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Introduction
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Block Maxima

How to apply generative modeling for time series with a special focus on block maxima

Source: Bloomberg; The New York Times



Challenge
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Comparing the distributions of all values and block maxima values for 
real and generated samples using DDPM when applied to the 

synthetic AR(1) data

Existing models struggle to capture the block maxima distribution



Contributions
1. Identity cause for failure

2. Propose strategy to 
overcome this

3. Incorporate the strategy 
into FIDE

4. Integrate Extreme Value 
Theory to FIDE

FIDE 



The Rapid Dissipation of Block Maxima
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In diffusion models, residual of block maxima dissipates faster than 
the residual of non-block maxima during the forward process

Residual = |Original – Perturbed|



High Frequency Components Inflation

FFT IFFT

High 
Frequency 
Inflation

Strategy

Effects
Without Frequency Inflation After Frequency Inflation

Take Home Message: with the proposed strategy, the high-frequency components including 
abrupt block maxima will be preserved by a factor of ϒ compared to the previous case



FIDE Framework
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Experimental Evaluation
Datasets

• AR2: synthetic time series data using autoregressive model of order 2

• Financial Data (Stocks): daily historical Google stocks data from 2004 to 
2019

• Energy Data (Appliance Energy): The UCI Appliances energy prediction 
dataset

• Weather/Climate Data (Daily Minimum Temperature): daily minimum 
temperatures in Melbourne, Australia, from 1981 to 1990

• Medical Data (ECG5000: Congestive Heart Failure): 20-hour long (5,000 
heartbeats) electrocardiogram (ECG) obtained from the Physionet 
database
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Experimental Evaluation
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Generated data 
using FIDE 

outperformed 
baseline 

methods in 
capturing the 
distribution of 
block maxima



Experimental Evaluation

11FIDE accurately replicates the temporal characteristics of the original data for 
predictive modeling task

Original Data
Trained on 

Generated Data
Tested on Predictive 

Task

Block 
Maxima

Predictive Score = RMSE on Original Data
(Yoon et al., 2019)



Conclusion

• FIDE enhances diffusion models to capture extreme events by  

• preserving block maxima through high-frequency components

• leveraging GEV distribution

• Superiority of the framework confirmed through experiments on real-

world and synthetic data.
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