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Notes on Calculating Interest Rates

1. Simple Interest Rates

(Principle *  Rate * Time) = simple interest

Typically the principle (otherwise known as the par value or future value) will be $1000. 

Calculate the simple interest rate for the following security. A person invests $1000 in a bond that pays 7 percent interest, for 5 years (paid annually).

The principle is $1000

Rate is 7 percent or .07

The time is five years or 5

$1000*.07*5  = $350

2. Compound Interest

Principle*(1+rate)time – principle = compound interest

Using the numbers from above

$1000*(1.07)5 -$1,000 =  $1,405.22 - $1,000 = $405.22

What is the difference between the simple interest and the compound interest?

The money accumulates with compound interest; it is taken out of the investment with simple interest rate.

3. Current Yield

coupon payment/ price.

The current yield is different from the coupon rate when the price of the bond is different from the par value.

When interest rates rise, bond prices fall, bonds are sold at a discount (below par value, which means less than $1000). 

When interest rates fall, bond prices rise, bonds sell at a premium (above par value, which means more than $1,000). 
If a bond sells for $950, and carries a coupon rate of 8 percent (paid annually), what would be the bond’s current yield?

First we have to calculate the coupon payment. When the bond was originally issued, the price was $1000 therefore the coupon payment is based on $1,000 (that was the original deal with the borrower). 

8 percent of $1000 = $80

The purchase price of the bond is given to be $950.

Current yield = $80/$950  = 8.42%

4. What is the yield to maturity?

The interest rate the bond will yield over its remaining life.

There are five components necessary to find the yield to maturity. Four of these components are given and the fifth one has to be solved for.

· Present value  is the bond’s current price.  This is what the bond sells for given today’s market conditions.

· Future Value is the par value of the bond, typically this will be $1000. 

· n is the number of payments the bond holder will receive. For example, a bond that matures in 5 years has a semi-annual payment. How many payments will the bond holder receive?  10  (2 a year for 5 years) 

· r is the yield to maturity (current market interest rate for the specific bond).

· PMT  is the amount of the payment. For example, a bond with a 12 percent coupon rate paid semi-annually, and a par value of $1000, has payments of $60.

Assume the price of the bond is $950, the bond matures in two years, the coupon rate is 6 percent paid annually, the par value is $1000, what is the bond’s yield to maturity?

Using a calculator 

PV = 950 (you must put this number into the calculator as a negative – because it is money paid)

FV = 1000

N = 2

PMT = 60 ($1,000 * .06)

r is what we are solving for – the yield to maturity

PV = coupon PMT/(1+r) + coupon PMT/ (1+r)2 + FV/(1+r)2
Solving for the yield to maturity without a calculator involved mathematically. 

950 = 60/(1+r) + 60/(1+r)2 + 1000/(1+r)2 

What is the concept of a present value?
Money today has a different value than money tomorrow. 

How much is $100 going to be worth two years from now?

It depends on the interest rate.

If the interest rate is 10 percent then

$100 * (1.1)2 = $121

Interest is compounding.

Year 1

$100 * .10  =  $10 in interest

After year 1 the investor has $110. 

Year 2

$110 * .10 = 11 in interest

After year two the investor has $121

What would you be willing to pay for the rights to $200 two years from now? In other words, what is the present value of $200 two years from today?

It depends on the interest rate.

If the interest rate is 10 percent then

PV  =  $200/(1.1)2 = $165.29 

Working backwards

Year 1

$165.29 * .10 = $16.53 in interest 
Total after Year 1
$181.82

Year 2 

$181.82 * .10 = $18.18 in interest 

$181.82 + $18.18 = $200

What if you borrow money and the interest rate goes down, but you are locked in?

What if you borrow money and the interest rate goes up?

Look at these from the banks’ perspective.

SOLVING FOR INTEREST RATE BASED ON FIXED PAYMENTS
You go to a car dealership and the sales rep says, the $15,000 car will cost you $311 a month for the next five years. What is your interest rate?

How much would you have to save annually? Your goal is to have $1,000,000. Interest rates are 9 percent. You are starting with $0.

How would you adjust for changes in inflation?

PRICING A COUPON BOND

A bond that will mature in five years has $1000 par value. The original coupon rate, paid annually, is 7 percent. But, the interest rates have since risen to 9 percent. What is the price of this bond?

What is bond rule number 1?

If you think interest rates are going to rise, should you buy stocks or bonds?

BOND RULE 1
PRICING A DISCOUNT BOND otherwise known as ZERO COUPONS

Solving for Price

PV =  $1000/ (1 + i)      i is given

Solving for interest rate 

PV = $1000/(1 + i) 
Price is given

Solve for the following price

How much would it cost to purchase a zero coupon bond that matures in 20 years, valued at $200,000?

Bond Rules 2 and 3 relate to the sensitivity of the bond price based on coupon rate and time.

Bond Rule 2
Long term bonds are riskier than short-term bonds. Risky can be defined as price sensitive to changes in interest rates.

Two bonds. Bond 1 matures in 5 years, Bond 2 matures in 25 years.

Bond 1



After the 


Price Change






Interest Rate Changes

$
%      .
Face Value

1000

1000





Coupon Rate

8

8


Market Rate

8

12


Maturity

5

5

Price 


1000

890.41



110
11%

Bond 2



After the 


Price Change

           




Interest Rate Changes

$
%      .
Face Value

1000

1000




Coupon Rate

8

8


Market Rate

8

12


Maturity

25

25

Price 


1000

761.57



239
23.9%

Bond Rule 3

The lower the coupon rate the greater the price sensitivity

Two Bonds. Bond 1 has a coupon rate of 0 percent, and Bond 2 has a coupon rate of 12 percent.

Bond 1



After the 


Price Change






Interest Rate Changes

$
%      .
Face Value

1000

1000





Coupon Rate

0

0


Market Rate

8

12


Maturity

30

30

Price 


99.38

33.38



66
66%

Bond 2



After the 


Price Change






Interest Rate Changes

$
%      .
Face Value

1000

1000





Coupon Rate

12

12


Market Rate

8

12


Maturity

30

30

Price 


1558

1000



558
36%

Bond 1 is more sensitive to interest rate changes than Bond 2. The only difference between the two bonds is that Bond 1 is a zero coupon bond, and Bond 2 has a coupon rate of 12 percent.

