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Course Contents / Lesson Plan
Course Title: AI for Financial Institutes
Duration: 8 weeks (2 months)
	













	Trainer Name
	


	Author Name
	i. Dr. Inam Ullah Khan, Postdoctoral Research Fellow, Multimedia University, Cyberjaya, Malaysia
ii. Muhammad Nasir Khan, DACUM Facilitator, Ex-DD(VT)-SSRC Wing NAVTTC

	Course Title
	AI for Financial Institutes

	Objectives and Expectations 

	Employable skills and hands-on practice in Stock Markets+ Database

Objective: 
The objective of this 8-week course is to provide participants with a comprehensive understanding of how Artificial Intelligence (AI) is revolutionizing the financial industry. The course will equip students with the necessary skills to develop and deploy AI-driven solutions for financial applications, including fraud detection, portfolio optimization, risk management, and customer service automation. By the end of the course, participants will gain practical experience in utilizing AI tools and techniques specific to financial contexts.
Expectations:
i. AI Fundamentals in Finance
Participants will be able to explain how AI integrates with financial systems, including its impact on operations and decision-making.
ii. Data-Driven Decisions
Participants will learn to harness financial data for building predictive models and decision-making tools.
iii. Fraud Detection Systems
Participants will design and implement AI systems to detect fraudulent financial activities.
iv. Portfolio Optimization
Participants will create AI-driven models to optimize investment portfolios and assess risk.
v. Customer Relationship Management (CRM)
Participants will explore AI applications in automating customer service and personalization.
vi. Regulatory Compliance
Participants will gain insights into how AI ensures compliance with financial regulations.








Employable Skills:
i. AI Tools and Libraries
Mastering Python libraries such as TensorFlow, PyTorch, Scikit-learn, and Pandas for financial data analysis.
ii. Machine Learning Models
Designing and deploying machine learning models for credit scoring, forecasting, and market trend analysis.
iii. Data Preprocessing and Visualization
Performing data cleansing, feature engineering, and visualization using tools like Tableau and Matplotlib.
iv. Algorithmic Trading
Developing and testing automated trading systems using AI algorithms.
v. Risk Assessment Models
Building AI systems to evaluate and manage financial risks.
vi. Compliance Monitoring
Implementing AI tools to ensure adherence to financial regulations and reduce compliance risks.
Hands-on Practice:
i. AI for Fraud Detection:
Implementing anomaly detection models using machine learning.
ii. Portfolio Optimization:
Using AI to create balanced investment portfolios with optimal risk-return trade-offs.
iii. Market Trend Prediction:
Building predictive models to analyze stock price movements.
iv. Sentiment Analysis:
Applying natural language processing (NLP) to analyze market sentiment from news and social media.
v. Automated Financial Reporting:
Generating AI-driven dashboards and reports.
vi. Chatbot Implementation:
Creating AI-powered chatbots for financial customer support.
vii. Algorithmic Trading Systems:
Simulating real-time trading strategies using reinforcement learning.


	Entry-level of trainees
	Bachelor in Commerce/Economics/Statistics/Banking/Finance/ACCA/ CS/IT/Maths/ICMA inter/CA Inter/PIPFA/BBA/ AI/Fintech/Banking & Finance/Accounting & Finance/ Business Analytics
.

	Trainer Qualifications
	Masters in AI/ IT/CS/Data science having relevant  1 year experience
Or 
Masters in  Finance/ Economics/ Statistics having courses/ certification in AI having relevant  1 year experience
Or 
Bachelors in AI/ IT/CS/Data science along with relevant  3 years experience
Or 
Bachelors in  Finance/ Economics/ Statistics having courses/ certification in AI having relevant  3 years of experience


	Learning Outcomes of the course
	
The course content aligns with internationally recognized certifications and best practices.
AI Proficiency:
Demonstrate the ability to develop AI models tailored to financial applications.
Data Analysis:
Apply machine learning techniques for financial data analysis and prediction.
Fraud Detection Systems:
Develop and evaluate fraud detection algorithms.
Portfolio Management:
Optimize investment strategies using AI techniques.
Risk Mitigation:
Employ AI tools for assessing and mitigating financial risks.
Practical Experience:
Gain hands-on experience through real-world projects, simulations, and case studies.


	Course Execution Plan
	The total duration of the course: 2 months (8 Weeks)
Class hours: 4 hours per day
Theory: 40%
Practical: 60%
Weekly hours: 20 hours per week
Total contact hours: 160 hours

	Companies offering jobs in the respective trade
	· HBL Asset Management 
· Morgan Stanley)
· EY (Ernst & Young)
· S&P Global Pakistan
· MyWorker AI
· Centrox AI
· Disperse.io Ltd

	Job Opportunities
	· AI Financial Analyst
· Data Scientist for Finance
· Risk Manager
· Algorithmic Trading Specialist
· Financial Software Developer

	No of Students
	25

	Learning Place
	Classroom / Lab

	Instructional Resources
	Online Courses and Tutorials:
Online Learning Resources:
· AI for Finance Course - Coursera
· Machine Learning Specialization - Deeplearning.ai
· Khan Academy: Financial Markets
· Google AI Training Labs
Books and References:
· Mariya Ouaissa, Zakaria Boulouard, Mariyam Ouaissa, Inam Ullah Khan, Mohammed Kaosar, “Big Data Analytics and Computational Intelligence for Cyber Security”, Springer. 
Link: https://link.springer.com/book/9783031057519  
· Inam Ullah Khan, Mariya Ouaissa, Mariyam Ouaissa, Muhammad Fayaz, Rahmat Ullah, “AI for Intelligent Computing: Future Trends and Applications”, CRC Press Taylor & Francis Group. 
Link: https://doi.org/10.1201/9781003496410  
· Salma El Hajjami, Keshav Kaushik, Inam Ullah Khan, “Artificial General Intelligence (AGI) Security - Smart Applications And Sustainable Technologies”, Springer.  
Link: https://link.springer.com/book/9789819732210 
· Inam Ullah, Inam Ullah Khan, Mariya Ouaissa, Mariyam Ouaissa, Salma El Hajjami, ” Future Communication Systems Using Artificial Intelligence, Internet of Things and Data Science”, CRC Press Taylor & Francis Group. 
Link: https://doi.org/10.1201/9781032648309 
· Inam Ullah Khan, Salma El Hajjami, Mariya Ouaissa, Salwa Belaqziz, Tarandeep Kaur Bhatia,” Cognitive Machine Intelligence: Applications, Challenges, and related Technologies”, CRC Press Taylor & Francis Group. 
Link: https://doi.org/10.1201/9781003500865 
· Inam Ullah Khan, Hamed Taherdoost, Mitra Madanchian, Mariya Ouaissa, Salma El Hajjami, Hameedur Rahman,” Future of Tech Startups & Innovations In the Age of AI”, CRC Press Taylor & Francis Group. 
Link: https://doi.org/10.1201/9781032715957 
· Faisal Rehman, Inam Ullah Khan, Oroos Arshi, Shashi Kant Gupta,”Emerging Trends in Information System Security Using AI & Data Science for Next-Generation Cyber Analytics”, Springer.
Link: https://link.springer.com/book/9783031814808  
· Hamed Taherdoost, Mitra Madanchian, Inam Ullah Khan, Oroos Arshi, “Business Transformation in the Era of Digital Disruption”, IGI global publisher. 
Link:https://www.igi-global.com/book/business-transformation-era-digital-disruption/346963




Practice and Experimentation:
· Google Colab (Python)
· TensorFlow and PyTorch
· Tableau and Power BI
· MATLAB
· Excel for Financial Modeling




MODULES
	Scheduled Weeks
	Module Title
	Days
	Hours
	Learning Units
	Home Assignment

	Week 1
	Introduction to AI in Finance 


	Day 1

	1-2
	Introduction to AI and Fundamental Concepts of MLops

Explore fundamentals of Financial Markets: Types and Classifications.
· Types of financial markets (money, capital, foreign exchange)
	Develop a short AI-based solution for a financial problem.

	
	
	
	3-4
	Highlight Participants in financial markets (individuals, corporations, governments)
	

	
	
	Day 2
	1-2
	Introduction to AI applications in Finance.
	

	
	
	
	3-4

	Discuss major AI techniques in Finance: 
ML, NLP, Predictive Analytics.
	

	
	
	Day 3
	Hour 1-2
	Version control and collaboration tools for ML.

Introduction to cloud platforms (AWS, Azure, GCP)
Explore automated trading systems.
	

	
	
	
	Hour 3-4
	AI-driven credit scoring systems.
	

	
	
	Day 4
	Hour 1-2
	Understand automated trading system.
	

	
	
	
	Hour 3-4
	Regulatory implications of AI in Finance.
	

	
	
	Day 5
	Hour 1-4
	Case study discussion and group task.
	

	Week 2
	Fundamental Analysis using AI

	Day 1
	Hour 1-2
	Analyze Financial Statements with AI: Income Statement, Balance Sheet.
	Research AI's impact on efficient market hypotheses.

	
	
	
	Hour 3-4
	Algorithms and Models:
Linear Regression, Logistic Regression, Decision Trees, Random Forests
Building and deploying ML models
Discuss key financial ratios and their AI integration.
	

	
	
	Day 2
	Hour 1-2
	AI-based Corporate Valuation techniques: DCF, Comparable Analysis.
	

	
	
	
	Hour 3-4
	Practice AI models for stock valuation.
	

	
	
	Day 3
	Hour 1-2
	Using NLP for Industry and Economic Analysis.
	

	
	
	
	Hour 3-4
	AI tools for macroeconomic impact on stocks.
	

	
	
	Day 4
	Hour 1-2
	· AI-driven Stock Valuation techniques: Dividend Discount Model.
	

	
	
	
	Hour 3-4
	Practice implementing models using Python or Google Colab
	

	
	
	Day 5
	Hour 1-2
	Financial Markets Efficiency and AI testing.
	

	
	
	
	Hour 3-4
	AI analysis of historical market crashes: 
Great Depression, Dot-com.
	

	Week 3
	Technical Analysis with AI










	Day 1
	Hour 1-2
	Overview of Python Libraries: 
NumPy, Pandas, Scikit-learn, TensorFlow, Keras

Chart pattern recognition using AI: 
head & shoulders, triangles.
	
Implement AI-based strategies for given scenarios.

	
	
	
	Hour 3-4
	Apply and interpret Candlestick analysis 
	· 

	
	
	Day 2
	Hour 1-2
	Discuss AI Indicators: Moving averages, RSI, MACD.
	

	
	
	
	Hour 3-4
	Introduction to time-series analysis: ARIMA, LSTM.
	

	
	
	Day 3
	Hour 1-2
	Hands-on technical analysis tasks.
	

	
	
	
	Hour 3-4
	Conduct analysis of given indices or company data.
	

	
	
	Day 4
	Hour 1-2
	AI-powered Trading Strategies: 
Breakout, Momentum.
	

	
	
	
	Hour 3-4
	Implement trading strategies on past datasets using Python.
	

	
	
	Day 5
	Hour 1-4
	Project Work: 
Consultation on applying technical analysis with AI.
	

	Week 4
	Risk Management and Portfolio Construction 
	Day 1

	Hours 1-4
	Introduction to Risk Assessment with AI: Beta, Diversification.
	Simulate portfolio risk calculations using Python.

	
	
	
	Hour 3-4
	AI for Modern Portfolio Theory.
	· 

	
	
	Day 2
	Hour 1-2
	AI for Modern Portfolio Theory.
	

	
	
	
	Hour 3-4
	Optimize portfolios using Python or STATA.
	

	
	
	Day 3
	Hour 1-2
	AI tools for equity portfolio management strategies.
	

	
	
	
	Hour 3-4
	Apply AI to asset allocation and investment goals.
	

	
	
	Day 4
	Hour 1-2
	Financial Indices and AI-powered analytics.
	

	
	
	
	Hour 3-4
	Feature extraction and transformation best practices

Apply AI to create price-weighted or market-cap-weighted indices.
	

	
	
	Day 5
	Hour 1-4
	Class task: AI-based index formulation for projects.
	

	Week 5
	Investment Vehicles and Trading Platforms with AI

	Day 1
	Hour 1-4
	In-class task: Apply AI to analyze investment vehicles.
	Compare AI tools across platforms.

	
	
	Day 2-4
	Hour 1-4
	Introduction to trading platforms and AI integrations.
	

	
	
	Day 5
	Hour 1-4
	Presentation on AI-based analysis of investment vehicles.

Importance of experiment tracking in ML.
	

	Week 6
	Evaluation of Portfolio Performance
	Day 1-2
	Hour 1-4
	Portfolio Evaluation Before 1960: 
Overview of peer group comparisons.
Composite Portfolio Performance Measures: Analyze Treynor, Sharpe, Jensen, and Information Ratio measures.
	Build a benchmarking model in Python/Excel

	
	
	Day 3-5
	Hour 1-4
	Extensions to Portfolio Evaluation: 
Understanding selectivity, net selectivity, and Sortino analysis (downside risk)

Fama Performance Analysis: 
Study the Fama measure of performance.

Excel-Based Exercises: Application of all learned performance evaluation techniques.
	

	Week 7
	Extensions to Portfolio Evaluation
	Day 1-2
	Hour 1-4
	Holdings-Based Performance Measurement: Introduction to Grinblatt-Titman (GT) Performance Measure.
Deploying models with cloud services (AWS SageMaker, Google AI Platform)

	Perform attribution analysis on a portfolio dataset.

	
	
	Day 3-5
	Hour 1-4
	Benchmarking: Characteristics of benchmarks and their role in investment performance reporting.
Performance Attribution Analysis: 
Measure contributions of different factors to portfolio performance.
Market Timing Skills: Measuring managers’ ability to time the market (statistical methods).
Class Task: 
Comprehensive application of all evaluation techniques on a given dataset.
	

	Week 8
	Case Studies and Practical Applications

	Day 1-4
	Hour 1-4
	Case Studies: 
Analyze real-world investment scenarios involving AI-based portfolio construction.
Investment Strategies Evaluation:
Assess the effectiveness of different strategies in past scenarios.
Behavioral Finance: Discuss psychological factors and biases in investing.
Practical Applications: Develop investment plans, practice trading simulations, and discuss ethical considerations.
Setting up model performance monitoring
Introduction to AGI for Fini Insitutions.
	Write a short essay on behavioral finance and AI’s mitigation.

	
	
	Day 5
	Hour 1-4
	FINAL EXAM: Comprehensive evaluation including all weeks’ topics and practical tasks.
	· 
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Practical Tasks:

	
	Task
	Description
	Week

	1
	Explore Global exchanges.
	Participants select any global exchange and present its mechanism and microstructure of the exchange.
	Week 1

	2
	
Why Do Stock Markets Crash?
	Demonstrate any one financial crisis 
· The great depression
· Dot.com
· Asian crisis
· Financial recession 2008-9
· Covid-19
	Week 2

	3
	Technical Analysis for stock prices
	Practicing and forecasting  technical analysis via python for any stock selected by participant
	Week 3

	4
	Index Formulation
	Develop an index formulation based on data provided.
	Week 4

	5
	In-Class Assignment
	
Apply evaluation techniques learned in the previous 4 weeks.
	Week 5

	6
	Presentation on Investment Vehicles
	Create a presentation on one investment vehicle discussed in the week. Show its relative trading platform with visualizations on Excel, STATA, or Python.
	Week 6

	7
	Portfolio Performance Evaluation
	Use real-time data to calculate performance measures such as:
● Sharpe Ratio 
● Treynor Ratio 
● Jensen’s Alpha 
● Sortino Analysis
	Week 7

	8
	Final Exam
	Activity Based:
● Perform index rebalancing. 
● Forecast KSE 100 returns using technical analysis on Google Colab. 
● Conduct stock valuation on Excel. 
● Perform portfolio evaluations using real-time data with Sharpe, Treynor Ratios, and Jensen Alpha. 
● Apply the Grinblatt-Titman (GT) Performance Measure to compare two portfolios managed by active and passive managers.
	Week 8




Annexure-IV:
 Workplace/Institute Ethics Guide
Work ethic is a standard of conduct and values for job performance. The modern definition of what constitutes good work ethics often varies.  Different businesses have different expectations. Work ethic is a belief that hard work and diligence have a moral benefit and an inherent ability, virtue, or value to strengthen character and individual abilities. It is a set of values-centered on the importance of work and manifested by determination or desire to work hard.
The following ten work ethics are defined as essential for student success:
1. Attendance: 
Be at work every day possible, plan your absences don’t abuse leave time. Be punctual every day.
1. Character: 
Honesty is the single most important factor having a direct bearing on the final success of an individual, corporation, or product. Complete assigned tasks correctly and promptly. Look to improve your skills.
1. Team Work:
The ability to get along with others including those you don’t necessarily like. The ability to carry your weight and help others who are struggling. Recognize when to speak up with an idea and when to compromise by blend ideas together.
1. Appearance:
Dress for success set your best foot forward, personal hygiene, good manner, remember that the first impression of who you are can last a lifetime
1. Attitude: 
Listen to suggestions and be positive, accept responsibility. If you make a mistake, admit it. Values workplace safety rules and precautions for personal and co-worker safety. Avoids unnecessary risks. Willing to learn new processes, systems, and procedures in light of changing responsibilities.
1. Productivity: 
Do the work correctly, quality and timelines are prized. Get along with fellows, cooperation is the key to productivity. Help out whenever asked, do extra without being asked. Take pride in your work, do things the best you know-how. Eagerly focuses energy on accomplishing tasks, also referred to as demonstrating ownership. Takes pride in work.
1. Organizational Skills:
Make an effort to improve, learn ways to better yourself. Time management; utilize time and resources to get the most out of both. Take an appropriate approach to social interactions at work. Maintains focus on work responsibilities.
1. Communication: 
Written communication, being able to correctly write reports and memos.
Verbal communications, being able to communicate one on one or to a group.
1. Cooperation: 
Follow institute rules and regulations, learn and follow expectations. Get along with fellows, cooperation is the key to productivity. Able to welcome and adapt to changing work situations and the application of new or different skills.
1. Respect: 
Work hard, work to the best of your ability. Carry out orders, do what’s asked the first time. Show respect, accept, and acknowledge an individual’s talents and knowledge. Respects diversity in the workplace, including showing due respect for different perspectives, opinions, and suggestions.
AI for Financial Institutes
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