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Promuex Inc. Global Professional Certificate. 

"Preparing for the Promuex Inc. Global Professional Certificate: Essential Knowledge and Skills Checklist"
Overview: The Promuex Inc. Global Professional Certificate recognizes expertise across specialized fields like AI, cybersecurity, healthcare, and finance. To excel, you’ll need foundational skills, knowledge of industry tools, and practical experience. Here’s what to focus on before certification:
Instruction Plan: AI/ML (Artificial Intelligence / Machine Learning)
Course Overview
[bookmark: _GoBack]This AI/ML (Artificial Intelligence / Machine Learning) course is designed to introduce the fundamental concepts and practical techniques of AI and ML, including data preprocessing, model selection, training, and deployment. Participants will explore both theoretical foundations (statistics, algorithms) and real-world applications (predictive analytics, computer vision, NLP). By the end of the course, learners will be able to implement basic machine learning models and understand how AI solutions can add value in various domains.

Course Objectives
By the end of this course, participants will be able to:
1. Grasp AI/ML Fundamentals
· Understand core concepts (supervised, unsupervised learning, deep learning) and essential terminology (features, labels, overfitting).
2. Preprocess and Explore Data
· Clean, transform, and visualize datasets to uncover insights and prepare for model training.
3. Build and Evaluate Machine Learning Models
· Implement classic algorithms (linear regression, decision trees, clustering) and assess performance using standard metrics.
4. Work with Neural Networks and Deep Learning
· Explore the basics of neural architectures, backpropagation, and frameworks (e.g., TensorFlow, PyTorch).
5. Apply AI/ML in Real-World Scenarios
· Identify use cases (recommendation systems, anomaly detection) and deploy models for practical outcomes.

Course Structure
Module 1: Introduction to AI and Machine Learning
· Objective: Provide a broad overview of AI concepts and the types of ML approaches.
· Topics Covered: 
1. AI vs. ML vs. Deep Learning
2. Supervised, Unsupervised, Reinforcement learning
3. Typical ML workflow (data, model, evaluation, deployment)
· Activity: 
. Case Study Discussion: Examine how a tech company (e.g., Google or Netflix) applies ML for recommendations or search ranking.
· Assignment: 
. AI/ML Landscape: Write a short essay comparing two real-world AI applications (e.g., chatbots, image recognition), focusing on the ML approach used.

Module 2: Data Preprocessing and Exploratory Data Analysis
· Objective: Teach participants data handling best practices, preparing them for successful modeling.
· Topics Covered: 
1. Data cleaning (handling missing values, outliers)
2. Feature engineering (scaling, encoding)
3. Exploratory Data Analysis (EDA): statistics, plots, correlations
· Activity: 
. Hands-On Lab: Use a sample dataset (e.g., a CSV with demographic or sales data) to perform data cleaning, transformation, and visualization in Python (pandas, matplotlib).
· Assignment: 
. EDA Report: Prepare a short report summarizing key insights found in a provided dataset, including data quality issues and recommended feature transformations.

Module 3: Core Machine Learning Algorithms
· Objective: Introduce popular ML algorithms and guide participants through model building and evaluation.
· Topics Covered: 
1. Supervised learning (linear regression, logistic regression, decision trees, random forests)
2. Unsupervised learning (k-means clustering, PCA)
3. Model evaluation (train/test split, cross-validation, metrics: accuracy, RMSE, F1-score)
· Activity: 
. Hands-On Lab: Implement a binary classification model (e.g., logistic regression) on a sample dataset. Evaluate performance and tune hyperparameters.
· Assignment: 
. Algorithm Comparison: Compare two ML algorithms (e.g., decision tree vs. random forest) on a classification or regression dataset, discussing trade-offs and performance.

Module 4: Neural Networks and Deep Learning Basics
· Objective: Explore the fundamentals of neural networks, deep architectures, and frameworks.
· Topics Covered: 
1. Neural network components (layers, activation functions)
2. Training via backpropagation and gradient descent
3. Introduction to deep learning frameworks (TensorFlow, PyTorch)
· Activity: 
. Lab: Build a simple feedforward neural network for MNIST digit classification, analyzing training loss and accuracy curves.
· Assignment: 
. NN Experiment: Modify hyperparameters (learning rate, epochs) for the MNIST classifier, documenting how it affects performance.

Module 5: Advanced Applications and Deployment
· Objective: Cover advanced AI topics (NLP, computer vision) and strategies for deploying ML models in production.
· Topics Covered: 
1. Transfer learning, CNNs for image tasks, RNNs for sequence data
2. NLP pipelines (tokenization, embedding, sentiment analysis)
3. Model deployment techniques (REST APIs, cloud services, containerization)
· Activity: 
. Group Discussion: Brainstorm a real-world AI solution (e.g., chatbot for customer support, image-based quality inspection), identifying data needs and potential pitfalls.
· Assignment: 
. Deployment Plan: Outline how to serve a trained model (e.g., sentiment analysis) as an API or web service, considering scaling and monitoring.

Teaching Methods
1. Lectures & Presentations: Provide conceptual overviews, theory, and examples of AI/ML use cases.
2. Hands-On Labs: Encourage practical experimentation with data preprocessing, model training, and evaluation using Python libraries (e.g., scikit-learn, TensorFlow).
3. Case Studies & Group Discussions: Facilitate collaborative analysis of AI success stories, ethical considerations, and technical hurdles.
4. Guest Speakers: Invite industry experts or researchers to discuss cutting-edge applications and best practices.
5. Quizzes & Assignments: Reinforce learning by applying techniques to real or simulated datasets.
6. Capstone Project: Students design, implement, and present an AI/ML solution addressing a chosen problem (e.g., predictive maintenance, recommendation engine).

Assessment Methods
1. Quizzes: Check knowledge of key terminology, algorithm understanding, and ML workflows.
2. Module Assignments: Practical exercises (data cleaning, model comparison) to build technical competence.
3. Capstone Project: A comprehensive AI/ML solution proposal or prototype, integrating data ingestion, model development, and evaluation.

Conclusion
Completing the AI/ML (Artificial Intelligence / Machine Learning) course empowers participants with essential knowledge and skills to develop data-driven solutions. By covering foundational algorithms, neural networks, and best practices in model deployment, learners will be well-equipped to tackle real-world challenges and harness the power of AI/ML in diverse industries.
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