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Applications in Computational 
Economics: An introduction

Jobs, methods, and tools
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First, lets talk 
about the job 
market

Prospects

Industry

Private Sector

Consultant

Research/Business 
Analyst

Data analyst

Data scientist

Public Sector

Economist (BAM, 
HCP)

Statistician (Misc)

Academia

Research 
Assistant

Doctoral 
studies
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Methods

Academia

Quantitative
Methods

Structural: DSGE; CGE; Input/Output; SVAR

Semi/Non-structural: Time series / Panel 
data / Microeconometrics

Quasi-experimental: PSM / DID

Qualitative
Methods

Questionnaires: Structural equations

Interviews: Thematic content analysis

Industry

Business intelligence (Dashboards ect)

Market sizing

Forcasting

Machine learning

Labor market
prospects 
defines the skills

! Note that this is in no way an exhaustive list ! 10/16/2024 7



Tools

Data 
management

Databases

Spreadsheets: Excel (+ VBA; Power Query)

Software : Ex: SPSS

Programming languages: 
R (Tidyverse); Python (Numpy; Pandas; Matplotlib)

Relational 
Databases

Programming languages: 
Structured Query Language

Database management system:
Oracle; MySQL; Microsoft SQL server

Data 
visualization

Dashboards and analytics: PowerBI - Tableau

Programming languages: R (ggplot2) ; Python (Matplotlib)

Modeling

GUI-based Softwares: SPSS; EVIEWS

Programming languages: R; Python

Mixte : STATA; MATLAB …

Skills require
tools
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Applications in Computational 
Economics: An introduction

Economic Modeling
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Theory Versus Reality: 
The goal of economics

• Prediction focuses on forecasting future outcomes based on 
current or past data. 
• The goal is to anticipate changes in economic variables (e.g., inflation, GDP 

growth) without necessarily understanding the underlying causes. 

• Predictive models prioritize accuracy in projecting trends or events.

• Explanation Aims to understand and explain the underlying 
relationships between economic variables. 
• The goal is to uncover why certain outcomes occur, providing a deeper 

theoretical understanding of economic phenomena (e.g., explaining the 
causes of unemployment or inflation).
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Theory Versus Reality: 
Theory-Driven vs. Data-Driven Economic Analysis

• Theory-Driven models begins with a mathematical representation 
of the economy that posits specific relationships between 
variables, based on economic hypothesizes.
• Example: Using DSGE models to explain macroeconomic phenomena such as 

economic growth, inflation, and the effects of monetary or fiscal policy

• Data-Driven models focuses on discovering patterns, trends, or 
relationships in the data without strong initial reliance on existing 
theory. 
• Example: Employing machine learning techniques to detect patterns in 

consumer/investor behavior.
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The Modeling pipeline

Variable 
specification
• Theory 
• Experience & 

Heuristics

Model 
specification
• Estimation Methods
• Structure of errors
• Bootstrapping? 

Model Testing
• Properties of the 

residuals
• Model’s stability
• Sensitivity Analysis

Model 
interpretation
• Vs Theory 
• Vs Data patterns
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Quasi-experimental methods: True experiments 

• A true experiment requires key elements to ensure rigorous 
testing of hypotheses:
• Random Assignment: Participants are randomly 

assigned to treatment and control groups, ensuring no 
systematic differences between them.

• Controlled Conditions: Researchers manipulate one or 
more independent variables while keeping other 
conditions constant to isolate cause-and-effect 
relationships.

• Causal Inference: The randomization allows for strong 
claims about causality since differences in outcomes 
can be attributed to the treatment

• Example: Clinical trials in medicine where one group 
receives a drug and the other a placebo.
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Quasi-experimental methods in economics

• Randomization is often not feasible in economics due to Ethical 
Concerns and Practical Constraints

• Quasi-experimental methods estimate causal effects when 
randomization is not feasible.

• Quasi-experimental methods  are used to evaluate policy 
impacts, interventions, or treatments in real-world settings.
• Examples : Labor market reforms, education policy, public health 

interventions.
• Some methods: 

• Difference-in-Differences (DiD)
• Propensity Score Matching (PSM)
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Qualitative methods in economics

• A conceptual framework is a structured 
representation of key concepts, variables, 
and their relationships that guide a 
research study, helping to clarify how the 
research problem will be explored.

• Latent variables are unobserved variables 
that cannot be directly measured but are 
inferred from observed variables 
(indicators). They represent abstract 
concepts like intelligence, satisfaction, or 
mental health.
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Qualitative methods in economics

• Structural Equation Modeling is a statistical technique that 
models complex relationships between observed variables 
(measured through surveys questions, called items) and latent 
(unobserved) variables. It allows for the simultaneous estimation 
of multiple relationships (regression paths) while accounting for 
measurement error, making it ideal for testing theories involving 
abstract concepts like attitudes or abilities.

• Thematic content analysis is a qualitative research method used 
to identify, analyze, and report patterns (themes) within qualitative 
data, such as interviews, open-ended survey responses, or textual 
documents.
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