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Metrics SHD SID | SHD SID | SHD SID | SHD SID | SHD SID | SHD SID | SHD SID | SHD SID
1,2,1 382 494 | 558 7.25 | 575 8.58 6.31 9.90 6.36 8.74 | 5.03 9.95 7.13  8.23 749 11.7
1,2,3 4.48 6.51 597 8.44 581 9.17 6.13 9.51 6.44 8.77 | 5.69 9.56 6.79 7.33 | 7.03 10.1

1,2,2,1 4.32 5.88 | 541 8.41 6.54 9.17 6.69 10.0 6.55 8.72 5.23 9.54 7.12  8.65 7.08 9.77
1,2,3,4 4.21 5.76 6.22 8.33 6.12 9.58 6.10 9.61 6.62 8.837 5.73 10.1 7.10  8.50 7.29 113
1,2,3,2,1 4.50 6.11 6.02 8.28 545 7.77 6.20 9.33 6.56 8.33 5.57 9.11 7.46  8.05 7.74 12.1
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Table 4: Multivariate forecasting results for both synthetic and real-world datasets. We used forecasting steps I € {5, 10, 15}.

Models | MopePrarr | TimesNet | PatchTST | DeepAR | OrbitMap |  ARIMA
Metrics | RMSE MAE | RMSE MAE | RMSE MAE | RMSE MAE | RMSE MAE | RMSE MAE
#0 synthetic 5| 0722 0528 | 0805 0578 | 0.768 0.581 | 1.043 0.821 | 0.826 0.567 | 0.962 0.748

10 | 0.829 0.607 | 0.862 0.655 | 0.898 0.649 | 1.073 0.849 | 0.8396 0.646 | 0.966 0.752
15| 0.923 0.686 | 0940 0.699 | 0.973 0.706 | 1.137 0.854 | 0966 0.710 | 0.982 0.765

H—= #1 covid19 5 | 0.588 0.268 | 0.659 0.314 | 0.640 0.299 | 1.241 0.691 | 1.117 0.646 | 1.259 0.675
10 | 0.740 0.361 | 0.841 0.410 | 1.053 0.523 | 1.255 0.693 | 1.353 0.784 | 1.260  0.687
15| 0.932 0.461 | 1.026 0.516 | 1.309 0.686 | 1.265 0.690 | 1.351 0.792 | 1.277 0.718

b— #2 web-search 5 | 0.573 0.442 | 0.626 0.469 | 0.719 0.551 | 1.255 1.024 | 0.919 0.640 | 1.038 0.981
§ 10 | 0.620 0.481 | 0.697 0.514 | 0.789 0.604 | 1.273 1.044 | 0960 0.717 | 1.247 1.037
15 | 0.646 0.505 | 0.701 0.527 | 0.742 0.571 | 1.300 1.069 | 0.828 0.631 | 1.038 0.795

#3 chicken-dance | 5 | 0.353 0.221 | 0.759 0.490 | 0.492 0.303 | 0.890 0.767 | 0.508 0.316 | 2.037 1.742
10 | 0.511 0.325 | 0.843 0.564 | 0.838 0.535 | 0.886 0.753 | 0.730 0.476 | 1.863 1.530
15| 0.653 0.419 | 0.883 0.592 | 0.972 0.654 | 0.862 0.718 | 0.903 0.565 | 1.792 1.481

'~

#4 exercise 5 | 0309 0.177 | 0.471 0.275 | 0.465 0.304 | 0.408 0.290 | 0.424 0.275 | 1.003 0.748
10 | 0.501 0.309 | 0.630 0.381 | 0.789 0.518 | 0.509 0.382 | 0.616 0.377 | 1.104 0.814 PS
15| 0.687 0.433 | 0.786 0.505 | 1.147 0.758 | 0.676 0.475 | 0.691 0.434 | 1.126 0.901 o,
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Table 5: Ablation study results with forecasting steps [; € {5, 10,15} for both synthetic and real-world datasets.

Datasets #0 synthetic #1 covid19 #2 web-search | #3 chicken-dance #4 exercise
Metrics RMSE MAE RMSE MAE RMSE MAE RMSE MAE RMSE MAE

MobEePrar1T (full) 5 0.722  0.528 0.588 0.268 0.573 0.442 0.353 0.221 0.309 0.177
10 | 0.829  0.607 0.740  0.361 0.620 0.481 0.511 0.325 0.501 0.309
15 | 0.923 0.686 0.932 0.461 0.646  0.505 0.653 0.419 0.687 0.433

w/o causality 5 0.759  0.563 0.758 0.374 0.575 0.437 0.391 0.262 0.375 0.218
10 | 0.925 0.696 0.848 0.466 0.666 0.511 0.590 0.398 0.707  0.433
15 1.001  0.760 1.144  0.583 0.708  0.545 0.821 0.537 0.856  0.533
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» ARIMA [Box and Jenkins 1976]
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» OrbitMap [Matsubara and Sakurai 2019]
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(b) Ly—2A (i.e., 0 = {W,D(l), ...,D(d)})
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