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1.
Bond 1:
699.07
=
40 (PVIFAYTM/2,40)
+
1,000/(1+ YTM/2)40
Bond is at a discount so you know that the coupon rate (8%) must be less than the discount rate.  From trial and error, the YTM/2 = 6% so YTM = 12%

Bond 2:
699.07
=
C/2 (PVIFA6%,10)
+
1,000/(1.06)10
=
C/2 (7.6301)

+
558.39

C/2

=
$19.11

C

=
$38.22

2.




Years 1-5

Years 6-10

Year 10
Coupon payments

      0


      100

   500

Principal (face value)







 1000

PB
=
100 (PVIFA20%,5)/(1.20)5
+
1,500/(1.20)10

=
$362.45
3.
PB
=
2,500 (PVIFA5%,30)

+
100,000/(1.05)30
=
$61,569

Merry Widow can withdraw

61,569
=
PMT (PVIFA1%,24)

PMT

=
$2,898

4. Note this is a 2 step problem, JUST like the tuition problem from Problem set #1.

Step 1:  Find the Value of  the stream of dividends, with the first dividend beginning at the beginning of year 3.  Using the perpetuity formula this will be the value at the beginning of year 2! (one year prior)


Value(Stock at time 2)  = 

$2.00


=
$16.67



         (0.18-0.06) 
Step 2:  Present Value of the future stock price at time 2:

Present Value of Salary 
= $16.667/ (1.18)2
= $11.97

Stock is overvalued by $15-$11.97=$3.03 so issue a sell order.  

5. Note to find the value of the final stream of dividends, beginning at year 5, you again have 2 step problem, JUST like the last problem and the tuition problem from Problem set #1.  What I have done in this answer key is to combine the 2 steps into ONE.  Don’t be confused.  If you want to separate out the two steps, do the following:  Take .58/(.12-.10) to get the value of the future stream of dividend in YEAR 4 (one year prior again) getting  $29.00 and then divide this by (1.12)4 getting $18.43.  Add to this the present value of the first four dividends from below. 

a.


 0.50
      0.50           0.53          0.55               0.58

P0
=
_______   +   ________   +   ________   +   ________   +   ___________________
(1.12)
    (1.12)2       (1.12)3       (1.12)4      (.12-.10)(1.12)4
=
$20.00

Note this problem uses the dividend in year 5 to value the perpetuity stream.  Thus D5 = .58, however given it is a perpetuity, we find the value in Time 4 = D5 / (r-g)

In this case thus the value is now in time 4, Thus we discount that value back to time 0, dividing by (1+r) to the 4th power.  This automatically includes the dividend at time 5 as part of the perpetuity stream.

Many People feel that we should use the dividend at time 6 to value the perpetuity portion that begins at time 5 and include a separate 5th year dividend as well.  However, BOTH answers will give the same answer (Check this - if you don't believe me).  In my approach there is NOT a missing dividend as the perpetuity stream has the 5th dividend contained as part of the stream.  The key is that the growth rate PRIOR to the time of the dividend at time 5 is irrelevant for the perpetuity formula.

Bottom line:  since both approaches (either using the dividend at time 5 or using the dividend at time 6 for the perpetuity + including the 5th year dividend separately) give the same answer - use the approach that is clearer for you.
b. Realize that again, the last term below  is the combination of 2 steps.  Step 1:  The value at TIME 2 of the stream of dividends beginning in YEAR 3, thus the division of .58, the year 3 dividend, by (r-g) or (.12-.10).  Step 2:  The present value of this TIME 2 value – thus the division by the term (1.12)2.




 0.53          0.55               0.58

P2
=
_______   +   ________   +   __________________
(1.12)
    (1.12)2       (.12-.10)(1.12)2

=
$24.03

c.
P2 - P0


24.03-20.00        

___________
=
________________               = 20.15%

   P0


     20.00

6.  
The key to this problem is to find the earnings at year 4 first and then using the price earnings ratio of 10.6, find the price at time 4.  After you have the price at time 4, you find the discount rate using the perpetuity formula.  NOTE that the perpetuity formula requires you to use the DIVIDEND for the subsequent year.  Thus you also need to find the dividend in YEAR 5, which happens to be 1.91, as a payout ratio is simply the fraction of earnings you payout as a dividend.

a.
P4/E4

=
10.6

E4

=
2.00(1.20)2(1.12)2
=
$3.61

P4/3.61
=
10.6

P4

=
$38.27

   1.91

38.27
=
__________
r - 0.06

r
=
11%

b.


 0.60
      0.72           1.29          1.44          38.27

P0
=
_______   +   ________   +   ________   +   ________   +   ________
(1.11)
    (1.11)2       (1.11)3       (1.11)4       (1.11)4
=
$28.22
