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Course Introduction

The integration of machine learning (ML) and causal inference is revolutionizing the landscape of social
sciences, particularly in political science. Traditional research methods often struggle to distinguish mere
correlation from genuine causation, leading to flawed conclusions and ineffective policy recommendations.
This course bridges that gap by equipping students with the cutting-edge tools to rigorously analyze
political data and identify the true cause-and-effect relationships that drive political phenomena.
Participants will move beyond simple predictive analytics to develop a deeper, more robust understanding
of complex systems, from the impact of political campaigns on voting behavior to the effects of policy
interventions on social outcomes.

Machine Learning for Casual Influence in Political Science Training Course is designed for political
scientists, data analysts, and policy researchers who seek to enhance their analytical capabilities in the era
of Big Data. We'll explore the theoretical foundations of causal inference, including the potential outcomes
framework and graphical models, and then apply these concepts using a suite of powerful ML algorithms.
The curriculum combines hands-on practice with real-world political datasets, allowing students to tackle
critical questions about governance, international relations, and public policy. By mastering these
advanced quantitative methods, participants will be prepared to produce more credible, transparent, and
impactful research, thereby contributing to more effective evidence-based policymaking and data-driven
governance.
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Course Duration
10 days
Course Objectives

1. Master the foundational concepts of causal inference in social science research.

2. Differentiate between correlation and causation using modern statistical and computational
techniques.

3. Apply key Machine Learning algorithms to estimate causal effects from observational data.

Implement the Potential Outcomes Framework (Rubin Causal Model) and Structural Causal Models

(Pearl's Causal Graphs).

Utilize methods for handling complex issues like confounding and selection bias.

Analyze the heterogeneity of treatment effects and identify subpopulations most affected by policies.

Conduct a full causal analysis pipeline, from data cleaning to model validation.

Evaluate the assumptions and validity of different causal inference models.

Employ advanced techniques such as Double Machine Learning and Causal Forests.

10. Formulate compelling and testable causal research questions in political science.

11. Interpret and communicate causal findings to both academic and policy audiences.

12. Leverage Big Data sources, including social media and text data, for causal analysis.

13. Contribute to evidence-based policymaking using rigorous causal research.
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Target Audience

Political Science Researchers and graduate students.

Data Scientists working in government, NGOs, or think tanks.

Public Policy Analysts and policymakers.

Economists and Sociologists interested in quantitative methods.

Journalists and data reporters covering political issues.

Campaign Managers and political strategists.

Professionals in international relations and development studies.

Anyone seeking to enhance their skills in data-driven decision-making in the political domain.
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Course Modules



Module 1: Introduction to Causality & Machine Learning in Politics

e Concepts: The "Fundamental Problem of Causal Inference," why ML isn't enough.

e Methods: Predictive vs. Causal modeling, and the role of data.

Case Study: Does political advertising influence voter behavior?

Activity: Group discussion on the ethical implications of using ML for political analysis.
Software: Introduction to R/Python libraries for causal inference.

Module 2: The Potential Outcomes Framework (POF)

e Concepts: Treatment, outcome, potential outcomes, and the stable unit treatment value assumption
(SUTVA).

Methods: Randomized controlled trials (RCTs) as the gold standard.

Case Study: Analyzing the impact of a voter registration campaign using a field experiment.
Activity: Designing a hypothetical RCT to test a political hypothesis.

e Software: Hands-on exercises with simulated data to compute average treatment effects.

Module 3: Directed Acyclic Graphs (DAGs) and Causal Models

Concepts: Visualizing causal relationships with DAGs.

Methods: Understanding confounding, colliders, and the backdoor criterion.

Case Study: Using DAGs to identify and control for confounding factors in a study on foreign aid and
economic growth.

Activity: Drawing DAGs for various political science research questions.

Software: Using ggdag in R or daft in Python to create and analyze DAGs.

Module 4: Matching and Propensity Score Methods

e Concepts: The problem of selection bias in observational studies.

¢ Methods: Propensity score matching, inverse probability weighting (IPW), and doubly robust estimation.
Case Study: Examining the causal effect of attending a political rally on a person's willingness to donate,
controlling for self-selection.

Activity: Matching a treatment group to a control group using a real-world dataset.

Software: Implementing Matchlt in R or causalinference in Python.

Module 5: Instrumental Variables (IVs)

e Concepts: Using a third variable (the instrument) to isolate a causal effect.

Methods: Two-stage least squares (2SLS) and identifying valid instruments.

Case Study: Analyzing the effect of compulsory voting laws on election outcomes using a natural
experiment.

Activity: Assessing the validity of potential instrumental variables in a policy context.

Software: Running IV regression using ivreg in R or linearmodels in Python.

Module 6: Regression Discontinuity Design (RDD)

e Concepts: Exploiting a sharp cutoff or threshold to estimate a local average treatment effect.
Methods: Sharp vs. fuzzy RDD, bandwidth selection, and graphical analysis.

Case Study: Estimating the impact of winning a close election on a politician's policy decisions.
Activity: Applying RDD to analyze a policy change with a clear eligibility cutoff.

Software: Practical implementation of RDD with the rdrobust package in R.



Module 7: Difference-in-Differences (DiD)

e Concepts: Comparing a treatment group to a control group before and after an intervention.

e Methods: Parallel trends assumption and staggered adoption DiD.

Case Study: Measuring the causal effect of a new gun control law by comparing states that adopted it to
those that didn't.

Activity: Interpreting DiD plots and assessing the parallel trends assumption.

Software: Conducting DiD analysis using fixest in R or statsmodels in Python.

Module 8: Causal Inference with Text Data

Concepts: Using machine learning to measure textual treatments and outcomes.
Methods: Topic modeling, sentiment analysis, and word2vec for causal questions.

Case Study: Analyzing the causal effect of presidential tweets on public approval ratings.
Activity: Cleaning and preparing a corpus of political speeches for causal analysis.
Software: Using NLP libraries like spaCy or quanteda alongside causal inference tools.

Module 9: Double Machine Learning (DML)

Concepts: Combining ML's predictive power with econometrics to remove confounders.
Methods: Orthogonalization and the theory behind DML for unbiased causal estimation.

Case Study: Estimating the causal effect of campaign spending on election results, controlling for
numerous confounding variables.

Activity: Implementing a DML model on a large political dataset.

Software: Applying DoubleML in Python or R.

Module 10: Causal Forests & Tree-based Methods

e Concepts: Identifying heterogeneous treatment effects.
e Methods: Causal trees, Causal Forests, and understanding honest estimation.
Case Study: Uncovering which demographic groups are most responsive to political misinformation

campaigns.
Activity: Building a Causal Forest to find subgroups with different treatment effects.
Software: Using the grf package in R or EconML in Python.

Module 11: Bayesian Methods for Causal Inference

e Concepts: Incorporating prior knowledge and uncertainty into causal models.

Methods: Bayesian Additive Regression Trees (BART) and probabilistic programming.

Case Study: Estimating the effect of a new foreign policy intervention with limited data using a Bayesian
approach.

Activity: Constructing a simple Bayesian causal model.

Software: Using Stan or PyMC for causal analysis.

Module 12: Big Data & High-Dimensional Causal Inference

e Concepts: The challenges of high-dimensional data, network data, and causal discovery algorithms.
Methods: Causal inference in the presence of a large number of predictors.

Case Study: Analyzing the causal effect of social media network structure on political polarization.
Activity: Applying dimensionality reduction techniques to a high-dimensional dataset.

Software: Working with large-scale datasets and specialized libraries.



Module 13: Case Studies in Political Science

Concepts: Applying all learned methods to real-world political science questions.

Methods: From experimental designs to observational data analysis.

Case Study: Replicating a seminal study in political science using modern causal ML methods.
Activity: Critiquing the causal claims made in published political science research.

Software: End-to-end project on a political topic of interest.

Module 14: Reproducibility & Research Ethics

Concepts: Ensuring transparency and replicability in quantitative research.
Methods: Version control (Git), reproducible coding, and documentation.
Case Study: Publishing an open-source research project with code and data.
Activity: Setting up a GitHub repository for a research project.

Software: Using GitHub for collaborative research.

Module 15: Final Project: From Question to Conclusion

Concepts: Synthesizing the entire course curriculum.

Methods: Developing a novel causal research question, finding relevant data, and applying the most
appropriate methodology.

Case Study: A personalized, end-to-end research project.

Activity: Project presentation and peer review.

Software: Free choice of R or Python and all associated libraries.
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Interactive Lectures.

Case Study Analysis.
Simulations and Role-Playing.
Peer-Led Discussions.

Research Projects

Register as a group from 3 participants for a Discount

Send us an email: info@fineskilltrainingcenter.com or call +254769199797

Certification

Upon successful completion of this training, participants will be issued with a globally- recognized certificate.

Tailor-Made Course

We also offer tailor-made courses based on your needs.

Key Notes

a. The participant must be conversant with English.


mailto:info@fineskilltrainingcenter.com

b. Upon completion of training the participant will be issued with an Authorized Training Certificate
c. Course duration is flexible and the contents can be modified to fit any number of days.

d. The course fee includes facilitation training materials, 2 coffee breaks, buffet lunch and A Certificate upon
successful completion of Training.

e. One-year post-training support Consultation and Coaching provided after the course.

f. Payment should be done at least a week before commence of the training, to FINESKILL TRAINING
CENTER account, as indicated in the invoice so as to enable us prepare better for you.

Upcoming Scheduled Sessions

Start Date End Date Location Price

10 Aug 2026 21 Aug 2026 Online $2,200
17 Aug 2026 28 Aug 2026 Online $2,200
24 Aug 2026 04 Sep 2026 Online $2,200
31 Aug 2026 11 Sep 2026 Online $2,200
07 Sep 2026 18 Sep 2026 Online $2,200
14 Sep 2026 25 Sep 2026 Online $2,200
21 Sep 2026 02 Oct 2026 Online $2,200
28 Sep 2026 09 Oct 2026 Online $2,200

Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com


https://www.fineskilltrainingcenter.com/courses/machine-learning-for-casual-influence-in-political-science-training-course

