
Course Outline – Ac.F851 – Advanced Quantitative Methods  

This course aims to provide doctoral students with the necessary econometric and financial 
econometric techniques to conduct research in finance and accounting. It also serves as a 
basis for the more applied course Ac.F875 taught in term 2.  
 
This course will cover econometric techniques on an advanced level that form the basis for 
quantitative and empirical research in finance and accounting. It will also cover the related 
necessary programming skills in advanced econometrics and statistical software packages 
such as MatLab and GAUSS.  
 
The course will start with covering two key areas:  

i) Generalized Methods of Moments and  
ii) Maximum Likelihood Techniques  

 
in a) time series models, b) multiple equations models and c) panel frameworks. 
 
Depending on the composition of the students’ cohort additional advanced methods that 
will be covered in the course may include: Simulated Maximum Likelihood, Efficient 
Important Sampling, Indirect Inference, Bayesian Methods, High-Frequency Financial 
Econometrics, Point Processes, Count Data Models, Limited Dependent Variable models. 
 
Aims of the Course: 

- Deep understanding of Maximum Likelihood and Generalised Methods of Moments 
Theory, and their applications  

- The ability to implement these models/methods in advanced software packages such 
as (Matlab, GAUSS, Ox, Stata) 
 

Structure of the Course: 
- 9 weeks, every week (two hours sessions) 
- Assessment: 50% Empirical Component (two Take Home exams), 50%  Final Exam 

 

Indicative Syllabus: 

Session 1: 
Review Linear Regression Model with stochastic regressors, Estimation Theory, Inference, 
Instruments, Misspecification 

Session 2 – Computer Lab Session: 
Introduction to GAUSS and MatLab and related software packages 

Session 3: 
Asymptotic Theory in linear models under different assumptions for the data generating process. 
Laws of Large Numbers, Central Limit Theorems 
 
Session 4: 
Concept of Endogeneity, Instrumental Variables, GMM, some relationships to Maximum Likelihood 
 



Session 5 – Computer Lab Session: 
Properties of Financial Data, Descriptive Analysis, OLS and ML in GAUSS and MatLab 
 
Session 6: 
Multiple Equations GMM, Application to Asset Pricing Models 
 
Session 7 – Computer Lab Session: 
Time Series Model, Implementation of ML for dynamic models, Specification Tests, Some 
Forecasting 
 
Session 8 – tbc: 
Theory of Point Processes, Random Time Change Theorem, Properties of HF Data 
 
Session 9 – tbc: 
Dynamic duration, count data and intensity Models; Estimation and Specification Tests. 
 
Detailed Course Outline: 

Week Label Details Take Home Exams 50% all 
together 

1  Introduction & Theory I 
Review Linear Regression Model, Assumptions, Estimation 

OLS, ML, MM, Testing, Relaxing Assumptions, 
Misspecification 

  

2 Lab Session I Introduction to computer lab & software packages  
(Matlab & GAUSS)   

3 Theory II Asymptotic Theory, Law of Large Numbers, Central Limit 
Theorems   

4  Theory III IV, GMM, ML & Misspecification;   

5 Lab Session II  Descriptive Statistics, Graphics, OLS Take Home I: Reproduction of EViews 
OLS Output (including Newey-West) 

6 Theory IV GMM - CAPM and extensions   

7 Lab Session III 
 Time Series Models, Model Selection & Specification 
Tests, Forecasting Procedures, Criteria & Tests & ML 

estimation 
 

8 Theory V Point Process Theory & Properties of High Frequency Data 
Take Home II: ARMA-GARCH - ML 

exercise (incl. model specification & 
forecasting)  

9 Theory VI Duration, Count data and Intensity Models   

10  EXAM   
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