A modern graduate program

that combines strong background
in economics with cutting-edge
methods in data analytics
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® 3 Baowkd Epwtripata ya va EeKLViooupE

Oa elval To METOMTUXLAKO OV ETKALPO O 10+ XpAvLa;
~~ Elval mpooapuoouévo otic arllayéc tTne ayopdc Kat Tnc Texvoloyiac,

MpooPEpel To METATTUXLAKO HOU LOXUPEC TIPOOTTTIKEG KAPLEPQAC;
%~ & OUVOEEL dUETH LUE TNV Ayopd pyaoiac;

Mou Oivel To Metamtuxlako pou €podla va avakaAU P w TL TpayHOTIKA LE EUTIVEEL
& Me BonOd va kataddBw Tt OéAw va KAvw emayyEAUATIKA;
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Me tnv aélomiotio tov Tunpoatoc Owkovoulknc Emotnpung tou OMA

Alaypovikad KopuPpailov TUAMATOC OLKOVOULKWY ETILOTNMWY 0TV EAAGSa
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https://www.kathimerini.gr/economy/561681874/methodologia-gia-tin-axiologisi-ton-tmimaton-oikonomikon-epistimon/

2TOXOC ToU MpoypaaTOC

epupwvel TNV Okovoukn Emotnun kot tnv EmotApn Aedopévwy

* Mapéexel ekmaidbevon oc epAPUOCUEVA OLKOVOULKA LLE CUYXPOVEC LEBOSOUC OLKOVOUETPLOLG
KoL pnXavikng padnonc (machine learning), oe yAwooec npoypappatiopov R & Python.

* EdobLalel pe mponyHEVEG SeELOTNTEC alvAAUONC SESOUEVWV LPNAWYV SLACTACEWV,
SopNUEVWVY N LN, Yla EMiAvuon cUVOETWV MPOBANHATWVY KoL TIAPOX KOLVOTOMWV AUCEWV.

e E¢aodalilel UPNAEC TPOOTITIKEG KAPLEPAG OE OULLPOUAEUTLKEC ETALPELEC, ETILXELPNOELS KOl
OPYOVLOUOUC, TPATIE(EC KOl XP NLOTOOLKOVOLKEC OYOPEC.
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OIKONOMIKO e ATHENS UNIVERSITY
MANENIETHMIO OF ECONOMICS

2TOXOC TOU MPOoypAUUATOC, TILO AVAAUTLKAL:

To TMPOYPALLO TIOPEXEL LOXUPO LUTIORAOPO ot EPAPLOCHEVO OLKOVOLLKA KOl XPNLOTOOLKOVOLLKA,
OTIOU UE Xprion cUYXPOVWV OLKOVOUETPLKWV HeEBOdwv o R, Python, machine learning oL anodottol
gvtomi{ouv Kal EppnveLoLV HoTiBa og TANBOC ayopwv, OITOKTWVTOC OLVTAYWVLOTLKO TTAEOVEKTNMA VIO
Toxela, akpLBn, KoL TEKUNPLWHEVN AN n arnodpacswv.

To AVTAyWVLOTIKO MAEOVEKTNHA TTOU TIPOODEPEL TO TP OYPALLUA OTLC/oUC amodoitouc Tou TNV EMOXN TNG
Texvntc Nonpoouvng Baoiletol o€ TPELC KPpLOoLUES HEELOTNTEC:

v TNV IKOWVOTNTO. A€LOAGYNO NG TWV AOTEAEOUATWY EpYaleiwv Al: EAeyxo dopdc/mpoonwy oTo TAAioLo
auTopatomolnUEVNC AP NS anopacewy, avayvwpLon/TauTomolnon AlTLOKPATIKWY CXECEWV,

v TNV KavotnTa SLotunwonc opOwWV OLKOVORLKWY EPWTNHATWY TIPOC Stepelivnon, Aappdavovtac urtoyn
N 6o ayopac, Ta KivnTpo KoL TLC oTPATNYIKEC AAANAETILOPAOELC,

v TNV LKOWVOTNTO. EVTOTUOHOU 0DAARATWY oTo aroteAEopata epyaleiwv Al, OTtwe AavOaoUEVEC
npodLaypadec, evdoyEveLla Kol ouyxuon LETAEU OUOYXETLONG LLE ALTLOTNTOC.
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EUpoc AsglotNTwV: EVOEIKTIKEC BELATIKEC SUTAWLATIKWY EPYACLWY,

akadnuaikol etouc 2025-2026

i Xpnuatoolkovoulka & Atayxeipion Kivduvou Ayopadg
* Applied econometrics for high-frequency trading with machine learning
* Portfolio optimization with big data

Il Juotiuata EAéyxou & Altaxeipton Asttoupykwv Kivduvwv
* AML and fraud detection with machine learning
* Detection of tax evasion with machine learning

@ nepBaMov & Khipatikry ANay
* Climate change and economicimpact
* Green investments appraisal

il Anpooia MoAwikr) & Makpootkovopia
* Labour markets, automation and Al
* Sentiment in central bank speeches and press releases

&9 Owovopd tou ABANTIOHOU
* Advanced sports analytics
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Aoun Zrmoudwv
90 ECTS

MponapaokevaoTika podnpoata (1-19 Zem. 2026)
Seminars in R, Introduction to Statistic, Introduction to Microeconomic Theory

Mpoypappo St6aockaAiog Kot SUTAWMATIKNA
- A g&dunvo: 4 UMOXPEWTIKA poBnpata
- B etaunvo: 2 urtoxpewtlkad & 3 emAOYNC
- [ €tapnvo: dutAwpatikn epyacia

Evotntecg - 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

Baowec MAwooec Mpoypappotiopou
R, Python

Machine learning



Strategic Partnership with the 18 Group Lectores

hosted by MSc in Business Economics with Analytics

European Investment Bank Group othand 6t of Decomber 2024 cucpe .,

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
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Strategic Partnership
with Intrum Hellas e — A

A market leading credit management organization with
heavy use of data analytics = . SRR

AouMnnw

NS UNIVERs Ty
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Intrum Academic Excellence Awards

Xpnuatika BpaBeia vpnAwv Badbpoloylkwy
eTMIOOOCEWV OTLC EEETAOELC

Intrum Next Generation Program - NGP
EukalpleC CUUUETOXNC OTO TIPWTOTIOPLALKO
SLleBVEC tpoypappa TARPOUC ATTOOXOANONC
NGP o€ toueic otpatnylknc kot data analytics
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Delegations to

Next edition on April 8 - Apeil 10,2026

Econometric Game

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

Our very own Vasileia Argyrou, George Skolarikis from MSc in Business Economics with
Analytics and Ph.D. students George Malanos (team leader) and Christina Logotheti
represented Greece at the Econometric Game 2026 @

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

1al Multivariate electricity price forecasting
Integrated complex, high-frequency data: weather, renewables, cross-border flows
%3 Methodological Approach
Core Model: HAR / UMIDAS (mixed-frequency data)
Prediction: Tree-based ML + Recursive Feature Elimination
Explainability: SHAP values for policy insights
Advanced Forecasting: STL decomposition + harmonic regressions, seasonal naive & random
walk models

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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Industrial Organization (10) & Strategy — Course Focus

Course topics

Optimal & algorithmic pricing — linear, non-linear,
dynamic

Market power & competition — HHI, MHHI,
concentration measures

Common ownership & collusion — institutional
investors, cartel detection

M&A— Horizontal, vertical, market definition, digital
markets
Business strategies — commitments, foreclosure

Information economics— Adverse selection, moral
hazard

Behavioral IO — bounded rationality, platform
economics

Every topic combined with causal tools

OIKONOMIKO ATHENS UNIVERSITY
NMANEMIETHMIO OF ECONOMICS
AOHNAON AND BUSINESS

From theory to data — a course example

Market Concentration: HHI vs MHHI in US Airlines (2001-2014) Diff-in-Diff: BlackRock-BGl Acquisition — Price Effect on Treated Routes
8500 | _ge HHI (Standard) & Pre-treatment (placebo) clonificant &
== MHHI (incl. common ownership) B Post-acquisition (treated routes) uisitio lgnifican

& o ersistent price
8000 - MHHI delta (common ownership effect) BackRock-BG! anmounced = up iftp
acquisitio, 010
500 -
- .\v'\_/ |

| —0.05 - No pre-trgnd
5000 -— (parallel trends +)

-
=3
S

Concentration Index
&
=
e
DiD Coefficient (log fare)

i ] i 1 ! ! ] i ] ] ' i
2002 2004 2006 2008 2010 2012 2014 2006 2008 2010 2012 2014
Year Quarter

IV Strategy: Implied vs Realised Fare Changes
(BlackRock-BGI routes, 2010-2014)

— |V estimate: B=0.466 (avg 2010-14)

0.15 -
0.10 -

0.05 -

0.00 —

Alog(avg fare) from 2009Q1

—0.05 7 . - ® F-stat: 57-324
@ (strong instrument)

' ' ! ! ' '
o] 500 1000 1500 2000 2500
Implied MHHI delta (instrument)

Key question: Standard HHI misses the anti-competitive effect of common investors —
MHHI delta was 10x the DOJ anticompetitive threshold in US airlines by 2014.
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IO & Strategy — Skills & Your Comparative Advantage

What you master

Rigorous economic theory

Game theory - Market design - Contract theory -

Information economics - Strategic interaction —
the analytical backbone Al cannot replicate

Skills you build

Collect & structure real data

I Run & interpret causal models
I Diagnose market structure

Write competition & policy briefs

ATHENS UNIVERSITY
OF ECONOMICS
AND BUSINESS

OIKONOMIKO
NMANEMIETHMIO

Your edge in the Al era

Spot Al errors

01 Al tools misspecify models, ignore endogeneity and confuse
correlation with causation. 10 training lets you catch it.

Validate outputs

IO gives you the economic intuition to check signs,
magnitudes and identification before any decision.

Frame the question right

Al needs the right question. Market structure, incentives,
strategic interaction — that is what you bring.

EMIXEIPHMATIKH OIKONOMIKH
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IO & Strategy — How We Build the Course: A Student Essay Example

From real data to 10 insight — self-tanning market analysis (St. Tropez vs L'Oréal, 2016—2025)

Step 01: Collect & structure data Step 02: Apply causal methods Step 03: 10 interpretation

SKU-level sales (Amazon/3rd party) merged OLS with structural break dummy (COVID-19), COVID shifts the good from seasonal luxury -
with Google Trends US search intent for 'Self Welch t-tests for seasonality paradox, year-round staple (Lipstick Effect). Black Friday
tan' — building a panel dataset interaction terms — all in R inelastic: brand loyalty > price shock

Finding 1: COVID structural break — permanent demand uplift (B = +3.97, p <0.01) Finding 2: seasonality paradox — Spring intent spike does not convert (p = 0.29)
Self-Tanning Demand 2016-2025: Structural Break & Seasonality Seasonality & Search Intent — Self-Tanning Category
Actual SKU demand "Spring Prep” band
50 - == OLS model (predicted) ;0 ek SKU Demand Heatmap (monthly avg) goo% e Trends: "Self Tan" (US)
(search intent t COVID-19
but conversion gap) structural break 20161
ID1 St.Tropez | 30 100
S 10- (B=+3.97, p<0.01) Mobse 2017 1
T J
,g 75 2018 80 »
D2 St.Tropez | 2019 A 0]
~E- 30 - Face Mist o
% l-\ 7™\ 7™\ ™\ =\ ™\ 90 £ 20207 60 ¢
v 7™\ 7™\ 7™\ 7™\ 5 2021 A S
2 20- D4 L'Oréal | v
€ Towelette 15 2221 oz
2 )
2023 .
- 20
1 ID5 L'Oréal 10 2024
Lotion
2025
0 T T T T T T T T T T T T T T T T T T T T T T T T
- I I 1 1 1 1 I 1 I 1 N N
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 TPV L LSS FeddF VLSS

Students collect real data -» build the model -> deliver 10 conclusions. This is the spirit of the course.




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...

“15 390
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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

)

* 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
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Analytical and Computational Data Methods

Effects of the Cohesion Fund on Investment (logs) Effects of the Cohesion Fund on Investment per capita (logs)
[ ] N OW ca St i n / Fo re ca st i n of 7th year under treatment 14th year under treatment
.
Ueia 0.50,1.78)
g g 4‘"{ ) 5 {010,050
"N 1 ] {0.000.10 !

macroeconomic indices jr =i

Random forests, factor models, causal
inference

* Microeconometrics: labor economics, . RS- P
public economics

Analysis of panel data: time series
regression, factor models

Measuring the Effect of
Cohesion Funds in the Eurozone

0.5

ﬁwﬁéé%%%%;Q%%%é%
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~12-11-10 -9 -8 =7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22
Year relative to Initial Treatment Timing WITH ANALYTICS
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Generative modelling through autoenconders

Python for Business
Economics and Finance

Latent
Space

Encoder Decoder

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 Why Python for Data Science?

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 QW PrOJeCt Pro
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Data Analytics for Applied Macro

From Big Data to Economic Insight

 Work with real-world macro & financial
datasets

* Handle Big Data: volume, velocity, variety,
veracity (uncertainty)

* Extract signals from noisy, real-time
environments

* Analyse inflation, economic activity, and 2] | |
flnanC|a| Condltlons 100 200 300 490 508 600 700 80@

Raw data into decisions - like central banks
and policy institutions
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Data Analytics for Applied Macro

Machine Learning for Real Economic Problems

* Nowcasting & forecasting using modern data; — ...,
techniques of CEEEL |

» Build composite indicators (e.g. financial ., A/ Aad /\/
conditions, sentiment) = |

 Combine economics with data science and © |
coding (R) ’

* Understand not just prediction - but | )
interpretation & risk 1 | ‘ | | "

Think like a data-driven economist operating
in real time

4 ATHENS UNIVERSITY prrnatrnremettl  EMIXEIPHMATIKH OIKONOMIKH
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AOHNAON

Financial Data Analytics

From Markets to Models

* Price bonds using stochastic models &
Monte Carlo

* Analyse equities using financial ratios & .

forecasting

* Generate investment signals from real
data

* Understand how markets react to
uncertainty

Interest Rat

Translate financial theory into real
investment insight

ATHENS UNIVERSITY
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Simulated Vasicek Interest Rate Paths
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Financial Data Analytics

Build, Test, and Optimise Portfolios
 Portfolio optimisation & risk management

* Backtesting and real-world performance
evaluation

* Machine learning in investing (signals,
prediction, allocation)

 Work with real constraints: risk, turnover, |
rebalancing

6
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Expected Return

o
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Efficient Frontier with ML-Based Stock Selection (KMeans)
X Optimal Portfolio
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A complete toolkit for data-driven
investing and portfolio management
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Data Analytics for Applied Microeconomics

and Business Strategy

Controlled Data

Mostly Used in Business

NE

Naturally-Occurring
(Uncontrolled) Data

NlAtral

PSM
Propensity Score Matching
RD
Regression Discontinugty
v
Instrumental Variablep
STR
Structural Modeling

1
1
1
1
-— 1
3 = = '
£ (0] o !
- = E E !
5 g 5 5 :
GE_J 0 =3 < |
om 5 w - w w w 1
< o L @ L © L o 1
- 3 << i TR} Z 0 '
o © - L :
[ = o © 1
| ‘6 o —
© E =) !
y— © I
2 T 2 |
< A/B Testing :
1
1
Choice |
H 1
Experiments ,
:
Best-Worst Scaling :
1
1
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Data analytics for Applied Microeconomics and
Business Strategy

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

Pre-rgfon'q prgdictofs:
. iy o e
* Synthetic Control Method ‘4, ;
' wg NY =
N Sy - .

7

Koo ur .
j Synthetic Tennessee
™ A ij
) ia \ Hi KY
States that did not change their laws Frankenstein State
Liquor Store Establishments per Million Residents Wine Excise Tax Revenue Per Capita
160 E Verdict: No Liquor Store Employment per Million Residents < . pita ($) . .
! a0 — 4 Verdict: Mixed, 45 , Verdict: Massive
significant Impact Actual TN Deregulation h I Deregulation -
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service, tastings, and broader selection.

Sun, Jiayu, Vincenzina Caputo, Aaron J.Staples, and Achilleas Vassilopoulos. 2025. “When Wine Walked into Grocery Stores: Examining the (un)intended Economic Consequences of Wine Sale Reform in Tennessee
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Data analytics for Applied Microeconomics and
Business Strategy

Estimation of Structural Preference Parameters : Risk Perception in Food Safety in USA
The Sample The Setup The Trade-off
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1,190 US consumers managing a A hypothetical supermarket scenario. Participants balance ‘Probability of
household food intolerance or Participants choose ready-to-eat NO adverse reaction” (0% to 100%)
allergy. meals identical in taste but varying in against ‘Meal Price’ ($1.5t0 $18
two vital attributes. usD).
The Distorted Lens The Optimistic Pragmatist The Pessimistic Protector
Objective Risk (Linear) Subjective Risk (Warped)
\I\/\/W\/\/\/\N Economic Value (VSFAR) $21 $173
................................................ | M‘J - P — L————
s AN Income & Diagnosis Status Self-focused Purchasing for others
Subjective Safety Threshold Views >75.5% as completely safe Requires >93% to feel safe
Likelihood Insensitivity Optimism Pessimism
Overreacting to probabilities near Overweighting the probability Overweighting the probability of . . ] . . .
0% or 100%, while underreacting of positive (safe) outcomes. negative (unsafe) outcomes. Probability Sensitivity Hyper—senSI.tl.ve to mid-range ) Highly insensitive to probability;
to changes in the middle. probability changes views almost all risk as unacceptable

Vassilopoulos, A., Antoniak, M. and Cerjak, M., 2025. Risk perception in food safety and the Value of Statistical Mild Food-Induced Adverse Reactions. Journal of Behavioral and Experimental Economics, p.102461.



Behavioural Economics: Applications in
Economics, Business and Finance

Chat-GPT and Developers Production

Behavioural Microeconomics

Chat-GPT and Developers Production

Reputation mechanisms (FreeNow and Uber in Athens)

Auctions and company takeovers

Effect of Covid-19 lockdown measures (Google Mobility Bigd)

Behavioural Macroeconomics and Finance N |

* Google trends using R and Python and GDP Dynamics NE™ Mo, W
Rise of Experiences Economy (AirBnB) W B A Rt
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
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Macroeconomics of Financial Markets (MacroFinance)

Real Value of $1 Invested in 1925
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1. Asset Pricing N —
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 e we e e me mw
iii.  Firm Investment Decisions with Complete and Incomplete Markets T
2. Numerical Simulations (examples in Matlab) [P
Goals

1. Bridge with PhD track (Econ, Finance, Stats) 1

2. Quant Career (Banking, Finance) WWW\/
3. Policy Career (BoG/ECB, Policy Institutions, Regulation)




¢ 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

2

OIKONOMIKO ¢ ATHENS UNIVERSITY

NMANEMIETHMIO -
AOHNAON

OF ECONOMICS
AND BUSINESS

PRI ool ENIXEIPHMATIKH OIKONOMIKH
[S0a R Y ME ANAAYTIKEL ME©OAOYL
SCHOOL OF

ONOMIC
ESENSS] BUSINESS ECONOMICS
WITH ANALYTICS




EAAAAA

Ta hot petantuxiakda tou OIKOVOHIKOU
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