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Appendix overview

This appendix provides full experimental details, supporting results, and statistical analyses that
complement the main paper:

* Section 1: Implementation and experimental details
Covers architecture choices, training setups, loss function derivations, and augmentation
strategies.

* Section 2: Generalization performance and analysis
Presents extended decoding results across all tasks with seen/unseen splits.

* Section 3: Complete ablation studies
Contains exhaustive ablations over decoder input types, classifier heads, architectural vari-
ants, mixup strategies, and loss function choices. Each is accompanied by multi-task re-
sults.

* Section 4: Complete statistical reporting results
Details our trend-level statistical framework, including effect size estimation, Bayesian
comparison, and win-rate matrix construction.

We include additional sections from the main text (e.g., Related Work) that were moved here due to
space constraints.
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1 Implementation and experimental details

1.1 Related work

EEG Decoding and Generalization EEG decoding has evolved from handcrafted features to
deep architectures, with EEGNet emerging as a widely adopted baseline due to its efficient depth-
wise—separable convolutions and lightweight design [Lawhern et al., 2018]. Recent models explore
transformers [Liao et al., 2025, Song et al., 2022] and graph neural networks [Tang et al., 2024,
Hu et al., 2023], but EEGNet remains favored for its robustness and simplicity. A key limitation is
poor cross-subject generalization, with 20-40% accuracy drops despite strong within-subject perfor-
mance [Huang et al., 2023, Barmpas et al., 2023]. Attempts to address this require expensive cal-
ibration [Rommel et al., 2022, Liu et al., 2022, Wu, 2016]. Scalable BCIs require subject-agnostic
models that generalize without per-user retraining.

Diffusion Models for EEG Denoising Diffusion Probabilistic Models (DDPMs) model data dis-
tributions via iterative denoising and outperform GANs in EEG synthesis by avoiding mode col-
lapse [Tosato et al., 2023, Ho et al., 2020]. Recent enhancements, such as reinforcement learning [An
et al., 2024] and progressive distillation [Torma and Szegletes, 2025], have further improved realism
and sampling speed. Diff-E [Kim et al., 2023] extended diffusion to imagined-speech decoding via
joint reconstruction and classification, but remained task-specific and did not address cross-subject
generalization. Broader research suggests that combining generative and discriminative objectives
yields stronger representations [Chow et al., 2024, Grathwohl et al., 2019], yet EEG models typi-
cally optimize only one. We explore this joint learning paradigm across diverse EEG tasks, aiming to
learn generalizable representations that capture both signal structure and task-relevant information.

Mixup Methods Signal-level augmentation has evolved from basic jittering and filtering to tempo-
ral, spectral, and channel-wise mixup [Luo and Cai, 2025, Liu et al., 2025, Kim et al., 2021, Pei
et al., 2021, Zhang et al., 2017], but many variants introduce unrealistic artifacts that hinder gen-
eralization. This motivates our systematic evaluation of weighted and temporal input mixup across
encoder layers, along with latent-space mixing

Evaluation Strategies Effective cross-subject EEG decoding requires both rigorous training strate-
gies and standardized evaluation. Leave-one-subject-out (LOSO) validation remains common but
is computationally intensive and impractical for real-time deployment [Del Pup et al., 2025, Chen
etal., 2025, Zhao et al., 2024, Barmpas et al., 2023, Kunjan et al., 2021], while simpler subject splits
often neglect session independence and true seen/unseen separation [Zhang et al., 2023]. We address
it in our work by introducing a standardized subject- and session-disjoint evaluation.

1.2 Mixup strategies

Algorithm 1 Temporal Masked Mixup

: Initialize a binary mask M € {0, 1}“*7 with all zeros.
: Flip each 0 in M to 1 with probability p = 0.01.
: for each position in M with value 1 do
Expand to a temporal window of random length (uniform between min and max size).
: end for
: Flipeach 1 in M to —1 with:
* Fixed probability 0.5 (fixed ratio), or
* Probability drawn from Beta(0.2, 0.2) each epoch (random ratio).
7: Apply the final mask:

A I e

* 0 — x (original input)
* 1 — 2 (DDPM output)
e —1 — z4e (decoder output)

1.3 Loss functions

1.3.1 Classification loss.

We use either cross-entropy (CE) or mean squared error (MSE).
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CE uses softmax over the classifier logits:

N
Lcg = — Z yclogg., ¢ = Softmax(FC(z))

c=1

MSE treats classification as regression:

Lyse = 15— yll3

1.3.2 Supervised contrastive loss.

A projection head maps the normalized embedding z to 2. We then use the SupCon loss:

-1 exp(z; - 2p/T)
['SupCon = Z T Z log
2. TPG) >

G Sacat @G 2l

where 7 is the temperature, P(i) are positives, and A(¢) includes all non-anchor samples.

1.3.3 L1 reconstruction loss.

The decoder learns to reconstruct the DDPM-denoised signal:

Ly = ||73dec - iHl

We also compute an auxiliary loss ||& — x||; to guide DDPM training but exclude it from the final
objective.



s« 2 Generalization performance and analysis

Table 1: Final results across tasks and models

Task Configuration Seen Unseen
Paradigm
Acc (%) F1 (%) Recall (%) AUC (%) Acc (%) F1 (%) Recall (%) AUC (%)

SSVEP EEGNet 89.16 £0.57 89.16£0.55 89.164+0.57 99.72+0.04 81.09+9.16 81.58 +8.21 81.09+£9.16 9875+ 1.35
MultiDiffNet 8508 £1.53 84.95+£1.66 8508+1.53 99.37+£0.05 84.72+-6.04 84.44+6.21 84.72+-6.04 98.90 £ 0.76
MultiDiffNet + 86.79 £1.75 86.00£0.00 86.00+0.00 99.00£0.00 852646.94 83.00+£0.07 83.00£0.07 99.00 % 0.01
Temp. Masked Mixup

P300 EEGNet 8879+ 0.68  78.09+ 1.73 76034+ 1.99 8943 +1.06 87.24+201 73.72+530 71.40+5.69 8597 +4.19
MultiDiffNet 8524 +1.02 63.06+533 60.79+4.04 77.54+484 76.26+3.61 62.80+3.19 64.954+286 71.71 +4.68

MI EEGNet 64.09+5.77 63.62+579 64.09+577 87.09+3.11 43894833 4257+£835 43.89+£833 71.95+751
MultiDiffNet 59.034+6.73 57.12+7.83  59.03£6.73 83.05+297 4025+463 38824472 4025+4.63 68.06 498

Imag. Speech  EEGNet 11.26 £+ 2.01 11.19 £ 1.98 11264202  52.02 +0.42 10.61 £+ 0.93 10.17 £ 0.75 10.61 £0.93  50.33 + 1.25
MultiDiffNet 1555 £0.62 9.61 +1.23 1553 £0.62 7124 +£1.66 11.62+1.29 7.84 +1.32 11.62+1.29 57.15+3.18

Accuracy (mean * std) reported separately for both seen-subject (intra-subject) and unseen-subject (cross-
subject) test splits. Tasks are ranked by task difficulty.
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3 Complete ablation studies

3.1 Decoder input ablations

Table 2: Ablation study of decoder input combinations for MultiDiffNet

Decoder Input SSVEP P300 Motor Imagery Imagined Speech

Seen Unseen Seen Unseen Seen Unseen Seen Unseen
x + x_hat + skips 85.86 +0.38 83.124+690 8507+ 103 79.154+3.73 53.08+4.68 38.74+6.58 17.07+1.86 12.37 £2.79
x + x_hat 8516095 8440+6.22 8562+043 7859+1.56 5456+1.83 40.13+825 18.58+2.13  10.48 +£2.87
x + skips 85.63+£0.29 81.73+£7.29 8575+0.09 77.93+143 5466+258 40.36+7.30 1732+140 11.74+242
x-hat + skips 8570 +£0.14 8355+793 8560+057 81.41+098 54274288 4031+748 17.19+047 1250+ 1.72
skips only 84.03 £1.33 8259 £4.69 8453+0.82 75524493 5377 £2.80 37.33 £6.58 17.70 £ 2.30 11.11 £2.24
z only 8508 £1.53 84.72+6.04 8535+1.12 79474054 55854280 3924+795 1555+0.62 11.62+1.29
z + X 84.89+£0.55 8205+657 85424009 79.07+397 56.89+292 40.02+701 18.08+174 10.86+ 281
z + x_hat 85164022 82594817 85884038 79474064 55614304 39.64+602 17.57+037 12.88+1.07
z + skips 8531 +£0.59 8355+£560 8579+0.66 79.09+566 52.08+3.04 37.01+567 17.83+1.09 1023 +1.93

Accuracy (mean * std) reported separately for seen- and unseen-subject test splits across four tasks.

Table 3: Ablation study of decoder input combinations for MultiDiffNet in the ssvep task

Configuration SSVEP (Seen) SSVEP (Unseen)
Acc (%) F1 (%) Recall (%) AUC (%) Acc (%) F1 (%) Recall (%) AUC (%)

x + x_hat + skips 85.86 +0.38 85.84+0.40 85.86+0.38 99.50 +0.03 83.12+691 82.85+6.92 83.12+691 98.79 +0.94
x + x_hat 8516095 8514+£096 8516095 99.40+£006 84404622 84.14+636 84404622 98.94 + 0.80
x_hat + skips 8570+£0.15 85.67+0.14 8570+0.15 99454001 8355+793 8333+8.13 83.55+793 98.92+0.84
x + skips 85.63£0.29 8561 +032 8563+029 99.40+003 81.73+729 81.52+7.44 81.73+729 98.85+0.95
skips 84.03 £1.33 83864146 84034133 99414002 82594469 82224466 82.59+4.69 98.80+ 091
z only 8508 £1.53 8495+1.66 8508+153 9937+0.05 84.72+6.04 84.44+6.21 84.72+6.04 98.90+0.76
z + X 84.89+£0.55 84.88+0.63 8489+055 99.45+0.08 82.05+657 81.93+655 82.05+6.57 98.81+0.87
z + x-hat 85164022 8512+0.15 85164022 99454007 8259+8.17 82394837 8259+8.17 98.69 + 0.95
z + skips 8531059 8528+£0.64 85314059 99484003 83554560 83.10+£565 83554560 98.82+0.82

Mean-tstd is reported separately for Accuracy, F1, Recall, and AUC on seen- and unseen-subject test splits
across four tasks.

Table 4: Ablation study of decoder input combinations for MultiDiffNet in the P300 task

Configuration P300 (Seen) P300 (Unseen)
Acc (%) Fl (%) Recall (%) AUC (%) Acc (%) F1 (%) Recall (%) AUC (%)

x + x_hat + skips 85.07£1.03 6721180 6455+139 77.87+281 79.15+£3.73 63.75+£499 6499+627 71.06+7.65
x + x_hat 85.62+043 64.19+247 6138+199 77.86+252 7859+156 63.56+3.74 6468 +4.86 71.54+586
x_hat + skips 85.60 £ 0.57 6595+ 1.10 63.00+ 1.28 79.70 £0.77 81.41+098 6491 +4.68 6499 +£6.23 7275 +7.16
x + skips 85.75+£0.09 6596 +0.60 62.87+0.57 79.66+ 129 7793 +143 6276 £1.61 6423+3.87 70.32+297
skips 8453 +£0.82 6514+£095 62794148 77.33+139 7552+493 6234 +4091 6458 £4.17 6991 +£6.11
z only 8535+ 1.12 6439+495 61.88+410 77.14+435 7947+£0.54 63.67+£158 6395+1.86 70.79+3.27
z + x 8542+£0.09 6270+£1.63 60.17+ 134 7548 +257 79.07+£397 6393+£5.15 6433+448 70.53+5.68
z + x_hat 8588+ 038 6344+1.79 60.60+ 137 7694+£320 79.47+0.64 65.01 +3.74 6648 =547 72.36 +5.08
z + skips 8579 £0.66  65.02+272 62054219 7877+2.18 79.09+566 64.69+587 6570+582 71.68+7.35

Mean-tstd is reported separately for Accuracy, F1, Recall, and AUC on seen- and unseen-subject test splits
across four tasks.



Table 5: Ablation study of decoder input combinations for MultiDiffNet in the MI task

Configuration MI (Seen) MI (Unseen)
Acc (%) F1 (%) Recall (%) AUC (%) Acc (%) F1 (%) Recall (%) AUC (%)

x + x_hat + skips 53.08 £4.68 4879+£569 53.08+468 80.78+491 3874+658 37.74+687 3874+658 6541+6.77
x + x_hat 5456 +1.83 5283 +£1.61 5456+1.83 83.00+£071 40.13+£825 38694847 40.13+£825 66.58 & 6.26
x_hat + skips 5427 +£2.88 52.66+4.08 5427+288 8145+1.68 4031+748 39.13+791 40.31+748  66.60 + 6.85
x + skips 54.66 £2.58 5209 +4.13 5466+258 8200+147 4036+7.30 3925+7.58 4036 +7.30 66.33 +6.98
skips 5377 +280 51.12+3.68 5377+280 8380+137 3733+658 36214714 3733+658 63.85+5.14
z only 55.85+£280 5425+3.15 5585+280 82.72+0.86 3924+795 38.07+7.86 3924+795 66.70 +7.32
z + X 56.89 £2.92 54.60 +4.39 56.89+2.92 8341+195 40.02+7.01 3941+7.09 40.02+7.01 6569 +6.78
z + x_hat 55.61 £3.04 53.07+423 5561 +3.04 82.65+1.04 39.64+602 3878+578 39.64+6.02 6544+ 560
z + skips 52.08 £3.04 4778 £3.57 5208 £3.04 82.62+1.66 37.01 £5.67 3556+6.21 37.01 £5.67 64.71 £6.48

Mean-tstd is reported separately for Accuracy, F1, Recall, and AUC on seen- and unseen-subject test splits
across four tasks.

Ablation study of decoder input combinations for MultiDiffNet in the imagined speech task

Configuration Imag. Speech (Seen) Imag. Speech (Unseen)
Acc (%) F1 (%) Recall (%) AUC (%) Acc (%) F1 (%) Recall (%) AUC (%)

x + x.hat + skips 1707+ 186 13354+260 17.05+186 71.154+3.16 12374+279 9.76 £2.17 1237 £279  57.98 £4.50
x + x_hat 18.58 + 2.13 1339 £2.72 18.56 +2.14  72.58 + 1.68 10.48 £2.87 7.63 £0.81 10.48 £2.87  56.64 £ 6.04
x_hat + skips 17194+ 047 1290+ 156 17.174+047 73.16+0.59 1250+ 172 9.02+0.18 1250 £1.72  56.86 = 4.74
x + skips 17324140 13924193 17.30+139 71.934+2.02 11.74+242 857 +1.97 11.74 £242 5647 £3.87
skips 17.70 £+ 2.30 1291 +2.52 17.68 £2.32  72.61 £1.56 11.11+£224 959 +2.13 11.11 £224 5624 +2.03
z only 1555 +£0.62  9.61 +1.23 1553 £0.62  71.24 £+ 1.66 1162+ 129 7.84+1.32 11.62+£1.29  57.15+3.18
z + X 1808 +1.74 14.40+1.08 1806+ 176 73.084+0.57 10.86+281 850+ 1.39 10.86 £2.81  55.71 £3.62
z + x_hat 17574037 11.16+0.56 17.56 £0.37 72454+ 127 12.88+1.07 8.16 + 0.48 12.88 £1.07 58.78 £1.31
z + skips 17.83 £ 1.09 13.25 £ 1.09 17.80 £ 1.07  72.86 +0.78 10.23 £1.93 7.72 £ 0.59 1023 £1.93 5581 £4.16

Mean-tstd is reported separately for Accuracy, F1, Recall, and AUC on seen- and unseen-subject test splits
across four tasks.



g7 3.2 Classifier head ablations

Table 6: Ablation study of classifier variants

Classifier Variant SSVEP P300 Motor Imagery Imagined Speech

Seen Unseen Seen Unseen Seen Unseen Seen Unseen
x — EEGNet 89.16 + 0.57 81.09 +9.16 88.79 +0.68 87.24 +2.01 67.01 +538 46.18 +7.21 11.26+201 10.61 £0.93
x_hat — EEGNet 10.61 £4.96  9.19 +7.57 7918 £1.32  79.08£1.49 2663021 2584+043 9.86+3.27 7.70 + 1.09
deco_out — EEGNet  80.22+£0.99 70.62+6.38 8429+0.77 8352+1.07 52.63+£356 3516+548 16.94+1.28 10.73 + 1.59
x — FC 10.72 4 2.01 1143 £531 8330+£0.05 8333+£0.00 47124092 2948+258 16944197 8.71+0.93
x_hat — FC 373 +£0.25 4.06 + 0.54 83.33 £0.00 8333+£0.00 2530£042 2477 +0.33 10.62 £ 0.02 8.96 + 0.94
deco_out — FC 7762+ 144  69.55+6.77 85.10+0.35 84.11+1.01 50.64+2.08 33.74+4.12 17.95+1.39 8.71+1.07
z — FC 85.08 +1.53 84.72+6.04 8535+0.35 84.12+1.01 5585+280 39.24+7.95 1555+0.62 11.61 +1.29

Accuracy (mean =+ std) reported separately for seen- and unseen-subject test splits across four tasks.

Table 7: Ablation study of classifier_variant and classifier_input combinations on

the SSVEP task
Configuration SSVEP (Seen) SSVEP (Unseen)
Acc (%) F1 (%) Recall (%) AUC (%) Acc (%) F1 (%) Recall (%) AUC (%)
eegn.clsf_x 89.16 = 0.57 89.16 £0.55 89.16+£0.57 99.72+0.04 81.09+9.16 81.58£8.21 81.09 £9.16  98.75 £ 1.35

eegn_clsf_x hat 10.61 =496  8.73 £4.32 10.61 =496  59.86 £5.14  9.19 £7.57 8.15+ 691 9.19 +17.57 59.39 +8.07
eegn_clsf_deco_out 80.23+0.99 80.19+101 8023+0.99 9935+0.03 70.62+638 69.69+648 70.62+ 638 98.21 %+ 1.26

fecelsf_x 10.72+£2.01  891+1.93 1072 +£2.01 7343 +£335 1143+£531 9.63+544 1143 +531  70.57 £5.03
fc_clsf_x hat 3.734+0.25 0.68 £ 0.30 373+£0.25 49.74 £ 048  4.06 £ 0.54 1.17 £0.32 4.06 £ 0.54 4943 +1.77
fc.clsf_ _decoout 7762+ 144  7749+159 77.62+144 9925+0.06 69.55+6.77 69.56+6.81 69.55+6.77 98.03+1.17
fcclsf z 8508+ 153 84954166 8508+£153 99.37+£0.05 84.72+6.04 84.44+6.21 84.724+6.04 98.90 £ 0.76

Mean=+std is reported separately for Accuracy, F1, Recall, and AUC on both seen- and unseen-subject test
splits. Results are averaged across four tasks (“eegn” = EEGNet, “clsf” = classifier, “deco” = decoder).

Table 8: Ablation study of classifier_variant,and classifier_input combinations in

the P300 task
Configuration P300 (Seen) P300 (Unseen)

Acc (%) F1 (%) Recall (%) AUC (%) Acc (%) F1 (%) Recall (%) AUC (%)
eegn_clsf_x 88.79 £ 0.68 78.09+1.73 76.03+1.99 8943+1.06 87.24+2.01 73.72+530 71.40+5.69 8597 +4.19
eegn_clsf_x_hat 79.18 £1.32  48.09 £2.56 49.70+1.82 4694 +858 79.08 149 4772+1.89 4941+ 150 4595+ 6.80
eegn_clsf_decoout 8429+0.77 5601 £7.51 56.08+434 6690+12.00 8352+1.07 54.02+8.11 5495+526 64.43+942
fcelsf_x 8330+£0.05 4550+0.06 50.00+0.00 50.08+023 8333+000 4545+0.00 50.00+0.00 50.32+0.38
fcclsf_x hat 8333 +£0.00 4545+0.00 50.00+0.00 49854050 8333+0.00 45454000 50.00+0.00 50.31+0.30
fc_clsf_deco_out 85.10+£0.35 60.43+£2.05 5848+148 7488+273 84.12+1.01 56.01+584 5580+395 70.24+6.64
fcclsf_z 8535+ 1.12 6439+495 6188+410 77.14+435 7947+054 63.67+158 63.95+186 70.79 +3.27

Mean=std is reported separately for Accuracy, F1, Recall, and AUC on seen- and unseen-subject test splits
across four tasks (“eegn” = EEGNet, “clsf” = classifier, “deco” = decoder).



Table 9: Ablation study of classifier_variant,and classifier_input combinations in

the MI task
Configuration MI (Seen) MI (Unseen)

Acc (%) F1 (%) Recall (%) AUC (%) Acc (%) F1 (%) Recall (%) AUC (%)
eegn_clsf_x 67.01 538 67.01+539 67.01 +538 88.66+3.28 4618 +7.21 45.69+7.30 4618+7.21 72.75+5.62
eegn_clsf_x_hat 26.64 +£0.21  20.09+3.08 26644021 5343+152 25844043 1880+443 25844043 50.57+0.75
eegn_clsf_decoout 5263 +£3.56 51.30+£343 52.63+£356 7926299 3516+548 31.97+478 35.16+548 60.71 +£5.32
feoclsf_x 47124092  46.83+1.08 47.12+0.92 73.82+0.72 2948 +259 26.58+296 2948 +259 57.16 +3.26
fcelsf_x hat 2530+£042 12.15+3.04 2530+042 50924151 2477+033 11.37+193 2477+033 4921+185
fc_clsf_deco_out 50.64 £2.08 49.99 £2.38 50.64 £ 2.08 7684 £248 3374 +4.12  30.64 +5.43 3374 £4.12 6094 £4.40
fcclsf_z 55.85+£2.80 5425+3.15 55854280 82724086 39244795 38.07+7.86 39.24+795 66.70 +7.32

Mean-+std is reported separately for Accuracy, F1, Recall, and AUC on seen- and unseen-subject test splits
across four tasks (“eegn” = EEGNet, “clsf” = classifier, “deco” = decoder).

Table 10: Ablation study of classifier_variant, and classifier_input combinations
in the imagened speech task

Configuration Imag. Speech (Seen) Imag. Speech (Unseen)

Acc (%) F1 (%) Recall (%) AUC (%) Acc (%) F1 (%) Recall (%) AUC (%)
eegn_clsf_x 11.26 £ 2.01 11.19 £ 1.98 1126 £2.02  52.02 4+ 0.42 10.61 £0.93 10.17 + 0.75 10.61 £0.93 5033 £1.25
eegn_clsf_x_hat 9.86 +3.27 8.82+253 9.85+3.27 50.06 £1.59  7.70 + 1.09 6.15+0.85 7.70 + 1.09 49.10 + 3.36
eegn_clsf_decoout 1694 +1.28 1473 +0.81 1692+1.26 7333+0.13 1073+1.59 633+1.77 10.73 £1.59  51.50 + 1.99
fcclsf_x 16944197 16684178 16934+198 68364093 8.71+0.93 6.31+0.76 8.71+0.93 50.99 + 0.69
fc_clsf_x_hat 10.62 £0.02 448 +1.18 10.61 £0.00 51.62+1.79 8.96 + 0.94 348 £0.57 8.96 + 0.94 51.20 £ 0.41
fc_clsf_deco_out 17954139  17.02+1.18 1795+ 139 74324097 871 +1.07 446 £0.35 8.71 +1.07 49.30 + 1.62
fcclsf_z 15554+0.62  9.61 +£1.23 1553 4+£0.62 71244166 11.62+129 7.84+1.32 11.62+£1.29 57.15+3.18

Mean=std is reported separately for Accuracy, F1, Recall, and AUC on seen- and unseen-subject test splits
across four tasks.
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3.3 Encoder and decoder ablations

Table 11: Ablation study of ddpm_variant, encoder_input, and decoder_variant

combinations

Configuration SSVEP P300 Motor Imagery Imagained Speech

Seen Unseen Seen Unseen Seen Unseen Seen Unseen
u_dp-x-u_deco 85.08 £ 1.53 84.72+6.04 8535+1.12 7947+054 55854280 3924 +795 15.55 £ 0.62 11.62 + 1.29
u_dp-x-n_deco 8551 +0.63 83.55+5.60 8571+0.38 8093 +1.52 53224458 40.16 £+ 6.17 18.71 £ 1.43 10.98 + 1.61
u_dp-x_h-u_deco 6.53 £ 1.07 7.58 £2.35 80.02 440 6943 +4.04 2520+0.86 26.04+0.07 8.85+0.37 947 £ 1.35
u-dp-x-h-n_deco 6.72 +1.35 7.05 +1.63 83.11 £0.18 6639+ 624 28124099 26.04+028 897+0.16 8.33 £2.75
n_dp-x-u_deco 9029 £0.29 8494 +8.16 8536+1.28 78.84+544 55.06+5.31 36.49 £2.70 19.22+2.13  13.76 +1.25
n_dp-x-n_deco 90.95 +0.83 8558 +6.15 85494066 79.46+0.72 5322+444 3854+387 19224020 11.36+1.93

Accuracy (mean * std) reported separately for seen/unseen-subject test splits across tasks (“dp” = ddpm_variant,

“x_h” = x_hat, “deco” = decoder_variant,“u”

[Tel)

=use, n

= not use,).

Table 12: Ablation study of ddpm_variant, encoder_input and decoder_variant
combinations in the SSVEP task

Configuration SSVEP (Seen) SSVEP (Unseen)

Acc (%) Fl (%) Recall (%) AUC (%) Acc (%) Fl (%) Recall (%) AUC (%)
u_dp_x__u_deco 85.08 £ 1.53 8495+ 1.66 8508+ 153 99.37+0.05 84.72+6.04 84.44+6.21 84.72 £6.04 9890 £0.76
u_dp_x_n_deco 8551 +0.63 8548 +0.69 85514063 9944+0.02 83.55+560 83.25+6.02 83.55+£5.60 98.92+0.99
u_dp_x_-h_u_deco 6.53 + 1.07 4.89 £ 091 6.53 + 1.07 5527+ 184  7.59+235 7.11 +£2.35 7.59 +£2.35 56.22 +2.99
u_dp_x_h_n_deco 6.72 £ 1.35 4.38 £1.43 6.72 £ 1.35 56.19 +3.11 7.05 + 1.63 6.48 + 1.48 7.05 + 1.63 5426 +2.37
n_dp_x_u_deco 9029 £029 9036 £028 9029+029 99.68 +0.04 8494 +816 8453+858 84944816 99.11+0.88
n_dp_x_n_deco 90.95 +0.83 91.02+0.84 90.95+0.83 99.68+0.01 8558+6.15 8532+637 85584615 99.07+0.83

Mean-tstd is reported separately for Accuracy, F1, Recall, and AUC on seen- and unseen-subject test splits

across four tasks (“dp” = ddpm_variant, “x_h” = x_hat, “deco” = decoder_variant,"“un”

=use,“n

[t

= not use).

Table 13: Ablation study of ddpm_variant, encoder_input and decoder_variant
combinations in the P300 task

Configuration P300 (Seen) P300 (Unseen)

Acc (%) F1 (%) Recall (%) AUC (%) Acc (%) F1 (%) Recall (%) AUC (%)
u_dp_x_u_deco 8535+ 1.12 6439+495 6188+410 77.14+435 7947+054 63.67+158 6395+186 70.79 +3.27
u_dp_x_n_deco 85714+ 0.38  67.06 +2.38 64.12 £2.35 79.67 £1.76  80.94 £1.53 64.74+£562 6557 +699 72.64+7.24
u_dp__x_h_u_deco 80.02 £4.40 4844+374 5130+£1.76 52244416 69.43+404 5033+1.63 50.64+136 50.71 241
u_dp_x_h_n_deco 83.11£0.18 4576+042 50.02+0.11 4880+1.49 66.39+624 47.84+284 48.03+267 46.97+3.74
n_dp__x_u_deco 8536 +1.28 6845+3.02 66.09+316 79594208 7884+544 6521+506 66.28+331 73.36+6.13
n_dp__x_n_deco 8550 £0.66 6295+425 60.57+345 7639+383 79.46+072 64.63+254 65.53+349 72.86+3.49

Meandstd is reported separately for Accuracy, F1, Recall, and AUC on seen- and unseen-subject test splits

across four tasks (“dp” = ddpm_variant, “x_h” = x_hat, “deco” = decoder_variant,"“u”

10

=use,“n

€9

= not use).



Table 14: Ablation study of ddpm_variant, encoder_input and decoder_variant
combinations in the MI task

Configuration MI (Seen) MI (Unseen)

Acc (%) F1 (%) Recall (%) AUC (%) Acc (%) F1 (%) Recall (%) AUC (%)
u_dp__x_u_deco 55.854+2.80 54.254+3.15 55851+2.80 82.72+0.86 3924+795 3807786 3924+795 66.70 +7.32
u_dp__x_n_deco 5322+458 5130+£558 53224458 8197+151 40.16+6.18 37.50+449 40.16 +6.18  65.69 & 6.26
u_dp_x_h_u_deco 2520+£086 1631+1.77 2520+086 51244050 26.04+007 22094131 26044007 49.78 +0.32
u_dp_x_h_n_deco 28.12+£099 2352+£3.09 28.12+£099 5246+0.57 26.04+0.28 1957 £1.42  26.04 £0.28  53.04 +£2.04
n_dp__x_u_deco 55.06+£531 52.65+820 55.06+531 8131+504 3649+270 35.02+224 3649+270 62.69+292
n_dp_x_n_deco 5322+444 5050+£552 53224444 81.79+1.09 3854+387 3672+379 3854+387 64.42+425

Mean=std is reported separately for Accuracy, F1, Recall, and AUC on seen- and unseen-subject test splits
across four tasks (“dp” = ddpm_variant, “x_h” = x_hat, “deco” = decoder_variant,“u” = use,“n” = not use).

Table 15: Ablation study of ddpm_variant, encoder_input and decoder_variant
combinations in the imagined speech task

Configuration Imag. Speech (Seen) Imag. Speech (Unseen)

Acc (%) Fl (%) Recall (%) AUC (%) Acc (%) F1 (%) Recall (%) AUC (%)
u_dp__x_u_deco 1555+0.62 9.61 +£1.23 1553 +£0.62  71.24 £ 1.66 11.62+ 129 7.84+1.32 11.62+1.29  57.15+3.18
u_dp__x_n_deco 18.71 £1.43 13.92 £2.57 18.69 £ 146 7281 £0.13 10.98 £ 1.61 8.06 £ 0.55 10.98 £ 1.61 56.99 + 4.34
u_dp_x_h__use_deco 8.85 £0.37 1.72 £ 0.28 8.84 £0.36 5177 £1.23 947+ 1.35 7.09 £ 0.63 947 £1.35 52.19 £+ 2.60
u_dp_x_h_n_deco 8.98 £0.16 2.22 £0.99 8.96 £0.18 4993 +£032 833+275 6.21 £1.83 833 +£275 51.19 £ 3.38
n_dp__x_u_deco 19.22 +2.13 14.48 + 1.41 19.20 + 2.11 74.23 +1.24 13.76 + 1.25 10.59 + 0.42 13.76 £ 1.25  57.67 +£3.22
n_dp_x_n_deco 19.22 £+ 0.20 14.78 + 0.77 19.19 £0.18 73.51 £1.08 11.36 +£1.93 7.95 £2.65 11.36 £1.93 5454 £0.85

Mean-tstd is reported separately for Accuracy, F1, Recall, and AUC on seen- and unseen-subject test splits
across four tasks (“dp” = ddpm_variant, “x_h” = x_hat, “deco” = decoder_variant,"“u”” = use,“n” = not use).
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ss 3.4 Loss combinations ablations

Table 16: Ablation study of loss in the SSVEP task

Configuration SSVEP (Seen) SSVEP (Unseen)
Acc (%) F1 (%) Recall (%) AUC (%) Acc (%) F1 (%) Recall (%) AUC (%)

CE_a0.51b0_g0 8427 +134 8420+139 8427134 9939+0.12 8280598 8245+6.16 82.80+598 98.95+0.79
CE.a0.5b0_gsched 0.2 8427+ 1.65 84.14+1.72 8427+1.65 9939+0.13 81.62+5.61 81.17 £5.81 81.62 £ 5.61 98.87 + 0.81
CE_a0.5bsched 0.05.g0 86.01 £0.86 8599+0.89 86.01+086 99.48+£002 83.12+575 82.68+6.03 83.12+575 98.89+0.72
CE_a0.5bsched 0.05.gsched 0.2  86.40+0.86 86.36+0.92 8640 +0.86 99.51 +0.04 8323 +4.69 82794500 8323+£4.69 99.03+0.64
CE_alb0._g0 8349+ 172 8338+1.79 8349172 9932+0.06 84.83+£491 84.56 £5.01 84.83 £491  99.02+0.73
CE_al b0O_gsched 0.2 8446 £0.78 84.33+0.87 8446+0.78 99.39+0.08 8344553 8293+588 8344+553 98.89+0.82
CE_albsched 0.05_g0 85.16 £0.95 85.14+096 8516+095 99.40+0.06 8440+622 84.14+£636 84.40+622 98944 0.80
CE_al bsched 0.05.gsched 0.2 8508+ 1.53 8495+ 1.66 8508+ 153 99.37+005 8472+6.04 8444+621 8472+6.04 98.90+0.76
MSE_a0.5b0.g0 85394+ 0.68 85184090 8539+0.68 9849+0.10 8558+839 8549 +847 8558+8.39 98.19+1.02
MSE_a0.5b0_gsched 0.2 84.97 £0.62 84.77 £ 0.61 8497 £0.62 9820+0.16 8483+7.03 84.67+726 84.83+£7.03 97.60 % 1.65
MSE_a0.5bsched 0.05_g0 84.50 £ 0.81 84.52 £ 0.81 84.50 £ 0.81 97.55+045 8024+575 79.88+574 8024+£575 96.89+1.73
MSE_a0.5bsched 0.05_gsched 0.2 8508+0.76 8509+0.75 8508+0.76 97.30+0.37 81.09+6.84 80924693 81.09+6.84 96.69+ 1.10
MSE_alb0.-g0 85.66 £0.59 8558 £0.68 85.66+0.59 98.06 +0.11 8526 £7.57 85.00+£7.62 8526+7.57 98.12+1.14
MSE_al b0_gsched 0.2 85704+ 0.67 85.66+0.68 8570+ 0.67 9834+0.12 84.62+844 8426+872 84.62+844 97.70 + 1.60
MSE_al_bsched .05_g0 8621 £0.15 8620+0.11 8621+£0.15 98.08+£027 8344+683 83.18+6.94 8344+6.83 97.07 +2.09

MSE_al bsched 0.05_gsched 0.2 8539+0.15 8537+£0.17 8539+£0.15 98.10+£0.12 8280+6.19 8248+6.34 8280+6.19 9745+ 151

Mean-tstd is reported separately for Accuracy, F1, Recall, and AUC on seen- and unseen-subject test splits
across four tasks (“sched” = scheduler to).

Table 17: Ablation study of loss in the P300 task

Configuration P300 (Seen) P300 (Unseen)
Acc (%) F1 (%) Recall (%) AUC (%) Acc (%) F1 (%) Recall (%) AUC (%)

CE_a0.51b0.g0 8515+ 125 61.34+9.17 6020+639 72.13+£849 77.61 £530 59.52+3.58 59384261 66.68 +3.94
CE_a0.5b0_gsched 0.2 8496 £1.07 61.36+£8.67 60.18+£6.04 7252+840 77.15+£4.27 59834+3.08 60.14+278 6542+ 351
CE_a0.5bsched 0.05.g0 85.36 + 1.01 62.19£7.03 60.36+498 76.10+£536 75.06£299 61.63+148 6422+148 70.90 +2.06
CE_a0.5bsched 0.05.gsched 0.2 8551 +£1.09 6501 +£374 6221+3.11 7848 £432 7646+1.12 63.76 081 66.84 £2.65 73.06 +2.84
CE_alb0_g0 8456 £095 6549 +£2.69 6326+283 77.34+1.00 80.18+0.50 63.07+3.07 63.13+436 71.954+4.05
CE_al b0_gsched 0.2 8391149 6553+£1.16 63.65+192 7512+099 78.19+349 6321+397 6399+3.60 70.67%5.66
CE_al bsched 0.05_g0 8546 £0.75 6628 £2.44 6342+223 7886+241 7922+247 6335+3.07 63.66+295 71.34+4.79
CE_al bsched 0.05_gsched 0.2 8535+ 1.12 6439+£495 61.88+£410 77.14+435 7947+£054 63.67+1.58 6395+1.86 70.79 +3.27
MSE_a0.5b0.g0 8470 £ 1.14 5884 +£9.64 5844+6.15 67.96+9.11 67.08 £13.35 54.56+7.66 57.93+425 60.24 +4.85
MSE_a0.5b0_gsched 0.2 8390 £040 55.75+738 55994434 6758+£8.14 63.50+9.96 52.50+6.04 56.70+3.72 59.72 +4.79
MSE_a0.5bsched 0.05.g0 85.69 +0.65 63414327 60.73+£250 7594+275 74814374 61.87+1.89 6558+444  69.66 + 534
MSE_a0.5bsched 0.05.gsched 0.2 85.67+0.52 6501 +249 62094209 7530+537 78.17+1.62 6336+179 64.83+3.56 68.73+4.26
MSE-alb0-g0 8424 £0.69 58.50+9.22 58314588 6851 +8.11 68.46 +£10.36 5456 +6.82 5633 +540  59.00 + 6.62
MSE_alb0_gsched 0.2 84.68 £029 61.65+134 5945+1.03 71.05+1.04 7224+£285 59.71+3.64 63.04+4.17 67294538
MSE_al bsched 0.05_g0 8520+ 1.15 66.12+£1.40 6329+1.00 75.87+228 7283+2.19 61.17+195 6555+3.36 69.81+3.62
MSE_al bsched 0.05_gsched 0.2 8531+£056 64.17+£1.70 6141+£132 7570+3.09 7435+2.84 61.784+2.66 6557+5.00 69.59 %521

Mean-tstd is reported separately for Accuracy, F1, Recall, and AUC on seen- and unseen-subject test splits
across four tasks (“sched” = scheduler to).
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Table 18: Ablation study of loss in the MI task

Configuration MI (Seen) MI (Unseen)
Acc (%) F1 (%) Recall (%) AUC (%) Acc (%) F1 (%) Recall (%) AUC (%)

CE_a0.5b0.g0 51.84+236 47.19+£3.13 51.84+236 81384242 39.15+£7.00 3798+649 39.15+£7.00 66.57 £ 6.63
CE_a0.5Db0_gsched 0.2 53.87+248 50.13£3.19 5387+248 81444+ 1.65 39.99+623 3921+£571 39.99+623 66.25+6.73
CE_a0.5bsched 0.05.g0 5536 +2.11 5321 +£2.62 5536+211 83.07+154 4080+6.38 3921+599 40.80+6.38 67.29+6.94
CE-a0.5Dbsched 0.05.gsched 0.2 5476 £3.08  52.67+4.43 5476 +£3.08 83.06+1.33 4048 £6.61 3939+628 4048 £6.61  67.68 + 6.98
CE-alb0-g0 5238 4+3.19  48.02+£337 5238 +£3.19 81.50+£2.66 39.15+£4.69 3777 +4.16 39.15+£4.69 6542 +5.19
CE-alb0.gsched 0.2 5144 +3.86 46.19£498 5144 +386 80.63+3.05 39.18+431 37854356 39.18 431 6529 +5.10
CE-albsched 0.05-g0 54.46 £2.59  52.02+£3.63 54.46+259 82654120 40.05+£745 3891+738 40.05+£745 67.01 £695
CE.al bsched 0.05_gsched 0.2 55854+2.80 5425+£3.15 5585+280 8272+0.86 39.24+£795 3807+7.86 39.24+£795 66.70+7.32
MSE_a0.510_g0 53924558 51.22+£861 53.92+558 79.86+4.12 37.33+£298 3485+ 1.05 37.33£298  63.60 +4.09
MSE_a0.510_gsched 0.2 53.62+523 50.63+£783 53.62+523 79.80+£4.09 37.59+£299 34904134 37.59+£299  63.60 +3.91
MSE_a0.5bsched 0.05.90 5774+ 148 5592+£294 5774+148 7998 +241 4089500 4020+4.83 40.89£500 63.96 +3.68
MSE_a0.5bsched 0.05.gsched 0.2 59.67+1.72 5845+270 59.67+1.72 8122105 40.60+4.03 3956+3.52 40.60+4.03 63.57+3.07
MSE_al b0.g0 54.07+5.19 51.81£805 5407 +519 8034+3.07 37.30+£489 36.10+459 37.30+£4.89 62.84 +£547
MSE_al b0_gsched 0.2 5491+502 5224+£749 5491+502 81.03+£3.28 37.33+£436 3621+4.11 3733+£436 63.15+£4.89
MSE_al_bsched 0.05_g0 5779 +1.30 57.15+£1.89 5779+ 130 81.44+2.13 39.32+£339 3831284 3932+339 63.34+357
MSE_al bsched 0.05_gsched 0.2 5923+ 158 5785+3.33 5923+1.58 8216+ 1.11 41.44+6.03 4037 £6.26 41.44+6.03 65.18 +4.76

Meandstd is reported separately for Accuracy, F1, Recall, and AUC on seen- and unseen-subject test splits
across four tasks (“sched” = scheduler to).

Table 19: Ablation study of loss in the imagined speech task

Configuration Imag. Speech (Seen) Imag. Speech (Unseen)
Acc F1 Recall AUC Acc F1 Recall AUC

CE_a0.51b0.g0 17.83 £ 1.38 13.40+254 1780+ 135 70.88 & 1.42 13.26 £0.82 998 & 1.14 13.26 £0.82  57.90 £2.93
CE_a0.5b0_gsched 0.2 19.09+0.75 1508 +0.99 19.07+0.78  72.13+1.37 11.99 £2.87  9.08 & 2.30 1199 +£2.87 59.72 +1.83
CE_a0.5bsched 0.05.g0 18.46 £ 0.68 15.04 £0.64 1843 +0.64 71.98+0.72 11.24 £0.99 854+ 138 11.24 £0.99  56.68 £ 3.58
CE_a0.5bsched 0.05.gsched 0.2 19.60 £+ 1.62 13.61+£1.07 1957 +1.59 73.49+024 9.34+£3.16 583+ 1.34 9.34 +£3.16 56.33 £3.92
CE_alb0_g0 18.08 £1.28 12.39 £ 0.35 18.06 £1.25  72.35+0.89 1149 £196 9.18 £2.13 1149 £196  59.17 £ 1.89
CE_al b0_gsched 0.2 17.95+£0.70  13.52+1.18 17.93 £0.71 73.07£040 11.87£153 8.18£2.56 11.87 £1.53  59.12£240
CE_al bsched 0.05-g0 17.44 £1.70 11.50 £0.76 1742 £172  71.56 £2.03 12.12£223 878 % 1.11 12.12£223 5733 +£3.33
CE_al bsched 0.05_gsched 0.2 1555 +£0.62 9.61 =123 1553 £0.62 7124166 11.62+129 7.84+132 11.62+129 57.15+3.18
MSE_a0.5b0.g0 16.69 + 1.32 11.20 £ 0.62 16.67 £1.35  66.83 £5.71 1199 +£0.47 854+ 1.26 11.99 £0.47 5595+ 1.92
MSE-a0.5b0-gsched 0.2 16.82 + 1.98 11.22 +0.64 1679 £ 1.96  64.87 +4.18 11.87+1.39  7.68 £2.71 11.87 £ 1.39  54.02 +2.17
MSE_a0.5bsched 0.05.g0 17.19 + 0.81 10.68 + 1.75 17.17 £ 0.78  70.09 + 5.01 9.60 + 1.53 5.44 +0.55 9.60 + 1.53 5243 £+ 4.56
MSE-a0.5bsched 0.05.gsched 0.2 17.32 +0.80 12.48 + 1.70 17.33 £ 0.81 61.80 + 7.84 11.62+1.17 885+ 1.36 11.62 +1.17  53.324+0.93
MSE_alb0_g0 16.43 £ 0.98 12.53 £ 0.65 1643 +£0.99 6213 +547 13.51+236 10.05+1.92 1351 £2.36 53.55+2.59
MSE_alb0_gsched 0.2 16.06 £ 2.01 11.90 £ 140 16.10£2.04 6592+£470 13.26+193 9.80+1.77 13.26 £1.93 5453 £1.07
MSE_al bsched 0.05_g0 17.32 £ 1.11 12.89 £ 1.93 17.31 £ 1.11 61.35+449 9974252 6.64 & 1.24 9.97 £2.52 50.25 £ 1.56
MSE_al bsched 0.05_gsched 0.2 17.57 £0.67 13.19 £+ 1.56 17.58 £0.68  61.76 + 4.09 1212 £270  7.66 248 12.12£2.70  48.50 £ 1.67

Mean-+std is reported separately for Accuracy, F1, Recall, and AUC on seen- and unseen-subject test splits
across four tasks (“sched” = scheduler to).
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3.5 Mixup strategies ablations

Table 20: Ablation study of mixup in the SSVEP task

Configuration SSVEP (Seen) SSVEP (Unseen)
(mixup layer/
warmup
epoch/  ran-
dom ratio)

Acc (%) F1 (%) Recall (%) AUC (%) Acc (%) F1 (%) Recall (%) AUC (%)
-1/100/No 86.79 £1.75 86.75+1.83 8679175 99.62+0.02 85.26+6.94 8502+7.05 8526+6.94 99.19 +0.81
-1/100/ Yes 86.75+0.78 86.74 +0.78  86.75+£0.78 99.60 +0.02  85.15+7.46 85.09+7.32 85.15+746 99.16 £ 092
-1/150/No 86.87 £1.77 8686+ 1.81 86.87£1.77 99.554+0.07 8440£7.65 8407+787 8440%+7.65 99.02+1.13
-1/150/ Yes 86.60 £0.42 86.62+044 86.60 £042 99.54+0.07 84.29+7.09 84.08+7.13 84.29+7.09 99.06+ 1.09
0/100/No 86.60 £1.07 86.59+1.08 86.60£1.07 99.46+0.13 8451 +7.68 8414+792 8451+7.68 9899+ 1.12
0/100/ Yes 86.60 £1.12 8656 £1.09 86.60+1.12 9958 £0.04 84.72+648 8454+651 8472+648 99.15+0.92
0/150/No 87.36 £ 134 86.63+0.54 86.64 £0.53 99.46+0.11 83.65+838 83.46+844 83.65+£838 99.00+ 1.11
0/150/ Yes 87.84+0.86 87.89+0.83 87.84+0.86 99.58+0.01 85044794 84.85+8.10 8504+794 99.11 £1.05
1/100/No 8508 £1.62 85.11+1.62 8508+1.62 9934+0.13 84.51+6.85 8435+691 84.51+6.85 99.03+0.97
1/100/ Yes 84.65 £236 84.57+255 84.65+£236 99.40+0.11 82.69+£594 8252+£595 82.69+594 98.98 +093
1/150/No 8547+£0.74 8543+0.82 8547+£0.74 99424007 8333+£699 83.04+7.16 8333+6.99 9895+1.12
17150/ Yes 8516 £0.66 85.09+0.72 8516+0.66 99.42+0.07 83.55+721 8331+745 8355+7.21 99.00+1.16
2/100/No 85.12+ 155 8517152 8512+£155 9936+0.12 84.19+6.59 83.99+6.61 84.19+6.59 99.00+0.95
2/100/ Yes 85.12+£2.06 84.90+259 85124206 99.44+0.15 8440+7.59 8426+7.71 8440+759 99.12+0.79
2/150/No 8547 +£0.74 8543+0.82 8547+£0.74 99.42+0.07 83.33+£6.99 8238+655 83.33+6.99 98.95+1.12
2/150/ Yes 84.89 £091 84.80+0.97 84.89+£091 99.43+0.05 83.97+7.70 83.74+794 8397+7.70 9899+ 1.15
3/100/No 84.77+£2.16 84.72+228 8477£216 9936+0.12 83.01 £599 8284+6.01 83.01 £599 99.03 +097
3/100/ Yes 84.65 £236 84.57+255 84.65+£236 99.40+0.11 82.69+£594 8252+595 82.69+594 98.98 +£0.93
3/150/No 8547+0.74 8543+0.82 8547+£0.74 99.42+0.07 8333+£6.99 83.04+7.16 8333+6.99 9895+1.12
3/150/ Yes 8547+0.74 8543+0.82 85474+0.74 99.42+0.07 83.33+6.99 83.04+7.16 8333+699 9895+ 1.12
47100/ No 8570 £1.50 8570+ 1.61 8570150 99.42+0.13 83.76 £8.14 83.60+8.15 83.76+8.14 98.98 +1.07
47100/ Yes 84.85+253 84844278 84.85+£253 9939+0.10 82.26+6.60 82.14+654 8226+6.60 99.02+0.86
4/150/No 8578 £1.34 8581 +144 85784134 9943 +0.08 83.23+691 8301+678 8323+691 99.02+1.03
47150/ Yes 8555+0.82 8556+0.95 8555+082 99.46+0.11 8333+£6.99 8299+724 83.33+£699 99.08+ 091

Mean-tstd is reported separately for Accuracy, F1, Recall, and AUC on seen- and unseen-subject test splits
across four tasks (mixup layer: -1 = temporal mixup at input, O = weighted average at input, 1/2/3 = weighted
average after first/second/third encoder layer, 4 = weighted average after attention pooling. warmup epoch:
number of epochs to train the generators before training the classifier. random ratio: No = equal possibil-
ity on choosing ddpm or decoder out for temporal mixup/equal weight for weighted average mixup, Yes =
beta/dirichlet distribution with b=0.2 for a random ratio more heavily tilted towards one of the mixup candi-

dates).
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Table 21: Ablation study of mixup in the P300 task

Configuration P300 (Seen) P300 (Unseen)
(mixup layer/
warmup
epoch/  ran-
dom ratio)

Acc (%) F1 (%) Recall (%) AUC (%) Acc (%) F1 (%) Recall (%) AUC (%)
-1/100/No 85.61£052 6730+ 1.54 6442+£202 80.00+139 79.56+443 6519+751 66.10+791 72.72+£9.74
-1/100/ Yes 8558 £0.47 67.89+0.71 64.98+£0.71 7994+ 1.61 79.51+451 6522+757 66.18 797 73.41+£9.22
-1/150/No 8570 £0.28 6638 +0.92 63.30£0.84 7855+ 124 78.05+649 6440+789 65.74+7.33 71.71+£998
-1/150/ Yes 8578 £0.13 6630+051 63.184+0.56 79.05+035 79.10+2.04 6431+£587 6565+7.85 T71.52+£9.12
0/100/No 8570 £0.44  66.60+1.84 63.59+£188 7887190 7825+6.85 6498+843 66.65+8.39 723441036
0/100/ Yes 8554 +£0.19 6638+ 154 6343+£147 79.63+1.54 7511 £528 6341 +6.66 67.46+8.57 73.52+10.37
0/150/No 8578 £ 041 67.00+ 129 63914127 7873+145 78.10+6.48 64.64£828 6621 +824 72.06+10.14
0/150/ Yes 85.66 £025 66.60+0.89 63.55+£0.81 7948+197 7581+£396 6338+633 66.85+8.63 72.89410.04
1/100/No 85.03+£033 62.05+281 59.77+£219 7615+ 121 7027 £3.61 5938395 64.29+4.65 68.67+530
1/100/ Yes 8548 £0.19 6653+ 1.64 63.66+184 7916+ 1.17 66.82+3.51 58.12+1.03 66.45+5.63 7231 +8.49
1/150/No 85.02+091 61.30+542 5935+4.08 74.17+560 7235+3.03 60.51+£3.10 6456+392 69.57 £541
1/150/ Yes 8523 +£099 6438+542 61.93+445 7776+£393 T71.72+241 6098 +339 66.22+4.78 7121 +6.19
2/100/No 84.55+097 5731+776 56.75+483 71.05+1048 70.83+1.12 5846+039 62.09+ 145 6624 +234
2/100/ Yes 84.84 £0.80 61.74+5.07 59.71£3.79 7645+3.50 7220+ 137 6054 +2.63 6491 +4.27 70.24 £546
2/150/No 84.73+£0.75 60.25+4.67 5852+£342 7452+5.66 74.35+0.65 61.03+228 63.97+440 68.81 +£590
2/150/ Yes 84.87£0.79 62.09+556 60.04 £4.15 T7471+579 73.87+£0.18 61.51+221 6520+4.06 70.76 £5.20
3/100/No 84.86 £0.44 61.05+1.52 5893+£1.09 76.08+0.75 70.95+427 6024492 6537+598 69.56+7.12
3/100/ Yes 85.16 £0.17 6507 +£2.10 6240+£2.02 7823+134 71.84+6.59 6204+7.10 67.89+7.38 7322+940
3/150/No 8499 £0.41 62.08+1.94 59.77+£1.62 7695+1.70 72.01 £4.05 6135+541 66.56+6.89 71.09 +8.62
3/150/ Yes 8527 +£045 6282+339 60.39+£283 77.27+1.96 73.99£4.67 6218+596 66.33+7.83 71.19+10.09
417100/ No 8547 +£0.11 6516+2.15 6230+£191 7826+136 72.84+544 6207+567 67.37+7.83 72.55+894
4/100/ Yes 8548 £0.07 65.64+141 6272+£134 7956+034 76.03+0.72 63.23+499 67.16+9.38 7391 +9.71
417150/ No 85.00 £091 6281 +6.22 60.69+474 7511+£629 74.24+288 61.90+3.60 6540+4.55 7128 £596
417150/ Yes 8526 +£059 64.19+3.92 61.60£3.19 77.58+292 7538 +£429 6257+495 65284482 71.59+693

Mean=+std is reported separately for Accuracy, F1, Recall, and AUC on seen- and unseen-subject test splits
across four tasks (mixup layer: -1 = temporal mixup at input, O = weighted average at input, 1/2/3 = weighted
average after first/second/third encoder layer, 4 = weighted average after attention pooling. warmup epoch:
number of epochs to train the generators before training the classifier. random ratio: No = equal possibil-
ity on choosing ddpm or decoder out for temporal mixup/equal weight for weighted average mixup, Yes =
beta/dirichlet distribution with b=0.2 for a random ratio more heavily tilted towards one of the mixup candi-

dates).
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Table 22: Ablation study of mixup in the MI task

Configuration MI (Seen) MI (Unseen)
(mixup layer/
warmup
epoch/  ran-
dom ratio)
Acc (%) F1 (%) Recall (%) AUC (%) Acc (%) F1 (%) Recall (%) AUC (%)

-1/100/No 57.69 £3.27 5570+£459 57.694+3.27 8497119 36784522 3594£562 3678522 6344 £5.17
-1/100/ Yes 5833 +2.10 5658 +£353 58334210 8452+120 3623+£556 3556590 36231556 6344 +£5.01
-1/150/No 58.13+4.14 56.10+£503 58.13+4.14 8532+1.64 35534+3.03 3451+£321 3553+£3.03 62.92+3.83
-1/150/ Yes 5744 +£436 5581 £5.18 57444436 8503+£200 36494574 3568636 3649574 63.62+£523
0/100/No 62.75+6.07 6271590 62.75+6.07 8584+403 36831841 3601852 36831841 63.51+£6.71
0/100/ Yes 62.25+3.33 6232+3.18 62254333 8628 £231 38144856 37.99£8.69 38.14+856 63.64 =584
0/150/No 6344 344 6344 +£336 6344 +344 87204269 3545+6.82 3463+6.56 35454682 62.40+5.07
0/150/ Yes 62.95+594 6297+£595 6295+594 86.71£3.13 3617650 3566694 3617650 63.10£5.78
1/100/No 59.38+£3.80 5923 +£395 59.384+3.80 83.61+£236 36084455 3517£520 3608455 63.93£577
1/100/ Yes 61.56 £3.06 6143304 61.564+3.06 8552181 37.154+7.61 3702784 37.15+7.61 63.38+£6.53
1/150/No 60.37£225 60.50 £229 60374225 84.62+170 36344636 3571682 3634+636 62.81 =485
1/150/ Yes 62.35+4.00 6242+401 62354+4.00 86.41+£223 36.63+551 3644£579 3663551 63.27£5.17
2/100/No 59.13 £ 1.21 5848 +£1.39 59.13+1.21 84.00+£130 3695+534 3640£5.15 3695+534 63.50+5.68
2/100/ Yes 58.58 £2.26  5841+£203 58584226 8391+£218 37824587 37.69+£588 37.82+587 63.69+£522
2/150/No 5774 £1.79  57.12+£1.01 5774+ 179 8361138 3883+7.09 3871733 3883+7.09 64.79+6.40
2/150/ Yes 61.16 2246 61.03+£262 61.164+246 8502+098 36.46+6.26 3653641 3646+626 62.82+£549
3/100/No 59.77+3.53  5926+£393 59.774+3.53 8327+1.17 36864621 3642+£634 3686+621 63.59£6.18
3/100/ Yes 60.07 £1.21  59.72+£0.76  60.07 & 1.21  84.79 £1.44 37884+7.69 37.73£7.67 37.88+7.69 63.69+5.73
3/150/No 59.67£4.03 5930+£429 59.67+4.03 8450+£293 36724388 3670428 36.72+3.88 63.31£3.79
3/150/ Yes 60.81 £3.74  60.61 £3.77 60.81 +3.74 8425+234 3736+5.16 3732+£527 3736+5.16 63.37£507
417100/ No 57.94£228 56.67£050 57944228 84.04 £148 3640+3.79 36.01 £393 36.40+3.79 63.75£3.65
47100/ Yes 5823 £4.14 5797+£377 58234414 84.10+£288 3715517 36.69+£545 3715+5.17 63.87 477
417150/ No 58.33+3.37 5792+£286 58334337 84.05+£206 37964557 37.06£558 37.96+557 64.10 £4.85
417150/ Yes 57.79 £4.99 5675 £450 57.794+4.99 84.08 £349 36.69+6.35 36.61 £6.49 36.69+6.35 63.53£5.17

Mean=+std is reported separately for Accuracy, F1, Recall, and AUC on seen- and unseen-subject test splits
across four tasks (mixup layer: -1 = temporal mixup at input, O = weighted average at input, 1/2/3 = weighted
average after first/second/third encoder layer, 4 = weighted average after attention pooling. warmup epoch:
number of epochs to train the generators before training the classifier. random ratio: No = equal possibil-
ity on choosing ddpm or decoder out for temporal mixup/equal weight for weighted average mixup, Yes =
beta/dirichlet distribution with b=0.2 for a random ratio more heavily tilted towards one of the mixup candi-
dates).
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Table 23: Ablation study of mixup in the Imagined Speech task

Configuration Imagined Speech (Seen) Imagined Speech (Unseen)
(mixup layer/
warmup
epoch/  ran-
dom ratio)

Acc (%) F1 (%) Recall (%) AUC (%) Acc (%) F1 (%) Recall (%) AUC (%)
-1/100/No 1757 £1.17  1224+£326 1755+ 1.16 73.01+091 1212+0.38 7.77 +1.27 12.12 £ 038  55.73 £2.77
-1/100/ Yes 1732+£269 11.18£4.16 17.30+2.69 73.64+1.56 1086+ 143 6.80+0.49 10.86 £1.43  57.63 + 0.34
-1/150/No 18.08 £0.42 1148 +244 18.06+044 73.07+081 11.87+0.79 743 +0.65 11.87+£0.79  56.82 + 1.54
-1/150/ Yes 1846 +1.07 11.88+3.10 1843+1.09 7320+0.72 11.62+1.22 7.19+0.74 11.62£122  56.62 + 1.89
0/100/No 1719+ 062  11.74+£1.58 17.17+0.58  73.14+0.75 1136 £1.00  7.50 £ 0.70 11.36 £ 1.00 5625 £2.15
0/100/ Yes 1947 £0.95 1470 +0.60 1944 +£095 7190+1.82 11.62+143 9.29+0.89 11.62+ 143  53.80 £2.29
0/150/No 1757 +£046 1097 +£1.65 17.55+044 7296+091 11.87+0.79 7.47 £0.66 11.87 £0.79  56.72 + 1.71
0/150/ Yes 1631 +140 1145+058 1629+1.37 7238+1.63 1035+2.09 6.11+1.09 10.35+£2.09 5491 +2.51
1/100/No 18.08 £1.77 13.16 £3.38 18.06 +£1.79 7247 +3.16 11.24+2.52 833 +2.28 1124 £2.52 5549 £+ 1.96
1/100/ Yes 18.08 £0.42 1055+1.10 18.064+ 044 73.19+0.73 1073 +2.74 7.45+0.65 10.73 £2.74 5525 +4.22
1/150/No 17.95 £ 1.71 1377 £3.24 17.93 £ 1.71 72.17 £ 1.62 9.72 £+ 2.66 6.59 +£0.17 9.72 +2.66 54.45 £3.34
1/150/ Yes 17.19 £ 1.11 1051 +£1.05 17.17+1.09 73.00+0.88 11.62+1.22 6.55+1.61 11.62£122 5587 +3.15
2/100/No 17.45 + 041 1291 £1.93  1742+0.38  71.57 +£2.51 1023 +£1.97  6.84+0.55 1023 £197 5516+2.83
2/100/ Yes 1694 £0.98 1157 +0.78 16.92+0.95 7298 +0.88 11.87+143 7.37+2.88 11.87 £ 143 5590 £3.18
2/150/No 1694 +098 11.96+ 146 1692+095 72484147 11.11+122 5914097 I1.11 £122  54.66 + 2.50
2/150/ Yes 1719+ 1.11 1051 £1.05 17.17+1.09  73.00£0.88 11.62+1.22  6.55+ 1.61 11.62+122 5587 £3.15
3/100/No 1745 +0.70 14.12+0.68 1742+0.66 7125+186 9.47 + 1.65 8.07 £ 1.49 9.47 £ 1.65 52.88 £ 1.35
3/100/ Yes 17.07£1.03 1179+ 1.17 17.05+1.00 7338+086 11.49+1.16 6.76+191 1149+ 1.16  55.63 £291
3/150/No 16.06 020 11.54+1.04 16.04+022 7123+1.65 11.11+£079 6.73 £1.63 11.11+£0.79 5375+ 1.70
3/150/ Yes 1644 £126 943 +£292 1641 +1.22 7250+145 11.74+131 530+1.29 11.74 £ 1.31  57.20 £4.91
417100/ No 1656 £ 1.13  1092+036 16.54+1.09 73.15+081 11.49+1.16 6.92+2.16 1149 £1.16  54.95+2.52
4/100/ Yes 17.19 £ 1.11 10.51 £ 1.05 17.17 £ 1.09 73.00 £ 0.88 11.62 £ 1.22 6.55 + 1.61 11.62 £ 1.22 5587 £3.15
417150/ No 1644 +126 11.07+£0.13 1641+122 7159+289 1035+2.09 5.38+1.20 10.354+2.09 54.50 £2.53
47150/ Yes 1719 £ 1.11 1051 +£1.05 17.17+1.09 73.00+0.88 11.62+1.22 6.55+1.61 11.624+1.22 5587 +3.15

Mean=+std is reported separately for Accuracy, F1, Recall, and AUC on seen- and unseen-subject test splits
across four tasks (mixup layer: -1 = temporal mixup at input, O = weighted average at input, 1/2/3 = weighted
average after first/second/third encoder layer, 4 = weighted average after attention pooling. warmup epoch:
number of epochs to train the generators before training the classifier. random ratio: No = equal possibil-
ity on choosing ddpm or decoder out for temporal mixup/equal weight for weighted average mixup, Yes =
beta/dirichlet distribution with b=0.2 for a random ratio more heavily tilted towards one of the mixup candi-

dates).
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4 Complete statistical reporting results

4.1 Methodology

EEG decoding suffers from low statistical power due to extreme inter-subject variability, limited
trial counts, and costly LOSO evaluation Kukhilava et al. [2025], Huang et al. [2023]. In our
runs with three independent seeds, standard tests (Wilcoxon, permutation) often returned p-values
near 1.0, masking reproducible gains, which is an expected outcome in such low-n, high-variance
settings Vialatte and Cichocki [2008], Nakagawa [2004]. We therefore propose a complementary
framework emphasizing effect size estimation and evidence synthesis over binary significance. This
approach quantifies improvement magnitude and consistency across seeds and datasets, retaining
sensitivity to systematic trends even when classical tests fail, in line with best practices for robust
neural decoding Vialatte and Cichocki [2008], Nakagawa [2004].

For each comparison between configurations c; and c2, we compute Cohen’s d and its 95% confi-
dence interval: B _
Tey — Tey
d=———, Clgsy =d=xty/245 - SEa,
Spooled

2

SE; = 1t n2 + d .
n1Ng 2(ny + ng9)
A win is established through hierarchical evidence assessment based on cross-seed consistency and
effect magnitude. For configurations with complete cross-seed agreement (i.e., all seeds exhibit con-
sistent directional differences), evidence strength is defined as follows: (1) strong evidence requires
both a large effect size (|d| > 0.5) and a meaningful relative improvement of at least 2%; (2) moder-
ate evidence requires either a large effect size (|d| > 0.5) or a relative improvement of at least 2%;
(3) weak evidence requires a medium effect size (|d| > 0.3); (4) minimal evidence requires a small
effect size (|[d| > 0.2). For configurations exhibiting majority cross-seed agreement (i.e., at least
2 out of 3 seeds show consistent direction), all evidence categories are downgraded by one level.
Configuration c; is considered to exhibit superior performance over c; if any evidence category is
satisfied.

where the standard error is

To summarize model comparisons, we construct a win-loss matrix W where W;; = 1 if config-
uration ¢ shows evidence of superiority over configuration j. The win rate of configuration c; is

computed as
> Wij

> (Wi + Wyi)

This matrix supports a global ranking across all configurations.

WinRate; =

As a complementary analysis, we compute posterior probabilities P(left), P(rope), and P(right)
using the baycomp framework with ROPE threshold p = 0.01. Configuration ¢; is considered to
have Bayesian evidence of superiority if P(right) > 0.85.

4.2 Results
4.2.1 Practical evidence assessments
4.2.2 Bayesian evidence assessment

Due to page limitations, only SSVEP task results are shown.

4.2.3 Wilcoxon signed rank tests and permutation tests

Due to minimal statistical significance after correction, only one complete analytical framework
applied to SSVEP ablation results is presented as a demonstrative example, constrained by page
limitations
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Table 24: Practical evidence assessment of decoder input ablations in the SSVEP task

Config Seen Unseen
Wins Losses Total Rate Win List Loss List Evidence Wins Losses Total Rate Win List Loss List Evidence
skips
X + X_hat X + skips -
: i Minimal:2
x_hat + skips 6 0 6 100 Lk — : 4 2 6 06s7 Xrrhateskps ;"l‘yj‘“‘ Strong:1
7+ x_hat Moderate: 1 7+ x_hat ‘Weak:1
z only
skips
X + skips .
X + X_hat \l\;[k?ik.? 2 K X + X_hat
X +x_hat + skips 7 0 7 1.00 7+ skips — oderate: 2 3 5 040 X *skips x-hat +skips  Moderate:2
Z+x Strong:1 Z+X 2 onl
Minimal:1 Y
z+x_hat !
zonly
X + x_hat
skips X +x_hat +
X + x_hat Minimal:2 skips
x + skips 5 1 6 0833 2+ skips Loxhat a2 0 6 6 000 — xhat + skips  —
Z4+x P Moderate:1 2+ skips
z+ X hat 2+ x-hat
z only
x + skips skips
ot kine skips X + x_hat + Weak:1 . X + x_hat Moderate:2
z + skips 2 3 5 0.40 rrx skips Minimal:1 3 2 5 0.60  x + skips zonly Weak:1
x_hat + skips zHx
skips
X+ skips xskips | wkips Moderate:3
skips X +xhat + Moderate: 1 SN Strong
X + X_hat 2 3 5 0.40 rrx skips Weak: 1 7 0 7 1.00 vx‘halkf skips Minimal:1
x-hat + skips s Weak:1
_hat
Ay
X + skips R
X + x_hat + X + X_hat + skips \S,:,m?f;
zonly 1 2 30333 skips skips Moderate:1 7 0 7 100 xhat+skips — Minival:1
x-hat + skips 2+ skips mma
Z4x Moderate:1
A z + x_hat
Seci o
z + x_hat 1 3 4 025  skips . Weak:1 1 3 4 025  x+skips X hat + skips  Minimal:1
skips zonly
x_hat + skips
X + skips X + x_hat
X + x_hat X + x_hat +
L X+ X_hat + . skips
zZ+X 1 5 6 0.167  skips skips ‘Weak:1 0 5 5 000 — x_hat + skips
x_hat + skips z + skips
2+ skips zonly
X + skips
X + x_hat
x + x_hat +
skips X + x_hat
skips 0 8 8 0.00 — X_hat + skips ~ — 0 3 3 0.00 — 2z + skips —
2+ skips zonly
Z+X
z+ x_hat
2 only

Each configuration’s wins, losses, total comparisons, and win rate are reported, along with the corresponding
lists of winning and losing opponents and an evidence summary.

Table 25: Practical evidence assessment of classifier type ablations in the SSVEP task

Config Seen Unseen
Wins LossesTotal Rate Win List Loss List Evidence | Wins LossesTotal Rate Win List Loss List Evidence
cegnet_classifier_x 6 0 6 100 cegnetclassifier_decoderout — Strong:6 5 1 6 083 sifier_decoder_out fe_classifier_z Strong:5
classifier_x_hat fier_x_hat
ifier_decoder_out fe_classifier_decoder_out

er_x fier_x

er_x_hat fier_x_hat
fe_classifier_z 5 1 6 08 fier_decoder_out eegnet_classifier_x Strong:5 6 0 6 100 er_decoder_out — Strong:6
fier_x_hat fier_x
ifier_decoder_out cegnet_classifier—x_hat
er__x fi
er_x_hat
cegnet_classifier_decoderout 4 2 6 067 classifier_x_hat cegnet_classifier_x Strong:4 4 2 6 067 cegnet classifier_x Strong:3
er_decoder-out  feclassifier—z fe_classifier—z Weak:1

fe_classifier_decoder_out 3 3 6 050

r__decoder_out Strong:3 3 3 6 050
X

eegnet_classi
cegnet_classifier
fe_classifierz
cegnet_classifier_decoder_out Moderate:1

r_decoder_out Strong:3
x

ier_decoder_out Strong:1 15 6 017

cegnet_classifier_x

fe_classifier_decoder_out
ssifi

eegnet_classifier_x_hat 1 4 5 02

ifier_decoder_out

er_z ssifier_x
fe_classifier_z
fe_classifier_x I 4 5 020 feclassifier_xhat ifier_decoder_out Strong:1 2 4 6 033 eegnetclassifier_x hat cegnet_cla
sifier_x fe_classifier_x_hat egnet_classifier_x Strong:1
er_decoder_out ifier_decoder_out
fe_classifier_z i
fe_classifier—x_hat 0 6 6 000 — cegnet.cl 0 6 6 000 — cegnet_classifier_decoder_out —
cegnet.cl eegnet_classifier_x
cegnet_classifierx_hat cegnet_classifier_x_hat
fe_classifier_decoder_out fe_classifier__decoder_out
fe_classifier_x _classifi
fe_classifierz fe_classifier_z

Each configuration’s wins, losses, total comparisons, and win rate are reported, along with the corresponding
lists of winning and losing opponents and an evidence summary.
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Table 26: Practical evidence assessment of architecture ablations in the SSVEP task

Config Seen Unseen
s LossesTotal Rate Win List Loss List Evidence | Wins LossesTotal Rate Win List Loss List Evidence
no_ddpm_x_no_decoder 5 0 5 100 noddpm_x_usedecoder — Strong:4 4 0 4 100 useddpm_x_nodecoder — Strong:3
use_ddpm_x_no_decoder Minimal:1 use_ddpm_x_use_decoder Moderate:
use_ddpm__x_use_decoder use_ddpm_x_hat_no_decoder
use_ddpm__x_hat_no_decoder use_ddpm__x_hat_use_decoder
use_ddpm__x_hat_use_decoder
noddpm_x_usedecoder 4 1 5 080 useddpm_x_nodecoder  noddpm_x_no_decoder  Strong:4 30 3 100 useddpm_x_nodecoder — Strong:2
use_ddpm__x_use_decoder use_ddpm_x_hat_no_decoder Minimal:1
use_ddpm__x_hat_no_decoder use_ddpm_x_hat_use_decoder
use_ddpm__x_hat_use_decoder
use_ddpm__x_no_decoder 32 5 060 useddpm_x_usedecoder no.ddpm_x_nodecoder  Strong:2 23 5 040 useddpm_x hat_no_decoder no.ddpm_x_nodecoder  Strong:2
use_ddpm__x hat_no_decoder no_ddpm_x_use_decoder  Minimal:1 use_ddpm__x_hat_use_decoder no_ddpm__x_use_decoder
use_ddpm__x_hat_use_decoder use_ddpm_x_use_decoder
useddpm_x_use.decoder 2 3 5 040 use.ddpm_x_hat_no_decoder no_ddpm_x_no_decoder  Strong:2 3 1 4 075 useddpm_x_nodecoder  noddpm_x_no.decoder  Strong:2
use_ddpm__x_hat_use_decoder no_ddpm_x_use_decoder use_ddpm__x_hat_no_decoder Moderate: 1
use_ddpm_x_no_decoder _ddpm_x_hat_use_decoder
use_ddpm_x_hat_no.decoder 1 4 5 020 use.ddpm_x_hat_use_decoder no_ddpm_x_no_decoder  Weak:1 0 5 5 000 — noddpm_x_no_decoder  —

no-ddpm_x_use_decoder no_ddpm__x_use_decoder

use_ddpm_x_use_decoder
use_ddpm_x_hat_use_decoder

use_ddpm_x_hat_use_decoder 0 5 5 000 no_ddpm_x_no_decoder  — I 4 5 020 useddpm_xhat_no_decoder no_ddpm_x_no.decoder  Weak:l
no-ddpm_x_use_decoder no_ddpm__x_use_decoder
use-ddpm_x__no_decoder use_ddpm_—x—no-decoder
use_ddpm_x_use_decoder use_ddpm_x__use_decoder

use_ddpm_x_hat_no_decoder

Each configuration’s wins, losses, total comparisons, and win rate are reported, along with the corresponding
lists of winning and losing opponents and an evidence summary.
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Table 27: Practical evidence assessment of mixup ablations in the SSVEP task

Config Seen Unseen
Wins LossesTotal Rate Win List Loss List Evidence | Wins LossesTotal Rate Win List Loss List Evidence
layer-1_randNo 8 0 8 1.00 layerl_randNo, — Strong:5, 8 0 8 1.00 layerl_randNo, — Strong:5,
layer]_randYes, Moder- layer]_randYes, Moder-
layer2_randNo, ate:2, layer2_randNo, ate:2,
layer2_randYes, Weak:1 layer2_randYes, Weak:1
layer3_randNo, layer3_randNo,
layer3_randYes, layer3_randYes,
layer4_randNo, layer4_randNo,
layer4_randYes layer4_randYes
layer-1_randYes 9 0 9 1.00  layer0_randNo, — Moderate:3 9 0 9 1.00 layer0_randNo, — Moderate:3,
layer1_randNo, Strong:3, layer1_randNo, :
layer]_randYes, Weak:2, layer]_randYes, 12,
layer2_randNo, Minimal: 1 layer2_randNo, Minimal: 1
layer2_randYes, layer2_randYes,
layer3_randNo, layer3_randNo,
layer3_randYes, layer3_randYes,
layer4_randNo, layer4_randNo,
layer4_randYes layer4_randYes
layer0_randYes 8 0 8 1.00 layerl_randNo, — Moderate:4, 8 0 8 1.00 layerl_randNo, —_ Moderate:4,
layer]_randYes, : layer]_randYes, Weak:2,
layer2_randNo, Minimal:2 layer2_randNo, Minimal:2
layer2_randYes, layer2_randYes,
layer3_randNo, layer3_randNo,
layer3_randYes, layer3_randYes,
layer4_randNo, layer4_randNo,
layer4_randYes layer4_randYes
layer0_randNo 8 1 9 0.89 layerl_randNo, layer-1_randYes Moderate:3. 8 1 9 0.89 layerl_randNo, layer-1_randYes Moderate:3,
layer]_randYes, layer]_randYes, Strong:
layer2_randNo, Weak:2 layer2_randNo, Weak:2
layer2_randYes, layer2_randYes,
layer3_randNo, layer3_randNo,
layer3_randYes, layer3_randYes,
layer4_randNo, layer4_randNo,
layer4_randYes layer4_randYes
layer4_randNo 7 4 11 0.64 layerl_randNo, layer-1_randNo, Weak:7 7 4 11 0.64 layerl_randNo, layer-1_randNo, Weak:7
layer]_randYes, layer-1_randYes, layer]_randYes, layer-1_randYes,
layer2_randNo, layer0_randNo, layer2_randNo, layer0_randNo,
layer2_randYes, layer0_randYes layer2_randYes, layer0_randYes
layer3_randNo, layer3_randNo,
layer3_randYes, layer3_randYes,
layer4_randYes layer4_randYes
layer2_randYes 3 5 8 0.38 layerl_randYes, layer-1_randNo, Weak:3 3 5 8 0.38 layerl_randYes, layer-1_randNo, Weak:3
layer3_randNo, layer-1_randYes, layer3_randNo, layer-1_randYes,
layer3_randYes layer0_randNo, layer3_randYes layer0_randNo,
layer0_randYes, layer0_randYes,
layer4_randNo layer4_randNo
layerl_randYes 0 6 6 0.00 — layer-1_randNo, — 0 6 6 000 — layer-1_randNo, —
layer-1_randYes, layer-1_randYes,
layer0_randNo, layer0_randNo,
layer0_randYes, layer0_randYes,
layer2_randYes, layer2_randYes,
layer4_randNo layer4_randNo
layerl_randNo 0 5 5 000 — layer-1_randNo, — 0 5 5 0.00 — layer-1_randNo, —
layer-1_randYes, layer-1_randYes,
layer0_randNo, layer0_randNo,
layer0_randYes, layer0_randYes,
layer4_randNo layer4_randNo
layer2_randNo 0 5 5 000 — layer-1_randNo, — 0 5 5 000 — layer-1_randNo, —
layer-1_randYes, layer-1_randYes,
layer0_randNo, layer0_randNo,
layer0_randYes, layer0_randYes,
layer4_randNo layer4_randNo
layer3_randNo 0 6 6 0.00 — layer-1_randNo, — 0 6 6 0.00 — layer-1_randNo, —
layer-1_randYes, layer-1_randYes,
layer0_randNo, layer0_randNo,
layer0_randYes, layer0_randYes,
layer2_randYes, layer2_randYes,
layer4_randNo layer4_randNo
layer3_randYes 0 6 6 0.00 — layer-1_randNo, — 0 6 6 0.00 — layer-1_randNo, —
layer-1_randYes, layer-1_randYes,
layer0_randNo, layer0_randNo,
layer0_randYes, layer0_randYes,
layer2_randYes, layer2_randYes,
layer4_randNo layer4_randNo
layer4_randYes 0 5 5 0.00 — layer-1_randNo, — 0 5 5 0.00 — layer-1_randNo, —

layer-1_randYes,
layer0_randNo,
layer0_randYes,
layer4_randNo

layer-1_randYes,
layer0_randNo,
layer0_randYes,
layer4_randNo

Each row shows win/loss stats and qualitative evidence for seen and unseen subject comparisons.
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Table 28: Practical evidence assessment of loss ablations in the SSVEP task (Part 1 of 2)

Config Seen Unseen
Wins Losses Total Rate Win List Loss List Evidence ~ Wins Losses Total Rate Win List Loss List Evidence
CE.a0.5bschedulerld 0 14 1.00 CE_a0.5.b0_g0, — Swong:5, 3 6 9 033 CEa0.5b0gscheduler to CE.al_b0g0,
o h(Lg<chcduIcr Mod- 0.2,MSE-20. r Eal to
0.05_gscheduler to 0.05.g0,  0.05.g0.CE_al bscheduler
100. to oni gﬂCE al _b0_g0, 2 MSE_20.5 to roto
CE.al_b0_gscheduler  to Minimal:1 10 0.05_gscheduler to 0.2 0.2,MSE 0.5 b0_g0,
0.2,CE.al bscheduler 1o MSE_a0.5_b0_gscheduler
0.05_g0,CE_al_bscheduler to 0.2.MSE_al_b0_g0,
to 0.05_gscheduler to Strong:1
0.2,MSE _a0.5 b0_g0,
MSE_a0.5_b0_gscheduler to
0.2,MSE_a0.5 bscheduler
to 0.05_g0,
MSE _a0.5 bscheduler
o 005 gscheduler to
0.2,MSE-al_b0_g0,
MSE_al_b0_gscheduler
to 0.2 MSE al bscheduler
10 0.05_gscheduler to 0.2
MSE_al bschedulerl3 0 13 1.00 CE_a0.5.b0_g0, — Moderate:6, 4 7 11 036 CE-a0.5b0_g0, CE_al_b0_g0,
100,050 CE_20.5_b0_gscheduler Weak:4, CE_a0.5_b0. CE.al
to 0.2,CE-al b0_g0, Strong:3 m 0.2.MSE_20.5 bscheduler 0.05_g0, (,E,nlJJsuheduler
CE.al b0_gscheduler  to 05.g0, to  0.05.gscheduler to
0.2,CE_al_bscheduler  to MSEAU Sjscheduler b 0,
0.05_g0,CE_al_bscheduler 10 0.05_gscheduler to 0.2
o 0.05gscheduler to 0.2 Msmu)o@
0.2.MSE-20.5_b0_g0, c to
MSE_a0.5_b0_gscheduler to
0.2.MSE-20.5_bscheduler
to 0.05_20,
MSE_a0.5_bscheduler
o 0.05gscheduler to
0.2.MSE-al b0_g0,
MSE_al_b0_gscheduler
to  0.2MSE.al_bscheduler
10 0.05_gscheduler to 0.2
CE_a0.5_bscheduler13 1 14 093 CE.0.5b0g0, CEa0.5bscheduler  to Weak:s, 5 8 13038 CE.0.5.b0-g0, CE_al_b0_g0, Strong:2,
10 0.05 g CE-20.5_b0_gscheduler 0.05_gscheduler to 0.2 Mod- CE_a0.5_b0. CE_al_b0. r to Mini-
to 0.2,CE-al b0_g0, erate:4, m 0.2.MSE_20.5 bscheduler 02,CE_al bscheduler  to  mal:1,
CE.al b0_gscheduler  to Strong:3, 05.g0, 0.05.g0,CE-al bscheduler ~ Mod-
0.2,CE_al_bscheduler  to Minimal: 1 MSEAO Sjscheduler o 0. US,gsuheduler to erate:l,
0.05_g0,CE_al_bscheduler to 0.0: eduler to 0.2, 0.2,MSE-a0.5b0_g0, Weak:1
o 0.05gscheduler  to MSE _al_bscheduler to  MSE_a0.5_b0_gscheduler
0.2.MSE-20.5_b0_g0, 0.05_gscheduler to 0.2 to .2, MSE_al b0_g0,
MSE _a0.5_b0_gscheduler to MSE _al b0_gscheduler to
0.2.MSE-20.5_bscheduler 02
o 520,
MSE_a0.5_bscheduler
o 0.05gscheduler to
0.2.MSE-al b0_g0,
MSE_al_b0_gscheduler
to  0.2MSE.al_bscheduler
10 0.05_gscheduler to 0.2
MSEalb0g0 11 3 14079 CE.a0.5b0g0, CE_a0.5_bscheduler Moderate:4, 12 0 12 100 CE-a0.5b0_g0, — Strong:6,
CE_20.5_b0_gscheduler to 0.05.g0,  Weak: CE_a0.5b0_gscheduler  to Mod-_
to 0.2.CE-al b0_g0, CE.a0.5bscheduler  to  Mini- UvZ,CEAU.S,bschedu]er erate:3,
CE.al b0_gscheduler  to  0.05_gscheduler to 02, mal2, to 0.05.g0, Weak:2,
02,CE_al bscheduler  to  MSE.al_bscheduler ~ to  Strong:1 CEAU 5_bscheduler to Minimal:1
0.05.g0,CE_al_bscheduler  0.05_g0 0.0: eduler to 02,
o 0.05gscheduler to cul,huscheamer 0
0.2.MSE-20.5_b0_g0, 0.2,CE.al bscheduler
MSE_10.5_b0_gscheduler to 0.05_20,
0 2.MSE-20.5_bscheduler gscheduler to
0.05_20, 0.2, MSFJO 5_bscheduler
MSEJIO 5_bscheduler to 0.05_g0,
to 0.05_gscheduler to 0.2, MSE_a0.5_bscheduler
MSE._al bscheduler  to to 0.05_gscheduler to 0.2,
0.05_gscheduler to 0.2 MSE al b0_gscheduler ~ to
0.2.MSE_al_bscheduler
to 0.05_g0,
MSE_al_bscheduler  to
0.05_gscheduler to 0.2
MSE al b0_gscheddler 3 12 0.75 CE.a0.5b0.¢0, CE_a0.5_bscheduler Moderate:4, 8 2 10 080 CE-a0.50_g0, MSE_a0.560_g0, Moderate:3,
1002 CE_20.5_b0_gscheduler to 0.05.g0, Weak:2, CE_a0.5.b0_gscheduler to MSE_al_b0_g0 Mini-
o 0.2,CE_al b0_g0, CE_a0.5_bscheduler to  Mini- 0.2,CE_a0.5_bscheduler mal:2,
CE.al b0_gscheduler  to  0.05_gscheduler to 0.2, mal2, to 0.05.g0, Strong:2,
0.2,CE_al_bscheduler MSE_al_bscheduler to  Strong:1 CE_al_b0_gscheduler o feak: 1
0520, 0.05_g0 0.2.MSE_20.5_bscheduler
MSE_10.5_b0_gscheduler to to 0.05_20,
0.2.MSE-20.5_bscheduler MSE_a0.5_bscheduler
o 0.05-20, o 0.05gscheduler to
MSE_a0.5_bscheduler 0.2.MSE-al_bscheduler
to 0.05_gscheduler to 0.2, to 0.05-g0,
MSE._al bscheduler  to MSE_al_bscheduler  to
0.05_gscheduler to 0.2 0.05_gscheduler to 0.2
MSEa05b0g0 6 4 10 060 CE.a0.5b0_g0, CE_a0.5_bscheduler Weakd, 11 0 11 100 CE-a0.5b0.g0, — Moderate:7,
CE-20.5_b0_gscheduler 1050, Moder- CE_a0.5b0_gscheduler  to Strong:2,
to 02.CEa U}O@O CE.40.5 bscheduler ate:2 UvZ,CEJJ[).S,bschedu]er Mini-
CE_al _b0. to 005 to to 0.05_g0, mal:1
0 2 MSE_a0. Sbscheduler 0.2.MSE_al _b0_g0, CEJU S bscheduler to Weak:1
050, MSE.al bscheduler  to duler to 02,
Msuo S,hsuheduler 0.05.0 cul _b0_gscheduler  to
10 0.05_gscheduler to 0.2 0.2,CE.al bscheduler
o .05_20,
MSE_a0.5_bscheduler
to 0.05_g0,
MSE_a0.5_bscheduler
to 0.05_gscheduler to 0.2,
MSE_al b0_gscheduler  to
0.2,MSE_al bscheduler
to 0.05_g0,
MSE al bscheduler  to
0.05_gscheduler to 0.2
MSE.al bscheduler? 5 12 058 CEa0.5b0g0, CE_0.5 bscheduler Weak:d, 3 9 12 025 CEa0.5b0 to CEa05 to Strong:2,
to CE_a0.5_b0_gscheduler to 0.05.0, Mini- 0.2.MSE_0.5_bscheduler  0.05_g0.CE_al_b0_g0, Moder-
0.05_gscheduler to 02,CE.al b0_g0, CE_20.5 bscheduler mal:2, to 0.05.g0, CE.alb0gscheduler  to ate:l
1002 CE_al b0_gschedulerto 02, to  0.05_gscheduler  to  Moder- MSE a0.5_bscheduler 02CE.al bcheduler 1o
MSE_a0.5 b0_gscheduler to  0.2,MSE _al b0_g0, ate:l to s t 0.05.g0,CE_a
0.2,MSE_a0.5 bscheduler MSE_al_b0_gscheduler to  0.05gscheduler to
to 0050, to 0.2MSE-al_bscheduler 0.2,MSE_20.5 b0_g0,
MSE_a0.5_bscheduler 10 0.05_g0 MSE_a0.5_b0_gscheduler
10 0.05_gscheduler to 0.2 to SE_al_b0_g0,
MSFJI _b0_gscheduler  to
CE-al_bscheduler 5 4 9 0.56  CE-a0.5_b0_g0, CE-a0.5_bscheduler Moderate:2, 9 0 9 1.00  CE-a0.5-b0_g0, — Strong:5,
0 CE_a0.5_b0_gscheduler g0, Weak:2, CE_a0.5.b0_gscheduler  to Weak:2,
0.05_gscheduler to 0.2,CE-al b0_g0, Minimal:1 0.2,CE20.5 bscheduler Mod-
1002 CE.al_b0_gscheduler  to to to 0.05_g0, erate:1,
0.2MSE_a0.5_bscheduler to 0.2, MSE-al_b0_g0, CE_a0.5_bscheduler to Minimal:1
0.05_g0 MSE.al _bscheduler o 0.05_gscheduler to 02,
0.05.0 CE_al_b0_gscheduler to 0.2,
MSE_a0.5_bscheduler
to 0.05_g0,
MSE_a0.5_bscheduler
to  0.05_gscheduler to
0.2,MSE_al bscheduler
to 0.05_g0,
MSE _al_bscheduler to
0.05_gscheduler to 0.2
CE_al_bscheduler 5 S 10 050 CE_a0.5b0_g0, CE_a0.5 bscheduler Moderate:4, 9 3 12 075 CE.a0.5b0_g0, MSE _a0.5_b0_g0, Moderate:3,
100.05.g0 CE_a0.5_b0_gscheduler to 0.05.0,  Minimal:1 CE_a0.5b0_gscheduler to MSE_a0.5_b0_gscheduler to  Strong:3,
o 0.2,CE-al_b0_g0, CE-a0.5-bscheduler 0.2,CE-a0.5_bscheduler 0.2,MSE-al_b0_g0 ‘Weak:3

CE_al b0_gscheduler to
0.2,MSE_a0.5_bscheduler to

0.05_gscheduler ~ to

to

0.2,MSE_al_b0_g0,

MSE_al _b0_gscheduler

to  0.2.MSE_al_bscheduler
10 0,050
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to 0.05¢0,
CE.a0.5bscheduler  to
0.05_gscheduler ~ to

CE_al b0_gscheduler 0 0.2,
MSE_20.5 bscheduler

to 0.05¢0,
MSE_20.5_bscheduler

o 0.05gscheduler  to
0.2,MSE_al_bscheduler

to 0.05¢0,
MSE_al bscheduler  to
0.05_gscheduler to 0.2




Table 29: Practical evidence assessment of loss ablations in the SSVEP task (Part 2 of 2)

Config Seen Unseen
Wins LossesTotal Rate Win List Loss List Evidence  Wins Losses Total Rate Win List Loss List Evidence
MSE.0.5bschedulsr 7 12 042 CE.a0.5.b0_g0. CE_10.5_bscheduler Weaki3, 1 13 14 007 MSEa05bscheduler to CE-a0.5b0g0, Minimal:1
o CE_20.5_b0_gscheduler o 00520, Minimal:2 00520 CE-a0.5bscheduler
0.05_gscheduler © 02.CE.al b0_g0, CE_a0.5_bscheduler m 0.05_g0.
0. CE_al b0. o o 005 © CE-a0.5 bscheduler
0.2.MSE_a0.5_bscheduler to 0.2 MSE_a0.5_b0_g0. m 0.05_gscheduler
520 MSE_al_b0_g0, to 0.2.CE_al b0_g0,
MSE_al_b0_gscheduler o CE_al_b0_gscheduler  to
0.2MSE_al bscheduler 0.2.CE.al bscheduler  to
o 0.05_g0, 0.05_20.CE_al bscheduler
MSE.al bscheduler o o 0.05gscheduler  to
0.05_gscheduler t0 0.2 0.2.MSE_0.5_b0_g0,
MSE_a0.5_b0_gscheduler
0 02MSE.al_b0.g0,
MSE_al b0_gscheduler  to
0.2.MSEal_bscheduler
t 0.05_g0.
MSE.al bscheduler  to
0.05_gscheduler to 0.2
MSE_20.5.b0_gscheduler 6 10 040 CE_a0.5.b0_g0, CE_a0.5 _bscheduler Minimal2, 10 1 11 091 CE-a0.5b0-g0, MSE_al_b0_g0 Strong:s,
©00.2 CE_al b0_g0, 0050, Weak:2 CE_a0.5_b0_gscheduler  to Mod-
CE_al b0 o CE405 0.2,CE_20.5_bscheduler erate:2,
0.2, MSE.0.5bscheduler to  0.05_gscheduler to t© 0.05.80, Mini-
10 0.05_g0 02, MSE_al b0_g0, CE_a0.5 bscheduler  to :
MSE_al_b0_gscheduler 0.05_gscheduler  to 0.2,
to 0.2, MSE_al_bscheduler CE_al_b0_gscheduler  to
t 0.05_20, 0.2.CE_al bscheduler
MSE.al bscheduler  to to 0.05.g0,
0.05_gscheduler t0 0.2 MSE_a0.5_bscheduler
to 0.05.g0,
MSE 0.5 bscheduler
o 005gscheduler  to
0.2,MSE-al bscheduler
to 0.05.g0,
MSE.al_bscheduler  to
0.05_gscheduler to 0.2
CE.a0.5b0-gscheddler 10 11 0.09 CE-al b0_g0 CE_a0.5 _bscheduler Weakil 1 13 14 007 MSEa05bscheduler to CE-a0.5b0g0, Moderate: 1
002 © 0.05_g0, 00520 CE_-a0.5_bscheduler
CE_a0.5 bscheduler  to to 00520,
0.05_gscheduler o 0.2, CE_a0.5_bscheduler
CE_al_bscheduler t [ 0.05_gscheduler
0.05_20.CE_al_bscheduler t 0.2.CE_al_b0_g0,
o 005gscheduler  to CE.al b0_gscheduler  to
0.2MSE_a0.5_b0_g0. 0.2.CE_al_bscheduler  to
MSE._a0.5_bscheduler 0.05_g0.CE al bscheduler
o 0.05_gscheduler o 0.05gscheduler  to
o 0.2.MSEal b0_g0, 0.2.MSE_10.5.b0_g0.
MSE_al_b0_gscheduler to MSE_10.5_b0_gscheduler
0.2.MSE_al_bscheduler o 02MSE.alb0_g0,
to 0.05g0, MSE_al_b0_gscheduler  to
MSE.al bscheduler  to 0.2.MSE_al_bscheduler
0.05_gscheduler to 0.2 o 00520,
MSE_al bscheduler  to
0.05_gscheduler to 0.2
CE.05b0g0 1 11 12 008 CE.alb0g0 CE_20.5_bscheduler Moderate:l 3 10 13 023 CE.a05.b0 gscheduler to CE.a0.5_bscheduler  to  Moderate:2,
to 0.0520, 0.2MSE_20.5_bscheduler  0.05_g0,CE_al_b0_g0, Strong:1
CE_a0.5 bscheduler  to t© 0.05.0, CE.al b0_gscheduler o
005_gscheduler o 0.2, MSE 0.5 2,CE_al bs, ©
CE_al_bscheduler t 10 0.05_gscheduler t0 0.2 0.05_g0,CE_al_bscheduler
0.05_0.CEal_bscheduler o 0.05.gscheduler  to
o 005gscheduler  to 0.2.MSE_0.5_b0_g0,
0.2MSE_a0.5_b0_g0. MSE_20.5_b0_gscheduler
MSE a0.5 b0_gscheduler to 0 2, MSE_al_b0_g0,
0.2.MSE_10.5_bscheduler MSE_al b0_gscheduler  to
o 005gscheduler  to 0.2,MSE_al_bscheduler to
0.2.MSE_al_b0_g0, 0.05.g0
MSE_al_b0_gscheduler  to
0.2.MSE_al bscheduler
to 0.05.g0,
MSE_al bscheduler  to
0.05_gscheduler (o 0.2
CE_al b0_gscheduldr 11 12 008 CE.al b0_g0 CE_10.5_bscheduler Weakil 6 7 13 046 CE.a0.5.b0_g0, CE.al_b0_g0, Moderate:2.
0.2 to 0.05.0, CE_a0.5.b0. CE.al o Strong:2,
CE_a0.5 bscheduler  to 0.2.CE_20.5_bscheduler 0.05.¢0.CE_al bscheduler  Mini-
0.05_gscheduler  to 0.2, to 0.05.¢0, to 0.05gscheduler to mal:l,
CE_al_bscheduler t MSE_a0.5_bscheduler 0.2.MSE_a0.5_b0_g0, Weak:1
0.05_20.CE_al_bscheduler to 0.05.¢0, MSE_20.5.b0_gscheduler
o 005gscheduler  to MSE_a0.5_bscheduler o 02MSEalb0_g0,
0.2MSE_a0.5_b0_g0. to 0.05_gscheduler to 0.2, MSE.al b0_gscheduler  to
MSE _a0.5 _b0_gscheduler to MSE.al bscheduler ~ to 0.2
0.2.MSE_10.5_bscheduler 0.05_gscheduler to 0.2
o 005gscheduler  to
0.2.MSE_al_b0_g0,
MSE_al b0_gscheduler  to
0.2.MSE_al bscheduler
to 0.05.g0,
MSE_al bscheduler  to
0.05_gscheduler to 0.2
MSE_a0.5 bschedulér 11 12 008 CEal b0_g0 CE_10.5_bscheduler Weakil 0 15 IS 000 — CE_20.5_60_g0, —
100.05_g0 to 0.0520, CE_a0.5_b0_gscheduler (o
CE_a0.5 bscheduler  to 0.2.CE_20.5 bscheduler
0.05_gscheduler  to 0.2, to 00520,
CE_al_bscheduler 0 CE_a0.5_bscheduler
0.05_0.CE_al_bscheduler o 0.05_gscheduler
o 005gscheduler  to t 0.2,CE_al_b0_g0,
0.2MSE_a0.5_b0_g0. CE.al b0_gscheduler  to
MSE a0.5 b0_gscheduler to 0.2,CE.al bscheduler ~ to
0.2.MSE_10.5_bscheduler 0.05_g0.CE a1 bscheduler
o 0.05gscheduler  to o 0.05gscheduler  to
0.2.MSE_al_b0_g0, 0.2.MSE_10.5_b0_g0,
MSE_al b0_gscheduler  to MSE_20.5_b0-gscheduler to
0.2.MSE_al bscheduler 0.2.MSE_20.5_bscheduler
to 0.05.g0, o 0.05.gscheduler (o
MSE_al bscheduler  to 0.2.MSE_al_b0_g0.
0.05_gscheduler to 0.2 MSE_al_b0_gscheduler ~ to
0.2.MSE_al_bscheduler
t 00520,
MSE._al bscheduler  to
0.05_gscheduler to 0.2
CE.alb 0 15 15 000 — CE_20.5.b0_g0. — 9 0 9 100 CEa05b0g0. — Strong:6.
CE_10.5_b0_gscheduler ~ to CE_a0.5_b0_gscheduler  to Mod-
0.2.CE_10.5_bscheduler 0.2.CE_20.5_bscheduler erate:2,
0.05.g0, 0.05.g0, Weak:I

to

CE_a0.5 bscheduler  to
0.05_gscheduler  to 0.2,
CE_al_b0_gscheduler  to
0.2.CE_al_bscheduler  to
0.05_20.CE_al_bscheduler
o 0.05.gscheduler to
0.2MSE_a0.5_b0_g0.
MSE_a0.5.b0_gscheduler to
0.2MSE_10.5_bscheduler
to 0.05_g0,
MSE_0.5_bscheduler

to 0.05_gscheduler
t 0.2MSE_al_b0_g0,
MSE_al_b0_gscheduler  to
0.2MSE_al bscheduler

0 0.05_g0,
MSE_al bscheduler  to
0.05_gscheduler (0 0.2

o

CE.a0.5bscheduler  to
0.05_gscheduler to 0.2,
CE_al _b0_gscheduler to 0.2,
MSE_20.5_bschedulet

to 0.05
MSE-a0.5_bscheduler
o 0.05gscheduler  to
0.2,MSE_al_bscheduler

g0,

t© 0.05.g0,
MSE.al bscheduler  to
0.05_gscheduler to 0.2

Each row shows win/loss stats and qualitative evidence for seen and unseen subject comparisons.
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Table 30: Practical evidence assessment of decoder input ablations in the P300 task

Config Seen Unseen
Wins Losses Total Rate Win List Loss List Evidence ~ Wins Losses Total Rate Win List Loss List Evidence
X + skips 4 0 4 1.00  skips —_ Moderate:2 1 3 4 0.25  skips x-hat + skips Weak:1
X + x_hat + skips Weak:1 z+ x_hat
Z+X Minimal: 1 z only
zonly
z + x_hat 5 0 5 1.00  skips — Minimal:3 3 1 4 0.75  skips xhat + skips Weak:2
X + x_hat Moderate:2 X + skips Moderate: 1
x + X_hat + skips X + x_hat
Z+X
zonly
X_hat + skips 2 0 2 1.00  skips — Weak:1 8 0 8 1.00  skips — Strong:5
X + x_hat + skips Moderate:1 X + skips Moderate:2
X + x_hat Weak:1
X + X_hat + skips
z + skips
Z+X
z + x_hat
zonly
z + skips 3 0 3 1.00  skips — Minimal:2 1 1 2 0.50  skips x-hat + skips Strong:1
X + x_hat + skips Moderate: 1
Z+x
X + x_hat 3 1 4 0.75  skips z + x_hat Minimal:2 1 3 4 0.25  skips x_hat + skips Moderate:1
x + x_hat + skips Moderate: 1 z + x_hat
Z+X z only
z only 2 2 4 0.50  skips X + skips Minimal:1 3 1 4 0.75  skips x_hat + skips Moderate:2
x +x_hat + skips  z+ x_hat Moderate: 1 X + skips eak: 1
X + x_hat
Z+X 1 4 5 0.20  skips X + skips Moderate:1 1 1 2 0.50  skips x_hat + skips Strong:1
X + x_hat
z + skips
7+ x_hat
X + X_hat + skips 1 6 7 0.143  skips X + skips Minimal:1 1 1 2 0.50  skips x_hat + skips Weak:1
X + x_hat
x_hat + skips
z + skips
7+ x_hat
z only
skips 0 8 8 000 — X + skips — 0 8 8 000 — X + skips —
X + x_hat x + x_hat

X + X_hat + skips
x_hat + skips

z + skips

Z+X

z + x_hat

z only

X + x_hat + skips
x_hat + skips

z + skips

z+X

z + x_hat

z only

Each configuration’s wins, losses, total comparisons, and win rate are reported, along with the corresponding
lists of winning and losing opponents and an evidence summary.

Table 31: Practical evidence assessment of classifier tpye ablations in the P300 task

Config Seen Unseen
Wins Losses Total Rate Win List Loss List Evidence | Wins LossesTotal Rate Win List Loss List Evidence
cegnet_classifier_x 6 0 6 100 cegnetclassifier_decoderout — Strong:6 6 0 6 100 cegnetclassifier_decoderout — Strong:6
eegnet_classifier_x_hat eegnet_classifier_x_hat
ifier_decoder_out ssifier_decoder_out
fier_x
fierx-hat
fe_classifier_z
fe_classifier_z 4 15 080 eegnet_classifier_x Strong:3 0 5 5 000 — eegnet classifier_decoder_out —
Weak:1 i
fe_classifier__decoder_out
fe_classifier—x
fe_classifier_x_hat
fe_classifier_decoder_out 4 1 5 080 ecegnetclassifier_decoder-out eegnetclassifier_x Strong:3 5 1 6 083 eegnet classifier_x Strong:2
fier_x_hat Moderate: | Weak:2
er_x Moderate: 1
er_x-hat
cegnet_classifier_decoderout 3 3 6 050 eegnetclassifier_x_hat eegnet_classifier_x Weak:2 2 2 4 050 _classifier_x Strong:2
ifier_x _decoderout  Strong:1 ifier_decoder_out
c_classifier.
feclassifier—x I 4 5 020 eegnetclassifier—x-hat er_decoder_out Strong:1 2 2 4 050 eegnetclassifier—x hat cegnet classifier_x Strong:2
g er_x fe_classifier_z fe_classifier__decoder_out
fe_classifier_decoder_out
fe_classifier_z
fe_classifier_x_hat I 4 5 020 ecegnetclassifier_x_hat cegnet.cl _decoder_out Strong:1 2 2 4 050 cegnetclassifier_x hat cegnet classifier_x Strong:2
cegnet_cl X feclassifier—z fe_classifier—decoder_out
fe_classifier_decoder_out
fe_classifier_z
cegnet_classifier_x_hat 0 6 6 000 — eegnet_classifier_decoder_out — 0 5 5 000 — cegnet_classifier_decoder_out —

cegnet_classifier_x
fe_classifier_decoder_out
fe_classifier_x
fe_classifierx_hat
feclassifier_z

cegnet classifier_x
fe_classifier_decoder_out
fe_classifier_x
fe_classifier_x_hat

Each configuration’s wins,

lists of winning and losing opponents and an evidence summary.
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Table 32: Practical evidence assessment of architecture ablations in the P300 task

Config Seen Unseen
Wins LossesTotal Rate Win List Loss List Evidence | Wins LossesTotal Rate Win List Loss List Evidence
no_ddpm_x_no_decoder 2 0 2 100 useddpm_xhat_no_decoder — Strong:2 2 1 0.67 use_ddpm_x_hat_no_decoder use_ddpm_x_no_decoder  Strong:2
use_ddpm__x_hat_use_decoder use_ddpm__x_hat_use_decoder
no.ddpm_x_use_decoder 20 2 100 useddpm_x-hat_no_decoder — Strong:2 21 067  use-ddpm_x_hat_no_decoder use.ddpm_x_no_decoder  Strong:2
use_ddpm__x_hat_use_decoder use_ddpm__x_hat_use_decoder
use_ddpm__x_no_decoder 30 3 100 useddpm_x_usedecoder — Strong:2 50 100 noddpm_x_no.decoder  — Moderate:2
use_ddpm__x hat_no_decoder Minimal:1 no_ddpm_x__use_decoder Strong:2
use_ddpm__x_hat_use_decoder use_ddpm__x_use_decoder Weak:1
use_ddpm_x_hat_no_decoder
use_ddpm__x_hat_use_decoder
useddpm_x_use.decoder 2 1 3 0.67 use.ddpm_x_hat_no_decoder use.ddpm_x_no_decoder  Strong:2 21 067  use_ddpm_x_hat_no_decoder use.ddpm_x_no_decoder  Strong:2
use_ddpm__x hat__use_decoder use_ddpm_x_hat_use_decoder
use_ddpm_x_hat_no_decoder 1 4 5 020 use.ddpm_x hat_use_decoder no_ddpm_x_no_decoder ~ Moderate:l | 0 5 000 — no_ddpm_x_no_decoder  —
no_ddpm_x__use_decoder no_ddpm_x__use_decoder
use_ddpm_x_no_decoder use_ddpm_x_no_decoder
use_ddpm_x__use_decoder use_ddpm_x_use_decoder
use_ddpm_x hat_use_decoder
use_ddpm_x_hat_use.decoder 0 5 5 000 — no_ddpm_x_no_decoder  — 14 020 use_ddpm_x_hat_no_decoder no_ddpm_x_no_decoder  Moderate:1

no_ddpm_x__use_decoder
use_ddpm_x_no_decoder
use_ddpm_x_use_decoder
use_ddpm_x_hat_no_decoder

no_ddpm_x__use_decoder
use_ddpm_x_no_decoder
use_ddpm_x__use_decoder

Each configuration’s wins, losses, total comparisons, and win rate are reported, along with the corresponding
lists of winning and losing opponents and an evidence summary.

Table 33: Practical evidence assessment of mixup ablations in the P300 task (Part 1 of 2)

Config Seen Unseen
Wins LossesTotal Rate Win List Loss List Evidence | Wins LossesTotal Rate Win List Loss List Evidence
layer-1_randNo 6 0 6 1.00 layerl_randNo, — Moderate:4, | 11 0 11 100 layer-1randYes, — Strong:9,
layer] _randYes, Mini- layer0_randNo, Minimal:2
layer2_randNo, mal:1, layer(_randYes,
layer2 randYes, Weak:1 layer1_randNo,
layer3_randNo, layer]_randYes,
layer3_randYes layer2_randNo,
layer2_randYes,
layer3_randNo,
layer3_randYes,
layer4_randNo,
layer4_randYes
layer-1_randYes 5 0 5 1.00 layerl_randNo, — Moderate:3, 10 1 11 091 layer0_randNo, layer-1_randNo Strong:9,
layer2_randNo, ‘Weak:2 layer0_randYes, Minimal:1
layer2_randYes, layer1_randNo,
layer3_randNo, layerl_randYes,
layer3_randYes layer2_randNo,
layer2_randYes,
layer3_randNo,
layer3_randYes,
layer4_randNo,
layer4_rand Yes
layer0_randNo 9 0 9 1.00 layerO_randYes, — ‘Weak:8, 9 2 11 0.82 layerO_randYes, layer-1_randNo, Strong:6,
layerl_randNo, Minimal:1 layer1_randNo, layer-1_randYes Moder-
layerl randYes, layer]_randYes, ate:2,
layer2 randNo, layer2_randNo, Weak:1
layer2_randYes, layer2_randYes,
layer3_randNo, layer3_randNo,
layer3_randYes, layer3_randYes,
layer4_randNo, layer4_randNo,
layer4 randYes layer4_rand Yes
layer0_randYes 6 1 7 0.86 layerl_randNo, layer0_randNo Weak:5, 7 3 10 0.70 layerl_randNo, layer-1_randNo, Strong:4,
layer2_randNo, Minimal: 1 layer]_randYes, layer-1_randYes, Moder-
layer2 randYes, layer2_randNo, layer0_randNo ate:3
layer3_randNo, layer2_randYes,
layer3_randYes, layer3_randNo,
layer4 randYes layer3_randYes,
layer4_randNo
layer4_randNo 5 1 6 0.83 layerl_randNo, layer0_randNo ‘Weak:5 4 5 9 0.44  layerl_randNo, layer-1_randNo, Moderate:3,
layer2_randNo, layer]_randYes, layer-1_randYes, Weak:1
layer2 _randYes, layer2_randNo, layer0_randNo,
layer3_randNo, layer3_randNo layer0_randYes,
layer3_randYes layer4_randYes
layer]_randYes 5 2 7 0.71 layerl_randNo, layer-1_randNo, Moderate:5 0 11 11000 — layer-1_randNo, —
layer2_randNo, layer0_randNo layer-1_randYes,
layer2_randYes, layer0_randNo,
layer3_randNo, layer0_randYes,
layer3_randYes layer1_randNo,
layer2_randNo,
layer2_randYes,
layer3_randNo,
layer3_randYes,
layer4_randNo,
layer4_randYes

Each row shows win/loss stats and qualitative evidence for seen and unseen subject comparisons.
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Table 34: Practical evidence assessment of mixup ablations in the P300 task (Part 2 of 2)

Config Seen Unseen
Wins Losses Total Rate Win List Loss List Evidence | Wins LossesTotal Rate Win List Loss List Evidence
layer4_randYes 5 2 7 0.71 layerl_randNo, layer0_randNo, Moderate:3, 7 3 10 0.70 layerl_randNo, layer-1_randNo, Strong:5,
layer2 randNo, layer0_rand Yes ‘Weak:2 layer]_randYes, layer-1_randYes, Moder-
layer2_randYes, layer2_randNo, layer0_randNo ate:2
layer3_randNo, layer2_randYes,
layer3_randYes layer3_randNo,
layer3_randYes,
layer4_randNo
layer3_randYes 4 7 11 0.36 layerl randNo, layer-1_randNo, Weak:3, 1 5 6 0.17 layerl_randYes layer-1_randNo, Weak:1
layer2_randNo, layer-1_randYes, Minimal:1 layer-1_randYes,
layer2 randYes, layer0_randNo, layer0_randNo,
layer3_randNo layer0_randYes, layer0_randYes,
layer]_randYes, layer4_randYes
layer4_randNo,
layer4_randYes
layer]_randNo 3 8 11 027 layer2_randNo, layer-1_randNo, ‘Weak:2, 1 8 9 0.11 layerl_randYes layer-1_randNo, Moderate:1
layer2 randYes, layer-1_randYes, Minimal: 1 layer-1_randYes,
layer3_randNo layer0_randNo, layer0_randNo,
layer0_randYes, layer0_randYes,
layer]_randYes, layer2_randYes,
layer3_randYes, layer3_randNo,
layer4_randNo, layer4_randNo,
layer4_rand Yes layer4_randYes
layer2_randYes 1 9 10 0.10 layer2 randNo layer-1_randNo, Weak:1 4 5 9 0.44  layerl_randNo, layer-1_randNo, Moderate:1,
layer-1_randYes, layer]_randYes, layer-1_randYes, Strong:1,
layer0_randNo, layer2_randNo, layer0_randNo, Weak:1,
layer0_randYes, layer3_randNo layer0_randYes, Minimal:1
layer]_randNo, layer4_randYes
layer]_randYes,
layer3_randYes,
layer4_randNo,
layer4_rand Yes
layer3_randNo 1 9 10 0.10 layer2 randNo layer-1_randNo, Minimal:1 2 7 9 0.22  layerl_randNo, layer-1_randNo, Weak:1,
layer-1_randYes, layer]_randYes layer-1_randYes, Moder-
layer0_randNo, layer0_randNo, ate:1
layer0_randYes, layer0_randYes,
layer]_randNo, layer2_randYes,
layerl_randYes, layer4_randNo,
layer3_randYes, layer4_randYes
layer4_randNo,
layer4_randYes
layer2_randNo 0 11 11 000 — layer-1_randNo, — 1 7 8 0.13  layerl randYes layer-1_randNo, Strong:1
layer-1_randYes, layer-1_randYes,
layer0_randNo, layer0_randNo,
layerO_randYes, layer0_randYes,
layer] _randNo, layer2_rand Yes,
layerl_randYes, layer4_randNo,
layer2_randYes, layer4_randYes
layer3_randNo,
layer3_randYes,
layer4_randNo,
layer4_randYes

Each row shows win/loss stats and qualitative evidence for seen and unseen subject comparisons.
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Table 35: Practical evidence assessment of decoder input ablations in the MI task

Config Seen Unseen
Wins LossesTotal Rate Win List Loss List Evidence | Wins LossesTotal Rate Win List Loss List Evidence
x_hat + skips 2 4 0.333 x + x_hat + skipsx + skips Weak:2 5 0 5 1.00  skips — Strong:5
z + skips Z+X x + skips Moderate:2
z + X_hat X + x_hat Weak:1
z only X + x_hat + skips
z + skips
Z+X
z + x_hat
z only
X + X_hat + 1 6 0.143 z + skips X + skips Minimal:1 2 5 7 0.286 skips X + skips Weak: 1
skips X + x-hat z + skips X + x_hat Moderate:1
x_hat + skips x_hat + skips
Z+X Z+X
z + X_hat z + X_hat
z only
X + skips 3 2 0.60 x +x_hat + skipsz + x Weak:2 5 0 5 1.00 skips — Strong:2
x_hat + skips ~ z only Moderate:1 X + x_hat + skips Weak: 1
7 + skips 7 + skips Minimal:1
z + X_hat Moderate:1
z only
z + skips 0 8 0.00 — skips — 0 7 7 000 — X + skips —
X + skips X + x_hat
X + x_hat x + x_hat + skips
X + x_hat + skips X_hat + skips
x_hat + skips Z+X
Z+X z + X_hat
z + x_hat z only
z only
X + X_hat 3 3 0.50  skips Z+X Weak:2 4 0 4 1.00  skips — Strong:2
X + X_hat + skips z + x_hat Strong:1 x + x_hat + skips Weak: 1
7 + skips z only 7 + skips Moderate: 1
z only
z only 7 1 0.875 skips Z+X Strong:4 2 4 6 0.333 skips X + skips Moderate:2
X + skips Weak:3 z + skips X + x_hat
X + x_hat x_hat + skips
X + X_hat + skips Z+X
x_hat + skips
Z + skips
z + X_hat
z + x_hat 5 2 0.714 skips Z+X Strong:3 3 2 5 0.60  skips x + skips Strong:2
X + x_hat z only Weak:2 X + x_hat + skips x_hat + skips ~ Weak:1
X + X_hat + skips z + skips
x_hat + skips
z + skips
Z+X 8 0 1.00  skips — Strong:5 4 0 4 1.00  skips — Weak:2
X + skips Moderate:3 X + x_hat + skips Strong:2
X + x_hat z + skips
X + x-hat + skips z only
x_hat + skips
Z + skips
z + x_hat
z only
skips 1 4 0.20  z + skips X + x_hat Strong:1 0 7 7 0.00 — X + skips —
Z+X X + x_hat
z + x_hat X + x_hat + skips
z only x_hat + skips
Z+X
7+ x_hat
z only

Each configuration’s wins, losses, total comparisons, and win rate are reported, along with the corresponding
lists of winning and losing opponents and an evidence summary.
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Table 36: Practical evidence assessment of classifier type ablations in the MI task

Config Seen Unseen
Wins Losses Total Rate Win List Loss List Evidence | Wins LossesTotal Rate Win List t Evidence
cegnet_classifier_x 6 0 6 100 cegnetclassifier—decoderout — Strong:6 6 0 6 100 cegnetclassifier—decoderout — Strong:6
lassifier_x_hat cegnet_classifier_x_hat
fier__decoder_out fe_classifier_decoder_out
fier_x i fier_x
fe_classifier_x_hat fe_classifier_x_hat
fe_classifier_z cclassifier_z
fe_classifier_z 5 1 6 08 fier_decoder_out eegnet_classifier_x Strong:5 5 1 6 083 ecegnetclassifier_decoder_out ecgnetclassifier_x Strong:5
fier_x_hat cegnet_classifier_x_hat
sifier__decoder_out i fier_decoder_out
fier_x fe_classifier_x
= fe_classifierx_hat
cegnet_classifier_decoderout 4 2 6 067 cegnet_classifier_x Strong:3 4 2 6 067 cegnet classifier_x Strong:
fe_classifier_z Moderate: fe_classifier_z Moderate: 1
fe_classifier_x_hat
ficlassifierdecoder_out 33 6 050 ecegnetclassifier—x-hat cegnet_classifier_decoder_out Strong:3 33 6 050 eegnetclassifierxhat cegnet_classifier_decoder_out Strong:3
cegnet_classifier_x fe_classifier_x cegnet classifier_x
Tz fe_classifier_x_hat fe_classifier_z
fe_classifier_x 2 4 6 03 ifier_decoder_out Strong:2 2 4 6 03 eegnet_classifier_decoder_out Strong:2
lassifier_x fe_classifier_x_hat cegnet_classifier_x
fe_classifier—decoder_out fe_classifier—decoder_out
fe_classifier_z fe_classifier_z
cegnet_classifier_x_hat I 5 6 017 feclassifierx.hat ssifier__decoder_out Strong:1 15 6 017 feclassifierxhat cegnet_classifier_decoder_out Strong:1
ssifier_x eegnet_classifier_x
fe_classifier__decoder_out
rx fe_classifier—x
fe_classifier_z fe_classifier_z
fe_classifier_x_hat 0 6 6 000 — eegnet_classifier_decoder_out — 0 6 6 000 — sifier_decoder_out —
eegnet_classifier_x fier_x

cegnet_classifier_x_hat
fe_classifier_decoder_out

ssifier_x
fe_classifier_z.

cegnet_classifier_x_hat
fe_classifier—decoder_out
fe_classifier_x
fe_classifier_z

Each configuration’s wins,

lists of winning and losing opponents and an evidence summary.

Table 37: Practical evidence assessment of decoder input ablations in the MI task

losses, total comparisons, and win rate are reported, along with the corresponding

Config Seen Unseen
Wins LossesTotal Rate Win List Loss List Evidence | Wins LossesTotal Rate Win List Loss List Evidence
noddpm_x_usedecoder 4 0 4 100 noddpm_x_nodecoder  — Strong:3 2 3 5 040 useddpm_x_hat_no_decoder no_ddpm_x_no_decoder  Strong:2
use_ddpm_x_no_decoder Moderate:1 use_ddpm__x_hat_use_decoder use_ddpm_x_no_decoder
use_ddpm__x_hat_no_decoder use_ddpm_x_use_decoder
use_ddpm__x_hat_use_decoder
useddpm_x_use.decoder 4 0 4 100 noddpm_x_no.decoder  — Strong:4 3 1 4 075 noddpm_x_usedecoder  use.ddpm_x_no.decoder  Strong:2
se_ddpm__x _no_decoder use_ddpm__x_hat_no_decoder Weak:1
use_ddpm__x_hat_no_decoder use_ddpm_x_hat_use_decoder
use_ddpm__x_hat__use_decoder
no_ddpm_x_no_decoder 22 4 050 useddpm_xhat_no_decoder no.ddpm_x_usedecoder  Strong:2 3 1 4 075 noddpm_x_usedecoder  use.ddpm_x_no.decoder  Strong:3
use_ddpm__x _hat__use_decoder use_ddpm_x_use_decoder use_ddpm_x_hat_no_decoder
use_ddpm_x_hat_use_decoder
use_ddpm__x_no_decoder 2 2 4 050 useddpm_xhat_no_decoder no.ddpm_x_usedecoder  Strong:2 5 0 5 100 noddpm_x_nodecoder  — Strong:3
use-ddpm__x _hat__use_decoder use_ddpm_x_use_decoder no_ddpm_x__use_decoder Weak:1
use_ddpm_x_use_decoder Moderate: 1
use_ddpm_x_hat_no_decoder
use_ddpm_x_hat_use_decoder
use_ddpm_x_hat_nodecoder 1 4 5 020 usc.ddpm_x-hat_use_decoder no_ddpm_x_no_decoder  Strong:1 0 4 4 000 — no_ddpm_x_no_decoder  —
no_ddpm_x_use_decoder no_ddpm_x__use_decoder
use_ddpm_x_no_decoder use_ddpm_x_no_decoder
use_ddpm_x__use_decoder use_ddpm_x__use_decoder
use_ddpm_x_hat_use_decoder 0 5 5 000 — no_ddpm_x_no_decoder  — 0 4 4 000 — noddpm_x_no_decoder  —

no_ddpm_x__use_decoder
use-ddpm_x_no_decoder
use_ddpm_x_use_decoder
use_ddpm_x_hat_no_decoder

no_ddpm_x__use_decoder
use-ddpm_x—no_decoder
use_ddpm_x__use_decoder

Each configuration’s wins,

losses, total comparisons, and win rate are reported, along with the corresponding
lists of winning and losing opponents and an evidence summary.
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Table 38: Practical evidence assessment of mixup ablations in the MI task

Config Seen Unseen
Wins Losses Total Rate Win List Loss List Evidence | Wins LossesTotal Rate Win List Loss List Evidence
layer0_randYes 10 0 10 1.00 layer-1_randNo, — Strong:7, 9 0 9 1.00 layer-1_randNo, — Weak:6,
layer-1_randYes, Moder- layer-1_randYes, Moder-
layer1_randNo, ate:2, layer0_randNo, ate:2,
layer]_randYes, Minimal:1 layer1_randNo, Strong:1
layer2_randNo, layer]_randYes,
layer2_randYes, layer2_randNo,
layer3_randNo, layer3_randNo,
layer3_randYes, layer4_randNo,
layer4_randNo, layer4_rand Yes
layer4_randYes
layer0_randNo 9 0 9 100 layer-1_randNo, — Moderate:6, 1 3 4 025 layerlrandNo layer0_randYes, Weak:1
layer-1_randYes, Strong:3 layer2_randYes,
layerl_randNo, layer3_randYes
layer2_randNo,
layer2_randYes,
layer3_randNo,
layer3_randYes,
layer4_randNo,
layer4_randYes
layer]_randYes 9 1 10 0.90 layer-1_randNo, layer0_randYes Strong:6, 3 3 6 0.50 layer-1_randYes, layer0_randYes, Weak:3
layer-1_randYes, Moder- layerl_randNo, layer2_randYes,
layerl_randNo, ate:3 layer4_randNo layer3_randYes
layer2_randNo,
layer2_randYes,
layer3_randNo,
layer3_randYes,
layer4_randNo,
layer4_randYes
layer3_randYes 6 3 9 0.67 layer-1_randNo, layer0_randNo, Moderate:3, 8 0 8 1.00 layer-1_randNo, — Weak:4,
layer-1_randYes, layer0_randYes, Strong:2, layer-1_randYes, Moder-
layer2_randNo, layer] randYes Weak: 1 layer0_randNo, ate:4
layer2_randYes, layer]_randNo,
layer4_randNo, layer]_randYes,
layer4_randYes layer2_randNo,
layer3_randNo,
layer4_randNo
layer3_randNo 5 3 8 0.63  layer-1_randNo, layer0_randNo, Weak:3. 2 3 5 0.40 layer-1_randYes, layer0_randYes, Minimal: 1,
layer-1_randYes, layer0_randYes, Moder- layer]_randNo layer2_randYes, Weak:1
layer2_randYes, layerl randYes ate:2 layer3_randYes
layer4_randNo,
layer4_rand Yes
layerl_randNo 4 3 7 0.57 layer-1_randNo, layer0_randNo, Moderate:2, 0 9 9 0.00 — layer-1_randNo, —
layer2_randYes, layer0_randYes, Weak:1, layer0_randNo,
layer4_randNo, layerl_randYes Minimal:1 layer0_randYes,
layer4_rand Yes layer]_randYes,
layer2_randNo,
layer2_randYes,
layer3_randNo,
layer3_randYes,
layer4_randYes
layer2_randNo 3 4 7 043 layer-1_randNo, layer0_randNo, Weak:1, 3 3 6 050 layer-1_randNo, layer0_randYes, Moderate:2,
layer2_randYes, layer0_randYes, Mini- layer-1_randYes, layer2_randYes, Minimal:1
layer4_randNo layer] _randYes, mal:1, layer]_randNo layer3_randYes
layer3_randYes Moder-
ate:1
layer-1_randYes 1 5 6 0.17  layer-1_randNo layer0_randNo, Weak:1 0 8 8 0.00 — layer-1_randNo, —
layer0_randYes, layer0_randYes,
layerl_randYes, layerl_randYes,
layer3_randNo, layer2_randNo,
layer3_randYes layer2_randYes,
layer3_randNo,
layer3_randYes,
layer4_randYes
layer2_randYes 1 7 8 0.13  layer4_randNo layer0_randNo, Weak:1 8 0 8 1.00 layer-1_randNo, — Weak:4,
layer0_randYes, layer-1_randYes, Strong:2,
layer1_randNo, layer0_randNo, Moder-
layer]_randYes, layer1_randNo, ate:1,
layer2_randNo, layer]_randYes, Minimal:1
layer3_randNo, layer2_randNo,
layer3_randYes layer3_randNo,
layer4_randYes
layer-1_randNo 0 8 8 0.00 — layer-1_randYes, — 2 4 6 0.33 layer-1_randYes, layer0_randYes, Weak:1,
layer0_randNo, layerl_randNo layer2_randNo, Moder-
layer0_randYes, layer2_ randYes, ate:1
layer]_randNo, layer3_randYes
layer] _randYes,
layer2_randNo,
layer3_randNo,
layer3_randYes
layer4_randNo 0 8 8 0.00 — layer0_randNo, — 0 3 3 0.00 — layer0_randYes, —
layer0_randYes, layerl_randYes,
layer1_randNo, layer3_randYes
layer]_randYes,
layer2_randNo,
layer2_randYes,
layer3_randNo,
layer3_randYes
layer4_randYes 0 6 6 0.00 — layer0_randNo, — 2 2 4 0.50 layer-1_randYes, layer0_randYes, Weak:2
layer0_randYes, layer]_randNo layer2_randYes
layer1_randNo,
layer]_randYes,
layer3_randNo,
layer3_randYes

Each row shows win/loss stats and qualitative evidence for seen and unseen subject comparisons.
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Table 39: Practical evidence assessment of decoder input ablations in the imagined speech task

Config Seen Unseen
Wins LossesTotal Rate Win List Loss List Evidence | Wins LossesTotal Rate Win List Loss List Evidence
X + X_hat 5 0 5 1.00 skips — Moderate:3 1 7 8 0.125 z + skips skips Weak: 1
x + skips Strong:1 x + skips
7 + skips Weak:1 X + x_hat + skips
Z+X x_hat + skips
z only Z+X
z + X_hat
z only
Z+X 5 1 6 0.833 x + skips X + x_hat Weak:4 4 0 4 1.00  skips — ‘Weak:2
x + X_hat + skips Strong:1 X + x_hat + skips Strong:2
x_hat + skips z + skips
z + x_hat z only
z only
z + skips 4 1 5 0.800 x+ skips X + x-hat Weak:2 0 7 7 0.000 — skips —
X + X_hat + skips Moderate:2 X + skips
x_hat + skips X + x_hat
z only X + x_hat + skips
x_hat + skips
Z+X
z + X_hat
z only
skips 3 1 4 0.750 x + skips X + x_hat Weak:2 3 5 8 0.375 x +x_hat X + skips ‘Weak:3
x + x_hat + skips Moderate:1 z + skips x + x_hat + skips
z only zZ+X x_hat + skips
z + X_hat
z only
z + X_hat 3 1 4 0.750 x + x_hat + skipsz + x Weak:2 8 0 8 1.00  skips — Weak:4
x_hat + skips Strong:1 X + skips Moderate:3
z only X + x_hat Strong:1
X + x_hat + skips
x_hat + skips
z + skips
Z+X
z only
x_hat + skips 1 3 4 0.250 zonly z + skips Strong:1 6 1 7 0.857 skips z + x_hat ‘Weak:3
Z+X x + skips Moderate:2
z + x_hat X + X_hat Strong: 1
z + skips
Z+X
z only
X + skips 1 4 5 0.200 zonly skips Moderate:1 3 3 6 0.500 skips X + x_hat + skips Weak:1
X + x_hat X + x_hat x_hat + skips  Strong:1
z + skips z + skips z + x_hat Moderate: 1
Z+X
X + X_hat + 1 4 5 0.200 z only skips Moderate:1 6 1 7 0.857 skips z + x_hat ‘Weak:3
skips z + skips X + skips Moderate:2
Z+X X + x_hat Strong:1
z + x_hat z + skips
Z+X
z only
z only 0 8 8 000 — skips — 4 3 7 0.571 skips X + x_hat + skips Weak:3
x + skips X + x_hat x_hat + skips ~ Moderate: 1
X + x_hat z + skips z + x_hat
X + X_hat + skips zZ+X

x_hat + skips
z + skips
Z+X

z + x_hat

Each configuration’s wins, losses, total comparisons, and win rate are reported, along with the corresponding
lists of winning and losing opponents and an evidence summary.
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Table 40: Practical evidence assessment of classifier type ablations in the imagined speech task

Config

fe_classifier_decoder_out

fe_classifier_x

eegnet_classifier__decoder_out

fe_classifier_z

eegnet_classifier_x

fe_classifier_x_hat

cegnet_classifier_x_hat

Seen Unseen
ins LossesTotal Rate Win List Loss List Evidence | Wins LossesTotal Rate Win List Loss List Evidence
6 0 6 100 ecegnets dawlwr decoder_out — Strong:3 1 4 5 020 eegnetclassifier_x_hat cegnet classifier_decoder_out Weak:|
Moderate:3 er_x
Chat
fo_classifier_z
4 15 080 fe_classifier_decoderout  Strong:3 0 4 4 000 cegnet classifier_decoder_out
Weak:1 eegnet_classifier_x
fier_x_hat
fe m\smch
4 15 080 fe_classifier_decoder-out  Strong:3 4 15 080 ecegnetclassifier_x hat Moderate:3
Moderate: fe_classifier_decoder_out Strong:1
fe_classifier_x
2 fe_classifier_x_hat
33 6 050 eegnetclassifier_x cegnet_classifier_decoder_out Strong:3 6 0 6 100 ecegnetclassifier_decoderout — Strong:3
cegnet classifier X hat fe_classifier_decoder_out Moderate:2
er_x_hat fe_classifier_x Weak: 1
2 4 6 033 cegnetclassifier xhat sifier__decoder_out Weak:2 4 1 5 080 fe_classifier_z Strong:2
assifier__x_hat fier_decoder_out Moderate:2
fe_classifierx
fe_classifier_z
15 6 017 ecegnetclassifier_x_hat ssifier_decoder_out Weak:1 303 6 050 cegnet classifier_decoder_out Weak:2
cegnet_classifier_x Strong:1
fe_classifier_z
0 6 6 000 — cegnet_classifier._decoder_out — 0 5 5 000 — cegnet classifier_decoder_out —

cegnet_classifier_x

fe_classifier_decoder_out

fe_classifierx_hat
c_classifi

Each configuration’s wins,

losses, total comparisons, and win rate are reported, along with the corresponding
lists of winning and losing opponents and an evidence summary.

Table 41: Practical evidence assessment of architecture ablations in the imagined speech task

Config Seen Unseen
Wins LossesTotal Rate Win List Loss List Evidence | Wins LossesTotal Rate Win List Loss List Evidence
no_ddpm_x_no_decoder 4 0 4 100 useddpm_x_nodecoder — Strong:3 32 5 060 ddpm_x_no_decoder  no_ddpm_x_use_decoder  Moderate:3
use_ddpm__x_use_decoder Weak:1 _ddpm_x_hat_no_decoder use_ddpm_x_
use_ddpm__x hat_no_decoder use_ddpm__x_hat_use_decoder
use_ddpm__x_hat_use_decoder
no.ddpm_x_usedecoder 3 0 3 100 use.ddpm_x_usedecoder — Strong:2 5 0 5 100 noddpm_x_nodecoder ~ — Strong:4
use_ddpm__x_hat_no_decoder Moderate: | Moderate: 1
use_ddpm__x_hat_use_decoder
useddpm_x_nodecoder 3 1 4 075 use.ddpm_x_usedecoder  noddpm_x_no_decoder  Strong:3 22 4 050 use-ddpm_xhat_no_decoder no_ddpm_x_no.decoder  Weak:l
use_ddpm__x_hat_no_decoder use_ddpm__x_hat_use_decoder no_ddpm_x_use_decoder  Moderate:1
use_ddpm__x_hat_use_decoder
useddpm_x_use.decoder 2 3 5 040 use.ddpm_x_hat_no_decoder no_ddpm_x_no_decoder  Strong:2 3 1 4 075 noddpm_x_nodecoder  noddpm_x_use.decoder  Moderate:2
use_ddpm__x_hat_use_decoder no_ddpm_x_use_decoder use_ddpm_x_hat_no_decoder Weak: 1
use-ddpm_x_no_decoder use_ddpm_x_hat_use_decoder
use_ddpm_x_hat_no_decoder 0 4 4 000 — no_ddpm_x_no_decoder  — 0 5 5 000 — no_ddpm_x_no_decoder  —
no_ddpm_x__use_decoder no_ddpm_x__use_decoder
use_ddpm_x_no_decoder use_ddpm_x_no_decoder
use_ddpm_x_use_decoder use_ddpm_x_use_decoder
use_ddpm_x_hat_use_decoder
use_ddpm_x_hat_use.decoder 0 4 4 000 — no_ddpm_x_no_decoder  — 14 5 020 useddpm_xhat_no dEcoder no ddpm x-nodecoder  Weak:1

no_ddpm_x_u
use_ddpm_x_no_decoder

use_ddpm _x_use_decoder

use_ddpm_x_use_decoder

Each configuration’s wins, losses, total comparisons, and win rate are reported, along with the cor-
responding lists of winning and losing opponents and an evidence summary.
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Table 42: Practical evidence assessment of mixup ablations in the imagined speech task

Config Seen Unseen
Wins LossesTotal Rate Win List Loss List Evidence | Wins LossesTotal Rate Win List Loss List Evidence
layer0_randYes 11 0 11 1.00 layer-1_randNo, — Strong:11 5 2 7 0.71 layer-1_randYes, layer-1_randNo, Strong:3,
layer-1_randYes, layerl_randNo, layer2_randYes Weak:2
layer0_randNo, layerl_randYes,
layer]_randNo, layer2_randNo,
layer]_randYes, layer3_randNo
layer2_randNo,
layer2_randYes,
layer3_randNo,
layer3_randYes,
layer4_randNo,
layer4_randYes
layerl randNo 7 1 8  0.88 layer-1randNo, layer0_randYes Weak:6, 4 6 10 040 layer-1_randYes, layer-1_randNo, Weak:2,
layer-1_randYes, Moder- layer]_randYes, layer0_randYes, Strong:1,
layer0_randNo, ate:1 layer2_randNo, layer2_randYes, Moder-
layer2_randYes, layer3_randNo layer3_randYes, ate:1
layer3_randNo, layer4_randNo,
layer4_randNo, layer4_randYes
layer4_rand Yes
layerl_randYes 6 1 7 0.86 layer0_randNo, layer0_randYes Moderate:6 1 3 4 0.25 layer3_randNo layer0_randYes, Moderate:1
layer2_randNo, layer]_randNo,
layer2_randYes, layer2_randYes
layer3_randNo,
layer3_randYes,
layer4_randNo
layer2_randNo 3 2 5 0.60 layerO_randNo, layer0_randYes, Moderate:2, 1 9 10 0.10 layer3_randNo layer-1_randNo, Strong:1
layer2_randYes, layer]_randYes Weak:1 layer-1_randYes,
layer4_randNo layer0_randNo,
layer0_randYes,
layer]_randNo,
layer2_randYes,
layer3_randYes,
layer4_randNo,
layer4_randYes
layer3_randNo 4 3 7 0.57  layerO_randNo, layer0_randYes, Moderate:2, 0 11 11000 — layer-1_randNo, —
layer2_randYes, layer1_randNo, Wea layer-1_randYes,
layer3_randYes, layerl _randYes Strong:1 layer0_randNo,
layer4_randNo layer0_randYes,
layerl_randNo,
layerl_randYes,
layer2_randNo,
layer2_randYes,
layer3_randYes,
layer4_randNo,
layer4_randYes
layer-1_randNo 1 2 3 0.33  layer4_randNo layer0_randYes, Moderate:1 6 0 6 1.00 layer-1_randYes, — Moderate:3,
layerl_randNo layer0_randNo, Weak:2,
layer0_randYes, Strong:1
layer1_randNo,
layer2_randNo,
layer3_randNo
layer0_randNo 1 5 6 0.17  layer4_randNo layer0_randYes, Moderate: 1 3 1 4 0.75  layer-1_randYes, layer-1_randNo Moderate:2,
layer]_randNo, layer2_randNo, Strong:1
layer] _randYes, layer3_randNo
layer2_randNo,
layer3_randNo
layer-1_randYes 0 2 2 000 — layer0_randYes, — 2 4 6 0.33  layer2_randNo, layer-1_randNo, Moderate:1,
layer]_randNo layer3_randNo layer0_randNo, Strong:1
layer0_randYes,
layer]_randNo
layer2_randYes 0 5 5 000 — layer0_randYes, — 5 0 5 1.00 layer0_randYes, —_ Moderate:3,
layer1_randNo, layer1_randNo, Weak:1,
layerl_randYes, layerl_randYes, Strong:1
layer2_randNo, layer2_randNo,
layer3_randNo layer3_randNo
layer3_randYes 0 3 3 0.00 — layer0_randYes, — 3 0 3 1.00 layerl_randNo, — Weak:1,
layerl_randYes, layer2_randNo, Moder-
layer3_randNo layer3_randNo ate:1,
Strong:1
layer4_randNo 0 7 7 0.00 — layer-1_randNo, — 3 0 3 1.00 layerl_randNo, — Weak:1,
layer0_randNo, layer2_randNo, Moder-
layer0_randYes, layer3_randNo ate:1,
layer]_randNo, Strong:1
layer]_randYes,
layer2_randNo,
layer3_randNo
layer4_randYes 0 2 2 0.00 — layer0_randYes, — 3 0 3 1.00 layerl_randNo, — Weak:1,
layer]_randNo layer2_randNo, Moder-
layer3_randNo ate:1,
Strong:1

Each row shows win/loss stats and qualitative evidence for seen and unseen subject comparisons.
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Table 43: Bayesian evidence assessment of decoder input ablations on seen subjects in the SSVEP

task
config_1 config_2 mean_diff p-left p-rope p-right n_seeds
x + x_hat + skips  x + x_hat 0.006993006993 0.4072213877  0.4576239803 0.135154632 3
x + x_hat + skips ~ x_hat + skips ~ 0.001554001554 0.1277370191 0.7904370663  0.08182591465 3
X + x_hat + skips  x + skips 0.002331002331  0.05622746549  0.9195907337  0.02418180077 3
x + x_hat + skips ~ skips 0.01825951826 0.6552695743  0.2173670696  0.1273633562 3
X + x_hat + skips ~ z only 0.00777000777 0.4601924043  0.3082698215  0.2315377742 3
X + x_hat + skips  z+x 0.009712509713 0.4872757353  0.4465708069  0.06615345775 3
X + x_hat + skips  z + x_hat 0.006993006993 0.291618297 0.6748438492  0.03353785374 3
x + x_hat + skips  z + skips 0.005439005439 0.3449252349  0.5256993868  0.1293753783 3
X + x_hat x_hat + skips  -0.005439005439 0.165056371 0.463719159 0.37122447 3
X + x_hat X + skips -0.004662004662  0.1867724085  0.4536427293  0.3595848622 3
X + x_hat skips 0.01126651127 0.5451105314  0.3726927806  0.08219668798 3
X + x_hat z only 0.000777000777 0.2351467355  0.5595924463  0.2052608182 3
X + x_hat Z+X 0.00271950272 0.1342152618  0.8069448934  0.05883984476 3
X + x_hat z + x_hat 3.70E-17 0.2621371795 0.475725641 0.2621371795 3
X + x_hat z + skips -0.001554001554  0.2788090622  0.3907941262  0.3303968116 3
x_hat + skips x + skips 0.000777000777 0.057196689 0.8989675316  0.0438357794 3
x_hat + skips skips 0.01670551671 0.6462311243  0.2402124945  0.1135563811 3
x_hat + skips z only 0.006216006216 0.4259897872  0.3439535126  0.2300567002 3
x_hat + skips Z+X 0.008158508159 0.4138874767  0.5186213571  0.06749116622 3
x_hat + skips z + x_hat 0.005439005439  0.05348962787  0.9410602535 0.005450118599 3
x_hat + skips z + skips 0.003885003885 0.1739873248  0.7710487483  0.05496392697 3
X + skips skips 0.01592851593 0.6128314643  0.2430106582  0.1441578775 3
X + skips z only 0.005439005439 0.4213678234  0.3158824392  0.2627497374 3
X + skips Z+X 0.007381507382 0.3977108733  0.5079004852  0.09438864146 3
X + skips z + x_hat 0.004662004662 0.0644456337  0.9253444009  0.01020996542 3
X + skips z + skips 0.003108003108 0.2208576006 0.673134884 0.1060075154 3
skips z only -0.01048951049  0.009178275343  0.4297996164  0.5610221082 3
skips Z+X -0.008547008547  0.1032182657  0.4476016877  0.4491800465 3
skips z + x_hat -0.01126651127 0.1694595733 0.304340691 0.5261997357 3
skips Z + skips -0.01282051282 0.1632223436  0.2808168648  0.5559607915 3
z only Z+X 0.001942501943 0.2821134095  0.5093980036 0.208488587 3
z only z + x_hat -0.000777000777  0.3171595098  0.3421932156  0.3406472746 3
z only Z + skips -0.002331002331 0.3033447828  0.3252097791 0.3714454381 3
Z+X z + x_hat -0.00271950272 0.1386152854 0.618199462 0.2431852526 3
Z+X Z + skips -0.004273504274  0.1744886081 0.4881975089 0.337313883 3
z + x_hat Z + skips -0.001554001554  0.0793232897  0.7962580914  0.1244186189 3
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Table 44: Bayesian evidence assessment of decoder input ablations on unseen subjects in the

SSVEP task
config_1 config 2 mean_diff p-left p-rope p-right n_seeds
x + x_hat + skips ~ x + x_hat -0.01282051282  0.0491903225  0.3260644706  0.6247452069 3
x + x_hat + skips ~ x_hat + skips  -0.004273504274  0.1753950877  0.4865895812  0.3380153311 3
X + x_hat + skips  x + skips 0.01388888889 0.7620140193  0.2213532638  0.01663271685 3
x + x_hat + skips  skips 0.005341880342  0.4343899953 0.265424077 0.3001859277 3
X + x_hat + skips ~ z only -0.01602564103  0.1639164971 0.233235663 0.6028478399 3
X + x_hat + skips  z+ X 0.01068376068 0.5356858485  0.4182145309  0.04609962059 3
X + x_hat + skips ~ z + x_hat 0.005341880342  0.4334799737  0.2686965897  0.2978234365 3
x + x_hat + skips ~ z + skips -0.004273504274  0.2210581421  0.4091356847  0.3698061732 3
X + x_hat x_hat + skips ~ 0.008547008547  0.4736673258  0.3055536853  0.2207789889 3
X + x_hat X + skips 0.02670940171 0.8481200192  0.1045169345  0.04736304634 3
X + x_hat skips 0.01816239316 0.6595313467  0.2193905632  0.1210780901 3
X + x_hat z only -0.003205128205  0.2513575889  0.3900876037  0.3585548074 3
X + x_hat Z+X 0.0235042735 0.9215492218  0.06270373278  0.01574704541 3
X + x_hat z + x_hat 0.01816239316 0.5995193453  0.1874197081  0.2130609465 3
X + x_hat z + skips 0.008547008547  0.4309028719  0.5050801286  0.06401699946 3
x_hat + skips X + skips 0.01816239316 0.8084563537  0.1605116455  0.03103200074 3
x_hat + skips skips 0.009615384615 0.496279061 0.1811444739  0.3225764651 3
x_hat + skips z only -0.01175213675  0.2745850211  0.2050900957  0.5203248832 3
x_hat + skips Z+X 0.01495726496 0.5974712829 0.256193859 0.1463348581 3
x_hat + skips z + x_hat 0.009615384615  0.4945607409 0.248020708 0.2574185511 3
x_hat + skips z + skips 0 0.3725136154  0.2549727692  0.3725136154 3
x + skips skips -0.008547008547  0.2957714672  0.2217461067  0.4824824261 3
X + skips z only -0.02991452991  0.1179607274  0.1276686708  0.7543706018 3
X + skips Z+X -0.003205128205  0.1686075062  0.5386346688 0.292757825 3
x + skips z + x_hat -0.008547008547  0.2589232622  0.2626141784  0.4784625594 3
X + skips z + skips -0.01816239316  0.1425873074  0.2153816627  0.6420310299 3
skips z only -0.02136752137  0.1243311617  0.1849632848  0.6907055535 3
skips Z+X 0.005341880342  0.4231177869  0.3049383138  0.2719438993 3
skips z + x_hat -3.70E-17 0.4155708997  0.1688582007  0.4155708997 3
skips z + skips -0.009615384615  0.09629904233  0.4171125382  0.4865884194 3
z only Z+X 0.02670940171 0.8291035932  0.1143919903  0.05650441656 3
z only z + x_hat 0.02136752137 0.6598087955  0.1808495094 0.159341695 3
z only z + skips 0.01175213675 0.5446226142  0.3272150548  0.1281623311 3
Z+X z + x_hat -0.005341880342  0.281641804 02912679113 0.4270902847 3
Z+X z + skips -0.01495726496  0.0765139553  0.2726360719  0.6508499728 3
z + x_hat z + skips -0.009615384615  0.3021151679 0.202109754 0.4957750781 3

Table 45: Bayesian evidence assessment of classifier type ablations on seen subjects in the SSVEP

task
config_1 config 2 mean_diff pleft p-rope p-right n_seeds
eegnet_classifier__x eegnet_classifier_x_hat 0.7855477855 0.9974747527 0.0001244714922  0.002400775803 3
eegnet_classifier__x eegnet_classifier_decoder_out  0.08935508936 0.9978271584 0.0007834572033  0.001389384359 3
eegnet_classifier__x fe_classifier_x 0.7843822844 0.9996831675 1.57E-05 0.0003010938821 3
eegnet_classifier__x fc_classifier__x_hat 0.8543123543 0.999946812 2.43E-06 5.08E-05 3
eegnet_classifier__x fc_classifier__decoder_out 0.1153846154 0.9850522476 0.004248642321 0.0106991101 3
eegnet_classifier__x fc_classifier_z 0.04079254079 0.9479425423 0.0308853512 0.02117210646 3
eegnet_classifier__x_hat eegnet_classifier__decoder_out  -0.6961926962 0.003419689093  0.0002000567375 0.9963802542 3
eegnet_classifier__x_hat fe_classifier_x -0.001165501166 0.3978407016 0.1836293954 0.4185299031 3
eegnet_classifier__x_hat fe_classifier_x_hat 0.06876456876 0.8055549637 0.05399336546 0.1404516708 3
eegnet_classifier__x_hat fe_classifier__decoder_out -0.6701631702 0.005419803428  0.0003276395382 0.994252557 3
eegnet_classifier__x_hat fe_classifier_z -0.7447552448 0.002980693126  0.0001629291043 0.9968563778 3
eegnet_classifier__decoder_out  fc_classifier_x 0.695027195 0.9995034081 2.77E-05 0.0004688562281 3
eegnet_classifier__decoder_out  fc_classifier__x_hat 0.764957265 0.9998358972 8.36E-06 0.0001557457272 3
eegnet_classifier__decoder_out  fc_classifier__decoder_out 0.02602952603 0.7551509035 0.1448922333 0.09995686318 3
eegnet_classifier__decoder_out  fc_classifier_z -0.04856254856 0.00604968638 0.007581437855 0.9863688758 3
fe_classifier_x fe_classifier_x_hat 0.06993006993 0.9425081197 0.02261977183 0.03487210851 3
fe_classifier_x fe_classifier__decoder_out -0.668997669 0.001548222681 9.49E-05 0.9983568467 3
fe_classifier_x fe_classifier_z -0.7435897436 0.0003773041956 2.08E-05 0.9996018672 3
fc_classifier_x_hat fe_classifier__decoder_out -0.7389277389  0.0002752569251 1.53E-05 0.9997094444 3
fc_classifier_x_hat fe_classifier_z -0.8135198135  0.0002801819742 1.41E-05 0.9997057092 3
fc_classifier__decoder_out fe_classifier_z -0.07459207459 0.03847802095 0.02264037834 0.9388816007 3
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Table 46: Bayesian evidence assessment of classifier variants on unseen subjects in the SSVEP task

config_1 config 2 mean_diff pleft p-_rope p-right n_seeds
eegnet_classifier_x eegnet_classifier__x_hat 0.719017094 0.9941250768 0.0003126409919  0.005562282177 3
eegnet_classifier__x eegnet_classifier__decoder_out  0.1047008547 0.8517898021 0.03221550818 0.1159946897 3
eegnet_classifier__x fe_classifier__x 0.6965811966 0.9941798993 0.0003194766474  0.005500624028 3
eegnet_classifier__x fc_classifier__x_hat 0.7702991453 0.9919474317 0.0003981951421  0.007654373153 3
eegnet_classifier__x fe_classifier__decoder_out 0.1153846154 0.9031687756 0.02244695533 0.0743842691 3
eegnet_classifier__x fc_classifier__z -0.03632478632 0.1578538502 0.1068760593 0.7352700904 3
eegnet_classifier__x_hat eegnet_classifier__decoder_out  -0.6143162393  0.0003327796059 2.24E-05 0.9996448529 3
eegnet_classifier__x_hat fe_classifier_x -0.02243589744 0.1644621354 0.171609785 0.6639280796 3
eegnet_classifier__x_hat fc_classifier__x_hat 0.05128205128 0.6739337523 0.06729475814 0.2587714896 3
eegnet_classifier__x_hat fc_classifier__decoder_out -0.6036324786  0.000797597804 5.45E-05 0.9991478929 3
eegnet_classifier__x_hat fe_classifier_z -0.7553418803 0.00335896058  0.0001807472277  0.9964602922 3
eegnet_classifier__decoder_out  fc_classifier__x 0.5918803419 0.9997431462 1.68E-05 0.000240079429 3
eegnet_classifier__decoder_out  fc_classifier__x_hat 0.6655982906 0.9951195884 0.0002807606336  0.004599650926 3
eegnet_classifier__decoder_out  fc_classifier__decoder_out 0.01068376068 0.5183108555 0.3529521795 0.1287369649 3
eegnet_classifier__decoder_out  fc_classifier__z -0.141025641 0.04449883101 0.01221778853 0.9432833805 3
fe_classifier__x fe_classifier__x_hat 0.07371794872 0.8224598002 0.0488305597 0.1287096401 3
fe_classifier__x fe_classifier__decoder_out -0.5811965812  0.0007981961578 5.67E-05 0.9991450746 3
fe_classifier__x fe_classifier_z -0.7329059829  0.002228941662  0.0001241570405  0.9976469013 3
fc_classifier__x_hat fc_classifier__decoder_out -0.6549145299  0.005394449501  0.0003339544716 0.994271596 3
fe_classifier__x_hat fe_classifier__z -0.8066239316  0.002928727096  0.0001475315086  0.9969237414 3
fc_classifier__decoder_out fe_classifier_z -0.1517094017 0.02672121585 0.007268100357 0.9660106838 3

Table 47: Bayesian evidence assessment of architecture ablations on seen subjects in the SSVEP

task
config_1 config 2 mean_diff p-left p-rope p-right n_seeds
use_ddpm__x__use_decoder use_ddpm__x__no_decoder -0.004273504274 0.1467848185 0.539083023 0.3141321585 3
use_ddpm__x__use_decoder use_ddpm__x_hat__use_decoder  0.7855477855 0.9999548373 2.24E-06 4.29E-05 3
use_ddpm__x__use_decoder use_ddpm__x_hat__no_decoder 0.7836052836 0.999244801 3.75E-05 0.0007176953454 3
use_ddpm__x__use_decoder no_ddpm__x__use_decoder -0.05205905206 0.03269113195  0.03133239227 0.9359764758 3
use_ddpm__x__use_decoder no_ddpm__x_no_decoder -0.05866355866 0.05146770661  0.03796571886 0.9105665745 3
use_ddpm__x__no_decoder use_ddpm__x_hat__use_decoder 0.7898212898 0.9999754926 1.21E-06 2.33E-05 3
use_ddpm__x__no_decoder use_ddpm__x_hat_no_decoder 0.7878787879 0.9996523997 1.72E-05 0.0003304095815 3
use_ddpm__x__no_decoder no_ddpm__x__use_decoder -0.04778554779  0.008104232996  0.01025732533 0.9816384417 3
use_ddpm__x__no_decoder no_ddpm__x__no_decoder -0.05439005439 0.02293724067  0.02198948784 0.9550732715 3
use_ddpm__x_hat_use_decoder use_ddpm__x_hat_no_decoder  -0.001942501943 0.3284789163 02911427916 0.380378292 3
use_ddpm__x_hat__use_decoder no_ddpm__x__use_decoder -0.8376068376  0.0001152440137 5.64E-06 0.9998791207 3
use_ddpm__x_hat__use_decoder no_ddpm__x__no_decoder -0.8442113442  0.0001994892911 9.67E-06 0.9997908367 3
use_ddpm__x_hat_no_decoder  no_ddpm__x__use_decoder -0.8356643357  0.0002238272147 1.10E-05 0.9997652057 3
use_ddpm__x_hat_no_decoder = no_ddpm__x__no_decoder -0.8422688423 2.68E-05 1.30E-06 0.9999719478 3
no_ddpm__x__use_decoder no_ddpm__x__no_decoder -0.006604506605 0.1552197591 0.4403376075 0.4044426334 3

Table 48: Bayesian evidence assessment of architecture ablations for unSeen subjects in the SSVEP

task
config_1 config 2 mean_diff p-left p-rope p-right n_seeds
use_ddpm__x__use_decoder use_ddpm__x__no_decoder 0.01175213675 0.5725664853 0.3657018961 0.06173161858 3
use_ddpm__x__use_decoder use_ddpm__x_hat_use_decoder ~ 0.7713675214 0.9975348705  0.0001237069014  0.002341422619 3
use_ddpm__x__use_decoder use_ddpm__x_hat_no_decoder 0.7767094017 0.996752828 0.0001614971039  0.003085674931 3
use_ddpm__x__use_decoder no_ddpm__x__use_decoder -0.002136752137  0.3462081736 0.2562844925 0.3975073338 3
use_ddpm__x__use_decoder no_ddpm__x_no_decoder -0.008547008547  0.01580831276 0.6296662858 0.3545254015 3
use_ddpm__x__no_decoder use_ddpm__x_hat__use_decoder 0.7596153846 0.9976326959  0.0001206223479  0.002246681788 3
use_ddpm__x__no_decoder use_ddpm__x_hat_no_decoder 0.764957265 0.9969466315  0.0001542178536  0.002899150601 3
use_ddpm__x__no_decoder no_ddpm__x__use_decoder -0.01388888889 0.2474675827 0.2051155102 0.5474169071 3
use_ddpm__x__no_decoder no_ddpm__x__no_decoder -0.0202991453 0.02714667705 0.1212528557 0.8516004673 3
use_ddpm__x_hat_use_decoder use_ddpm__x_hat_no_decoder  0.005341880342 0.347373062 0.5156378604 0.1369890776 3
use_ddpm__x_hat_use_decoder no_ddpm__x__use_decoder -0.7735042735  0.005124050777  0.0002675815198  0.9946083677 3
use_ddpm__x_hat__use_decoder no_ddpm__x__no_decoder -0.7799145299  0.002494230703  0.0001302361551 0.9973755331 3
use_ddpm__x_hat_no_decoder  no_ddpm__x__use_decoder -0.7788461538  0.006097907255 0.0003152188219  0.9935868739 3
use_ddpm__x_hat_no_decoder  no_ddpm__x__no_decoder -0.7852564103  0.003223991823  0.0001667800573  0.9966092281 3
no_ddpm__x__use_decoder no_ddpm__x__no_decoder -0.00641025641 0.281984361 0.2707144165 0.4473012224 3
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Table 49: Bayesian evidence assessment of classifier type ablations on unseen subjects in the

SSVEP task
config_1 config 2 mean_diff p-left p-_rope p-right n_seeds
eegnet_classifier__x eegnet_classifier__x_hat 0.719017094 0.9941250768 0.0003126409919  0.005562282177 3
eegnet_classifier__x eegnet_classifier__decoder_out  0.1047008547 0.8517898021 0.03221550818 0.1159946897 3
eegnet_classifier__x fe_classifier__x 0.6965811966 0.9941798993 0.0003194766474  0.005500624028 3
eegnet_classifier__x fe_classifier__x_hat 0.7702991453 0.9919474317 0.0003981951421  0.007654373153 3
eegnet_classifier__x fc_classifier__decoder_out 0.1153846154 0.9031687756 0.02244695533 0.0743842691 3
eegnet_classifier_x fe_classifier_z -0.03632478632 0.1578538502 0.1068760593 0.7352700904 3
eegnet_classifier__x_hat eegnet_classifier__decoder_out  -0.6143162393  0.0003327796059 2.24E-05 0.9996448529 3
eegnet_classifier__x_hat fe_classifier__x -0.02243589744 0.1644621354 0.171609785 0.6639280796 3
eegnet_classifier__x_hat fe_classifier__x_hat 0.05128205128 0.6739337523 0.06729475814 0.2587714896 3
eegnet_classifier__x_hat fc_classifier__decoder_out -0.6036324786  0.000797597804 5.45E-05 0.9991478929 3
eegnet_classifier__x_hat fe_classifier__z -0.7553418803 0.00335896058 0.0001807472277 0.9964602922 3
eegnet_classifier__decoder_out  fc_classifier_x 0.5918803419 0.9997431462 1.68E-05 0.000240079429 3
eegnet_classifier__decoder_out  fc_classifier__x_hat 0.6655982906 0.9951195884 0.0002807606336  0.004599650926 3
eegnet_classifier__decoder_out  fc_classifier__decoder_out 0.01068376068 0.5183108555 0.3529521795 0.1287369649 3
eegnet_classifier__decoder_out  fc_classifier_z -0.141025641 0.04449883101 0.01221778853 0.9432833805 3
fc_classifier__x fe_classifier__x_hat 0.07371794872 0.8224598002 0.0488305597 0.1287096401 3
fe_classifier__x fc_classifier__decoder_out -0.5811965812  0.0007981961578 5.67E-05 0.9991450746 3
fc_classifier__x fc_classifier_z -0.7329059829  0.002228941662  0.0001241570405  0.9976469013 3
fc_classifier__x_hat fe_classifier__decoder_out -0.6549145299  0.005394449501  0.0003339544716 0.994271596 3
fc_classifier__x_hat fe_classifier__z -0.8066239316  0.002928727096  0.0001475315086  0.9969237414 3
fe_classifier__decoder_out fe_classifier__z -0.1517094017 0.02672121585 0.007268100357 0.9660106838 3
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Table 50: Pairwise Wilcoxon test results for decoder input ablations on seen subjects in the SSVEP

task
config_1 config 2 mean_diff p_value mean.1 mean 2 n_seeds
x + x_hat + skips  x + x_hat 0.0069930070 0.5 0.8586 0.8516 3
x + x_hat + skips  x_hat + skips  0.0015540016 0.75 0.8586 0.8570 3
x + x_hat + skips ~ x + skips 0.0023310023 0.5 0.8586  0.8563 3
x + x_hat + skips  skips 0.0182595183 0.25 0.8586  0.8403 3
X + x_hat + skips  z only 0.0077700078 0.75 0.8586  0.8508 3
X + x_hat + skips  z+x 0.0097125097 0.25 0.8586  0.8489 3
X + x_hat + skips  z + x_hat 0.0069930070 0.25 0.8586 0.8516 3
X + x_hat + skips  z + skips 0.0054380054 0.5 0.8586  0.8531 3
X + x_hat x_hat + skips  -0.0054380054 0.75 0.8516 0.8570 3
X + x_hat X + skips -0.0046610047 0.5 0.8516  0.8563 3
X + x_hat skips 0.0112665113 0.25 0.8516  0.8403 3
X + x_hat z only 0.0007770008 1.0 0.8516  0.8508 3
X + x_hat Z+X 0.0027195027 0.5 0.8516  0.8489 3
X + x_hat z + x_hat 0.0000000000 1.0 0.8516 0.8516 3
X + x_hat z + skips -0.0015540016 0.75 0.8516  0.8531 3
x_hat + skips X + skips 0.0007770008 1.0 0.8570  0.8563 3
x_hat + skips skips 0.0167055167 0.5 0.8570  0.8403 3
x_hat + skips z only 0.0062160062 0.75 0.8570  0.8508 3
x_hat + skips Z+X 0.0081585082 0.5 0.8570  0.8489 3
x_hat + skips z + X_hat 0.0054380054 0.25 0.8570 0.8516 3
x_hat + skips z + skips 0.0038850039 0.5 0.8570  0.8531 3
X + skips skips 0.0159285159 0.5 0.8563  0.8403 3
X + skips z only 0.0054380054 0.75 0.8563  0.8508 3
X + skips Z+X 0.0073815074 0.5 0.8563  0.8489 3
X + skips z + x_hat 0.0046610047 0.25 0.8563 0.8516 3
X + skips z + skips 0.0031070031 0.75 0.8563  0.8531 3
skips z only -0.0104895105 0.25 0.8403  0.8508 3
skips Z+X -0.0085470085 0.5 0.8403  0.8489 3
skips z + x_hat -0.0112665113 0.5 0.8403 0.8516 3
skips z + skips -0.0128205128 0.5 0.8403  0.8531 3
z only Z+ X 0.0019425019 0.75 0.8508  0.8489 3
z only z + x_hat -0.0007770008 1.0 0.8508 0.8516 3
z only z + skips -0.0023310023 1.0 0.8508  0.8531 3
Z+X z + x_hat -0.0027195027 1.0 0.8489 0.8516 3
Z+X z + skips -0.0042735043 0.75 0.8489  0.8531 3
z + x_hat z + skips -0.0015540016 1.0 0.8516  0.8531 3
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Table 51: Pairwise Wilcoxon test results for decoder input ablations on unseen subjects in the

SSVEP task
config_1 config 2 mean_diff p_value mean.1 mean 2 n_seeds
x + x_hat + skips  x + x_hat -0.0128205128 0.25 0.8312 0.8440 3
X + x_hat + skips  x_hat + skips  -0.0042735043 0.75 0.8312 0.8355 3
X + x_hat + skips  x + skips 0.0138888889 0.25 0.8312 0.8173 3
x + x_hat + skips  skips 0.0053418803 1.0 0.8312  0.8259 3
X + x_hat + skips  z only -0.0160256410 0.5 0.8312 0.8472 3
X + x_hat + skips  z+x 0.0106837607 0.25 0.8312  0.8205 3
X + x_hat + skips  z + x_hat 0.0053418803 1.0 0.8312  0.8259 3
X + x_hat + skips  z + skips -0.0042735043 1.0 0.8312 0.8355 3
X + x_hat x_hat + skips  0.0085470085 0.75 0.8440  0.8355 3
X + x_hat X + skips 0.0267094017 0.25 0.8440 0.8173 3
X + x_hat skips 0.0181623932 0.5 0.8440 0.8259 3
X + x_hat z only -0.0032051282 0.75 0.8440 0.8472 3
X + x_hat Z+X 0.0235042735 0.25 0.8440  0.8205 3
X + x_hat z + x_hat 0.0181623932 0.5 0.8440  0.8259 3
X + x_hat z + skips 0.0085470085 0.5 0.8440 0.8355 3
x_hat + skips X + skips 0.0181623932 0.25 0.8355 0.8173 3
x_hat + skips skips 0.0096153846 0.75 0.8355 0.8259 3
x_hat + skips z only -0.0117521368 0.75 0.8355 0.8472 3
x_hat + skips Z+X 0.0149572649 0.5 0.8355  0.8205 3
x_hat + skips z + X_hat 0.0096153846 0.75 0.8355 0.8259 3
x_hat + skips z + skips 0.0000000000 1.0 0.8355 0.8355 3
X + skips skips -0.0085470085 1.0 0.8173  0.8259 3
x + skips z only -0.0299145299 0.5 0.8173  0.8472 3
X + skips Z+X -0.0032051282 0.75 0.8173  0.8205 3
X + skips z + x_hat -0.0085470085 1.0 0.8173  0.8259 3
X + skips z + skips -0.0181623932 0.5 0.8173  0.8355 3
skips z only -0.0213675214 0.25 0.8259  0.8472 3
skips Z+X 0.0053418803 1.0 0.8259  0.8205 3
skips z + x_hat 0.0000000000 1.0 0.8259  0.8259 3
skips z + skips -0.0096153846 0.5 0.8259  0.8355 3
z only Z+X 0.0267094017 0.25 0.8472  0.8205 3
z only z + x_hat 0.0213675214 0.25 0.8472  0.8259 3
z only z + skips 0.0117521368 0.5 0.8472  0.8355 3
Z+X z + x_hat -0.0053418803 1.0 0.8205 0.8259 3
Z+X z + skips -0.0149572649 0.25 0.8205 0.8355 3
z + x_hat z + skips -0.0096153846 0.75 0.8259  0.8355 3
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Table 52: Pairwise permutation tests of decoder input ablations on seen subjects in the SSVEP task

config_1 config_2 mean_1 mean2 p_value statistic n_seeds p_value_corrected significant
x + x_hat + skips  x + x_hat 0.8586  0.8516 0.5 0.00699 3 1 FALSE
x + x_hat + skips ~ x_hat + skips  0.8586  0.8570 0.8 0.00155 3 1 FALSE
x + x_hat + skips ~ x + skips 0.8586  0.8563 0.6 0.00233 3 1 FALSE
X + x_hat + skips  skips 0.8586  0.8403 0.2 0.01826 3 1 FALSE
x + x_hat + skips  z only 0.8586  0.8508 0.6 0.00777 3 1 FALSE
x + x_hat + skips  z+x 0.8586  0.8489 0.2 0.00971 3 1 FALSE
x + x_hat + skips ~ z + x_hat 0.8586  0.8516 0.1 0.00699 3 1 FALSE
x + x_hat + skips  z + skips 0.8586  0.8531 0.4 0.00544 3 1 FALSE
X + x_hat x_hat + skips  0.8516  0.8570 0.5 -0.00544 3 1 FALSE
X + x_hat x + skips 0.8516  0.8563 0.5 -0.00466 3 1 FALSE
X + x_hat skips 0.8516  0.8403 0.4 0.01127 3 1 FALSE
X + x_hat z only 0.8516  0.8508 1.0 0.00078 3 1 FALSE
X + x_hat Z+X 0.8516  0.8489 0.7 0.00272 3 1 FALSE
X + x_hat z + x_hat 0.8516  0.8516 1.0 0.00000 3 1 FALSE
X + x_hat z + skips 0.8516  0.8531 0.9 -0.00155 3 1 FALSE
x_hat + skips X + skips 0.8570  0.8563 0.9 0.00078 3 1 FALSE
x_hat + skips skips 0.8570  0.8403 0.3 0.01671 3 1 FALSE
x_hat + skips z only 0.8570  0.8508 0.7 0.00622 3 1 FALSE
x_hat + skips Z+X 0.8570  0.8489 0.3 0.00816 3 1 FALSE
x_hat + skips z + x_hat 0.8570  0.8516 0.1 0.00544 3 1 FALSE
x_hat + skips z + skips 0.8570  0.8531 0.5 0.00389 3 1 FALSE
X + skips skips 0.8563  0.8403 0.3 0.01593 3 1 FALSE
x + skips z only 0.8563  0.8508 0.7 0.00544 3 1 FALSE
X + skips Z+X 0.8563  0.8489 0.3 0.00738 3 1 FALSE
x + skips z + x_hat 0.8563  0.8516 0.3 0.00466 3 1 FALSE
x + skips z + skips 0.8563  0.8531 0.6 0.00311 3 1 FALSE
skips z only 0.8403  0.8508 0.5 -0.01049 3 1 FALSE
skips Z+X 0.8403  0.8489 0.5 -0.00855 3 1 FALSE
skips z + x_hat 0.8403  0.8516 0.4 -0.01127 3 1 FALSE
skips z + skips 0.8403  0.8531 0.3 -0.01282 3 1 FALSE
z only Z+X 0.8508  0.8489 0.8 0.00194 3 1 FALSE
z only z + x_hat 0.8508 0.8516 1.0 -0.00078 3 1 FALSE
z only z + skips 0.8508  0.8531 0.9 -0.00233 3 1 FALSE
Z+X z + x_hat 0.8489  0.8516 0.8 -0.00272 3 1 FALSE
Z+X z + skips 0.8489  0.8531 0.5 -0.00427 3 1 FALSE
z + X_hat z + skips 0.8516  0.8531 0.9 -0.00155 3 1 FALSE
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Table 53: Pairwise permutation tests of decoder input ablations on unseen subjects in the SSVEP

task
config_1 config_2 mean_1 mean_2 p_value statistic n_seeds p_value_corrected significant
x + x-hat + skips ~ x + x_hat 0.8312  0.8440 0.6 -0.0128 3 1 FALSE
x + x_hat + skips  x_hat + skips  0.8312  0.8355 0.9 -0.0043 3 1 FALSE
X + x_hat + skips  x + skips 0.8312  0.8173 0.6 0.0139 3 1 FALSE
x + x-hat + skips  skips 0.8312  0.8259 0.9 0.0053 3 1 FALSE
X + x_hat + skips  z only 0.8312  0.8472 0.6 -0.0160 3 1 FALSE
X + x_hat + skips  z+x 0.8312  0.8205 0.5 0.0107 3 1 FALSE
x + x_hat + skips ~ z + x_hat 0.8312  0.8259 0.9 0.0053 3 1 FALSE
x + x_hat + skips ~ z + skips 0.8312  0.8355 0.9 -0.0043 3 1 FALSE
X + x_hat x_hat + skips  0.8440  0.8355 0.8 0.0085 3 1 FALSE
X + x_hat X + skips 0.8440  0.8173 0.5 0.0267 3 1 FALSE
X + x_hat skips 0.8440  0.8259 0.6 0.0182 3 1 FALSE
X + x_hat z only 0.8440  0.8472 0.8 -0.0032 3 1 FALSE
X + x_hat Z+X 0.8440  0.8205 0.5 0.0235 3 1 FALSE
X + x_hat z + x_hat 0.8440  0.8259 0.7 0.0182 3 1 FALSE
X + x_hat z + skips 0.8440  0.8355 0.6 0.0085 3 1 FALSE
x_hat + skips X + skips 0.8355 0.8173 0.6 0.0182 3 1 FALSE
x_hat + skips skips 0.8355  0.8259 0.8 0.0096 3 1 FALSE
x_hat + skips z only 0.8355 0.8472 0.9 -0.0118 3 1 FALSE
x_hat + skips Z+X 0.8355  0.8205 0.6 0.0150 3 1 FALSE
x_hat + skips z + x_hat 0.8355  0.8259 0.7 0.0096 3 1 FALSE
x_hat + skips z + skips 0.8355  0.8355 1.0 0.0000 3 1 FALSE
X + skips skips 0.8173  0.8259 0.9 -0.0085 3 1 FALSE
X + skips z only 0.8173  0.8472 0.6 -0.0299 3 1 FALSE
x + skips Z+X 0.8173  0.8205 0.9 -0.0032 3 1 FALSE
X + skips z + x_hat 0.8173  0.8259 0.8 -0.0085 3 1 FALSE
X + skips z + skips 0.8173  0.8355 0.7 -0.0182 3 1 FALSE
skips z only 0.8259  0.8472 0.5 -0.0214 3 1 FALSE
skips Z+X 0.8259  0.8205 1.0 0.0053 3 1 FALSE
skips z + x_hat 0.8259  0.8259 1.0 0.0000 3 1 FALSE
skips z + skips 0.8259  0.8355 0.6 -0.0096 3 1 FALSE
z only Z+X 0.8472  0.8205 0.5 0.0267 3 1 FALSE
z only z + x_hat 0.8472  0.8259 0.6 0.0214 3 1 FALSE
z only z + skips 0.8472  0.8355 0.6 0.0118 3 1 FALSE
Z+X z + x_hat 0.8205  0.8259 0.9 -0.0053 3 1 FALSE
Z+X z + skips 0.8205  0.8355 0.5 -0.0150 3 1 FALSE
z + x_hat z + skips 0.8259  0.8355 0.8 -0.0096 3 1 FALSE
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