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Course Introduction

Question Answering (QA) Systems powered by Natural L anguage Processing (NL P) represent a
transformative leap in how humans interact with information. Moving beyond traditional keyword-
based search, these advanced Al -driven solutions understand the nuances of natural language
queries and extract precise, contextual answers directly from vast text corpora. Training Course on
Question Answering Systems with Natural Language Programming delves into the theoretical
foundations and practical implementations of developing robust QA models, leveraging cutting-
edge deep learning ar chitectures and transformer modelsto build intelligent systems capable of
accurate and efficient information retrieval.

The demand for sophisticated QA systemsis skyrocketing across various industries, from
enhancing customer service chatbots and intelligent virtual assistantsto revolutionizing
knowledge management and business intelligence. Thistraining will equip participants with the
essential skillsto design, train, and deploy extractive and gener ative QA models, enabling them
to harness the power of lar ge language models (L LMs) for building highly performant and

scal able question answering solutions. By mastering the art of building these intelligent systems,
participants will be at the forefront of the conver sational Al revolution.

Programme Curriculum

Training Course on Question Answering Systemswith Natural L anguage Programming
Introduction

Question Answering (QA) Systems powered by Natural L anguage Processing (NL P) represent a
transformative leap in how humans interact with information. Moving beyond traditional keyword-
based search, these advanced Al-driven solutions understand the nuances of natural language
queries and extract precise, contextual answers directly from vast text corpora. Training Course on
Question Answering Systems with Natural Language Programming delvesinto the theoretical
foundations and practical implementations of developing robust QA models, leveraging cutting-



edge deep learning ar chitectures and transformer modelsto build intelligent systems capable of
accurate and efficient information retrieval.

The demand for sophisticated QA systemsis skyrocketing across various industries, from
enhancing customer service chatbots and intelligent virtual assistants to revolutionizing
knowledge management and business intelligence. Thistraining will equip participants with the
essential skillsto design, train, and deploy extractive and gener ative QA models, enabling them
to harness the power of lar ge language models (L LMs) for building highly performant and

scal able question answering solutions. By mastering the art of building these intelligent systems,
participants will be at the forefront of the conver sational Al revolution.

Course Duration
10 days
Course Objectives

1. Master the fundamentals of Natural L anguage Processing (NL P) for Question Answering.
2. Understand the architecture and principles of Transformer models like BERT, ROBERTa,
and XL Net.
3. Develop proficiency in designing and implementing extractive Question Answering
systems.
4. Explore techniques for building gener ative Question Answering models using advanced
LLMs.
5. Learn data preprocessing and feature engineering for text comprehension tasks.
6. Gain practical experience with popular NLP libraries and frameworks (e.g., Hugging Face
Transformers, PyTorch, TensorFlow).
7. Evaluate the performance of QA models using metrics like F1-score and Exact Match (EM).
8. Implement strategies for fine-tuning pre-trained models for domain-specific QA.
9. Address challengesin QA, such as ambiguity resolution and handling complex questions.
10. Understand the role of knowledge graphs and retrieval-augmented generation (RAG) in
enhancing QA systems.
11. Explore applications of QA in conversational Al, customer support automation, and
enter prise sear ch.
12. Develop an understanding of ethical considerations and biasin QA models.
13. Build and deploy area-world Question Answering application.

Organizational Benefits

« Implement intelligent chatbots and virtual assistants for instant, accurate customer support,
reducing response times and improving satisfaction.

« Automate information retrieval from vast internal knowledge bases, empowering employees
with quick access to critical data and reducing manual effort.

» Leverage advanced QA systemsto quickly extract insights from business documents, reports,
and data, leading to more informed and timely strategic decisions.

« Foster aculture of Al-driven development, enabling the creation of new products and services
powered by sophisticated natural language understanding.

« Transform unstructured data into actionable intelligence, making institutional knowledge
easily searchable and accessible across the enterprise.

« Stay ahead in the rapidly evolving Al landscape by adopting cutting-edge NL P technologies
for superior information access and intelligent automation.

Target Audience



Data Scientists and Machine Learning Engineers

Al Developers

NLP Researchers

Software Engineers.

Product Managers

Academics and Students

Business Intelligence Analysts

Anyone passionate about the intersection of Al, language, and information, eager to
contribute to the next generation of intelligent systems.
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Course Outline

Module 1: Introduction to Natural L anguage Processing (NL P) and Question Answering (QA)

 Defining NLP and its core tasks. tokenization, stemming, lemmatization, POS tagging.

« Overview of Question Answering (QA): types (extractive, generative, factual, non-factual).

« Historical progression of QA systems: rule-based to statistical to neural.

» Key challengesin NLP and QA: ambiguity, context, common sense reasoning.

« Introduction to popular NLP libraries (NLTK, spaCy, Hugging Face Transformers).

» Case Study: Analyzing how early QA systems were built for legal document review.

Module 2: Foundations of Machine Learning for NLP

« Supervised, unsupervised, and semi-supervised learning in NLP.

« Feature engineering for textual data: TF-1DF, Word Embeddings (Word2Vec, GloVe).

« Traditional machine learning models for classification and regression in NLP.

« Evaluating NLP models: precision, recall, F1-score, accuracy.

« Introduction to neural networks: feedforward, recurrent (RNNs, LSTMs, GRUS).

» Case Study: Sentiment analysis for customer reviews to extract opinions relevant to QA.

Module 3: Deep L earning Architecturesfor NLP

» Recurrent Neural Networks (RNNs) and their limitations for long sequences.

« Long Short-Term Memory (LSTM) and Gated Recurrent Unit (GRU) networks.

« Introduction to Attention Mechanisms and their role in sequence processing.

« The Transformer Architecture: Encoder-Decoder structure.

o Self-attention and multi-head attention.

» Case Study: Using LSTMs for sequence tagging in abasic QA system for identifying
entities.

Module 4: Transformer Modelsfor Question Answering (BERT and Variants)

« Detailed dive into BERT (Bidirectional Encoder Representations from Transformers).

« Pre-training objectives. Masked Language Modeling (MLM) and Next Sentence Prediction

(NSP).
« Fine-tuning BERT for extractive QA tasks (e.g., SQUAD dataset).
» Understanding BERT's output for span prediction.
« Introduction to BERT variants: ROBERTa, ALBERT, DistiIBERT.

» Case Study: Building a SQUAD-like extractive QA system using afine-tuned BERT model

for a corporate knowledge base.
Module5: Extractive Question Answering Systems

« Architecture of extractive QA: Retriever and Reader components.



« Techniques for document and passage retrieval (TF-IDF, BM25, dense retrieval with
embeddings).

« Implementing the Reader component with fine-tuned Transformers.

« Handling long documents and context window limitations.

« Post-processing of extracted answers and confidence scoring.

« Case Study: Developing an extractive QA system for amedical corpus to answer questions
about patient conditions from clinical notes.

Module 6: Generative Question Answering Systems

« Introduction to Generative Pre-trained Transformers (GPT models) and their evolution.

« Understanding the decoder-only architecture for text generation.

« Fine-tuning generative models for abstractive QA.

« Challenges of generative QA: factuality, hallucination, coherence.

« Evaluating generative QA outputs: ROUGE, BLEU, human evaluation.

» Case Study: Creating a generative QA system for a news website to summarize articles and
answer questions.

Module 7: Large Language M odels (LLMs) and Prompt Engineering for QA

« The scale and capabilities of modern LLMs (e.g., GPT-3.5, GPT-4, Llama).

 Leveraging LLMsthrough prompt engineering for various QA scenarios.

« Few-shot and zero-shot learning for QA with LLMSs.

« Strategiesfor crafting effective prompts to elicit accurate answers.

« Understanding the limitations and biases of LLMsin QA.

« Case Study: Designing prompts for an LLM to answer complex, multi-hop questions from a
company's internal documentation.

Module 8: Retrieval-Augmented Generation (RAG)

« The concept of RAG: combining retrieval with generation for improved QA.

« Architecture of RAG systems: indexing, retrieval, and generation phases.

« Benefits of RAG: reduced hallucination, improved factuality, domain adaptability.

« Implementing RAG with vector databases and LLMs.

« Optimizing retrieval and generation for better QA performance.

» Case Study: Building aRAG system for afinancial institution to answer questions about
market trends by retrieving and summarizing relevant reports.

Module 9: Advanced QA Techniques and Datasets

o Open-domain QA vs. Closed-domain QA.

» Conversational QA: maintaining context across turns.

o Multimodal QA: answering gquestions from images or videos.

o QA datasets: SQUAD, Natural Questions, HotpotQA, CoQA.

» Data augmentation and synthetic data generation for QA.

« Case Study: Implementing a conversational QA system for a customer service chatbot that
remembers previous turns.

Module 10: Building and Deploying QA Systems

« Full QA pipeline development: from data ingestion to answer presentation.
« Choosing the right deployment strategy: cloud platforms, on-premise.

« API integration for QA services.

« Monitoring and maintaining QA models in production.

« Scalability and efficiency considerations for real-time QA.



« Case Study: Deploying a QA system as a microservice to power an internal helpdesk portal.
Module 11: Evaluation and Metricsfor QA Systems

« Quantitative evaluation metrics: Exact Match (EM), F1-score, ROUGE, BLEU.

« Qualitative evaluation methods. human assessment, user feedback loops.

« Error analysis and debugging QA models.

« Benchmarking against state-of-the-art models.

« A/B testing for performance optimization.

« Case Study: Analyzing the performance of a deployed QA system in alive environment and
identifying areas for improvement based on user feedback.

Module 12: Ethical Al in Question Answering

» Understanding biasin training data and its impact on QA outputs.

« Addressing fairness, accountability, and transparency (FAT) in QA systems.

« Mitigating unintended biases and ensuring equitable performance.

« Privacy concerns and data security in QA applications.

» Responsible Al development practices for NLP.

» Case Study: Examining a QA system that exhibits bias in answering questions related to
protected characteristics and devising strategies to mitigate it.

Module 13: Industry Applications of Question Answering

Healthcare: patient information retrieval, clinical decision support.

Customer Service: intelligent chatbots, virtual assistants.

Legal Tech: document review, contract analysis.

Finance: market intelligence, regulatory compliance.

« Education: personalized learning, automated tutoring.

« Case Study: Exploring how alarge e-commerce company uses QA systems to provide
instant product information to customers and internal sales teams.

Module 14: Fine-tuning and Transfer Learning Best Practices

 Transfer learning principlesin NLP.

« Strategiesfor effective fine-tuning on custom datasets.

» Hyperparameter tuning for QA models.

« Leveraging pre-trained models for efficiency and performance.

« Domain adaptation techniques for specialized QA tasks.

» Case Study: Fine-tuning apre-trained LLM on a company's proprietary product manuals to
build a highly accurate technical support QA system.

Module 15: Future Trends and Research in QA Systems

« Explainable Al (XAI) for QA: understanding model decisions.

« Multilingual QA: supporting diverse languages.

« Reasoning and common sensein QA.

« Integration with multimodal inputs (vision, speech).

» Therole of federated learning and privacy-preserving NLP in QA.

« Case Study: Discussing emerging research on building QA systems that can perform
complex reasoning tasks, like answering hypothetical questions.

Training M ethodology

Thistraining course will adopt a blended learning approach, combining:



« Interactive L ectures: Core concepts explained with clear examples and visual aids.

» Hands-on Coding L abs: Practical sessions using Python and popular NLP libraries
(Hugging Face Transformers, PyTorch/TensorFlow) to implement and fine-tune QA models.

« Real-world Case Studies: In-depth analysis of successful QA system implementations
across various industries.

« Group Exercises and Discussions; Collaborative problem-solving and knowledge sharing.

« Mini-Projects: Participants will build and deploy components of a QA system throughout the

course.
o Q& A Sessions. Dedicated time for addressing participant queries and fostering deeper
understanding.

« Continuous Assessment: Practical assignments and afinal project to gauge comprehension
and application of learned skills.

Register asa group from 3 participantsfor a Discount

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

Certification

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:
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