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Correction for Fig. 1. Training and test performance
Incorrect x-axis values for hepmass and miniboone:
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Introduction

● Prior: Gaussian Mixture Model (GMM)      O(KM2)

● Objective: Density estimator that scales better with high-dimensional data 

● Method: Tensor decompositions → factorizing joint distribution

● Evaluation: Compare with conventional GMM and state-of-the-art neural density estimator
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Tensor decompositions

Factorization using CP procedureCanonical polyadic (CP) decomposition

[1] https://www.csee.umbc.edu/2019/06/talk-tensor-decomposition-of-nd-data-arrays-umbc/

[1]
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Factorization using Tensor Train procedure Factorization using Tensor Ring procedure

~ O(K2M)
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Performance
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Structural differences in the data

Betydning af bestemt struktur i data
a. Noget med korrelationer i datasæt, hepmass v. miniboone
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Regularisation in TT & TR
● Regularisation properties: Tensor train & Tensor ring generalizes well when increasing complexity
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Ordering of variables
Ordering by maximizing correlation

● Better performance when doing early 
stopping.

● More overfitting

Ordering by maximizing partial correlation
● Worse performance when doing early 

stopping.
● Less overfitting

Regularization properties by ordering variables.
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Performance continued
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● Means of comparison

● High-dimensional synthetic data

● Initialisations for TT and TR

Improvements

Hvad kunne vi have gjort bedre? Hvad ville være andre interessante ting at undersøge?

a. “Problemet” med frie parametre
i. “en simpel covariance skal bruge mange univariate gausser til at blive udtrykt”
ii. Bedre at måle på tid?

b. Mangel på ordering på fulde datasæt

c. Test på høj-dimensionel syntetisk data (hvor vi kender correlation/ ingen correlation mellem data)
d. Vælge fordelinger ud fra data 
e. “Kmeans”
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Conclusion

● Tensor factorized density estimators are viable for density estimation

● Performance depends on dataset structure and ordering

● Robust when little data is available
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