
TACTiS-2

Better, Faster, Simpler Attentional Copulas for 
Multivariate Time Series
ICLR 2024

Arjun Ashok
ServiceNow Research, MILA, Université de Montréal

Valentina
Zantedeschi

Nicolas
Chapados

Alexandre 
Drouin

Étienne
Marcotte

Arjun
Ashok



© 2024 ServiceNow, Inc. All Rights Reserved. 2

Multivariate probabilistic forecasting

Goal: Given observations from multiple 
           time series, estimate the joint 
           distribution of their future values.

Forecast
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ML task: train a model that
outputs the parameters 𝜃
of this distribution



© 2024 ServiceNow, Inc. All Rights Reserved. 3

Model properties requirements

Non-parametric estimator1

2 Arbitrary prediction tasks

3 Compatible with covariates

4 Robust to missing values

5 Highly flexible



TACTiS-2
A general purpose multivariate probabilistic 
forecasting model
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TACTiS-2 architecture
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Transformer-based encoder/decoder

Two independent encoders: one for the 
marginals, and one for the copula

The marginals encode the univariate 
distributions

The copula encodes the multivariate 
dependencies

Training: first only the marginals, then only 
the copula
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How good is TACTiS-2 at forecasting?

CRPS-Sum means (± standard errors). Lower is better. Best results in bold. 

Forecasting non-trivial distributions:

Interpolating missing values:

Forecasting irregular time series:

Takeaway: TACTiS-2 achieves state-of-the-art
 accuracy despite its superior flexibility
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