Q1. You have been commissioned to develop a model to project the assets and liabilities of an insurer after one year. This has been requested following change in the regulatory capital requirement. Sufficient capital must now be held such that there is less than a 0.5% chance of liabilities exceeding assets after one year.
The company does not have any existing stochastic models, but estimates have been made in the planning process of “worst case” scenarios. 
Set out the steps you would take in the development of the model.
Ans: The key steps in a modelling process for the above model can be described as follows: 
1. Develop a well – defined set of objectives: Here our objective is that sufficient capital held now should have 0.5% chance of liabilities exceeding assets after one year. 
2. Plan and check the validation of the model 
3. Collect all the business transactions and keep a record of bad debts, loan of the company.
4. Evaluate past years’ balance sheet and equity statement of the company.
5. Presenting the model in the real-world system, carrying out sensitivity analysis. Checking varying scenarios for the model to reach the requirement at the later stage.
6. Ask for expertise on the model and get feedback on the validity of the conceptual model
7. As this is a stochastic model, will choose a statistically reliable random number generator that will perform adequately in the context of the complexity of the model.
8. Write computer program for the model.
9. Debug the program to make sure the models can be defined.
10. Test the reasonableness of the output from the model.
11. Review and carefully consider the appropriateness of the model.
12. Analyse if the company has really not exceeding the 0.5% chance of liabilities. 
13. Prepare the annual report of the company and ensure to carry the model for later years. 
Q2. An insurance company has a block of in-force business under which policyholders have been given options and investment – related guarantees. 
A stochastic model has been developed which projects option and guarantee costs. You have used the model to estimate, for the Company Board, the probability of the insurance company having insufficient assets to honour the pay-outs under the policies. A Board member has asked whether there are any factors which could cause this probability to be inaccurate.
Outline the items you would mention in your response.
Ans:  The items I would mention in my response are:
i) Models will be chosen which it is felt give a reasonable reflection of the underlying real-world processes, but this may not turn out to be the case. (Model error) 
ii) The model may be very sensitive to parameters chosen, and the parameters are estimate because the true underlying parameters cannot be observed. (Parameter error)
iii) Sampling error may result from running insufficient simulations. (It should be possible to give a confidence interval for the error that could result from this source)
iv) The management actions assumed may not match what would happen in extreme circumstances.
Policyholder behavior, such as take-up rates for options, may differ in practice.





Q3. The government of a small country has asked you to construct a model for forecasting future mortality. Outline the stages you would go through in identifying an appropriate model. 
Ans: These are the following stages I would go through in identifying model for forecasting future mortality:
1. Check the medical facilities provided by the government.
2. Analyse the past deaths of the country.
3. Check number of hospitals in each locality.				
4. Population of the country.
5. Living standard of the people.
6. Carrying out surveys which include the age group and diseases faced by the people. 
7. Check the accidents in each locality and the reason behind it.

Q4. You work for a consultancy which has created an actuarial model and is now preparing documentation for the client. List the key items you would include in the documentation on the model.
Ans: The final step in the modelling process is the communication and documentation of the results and the model itself to others. The communication must be such that it takes account of the knowledge of the target audience and their viewpoint. A key issue here is to make sure that the client accepts the model as being valid and a useful tool in decision making. It is important to ensure that any limitations on the use and validity of the model are fully appreciated. 
Q5. Ten years ago, a confectionery manufacturer launched a new product, the Scrummy Bar. The product has been successful, with a rapid increase in consumption since the product was first sold. In order to plan future investment in production capacity, the manufacturer wishes to forecast the future demand for Scrummy Bars. It has data on age – specific consumption rates for the past ten years together with projections of the population by age over the next twenty years. It proposes the following modelling strategy: 
· Extrapolate past age – specific consumption rates to forecast age specific consumption rates for the next 20 years
· Apply the forecast age – specific consumption rates to the projected population by age to obtain estimated total consumption of the product by age for each for each of the next 20 years.
· Sum the results to obtain the total demand for each year.
Describe the advantages and disadvantages of this strategy.
Ans:
Advantages:
i) The model is simple to understand and to communicate.
ii) The model takes account of one major source of variation in consumption rates, specifically age.
iii) The model is easy and cheap to implement.
iv) The past data on consumption rates by age are likely to be fairly accurate.
v) The model can be adapted easily to different projected populations OR takes into account future changes in the population.
Disadvantages: 
vi) Past trends in consumption by age may not be a good guide to future trends.
vii) Extrapolation of past age-specific consumption rates may be complex or difficult and can be done in different ways.
viii) Consumption of chocolate may be affected by the state of the economy, e.g., whether there is a recession.
ix) Factors other than age may be important in determining consumption, e.g., expenditure on advertising.
x) Consumption may be sensitive to pricing, which may change in the future.


Q6. Following a review of the results of a stochastic model run, an actuary requests that a parameter is changed. The change is not expected to alter the results significantly, but results on the final basis are required in order to complete a report. Unfortunately, the actuarial student who produced the original model run is away on study leave, and so the revised run is assigned to a different student. When the revised results are produced, they are significantly different from the original results. Discuss possible reasons why the results are different.
Ans: One or both of the runs (the original or the new) may have been erroneous because the second trainee, for example, may not have been sufficiently aware of the set-up (for example he or she may not have followed the procedure correctly, or may have used different assumptions). The disparity between the two runs may have been caused by more than just a parameter changes; for example, the two runs could have used different random seeds, or the second run could have had fewer simulations. The assumption that the model was unaffected by this parameter may have been erroneous.
Q7. A new town is planned in a currently rural area, a model is to be developed to recommend the number and size of schools required in the new town. The proposed modelling approach is as follows:
The current age distribution of the population in the area is multiplied by the planned population of the new town to produce an initial population distribution. Current national fertility and mortality rates by age are used to estimate births and deaths. 
The births and deaths are applied to the initial population distribution to generate a projected distribution of the town's population by age for each future year, and hence the number of school age children.
Discuss the appropriates of the proposed modelling approach. 
Ans: The appropriateness of the proposed modeling approach is:
1. [bookmark: _GoBack]The model should be simple to apply.
2. The data specified are likely to be available from reliable sources.
3. Although it is possible that the starting point for the planned population may be wrong
4. Unforeseen events may take place such as a national epidemic which change the rates.
5. The model is relatively straightforward to explain to the planners/developers.
6. Should consider whether there are trends in fertility rates, rather than simply using
7. current rates.
8. Mortality rates unlikely to be significant relative to the uncertainty in the projection, because rates at ages with non-zero fertility rates should be small and child mortality rates should be low.
9. Current age distribution for the area may not be representative of that for the new town as, for example, rural areas may have different distributions to urban areas.
10. Consider the type of houses being built and how they are marketing e.g., are they family houses?

Q8. A large company wishes to construct a model of sickness rates among its employees to use in evaluating the present and future financial health of its sick play scheme. Outline factors which the company should take into consideration when developing the model.
Ans: These are the following factors which the company should take into consideration when developing the model to contrast a model of sickness rates among its employees:
i) The nature of the existing sickness data the company possesses. The model can only be as complex as the data will allow it to be.
ii) Whether the company has made any previous attempts to model sickness rates among its employees, and how successful they were.
iii) The complexity of the model – e.g., whether it should be stochastic or deterministic. More complex models will be costlier to prepare and run, but eventually there may be diminishing returns to additional complexity.
iv) General trends in sickness at the national level may need to be built in.
v) The definition of sickness and level of benefits payable under the scheme.
vi) Does the company plan to change the characteristics of the employees? For example, does it plan to recruit more mature persons?
vii) The ease of communication of the model.
viii) The budget and resources available for the construction of the model.
ix) Capability of staff. Will outside consultants be required?
x) By whom will the model be used? Will they be capable of understanding and using it?

