
CORPORATE FINANCE:
AN INTRODUCTORY COURSE


DISCUSSION NOTES

MODULE #8

SECURITY VALUATION
 I.  Security Valuation:

Security prices are simply the present value of their (expected) future cash flows discounted at a rate appropriate for the risk of these cash flows.  This basic principle is true regardless of the type of security, e.g., bonds, preferred stock, common stock, convertible securities, warrants, etc.

II.  Security Valuation–Bonds:  
Let's begin with the simplest type of security and proceed to the more complex, i.e., from "pure discount" bonds to common stock.

Valuing Bonds:

Pure Discount Bonds:
Pure discount bonds pay no interest.  The investor earns his/her "interest" by buying the bonds at a discount (a price below the bonds' face values) and receiving the face value at maturity, i.e. paying $925 for a $1,000 bond.  Pure discount bonds also are called “zeros” (for zero interest payments) or “bullets” (all of the return is received in a final bullet).  A synthetic form of this is a “strip.”  This is created when someone buys a coupon bearing Treasury security and sells the coupon stream and the final payment of the face value separately.

Real world examples of pure discount bonds are T-Bills, issued in three-, six- and twelve-month maturities by the U.S. government.  T-Bills are auctioned off on Mondays.  They come with a face value (maturity value) of $10,000.  In the process of auctioning off the T-Bills, the government will sell enough bills to satisfy their needs to the highest bidders.

Assume that you want to enter a "bid," (the buy price) for a one-year T-Bill.  Further, you do not want to buy the bill unless you can earn at least five percent interest.  You are willing to settle for such a low interest rate because T-Bills are considered to be "default-free" securities, i.e., the U.S. government is assumed to pay off the face value of its obligations at maturity without risk.

What would you bid in the above situation?

Your Bid Price = $10,000/(1.05)1 = $9,523.81.

If your bid is accepted, you'll pay your bid price and receive $10,000 in one year.  The capital appreciation from bid to face value is

$10,000 - $9,523.81 = $475.19.  This price appreciation earns you your required five percent return: 

$475.19/$9,523.81 = 0.05, or 5.00%.

If other bidders are willing to accept a rate of return lower than 5%, i.e., they are willing to bid a higher price for the T-Bills, your bid will not be accepted.

How much would a bidder who was willing to accept a 4-1/2% return bid for a T-Bill?

Bid Price = $10,000/(1.045)1 = $9,569.38.

Obviously, the U.S. government would prefer to sell its bills for $9,569.38 than for your bid price of $9,523.81.  In that case, you lose!

Consol Bonds:
We've discussed these securities before.  Consol bonds do not have a maturity date.  Accordingly, they can be valued using the perpetuity formula, or

PV = C/r, where 

PV is the price of the bond, C is the annual interest payment, and r is the required discount rate.

Say a consol bond pays $60 every year and the required rate of return is 8% per year.  What would be the price of this bond?

PV = $60/0.08 = $750.

Level-Coupon Bonds:
Let's now examine the most common type of bond, the level-payment coupon bond.  The coupon is the rate of return paid on the "face value," or maturity value, of the bond.  If a bond has a coupon of 8.00%, and a face value of $1,000, the owner of the bond will receive $80 per year in interest until the bond matures.  At maturity, the owner will receive the last interest payment plus the face value of the bond.

Most corporate bonds in the U.S. have face values of $1,000.  Typically, these bonds pay interest semi-annually.  Therefore, in the above case, instead of receiving $80 at the end of each year, the owner receives $40 every six months.  This introduces a technical complication.  What is it?

The equation for valuing a bond paying interest semi-annually is

         T

PV = Σ (Six-Month Coupon Payment)/(1 + r/2)t + $1,000/(1 + r/2)T, 

       t = 1

where T is the number of six-month periods until maturity, r is the stated required annual rate, and $1,000 is the face value.  Some people will set T equal to the number of years so 2T is the number of 6 month periods but it’s just a matter of convention.

Let's take a real example from a recent (October 24, 2002, page C13) Wall Street Journal.  The numbers represent the closing from the prior trading day, or October 23, 2002.
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Interpret this quote.

This bond is a New York Stock Exchange (NYSE) listed AT&T bond with a coupon rate of 7¾ % ($77.50 of interest per year on a $1,000 face value and paid in two semi-annual installments of $38.75 each) and maturing in the year 2007 (07 are the last two digits of the maturity year).  The current yield is 8.2% (The current yield is the annual interest payment, $77.50, divided by the closing price on October 23, or $94.50, or 8.2% to the nearest tenth.).  1,381 bonds sold on October 23.  The closing price was $94.50 (or 94.5% of face value of $1,000.  Bonds are quoted as a percentage of their face value).  The closing price was up $0.25 from the closing price on October 22.  NYSE exchange traded bonds, like stocks, are currently quoted in decimals. 

Assume that this bond just paid its semi-annual coupon payment of $38.75, and that the bonds mature on October24, year 2007.  (You could go to the library and look this bond up in Moody's Bond Guide to determine the exact coupon payment dates and the maturity date.)

If you had purchased this bond for its closing price of $94.50, and you held the bond to maturity, what would be your "true" rate of return?  This return is called the yield-to-maturity.  Of course, we are assuming that AT&T doesn't default on its promise to pay interest plus principal! 

Using our familiar PV equation,

          10
PV = Σ $38.75/(1 + r/2)t + $1,000/(1 + r/2)10, where

       t = 1

10 is the number of six-month intervals until maturity, r/2 is the semi-annual interest rate, and $1,000 is the face value of the bond at maturity.  We solve for r/2.  (Note that in RWJ the authors use "y" instead of my choice of r/2 to depict the semi-annual yield-to-maturity.)

Enter the appropriate values into your calculator or spread sheet and come up with

r/2 = 4.572%.

Note that r/2 is the semi-annual rate.  We entered the number of semi-annual periods.  We entered the semi-annual coupon payment.  Accordingly, we solved for a semi-annual rate.

The effective annual rate is (1 + r/2)2 = (1.04572)2 - 1 = 0.09353, or 9.353% and 2X.04572 = 9.144% is the stated annual rate (YTM is commonly given on a stated annual basis).  

Notice that this effective annual rate is not equal to the 8.2 % current yield stated in the bond quote.  See above.  The current yield is usually not an accurate approximation for the effective rate for a bond maturing relatively soon, e.g., in less than ten years.  The current yield technically is only accurate if the bond is a perpetuity.  (Do you understand why?  You should!  Make sure you do.)  However, the current yield is easy to calculate and, for a longer-term bond, i.e., a bond with a maturity over 10 years, it is a reasonably good approximation for the effective annual rate.

Also, note that the bond is yielding more than its coupon rate of 7.75%.  The reason is that the bond is selling at a “discount,” i.e., below its face value.  Accordingly, the owner, if holding the bond to maturity, will receive a capital gain of $1,000 - $945 = +$55, which enhances the 7.75% coupon payment.  The net result is a return that is above the coupon rate.

What would be your return relative to the coupon rate if the bond were selling at a “premium,” i.e., the bond was selling for more than its face value of $1,000?  Your effective annual rate would be less than the coupon rate.  Prove this statement to yourself assuming that the AT&T bond was selling for 103, or 103% of face value = $1,030.  r/2 = 0.03514, or 3.514%.  2X0.03514 - 1 = 0.07028, or 7.028%; this percentage is less than the coupon rate of 7.75%.  Now the capital loss suffered offsets the 7.75% coupon rate.
An “Old” Example:
The WSJ indicates a bond has a closing price of 127-5/8's.  Therefore, the closing price of each bond is:

(127.625%)($1,000) = (1.27625)($1,000) = $1,276.25.

The bond matures in exactly 10 years and has a coupon of 12%, payable semi-annually.  (This bond was issued when interest rates were very high.)   What is the yield-to-maturity on this bond?

                    20

$1,276.25 = Σ $60.00/(1 + r/2)t + $1,000/(1 + r/2)20.

                    t = 1

r/2 = 3.9723%.  The annual effective yield is (1.0397)2 - 1 = 0.081024 = 8.1024%.

A Comment About Reinvestment Rate Risk:
Any bond except a "pure discount bond," is subject to reinvestment rate risk.  Reinvestment rate risk is a form of interest rate risk.  Even if the bond is "default free," i.e., it is guaranteed to make the promised interest and face value payments, reinvestment rate risk is still a real risk the investor must consider.

By reinvestment rate risk we mean the uncertainty about the rate of return at which you will be able to re-invest the coupon payments received from the bond.  Since interest rates change through time, you will not know the reinvestment rate in advance.  Yield to maturity assumes that you can reinvest at the original rate.
Example:
Let's take a simple example to illustrate reinvestment rate risk.  Say you buy a "default free" bond for $995.00 that matures in exactly one year and pays interest semi-annually.  The coupon rate is 8.00% and the bond has a face value of $1,000.  Accordingly, you will receive $40 in six months and another $40 plus the face value of $1,000 in one year.

The semi-annual yield on this bond is 4.2661%, resulting in an annual yield-to-maturity of 8.7142%.  However, whether you actually earn this rate over the whole year depends upon the rate at which you reinvest the first $40 coupon payment in six months.

Say you are able to reinvest the first coupon payment at the semi-annual rate of 4.2661%.  In this case, at the end of one year you will receive

FV = ($40.00)(1.042661)1 + $40.00 + $1,000.00 = $1,081.7064.

Therefore, your one-year rate of return is

PV = FV/(1 + r)1  (  $995.00 = $1,081.7064/(1 + r)1.  

r = 8.7142%, or the same value that we calculated as the yield-to-maturity on the bond.

However, what if interest rates fall dramatically during the first six months that you own this bond?  Say at the end of six months stated annual interest rates are 4.0%.  Therefore, the rate at which you can invest your first $40 coupon payment is 2.0% for the rest of the year.  At the end of one year, you have:

FV = ($40.00)(1.020)1 + $40.00 + $1,000.00 = $1,080.80.

Therefore, your "true" one-year rate of return is

$995.00 = $1,080.80/(1 + r)1.  r = 8.6231%, 

not the yield-to-maturity that we calculated of 8.7142%.

This difference in actual versus expected yield-to-maturity may not seem like a big deal to you, but it is!  The longer the bond is to maturity, and the more money that you have invested in bonds, the bigger is the impact on your wealth.  Investment bankers “prosper or fail” based on a few basis points, or 1/100ths of one percentage point (100 basis points = 1%).
Therefore, implicitly when we calculate the yield-to-maturity on a bond, we are assuming that we can reinvest the coupon payments at this rate.  If actual reinvestment rates differ from this rate, our future wealth will be either less than or more than the yield-to-maturity would indicate.  This risk is referred to as reinvestment rate risk--a form of interest rate risk.  Notice that investors are subject to reinvestment rate risk if any coupons are paid even if the bond is default free!
A Comment About Price Risk:
The other type of interest rate risk relates to price changes in fixed-income securities caused by interest rate changes, or price risk.  If you do not hold the security to maturity, you are subject to this type of risk. 

Example:

You buy a bond for $1,142 that matures in exactly 10 years, has a 9% coupon, a $1,000 face value, and pays interest semi-annually.  This bond is considered free of default risk, i.e., the interest and face value payments are considered certain.

If you hold this bond until maturity, you will earn an effective annual rate of 7.12% or about 7% on a stated annual basis (check my math!).  However, after 5 years you find your self in a “financial jam” and need to sell the bond to pay a bill.  

Over your five year holding period, interest rates have increased to a stated rate of 10% per year.  Therefore, when you sell the bond you receive only $961.39 (check my math!).  Therefore, you have suffered a $180.61 capital loss.  Your actual return over your five-year holding period was 5.13% (check this), far less that the 7.12% you would have earned if you’d held the bond to maturity.

The lesson in this example is that if interest rates rise, bond prices fall, and vice-versa.  Therefore, if you do not hold a fixed-income security to maturity, even if it is default-free, you may suffer a capital loss.

Again, this form of interest rate risk is referred to as price risk.

III.   Security Valuation--Common Stock:
In the June 1, 2001 Wall Street Journal, page C3, I observed the following stock price quote for American Telephone & Telegraph:
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Interpret this quote.  (“YTD %CHG” = percent price change for the calendar year to date, SYM is the ticker symbol, DIV is the most recent dividend annualized, YLD % is DIV/Current Price, PE is the Price/Earnings ratio (“dd” indicates a loss in the most recent four quarters), VOL 100s is the number of shares traded the prior business day in 100s of shares, LAST is the previous business day’s closing price and NET CHG is the price change from the closing two business days earlier.

Our task is to explore the valuation of a share of common stock, like AT&T.  What factors give rise to the closing price observed, or $21.17?

If you buy a stock, how long do you plan to hold it?  To infinity?  Unlikely!

Assume you're an investor with a one-year holding period horizon and you expect to be able to sell a share of stock for P1 = $100.00 just after receiving an annual dividend, DIV1, of $3.00.  Assume that the required return r = 15% for this stock.  What would you pay for this stock at t = 0, or what is P0?

P0 = DIV1/(1 + r)1 + P1/(1 + r)1     (EQ 1) 
    = $3.00/(1.15)1 + $100.00/(1.15)1 = $89.56.  


The capital gain on your investment is $100.00 - $89.56 = $10.44.

Note that

r = $3.00/$89.56 + ($100.00 - $89.56)/$89.56 = 0.0335 + 0.1165 = 0.1500,

or the total return, r, equals the dividend yield plus the capital gain yield.  

Therefore, total return has two components.  In a world without taxes, you don't care about the mix of the components, i.e., the dividend yield and the capital gain yield, as long as they have the same total.  Return = Return = Return!

Why would anyone buy the stock from you at t = 1 for $100?  The future cash flows must justify this price (unless you believe in the "bigger fool" theory).
Assume that the t = 1 investor you will sell your share to likewise has a one-year holding horizon, i.e., she plans to sell the stock at t = 2.  She would be willing to pay

P1 = DIV2/(1 + r)1 + P2/(1 + r)1     (EQ 2)
What combinations of DIV2 and P2 justify a $100 price at t = 1 if r continues to equal 0.15?  Obviously, an infinite number of combinations of DIV2 and P2 could have a PV = $100.  However, assume that she forecasts DIV2 = $3.30 and P2 = $111.70.

P1 = $3.30/(1.15)1 + $111.70/(1.15)1 = $100.00.

Plug EQ 2, the value for P1, into EQ 1.

P0 = DIV1/(1 + r)1 + [DIV2/(1 + r)1 + P2/(1 + r)1]/(1 + r)1 =

P0 = DIV1/(1 + r)1 + DIV2/(1 + r)2 + P2/(1 + r)2     (EQ 3)
Similarly,

P2 = DIV3/(1 + r)1 + P3/(1 + r)1      (EQ 4)
If we "plug" EQ 4 into EQ 3 we get

P0 = DIV1/(1 + r)1 + DIV2/(1 + r)2 + DIV3/(1 + r)3 + P3/(1 + r)3.

If we proceed by calculating P3 in terms of DIV4 and P4, and so forth, we end up with a general equation

P0 = DIV1/(1+r)1 + DIV2/(1+r)2 + DIV3/(1+r)3 + DIV4/(1+r)4 + ...+ DIVN/(1+r)N + PN/(1+r)N, 

or

       N

P0 = Σ DIVt/(1 + r)t + PN/(1 + r)N
     t = 1

As N approaches infinity (stock has no maturity!), PN/(1 + r)N approaches zero and

         (
P0 = Σ DIVt /(1 + r)t ,     (EQ 5)
     t = 1

EQ 5 is our basic common stock valuation model.  P0 is a function of future dividends to current shareholders and only the dividends to stockholders from t = 0 determine P0.
This model simply says that a common stock is the present value of its future cash flows discounted at the required rate of return, r.  How do shareholders get dollars out of the firm?  Dividends!  (Actually, the firm can also repurchase stock from stockholders and distribute cash that way.  However, that's just a special case of a dividend.  A major way that investors get cash out of firms is in M&A activity, again a special form of dividend.  Also, a firm might liquidate and make a liquidating distribution to the shareholders.  However, that form of distribution is also just a special case of a dividend.)  

Since dividends are the source of cash to the holder of a share of common stock, dividends are the source of value.

If the dividends grow at a constant rate forever, i.e., a growing perpetuity, what form does EQ 5 take?  Recall that this situation is just a growing perpetuity, or

P0 = DIV1/(r - g),     (EQ 6)

where, 

P0 is the t = 0 share price,

DIV1 is the expected dividend cash flow in one period,

r is the required rate of return (per period), and

g is the constant growth rate (per period) of dividends to infinity.

Examples:
Case #1--What is the current price, P0, of a stock that just paid a $3.00 dividend if the market required return is 15% and the dividends are expected to grow at 10% forever?

P0 = $3.00(1.10)1/(0.15 - 0.10) = $66.00.


The “next” dividend, the “first” in the growing perpetuity is expected to be $3.30.
Case #2--What if the dividends are not expected to grow, i.e., g = 0?

Now we have our perpetuity situation, or

P0 = DIV0/r.

Plugging in the above numbers, we have P0 = $3.00/0.15 = $20.00, far less than the price appropriate for a stock with a positive growth rate in dividends.

Case #3--What if dividends are expected to decrease at a constant rate of 4%?  Note, we can still use the equation we used in Case #1; however, the growth rate, g, equals -4%.

P0 = $3.00(1 + (-.04)/(0.15 - (-.04) = $2.88/(0.15 + 0.04) = $2.88/(0.19) = $15.16, far less than even the price with a zero growth rate.

Important Point!  The dividend growth rate can be negative as well as positive!

Review:  

        (
P0 = Σ DIVt/(1 + r)t .    (EQ 5)
     t = 1

Again, EQ 5 is our basic common stock valuation model.  P0 is a function of future dividends to current shareholders and only the dividends that accrue to stockholders at t = 0 determine P0, i.e. yesterday’s dividends do not contribute to today’s price.  Since dividends are the source of cash to the holder of a share of common stock, dividends are the source of value.

But, you ask, what about capital gains?  Who plans to hold the stock until infinity?  Have we left out capital gains?  What if I plan to sell shares in the future and realize capital gains in addition to dividends?  Why don't capital gains show up in EQ 5?

I'll give you the "quick" answer now, and then I'll justify the answer.  The expected capital gains of the stock have not been left out of EQ 5.  Expected capital gains are a function of (caused by) expected dividend growth.  Dividend growth is included in EQ 5.  Therefore, capital gains are included in EQ 5.  If you remember how we arrived at EQ 5 you can see we haven’t left anything out.
Let me demonstrate the above statement with an example:

Stock A has an expected DIV1 of $10 and an expected dividend growth of zero forever.

Stock B has an expected DIV1 of $10 and an expected dividend growth of 10% forever.

Both A and B have a required return of 15%.  Future expected dividends are:

 
t = 1

t = 2

t = 3

t = 4

t = 5
DIV1

DIV2

DIV3

DIV4

DIV5
Stock A
$10.00

$10.00

$10.00

$10.00

$10.00

Stock B
$10.00

$11.00

$12.10

$13.31

$14.64

Since both stocks have a constant growth rate, we can use the growing perpetuity equation, or

P0 = DIV1/(r - g)    (EQ 6)

EQ 6 is often called the Constant Growth Equation or the Gordon Model, after Myron Gordon, University of Toronto, who is often said to have been the first to derive the equation.  J.B. Williams’ dissertation at Harvard in the 1930’s, however, contains the mathematics of the model.

Using this equation, we calculate the stock price of A and B at each point in time as:
t = 0

t = 1

t = 2

t = 3

t = 4

t = 5
 P0  

 P1   

 P2  

 P3   

 P4  

 P5  
Stock A

$66.67

$66.67

$66.67

$66.67

$66.67

$66.67

Stock B

$200.00

$220.00

$242.00

$266.20

$292.82

$322.10

What is Stock A's capital gain growth per year?  Zero, exactly its dividend growth rate per year!

What is Stock B's capital gain growth per year?  10%, exactly its dividend growth rate per year!

The bottom line of this example?  Capital gains growth is "caused by" the dividend growth.  EQ 5 includes the dividend growth by including the specific DIVt's for each year to infinity.  Since dividend growth is included, capital gains growth is likewise included.  Capital gains are "folded" into the dividend stream.  

Note EQ 5 is a "general" model of stock valuation.  Any dividend growth pattern can be accommodated by this equation, e.g., rising dividends, falling dividends, level dividends, dividends growing at any irregular rate, no dividends for some years followed by some dividends in later years, etc.  EQ 6 is a simplification that can only be used in very special circumstances; it however has been often abused.

Rearranging EQ 6 and solving for r, we have

r = DIV1/P0 + g,    (EQ 7) 

where g is the growth rate in dividends, which as we saw equals the growth rate in stock price.

For Stock A at t = 0, r = $10.00/$66.67 + 0% = 0.15 = 15%.

For Stock B at t = 0, r = $10.00/$200.00 + 0.10 = 0.05 + 0.10 = 0.15 = 15%.  The current dividend yield is 5% and the dividend and capital gain growth rate is 10%.

As we will see later, EQ 7 is an equation that can be and has been used to estimate the required return (appropriate discount rate), r, for common stock.

The tough part of using EQ 6 and EQ 7 is coming up with an estimate of g, or the dividend growth rate.

Four methods of estimating g are often used:

1) The past growth rate of dividends,

2) Analysts' forecast of dividends and earnings, e.g., S&P Earnings Forecaster, IBES              forecasts, 

3) The Sustainable Growth Rate, SGR = (ROE)(1 - Payout Rate), and

4) Your own estimate of g based upon private information or personal research.

Where possible, I recommend using the fourth method.  Absent this estimate, my alternative choice is the second method.  Past dividend growth may not be a good predictor of future dividend growth.  The SGR equation is often quite unstable from year-to-year.

EQ 6 and EQ 7 are often misapplied in security valuation.  Where would this equation be most appropriate?  For a mature, steady growth company such as a public utility firm.  Where would this model be least likely to be appropriate?  For a fast growing, young company, that will undoubtedly be unable to maintain its current growth rate.  What if a company currently pays no dividends?  Suppose you are looking at a young high growth company that currently pays no dividend.  Then using EQ 7 implies that r = g.  Here g is very hard to estimate and is clearly unstable.  However, remember we arrived at EQ 7 by assuming that the firm’s dividends would grow at a constant rate.  To use a formula that assumes a constant growth rate forever in this situation is the height of folly.

IV.  Stock Price Volatility:
Let's assume that a stock qualifies for valuation via the Gordon Model, or

P0 = DIV1/(r - g).  

What are the assumptions you must make to use this stock price valuation model?

· Dividend growth, g, must be constant forever, and

· r >g, otherwise we would calculate either an undefined or a negative share price.

As we know, r is the market required return on the stock.  This market required rate of return is determined by

r = rf + Θ, where

rf = riskfree rate of return, e.g., the T-Bill rate, and

Θ  = the risk premium associated with this stock's level of risk.

Stocks with varying levels of risk will have varying Θ's.

If the T-Bill rate is 4.5% and a firm's risk premium, Θ, is 8.5%, the appropriate "r" for the stock is 13.0%.  There will be more (a lot more!) about Θ in subsequent discussions.

We can further decompose rf as equal to

rf = E(I) + Real Rate (an approximation)
, where

E(I) = the expected inflation rate, and

Real Rate = the rate of "real return" the market requires over-and-above earning the expected inflation rate.

If rf just equaled E(I), investors in T-Bills would have a "real" return of zero.  In other words, price increases caused by inflation would exactly offset the returns on T-Bills; investors' real wealth would not increase if they invested in T-Bills.  They would just "hold their own" versus increases in the cost of living.

Historically, T-Bills have earned about 0.5% more than the actual inflation rate.  Therefore, a reasonable forecast for real rates equals 0.5%.

Having provided this background, why do stock prices change from day-to-day?

Again, assuming the Gordon Model of stock valuation, or

P0 = DIV1/(r - g),

what changes in the situation of a firm and/or in the economy can cause stock prices to change?

· What happens if E(I) goes up, all else equal?  Goes down?

· What happens if a firm's expected growth goes up, all else equal?  Goes down?

· What happens if the market suddenly revises its forecast of DIV1 ?  Up?  Down?

· What if the market risk of the firm, or of the entire equity market, goes up?  Down?

Given the above discussion, it is not difficult to understand why stock prices change, change frequently, and often change dramatically!
Note that if r increases, but g also increases and by enough, a stock's price can increase in spite of the increase in interest rates.  Since stocks do not promise specific cash dividends, and since expected growth rates in future dividends for a stock can change frequently, the interaction between r and g will determine how a stock's price will react to a change in interest rates.

Contrast this result for stocks to that for bonds.  A bond promises contractual cash flows.  Therefore, the standard corporate bond's future cash flows will not increase with changes in interest rates.  Therefore, a bond's price will fall as interest rates rise, and vice-versa.  

V.  Stock Prices and P/E Ratios:
P/E ratios, current share price divided by either “trailing” annual EPS (usually the case) or “forecast” annual EPS, are often afforded some "magical" importance by some financial commentators.  What this ratio represents is often misunderstood.  It is sometimes suggested that P/E can be used as a tool, or a "trading rule," to "pick" stocks, e.g., invest in high or low P/E stocks and "get rich."

Think about P/E!  
In the numerator we have a stock valued as the discounted stream of future dividends.  The "P," therefore, is determined by the future cash flows to the owner of a share and the risk of these cash flows.  P is a market determined number!
In the denominator we have earnings per share.  EPS is income after (1) depreciation, (2) interest, (3) taxes, and (4) preferred dividends.  EPS could be paid out as dividend or retained in the firm as part of retained earnings.  EPS is a historically determined accounting number! 

When you divide a market number by an accounting number what do you expect to get?  Anything of value?  Why should P/E relate to P0?

As we know, stock price is affected if a firm invests in a project at a rate different than the market rate, r (with luck we invested at a higher rate than the required return and price went up).

Let r* = the project's rate of return.

If r* > r, P0 should increase, the project has a + NPV.

 
If r* < r, P0 should decrease, the project has a - NPV.

If r* = r, P0 should not change, the project has a 0 NPV.

A firm with a large number of + NPV projects, both now and in the future, will have higher future earnings, or EPS, as the projects "come on line."  These firms should be expected to have a high current price relative to current earnings, or EPS.  Therefore, growth firms, i.e., firms with + NPV projects, in general will have high P/E's.  We observe this relationship in the market place.
High Growth Firms Tend to Have High P/E's.
Similarly, firms with few + NPV projects have low expected growth and, therefore, future earnings, or EPS, will not be substantially higher than EPS today.  These firms should be expected to have lower current prices relative to current earnings, or EPS.  Therefore, low growth firms, those with few + NPV projects, in general will have low P/E's.  We observe this relationship in the market place.  

Low Growth Firms Tend to Have Lower P/E's.
Example:
Think of a firm with no + NPV projects.  However, it has current assets that are generating operating cash flow.  For algebraic simplicity, say the firm reinvests its depreciation expense to sustain these current assets; they maintain their perpetual earning power.

Since the firm has no +NPV projects, it is paying out all of its net income as dividends.  

The value of this hypothetical firm is

V0 = (Net Income)/r, where V0 is the current market value of all of the firm's equity.

Alternatively, on a per share basis,

P0 = EPS/r = DIV/r, where P0 is the current price per share, and EPS = DIV, a perpetuity.

Now, assume the firm's engineering group suddenly comes up with a new product.  The product is analyzed and has a + NPV.  The project has not yet been undertaken but has been announced to the public.  What is the new value of the firm?

V0 = (Net Income)/r + NPV.

P0 = EPS/r + NPV/(# Shares Out)      (EQ 8)
Think of EPS/r as the "cash cow" part of the company, or the cash flowing to shareholders from assets in place--100% payout.  

Think of the NPV at t = 0 as the NPV of future Growth Opportunities, or NPVGO.

Divided EQ 8 through by EPS, or

P0/EPS = 1/r + [NPVGO/(# Shares Out)]/EPS =

P/E = 1/r + [NPVGO/(# Shares Out)]/EPS.

This equation illustrates that the P/E ratio is a positive function of future growth opportunities.  It is also a function of 1/r so less risky firms, all else equal, will have higher P/E ratios.  Sometimes E/P, the reciprocal of P/E, is used as an estimate of r, the required rate of return on a stock.  By inspection of the previous equation, you can see when this estimate may or may not be a decent approximation.  If the firm has zero NPVGO, and it pays our close to 100% of earnings, then perhaps E/P is not a bad approximation of r.  However, the probability of all of these conditions being met is very small.  Accordingly, I do not recommend estimating r using the E/P ratio.

Can P/E be used to make profitable investment decisions?  NO!  If life were this easy, we'd all be rich!  While high growth stocks tend to have high P/Es, this empirical regularity cannot be utilized to get rich.

Example:
Stock A and Stock B both require a 15% return.

Stock A has EPS = $4.00 and just paid a $4.00 dividend; A has an expected dividend growth rate of 5% forever.

PA = $4.00(1.05)1/(0.15 - 0.05) = $42.00.

P/E for A = $42.00/$4.00 = 10.5.

Consider Stock A's total return of 15%.  10% of A's return is from its dividend yield; 5% of A's return is from its capital gain yield.  As we know from before, capital gains yield is equal to the expected growth rate of future dividends.

Stock B has EPS = $4.00 and just paid a $4.00 dividend; B has an expected dividend growth rate of 12% forever.  The higher growth of B relative to A is because B has more + NPV projects than A can identify.

PB = $4.00(1.12)1/(0.15 - 0.12) = $149.33.

P/E for B = $149.33/$4.00 = 37.3.

Consider Stock B's total return of 15%.  3% of B's return is from its dividend yield; 12% of B's return is from its capital gain yield. 

You would pay more for Stock B, but you would get larger future dividends that justify this high stock price.  You pay less for Stock A, but you get smaller future dividends that justify this lower stock price.

Once again, what is your return on each stock?  15%.  Do you care which stock you own?  If we ignore any tax issues, the answer is NO!  Both stocks provide the same rate of return. So if they have equivalent risk you are indeed indifferent.  You pay for the extra growth of B.  By paying a higher share price the expected returns from owning both stocks is made the same.

Therefore, the P/E ratio cannot be used to "pick stocks" that will perform better than other stocks with the same risk.  All stocks with the same risk will be "priced" to earn the same expected return.

In general, a high P/E can be the result of

· Good investment opportunities, or high NPVGO,

· Conservative accounting practices which lower EPS,

· Low current earnings relative to expected future earnings, or

· Low market required rate of return, r, due to a low risk premium, Θ.

The market prices stocks to earn their required rate of return.  P/E will not assist you in becoming "rich!"
� This lecture module is designed to complement Chapters 8 and 9 in B&D.


� The actual formula is that (1+rf) = (1 + Real Rate)(1 + E(I)).  People frequently use the approximation because it is easier for most to think about.
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