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Motivation

* The spread patterns of disease vary across time

* GNNs provide a natural framework to model Spatiotemporal (ST) data
* Require large amount of data

* Static graph structure cannot adequately model the time-varying ST patterns

* Important characteristic of disease spread:

* lead/lag between time series at different locations

* Identify the causal relationships



Spatiotemporal Causal Relationship

* Transfer Entropy: measuring the amount of directed transfer of

information between two random processes
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CESGCN

* CESGCN (Causality-Encoded Spatiotemporal Graph Convolution Network)

Adaptive ST Graph Construction ‘

Y

Fully Connected Layers

[X = [X¢—pr1, Xt—pioy .oy Xz]]

Multivariate TE

Y

CESG Construction

-

P

_CESGCN |

2D Causal Conv (dilation =4,
K=2)

~

2D Causal Conv (dilation = 4,
K=2)

‘a N

Y

Multi-range Attention

\ . )

L

0.3
01] ..
0.2 w0 ]
I
_____________________________________________
.. |0.8 03] .. |08 0 [ 0 0
0.2 02] .. |06 .. 0 [ 0 0
w |05 )] ] 0.5 0 ] 0 0
0 [1] 0 0

1

2D Causal Conv (dilation = 2,
K=2)

T

2D Causal Conv (dilation =1,
K=2)

Fully-Connected
Layers




valuation

e Datasets: COVID-HOSP; COVID-CASE; FLU-HOSP

Datasets COVID-CASE COVID-HOSP FLU-HOSP
Metric RMSE MAPE MAE RMSE MAPE MAE RMSE MAPE MAE
Window Size 1 4 1 4 1 4 1 4 1 4 1 4 1 4 1 4 1 4
AR 21373 48407 79.1 193 12188 24500 | 126 608 157 608 272 484 | 70.1 216 523 639 700 121
ARMA 21325 49412 772 206 10155 25400 | 115 515 146 3534 96 576 | 9.6 216 374 646 69.0 1219
STIGCN 12259 26159 134 519 9211 11824 | 3559 5345 533 1034 213 354 | 130 1984 723 363 613 213
DCRNN 13765 26440 96.6 208 25764 50369 | 121 240 225 488 237 456 | 583 115 33.8 221 56 1165
STGCN 13970 29435 75.02 102 21679 47708 | 177.5 3677 298 37 193 374 | 875 1706 647 167 63 94
GMAN 23808 50028 839 752 9268 11255 | 256.7 4076 69.2 B8.1 283 520 | 132 192 85 197 804 130
AGCRN 4693 8673 737 747 4413 8102 | 289.4 583.6 448 504 2978 5812 | 664 133 394 2078 782 1322
Epi-ColaGNN 16136 31819 975 196 24748 48008 | 59.8 105 12.6 438 239 438 | 48.1 932 371 2263 585 121.1
EpiGNN 9679 21200 675 109 18275 42803 | 171.1 368.1 547 1503 5753 1002 | 585 1146 1393 1769 837 116.7
CNNRNN-Res 14521 34082 842 1357 24106 50351 167 320 307 40 254 512 | 733 138.7 564 212 68 109
Cola-GNN 11994 23145 112 322 29301 55470 | 865 1606 164 588 340 648 | 534 1043 356 186 728 97
CESGCN 7065 8690 667 975 4170 6122 | 547 599 119 195 836 336 | 51.1 877 29 52.1 48 818

Table 1: Performance Table

Average WIS of 4-weeks Forecast on FLU-HOSP Average Weighted Interval Score Per State
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