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A standard bond specifies the fixed amounts to be paid and the exact dates of the payments. How much should you be willing to
pay for a bond? That depends on the bond characteristics.

We will examine four basic types of bonds.

1. Zero-coupon or discount bond
o Characteristics: Promise a single payment on a future date
o Example: Treasury bill
2. Fixed-payment loan
o Characteristics: Sequence of fixed payments
o Example: Mortgage or car loan
3. Coupon bond
o Characteristics: Periodic interest payments + principal repayment at maturity
o Example: U.S. Treasury Bonds and most corporate bonds
4. Consol
o Characteristics: Periodic interest payments forever, principal never repaid
o Example: U.K. government has some outstanding

U.S. Treasury bills (T-bills) are the most straightforward type of bond. Each T-bill represents a promise by the U.S. government to
pay $100 on a fixed future date. These bonds have no coupon payments so they are zero-coupon bonds. They can also be called
"pure discount bonds" (or "discount bonds") since the price is less than face value meaning they sell at a discount.

Here is how you calculate the price of 1-year $100 face value zero-coupon bond (this is a great application of present value first
introduced in Module 3):
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Face Value of Bond

Price = iy

Assume i =5%

o100 _ $100 _
Price = G005y = 105 = $95.25

T-bills can mature earlier than 1-year (e.g., 3-month, 6-month). Here is how you calculate the price of 6-month $100 face value
zero-coupon bond:

Price = Face Value. ’?f Bond
(14i)
Assume i =5%

. s100 8100 _
Price = T = Tomsss) = $97.51
(140.05)2

For a zero-coupon bond, the relationship between the price and the interest rate is the same as we saw on present value
calculations. When the price moves, the interest rate moves with it, in the opposite direction.

Note that we can compute the interest rate from the price using the present value formula.

Example 1: Suppose the price of a one-year $100 face value T-bill is $95. What is the interest rate?

Face Value of Bond

Price = a0
_ $100

$95 = (1+i)!

(1+i) =39

$95

i = 1.05263 — 1 = 0.05263 or 5.26%
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Example 2: Here is an image of a 1969 6-month $100,000 T-bill and a graph of the T-bill secondary market interest rates in 1969.
What is the price of the T-bill at the time of purchase October 19697?

ON PRESENTATION OF THIS TREASURY BILL TO THE

TREASURER OF THE UNITED STATES OR TO ANY

FEDERAL RESERVE BANK THE UNITED STATES OF
AMERICA WILL PAY TO THE BEARER

ONE HUNDRED THOUSAND DOLLARS
WITHOUT INTEREST ON THE DUE DATE HEREON
SPECIFIED. THIS TREASURY BILL IS ISSUED UNDER
AUTHORITY OF THE SECOND LIBERTY BOND ACT, AS
AMENDED, IN ACCORDANCE WITH, AND SUBJECT TO,
THE PROVISIONS OF TREASURY DEPARTMENT CIRCU.
LAR NO. 418, REVISED, TO WHICH REFERENCE IS MADE
FOR A STATEMENT OF THE RIGHTS OF HOLDERS, AS
FULLY AND WITH THE SAME EFFECT AS THOUGH
HEREIN SET FORTH. THIS TREASURY BILL IS ISSUED

BY A FEDERAL RESERVE BANK OR BRANCH PURSUA!
TREASURY DEPARTMENT TO A TENDER ACCEPTED BY THE SECRETARY OF,

WASHIET TREASURY. IT SHALL NOT BE VALID UNLES
o ISSUE DATE AND THE MATURITY DATE ARE EN’
HEREON.

Lo Doy

ECRETARY OF THE TREASURY

S s100 . S100
Price = T = T = $97.51
(140.05)2

Conventional home mortgages and car loans are fixed-payment loans which promise a fixed number of equal payments at regular
intervals. These are examples of amortized loans where the borrower pays off part of the principal along with the interest for the
life of the loan.

Here is how you calculate the value of a fixed payment loan (again this is a great application of present value first introduced in
Module 3):
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You can see that the value is the sum of the present value of the payments.

Example: Suppose you buy a car and you can get a loan from your aunt or from your uncle for $2000. How do you decide which
loan to take? You need to determine which one is better for you as the borrower. Better = lower present value!

% =7

(
D)
sa
45,

Your aunt will give you the $2000 loan if you agree to pay her $800 each year for 3 years. If the interest rate is 8%, what is the
value of the loan?

Value of Fixed Payment Loan = $800 4 _$800 5800
(1+0.08)" (1+0.08)? (1+0.08)%
Value of Fixed Payment Loan = 5800 | _$800 S800

108y T Wieeh T 2son
Value of Fixed Payment Loan = $740.74 + $685.87 + $635.07 = $2061.68

Your uncle will give you the $2000 loan if you agree to pay him $1100 each year for 2 years. If the interest rate is 8%, what is the
value of the loan?

Value of Fixed Payment Loan = $1100_ , _$1100
(1+0.08)" (1+0.08)?

. $1100 $1100
Value of Fixed Payment Loan 105 T T iced
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The issuer of a coupon bond promises to make a series of periodic interest payments (coupon payments), plus a principal
payment at maturity. You first learned about coupon bonds in Module 3. Please review Module 3 for more detailed information
about coupon bonds because this section will be review only.

Here is how you calculate the price of the bond principal and coupon payments is:

Present value of bond principle and coupon payments = Present value of bond principle + Present value of bond coupon
payments

Pcg = Pgp + Pcp

Pcg = F/(1+)™ + [C/(1+0)' + C/(1+i)2 + ... + C/(1+)"]

Consols or perpetuities, are like coupon bonds whose payments last forever. The borrower pays only interest, never repaying the
principal. The U.S. government sold consols once in 1900, but the Treasury has bought them all back.
Here is how you calculate the price of a consol:

Yearly coupon payment

Price of a consol = -

It is the present value of all future interest payments.

Example: Suppose the Queen of England sells you a consol and agrees to give you $10 per year forever and the interest rate is
4%. What is the price of that consol?









