smfd0(13a).tex
Day 0. 11.10.2013

STATISTICAL METHODS FOR FINANCE
Professor N. H. BINGHAM, Autumn 2013
6M47; 020-7594 2085; n.bingham@ic.ac.uk; Office hour Fri 4-5
Course website: My homepage.

This full-unit course consists of 38 lectures (2 hours Week 2 + 4 hours
Weeks 3-11), Th 2-4 and Fri 2-4, Fri 11 Oct — Fri 13 Dec, Room 140 (please
note that I am unable to lecture on Th 10 Oct). It is divided into seven parts:

I Estimation [45 hours, Days 1-3]

. Parameters; likelihood [D1]

. The Cramér-Rao inequality [D1]

. Large-sample properties of maximum-likelihood estimators [D2]
. Sufficiency and minimal sufficiency [D2]

. Location and scale; tails [D2]

. Complements [D3]
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IT Hypothesis Testing [3 hours, Days 3-4]
1. Formulation [D3]
2. The Neyman-Pearson lemma [D3]

3. Likelihood-ratio (LR) tests [D4]

[T Multivariate Analysis. [42 hours, Days 4-6]
Preliminaries; matrix theory [D4-5]
Singular-values decomposition (SVD) [D5]
Statistical setting [D5-6]

Sample and population [D6]

Principal components analysis (PCA) [D6]

AN

IV Regression [6 hours, Days 7-9]
1. Least squares [D7]
2. The bivariate normal distribution [D7]
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3. The multivariate normal distribution [D7-§]

4. Quadratic forms in normal variates [DS§]

5. Estimation theory for the multivariate normal [D8-9]
6. Conditioning and regression [D9]

7. Generalised linear models (GLMs) [D9]

V Time Series [9 hours, Days 10-13]

1. Stationary processes and autocorrelation [D10]

2. The correlogram [D10]

3. Autoregressive processes, AR(1) [D10]

4. General autoregressive processes, AR(p) [D11]

5. Condition for stationarity [D11]

6. Moving average processes, M A(q) [D11-12]

7. Autoregressive moving average processes ARM A(p, q) [D12]
8. ARMA modelling; the general linear process [D12]

9. Wold decomposition [12]

10. ARCH, GARCH and Econometrics [D13]

11. State-space models and the Kalman filter [D13]
12. Complements [D14]

VI Non-parametrics [3 hours, Days 14-15]

1. Empiricals; the Glivenko-Cantelli theorem [D14]
2. Curve and surface fitting [D14-15]

3. Non-parametric likelihood [D15]

4. Limit theorems; Markov chains; MCMC [D15]

VII Bayesian Statistics [8 hours, Days 15-19]

Classical statistics and its limitations [D15]

Prior knowledge and how to update it [D15-16]

Prior and posterior densities [D16]

Examples [D16]

Pros and cons [D17]

Hierarchical models; Markov Chain Monte Carlo (MCMC) [D18§]
Further Bayesian aspects [D18-19]

NGtk W

There will be 9 Problem sheets (Fridays, Weeks 3-11), divided between
theory and data analysis. We will have a 10-minute break at half-time. The
exam will be standard format: 3 hours, 6 questions, do 5.
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