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101 Actuarial Probability and Statistics 

102 Actuarial Mathematics 

301 Actuarial Applied Statistical Methods 

302 Business Economics with Actuarial Applications 

303 Business Accounting and Finance with Actuarial Applications 

401 Regulation and Financial reporting with Actuarial Applications 

PAPER 
CODE: 
ACT-
101 

ACTUARIAL PROBABILITY AND STATISTICS CREDITS:4
(3-1-0) 

Course 
Categor
y: DSC 

 Total 
Hours:56 

Pre-requisite (If any):  Mathematics in Class XII 

 

Course Objectives: The course aims to make candidates understand basic probability concepts, 
combinatorics, and discrete mathematics, key concepts concerning discrete and continuous univariate 
random variables and their applications, key concepts concerning multivariate discrete random 
variables, the distribution of order statistics, and linear combinations of independent random variables, 
along with associated applications and application to insurance and risk management 

 

 

Course Outcomes: At the end of the course, the student will be able to: 

a) Calculate probabilities using addition and multiplication rules. 
b) Define independence and calculate probabilities of independent events. 
c) Calculate probabilities of mutually exclusive events. 
d) Define and calculate conditional probabilities. 
e) Calculate probabilities using combinatorics, such as combinations and permutations. 
f) State Bayes Theorem and the law of total probability and use them to calculate 

conditional probabilities. 
g) Explain and apply the concepts of random variables, probability, probability density 

functions, and cumulative distribution functions. - Discrete distributions and 
Continuous distributions 

h) Explain concepts of Univariate Distributions and Multi Variate Distributions 
i) Apply the concepts of deductibles, coinsurance, benefit limits, and inflation to convert 

a given loss amount from a policyholder into the corresponding payment amount for 
an insurance company. 

 

Unit Description Hours 

I General Probability 

 Basic Probability Concepts, Conditional Probability and Independence, 

 Bayes Theorem, Counting Techniques and Combinatorial Probability 

 

16 

II Univariate Probability Distributions  

 Random Variables, Moments, Percentiles, Mode, Skewness, and 
Kurtosis. 

 Discrete distributions - Uniform, Bernoulli and Binomial, 
Hypergeometric, Geometric, Negative Binomial, Poisson. 

22 
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 Continuous Distributions - Uniform, Exponential, Gamma, Normal, 
Lognormal, Beta, Shifting & Scaling, Pareto, Weibull. 

 

III Multivariate Probability Distributions 

 Joint Distributions and Marginal Distributions, Conditional Distributions, 
Independent Random Variables, Covariance and Correlation Coefficient,  

 Multivariate Distributions Multinomial, Summation and Average 
Random Variables, Order Statistics 

 

10 

IV Insurance and Risk Management 

 Deductible, Policy limit, Coinsurance and Inflation  

8 

   

Reference 
Text/Mate
rials:  

Topics  
covered 

Prescribed 
chapter/ 
Sections 

A First 
Course 
in 
Probabil
ity 
(Tenth 
Edition), 
2019, 
by Ross, 
S.M., 
Pearson
, ISBN: 
978- 
013475
3119 

All Chapter 1 
Chapter 2 
Chapter 3 
Chapter 4 
(exclude 
4.8.4) 
Chapter 5 
(exclude 
5.6.2, 5.6.3, 
5.6.5, 5.7) 
Chapter 6 
6.1, 6.2, 
6.3.3, 6.3.4, 
6.4, 6.6 
Chapter 7 
Discrete Only 
(exclude 
7.2.1, 7.2.2, 
7.3, 7.6, 7.7, 
7.8, 7.9) 
Chapter 8 
8.1, 8.3 

Suggested/Additional Readings: 

1. Mathematical Statistics with Applications (Seventh Edition), 2008, by Wackerly, D., 
Mendenhall III, W., Scheaffer, R., Thomson Brooks/Cole ISBN: 978-0495110811 

2. Probability for Risk Management, (Third Edition), 2021, by Hassett, M., Stewart, D., 
Milovanovic, J., ACTEX, ISBN: 978-1-64756-322-6  

3. Probability and Statistical Inference (Tenth Edition), 2020, by Hogg, R.V., Tanis, E.A., and 
Zimmerman, D.L., Prentice Hall, ISBN: 978-0135189399 

4. Probability and Statistics with Applications: A Problem-Solving Text, (Second Edition) 2015, 
by Asimow, L. and Maxwell, M., ACTEX, ISBN: 978-1-62542-472-3 

5. Probability and Statistical Inference (Tenth Edition), 2020, by Hogg, R.V., Tanis, E.A., and 
Zimmerman, D.L., Prentice Hall, ISBN: 978-0135189399 

6. Probability (Second Edition), 2018, by Leemis, L.M., Lightning Source, ISBN: 978-0-
9829174-7-3. 
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PAPER 
CODE: ACT 
102 

ACTUARIAL MATHEMATICS CREDITS: 
4(3-1-0) 

   

Course 
Category: 
DSC 

 Total 
Hours: 56 

Pre-requisite:  Mathematics in Class XII 

Course Objectives:  The aim of the Actuarial Mathematics subject is to provide a grounding in 
financial mathematics and its simple applications 

 

Course Outcomes: At the end of the course, the student will be able to: 

 Understand and be able to perform calculations relating to present value, current value, 
and accumulated value. 

 Calculate present value, current value, and accumulated value for sequences of non-
contingent payments. 

 understand key concepts concerning loans and how to perform related calculations. 
 understand key concepts concerning bonds, and how to perform related calculations 
 understand key concepts concerning yield curves, rates of return, measures of duration 

and convexity, cash flow matching and immunization, and how to perform related 
calculations. 

 

Unit Description Hours 

I Time Value of Money  
a. Define and recognize the definitions of the following terms: 
interest rate (rate of interest), simple interest, compound interest, 
accumulation function, future value, current value, present value, net 
present value, discount factor, discount rate (rate of discount), convertible 
m-thly, nominal rate, effective rate, inflation and real rate of interest, 
force of interest, equation of value. 
b. Given any three of interest rate, period of time, present value, and 
future value, calculate the remaining item using simple or compound 
interest. Solve time value of money equations involving variable force of 
interest. 
c. Given any one of the effective interest rate, the nominal interest 
rate convertible m-thly, the effective discount rate, the nominal discount 
rate convertible m-thly, or the force of interest, calculate any of the other 
items. 
d. Write the equation of value given a set of cash flows and an 
interest rate. 

5 

II Annuities/cash flows with non-contingent payments  
a. Define and recognize the definitions of the following terms: 
annuity-immediate, annuity due, perpetuity, payable m-thly or payable 

13 
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continuously, level payment annuity, arithmetic increasing/decreasing 
annuity, geometric increasing/decreasing annuity, term of annuity. 
b. For each of the following types of annuity/cash flows, given 
sufficient information of immediate or due, present value, future value, 
current value, interest rate, payment amount, and term of annuity, 
calculate any remaining item. 
o Level annuity, finite term. 
o Level perpetuity. 
o Non-level annuities/cash flows. 

 Arithmetic progression, finite term and perpetuity. 
 Geometric progression, finite term and perpetuity. 
 Other non-level annuities/cash flows. 

 

III Loans  
a. Define and recognize the definitions of the following terms: 
principal, interest, term of loan, outstanding balance, final payment (drop 
payment, balloon payment), amortization. 
b. Calculate: 
• The missing item, given any four of: term of loan, interest rate, payment 
amount, payment period, principal. 
• The outstanding balance at any point in time. 
• The amount of interest and principal repayment in a given payment. 
• Similar calculations to the above when refinancing is involved. 

11 

IV Bonds 
a. Define and recognize the definitions of the following terms: price, 
book value, market value, amortization of premium, accumulation of 
discount, redemption value, par value/face value, yield rate, coupon, 
coupon rate, term of bond, callable/non-callable, call price, call premium, 
accumulated value with reinvestment of coupons. 
b. Given sufficient partial information about the items listed below, 
calculate any of the remaining items 
• Price, book value, market value, accumulated value with reinvestment of 
coupons, amortization of premium, accumulation of discount. (Note that 
valuation of bonds between coupon payment dates will not be covered). 
• Redemption value, face value. 
• Yield rate. 
• Coupon, coupon rate. 
• Term of bond, point in time that a bond has a given book value, 
amortization of premium, or accumulation of discount. 
c. Calculate the price of a callable bond to achieve a specified minimum 

yield. 

11 

V General Cash Flows, Portfolios, and Asset Liability Management  
a. Define and recognize the definitions of the following terms: yield 
rate/rate of return, current value, duration and convexity (Macaulay and 
modified), portfolio, spot rate, forward rate, yield curve, cash flow and 
duration matching, and immunization (including full immunization and 
Redington immunization). 
b. Calculate: 
• The duration and convexity of a set of cash flows. 
• Either Macaulay or modified duration given the other. 

16 
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• The approximate change in present value due to a change in interest 
rate, 
o Using 1st-order linear approximation based on modified duration. 
o Using 1st-order approximation based on Macaulay duration. 
• The present value of a set of cash flows, using a yield curve developed 
from forward and spot rates. 
c. Construct an investment portfolio to: 
• Protect the value of an asset-liability portfolio using either Redington or 
full immunization 
• Exactly match a set of liability cash flows. 

Reference Text/Materials:  Topics 
covered 

 

1. Broverman, S.A., Mathematics of Investment and Credit (Seventh Edition), 2017, 
ACTEX Publications, ISBN 978-1-63588-221-6 

 

Prescribed Chapter/Sections:  
Chapter 1 (excluding 1.2.1 and 1.8), Chapter 2 (excluding 2.3.1.2, 2.4.2, 2.4.3 and 2.4.5), Chapter 3 
(excluding 3.2.1, 3.2.2, 3.3, and 3.4), Chapter 4 (excluding 4.1.3), Chapter 5 (excluding 5.2, the 
investment year method portion of 5.3.1, and excluding all of 5.3.2, 5.3.3 and 5.3.4), Chapter 6 
(excluding 6.2 and 6.4), Chapter 7 (excluding 7.1.3, 7.1.6 and 7.3) 

Suggested/Additional Readings:  
1. Bowers, N. L.; Gerber, H. U.; Hickman, J, C. et al., In Actuarial mathematics, 
       2nd ed. Society of Actuaries, 1997. 753 pages. ISBN: 9780938959465. 
2.  Butcher, M. V., Mathematics of compound interest, Nesbitt, C. J. Ulrich's Books, 1971. 324 
pages. ISBN: 9780960300013. 
3.  Ingersoll, J. E. Rowman & Littlefield, 1987, Theory of financial decision making. 474 pages. 
ISBN: 9780847673599. 
4.  Kellison, S. G., The theory of interest. 3rd ed. Irwin, 2008. 463 pages. ISBN: 9780073382449.  
5.  Gerber, H. U., Life insurance mathematics, 3rd ed. Springer; Swiss Association  
      of Actuaries, 1997. 217 pages. ISBN: 9783540622420. 
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PAPER CODE: 
ACT 301 

ACTUARIAL APPLIED STATISTICAL METHODS CREDITS: 4 (4-
0-0) 

Course Category: DSE  Total Hours: 
56 

Pre-requisite (If any):  

 

Course Objectives: The course aims to: 

Provide a further grounding in mathematical and statistical techniques of particular relevance to 
financial work 

 

Course Outcomes: At the end of the course, the student will be able to: 

 Understand key concepts of statistical learning 

 Understand key concepts concerning generalized linear models 

 Understand key concepts concerning regression-based time series models 

 Understand key concepts concerning decision tree models 

 Understand key concepts concerning principal components and cluster analysis 

 

 

Unit Description Hours 

1 Basics of Statistical Learning:  
a. Define terms used to classify the types of modelling 
problems and methods, including supervised versus 
unsupervised learning and regression versus classification.  
b. Compare the common methods of assessing model 
accuracy.  
c. Understand how the bias-variance trade-off impacts the 
selection of statistical learning methods.  
d. Understand resampling methods used for model validation, 
including  

• Training set vs. test set approach  
• k-fold cross-validation  
• Leave-one-out cross-validation 

4 

2 Linear Models: 
a. Compare model assumptions for ordinary least squares and 
generalized linear models. 
b. Identify the members of the exponential family of 
distributions and corresponding link functions. 
c. Apply the business context of a problem to interpret 
parameters. 
d. Interpret diagnostic tests of model fit and assumption 
checking, using 
• Graphical methods 
• Quantitative methods 
e. Select an appropriate model, considering 

• Distributions and link functions 
• Variable transformations and interactions 

25 
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• t and F tests 
• AIC and BIC 
• Likelihood ratio test 
f. Calculate and interpret predicted values, and confidence and 

prediction intervals. 
g. Understand how approaches may differ compared to using 
an ordinary least squares model, including 
• Regularized regression (lasso, ridge regression) 
• K-nearest neighbours. 

3 Time Series Models:  
a. Define the concepts and components of stochastic time 
series processes, including random walks, stationarity, and 
autocorrelation. 
b. Describe specific time series models, including, exponential 
smoothing, autoregressive, and autoregressive conditionally 
heteroskedastic models. 
Calculate and interpret predicted values and confidence intervals.  

 

7 

4 Decision Trees: 

a. Describe the construction of decision trees, including 
• How they are optimally fit to training data 
• How they are pruned to mitigate overfitting 
b. Predict outcomes using: 
• Classification trees 
• Regression trees 
c. Describe bagging, boosting, and random forests and the 

hyperparameters used to control them. 
d. Compare decision trees to linear models including uses and 
relative strengths. 

12 

5 Unsupervised Learning Techniques: 

a. Define principal components, including how they are 
calculated. 
b. Interpret the results of a principal components analysis, 
considering loading factors and the proportion of variance 
explained. 
c. Describe and compare the algorithms for: 
• K-means clustering 
• Hierarchical clustering 
d. Explain methods for deciding the number of clusters. 

8 

Reference Text/Materials:  Topics  

Covered 

Regression Modeling with Actuarial and Financial 
Applications, Edward W. Frees, 2010, New York: Cambridge. 
ISBN: 978-0521135962.  
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Prescribed chapter/Sections: Chapter 1 – Background only, Chapter 2 – Sections 1-8, Chapter 3 – 
Sections 1-5, Chapter 5 – Sections 1-7, Chapter 6 – Sections 1-3, Chapter 7 – Sections 1-6, Chapter 8 – 
Sections 1-4, Chapter 9 – Sections 1-5, Chapter 11 – Sections 1-6, Chapter 12 – Sections 1-4, Chapter 13 – 
Sections 1-6 

Suggested/Additional Readings: 

1. Dobson, Annette J., An introduction to statistical modelling, - Chapman & Hall, 1983. 125 pages. 
ISBN: 0 412 24860 3. 
2. Hossack, Ian B, Pollard, John H, Zehnwirth, Benjamin, Introductory statistics with applications in 
general insurance, - 2nd ed. - Cambridge University Press, 1999 - 282 pages. ISBN: 0 521 65534 X. 
3. Daykin, Chris D; Pentikainen, Teivo; Pesonen, Martti, Practical risk theory for actuaries, Chapman & 
Hall, 1994. 545 pages. - ISBN: 0 412 42850 4. 
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PAPER CODE: ACT-302 BUSINESS ECONOMICS WITH ACTUARIAL 
APPLICATIONS 

CREDITS:4(3-1-
0) 

Course Category: DSE  Total Hours:56 

Pre-requisite (If any):  Nil 

 

Course Objectives: The course aims:   

 to introduce students to the core economic principles and how these can be used in 

a business environment to help decision-making and behaviour. 

 It provides the fundamental concepts of microeconomics that explain how economic 

agents make decisions and how these decisions interact. 

 

Course Outcomes: On successful completion of this subject, a student will be able to:  

1. show a systematic knowledge and critical awareness of economic theory in the areas of 
syllabus covered by the subject.  

2. apply a range of techniques to solve problems in the areas of syllabus covered by the 
subject.  

3. appreciate recent developments and methodologies in economics.  
4. understand the relevance of economic theory to the business environment and the links 

between economic theory and its application in business.  
5. apply basic microeconomic and macroeconomic theory to business problems. 

 

Unit Description Hours 

I Economic models and recent historical applications 

 Discuss the relevance of economics to the world 
of business. 

 Assess the main strands of economic thinking 

 Analyse the recent macroeconomic history 

 

6 

II Microeconomics – the behaviour of consumers, firms 
and markets 

 Discuss the workings of competitive markets 

 Discuss consumer demand and behaviour. 

 Discuss the importance of advertising for a firm. 

 Discuss the production function, costs of 
production, revenue and profit in order to 
understand a firm’s price and output decisions. 

 Discuss profit maximisation under perfect 
competition and monopoly 

 Discuss profit maximisation under imperfect 
competition. 

 Assess various pricing strategies that firms in the 
financial services sector can adopt 

 

25 

III Macroeconomics – relationships between governments, 
markets and firms, government policies and 
international trade 

 Discuss the reasons for government  
intervention in the market. 

25 
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 Discuss the relationship between the  
government and the individual firm. 

 Discuss globalisation and multinational business 

 Discuss the importance of international trade. 

 Discuss the macroeconomic environment of the 
business. 

 Discuss what is meant by the balance of  
payments and how exchange rates are 
determined. 

 Discuss the role of money and interest rates in  
the economy. 

 Discuss the role, structure and stability of the 
financial system. 

 Discuss what determines the level of business 
activity and how it affects unemployment and 
inflation. 

 Assess how macroeconomic policies impact on 
businesses. 

 Assess how supply-side policies impact on 
businesses 

   

Reference 
Text/Materials:  

Topics  
covered 

Prescribed 
chapter/ 
Sections 

Economics. 11th ed. 

Sloman, J. Pearson, 

2022. eISBN: 978-

1292187853 

All All 

 

Suggested/Additional Readings: 

Economics for business. 8th ed. Sloman, J.; Hinde, K; Garratt, D. Pearson, 2019. ISBN: 

9781292239279.        
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PAPER CODE: ACT-303 BUSINESS ACCOUNTING & FINANCE WITH 
ACTUARIAL APPLICATIONS  

CREDITS:4(3-
1-0) 

Course Category: DSE  Total 
Hours:56 

Pre-requisite (If any): Nil  

 

Course Objectives: The course aims to:   

 provide a basic understanding of corporate finance, including a knowledge of the instruments 
used by companies to raise finance and manage financial risk.  

 provide the ability to interpret the accounts and financial statements of companies and 
financial institutions. 

 

Course Outcomes: On successful completion of this subject, a student will be able to:  

1. understand how companies are governed and structured.  
2. suggest appropriate ways to finance a company.  
3. analyze published accounts.  
4. produce management information. 

 

Unit Description Hours 

I Corporate governance and organisation  

 Explain the purpose and process of  
regulating the financial reporting  
information of incorporated entities. 

 Describe the key principles of corporate 
governance and the regulation of  
companies. 

 Demonstrate an awareness of the key 
principles of finance. 

 Discuss the ethical responsibilities of the 
owners and managers of businesses. 

11 

II Corporate Financing 

 Describe the structure of a company and  
the different methods by which it may be 
financed.  

 Describe the basic principles of personal  
and corporate taxation 

 Demonstrate a knowledge and  
understanding of the characteristics of  
the principal forms of financial  
instrument issued or used by companies 
and the ways in which they may be issued. 

 Discuss the factors to be considered by a 
company when deciding on its capital 
structure and dividend policy. 

 Discuss how and why companies grow,  
how and why they may wish to divest and 
the different ways of company 
restructuring. 

14 
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 Outline the motives for mergers and 
acquisitions 

III Evaluating projects 

 Discuss how a company’s cost of capital 
interacts with the nature of the investment 
projects it undertakes 

8 

IV Constructing and interpreting company accounts 

 Describe the basic construction of accounts 
of different types and the role and principal 
features of the accounts of a company 

 Assess the accounts of a company or a  
group of companies, including the  
limitations of such assessment. 

 Calculate and explain accounting ratios that 
indicate: profitability, liquidity, efficiency 

 

23 

   

Reference Text/Materials:  Topics  
covered 

Prescribed 
chapter/ 
Sections 

 Principles of corporate 
finance: global edition. 
12th ed. Brealey, R. A.; 
Myers, S. C.; Allen, F. - 
McGraw-Hill, 2016. ISBN: 
978-125925331 

 

All   All 

 

Suggested/Additional Readings: 

 Interpreting company reports and accounts. 10th ed. Holmes, G.; Sugden, A.; Gee, P. - FT 
Prentice Hall, 2008. ISBN: 978-0273711414        
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PAPER CODE: ACT-401 REGULATION AND FINANCIAL REPORTING WITH 
ACTUARIAL APPLICATION 

CREDITS:4(3-
1-0) 

Course Category: DSE  Total 
Hours:56 

Pre-requisite (If any): Nil  

 

Course Objectives: The course aims to provide a firm grounding in the concepts of regulation and the 
need for financial reporting in the international finance environment. Candidates should understand 
the role of the insurance business as a supplier of a vital service and understand that insurers need to 
demonstrate that they are providing fair and reliable services in accordance with the statutes and 
regulations of each jurisdiction 

 

 

Course Outcomes: At the end of the course, the student will be able to: 

 Understand marketplace regulation 

 Understand marketplace function 

 Understand marketplace conduct and issues 

 Mainstream government and industry programs 

 Understand solvency components 

 Understand capital adequacy components of solvency regulation. 

 Understand ORSA and ERM in general. 

 Understand mainstream global solvency assessment 

 Understand key principles and concepts of IFRS 17 

 Understand the key components of IFRS 17 reporting 

 Describe the financial statement elements of IFRS 17 

 Reinsurance and Risk Transfer 

 Basics of Reinsurance Accounting 

 Reinsurance Reporting under IFRS 17 

 Explain the responsibilities of an actuary as defined by actuarial standards of practice, 
regulators, and insurance laws for financial reporting 

 

 

Unit Description Hours 

I Regulation of Insurance 

 The role of the Insurance Core Principles 
(Principles for insurance regulation) 

 The IAIS regulatory framework  

 The economic and legal considerations of 
regulation 

  The regulation in micro-insurance markets  

 Insurance regulation in major markets (such 
as EU, United States, Asia) 

 Rating agencies   

 Market discipline in insurance  

 Discrimination in insurance  

 Conditions of effective insurance 
supervision 

16 



Addendum – NEP 2020 
Actuarial Science – Minor for UG Courses – Applicable from 2023-24 

 
 

 Partnership between private and 
government in disaster, catastrophe, and 
health insurance 

 Consumer protection  

 Intermediaries  

 Business conduct  

 Information transparency and disclosure  

 Distribution risk 

 Islamic insurance instrument (Takaful 
operation) China’s insurance regulatory 
system  

 North American government / private 
insurance programs 

 

II Solvency  

 Definition of solvency  

 Purpose of solvency  

 Capital adequacy vs. solvency   

 Choices of accounting bases  

 Risk measures and capital requirements  

 Time horizon and ladders of intervention  

 Solvency supervision interaction based on 
total balance sheet approach  

 Going concern vs. runoff  

 Definition of ORSA and ERM  

 Value of ORSA and ERM for solvency 
assessment  

 and regulation  

 Main elements addressed in the ORSA 
system Systemically important insurers and 
IAIG  

 Solvency II framework  

 Risk-based capital (RBC) approach  

 Key features of different solvency regimes 

10 

III Financial Reporting 

 Key IFRS 17 definitions  

 GMM (or BBA) vs. PAA  

 Estimates of future cash flows  

 Discount rate  

 Risk adjustment  

 Liability for Remaining Coverage (LRC) and 
Liability for Incurred Claims (LIC))  

 Contractual Service Margin  

 Reinsurance held   

 Statement of profit and loss  

 Statement of financial position  

 Disclosure under IFRS 17 

22 

IV Reinsurance Accounting Principles 4 
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 Understand the impact of reinsurance and 
risk transfer  

 Understand the main cause of reinsurance 
failure and associated impact  

 Understand how different types of ceded 
reinsurance impact financial statements  

 Quantify the impact of reinsurance on 
financial statements (surplus, loss reserves, 
unearned premiums, leverage ratios, 
income statement) Understand the IFRS 17 
requirements for  

 recognition and measurements of 
reinsurance 

 contracts held  

V Professional Responsibilities of the Actuary in 
Financial Reporting 

 Describe the oversight role of the 
actuarial function as part of the lines of 
defense of effective risk management of 
an insurance company.  

 Describe the role of actuarial professional 
standards and their relationships with 
regulations.  

 Describe the principles upon which a 
profession is founded and how these 
principles influence an actuary’s 
behavior.  

 Describe common actuarial standards of 
practice applicable to general actuarial 
work and to financial reporting. 

 

4 

Reference Text/Materials:  Topics  
covered 

Prescribed 
chapter/ 
Sections 

Casualty Actuarial Society Online 
Text Reference Exam 6 – 
International, V01 2022_11_16 

All All 

 

Suggested/Additional Readings: 

 Klein, R., "Insurance Markets Regulation: Catastrophe Risk, Competition, and Systemic Risk," 
Springer, 2013.  

 Maysami, R. C. and Kwon, W. J., “An Analysis of Islamic Takaful Insurance,” Journal of 
Insurance Regulation, 1999, Volume 18, Issue 1.  

 McCullough, K. and Sirmans, E.T., “A Comparison of the Risk Management and Own Risk and 
Solvency Assessment Model Act and Insurer Ratings,” Journal of Insurance Regulation, 2017, 
Volume 36, No. 3.  

 National Association of Insurance Commissioners, Casualty Actuarial and Statistical Task 
Force, Price Optimization White Paper, November 2015, pp. 1-16.  

casact.org/sites/default/files/2021-05/6I_complete_textref.pdf
casact.org/sites/default/files/2021-05/6I_complete_textref.pdf
casact.org/sites/default/files/2021-05/6I_complete_textref.pdf
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 National Association of Insurance Commissioners, Solvency Modernization Initiative (E) Task 
Force, The U.S. National StateBased System of Insurance Financial Regulation and the 
Solvency Modernization Initiative, August 2013. Chapter 4 is on Market Regulation. 
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