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 steps we would take to develop this model are as follows:
1. Set the objectives to be fulfilled by the model
a. In this case our objective is to make sure that after 1 year, the chances of the insurance company’s liabilities exceeding assets is just 0.5%, while assuming mostly worst case scenarios.
2. Plan the model and how it will be validated
a. The model needs to be robust so that it can handle all the possible scenarios. A sensitivity analysis will have to be carried out to check the sensitivity of the model against varying factors. A sample of all the inputs and outputs will need to be taken and if in this sample the probability of liabilities being greater than assets is less than 0.5%, the model will be deemed successful.
3. Collect and analyse the necessary data
a. The necessary data regarding balance sheet items and forecasted financial models with their probabilities should be collected and analysed.
4. Define the parameters to be considered and their appropriate values
a. In this case, the parameters considered would be the amount of assets and liabilities regarding the amount of premiums and pending liabilities and reserves to be booked. Our assumptions for these parameters will need to be prudent.
5. Capture the essence of a real world system and incorporate it into the model
a. Make sure the parameters considered in the model are realistic and feasible.
6. Get experts’ feedback on the model to ensure its valid
a. Industry experts on profitability of insurance companies should be consulted with. We can also do a Turing test, i.e, showing real world sets of inputs and outputs and those generated by the model and checking if the experts can differentiate between them. If they can, the model needs to be refined further.
7. Decide whether we need specialised simulation packages or a general purpose language, and choose a statistically reliable random number generator
8. Write and execute the computer program for the model.
9. Debug the program so that it generates the appropriate results
a. Remove any bugs or errors we might come across.
10. Test the reasonableness of the output of the model
a. Perform sensitivity testing on various sets of inputs so that the outputs are reasonable.
11. Review and consider the appropriateness of the model with respect to changes in outputs after small changes in inputs
a. Make sure that there is not too big a variation with a change in inputs.
12. Analyse the output 
a. Ensure the output makes sense			
13. Ensure the model is compliant with reporting standards
14. Communicate and document the results from the model
a. Properly document the results of the model so that it is clear and representative.
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 probability could be inaccurate because of the following factors
· If the input data is inaccurate
· If the assumptions taken are wrong or unrealistic.
· If the parameters considered are incorrect
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-  
1. Set the objectives of creating this model
2. Gather appropriate data like mortality data for different age groups in the country for the last 50 years
3. Plan how all this data will be fed into the model
4. Define the parameters necessary such as state of healthcare, political stability
5. Set assumptions and make sure they are realistic
6. Take feedback from experts in the field
7. Write the computer program for the model
8. Test it and get rid of any bugs
9. Analyse the output and do sensitivity testing
10. Make sure it is compliant with relevant reporting standards
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: Items included in the documentation would be as follows-
· The objective of the model
· The target audience and their viewpoint
· Any limitations of the model and validity
· The level of accuracy of the model
· The sources of data so that it is reproducible
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 nest 20 years.
· Sum the results to obtain the total demand for each year.
Describe the advantages and disadvantages of this strategy.

Ans: Advantages:
1. Straightforward process with simple calculations
2. Won’t be too expensive to develop
3. Data readily available
Disadvantages:
1. Past results may not be a good indicator of future results
2. Trends will change over time.
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: Possible reasons:
· The model is not reproducible because of some reason like the data being too big.
· Incorrect original calculations or incorrect calculations at the later stage.
· Incorrect parameter estimation
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 model utilises a cost effective and efficient approach to model the number and sizes of schools required. The required data is extensive but easy to obtain. The parameters considered are realistic and intuitive. A possible drawback of the model might be the inability to predict data for the long-term future, which might be required for long term planning. But incorporating this feature might add on to the cost, and should be incorporated only if required. The modelling approach is a cost efficient one, but its not the most accurate also. So, it should be used keeping in mind these advantages and limitations.
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: The following factors should be considered-
· Age of employees
· Any existing diseases
· Pollution levels in the areas where the employees reside
· How stressful the job is
· Fitness levels of employees
· Traffic levels near the office
· The mode of transportation used by the employees to travel


