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Course Introduction

Agent-Based Modeling (ABM) has emerged as a groundbreaking approach in the field of demography,

enabling researchers and policymakers to simulate complex population dynamics and social behaviors.

Agent-Based Modeling (ABM) in Demography Training Course provides participants with a comprehensive

understanding of ABM techniques and their application to population studies, migration patterns, fertility

trends, and aging dynamics. By integrating computational modeling with demographic data, participants will

gain actionable insights for informed decision-making, predictive analysis, and policy development. The

course emphasizes hands-on learning with real-world datasets and practical scenarios, ensuring

participants can implement ABM solutions effectively in their professional environments.

This training course is designed for professionals, researchers, and students seeking to enhance their

computational demography skills through advanced modeling techniques. Participants will explore the

fundamentals of agent interactions, stochastic processes, and simulation frameworks while learning to

integrate ABM with big data analytics, Python programming, and GIS tools for population analysis. The

course also covers model validation, sensitivity analysis, and scenario planning, empowering participants to

generate accurate forecasts and evaluate demographic interventions. By the end of the course, attendees

will be proficient in building robust ABM simulations and leveraging them to solve complex demographic

challenges.
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Course Objectives 

1.      Understand the core principles and theoretical foundations of Agent-Based Modeling in demography. 

2.      Develop skills in designing, implementing, and validating ABM simulations. 

3.      Apply ABM techniques to population growth, fertility, mortality, and migration modeling. 

4.      Integrate Python programming and GIS tools into demographic simulations. 

5.      Explore agent interactions and network effects in population studies. 

6.      Conduct sensitivity analysis and scenario testing for policy evaluation. 

7.      Analyze big data sources for enhanced demographic modeling. 

8.      Predict population trends and dynamics using ABM approaches. 

9.      Implement stochastic and probabilistic modeling in agent-based simulations. 

10.  Evaluate policy interventions and social programs through simulation experiments. 

11.  Enhance decision-making through computationally-driven demographic insights. 

12.  Develop interdisciplinary approaches by combining ABM with social, economic, and health data. 

13.  Build professional competency in simulation modeling for research and organizational applications. 

Organizational Benefits 

·         Improved accuracy in population forecasting. 

·         Enhanced capability to evaluate demographic policies. 

·         Ability to simulate and predict migration trends. 

·         Optimized resource allocation for social programs. 

·         Increased operational efficiency in research and planning. 



·         Data-driven insights for public health initiatives. 

·         Enhanced capacity for scenario planning and risk management. 

·         Support for evidence-based decision-making. 

·         Competitive advantage in demographic research and consultancy. 

·         Strengthened organizational analytical capabilities. 

Target Audiences 

1.      Demography Researchers 

2.      Population Studies Analysts 

3.      Policy Planners and Advisors 

4.      Public Health Professionals 

5.      Urban and Regional Planners 

6.      Data Scientists specializing in population research 

7.      Graduate Students in Social Sciences and Statistics 

8.      Government Agencies and NGOs involved in demographic planning 

Course Duration: 5 days 

Course Modules 

Module 1: Introduction to Agent-Based Modeling 

·         Fundamentals of ABM 

·         Historical development and key concepts 

·         Applications in demographic research 

·         Tools and software for ABM 

·         ABM vs traditional statistical models 

·         Case study: Population simulation of small communities 

Module 2: Population Dynamics and ABM 

·         Modeling birth, death, and migration processes 

·         Age-structured populations 

·         Agent interactions and network effects 

·         Scenario analysis for demographic change 

·         Predictive modeling techniques 



·         Case study: Fertility and mortality simulation in urban populations 

Module 3: Python Programming for ABM 

·         Introduction to Python for modeling 

·         Libraries and frameworks (Mesa, Pandas, NumPy) 

·         Building basic agent models 

·         Data input and output management 

·         Visualization of ABM simulations 

·         Case study: Python-driven population growth modeling 

Module 4: Integrating GIS with ABM 

·         Spatial analysis for demographic modeling 

·         GIS tools and mapping population distributions 

·         Incorporating spatial constraints in simulations 

·         Evaluating migration patterns geographically 

·         Spatial visualization of agents 

·         Case study: Migration patterns across regions 

Module 5: Model Validation and Calibration 

·         Validation techniques for ABM 

·         Parameter estimation 

·         Sensitivity analysis 

·         Error assessment in simulations 

·         Improving model reliability 

·         Case study: Validating population models with census data 

Module 6: Scenario Planning and Policy Simulation 

·         Designing demographic scenarios 

·         Evaluating policy interventions 

·         Social program simulations 

·         Comparative scenario analysis 

·         Reporting and interpreting results 

·         Case study: Evaluating healthcare interventions using ABM 



Module 7: Advanced ABM Techniques 

·         Stochastic and probabilistic modeling 

·         Complex agent interactions 

·         Emergent behavior analysis 

·         Multi-agent systems in demography 

·         Combining ABM with system dynamics 

·         Case study: Simulation of urban-rural migration 

Module 8: Project-Based ABM Implementation 

·         End-to-end ABM project design 

·         Data collection and preprocessing 

·         Model building and testing 

·         Presentation and reporting 

·         Stakeholder engagement 

·         Case study: Predictive demographic modeling project 

Training Methodology 

·         Interactive lectures and discussions 

·         Hands-on exercises with real datasets 

·         Step-by-step ABM simulations using Python and GIS 

·         Group activities for scenario development 

·         Case study analysis and presentations 

·         Continuous assessment through practical assignments 

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 14 Aug 2026 Online $1,100

17 Aug 2026 21 Aug 2026 Online $1,100

24 Aug 2026 28 Aug 2026 Online $1,100

31 Aug 2026 04 Sep 2026 Online $1,100

07 Sep 2026 11 Sep 2026 Online $1,100

14 Sep 2026 18 Sep 2026 Online $1,100

21 Sep 2026 25 Sep 2026 Online $1,100

28 Sep 2026 02 Oct 2026 Online $1,100

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/agent-based-modeling-abm-in-demography-training-course

