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All exercises will focus on real or simulated data. For each data type there should be
some preprocessing of noise reduction if necessary.

1. Probability density functions, Mean, Variance, Bessel's Correction,
Correlations, Correlation types, Entropy, Simulating Data.

2. Likelihood, Maximum Likelihood Estimation, Chi-square test, statistical
significance, p-value, null-hypothesis, Bootstrapping and other resampling analysis
methods.

3. Linear Regression, Binary Classifier - Logistic Regression, SVM, Overfitting
and Underfitting, False/True Negative/Positive - Confusion Matrix, Receiver
Operating Characteristic, R*2, Cross-Validation and other goodness-of-fit measures.

4. Perceptron, Neural Network Classifier, Neural Network Fitting, Bias in Neural
Networks, real data fitting, Digits classification, comparison with other methods.

5. Convolutional Neural Network.

6. Clustering algorithms, k-means, tsne, PCA, PCOA, Factor Analysis, Local
Linear Embedding, Gene Clustering.

7. Recommendation systems, Tensor Decomposition, Autoencoder,
WORD2VEC, DOC and COC.

8. Complex Networks — Erdos-Reynei, Scale-Free, Structure and dynamics,
Laplacian Eigenmaps, handling sparse high dimensional data.

9. Time-series data, FFT, Time-Frequency Analysis, noise reduction, pulse
frequency and phase detection, Poincare Plot, Cross-Correlation.
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Data science methods for physicists



