m = 90 £ 27 incongruent commission error trials * availability of estimate precision

e offects of interest * a large number of trials (e.g., hundreds) needed to achieve a high TRR precision
—average and contrast of reaction time between congruent and incongruent conditions Two programs: TRR and 3dLMEr available in AFNI for TRR estimation
—average and contrast of correct responses between congruent and incongruent conditions

* 12 regions of interest: cognitive control (6); default mode (4); visual (2) ACknOWIEdgmentS
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Abbr. Region Abbr. Region Abbr. Region

SMA supplementary motor area| IFG inferior frontal gyrus| IL insula lobe References
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