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Projects assigned to Dortmund Group

1. Plotting 

2. Standard Output

3. Combination Tool

4. Examples & Tutorials 

5. Benchmarks and performance tests

6. Default models
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1. Plotting - Developments since last BAT meeting 

● previously presented plotting recipes are available in BAT.jl releases

● most parts of documentation & examples are written → need to be “polished” and uploaded

● further plot recipes to come when priors are available (e.g. knowledge-update-plots) 
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1. Plotting - Developments since last BAT meeting 

● previously presented plotting recipes are available in BAT.jl releases

● most parts of documentation & examples are written → need to be “polished” and uploaded

● further plot recipes to come when priors are available (e.g. knowledge-update-plots) 

what’s new ?

● during the last meeting we had discussions on the convergence of Markov chains

● implemented plots for “MCMC diagnostics”

● now possible plot for each individual chain:

○ Trace (time evolution of chain states)

○ Auto Correlation Function (ACF)

○ Kernel Density Estimator (KDE) [using Julia package KernelDensity.jl]

○ Histograms
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https://github.com/JuliaStats/KernelDensity.jl
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1. Plotting - Developments since last BAT meeting 

code currently only on BAT.jl fork:
https://github.com/Cornelius-G/BAT.jl/
blob/output/examples/mcmc_diagnost
ics_example.ipynb

5/15

https://github.com/Cornelius-G/BAT.jl/blob/output/examples/mcmc_diagnostics_example.ipynb
https://github.com/Cornelius-G/BAT.jl/blob/output/examples/mcmc_diagnostics_example.ipynb
https://github.com/Cornelius-G/BAT.jl/blob/output/examples/mcmc_diagnostics_example.ipynb


 August 13, 2019

1. Plotting - Developments since last BAT meeting 

code currently only on BAT.jl fork:
https://github.com/Cornelius-G/BAT.jl/
blob/output/examples/mcmc_diagnost
ics_example.ipynb

6/15

https://github.com/Cornelius-G/BAT.jl/blob/output/examples/mcmc_diagnostics_example.ipynb
https://github.com/Cornelius-G/BAT.jl/blob/output/examples/mcmc_diagnostics_example.ipynb
https://github.com/Cornelius-G/BAT.jl/blob/output/examples/mcmc_diagnostics_example.ipynb


 August 13, 2019

2. Standard Output - Developments since last BAT meeting 

● first version for BAT.jl output of result 
shown in last video meeting

● code & examples in BAT.jl fork 
https://github.com/Cornelius-G/BAT.jl/tree/output/examples

● todo: 

○ implement interactive features (links to 
documentation or code, ...)

○ include further information like priors / 
parameter names etc.?

○ discuss technical details of Summary 
object 

Reminder:  BAT.jl output as plain text and HTML

7/15

https://github.com/Cornelius-G/BAT.jl/tree/output/examples
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2. Standard Output - Developments since last BAT meeting 

● first version for BAT.jl output of result 
shown in last video meeting

● code & examples in BAT.jl fork 
https://github.com/Cornelius-G/BAT.jl/tree/output/examples

● todo: 

○ implement interactive features (links to 
documentation or code, ...)

○ include further information like priors / 
parameter names etc.?

○ discuss technical details of Summary 
object 

ideas during last video meeting:

● create a Summary object with all information about 
the chains

● use Summary for printing results

● make it possible to re-run sampling from this 
Summary 

● (use Summary for plotting MCMC diagnostics ?) 
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https://github.com/Cornelius-G/BAT.jl/tree/output/examples
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3. CombinationTool - Developments since last BAT meeting 

● module for performing user friendly combinations of measurements using a BLUE-like likelihood

● basic implementation and main functionality is given

● tests are implemented, checking for correct implementation of likelihood & correct handling of inputs 

● currently using it for a physics project (combination of Top & B measurements for EFT interpretations)

● what needs to be done:

○ handling of user errors (wrong/insufficient inputs etc.)

○ ranking of measurements & uncertainties
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3. CombinationTool - Ranking of measurements

● how much impact has each individual measurement on the result of the fit ?

● idea: 
○ take out one measurement from the fit at a time & redo the fit

○ calculate the change in the “area” of the posterior distribution 

● question: how to determine the n-dim integral of the p% interval ?

○ is it possible to use Harmonic Mean Integration ?

with BAT 1.0:  calculate size of 
p% intervals in 1d & 2d 
marginal posterior distributions 
(i.e. summing the histograms) 

with BAT.jl: want to calculate 
size of p% interval in the n-dim. 
posterior distribution 

90% intervals

Example:
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4. Examples

● Implementation of examples from BAT 1.0 

● So far implementation of simple Binomial, Poisson and Gaussian examples

●     Basically the same as in 1.0, more interesting Error Propagation example

● BAT 1.0 added new Observable

● and calculation

● BAT.jl possible calculation from samples, but
“better” in Likelihood as parameter
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● Treating the value as parameter takes advantage of Cornelius plot recipes

● Same results as BAT 1.0 (also for other examples)

● Further talking points:

○ Implementation of examples in BAT.jl (so far literate.jl format)

○ Possible Binder implementation? 

r(x,y)

4. Examples
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5. Benchmarks and performance tests - First Ideas

want to benchmark the performance of BAT.jl:

a) compare performance of BAT.jl on different systems 
○ with minimal setup (e.g. on laptop in single-core mode)

○ multi-core on laptop & workstations

○ multi-core on cluster

b)  compare BAT.jl with BAT 1.0
○ run same models with both versions

c) compare different algorithms

need to create a set of test models to be used for:

○ comparisons of different versions & setups

○ testing performance of (new) sampling algorithms
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5. Benchmarks and performance tests - Reminder: BAT 1.0
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5. Benchmarks and performance tests - First Ideas

Many Local Minima
1. Ackley Function

2. Bukin Function N. 6

3. Cross-in-Tray Function

4. Drop-Wave Function

5. Eggholder Function

6. Gramacy & Lee (2012) Function

7. Griewank Function

8. Holder Table Function

9. Langermann Function

10. Levy Function

11. Levy Function N. 13

12. Rastrigin Function

13. Schaffer Function N. 2

14. Schaffer Function N. 4

15. Schwefel Function

16. Shubert Function

Bowl-Shaped

17. Bohachevsky Functions

18. Perm Function 0, d, β

19. Rotated Hyper-Ellipsoid 

Function

20. Sphere Function

21. Sum of Different Powers 

Function

22. Sum Squares Function

23. Trid Function

24. …

25. … 

need to find a set of test models:

● sets of test functions are available for optimizers

https://www.sfu.ca/~ssurjano/optimization.html

http://benchmarkfcns.xyz/fcns

● no special test functions for MCMC

● use (some of) the optimizer test functions as models 
for benchmarking 

● define own (maybe physics related) test models
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https://www.sfu.ca/~ssurjano/ackley.html
https://www.sfu.ca/~ssurjano/bukin6.html
https://www.sfu.ca/~ssurjano/crossit.html
https://www.sfu.ca/~ssurjano/drop.html
https://www.sfu.ca/~ssurjano/egg.html
https://www.sfu.ca/~ssurjano/grlee12.html
https://www.sfu.ca/~ssurjano/griewank.html
https://www.sfu.ca/~ssurjano/holder.html
https://www.sfu.ca/~ssurjano/langer.html
https://www.sfu.ca/~ssurjano/levy.html
https://www.sfu.ca/~ssurjano/levy13.html
https://www.sfu.ca/~ssurjano/rastr.html
https://www.sfu.ca/~ssurjano/schaffer2.html
https://www.sfu.ca/~ssurjano/schaffer4.html
https://www.sfu.ca/~ssurjano/schwef.html
https://www.sfu.ca/~ssurjano/shubert.html
https://www.sfu.ca/~ssurjano/boha.html
https://www.sfu.ca/~ssurjano/perm0db.html
https://www.sfu.ca/~ssurjano/rothyp.html
https://www.sfu.ca/~ssurjano/rothyp.html
https://www.sfu.ca/~ssurjano/spheref.html
https://www.sfu.ca/~ssurjano/sumpow.html
https://www.sfu.ca/~ssurjano/sumpow.html
https://www.sfu.ca/~ssurjano/sumsqu.html
https://www.sfu.ca/~ssurjano/trid.html
https://www.sfu.ca/~ssurjano/optimization.html
http://benchmarkfcns.xyz/fcns
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● special arguments for kde and acf

Appendix - 1. Plotting                                    1/2



 August 13, 2019

Appendix - 1. Plotting                                    2/2



 August 13, 2019

Appendix - 3. Combination Tool                                   1/1



 August 13, 2019

Appendix - 5. Performance tests                                   1/1


