INTRODUCTION TO ACTUARIAL MODEL
Assignment – 1


1. The following are the key steps in the development of the cash-flow projection model for the upcoming year-
· The first step would involve defining the objectives for the modelling process which in this case is to ensure that there is a less than 0.5% chance that the liabilities exceed the assets after a year.
· Following this we are required to identify the data items and collection of the same from appropriate sources. This could involve obtaining information about existing assets and any upcoming investments that the insurance company is planning to make for which investment managers can be approached. Any liabilities projected for the coming year or past losses and existing insurance business written needs to be noted down as well.
· The data gathered then needs to be processed and formatted for analysis, for example inputting into a spreadsheet. 
· Any inconsistent, abnormal, or missing values in the data gathered needs to be checked for.
· Next, we move onto exploratory data analysis. In this case predictive analysis could work well as it involves analyzing past data which could include the company’s past assets and liabilities to predict future events. Estimates made in the planning process of the worst-case scenario such as pandemic events wherein assets fall short to cover for the increased claims (liabilities), by the company can also be used for the same. 
· Next step is to model the data. In this particular model discount rates and inflation are key parameters, apart from working capital requirements like cost of obtaining business and underwriting expenses, and losses incurred in case the policy is lapsed at an early stage etc.
· The final step involves communicating the results, clearly stating the data used in the process, assumptions made, conclusions made which in this case involves an estimate of the capital that needs to be set out for covering its liabilities and any limitations of the analysis.

2. Factors that could cause the probability of the company having insufficient assets for the payouts to be inaccurate are-
· Since it is a stochastic model which requires several different combinations of inputs to get a range of outputs, it could so happen that enough runs of the models or simulations might not have been carried out.
· An extreme outlier event such as the pandemic which could lead to a market crash could not have been predicted and accounted for.
· The model itself may seem that it represents the problem at hand, but it may not be true. There is a danger of treating the model as a black box and assuming that the results are valid without considering the appropriateness of the model used in the beginning.
· The model being used may not have been well documented by the creator making it difficult to interpret which could lead to assumptions being made while estimating the liabilities of the company now resulting in large variations between the model output and the actual costs.

3. Steps to identify an appropriate model-
· Initial step involves realizing the objectives of the modelling exercise which in this case is to forecast the future mortality.
· The data items used in the model could include past mortality in the country, cause of death for example if a particular disease or illness is prevalent and is recurring in nature
· Parameters that the model will take as inputs needs to then be decided upon, the level of correlation between the same which determines the complexity of the model.
· Since the model being prepared in not measuring actual payouts, there is no need for its results to be spuriously accurate. A rough estimate should be acceptable. This could help reduce the overall complexity of the model.
· In the end the modelling process needs to be documented at every stage to allow for the ease with which the model can be explained and results be communicated.

4. Key items to be included in the documentation on the model are-
· Description of each data variable
· An audit trail describing the decisions made when cleaning and processing data
· Full documented code which can be achieved through literate statistical programming which includes an explanation of the program in plain language along with code snippets.
· If simulations are being used and random samples are being generated, the random seed needs to be documented.

5. Advantages of this strategy are-
· Since it already has past records on age specific consumption rates, it would reduce the time spent in gathering data.
· The data collected is from internal sources and existing database and hence no additional expenditure needs to be made to gather information from external sources.

Disadvantages of this strategy are-
· The results will be accurate for a short term i.e., for the next few years but may become less reliable and difficult to predict so far into the future.
· Tastes and preferences continuously change with time and hence the demand for the product could reduce in future.
· People switching to a healthier lifestyle and eating habits could have a negative impact on the business.

6. A stochastic model uses several different combinations of input values resulting in range of outputs. 
· When simulation is used, a set of random samples are generated to be used as inputs. If this random seed is not set to be used for replication, the results could vary.
· If clear documentation of the modelling process is not recorded, assumptions can be made which could lead to varying results. For example, if the distribution assumed initially is not mentioned, the student replicating the work could assume a completely different one.

7. The proposed model seems straightforward and could be easily explained to the town planners.
· The mortality rates can be ignored while estimating births and deaths if the town is situated in a relatively developed country having sufficient health care facilities. This will reduce the complexity of the model. 
· Migration levels could also be an important parameter that needs to be taken into consideration while building this model.
· It is assumed that the new population will equal the rural population which could go wrong as this will depend on cost of living and employment opportunities in the new town.
· Fertility rates and mortality could change owing to changes in lifestyle of people, or people may want to have fewer children.
· Education systems could change with new government rules such introduction of boarding schools that leads to reduction in the population attending school locally.

8. The factors which the company should consider when developing the model of sickness rates are
· Since health-related issues increase with age it is important to understand the distribution of ages of the employees in the company.
· The company could create a database which includes the frequency with which an employee falls ill and record the duration of his/her sick leave.
· The company could also carry out an overall health care check-up for each of its employees to gauge whether he/she could possibly be suffering from an illness that they may not know about or whether they are likely to have some health issues in the future owing to their existing lifestyle.
· The company could also look at its group insurance policies that it must have taken out for its employees to estimate the coverage they’ll get thereby reducing its own liabilities. Although capital needs to be set aside to pay for the premiums of such policies as well.


