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Professor  Tryphon Kollintzas 

Office  : 4th Floor, Derigny Wing, Main Building 

Postal address :.Patission 76 

    104 34 Athens 

Tel.  : +30-2108203340 

Fax  : +30-2108203301 

Email:   : kollintzas@hol.gr 

Teaching hours : TBA 

Office hours  : TBA 

 

Course Description 

This is the basic intermediate level course in public economics. Public economics or public finance 

studies the role of government in the economy. In particular, public economics seeks answers to the 

following four questions: 

(a) When should the government intervene in the economy? 
(b) How might the government intervene in the economy? 
(c) What are the effects of government interventions on economic outcomes? 
(d) Why governments choose to intervene in the way they do? 

Too abstract? Not really, because another way economists highlight the usefulness of a course like 

this is by claiming that “it helps you understand the public finance issues discussed in the front page 

of newspapers everyday.” For, police protection, national security, immigration policy, health care, 

all levels of education, environment protection, social insurance, social security, unemployment 

insurance, disability insurance, welfare programs, mobile phone and tv licenses, internet regulation 

and all kinds of income, property and consumption taxes are all subject matters of public economics. 

The analysis of public economics has two forms: positive analysis that examines what actually 

happens, as with the answers to questions (c) and (d), above; and normative analysis that examines 

what should have happened, as with the answers to questions (a) and (b), above. In so doing, both 

theory and empirical observation is used interactively in the study of the underlying problems and 

conclusions.  

 

Teaching Method 

A series of lectures, typically, twice a week, is the basic teaching method. Some exercises will be 

handed out in class, but, they will not be graded. 

mailto:kollintzas@hol.gr


 

 

Evaluation Method 

There will be a one-hour midterm and a two-hour final examination, based on the exercises handed 

out in class. The midterm and the final contribute 1/3 and 2/3 of the course grade, respectively. 

 

Curriculum 

 

Week Subject Readings 

1 Introduction  Gruber Ch. 1 

(Rosen Ch. 1) 

2 The Government Budget Notes & Gruber Ch. 4 

 

3 Reasons for State Intervention 

(Efficiency and Equity) I 

Gruber Ch. 2 

4 Reasons for State Intervention 

(Efficiency and Equity) II 

Rosen Ch. 4 andNotes 

5 Externalities Gruber Chs 5 and 6 

(Rosen Ch. 6) 

6 Public Goods - Gruber Ch. 7 

(Rosen Ch. 5) 

7 Midterm Exam – Local Public Goods Gruber, Ch. 10 

8 Cost Benefit Analysis Gruber Ch. 8 

(Rosen Ch. 12) 

9 Political Economy  and Democracy Gruber, Chs 9.1-9.3 

(Rosen Ch. 7) 

10 Public Choice and Government Failure  

Difficulties of  Reform 

Gruber, Ch. 9.4 

 and Notes 



 

Implementation 

11 Social Insurance and Social Security Gruber, Chs 12 and 13 

12 Taxation and Efficiency Gruber, Chs 18 and 20 

(Rosen Ch. 14 and 15) 

13 Taxation and Equity Gruber, Ch. 19 

(Rosen Ch. 13) 

- Final Exam  

In addition, students should read Gruber, Ch. 3 on their own. 

Readings in parentheses (.) are optional. 

 

Books: 

Gruber, J., Public Finance and Public Policy, Fifth Edition, Macmillan, 2016 

Rosen, H.S.,  and Gayer, T., Public Finance, Ninth Edition, Irwin-McGraw Hill, 2016 

Prerequisites: 

This is an intermediate level, undergraduate course. A prerequisite for this course is knowledge of 

basic microeconomics, macroeconomics, and statistics. 

mailto:ehatzi@aueb.gr


 

mailto:ioannou@aueb.gr
http://www.msl.aueb.gr/people.html


 

https://edu.dmst.aueb.gr/


 

http://www.msl.aueb.gr/msupport.html


 



23 

 



24 

 



25 

 



26 

 

mailto:ehatzi@aueb.gr


27 

 

• 

• 

• 

• 

• 

• 

• 

mailto:soderq@aueb.gr


28 

 

• 

• 

 



29 

 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 



30 

 

• 



31 

 

• 

 

• 

• 

• 

 

• 

• 

• 

• 

 

• 

• 

• 

 

http://www.oecd-ilibrary.org/docserver/download/9205111e.pdf?expires=1411461959&id=id&accname=ocid195160a&checksum=019F77B24D284BEEB4A297FD1BDF995E


32 

 

− 

− 



33 

 

− 

− 

− 

− 

− 

− 

− 

− 

− 

− 

− 

− 

• 



34 

 

• 



35 

 

• 

• 

▪ 

▪ 

▪ 

▪ 

▪ 



36 

 



37 

 



38 

 



39 

 



40 

 



41 

 

mailto:ehatzi@aueb.gr


42 

 



43 

 



44 

 

 

 

 

 

 

 

 

 

 

1.  

mailto:vpap@aueb.gr


45 

 

2.  

3.  

4.  

5.  

6.  

7.  

• 

• 

• 

• 



46 

 

- 

- 

- 

- 

- 

- 

- 



47 

 



48 

 



49 

 



50 

 



51 

 



52 

 

- 

- 

- 

- 

- 

- 

- 

- 



53 

 

 

 

 



54 

 

 

 

 

 

 

8.  

9.  

10. 

11. 

12. 

13. 

14. 

• 

• 



55 

 

• 

• 



56 

 

❖ 

o 

o 

o 

❖ 

o 

o 

o 

❖ 

o 

o 

❖ 

o 

o 

o 



57 

 

3. Financial Risk Management  (2019) 
 

Prof. D. Georgoutsos  M.Sc. (Econ), Ph.D. 

 
Reading material 

 

 (*) Hull John, 2018, “Risk Management and Financial Institutions”, 5rd ed., J. Wiley (H) 

(*) Jorion Philippe, 2011, “Financial Risk Manager Handbook”, 6th ed.,  J. Wiley & Sons (PJ1), 

 (*) Saunders Anthony & M. Cornett, 2017, 9th ed., “Financial Institutions Management: a Risk 

Management Approach”, McGraw Hill (AS1) 

           http://www-2.rotman.utoronto.ca/~hull/ 

(*) suggested textbooks 

Course Evaluation: Final written exams – multiple choice questions 

Lectures Outline 

 

1.  Classification of Risks for Financial Institutions  and the Recent Experience. Interest Rate Risk 

(Repricing and  Duration Gap analysis). Liquidity Risk: gap analysis and liquidity risk indexes. Market 

risk and Value-at-Risk. The variance-covariance method, Historical Simulations and Monte-Carlo 

Simulations. Back testing evaluation.  

 

•  (PJ1) ch . 12,13, 14, 15, 16, 17, 28.   

• (AS1) ch. 7, 8, 9, 10, 20 

• (H) ch. 2,  9, 12, 13  

2.  (Measuring the exposure to credit risk. Statistical approaches:  Linear Discriminant analysis and 

Probit models. Measuring Default risk from market prices (The KMV model, the creditmetrics 

model). Measuring Actuarial Default risk.  Default risk for off-balance positions. Managing the 

credit risk exposure: credit derivatives and securitizations.  

 

• (PJ1) ch. 19, 20, 21,22, 24, 28 

• (AS1) ch. 11, 12, 13, 

•  (H) ch.  19, 20, 21 
 

3. The Regulatory framework for the capital adequacy of banks. The Basle Accord proposals.  
 

•  (PJ1) ch .28, 

•  (AS1) . ch 20 

•  (H) ch. 6, 15, 16, 17 

http://www-2.rotman.utoronto.ca/~hull/
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DEPARTMENT OF INFORMATICS 

 

Incoming Erasmus students who speak Greek may attend any of the undergraduate courses of the 

Department of Informatics (7 or 6 ECTS credits each); their descriptions (in Greek) can be found at: 

http://www.cs.aueb.gr/el/content/programma-spoydon.  

Incoming students who speak English may also attend any of the following courses, which are offered 

as reading courses.  

FALL SEMESTER 

1. Wireless Networks and Mobile Communications, V. Siris 

6 ECTS credits 

Communication with Lecturer 

e-mail: vsiris@aueb.gr 

Course Description 

The course's goal is an in depth discussion of the fundamental principles, architectures, and 

functionalities of wireless networks and mobile communications. The course discusses not only how 

wireless networks operate, but also why they operate in a particular way. Moreover, the course 

highlights key trends which includes cross-layer dependence of functions in wireless networks and 

the integration of fixed/wired with wireless and mobile communications. 

2. Diploma Thesis  

6 ECTS credits 

http://www.cs.aueb.gr/el/content/programma-spoydon
mailto:vsiris@aueb.gr
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Interested students should contact directly the faculty members: G. Polyzos (polyzos@aueb.gr), V. 

Vassalos (vassalos@aueb.gr), Vana Kalogeraki (vana@aueb.gr), G. Papaioannou (gepap@aueb.gr), G. 

Xylomenos (xgeorge@aueb.gr).  

SPRING SEMESTER 

1. Distributed Systems, V. Kalogeraki,  

6 ECTS credits 

Communication with Lecturer 

e-mail: vana@aueb.gr 

 

Course Description: The purpose of this course is to integrate the theory and practice of distributed 

systems with focus on recent developments and state-of-the-art practical systems. The topics we will 

cover include middleware architectures, process management, replication, consistency and group 

communication protocols, peer-to-peer systems, real-time scheduling, programming frameworks 

such as MapReduce, file systems and caching, and distributed sensor systems. We will discuss 

detailed case studies that illustrate the concepts for each major topic. 

2. Software Verification, Validation & Maintenance, N. Malevris 

6 ECTS credits 

Communication with Lecturer 

e-mail: ngm@aueb.gr  

Course Description  

Importance of software specifications and user’s requirements. Programming practice. Programming 

languages importance in software development. High quality software development. Software 

quality and methods for achieving it. Quality standards. Software verification – formal methods. 

Validation of software and techniques. Software testing. Strategies and methods for effective 

software testing. Test data generation. Software maintenance. Emphasis on effective methods for 

maintaining software. Importance of appropriate documentation in software development. Cost 

estimation of software development. Emphasis on special characteristics of object oriented software 

as well as web applications. Automated tools with respect to the topics listed above. 

Suggested textbooks 

M. PEZZE, M. YOUNG, «SOFTWARE TESTING AND ANALYSIS: PROCESS, PRINCIPLES AND 

TECHNIQUES» (WILEY) or  

P.AMMANN, J.OFFUTT, INDRODUCTION TO SOFTWARE TESTING (CAMBRIDGE UNIVERCITY PRESS. 

3. Special Topics in Database Systems, V. Vassalos 

mailto:vana@aueb.gr
mailto:gepap@aueb.gr
mailto:xgeorge@aueb.gr
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6 ECTS credits 

Communication with Lecturer 

e-mail: vassalos@aueb.gr  

Course Description  

The course focuses on the important challenges of data integration. It includes in depth discussions 

of the following: Data source modeling. Answering queries using views. String matching. Schema 

matching. Schema mapping. Ontology matching. Data exchange. Data cleaning. Web data 

integration. Building wrappers. Query execution for data integration systems. We will discuss 

detailed case studies that illustrate the concepts for each major topic. 

Suggested textbooks: Principles of Data Integration, by AnHai Doan, Alon Halevy, and Zachary Ives, 

Morgan Kaufmann, 1st edition (2012), 520 pages 

4. Diploma Thesis 

6 ECTS credits 

Interested students should contact directly the faculty members:  G. Polyzos (polyzos@aueb.gr), V. 

Vassalos (vassalos@aueb.gr), G. Papaioannou (gepap@aueb.gr), G. Xylomenos (xgeorge@aueb.gr). 

All students should come from Department of Statistics or  

Department of Mathematics 

WINTER SEMESTER 

1. Statistical Quality Control (Reading Course) 

St.Psarakis 

7 ECTS credits 

Communication with Lecturer 

e-mail: spsa@aueb.gr 

Prerequisites  

Attendance and knowledge of topics related to Estimation-Hypothesis testing, are very useful.  

Course contents 

http://pages.cs.wisc.edu/~anhai
http://homes.cs.washington.edu/~alon
http://www.cis.upenn.edu/~zives
mailto:gepap@aueb.gr
mailto:xgeorge@aueb.gr
mailto:spsa@aueb.gr
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Definition of quality. Basics on quality and statistical quality control. Cause and effect chart, Pareto 

chart. Control charts for variables. Attributes control charts, Individual charts. Capability indices, 

Introduction to multivariate control charts. Basics of six sigma methodology. Acceptance sampling. 

Recommended or required reading 

• Montgomery, D.C. (2005). Introduction to Statistical Quality Control. J. Wiley New York 5th 
edition.  

• Ryan, T. (2000). Statistical methods for quality improvement. J. Wiley New York 2nd edition. 
 

2. Computational Statistics (master course)  

D. Karlis 
7,5 ECTS credits 
 
Communication with Lecturer 
e-mail: karlis@aueb.gr 
 
Prerequisites 
Probability, Statistics, Estimation-Hypothesis testing, Linear Modelling, Analysis of Variance. 
The course is suitable for students from Statistics departments. 
 
Course contents 
R programming, simulation techniques, Monte Carlo methods, numerical methods for stats, 
smoothing, numerical optimisation, bootstrap, MCMC. 
 
Recommended or required reading 

• Venables, W.N., Ripley, B.D. (2002). Modern Applied Statistics with S (4th edn). 
Springer Crawley, M.J. (2002). Statistical Computing: An introduction to data analysis 
using S-Plus. Wiley  

• Robert, C.P. and Casella, G. (2010). Introducing Monte Carlo Methods with R, 
Springer. 

• Efron, B. and Tibshirani, R.J. (1993). An Introduction to the Bootstrap, Chapman & 
Hall. 

 

3. Actuarial Science II (Reading course) 

A. Zimbidis 

7 ECTS credits 

Communication with Lecturer 

e-mail: aaz@aueb.gr 

Prerequisites  

Basic knowledge of Mathematics, Probability and Statistics. 

mailto:karlis@aueb.gr
mailto:aaz@aueb.gr
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Course contents 

Survival function, Simple mortality table and related functions, force of mortality, laws 

Classics mortality, actuarial tables and commutation functions, Stochastic approach to Life 

Insurance.  Life annuities with one or more payments annually, Relationship between 

annuities, life insurance of various kinds, Relationship annuities  and insurance, interest rate 

movements and mortality.  Net premiums and gross premiums, concept and process of 

calculating reserves, Relationship between successive stock price. Tables and Actuarial 

functions for two or more persons, Contingent actuarial functions..  

Recommended or required reading 

• Zimbidis A.(2009), «Actuarial Mathematics of Life Insurance» 
• Neil A. (1986), «Life Contingencies» Heinemann Professional Publishing 
• Etienne De Vylder (1997), “Life insurance : Actuarial Perspectives” 
• Kluwer Academic Print 

 

 

4. Data Analysis (master course) 

I. Ntzoufras 

7.5 ECTS credits 

Communication with Lecturer 

e-mail: ntzoufra@aueb.gr 

Prerequisites  

Statistical Inference, Regression Analysis, Basic knowledge of R. 

Course contents 

Primary aim of this course is the understanding and the application of statistical method in real life 

problems of various scientific fields such as Management, Marketing, Psychology, Medicine, Sports 

and Social Sciences. Focus is given on the review of parametric and non-parametric hypothesis tests 

for one and two samples (t-tests και Wilcoxon tests), analysis of variance and regression models. 

Emphasis is given in the implementation of all methods using R and in problem solving. Interesting 

real life datasets and problems are analyzed during this course with aim to provoke their attention 

and motivate them.  

The course is taught in 12 four-hour sessions (9 lectures and 3 labs) which will cover the following 

topics: Introduction to data analysis and analytics - motivation; Descriptive analysis and Data 

visualization; Basic principles of Statistical Inference (Estimators, point estimation, interval 

estimation, hypothesis tests, p-values, data analysis with R ( t-tests, χ2, ANOVA, normality tests, tests 

for equality of variances); Correlation and Simple linear regression, Regression diagnostics; Outliers 

mailto:ntzoufra@aueb.gr
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and influential points; Multiple regression; Collinearity; AIC and BIC; Stepwise variable selection; 

Ridge regression; Lasso Regression. 

Examination  

One assignment (50%) and one written examination (50%) with the requirement the grade in the 

written examination to be higher than 5 (out of 10).  

Recommended or required reading 

• Diez, D., Barr, C., & Cetinkaya-Rundel, M. (2012). OpenIntro statistics (Second. 
Edition). Free Open Book; available at http://www.openintro.org/stat/textbook.php  

• Fox J. & Weisberg H.S. (2011). An R Companion to Applied Regression. 2ndedition. 
SAGE Publications Inc.  

• Faraway, J. (2002). Practical regression and ANOVA using R; available at http://cran.r-
project.org/doc/contrib/Faraway-PRA.pdf  

• James, G., Witten, D., Hastie, T., & Tibshirani, R. (2013). An introduction to statistical 
learning. Springer; available at http://www-bcf.usc.edu/~gareth/ISL/  

• Rui Miguel Forte (2015). Mastering Predictive Analytics with R Paperback. Packt 
Publishing  

•  

5. Probability and Statistical Inference (master course) 

A.Υannacopoulos – Ν.Demiris 

7.5 ECTS credits 

Communication with Lecturer 

e-mail: ayannaco@aueb.gr & nikos@aueb.gr  

Course contents 

The aim of the course is to present key topics of probability and distribution theory and to place 

particular emphasis on statistical inference. Initially, the axiomatic definition of probability is given by 

using measure theory and its interpretation in the classical/Bayes approach. Then the conditional 

probability is given, the concept of random variable, transformations, moments, moment generating 

function and characteristic functions. It follows the distribution theory, location/scale families, 

exponential family and goodness of fit measures. The topics defined in the one-dimensional case are 

presented for multivariate distributions and furthermore are defined the hierarchical models, the 

idea of independence, correlation and prediction, while some basic inequalities are given. Next, is 

the theory of order statistics, convergence (in probably, almost sure and by law), law of large 

numbers, central limit theorem and delta method. The principle of sufficiency and likelihood and 

completeness are also given. Finding point estimators (method of moments, maximum probability, 

Bayes rule) and their evaluation (mean square error, uniformly minimum variance unbiased 

estimator, Cramer-Rao, Rao-Blackwell, decision theory). Hypothesis testing (likelihood ratio test, 

Bayesian testing, union-intersection tests) and their evaluation (size and level, p-value, type I and II 

errors, even more powerful test, Neyman-Pearson lemma, monotone probability ratio, Karlin-Rubin), 

hypothesis testing and large data, multiple comparisons and corrections. Finally, confidence interval 

http://www.openintro.org/stat/textbook.php
http://cran.r-project.org/doc/contrib/Faraway-PRA.pdf
http://cran.r-project.org/doc/contrib/Faraway-PRA.pdf
http://www-bcf.usc.edu/~gareth/ISL/
mailto:ayannaco@aueb.gr
mailto:nikos@aueb.gr
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material is covered by finding methods (inverting a test statistic, pivots and Bayes methods), their 

evaluation (coverage probability) and interpretation. 

Recommended or required reading 

• R. Ash, Statistical Inference, Dover 

• Jacod and Protter, Probability Essentials Springer. 

• Berger and Casella, Statistical Inference 
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SPRING SEMESTER 

 

1. Multivariate Statistical Analysis ADVANCED LEVEL (Reading Course) 

D. Karlis 

8 ECTS credits 

Communication with Lecturer 

e-mail: karlis@aueb.gr  

Prerequisites  

Knowledge of  

• Statistical Inference 

• Linear Algebra 

• Basic knowledge of R 

•  
The course has the following parts 

• Multivariate descriptive and graphs  

• Multivariate normal and related distributions  

• Hypotheses tests for multivariate data  

• MANOVA  

• Multivariate Linear model  

• Principal Components Analysis  

• Factor Analysis  
During the course there are 3-4 projects. The projects need computing in R.  

 

2. Statistical Learning  (master course) 

I.Papageorgiou 

4 ECTS credits 

Communication with Lecturer 

e-mail: ioulia@aueb.gr 

Prerequisites  

Attendance only for students from Statistics departments with good knowledge of R, statistical 

inference, data analysis and Linear algebra. 
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Course contents 

Unsupervised learning: association rules, clustering, self organizing maps Supervised Learning: LDA, 

QDA, k‐nn, penalized LDA Kernel methods and regularization methods (Ridge, Lasso, Elastic Net) 

Model Assessment and Selection. Big data problems 

Recommended or required reading 

• Hastie, Tibshirani and Friedman (2009) Elements of Statistical Learning, 2nd edition 

Springer 

• James, Witten, Hastie and Tibshirani (2011)  Introduction to Statistical Learning with  

applications in R, Springer 

• B. S. Everitt, S. Landau, M. Leese, and D. Stahl (2011) Cluster Analysis, Fifth 

Edition, Wiley 
 

3. Ιntroduction to Probability and Statistics using R (Reading Course) ADVANCED LEVEL 

D.Karlis, X.X.Penteli 

7,5 ECTS credits 

Communication with Lecturer 

e-mail: karlis@aueb.gr, xpedeli@aueb.gr 

Prerequisites 

Students should have taken introductory courses in Probability, Statistics and R programming. The 

course is suitable only for Statistics students 

Course Content 

Emphasis is given on R programming using ideas from probability and Statistics. So, the course is 

mainly an R programming course. The curse aims at introducing ideas from Porbbaility and Statistics 

together with R programming. Such examples is using simulation to show and understand  with the 

Central limit theorem, the law of large numbers, probability as frequency, descriptive statistics and 

their properties etc 

4. Actuarial Science I (Reading course) 

A. Zimbidis 

7 ECTS credits 

Communication with Lecturer 

e-mail: aaz@aueb.gr 

Prerequisites  

Basic knowledge of Mathematics, Probability and Statistics. 

mailto:karlis@aueb.gr
mailto:aaz@aueb.gr
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Course contents 

Uncertainty, Risk, Insurance, Insurance Companies, Actuaries, Insurance Concepts, Products, 

Actuarial base. Frequency, severity and pricing methodology premium adjustments, 

Projections and trends for the final payments by using linear and other models. Reserving 

methods, Analysis of Insurance Data, Triangular methods and olistic methods of reserving, 

Discounting reserves, and Confidence Intervals. Reinsurance schemes, «Bonus-Malus» and 

Markov Chains. 

Recommended or required reading 

• Zimbidis A.(2008) “Actuarial Mathematics of  Non-life Insurance” 
• Brown R.L , Gottlieb L.R. (2005) -3rd edition 
• “Introduction to Ratemaking and Loss Reserving for Property and Casualty Insurance”, 

Actex Publications, 
• Mikosch T. (2006) “Non-Life Insurance Mathematics: An Introduction with Stochastic 

Processes”, Springer 
 

5. Financial Econometrics (master course) 

P.Dellaportas 

4 ECTS credits 

Communication with Lecturer 

e-mail: petros@aueb.gr 

Prerequisites  

Statistical Inference, Regression Analysis, Basic knowledge of Matlab. 

Course contents 

Introduction to Course: Outline of Topics, Basic Econometric Models, Mean-Variance Portfolio 

Theory (Return and risk, Portfolio diversification, Construction of optimal portfolios, Basic empirical 

application), Performance Evaluation of Financial Assets (Capital asset pricing model, Treynor 

measure, Sharpe measure, Jensen’s alpha, Multifactor models, Alternative measures, Empirical 

application), Characteristics of Financial Data (Fat tails, Volatility clustering phenomenon, Leverage 

effect), Heteroskedasticity Models (ARCH, GARCH and EGARCH models, Properties of time-varying 

models, Estimation of heteroskedastic models, Empirical application), Multivariate Factor models 

(Single index models, General multivariate mulifactor model), Multivariate Heteroskedasticity 

Models (Multivariate ARCH/GARCH models, Constant conditional correlation model, Empirical 

application)  

 

mailto:petros@aueb.gr
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Recommended or required reading 
• Tsay, R.S. (2002). Analysis of Financial Time Series, Wiley 
• Elton, E. J., Gruber, M. J., Brown, S. J., and Goetzmann, W. N. (2006). Modern 

Portfolio Theory and Investment Analysis (7th Ed.), Wiley. 
• Sharpe, W., Alexander, G. and Bailey, J. (1995). Investments (5th Ed.), Prentice Hall. 

 
 

 6. Biostatistics (master course) 

 X.X. Penteli 

 4 ECTS credits 

Communication with Lecturer 

xpedeli@aueb.gr  

Course contents 

Introduction to epidemiology and epidemiological study designs 
Measures of health and disease: Measures of disease frequency (prevalence, incidence), Risk 
measures (cumulative incidence or risk of disease, incidence rate of disease, odds of 
disease), Measures of exposure effect (risk ratio, rate ratio, odds ratio, risk difference, rate 
difference) 
Rates of disease: Rates, Rate ratio, Test of null hypothesis, Exposures with more than two 
levels, Stratified analysis of rates – Controlling for confounders 
Survival analysis: Censored observations, The lifetable method, The Kaplan-Meier method, 
The log-rank and other tests for testing survival curves, The Nelson Aalen estimator, Survival 
regression (Cox’s proportional hazard model, Aalen’s additive model, Cox’s time varying 
proportional hazard model) 
Case-control studies: Analysis of case-control studies (prospective/ retrospective approach), 
Analysis of unmatched case-control studies, Matched case-control studies, Choice of controls 
in case-control studies 
Clinical trials: Definition/ Phases of CTs, Ethics, Standard CTs designs (parallel group, cross-
over, control arms, single arms, active control, placebo), Hypotheses/ Aims (superiority, non-
inferiority, equivalence, primary secondary), Endpoints / Measurements, Treatments / 
Interventions, Randomization, Stratification, Blinding, Sample Size, Interim Analyses, 
Sequential Monitoring 
 

Recommended or required reading 
• Armitage, P.; Berry, G.; Matthews, J.N.S. Statistical Methods in Medical Research; 

Wiley: Hoboken, NJ, USA, 2002. 
• Clayton, D.; Hills, M. Statistical Models in Epidemiology; Oxford University Press: 

Oxford, UK, 2013. 
• Pocock SJ. Clinical trials: a practical approach. Wiley, New York, 2013. 
• David W. Hosmer, Jr., Stanley Lemeshow, Susanne May, 2008 Applied Survival 

Analysis: Regression Modeling of Time to Event Data, 2nd Edition. Wiley Series in 
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Probability and Statistics  
• Kenneth J. Rothman, Sander Greenland, Timothy L. Lash, 2012 Modern Epidemiology 

Third Edition, Lippincott Williams & Wilkins 
 
 

7. Advanced Stochastic Processes (master course)  

N.Fragos 

3,5 ECTS credits 

Communication with Lecturer 

e-mail: zazanis@aueb.gr 

Course contents 

Martingales in Discrete and Continuous Time. Brownian Motion: Characterization, Construction and 

Properties. Quadratic Variation. Ito integration. Properties of Ito integrals, the Ito formula. Stochastic 

Differential Equations. Existence and uniqueness of solutions. Examples and applications from 

Insurance, Finance, and Operations Research. 

Recommended or required reading 
• Fima C. Klebaner (2005). Introduction to Stochastic Calculus with Applications. Imperial 

College Press. 
• Bernt Oksendal (2003). Stochastic Differential Equations, an Introduction with Applications. 

Sixth Edition, Springer Verlag. 
• J. Michael Steele (2000). Stochastic Calculus and Financial Applications. Springer Verlag. 
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