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Case Study 43       Decision Support System for a Financial Institution 

Decision Support System for a Financial Institution

Problem Description
The aim of this project is to create a decision support system for a financial institution. The institution raises funds by issuing shares and debentures; accepting deposits from the general public/institutions; etc. These funds are then used to subsidize investments. The company is interested in computerizing these operations. Below we present details about the financial instruments used by the institution.  

Fixed deposits are investments that have a fixed duration. The terms of the investment may be for one, two, or three years. The investor can choose to either collect the interest from the investment periodically and the principal at maturity (Scheme 1) or collect the interest and principal at maturity (Scheme 2). In the case that investors select Scheme 1, they may choose to get interest payments four times, twice, or once a year. Fixed deposits can be renewed at maturity, and only deposits in multiples of $1,000 are accepted. Table 1 presents the interest rates paid for fixed deposits and the amount of money paid at maturity under Scheme 2.

Table 1: Fixed Deposits.

	Category
	Period of Deposit  (years)

	
	Interest Rate
	Amount Paid at Maturity

 (per $1,000)

	
	1
	2
	3
	1
	2
	3

	General Public
	5.00
	5.50
	6.00
	1,060
	1,130
	1,180

	Employees
	5.50
	6.00
	6.50
	1,080
	1,180
	1,240

	Institutions
	5.25
	5.75
	6.00
	1,070
	1,160
	1,200


Other financial instruments used by the institution are debentures. Debentures are issued for periods of one, two, or three years. Debentures could be either convertible or non-convertible. Convertible debentures can be converted to equity shares on maturity. For the purpose of this project we assume that debentures pay an interest rate of 13%. 

The institution also calls for shares periodically. Shares are classified as equity shares or preferred shares. The dividend to be paid to investors is declared at the end of the year. The institution lends the money to individuals or other institutions. The amount of interest charged depends on the amount of money borrowed and duration of the loan.     

The decision support system should keep detailed information about the investors and investments. The system should help management identify trends in interest rates, dividend rates, different types of deposits, etc.     

Database Design
We present the main entity types of this database. For each entity type, we provide some of the corresponding attributes. Use this information in order to: (a) Build an Enhanced E-R diagram; (b) Transform the Enhanced E-R diagram to a relational database. Identify the primary key(s) and the foreign key(s) for each relation. Draw the relational integrality constraints; (c) For each of the relations created, indicate its normal form. If the relation is not in the 3NF, decompose it into 3NF relations.

1. Borrower: The main attributes are identification number, name, address, telephone number, e-mail address, type, current balance, etc.

2. Investor: The main attributes are identification number, name, address, telephone number, e-mail address, type, current balance, etc.

3. Investment: The main attributes are identification number, type, etc. 

Note the following: (a) There are three main types of investments: fixed deposits, debentures, and shares; (b) There are three types of investors: general public, employees, and institutions; (c) There are two types of borrowers: individuals and institutions; (d) When an investor makes an investment, the following information is recorded: transaction identification number, date, amount invested, and descriptions.   

Access Application Development
The following are some of the queries, forms, and reports one can create in order to increase the functionality of the database:

Queries:

1. The following set of queries provides the necessary information for the annual financial analysis of the institution:

a. Present the total amount of money paid in dividends during the current year.

b. Present the total amount paid in interest from fixed accounts and debentures.

c. Present the total amount of money collected from investments in debentures, shares, and fixed deposits during the current year.

d. Present the total amount collected in interest payments from the money lent to individuals and companies during the current year. 

e. Present the total amount of money lent to individuals and companies during the current year. 

f. Present the total earnings of the institution during the current year.

2. Present the following information about the investors who have invested in preferred shares during the current year: identification number, name, and number of shares purchased.

3. Present for each investor the amount of money earned from dividends in the current year. 

4. List the names, addresses, and contact information of the investors whose investments are close to maturity.   

5. List the names, addresses, and contact information of the investors who have a balance of at least $50,000.

6. Create a cross-tab query that presents for each investor the amount of money invested in different financial instruments (fixed deposits, debentures, and shares).

7. Create a query that presents the total amount of money invested in each financial instrument. 

8. Create a query that presents the total number of investors who have invested in each financial instrument.

9. Create a query that calculates the total amount of money lent by the institution during the current year.

Forms:
1. Create a user sign-in form together with a registration form for new users.

2. Create the following data entry forms that are used for database administrative functions: investors, borrowers, transactions, investments etc. These forms allow the user to add, update, and delete information about investors, borrowers, transactions, investments, etc.

3. Create a form that allows the user to browse through the information recorded in this database about different financial instruments. For each instrument, present the following: identification number, name, description, and total amount of money invested in it. Insert a subform that presents a list with detailed information (identification number, name, address, and total amount of money invested) about the preferred investors of each instrument. 

4. Create a form that allows the user to browse through the information recorded in this database about the investors. The information should include the following: investor’s identification number, name, and address. Insert a subform that presents the following information about the investments made by the selected investor: investment identification number, amount invested, type of investment, and date of investment. Insert a textbox that presents the total amount of money invested so far, the interest earned, and the current balance in the investor’s account.

5. Create a form that facilitates the process of managing the account of a particular investor. The following is a way to present this form. Include a number of command buttons. When one clicks-on a command button: (1) the user can terminate one of the investments; (2) the user can select an investment (that is at maturity) to re-invest; (3) the user can convert debentures to equity; etc.    

6. Create a form that provides the user summary information of the accounts. This form consists of a number of command buttons. When one clicks-on a command button: (1) the user is prompted to enter an upper and lower limit. In return the user gets a list of investors who have a current balance within these limits; (2) the user can view all the deposits that are close to maturity; (3) the user gets a list of investors that should get an interest payment today; (4) the user gets a list of individuals and companies that have to make a payment today; etc.       

Design a logo for this database. Insert this logo in the forms created above. Pick a background color for the forms and colors for the borders of the titles. Include the following in the forms created: record navigation command buttons, record operations command buttons, and form operations command buttons as needed. 

Reports
1. Create the following financial reports:

a. Report the following details about the investors who will receive a dividend payment at the end of the current year: identification number, name, address, current balance, amount invested in shares, and the expected amount of dividend to be paid during the current year.

b. Report detailed information about the amount invested in fixed deposits/debentures/shares during the current year.

c. Report detailed information about the amount paid in interest on fixed deposits/debentures/shares during the current year.

d. Report detailed information about the amount lent to individuals and institutions during the current year.

e. Report detailed information about the amount collected during the current year on interest payments from individuals and institutions that have borrowed money from the company.

2. Use the label wizard to create labels with the address of each investor.

3. Use the chart wizard to plot the following:

a. Total earnings per month during the last twelve months.

b. Annual earnings per year during the last five years.

c. Total number of accounts at the end of the year during the last five years.

d. Total number of new accounts opened each year in the last five years.

e. Total amount collected in interest (from borrowers) per year in the last five years.

f. Total amount of money paid in interest per month in the last twelve months.

g. Total amount of money paid in dividends per year in the last five years.

4. Present identification number, name, address, and current balance of the following:

a. Investors who have an account balance higher that $50,000.

b. Borrowers who have received at least $50,000.

c. Investors who have fixed deposits close to maturity.

d. Investors who are about to receive an interest payment.

e. Borrowers who are about to make a payment.

Visual Basic.NET Application Development

This database application can be used by the employees and managers of the financial institution, the investors, the borrowers, the database administrator, etc. In the following figure we present a tentative layout of the system. 


In the welcome screen, the user can choose one of the five options presented. We give details about the forms or set of forms to be included in each option; however, you are encouraged to add other forms you find relevant. We suggest that the queries, forms, and reports already created in the Access Application Development section be included in here.

Investors: This part of the database keeps information about the investors. Investors can visit this part of the database in order to: (a) view and update their personal information; (b) view the current allocation of their funds; (c) re-allocate or re-invest their funds; etc.  

Borrowers: This part of the database keeps information about the borrowers. Borrowers can visit this part of the database in order to: (a) view and update their personal information; (b) view the current balance on the account; etc.  

Investments: This part of the database provides detailed information about investments. Managers browse this part of the database in order to identify: (a) trends on the profits earned, interest payments, interest collected, etc; (b) fixed deposits that are close to maturity; (c) investors who will receive an interest payment soon; etc. Investors visit this part of the database to identify new investment opportunities.     

Statistics, Graphs & Data Analysis: The managers browse this part of the database to identify trends in profits earned, total number of accounts, etc.    
Update: This form allows the user to add/delete/update the information kept in this database about investors, borrowers, investments, etc.

Web Extension
A user may access this database from personal computers at home or in the office. The user could be an investor, an employee or manager, the database administrator, etc. The user should have a login name and a password to be able to access the system. The investors use the system to update their personal information, view their account status, and identify investment opportunities. The employees use the system to identify trends in the profits earned, total number of accounts, etc. The database administrator can have access to the update forms. 
Develop an ASP.NET web application that will enable the users to access the database and perform the activities described above. Your application will have forms similar to the ones described in the VB.NET Application section.
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