
  

Report: GREAT workshop & Summer School on 
Astrostatistics and Data Mining in large 

astronomical databases

Luis Sarro (SVO-UNED)
on behalf of the SOC:
Coryn Bailer-Jones

Laurent Eyer
William O'Mullane

Joris De Ridder



  

Workshop & School: a novel approach

● Rationale: we wanted to combine classical training 
with examples of current research in the field. 

9:00-11:00 School Lecture

11:30-13:30 School Lecture

15:00-15:45 Invited Keynote talk

15:45-17:00 Presentations Coding exercises

17:30-18:15 Invited Keynote talk

18:15-19:00 Presentations Coding exercises



  

SUMMARY

● 34 school students from CZ, LT, SP(9), IT(5), VE(2),DE(4),UK(2),SL,ZA,PL,BE(2),AU,CH(2), 
NL, RU 

● 56 workshop participants

● We offered 20 additional seats in the school for workshop participants, under restricted 
conditions (we had to find seats for virtually all workshop participants).



  

SOFTWARE REQUIREMENTS AND READINESS TESTS 
DATASETS AND CODE



  

Web links

http://www.iwinac.uned.es/Astrostatistics/w/program.html

http://camd08.ast.cam.ac.uk/Greatwiki/GreatStats11

http://www.iwinac.uned.es/Astrostatistics/w/program.html
http://camd08.ast.cam.ac.uk/Greatwiki/GreatStats11


  

Lecturers and invited speakers

 David Hogg (New York University) 

Models: Specification, complexity and choice

 Suzanne Aigrain (Oxford University)

Time series analysis

 Giuseppe Longo (Federico II University)

Knowledge Discovery and Data Mining

 Matthew Graham (California Institute of Technology)

Technical aspects of the analysis of petabyte-size databases

 Robert Lupton (Princeton University)

Statistical Image Analysis



  

 David Hogg: 

Exoplanet demography, quasar target selection, and probabilistic redshift 
estimation: Hierarchical models for density estimation, classification, and 

regression.

 Suzanne Aigrain: 

Learning to disentangle Exoplanet signals from correlated noise

 Giuseppe Longo: 

Astroinformatics and data mining: how to cope with the data tsunami 

 Matthew Graham: 

The Art of Data Science

 Robert Lupton: 

Astronomical Surveys: from SDSS to LSST

Lecturers and invited speakers



  

 Eilam Gross (Weizmann Institute):

Statistical methods in High Energy Physics and their implementation 
for Higgs Search and Dark Matter Search 

 Anthony Brown (Leiden University): 

Science with Gaia: how will we deal with a complex billion-source 
catalogue and data archive?

 Roberto Trotta (Imperial College London): 

Recent Advances in cosmological Bayesian model comparison

Lecturers and invited speakers



  

Models: Specification, complexity, and choice (David Hogg)

1) Model specification and likelihood formulation 

2)  Model complexity and choice 

3) (pair-coding) Model selection workshop 

4) (pair-coding) Model selection workshop 



  

Time Series Analysis (Suzanne Aigrain)



  

Statistical Image Analysis (Robert Lupton)

1.The Sampling Theorem and Image Resampling
2.Object Detection and Measurement as Statistical Estimation 
3.Hands-on session: object detection and measurement
4.Hands-on session continued: object detection and measurement



  

Data Mining (Giuseppe Longo)

Lecture 1: what is data mining

Lecture 2: feature selection and dimensionality reduction

Lecture 3: classification tasks and supervised methods

Lecture 4: clustering methods



  

Technical Aspects of the analysis of petabyte size databases (M. Graham)



  

The (anonymous) questionnaire



  

The questionnaire

                                                                        Wrong

● More/longer hands-on sessions
● Allow for choice of programming language/problems with 
python
● Hands-on sessions more guided.

                                                                         Right

● Video recording of lectures and keynote talks 
● Presentations, manuscripts, python code, datasets available 
online
● Hands-on sessions
● Thought provoking keynote talks



  

Funding and grants

15000

12000

1700

12300

ESF
Micinn
UNED
Fees

● Fee reimbursed to all school participants that 
requested financial support
● Lunch at the venue for all participants
● Travel grants (1500 Euros)
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