Introduction to Actuarial Model :- Assignment-1

Q1) The key steps in a modelling process can be described as follows
1. Develop a well-defined set of objectives 
2. Plan the modelling process and how the model will be validated.
3. Collect and analyse the necessary data for the model.
4. Define the parameters for the model and consider appropriate parameter values. 
5. Involve experts on the real-world system 
6. Decide on whether a simulation package or a general-purpose language is appropriate for the implementation of the model. Choose a statistically reliable random number generator that will perform adequately in the context of the complexity of the model
7.  Write the computer program for the model.
8. Debug the program to make sure it performs the intended operations in the model definition.
9.  Test the reasonableness of the output from the model.
10.  Review and carefully consider the appropriateness of the model in the light of small changes in input parameters.
11.  Analyse the output from the model.
12.  Ensure that any relevant professional guidance has been complied with. For example, the Financial Reporting Council has issued a Technical Actuarial Standard on the principles for Technical Actuarial Work (TASI00) which includes principles for models used in technical actuarial work. Knowledge of the detail of this TAS is not required for CMI.
13.  Communicate and document the results and the model.




Q2) Factors which could cause this probability to be inaccurate:

· Model development requires a considerable investment of time, and expertise. 
· To study the outputs for any given set of inputs, several independent runs of the model are needed. If this is not done, the model could be inaccurate.
· It is important to check the validity of the model’s assumptions, the computer code, the reasonableness of results and the way in which results can be interpreted in plain language by the target audience. If this isn’t done, model’s probability could be inaccurate.
· Models rely heavily on the data input. If the data quality is poor or lacks credibility, then the output from the model is likely to be flawed and thus inaccurate.





Q3) Stages you would go through in identifying an appropriate Model.
· The objectives of the modelling exercise.
· The validity of the model for the purpose to which it is to be put.
· The validity of the data to be used.
· The validity of the assumptions.
· The possible errors associated with the model or parameters used not being a perfect representation of the real-world situation being modelled.
· The impact of correlations between the random variables that ‘drive’ the model.
· The extent of correlations between the various results produced from the model.
· The current relevance of models written and used in the past.
· The credibility of the data input and results output.
· The dangers of spurious accuracy.
· The ease with which the model and its results can be communicated.
· Regulatory requirements.




Q4) The key items to include in the documentation on the model are:
· Tests performed to validate the output of the model.
· Definition of input data.
· Any limitations of the model identified (e.g., potential unreliability).
· Basis on which the form of the model chosen (e.g., deterministic or stochastic)
· References to any research papers or discussions with appropriate experts.
· Summary of model results.
· Name and professional qualification.
· Purpose or objectives of the model.
· Assumptions underlying the model.
· How the model might be adapted or extended.






Q5) The form of data analysis/strategy used in the Question is Predictive data. Its benefits are: -
· Helps Companies Get an Edge Over Their Competitors: The common reason why we need predictive analytics is to find out the popular trends in the market and get a competitive advantage. Customer buying patterns and industrial trends keep on changing from time to time.
· Business Growth: Many companies opt for predictive analytics consulting to predict customer’s preferences, buying behaviour, and responses.
· Use Past Data to Make Smart Decisions: Most companies look into the past performances of their business to develop accurate marketing strategies. It is important for businesses to study their past mistakes.
This is how this method will help the confectionary manufacturer.

1. Advantages:
· The model is simple to understand and to communicate.
· The model takes account of one major source of variation in consumption rates, specifically age.
· The model is easy and cheap to implement.
· The past data on consumption rates by age are likely to be fairly accurate.
· The model can be adapted easily to different projected populations OR takes into account future changes in the population.



2. The Drawbacks are: -
· Data collected from different sources can vary in quality and format. 
· Data collected from such diverse sources as surveys, e-mails, data-entry forms, and the company website will have different attributes and structures. 
· The data could be incomplete. Missing values, even the lack of a section or a substantial part of the data, could limit its usability.
· Any values missing from the data.
· Any inconsistencies and/or errors existing in the data.
· Any duplicates or outliers in the data.

Q6)    One or both of the runs (the original or the new) may have been   incorrect as, for example, the second trainee may not have been fully aware of the set-up (for example he or she may not have followed the procedure correctly, or may have used different assumptions). The difference between the two runs may not have only been the parameter change, for
example the two runs may have used different random seeds, or the second run may have had fewer simulations.
The expectation that the model was not sensitive to this parameter could have been incorrect.

   Q7) The appropriateness of the proposed modeling approach is:
1. The model should be simple to apply.
2. The data specified are likely to be available from reliable sources.
3. Although it is possible that the starting point for the planned population may be wrong
4. Unforeseen events may take place such as a national epidemic which change the rates.
5. The model is relatively straightforward to explain to the planners/developers.
6. Should consider whether there are trends in fertility rates, rather than simply using
7. current rates.
8. Mortality rates unlikely to be significant relative to the uncertainty in the projection, because rates at ages with non-zero fertility rates should be small and child mortality rates should be low.
9. Current age distribution for the area may not be representative of that for the new town as, for example, rural areas may have different distributions to urban areas.
10. Consider the type of houses being built and how they are marketing e.g., are they family houses?




Q8) Factors the company should take into consideration when developing the model is:
1. The nature of the existing sickness data the company possesses. The model can only be as complex as the data will allow it to be.
2. Whether the company has made any previous attempts to model sickness rates among its employees, and how successful they were.
3. The complexity of the model – e.g., whether it should be stochastic or deterministic. More complex models will be costlier to prepare and run, but eventually there may be diminishing returns to additional complexity.
4. General trends in sickness at the national level may need to be built in.
5. The definition of sickness and level of benefits payable under the scheme.
6. Does the company plan to change the characteristics of the employees? For example, does it plan to recruit more mature persons?
7. The ease of communication of the model.
8. The budget and resources available for the construction of the model.
9. Capability of staff. Will outside consultants be required?
10. By whom will the model be used? Will they be capable of understanding and using it?
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