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Why ML is not Statistics? 

min
!

1
𝑛&
"#$

%

𝐿 𝑦" , 𝑓! 𝒙"

𝒙" , 𝑦" "#$…% 	 ~""' 	 𝑝(,* 𝒙, 𝑦

Machine Learners and Statisticians solved the same problem
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Do we need ML for time series analysis?
l We have many models to analyse time series:

§ AR
§ GARCH
§ VAR or BVAR
§ Kalman
§ Hidden Markov Models
§ Dynamical Switching Models
§ …
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Do we need ML for time series analysis?
l We have many models to analyse time series:

§ AR
§ GARCH
§ VAR or BVAR
§ Kalman
§ Hidden Markov Models
§ Dynamical Switching Models
§ …

l Whatever the time series problem is, one of those methods should be good enough, right?
l The answer is not in the models but in the data:

§ ML helps with unknown nonlinear interactions or universality (maybe both). 
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The Game Changer: Zero-Shot Learning

Improving Language Understanding by Generative Pre-Training
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Transformers for time series: MOIRAI 
l BERT based
l RoPE
l Only predict the last tokens
l Multi frequency
l Probabilistic output
l Data:

§ 60% data is about energy
§ 18% Transport
§ …
§ 0.1% Econ/Finance 
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MOIRAI Architecture



11

MOIRAI for Macroeconomics
l Data:

§ BIS_MACRO data (80 countries)
§ Emphasis: GPD/CIP/Unemployment 

l Granularity:
§ Daily

l Token:
§ Length 32

l Good for:
§ Forecasting
§ Nowcasting
§ Scenario planning
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Implementation details
l Features:

§ Original data and first difference
§ Log data and first difference

l Input Vector:
§ GPD, CIP and Unemployment
§ 10 other variables

l Length: 48-60 patches (4-5 years)
l Training period [1984 to 2024]\ Test years
l Test years: 1995, 2005, 2015 and 2023+
l Masking 1 to 5 patches
l Loss over “jump mask”
l MOIRAI Base: 91m parameters
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Future Looking US Inflation
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Univariate Prediction of GDP Compared to AR(1)
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What’s next
l Complete training the model
l Univariate estimation
l Estimation with Covariates
l Nowcasting
l Scenario planning 
l BIS internal validation
l Code Available Summer 2025

Reach out for testing 

interesting cases


