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A Mini-lesson for:
elementary and secondary teachers

adult and community educators

students and parents

This mini-lesson includes learning objectives, background information, discussion questions, an activity and sources of additional information.

Objectives 

Students will learn:

· How interest paid or received is calculated.


· How the calculation effect interest. 


· The difference between simple and compound interest. 


· How repaying a loan early saves you money. 

Overview 
Although Shakespeare cautioned "neither a borrower nor a lender be," using and providing credit has become a way of life for many individuals in today's economy.  Examples of borrowing by individuals are numerous—home mortgages, car loans, credit cards, etc.  While perhaps more commonly thought of as investing, many examples of lending by individuals can be identified.  By opening a savings account, an individual makes a loan to the bank; by purchasing a savings bond, an individual makes a loan to the government.
As with goods and services that an individual might buy or sell, the use or extension of credit has a price attached to it, namely the interest paid or earned.  And, just as consumers shop for the best price on a particular item of merchandise, so too should consumers "comparison shop" for credit—whether borrowing or lending.  But comparing prices for credit can, at times, be confusing. Although the price of credit is generally stated as a rate of interest, the amount of interest paid or earned depends on a number of other factors, including the method used to calculate interest.
Two federal laws have been passed to minimize some of the confusion consumers face when they borrow or lend money. The TRUTH IN LENDING ACT, has made it easier for consumers to comparison shop when they borrow money.  Similarly, the purpose of the Truth in Savings Act, is to assist consumers in comparing deposit accounts offered by depository institutions.
Provisions of the Truth in Lending Act have been implemented through the Federal Reserve's Regulation Z, which defines creditor responsibilities.  Most importantly, creditors are required to disclose both the Annual Percentage Rate (APR) and the total dollar Finance Charge to the borrowing consumer.  Simply put, the APR is the relative cost of credit expressed in percentage terms on the basis of one year.  Just as "unit pricing" gives the consumer a basis for comparing prices of different-sized packages of the same product, the APR enables the consumer to compare the prices of different loans regardless of the amount, maturity, or other terms.
Similarly, provisions of the Truth in Savings Act have been implemented through the Federal Reserve's Regulation DD.  These provisions include a requirement that depository institutions disclose an annual percentage yield (APY) for interest-bearing deposit accounts.  Like the APR, an APY will provide a uniform basis for comparison by indicating, in percentage terms on the basis of one year, how much interest a consumer receives on a deposit account.
While federal laws make it easier to comparison shop for credit and deposit accounts, a variety of methods continue to be used to calculate the amount of interest paid or earned by a consumer.  To make an informed decision, it is useful to understand the relationships between these different methods.

Interest Calculations
Interest represents the price borrowers pay to lenders for credit over specified periods of time. The amount of interest paid depends on a number of factors:  the dollar amount lent or borrowed, the length of time involved in the transaction, the stated (or nominal) annual rate of interest, the repayment schedule, and the method used to calculate interest.
If, for example, an individual deposits $1,000 for one year in a bank paying  5 percent interest on savings, then at the end of the year the depositor may receive interest of $50, or some other amount, depending on the way interest is calculated.  Alternatively, an individual who borrows $1,000 for one year at 5 percent and repays the loan in one payment at the end of a year may pay $50 in interest, or some other amount, again depending on the calculation method used.

Simple Interest 

The various methods used to calculate interest are basically variations of the simple interest calculation method. The basic concept underlying simple interest is that interest is paid only on the original amount borrowed for the length of time the borrower has use of the credit. The amount borrowed is referred to as the principal.  In the simple interest calculation, interest is computed only on that portion of the original principal still owed.
Example 1 
Suppose $1,000 is borrowed at 5 percent and repaid in one payment at the end of one year. Using the simple interest calculation, the interest amount would be 5 percent of $1,000 for one year or $50 since the borrower had use of $1,000 for the entire year.

When more than one payment is made on a simple interest loan, the method of computing interest is referred to as "interest on the declining balance."  Since the borrower only pays interest on that amount of original principal that has not yet been repaid, interest paid will be smaller the more frequent the payments.  At the same time, of course, the amount of credit at the borrower's disposal is also smaller.
Example 2 
Using simple interest on the declining balance to compute interest charges, a 5 percent, $1,000 loan repaid in two payments(one at the end of the first half-year and another at the end of the second half-year would accumulate total interest charges of $ 37.50. 
The first payment would be $500 plus $25 (5 percent of $1,000 for one-half year), or $525; the second payment would be $500 plus $12.50 (5 percent of $500 for one-half year), or $512.50. 
The total amount paid would be $525 plus $512.50, or $1,037.50.  Interest equals the difference between the amount repaid and the amount borrowed, or $37.50.  

If four quarterly payments of $250 plus interest were made, the interest amount would be $31.25; if 12 monthly payments of $83.33 plus interest were made, the interest amount would be $27.08.
Example 3 
When interest on the declining balance method is applied to a 5 percent, $1,000 loan that is to be repaid in two equal payments, payments of $518.83 would be made at the end of the first half-year and at the end of the second half-year. Interest due at the end of the first half-year remains $25; therefore, with the first payment the balance is reduced by $493.83 ($518.83 less $25), leaving the borrower $506.17 to use during the second half-year.  The interest for the second half-year is 5 percent of $506.17 for one-half year, or $12.66.  The final $518.83 payment, then, covers interest of $12.66 plus the outstanding balance of $506.17.  Total interest paid is $25 plus $12.66, or $37.66, slightly more than in Example 2.
This equal payment variation is commonly used with mortgage payment schedules.  Each payment over the duration of the loan is split into two parts.  Part one is the interest due at the time the payment is made, and part two(the remainder(is applied to the balance or amount still owed.  In addition to mortgage lenders, credit unions typically use the simple interest/ declining balance calculation method for computing interest on loans.  A number of banks also offer personal loans using this method.



Other Calculation Methods 

Add-on interest, bank discount, and compound interest calculation methods differ from the simple interest method as to when, how, and on what balance interest is paid.  The "effective annual rate" for these methods is that annual rate of interest which, when used in the simple interest rate formula, equals the amount of interest payable in these other calculation methods.  For the declining balance method, the effective annual rate of interest is the stated or nominal annual rate of interest.  For the methods described below, the effective annual rate of interest differs from the nominal rate.

Add-on interest 

When the add-on interest method is used, interest is calculated on the full amount of the original principal.  The interest amount is immediately added to the original principal, and payments are determined by dividing principal plus interest by the number of payments to be made.  When only one payment is involved, this method produces the same effective interest rate as the simple interest method.  When two or more payments are to be made, however, use of the add-on interest method results in an effective rate of interest that is greater than the nominal rate. True, the interest amount is calculated by applying the nominal rate to the total amount borrowed, but the borrower does not have use of the total amount for the entire time period if two or more payments are made.
Example 4 

Consider, again, the two-payment loan in Example 3.  Using the add-on interest method, interest of $50 (5 percent of $1,000 for one year) is added to the $1,000 borrowed, giving $1,050 to be repaid; half (or $525) at the end of the first half-year and the other half at the end of the second half-year.
In Example 3, where the declining balance method was used, an effective rate of 5 percent meant two equal payments of $518.83 were to be made.  Now with the add-on interest method each payment is $525.  The effective rate of this 5 percent add-on rate loan, then, is greater than 5 percent.  In fact, the corresponding effective rate is 6.631 percent.  This rate takes into account the fact that the borrower does not have use of $1,000 for the entire year, but rather use of $1,000 for the first half-year and use of about $500 for the second half-year.
A one-year, two equal-payment, 5 percent add-on rate loan is equivalent to a one-year, two equal-payment, 6.631 percent declining balance loan.  When the first $525 payment is made, $33.15 in interest is due (6.631 percent of $1,000 for one-half year).  Deducting the $33.15 from $525 leaves $491.85 to be applied to the outstanding balance of $1,000, leaving the borrower with $508.15 to use during the second half-year.  The second $525 payment covers $16.85 in interest (6.631 percent of $508.15 for one-half year) and the $508.15 balance due.
In this particular example, using the add-on interest method means that no matter how many payments are to be made, the interest will always be $50.  As the number of payments increases, the borrower has use of less and less credit over the year.  For example, if four quarterly payments of $262.50 are made, the borrower has the use of $1,000 during the first quarter, around $750 during the second quarter, around $500 during the third quarter, and around $250 during the fourth and final quarter.  

Therefore, as the number of payments increases, the effective rate of interest also increases.  For instance, in the current example, if four quarterly payments are made, the effective rate of interest would be 7.922 percent; if 12 monthly payments are made, the effective interest rate would be 9.105 percent. The add-on interest method is sometimes used by finance companies and some banks in determining interest on consumer loans.

Bank Discount
When the bank discount calculation method is used, interest is calculated on the amount to be paid back and the borrower receives the difference between the amount to be paid back and the interest amount. The bank discount method is also referred to as the discount basis.
Example 5 

Consider the loan in Example 1 where a 5 percent, $1,000 loan is to be repaid at the end of one year.  If the bank discount method is used, the interest amount of $50 would be deducted from the $1,000, leaving the borrower with $950 to use over the year.  At the end of the year, the borrower pays $1,000. The interest amount of $50 is the same as in Example 1. 
The borrower in Example 1, however, had the use of $1,000 over the year.  Thus, the effective rate of interest in Example 5 would be 5.263 percent ($50 divided by $950) compared to an effective rate of 5 percent in Example 1.
Forms of borrowing that use the bank discount method often have no intermediate payments. For example, the bank discount method is used for Treasury bills sold by the U.S. government and commercial paper issued by businesses.  In addition, U. S. savings bonds are sold on a discount basis, i.e., at a price below their face value.
How Many Days in a Year?
In the above examples, a year was assumed to be 365 days long.  Historically, in order to simplify interest calculations, lenders and borrowers often assumed that each year had twelve 30-day months, resulting in a 360-day year.  For any given nominal rate of interest, the effective rate of interest will be greater when a 360-day year is used in the interest calculation than when a 365-day year is used.
Example 6 

Suppose that a $1,000 loan is discounted at 5 percent and payable in 365 days.  This is the situation in Example 5 where, based on a 365-day year, the effective rate of interest was 5.263 percent.  If the bank discount calculation assumes a 360-day year, then the length of time is computed to be 365/360 instead of exactly one year; the interest deducted (the discount) equals $50.69 instead of $50; and the effective annual rate of interest is 5.34 percent.  Some of the examples cited earlier that use the bank discount method, namely Treasury bills sold by the U.S. government and commercial paper issued by businesses, assume a 360-day year in calculating interest.

Compound Interest 

When the compound interest calculation is used, interest is calculated on the original principal plus all interest accrued to that point in time.  Since interest is paid on interest as well as on the amount borrowed, the effective interest rate is greater than the nominal interest rate.  The compound interest rate method is often used by banks and savings institutions in determining interest they pay on savings deposits "loaned" to the institutions by the depositors.
Example 7 

Suppose $1,000 is deposited in a bank that pays a 5 percent nominal annual rate of interest, compounded semiannually (twice a year). At the end of the first half-year, $25 in interest (5 percent of $1,000 for one-half year) is payable.  At the end of the year, the interest amount is calculated on the $1,000 plus the $25 in interest already paid, so that the second interest payment is $25.63 (5 percent of $1,025 for one-half year).  The interest amount payable for the year, then, is $25 plus $25.63, or $50.63.  The effective rate of interest is 5.063 percent, which is greater than the nominal 5 percent rate.
The more often interest is compounded within a particular time period, the greater will be the effective rate of interest.  In a year, a 5 percent nominal annual rate of interest compounded four times (quarterly) results in an effective annual rate of 5.0945 percent; compounded 12 times (monthly), 5.1162 percent; and compounded 365 times (daily), 5.1267 percent. The effective rate of interest is disclosed as the Annual Percentage Yield (APY).
When the interval of time between compounding approaches zero (even shorter than a second), then the method is known as continuous compounding. Five percent continuously compounded for one year will result in an effective annual rate of 5.1271 percent. 

When Repayment Is Early 

In the above examples, it was assumed that periodic loan payments were always made exactly when due.  Often, however, a loan may be completely repaid before it is due. When the declining balance method for calculating interest is used, the borrower is not penalized for prepayment since interest is paid only on the balance outstanding for the length of time that amount is owed.  When the add-on interest calculation is used, however, prepayment implies that the lender obtains some interest that is unearned.  The borrower then is actually paying an even higher effective rate since the funds are not available for the length of time of the original loan contract.

Rule of 78s
Some loan contracts make provisions for an interest rebate if the loan is prepaid.  One method used in determining the amount of the interest rebate is referred to as the "Rule of 78s".  Application of the Rule of 78s yields the percentage of the total interest amount that is to be returned to the borrower in the event of prepayment.  The percentage figure is arrived at by dividing the sum of the integer numbers (digits) from one to the number of payments remaining by the sum of the digits from one to the total number of payments specified in the original loan contract. 
For example, if a five-month loan is paid off by the end of the second month (i.e., there are three payments remaining), the percentage of the interest that the lender would rebate is (1+2+3)÷(1+2+3+4+5) = (6÷15), or 40 percent or (3 x 4) ÷(5 x 6)=(12÷30) = 40 percent.  The refund on a finance charge of $50 would be $20 ($50 x .40).  The name derives from the fact that 78 is the sum of the digits from one to 12 and, therefore, is the denominator in calculating interest rebate percentages for all 12-period loans.
Application of the Rule of 78s results in the borrowers paying somewhat more interest than would have been paid with a comparable declining balance loan.  How much more depends on the total number of payments specified in the original loan contract and the effective rate of interest charged.  The greater the specified total number of payments and the higher the effective rate of interest charged, the more the amount of interest figured under the Rule of 78s exceeds that under the declining balance method.
The difference between the Rule of 78s interest and the declining balance interest also varies depending upon when the prepayment occurs. This difference over the term of the loan tends to increase up to about the one-third point of the term and then decrease after this point. For example, with a 12-month term, the difference with prepayment occurring in the second month would be greater than the difference that would occur with prepayment in the first month; the third-month difference would be greater than the second-month difference; the fourth month (being the one-third point) would be greater than both the third month-difference and the fifth-month difference. After the fifth month, each succeeding month's difference would be less than the previous month's difference.

See Web Site on Rule of 78s What Is It? http://www.in.gov/dfi/education/MiniLessons/rule78s.htm  and Rule of 78s Vs Simple Interest at: http://www.in.gov/dfi/education/MiniLessons/rule78vs.htm. 

Example 8 

Suppose that there are two $1,000 loans that are to be repaid over 12 months.  Interest on the first loan is calculated using a 5 percent add-on method, which results in equal payments of $87.50 due at the end of each month ($1,000 plus $50 interest divided by 12 months).  The effective annual rate of interest for this loan is 9.105 percent.  Any interest rebate due because of prepayment is to be determined by the Rule of 78s.
Interest on the second loan is calculated using a declining balance method where the annual rate of interest is the effective annual rate of interest from the first loan, or 9.105 percent.  Equal payments of $87.50 are also due at the end of each month for the second loan.
Suppose that repayment on both loans occurs after one-sixth of the term of the loan has passed, i.e., at the end of the second month, with the regular first month's payment being made for both loans. The interest paid on the first loan will be $14.74, while the interest paid on the second loan will be $14.57, a difference of 17 cents.  If the prepayment occurs at the one-third point, i.e., at the end of the fourth month (regular payments having been made at the end of the first, second, and third months), interest of $26.92 is paid on the first loan and interest of $26.69 on the second loan, a difference of 23 cents.  

If the prepayment occurs later, say at the three-fourths point, i.e., at the end of the ninth month (regular payments having been made at the end of the first through eighth months), $46.16 in interest is paid on the first loan and $46.07 in interest is paid on the second loan, a difference of but 9 cents.
Charges Other Than Interest 

In addition to the interest that must be paid, loan agreements often will include other provisions which must be satisfied.  Two examples of these provisions are mortgage points and required (compensating) deposit balances.

Mortgage points 

Mortgage lenders will sometimes require the borrower to pay a charge in addition to the interest.  This extra charge is calculated as a percentage of the mortgage amount and is referred to as mortgage points.  For example, if 2 points are charged on a $100,000 mortgage, then 2 percent of $100,000, or $2,000, must be paid in addition to the stated interest. 
The borrower, therefore, is paying a higher price than if points were not charged(i.e., the effective rate of interest is increased.  In order to determine what the effective rate of interest is when points are charged, it is necessary to deduct the dollar amount resulting from the point calculation from the mortgage amount and add it to the interest amount to be paid.  The borrower is viewed as having use of the mortgage amount less the point charge amount rather than the entire mortgage amount.
Example 9 

Suppose that 2 points are charged on a 20-year, $100,000 mortgage where the rate of interest (declining balance calculation) is 7 percent.  The payments are to be $775.30 per month.  Once the borrower pays the $2,000 point charge, there is $98,000 to use.  With payments of $775.30 a month over 20 years, the result of the 2-point charge is an effective rate of 7.262 percent.

The longer the time period of the mortgage, the lower will be the effective rate of interest when points are charged because the point charge is spread out over more payments.  In the above example, if the mortgage had been for 30 years instead of 20 years, the effective rate of interest would have been 7.201 percent.

Required (Compensating) Deposit Balances 

A bank may require that a borrower maintain a certain percentage of the loan amount on deposit as a condition for obtaining the loan.  The borrower, then, does not have the use of the entire loan amount but rather the use of the loan amount less the amount that must be kept on deposit.  The effective rate of interest is greater than it would be if no compensating deposit balance were required.
Example 10 

Suppose that $1,000 is borrowed at 5 percent from a bank to be paid back at the end of one year.  Suppose, further, that the lending bank requires that 10 percent of the loan amount be kept on deposit.  The borrower, therefore, has the use of only $900 ($1,000 less 10 percent) on which an interest amount of $50 (5 percent of $1,000 for one year) is charged.  The effective rate of interest is, therefore, 5.556 percent as opposed to 5 percent when no compensating balance is required.

Summary 

Although not an exhaustive list, the methods of calculating interest described here are some of the more common methods in use.  They indicate that the method of interest calculation can substantially affect the amount of interest paid, and that savers and borrowers should be aware not only of nominal interest rates but also of how nominal rates are used in calculating total interest charges.
DISCUSSION QUESTIONS

1.  How does the method of repayment effect the annual percentage rate of 
     interest?


2.  Does compounding of interest effect the annual yield of a savings 
     account.     Explain.


3.  What two federal laws have been passed to minimize some of the 
     confusion consumers face when they borrow or lend money?


4.   What is the Rule of 78s?


ACTIVITY

1.  Give students some other examples to compute interest for different periods, 
     payment terms, and loan amounts.
    
2.  Have students figure the amount of money they would have in a year if  they saved 
     $100.00 a month at an interest rate of 3% and the interest is compounded quarterly.
     ($1,222.67)

3.  Have students compute a Rule of 78s refund for a loan of $5,000 with 36 payments 
     of $188.38 paid out after 12 payments. (24 months unearned, (24x25) ÷ (36x3) = 
     (600 ÷ 1332) = 45.05%, Finance charge $1781.68 x .4505 = $802.65 refund.)
4.  Give students Brochures.

PowerPoint presentation for this Mini-lesson at:  www.in.gov/dfi/education/MiniLessons/ABCs_OF_COMPUTING_INTEREST.ppt 

Sources Of Additional Information 

Books

Questa (1999) is an introductory text on fixed income and foreign exchange mathematics. 

Stigum and Robinson (1996) is a detailed, hands-on guide to fixed income computations with an emphasis on standard conventions for calculating day counts, accrued interest, compounding, etc.
Internet

Investopedia.Com(Compounding at:  http://www.investopedia.com/terms/c/compounding.asp 

Compound Interest at:  http://www.math.hawaii.edu/~ramsey/CompoundInterest.html 

Interest Tutorial at:  http://www.cs.utah.edu/~zachary/isp/applets/Interest/Interest.html 

Teachers and Money(Compounding at:  http://www.angelfire.com/ca/hennings1/Acompounding.html 

+Plus Magazine(Have we Caught Your Interest at:  http://pass.maths.org.uk/issue11/features/compound/    
Interest - Wikipedia, the free encyclopedia at:  http://en.wikipedia.org/wiki/Interest 

How much, at what rate, when?  at:  http://www.calcbuilder.com/cgi-bin/calcs/SAV14.cgi
Note:  The links in this Mini-lesson that go to web sites outside of this agency's control are provided as a convenience only.  The Department takes no responsibility for their content.
As with goods and services that an individual might buy or sell, the use or extension of credit has a price attached to it, namely the interest paid or earned.  And, just as consumers shop for the best price on a particular item of merchandise, so too should consumers "comparison shop" for credit—whether borrowing or lending.   

Comparing prices for credit can, at times, be confusing. Although the price of credit is generally stated as a rate of interest, the amount of interest paid or earned depends on a number of other factors, including the method used to calculate interest.
Two federal laws have been passed to minimize some of the confusion consumers face when they borrow or lend money. The TRUTH IN LENDING ACT, has made it easier for consumers to comparison shop when they borrow money.  Similarly, the purpose of the Truth in Savings Act, is to assist consumers in comparing deposit accounts offered by depository institutions.

While federal laws make it easier to comparison shop for credit and deposit accounts, a variety of methods continue to be used to calculate the amount of interest paid or earned by a consumer.  To make an informed decision, it is useful to understand the relationships between these different methods.
Interest Calculations
Interest represents the price borrowers pay to lenders for credit over specified periods of time. The amount of interest paid depends on a number of factors:  the dollar amount lent or borrowed, the length of time involved in the transaction, the stated (or nominal) annual rate of interest, the repayment schedule, and the method used to calculate interest.
If, for example, an individual deposits $1,000 for one year in a bank paying  5 percent interest on savings, then at the end of the year the depositor may receive interest of $50, or some other amount, depending on the way interest is calculated.  Alternatively, an individual who borrows $1,000 for one year at 5 percent and repays the loan in one payment at the end of a year may pay $50 in interest, or some other amount, again depending on the calculation method used.

Simple Interest 

The various methods used to calculate interest are basically variations of the simple interest calculation method. The basic concept underlying simple interest is that interest is paid only on the original amount borrowed for the length of time the borrower has use of the credit. The amount borrowed is referred to as the principal.  In the simple interest calculation, interest is computed only on that portion of the original principal still owed.
Example 1 
Suppose $1,000 is borrowed at 5 percent and repaid in one payment at the end of one year. Using the simple interest calculation, the interest amount would be 5 percent of $1,000 for one year or $50 since the borrower had use of $1,000 for the entire year.

When more than one payment is made on a simple interest loan, the method of computing interest is referred to as "interest on the declining balance."  Since the borrower only pays interest on that amount of original principal that has not yet been repaid, interest paid will be smaller the more frequent the payments.  At the same time, of course, the amount of credit at the borrower's disposal is also smaller.
Example 2 
Using simple interest on the declining balance to compute interest charges, a 5 percent, $1,000 loan repaid in two payments(one at the end of the first half-year and another at the end of the second half-year would accumulate total interest charges of $ 37.50. 
The first payment would be $500 plus $25 (5 percent of $1,000 for one-half year), or $525; the second payment would be $500 plus $12.50 (5 percent of $500 for one-half year), or $512.50. 
The total amount paid would be $525 plus $512.50, or $1,037.50.  Interest equals the difference between the amount repaid and the amount borrowed, or $37.50.  

If four quarterly payments of $250 plus interest were made, the interest amount would be $31.25; if 12 monthly payments of $83.33 plus interest were made, the interest amount would be $27.08.
Example 3 
When interest on the declining balance method is applied to a 5 percent, $1,000 loan that is to be repaid in two equal payments, payments of $518.83 would be made at the end of the first half-year and at the end of the second half-year. Interest due at the end of the first half-year remains $25; therefore, with the first payment the balance is reduced by $493.83 ($518.83 less $25), leaving the borrower $506.17 to use during the second half-year.  The interest for the second half-year is 5 percent of $506.17 for one-half year, or $12.66.  The final $518.83 payment, then, covers interest of $12.66 plus the outstanding balance of $506.17.  Total interest paid is $25 plus $12.66, or $37.66, slightly more than in Example 2.
This equal payment variation is commonly used with mortgage payment schedules.  Each payment over the duration of the loan is split into two parts.  Part one is the interest due at the time the payment is made, and part two(the remainder(is applied to the balance or amount still owed.  In addition to mortgage lenders, credit unions typically use the simple interest/ declining balance calculation method for computing interest on loans.  A number of banks also offer personal loans using this method.

Other Calculation Methods 

Add-on interest, bank discount, and compound interest calculation methods differ from the simple interest method as to when, how, and on what balance interest is paid.  The "effective annual rate" for these methods is that annual rate of interest which, when used in the simple interest rate formula, equals the amount of interest payable in these other calculation methods.  For the declining balance method, the effective annual rate of interest is the stated or nominal annual rate of interest.  For the methods described below, the effective annual rate of interest differs from the nominal rate.
Add-on interest 

When the add-on interest method is used, interest is calculated on the full amount of the original principal.  The interest amount is immediately added to the original principal, and payments are determined by dividing principal plus interest by the number of payments to be made.  When only one payment is involved, this method produces the same effective interest rate as the simple interest method.  When two or more payments are to be made, however, use of the add-on interest method results in an effective rate of interest that is greater than the nominal rate. True, the interest amount is calculated by applying the nominal rate to the total amount borrowed, but the borrower does not have use of the total amount for the entire time period if two or more payments are made.
Example 4 

Using the add-on interest method, interest of $50 (5 percent of $1,000 for one year) is added to the $1,000 borrowed, giving $1,050 to be repaid; half (or $525) at the end of the first half-year and the other half at the end of the second half-year.

In Example 3, where the declining balance method was used, an effective rate of 5 percent meant two equal payments of $518.83 were to be made.  Now with the add-on interest method each payment is $525.  The effective rate of this 5 percent add-on rate loan, then, is greater than 5 percent.  In fact, the corresponding effective rate is 6.631 percent.  This rate takes into account the fact that the borrower does not have use of $1,000 for the entire year, but rather use of $1,000 for the first half-year and use of about $500 for the second half-year.
To see that a one-year, two equal-payment, 5 percent add-on rate loan is equivalent to a one-year, two equal-payment, 6.631 percent declining balance loan, consider the following.  When the first $525 payment is made, $33.15 in interest is due (6.631 percent of $1,000 for one-half year).  Deducting the $33.15 from $525 leaves $491.85 to be applied to the outstanding balance of $1,000, leaving the borrower with $508.15 to use during the second half-year.  The second $525 payment covers $16.85 in interest (6.631 percent of $508.15 for one-half year) and the $508.15 balance due.
In this particular example, using the add-on interest method means that no matter how many payments are to be made, the interest will always be $50.  As the number of payments increases, the borrower has use of less and less credit over the year.

Bank Discount
When the bank discount calculation method is used, interest is calculated on the amount to be paid back and the borrower receives the difference between the amount to be paid back and the interest amount. The bank discount method is also referred to as the discount basis.
Example 5 

Consider the loan in Example 1 where a 5 percent, $1,000 loan is to be repaid at the end of one year.  If the bank discount method is used, the interest amount of $50 would be deducted from the $1,000, leaving the borrower with $950 to use over the year.  At the end of the year, the borrower pays $1,000. The interest amount of $50 is the same as in Example 1. 
The borrower in Example 1, however, had the use of $1,000 over the year.  Thus, the effective rate of interest in Example 5 would be 5.263 percent—$50 divided by $950—compared to an effective rate of 5 percent in Example 1.

How Many Days in a Year?
In the above examples, a year was assumed to be 365 days long.  Historically, in order to simplify interest calculations, lenders and borrowers often assumed that each year had twelve 30-day months, resulting in a 360-day year.  For any given nominal rate of interest, the effective rate of interest will be greater when a 360-day year is used in the interest calculation than when a 365-day year is used.
Example 6 

Suppose that a $1,000 loan is discounted at 5 percent and payable in 365 days.  This is the situation in Example 5 where, based on a 365-day year, the effective rate of interest was 5.263 percent.  If the bank discount calculation assumes a 360-day year, then the length of time is computed to be 365/360 or 1-1/72 years instead of exactly one year; the interest deducted (the discount) equals $50.69 instead of $50; and the effective annual rate of interest is 5.34 percent.  Some of the examples cited earlier that use the bank discount method, namely Treasury bills sold by the U.S. government and commercial paper issued by businesses, assume a 360-day year in calculating interest.
Call our toll-free number or write to the address on the cover for a copy of any of the brochures listed or for further consumer credit information.  
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WHAT IS INVESTING?

Investing is how you make your money grow, or appreciate for long term financial goals. It is a way of saving your money for something further ahead in the future.


Saving is a plan to set aside a certain amount of your earned income over a short period of time in order to be able to accomplish a short term goal. It is a plan of action where you plan on acquiring a certain amount of money by redirecting some of the money you have received from your various sources of income.

Investing, on the other hand, is a much longer term activity. We consider investing as an action that is based on long term goals and is primarily accomplished by having your money make more money for you.

WHY INVEST?

There are three main reasons to invest. You can beat inflation, achieve financial goals like buying a car or paying for college, and retirement. Yes, you should start thinking about retirement now.

You can choose from many investing options. You can invest in stocks, mutual funds, or bonds!

TIME VALUE OF MONEY

The best thing to do, is to start saving money as soon as possible. The younger you are, the more money you will have. Let me give you an example of how time can save you $52,000 and make you $220,000.

Invest $2000 a year for nine years and start at the age of 21. On a 10% interest rate, the initial $18,000 you invested will be worth $763,000 by the time you reach the age of 65.

If you have a friend who waits until he/she is 30 to start saving and they save $2,000 a year every year until they are 65 which is a total of $70,000, they will only have $542,048.73, a difference of $220,000 from the person who started at the age of 21. Time is definitely on your side, so start early! Imagine what it would be if you started saving even earlier than 21!

What if I have $10,000 invested at various interest rates? After 20 years this is what I would have.

	Rate
	$ After 20 Years

	4%
	$21,911

	6%
	$32,071

	8%
	$46,610

	10%
	$67,275

	12%
	$96,463

	14%
	$137,435

	16%
	$194,607


$194,607 vs. $21,911: which do you think is better?

 

[image: image6.wmf]RULE OF 72
If you want to know how long it will take to double your money, take the number 72 and divide that number by the interest rate you are getting. So if you deposit $3,000 into an account with a 2% interest rate, 72 ÷ 2 is 36. So in 36 years you will have $6,000.

 

If you have an interest rate of 12%, you will make $6,000 in five years. The higher the interest, the quicker it is.

STOCK MARKET
The stock market is one option for investing your money. Stocks are unmatched in comparison to any other investing tool. They are the leading way to make money and stay ahead of inflation over time. This is ideal if you have long term investment goals.

When you invest in stocks that a company offers, you are buying a share of that company. Depending on how well the company does determines how much each share is worth.

Comparing stocks to savings accounts, the tendency is that stocks give you a higher rate of return on your initial investment. But that is not without a risk.

The risk is, your stock is not FDIC insured like a savings account. Whatever you put into savings you are guaranteed to receive, plus your interest.

When you buy stock in a company, they could go bankrupt and the business shuts down, or the stock will not be worth the price you paid for it. These things do happen, but if you invest with the proper strategies, you will usually come out a winner.

BONDS

A bond is an agreement on a loan between the issuer and the person buying the bond (bondholder). The bondholder has “lent” a certain amount of money to a government agency, municipality, or corporation and is given interest on the loan.

The term of a bond is given a fixed-rate at the time of issue and expires on the specified maturity date. At that time, the issuer is responsible to pay the bondholder the face value of the bond. Throughout the term of the loan, the issuer also pays interest to the bondholder. The interest amount is set when the bond is issued. 

Bonds can vary in term length. The can be a short as one year or as long as 30 years. Usually, the longer the term on the bond, the better interest rate the bondholder receives. 

If you choose to sell your bond before the term is up, you can, but you lose money. It’s always best to keep bonds for their full term.

MUTUAL FUNDS

When investors decide to invest in a mutual fund, then money is put in a pool of money from other investors to create a large portfolio so everyone benefits from bigger profits. Most funds buy a variety of investments like stocks, bonds, or other securities. Because there is such a variety of different investments in one mutual fund, there is not as much of a risk. 

Usually if one investment has a bad return, another will make up for that loss. 


To invest in a mutual fund, an investor buys shares of the fund and becomes a shareholder. That fund makes money two ways: by earning dividends or interest on its investments and by selling investments that have grown in price. The fund then pays out its profits to the shareholders. 

Note: This is better if you are investing for long term profits.
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When it comes to savings, interest is what it's all about. Interest is what a borrower pays a lender for the use of the lender's money.
When you deposit money in a savings account, a money market account, an interest-bearing checking account or a certificate of deposit (CD), you're lending that financial institution your money. The institution uses that money to make loans ( essentially, borrowing money from you and paying you interest for the right to use your money to lend to someone else.
Of course, the institution then charges that loan customer an even higher interest rate to more than recover the interest it's paying you. Interest is calculated as a percentage of the amount of the loan.
Interest can get complicated, especially when the terms "rate" and "yield" are involved.
You may see a $10,000 CD with a 5-percent annual interest rate (APR), but right next to it is the annual percentage yield (APY) number and it's higher.
The difference between rate and yield is determined by how frequently interest is paid, and how it is paid.
Rate is the nominal, or stated, interest rate on the investment. If you have a CD with a 5-percent nominal rate, then interest is calculated by multiplying 5 percent by the amount invested and by the fraction of a year the money is invested.
Let's say interest pays annually. A $10,000 investment will earn $500 in interest. ($10,000 x 5 percent x 1 year.) When an investment pays interest annually, its rate and its yield are the same.
The more frequently interest is paid, the higher the yield. That's because the interest payment is credited to the CD and it starts earning interest along with the invested principal.
If the 5 percent CD paid interest semi-annually, the six-month interest payment would be $250, ($10,000 x 5 percent x .5 years.)

The $250 payment starts earning interest and earns $6.25 in interest during the next six months, ($250 x 5 percent x .5 years.) That's what compounding interest is all about.
The first CD earned $500 in interest after a year and the second CD earned $506.25 in interest. The rate and yield on the first CD is 5 percent. The rate on the second CD is 5 percent, but its yield (APY) is 5.06 percent. If interest was paid daily, the rate would be 5 percent but the yield (APY) would be 5.13 percent.
These yield computations assume that the interest is reinvested in the CD at the CD's nominal rate.

Always shop for the best Annual Percentage Yield.
How Interest Rates are Determined
Interest rates are affected by a number of factors. The Federal Reserve, which is charged with maintaining the stability of the nation's financial system, raises or lowers short-term interest rates in an effort to maintain that stability.
The Fed regularly takes these actions in response to economic expansions and contractions that the country goes through on a fairly routine basis. Short-term rates are raised in expansions (  good times (  to keep the economy from building too fast and risking inflation, which is caused by too much money chasing too few goods and services. Raising rates makes it more expensive for companies and individuals to borrow money.
The Fed will lower short-term rates when the economy is contracting (  slowing down. Lowering rates makes it less expensive to borrow money, the idea being that businesses and consumers will buy more products and services and speed the economy up a bit and keep the economy from sinking into a recession.

A recession happens when consumers hold on to their money and don't buy the products and services that keep companies afloat and employees employed.
When the Fed cuts short-term rates, it is cutting the rate that banks charge each other to borrow money. Those cuts are eventually passed on to businesses and consumers. The same thing happens in reverse when the Fed raises short-term rates.
Other factors affect interest rates, too, but on a more irregular basis. A crisis involving the foreign oil-producing nations, for example, could have a major economic impact that could affect interest rates.
Long-term interest rates aren't affected by economic conditions as much as short-term rates, but there is a trickle down factor and they reflect the impact eventually.
What works for you, as a saver, works against you as a borrower. When rates are high, you're earning a hefty amount of interest for your deposits, but you're going to pay a high interest rate if you need to borrow.
When rates fall, you don't get much interest on your savings, but it's a lot cheaper to borrow money.
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Call our toll-free number or write to the address on the cover for a copy of any of the brochures or for further consumer credit information.  

SAVINGS BASICS
Understanding Savings
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It's difficult to understand; yet nearly all financial institutions use it. In Indiana and other states, it is a method of figuring your cost and refund of credit insurance and/or interest on a precomputed credit transaction. A "precomputed" account is one which the account balance includes the finance charge and each month the full payment is subtracted from the balance. If the account pays off before maturity, a rebate of the unearned finance charge is given based on a method called "the Rule of 78s." More interest and insurance premiums are earned in the early stages of a contract since the amount owing is greater. As the balance decreases, the earned charges are proportionately less for each unit period. 

The Rule of 78s is also known as the sum of the digits. In fact, the 78 is a sum of the digits of the months in a year: 1 plus 2 plus 3 plus 4, etc., to 12, equals 78. Under the rule, each month in the contract is assigned a value which is exactly the reverse of its occurrence in the contract. Hence, the 1st month of a 12 month contract gets the value of 12, the second month 11, etc., until the 12th month gets a value of 1. As the months elapse, the interest is earned by the lender equal to the total value of the expired months. 

For example, prepaying after 2 months of a 12 month contract would result in the lender being able to keep 29.48% of the finance charges (1st month 12 plus 2nd month 11 = 23/78 or 29.48%). In another example, if the borrower prepays after 6 months, the lender would have earned 57/78s or 73.08% of the finance charges. 

EXAMPLE OF RULE OF 78s: 
12 Month Loan - Made December 1 - First Payment on January 1 

	PRIVATE
#
	Month
	Earned Units
	Unearned Units
	% Rebate

	12
	Jan
	12/78
	66/78
	84.62%

	11
	Feb
	23/78
	55/78
	70.52%

	10
	March
	33/78
	45/78
	57.69%

	9
	April
	42/78
	36/78
	46.15%

	8
	May
	50/78
	28/78
	35.90%

	7
	June
	57/78
	21/78
	26.92%

	6
	July
	63/78
	15/78
	19.23%

	5
	Aug
	68/78
	10/78
	12.82%

	4
	Sept
	72/78
	6/78
	07.69%

	3
	Oct
	75/78
	3/78
	03.85%

	2
	Nov
	77/78
	1/78
	01.28%

	1
	Dec
	78/78
	0/78
	00.00%

	78
	
	
	
	


FINANCE CHARGE REFUND 
EXAMPLE: 

If the finance charge on a 12 month precomputed consumer credit transaction is $100.00 and the account is paid-in-full in the 3rd month; the total of the 1st, 2nd, and 3rd monthly earned units is 33/78 and the total unearned units is 45/78 (78 - 33). 45/78 converted to a percent is 57.69%. The unearned finance charge refund would be 57.69% of the $100.00 finance charge which would be $57.69. 

As you can see in this example, 42.31% of the finance charge was earned in the first three months of the 12 month contract. 

In Indiana under the Rule of 78s, a full month's interest can be earned during the first month of the contract and after one day into the next month. In the example given, if the account was paid in full after February 2 and on or before March 1 the refund would be $57.69. If the account was paid-in-full March 2, the refund would be $46.15. 

If you have a precomputed account that you desire to prepay in full, always be sure to pay the account off directly before or on the date it is due. A pay-off one or a few days after the due date will cost you another month's finance charge. 
CREDIT INSURANCE PREMIUM REFUNDS 
Credit insurance premium refunds are computed in the same manner as finance charge refunds using the Rule of 78s except that another full month is not earned until the 16th day into the next month. 

In the example of a contract dated December 1 with a credit insurance premium of $100.00 for a term of 12 months, the $57.69 refund would apply to accounts paid-in-full from February 16 to March 15. 
EXAMPLE OF A RULE OF 78s Formula 
The following formula is the simplest method of computing the refunds by the Rule of 78s. 

FORMULA. . . . 
(U * (U + 1)) \ (T * (T + 1)) = Rule of 78s refund decimal * F = Rebate 
	  PRIVATE
U = Unearned term periods - U = 9 
	\ = Divided by

	  T = Term periods - T = 12 
	* = Times

	  F = Finance Charge - F = $100.00 
	


Example:
This example is for a 12 month contract which prepaid at 3 months (9 months unearned) with a finance charge of $100.00.

	PRIVATE
   U = 9  (12-3)

	   T = 12 

	   F = $100.00 


(9 * (9 + 1)) \ (12 (12 + 1)) = (9 * 10) \ (12 * 13) = 90 \ 156 = 

.5769 Rule of 78s refund decimal

.5769 * $100.00 = $57.69 Refund 

Charts and other calculating devices are available to creditors for accurately computing the unearned charges under the Rule of 78s. You as a consumer are thus provided with an equitable refund when you prepay your obligation. 

CONTRACTS OVER 61 MONTHS 
Since July 1, 1992 the Rule of 78s refund can not be used on contracts with a term over 61 months. Refunds are computed by applying the disclosed annual percentage rate to the unpaid balances of the amount financed for the full computational periods following the prepayment, as originally scheduled or as deferred. 

If you think that your refund has been computed incorrectly or if you have other questions regarding consumer credit, contact this Department. 
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Precomputed Accounts and The Rule of 78s 

A "precomputed" account is one which the account balance includes the finance charge and each month the full payment is subtracted from the balance. If the account pays off before maturity, a rebate of the unearned finance charge is given based on a method called "the Rule of 78s." 

The Rule of 78s is commonly, even widely, used but is understood by very few people. It is a method of refunding finance charges and/or credit insurance premiums on consumer credit precomputed transactions when the borrower prepays the account in full. It is not the only refunding method that is available under the law. 

The Rule of 78s is also known as the sum of the digits. In fact, the 78 is a sum of the digits of the months in a year: 1 plus 2 plus 3 plus 4, etc., to 12, equals 78. Under the rule, each month in the contract is assigned a value which is exactly the reverse of its occurrence in the contract. Hence, the 1st month of a 12 month contract gets the value of 12, the second month 11, etc., until the 12th month gets a value of 1. As the months elapse, the interest is earned by the lender equal to the total value of the expired months. 

For example, prepaying after 2 months would result in the lender being able to keep 29.48% of the finance charges (1st month 12 plus 2nd month 11 = 23/78 or 29.48%). In another example, if the borrower prepays after 6 months, the lender would have earned 57/78s or 73.08% of the finance charges. 

This is not as unfair as it seems. Even with a simple interest refunding, the borrower would not get a 50 percent interest rebate for having prepaid after half the term for the simple reason that you have more money borrowed early in the contract than at the end. The Rule of 78s will cost more upon prepayment but not as disproportionately more as it might seem. 

Of course, most consumer credit contracts are longer than 12 months now and the sum of the digits is not confined to a 12 month contract. 

EXAMPLE OF A RULE OF 78s FORMULA 

(U*(U+1))\(T*(T+1)) = decimal * F   = Rebate

	  PRIVATE
U = Unearned term periods - U = 9 
	\ = Divided by

	  T = Term periods - T = 12 
	* = Times

	  F = Finance Charge - F = $100.00 
	


Rule of 78s refund 
In this refund example, the term of the contract is 12 months and the account prepaid after 3 months, leaving 9 months of the term unearned, and the finance charge is $100.00.

U = 9                
  9 * (9 + 1)) \ (12 *(12 + 1)) =   

T = 12               
 (9 * 10) \ (12 * 13) =

F = $100.00         
  90 \ 156 = .5769 refund decimal

                  
.5769 * $100.00 = $57.69 Refund        

As you can see, after 3 months of a 12 month contract, 42.31% of the finance charge is earned. 

Simple Interest 

Simple interest is calculated from payment date to payment date on the principal balance outstanding at the contracted rate. When a payment is received the interest due is subtracted from the payment and the remaining amount is applied to reduce the principal balance. 

At prepayment the amount due is the principal balance plus the interest due since the last payment. 

NOTE. . . If a contract is paid out to the full term, the type of loan, precomputed or simple interest, is of no consequence if payments are made on time in a simple interest account. 

The Rule of 78s does not have any effect on the earnings of a contract which is paid at maturity. Only prepayment will have the effect of the Rule of 78s raising the cost of the credit. Under the law, an actuarial rebate (based on an amortization of interest) is given on precomputed accounts with a term over 61 months instead of by the Rule of 78s. 

RULE 78s Vs SIMPLE INTEREST CHART 

From the following chart, we can see the percentage difference of the cost of a loan between a simple interest unearned and the Rule of 78s refund. 

In the example given, if the precomputed account pays at maturity, the total finance charge paid would be the $1,462.36. If a simple interest account did not have payments made on time, the interest could be greater than the precomputed account since interest is computed from payment date to payment date. 

	PRIVATE
Simple Interest Vs Rule of 78's

	$5,000 Loan for 36 months @ 17.5%, Interest $1,462.36

	Mo.
	Simple Interest
	Rule of 78's
	Difference

	
	%
	Unearned
	%
	Refund
	Amount

	1
	95.01
	$1389.44
	94.59
	$1383.25
	6.19

	2
	90.13
	1318.08
	89.34
	1306.47
	11.61

	3
	85.36
	1248.29
	84.23
	1231.75
	16.54

	4
	80.70
	1180.11
	79.28
	1159.36
	20.75

	5
	76.15
	1113.55
	74.47
	1089.02
	24.53

	6
	71.71
	1048.64
	69.82
	1021.02
	27.62

	7
	67.38
	985.40
	65.32
	955.21
	30.19

	8
	63.18
	923.85
	60.96
	891.45
	32.40

	9
	59.08
	864.02
	56.76
	830.04
	33.98

	10
	55.11
	805.94
	52.70
	770.66
	35.28

	11
	51.26
	749.63
	48.80
	713.63
	36.33

	12
	47.53
	695.12
	45.05
	658.79
	36.43

	13
	43.93
	642.43
	41.44
	606.00
	36.04

	14
	40.45
	591.59
	37.99
	555.55
	36.00

	15
	37.11
	542.62
	34.68
	507.15
	35.47

	16
	33.89
	495.56
	31.53
	461.08
	34.48

	17
	30.80
	450.43
	28.53
	417.21
	33.22

	18
	27.85
	407.26
	25.68
	375.53
	31.73

	19
	25.03
	366.08
	22.97
	335.90
	30.18

	20
	22.36
	326.92
	20.42
	298.61
	28.31

	21
	19.82
	289.80
	18.023
	263.52
	26.28

	22
	17.42
	254.76
	15.77
	230.61
	24.15

	23
	15.17
	221.83
	13.66
	199.76
	22.07

	24
	13.06
	191.03
	11.71
	171.24
	19.79

	25
	11.11
	162.40
	9.91
	144.92
	17.48

	26
	9.30
	135.97
	8.26
	120.79
	15.18

	27
	7.64
	111.77
	6.76
	98.86
	12.91

	28
	6.14
	89.84
	5.41
	79.11
	10.73

	29
	4.80
	70.21
	4.20
	61.42
	8.79

	30
	3.62
	52.91
	3.15
	46.06
	6.85

	31
	2.60
	37.97
	2.25
	32.90
	5.07

	32
	1.74
	25.43
	1.50
	21.94
	3.49

	33
	1.05
	15.33
	.90
	13.16
	2.17

	34
	.53
	7.70
	.45
	6.58
	1.12

	35
	.18
	2.58
	.15
	2.19
	.39

	36
	-0-
	-0-
	-0-
	-0-
	-0-


Remember. . . . 
(  No refunding method makes any difference if the account 
      is paid to maturity on schedule. 

 

(  Under all refunding methods, more interest is earned at 
       the beginning of the contract than at the end because 
       more money is owed during that period in the contract. 

 

(  The law requires that you be advised of the refunding 
       method and, generally speaking, the simple interest 
       method or actuarial method will be better for the 
       consumer if there is going to be prepayment.  
       Precomputed accounts with a term over 61 months must 
       have the refund computed on an actuarial method.

 

(  With a Rule of 78s contract, making payments early will 
      not reduce the total interest owed; paying the entire loan 
      early will save some interest. 

(  When deciding whether to prepay an account, consider 
       the potential rebate of credit insurance as well as interest. 

If you have any questions concerning finance charge and/or credit insurance refunds, call one of the numbers listed on the cover.

Our representatives are always available to answer your consumer credit questions.

  (  (   (   (   (
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