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Q1] Key steps in the process of developing the given model-
· Define the objective; in this case our objective is to develop a model to project the assets and liabilities of an insurer and to ensure there is enough capital such that liabilities exceeding assets is very low,
· Identifying the data required for the analysis and building the model; can be the data of the current and past assets and liability along with the different ratios/rates of the market.
· Collecting the data required; data of the same insurer can be collected from the records of their past assets and liabilities. Also, the worst-case data available can be useful for keeping in mind the amount of reserves or the revenue to be generated in the worst outcomes.
· Processing and formatting the data; to input in an appropriate way (spreadsheets, database or pre-existing model)
· Cleaning the data; removing values that are outliers, missing values or data which is not possible.
· Analysing the data in an appropriate way; for this case predictive analysis will help to make a rough estimate of future assets and liabilities even without completing the model.
· Modelling the data; by capturing real world system as much as possible, a model that can give an estimate of the future assets and liabilities is to be designed with its error to be as low as possible. We have already been given a probability that there should only be 0.5% chance of liabilities being greater than assets, so that needs to be taken into the modelling process as well. Debugging the model and refining it to as accurate as possible.
· Communicating the results; results of your model and its outputs is to be properly documented. In this case testing by inputting different values to get a spectrum of outputs can help identify major parameters so that they can be specified.
· Monitoring and tweaking the model after it starts being used is necessary so as to achieve close to real world outputs.

Q2] the parameters in the model could be inflation, estimate of the number of policies to be sold in the coming year, active policies, average claim amount, rate of both the guarantees, etc.
The parameters that could cause inaccuracy are-
· Number of active policy; if the active number of policy sees a decline, it would mean a decline in the income of premium and hence reduce the capital amount.
·  Estimate of the rates of return to be inaccurate can cause the costs to be higher than the actual ones.
· The model itself to be inaccurate and give a false estimate of insufficient funds.

Q3] There would be 4 stages in building the model-
· Assuming the parameters required, such as average age of a person, economy of the country, a sample of medical records of people with ailments such as diabetes, cholesterol, heart issues, records of natural calamities and disasters, growth of population, happiness index of the country, etc
· After narrowing the parameters down to the required parameters, modelling the project to determine the number of deaths per year; mortality rate.
· Back testing the model and hence fixing/ tweaking the model appropriately to give more suitable outputs. Also, sensitivity testing to know how each chosen parameter affects another parameter and/ or the output itself.
· Documenting the model accurately and in a way that reproducibility and understanding the model is as simple as possible.


Q4] Key items in the documentation would include-
· Results of the model; how the model functions and what is the main objective of the model.
· Accuracy of the model.
· Parameters included in the model.
· Results of sensitivity testing and how much each parameter affects the other parameter and the output of the model.
· Results of back-testing the model.
· Details of the model such that it can be inferred easily and checked/ verified by another professional. 

Q5] Advantages of the given strategy-
· Since the analysis has been divided into age groups, newer products can be developed for different age groups.
· We know the forecast of future consumption and hence can divide/ reserve our funds according to opening new factories or new products.
· Create products (non-confectionary).
· Can forecast the cashflows of the future.
Disadvantages of strategy-
· Trend of the increase in consumption may die out and cause the expected cashflows to go wrong as it is based on the assumption that the product will perform 20 years in the future as well.
· New products created may not be taken well by the market and may even cause decrease in current brand image and profitability.
· Age specific demands may rapidly change unexpectedly and cause the model to be inaccurate.
· The model may not be taking into consideration of external factors like new competitors which might cause differed results.





Q6] Possible reasons that the results varied-
· The documentation of the given model was not detailed and hence did not help in reproducing or continuing the model by a different person.
· The new student may have changed more parameters than required causing significant changes.
· The new student may not have tweaked the model appropriately causing big changes.
· The inputs given by the new student may not be good, resulting in bad/ inaccurate outputs.
· The parameter to be changed affected the model more than estimated/ expected during the original run, hence causing significant change. 


Q7] 
· The model seems to be fairly appropriate with the parameters it has taken into consideration.
· Multiplying the age distribution of the current population with the expected population will give a very accurate result to the real-world outcome and hence the number of students can be estimated. 
· Since national fertility rates and mortality rates are considered, assuming the population of the town will majorly consist of people from the same country, the mortality and fertility rates will be similar.
· The downside of this model is that the age of the planned population may deviate a lot and cause the model to be invalid, or that the planned population does not represent the actual population once the town is developed since it is in a rural area currently. The actual population may also take a longer while to be the planned population in terms, since its development may take a longer while.



Q8] Factors which should be taken into consideration-
· Number of paid sick leaves provided to the employees in a year.
· Current sick pay scheme data.
· Previous year record of how many employees took a sick leave.
· The maximum amount that will have to paid without any work done if each member took maximum number of sick leaves granted to them.
· Employing rate per year, which will help in estimating future cash outflow for sick leaves alone.
· Average age of employees, so that age related sickness can also be taken into account.
· Percentage distribution of people according to age bar (suppose 40-50, 50-60). 

