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Answers to the Chapter 13 Problems

1.  Using the optional 1-M relationship rule, a new table (guarantees) is added to the database.  The primary key of guarantees is loanno.  The guarantorno column is a foreign key in the guarantees table.  In addition, the guarantorno column is removed from the loan table.
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2. In the ERD below, the loan entity type is merged with the guarantor and lender entity types.  This action transforms an entity type into an attribute.  For routeno and disbbank, the transformation is the opposite (attribute into entity type).
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3.  In the ERD below, the LoanActivity entity type is connected to the Loan entity type rather than the student entity type.  This allows an activity report to be associated with a subset of a student’s loans.  In addition, the relationship name is changed to summarizes to reflect the new meaning.
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4.
The image column can be considered historical data.  Instead of storing a variable number of loan activity reports, a fixed number (the last 4) could be stored in the student table.  A similar action can be taken for disclosure letters.  A fixed number of image columns from the discletter table could be stored in the loan table.

5.  The revised ERD and relational database diagram are shown below.  In the revised ERD, a generalization hierarchy is added to capture the similarity between GSL and direct lending loans.  The generalization hierarchy is converted using the generalization hierarchy rule.
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6a.  The fields in a disclosure letter do not involve much retrieval effort.  The interest rate and loan amount are already stored in the loan table.  The only additional field to store is the date that a loan enters repayment status.  The amount of the monthly payment, finance charge, first payment due date, number of payments, and last payment due date are not difficult to compute.

6b.  The fields in the parent node of a loan activity report are already stored in the database.  The fields Principal, Interest, and Beginning Balance are computed by tracing the history of loan payments.  Because computing these fields may require a lot of retrieval effort, storing these fields may be useful.  If the LoanActivity entity type is related to loan in a M-N relationship, these fields can be stored in the relationship.  This M-N relationship is converted into a table.  Another option is to store current year’s principal and interest payments in the loan table along with the balance at the beginning of the year.

7.    The case does not provide enough details about how to calculate the details on a disclosure letter. The case lacks detail about the calculation of the amount of the monthly payment, number of payments, interest rate, total finance charge, and due date of the first and last payments. There is a complex procedure that uses the expected graduation month and year, the loan date, the note value, the subsidy status, and the interest rate. The actual separation date should be added to the Student table. After some specified time beyond the separation date, the disclosure letter is generated.
8.    Here are the responses to each data requirement step:
· Identify the 1-M relationship manipulated by the form: The 1-M relationship connects the Statement table to the Applied table.

· Identify the join or linking columns for the 1-M relationship: Statement.StatementNo and Applied.StatementNo are the linking columns.

· Identify the other tables in the main form and the subform: In addition to the Statement table, the main form contains the Student table. The subform contains the Loan table in addition to the Applied table.
· Determine the updatability of the tables in the hierarchical form: In the main form, the payment date, the amount sent, and the payment method are updatable. In the subform, the derived columns Principal, Interest, CumPrincipal, and CumInterest are updatable. These columns would be updatable after the user submits the form with payment. Procedures and/or triggers would be necessary to compute these columns.
· Write the main form query: The main form query involves a join between Statement and Student.
SELECT XE "SELECT"  Statement.*, Name, Address, City, State, Zip
 FROM Student INNER JOIN XE "INNER JOIN"  Statement 
   ON Student.StdNo = Statement.StdNo
· Write the subform query:

SELECT XE "SELECT"  Applied.StatementNo, Applied.LoanNo, Balance, Rate
 FROM Applied INNER JOIN Loan ON Applied.LoanNo = Loan.LoanNo
9.
Enforcing the constraint between Loan.NoteValue and the related rows in the DisburseLine table is computationally intensive. The constraint should be enforced when a DisburseLine row is inserted or an update occurs to the Amount, OrigFee, or GuarFee columns of the DisburseLine table. The constraint is computationally inefficient to enforce because it involves checking all rows in the DisburseLine table with the same LoanNo. The constraint could be enforced efficiently in the Loan Origination form because all DisburseLine rows would be in memory.
10. An Oracle trigger to maintain the Applied.CumPrincipal and Applied.CumInterest columns involves mutating table considerations because another row of the Applied table must be retrieved to update the CumPrincipal and CumInterest columns. To update the cumulative principal, the cumulative principal value in the Applied row of the previous payment is incremented with the principal amount in the current Applied row. Oracle does not permit retrieval of other rows in the mutating table. To deal with this restriction, an INSTEAD OF trigger or an Oracle package can be written. Oracle does not have mutating table restrictions on INSTEAD OF triggers.
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