University of the West Indies

Department of Managements Studies

MS28D Financial Management I
Tutorial & - Bond Valuation – Chapter 7
(Note – With respect to the textbook questions, the solutions for the ones that require the yield to maturity are presented in financial calculator format and/or straight trial and error format. Additionally, the non-text book solutions for the YTM questions are presented using linear interpolation. However, you may use the Rodriques formula to do all of them, even in the exams!)
1. M = $1,000;
I = $1,000 x 8% = $80;
k = 12% &
 n = 12 years

Pb
=
I(PVIFAk%,n)+   M(PVIFk%,n)

      

=
$80(PVIFA12%,12) +   $1,000(PVIF12%,12)



=
$80(6.1944)   +   $1,000(0.2567)


=
$495.55   +   $256.70  

=  
 $752.25
2. 8-1
With your financial calculator, enter the following:

N = 10; I = YTM = 9%; PMT = 0.08 ( 1,000 = 80; FV = 1000; PV = VB = ?

PV = $935.82.

Alternatively,

VB
= $80(PVIFA9%, 10) + $1,000(PVIF9%, 10)

= $80(6.4177) + $1,000(0.4224)

= $513.42 + $422.40 = $935.82.
3. 8-5
The problem asks you to find the price of a bond, given the following facts:  N = 16; I = 8.5/2 = 4.25; PMT = 45; FV = 1000.

With a financial calculator, solve for PV = $1,028.60.

Or

VB
= $45(PVIFA4.25%, 16) + $1,000(PVIF4.25%, 16)

= $45(11.4403) + $1,000(0.5138) – Note that you have to use the algebraic format of the PVIFA and PVIF, respectively.

   = $514.81 + $513.80 = $1,028.61
4.    M = $1,000; I=  $1,000 x 9% = $90; k = 8%; n=8 years & m = 2


Pb
=
I / m  (PVIFAk%/m,nn)+   M(PVIFk%/m,nm)    


=
$90 / 2  (PVIFA8%/2, 8 x 2) +   $1,000(PVIF8%/2, 8 x 2)



=
$45(PVIFA4%,16) +   $1,000(PVIF4%,16)



=
$45(11.6523)  +   $1,000(0.5339)



=
$524.35   +   $533.90 

=   
$1,058.25
Pb
=
I(PVIFAk%,n)+   M(PVIFk%,n)



=
$90(PVIFA8%,8) +   $1,000(PVIF8%, 8)



=
$90(PVIFA8%,8) +   $1,000(PVIF8%,8)



=
$90(5.7466)  +   $1,000(0.5403)



=
$517.19   +   $540.30 

 

  =  
 $1,057.49
5. (a)
Pb   =   $130(PVIFA14%,15 ) +   $1,000(PVIF14%,15)


      =   $130(6.1422)   +   $1,000(0.1401)


      =   $798.49   +   $140.10   =   $938.59

  (b)
No. The market value is greater than the bond’s intrinsic value.

  (c)  Pb   =   $130(PVIFA12%,15) +   $1,000(PVIF12%,15)


      =   $130(6.8109)   +   $1,000(0.1827)


      =   $885.42   +   $182.70   =   $1,068.12



The answer is still no!

6. 8-6
a.
VB = I(PVIFAi,n) + M(PVIFi,n)

1.
5%:
Bond L:
VB = $100(10.3797) + $1,000(0.4810) = $1,518.97.
Bond S:
VB = ($100 + $1,000)(0.9524) = $1,047.64.

2.
8%:
Bond L:
VB = $100(8.5595) + $1,000(0.3152) = $1,171.15.

Bond S:
VB = ($100 + $1,000)(0.9259) = $1,018.49.

3.
12%:
Bond L:
VB = $100(6.8109) + $1,000(0.1827) = $863.79.

Bond S:
VB = ($100 + $1,000)(0.8929) = $982.19.

Calculator solutions: (Note – I have ‘re-worded’ the formula slightly to conform to the syntax of the calculator)



VB = PMT(PVIFAi,n) + FV(PVIFi,n)

1.
5%:
Bond L:
Input N = 15, I = 5, PMT = 100, FV = 1000, PV = ?, PV = $1,518.98.

Bond S:
Change N = 1, PV = ?  PV = $1,047.62.

2.
8%:
Bond L:
From Bond S inputs, change N = 15 and I = 8, PV = ?, PV = $1,171.19.

Bond S:
Change N = 1, PV = ?  PV = $1,018.52.

3.
12%:
Bond L:
From Bond S inputs, change N = 15 and I = 12, PV = ?, PV = $863.78.

Bond S:
Change N = 1, PV = ?  PV = $982.14.

b. Think about a bond that matures in one month.  Its present value is influenced primarily by the maturity value, which will be received in only one month.  Even if interest rates double, the price of the bond will still be close to $1,000.  A one-year bond’s value would fluctuate more than the one-month bond’s value because of the difference in the timing of receipts.  However, its value would still be fairly close to $1,000 even if interest rates doubled.  A long-term bond paying semiannual coupons, on the other hand, will be dominated by distant receipts, receipts which are multiplied by 1/(1 + kd/2)t, and if 
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 increases, these multipliers will decrease significantly.  Another way to view this problem is from an opportunity point of view.  A one-month bond can be reinvested at the new rate very quickly, and hence the opportunity to invest at this new rate is not lost; however, the long-term bond locks in subnormal returns for a long period of time.

7. M = $1,000; m =2; I/m =($1,000 x 8%)/2 = $40; mn = 10 x 2 = 20
&
Pb = $900

Pb
= I/m (PVIFAk%/m,nn)+ M(PVIFk%/m,nm)    


$900
= $40 (PVIFAk%/m,20)+ M(PVIFk%/m,20)

To find the yield to maturity we will use the interpolation method. To use this method we need to find two discounts rates. One which will result in a price greater than the market price and another discount rate that will result in a price less than the market price. 

The price at the coupon interest rate will be equal to the par vale of the bond, i.e., Pb at 4%  =  $1,000. This price is greater than the market price. So try a higher discount rate to achieve a price that is less than the market price of $900. I chose the discount rate of 6%.

Pb at 6%   =
$40(PVIFA6%,20) + $1,000(PVIF6%,20)
           =
$40(11.4699)  +  $1,000(0.3118)


      =
$458.80 + $311.80 

      =  
$770.60

This indicates that the yield to maturity or the investor’s required return lies between 4% and 6%.             



4%
            YTM              6%


|---------------|---------------|

     $1000         $900         $770.60

4 - YTM     =  1000 - 900
4 -  6

1000 – 770.60

4 - YTM       =   100__  
   -  2
       229.4

    
 4  -  YTM   =   0.4359   

      -2         

4  -  YTM   =  -0.87

YTM = 4.87% which is the periodic rate based on semi-annual compounding.


Annualised required rate of return   =   4.87% x 2   =   9.74%

8. (i)
Value at 8% =  $1,000. Use lower discount rate to obtain      a value that is greater than the market price of $1,085.00.

Try 6%.

Value   =   $80(PVIFA6%,15) +  $1,000(PVIFA6%,15)



   =    $80(9.7122)  +   $1,000(0.4173)

  
        =    $776.98   +   $417.30    =   $1,194.28

      


    6%
       YTM              8%

|---------------|---------------|

 1194.28      $1085           $1000

6 - YTM        =  1194.28 - 1085
6 -  8

1194.28 – 1000

6 - YTM        =   109.28__  
   -  2

   194.28

    
 6  -  YTM   =   0.5625   

      -2         

6  -  YTM   = -1.1250

YTM = 7.125 = 7.13%  

    (ii)
Value   =   $80(PVIFA10%,15) +  $1,000(PVIFA10%,15)



=    $80(7.6061)  +   $1,000(0.2394)

  
            =    $608.49   +   $239.40    =   $847.89
   (iii)
The bond should not be purchased, as the market price of $1,085 is greater than the intrinsic value of $847.89.

9.  7-6
a.
VB = 
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M = $1,000.  I = 0.09($1,000) = $90.

1.
$829 =
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The YTM can be found by trial-and-error.  If the YTM were 9 percent, the bond value would be its maturity value.  Since the bond sells at a discount, the YTM must be greater than 9 percent.  Let’s try 10 percent.

At 10%, VB
= $90(3.1699) + $1,000(0.6830) = $285.29 + $683.00


= $968.29.

$968.29 > $829.00; therefore, the bond’s YTM is greater than 10 percent.

Try 15 percent.

At 15%, VB
= $90(2.8550) + $1,000(0.5718) = $256.95 + $571.80 


= $828.75.

Therefore, the bond’s YTM is approximately 15 percent.

2.
$1,104 = 
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The bond is selling at a premium; therefore, the YTM must be below 9 percent.  Try 6 percent.

At 6%, VB
= $90(3.4651) + $1,000(0.7921) = $311.86 + $792.10


= $1,103.96.

Therefore, when the bond is selling for $1,104, its YTM is approximately 6 percent.

Calculator solution:

1.
Input N = 4, PV = -829, PMT = 90, FV = 1000, I = ? I = 14.99%.

2.
Change PV = -1104, I = ?  I = 6.00%.
b.
Yes.  At a price of $829, the yield to maturity, 15 percent, is greater than your required rate of return of 12 percent.  If your required rate of return were 12 percent, you should be willing to buy the bond at any price below or equal to $908.86 (using the tables) and $908.88 (using a calculator).

10. Value at 3% =  $1,000


Use lower discount rate to obtain a value that is greater than the market price of $1,250.00.

Try 1%.

Value   =   $30(PVIFA1%,20) +  $1,000(PVIFA1%,20)



   =   $30(18.0456)  +   $1,000(0.8195)

  
        =    $541.37   +   $819.50    =   $1,360.87

      
         1%
         YTM              3%




|---------------|---------------|



   $1360.87         $1250           $1000

1 - YTM        =  1360.87 - 1250
1 -  3

1360.87 – 1000

1 - YTM        =   110.87__  
   -  2

   360.87

    
 1  -  YTM   =   0.3072   

      -2         

1  -  YTM   = -0.6144

YTM = 1.6144% which is the periodic rate based on quarterly compounding.

Annualised required rate of return = 1.6144x4 =6.458 = 6.46%
11. $490  =   $1,000(PVIFk%,10)


0.49   =   PVIFk%,10

(
k lies between 7% and 8%.

          7%
         YTM              8%

                  |---------------|---------------|

            0.5083        0.4900       0.4632

7 - YTM        =   0.5083 – 0.49
7 -  8

0.5083 – 0.4632

7 - YTM        =   0.0183__  
   - 1

   0.0451

    
 7  -  YTM   =   0.4058   

      -1         

7  -  YTM   = -0.4058

YTM =    7.4058 (  7.41%
12.  7-2
With your financial calculator, enter the following to find YTM:

N = 10 ( 2 = 20; PV = -1100; PMT = 0.08/2 ( 1,000 = 40; FV = 1000; I = YTM = ?

YTM = 3.31% ( 2 = 6.62%.

With your financial calculator, enter the following to find YTC:

N = 5 ( 2 = 10; PV = -1100; PMT = 0.08/2 ( 1,000 = 40; FV = 1050; I = YTC = ?

YTC = 3.24% ( 2 = 6.49%.
13.  7-19
a.
Yield to maturity (YTM):
With a financial calculator, input N = 28, PV = -1165.75, PMT = 95, FV = 1000, I = ?  I = kd = YTM = 8.00%.  With the tables, proceed as follows:

$1,165.75 = 
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Try 10 percent:

Is $1,165.75 = $95(PVIFA10%, 28) + $1,000(PVIF10%, 28)?

             = $95(9.3066) + $1,000(0.0693) = $953.43 ( $1,165.75.

Try 9 percent:

Is $1,165.75 = $95(PVIFA9%, 28) + $1,000(PVIF9%, 28)?

             = $95(10.1161) + $1,000(0.0895) = $1,050.53 ( $1,165.75.

Try 8 percent:

Is $1,165.75 = $95(PVIFA8%, 28) + $1,000(PVIF8%, 28)?

             = $95(11.0511) + $1,000(0.1159) = $1,165.75 = $1,165.75.

Therefore, YTM = 8%.
Yield to call (YTC):
With a calculator, input N = 3, PV = -1165.75, PMT = 95, FV = 1090, 
I = ?  I = kd = YTC = 6.11%.  With the tables, proceed as follows:

$1,165.75 = 
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Try 7 percent:

Is $1,165.75 = $95(PVIFA7%, 3) + $1,090(PVIF7%, 3)?

             = $95(2.6243) + $1,090(0.8163) = $1,139.08 ( $1,165.75.

Try 6 percent:

Is $1,165.75 = $95(PVIFA6%, 3) + $1,090(PVIF6%, 3)?

             = $95(2.6730) + $1,090(0.8396) = $1,169.10 ( $1,165.75.

Try 6.1 percent:

Is $1,165.75 = $95(PVIFA6.1%, 3) + $1,090(PVIF6.1%, 3)?

             = $95(2.6681) + $1,090(0.8372) = $1,166.02 ( $1,165.75.

Therefore, YTC ( 6.1%.
b.
Knowledgeable investors would expect the return to be closer to 6.1 percent than to 8 percent.  If interest rates remain substantially lower than 9.5 percent, the company can be expected to call the issue at the call date and to refund it with an issue having a coupon rate lower than 9.5 percent.

c.
If the bond had sold at a discount, this would imply that current interest rates are above the coupon rate.  There​fore, the company would not call the bonds, so the YTM would be more relevant than the YTC.

14. 7-21 

a.



 t 
Price of Bond C
Price of Bond Z


 0
$1,012.79
$  693.04



 1
 1,010.02
   759.57



 2
 1,006.98
   832.49
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 3
 1,003.65
   912.41



 4
 1,000.00
 1,000.00



b.
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