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Promuex Inc. (Canada) Global Professional Certificate. 

"Preparing for the Promuex Inc. Global Professional Certificate: Essential Knowledge and Skills Checklist"
Overview: The Promuex Inc. (Canada) 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 : Professional Machine Learning Engineer (PMLE) 
[bookmark: _GoBack]Course Overview
The Professional Machine Learning Engineer (PMLE) course is designed to prepare students to build, deploy, and maintain machine learning (ML) models that deliver measurable business value. Covering essential topics such as data engineering, model development, evaluation, deployment, and monitoring, this course provides hands-on training in advanced ML workflows, from data preprocessing to continuous integration in production environments. By the end, students will be well-equipped to implement effective ML solutions and manage them in real-world applications.

Course Objectives
By the end of this course, students will be able to:
1. Understand core machine learning concepts and workflows.
2. Collect, preprocess, and engineer data for ML models.
3. Develop and evaluate machine learning models for classification, regression, and clustering.
4. Deploy ML models in production environments using best practices.
5. Monitor model performance and address issues such as data drift.
6. Implement continuous integration and deployment (CI/CD) pipelines for ML models.
7. Collaborate with data scientists and stakeholders to optimize ML solutions.

Module Breakdown with STAR Examples
Module 1: Machine Learning Fundamentals and Workflow
· Objective: Understand the end-to-end ML workflow and foundational ML concepts.
· Topics:
· Overview of Supervised, Unsupervised, and Reinforcement Learning
· Machine Learning Lifecycle (Data Collection, Model Development, Evaluation, Deployment)
· Common Applications of ML in Business (Customer Segmentation, Predictive Maintenance)
· Learning Activity: Discuss different machine learning types and workflows using real-world examples.
· Assignment: Write a report outlining an end-to-end ML project lifecycle, focusing on a specific use case.
STAR Example:
· Situation: A retail company needs an ML solution for customer segmentation.
· Task: Define the ML workflow and determine suitable algorithms for segmenting customers.
· Action: Identified workflow stages, from data collection to model evaluation, and selected clustering algorithms.
· Result: Developed a well-defined ML workflow, enabling targeted marketing and improved customer engagement.

Module 2: Data Collection, Preprocessing, and Feature Engineering
· Objective: Collect, preprocess, and engineer data to prepare it for model development.
· Topics:
· Data Cleaning Techniques (Handling Missing Values, Outliers)
· Feature Engineering and Feature Selection
· Data Transformation (Normalization, Encoding Categorical Variables)
· Learning Activity: Preprocess a sample dataset, including cleaning, feature engineering, and transformation.
· Assignment: Create a data preprocessing pipeline for a dataset, documenting each step.
STAR Example:
· Situation: A financial institution wants to predict loan defaults based on customer data.
· Task: Prepare the data for model training by addressing inconsistencies and engineering relevant features.
· Action: Cleaned the dataset, normalized values, and created features such as debt-to-income ratios.
· Result: Prepared a clean, structured dataset, leading to more accurate loan default predictions.

Module 3: Model Development and Algorithm Selection
· Objective: Choose and implement appropriate algorithms for various ML tasks.
· Topics:
· Classification, Regression, and Clustering Algorithms
· Selecting Algorithms Based on Task Requirements
· Avoiding Overfitting and Underfitting in Model Training
· Learning Activity: Train different models on a dataset and compare their performance.
· Assignment: Select and implement the best algorithm for a specific task, justifying the choice with performance metrics.
STAR Example:
· Situation: A telecom company needs to predict customer churn to improve retention strategies.
· Task: Develop a classification model to predict which customers are likely to churn.
· Action: Trained logistic regression, decision trees, and random forests, selecting the model with the highest accuracy.
· Result: Improved churn predictions, enabling proactive engagement with at-risk customers.

Module 4: Model Training, Tuning, and Cross-Validation
· Objective: Train and optimize ML models using hyperparameter tuning and cross-validation.
· Topics:
· Model Training Techniques and Batch Processing
· Hyperparameter Tuning (Grid Search, Random Search, Bayesian Optimization)
· Cross-Validation Methods for Robust Evaluation
· Learning Activity: Perform cross-validation and tune hyperparameters for a classification model.
· Assignment: Document the model tuning process, including the impact of different hyperparameter values on performance.
STAR Example:
· Situation: A ride-sharing company wants to improve its demand forecasting accuracy.
· Task: Optimize an ML model to improve prediction accuracy for demand in different regions.
· Action: Used grid search for hyperparameter tuning, experimenting with various combinations.
· Result: Increased forecasting accuracy, enabling better resource allocation and service availability.

Module 5: Model Evaluation and Interpretation
· Objective: Evaluate and interpret model performance with suitable metrics and visualizations.
· Topics:
· Evaluation Metrics (Accuracy, Precision, Recall, F1 Score, ROC-AUC)
· Interpreting Model Outputs and Feature Importance
· Visualizing Model Performance and Making Adjustments
· Learning Activity: Evaluate a trained model using confusion matrices, ROC curves, and feature importance analysis.
· Assignment: Write a model evaluation report, interpreting the metrics and providing insights into feature contributions.
STAR Example:
· Situation: A healthcare provider uses an ML model for disease prediction and requires interpretability.
· Task: Evaluate the model’s predictions and determine key features contributing to risk scores.
· Action: Analyzed metrics, reviewed ROC-AUC, and used SHAP values to explain feature importance.
· Result: Provided insights into risk factors, supporting medical professionals in preventive care recommendations.

Module 6: Model Deployment and Productionization
· Objective: Deploy trained models in production environments to enable real-time predictions.
· Topics:
· Deployment Strategies (APIs, Docker, Cloud Services)
· Setting Up Model Endpoints with Flask, FastAPI, or Cloud Functions
· Scaling Model Inference for High-Availability
· Learning Activity: Deploy a trained model as a REST API using FastAPI or Flask.
· Assignment: Set up a deployment pipeline and create a RESTful API for a trained model.
STAR Example:
· Situation: A fintech company needs to deploy a fraud detection model for real-time transaction analysis.
· Task: Develop an API endpoint to handle real-time requests and detect fraudulent transactions.
· Action: Built and deployed the model as a REST API using Flask, ensuring secure and scalable access.
· Result: Enabled real-time fraud detection, reducing false positives and improving transaction security.

Module 7: Monitoring and Model Management
· Objective: Monitor and maintain deployed models, addressing data drift and performance issues.
· Topics:
· Monitoring Model Performance Over Time
· Detecting and Managing Data Drift
· Model Versioning and Continuous Improvement
· Learning Activity: Set up monitoring for a deployed model to track key performance indicators.
· Assignment: Develop a plan for regular model retraining and updating based on performance metrics.
STAR Example:
· Situation: An e-commerce platform notices declining performance in its recommendation model.
· Task: Monitor the model and retrain it regularly to handle evolving customer preferences.
· Action: Collected feedback data, monitored model accuracy, and scheduled monthly retraining.
· Result: Restored high recommendation accuracy, improving customer experience and retention.

Module 8: Implementing CI/CD for Machine Learning Models
· Objective: Integrate CI/CD practices into ML model deployment and maintenance workflows.
· Topics:
· Setting Up CI/CD Pipelines for Model Training and Deployment
· Automating Model Updates and Deployments
· Best Practices for Continuous Integration and Delivery in ML
· Learning Activity: Create a CI/CD pipeline using GitHub Actions or Jenkins to automate model deployment.
· Assignment: Design and implement a CI/CD pipeline for a sample model, automating testing, and deployment.
STAR Example:
· Situation: A software development team wants to streamline ML model updates and minimize deployment errors.
· Task: Implement a CI/CD pipeline for continuous integration and delivery of ML models.
· Action: Set up Jenkins to automate model training, testing, and deployment.
· Result: Reduced deployment time and increased model reliability, supporting agile development cycles.

Module 9: Ethics, Bias Mitigation, and Best Practices in ML
· Objective: Understand ethical considerations, bias mitigation, and best practices in machine learning.
· Topics:
· AI Ethics and Fairness in Model Design
· Bias Detection and Mitigation Techniques
· Privacy, Data Security, and Interpretability in ML
· Learning Activity: Analyze a dataset for potential biases and adjust the model to ensure fairness.
· Assignment: Develop an ethical checklist for a model’s lifecycle, addressing data privacy and bias concerns.
STAR Example:
· Situation: A hiring platform uses an ML model to screen applicants but faces concerns over bias.
· Task: Evaluate and reduce potential biases in the model to ensure fair candidate assessment.
· Action: Conducted feature analysis, removed biased attributes, and applied fairness constraints.
· Result: Enhanced model fairness, improving equal opportunity and gaining trust from users and stakeholders.

Conclusion
The Professional Machine Learning Engineer (PMLE) course offers end-to-end training on building, deploying, and managing ML models for production. Through practical exercises, STAR examples, and advanced ML topics, students gain the expertise to create robust, ethical, and scalable ML solutions that drive real business impact.
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