4™ Heidelberg Astronomy Summer School:

Statistical Inferences from Astrophysical Data

August 10" - 14", 2009
organized by the

International Max Planck Research School (IMPRS) for
Astronomy and Cosmic Physics at the University of Heidelberg

Invited Lecturers: David W. Hogg, New York

Location:

Ian McHardy, Southampton
William H. Press, Austin

Max Planck conference center (“Max-Planck-Haus”),
Gerhard-Hauptmann-Str. 36, 69120 Heidelberg, Germany

School program (as of August 8", 2009):

Monday, August 10", 2009

09:30 - 10:30
10:30 - 10:40
10:40 - 10:50
11:00 — 12:00
12:00 - 14:00
14:00 - 15:00
15:00 - 15:30
15:30 - 16:30
16:30 - 17:30
17:30 - 19:00

Registration

Welcome address (Hans-Walter Rix)

LOC announcements (Christian Fendt)

Probability and inference (Bill Press)

Lunch break

Random variables, Central Limit Theorem, multivariate Gaussians (Bill Press)
Coffee break

Bayesian estimation of parameters (Bill Press)

Lab: Fitting by Markov-Chain Monte Carlo (David Hogg)

Hacking & practicing (David Hogg, Jo Bovy, Dustin Lang)

Tuesday, August 11", 2009

09:00 - 10:00
10:00 - 11:00
11:00 - 11:30
11:30 - 12:30

Classification of Gaia sources using support vector machines (Kester Smith)
P-value tests and their pitfalls (Bill Press)
Coffee break

Mixture models and expectation-maximization methods (Bill Press)

12:30 — 14:00 Lunch

14:00 — 15:00
15:00 - 15:15
15:15 - 16:00
16:00 — 17:30
17:30 — 22:00

Fitting models to data in the real world (David Hogg)
Coffee break

Lab: Model selection (David Hogg, Jo Bovy, Dustin Lang)
Hacking & practicing (D. Hogg, J. Bovy, D. Lang)
Excursion to MPIA: Tour & BBQ



Wednesday, August 12", 2009 (at the Old Auditory of Heidelberg University)

09:00 - 10:00
10:00 - 11:00
11:00 - 11:30
11:30 - 12:30

Principal components, SVD; Contingency tables (Bill Press)

Determining the structural properties of Milky Way dwarf galaxies
with a Maximum Likelihood algorithm (Nicolas Martin)

Coffee break

Model selection and decision making (David Hogg)

12:30 - 14:00 Lunch

14:00 — 17:30 Excursion: Boat trip on the Neckar River

19:00 — 22:00 Hacking & practicing (at MPH !) / Pub evening

Thursday, August 13", 2009

09:00 - 10:00
10:00 - 11:00
11:00 - 11:30
11:30 - 12:30

Good practice and bad practice (David Hogg)

Analysis and characterisation of variability — the temporal and
Fourier domains (Ian McHardy)

Coffee break

Lab: Measuring astronomical sources in imaging (D. Hogg, J. Bovy, D. Lang )

12:30 — 14:00 Lunch

14:00 - 15:00
15:00 - 15:30
15:30 - 16:30

16:30 - 17:30

17:30 - 20:30

Problems with non-infinite & gappy datasets, red noise leak and aliasing (Ian
McHardy)

Coffee break

Monte Carlo simulations and applications in air-shower simulations
for VHE astronomy (Konrad Bernloehr)

Lab: Simulating lightcurves, Timmer & Konig method (Ian McHardy, Dimitrios
Emmanoulopoulos)

Hacking & practicing (Hogg, McHardy, Bovy, Emmanoulopoulos, Lang)

20:30 — 22:00 Pub evening

Friday, August 14", 2009

09:00 - 10:00
10:00 - 11:00
11:00-11:30
11:30 - 12:30
12:30 — 14:00
14:00 — 15:00
15:00 — 16:00
16:00 - 16:10
16:10-17:00

Inference in action: the force law in the Solar System (Jo Bovy)
Extracting information by modelling (Ian McHardy)
Coffee break

Lab: Adding sampling pattern, comparing observed PSD with
underlying input PSD (Ian McHardy, Dimitrios Emmanoulopoulos)

Lunch

Hacking & practicing: PSD quantitative fitting, calculation of
lags (I. McHardy, D. Emmanoulopoulos)

Phase lags, cross-spectral analysis (Ian McHardy)
Farewell address (Stefan Wagner)

Departure



