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Case Study 36       Asset and Liability Management

Asset and Liability Management

Problem Description
Asset and liability management (ALM) is defined as “managing both assets and liabilities simultaneously for the purpose of mitigating interest rate risk, providing liquidity and enhancing the value of the bank.” ALM is concerned with planning, organizing, and controlling asset and liability mixes, volumes, yields, and rates in order to achieve a target interest margin. Managing the assets and liabilities of a company has become a very complex process as the number of transactions between organizations has increased. As a result, the traditional methods of managing assets and liabilities cannot be used. 

Asset and liability management depends heavily on the changes of interest rates in the market. The following methods are used to measure interest rate risk: (a) gap analysis: compares “the speed at which a financial institution’s assets and liabilities mature, when external interest rate changes” and (b) duration analysis: provides a “measure of time weighted average maturity resulting from the cash flows of a financial instrument.” Both tools have advantages and limitations. A number of simulation techniques have also been used to generate interest rate scenarios and determine the interest rate risk. The objective of this project is to build a decision support system that would enable a financial institution to manage the assets and liabilities using the approaches mentioned above.

Assets and liabilities are categorized as either rate-sensitive or rate-insensitive. The value of rate-sensitive assets and liabilities is heavily affected by interest rates. This is why the decision support system provides analysis tools only for rate-sensitive assets and liabilities. The analyses are based on data from internal activities of the company as well as on external data from related financial institutions. 

Database Design
We present below 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. Asset: The main attributes are identification number, name, type (rate-sensitive or not), value, rate of return, maturity date, etc.

2. Liability: The main attributes are identification number, name, type (rate-sensitive or not), value, rate of return, maturity date, etc.

3. Revenues: The main attributes are date, revenues, description, etc.

4. Expenditures: The main attributes are date, expenditures, descriptions, etc.

5. Interest Rate: The main attributes are type (short-term Treasury bill rate, long-term Treasury bill rate, LIBOR and commercial paper rates), value, date, etc.

Note that an institution has a number of assets and liabilities.

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. Create a query that lists the daily market interest rates during the last three years. This query will enable us to catch trends on the interest rates. 

2. Create a query that lists for each asset and liability the time until maturity.

3. Create a query that prompts for an interest rate and returns the present market value of the assets and liabilities of this database.  

4. Create a query that calculates the total market value of the assets and liabilities of this database.

5. Create a query that calculates the interest earned on each rate-sensitive asset during the last trimester. The interest earned (IE) is calculated as follows: IE = (AI)/100, where A is the amount of the rate-sensitive assets at the end of the trimester and I is the interest rate on the rate-sensitive assets in the end of the trimester.  

6. Calculate the rate-sensitive asset gap and liability gap for this institution. The sum of all the IE provides the rate-sensitive asset gap for this institution during the selected trimester. In a similar way, calculate the rate-sensitive liability gap during the selected trimester.

7. Create a query that would present the gap position of the financial institution. The gap position for the selected trimester is calculated as the difference between the rate-sensitive asset gap and rate-sensitive liability gap. 
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: assets, liabilities, interest rates, etc. These forms allow the user to add, update, and delete information about assets, liabilities, interest rates, etc.
3. Create a form that allows the user to browse through the information about the assets owned by this financial institution. For each asset, present the following: type, value, rate of return, maturity date, etc. Insert a textbox that presents the interest earned (IE) on this asset. Insert another textbox that presents the rate-sensitive asset gap for this institution.

4. Create a form that allows the user to choose a liability from a combo box. Create a subform that presents the following information about the selected liability: type (rate-sensitive or not), value, rate of return, maturity date, etc. Insert a textbox that presents the interest earned on this liability. Insert a textbox that presents the rate-sensitive liability gap and another textbox that presents the gap position of this financial institution.
Design a logo for this database. Insert this logo in the forms created above. Have the background color of the forms light green and the border color for the titles yellow. 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 a summary report about the assets of this financial institution. For each asset, present the following: name, rate of return, maturity date, value, etc.

2. Create a summary report about the liabilities of this financial institution. For each liability, present the following: name, rate of return, maturity date, value, etc.

3. Create a summary report for the company. The report should include all the assets and liabilities of this institution. For each asset and liability, present the interest earned in the last trimester. The report should also present the following: rate-sensitive asset and liability gap as well as the gap position of this financial institution in the last trimester. 

4. Use the chart wizard to plot the following:

a. Daily market interest rate during the last year.   

b. Revenues generated per month during the last year.

c. Monthly expenses during the last year.

d. Interest earned in the last trimester in each asset owned by this institution.

e. Interest earned in the last trimester in each liability owned by this institution.

f. The value of the assets owned per month during the last year.

g. The value of the liabilities per month during the last year.

Visual Basic.NET Application Development

This database application can be used by the employees and managers of the financial institution, 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 important. We suggest that the queries, forms, and reports already created in the Access Application Development section be included in here.

Assets & Liabilities: The user can browse the database to learn more about the assets and liabilities of this financial institution. Information on interest earnings of a particular rate-sensitive asset and liability and gap position of the institution can be found in here. 


[image: image1]
Interest Rates: This part of the database keeps information about market interest rates. A user can check this part of the database to learn more about trends in market interest rates.   

Statistics, Graphs, and Data Analysis: Managers use statistics, graphs, and data analysis tools to support their decisions. The plots built in the Access Application Development part can be included in here. 

Simulation model: The objective of the “what-if” type of analysis is to provide the managers with strategies that would reduce the risk from changes in interest rate. The returns from different assets and liabilities are functions of interest rates. Therefore, as the interest rate changes, the return from these investments changes as well. The simulation system calculates the interest rate risk under different scenarios and provides a summary report to managers to assist in selecting a favorable alternative. 

The following are the main steps of the simulation model:

a. The first step in this model is identifying a market interest rate for a cycle (say, a month). We analyze the data on interest rates to identify its distribution. We then randomly generate the interest rates from this distribution.

b. Assign the interest rate of unsecured credit loans equal to the average interest rate (generated in step (a)) for the cycle plus 7%. 

c. Assign the interest rate of real estate loans to the average interest rate (generated in step (a)) for the cycle plus 3.4%.

d. The interest rate for the rest of the rate-sensitive assets and liabilities is estimated using the TREND function. This is a function that is provided by Microsoft Excel. 

The syntax of this function is as follows:


New_value_of_y = TREND(known_value_of_y, known_value_of_x,  new_value_of_x, const)


For our purpose, values of x variables correspond to assets and liabilities of local financial institutions, and values of y correspond to those of the company in consideration. 

e. The historical data from the financial institution about the value of the assets and liabilities is used to estimate the value of the assets and liabilities in the current period of time using the TREND function in Microsoft Excel.

f. Calculate the interest earned (IE) in the rate-sensitive assets and liabilities.

g. Calculate the rate-sensitive asset gap by summing up the IE of the rate-sensitive assets. 

h. Calculate the rate-sensitive liability gap by summing up the IE of rate-sensitive liabilities.

i. Calculate the gap position of the institution.

j. The risk factor determines the accuracy of the decision support system. It is calculated as follows: Error = (A – D)/A, where A are the actual results from the database and D are the corresponding expectations. The product of these individual errors provides the system with the risk factor used to calculate the interest rate risk (IRR).

k. Calculate IRR = ((D – A)/A) – RF, where RF is the risk factor. Managers are interested in maintaining a positive risk factor, which indicates that the institution will be able to keep the desired gap position.
Update: The update form requires an administrator login name and password. This form allows the user to add/delete/update the information kept in this database about assets, liabilities, interest rates, etc.

Web Extension
A user may access this database from personal computers at home or in the office. The user could be an employee, a manager, the database administrator, etc. The managers need to access the database to retrieve information about certain assets and liabilities, run the simulation study, etc. Only 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.

Reference
Moynihan, G.P. et al., “DSSALM: A decision support system for asset and liability management.” Decision Support Systems 33: 23-38, 2002.
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