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Course Introduction

In today's data-driven world, the ability to accurately forecast future trends and patternsis
paramount for strategic decision-making. This comprehensive training course on Time Series
Analysiswith Artificial I ntelligence equips participants with the essential knowledge and practical
skills to analyze sequential data, build sophisticated predictive models, and extract valuable
insights. By integrating classical statistical methods with cutting-edge machine lear ning
algorithms, this program empowers individuals and organizations to leverage the power of
historical data for informed forecasting, anomaly detection, and proactive planning. Mastering these
techniques will unlock significant predictive analytics capabilities, enabling businesses to optimize
resource allocation, anticipate market shifts, and gain a crucial competitive advantage through data-
driven foresight.

This intensive course delves into the fundamental principles of time series data, exploring various
decomposition techniques and statistical models. Participants will then transition to the exciting
realm of Al in forecasting, learning how to implement and evaluate powerful algorithms such as
Recurrent Neural Networks (RNNs), Long Short-Term Memory (L STM) networks, and
Transformer models for complex time series prediction. Through hands-on exercises and real-
world case studies, learners will gain practical experience in applying these methodol ogies using
industry-standard tools and libraries. By the end of this program, participants will be proficient in
the entire time series analysis wor kflow, from data preprocessing and feature engineering to model
selection, training, and performance evaluation, ultimately becoming skilled practitionersin the
field of Al-powered forecasting.
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Course Duration
10 days
Course Objectives

1. Understand the fundamental concepts and characteristics of time series data.
2. Master various techniques for time series decomposition (trend, seasonality, cyclical
components, residuals).
3. Apply classical statistical models for time series forecasting, including ARIMA and
Exponential Smoothing.
4. Grasp the principles of machine lear ning relevant to sequential data analysis.
5. Implement and evaluate Recurrent Neural Networ ks (RNNs) for time series prediction.
6. Build and optimize Long Short-Term Memory (L STM) networ ks for handling long-range
dependencies.
7. Explore the architecture and applications of Transformer modelsin time series forecasting.
8. Perform effective featur e engineering for time series data to enhance model performance.
9. Develop robust methodologies for model selection and hyperparameter tuning in time series
analysis.
10. Evaluate and interpret the performance of different for ecasting models using appropriate
metrics.
11. ldentify and address common challengesin time series analysis, such as stationarity and
autocorrelation.
12. Apply Al techniquesfor anomaly detection in time series data
13. Integrate time series analysis with businessintelligence for informed decision-making.

Organizational Benefits



« Improved demand forecasting for better inventory management and reduced costs.

» Enhanced financial forecasting for more accurate budgeting and resource allocation.

« Proactive identification of potential anomalies and risksin operational data.

» Deeper understanding of customer behavior and trends for targeted marketing strategies.

« Optimized resour ce planning based on accurate predictions of future needs.

« Increased efficiency through the anticipation of maintenance requirements and equipment
failures (predictive maintenance).

« Data-driven insights for strategic business growth and competitive advantage.

« Empowered teams with the skillsto leverage Al for data-driven decision-making.

Target Audience

Data Scientists

Data Analysts

Business Analysts

Financial Analysts

Forecasting Specialists

Machine Learning Engineers

Researchers

Anyone interested in leveraging Al for time series data analysis and prediction.
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Course Outline
Module 1: Introduction to Time Series Analysis

« Defining time series data and its unique characteristics.

« Understanding different types of time series patterns (trend, seasonality, cyclical, irregular).
 Exploring various applications of time series analysis across industries.

« Introduction to key concepts:. stationarity, autocorrelation, partial autocorrelation.

« Overview of classical and Al-powered forecasting methods.

Module 2: Time Series Decomposition and Classical M ethods

« Additive and multiplicative decomposition models.
« Moving averages and their applications in smoothing time series.
« Exponential smoothing techniques: Simple, Holt's linear trend, Holt-Winters' seasonal

methods.
« Understanding and applying the Autoregressive Integrated Moving Average (ARIMA)
model.

« Model selection and evaluation for classical forecasting methods.
Module 3: Fundamentals of Machine Learning for Time Series

« Supervised learning concepts relevant to time series forecasting.

« Feature engineering techniques for sequential data.

« Understanding the concept of sequence dependence in time series.

« Introduction to different types of neural networks for sequence modeling.
« Preparing time series data for machine learning models.

Module 4: Recurrent Neural Networks (RNNSs) for Time Series

« Architecture and working principles of basic RNNs.
« Understanding the vanishing and exploding gradient problems.



« Introduction to different RNN architectures (e.g., SimpleRNN, GRU).
 Implementing and training RNN models for time series forecasting.
« Evaluating the performance of RNN models.

Module5: Long Short-Term Memory (LSTM) Networks

 The architecture and advantages of LSTM cells.

« Understanding the role of gates (input, forget, output) in LSTMSs.

« Implementing and training LSTM networks for long-range dependencies.
 Exploring variations of LSTM architectures.

o Case studies of LSTM applications in time series forecasting.

Module 6: Transformer Networksfor Time Series

« Introduction to the Transformer architecture and attention mechanisms.
« Understanding self-attention and multi-head attention.

« Applying Transformer models for time series forecasting.

« Advantages and limitations of Transformer models for sequential data.
o Comparing RNNs, LSTMs, and Transformers for time series analysis.

Module 7: Feature Engineering for Time Series Forecasting

« Creating lag features and windowed statistics.

« Incorporating external variables and calendar effects.

« Techniques for handling missing values and outliersin time series data.
« Feature scaling and normalization for neural network models.

« Selecting relevant features for improved model performance.

Module 8: Model Selection and Evaluation

« Choosing appropriate evaluation metrics for time series forecasting (e.g., MAE, MSE,
RMSE, MAPE).

« Cross-validation techniques for time series data.

« Strategies for comparing and selecting the best forecasting model.

» Understanding and addressing overfitting and underfitting.

« Ensemble methods for combining multiple forecasting models.

Module 9: Advanced Time Series Forecasting Techniques

« Introduction to state space models (e.g., Kalman filters).

« Exploring probabilistic forecasting methods.

« Understanding the concept of causality in time series analysis.

« Anoverview of advanced deep learning architectures for time series.
» Applications of Bayesian methods in time series forecasting.

Module 10: Al for Anomaly Detection in Time Series

« ldentifying different types of anomalies in time series data.

o Statistical methods for anomaly detection (e.g., Z-score, IQR).

« Applying machine learning algorithms for anomaly detection (e.g., autoencoders, isolation
forests).

« Evaluating the performance of anomaly detection models.

« Real-world applications of anomaly detection in time series.



Module 11: Time Series Analysiswith Python

« Introduction to relevant Python libraries (Pandas, NumPy, Matplotlib, Seaborn).

» Data manipulation and preprocessing using Pandas.

 Implementing classical forecasting models with statsmodels.

« Building and training neural network models with TensorFlow and Keras or PyTorch.
« Visualizing time series data and forecasting results.

Module 12: Real-World Case Studies and Applications

« Demand forecasting in retail and supply chain management.
« Financial market prediction and risk management.

» Energy load forecasting and smart grid applications.

« Predictive maintenance in industrial settings.

» Analyzing and forecasting web traffic and user behavior.

Module 13: Deploying and Monitoring Time Series M odels

« Strategies for deploying trained time series models.

« Setting up monitoring systems for model performance.

« Handling model drift and retraining strategies.

« Integrating time series models with business intelligence tools.

« Best practices for maintaining and updating forecasting systems.

Module 14: Ethical Considerationsin Al-Powered Forecasting

« Understanding potential biasesin time series data and models.

« Ensuring fairness and transparency in forecasting applications.

« Addressing privacy concerns related to time series data.

» Responsible development and deployment of Al forecasting systems.
« Theimpact of Al forecasting on decision-making processes.

Module 15: Future Trendsin Time Series Analysisand Al

« Exploring advancements in deep learning for time series.

« Therole of explainable Al (XAl) in forecasting.

« Utilizing cloud-based platforms for time series analysis.

« Emerging applications of Al in time series analysis.

« The future landscape of predictive analytics and forecasting.

Training M ethodology
This course employs a blended |earning approach that combines:

« Interactive lectures providing theoretical foundations and key concepts.

« Hands-on coding exer cises using Python and relevant libraries (e.g., Pandas, NumPy, Scikit-
learn, TensorFlow, PyTorch).

» Real-world case studiesillustrating practical applications of time series analysiswith Al.

« Group discussions and collaborative problem-solving activities.

« Individual assignmentsto reinforce learning and assess understanding.

Register asa group from 3 participantsfor a Discount

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



mailto:info@fineskilltrainingcenter.com

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.

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 |east 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

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



Start Date End Date Location

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/training-course-on-time-series-analysis-with-artificial-intelligence

