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Figure 1: Limitation of the euclidean (MSE) loss: when predicting a sudden change (target blue step
function), the 3 predictions (a), (b) and (c) have similar MSE but very different forecasting skills. In
contrast, the DILATE loss proposed in this work, which disentangles shape and temporal decay terms,
supports predictions (b) and (c) over prediction (a) that does not capture the sharp change of regime.
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Figure 3: DILATE loss computation for separating the shape and temporal errors.
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Fig. 21. Area bounded between the optimal path and the identity path.
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Figure 3: DILATE loss computation for separating the shape and temporal errors.
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Figure 2: Our proposed framework for training deep forecasting models.
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Fig. 2. Sequences are aligned one to one.

Figure 1: Limitation of the euclidean (MSE) loss: when predicting a sudden change (target blue step
function), the 3 predictions (a), (b) and (c) have similar MSE but very different forecasting skills. In
contrast, the DILATE loss proposed in this work, which disentangles shape and temporal decay terms,
supports predictions (b) and (c) over prediction (a) that does not capture the sharp change of regime.
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Figure 4: Qualitative forecasting results.
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Fully connected network (MLP) Recurrent neural network (Seq2Seq)
Dataset | Eval MSE DTW,, [13] DILATE (ours) MSE DTW, [13] DILATE (ours)
MSE 1.65 + 0.14 4.82 £+ 0.40 1.67+ 0.184 1.10 & 0.17 2.31 £+ 0.45 1.21 4+ 0.13
Synth DTW 38.6 + 1.28 27.3 +1.37 32.1 +5.33 24.6 + 1.20 22.7 £+ 3.55 23.1 +2.44
TDI 15.3 + 1.39 26.9 + 4.16 13.8 + 0.712 17.2 £1.22 20.0 £+ 3.72 14.8 + 1.29
MSE 31.5 +1.39 70.9 4+ 37.2 37.2 + 3.59 21.2 +2.24 75.1 £+ 6.30 30.3 £4.10
ECG DTW 19.5 £+ 0.159 18.4 + 0.749 17.7 + 0.427 17.8 £ 1.62 17.1 £ 0.650 16.1 + 0.156
TDI 7.58 + 0.192 38.9 £+ 8.76 7.21 + 0.886 8.27 + 1.03) 272+ 11.1 6.59 + 0.786
MSE 0.620 £+ 0.010 2.52 £0.230 1.93 = 0.080 0.890 £+ 0.11 2.22 +0.26 1.00 = 0.260
Traffic | DTW 24.6 £+ 0.180 23.4 +5.40 23.1 £ 041 24.6 £ 1.85 22.6 = 1.34 23.0 = 1.62
TDI 16.8 &+ 0.799 27.4 + 5.01 16.7 + 0.508 15.4 + 2.25 22.3 £+ 3.66 14.4+ 1.58
Table 1: Forecasting results evaluated with MSE (x100), DTW (x100) and TDI (x 10) metrics,

averaged over 10 runs (mean =+ standard deviation). For each experiment, best method(s) (Student
t-test) in bold.
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MSE DTW.,, [13] DILATE (ours)
Hausdorff 2.87 £0.127 345+ 0318  2.70 £ 0.166
Synthetic | Ramp score (x10) | 5.80 £ 0.104  4.27 = 0.800 4.99 + 0.460
Hausdortt 4.32 + 0.505 6.16 = 0.854 4.23 + 0.414
ECG5000 | Ramp score 4.84 £ 0.240 4.79 £ 0365 4.80 + 0.249
Hausdorff 2.16 £ 0378 2.29 +£0.329 2.13 £+ 0.514
Traffic Ramp score (x10) | 6.29 = 0.319 578 +£ 0404  5.93 £ 0.235

Table 2: Forecasting results of Seq2Seq evaluated with Hausdorff and Ramp Score, averaged over 10
runs (mean —+ standard deviation). For each experiment, best method(s) (Student t-test) in bold.
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Eval loss DILATE (ours) DILATE’-W [28] DILATE*-BC [43]
Euclidian MSE (x100) | 1.21 £0.130  1.36 £ 0.107 1.83 £0.163
Shape DTW (x100) | 23.1 & 2.44 20.5 +2.49 21.6 + 1.74
Ramp 499 + 0.460  5.56 + 0.87 5.23 +0.439
Time TDI (>< 10) 14.8 + 1.29 17.8 £ 1.72 19.6 +=1.72
Hausdorff 2.70 £ 0.166  2.85 + 0.210 3.30 + 0.273

Table 3: Comparison to the tangled variants of DILATE for the Seq2Seq model on the Synthetic

dataset, averaged over 10 runs (mean -
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