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1)           40    

a) P0 = Σ $40/(1.04)t + $1000/(1.04)40 = $1000.00; coupon rate = market rate; bond    

      t=1
  





 sells at par.

             40


   P0 = Σ $40/(1.05)t + $1000/(1.05)40 = $ 828.41; coupon rate < market rate; bond sells      

 t=1






 at a discount

             40 


   P0 = Σ $40/(1.03)t + $1000/(1.03)40 = $1231.15; coupon rate > market rate; bond sells               t=1






 at a premium.

             40 

b) P0 = Σ $20/(1.04)t + $1000/(1.04)40 = $ 604.14

            t=1

             40

   P0 = Σ $20/(1.05)t + $1000/(1.05)40 = $ 485.23

            t=1

             40

   P0 = Σ $20/(1.03)t + $1000/(1.03)40 = $ 768.85

            t=1

             10

c) P0 = Σ $40/(1.04)t + $1000/(1.04)10 = $1000.00

            t=1

             10

   P0 = Σ $40/(1.05)t + $1000/(1.05)10 = $ 922.78

            t=1

             10

   P0 = Σ $40/(1.03)t + $1000/(1.03)10 = $1085.30

            t=1

d) Comparing a) and b), all that changed was the coupon rate.  The lower coupon bond is, effectively, a "longer" bond, i.e., a higher percentage of the low coupon bond's cash flows occur later.  The bond in a) had a price range from $828 to $1231 or a $403 spread.  Relative to the 8% market interest rate price of $1000, the price dispersion is 40.3%, i.e., $403/$1000.  The bond in b) had a price range from $485 to $769, or a spread of $284.  Relative to the 8% market interest rate price of $604, the price dispersion is 47.0%.  In summary, lower coupon bonds are "longer" bonds, ceteris paribus, and have higher price volatility with interest rate changes.

Comparing a) and c), all that changed was the maturity.  The higher maturity bond is a "longer" bond and, therefore, has more price volatility with interest rate changes.  The price dispersion in the 20-year maturity bond relative to the 8% market rate price of $1000 is 40.3%.  The $1085 to $923 spread in the 5-year bond is $162 which represents 16.2% of the 8% market interest rate price of $1000.  In summary, longer maturity bonds have higher price volatility with interest rate changes, ceteris paribus.
The point of this problem is to demonstrate that two kinds of risk need to be considered in assessing bond investments: 1) default risk (which we will discuss later in the course but will ignore for these bonds), and 2) interest rate risk.  Interest rate risk relates to bond price volatility even if the bond is default free, e.g., a government bond.  If you have a "longer" bond with a maturity that extends beyond your holding horizon, you can bear substantial amounts of interest rate risk.  If interest rates rise before you sell your bond, you will incur a substantial capital loss when you sell independent of any default by the issuer.

2)         3  

P0 = Σ $2.00(1.14)t/(1.15)t + [($2.00(1.14)3 * (1.05)1)/(0.15 - 0.05)]/(1.15)3 =

          t=1   


P0 = $26.40  

By now, these types of "uneven-growth" problems should be "old hat!"  Note that the growing perpetuity represents a terminal value for the stock pricing problem.
3)

a) Value of Firm = [($350,000 - $50,000) * (1.05)1]/(0.15 - 0.05) = $3.15 million.

Value per share = $3.15 million/(1 million shares) = $3.15/share.


b) Value of Project = NPV = -$400,000 - $345,000/(1.15)1 + [$600,000/(0.15)]/(1.15)1                                 =  $2,778,261.

The stock price will rise $2,778,261/(1 million shares) = $2.78/share.  The new stock price will be $3.15 + $2.78 = $5.93.  The Value = PV of assets in place + NPVGO, or NPV of growth opportunities.

4) 
a) The present value of assets in place = $50,000/(0.13 - 0.03) = $500,000.  With     200,000 shares outstanding, the current stock price is $2.50 per share.

b) The NPV of the growth opportunity = -$100,000 + ($32,000/0.13) = $146,154.  NOTE: This calculation assumes zero growth for the cabinet business.  If a 3% growth is assumed, the NPV = -$100,000 + ($32,000)/(0.13 - 0.03) = $220,000.

c) The price per share will be $2.50 + $146,154/200,000 shares = $3.23 without growth in the cabinet business and $2.50 + $220,000/200,000 shares = $3.60 if the cabinet business grows at 3%.

5)
No!  If it were this easy, we'd all be rich!  While it is true that high growth stocks tend to have high P/E, this growth is "priced out," i.e., the price you pay is set to give you the appropriate return commensurate with the risk of the stock.  Therefore, if you have a growth and a non-growth stock in the same risk class, both will provide the same required return.  This fact is not inconsistent with one having a much higher P/E than the other.  Four factors can lead to differences in a firm's P/E ratio:

1)  Differences in the required rate of return due to risk differences.  Ceteris paribus (all else equal), higher risk, lower price, and lower P/E.

2)  Differences in EPS levels due to low current earnings relative to expected future earnings.

3) Conservative accounting practices, e.g., lower reported earnings.

4)  Differences in NPVGO, or NPV of growth opportunities.  Higher future growth opportunities, ceteris paribus, higher price and P/E ratio.

6)
$50 = $1.50/(1+r)1 + $2.00(1+r)2 + $3.00/(1+r)3 + [$3.00(1.06)/(r-0.06)][1/(1+r)3]

Solve for r.  Unless you want to use logs and Algebra to solve directly for r, you will have to solve this equation using trial and error.  Choose a "seed" rate.  If you get a value greater than $50, raise the rate substantially.  If you get a value less than $50, you've gone too high.  Do a "binary" search (splitting the difference between two interest rates that bracket NPV = 0) until you converge on the answer that equates the RHS of the equation to $50.

Following this procedure, I get 11.16%.  Close enough for tunnel work ($0.0196 off)!

