
Confidence Intervals for Persistence Diagrams Confidence Bands for Landscapes

Statistical Inference for Persistent Homology
B. Fasy, F. Lecci - joint work with S. Balakrishnan, F. Chazal, A. Rinaldo, A. Singh, L. Wasserman

CMU TopStat
stat.cmu.edu/topstat

Notation

Subsampling Method

Notation Notation

Bootstrap Method

Goal

Distance Function Density Function

Theorem. As 

Mean Landscape
with 95% confidence band

Noise

A 1-    confidence interval for the persistence 
diagram     consists of an estimate     and 
           such that 

The 1st Persistent Landscape (Bubenik, 2012) is 
the maximum contour of the triangles:

We want a confidence band for          .

- Compute c, the  1-     quantile 

  of the bootstrapped                        .

Theorem. Almost surely, for all large   ,

Theorem. For large n and N,

Multiplier Bootstrap

- Compute N copies of                                                           

Theorem.        converges to a Gaussian process:                

Stability Theorem. 
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Sample mean Landscape:
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                    are subsamples of size b.

Define the empirical process                                         .

                    are subsamples of size    .


