A modern graduate program

that combines strong background
In economics with cutting-edge
methods in data analytics
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TuApa OKOVOIKAC ETULOTAKNG, TuAua Owovoukng EmotAung, EudyyeAog AlotkntomnouAog, AxAAéag Baoihomoulog,
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Data Analytics for Finance and Macro
(DAFM) Research Centre.
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€ 3 Baoikd EpwTAOTO YL VO EEKWVACOUUE CWOTA...

7 Oa elval 1o MeTarmTuyLoko mou eMAEYwW akoua OXETLKS o 10+ xpovia;
Nl EivaL mpooaploouévo otic aAdayEc Tne ayopdc kat Tnc Texvoloylac;

7 Mpoodépel To METATTTUXLAKO LOXUPEC TIPOOTTTIKES KAPLEPAG OO TNV TIPWTN KLOAAC HéEPQL
A 2c OUVOEEL AUEDO UE TNV OYyOpPd EPYAOLOC;

7 Mou &ivel to Metartuxtakd edhoSia vo, avakoADPw oUTO TTIOU TIPAYUATIKA LUE EUTIVEEL,
Q Me Bonda va katadaBw Tt VAW va kavw emayyeEAUNTIKA,
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2TOX0C Tou lMpoypappatoc

epupwvel Tnv Otkovoukn EmotApun kat tnv EmotApn Asdopevwv

* Napexel eknaidbevon oe ePpAPUOCUEVA OLKOVOULKA LLE CUYXPOVEC LEOOSOUC OLKOVOUETPLOG
Kol pnXavikng panonc (machine learning), oe yA\wooec npoypappatiopov R & Python.

* EdbodLalel e mponyHEVEG e€Lotnteg avaAuonc dedopéva uPnAwv dtactaocewy,
SopNUEVWYV N Un, yla EMAVGCN oUVOETWV MPOBANUATWVY KOl TIAPOX KOUWVOTOMWV AUCEWV.

* E¢aodalilel uPNAEC MPOOMTIKEC KAPLEPAC OE CUUBOUAEUTIKEC ETALPELEC, ETILXELPNOELC KOl
OPYOVLOHOUC, TPATIE(EC KOl XPNUOTOOLKOVOULKEC OLYOPEC.
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ENIXEIPHMATIKH OIKONOMIKH
ME ANAAYTIKEL ME©OAOYL

BUSINESS ECONOMICS
WITH ANALYTICS

Aopun Zrmouvdwv
90 ECTS

Mpomapaokevaotika padnpata (1-19 em. 2025)
Seminars in R, Introduction to Statistic, Introduction to Microeconomic Theory

MSc in Business Economics with Analytics (full-time, 4-day week)
- A g&aunvo: 4 UTIOXPEWTLKA padnpata
— B e&dpnvo: 2 umoxpewtikad & 3 €rtAoyng
— I g&dpnvo: SutAwpatikn epyacia

MSc in Business Economics with Analytics (employee-friendly, 2-day week)
— A g€dunVvo: 2 UTIOXPEWTLKA padnpoto
— B e&dpnvo: 2 umoxpewtikad & 1 erthoyng
— [ eédunvo: 2 UTTOXPEWTLKA padbnuata
- A gédpnvo: 2 emAoync
- I, A e€dpunvo: SuTAwpATIKA Epyacia
Evotnteg - modules

Industrial Organization and Strategy, Market Analysis and Portfolio Management, Analytical and
Computational Data Methods for Economics, Quantitative Methods, Computational Econometrics for
Economics and Finance, Data Analytics for Applied Macroeconomics and Finance, Behavioral Economics,
Data Analytics for Applied Microeconomics and Business Strategy, Macroeconomics of Financial Markets,
Financial Data Analytics, Corporate Finance, Financial Derivative Products

Baoikég Mwooec Mpoypappatiopou
R, Python



EUpoc As&lotnTtwv: EvOelkTIKEC BEPATIKEC OUTAWUOTIKWY

gepyoolwyv, akadnuaikov €touc 2024-2025

Ml Data Science & Machine Learning in Economics
@ Finance, Investment & Risk Analysis
® Environment & Climate
Public Policy, Labour & Macroeconomics
A Consumer & Household Economics

@& Sports Economics
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AmtepLoplotec MNpoormtikec Kaplepalc

Yuvbuadloupe tn SUVAN TWV OLKOVOULKWY HLE TIPONYLLEVEC TEXVOAOYLKEC LEBOSOUC
availuong 6edopevwy, avadeLKVUOVTOC NYETIKA OTEAEXN LE LKAVOTNTEC OTNV:

e £pOPLOCUEVN OLKOVOULKA avaAucn HE Sedopéva uPnAwv SLacTACEWV yLo avATITUEN
eTMEVOUTIKWV oTpatnylkwy Kat dtaxeipton kivduvwy (risk management).

* entiAuon ocuvOeTWV MPOBANUATWY OTA XPNHUATOOLKOVOULKA, EGOPUOCUEVN BLOUNXAVLKN
OpYAVWON, LOLKPOOLKOVOULKI), CUMTIEPLIOPA KATAVOAWTH), ETILXELPNUOTLKN OTPOTNYLKN,
oUMBoUAgUTIKN.

* QVAMTUEN KOLVOTOMLOG OTO TTAQLLOLO ETILXELPNMATIKWY KoL ETIEVOUTLKWY ATtoPpACEWV.

ENIXEIPHMATIKH OIKONOMIKH
ME ANAAYTIKEX MEOOAOYE
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Me tnv aflomniotia tov TpuRuoatoc Owkovoulkne Emotnuncg touv ONA

Alaypovika KopuPpailou TUAMOTOC OLKOVOLLLKWY ETMLOTNMWY otnv EAAGSa

OIKONOMIKO
MANENIETHMIO
AOHNAQON
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https://www.kathimerini.gr/economy/561681874/methodologia-gia-tin-axiologisi-ton-tmimaton-oikonomikon-epistimon/

Strategic Partnership with the 1B Group Lectures

hosted by MSc in Business Economics with Analytics

European Investment Bank Group o ioh o Dot 8| e

Four lectures by EIB Group executives:

1. Why an Investment Bank for Europe: economic impact and political role

2. Project cycle & activities in Greece - Case study

3. EIF Presentation & activities in Greece

4. The EIB Climate Bank Roadmap
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Thematic cooperation with Deloitte

On-site Workshop with Value Creation Services (VCS)
Team, as part of Corporate Finance elective course

Focus on:

1. Restructuring & Value Creation (Performance Improvement)

2. Supporting private equity-backed businesses and corporates
to take an accelerated lens to performance improvement

3. Delivering advancements to cash flow & EBITDA position

ENIXEIPHMATIKH OIKONOMIKH
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Strategic Partnership
with Intrum Hellas

A market leading credit management organization with

o .

heavy use of data analytics = S1konomie
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Intrum Academic Excellence Awards

Xpnuotwka Bpafeia vpnAwv BabuoAoylkwv
eTLOOCEWV OTLC EEETAOELC

Intrum Next Generation Program - NGP
EukallpleC CUUMETOXNC OTO TPWTOTIOPLAKO
SleBvEC mpoypappa AN pouC araoxoAnong
NGP o€ topeilc otpatnylkng kot data analytics
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De | egatiQ NS to Econometric Game
Econometric Game

Econometric Game at the University of Amsterdam is the
World Championship in Econometrics

Our very own llias Stavrianopoulos, George Malanos, and teammates Lampis Tzai
and loannis Stylidis represented Greece at the Econometric Game 2025®

Advanced to the Top 10 Finalists, tackling a real-world challenge:

MIForecasting and classifying grid con%estion events in Germany and proposing
targeted, data-driven energy policy solutions.

TT——

{55 s 3
‘Athens school .,

of Economics ¥,
and Business

Their approach?

€ Machine Learning (XGBoost)

£ Custom-developed variant of a minority oversam|:>ling technigue

£ Policy recommendations based on counterfactuals and partial dependency plots

They stood out among 31 top-tier universities including Harvard, Oxford, Cambridge,
National University of Singapore, Seoul National University, Sciences Po, University
of Amsterdam, Carlos lll, Erasmus, Copenhagen, Stockholm, Maastricht.
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https://www.linkedin.com/company/econometric-game/
https://www.linkedin.com/in/ACoAAEXiC0UBywXb9A7r7nXsshOS_aDCYSbM0E0
https://www.linkedin.com/in/ACoAADbpymQB6ySmigZGpWMIC00_qSD-qMsb0Pg
https://www.linkedin.com/in/ACoAACUzs4kBb9LeCS2Q1e4LHaN1DHWjhlC3MM4
https://www.linkedin.com/in/ACoAAEhRmpMBE1Hof6bC3Vm83es5B17_ak6x2C8
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Ta hot petantuxiakd tou OIKOVOHIKOU
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https://www.dept.aueb.gr/business-economics
https://e-graduate.applications.aueb.gr/?lang=el_GR
https://www.athensvoice.gr/epikairotita/ellada/797276/ta-hot-metaptuhiaka-tou-oikonomikou-panepistimiou-athinon/
https://www.athensvoice.gr/epikairotita/ellada/797276/ta-hot-metaptuhiaka-tou-oikonomikou-panepistimiou-athinon/

»#* Technical Appendix: Indicative module content, tools & outcomes

Industrial Organization & Strategy
Understanding firm behavior, market structures, and competitive strategies

Behavioural Economics
Insights into decision-making processes and real-world economic behaviour

Analytical and Computational Data Methods
Econometric analysis, optimization, and data-driven modelling techniques

Python for Business Economics and Finance
Practical programming skills for economic modeling, financial analysis, and business applications

Data Analytics for Applied Microeconomics & Business Strategy
Using data to drive insights in consumer behavior, firm performance, and strategic planning

Big Data & Machine Learning for Policy and Markets
Tools and models to interpret large-scale datasets, forecast trends, and support policy design

Financial Data Analytics
Techniques for analyzing financial markets, instruments, and investment performance

Macroeconomics of Financial Markets
Interactions between macroeconomic policy, economic cycles, and financial systems



Industrial Organization (I0) & Strategy

Optimal pricing, linear and non-linear pricing (algorithmic pricing)

Competition & collusion, cartel formation, competition policy, M&A, relative markets

Business strategies: commitments, foreclosure, exclusion

Industry analysis

Behavioral 10

Every chapter combined with tools analyzing causal problems in 10 using R & Python

A Europe vs USA - 18 Day Window — Entropy Balanced B  Europe vs USA - 18 Day Window - Raw Sample

Weighted Mean Price
Me:

Sep 02

D  Europe vs USA - 18 Day Window — No Regicnal Carriers - Raw Sample E

1A

Sep 02

Weighted Mean Price

Sep 02

Europe vs USA - 18 Day Window - No Regional Carriers — Entropy Balance

C

Weighted Mean Price
4 5 4

F

Europe vs USA — 18 Day Window — No Regional Carriers — Entropy Balancec

Sep 02

Europe vs USA — 18 Day Window — Only Regional Carriers - Raw Sample

Sep 02



|0 & Strategy: Tools & Achievements

= Writing reports (white papers on competition & regulation)

= Problem solving, analytical and case studies based

= Introduction in survey design

= Run your own model: Collect, clean data & apply it to a real-world problem

= [Introduction to other modules (e.g. Behavioral Economics, Analytical Methods in Applied
Micro & Business)

- 21st Century Vitamin C'500 mg Chewable Tablete, Orange, 110 Count Average Monthly Price Comparison: Vitamin C vs. Multivitamins (2013 onwards)
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Behavioural Economics: Applications in
Economics, Business and Finance

Chat-GPT and Developers Production

Behavioural Microeconomics
* Chat-GPT and Developers Production
e Reputation mechanisms (FreeNow and Uber in Athens)
* Auctions and company takeovers

* Effect of Covid-19 lockdown measures (Google Mobility Big4)
s ks
Behavioural Macroeconomics and Finance e |
* Google trends using R and Python and GDP Dynamics *M M .--“|
* Rise of Experiences Economy (AirBnB) I B N —
* CEOs firm decisions . ===

* Investors Financial Decisions: Stock Market Participation
* Culture and Multinational Marketing Strategies (Amazon/Skrouz)
* Inflation Expectations

“Humans are not machines. React in many ways. Everything is all about human behavior.

However, Economic Theory in Collaboration with Machines can predict it insanely well”



Behavioural Economics: Tools & Achievements

MeBoboAoyia Mpayupatonoinong Owkovoulkwy MNepopdtwy Climate Change

Noapaywyn, AvaAuvon, MpakTikn Ed>apuovn As&ouevwv
Spatial Analysis| =& sk et " y
Text Mining - Sentiment Analysis 'l "‘*“'\'*' i IMDh Bt e, U
Scrapping Social Media to Extract Consumer Preferences

Numerical Simulations of Economic Models -

Mapping tools D et 2 E
’ ’ s , ’U') 0 = >
Juvtaén EpeuvnTikov AOKLpiov target (U S Eo
Napouciaon Epyaoiac measur .
nsumyear Tz,
d CI—Ccé‘



Analytical and Computational Data Methods

Application of data analytics methods by using R

* Leading language in data science and statistics

* Free-open source program with functions and libraries used both in industry and academia;
requiring standard computer software

» Excellent graphical capabilities

» Seamless integration with other popular languages: e.g. C/C++, MATLAB...

* Easily connected with databases: e.g. Oracle, MySQL...

- e Sl | e N o



Analytical and Computational Data Methods

Time series forecasting: stock returns, sales, growth rates

» Supervised machine learning: penalized regression, decision trees,
random forests, neural networks

Causal inference: evaluation of policy changes

R e D)

* Fixed effects regression models

 Diff in Diff and synthetic controls

Fraud detection: credit card systems, tax organizations
* Unsupervised machine learning: clustering, nearest neighbor

Identification of clusters with fraudulent activity



Analytical and Computational Data Methods

Effects of the Cohesion Fund on Investment per capita (logs)

Effects of the Cohesion Fund on Investment (logs)
Tth year under treatment

* Nowcasting/Forecasting of
macroeconomic indices

Random forests, factor models, causal
inference

* Microeconometrics: labor economics, - SR
public economics

Analysis of panel data: time series
regression, factor models
Measuring the Effect of
Cohesion Funds in the

?éﬁﬁﬁ%‘%*%#% H Eurozone

Effect

-1 012 3 456 7 8 91011
Year relative to Initial Treatment Timing



Python for Business
Economics and Finance

Why to learn Python (additionally to R)?

Versatility: used for a wide range of applications, from web
development and scripting to scientific computing and machine
learning

Free open-source program with clear and readable syntax (easy
to learn)

Powerful tools for Machine Learning and Artificial Intelligence:
TensorFlow, Keras and Pytorch developed originally in Python

Leading language for modern applications: far superior for
web-scraping, numerical analysis and sentiment text
analysis

Excellent optimization libraries

Increasing use in economics and finance

Generative modelling through autoenconders

Input Output

Latent
Space

Encoder Decoder

Why Python for Data Science?

& ProjectPro



Data Analytics for Applied Microeconomics &
Business Strategy

| Naturally-Occurring
Controlled Data '
! (Uncontrolled) Data

Mostly Use:d in Business
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Data Analytics for Applied Microeconomics &
Business Strategy

Causal Effect of Policy Changes : Effect of TN Liberalization of wine sale in grocery stores
on liquor stores

Synthetic Control Method




Data Analytics for Applied Microeconomics &
Business Strategy

: Effect of TN Liberalization of wine sale in grocery stores

Causal Effect of Policy Changes
on liquor stores

Synthetic Control Method

Retail food store alcohal palicy
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Data Analytics for Applied Microeconomics &
Business Strategy

Causal Effect of Policy Changes : Effect of TN Liberalization of wine sale in grocery stores
on liquor stores

Synthetic Control Method

Units W ¥ = Unit 1

Reform Time 2016 July 1st
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Data Analytics for Applied Microeconomics &
Business Strategy

Causal Effect of Policy Changes : Effect of TN Liberalization of wine sale in grocery stores
on liquor stores

Synthetic Control Method 160

Y = Unit 1

)

Liquor Store Establishment Per Capita
=
w
o

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

el TN === Synthetic TN-SCM



Data Analytics for Applied Microeconomics &
Business Strategy

Causal Effect of Policy Changes : Effect of TN Liberalization of wine sale in grocery stores
on liquor stores

Synthetic Control Method

Estimation of Structural Preference Parameters : Risk Perception in Food Safety in USA

Discrete Choice Experiment | & T T
(O]
oW T
 State-Dependent Utility £ 1
G 05/
* Non-linear Probability Weight e I
g 7
2 0+ ]
vy 10
a=1.5(S-shape) a=1 (power functions) a=0.60 (inverse-S) a=0.35 (strong inv-S)
p—»

a decreases; likelihood insensitivity increases

>



Big Data

Big Data: 4 Vs

Volume (large data scale), Variety (different data formats),
Velocity (real-time data streaming), and Veracity (data
uncertainty)

Trade and Quote (TAQ), High-Frequency Data

Market Microstructure, Realised Volatility, Algo Trading, etc.

Social Media
Investor Sentiment, Breaking News, etc.

Banking & FinTech

Fraud Detection, Internet Finance, etc.



Big Data & Machine Learnmg for Policy

Fan Chart Forecast Using Random Forest (First Slice of Time Series)

—— Obse
— Mtdl
98%

909
104 809

50%

102

g 100

“Timeliness”

98

* Macroeconomic Nowcasting & .
Fo re ca Sti ng 2010-01 2010-07 2011-01 2011-07 2012-01 2012-07 2013-01 2013-07 2014-01

Date

I nfl atIOn ! Fan Chart Forecast from 2022 to 2026

—— Observed (2022-2025)
t (2025-2026)

* Key Takeaways

— Opportunities & Risks
— Interpretability? B

Y/
2022-01 2022-07 2023-01 2023-07 2024-01 2024-07 2025-01 2025-07 2026-01
Date



Big Data & Machine Learning for Policy

FCI and Stock Market Index
Before, During, and After a Crisis

1.0r —— FCl (Median)
FCI (50% Interval)
FCI (90% Interval)
Crisis Period

* Coincident Indicators 0.5 — tock Market ndex

v

* Financial Conditions Indexes : °°[ >~ AR
* Key Takeaways $
— Opportunities & Risks € -10}
— Interpretability? £
_1_5,
-2.0r

2018 2019 2020 2021

2022

2023

- 110

- 105

- 100

Stock Market Index



3D Yield Curve Surface with Collapses

Financial Data Analytics

'L2.25
T2.00
T1.75
“1.503\5

 Why Bonds Still Matter

* How did central banks price risk
during a pandemic?

+1.252
1+1.00
10.75
10.50

Stochastic models (Vasicek, CIR)

Monte Carlo: bond prices reaction

* ML in Yield Curve forecasting




Financial Data Analytics

Forecasting Returns Using Financial Ratios

0.200 Data

— Spline Fit
95% Cl

0.175}

e Can Financial Ratios Predict
the Market?

0.150

 What can accounting numbers
tell us about the stock market?

0.100

Future Return (1Y)

0.075

* Forecast returns using financial 0.050 1 -
ratios and ML 0.025]
* Test whether fundamental : ? . ! ’

Price-to-Book Ratio

signals actually



Financial Data Analytics

Portfolio Optimisation

Unsupervised machine learning
(e.g., clustering)

Risk Management

Supervised machine learning
(e.g., penalised regression,
random forests, neural networks)

Algorithmic Trading

Unsupervised machine learning
(e.g., nearest neighbours)

Expected Return

0.8F

0.6

0.41

0.2

0.0
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Macroeconomics of Financial Markets (MacroFinance)

Real Value of $1 Invested in 1925

CO nte nt el 5,,,,.](, T T T T T T T
1. Asset Pricing I
2. Real Economy < Financial Markets

Tools

1. Macroeconomic Models
i.  Consumption-based Asset Pricing with Stochastic Discount Factor

ii.  Asset Pricing with Complete and Incomplete Markets e e W mem
iii.  Firm Investment Decisions with Complete and Incomplete Markets N Bt D
2. Numerical Simulations (examples in Matlab) [ Vv e
Goals

1. Bridge with PhD track (Econ, Finance, Stats) T
2. Quant Career (Banking, Finance)
3. Policy Career (BoG/ECB, Policy Institutions, Regulation)




