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Outline 
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Motivation 
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Transfer Costs: Intuition 
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Transfer costs for factorial models 
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The Minimum Transfer Cost Principle 
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Denoising Matrices via truncated SVD 
X = USV X5 = U5 S5V5 

cut-off rank 
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 Where to cut-off the spectrum? 

 Error depends heavily on k. 

 Transfer costs with nearest-n. mapping: 
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Selecting the rank for truncated SVD 
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Correlation Clustering 
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Finding the number of clusters 

 Generate correlation data with varying noise level η 
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Transfer costs for k-means 

 Goal: challenge the criterion with a model mismatch. 

 Experiment:  

 Generate two datasets from a mixture of Gaussians. 

 Cluster with k-means.  

 Select number of clusters with minimum transfer costs. 

 Model mismatch: no variance for k-means → vector quantization 

preferred. 
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k-means: easy case 

 Discrete mapping leads to monotonically decreasing t-costs! 

 Soft mapping selects true number of clusters. 
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k-means: scale inhomogenity 

 Soft mapping temperature serves as a `global’ variance. 

 Gaussian mixture models are required if variance changes locally. 
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Conclusion 

 MTC: an easily applicable method for model-order 

selection in unsupervised scenarios. 

 Demonstration of model-order selection in 

 Gaussian Mixture Models 

 Truncated SVD: denoising of images and Boolean matrices 

 Boolean matrix factorization (role mining) 

 Correlation clustering 

 Soft mapping for model mismatch 

 k-means case study 


