Introduction to Actuarial Modelling

Question 1

The steps to be followed in the development of a model are as follows:
· Firstly, a well defined set of objectives should be developed. Here the objective of the model is to predict the assets and liabilities of a company such that there is a 0.5% chance of liabilities exceeding the assets after a year.
· The next step is planning the modeling process. The modelling process here will take various parameters into consideration such as the unpaid claims, unpaid premiums, any physical or non tangible assets, inflation rate, regulatory capital requirement etc. How the model is to be validated must also be planned.
· The necessary data for the model should be collected and analyzed. The data here would be getting the past data from the insurer about the company finances.
· Some of the real world system must be captured in the model. Experts must be involved to get feedback on if the model holds valid in the real world.
· The computer program for the model must be written and debugged to make sure it performs the intended functions.
· The output if the model must be considered for reasonableness.
· The next step is making small changes to the input parameter and reviewing and analyzing the output.
· Finally, the results must be correctly communicated and documented.

Question 2

A stochastic model has been developed for a company which projects options and guarantee costs. The various factors which could cause the model to go wrong are: 

· The number of policies sold.
· The treasury bond rate or other statutory rates fluctuating could change the return on investment.
· Interest rate and inflation rates fluctuating.
· The risk in the investment project changing.
· An Act of God or any natural calamity occurring.
· Premiums defaulted or number of policies lapsed.
· Incorrect pricing of the model.

Question 3 

For identifying an appropriate model, we must analyze the suitability of the model for the particular exercise. The steps to do so are as follows:

· First, we must consider the objectives of the modelling process and the validity of the model for the purpose to which it is to be put. Here the model must be correct in forecasting the future mortality of the village.
· The validity of the data and assumptions to be used is to be carefully considered. For example, for this model, the number of people dying every year, the average age of the population, the average age of death etc. are all examples of valid data. However, if there is data mixed about another village then the data becomes invalid and the model inappropriate.
· The possible errors of the data or assumptions not being representative of the real-world situation must be modelled. If it is assumed that like previous years people above between the ages of 60 and 65 are likely to die but due to medicine in the future years people live well up to 70, there must be room for such errors to also be modelled.
· The impact of correlations between the random variables of the model must be considered. Such as the correlation between old age and death.
· We must check the credibility of the data input and the result output to check appropriateness of the model. If the model gives absolutely unreasonable outputs, then it is not the appropriate model choice.
· The ease with which a model and its results can be communicated must be considered.
· If the model is complying with all given regulatory requirements.


Question 4

As I have prepared an actuarial model and am now preparing documentation for the client, it is important to communicate properly the model, its working and the interpretation of its inputs. The points to include in the documentation are:

· The objective of the model.
· The type of model chosen.
· The various inputs and parameters of the model.
· The data sources of the model and the appropriateness of such sources.
· The assumptions and the reason for such assumptions.
· How the data inputs can be changed to provide multiple scenarios if such is the objective of the model.
· The results of the model.
· How the results are to analyzed and applied to the real world.
· Any regulatory requirements complied with.

Question 5

According to the given information, the Scrummy Bar is a product launched by the manufacturing company which is enjoying considerable demand in the market. The company proposes a modelling strategy which extrapolates the past age specific consumption rates to predict future age specific consumption rates for the next 20 years. There are several advantages and disadvantages of this method. The disadvantages are:

· This model does not take into account existing or emerging competitors. Seeing the success of the Scrummy Bar, there are sure to arise companies launching competitive products. The model should consider the impact of such products on future demand.
· The model should consider the impact of prices of inputs rising in the future. The model also does not consider dangers such as the health-conscious movement starting. All these could impact the demand of the bar.
· The scope of the model is should not be so narrow as it is only based on the past age wise consumption data.

The advantages of the model are:

· Taking a very simplistic view, the model will be able to predict the growth of future consumption.
· Dividing in an age wise distribution gives a very good analysis of the customers and can help in targeted marketing.

Question 6

There can be several reasons as to why the model produces a vastly different output then expected by a small change in the parameters. The possible reasons are:
· As the person applying the model is not the same person who had made it, it can be possible that the new person is not fully aware of how the model should be run or has not fully understood the model.
· If sensitivity testing has not been done on the model.
· Maybe the results have been interpreted incorrectly.

Question 7

The proposed modelling approach is developed to recommend the number and size of the schools required in the new town. The method of scaling the population with predictions about mortality and fertility to predict future population is appropriate as it will give a near correct estimate of requirement of schools. However, care must be taken to ensure that the model takes into account risks arising from natural calamities, exodus of town residents to cities, or other risks. Also, the model should be such that the inputs can be changed to give multiple scenarios depending on the changing situation. The model should be able to replicate real world situations.

Question 8

Factors which the company should take into account are:

· The number of employees and the future growth rate of employees.
· Number of claims paid in the past years
· General health condition of their employees with past history
· Geographical location and sickness in the area
· Average amount paid per claim
· Inflation rate in health costs
· Hiring and firing statistics
