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1. 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 a 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.
The following is a scenario-based model. Since given that the company is willing to take a worst-case scenario, we could consider it to be a pandemic situation or a negative interest rate situation like in Japan.
• Most models depend on many input parameters. A scenario-based model would take into consideration a particular scenario; that is a series of input parameters based on this scenario. Different scenarios would be useful in decision analysis as one can evaluate the expected impact of a course of action.
• For e.g., different scenarios in a financial model i.e., neutral performance, underperformance, and outperformance
The primary objective here is to see to it that the liabilities don’t exceed by asset at probability of 0.5%
For the liability assumptions, we can use the internal data that we have that is based on the shareholders and their history.	

2. 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.
If the model output is analysed properly, there are not many chances that could cause the probability to be inaccurate.
But the sensitivity testing would be a crucial part for it to be less varying
• Where possible, it is important to test the reasonableness of the output from the model against the real world. To do this, an examination of the sensitivity of the outputs to small changes in the inputs or their statistical distributions should be carried out.
• The appropriateness of the model should then be reviewed, particularly if small changes in inputs or their statistical distributions give rise to large changes in the outputs.
• In this way, the key inputs and relationships to which particular attention should be given in designing and using the model can be determined.
• The model should be tested by designing appropriate simulation experiments. It is through this process that the model can be refined.

3. 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.
Mortality forecasts are essential for predicting the future extent of population ageing, and for determining the sustainability of pension schemes and social security systems. They are also useful in setting life insurance premiums, and in helping governments plan for the changing needs of their societies for health care and other services Nowadays, the societal importance of accurate mortality forecasts is greater than ever before. As a strategy for dealing with rapid population ageing, recent pension reforms in a number of low-mortality countries have made an explicit link between the retirement age and/or retirement payments and past and future anticipated mortality and life expectancy values. Because of the large and increasing societal relevance of accurate mortality forecasts, the field of mortality forecasting is growing and advancing.
4. 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.
• 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.
The clients not being knowing the technical terms, it is our responsibility to convey the important results the process of making the model and the key outtakes in a simple meaning.
It is also important to explain them the assumptions we took and their sensitivity towards the result of model. 
5. 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 of the next 20 years
• sum the results to obtain the total demand for each year.
Describe the advantages and disadvantages of this strategy.

6. 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.
There is a high possibility that the results could be different. Even if both the students use the same model, the assumptions and the parameters used by them would vary. The way they look up to the project and the sensitivity they consider for each parameter would change. 
The perception by which the actuarial student made produced the original model run will not be the same as the new student. So it might be a challenging task for the new student to take over the project.
But if while making the original model, the actuarial student has done the communication and documentation properly, it would be a comparatively easy task to do and could give the same results.	

7. 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 appropriateness of the proposed modelling approach.


8. 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 pay scheme. Outline factors which the company should take into consideration when developing the model.
Since the company has a present financial health scheme, they can use the information gathered from its working. This information could include number of employees who claimed, the age group of employees, the age of employees who claimed the most etc. Validating a model using residual plots, formal hypothesis tests and descriptive statistics would be quite frustrating if discovery of a problem meant restarting the modelling process back at square one. Fortunately, however, there are also, techniques and tools to remedy many of the problems uncovered using residual analysis. In some cases, the model validation methods themselves suggest appropriate changes to a model at the same time problems are uncovered. This is especially true of the graphical tools for model validation, though tests on the parameters in the regression function also offer insight into model refinement.
Further, the company a new model using this	 information or even upgrade their old model. 
