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	Course Curriculum Model (Syllabus)
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	Course Description
	This course covers time series analysis and forecasting methods used on real-time data at the edge. Topics include streaming analytics, anomaly detection, and predictive modeling on limited devices.


	Course Purpose / Course Goals
	The purpose of this course is to prepare students with the methodological knowledge and analytical skills required to apply time series forecasting within the context of Environmental, Social, and Governance (ESG) data. The course aims to:
· Develop an understanding of fundamental and advanced time series concepts, including trend, seasonality, and volatility in ESG indicators.
· Equip students with tools and techniques for building and evaluating forecasting models, from classical statistical methods to modern machine learning approaches.
· Strengthen students’ ability to apply forecasting methods to real ESG datasets, supporting evidence-based decision-making in sustainability reporting, risk management, and policy evaluation.
· Promote awareness of the challenges, limitations, and ethical considerations related to forecasting in ESG domains, ensuring responsible and transparent applications.


	Course Objectives
	Upon successful completion of this course, students will be able to:
· Recognize the characteristics of time series data and the challenges of forecasting in constrained and streaming environments.
· Use appropriate statistical and machine learning approaches, including regression, ARIMA, and anomaly detection, to build forecasting models for edge applications.
· Implement time series analysis techniques in streaming data settings, design low-latency predictive models, and monitor their performance.
· Assess the accuracy, reliability, and efficiency of forecasting models, and optimize them for real-time decision-making.
· Adapt models to changing data patterns, quantify forecast uncertainty, and communicate the implications of forecast errors clearly for practical decision-making.
· Address ethical and practical considerations in forecasting and time series analysis, ensuring their responsible and sustainable application.

	Intended Learning Outcomes (ILOs)

	[bookmark: _heading=h.bh1my4fl5zma]Knowledge and Understanding 
· Understand streaming analytics and anomaly detection. 
· Recognize the challenges of real-time forecasting on constrained devices. 
· Identify predictive modeling approaches.
Skills 
· Apply time series analysis techniques to edge data streams. 
· Develop predictive models suited for low-latency environments. 
· Deploy and monitor forecasting pipelines.
Competences 
· Design systems for proactive decision-making at the edge. 
· Adapt models to changing data patterns. 
· Optimize the performance and reliability of forecasting workflows.






	
	Weeks	
	Lecture

	Program
	First week
	Introduction to Time Series & Visualization (plots, patterns, data structures)

	
	Second week
	Time Series Decomposition (trend, seasonality, residuals)

	
	Third week
	Exploring Time Series Features (autocorrelation, stationarity tests)

	
	Fourth week
	The Forecaster’s Toolbox I: Benchmark methods (naïve, seasonal naïve, drift)

	
	Fifth week 
	The Forecaster’s Toolbox II: Model selection and evaluation

	
	Sixth week
	Regression-based Forecasting (time trend, seasonal dummies)

	
	Seventh week 
	Exponential Smoothing (simple, Holt’s, Holt–Winters)

	
	Eighth week
	Midterm Exam + Case Studies & Project Team Formation

	
	Ninth week
	ARIMA Models I: Identification and estimation

	
	Tenth week
	ARIMA Models II: Seasonal ARIMA, diagnostics, forecasting

	
	Eleventh week
	Dynamic Regression Models (regressors + ARIMA errors)

	
	Twelfth week 
	Hierarchical and Grouped Time Series (bottom-up, top-down, reconciliation)

	
	Thirteenth week
	Advanced Forecasting Methods (nonlinear, ML-based methods)

	
	Fourteenth week
	Practical Forecasting Issues (forecast combinations, uncertainty, ethics)

	
	Fifteenth week 
	Project Presentations & Discussion



	Literature / Reading List:


	Literature
	Mills, T. C. (2019). Applied time series analysis: A practical guide to modeling and forecasting. Academic press.

Hyndman, R. J., & Athanasopoulos, G. (2018). Forecasting: principles and practice. OTexts.

Hamilton, James D. Time series analysis. Princeton university press, 2020.



	Teaching and Learning Methods
	The course combines lectures, seminars, and practical projects to ensure both theoretical foundations and applied skills.

Structured Lectures – presentation of fundamental concepts and statistical/ML methods (ARIMA, ETS, ML-based).
Seminars and Discussions – analysis of scientific literature and real-world applications.
Problem-Based Learning (PBL) – solving practical forecasting tasks and evaluating model accuracy.
Flipped Classroom – preparatory readings followed by in-class analysis and practice.
Project-Based Learning – use of real-world datasets and tools (R, Python) to build forecasting models.
Case Studies – applications in domains such as market demand, energy, finance, and healthcare.
Workshops / Labs – testing and comparing models using statistical software.
Guest Lectures – contributions from academic and industry experts on real-world forecasting practices.


	
	Contribution to student workload (which should correspond to student learning outcomes - 1 ECTS credit = 25 hours)

	
	Activity
	Hours
	Days/weeks
	Total

	
	Lectures
	2
	15
	30

	
	Exercises/Labs
	2
	15
	30

	
	Practical project work
	2
	4
	8

	
	Office hours
	1
	10
	10

	
	Fieldwork
	1
	2
	2

	
	Midterms, seminars
	2
	4
	8

	
	Homework
	2
	5
	10

	
	Self-study
	3
	10
	30

	
	Final exam preparation
	3
	3
	9

	
	Time spent in exams
	2
	2
	4

	
	Projects, presentations, etc.
	1
	9
	9

	Total
	
	
	150




	Evaluation
	Assessment Methods and Criteria:
	Activity
	Weight (%)

	Midterm Exam
	20%

	Project Report & Defense
	30%

	Seminar Presentation
	10%

	Final Exam
Total
	40%
100%


 (according to the Statute and Regulation for studies of UMIB)

	
	Final grade
	Points (%)      Mark

	
	
	91 – 100          10

	
	
	81 - 90	              9

	
	
	71 - 80	              8

	
	
	61 - 70	              7

	
	
	51 - 60	              6

	Academic policies
	Criteria for regular attendance and rules of etiquette during the organization of the lesson are set.
Academic Work:
Assignments, literature reviews, and project reports must be completed individually and in accordance with academic writing standards. Submissions must respect both the formal requirements (structure, referencing, citations) and the content requirements of the course.

Ethics in teaching:
All assignments and projects must be the personal work of each student. There will be no tolerance for copying, "borrowing" from the Internet or any other material. The same or similar works will have negative evaluations in the final evaluation of the student.
Time:
In agreement with the students, the deadlines for submitting works will be determined. There will be no tolerance for delays in the submission of works. Failure to attend the session when an assignment is explained does not justify late or missing submission. The deadline will be given earlier. If you are going to travel abroad, then you need to submit the paperwork in advance. The student has the right to request a consultation with the professor whenever he / she deems it reasonable and necessary for the performance of his / her work.
Rules of conduct and academic policies:
· active participation of students in lectures o participation in discussion, comments and free expression of opinion, opinion and academic position (with arguments) 
· mandatory independent work and use of additional sources of information (various scientific websites, scientific journals, conference proceedings, etc.) 
· respecting lecture schedules without compromising academic freedom (silent cell phones) of respecting the word, thoughts and ideas of colleagues, 
· it is not allowed to arrive late and leave without a valid reason from the lecture, test or exam o preparation and holding of relevant lectures, (obligation of the teacher). 
· if the student is absent more than four times without reason in lectures and exercises, does not receive the signature for attendance. o the student cannot take the exam without an official document,
· if the student is dissatisfied with the grade obtained, has the right to complain in writing to the dean, within two working days after the announcement of the results, UMIB Statute o if the student does not follow the rules, in the exam uses tools that are not allowed, it is evaluated with a negative grade.
· Plagiarism or cheating will be penalized according to university regulations.
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