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BSc (External) in Financial Engineering (2026 onwards)

Program Structure

The BSc (External) in Financial Engineering program duration is three years (90 Credits / SLQF
Level 5), encompassing three levels.

LEVEL I: Diploma in Financial Engineering (30 Credits)

LEVEL II: Advanced Diploma in Financial Engineering (60 Credits)
LEVEL III: BSc in Financial Engineering (90 Credits)

Program Structure Roadmap Financial Analytics

Business Analysis




BSc (External) in Financial Engineering (2026 onwards)

Level I - Syllabi

LEVEL 1

Course | Course Title Credits | Notional | Status
Code Hours

FE 1021 |Python Programming* 2C 100 C F,P,SS
FE 1022 |Economics I for Finance* 2C 100 G S

FE 1023 FRiélpezlrﬁigSI‘;atement Analysis & ’C 100 C,P,SS
FE 1024 |Spreadsheet Analysis* 2C 100 C,F,P,SS
FE 1025 |Financial Mathematics I* 2C 100 C,F,P

FE 1026 |Applied Calculus I 2C 100 C,F

FE 1027 |Economics II for Finance* 2C 100 G S

FE 1028 |Scientific Computing with Python 2C 100 C,F,P

FE 1029 |Data Visualization with Python* 2C 100 C,F,P,SS
FE 1030 |Professional English for Finance 2C 100 C P, SS
FE 1031 |Linear Programming 2C 100 C,F

FE 1032 |Introduction to Probability Theory 2C 100 CF

FE 1033 |Financial Analytics I* 2C 100 C,F, P, S8
FE 1034 |Computational Linear Algebra* 2C 100 C,F

FE 1035 |Financial Mathematics I1* 2C 100 C,EP

FE 1045 |Basic Mathematics™* 2C 100 E,F

C - Core, F - Foundation, P - Professional, S - Supplementary, SS - Soft Skills, E - Enhancement
*Compulsory courses to be eligible for the Diploma in Financial Engineering

"hon-GPA courses



BSc (External) in Financial Engineering (2026 onwards)

Level II - Syllabi

LEVEL 11
Course Course Title Credits Notional Status
Code Hours
FE 2021 Probability Distributions 2C 100 C,F
FE 2022 Financial Analytics IT* 2C 100 C F,P,SS
FE 2023 Quantitative Economics I 2C 100 C, S
FE 2024 Applied Calculus II 2C 100 C,F
FE 2025 Financial Markets & Instruments* 2C 100 G, S, P, SS
FE 2026 Financial Analytics I1I* 2C 100 C, F,P,SS
FE 2027 Supply Chain Models 2C 100 G, S, SS
FE 2028 Quantitative Economics II 2C 100 C, S
FE 2029 Financial Economics* 2C 100 C, P,SS
FE 2030 Insurance for Financial Services* 2C 100 C,P,S,SS
Machine L ing in Fi ial
FE 2031 ac. 1ne. earning in Financia 20 100 C.P,SS
Engineering*
Fi ial Analysis & R i
FE 2032 Hl;lanaa Statements Analysis & Reporting ’C 100 C.P,SS
FE 2033 Financial Economics & Analysis* 2C 100 C,P,SS
FE 2034 Quantitative Financial Risk Analysis [* 2C 100 C,P,SS
FE 2035 Survival Analysis* 2C 100 C,P,SS
FE 2045  |Corporate Finance & Issuers’* 2C 100 C,P,E,SS

C - Core, F - Foundation, P - Professional, S - Supplementary, SS - Soft Skills, E - Enhancement
*Compulsory courses to be eligible for Advance Diploma in Financial Engineering (together with

Level I*) "non-GPA courses



BSc (External) in Financial Engineering (2026 onwards)

Level III - Syllabi

LEVEL III

Course Course Title Credi | Notional | Status

Code ts Hours
FE 3021 |Investment Analysis 2C 100 C,P,SS
FE 3022 |Artificial Intelligence in Financial Engineering | 2C 100 C,P,SS
FE 3023  |Portfolio Optimization I 2C 100 C P, SS
FE 3024 |Quantitative Financial Risk Analysis II 2C 100 C,P,SS
FE 3025 |Life Insurance Models & Risk Analysis 2C 100 C,P,SS
FE 3026 |Portfolio Optimization II 2C 100 C,P,SS
FE 3027 |Financial Simulation Models 2C 100 C,P,SS
FE 3028 |Quantitative Economics III 2C 100 G S
FE 3029 |Banking & International Finance 2C 100 C, P, SS
FE 3030 |Case studies in Financial Analytics** 3C 300 C,P,SS
FE 3031 |Professional Practice in Financial Analytics** | 3C 300 C,P,SS
FE 3032 |Financial Analytics Project®* 6C 600 C,P,SS
FE 3033 |Case Studies in Business Analysis** 3C 300 C,P,SS
FE 3034 |Professional Practice in Business Analysis** 3C 300 C,P,SS
FE 3035 |Business Analysis Project™* 6C 600 C,P,SS

Case Studies in Business Intelligence 3C 300 C,P,SS
FE 3036 |Systems**
Professional Practice in Business Intelligence | 3C 300 C,P,SS

FE 3037 |Systems**
FE 3038 |Business Intelligence Systems Project** 6C 600 C, P, SS
FE 3045 |Ethical & Professional Standards'* 2C 100 C,E, SS

C - Core, F - Foundation, P - Professional, S - Supplementary, SS - Soft Skills, E - Enhancement, "non-
GPA courses

*For the BSc in Financial Engineering degree program, in addition to the requirements of the degree
awarding criteria (see general guideline book), a student is required to obtain a grade of S or better for
all enhancement courses offered in order to complete the requirements for the degree.
** Within each of the streams—Financial Analytics, Business Intelligence, and Business Analysis—
comprising 12 credits, a minimum grade of C is required for a minimum of 6 credits, while a minimum

grade of D is necessary for the remaining 6 credits.




BSc (External) in Financial Engineering (2026 onwards)

Level I — Syllabi

Course Code FE 1021

Course Name Python Programming

Credit Value 2C

Status Core

Prerequisite None

Hourly Breakdown Theory Practical Independent Learning | Notional
15 30 55 100

Course Aim:
The course aims to provide basic knowledge on Python Programming, addressing essential elements including
installation.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOI1: Describe basic Python commands and their application
e CLO2: Implement simple Python programs
e (CLO3: Use Python and illustrate applications

Course Content

Introduction to Python: Installation, IDEs (Pycharm, Jupyter Notebook), Packages, Package and environment
management systems (Anaconda, PIP), Language Specifications,Basic Data types, Functions, Data Structures,
Work with package (Numpy, Scipy, Pandas, Matplotlib), Applications

Teaching /Learning Methods: Practical Sessions, Tutorial Discussions, Group Discussions, Group Projects,
Group Presentation, Quizzes, Video Lessons, LMS activities

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Practical Examinations (CLO 1,2,3) Theory (%) Practical (%) Viva (%)
Quizzes (CLO 1,2, 3) - 40 20
Group Projects (CLO 1,2,3)

Recommended Reading:
1. Hans Petter Langtangen (2016), A Primer on Scientific Programming with Python, 5th edition, Springer
Nature.




BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 1022

Course Name Economics I for Finance

Credit Value 2C

Status Core

Prerequisite None

Hourly Breakdown Theory Practical Independent Learning Notional
30 - 70 100

Course Aim

The course aims to cover the fundamentals of Microeconomics related to the field of Financial Engineering.

Intended Learning Qutcomes

At the successful completion of this course students will be able to;
e CLOI1: Describe Microeconomics concepts and their applications
e CLO2: Use Microeconomics theories and analyze various market and economic phenomena
e CLO3: Compare various economic structures and scenarios

Course Content

Introduction to Microeconomics, Basic concepts of demand and supply, Elasticities of Demand, The application
of Market Laws and Elasticities, Theory of Consumer Behavior, Theory of Production and Analysis of Cost,
Analysis of various markets such as Labour markets, Theory of Production and the Production of Two-Variable
Inputs, The Theory of Cost of Production, The firm and its objectives, The market Structure, Business Cycles,
Price and output determination, Market Failure and Public goods.

Teaching /Learning Methods: Lectures, Group Discussions, Tutorial Sessions, Quizzes, Case Studies, Group
Presentations, Video Lessons, LMS activities, Report Writing

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2) Theory (%) Practical (%) Viva (%)
Case Studies (CLO 1,2,3) 40 - 20
Report & Presentation (CLO 1,2,3)

Recommended Reading:
1. Lipsey RG, Chrystal KA (2015), Principles of Economics, 13th edition, Oxford University Press.
2. Dwivedi DN (2009), Microeconomics.: Theory & Applications, The McGraw- Hill Companies.




BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 1023

Course Name Financial Statement Analysis & Reporting I

Credit Value 2C

Status Core

Prerequisite None

Hourly Breakdown Theory Practical Independent Learning Notional
20 20 60 100

Course Aim

The course aims to provide knowledge and practical use of financial statements.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOI: Identify components of a financial statements and summarize the findings

e CLO2: Examine and analyze primary financial statements and report them

e (CLO3: Use financial statements analysis results and assess status of a company

Course Content

Overview of financial statements preparation process, Reading and Understanding Financial Information in
Annual Reports, Understanding Non-financial Information in Annual Reports: Integrated Reporting,
Sustainability reporting and Governance and Risk Management, Off-balance sheet assets and liabilities, and
financing Analysis of Employee Benefits and compensation

Teaching /Learning Methods: Lectures, Group Discussions, Tutorial Sessions, Quizzes, Case Studies, Group
Presentations, Video Lessons, LMS activities, Report Writing

Assessment Strategy:

Continuous Assessment

End Semester Examination

40% 60%
Quizzes (CLO 1,2) Theory (%) Practical (%) Others (%)
Case Studies (CLO 1,2,3) 30 30 -

Report & Presentation (CLO 2,3)

Recommended Reading:

1. Alvarez F, Fridson M. (2022), Financial Statement Analysis: A Practitioner's Guide, John Wiley & Sons.




BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 1024

Course Name Spreadsheet Analysis

Credit Value 2C

Status Core

Prerequisite None

Hourly Breakdown Theory Practical Independent Learning Notional
20 20 60 100

Course Aim

The course aims to equip students with the skills and knowledge necessary for effective spreadsheet analysis for
Finance Engineering.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOI: Identify and describe basic functionalities and operations of spreadsheets
e CLO2: Practice basic functionalities of spreadsheet
e (CLO3: Operate basic mathematical formula on datasets and interpret the results

Course Content

Introduction to Spreadsheet and LibreOffice Calc, Spreadsheet Application, Navigating and Selecting within
spreadsheets, Working with columns, rows and sheets, Formatting Data and Cells, Formulas and Functions basic
introduction, Relative and Absolute Reference, Introduction to Mathematical functions, Matrices with Calc,
Freeze Rows and Columns, Sorting and Filtering, Lookup Functions (VLOOKUP), Pivot table

Teaching /Learning Methods: Lectures, Group Discussions, Practical Sessions, Tutorial Sessions, Quizzes,
Case Studies, Group Presentations, Video Lessons, LMS activities

Assessment Strategy

Continuous Assessment End Semester Examination

40% 60%

Practical Examinations (CLO 1,2,3) Theory (%) Practical (%) Viva (%)
Quizzes (CLO 1,2,3) - 40 20

Case Studies (CLO 1,2,3)

Recommended Reading:
1. Heiberger RM, Neuwirth E (2009), R through Excel: A spreadsheet interface for statistics, data analysis,
and graphics, New York: Springer.




BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 1025

Course Name Financial Mathematics |

Credit Value 2C

Status Core

Prerequisite None

Hourly Breakdown Theory Practical Independent Learning Notional
20 20 60 100

Course Aim

The course aims to provide basic concepts of the money valuation process and discuss the financial feasibility of
simple cash flows.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

o CLOI: Practice and interpret interest rate related parameters
e CLO2: Compute and analyze the future value and present of cash flow
e CLO3: Use time value concepts and assess the financial feasibility of the simple cash flow

Course Content

Time Value of Money, Simple and Compound rate of interest, Rate of discount, Force of interest, Compounding
frequencies with continuous, Nominal Rate of interest, EAR, Present value, Future value of single lump sum,
valuation of simple series of cash flow, Annuity immediate, due and perpetuity, Financial Acceptability of the
project, Discounted Cash Flow Analysis, Net Present Value, Investment Analysis and breakeven point analysis,
Bond and Stock Valuation, Spreadsheet calculation.

Teaching /Learning Methods: Lectures, Group Discussions, Tutorial Sessions, Quizzes, Case Studies, Group
Presentations, Video Lessons, LMS activities, Practical Sessions, Seminars, Workshops

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2,3) Theory (%) Practical (%) Others (%)
Practical Examinations (CLO 3) 30 30

Case Studies (CLO 1,2,3)

Recommended Reading:
1. Kellison SG (2009), The Theory of Interest, 3rd edition, McGraw-Hill Irwin.
2. Beaumont PH (2004), Financial Engineering Principles: A Unified Theory for Financial Product
Analysis and Valuation, John Wiley & Sons, Inc.
3. Alhabeeb MJ (2012), Mathematical Finance, John Wiley & Sons Ltd

10




BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 1026

Course Name Applied Calculus I

Credit Value 2C

Status Core

Prerequisite FE 1045

Hourly Breakdown Theory Practical Independent Learning Notional
30 70 100

Course Aim

The course aims to provide basic knowledge of functions and its mathematical properties in application.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;
e CLOLl: Define a function and identify different types of functions
e CLO2: Apply differentiation rules on functions and use the derivative to calculate inherent properties of
a function

e (CLO3: Use and correlate the properties of derivative for real scenarios

Course Content

Functions (what is a function? ,linear functions , average rate of change and relative change, applications of
functions to economics, exponential functions , the natural logarithm ,exponential growth and decay,
proportionality and power functions, periodic functions), Rate of change: the derivative (Instantaneous rate of
change, the derivative function, interpretations of the derivative, the second derivative, marginal cost and
revenue), Differentiation (Derivative formulas for powers and polynomials, exponential and logarithmic
functions, the chain rule, the product and quotient rules, derivatives of periodic function), Using the derivative
(Local maxima and minima, inflection points, global maxima and minima, profit, cost, and revenue, average cost,
elasticity of demand,logistic growth)

Teaching /Learning Methods: Lectures, Group Discussions, Tutorial Sessions, Quizzes, Video Lessons, LMS
activities

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2,3) Theory (%) Practical (%) Others (%)
Mid Term Examination (CLO 1,2,3) 60

Recommended Reading:
1. Bostock L, Suzanne C (2000), Core maths for advanced level, Nelson Thornes.
2. Edward Dowling (2011), Schaum's Outline of Introduction to Mathematical Economics, 3rd Edition,
McGraw Hill Professional
3. Geoffrey C. Berresford, Andrew M. Rockett (2015), Applied Calculus, 7th Edition, Cengage Learning

11



https://www.google.lk/search?tbo=p&tbm=bks&q=inauthor:%22Edward+Dowling%22&source=gbs_metadata_r&cad=7
https://www.amazon.com/Geoffrey-C-Berresford/e/B001IR1NJG/ref=dp_byline_cont_book_1
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Andrew+M.+Rockett&text=Andrew+M.+Rockett&sort=relevancerank&search-alias=books

BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 1027

Course Name Economics II for Finance

Credit Value 2C

Status Core

Prerequisite FE 1022

Hourly Breakdown Theory Practical Independent Learning | Notional
30 70 100

Course Aim
The course aims to cover the fundamentals of macroeconomics related to the field of Financial Engineering.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOI1: Describe and categorize Macroeconomics concepts and their applications
e CLO2: Use Macroeconomics theories and analyze various market and economic phenomena
e CLO3: Compare various economic structures and scenarios related to the field of financial engineering

Course Content

Introduction to macroeconomic objectives and policies, Aggregate Demand and Aggregate Supply, Use of fiscal
and monetary policies, Money supply and money demand and the conduct of monetary policy by the Central
bank, Trade theories and the understanding of the balance of payments and the exchange rates, Determinants of
inflation and unemployment, Theories of economic growth and its determinants, understanding of the phases of
the business cycles.

Teaching /Learning Methods: Lectures, Group Discussions, Tutorial Sessions, Quizzes, Case Studies, Group
Presentations, Video Lessons, LMS activities, Seminars, Workshops, Report Writing

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2) Theory (%) Practical (%) Viva (%)
Case Studies (CLO 1,2,3) 40 20
Report & Presentation (CLO 1,2,3)

Recommended Reading:
1. Lipsey RG, Chrystal KA (2015), Principles of Economics,13th edition, Oxford University Press.

12




BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 1028

Course Name Scientific Computing with Python

Credit Value 2C

Status Core

Prerequisite FE 1021

Hourly Breakdown Theory Practical Independent Learning | Notional
20 20 60 100

Course Aim

The course aims to equip students with the skills and knowledge to utilize python for numerical algorithms useful
for Financial Engineering.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLO1: Organize numerical methods and their usage in the field of finance
e (CLO2: Operate numerical algorithms and solve real problems
e CLO3: Use python and implement said numerical methods

Course Content

Solving nonlinear equations (Bisection, Newton Raphson), Linear systems solving methods: Gaussian
elimination, Polynomial Interpolation Methods: Linear Interpolation, Lagrange Interpolation, Numerical
Differentiation: Euler's Method, Integration Methods: Simpson's 1/3 rule, Python Programming implementation

Teaching /Learning Methods: Lectures, Practical Sessions, Tutorial Sessions, Group Discussions, Group
Projects, Presentation, Quizzes, Video Lessons, LMS activities, Report Writing, Case Studies

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2) Theory (%) Practical (%) Others (%)
Case Studies (CLO 1,2,3) 30 30

Practical Examinations (CLO 3)

Recommended Reading:
1. Kiusalaas J. (2013), Numerical methods in engineering with Python 3, Cambridge university press.
2. Hans Petter Langtangen (2016), A Primer on Scientific Programming with Python, 5th edition, Springer
Nature.
3. Linge S, Langtangen HP (2016), Programming for Computations-A Gentle Introduction to Numerical
Simulations with Python.

13




BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 1029

Course Name Data Visualization with Python

Credit Value 2C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning | Notional
20 20 60 100

Course Aim

The course aims to provide fundamental statistical concepts and their implementations in Python and
Spreadsheets.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOI1: Define and recognize fundamental concepts of statistics and their applications in finance
o CLO2: Distinguish statistical principles and illustrate visually the data effectively
o (CLO3: Use spreadsheet and Python, implement the statistical techniques for data visualization

Course Content

Data and Representation, Random Variables, Descriptive Statistics, Covariance and Correlation, Basic Elements
of Probability, Measures of Central Tendencies and Dispersion.

Implementations: Spreadsheet & Python (libraries: NumPy, SciPy, pdlpy, pandas, Matplotlib)

Teaching /Learning Methods: Lectures, Group Discussions, Practical Sessions, Tutorial Sessions, Quizzes,
Case Studies, Group Presentations, Video Lessons, LMS activities, Group Projects, Report Writing

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2) Theory (%) Practical (%) Viva (%)
Practical Examinations (CLO 3) 40 20

Case Studies (CLO 1,2,3)

Recommended Reading:
1. McKinney W (2022), Python for data analysis O'Reilly Media, Inc.
2. Mulholland H, Jones, CR (2013), Fundamentals of statistics. Springer.
3. Sargent T, Stachurski J (2015), Quantitative economics with python, Technical report, Lecture Notes.

14




BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 1030

Course Name Professional English for Finance

Credit Value 2C

Status Core

Prerequisite None

Hourly Breakdown Theory Practical Independent Learning | Notional
30 - 70 100

Course Aim

To introduce the students to language elements required to navigate the world of finance and economics
effectively.

Intended Learning Outcomes
At the successful completion of this course students will be able to;

e CLOI1: Comprehend and use vocabulary related to various contexts of finance

e CLO2: Implement conversational strategies in professional contexts

e CLO3: Analyze language structures found in a professional context to discern their functions
e CLO4: Produce written communications following the established norm

Course Content

Budgeting: Vocabulary for Budgeting, Asking the Right Questions: Probing Questions, Forming Yes/No
Questions, Forming WH Questions, Forecasting: Vocabulary for Forecasting, Answering Questions Without
Defensiveness, Chart Communication/Storytelling, Transition Phrases for Cause and Effect; and Contrast and
Additions, Negotiating: Vocabulary for Negotiating, Maintaining Integrity and Making Concessions, Persuasive
Language-Logic, Phrases for Concession and Counter Arguments, Auditing: Vocabulary for Auditing, Types of
Power and Speaking Tone, Writing Tone and Levels of Formality, Writing Emails and Letters, Economics:
Vocabulary for Economics, Building Relationships and Networking, Reading Strategies and Comprehension,
Modifiers and Parallelism

Teaching /Learning Methods: Lectures, Group Discussions, Tutorial Sessions, Quizzes, Case Studies, Group
Presentations, Video Lessons, LMS activities

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2,3,4), Theory (%) Practical (%) Other (%)
Mid Semester Examination (CLO 1,2,3,4), 40 20 -
Practical Examinations (CLO 1,2,3.,4)

Recommended Reading:
1. Bovee C, Thill J (2014), Business communication essentials, Boston: Pearson.
2. Guffey M, Loewy D (2011), Business communication, Mason, Ohio: Cengage Learning.
3. Sweeney S (2014), English for Business communication, Cambridge: Cambridge University Press.

15




BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 1031

Course Name Linear Programming

Credit Value 2C

Status Core

Prerequisite FE 1024

Hourly Breakdown Theory Practical Independent Learning | Notional
20 20 60 100

Course Aim

The course aims to provide knowledge of linear programming methods in finance and implement them in
Spreadsheet tools.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOLl: Categorize real world problems as linear programming problems
e CLO2: Formulate linear programming problems and solve them
e (CLO3: Use Spreadsheet and implement the linear programming methods to solve financial problems

Course Content

Definitions and examples of linear programming problems, Model formulation, Linear programming solving
methods, graphical method and its limitation, Simplex method, Big-M method, Two phase method, Duality
principle and its applications, Linear programming applications in Finance, Implementation using Spreadsheet

Teaching /Learning Methods: Lectures, Group Discussions, Practical Sessions, Tutorial Sessions, Quizzes,
Case Studies, Video Lessons, LMS activities, Seminars, Workshops

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 2,3) Theory (%) Practical (%) Others (%)
Practical Examinations (CLO 2,3) 30 30

Case Studies (CLO 1,2,3)

Recommended Reading:
1. Taha HA (2007), Operations research, Pearson.
2. Luenberger DG, Ye Y (1984), Linear and nonlinear programming, Fourth Edition, Addison-wesley.
3. Sargent T, Stachurski J (2015), Quantitative economics with python, Technical report, Lecture Notes.

16




BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 1032

Course Name Introduction to Probability Theory

Credit Value 2C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning | Notional
20 20 60 100

Course Aim

The course aims to provide the basic knowledge of probability theory in the field of Financial Engineering

Intended Learning Outcomes

At the successful completion of this course students will be able to;
e CLOI1: Describe probability concepts and their applications in the field of Financial Engineering
e CLO2: Organize probability distributions, use them and solve problems
e CLO3: Use Python and simulate probability distribution related problems

Course Content

Sample Space, Sampling, Axioms of Probability, Mutually Exclusive Events, Expectations, Moments, Sum and
Product Rules, Conditional Probability, Independent Events, Bayes” Theorem, Introduction to discrete probability
distributions, Introduction to continuous probability distributions, Central limit theorem

Implementations: Python (libraries: NumPy, SciPy, pdlpy, pandas, Matplotlib, PyMC3 -Modeling API for
Distributions)

Teaching /Learning Methods:
Lectures, Group Discussions, Tutorial Sessions, Quizzes, Case Studies, Practical Sessions, Video Lessons, LMS
activities, Group Presentations, Seminars, Report Writing

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2,3) Theory (%) Practical (%) Others (%)
Practical Examinations (CLO 2,3) 30 30

Case Studies (CLO 1,2,3)

Recommended Reading:
1. Franke J, Hirdle WK, Hafner CM (2004), Statistics of financial markets, Vol. 2, Berlin: Springer.
2. Unpingco J. (2016), Python for probability, statistics, and machine learning, Volume 1, Cham,
Switzerland: Springer International Publishing.

17




BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 1033

Course Name Financial Analytics I

Credit Value 2C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning | Notional
20 20 60 100

Course Aim

The course aims to provide statistical modeling tools for financial data analysis.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOI: Identify and describe essential statistical tools for financial modeling and use said tools to model
financial data

e CLO2: Develop models and analyze the financial data
e CLO3: Implement the statistical tools and models in Python, selve financial problems

Course Content

Introduction to financial data modeling, Regression Analysis: linear models, estimations, sampling distributions,
stepwise regression, error analysis, model validation, confidence intervals, in-sample and out-sample prediction,
Overview of finance applications of regression

Implementation: Python (libraries: Numpy)

Teaching /Learning Methods: Lectures, Practical Sessions, Group Discussions, Tutorial Sessions, Quizzes,
Case Studies, Group Presentations, Video Lessons, LMS activities, Group Projects, Report writing

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2,3) Theory (%) Practical (%) Others (%)
Practical Examinations (CLO 1,2,3) 30 30

Case Studies (CLO 1,2,3)

Recommended Reading:

1. Rachev ST, Mittnik S, Fabozzi FJ, Focardi SM (2007), Financial econometrics: from basics to advanced
modeling techniques. John Wiley & Sons.
Gujarati DN (2022), Basic econometrics, Prentice Hall.
McKinney W (2022), Python for data analysis, O'Reilly Media, Inc..
VanderPlas, J. (2016), Python data science handbook: Essential tools for working with data. O'Reilly
Media, Inc..

S
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 1034

Course Name Computational Linear Algebra

Credit Value 2C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning Notional
20 20 60 100

Course Aim

The course aims to provide basic knowledge of linear algebra useful to Financial Engineering and practical
implementation of linear algebra methods.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOLI: Differentiate matrices, their properties and applications
e (CLO2: Use different matrice properties and interpret real problems
e CLO3: Operate Python and implement real problems

Course Content

Arrays: Properties, Dimensions, Operations on arrays, Matrices: types, rank, addition, multiplication (dot product
and cross product), determinant, inverse, orthogonal, transpose, Systems of linear equations: Row Reduced
Echelon Form, Elementary row operations, Decompositions, Norms, Existence of solutions, Solution to System
of Linear Equations, , EigenValues, Eigen Vectors, characteristic polynomial, projections, Implementation:
Python

Teaching /Learning Methods: Lectures, Practical Sessions, Group Discussions, Tutorial Sessions, Quizzes,
Case Studies, Group Presentations, Video Lessons, LMS activities, Seminars

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2) Theory (%) Practical (%) Others (%)
Practical Examinations (CLO 3) 30 30

Mid Semester Examination (CLO 1,2)

Recommended Reading:
1. Mirsky L (2012). An introduction to linear algebra. Courier Corporation.
2. Kuttler K (2007). An introduction to linear algebra. Brigham Young University: Provo, UT, USA.
3. Hans Petter Langtangen (2016), A Primer on Scientific Programming with Python, 5th edition, Springer
Nature.
4. Sargent T, Stachurski J (2015), Quantitative economics with python, Technical report, Lecture Notes.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 1035

Course Name Financial Mathematics 11

Credit Value 2C

Status Core

Prerequisite FE 1025

Hourly Breakdown Theory Practical Independent Learning | Notional
20 20 60 100

Course Aim

The course aims to provide advanced concepts of the money valuation process, financial feasibility of cash flows,
and basic pricing methods for financial products.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOI: Differentiate different cash flows and construct models for them

e CLO2: Apply time value concepts and assess the financial feasibility of the general cash flow and price
simple financial products
e CLO3: Prioritize the projects according to financial feasibility

Course Content

General cash flow modeling, More general annuities, Loan repayment methods: Amortization methods, Financial
feasibility of the project, Discounted Cash Flow analysis, Introduction to Investment Analysis criteria such as Net
Present Value, IRR of the project and their applications, Advance Break even point analysis, Performance of the
Fund, Time Weighted yield rate, Mutual Fund, Money Weighted yield rate, Stock Valuation, Stock market
analysis, general equity market and equity market analysis, Spreadsheet computation

Teaching /Learning Methods: Lectures, Group Discussions, Tutorial Sessions, Quizzes, Case Studies,
Presentations, Video Lessons, LMS activities, Seminars, Workshops. Report Writing

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2,3) Theory (%) Practical (%) Others (%)
Practical Examinations (CLO 3) 30 30

Mid Semester Examination (CLO 1,2,3)

Recommended Reading:
4. Kellison SG (2009), The Theory of Interest, 3rd edition, McGraw-Hill Irwin.
5. Beaumont PH (2004), Financial Engineering Principles: A Unified Theory for Financial Product
Analysis and Valuation, John Wiley & Sons, Inc.
6. Alhabeeb MJ (2012), Mathematical Finance, John Wiley & Sons Ltd
7. Ross SA, Westerfield R, Jaffe JF (1999), Corporate finance, Irwin/McGraw-Hill.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 1045

Course Name Basic Mathematics

Credit Value 2C

Status Foundation / Enhancement

Prerequisite None

Hourly Breakdown Theory Practical Independent Learning | Notional
30 - 70 100

Course Aim

The course is aimed to develop the basic Mathematical skills of students that are imperative for effective
understanding of Financial Engineering subjects.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

o CLOI1: Describe mathematical theories
e CLO2: Illustrate mathematical theories for practical applications

e CLO3: Categorize mathematical theories/ concepts for Financial Engineering problems use said theories
and solve practical problems

Course Content

Functions: Domain, Range, Notation, Type of Functions, Partial Fractions: Polynomials, Algebra of Polynomial
Functions, Rational Functions, Type of Fractions, Proper Fractions Linear Fractions Quadratic Factors Repeated
Factors, Improper Fractions, Quadratic Equations: Quadratic formula, Quadratic functions, Curve sketching,
Applications, Trigonometry: Trigonometric Ratios, Sine Rule, Cosine Rule, Graphs of Sine and Cosine Functions,
Sequences and Series: Types of sequences and series (Bounded, Unbounded, Monotonic, Convergent), Binomial
Theorem, Complex Numbers, Matrices, Limits, Differentiation, Integration and their applications

Teaching /Learning Methods: Lectures, Take home assignments, Quizzes, LMS activities, Group Discussion,
Video Lessons

Assessment Strategy:

Continuous Assessment End Semester Examination
100% -
Quizzes (CLO 1,2,3) Theory (%) Practical (%) Others (%)

Recommended Reading:
1. Bostock, Linda, and Suzanne Chandler (2000), Core maths for advanced level, Nelson Thornes.
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BSc (External) in Financial Engineering (2026 onwards)

Level II — Syllabi

Course Code FE 2021

Course Name Probability Distributions

Credit Value 2C

Status Core

Prerequisite FE 1021, FE 1032

Hourly Breakdown Theory Practical Independent Learning | Notional
20 20 60 100

Course Aim

The course aims to provide knowledge and practice of probability distributions and its applications in Financial
Engineering.

Intended Learning Qutcomes

At the successful completion of this course students will be able to;
e CLOL1: Differentiate different types of probability distributions and use such distributions appropriately
e CLO2: Apply probability distributions and selve finance problems
e (CLO3: Use Python, implement probability distributions and simulate problems related to finance

Course Content

Probability Distributions: Binomial, Geometric, Exponential, Poisson, Normal, Student-t, Beta, Gamma,
Computing probabilities from density functions, location and dispersion parameters, Law of Large Numbers,
Estimation and Inference, maximum likelihood estimation, least square, introduction to joint probability
distributions, Introduction to copula and dependency measures. Implementations: Python

Teaching /Learning Methods: Lectures, Practical Sessions, Group Discussions, Tutorial Sessions, Quizzes,
Case Studies, Presentations, Video Lessons, LMS activities, Group Projects, Report Writing, Seminars

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2,3) Theory (%) Practical (%) Others (%)
Practical Examinations (CLO 3) 30 30

Case Studies (CLO 1,2,3)

Recommended Reading:
1. Rachev ST, Hoechstoetter M, Fabozzi FJ, Focardi SM (2010), Probability and statistics for finance Vol.
176, John Wiley & Sons.
2. Dias A, Salmon M, & Adcock C (Eds.) (2013), Copulae and Multivariate Probability Distributions in
Finance, Routledge.
3. Sargent T, Stachurski J (2015), Quantitative economics with python, Technical report, Lecture Notes.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 2022

Course Name Financial Analytics II

Credit Value 2C

Status Core

Prerequisite FE 1033

Hourly Breakdown Theory Practical Independent Learning | Notional
20 20 60 100

Course Aim

The course aims to provide foundational understanding of time series in Finance Engineering and analyze them
using various mathematical tools with Python implementation.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOLl: Differentiate time series behavior in financial problems
e CLO2: Categorize different mathematical tools, analyze time series data, use them and solve problems
e CLO3: Operate Python and implement time series models

Course Content

Introduction to financial data series: stock market data, interest rate / inflation rate data, exchange rates, ,
Introduction to Mathematical Tools for Financial Data Series Analysis: Wavelet analysis, Fourier analysis, and
Time Series Analysis , Time Series Analysis: Trend analysis, Decomposition, Simple Time Series Models: Auto
Regressive, Moving Average, Model Diagnostics, Implementation: Python

Teaching /Learning Methods: Lectures, Practical Sessions, Group Discussions, Tutorial Sessions, Quizzes,
Case Studies, Group Presentations, Video Lessons, LMS activities, Group Projects, Report writing

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (COL 1,2) Theory (%) Practical (%) Others (%)
Practical Examinations (CLO 3) 30 30

Case Studies (CLO 1,2,3)

Recommended Reading:
1. McKinney W (2022), Python for data analysis, " O'Reilly Media, Inc.".
2. Brockwell PJ, & Davis RA, Introduction to time series and forecasting, New York, NY: Springer New
York.
3. Enders W (2008), Applied Econometric Time Series, 2nd edition, Wiley India Pvt. Limited.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 2023

Course Name Quantitative Economics I

Credit Value 2C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning | Notional
30 70 100

Course Aim

The course aims to provide use of mathematical techniques, tools and methods to solve economic problems.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOLI: Differentiate linear/nonlinear functions and their applications in supply and demand

e (CLO2: Use mathematical tools and interpret economical behavior

e CLO3: Formulate economic problems using mathematical tools such as differential equations, difference
equations and solve them

Course Content

Economic foundation of business decisions, Microeconomic vs macroeconomics, Mathematical Definitions of
economical problems/constraints such as limited resources, opportunity cost, production efficiency, introduction
to difference equations, Demand and supply in competitive markets: linear and non-linear supply, demand
functions, Market equilibrium, Supply and demand curves, discrete type static models, dynamic of commodity
market, Introduction to differential equations & difference equations and their applications in Economics.

Teaching /Learning Methods: Lectures, Group Discussions, Tutorial Sessions, Quizzes, Case Studies, Group
Presentations, Video Lessons, LMS activities, Practical Sessions, Seminars

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO1,2,3) Theory (%) Practical (%) Others (%)
Mid Semester Examination (CLO 1,2) 60

Case Studies (CLO 2,3)

Recommended Reading:
1. Sargent T, Stachurski J (2015), Quantitative economics with python, Technical report, Lecture Notes.
2. Edward Dowling (2011), Schaum's QOutline of Introduction to Mathematical Economics, 3rd Edition,
McGraw Hill Professional
3. Hermann, M, & Saravi, M (2014), A First Course in Ordinary Differential Equations, Springer.
4. Ahsan Z (2004), Differential Equations and their Applications, 2nd edition, Prentice Hall.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 2024

Course Name Applied Calculus II

Credit Value 2C

Status Core

Prerequisite FE 1026

Hourly Breakdown Theory Practical Independent Learning | Notional
30 70 100

Course Aim

The course aims to provide advanced knowledge of functions and its mathematical properties in application.

Intended Learning Qutcomes

At the successful completion of this course students will be able to;
e CLOI1: Describe properties of functions
e CLO2: Use properties of functions and interpret their application in the field of finance
e CLO3: Practice and correlate the mathematical properties of function for real scenarios

Course Content

Accumulated change: The definite integral: distance and accumulated change, the definite integral, the definite
integral as area, interpretations of the definite integral, total change and the fundamental theorem of calculus,
average value, Antiderivatives and applications: analyzing antiderivatives graphically and numerically,
antiderivatives and the indefinite integral, using the fundamental theorem to find definite integrals, application:
consumer and producer surplus, application: present and future value, integration by substitution, integration by
parts), Sequences and series: Concepts of Convergence and properties, Applications in Finance and Economics
fields, Geometric Series, Taylor polynomials, Taylor series, Functions of several variables: Understanding
functions of two variables, contour diagrams, partial derivatives, computing partial derivatives algebraically,
critical points and optimization, constrained optimization, Mathematical modeling using differential equations
Mathematical modeling: setting up a differential equation, solutions of differential equations,slope fields,
exponential growth and decay, applications and modeling, modeling the interaction of two markets, modeling the
spread of the market news

Teaching /Learning Methods: Lectures, Group Discussions, Tutorial Sessions, Quizzes, Case Studies, Group
Presentations, Video Lessons, LMS activities

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2,3) Theory (%) Practical (%) Others (%)
Mid Semester Examinations (CLO 1,2) 60

Recommended Reading:
1. Bostock L, Suzanne C (2000), Core maths for advanced level, Nelson Thornes.
2. Edward Dowling (2011), Schaum's Qutline of Introduction to Mathematical Economics, 3rd Edition,
McGraw Hill Professional.
3. Geoffrey C Berresford, Andrew M Rockett (2015), Applied Calculus, 7th Edition, Cengage Learning
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 2025

Course Name Financial Markets & Instruments

Credit Value 2C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning | Notional
20 20 60 100

Course Aim

This course aims to provide comprehensive knowledge on various financial markets, their functionally and basic
financial products related to said markets.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOI1: Describe the financial markets, their characteristics and categorize related financial products
e CLO2: Construct simple model and price the financial products
e (CLO3: Use simulation results and asses the financial environment and their impact

Course Content

Types of Financial markets and their characteristics, Equity market, Forex market, Insurance market, Bonds,
Introduction to T- bills, Options, Derivatives, Mutual Funds, Financial indices and their characteristic, Example
of Financial indices (Sri Lankan and Global context), Dynamics of World Markets, Commodity Markets, Hedging
Fund, Fundamental equity analysis, Simulation experiences on financial markets

Teaching / Learning Methods: Lectures, Group Discussions, Tutorial Sessions, Quizzes, Case Studies, Group
Presentations, Video Lessons, LMS activities, Group Projects, Industry Visits, Seminars, Workshops

Assessment Strategy:

Continuous Assessment End Semester Examination

40 % 60 %

Quizzes (CLO 1,2) Theory (%) Practical (%) Viva (%)
Case Studies (CLO 1,2,3) 20 20 20
Group Projects (COL 1,2,3)

Recommended Reading:
1. Valdez S, Molyneux P(2013), An Introduction to Global Financial Markets, 7th edition, Palgrave
Macmillan.
2. Barucci E (2003), Financial Markets Theory. Equilibrium, Efficiency and Information, Springer.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 2026

Course Name Financial Analytics III

Credit Value 2C

Status Core

Prerequisite FE 2022

Hourly Breakdown Theory Practical Independent Learning | Notional
20 20 60 100

Course Aim

This course aims to provide advanced knowledge and simulation experiences of time series in finance and analyze
them using various mathematical tools with Python implementation.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOl: Categorize different Time Series Models, use them and analyze financial time series
e CLO2: Categorize different Wavelets and Fourier Series, #se them and analyze financial time series
e CLO3: Design time series models and recommend future strategies

Course Content

Advanced Time Series Models: ARCH, GARCH Models, Introduction to Wavelet Analysis, Classification of
Wavelets and their applicability in the field of Finance, Financial Data Analysis using Wavelet, Fourier Series:
Frequency analysis, change point distribution/analysis, Correlation analysis using Wavelet

Teaching /Learning Methods: Lectures, Group Discussions, Practical Sessions, Tutorial Sessions, Quizzes,
Case Studies, Group Presentations, Video Lessons, LMS activities, Group Projects, Report Writing, Seminars

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2) Theory (%) Practical (%) Viva (%)
Practical Examinations (CLO 3) 20 20 20

Case Studies (CLO 1,2,3)

Recommended Reading:
1. McKinney W (2022), Python for data analysis, " O'Reilly Media, Inc.".
2. Brockwell PJ, & Davis RA, Introduction to time series and forecasting, New York, NY: Springer New
York.
3. Enders W (2008), Applied Econometric Time Series, 2nd edition, Wiley India Pvt. Limited.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 2027

Course Name Supply Chain Models

Credit Value 2C

Status Core

Prerequisite FE 1031

Hourly Breakdown Theory Practical Independent Learning | Notional
20 20 60 100

Course Aim

The aim of this course is to provide the students with the essential modeling approaches and solution techniques
in applied operations research.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOI1: Connect financial problems into operational research problems
e (CLO2: Design appropriate operational research models and solve financial problems
e (CLO3: Use simulation tools and judge the financial feasibility.

Course Content

Model formulation of supply chain systems: Business process classification by network flow models such as
shortest path problems, max flow, min cost flow, transportation systems, Introduction to Network Optimization,
Dynamic Programming, Transportation Problems, Assignment Problems, Implementation: Python

Teaching /Learning Methods: Lectures, Group Discussions, Practical Sessions, Tutorial Sessions, Quizzes,
Case Studies, Group Presentations, Video Lessons, LMS activities, Group Projects, Seminas, Workshops

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2) Theory (%) Practical (%) Others (%)
Practical Examinations (CLO 3) 30 30

Case Studies (CLO 1,2,3)

Recommended Reading:
1. Bertsekas D (1998), Network optimization: continuous and discrete models, Volume 8, Athena Scientific.
2. Gen M, Cheng R, Lin L (2008), Network models and optimization: Multiobjective genetic algorithm
approach. Springer Science & Business Media.
3. Bellman RE (2010), Dynamic programming, Princeton university press.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 2028

Course Name Quantitative Economics II

Credit Value 2C

Status Core

Prerequisite FE 2023

Hourly Breakdown Theory Practical Independent Learning Notional
30 70 100

Course Aim

The course aims to provide use of mathematical techniques, tools and methods to solve economic problems

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e (CLO2: Use mathematical tools / models and interpret economical behavior, asses impact

e CLO3: Formulate economic problems using standard mathematical tools and solve them

e CLO3: Construct economical problems as optimization problems and judge the situation

Course Content

Differential equations and their application to economics, continuous static models, Tax, subsidiaries, and welfare
analysis, price elasticity of demand, price elasticity of supply, Input and output models in economics, Further

analysis of Demand, supply functions, market equilibriums, Inventory Modeling: Elements of Inventory
Optimization Models, Constrained Optimization: Lagrangian, KKT conditions, Queueing Systems, Inventory
Metric in Supply Chains, EOQ models: deterministic, dynamic, probabilistic

Teaching /Learning Methods: Lectures, Group Discussions, Tutorial Sessions, Quizzes, Case Studies, Group
Presentations, Video Lessons, LMS activities, Group Projects, Seminas, Workshops

Assessment Strategy:

Continuous Assessment

End Semester Examination

40% 60%
Quizzes (CLO1,2,3) Theory (%) Practical (%) Others (%)
Case Studies (CLO 1,2,3) 60

Mid Semester Examination (CLO 1,2)

Recommended Reading:

1. Sargent T, Stachurski J (2015), Quantitative economics with python, Technical report, Lecture Notes.

2. Edward Dowling (2011), Schaum's Outline of Introduction to Mathematical Economics, 3rd Edition,
McGraw Hill Professional.

3. Hermann, M, & Saravi, M (2014), A First Course in Ordinary Differential Equations, Springer.

4. Abhsan Z (2004), Differential Equations and their Applications, 2nd edition, Prentice Hall.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 2029

Course Name Financial Economics

Credit Value 2C

Status Core

Prerequisite FE 1035

Hourly Breakdown Theory Practical Independent Learning | Notional
20 20 60 100

Course Aim

The course aims to provide comprehensive analysis and in- depth knowledge on fixed income securities.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;
e CLOI: Compute the spot rates, forward rates and use them to price the bonds
e CLO2: Asses the duration and convexity of the investment projects (bond) and interpret their
economical meaning
e CLO3: Apply the valuation methods and compute feasibility of the given project

Course Content

Introduction to fixed income securities, Risk analysis of the Bond, Analysis of Interest rate risk and credit risk,
convenience risk, Factors affected to Bond rating, Bond Valuation, Zero Coupon Bonds, Term Structure of the
interest rate, spot rates. forward rates, Duration, Convexity of the Bond, Economical meaning of Duration and
Convexity, Investment analysis using NPV, IRR, Construction of Bond Portfolio, Spreadsheet computation

Teaching /Learning Methods: Lectures, Group Discussions, Practical Sessions, Tutorial Sessions, Quizzes,
Case Studies, Group Presentations, Video Lessons, LMS activities, Group Projects, Seminars, Workshops

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2,3) Theory (%) Practical (%) Others(%)
Practical Examinations (CLO 1,2,3) 30 30

Case Studies (CLO 1,2,3)

Recommended Reading:
1. Stephen Blyth (2013), An Introduction to Quantitative Finance, Oxford University Press.
2. Paul Wilmott (2007), Introduces Quantitative Finance, 2nd edition, John Wiley & Sons Ltd.
3. John L Teall, Iftekhar Hasan (), Quantitative Methods for Finance and Investments, Blackwell Publishing
company.
4. Alhabeeb MJ (2012), Mathematical Finance, John Wiley & Sons Ltd.

30



https://www.amazon.com/Stephen-Blyth/e/B00J2741I4/ref=dp_byline_cont_book_1

BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 2030

Course Name Insurance for Financial Services

Credit Value 2C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning | Notional
30 70 100

Course Aim

To provide a basic background of the modern insurance system and to appreciate the role of insurance within the
wider field of financial services.

Intended Learning Qutcomes

At the successful completion of this course students will be able to;
e CLOLl: Identify, categorize and differentiate key social and economic drives that causes different risks
e  CLO2: Hlustrate the fundamental principles and practices of insurance
e CLO3: Design and compare various insurance products that meet specific client needs

Course Content

Evolution of Insurance-Historical and Futuristic Overview, Purpose and need for Insurance, Environmental-Socio
economic and technological transitions and their impact on the Insurance Industry, Historical evolution, scope,
underwriting and claims management of selected classes of Insurance:- Life, Property, Liability, Marine, Motor,
Role of insurance in the development of economy , Concept of Insurance and Principles of Insurance, Risk and
Insurance, Risk assessment and developing new products, Pricing mechanism in the open market, Appreciation
of Actuarial Aspects, Legal Aspects, Basic Principles of law of contract and its application to insurance contract,
obligations of parties, Consumer protection and statutory regulations related to insurance business in Sri Lanka,
Dispute resolution, Practice of Reinsurance, Issues in reinsurance in international markets, Insurance Market, role
played by the intermediates-brokers, agents, Market Cycles.

Teaching /Learning Methods: Lectures, Group Discussions, Tutorial Sessions, Quizzes, Case Studies, Group
Presentations, Video Lessons, LMS activities, Seminars, Workshops, Industry Visit, Report Writing

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2,3) Theory (%) Practical (%) Others (%)
Case Studies (CLO 1,2,3) 60

Reports & Seminar (CLO 1,2,3)

Recommended Reading:
1. Thoyts R (2010), Insurance Theory and Practice Paperback, Routledge.
2. Ralph SJ Koijen, Motohiro Yogo (2023), Financial Economics of Insurance, Princeton University Press.
3. Outreville JF (1998), Theory and Practice of Insurance, Springer Science & Business Media.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 2031

Course Name Machine Learning in Financial Engineering

Credit Value 2C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning | Notional
20 20 60 100

Course Aim

The course aim is to provide knowledge and hands on experiences on Machine Learning tools and its usage in the
field of finance.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOLI: Differentiate ML tools for financial decision making process
e CLO2: Formulate ML models for financial decision process and analyze said problems
e CLO3: Construct simulation models, implement using Python and assess scenarios.

Course Content

Large scale data driven financial decisions making;Introduction to Machine Learning: Types of machine learning,
Applications of machine learning; Supervised Learning Algorithms: Linear regression, Logistic regression,
Decision trees, Random forests, Support Vector Machines (SVM), Naive Bayes. Applications in financial
decision making; Dimensionality Reduction: The Curse of Dimensionality, Main Approaches for Dimensionality
Reduction, PCA, Preserving the Variance PCA for Compression, Randomized PCA, Incremental PCA, Kernel
PCA. Large scale financial data analysis; Unsupervised Learning Algorithms: K-means clustering, Gaussian
Matrix, Hierarchical clustering, Association rule learning (Apriori algorithm), Other unsupervised learning
algorithms. Financial data clustering applications; Model Evaluation and Selection: Training and test sets, Cross-
validation, Performance metrics (accuracy, precision, recall, F1-score), Overfitting and under-fitting.

Teaching /Learning Methods: Lectures, Group Discussions, Practical Sessions, Tutorial Sessions, Quizzes,
Case Studies, Group Presentations, Video Lessons, LMS activities, Group Projects, Seminars, Workshops

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2,3) Theory (%) Practical (%) Viva (%)
Case Studies (CLO 1,2,3) 40 20
Group Projects (CLO 1,2,3)

Recommended Reading:
1. Matthew F Dixon, Igor Halperin, Paul Bilokon (2021), Machine Learning in Finance, Springer Cham.
2. McKinney W (2022), Python for data analysis, O'Reilly Media, Inc..
3. Amin Zollanvari (2023), Machine Learning with Python: Theory and Implementation, Springer Cham.
4. Tatsat H, Puri S, Lookabaugh B (2020), Machine Learning and Data Science Blueprints for Finance.
O'Reilly Media.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 2032

Course Name Financial Statements Analysis & Reporting II

Credit Value 2C

Status Core

Prerequisite FE 1023

Hourly Breakdown Theory Practical Independent Learning | Notional
20 20 60 100

Course Aim

The course aims to provide advanced knowledge on financial statements analysis tools and their applicability to
the decision making process.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOI1: Compute qualitative and quantitative measures in financial statements and interpret them
e CLO2: Operate ratios and analyze financial statements and report them
e (CLO3: Use financial statements analysis results and assess status of a company

Course Content

Financial Statements Analysis using qualitative techniques, Financial statements analysis using quantitative
techniques (Ratio analysis), Financial statement analysis (comparative analysis), Using Management Accounting
techniques in Business Decision making

Teaching /Learning Methods: Lectures, Group Discussions, Tutorial Sessions, Quizzes, Case Studies, Group
Presentations, Video Lessons, LMS activities, Seminars, Workshops, Report Writing

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2,3) Theory (%) Practical (%) Others (%)
Case Studies (CLO 1,2,3) 30 30

Mid Semester Examination (CLO 1,2)

Recommended Reading:
1. AlvarezF, Fridson M (2022), Financial Statement Analysis: A Practitioner's Guide, John Wiley & Sons.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 2033

Course Name Financial Economics & Analysis

Credit Value 2C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning Notional

Course Aim:
The course aims to provide comprehensive analysis and in- depth knowledge on financial products and related
models.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;
e CLOI: Categorize the financial products and their features
e CLO2: Design pricing formals for financial products and compare such products as investment
opportunities
e CLO3: Apply the valuation methods and assess feasibility of the given project

Course Content

Valuing Indexed Bonds and Structured Products, Introduction to Financial Derivatives, Forward Contracts, Call
Options, Put Options, Asset Price Contingency, Financial Forwards, Swaps, Hedging fund, Risk analysis of
financial products, Investment analysis using NPV and IRR, Spreadsheet computation and simulation

Teaching /Learning Methods: Lectures, Group Discussions, Practical Sessions, Tutorial Sessions, Quizzes,
Case Studies, Group Presentations, Video Lessons, LMS activities, Group Projects, Seminars

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2,3) Theory (%) Practical (%) Others (%)
Practical Examinations (CL) 1,2,3) 30 30

Case Studies (CLO 1,2,3)

Recommended Reading:
1. Stephen Blyth (2013), An Introduction to Quantitative Finance, Oxford University Press
2. Paul Wilmott (2007), Introduces Quantitative Finance, 2nd edition, John Wiley & Sons Ltd
3. John L Teall, Iftekhar Hasan (), Quantitative Methods for Finance and Investments, Blackwell Publishing
company
4. Alhabeeb MJ (2012), Mathematical Finance, John Wiley & Sons Ltd
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 2034

Course Name Quantitative Financial Risk Analysis I

Credit Value 2C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning Notional
20 20 60 100

Course Aim

The course aims to provide knowledge and practical / simulation experiences on financial risk analysis and
management.

Intended Learning Qutcomes
At the successful completion of this course student will be able to;

e CLOI1: Categorize various types of financial risks and differentiate according to the financial markets
and products

o CLO2: Design and quantify risk measures

e CLO3: Compute, model the risk, and implement in Spreadsheets

Course Content

Defining Financial risks, Financial market participants and their roles, Types of Risk; Market Risk, Interest Rate
Risk, Credit Risk, Operational Risk, Fixed Income Risk, Credit risk Models, Available Tools and Utilities,
Quantification of Risk/Risk Measures, Risk management concepts, Types of Risk management tools and their
limitations, Durations and interest rate volatility, Duration Matching, Nonlinearity and convexity risk, Vega risk,
Assets and Liabilities, Value at Risk and Computations, Volatility estimation, Modes of computation; parametric,
historical, Spreadsheet computation.

Teaching /Learning Methods: Lectures, Group Discussions, Practical Sessions, Tutorial Sessions, Quizzes,
Case Studies, Group Presentations, Video Lessons, LMS activities, Group Projects, Seminars

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2,3) Theory (%) Practical (%) Others (%)
Practical Examinations (CLO 3) 40 20

Case Studies (CLO 1,2,3)

Recommended Reading:
1. Allen SL (2012), Financial Risk Management: A Practitioner's Guide to Managing Market and Credit
Risk, 2nd edition, Wiley.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 2035

Course Name Survival Analysis

Credit Value 2C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning | Notional
20 20 60 100

Course Aim

The course aims to provide knowledge and hands-on experiences on survival processes and their applications in
general problems.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOI1: Categorize survival distribution and differentiate their usage in different practical cases
e CLO2: Model the survivability and assess them
e CLO3: Formulate simulation models and implement said models

Course Content

Introduction to concepts of modeling, survival data and survival models; censoring; survival and hazard
functions.Estimating the survivor function non-parametrically: Kaplan-Meier and Nelson-Aalen estimators;
parametric survival models; proportional hazards; the Cox regression model; accelerated failure time models.
Comparison of models of mortality: Binomial, Poisson and multiple-state models.Exposure to risk; the principle
of correspondence; estimating the exposed-to-risk with aggregate data, Warranty and Guarantee Periods models,
Models for forecasting human mortality, Simulation Models

Teaching /Learning Methods: Lectures, Group Discussions, Tutorial Sessions, Practical Sessions, Quizzes,
Case Studies, Group Presentations, Video Lessons, LMS activities, Seminars

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2) Theory (%) Practical (%) Others (%)
Practical Examinations (CLO 1,2,3) 30 30

Case Studies (CLO 1,2,3)

Recommended Reading:
1. Klein JP, Van Houwelingen HC, Ibrahim JG, Scheike THE (Ends.) (2016), Handbook of survival
analysis. CRC Press.
2. Andersen PK, Vaeth M (1995), Survival analysis. Kebenhavns Universitet, Department of Biostatistics.
3. Borowiak DS, Shapiro AF (2003), Financial and actuarial statistics: an introduction, CRC Press.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 2045

Course Name Corporate Finance & Issuers

Credit Value 2C

Status Core/ Enhancement/ Professional

Prerequisite

Hourly Breakdown Theory Practical Independent Learning | Notional
60 40 100

Course Aim

The course aims to provide basic knowledge on corporate governance & issues and experiences on investing &
financial decisions.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOI: Identify Corporate Structure, Corporate issues and related theories
e CLO2: Compare different corporate structures, strategies and their impact
e CLO3: Categorize risk factors and illustrate their impacts

Course Content

Introduction to Corporate Finance, mergers & acquisitions and issues of corporate governance and control.,
Corporate Restructuring, Governance and Corporate Control Around the World, Corporate Investment and
Financing Decisions, The Financial Goal of the Corporation, Patterns of Corporate Financing, corporate capital
structure and financing decisions; Framework for corporate governance and stakeholder management. Corporate
structures and their strategies, Risk Factors affected for corporate governance and control.

Teaching / Learning Methods: Seminars, Workshops, Group Discussions, Quizzes, Case Studies, Presentations,
Video Lessons, LMS activities, Group Projects, Report Writing

Assessment Strategy:

Continuous Assessment End Semester Examination
100%
Quizzes (CLO 1,2,3) Theory (%) Practical (%) Others(%)

Case Studies (CLO 1,2,3)
Group Projects (CLO 1,2,3)
Reports and Seminars (CLO 1,2,3)

Recommended Reading:
1. Brealey RA, Myers SC, Allen F (2014), Principles of corporate finance, McGraw-hill.
2. Damodaran A (2014), Applied corporate finance, John Wiley & Sons.
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BSc (External) in Financial Engineering (2026 onwards)

Level I1I - Syllabi

Course Code FE 3021

Course Name Investment Analysis

Credit Value 2C

Status Core

Prerequisite FE 2029

Hourly Theory Practical Independent Learning | Notional
Breakdown 20 20 60 100
Course Aim

The course aims to provide advanced knowledge and practical experiences on investment and alternative
investment criteria and their applicability on projects.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;
e CLOL1: Apply investment tools and assess the feasibility of the given projects
o CLO2: Categorize alternative investment opportunities, develop and analyze decision models to rank
said opportunities
e CLO3: Construct simulation models and judge financial decision and their risk impact

Course Content

Financial feasibility of the projects, Capital budgeting, Investment criteria and alternative criteria: NPV, IRR,
MIRR, Payback period, Discounted Payback Periods, Taxes, Adjusted present value approach, Capital
budgeting with estimated rate of discount, Economic life of an asset, Determination of Economic life of an
asset, Replacement and maintenance analysis, Investment Opportunities, Real Estate valuation, Commodities
markets including gold and fuel, Real assets, Fund analysis, Private Capital, Simulation Models.

Teaching /Learning Methods: Lectures, Group Discussions, Practical Session, Tutorial Sessions, Quizzes,
Case Studies, Group Presentations, Video Lessons, LMS activities, Seminars, Workshops

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2,3) Theory (%) Practical (%) Others(%)
Practical Examinations (CLO 1,2,3) 30 30

Case Studies (CLO 1,2,3)

Recommended Reading:
1. Beaumont PH (2004), Financial Engineering Principles: A Unified Theory for Financial Product
Analysis and Valuation, John Wiley & Sons, Inc.
2. Capinsk M, Zastawniak T (2003), Mathematics for Finance: An Introduction to Financial Engineering,
Springer.
3. Ross S, Westerfield R, Jaffe J (2005), Corporate Finance, McGraw-Hill, Irwin.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 3022

Course Name Artificial Intelligence in Financial Engineering

Credit Value 2C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning | Notional
20 20 60 100

Course Aim

The course aims to provide knowledge and hands-on experiences on Artificial Intelligence (Al) tools and its usage
in the field of finance.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOI: Differentiate Al tools for financial decision making process
e CLO2: Formulate Al models for financial decision process and analyze said problems
e CLO3: Construct simulation models, implement using Python and assess scenarios.

Course Content

Neural Networks and Deep Learning: Introduction to artificial neural networks, Activation functions,
Feedforward neural networks, Convolutional Neural Networks (CNN), Recurrent Neural Networks (RNN),
LSTM, Transfer learning, Financial data series pattern modeling, Financial Data Forecasting, Natural Language
Processing (NLP): Text preprocessing, Bag-of-words model, Word embedding (Word2Vec, GloVe), Sentiment
analysis, Text classification, Financial Information analysis. Reinforcement Learning: Basics of reinforcement
learning, Markov Decision Processes (MDP), Q-learning, Deep Q-learning, Long term short term financial data
adaptations

Teaching /Learning Methods: Lectures, Group Discussions, Practical Sessions, Tutorial Sessions, Quizzes,
Case Studies, Presentations, Video Lessons, LMS activities, Seminars, Workshops, Report Writing

Assessment Strategy:

Continuous Assessment | End Semester Examination
40% 60%

Quizzes (CLO 1,2,3) Theory (%) Practical (%) Others (%)
Reports & Seminars (CLO 1,2,3) 30 30

Case Studies (CLO 1,2,3)

Recommended Reading:

1. Sofien Kaabar, 2023, Deep Learning for Finance,O'Reilly Media, Inc

2. Hilpisch Y (2020), Artificial Intelligence in Finance, O'Reilly Media.

3. Nielsen MA (2015), Neural networks and deep learning (Vol. 25, pp. 15-24). San Francisco, CA, USA:
Determination press.

4. Jurafsky D, (2000), Speech & language processing. Pearson Education India.

5. Vamvoudakis KG, Wan Y, Lewis FL, Cansever D (2021), Handbook of reinforcement learning and
control, Springer International Publishing.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 3023

Course Name Portfolio Optimization I

Credit Value 2C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning | Notional
20 20 60 100

Course Aim

The course aims to provide basic knowledge on Portfolio Theory and their applications.

Intended Learning Outcomes

At the successful completion of this course students will be able to;
o CLOI: Identify necessity of Portfolio categorize it as a risk management tool
o CLO2: Design basic portfolio and assess feasibility of investment process
e CLO3: Formulate simulation models and implement it

Course Content

Introduction: What is a portfolio manager? What investment problems do portfolio managers solve? Spectrum of
portfolio managers. Client Objectives for Diversified Portfolios: Definitions of risk. The portfolio management
process and the Investment Policy Statement. Institutional clients. Individual investors. Asset class portfolios.
The Investment Management Process: Efficient Markets Hypothesis. Investment strategies. Key elements of the
investment process. Quality control. Introduction to Utility Theory and Basic Portfolio, Simulation models for
two dimensional problems, Holding Period of Return and Yield, Investment Policy Statement: construction and
management, Portfolio Returns and Risk Measures, Sharpe Ratio, Information Ratio and other Introduction to
General and Financial Portfolio, Extended Risk Measures, Minimum variance frontier and its applications,
changes with respect to utility, Python simulation

Teaching /Learning Methods: Lectures, Group Discussions, Tutorial Sessions, Practical Sessions, Quizzes,
Case Studies, Group Presentations, Video Lessons, LMS activities, Seminars, Workshops, Report Writing

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2,3) Theory (%) Practical (%) Others (%)
Practical Examinations (CLO 3) 30 30

Case Studies (CLO 1,2,3)

Recommended Reading:
1. Reilly FK, & Brown KC (2002), Investment Analysis and Portfolio Management, 7th edition, Cengage
Learning.
2. Kim D, Chincarini LB (2010), Quantitative Equity Portfolio Management: An Active Approach to
Portfolio Construction and Management, 1st edition, McGraw-Hill Education.
3. Best MJ (2010), Portfolio optimization, CRC Press.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 3024

Course Name Quantitative Financial Risk Analysis I1

Credit Value 2C

Status Core

Prerequisite FE 2034

Hourly Breakdown Theory Practical Independent Learning | Notional
20 20 60 100

Course Aim

The course aims to provide knowledge and practical / simulation experiences on financial risk analysis and
management.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOI: Categorize financial instruments according to risk
e CLO2: Formulate risk models and quantify risk associate in financial products
e CLO3: Design simulation models and implement said models using Spreadsheets

Course Content

Types of Financial instruments and their valuations, Forwards and Futures, Options, Risk Modeling of Financial
Instruments, Stress testing and simulation, Black Scholes Pricing, Option Greeks, Measuring credit risk and the
probability of default, Short Selling, Operational risk, Developing a hedging strategy and its applications,
Financial crises, Bubbles, Extreme Volatility, Financial Market behavior during extreme events, Applications
using Spreadsheets, Hedging Fund, Crypto currency

Teaching /Learning Methods: Lectures, Group Discussions, Practical Sessions, Tutorial Sessions, Quizzes,
Case Studies, Group Presentations, Video Lessons, LMS activities, Group Projects, Seminars

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2,3) Theory (%) Practical (%) Others (%)
Practical Examinations (CLO 3) 30 30

Case Studies (CLO 1,2,3)

Recommended Reading:
1. Allen SL (2012), Financial Risk Management: A Practitioner's Guide to Managing Market and Credit
Risk, 2nd edition, Wiley.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 3025

Course Name Life Insurance Models & Risk Analysis

Credit Value 2C

Status Core

Prerequisite FE 2035

Hourly Breakdown Theory Practical Independent Learning | Notional
20 20 60 100

Course Aim

The course aims to provide knowledge on life insurance models and risk analysis of data.

Intended Learning Outcomes

At the successful completion of this course students will be able to;
e CLOI: Distinguish different risk and organize the insurance policies accordingly
e CLO2: Formulate the net single premium and premium for the different life policies
e CLO3: Compute the gross premiums and analyze the feasibility

Course Content

Risk management and insurance products, Life insurance and annuity contracts, other insurance contracts, Pension
benefits, Life tables and selection, Life table based calculation, Life insurance models: Life insurance benefit
model, life insurance premium payment models, premium calculations: Fully discrete, Semi-continuous, Fully
continuous life models, Risk Analysis of Life insurance products, simulation models

Teaching /Learning Methods: Lectures, Group Discussions, Practical Sessions,Tutorial Sessions, Quizzes, Case
Studies, Presentations, Video Lessons, LMS activities, Seminars, Workshops, Group Projects, Report Writing

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2,3) Theory (%) Practical (%) Others (%)
Reports & Seminars (CLO 2,3) 30 30

Case Studies (CLO 1,2,3)

Recommended Reading:
1. David CM Dickson, Mary R Hardy and Howard R Waters (2009), Actuarial Mathematics for Life
Contingent Risks, Cambridge University Press.
2. Borowiak DS, Shapiro AF (2003), Financial and actuarial statistics: an introduction, CRC Press.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 3026

Course Name Portfolio Optimization II

Credit Value 2C

Status Core

Prerequisite FE 3023

Hourly Breakdown Theory Practical Independent Learning | Notional
20 20 60 100

Course Aim

The course aims to provide advanced knowledge and experiences on construction of Portfolio and analysis of
performance.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOI: Design Portfolio and analyze risk factors
e CLO2: Design equity, bond, liability portfolios and assess feasibility of investment process
e CLO3: Formulate simulation models and assess asset and liability status of the given entity

Course Content

Equity Portfolio Investing: Equity strategies. Investment objectives. Selecting the equity mix. Implementation
and alternatives. The equity management business, Equity Portfolio Construction: Passive vs. Active. Style and
sector management. Some basic fixed-income, Alternative Investment Classes: Hedge funds. Venture capital.
Private equity. Real estate. Commodities. Manager selection, Bond Portfolio Management Strategies, Equity
Portfolio Strategies, Portfolio Performance Evaluation: Return decomposition techniques. Modeling Returns,
Criterion for Portfolio Construction and Asset Allocation, Portfolio Construction and Optimization using
programing languages with constraints, Management of Individual Portfolio and Institutional Portfolio, Risk
factors and risk management of portfolio, performance analysis

Teaching /Learning Methods: Lectures, Group Discussions, Tutorial Sessions, Quizzes, Case Studies, Group
Presentations, Video Lessons, LMS activities, Practical Sessions, Seminar, Workshops, Group Projects, Report
Writing

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2,3) Theory (%) Practical (%) Others (%)
Reports & Seminars (CLO 1,2,3) 30 30

Group Projects (CLO 1,2,3)

Recommended Reading:
1. Reilly FK, & Brown KC (2002), Investment Analysis and Portfolio Management, 7th edition, Cengage
Learning.
2. Kim D, Chincarini LB (2010), Quantitative Equity Portfolio Management: An Active Approach to
Portfolio Construction and Management, 1st edition, McGraw-Hill Education.
3. Best MJ (2010), Portfolio optimization, CRC Press.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 3027

Course Name Financial Simulation Models

Credit Value 2C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning | Notional
60 40 100

Course Aim

The course aims to provide knowledge on various simulation techniques (including Agent Based, Monte Carlo,
etc) for the financial models.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOLI: Differentiate different simulation techniques and their applicability for financial problems
e (CLO2: Design financial models and use simulation tools to obtain solution
e CLO3: Formulate simulation models and assess the scenarios

Course Content
random number generator, random walk, markov model, brownian motion, mean reverting courses, numerical
simulations, Agent based modeling, Monte Carlo Simulations, Simulated Annealing, Financial Applications

Teaching /Learning Methods: Lectures, Group Discussions, Practical Sessions, Quizzes, Case Studies, Group
Presentations, Video Lessons, LMS activities, Seminars, Workshops, Report Writing

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1) Theory (%) Practical (%) Viva (%)
Practical Examinations (CLO 1,2,3) 40 20
Group Projects (CLO 1,2,3)

Recommended Reading:
1. Amin Zollanvari (2023), Machine Learning with Python: Theory and Implementation, Springer Cham.
2. Tatsat H, Puri S, Lookabaugh B (2020), Machine Learning and Data Science Blueprints for Finance.
O'Reilly Media.
3. McKinney W (2022), Python for data analysis, O'Reilly Media, Inc..
4. VanderPlas J (2016), Python data science handbook: Essential tools for working with data. O'Reilly
Media, Inc.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 3028

Course Name Quantitative Economics 111

Credit Value 2C

Status Core

Prerequisite FE 2028

Hourly Breakdown Theory Practical Independent Learning | Notional
20 20 60 100

Course Aim

The course aims to provide knowledge on game theory and behavioral models in economics and finance.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;
e CLOL1: Categorize the characteristics of different decision models
e CLO2: Assess the behavioral impacts and compute optimality situations
e CLO3: Formulate game theory models and solve finance & economic problems

Course Content

Generalized the Financial Decision Problems, Introduction to Game Theory and its applications in Finance,
Economics and other Disciplines, Various Classical Games (Zero Sum, Battle of Sexes, Prisoner’s Dilemma) and
their applications, Types of game: Perfect/Imperfect information, Simultaneous/Sequential, Dynamic/Stochastic,
Repeat Games, Nash Equilibrium, Pareto equilibrium, Pure and mixed Strategy, Bargaining, Sealed bid Auction,
Duopoly Problem, Cournot and Bertrand competition, Financial Simulation and Game Theory, Prisoners’
Dilemma game its direct applications to Economics and Finance, Entry deterrence.

Teaching /Learning Methods: Lectures, Group Discussions, Tutorial Sessions, Quizzes, Case Studies, Group
Presentations, Video Lessons, LMS activities, Seminars, Workshops, Group Projects

Assessment Strategy:

Continuous Assessment End Semester Examination

% %

Quizzes (CLO 1,2,3) Theory (%) Practical (%) Others (%)
Case Studies (CLO 1,2,3) 30 30

Mid Semester Examination (CLO 1,2)

Recommended Reading:
1. Pastine I, Pastine T (2017), Introducing Game Theory: A Graphic Guide, Icon Books Ltd.
2. Funke, C. (2007). Applying Game Theory in Finance. GRIN Verlag.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 3029

Course Name Banking & International Finance

Credit Value 2C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning | Notional
30 70 100

Course Aim

The course aims to provide a deep understanding of the Banking industry and its services.

Intended Learning Outcomes
At the successful completion of this course students will be able to;
e CLOL1: Categorize the banking systems and main operations
e CLO2: Distinguish the banking operations and their impact
e CLO3: Prioritize banking operations for various financial activities

Course Content

Introduction to Banking systems, Bank Liquidity management, Bank Asset and Liability Management, Banking
history, Banking regulations, The Savings and Loan Crisis, The Supply of Money; Multiple Deposit Creation,
Determination of the Money Supply, Depositor and Bank behavior, Monetary base, Exchange Rates, Foreign
Exchange Markets, International Finance, Transactions motive, Speculative motive, How does Money affect the
Economy.

Teaching /Learning Methods: Lectures, Group Discussions, Tutorial Sessions, Quizzes, Case Studies, Group
Presentations, Presentations, Video Lessons, LMS activities, Industry Visits, Report Writing

Assessment Strategy:

Continuous Assessment End Semester Examination

40% 60%

Quizzes (CLO 1,2,3) Theory (%) Practical (%) Others (%)
Case Studies (CLO 1,2,3) 60

Report & Presentation (CLO 1,2,3)

Recommended Reading:
1. Szulczyk KR (2013). Money, Banking, and International Finance, 2nd ed., CreateSpace Independent
Publishing Platform.
2. Sercu P (2009). International Finance: Theory into Practice. Princeton University Press.
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 3030

Course Name Case studies in Financial Analytics

Credit Value 3C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning | Notional
15 60 75 150

Course Aim

The course aims to provide an opportunity to utilize learnt competencies in the field of financial analytics within
group settings.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;
e CLOI1: Review the gap between theory and practice in Financial Data Analytics
CLO2: Apply theories to analysis the real life situation
CLO3: Use theories to develop simulation model
CLO4: Collaborate existing methods to simulate problem
CLOS5: Compare and validate simulation results
CLOG6: Write a report and conduct seminar on case study

Course Content
Group work on small scale financial data analysis of real data, identifying challenges in acquiring and analyzing
real world data.

Teaching /Learning Methods: Discussions, Group Discussions, Group Presentations, Industry Visit, Seminars,
Workshops, Report Writing

Assessment Strategy:

Continuous Assessment End Semester Examination
% 100%
Continuous Progress (%) | Report (%) | Presentation &
Viva (%)
40 30 30

Recommended Reading: NA
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 3031

Course Name Professional Practice in Financial Analytics

Credit Value 3C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning Notional
15 60 75 150

Course Aim

The course aims to provide applied analytical financial thinking skills through financial data analytics
consultancies.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;
e CLOI1: Apply analytical methods and invent the solutions for various financial data analytic problems from
clients
e CLO2: Develop team building and interpersonal communication through challenging financial data analytics
problems
o CLO3: Apply and strategize different tasks to achieve financial analytics goals

Course Content
Visiting the industry, identify the industry problem, background study of that problem, analyze the problem
(SWOT analysis, PESTLE, GAP), prepare executive summary, make a presentation

Teaching /Learning Methods: Industry Visit, Group Discussions, Case Studies, Presentations, Video Lessons,
LMS activities, Seminars, Workshops, Group Projects

Assessment Strategy:

Continuous Assessment End Semester Examination

% 100%
Continuous Report (%) Presentation &
Progress (%) Viva (%)
40 30 30

Recommended Reading: NA
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 3032

Course Name Financial Analytics Project

Credit Value 6C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning | Notional
30 30 540 600

Course Aim

The course aims to provide an opportunity to utilize learnt competencies in the field of financial analytics.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;
e CLOI: Distinguish the gap between theory and practice in Financial Data Analytics
CLO2: Use theories and categorize the real life situation
CLO3: Practice theories and design simulation model
CLO4: Collaborate existing methods and generate solutions
CLOS5: Compare and validate simulation results

CLOG6: Write a report and conduct seminar on project

Course Content

Students are assigned problems and they are expected to work independently for 6 month duration and present
their work based on: Proposal, Literature review, Methodology, Basic results and final results. At the end of the
6 months the students are expected to submit the report. Students will be evaluated through a VIVA, Report and
continuous progress.

Teaching /Learning Methods: Group and individual Discussions, Individual Presentations, LMS activities,
Seminars, Workshops, Industry Visits, Surveys, Report Writing

Assessment Strategy:

Continuous Assessment End Semester Examination

% %
Continuous  Progress | Report (%) Presentation &
(%) Viva (%)
40 30 30

Recommended Reading: NA
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 3033

Course Name Case Studies in Business Analysis

Credit Value 3C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning | Notional
15 60 75 150

Course Aim

The course aims to provide an opportunity to utilize learnt competencies in the field of Business Analysis within
group settings.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

CLOL1: Review the gap between theory and practice in Business Analysis
CLO2: Apply theories to analysis the real life situation

CLO3: Use theories to develop simulation model

CLO4: Collaborate existing methods to simulate problem

CLOS5: Compare and validate simulation results

CLOG6: Write a report and conduct seminar on case study

Course Content

Group work on feasibility study on small business proposals, identifying essential elements in business proposals.
Detailed analyses of real-life situations or scenarios involving entrepreneurial ventures or endeavors

Teaching /Learning Methods: Discussions, Group Discussions, Group Presentations, Industry Visit, Seminars,
Workshops, Report Writing

Assessment Strategy:

Continuous Assessment

%

End Semester Examination
%

Continuous Report (%)
Progress (%)
30

40

Presentation &
Viva (%)
30

Recommended Reading: NA
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 3034

Course Name Professional Practice in Business Analysis

Credit Value 3C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning | Notional
15 60 75 150

Course Aim

The course aims to provide applied analytical financial thinking skills through business analysis consultancies.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;
e CLOI: Apply analytical methods and invent the solutions for various business proposal problems from
clients
e CLO2: Develop team building and interpersonal communication through challenging business proposals
e CLO3: Apply and strategize different tasks to achieve business goals

Course Content
Visiting the industry, identify the industry problem, background study of that problem, analyze the problem
(SWOT analysis, PESTLE, GAP), prepare executive summary, make a presentation

Teaching /Learning Methods: Industry Visit, Group Discussions, Case Studies, Presentations, Video Lessons,
LMS activities, Seminars, Workshops, Group Projects

Assessment Strategy:

Continuous Assessment End Semester Examination

% %
Continuous Report (%) Presentation &
Progress (%) Viva (%)
40 30 30

Recommended Reading: NA
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BSc (External) in Financial Engineering (2026 onwards)

Course Code

FE 3035

Course Name

Business Analysis Project

Credit Value 6C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning | Notional
30 30 540

Course Aim

The course aims to provide an opportunity to utilize learnt competencies in the field of Business Analysis.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOI: Distinguish the gap between theory and practice in Business
CLO2: Use theories and categorize the real life situation
CLO3: Practice theories and design simulation model
CLO4: Collaborate existing methods and generate solutions
CLOS5: Compare and validate simulation results
CLOG6: Write a report and conduct seminar on project

Course Content

Students are assigned problems and they are expected to work independently for 6 month duration and present
their work based on: Proposal, Literature review, Methodology, Basic results and final results. At the end of the
6 months the students are expected to submit the report. Students will be evaluated through a VIVA, Report and

continuous progress.

Teaching /Learning Methods: Group and individual Discussions, Individual Presentations, LMS activities,
Seminars, Workshops, Industry Visits, Surveys, Report Writing

Assessment Strategy:

Continuous Assessment

End Semester Examination

% %
Continuous Report (%) Presentation &
Progress (%) Viva (%)
40 30 30

Recommended Reading: NA
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 3036

Course Name Case Studies in Business Intelligence Systems

Credit Value 3C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning | Notional
15 60 75 150

Course Aim

The course aims to provide an opportunity to utilize learnt competencies in the field of Business Intelligence

Systems within group settings.

Intended Learning Qutcomes

At the successful completion of this course students will be able to;
CLOL1: Review the gap between theory and practice in Business Intelligence Systems

CLO2: Apply theories to analysis the real life situation
CLO3: Use theories to develop simulation model

CLO4: Collaborate existing methods to simulate problem
CLOS5: Compare and validate simulation results
CLOG6: Write a report and conduct seminar on case study

Course Content

Group work on feasibility study on small business intelligence systems, identifying essential elements in business
intelligence systems. Design and develop small scale business intelligence systems to visualize real-life situations.

Teaching /Learning Methods: Discussions, Group Discussions, Group Presentations, Industry Visit, Seminars,

Workshops, Report Writing

Assessment Strategy:

Continuous Assessment
%

End Semester Examination

100%

Continuous
Progress (%)
40

Report (%)

30

Presentation &
Viva (%)
30

Recommended Reading: NA
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 3037

Course Name Professional Practice in Business Intelligence Systems

Credit Value 3C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning | Notional
15 60 75 150

Course Aim

The course aims to provide applied analytical financial thinking skills through business intelligence systems
consultancies.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

e CLOI: Apply analytical methods and invent the solutions for various business intelligence system
problems from clients

e CLO2: Develop team building and interpersonal communication through challenging business
intelligence system problems

e CLO3: Apply and strategize different tasks to achieve business intelligence goals

Course Content
Visiting the industry, identify the industry problem, background study of that problem, analyze the problem
(SWOT analysis, PESTLE, GAP), prepare executive summary, make a presentation

Teaching /Learning Methods: Industry Visit, Group Discussions, Case Studies, Presentations, Video Lessons,
LMS activities, Seminars, Workshops, Group Projects

Assessment Strategy:

Continuous Assessment End Semester Examination
% 100%
Continuous Report (%) Presentation &
Progress (%) Viva (%)
40 30 30

Recommended Reading: NA
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 3038

Course Name Business Intelligence Systems Project

Credit Value 6C

Status Core

Prerequisite

Hourly Breakdown Theory Practical Independent Learning | Notional
30 30 540 600

Course Aim

The course aims to provide an opportunity to utilize learnt competencies in the field of business intelligence
systems.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;
e CLOI: Distinguish the gap between theory and practice in Business Intelligence Systems
CLO2: Use theories and categorize the real-life situation
CLO3: Practice theories and design simulation model
CLO4: Collaborate existing methods and generate solutions
CLOS5: Compare and validate simulation results

CLOG6: Write a report and conduct seminar on project

Course Content

Students are assigned problems and they are expected to work independently for 6 month duration and present
their work based on: Proposal, Literature review, Methodology, Basic results and final results. At the end of the
6 months the students are expected to submit the report. Students will be evaluated through a VIVA, Report and
continuous progress.

Teaching /Learning Methods: Group and individual Discussions, Individual Presentations, LMS activities,
Seminars, Workshops, Industry Visits, Surveys, Report Writing

Assessment Strategy:

Continuous Assessment End Semester Examination
% %
Continuous Report (%) Presentation &
Progress (%) 30 Viva (%)
40 30

Recommended Reading: NA
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BSc (External) in Financial Engineering (2026 onwards)

Course Code FE 3045

Course Name Ethical & Professional Standards

Credit Value 2C

Status Core/Enhancement

Prerequisite

Hourly Breakdown Theory Practical Independent Learning | Notional
30 70 100

Course Aim

The course aims to provide comprehensive knowledge on ethics, related challenges, and framework for ethical
decision-making process.

Intended Learning Qutcomes
At the successful completion of this course students will be able to;

o CLOI: Identify professional standards and ethical practices in the investment industry
e CLO2: Describe role of ethics and professionalism in the investment industry
e CLO3: Conduct seminar on ethics and professional standards

Course Content

Professional ethics, Professional Standards, Ethical Practices, role of ethics and professionalism in the financial
industry in general and investment industry in particular, Professional framework to support ethical decision-
making, Presentation of Performance Results (GIPS).

Series of industrial workshops are conducted. Group of students are expected to do the case study and make the
presentations.

Teaching /Learning Methods: Group Discussions, Quizzes, Case Studies, Group Presentations, Video Lessons,
LMS activities, Seminars, Workshops, Industry Visits

Assessment Strategy:

Continuous Assessment End Semester Examination
100% %
Quizzes (CLO 1,2) Theory (%) Practical (%) Others (%)

Reports & Presentations (CLO 1,2,3)
Case Studies (CLO 1,2,3)

Recommended Reading:
1. Boatright, JR (2010). Finance ethics: Critical issues in theory and practice. John Wiley & Sons.
2. Hendry, J. (2013). Ethics and finance. Cambridge University Press.
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