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Updates towards 
Hyperoptimizing on PDF 

Distributions

MPIMPI

d�̂0

·
·

·
·

··

Meson

Baryon

Antibaryon

· Heavy Flavour



Hyperoptimizing PDF Distributions: 

1. On the  of the mean 

2. On the “Roy-ness” 

3. On the bias/variance ratio in CT 

4. On  for non-fitted folds 

5. Combinations of the above 

6. More ideas … ?

χ2

|χ2 − 1|

2



SHORT OUTLINE OF THE TALK: 

1. Technical Developments 

2. The Curse of Hyperoptimizing on Distributions 

3. Taming the Issues  

4. Preliminary Results 

5. Short-term Plan & Outlook MPIMPI

d�̂0

·
·

·
·

··

Meson

Baryon

Antibaryon

· Heavy Flavour3



Multiple Refactoring (Several PRs Merged Already) 
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Many more Improvements still Ongoing (crucial for next steps!)
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The Curse of Hyperoptimizing Distributions

Nb. Replicas Nb. GPUs Nb. Trials Time (s) SUB/Trial Projected Full 
Hyperopt (s)

50 1 2 693 2.5k 360k

100 1 2 965 3k 680k

Hyperopt with full distribution in a Global Fit:

Performance of 100 replicas setup with Tensorboard:

PDF OBSERVABLES GRADIENTS
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TRAINING GAPS? VALIDATION GAPS?7
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Clever Solutions

1. Re-order indexes for Tensor Multiplications
2. Fixed Shapes of Masks (Crucial for DY FK 

tables)
3. Using a Single PDF Model for all the replicas 

(similar to what is currently done for flavours)
4. Improve computation of the Validation

Time (mn) Hrs/Trial SBU/Trial

No. Improv. 28 47 6k

11 19 2k

2.5 4 530

1.3 1.6 220

1 ⊕ 2

⊕ 3

⊕ 4

Full HyperOpt w/ 100 replicas & 5 Folds
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New Hyperparameters Configurations

2-14-42-8

Adam
2.8 × 10−6

1.2 × 10−3
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PDF Fit Results (Full Report)
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https://vp.nnpdf.science/-zDaLa3ITsqgY7rnfJuPLg==/


Kinetic Energy (Full Report)
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https://vp.nnpdf.science/-zDaLa3ITsqgY7rnfJuPLg==/


Short-Term Plan & Outlook

Finish implementation of all technical 
improvements 

Closure Tests / Future Tests / etc. 

New ideas/propositions?
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The Judgement of Paris by Jacques-Clément Wagrez


