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VALUING BONDS AND STOCKS

(Chapter 7 & 8)

Why do we care about this topic?
•
Two major forms of financing for U.S. corporations.

•
Read and understand the Wall Street Journal and other financial papers.

•
Understand our investment opportunities as investors and financial planners


BONDS
•
Bond Features

•
Regular coupon or interest payments every period until the bond matures.  

i. 
Fixed-rate bond

ii.
Floating-rate bond

•
Face or Par value: amount of money to be repaid at the end of the loan

•
Maturity:  number of years until principal is paid

•
Coupon Rate: annual coupon divided by the face value of the bond.

May Department Store Bond

Terms




Explanation

Amount of issue: 
$125 million

Date of issue
2/28/86

Maturity

3/1/16

Annual coupon
9.25%

Offer price

100

Rating

Moody’s A2

•
Example:  If a bond has five years to maturity, an annual coupon of $100 and a face value of $1,000, its cash flows are as follows:

Time
0
1
2
3
4
5

Coupons
PV=price
100
100
100
100
100

Face Value





1000

What is the coupon rate for this bond?


Bond Values and Yields
•
Discount Valuation Method: The cash flows of a bond are typically the coupon payments and the face value.  Finding the value of the bond requires discounting the coupons and the face value at the market rate.

•
Yield-to-Maturity (YTM): The required rate of return or interest rate that makes the discounted cash flows from a bond equal to the bond's price.

•
Suppose IPC Co. issues $1,000 bonds with 5 years to maturity.  The annual coupon is 100.  Suppose the market quoted yield-to maturity for similar bonds is 10%.  What is the present value (or current market price) of the bond?  

Step 1:
What is the present value of the face value?

Step 2:
What is the present value of the coupon payments?

Step 3:
What is the price (present value) of the bond?


General Expression for the Value of a Bond
Bond value = Present value of coupons + present value of face value


Bond Value = PV (Annuity) + PV (Face Value)
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where C = coupon payment, YTM equals yield-to-maturity (almost always an annual interest rate in this class); t = period; F = face value.

•
Notes on the above expression

•
Semi-annual coupons: Halve the coupon payments and the YTM and double the number of periods.

•
Market interest rate versus YTM

•
Finding the YTM: 

Trial and Error

Use financial calculator, Excel, Lotus or other financial spreadsheet.

•
Example:
What is the price of a $1,000 bond maturing in ten-years with a 12% coupon rate paid semiannually if the market quoted YTM is 10%?


Discount Bonds
•
Suppose a year has gone by and the IPC 10% annual coupon bond has 4 years to maturity. The market quoted yield-to maturity for similar bonds is 11%.  What is the price (present value) of the $1,000 par value bond?  

•
A discount bond is a bond that sells for less than its face value.

•
YTM versus coupon rate


Premium Bonds
•
Suppose in the next year the market quoted yield-to maturity for similar bonds is 9% instead of 11%.  What is the price (present value) of the 4-year IPC $1,000 par value 10% annual coupon bond?  

•
A premium bond is a bond that sells for more than its face value.  

•
YTM versus the coupon rate.


Interest Rate Risk
•
Interest rate risk is the risk that bondholders face because of fluctuating interest rates.  

•
Interest rate sensitivity depends on (among other things) the time to maturity and the coupon rate.

•
Interest rate risk and time to maturity.  All else equal, the longer the time to maturity, the greater the interest rate risk of the bond.

•
Interest rate risk and coupon rate.  All else equal, the lower the coupon rate, the greater the interest rate risk of the bond.

•
Duration

Inflation and Returns

Key issues:

What is the difference between a real and a nominal return?

How can we convert from one to the other?

Example:

Suppose we have $1,000, and Diet Coke costs $2.00 per six pack. We can buy 500 six packs. Now suppose the rate of inflation is 5%, so that the price rises to $2.10 in one year. We invest the $1,000 and it grows to $1,100 in one year. What’s our return in dollars? In six packs?

Inflation and Returns, concluded

The relationship between real and nominal returns is described by the Fisher Effect. Let:

 

R
=
the nominal return

 

r
=
the real return

 

h
=
the inflation rate

According to the Fisher Effect:

1 + R = (1 + r) x (1 + h)

From the example, the real return is 4.76%; the nominal return is 10%, and the inflation rate is 5%:

(1 + R) = 1.10

(1 + r) x (1 + h) = 1.0476 x 1.05 = 1.10


Common Stock Valuation
•
Discounted cash flow valuation of stock cash flows is difficult

•
Uncertain future cash flows



•
Life of the firm is forever

•
Rate of return that the market requires is not easily observed

•
Common stock cash flows

1.
Dividends 



2.
Future sale price

•
The current price of a share of stock is the present value of the dividend plus the expected price at the end of the holding period.  For a single holding period,
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•
What determines P1?  Applying  the present value formula to the next period yields:
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•
By recursively substituting the next dividend plus end-of-period price for the future cash flows, the current price of a stock can be written as:
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Special Cases of the Dividend Growth Model

Zero Growth Dividend Model
•
This implies that all the dividends are the same and equal to a constant cash flow.  


D1 = D2 = D3 = D4 = D

Since the cash flow is the same each period forever this is a perpetuity.
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· Example:  Suppose a firm's annual dividend is expected to remain constant at $1 per share forever.  The discount rate appropriate for the risk of the dividends is 10% per year.  What is the current price of a share?


Special Cases of the Dividend Growth Model

Constant Growth Dividend Model
•
In this case, a firm's dividends are expected to increase at a g% annual rate. Applying the future value concept, the value of a dividend at year t is:


Dt =D0(1 + g)t
This is an example of a growing perpetuity.  As long as g < r, the price of a share with the rate of dividends growing at the rate of g is:
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· Example:  Suppose a firm just paid an annual dividend of $10 per share.  Future dividends are expected to increase at a 5% annual rate.  The required rate of return is 10% per year. What is the current price per share of the firm:

Step 1:
Calculate the D1
Step 2:
Calculate the price of the stock

Example with Differential Growth Model

The dividend of a company has just been paid out to its shareholders, and equals $1 per share. You know that for the next 5 years, the dividend will grow at a rate of 14% per year. After this high growth period, the growth will equal 10% per year. What is the maximum price you would be willing to pay for this stock, if the required rate of return is 15%?

Step 1: First recognize that you are asked to calculate the PV of the stream of future dividends (= cash flows) for this company. Also recognize that the first half of the problem is basically a growing annuity followed by a growing perpetuity. Finally, try to set up a timeline, this helps keeping track of the different dividend payments as they occur over time.

Step 2: Find the information you need to plug into the growing annuity formula:
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Hence, the value of the first 5 dividend payments equals:

Step 3: Find the information you need to plug into the growing perpetuity formula:
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Step 4: Discount the value from step 3 back to t=0 dollars:

Step 5: Add the values together:


Required Rate of Return
Thus far, we have taken the discount factor or the required rate of return as given.  In the second part of the course we will examine how this rate is determined.  But for now, let's briefly look at the implications of the dividend growth model for this required rate.  

Recall,
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Rearranging and solving for r:
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This tells use the required rate of return on a firm's stock has two components:

•
the dividend yield, D/P

•
the growth rate g (the capital gain yield).

Example:  Suppose a stock pays an annual dividend of $1, and g = 10% per year. Suppose we observe a price of $10.  If you forecasted the growth rate correctly, what rate of return does this stock offer you?
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