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Semester Code Subject Total Hrs:90 Credits

I PG20AS101 ACTUARIAL STATISTICS | Hrs. / Week:5 4

Course Objectives

e To equip students with basic knowledge of statistics for synthesizing the ideas and data to

develop solutions to problems.

o Application of mathematical and statistical theories to analyze the future financial events
that are of particular relevance to actuarial work.

Syllabus |
MODULE I (13 Hours)
UNIT 1 (6 Hours)

Summarizing data - Grouped Frequency Distribution — Stem and Leaf Diagrams - Line Plots
- Cumulative Frequency tables Measures of Location- The Mean - The Median - The Mode -
Measures of Spread — The Standard Deviation- Moments — The Range — The Inter-quartile
Range - Symmetry and Skewness ( Bowley’s Pearson’s& moments ) - Box Plots.

UNIT 2 (4 Hours)
Probability - definition- Basic Properties — addition rule for probability — conditional
probability definition - Random Variables- Discrete Random Variables- Random Variables —
Probabilities — Probability Functions — Cumulative Distribution Functions — Continuous
UNIT 3 (3 Hours)
Random Variables- Definition- Probability Density Function — Cumulative Distribution

Function. Expect Values — Mean - Variance and Standard Deviation —Linear Functions of X-

Moments
MODULE 11 (25 Hours)
UNIT I (18 Hours)

Statistical Distributions - Important Discrete Distributions — Uniform Distribution — Bernoulli
Distribution- Binominal Distribution - Geometric Distribution — Negative Binomial
Distribution — Hyper Geometric Distribution — Poisson Distribution — Examples .Important
Continuous Distributions — Uniform Distribution- Exponential Distribution — Gamma
Distribution — Beta Distribution- Normal Distribution — Examples -- Poisson Process
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Deriving Poisson Process formulae. Monte Carlo Simulation — Inverse transform method for
discrete and continues distributions.

UNIT 1l (7 Hours)
The Central Limit Theorem and its applications — Definitions — Practical Uses — Normal
Approximation for Binomial Distribution, Poisson distribution and Gamma Distribution - The

Continuity Correction — Examples

MODULE 11 (27 Hours)
UNIT I (7 Hours)
Generating Functions - Moment Generating Functions - General Formula — Finding Moments
- Uses of Moment Generating Functions — Important Examples. Cumulative Generating
Functions - General Formula — Finding Moments - Uses of Moment Generating Functions —
Linear functions - Important Examples.

UNIT 1 (10 Hours)
Joint Distributions- Joint Probability (Density) Functions — Discrete Case — Continuous Case-
Marginal Probability (Density) Functions — Discrete Case — Continuous Case- Conditional
Probability (Density) Functions - Continuous Case — Independence of Random Variables —
Discrete Case- Continuous Case.

UNIT 111 (10 Hours)
Expectations of Functions of Two Variables- Expectations - Expectation of a Sum-
Expectation of a Product — Covariance and Correlation Coefficient —Useful Results on
Handling Covariance — Variance of a Sum — Convolutions — Moments of Linear
Combinations of Independent Random Variables - Using Generating Functions to Derive

Distributions of Linear Combinations of Independent Random Variables

MODULE IV (25 Hours)
UNIT I (15 Hours)
Conditional Expectation - The Conditional Expectations E [Y/X]- The Random Variables

E [Y/X] - The Random Variables V[Y/X] and the “E[V]+V[E]” result - Examples. Sampling
and statistical inferences - Sample inference — Population inference — Statistical inference —
Moments of sample mean and variance - sampling distribution for the normal — Independence
of sample mean and variance. Use of t — statistic for random samples from a normal

distribution - Using F distribution for the ratio of two sample variances from normal
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distributions (definitions and applications only without derivations for F and t distribution) —

Examples.
UNIT 2 (10 Hours)

Introduction of Point estimation - Constructing estimators of population parameters using

method of moments — examples Constructing estimators of population parameters using

Method of Maximum likelihood Estimator — examples. Un-biasedness- means square error of

an estimator - Asymptotic distribution of maximum likelihood estimator — comparing method

of moments and MLE.

Recommended References

1.

Miller, 1., Miller, M., & Freund, J. E. (2014). John E. Freund's mathematical statistics
with applications. Boston: Pearson.

Yuly Koshevnik (2017). Fundamentals of Statistical Thinking Tools and Applications
Klugman, S. A., Beckley, J. A., Scahill, P. L., Varitek, M. C., & White, T. A. (2012).
Understanding actuarial practice. Society of Actuaries.

Perna, C., & Sibillo, M. (Eds.). (2012). Mathematical and statistical methods for actuarial
sciences and finance. Springer.

Frees, E. W. (2009). Regression modeling with actuarial and financial applications.
Cambridge University Press.
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| Course Outcomes |

CO. No Upon completion of this course, the students will be able to: Knowledge Level
1 Describe the essential features of statistical distributions K2
5 Summarize data using appropriate statistical analysis, descriptive K4
statistics and graphical presentation
3 Solve problems including probabilistic events and theories. K3
4 Define and apply the principles of statistical inference K3
5 To synthesis actuarial data using statistical techniques. K5

K1-Remembering K2-Understanding K3-Applying K4-Analysing K5-Evaluating K6-Creating

| Learning Pedagogy

Lecturing supplemented with technology-enabled learning, Group assignments.

Assessment Tools

Assignment, Seminar, Test papers and End semester examination
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Semester Code Subject Total Hrs. : 90 Credits

I PG20AS102 FINANCIAL MATHEMATICS | Hrs. / Week : 5 5

| Course Obijectives |

e Express financial problems in a mathematical framework by evaluating various financial
instruments.
e Provide a fundamental knowledge in the principals of modelling as applied to actuarial

works focusing particularly on deterministic models.

| Syllabus
MODULE I (15 Hours)
UNIT 1 (4 Hours)

Cash Flow Models: Cash flow process -- Examples of cash flow scenarios -- Zero coupon
bond , Fixed interest securities, Index linked securities, Cash on deposit, Equity, Annuity, An
Interest only Loan and Repayment Loan.

UNIT 2 (2 Hours)
Insurance contracts: Pure endowment -- An endowment assurance -- Term assurance --
Contingent annuity -- Car insurance policy -- Health cash plans.

UNIT 3 (9 Hours)
Time value of money: Interest-simple interest, Compound interest, Accumulation factors --
The principle of consistency -- Present Values -- Discount rates -- Simple discount --
Compound discount -- Effective rates of interest and discount -- Equivalent rates.

MODULE 11 (20 Hours)
UNIT 1 (5 Hours)
Interest Rates: Nominal Rates -- Nominal rates of Interest and discount —Accumulating and
discounting using nominal interest and discount rates.

UNIT 2 (8 Hours)
The Force of Interest: Accumulating and discounting using force of interest — Derivation --
Relationships between effective, nominal and force of interest -- Force of interest as a

function of time -- Present Values.
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UNIT 3 (7 Hours)
Real and Money Rates of Interest: Definition of real and money interest rates - Deflationary

conditions - Usefulness of real and money interest rates.

MODULE Il (25 Hours)
UNIT 1 (5 Hours)
Discounting and Accumulating: Present values of cash flows -- Discrete cash flows,
Continuous cash flows -- Valuing cash flows -- Constant interest rates and sudden changes in
interest rates -Interest income.

UNIT 2 (7 Hours)
Level Annuities -- Present Values — Payments made in arrear -- Payment made in advance --
Accumulations — Perpetuities — Continuously payable annuities

UNIT 3 (8 Hours)
Annuities payable pthly: Present values, Accumulations and Perpetuities -- Annuities payable
pthly where p is less than 1 — Non integer value of n.

UNIT 4 (5 Hours)
Deferred annuities -- Annual payments -- Continuously payable annuities — Annuities

payable pthly- Non-integer values of n.

MODULE IV (30 Hours)
UNIT 1 (9 Hours)
Increasing annuities --Varying annuities -- Annual payments -- Continuously payable
annuities

UNIT 2 (9 Hours)
Decreasing Annuities — Special Cases --Irregular payments and Compound increasing
annuities.

UNIT 3 (7 Hours)

Equations of Value: The equation of value and the yield on a transaction —The theory —
Solving for an unknown quantity.

UNIT 4 (5 Hours)
Uncertain payment or receipt — Probability of Cash flows -- Higher Discount rate
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Recommended References

1. Bower, N. L., Gerber, H. U., Hickman, J. C., Jones, D. A., & Nesbitt, C. J. (1997).
Actuarial Mathematics.

2. Promislow, S. D. (2014). Fundamentals of Actuarial Mathematics. John Wiley & Sons.

3. Booth, P., Haberman, S., Chadburn, R., James, D., Khorasanee, Z., Plumb, R. H.,
&Rickayzen, B. (2004). Modern actuarial theory and practice. Chapman and Hall/CRC.

4. Harrison, F., & Lock, D. (2017). Advanced project management: a structured approach.
Routledge.

5. Ingersoll, J. E. (1987). Theory of Financial decision making (VVol. 3). Rowman&
Littlefield.

6. Lessard, D. R., & Paddock, J. L. (1983). Evaluating international projects: weighted-

average cost of capital versus valuation by components.

| Course Outcomes |

CO. No Upon completion of this course, the students will be able to: Knlc_)\;v\::jge
1 Use a generalized cash flow model to describe financial transaction K2
2 Apply different kinds of interest rates expressed in different time periods K3
3 Define and derive compound interest functions K5
K1-Remembering K2-Understanding K3-Applying K4-Analysing K5-Evaluating K6-Creating

| Learning Pedagogy |

Lecturing supplemented with technology-enabled learning, Group assignments

IAssessment Tools

Assignment, Seminar, Test papers and End Semester Examination

Scheme and Syllabus - M.Sc. Actuarial Science-MAC-PG-CSS 2020



MAR ATHANASIUS COLLEGE (AUTONOMOUS) KOTHAMANGALAM

Semester Code Subiject Total Hrs:90 Credits
I PG20AS103 BUSINESS ECONOMICS - | Hrs./Week: 5 4

| Course Objectives |

e Develop the ability to apply core microeconomic concepts, tools and techniques in analyzing and
interpreting business decisions.

Syllabus |
MODULE I (16 Hours)
UNIT 1 (8 Hours)

Economics and Economies: What economists study — Problem of scarcity — Microeconomic
choices —Opportunity cost — Rational choices — Marginal costs and benefits — Microeconomic
objectives — Production possibility curve — Circular flow of goods and income

Classification of economic systems: The command economy — Free-market economy — Mixed
economy — Assessment of different economies

UNIT 2 (8 Hours)
Main strands of economic thinking: The classical approach — Marxist socialism — Keynesian
schools of thought: Neo-Keynesians, Post-Keynesians and New-Keynesians — The monetarist

approach- The new classical approach — The Austrian School

MODULE 11 (20 Hours)
UNIT 1 (12 Hours)
Demand: Relationship between demand and price — The demand curve - Determinants of
demand — Movements along and shifts in the demand curve

Supply: Supply and price — Supply curve - Determinants of supply — Movements along and shifts
in the supply curve

Price and output determination: Equilibrium price and output — Movement to a new equilibrium
— Incentives in markets

UNIT 2 (8 Hours)
Elasticity and Uncertainty - Price elasticity of demand (PED): Measuring price elasticity of

demand — Calculating PED using original and point method -- Determinates of price elasticity of
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demand — Price elasticity of supply — Other elasticity: Income elasticity of demand — Cross-price
elasticity of demand

The time dimension: Short- run and long-run adjustment — Price expectations and speculation --
Dealing with uncertainty and risk — Control of prices — Indirect taxes and subsidies: Effect of

imposing taxes — Effect of subsidizing goods

MODULE Il (32 Hours)

UNIT 1 (10 Hours)

Marginal utility theory: Total and marginal utility — One-commodity model — Multi-commodity
model -- Marginal utility and the demand curve -- Utility and insurance - Behavioural
economics.

Indifference analysis: Limitation of marginal utility approach — Indifference curve — Budget lines
— Usefulness of indifference analysis

UNIT 2 (22 Hours)

Production and Cost: Short-run and long-run changes in production — The law of diminishing
returns — Total, average and marginal physical products - Long-run theory of production — The
scale of production — Location — The size of the whole industry — Costs in long-run: Meaning
and types of costs -- Relationship between short-run and long-run average cost curves.

Revenue: Total, average and marginal revenue — Revenue curve when price is not affected by the
firm’s output -- Revenue curves when price varies with output — Shifts in revenue curve

Profit maximization: Short-run profit maximization using total curves — Short-run profit

maximization using average and marginal curves.

MODULE IV (22 Hours)
UNIT 1 (16 Hours)
Alternative market structures - Perfect competition: Assumptions of perfect competition — Short
run and long-run equilibrium of the firm -- Perfect competition and public interest.

Monopoly: Definition — Barriers to entry — Equilibrium price and output — Monopoly and the

public interest — The theory of contestable markets.
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Imperfect competition - Monopolistic competition: Assumptions - Equilibrium of firm —
Limitation of the model — Non-price competition - Comparing monopolistic competition with
other market structures

Oligopoly: Features of oligopoly — Competition and collisions - Collusive oligopoly — Non-
collusive oligopoly - Game theory.

UNIT 2 (6 Hours)
Product marketing and advertising: Product differentiation — Marketing — Advertising

Pricing strategies: Cost based pricing — Variations in mark-up — Limit pricing - Price
discrimination: Three different types of price discrimination - Multiple products pricing:

Interrelated demand — Interrelated production — Pricing and the product life cycle.

Recommended References

1. Slomon J, Wride A, Garratt D, 2018-Economics —10" edition, Pearson.

2. Sloman J, Garratt D, Guest J, Jones E, 2016- Economics for Business —7" edition, Pearson

3. Parkin, M., & Bade, R. (2007). Foundations of economics. Pearson Addison Wesley.

4. Perman, R. J., & Scouller, J. (2010). Economics of corporate and competitive strategy
Oxford University Press Autralia and New Zealand.

5. Chrystal, K. A., & Lipsey, R. G. (1997). Economics for business and management. OUP
Catalogue.

6. David Begg, Stanley Fisher and Rudiger Dorn Busch. Economics, McGraw Hill

7. Wonnacott, P., & Wonnacott, R. J. (1982). An introduction to microeconomics. New York;
Montreal: McGraw-Hill.
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Course Outcomes

CO. No Upon completion of this course, the students will be able to: Knowledge Level
Explain basic economic concepts of opportunity cost, scarcity,
1 production possibility curve and economic choices regarding key K2
allocation decisions made by businesses
2 Assess the main strands of economic thinking K5
3 Describe the factors that determine demand and supply and analyze K4
effect of these factors on market dynamics
4 Calculate price, income and cross elasticity of demand and explain the K3
effect of elasticity on revenue
5 Explain the short-run and long-run cost functions and establish K2
the linkage between production function and cost function
Compare and contrast between the different market structures and
6 explain profit maximization in short-run and long-run with the help of K4
diagrams
! Assess pricing strategies adopted by firms K5
K1-Remembering K2-Understanding K3-Applying K4-Analysing K5-Evaluating K6-Creating

Learning Pedagogy

Lecture using ICT tools, Debates, Group assignments, Discussions on newspaper articles related
to topics covered in the syllabus and Case study.

Assessment Tools

Assignment, Seminar, Test papers, Quiz, Class participation and End semester examination
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Semester Code Subject Total Hrs:90 Credits
I PG20AS104 MODELS - | Hrs. / Week: 5 4

| Course Objectives |

e Develop knowledge of and the ability to apply statistical methods for stochastic

processes (especially Markov chains and Markov jump processes) and survival

analysis.
| Syllabus |
MODULE I (15 Hours)
UNIT 1 (7 Hours)

Stochastic process: Types of stochastic process - discrete state space with discrete time
changes - discrete state space with continuous time changes - continuous state space -
displaying observed data - processes of mixed type - counting processes

UNIT 2 (5 Hours)
Defining a stochastic process - sample paths - stationarity - increments - the Markov property
- filtrations

UNIT 3 (3 Hours)
Examples - White noise - general random walk - Poisson process - compound Poisson

process - time series.

MODULE I1 (35 Hours)
UNIT 1 (4 Hours)
Markov chains: An example of a Markov chain - The Chapman-Kolmogorov equations -
Time-homogeneous Markov chains - Time-inhomogeneous Markov chains

UNIT 2 (8 Hours)
Models - a simple model of a No Claims Discount (NCD) policy - another model of an NCD
policy - simple random walkon S={...- 2, -1, 0,1, 2, ...} - simple random walk on {0,1, 2, ...
, b} - a model of accident proneness

UNIT 3 (8 Hours)
The long-term distribution of a Markov chain - the stationary probability distribution - the
long-term behaviour of Markov chains - Modelling using Markov chains - estimating

transition probabilities - assessing the fit - simulation.
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UNIT 4 (10 Hours)
The two-state Markov model and the Poisson model: The two-state Markov model -
assumptions underlying the model - comparison with other models - Survival probabilities-
Statistics - definitions - joint density function - The maximum likelihood estimator -
maximising the likelihood function - Properties of the maximum likelihood estimator -
asymptotic distribution of p - Alternative method of obtaining the asymptotic distribution
UNIT 5 (5 Hours)
The Poisson model - the Poisson distribution - the Poisson model of mortality - estimating the
underlying force of mortality - links to the two-state Markov model - estimating death

probabilities - Comment on application - Appendix - solving first-order differentialequations.

MODULE 11 (25 Hours)
UNIT 1 (10 Hours)
Survival models: A simple model of survival - future lifetime - probabilities of death and
survival - force of mortality - Survival probabilities - The probability density function of Tx -
Life table functions - Initial and central rates of mortality

UNIT 2 (10 Hours)
Expected future lifetime - complete expectation of life - curtate expectation of life - The
relationship between the complete and curtate expectation of life - Future lifetimes-variance -

Uses of the expectation of life - some important formulae - Simple parametric survival

models

UNIT 3 (5 Hours)
The Gompertz and Makeham laws of mortality - Calculating the parameter values - Survival
probabilities.

MODULE IV (15 Hours)
UNIT 1 (4 Hours)

Estimating the lifetime distribution function: Questions of inference - estimating the lifetime
distribution - Censoring mechanisms

UNIT 2 (6 Hours)
The Kaplan-Meier (product-limit) model - Introduction - Assumptions and notation -
extending the force of mortality to discrete distributions - Calculating the Kaplan-Meier

estimate of the survival function - A graphical approach - Comparing lifetime distributions
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UNIT 3 (5 Hours)

The Nelson-Aalen model - The integrated hazard function - Calculating Nelson-Aalen
estimates - Relationship between the Kaplan-Meier and Nelson-Aalen estimates - Parametric
estimation of the survival function - Maximum likelihood estimation - Using the estimates for

different age ranges.

| Recommended References

1. Marubini, E.; Valsecchi, M. G. - John Wiley, 2004. Analysing survival data from clinical
trials and observational studies

2. Benjamin, B.; Pollard, J. H. The analysis of mortality and other actuarial statistics : (3rd
ed). - Institute and Faculty of Actuaries, (1993)

3. Hinde, A. - Routledge, (1998).- Demographic methods.

4. Hickman, J. C. North American Actuarial Journal (1997) - Introduction to actuarial
modeling.

5. Macdonald, A.S., Richards, S.J. and Currie, 1.D.- Modelling mortality with actuarial
applications. - Cambridge University Press, 2018.

6. Scott, W. F. -Mortality studies. - University of Aberdeen, Department of Mathematical
Sciences, 2000.

7. Daykin, C. D.; Pentikainen, T.; Pesonen, M. - Chapman & Hall, (1994). - Practical risk
theory for actuaries.

8. Elandt-Johnson, R. C.; Johnson, N. L. - John Wiley, (1999). -Survival models and data
analysis.

9. Shailaja R Deshmukh.-Actuarial Statistics - An Introduction using R. 3rd ed
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Course Outcomes

CO. No Upon completion of this course, the students will be able to: Knowledge Level
1 Describe and classify stochastic processes. K2
2 Define and apply Markov chain. K6

3 Explain the concept of survival models and derive maximum K3
likelihood estimators for transition intensities.

4 Describe and apply techniques of survival models. K4

5 Describe estimation procedures for lifetime distributions. K5

K1-Remembering K2-Understanding K3-Applying K4-Analysing K5-Evaluating K6-Creating

Learning Pedagogy

Lecturing supplemented with technology-enabled learning, Group assignments

Assessment Tools

Assignment, Seminar, Test papers and End semester examination
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Semester Code Subject Total Hrs:90 Credits
| PG20AS105 BUSINESS COMMUNICATION Hrs. / Week: 5 3

| Course Objectives |

e To provide students with the nuances of the business environment.

e Equip students with the understanding of communication theory and its application to

effective business writing, verbal and non-verbal communication.

e Develop skills in resume writing and strategies and techniques needed for success in

interviews.
['Syllabus |
MODULE I (24 Hours)
UNIT 1 (8 Hours)

Nature and process of communication: Role of communication —Purpose -- Barriers to
communication — 7 ¢’s of communication — Universal elements in communication — Effective
listening

UNIT 2 (8 Hours)
Corporate communication: Importance of communication in management — Formal and informal
communication - Communication structures in organization

UNIT 3 (8 Hours)
Non-verbal communication: Characteristics of non-verbal communication — Classification of
non-verbal communication: Meta- communication — Kinesics communication — Developing non-

verbal communication skills

MODULE I1 (22 Hours)
UNIT I (12 Hours)
Writing letters, memos and instant messages: Writing Business Letters: Introduction - Principles
of writing business Letter - Types of business letters - Format and layout of business Letters —
Drafting notices — Memos — Agenda — Minutes of the meeting — Advertising — Business

etiquettes
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UNIT 2 (10 Hours)
Writing reports and proposals: What is a report? — Difference between report and other writing —
Purpose of report: Defining a problem, Preparing work plan, Gathering information and

organizing information -- Kinds of reports — Objective of reports -— Using technology for

preparing
MODULE Il (22 Hours)
UNIT 1 (12 Hours)

Presentation skills: Introduction — Elements of presentation — Designing a presentation - Oral
presentation: Organizing - Composing and preparing for oral presentations - Visual support for
business presentation: Types of visual aid — Appearance — Posture - Practicing delivery of
presentation.

Negotiation skills: Introduction — Nature — Need to negotiate — Factors affecting negotiation —
Negotiation strategies

UNIT 2 (10 Hours)
Understanding the case method of learning — Different types of cases — Overcoming the
difficulties of the case method — Right way of reading a case — Case analysis approaches—
Analyzing the case — Case preparation

MODULE IV (22 Hours)
UNIT 1 (12 Hours)
Resumes and Cover Letters: Introduction - Writing a Resume - Writing job application letters -
Employment communication: Group discussions - Interviewing for jobs preparing other types of
employment messages — Understanding interviewing process — Preparing for job interviews —
Follow up after the interview

UNIT 2 (10 Hours)
Group Communication: Planning meetings: Objectives — Participants — Timing - Venue of
meetings - Leading meetings. - Media management: The press release - Press conference -

Media interviews - Seminars — Workshops — Conferences
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Recommended References

1 Bovée, C. L., Thill,J. V., & Raina, R. L. (2016). Business communication today. Pearson
Education India.

2. Chaturvedi, P. D., & Chaturvedi, M. (2011). Business Communication: Concepts. Cases, and
Applications, Dorling Kindersley: Pearson Education

3. Pal, R., & Korlahalli, J. S. (2011). Essentials of business communication. Sultan Chand &
Sons.

4. Guffey, M. E., & Loewy, D. (2012). Essentials of business communication. Cengage
Learning.

5 Ellet, W. (2007). The case study handbook: How to read, discuss, and write persuasively
about cases. Harvard Business Press.

6. Bisen, V. Priya. 2009. Business Communication. New Age International Pvt. Ltd.

7. Mohan, R. S. K. (2002). Business Correspondence and Report Writing, 3e. Tata McGraw-
Hill Education
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| Course Outcomes

CO. No Upon completion of this course, the students will be able to: Knowledge Level

1 Demonstrate effective oral and written communication skills K3

Compose professional documents, prepare and deliver

2 presentations using modern technology K6

3 Distinguish and select appropriate organizational formats and K3
channels in developing and presenting business messages
Identify and respect differences in the perspectives and culture of

4 the team members and effectively work in collaboration with K1
others

5 Demonstrate effective communication skills in group discussions K3
and interviews

6 Analyze case, examine solution alternatives and propose the K4

most effective solution supported by evidence

K1-Remembering K2-Understanding K3-Applying K4-Analysing K5-Evaluating K6-Creating

| Learning Pedagogy |

Lecturing using ICT tools, Case study, Group assignments and Role-play

| Assessment Tools

Test papers, Seminar, Oral and written assignments and presentations, Class participation and
End semester examination.
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SEMESTER I
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Semester Code Subject Total Hrs:90 Credits

1 PG20AS206 ACTUARIAL STATISTICS I Hrs. / Week:5 5

\ Course Objectives \

eExplain and apply the advanced theories of statistics to interpret and evaluate actuarial
models.

e To develop the capacity to work independently on statistical analysis with personal
accountability.

| Syllabus |
MODULE I (30 Hours)
UNIT 1 (15 Hours)

Introduction of Confidence Interval — Derivation of confidence interval — confidence
intervals for Population mean and Population variance — confidence interval for binomial and
Poisson parameters with normal approximation.

UNIT 2 (15 Hours)
Confidence intervals for difference between population means - Confidence intervals for ratio
of population variances — confidence interval for binomial and Poisson distribution
parameters with normal approximation. Confidence interval for a difference between two

means from paired data.

MODULE I1 (20 Hours)

UNIT 1 (5 Hours)
Hypothesis Testing: null and alternative hypothesis — simple and composite hypothesis - type
| error type Il error — likelihood ratio- level of significance — Probability value and power of
test.

UNIT 2 (5 Hours)
Basic tests for one sample — Population mean variance and standard deviation. Testing
binomial and Poisson parameter

UNIT 3 (10 Hours)
Basic tests for two sample — Difference between two Population means and Ratio of
Population variances - Testing difference between binomial and Poisson parameter. Chi-

squared test - contingency table — example problems
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MODULE Il (15 Hours)
UNIT 1 (5 Hours)
Introduction of Data Analysis - scatter plots for bi-variate data— correlation analysis — sample
correlation coefficient — spearman’s rank correlation coefficient — Inference (only result 1 and
result 2 — Multivariate correlation analysis - sample correlation coefficient matrix.

UNIT 2 (7 Hours)
Introduction of Linear regression — The simple bivariate linear model — Partitioning the
variability of the response — The full normal model and inference — Inferences on the slope
parameter. Analysis of variance (One way ANOVA methods and Problems) — Estimating a
mean response and predicting an individual response — checking the model —

UNIT 3 (3 Hours)
Multiple linear regression model (Basics)

MODULE IV (25 Hours)
UNIT 1 (9 Hours)
Introduction of Generalized linear models — Exponential families: Normal distribution —
Poisson distribution — Binomial distribution — gamma distribution - liner predictor —
Interaction between variables — Factors and interaction between factors — Predictors with
variable and factors and interaction - Link functions — Model fitting and comparison —
Residuals analysis and assessment of model fit.

UNIT 2 (6 Hours)
Introduction of Bayesian Statistics — Bayes’ theorem - Prior and Posterior distribution:
Notation determination the posterior density — Discrete and Continuous prior distribution —
conjugate priors —improper prior distribution The loss function: quadratic loss - absolute error
loss- all- or- nothing loss - Examples.

UNIT 111 (5 Hours)
Credibility Theory-The credibility premium formula- The credibility factor- Bayesian

credibility- The Poisson/Gamma model- The Normal/Normal model.

UNIT IV (5 Hours)
Empirical Bayes Credibility Theory- Empirical Bayes Credibility Theory: Model 1- Model 1:

Parameter estimation- Empirical Bayes Credibility Theory: Model-2
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Recommended References

1. Miller, I., Miller, M., & Freund, J. E. (2014). John E. Freund's mathematical statistics
with applications. Boston: Pearson.

2. Yuly Koshevnik (2017). Fundamentals of Statistical Thinking Tools and Applications

3. Klugman, S. A., Beckley, J. A., Scahill, P. L., Varitek, M. C., & White, T. A. (2012).
Understanding actuarial practice. Society of Actuaries.

4. Perna, C., & Sibillo, M. (Eds.). (2012). Mathematical and statistical methods for actuarial
sciences and finance. Springer.

5. Frees, E. W. (2009). Regression modeling with actuarial and financial applications.
Cambridge University Press.

| Course Outcomes |

(I:\IC:' Upon completion of this course, the students will be able to: Knowledge Level
1 Explain and apply the basic principles of exploratory data analysis K2
2 Understand the Statistical applications of Maximum likelihood inference, K4
Interval estimation and Hypothesis Testing.
3 Describe and apply appropriate software to fit linear and multiple K6
regression models to a data set and interpret the output.
4 Fit generalized linear model to data set and describe how a suitable K4
model can be chosen by using analysis of deviance.
5 Explain the fundamental concepts of Bayesian statistics and use them to K2
compute Bayesian estimators
K1-Remembering K2-Understanding K3-Applying K4-Analysing K5-Evaluating K6-Creating

| Learning Pedagogy |

Lecturing supplemented with technology-enabled learning, Group assignments

| Assessment Tools

Assignment, Seminar, Test papers and End semester examination
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Semester

Code Subject

Total Hrs:90

Credits

PG20AS207 FINANCIAL MATHEMATICS - 1l

Hrs. / Week :5

4

| Course Objectives

e Express financial problems in a mathematical framework by evaluating various financial

instruments

e Describe and interpret the theories of interest rates.

| Syllabus
MODULE I (15 Hours)
UNIT 1 (10 Hours)

Loan Schedule: Calculating the capital outstanding — Introduction --The theory prospective

and retrospective loan calculations
UNIT 2

Calculating the Interest and Capital Elements -- The loan schedule -- Installments payable

(5 Hours)

more frequently than annually -- Consumer Credit: Flat Rates and APRs

MODULE II

UNIT 1

(25 Hours)

(13 Hours)
Project Appraisal- Introduction — Estimating cash flows — Fixed interest rates -- Accumulated

value, Net present value and internal rate of return -- Discounted payback period.
UNIT 2
The comparison of two investment projects — Different interest rates for lending and

borrowing — Payback period - Other considerations.

MODULE IlI

UNIT 1

(12 Hours)

(30 Hours)

(5 Hours)

Taxation: Introduction — Personal taxation — Considerations — Taxable income — Tax rates —

Corporation of- accounting profits & taxable profits — Rates of tax — Uses of

corporation tax system - Capital gain of - Chargeable gains — Indexation allowance —

Capital losses — Rates of tax- other taxes — Stamp duty — Inheritance taxes — Property taxes —

Sales tax — Custom and excise duties — Double taxation relief.
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UNIT 2 (10 Hours)
Bonds Equity And Property -- Fixed interest securities — Calculating the price-without tax-
allowing for income tax-capital gains tax-capital gains test -- Calculating yields-deferred
income tax.

UNIT 3 (15 Hours)
Uncertain income securities — Equities — Property -- Real rate of interest -- Inflation adjusted
cash flows — Calculating real yield using an inflation index — Calculating real yields given
constant inflation assumption — Payments related to the rate of inflation — The effects of
inflation — Index linked bonds.

MODULE IV (20 Hours)

UNIT 1 (3 Hours)
Term Structure of interest rates: Discrete time — Discrete time spot rates - Discrete time
forward rates.

UNIT 2 (5 Hours)
Continuous time rates — Continuous time spot rates — Continuing time forward rates —
Instantaneous forward rates.

UNIT 3 (2 Hours)
Theories of term structure of interest rates — Expectation theory -- liquidity preferences --
Market segmentation -- Why interest rates vary over time -- Theories -- Yields to maturity —
Par yields.

UNIT 4 (10 Hours)
Duration, convexity and immunization -- Interest rate risk-- Effective duration — Duration —

Convexity — Immunization
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Recommended References

1. Bower, N. L., Gerber, H. U., Hickman, J. C., Jones, D. A., & Nesbitt, C. J. (1997).
Actuarial Mathematics.

2. Promislow, S. D. (2014). Fundamentals of Actuarial Mathematics. John Wiley & Sons.

3. Booth, P., Haberman, S., Chadburn, R., James, D., Khorasanee, Z., Plumb, R. H,,
&Rickayzen, B. (2004). Modern actuarial theory and practice. Chapman and Hall/CRC.

4. Harrison, F., & Lock, D. (2017). Advanced project management: a structured approach.
Routledge.

5. Ingersoll, J. E. (1987). Theory of Financial decision making (Vol. 3). Rowman&
Littlefield.

\ Course Outcomes

CO. No | Upon completion of this course, the students will be able to: Knowledge Level
1 Apply the concept of equation of value to create loan schedule. K6
) Use discounted cash flows and equation of value techniques in K3
project appraisal.
3 Apply Duration and Convexity to immunize the interest rate risk K3
of a portfolio of liabilities.
4 Evaluate Bond, Equity and Property according to the tax K5
liability.
5 Show how financial techniques can be used in the assessment of K4
capital investment projects
K1-Remembering K2-Understanding K3-Applying K4-Analysing K5-Evaluating K6-Creating

| Learning Pedagogy |

Lecturing supplemented with technology-enabled learning, Group assignments

| Assessment Tools

Assignment, Seminar, Test papers and End semester examination
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Semester Code Subject Total Hrs:90 Credits

I PG20AS208 BUSINESS ECONOMICS - 11 Hrs. / Week: 5 4

Course Objectives

e To provide general understanding of macroeconomic principles, operations of economic

system and how decisions by economic agents impact the economic system

Syllabus |
MODULE I (26 Hours)
UNIT 1 (8 Hours)

Government interventions in market: Efficiency under perfect competition - Objectives of
government interventions - Types of market failure — Types of government intervention - The
case for less Government intervention

UNIT 2 (6 Hours)
Competition policy: Restrictive - Monopoly —Merger policy — Policies towards research and
development — Intervention of government in encouraging technological advancement

UNIT 3 (12 Hours)
Macroeconomic environment: The circular flow of income: Withdrawals and injections —
Equilibrium in circular flow — The measurement of national income and output - Macroeconomic
objectives - Unemployment: Meaning and measurement of unemployment — Costs of
unemployment — Causes of unemployment — Types of unemployment — Unemployment and
labour market -- Inflation: Inflation rate measure — Causes of inflation — Costs and types of
inflation — Inflation and AD-AS Model.

MODULE Il (28 Hours)
UNIT 1 (6 Hours)
International trade and payments: Globalization — Trading patterns — Advantages of trade —
Arguments for restricting trade — Problems with protection — Role of World Trade Organization
(WTO) in international trade.
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UNIT 2 (8 Hours)
Analysis of business cycle: Actual and potential growth — Factors that determine economic
growth - Factors that determine the length and magnitude of business cycle - Relationship
between economic growth and environmental sustainability

Balance of Payment and exchange rate: The balance of payment account — Exchange rate —
Fixed versus floating exchange rates - Relationship between exchange rate and balance of
payment — Exchange rates in practice

UNIT 3 (8 Hours)
Financial system: Definition, role and evolution — Banking system: Types of banks — Functions
of banks — Liquidity and profitability — The central bank—The money market - Money and
interest rates: Money market model —Supply of money -- Credit creation — Relationship between
money supply and interest rate — Demand for money — Equilibrium in money market — Effect of
change in the money supply

UNIT 4 (6 Hours)
Monetary policy: Policy setting — Control of money supply over medium and long term —Control
of money supply over short term - Techniques to control the money supply — Techniques to

control interest rates -- Difficulties in controlling money supply and interest rates

MODULE 11 (22 Hours)

UNIT | (8 Hours)

Classical and Keynesian theory: Classical theory: Classical analysis of output and employment —
Classical analysis of prices and inflation — The Keynesian revolution: Keynes rejection of
classical macroeconomics — Keynesian analysis of employment and inflation - The determination
of national income — Keynesian model of unemployment and inflation

UNIT 2 (8 Hours)
Monetarist and New classical schools and Keynesian responses: Monetarist school — The new
classical school — The expectations-augmented Phillips curve — The monetarist perspective on

inflation and unemployment — The Keynesian response.
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UNIT 3 (6 Hours)
Relationship between the goods and money market: The effect of monetary changes on national

income — Monetary effects of changes in the goods market — The IS-LM model — The IS-MP

model.
MODULE IV (14 Hours)
UNIT 1 (8 Hours)

Supply side policy: Approaches to supply side policy: New classical — Keynesian — Third way
supply side policies — Supply side policies in practice : Market oriented policies —Interventionist
policies — Regional and urban policy.

UNIT 2 (6 Hours)
Demand side policy: Fiscal policy and public finances: Definition and types of fiscal policy —

Use of fiscal policy — The policy making environment.

Recommended References

1. Slomon J, Wride A, Garratt D, 2018,-Economics —10" edition, Pearson.

2. Sloman J, Garratt D, Guest J, Jones E, 2016-Economics for Business —7"" edition, Pearson

3. Stonecash, R., Gans, J., King, S., &Mankiw, N. G. (2011). Principles of Macroeconomics.
Cengage Learning.

4. Parkin, M., & Bade, R. (2007). Foundations of economics. Pearson Addison Wesley.

5. Perman, R. J., &Scouller, J. (2010). Economics of corporate and competitive strategy.
Oxford University Press Autralia and New Zealand.

6. Chrystal, K. A., &Lipsey, R. G. (1997). Economics for business and management. OUP
Catalogue.

7. David Begg, Stanley Fisher and Rudiger Dorn Busch. Economics, McGraw Hill
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Course Outcomes

CO. No Upon completion of this course, the students will be able to: Knowledge Level

Describe market failures and types of government intervention

: . K2
towards correcting these failures

Describe and explain the Balance of payment, the different
2 constituents of balance of payment and allocate transactions to the K3
appropriate constituent

Distinguish between fixed and floating exchange rates, explain how
exchange rates are determined, explain the possible causes for
depreciation and appreciation of the currency and be able to explain
the supply and demand curves for a currency with the help of sketch

K4

Describe the macroeconomic variables and how the government
4 seeks to control them by implementing fiscal, monetary and K2
competition policies

Discuss the structure, role and stability of financial systems and

the efficiency of different financial systems K2

Assess the impact of macroeconomic and supply-side policies on

. K5
businesses

6

K1-Remembering K2-Understanding K3-Applying K4-Analysing K5-Evaluating K6-Creating

Learning Pedagogy

Lecture, Use of ICT tools, Debate, Discussions on newspaper articles related to topics covered

in the syllabus, Group assignments and Case study

Assessment Tools

Assignment, Seminar, Test papers, Class participation, Quiz and End semester examination
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Semester Code Subject Total Hrs:90 Credits

1 PG20AS209 MODELS - 11 Hrs. / Week: 5 4

| Course Obijectives |

e Develop knowledge of and the ability to apply statistical methods for proportional

hazards models and graduation methods.

| Syllabus
MODULE I (20 Hours)
UNIT 1 (3 Hours)

Proportional hazards models: Covariates and proportional hazards models — Covariates -
proportional hazards models

UNIT 2 (5 Hours)
Fully parametric models - Parametric models for the hazard function - Other applications of

these models - Use of parametric models

UNIT 3 (3 Hours)
The Cox proportional hazards model - Introduction - The utility of the Cox model - Summary
UNIT 4 (7 Hours)

Estimating the regression parameters - The partial likelihood - Maximizing the partial
likelihood - Properties of the partial likelihood

UNIT5 (2 Hours)
Model fitting - Assessing the effect of the covariates - building models - using the results.

MODULE II (20 Hours)
UNIT 1 (4 Hours)
Exposed to risk: Calculating the exposed to risk — Homogeneity — The problem of
heterogeneity — The solution - The principle of correspondence

UNIT 2 (7 Hours)
Exact calculation of the central exposed risk - Working with complete data - Working with
incomplete data

UNIT 3 (5 Hours)
Census approximation to the central exposed risk with the available data - The census

approximation to E
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UNIT 4 (4 Hours)
Deaths classified using different definition of age - Consistency between census data and
death data.

MODULE Il (35 Hours)
UNIT 1 (7 Hours)
Graduation and statistical tests: Comparison with another experience - Standard tables -
Comparison with standard tables - Graduation - Reasons for graduation - The theoretical
argument - The practical argument - Limitations - Summary

UNIT 2 (7 Hours)
Desirable features of graduation - Smoothness versus adherence to data - Testing smoothness
and adherence to data - Suitability for the purpose in hand - Two examples of graduation -

Testing the smoothness of a graduation - What is a smooth graduation? - Smoothness test

UNIT 3 (5 Hours)
Statistics refresher - Statistical tests - Continuity correction - Chi-squared tests
UNIT 4 (16 Hours)

Statistical tests of a mortality experience - Chi-Squared test - Standardized deviation test -
Sings tests - Cumulative deviations - Grouping of signs test - Serial correlations test -Testing

actual versus expected rates.

MODULE IV (15 Hours)
UNIT 1 (9 Hours)
Methods of graduation: Graduation by parametric formula - Overview - Choosing and fitting
parametric formulae - A practical example - Other considerations - The graduation process -
Graduation by reference to a standard table - Overview - The graduation process - Graduation
using spline functions - Overview - The graduation process - Examples of graduations using
spline functions

UNIT 2 (6 Hours)
Comparison of different methods - Graduation by parametric formula - Graduation by
reference to a standard table - Graduation using spline functions - Statistical tests of a
graduation - Comparing one experience with another - Testing a graduation - The effect of

duplicate policies
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Recommended References

1. Marubini, E.; Valsecchi, M. G. - John Wiley, 2004. Analysing survival data from clinical
trials and observational studies

2. Benjamin, B.; Pollard, J. H. The analysis of mortality and other actuarial statistics : (3rd
ed). - Institute and Faculty of Actuaries, (1993)

3. Hinde, A. - Routledge, (1998).- Demographic methods.

4. Hickman, J. C. North American Actuarial Journal (1997) - Introduction to actuarial
modeling.

5. Macdonald, A.S., Richards, S.J. and Currie, 1.D.- Modelling mortality with actuarial
applications. - Cambridge University Press, 2018.

6. Scott, W. F. -Mortality studies. - University of Aberdeen, Department of Mathematical
Sciences, 2000.

7. Daykin, C. D.; Pentikainen, T.; Pesonen, M. - Chapman & Hall, (1994). - Practical risk
theory for actuaries.

8. Elandt-Johnson, R. C.; Johnson, N. L. - John Wiley, (1999). -Survival models and data
analysis.

9. Shailaja R Deshmukh.-Actuarial Statistics - An Introduction using R. 3rd ed.

| Course Outcomes

CO. No Upon completion of this course, the students will be able to: Knowledge Level
1 Describe and apply models for proportional hazards. K3
2 Describe and calculate central exposed to risk for the given data. K5

Describe the concepts of graduation of crude estimates. Describe and
apply statistical tests of the comparison of crude estimates with a

. . . K4
3 standard mortality table/a set of graduated estimates. Describe a test
for smoothness of a set of graduated estimates.
Describe the process of graduation by the different methods, and state
. K2
4 the advantages and disadvantages of each method.

K1-Remembering K2-Understanding K3-Applying K4-Analysing K5-Evaluating K6-Creating
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| Learning Pedagogy

Lecturing supplemented with technology-enabled learning, Group assignments

| Assessment Tools

Assignment, Seminar, Test paper and End semester examination
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Semester Code Subject Total Hrs:90 Credits

I PG20AS210 ACTUARIAL COMPUTING - | Hrs. / Week :5 3

| Course Obijectives |

e Application of Statistical software techniques to predict future financial events that are
of particular relevance to actuarial work.

e Demonstrate a capacity to work independently with Excel and R programming to
analyze actuarial problems.

| Syllabus |

MODULE I (23 Hours)
Summarize the main features of a data set (exploratory data analysis) - Summarize a set of
data using a table or frequency distribution and display it -- Graphically using a line plot, a
box plot, a bar chart, histogram, stem and leaf plot, or other appropriate elementary device --
Describe the level/location of a set of data using the mean, median, mode, as appropriate --
Describe the spread/variability of a set of data using the standard deviation, range,
interquartile range, as appropriate -- Explain what is meant by symmetry and skewness for
the distribution of a set of data -- Generate discrete and continuous random variables using
statistical software -- Calculate Pearson’s, Spearman’s and Kendall’s measures of correlation
for bivariate data explain their interpretation and perform statistical inference as

appropriate.

MODULE Il (23 Hours)

Constructing estimators of population parameter -- Calculate confidence intervals for mean,
variance and standard deviation and difference between two means, ratio of variance from
normal data and paired data -- Testing mean, variance and standard deviation and difference
between two means, ratio of variance from normal data and paired data -- Fit a simple linear
regression model and multiple linear regression model to a data set and interpret the output.

MODULE Il (22 Hours)
Calculation of simple and compound interest rate -- Calculation of Present Value and
Accumulated value -- Level annuities -- Deferred and Increasing Annuities -- Compound
increasing and decreasing annuities -- Payments made in arrear, Payment made in advance --
Continuously payable annuities -- Loan schedules: Preparation of loan amortization table --

Calculation of capital outstanding -- Calculation of the Interest and capital elements.

Scheme and Syllabus - M.Sc. Actuarial Science-MAC-PG-CSS 2020 “



MAR ATHANASIUS COLLEGE (AUTONOMOUS) KOTHAMANGALAM

MODULE IV (22 Hours)
Methods for project Evaluation: Net Present Value method — Discounted Payback Period
method - -Accumulated profit method -- Weighted average cost of capital — Duration --
Discounted mean term — Convexity — Immunization — Asset-Liability management --

Calculating real yield using an inflation index

Evaluation: 5 numerical questions each with a weightage of 10 (50 Marks) are to be asked.

3 questions are from Actuarial Statistics 1 & Il and 2 questions are from Financial
Mathematics | & Il .The questions from Actuarial statistics should be calculated using R
programming and the questions from Financial Mathematics should be calculated using
Excel. Examination of 3 hour duration must be conducted in the computer lab under the

supervision of an examiner appointed by the college.

| Recommended References

1. Guojun Gan, Emiliano Valdez (2018). Actuarial Statistics with R : Theory and Case
Studies

2. Field, A. P., Miles, J., & Field, Z. (2012). Discovering statistics using R/Andy Field,
Jeremy Miles, and Zoé Field.

3. Walkenbach, J. (2007). MICROSOFT EXCEL 2007 BIBLE (With CD). John Wiley &

Sons.
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| Course Outcomes |

CO. No Upon completion of this course, the students will be able to: Knowledge Level
1 Summarize statistical data using R programming. K2
2 Apply statistical distributions in modelling using R. K3
3 Fit a simple linear regression model and multiple linear regression model K4

to a data set and interpret the output

4 Demonstrate actuarial models using excel K6

. Analyze the concept and apply methods of project evaluation using excel. Ka

K1-Remembering K2-Understanding K3-Applying K4-Analysing K5-Evaluating K6-Creating

| Learning Pedagogy |
Lecturing, Group Assignments, Lab

| Assessment Tools |

Assignment, Seminar, Test papers and End semester examination
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SEMESTER Il
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Semester Code Subject Total Hrs:90 | Credits

1l PG20AS311 CONTINGENCIES - | Hrs. / Week: 5 4

| Course Obijectives |

e Provide students with essential knowledge in pricing of different life insurance products.

| Syllabus
MODULE I (20 Hours)
UNIT 1 (2 Hours)

The life table: Present values of payments under life insurance and annuity contracts -
Equations of value - Allowances for investment income - Other assumptions

UNIT 2 (6 Hours)
The life table - Constructing a life table - the force of mortality - Interpretation - Using the
life table - Life random variables - More notation

UNIT 3 (6 Hours)
Life table function at non-integer ages - Method 1 uniform distribution of deaths(UDD) -
Method 2 constant force of mortality - Evaluating probabilities without use of the life table -
UNIT 4 (6 Hours)
Select mortality - Mortality rates that depend on both age and duration - Displaying select

rates - Constructing select and ultimate life tables - Using tabulated select life table functions.

MODULE 11 (30 Hours)

UNIT 1 (9 Hours)

Life assurance contracts: Type of contracts - Whole life assurance contracts - Present value
random variable - Expected present value - Variance of present value random variable -
Term assurance contracts - Present value random variable - Expected present value -
Variance of present value random variable - Pure endowment contracts - Present value
random variable - Expected present value Variance of the present value variable -
Endowment assurance contracts - Present value random variable - Expected present value -
Variance of the present value random variable - Deferred assurance benefits - Present value

random variable - Expected present value - Variance of the present value random variable
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UNIT 2 (6 Hours)
Benefits payable immediately on death - Whole life assurance - Term assurance - Endowment
assurance - Other relationships - Claims acceleration approximation - Further approximation -
Evaluating means and variances using select mortality.

UNIT 3 (12 Hours)
Life annuity contracts: Whole life annuities payable annually in arrears - Present value
random variable - Expected present value - Variance of the present value random variable -
Whole life annuities payable annually in advance - Present value random variable - Variance
of the present value random variable - Temporary annuities payable annually in arrears -
Present value random variable - Expected present value - Variance of the present value
random variable - Temporary annuities payable annually in advance - Present value random
variable - Expected present value - Variance of the present value random variable - Deferred
annuities - Present value random variable - Expected present value - Deferred annuities-due -
Guaranteed annuities payable annually in advance - Present value random variable - Expected
present value - Variance of the present value random variable

UNIT 4 (3 Hours)
Guaranteed annuities payable annually in arrears - Present value random variable - Expected
present value - Variance of the present value random variable - Continuous annuities - Other
annuities - Approximations - Continuous annuities - Evaluating means and variance using

select mortality.

MODULE Il (22 Hours)
UNIT 1 (8 Hours)
Evaluation of assurances and annuities: Evaluating assurance benefits - Evaluating annuity
benefits - Premium conversion formulae - Discrete version - Continuous version - Variance
of benefits

UNIT 2 (8 Hours)
Expected present values of annuity payable ‘m’ times each year - Expected present values
under a constant force of mortality.

UNIT 3 (4 Hours)
Variable benefits and conventional with-profits policies: Variable payments - Payments
varying at a constant compound rate - Payment varying by a constant monetary amount -
Whole life assurance - Term assurance - Endowment assurance - Decreasing term assurance -

Increasing assurances payable immediately on death - Whole life annuity payable in arrears -
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Whole life annuity payable annually in advance - Temporary annuities - Annuities payable
continuously

UNIT 4 (2 Hours)
Conventional with- profit contracts - Types of bonuses.

MODULE IV (18 Hours)
UNIT 1 (8 Hours)
Gross premiums: The gross premiums - Gross future loss random variable - Calculating
premiums that satisfy probabilities, using gross future loss random variable

UNIT 2 (8 Hours)
Principle of equivalence - Definition - Determining gross premiums using the equivalence
principle - The basis - Premium payment structures - Annual premium contracts -
Conventional with-profits contracts - Premiums payable ‘m’ times per year

UNIT 3 (2 Hours)
Calculating gross premiums using simple criteria other than the equivalence principle.

Recommended References

1. Bowers, N. L.; Gerber, H. U.; Hickman, J. C - Actuarial mathematics: 2nd ed. et al.
Society of Actuaries,

2. Dickson, D.C.M.; Hardy, M.R.; Waters, H.R.- Actuarial mathematics for life contingent
risks: 2nd ed. Cambridge University Press,( 2013)

3. Haberman, S.; Pitacco, E. Chapman & Hall, (1999). - Actuarial models for disability
insurance.

4. Benjamin, B.; Pollard, J. H. Institute and Faculty of Actuaries, (1993.) - The analysis of
mortality and other actuarial statistics. 3rd ed.

5. Promislow, D. John Wiley, (2015).-Fundamentals of actuarial mathematics. 3rd ed.

6. Scott, W. F. Heriot - Life assurance mathematics. -Watt University, (1999).

7. Neill, A. Heinemann, (1977)-Life contingencies.
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| Course Outcomes |

CO. No Upon completion of this course, the students will be able to: Knowledge Level

1 Understand and use mortality table to calculate the probabilities
of death/survival using both ultimate and select mortality.
Recognize simple assurance and annuity contracts, and develop
2 formulae for the present value of the payments under these
contracts and the associated means and variances of these
present values.

Perform calculations of the mean and variance of simple

3 assurance and annuity contracts with standard actuarial K5
functions, using specified mortality table.

Describe the operation and develop formulae for the means and

K3

K5

4 variances of the payments under conventional with-profits K6
contracts.
Calculate gross premiums of assurance and annuity contracts,

5 using gross future loss random variable or using principle of K5
equivalence.

K1-Remembering K2-Understanding K3-Applying K4-Analysing K5-Evaluating K6-Creating

| Learning Pedagogy |

Lecturing supplemented with ICT tools, Group Assignments

| Assessment Tools

Assignment, Seminar, Test Papers, End Semester Examination
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Semester Code Subject Total Hrs:90 Credits

i PG20AS312 RISK MODELING - | Hrs. / Week :4 4

| Course Objectives |

e Application of mathematical and statistical modelling techniques to analyze and create
solutions to problems that are of particular relevance to actuarial work.

e To collaborate risk modeling theory to a variety of financial and insurance issues.

| Syllabus |
MODULE I (15 Hours)
UNIT 1 (10 Hours)

Loss distributions: Introduction — Simple loss distributions — The exponential distribution —
The gamma distribution — The normal distribution — Pareto and Generalized Pareto
distribution — lognormal distribution — Wei-bull distribution the burr distribution.

UNIT 2 (5 Hours)
Estimation — The method of moment —-MLE for gamma and exponential distribution -

Method of Percentiles. Goodness of fit tests — Examples.

MODULE I1 (30 Hours)
UNIT 1 (15 Hours)
Reinsurance: Introduction — Proportional Reinsurance arrangements — Non Proportional
Reinsurance arrangements — Concepts -- Excess of loss reinsurance for insurer - Excess of
loss reinsurance for reinsurer - Examples- Proportional Reinsurance Examples.

UNIT 2 (15 Hours)
Proportional Reinsurance Lognormal distribution and examples —Normal distribution and

Examples Inflation — Estimation of Parameters from Censored Data— Policy Excess —

Examples
MODULE Il (20 Hours)
UNIT 1 (5 Hours)

Risk model 1: The Basic model — Discussion of the simplification in the basic model —

Notation and Assumption.
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UNIT 2 (15 Hours)
The collective risk model: the collective risk model distribution function and convolution-
Moments of compound distribution— the compound Poisson distribution — the compound

binomial distribution — the compound negative binomial distribution — examples

MODULE IV (25 Hours)
UNIT 1 (10 Hours)
Risk model 2: Introduction - Aggregate claim distribution under proportional and individual
excess of loss reinsurance: proportional reinsurance — individual excess of loss reinsurance—
Examples — Aggregate excess of loss reinsurance.

UNIT 2 (15 Hours)
The Individual risk model - Parameter variability /uncertainty:- Introduction — variability in a
heterogeneous portfolio — Examples - variability in a homogeneous portfolio — Examples -

variability in claim Numbers and claim amounts and parameter uncertainty - Examples.

| Recommended References |

1 Denuit, M., Maréchal, X., Pitrebois, S., & Walhin, J. F. (2007). Actuarial modelling of
claim counts: Risk classification, credibility and bonus-malus systems. John Wiley &
Sons.

2 Edward W Frees -Regression Modeling with Actuarial and Financial Applications
(International Series on Actuarial Science)

3. Blacker & Yang Actuaries in Micro insurance: Managing Risk for the Underserved
ACTEX

4. Miller & Lawton | Stone House-An introduction to statistical modeling — Dobson,
Annette J- Chapman & Hall, 1983 viii, 125 pages — ISBN : 0 412 24860 3

5 Hossack,lan B; Pollard, John H; Zehnwirth, Benjamin -Introductory statistics with
applications in general insurance- — 2" ed. — Cambridge University Press , 1999.

6. Klugman, Stuart A; Panjer, Harry H; Willmot, Gordon E; Venter, Gary G.- John Wiley &
Sons -Loss models: from data to decisions. 1998
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| Course Outcomes |

CO. No Upon completion of this course, the students will be able to: Knowledge Level
1 Describe and use statistical distributions for risk modelling. K2
5 Fit a statistical distribution to a dataset and calculate goodness of K3
fit measures
L : K3
3 Apply compound distributions in risk modelling
4 Develop risk modeling techniques in claim forecasting K6
5 Analyze the concept and methods of re-insurance to hedge K4

against risk.
K1-Remembering K2-Understanding K3-Applying K4-Analysing K5-Evaluating K6-Creating

| Learning Pedagogy |

Lecturing supported with ICT tool, Group Assignments.

| Assessment Tools

Assignment, Seminar, Test Papers, End Semester Examination
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Semester Code Subject Total Hrs:90 Credits
1] PG20AS313 CORPORATE FINANCE Hrs. / Week : 5 4

Course Objectives

e Acquire knowledge of corporate finance including a knowledge of the instruments used
by companies to raise finance and manage financial risk

e Construct management information and evaluate working capital.

['Syllabus |
MODULE I (22 Hours)
UNIT 1 (9 Hours)

Key principles of finance and corporate governance: Introduction to finance — Finance and
real resources of organization - Finance and the organization: Objectives - Responsibilities
for financial decisions — The importance of capital budgeting — Financial analysis.

UNIT 2 (8 Hours)
Business objectives — The stakeholders — Conflicting objective provides of finance-
Contractual theory — Ways of managing conflicts - Business objectives — Agency theory--
The role of agreements --The value of a company -- A re- statement - The maximization of
shareholders wealth — The goal of the financial managers -- The opportunity cost of capital —
The capital markets - Corporate governance and organization — Accountability.

UNIT 3 (5 Hours)
Business Ownership: Types of business entity — Sole trader — Partnership limited companies
— Limited liability partnerships — Private & public limited companies — Pros & cons of

limited companies.

MODULE II (24 Hours)
UNIT 1 (4 Hours)
Long term finance: loan capital — Introduction — Debenture stock — Unsecured loan stock -
Subordinate debt- Eurobond loan capital — Floating rate notes.

UNIT 2 (4 Hours)
Share capital — Ordinary shares — Preference shares -- Convertibles — Warrants — Options

issued by companies — Winding up of a company
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UNIT 3 (4 Hours)
Issue of shares: Obtaining stock exchange quotation — Reasons for quotation --Methods to
obtain quotation — Offer for sale at fixed price — Offer for sale by tender — Concessionary
methods —Offer for subscription — Placing

UNIT 4 (3 Hours)
Role of underwriting: Issue made by companies already quoted rights issue — Purpose —
Impact — Theoretical price — Scrip issue — Purpose — Impact — Scrip dividend.

UNIT 5 (5 Hours)
Short and Medium Term Finance: Medium term company finance — Hire purchase — Credit
sale — Leasing — Bank loans -- Short term finance — Bank overdrafts — Trade credit —
Factoring -- Bills of exchange — Commercial paper

UNIT 6 (4 Hours)

Alternative sources of finance: Shadow banking-project finance-crowd funding-

microfinance.

MODULE I11 (24 Hours)
UNIT 1 (8 Hours)
Use of derivatives: introduction — Financial futures — Bond futures- Short interest rate future -
Work index futures -- Options — Meaning — Margins & premium — Types — Put option - Call
option — Uses of option — Interests & currency swaps — Pricing — Risk — Uses of swaps.

UNIT 2 (8 Hours)
Evaluation of working capital: working capital — Management -- Sources of short term
finance -- Managing cash flow-cash, dividends and dividend sustainability -- Constructing
management information -- The purpose of forecast and budgets-examples of forecast and
budgets.

UNIT 3 (8 Hours)
Growth and restructuring of companies: Motives for growth -- The relationship between

profit and growth-the constraints on growth -- Methods of achieving growth-mergers and

acquisitions.
MODULE IV (20 Hours)
UNIT 1 (10 Hours)

Capital structure and dividend policy: Introduction — Capital structure — Components of

capital structure -- The aims of financial manager — Asset and their financing needs --

Scheme and Syllabus - M.Sc. Actuarial Science-MAC-PG-CSS 2020



MAR ATHANASIUS COLLEGE (AUTONOMOUS) KOTHAMANGALAM

Changing the capital structure -- Theoretical background of gearing decision -- Factors
affecting gearing decision in practice.

UNIT 2 (5 Hours)
The market and capital structure — High growth company that is highly geared — Cyclical
industry — An industry facing decline -- “people” businesses — Company in high growth but
high risk industries — Taxation and capital structure.

UNIT 3 (5 Hours)
Dividends-shareholder’s reward — Fundamentals of dividend policy — Factors influencing
dividend policy — Other methods of reward — Scrip and stock dividends — Effects on

companies and shareholders — Share buyback — The market and dividend

Recommended References

1. Ross, S. A., Westerfield, R., & Jordan, B. D. (2008). Fundamentals of corporate finance.
Tata McGraw-Hill Education

2. Brealey, R. A., Myers, S. C., Allen, F., &Mohanty, P. (2012). Principles of corporate
finance. Tata McGraw-Hill Education.

3. Damodaran, A. (1996). Corporate finance. Wiley.

4. Brigham, E. F., & Houston, J. F. (2012). Fundamentals of financial management.
Cengage Learning.

5. Davidson, A. (2008). How to Understand the Financial Pages: A Guide to Money and the
Jargon. Kogan Page Publishers.

6. Joohnson, T. Palgrave Macmillan, 2017.Ethics in quantitative finance.

7. Lessard, D. R., & Paddock, J. L. (1983). Evaluating international projects: weighted-

average cost of capital versus valuation by components
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| Course Outcomes |

CO. No Upon completion of this course, the students will be able to: Knowledge Level
1 Understand how companies are governed and structured K2
2 Suggest appropriate ways to finance a company K3
3 Assess and analyze the financial environment and draw K3
appropriate conclusions for financial outcomes
4 Evaluate investment Projects K5
5 Understand How the financial instruments are issued K2

K1-Remembering K2-Understanding K3-Applying K4-Analysing K5-Evaluating K6-Creating

| Learning Pedagogy |

Interactive lecturing supported with ICT tools, Group assignments, Group discussions and
Presentations

| Assessment Tools

Assignment, Seminar, Test paper and End semester examination
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Semester Code Subject Total Hrs:90 Credits

1l PG20AS314 FINANCIAL ACCOUNTING Hrs. / Week : 5 3

Course Objectives

e Construct company accounts

e Interpret the accounts and financial statements of companies and financial institutions

Syllabus |
MODULE I (24 Hours)
UNIT 1 (6 Hours)

Introduction to accounts: The accounting Framework-Users -- Sources of regulation statutory
requirements — Directors report — Accounting standards — Contents of annual report —
Auditor’s report.

UNIT 2 (6 Hours)
Accounting concepts — Cost concepts — Money measurements concepts — Business entity
concept — Realization concept — Accrual concept — Dual aspect concept — Materiality —
Prudence — Going on concept- Consistency — Bringing the concepts together.

UNIT 3 (6 Hours)
The main accounts: The balance sheet — Format — Fixed assets — Tangible assets and
Intangible assets — Revaluation — Current assets — Liabilities — Long term liabilities — Current
liabilities — Provisions and charges —Provisions for taxation and dividends — Pensions —
Contingent liability —Capital.

UNIT 4 (6 Hours)
Profit and loss account — Format — Cost of sales — Expenses — Categories of profit — Taxation
— Dividends and retained profits — Earnings per share cash flow statement — Format — Purpose

of cash flow statement — Notes to accounts

MODULE I1 (22 Hours)

UNIT 1 (11 Hours)
Depreciation and reserves —Introduction — Purpose — Methods — Straight-line methods -
Reducing balance method -- Capital and reserves — Share capital and share premium —

revaluation reserve —Profit and loss account.
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UNIT 2 (11 Hours)

Constructing Accounts: The trial balance — Construction and preparation of financial
statement — Profit and loss account and balance sheet — Awkward items in the trial balance —
Depreciation — Profit and loss reserve — Stock -- Adjustment in the accrual concept -- Using
the trial balance - Preparation of income statement-balance sheet

MODULE Il (20 Hours)
UNIT 1 (12 Hours)

Group accounts and insurance company accounts: Introduction — Consolidated financial
statements -- Subsidiary companies — Consolidated balance sheet -- Goodwill on
consolidation — Minority interest in associated companies —Minority interest associated
companies.

UNIT 2 (8 Hours)
Insurance companies -- Introduction — Estimation of liabilities and timing of profit — profit
and loss account — Technical accounts -Non- technical accounts — Balance sheet —Assets —
Liabilities — Shareholders fund.

MODULE IV (24 Hours)
UNIT 1 (8 Hours)
Interpretations of accounts: Introduction —Measuring risk associated with loan capital —
Income cover and Income priority percentages — Asset cover and Asset priority percentages —
Asset gearing — Income gearing -- Ratios involving share information - Earnings per share -
basic and diluted Price earnings ratio-uses -- Dividend yield — Dividend cover -- EBITDA-
net asset value per share — Variations.

UNIT 2 (8 Hours)
Other accounting ratios — Introduction -- Profitability ratios — Return on capital employed —
Profit margin -- Asset utilization ratio -- Liquidity ratios — Current ratio- Quick ratio --
Efficiency ratios — Stock turnover period — Debtor’s turnover period — Creditors turnover
period.

UNIT 2 (8 Hours)
Weighted Average Cost Of Capital - Introduction — The importance of the discount rate --
Defining the weighted average cost of capital -- Modigliani and miller- - Their view --
CAPM - Cost of equity — CAPM and risk — Systematic risk — Beta as a measure of
systematic risk — Measuring beta — Market derived real discount rate -- Cost of debt -

Marginal or average cost- determinants — Calculation of WACC.
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Recommended References

1. Scott, W. R. (2003). Financial accounting theory.

2. Beaver, W. H. (1998). Financial reporting: an accounting revolution (Vol. 1). Upper
Saddle River, NJ: Prentice Hall.

3. Sloman, J., Garratt, D., Guest, J., & Jones, E. (2016). Economics for business. Pearson
Education.

4. Brigham, E. F., & Houston, J. F. (2012). Fundamentals of financial management.
Cengage Learning.

5. Davidson, A -How to understand the financial pages. 2nd ed. Kogan Page, 2008.

6. Bushman, R. M., & Smith, A. J. (2001). Financial accounting information and corporate

governance.

Course Outcomes

CO. No Upon completion of this course, the students will be able to: Knowledge Level

1 Describe accounts of different types and the principle features of K2
accounts of a company

2 Construct main accounts of an institution. K6

3 Interpret the accounts of a company or a group of companies and K5
discuss the limitations of such interpretation.

4 Understand main accounts of insurance company and holding K2
company

K1-Remembering K2-Understanding K3-Applying K4-Analysing K5-Evaluating K6-Creating

Learning Pedagogy

Interactive lecturing supported with ICT tools, Group assignments, Group discussions and
Presentations

Assessment Tools

Assignment, Seminar, Test papers and End semester examination
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Semester Code Subject Total Hrs:90 Credits
ELECTIVE I: .
11 PGZO5A831 BUSINESS MANAGEMENT Hrs. / Week: 5 3

| Course Obijectives

e Familiarize students with the impact of internal and external environment on
organizations operations and strategies

e Enable students to identify the business problems and apply an appropriate analytical tool
to evaluate the constantly changing business environment

e Develop strategic thinking, leadership skills, working in teams and decision-making
abilities of students

Syllabus |
MODULE I (30 Hours)
UNIT 1 (15 Hours)

External Business Environment: Nature and Types of competitive environments — Impact and
influence of external environment on organizations — Corporate social responsibility —
Organizational development — Organizational culture.

UNIT 2 (15 Hours)
Organizational Behaviour: Features of organizational behavior — Changing nature of work —
Organization and management — Impact of globalization on organizations — Impact and influence

of internal environment on the organization’s strategy

MODULE II (30 Hours)
UNIT 1 (15 Hours)
Strategic Management: Concepts in strategic management — Different levels of strategies in
organization - Organizational goals, objectives and policies — Organization structure — Value
chain analysis.

UNIT 2 (15 Hours)
Impact of internal and external environment on organizations: PESTEL analysis - SWOT
analysis - Porter’s five force model - Porter’s diamond - Stakeholder mapping —Qualitative and

quantitative tools of competitor’s analysis — Balanced Scorecard.
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MODULE Il (20 Hours)
UNIT 1 (12 Hours)
Managing Change: Nature of organizational change — Reasons for resistance to change — Human
and social factors of change — Tools and methods for implementation of change — Risk
associated with managing change

UNIT 2 (8 Hours)
Leadership: Importance in organizations — Styles and forms of leadership — Values and behavior

of leaders- exercising leadership power — Effective leadership variables

MODULE IV (10 Hours)
UNIT 1

Team work: understanding teams — Process of teamwork — Type of teams - Team composition
and behavior - Types of member team roles — Frameworks and models - Team decision--making
processes and methods - Nature of group dynamics — Project management: tools and techniques -
- Nature and causes of conflicts — Management of conflict — Importance of building effective

teams.

Recommended References

1. Parikh, M., & Gupta, R. (2010). Organizational Behaviour Tata McGraw Hill. Education
Private Limited: New Delhi

2. Aswathappa, K., & Reddy, G. S. (2009). Organizational behaviour (Vol. 20). Himalaya
Publishing House.

3. Sherlekar, S. A., &Sherlekar, V. S. (2007). Himalaya Publishing House. Modern Business
Organisation and Management: Systems-based Contingency Approach to the Organisation
and Management of Business.

4. Robbins, S. P. (2001). Organizational Behaviour: Concepts, Controversies and Applications
Australia and New Zealand. Prentice Hall.

5. Kotter, J. P. (2012). Leading change. Harvard business press.

6. Chance, P.L., & Chance, E.W. (2002). Introduction to educational leadership and

organizational behavior: Theory into practice. Larchmont, NY: Eye on Education.
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7. Larcker, D., &Tayan, B. (2015). Corporate governance matters: A closer look at
organizational choices and their consequences. Pearson Education

8. Rothwell, W. J., Stavros, J. M., Sullivan, R. L., & Sullivan, A. (Eds.). (2009). practicing
organization development: A guide for leading change (Vol. 34). John Wiley & Sons.

Course Outcomes

CO. No | Upon completion of this course, the students will be able to: Knowledge Level

Analyze key drivers of the internal and external business
1 environment and evaluate the impact of internal and external K4
environment on the organization and its strategy

Apply strategic tools and framework to assess competitiveness

and develop strategies K3

Explain the nature of organizational change and apply tools and

methods for successful implementation of change K3

Compare between the main approaches to leadership, styles

4 and forms of leadership K2

Demonstrate the ability to lead and participate effectively in

> group settings

K2

K1-Remembering K2-Understanding K3-Applying K4-Analysing K5-Evaluating K6-Creating

| Learning Pedagogy |

Lectures, Debate, Group assignments and Case study

| Assessment Tools

Assignment, Seminar, Test papers, Class participation and End semester examination
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SEMESTER IV
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Semester Code Subiject Total Hrs:90 Credits
v PG20AS416 CONTINGENCIES - 11 Hrs. / Week: 5 4

| Course Obijectives

e Provide students essential knowledge on areas such as reserving and profit testing of

different life insurance products.

| Syllabus
MODULE I (20 Hours)
UNIT 1 (7 Hours)

Gross premium reserves: Why hold reserves - Prospective reserves - Calculating gross
premium reserves - Calculating prospective reserves that satisfy probabilities - Gross

premium prospective reserves for conventional with-profits policies - Reserve conventions

UNIT 2 (6 Hours)
Retrospective reserves - Retrospective accumulations - Gross premium retrospective reserve
UNIT 3 (5 Hours)

Equality of prospective and retrospective reserves - Conditions for equality - Demonstrating
the equality of prospective and retrospective reserves - Recursive relationship between
reserves for annual premium contracts

UNIT 4 (2 Hours)
Net premium reserves for conventional without profit contracts - Difference from gross

premium reserve - A special result for the net premium reserve for some endowment and

whole life assurance contracts.

MODULE II (15 Hours)

UNIT 1 (5 Hours)
Mortality profit: Mortality profit on single policy - Death strain at risk (DSAR) - Expected

death strain (EDS) - Actual death strain (ADS) - Mortality profit - Mortality profit on a
portfolio of policies

UNIT 2 (5 Hours)
Allowing for death benefits payable immediately - Allowing for survival benefits - Annuities

- Allowing for different premium or annuity payment frequencies.
UNIT 3 (5 Hours)

Unit-linked and accumulating with-profits contracts: Unit-linked contracts - Unit funds and

non-unit funds - Accumulating with-profits contracts - Definition - Unitised (accumulating)
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with-profits contracts - Charges and benefits under UWP - Comparison between UWP and
the simple AWP designs.

MODULE 111 (25 Hours)

UNIT 1 (9 Hours)
Competing risks: Health insurance contract - Multiple state models - Notation - Valuing

continuous cash flows using multiple state models - Designing the multiple state model

UNIT 2 (6 Hours)
Multiple decrement models - A simple example - Multiple decrement probabilities - Deriving

probabilities from transition intensities

UNIT 3 (7 Hours)
Multiple decrement tables - Associated single decrement tables - Relationships between

single and multiple decrement tables - Constructing a multiple decrement table - Obtaining
dependent probabilities - Integral formulae for multiple decrement probabilities

UNIT 4 (3 Hours)
Using multiple decrement tables to evaluate expected present values of cash flows

MODULE IV (30 Hours)

UNIT 1 (8 Hours)
Profit testing: Evaluating expected cash flows for various contract types - Example 1:

Conventional whole life assurance - Example 2: Conventional endowment assurance -
Example 3: Unit-linked endowment assurance - Example 4: Single premium unitized with-
profits contract

UNIT 2 (7 Hours)
Profit test for annual premium contracts - Summary measures of profit - Profit testing using

the present value random variable - Pricing using profit test - Profit criterion.

UNIT 3 (10 Hours)
Reserving aspects of profit testing: Pricing and reserving bases - Calculating reserves for Unit

-linked contracts - Reserves revisited - Calculating reserves for unit-linked contracts
UNIT 4 (5 Hour)
Calculating reserves for conventional contracts using the profit test - Effect of pricing and

reserving bases on a profit test - Setting out the calculations.
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Recommended References

1. Bowers, N. L.; Gerber, H. U.; Hickman, J. C - Actuarial mathematics: 2nd ed. et al.
Society of Actuaries,

2. Dickson, D.C.M.; Hardy, M.R.; Waters, H.R.- Actuarial mathematics for life contingent
risks: 2nd ed. Cambridge University Press,( 2013)

3. Haberman, S.; Pitacco, E. Chapman & Hall, (1999). - Actuarial models for disability
insurance.

4. Benjamin, B.; Pollard, J. H. Institute and Faculty of Actuaries, (1993.)-The analysis of

mortality and other actuarial statistics. 3rd ed.

Promislow, D. John Wiley, (2015).-Fundamentals of actuarial mathematics. 3rd ed.

Scott, W. F. Heriot - Life assurance mathematics. -Watt University, (1999).

Neill, A. Heinemann, (1977)-Life contingencies. .

© N o O

Gerber, H. U. Springer -Life insurance mathematics. 3rd ed.; Swiss Association of
Actuaries, (1997).
9. Booth, P. M.; Chadburn, R. G.; Haberman, S. et al. Chapman & Hall, (2005). - Modern

actuarial theory and practice. 2nd ed.
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| Course Outcomes |

Knowledge

CO. No Upon completion of this course, the students will be able to: Level

Describe and calculate reserves under assurance and annuity contracts

1 using prospective and retrospective method of valuation. K3

Define and calculate death strain at risk, expected death strain, actual death

2 strain and mortality profit, for a single policy or a portfolio of policies. K3

Describe the construction and use of multiple decrement tables. Define a
3 multiple decrement model as a special case of a multiple state Markov K6

model.

Describe the operation of conventional, unit-linked and accumulating with-

profits contracts.

Profit test of whole life, endowment and term assurances, annuities, unit-
5 linked contracts, and conventional/unitized with-profits contracts. Show K4

how a profit test can be used to price a product.

Project expected future cash flows for the above listed contracts, and hence

6 to show it can be used to calculate gross premium reserves. K3

Show how, for unit-linked contracts, non-unit reserves can be established to

7 .. . . ) K2
eliminate (‘zeroise’) future negative cash flows, using a profit test model.

K1-Remembering K2-Understanding K3-Applying K4-Analysing K5-Evaluating K6-Creating

| Learning Pedagogy |

Lecturing supplemented with technology-enabled learning, Group assignments

| Assessment Tools

Assignment, Seminar, Test papers and End semester examination
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Semester Code Subiject Total Hrs:90 Credits
v PG20AS417 RISK MODELING - 11 Hrs. / Week :5 4

| Course Objectives |

o Application of Actuarial risk modelling techniques to predict future financial events that
are of particular relevance to actuarial work.

e Demonstrate a capacity to work independently with risk modeling techniques toactuarial

problems.
| Syllabus
MODULE I (30 Hours)
UNIT 1 (10 Hours)

Time series: Introduction — Properties of a uni-variate time series — Auto Covariance function
— Auto Correlation function — correlograms - Partial Auto Covariance function — Partial Auto
Correlation function. Stationary random series

UNIT 2 (20 Hours)
Main linear model of time series: introduction- Backwards shift operator ‘B’ and Difference
operator ‘A’ — Examples. Main linear models of time series - the first order autoregressive
model AR (1) — the autoregressive model AR (P) — the first — order moving average. Model
MA (1) the moving average MA (q) the autoregressive moving average process ARMA (p, q)

- Modeling non stationary processes: the ARIMA model — Examples — Basics of Markov

Property
MODULE 11 (17 Hours)
UNIT 1 (10 Hours)

Ruin Theory: Introduction - Basis concepts and notation - The surplus process — Equations.
The probability of ruin in discrete and continues time —The Poisson and compound Poisson
Processes

UNIT 2 (7 Hours)
Probability of ruin in the short term - premium security loadings. Reinsurance and ruin —

Introduction — Proportional reinsurance — Excess of loss reinsurance — Examples.
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MODULE Il (25 Hours)
UNIT 1 (5 Hours)
Run — off triangles: Introduction — The origins of run-off triangles — Types of reserves —
Presentations of claims data — Estimating future claims —Other ways of recording data.
Projections using development factors: Run-off Patterns — The statistical model for run-off
triangles

UNIT 2 (10 Hours)
The chain ladder method — model checking — other methods of deriving development factors
- Assumptions underlying the method. Adjusting for inflation: The inflation adjusted chain
ladder method — Dealing with Past and Future Inflation -Assumptions underlying the method
UNIT 3 (10 Hours)
The average cost per claim method - Description and Application of the method —
Assumptions underlying the method Loss ratios - The Bornhuetter-Ferguson method: concept
of Bornhuetter-Ferguson method — Description of the method — Application of the method —

Assumptions underlying the method — Grossing up factors versus development factors.

MODULE IV (18 Hours)
UNIT 1 (8 Hours)
Machine Learning - An overview of machine learning — Concepts in machine learning — The
loss function — Model evaluation — Examples. Generalization error and model validation —
Train validation test — Validation and over-fitting — Regularization —

UNIT 2 (10 Hours)
Branches of machine learning — Supervised Learning - Unsupervised Learning — Semi -
Supervised Learning - Reinforcement Learning. Stages of analysis in machine learning —
Collecting data — Types of data - Exploring and Preparing Data — Splitting the table into the

training and validation sets.

| Recommended References |

1 Denuit, M., Maréchal, X., Pitrebois, S., & Walhin, J. F. (2007). Actuarial modelling of
claim counts: Risk classification, credibility and bonus-malus systems. John Wiley &
Sons.

2 Edward W Frees -Regression Modeling with Actuarial and Financial Applications

(International Series on Actuarial Science)
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3 Blacker & Yang Actuaries in Micro insurance: Managing Risk for the Underserved
ACTEX

4. Miller & Lawton | Stone House-An introduction to statistical modeling — Dobson,
Annette J- Chapman & Hall, 1983 viii, 125 pages — ISBN : 0 412 24860 3

5 Hossack,lan B; Pollard, John H; Zehnwirth, Benjamin -Introductory statistics with
applications in general insurance- — 2" ed. — Cambridge University Press , 1999.

6. Klugman, Stuart A; Panjer, Harry H; Willmot, Gordon E; Venter, Gary G.- John Wiley &

Sons -Loss models: from data to decisions. 1998

| Course Outcomes |

CO. No Upon completion of this course, the students will be able to: Knowledge Level
1 Analyze basic concepts of time series models. K4
2 Develop deterministic forecast from time series data using K6
actuarial risk modelling techniques
3 Explain concepts of ruin theory for a risk model and to evaluate K4
probability of ruin for an insurance company.
4 Estimate the ultimate cost of claims in general insurance by K3
application of Run —off triangles.
5 Explain and apply elementary principles of Machine learning. K3
K1-Remembering K2-Understanding K3-Applying K4-Analysing K5-Evaluating K6-Creating

| Learning Pedagogy |

Lecturing using ICT tool, Group assignments

| Assessment Tools

Assignment, Seminar, Test papers and End semester examination
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Semester Code Subject Total Hrs:90 Credits

v PG20AS418 ACTUARIAL COMPUTING - 11 Hrs. / Week: 5 3

| Course Obijectives |

e Provide students with technical knowledge in areas such as pricing, reserving and profit

testing of different life insurance products using Microsoft Excel.

| Syllabus |
MODULE I (22 Hours)
UNIT 1 (6 Hours)

The Life Table: constructing a life table - Calculating the values of life table functions -
Constructing select and ultimate life table.

UNIT 2 (8 Hours)

Life Assurance Contracts and Life Annuity Contracts: Estimating expected present value of
outgo and income and under various life insurance contracts - Whole life - Endowment -
Term - Pure endowment

UNIT 3 (8 Hours)

Evaluation of Assurances and Annuities: Evaluating assurance and annuity benefits -

Expected present value of annuity payable ‘m’ times

MODULE II (22 Hours)

UNIT 1 (8 Hours)

Gross Premiums and Reserves: Calculating required life table functions, Probabilities and
commutation functions - Calculating gross premium using equation of value

UNIT 2 (8 Hours)

Calculating Gross Premium Reserve - Prospective reserve - Retrospective reserve - Net
premium reserves for conventional without profit contracts.

UNIT 3 (6 Hours)
Mortality Profit: Expected present value of single life assurances and annuities - Calculating

mortality profit using EDS and ADS
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MODULE I11 (23 Hours)
UNIT 1 (12 Hours)

Competing risk: Multiple decrement probabilities - Constructing multiple decrement tables -
Evaluate expected present value of cash flows.
UNIT 2 (11 Hours)

Unit linked and accumulating with profit contracts: Accumulating with profits contract

MODULE IV (23 Hours)
UNIT 1 (12 Hours)
Profit Testing: Calculating expected cash flows for various contract types - Profit test for
annual premium contracts - Pricing using profit test.

UNIT 2 (11 Hours)
Reserving aspects of profit testing: Pricing and reserving - Calculating reserves for unit-

Linked contracts - Calculating reserves for conventional contracts using profit test.

Recommended References

1.  Walkenbach, J. (2007). MICROSOFT EXCEL 2007 BIBLE (With CD). John Wiley &
Sons.
2. Shailaja R Deshmukh.-Actuarial Statistics - An Introduction using R. 3rd ed.

| Course Outcomes |

CO. No Upon completion of this course, The students will be able Knowledge Level
to:

. Handle real data sets as an application of ideas in the subject K3
contingency using Microsoft Excel.

K1-Remembering K2-Understanding K3-Applying K4-Analysing K5-Evaluating K6-Creating

| Learning Pedagogy |
Lecture, Group assignments, Lab

Assessment Tools

Assignment, Seminar, Test papers and End semester examination
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Semester Code Subject Total Hrs:90 Credits
ELECTIVE II )
v PG20AS419 FINANCIAL ENGINEERING Hrs. / Week : 5 3

| Course Obijectives |

¢ Provide grounding in the principles of modelling applied to actuarial works

e Analyze and reduce the risks in investments

| Syllabus
MODULE I (21 Hours)
UNIT 1 (10 Hours)

The efficient market hypothesis: The three forms of market hypothesis-active v/s passive
investment management -- The evidence for or against each form of the efficient market
hypothesis -- Informational efficiency -- VVolatility test.

UNIT 2 (10 Hours)
Utility theory: The expected utility theorem -- Utility functions -- State dependent utility
functions -- Construction of utility functions -- Maximum premium -- Minimum premium --

Limitations of utility theory

MODULE I1 (22 Hours)

UNIT 1 (10 Hours)
Stochastic dominance of behavioural finance: stochastic dominance -- Behavioural finance --
Prospect theory critique of expected utility theory -- Heuristics behavioural biases -- A
behavioural approach to the equity premium puzzle.

UNIT 2 (12 Hours)
Measures of investment risk: Variance of return-semi variance of return-shortfall
probabilities -- Value at risk-tail value risk and expected short fall -- Relationship between
risk measures and utility functions -- Risk and insurance companies-pooling resources --

Policyholder behaviour
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MODULE Il (24 Hours)
UNIT 1 (10 Hours)
Stochastic models of investment returns: Simple models -- Fixed rate model -- Varying rate
model -- Moments-the log normal distribution.

UNIT 2 (14 Hours)
Portfolio theory: Assumption underlying mean variance portfolio theory — Definitions --
Derivation of efficient frontier-derivation of efficient frontier — The case of N securities --

Benefits of diversification

MODULE IV (23 Hours)
UNIT 1 (13 Hours)
Models of asset returns: definition-Macroeconomics factor models-Fundamental factor
model-statistical factor models-construction of models-the single index models-Data
requirements.

UNIT 1 (10 Hours)
Asset pricing models: assumptions-consequences of the extra assumptions-The separation
theorem-the capital market line-the security market line-derivation of security market line-
limitations of CAPM-extensions of basic CAPM-uses-estimating parameters for asset piecing

model

Recommended References

1. Baxter, M., Rennie, A., &Rennie, A. J. (1996). Financial calculus: an introduction to
derivative pricing. Cambridge university press.

2. Cairns, A.J. (2018). Interest rate models: an introduction. Princeton University Press.

3. Joshi, M. S., & Paterson, J. M. (2013). Introduction to mathematical portfolio theory.
Cambridge University Press.

4. Davis, M., & Etheridge, A. (2006). Louis Bachelier’s theory of speculation. URL:
https://f-origin. Hypotheses.
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| Course Outcomes |

CO. No Upon completion of this course, the students will be able to: Knowledge
Level

Describe and interpret the theories on the behavior of financial
1 markets. K2

Describe advantages and disadvantages of different measures of
2 investment risk. K2

Apply stochastic interest rate models to the calculation of

probability of cash flows to a given amount at a specific future time. K5

4 Evaluate the liability using different methods. K5

K1-Remembering K2-Understanding K3-Applying K4-Analysing K5-Evaluating K6-Creating

Learning Pedagogy

Interactive lecturing sessions, Use of ICT tools, Group assignments, Group discussions and
Presentations

Assessment Tools

Assignments, Seminar, Test papers and End semester examination
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Semester Code Subject Total Hrs:90 | Credits
ELECTIVE III- _
IV | PGDASA20 | SURANCE AND RETIREMENT BENEFITs  |'S/Week:5 13

| Course Objectives

Equip students with the understanding of principles of insurance and superannuation

Introduce different employee and retirement benefit schemes.

Provide an understanding of the tax aspects of group and retirement benefit schemes

Familiarize students with the International accounting standards and the use of Accounting
standards AS-15 in actuarial valuation

|SyHabus

MODULE I (25 Hours)
UNIT 1

Concept of Insurance and its origin: History — Principles and concept in insurance --
Liberalization of Indian insurance -- Underwriting in insurance —Types of insurance products:
Life, General and Health -- Micro insurance -- Social security schemes: Objective -- Schemes in
India -- Changes in the field of insurance industry - Challenges facing insurance Industry-lssues

in insurance industry -- IRDA — Regulations.

MODULE Il (15 Hours)
UNIT 1

Superannuation Schemes: Objectives -- Development of pension scheme as retirement benefit-
Defined benefit and defined contribution -- Optional pensions -- Commutation of pension --
Pension in other contingencies -- Methods of costing pension -- Costing of past service pension -

- Definite, Indefinite and Controlled funding -- National pension scheme.
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MODULE Il (35 Hours)
UNIT 1 (20 Hours)
Group Insurance: Objective and Development of scheme -- Comparison between individual and
group insurance -- Conditions of eligibility -- Eligible groups - Contributory and Non-
contributory schemes -- Group selection -- Rate making in group insurance -- Group insurance in
lieu of EDLI — Group creditor insurance -- Weaker section schemes and rural schemes -- Group
saving linked insurance scheme

UNIT 2 (15 Hours)
Provident fund, employee’s family pension and deposit linked insurance scheme --Gratuity
scheme: Payment of gratuity act 1972-- Objective of gratuity scheme -- Ways of meeting gratuity
liability -- Group gratuity scheme.

MODULE IV (15 Hours)
UNIT 1
Accounting standards — Indian AS -15, US GAAP and International Accounting Standards —

Actuarial valuation of retirement benefits -- Taxation aspects

Recommended References

1. Rosenbloom, J. S., & Hallman, G. V. (1991). Employee benefits planning. Prentice Hall.

2. Baranoff, E. Z., &Baranoff, E. Z. (2004). Risk management and insurance (pp. 48-52).
Danvers: Wiley.

3. Baker, T., & Simon, J. (Eds.). (2010). Embracing risk: The changing culture of insurance and
responsibility. University of Chicago Press.

4. Jones, H. E., & Long, D. L. (2005). Principles of Insurance: Life, Health, and Annuities.
LOMA.

5. Dreze, J., Hills, J., &Sen, A. (1991). Social security in developing countries. E. Ahmad (Ed.).

Oxford: Clarendon.
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| Course Outcomes |

CO. No Upon completion of this course, the students will be able to: Knowledge Level
1 Demonstrate knowledge of life, property and health insurance K2
contracts and provisions
2 Compare between individual and group insurance and describe the K2
conditions for eligibility under group insurance
3 Demonstrate knowledge of superannuation schemes: pension, K2
provident fund and gratuity
4 Compare and contrast between different methods of pension K4
costing
5 Explai_n the feat_ures of accounting standards and its application in K3
actuarial valuation
6 Explain the tax treatment of group and retirement benefit K2
schemes
K1-Remembering K2-Understanding K3-Applying K4-Analysing K5-Evaluating K6-Creating

| Learning Pedagogy |

Lectures using ICT tools, Debates, Discussions on topics in news covered in the syllabus and

Group assignments

| Assessment Tools

Test papers, Class participation, Seminar, Assignments and End semester examinations
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