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1) Set out the steps you would take in the development of the model.

Ans. The important following steps that we would have taken for the development of a modelling process can explained as follows-
a)  First, develop a well-defined set of objectives which are needed to be suited by the modelling process.
b) Further, we have to plan the modelling process and how the model can be validated. 
c)  We need to analyse the necessary data for the model. 
d) We have to Define the parameters for the model and consider appropriate parameter values.
e) Then, Define the model initially by capturing the essence of the real-world system And Refine the level of detail in the model can come at a later stage.
f)  Then, 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.
g) Then, Debug the program to make sure it performs the intended operations in the model definition.
h) Test the reasonableness of the output from the model.
i) Review and carefully consider the appropriateness of the model in the light of small changes in input parameters.
j)  Analyse the output from the model.
k) Ensure that any relevant professional guidance has been complied with.
l) Communicate the results of the model.

2) Outline the methods you will mention in your response.
Ans. Stochastic means being or having some randomness in the data. It also means having a random variable, and acts as a tool for estimating distributions of potential outcomes by allowing for random variation in one or more inputs over time.

a) To build a model of a system or process, a set of mathematical or logical assumptions about how it works needs to be developed. There is a big probability that these assumptions could be wrong.
b) The complexity of a model is determined by the complexity of the relationships between the various model parameters. So these complexity could be a factor to cause this probability to be inaccurate.
c) For example, in modelling, consideration must be given to issues such as regulations, taxation and cancellation terms. These could a factor too. 
d)  Future events affecting inflation, returns on investment, new business line, mortality and expenses also affect these relationships. 
This sums up all my thinking about my response.

3) The government of a small country has asked you to construct a model for forecasting future mortality.
   Outline the stages you would go through in identifying an appropriate model.

Ans. To check the accuracy-
· Look at the objectives of the modelling exercise. The validity of the model for the respective purpose to which it is to be put.
· The validity of the data to be used.
· 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.

4) You work for a consultancy which has created an actuarial model and is now preparing documentation for the client.
List the key items you would include in the documentation on the model.
Ans. The important things in the documentation of a model would be:

a) Mention the problem and the questions to be addressed- Before data collection begins, specific questions that the researcher plans to examine must be clearly identified. In addition, a researcher should identify the sources of variability in the experimental conditions. One of the main goals of a designed experiment is to partition the effects of the sources of into distinct components in order to examine specific questions of interest.
b) Mention the population of interest- A population is a collective whole of people, animals, plants, or other items that researchers collect data from. Before collecting any data, it is important that researchers clearly define the population. The designed experiment should designate the population for which the problem will be examined. The entire population for which the researcher wants to draw conclusions will be the focus of the experiment.
c)  State the need for sampling- A sample is one of many possible sub-sets of units that are selected from the population of interest. In many data collection studies, the population of interest is assumed to be much larger in size than the sample. The results from a sample are then used to draw valid inferences about the population. A random sample is a sub-set of units that are selected randomly from a population. Using techniques such as random selection after stratification or blocking is often preferred.
d)  Explain the experimental design- A clear definition of the details of the experiment makes the desired statistical analyses possible, and almost always improves the usefulness of the results. 
5)  Ten years ago, a confectionery manufacturer launched a new product, the Scrummy Bar. The
product has been successful, with a rapid increase in consumption since the product was
first sold. In order to plan future investment in production capacity, the manufacturer wishes
to forecast the future demand for Scrummy Bars. It has data on age-specific consumption
rates for the past ten years, together with projections of the population by age over the
next twenty years. It proposes the following modelling strategy:
extrapolate past age-specific consumption rates to forecast age-specific
consumption rates for the next 20 years
· apply the forecast age-specific consumption rates to the projected population by age
· to obtain estimated total consumption of the product by age for each of the next 20 years.
· sum the results to obtain the total demand for each year.
Describe the advantages and disadvantages of this strategy.


Ans. ADVANTAGES-
· Complex systems with stochastic elements, such as the operation of a life insurance company, cannot be properly described by a mathematical or logical model that is capable of producing results that are easy to interpret. Simulation modelling is a way of studying the operation of a life insurance company.
· Systems with long time frames can be studied in compressed time through this strategy.
· In a model of a complex system we can usually get control over the experimental conditions so that we can reduce the variance of the results output from the model without upsetting their mean values.
· Different future policies or possible actions can be compared to see which best suits the requirements or constraints of a user.
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DISADVANTAGES-
· In a stochastic model, for any given set of inputs each run gives only estimates of a model's outputs. So, to study the outputs for any given set of inputs, several independent runs of the model are needed.
· Model development requires a considerable investment of time, and expertise. The financial costs of development can be quite large given the need 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.
· As a rule, models are more useful for comparing the results of input variations than for optimizing outputs i.e. easier to predict outputs than what is required as inputs to get particular output.

6) Following a review of the results of a stochastic model run, an actuary requests that a
parameter is changed. The change is not expected to alter the results significantly, but
results on the final basis are required in order to complete a report. Unfortunately, the
actuarial student who produced the original model run is away on study leave, and so the
revised run is assigned to a different student.
When the revised results are produced, they are significantly different from the original
results.
Discuss possible reasons why the results are different.
Ans. Data for statistical studies are obtained by conducting either experiments or surveys. Experimental design is the branch of statistics that deals with the design and analysis of experiments.
The possible reasons why the results could be different are-
a) Variation: All equipment wears differently, even if used for the same purposes over the same time period in the same lab conditions.
b) Inconsistent methods: Beefing up your design standards, method selection and measurement techniques will increase your intra-lab and inter-lab reproducibility.
c) Calibration: Make sure all equipment is calibrated and capable of measuring its intended results with accuracy, precision and safety.
d) Statistical Analysis: The desire to publish research in high visibility, prestigious journals can lead to cherry picking results that, while promising or interesting, may not be reproducible.
e) Training & Mentorship: Ensure every researcher under your management is adequately trained in experimental design and put in place an expectation and foundation of strong mentorship from senior researchers.
7) A new town is planned in a currently rural area, A model is to be developed to recommend
the number and size of schools required in the new town. The proposed modeling approach
is as follows:
The current age distribution of the population in the area is multiplied by the planned
population of the new town to produce an initial population distribution.
Current national fertility and mortality rates by age are used to estimate births and deaths,
The births and deaths are applied to the initial population distribution to generate a
projected distribution of the town's population by age for each future year, and hence the
number of school age children.
Discuss the appropriateness of the proposed modelling approach.

Ans. The appropriateness of the proposed modelling approach are the following:
a) The proposed modelling approach to a straight forward and easier to understand the approach does not involve complex relationship between the variables of interest.
b) Here, the model assumes that the initial population of the new town will be the same as the sural aria which may not be true.
c) The population planning, mortality and fertility rates are the current date, the results from the model will held true for a comparatively shorter term and might be less reliable in the long run.
d) The birth and death estimates may not be as projected because of several factors such as literacy, family planning, etc a number of other factors have not been cooperated in the model such as the migration of people, the services all already present in the rural area, people willing the children to study, etc.
e) Also, the data for mortality and fertility are the current national rates. They might not be true for all the locations.


8) A large company wishes to construct a model of sickness rates among its employees to use in evaluating the present and future financial health of its sick pay scheme. Outline factors which the company should take into consideration when developing the model.
Ans. Some of the factors that the company should take into consideration when developing the model are as follows-
· The location of residence
· The duration of sickness
· Morbidity rates
· Past few years data associated with such pay scheme
· The frequency of paying employees from the scheme.
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