COMP 111

Lab 4 – Summer 2008
Scenario

The Tri-State Financial Services people were pleased with your previous term life insurance quotation application prototype.  Now they want you to enhance the RateEstimator class to generate monthly rate quotes for policies with face values between $100,000 and $500,000 inclusive.  They also want the capability to store and manage multiple rate quotes.
The monthly rate of a term life policy will be the $100,000 monthly rate (referred to as the base rate for a given set of customer attributes) extrapolated for any additional quantity and discounted as follows:

	Category
	Rate

	100,000 < face value < 200,000
	96%

	200,000 ≤ face value < 300,000
	89%

	300,000 ≤ face value < 400,000
	83.5%

	400,000 ≤ face value ≤ 500,000
	78%



Thus, if the base rate for a given candidate is $125.00, and the candidate desired a $340,000 face value term life policy, the monthly rate calculation would be:

(125.00 + (125.00/100000 * (340000 – 100000))) * .835

Additionally, whole life insurance will be offered ($100,000 to $500,000 face value).  The whole life monthly rate is 2.5 times the monthly rate for the equivalent face value of term life.  
A surrender value calculation for a whole life policy is also to be provided.  Whole life payments are compounded monthly at an annual rate of 5%.  The day after 20 years (240 months), the insured will receive the face value of the whole life policy.  If the insured surrenders the policy before the end of 20 years, he/she will receive a portion of the compounded value as follows:

	Category
	Percentage

	0 – 60 months
	0% of compounded value

	61 – 120 months
	25% of compounded value

	121 – 180 months
	50% of compounded value

	181 – 240 months
	75% of compounded value

	> 240 months
	Face value of the policy


Therefore, the whole life surrender value calculation will require the whole life base rate as well as a surrender (termination) month as input.  The formula for surrender value for a given face value/surrender month can be expressed as:
surrender value percentage/100  X  whole life base rate  X  termination month  X  ((1 + annual rate/100 / 12)  ^  termination month)
Note that the surrender value should never exceed the face value of the policy.  A face value instance field will need to be added to the RateEstimator class as well as a name instance field to track a quote by name, along with get and set methods for these two new attributes.  Methods to obtain a term life rate, a whole life rate, and a whole life surrender value will need to be added to the RateEstimator class.
Another important aspect to this project enhancement is the ability to store and manage quotes.  The class LifeRatesManager will house a collection (a simple array) of RateEstimator objects.  It should have an add method, a get method by position (array subscript) and a get method by name.  Since an array is a static collection and the length only tells us the capacity of the array, not how many elements are populated with viable data, we will have a next position instance field variable that tells us how many data elements are currently in the array.  This variable also serves as the next available array element subscript value.

You think you have a handle on all of these requirements and muse that now we are getting closer to a full-fledged, functional prototype.
Assignment

1. A starter BlueJ project will be provided to you.  The version of the RateEstimator and RateEstimatorTest classes provided will have some of the methods completed to help get you started and provide syntax/approach that can be used for the methods you will code.  Much of the code for these two classes can be reused from Lab 3.  In addition, the "shell" for the classes LifeRatesManager and LifeRatesManagertest are provided.  You will need to complete and compile the four classes as specified in the comments within the code and per these requirements. 

2. You must use the provided project file and develop the lab within the BlueJ IDE to complete this assignment.

3. Do NOT change the name, return type, or parameter order/types of any of the domain class methods; otherwise, you will lose points after submission to Web-CAT.

4. Each domain class constructor and method should have a corresponding unit test method.  Besides serving to verify that your code is accomplishing what you intended, writing unit test methods helps you understand how the domain objects should behave (how the class methods create, access and mutate the object).  That is, writing the test methods first helps guide your domain class coding efforts.    

Follow these steps to complete this assignment:

a. Review the first JUnit test method, completing the code if necessary.  Note that proper testing includes making manual calculations to verify that expected values for a method action are equivalent to actual results.

b. Once you feel the unit test method is a valid and robust test of the domain method’s expected behavior, review the corresponding domain class constructor or method and complete the coding if necessary.

c. Run the JUnit test for the method.  If it does not pass, review and correct the code for this method.

d. When the test passes, continue in like manner for the next and subsequent methods, iteratively writing tests and developing your class or classes.   All domain class methods and all conditions in those methods must be tested.  

5. All classes must compile cleanly. 

6. Check your programming style using the “Checkstyle” tool provided with BlueJ (Tools ( Checkstyle). 

7. Document the overall project in the README file as directed in the Action Items for the Lab.

8. Submit your completed lab to Web-CAT using BlueJ (Tools ( Submit) and review the Web-CAT results for any errors.  Repeat steps per above as necessary to resolve any errors. 

9. Note that the driver class that is included in the project file is simply to provide a visual confirmation of correct class behavior.  It is not part of the actual solution.  You can modify it if that is helpful to you, but the driver class will not be reviewed by either your instructor or Web-CAT.

