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Interpreting observations is a fundamental part of the job of a scientist,
experimentalist or theorist alike. Statistics makes it possible to accomplish this
task, allowing us to make quantitative statements on the nature of a physical
system on the basis of the available data. However, the decision of what statistical
method to apply in a given situation is not a trivial one, but depends on the type

k> {m ]
fhl'mhf)'\ of data involved and, ultimately, on the scientific question that one wants to
Cgilrsse address. The good use, or the misuse, of statistics can make the difference
Description between a discovery or a false claim.
This course covers the statistical methods that are most commonly used in the
analysis of astronomical observations. The student will learn how to extract
accurate information from noisy data, find patterns, fit models, and make
predictions on future observations.
Most importantly, he or she will learn the advantages and limitation of each
statistical method, and how to best tackle each observational problem from a
statistical point of view.
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Week Content Hours Format | Instructor
1 Probability theory 3
2 Frequentist statistics 3
3 Maximum likelihood estimation 3
Fisher matrix forecast
4 3
Uncertainty estimation: boostrap
5 . . 3
- and jackknife
A
Schedules 6 Bayesian statistics 3
7 One-dimensional problems 3
8 Multi-dimensional problems 3
9 Bayesian hierarchical models 3
10 Sampling techniques 3
11 Model comparison 3
12 Basics of machine learning 3
13 Classifiers 3
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14 Statistical challenges in astronomy 3
(1
Statistical challenges in astronomy
15 3
(1)
16 Final exam 3
*FE 173
Grading 50% homework, 50% final exam
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g Ivezic, Z. et al. “Statistics, Data Mining, and Machine Learning in Astronomy”,
0 Princeton University Press
Textbooks &

Gelman, A. et al. “Bayesian data analysis, 3rd edition”
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