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CHAPTER 9

Valuation
QUESTIONS
1.
What determines investors' required rate of return from a bond or stock?  Investors' required rate of return from a bond or stock (or any security) can be modeled using the Fisher equation of interest rates that was introduced in Chapter 6.  In this formulation, any interest rate is a combination of a pure rate of return, an inflation premium, and a risk premium.  The pure rate is independent of any particular security, however the inflation and risk premiums do depend on the investment in question.  Investors determine an inflation premium based on their forecasts of inflation and the maturity of the investmenthow long the investment will be exposed to the inflation rate they forecast.  They determine a risk premium based on their forecast of the variability of the investment's returns and the correlation of those returns to the returns from the economy as a whole.  Investors' required rate of return then becomes the combination of the pure rate in the economy plus the specific inflation premium and risk premium appropriate for the security.

2.
What is the relationship of the value of a security to the holding period of investors?  Why is this so?  The value of a security is independent of the holding period of any investor since all investors will calculate the same value for every security no matter how long they plan to hold it.  We model the value of a security as the present value of the future cash flows from owning the security discounted at the appropriate required rate of return.  An investor who considers selling a security prior to its maturity date would forecast that the buyer would pay the present value of the remaining cash flows.  Accordingly, the investor would receive the same remaining value regardless of whether the security is held to maturity or sold at an earlier date.

3.
Distinguish between the value of a security and its price.  Under what conditions would value equal price?  The value of anything is what it is worth to someone.  We model a security's value as the present value of the cash flows the investor expects to receive, where the discount rate used to calculate PV contains the appropriate inflation and risk premiums.  Since different investors will forecast different cash flows and risks they will each calculate different values, even though we can model their analytical process in the same time-value-of-money terms.  The price of a security is the amount it can be bought or sold for in the financial marketplace.  Price is determined at the margin by the actions of those investors who are currently buying and selling the security.  For a publicly traded security, this number is quoted constantly and is the same for all investors.  For some investors, value will equal price if they happen to forecast cash flows and a required rate of return that produce a present value equal to the market price of the security.  Other investors will not do such a detailed analysis but will accept that the market where the security trades is sufficiently efficient that the security's price accurately reflects its value.  The remaining investors will calculate value numbers that differ from the security's price and will consider it overvalued or undervalued.

4.
What is the philosophy of technical security analysts?  Technical security analysis is based on the study of short-term price changes.  Technical analysts believe that in the short term, price changes are primarily driven by investor psychology, especially the irrational component.  This implies that investors tend to follow each other and repeat the patterns of their actions time after time.  Accordingly, technical analysts study trends and patterns of security price movements to predict where prices will move next.


What is the philosophy of fundamental security analysts?  Fundamental security analysis is based on long-term economic value.  Fundamental analysts believe each security has a true or “intrinsic” value around which its price oscillates.  In this philosophy, the job of security analysis is to analyze all relevant business and economic data to estimate intrinsic value.  A security priced below its intrinsic value is a good buy while one selling for more than its intrinsic value is not.

5.
Identify the following:

a.  Traditional bond a bond with both a regular interest coupon and a final maturity value.


b.  Par bond a bond selling at its maturity value (because the bond's coupon rate equals investors' required rate of return).


c.  Discount bond a bond selling at less than its maturity value (because investors' required rate of return has risen above the bond's coupon rate).


d.  Premium bond  a bond selling at more than its maturity value (because investors' required rate of return has fallen below the bond's coupon rate).


e.  Zero-coupon bond  a bond with no regular interest coupon but only a final maturity value.


f.  Perpetual bond  a bond with an infinite life so it effectively has no final maturity value but only a regular interest coupon.

6.
What happens to the value of a discount bond as it approaches its maturity date?  What happens to the value of a premium bond as it approaches its maturity date?  The value of both a discount and premium bond converges on the bond's maturity value as the maturity date approaches.  In a discount bond, the periodic interest earned by the investor exceeds the coupon payment.  The remaining interest adds to the bond's value (much like a bank account where you withdraw less than the interest you earn, leaving the remainder to add to the balance of the account).  Over time, the accumulation of interest not paid out moves the bond's value to its maturity value.  In a premium bond, the coupon payment exceeds the periodic interest earned by the investor.  Each coupon contains both interest and some of the bond's value (much like a bank account where you withdraw more than the interest you earn, reducing the balance of the account).  Over time, the withdrawing of some of the bond's value moves it to its maturity value.

7.
If a zero-coupon bond never pays an interest coupon, how do investors earn anything?  Recall that bond investors can receive their returns in the form of a coupon yield, a capital gains yield, or both.  In a “zero,” there is no current yield, and the full yield-to-maturity comes from the capital gain.  Investors always purchase a zero coupon bond at a discount to its maturity value.  When they sell the bond for more than they paid for it (subject to swings in market interest rates), or when they hold it to maturity and collect a maturity value greater than the purchase price of the bond, they receive their capital gains yield.

8.
Identify the following:

a.  Yield-to-maturity  the yield an investor would receive by purchasing a bond at today's market price and holding it until its maturity date, receiving all interest coupon payments and the bond's maturity value on schedule.


b.  Current yield  the portion of a bond's yield that comes from cash interest payments.


c.  Capital gains yield  the portion of a bond's yield that comes from growth (or declineit could be a capital loss) in the bond's value.


d.  Yield-to-first-call  the yield an investor would receive by purchasing a bond at today's market price and holding it until the first date on which it could be called, assuming the issuer called the bond on that date paying any remaining interest, the bond's principal, and any required penalty for exercising the call option.


e.  Holding-period yield  the yield an investor actually receives from a bond incorporating the time the bond was held and the market price at which it was sold.

9.
From a valuation point of view, what is the difference between a perpetual bond and fixed-rate preferred stock?  There is no difference from a valuation point of view for practical purposes.  Both promise an infinitely long annuity of cash flows, and both are evaluated using the “present value of a perpetuity” model.  To the extent there is a difference, it is that bonds tend to pay interest semi-annually while stock dividends are usually paid quarterly, so the unit of time in the perpetuity model typically differs between the two analyses.

10.
According to the dividend-growth model, a stock which pays no dividends is worthless!  Discuss this statement.  From a strict formula point of view, the statement appears correctafter all, if D1 equals zero, the model calculates a zero present value.  And if the reason a company is not paying dividends is poor performance, its value may indeed be low, although probably not zero.  However, many companies elect not to pay dividends when they are doing well, especially young and growing firms.  As long as a company can reinvest its retained earnings at a rate of return greater than that required by its investors, the investors should see this as a value-adding action which will permit the company to pay high dividends at some future date.  The problem is with the dividend-growth model, which cannot deal with a company which pays no dividends for some period but then begins to pay a high dividend in the future.

11.
Why is the two-stage version of the dividend-growth model often used instead of the basic (one-stage) version?  The two-stage model is used to deal with companies growing at a very rapid rate.  One requirement of the dividend-growth model is that rinvestors' required rate of return, must be greater than ginvestors' forecast of the growth rate of the firm's dividend stream.  In those cases where the firm's growth rate exceeds investors' required rate of return the model breaks down, calculating a negative stock price.  The two stage version of the model deals with this case by dividing the forecast of future cash flows into two periods of time, or “stages”: a first stage of rapid growth followed by a second stage of more normal growth.  In the first stage, the rapid growth of the company prevents the dividend-growth model from applying; instead we calculate each forecasted dividend and its associated present value explicitly.  In the second stage the dividend-growth model does apply, and we use it to calculate the present value of all remaining forecasted dividends.

12.
Why is an option a contingent claim?  A contingent claim is one whose existence depends on some event taking place.  For example, if your little brother is first on the waiting list for admission at State U, he has a contingent claim on his place in next year's freshman class.  If all high school seniors accepted to the school choose to attend, your brother is out of luck.  However, if at least one prospective freshman elects to go to college elsewhere, your brother can put the school's sticker on the rear window of his car.  In this case the contingency is the decision of at least one accepted senior not to attend.  Options fall within this definition.  For an option, the contingency is the decision of the option's owner to exercise it.  If the owner does not exercise the option, it will expire worthless.  On the other hand, by exercising the option, the owner will have a claim on the securities the option covers.

13.
Identify the following terms about an option on common stock:

a.  Call option  the right to purchase a specified number of shares of common stock at a specified price (the exercise or strike price) until, or on, a specified date (the expiration date).


b.  Put option  the right to sell (i.e., force someone to buy) a specified number of shares of common stock at a specified price (the exercise or strike price) until, or on, a specified date (the expiration date).


c.  Exercise price  the price at which shares may be bought or sold using an option.


d.  Expiration date  the last date on which the option is valid.


e.  “In the money”  an option which gives its holder the right to purchase shares (if a call) for less than their market price or to sell shares (if a put) for more than their market price.  If used, this option would result in an immediate gain in value.


f.  “Out of the money”  an option which gives its holder the right to purchase shares (if a call) for more than their market price or to sell shares (if a put) for less than their market price.  If used, this option would result in an immediate loss of value.

14.
Why is an “out of the money” option:

a.  Not worthless if time remains until its expiration?  With time remaining until expiration, the possibility exists that the price of the underlying asset will change by a sufficient amount to put the option in the money.  Investors who forecast that the price of the asset will in fact change by this much will see some value in the option.


b.  Worthless at its expiration date?  With no time remaining for the price of the underlying asset to change, there is no chance the option will ever be in the money.  Since using an out-of-the-money option produces an immediate loss, no one will want it and its value will be zero.

15.
Most holders of “in the money” options do not use them to buy the underlying stock, even on the option's expiration date, but instead sell them to other investors.  Why do you think this is so?  This is to save on commissions.  Using an option to buy stock and then selling the stock to pocket the profit requires two transactions each with a brokerage commission.  Selling the option to a broker, who can pool it with many other options and exercise them much more cheaply, requires the investor to pay only one commission.  In addition, commissions for trading options are much less than commissions for buying and selling shares of stock resulting in a second savings.

PROBLEMS
SOLUTION  PROBLEM 91
Using the financial calculator:


PMT
=
8½%($1,000) ÷ 2
=
42.50 per half year


  FV
=
1000


    n
=
15 × 2
=
30 half years

(a)
Since the rate is nominal, divide by 2 to get an ESR:


i
=
7/2
=
3.5
———
PV
=
$1,137.94
(b)
i
=
8.5/2
=
4.25
———
PV
=
$1,000
(c)
i
=
10/2
=
5
———
PV
=
$884.71
(d)
i
=
11.5/2
=
5.75
———
PV
=
$787.88
In
(a), with rb < coupon rate, bond sells at a premium.


(b), with rb = coupon rate, bond sells at par.


(c), with rb > coupon rate, bond sells at a discount.


(d), with rb > coupon rate, bond sells at a discount.

SOLUTION  PROBLEM 92
Using the financial calculator:


PMT
=
10.95%(1,000) ÷ 2
=
54.75 per half year


  FV
=
1000


    n
=
26 × 2
=
52 half years

(a)
Since the rate of return is nominal, divide by 2 to get an ESR:


i
=
10/2
=
5
———
PV
=
$1,087.49
(b)
i
=
11/2
=
5.5
———
PV
=
$995.74
(c)
i
=
15/2
=
7.5
———
PV
=
$736.28
(d)
i
=
18/2
=
9
———
PV
=
$612.77
SOLUTION  PROBLEM 93
Using the financial calculator:


  FV
=
1000


PMT
=
8½%(1,000) ÷ 2
=
42.50 per half year


    n
=
15 × 2
=
30 half years

(a)
Since the 14% rate is an effective annual rate:


ESR  =  (1.14)½  1  =  6.7708%


i
=
6.7708
———
PV
=
$679.85
(b)
Five years from now there will be 20 half years of life left to this bond.  Change n to 20 and recalculate:


n  =  20
———
PV
=
$728.12
(c)
Now
ESR  =  (1.11)½  1  =  5.3565%


i
=
5.3565
———
PV
=
$866.18
(d)
Fourteen years from now, this bond has 1 year, or 2 half years, of life left.  Change n to 2.


(1)
ESR  =  (1.10)½  1  =  4.8809%


i
=
4.8809
———
PV
=
$988.25

(2)
ESR  =  (1.14)½  1  =  6.7708%


i
=
6.7708
———
PV
=
$954.28
(3)
ESR  =  (1.18)½  1  =  8.6278%


i
=
8.6278
———
PV
=
$922.60
SOLUTION  PROBLEM 94
Using the financial calculator:


  FV
=
1000


PMT
=
11¾%(1,000) ÷ 2
=
58.75 per half year


    n
=
20 × 2
=
40 half years

(a)
Since the 10.5% rate is an effective annual rate:


ESR  =  (1.105)½  1  =  5.1190%


i
=
5.1190
———
PV
=
$1,127.64
(b)
Seven years from now there will be 26 half years of life left to this bond.  Change n to 26 and recalculate:


n
=
26
———
PV
=
$1,107.36
(c)
Fourteen years from now there will be 12 half years of life left:


n
=
12
———
PV
=
$1,066.56
(d) Twenty years from now the bond will mature.  It will be worth $1,000, its face value (plus the last interest coupon of $58.75).  Notice how bonds' prices move toward face value as they approach maturity.

SOLUTION  PROBLEM 95
Using the financial calculator:

(a)
16-year bond:


  FV
=
1000


PMT
=
85/8%(1000) ÷ 2
=
43.125 per half year


    n
=
16 × 2
=
32 half years


    i
=
85/8 ÷ 2
=
4.3125% per half year


Compute PV
=
$1000

35-year bond:


  FV
=
1000


PMT
=
43.125


    n
=
35 × 2
=
70 half years


    i
=
4.3125


Compute PV
=
$1000
(b)
16-year bond:


┐

  FV
=
1000
│

PMT
=
43.125
│————
PV
=
$1,396.02

    n
=
32
│

    i
=
5 ÷ 2
=
2.5
│

┘


35-year bond:


┐

  FV
=
1000
│

PMT
=
43.125
│————
PV
=
$1,596.27

    n
=
70
│

    i
=
2.5
│

┘

(c)
16-year bond:


┐

  FV
=
1000
│

PMT
=
43.125
│————
PV
=
$762.33

    n
=
32
│

    i
=
12 ÷ 2
=
6
│

┘

35-year bond:


┐

  FV
=
1000
│

PMT
=
43.125
│————
PV
=
$723.51

    n
=
70
│

    i
=
6
│

┘
(d)
In part a, when investors' required return equals the coupon rate of both bonds, the bonds sell at par.  As required rates vary, the long-maturity bond varies in price by a greater amount than the shorter-maturity bond.  Thus we see that price volatility increases with the bond's maturity!
SOLUTION  PROBLEM 96
Using the financial calculator:

(a)
8-year bond:


  FV
=
1000


PMT
=
95/8%($1000) ÷ 2
=
48.125 per half year


    n
=
8 × 2
=
16 half years


    i
=
95/8% ÷ 2
=
4.8125% per half year


Compute PV
=
$1000

29-year bond:


  FV
=
1000


PMT
=
48.125


    n
=
29 × 2
=
58 half years


    i
=
4.8125


Compute PV
=
$1000
(b)
8-year bond:


┐

  FV
=
1000
│

PMT
=
48.125
│————
PV
=
$1,227.67

    n
=
16
│

    i
=
6 ÷ 2
=
3
│

┘

29-year bond:


┐

  FV
=
1000
│

PMT
=
48.125
│————
PV
=
$1,495.37

    n
=
58
│

    i
=
3
│

┘

(c)
8-year bond:


┐

  FV
=
1000
│

PMT
=
48.125
│————
PV
=
$835.17

    n
=
16
│

    i
=
13 ÷ 2
=
6.5
│

┘


29-year bond:


┐

  FV
=
1000
│

PMT
=
48.125
│————
PV
=
$747.12

    n
=
58
│

    i
=
6.5
│

┘
(d)
The longer the maturity of the bond, the more volatile is its price as interest rates change.

SOLUTION  PROBLEM 97
Using the financial calculator:


       FV
=
1000


[  PMT
=
0
————  zero coupon]


         n
=
10

(a)
i
=
9
———
PV
=
$422.41
(b)
i
=
11
———
PV
=
$352.18
(c)
i
=
13
———
PV
=
$294.59
(d)
i
=
15
———
PV
=
$247.18
With no interest coupon to support their value, "zeros" sell at a deep discount to their face value.

SOLUTION  PROBLEM 98
Using the financial calculator:


       FV
=
1000


[  PMT
=
0
————  zero coupon]


         n
=
18

(a)
i
=
8
———
PV
=
$250.25
(b)
i
=
12
———
PV
=
$130.04
(c)
i
=
15
———
PV
=
$80.81
(d)
i
=
18
———
PV
=
$50.83
SOLUTION  PROBLEM 99
Use the model for the present value of a perpetuity:


Value
=
PV
=
 Cb



  rb

Here, Cb
=
7%(£1000) ÷ 2
=
£35 each half year

(a)
Since the required rate is given as nominal, divide by 2 to get the ESR:


rb
=
5.5/2
=
2.75%
=
.0275


PV
=
35/.0275
=
£1,272.73
(b)
rb
=
7/2
=
3.5%
=
.035


PV
=
35/.035
=
£1,000
(c)
rb
=
8.5/2
=
4.25%
=
.0425


PV
=
35/.0425
=
£823.53
(d)
rb
=
10/2
=
5%
=
.05


PV
=
35/.05
=
£700
SOLUTION  PROBLEM 910
Using the model for the present value of a perpetuity:


Value
=
PV
=
 Cb



  rb

Here, Cb
=
4%(SF1000) ÷ 2
=
SF20 per half year

(a)
Since the required rate is given as nominal, divide by 2 to get the ESR:


rb
=
3/2
=
1.5%
=
.015


PV
=
20/.015
=
SF1,333.33
premium

(b)
rb
=
4/2
=
2%
=
.02


PV
=
20/.02
=
SF1,000

par

(c)
rb
=
6/2
=
3%
=
.03


PV
=
20/.03
=
SF666.67

discount

(d)
rb
=
8/2
=
4%
=
.04


PV
=
20/.04
=
SF500

deeper discount

SOLUTION  PROBLEM 911
Using the financial calculator:


  FV
=
1000


PMT
=
125/8%(1,000) ÷ 2
=
$63.125 per half year


    n
=
14 × 2
=
28 half years

(a)
PV
=
875
———
i
=
7.3805% per half year



YTM
=
(1.073805)2  1
=
15.31%


[Market quote
=
7.3805 × 2
=
14.76%]

(b)
PV
=
950
———
i
=
6.7131% per half year



YTM
=
(1.067131)2  1
=
13.88%


[Market quote
=
6.7131 × 2
=
13.43%]

(c)
PV
=
1000
———
i
=
6.3125% per half year



YTM
=
(1.063125)2  1
=
13.02%


[Market quote
=
6.3125 × 2
=
12.63%]

(d)
PV
=
1080
———
i
=
5.7320% per half year



YTM
=
(1.057320)2  1
=
11.79%


[Market quote
=
5.7320 × 2
=
11.46%]

SOLUTION  PROBLEM 912
Using the financial calculator:


  FV
=
1000


PMT
=
8.45%(1,000) ÷ 2
=
$42.25 per half year


    n
=
16 × 2
=
32 half years

(a)
PV
=
800
———
i
=
5.5792% per half year



YTM
=
(1.055792)2  1
=
11.47%


[Market quote
=
5.5792 × 2
=
11.16%]

(b)
PV
=
1000
———
i
=
4.2250% per half year



YTM
=
(1.042250)2  1
=
8.63%


[Market quote
=
4.2250 × 2
=
8.45%]

(c)
PV
=
1150
———
i
=
3.4442% per half year



YTM
=
(1.034442)2  1
=
7.01%


[Market quote
=
3.4442 × 2
=
6.89%]

(d)
PV
=
1300
———
i
=
2.7945% per half year



YTM
=
(1.027945)2  1
=
5.67%


[Market quote
=
2.7945 × 2
=
5.59%]

SOLUTION  PROBLEM 913

Current yield
=
  periodic interest coupon



market price


Capital gains yield
=
         change in market price



beginning-of-period market price

(a)
Semi-annual yield
=
7.3805% (from solution to Problem 9):


(1)
Calculate the bond's price in six months:


   FV
=
1000


PMT
=
63.125


      n
=
27
———
6 months have elapsed


      i
=
7.3805


Calculate PV
=
$876.45


(2)
Current yield
=
63.125
=
7.21%


875



Capital gains yield
=
876.45  875
=
0.17%


875


Check:  sum
=
7.38% 
(b)
Semi-annual yield
=
6.7131%


(1)
Calculate the bond's price in six months:




   FV
=
1000


PMT
=
63.125


      n
=
27

———
PV
=
$950.65


      i
=
6.7131




(2)
Current yield
=
63.125
=
6.64%


950



Capital gains yield
=
950.65  950
=
0.07%


950


Check:  sum
=
6.71% 
(c)
Semi-annual yield
=
6.3125%


(1)
Calculate the bond's price in six months:


┐


   FV
=
1000
│

PMT
=
63.125
│

      n
=
27
│
———
PV
=
$1000


      i
=
6.3125
│

┘


(2)
Current yield
=
63.125
=
6.31%


1000



Capital gains yield
=
1000  1000
=
 0%


1000


Check:  sum
=
6.31% 
(d)
Semi-annual yield
=
5.7320%


(1)
Calculate the bond's price in six months:


┐

   FV
=
1000
│

PMT
=
63.125
│

      n
=
27
│
———
PV
=
$1078.79


      i
=
5.7320
│

┘

(2)
Current yield
=
63.125
=
  5.84%


1080



Capital gains yield
=
1078.79  1080
=
0.11%


1080


Check:  sum
=
5.73% 
SOLUTION  PROBLEM 914

Current yield
=
  periodic interest coupon



market price


Capital gains yield
=
         change in market price



beginning-of-period market price

(a)
Semi-annual yield
=
5.5792% (from solution to Problem 10):


(1)
Calculate the bond's price in six months:


   FV
=
1000


PMT
=
42.25


      n
=
31
———
1 six-month period has elapsed


      i
=
5.5792


Calculate PV
=
$802.38


(2)
Current yield
=
42.25
=
5.28%


800



Capital gains yield
=
802.38  800
=
0.30%


800


Check:  sum
=
5.58% 
(b)
Semi-annual yield
=
4.2250%


(1)
Calculate the bond's price in six months:


┐

   FV
=
1000
│

PMT
=
42.25
│

      n
=
31
│
———
PV
=
$1000


      i
=
4.2250
│

┘


(2)
Current yield
=
42.25
=
4.23%


1000



Capital gains yield
=
1000  1000
=
0%


1000


Check:  sum
=
4.23% 
(c)
Semi-annual yield
=
3.4442%


(1)
Calculate the bond's price in six months:


┐


   FV
=
1000
│

PMT
=
42.25
│

      n
=
31
│
———
PV
=
$1147.35


      i
=
3.44420
│

┘

(2)
Current yield
=
42.25
=
  3.67%


1150



Capital gains yield
=
1147.35  1150
=
0.23%


1150


Check:  sum
=
  3.44% 
(d)
Semi-annual yield
=
2.7945%


(1)
Calculate the bond's price in six months:


┐

   FV
=
1000
│

PMT
=
42.25
│

      n
=
31
│
———
PV
=
$1294.07


      i
=
2.7945
│

┘


(2)
Current yield
=
42.25
=
  3.25%


1300



Capital gains yield
=
1294.07  1300
=
0.46%


1300


Check:  sum
=
  2.79% 
SOLUTION  PROBLEM 915
Using the financial calculator:


  FV
=
1126.25
=
face value + one year's interest


PMT
=
125/8%(1000) ÷ 2
=
$63.125 per half year


    n
=
7 × 2
=
14 half years until first call

(a)
PV
=
875
———
i
=
8.3691% per half year



YTFC
=
(1.083691)2  1
=
17.44%
(b)
PV
=
950
———
i
=
7.4420% per half year



YTFC
=
(1.074420)2  1
=
15.44%
(c)
PV
=
1000
———
i
=
6.8772% per half year



YTFC
=
(1.068772)2  1
=
14.23%
(d)
PV
=
1080
———
i
=
6.0480% per half year



YTFC
=
(1.060480)2  1
=
12.46%
SOLUTION  PROBLEM 916
Using the financial calculator:


  FV
=
1084.50
=
face value + one year's interest


PMT
=
8.45%(1000) ÷ 2
=
42.25 per half year


    n
=
10 × 2
=
20 half years until first call

(a)
PV
=
800
———
i
=
6.2249% per half year



YTFC
=
(1.062249)2  1
=
12.84%
(b)
PV
=
1000
———
i
=
4.4945% per half year



YTFC
=
(1.044945)2  1
=
9.19%
(c)
PV
=
1150
———
i
=
3.4719% per half year



YTFC
=
(1.034719)2  1
=
7.06%

(d)
PV
=
1300
———
i
=
2.6081% per half year



YTFC
=
(1.026081)2  1
=
5.28%
SOLUTION  PROBLEM 917
Using the financial calculator:


  FV
=
975
your selling price


PMT
=
63.125
semi-annual coupon


    n
=
10
you hold for 10 half years

(a)
PV
=
875
———
i
=
8.0031% per half year


Holding-period yield
=
(1.080031)2  1
=
16.65%
(b)
PV
=
950
———
i
=
6.8367% per half year


Holding-period yield
=
(1.068367)2  1
=
14.14%
(c)
PV
=
1000
———
i
=
6.1239% per half year


Holding-period yield
=
(1.061239)2  1
=
12.62%
(d)
PV
=
1080
———
i
=
5.0746% per half year


Holding-period yield
=
(1.050746)2  1
=
10.41%
SOLUTION  PROBLEM 918
Using the financial calculator:


  FV
=
1200
your selling price


PMT
=
42.25
semi-annual coupon


    n
=
4
you hold for 4 half years

(a)
PV
=
800
———
i
=
15.2571% per half year


Holding-period yield
=
(1.152571)2  1
=
32.84%
(b)
PV
=
1000
———
i
=
8.6228% per half year


Holding-period yield
=
(1.086228)2  1
=
17.99%
(c)
PV
=
1150
———
i
=
4.6874% per half year


Holding-period yield
=
(1.046874)2  1
=
9.59%
(d)
PV
=
1300
———
i
=
1.3659% per half year


Holding-period yield
=
(1.013659)2  1
=
2.75%
SOLUTION  PROBLEM 919
Use the model for the present value of a perpetuity:


Value
=
PV
=
 Dp



rp
Here Dp
=
$5.00
=
$1.25 per quarter


4

(a)
Since the required rate is given as effective,


(1.06)¼  1
=
EQR
=
.0147
=
rp

PV
=
 1.25 
=
$85.03

.0147

(b)
rp
=
(1.09)¼  1
=
.0218


PV
=
 1.25 
=
$57.34

.0218

(c)
rp
=
(1.12)¼  1
=
.0287


PV
=
 1.25 
=
$43.55

.0287

(d)
rp
=
(1.15)¼  1
=
.0356


PV
=
 1.25 
=
$35.11

.0356

SOLUTION  PROBLEM 920
Use the model for the present value of a perpetuity:


Value
=
PV
=
 Dp



rp
Here Dp
=
$7.36
=
$1.84 per quarter


4

(a)
Since the required rate is given as effective,


(1.05)¼  1
=
.0123
=
rp

PV
=
 1.84 
=
$149.59

.0123

(b)
rp
=
(1.08)¼  1
=
.0194


PV
=
 1.84 
=
$94.85

.0194

(c)
rp
=
(1.11)¼  1
=
.0264


PV
=
 1.84 
=
$69.70

.0264

(d)
rp
=
(1.14)¼  1
=
.0333


PV
=
 1.84 
=
$55.26

.0333

SOLUTION  PROBLEM 921
Use the model for the present value of a perpetuity:


Value
=
PV
=
 Dp

and



rp


rp
=
 Dp

=
 Dp


 PV
price

Here Dp
=
$1.25 per quarter

(a)
rp
=
 1.25 
=
4.1667% per quarter


30.00



Yield
=
(1.041667)4  1
=
17.74%


[Market quote
=
4.1667 × 4
=
16.67%]

(b)
rp
=
 1.25 
=
1.9231% per quarter


65.00



Yield
=
(1.019231)4  1
=
7.92%


[Market quote
=
1.9231 × 4
=
7.69%]

(c)
rp
=
 1.25 
=
1.4706% per quarter


85.00



Yield
=
(1.014706)4  1
=
6.01%


[Market quote
=
1.4706 × 4
=
5.88%]

(d)
rp
=
  1.25  
=
1.2500% per quarter


100.00



Yield
=
(1.012500)4  1
=
5.09%


[Market quote
=
1.2500 × 4
=
5.00%]

SOLUTION  PROBLEM 922
Use the model for the present value of a perpetuity:


Value
=
PV
=
 Dp

and



rp


rp
=
 Dp

=
 Dp


 PV
price

Here Dp
=
$1.84 per quarter

(a)
rp
=
 1.84 
=
3.0667% per quarter


60.00



Yield
=
(1.030667)4  1
=
12.84%


[Market quote
=
3.0667 × 4
=
12.27%]

(b)
rp
=
 1.84 
=
2.3000% per quarter


80.00



Yield
=
(1.023000)4  1
=
9.52%


[Market quote
=
2.3000 × 4
=
9.20%]

(c)
rp
=
  1.84  
=
1.8400% per quarter


100.00



Yield
=
(1.018400)4  1
=
7.57%


[Market quote
=
1.8400 × 4
=
7.36%]

(d)
rp
=
  1.84  
=
1.5333% per quarter


120.00



Yield
=
(1.015333)4  1
=
6.28%


[Market quote
=
1.5333 × 4
=
6.13%]

SOLUTION  PROBLEM 923
Use the dividend-growth model:


Value
=
PV
=
   D1



rc  g

D1
=
quarterly dividend
=
2.12
=
$0.53


4

Since the investor's required rate is given as effective, 


rc
=
EQR
=
(1.14)¼  1
=
3.3299%

(a)
g
=
0:


Value
=
      0.53      
=
$15.92

.033299  0

(b)
Annual growth rate
=
4%.  Thus:


Quarterly growth rate
=
(1.04)¼  1
=
0.9853%


and


Value
=
           0.53            
=
$22.61

.033299  .009853

(c)
Annual growth rate
=
7%.  Thus:


Quarterly growth rate
=
(1.07)¼  1
=
1.7059%


and


Value
=
           0.53            
=
$32.64

.033299  .017059

(d)
Annual growth rate
=
10%.  Thus:


Quarterly growth rate
=
(1.10)¼  1
=
2.4114%


and


Value
=
           0.53            
=
$57.70

.033299  .024114

SOLUTION  PROBLEM 924
Using the dividend-growth model:


Value
=
PV
=
   D1



rc  g

D1
=
quarterly dividend
=
2.12
=
C$0.53


4

Since the investor's required rate is given as effective, 


rc
=
EQR
=
(1.12)¼  1
=
2.8737%

(a)
Annual growth rate
=
5% (a decline of 5%).  Thus:


Quarterly growth rate
=
[1 + (.05)]¼  1


=
(.95)¼  1
=
.9872  1


=
0.012741
=
1.2741%


and


Value
=
             0.53             
=
C$12.78

.028737  (.012741)

(b)
Annual growth rate
=
0%


Value
=
      0.53      
=
C$18.44

.028737  0

(c)
Annual growth rate
=
5%.  Thus:


Quarterly growth rate
=
(.05)¼  1
=
1.2272%

and


Value
=
             0.53             
=
C$32.19

.028737  .012272

(d)
Annual growth rate  =  15%.  The dividend-growth model cannot be used in this case since    g > r.  With such a high growth rate, the value of this stock would be infinite, yet the model calculates a negative number.  In practice, such a high growth rate could not last forever.

SOLUTION  PROBLEM 925
(a)
With a 23% growth rate forecast for the next 3 years:


D1
=
$0.34(1.23)
=
$0.42

D2
=
$0.42(1.23)
=
$0.52

D3
=
$0.52(1.23)
=
$0.64

After the third year, the growth rate is forecast to decline to 8%, so:


D4
=
$0.64(1.08)
=
$0.69
(b)
Using the financial calculator:


For:
   D1  
   D2  
   D3


Enter FV
=
.42
.52
.64


n
=
1
2
3


i
=
15
15
15


Compute PV
=
.37
.39
.42
(c)
This is done in two steps:


(1)
Use the dividend-growth model to find the PV of all dividends from time point 4 onward as of time point 3.


(2)
Bring the result of step (1) back to the present.
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6.48

9.86

(1)

(2)



$7.66

(1)
PV3
=
   D4

=
  0.69



rc  g
.15.08


=
0.69
=
9.86



 .07


(2)
Using the financial calculator:


┐

FV
=
9.86
│

  n
=
3
│———
PV
=
6.48

  i
=
15
│

┘

(d)
.37 + .39 + .42 + 6.48
=
$7.66
SOLUTION  PROBLEM 926
(a)
With a 35% growth rate forecast for the next 5 years:


D1
=
$2.24(1.35)
=
$3.02

D2
=
$3.02(1.35)
=
$4.08

D3
=
$4.08(1.35)
=
$5.51

D4
=
$5.51(1.35)
=
$7.44

D5
=
$7.44(1.35)
=
$10.04

After the fifth year, the growth rate is forecast to decline to 11%, so:


D6
=
$10.04(1.11)
=
$11.14
(b)
Using the financial calculator:


For:
   D1  
   D2  
   D3  
   D4  
   D5


Enter FV
=
3.02
4.08
5.51
7.44
10.04


n
=
1
2
3
4
5


i
=
16
16
16
16
16


Compute PV
=
2.60
3.03
3.53
4.11
4.78
(c)
This is done in two steps:


(1)
Use the dividend-growth model to find the PV of all dividends from time point 6 onward as of time point 5.


(2)
Bring the result of step (1) back to the present.
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$124.13

(1)
PV5
=
   D6

=
  11.14



rc  g
.16.11


=
11.14
=
222.80



 .05


(2)
Using the financial calculator:


┐

FV
=
222.80
│

  n
=
5
│———
PV
=
$106.08

  i
=
16
│

┘
(d)
2.60 + 3.03 + 3.53 + 4.11 + 4.78 + 106.08
=
$124.13
SOLUTION  PROBLEM 927
Use the dividend-growth model:


PV
=
   D1

, or rearranging:



rc  g

r
=
   D1

+
g


price

Here:


•  most recent quarterly dividend  =  (1.08)/4  =  $0.27


•  quarterly growth rate  =  (1.10)¼  1  =  2.4114%



so D1  =  $0.27(1.024114)  =  $0.2765

(a)
Price  =  $45

Quarterly dividend yield
=   D1__
=
0.2765
=
0.6144%



price
   45


Quarterly capital gains yield
=   g
=
2.4114%

Total quarterly rate of return
=
3.0258%

Annual rate of return
=
(1.030258)4  1
=
12.66%
(b)
Price  =  $60

Quarterly dividend yield
=   D1__
=
0.2765
=
0.4608%



price
   60


Quarterly capital gains yield
=   g
=
2.4114%

Total quarterly rate of return
=
2.8722%

Annual rate of return
=
(1.030258)4  1
=
11.99%
(c)
Price  =  $75

Quarterly dividend yield
=   D1__
=
0.2765
=
0.3687%



price
   75


Quarterly capital gains yield
=   g
=
2.4114%

Total quarterly rate of return
=
2.7801%

Annual rate of return
=
(1.030258)4  1
=
11.59%
(d)
Price  =  $90

Quarterly dividend yield
=   D1__
=
0.2765
=
0.3072%



price
   790


Quarterly capital gains yield
=   g
=
2.4114%

Total quarterly rate of return
=
2.7186%

Annual rate of return
=
(1.030258)4  1
=
11.33%
SOLUTION  PROBLEM 928

Use the dividend-growth model:


PV
=
   D1

, or rearranging:



rc  g

r
=
yield
=
   D1

+
g


price

Here:


•  most recent quarterly dividend  =  (2.64)/4  =  $0.66


•  price  =  $50

(a)
Annual growth forecast  =  2%

Quarterly growth rate
=
[1 + (.02)]¼  1
=
(.98)¼  1
=
.994962  1



=
.005038
=
0.5038%


And D1
=
$0.66(.994962)
=
$0.6567


Quarterly dividend yield
=
   D1__
=
0.6567
=
 1.3134%




Price
50


Quarterly capital gains yield
=   g
=
0.5038%

Total quarterly rate of return
=
  0.8096%

Annualized rate of return
=
(1.008096)4  1
=
  3.28%
(b)
Annual growth forecast  =  0%

Thus, quarterly growth rate
=
0%


And, D1 remains $0.66


Quarterly dividend yield
=
   D1__
=
0.66
=
 1.3200%




Price
50


Quarterly capital gains yield
=   g
=
0.0000%

Total quarterly rate of return
=
  1.3200%

Annualized rate of return
=
(1.013200)4  1
=
  5.39%
(c)
Annual growth forecast  =  7%

Quarterly growth rate
=
(1.07)¼  1
=
1.7059%


And D1
=
$0.66(1.017059)
=
$0.6713


Quarterly dividend yield
=
   D1__
=
0.6713
=
 1.3426%




Price
50


Quarterly capital gains yield
=   g
=
%

Total quarterly rate of return
=
 3.0485%

Annualized rate of return
=
(1.030485)4  1
=
12.76%
(d)
Annual growth forecast  =  12%

Quarterly growth rate
=
(1.12)¼  1
=
2.8737%


And D1
=
$0.66(1.028737)
=
$0.6790


Quarterly dividend yield
=
   D1__
=
0.6790
=
 1.3580%




Price
50


Quarterly capital gains yield
=   g
=
%

Total quarterly rate of return
=
 4.2317%

Annualized rate of return
=
(1.042317)4  1
=
18.03%

APPENDIX 9A

The Black-Scholes Option Pricing Model
PROBLEMS
SOLUTION  PROBLEM 9A1
(a)
If the stock goes to $40, the option will be worth $40  33  =  $7.  If the stock goes to $30, the option to purchase it for $33 will be worthless ($0).

(b)
Hedge ratio
=
 Stock Price Range

=
$40  30
=
10
=
1.43 options/share



Option Value Range

7  0
7

(c)
First, obtain the investment required to construct a riskless hedge.  Letting X  =  option price:



Buy one share and sell 1.43 options




$35  1.43X

Second, determine the riskless outcome:



If stock  $40:
own 1 share @ 40
=
 40




owe 1.43 options @ 7
=
(10)





$30


or, if stock  $30:
own 1 share @ 30
=
 30




owe 1.43 options @ 0
=
(  0)





$30

Third, get the present value of the riskless outcome:




  $30  
=
$29.85



1.005


Fourth, equate the outlay to the PV of the riskless outcome:




35  1.43X
=
29.85




 1.43X
=
  5.15




  X
=
$3.60
(d)
Recalculate the PV of the riskless outcome at a rate of 0.6%:




  $30  
=
29.82




1.006

Then:




35  1.43X
=
29.82




 1.43X
=
  5.18




  X
=
$3.62
SOLUTION  PROBLEM 9A2
(a)
If the stock goes to $105, the option will be worth the difference between $105 and its exercise price if positive, or zero if the difference is negative.  If the stock goes to $75, the same will be true.

(b)
Hedge ratio
=
 Stock Price Range




Option Value Range



=
$105  75
=
30  if exercise price  105



0



=
$105  75
=
     30        if exercise price is between 75 and 105




105  E

 105  E



=
$105  75
=
30
=
1  if exercise price  7



30

30

(c)
With exercise price  =  $93

(1)
Hedge ratio
=

30

=
30
=
2.5 options/share



105  93

12


(2)
Riskless outcome:




If stock  $105:
own 1 share @ 105
=
105




owe 2.5 options @ 12
=
 (30)




  75




or if stock  $75:
own 1 share @ 75
=
  75




owe 2.5 options @ 0
=
 (  0)




  75


(3)
PV of riskless outcome:




   $75  
=
$74.66




1.0045


(4)
Equate outlay required to set up riskless hedge to its PV:




Buy 1 share + sell 2.5 options  =  PV of outcome




$90  2.5X
=
74.66




 2.5X
=
15.34




  X
=
$6.14
(d)
With exercise price  =  $98

(1)
Hedge ratio
=

30

=
30
=
4.29 options/share



105  98

 7


(2)
Riskless outcome still $75.


(3)
PV of riskless outcome still $74.66


(4)
Equate outlay and PV of outcome:




Buy 1 share + sell 4.29 options  =  PV of outcome




$90  4.29X
=
74.66




 4.29X
=
15.34




  X
=
$3.58
SOLUTION  PROBLEM 9A3
The Black-Scholes option pricing model is:
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(b)
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=
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=
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=
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SOLUTION  PROBLEM 9A4
The Black-Scholes option pricing model is:
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