ACTUARIAL MODEL ASSIGNMENT
Q1.
The steps involved in the modelling are:
· The first step is to define 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.
· The next step is to identify the data items and collection of the same from appropriate sources. All the data related to the assets and liabilities that the company holds shall be taken into consideration.
· The data gathered then needs to be processed and formatted for analysis, for example inputting into a spreadsheet. 
· The data has to be cleaned and the missing or abnormal values have to be rectified. 
· 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.

Q2.
Factors that cause probability to be inaccurate are:
· The model would have been sensitive to parameters chosen and as the parameter values are an estimate because the true value cannot be observed, there are chances of error.
· There may be future events such as change in tax rates which affect the output if the model, which have not been anticipated in the modelling.
· There might be errors in coding of the modelling as it is complex and huge process involving various datas.
· 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.
Q3.
Steps to identify an appropriate model are:
· The first step is to look at 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.



Q4.
Items included in the documentation are:
· Defining the objectives of the model.
· All the tests and assumptions taken to validate the output of the model.
· Defining all the input data and specifying whether the model is a stochastic or determinant model.
· An audit trail describing the decisions made when cleaning and processing data.
· References of the research papers or discussions used.

Q5.
Advantages:
· The model is simple to understand and communicate.
· The past data on consumption rates by age are mostly accurate.
· The model is easy and cheap to implement.
Disadvantages:
· Future events like all the people being very health conscious and new products of competitors may affect the future consumption.
· Factors other than age might be considered like the other expenses of the company.
Q6.
The difference between the two runs may not have only been the parameter change, the second trainee may have taken different assumptions.
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.
Q7.
The model is easy to communicate and is straightforward to explain to the planners.
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.
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.

Q8.
Factors which the company should take into consideration when developing the model are:
· The complexity of the model, that is whether the model should be stochastic or determinant. As the complexity increases, it will be costlier to prepare and run it.
· The model should be easy to communicate.
· The company can look into the trend of sickness by looking at the number of sick leaves of employees etc.


