Math 369 Financial Math II
Fall 2005

Take-Home Quiz

Due back Dec. 7, 2005








    Name:___SOLUTIONS___________

This quiz is optional in case you want to improve your grade.  A poor performance will not hurt your grade.

The quiz is open-book.  You can use any source and you can work with others, but you are responsible for the answer, so don’t just take anything you see elsewhere without understanding it.  You must also show the work supporting your answer in order to get credit.
1. Your company has 10,000 shares outstanding at a market price of $70 per share.  You pay dividends annually, this year’s dividend has just been paid and the market expects next year’s dividend to be $10 per share.  You decide to change the payout structure by cutting the dividend in half next year and using the remaining cash to buy back shares in the market, and to maintain that same policy (equal amounts to dividend and to share buy back) in the future.  What is the total market value of the company before and after you make that decision (assume you announce the decision publicly)?  Assume that dividends (and amounts used to buy back shares) will grow by 5% per year forever after next year.

Value Before $__700,000=10,000*70                Value After $____700,000 same total cash flows

What is the value per share before and after?




Per Share Before $___70_given_                                Per Share After $___70=700,000/10,000

For an investor who plans to hold onto her shares forever, rather than participate in any of the 


future buy-backs, what are the expected dividends per share each year in the future before and 
after the decision and what are the present values today of those expected dividends?

Before $10_____, $10.50__, $11.025_, etc.  After $5.31847, $5.94008, $6.63436, etc.


PV Before $______70____________
PV After $______70_____________

r=10/70+.5=.192857=market cap rate=div yield + div growth rate
expected price per share at t=1 is 70*1.192857=83.50 before the dividend

expected shares repurchased at t=1 [(10,000*10)/2]/83.50=598.8

expected dividends per share at t=1 [(10,000*10)/2]/(10,000-598.8)=5.31847

expected price per share at t=2 is (83.50-5.31847)*1.192857=93.26 before the dividend

expected shares repurchased at t=2 [1.05*(10,000*10)/2]/93.26=562.94

expected dividends per share at t=2 [1.05*(10,000*10)/2]/(10,000-598.8-562.94)=5.94008

etc., dividend per share increases 5.94008/5.31847=1.11688 each year.  
See solution to ch. 16 quiz #7b on course website for proof in similar case that rate of increase is constant.
So t=3 will be 5.94008*1.11688=6.63436, etc.

10/(.192857-.05)=70 by growing dividend perpetuity.   5.31847/(.192857-.11688)=70 by growing div perp.







Name:____SOLUTIONS__________________
2. The solution spreadsheets on the course website for case 10 and case 11 each contain a small error.  Identify and describe each error (on this page) and then fix each error on the spreadsheets.  Either print out the spreadsheets with the error corrected or else email me the corrected spreadsheets.



Case 10 error
Capital investments were given as real
Tax shields are nominal
Should have multiplied the given investments by (1+inflation)^t to get the total nominal investment to depreciate, where t=time of each investment.  See corrected spreadsheet 10 on the course website


Case 11 error
Tax shields should have been discounted at nominal rates.  See corrected spreadsheet 11 on the course website.
Also: original solution spreadsheet calculated NPV’s for Sparky erroneously (didn’t paste enough Sparky volume cells into the top area when recalculating).  The correct Sparky NPVs required a slight additional assumption/subtlety in the analysis.  See corrected spreadsheet 11.

If you picked up either of these errors you get full credit for the case 11 error.
3. Your company is financed 100% equity and has a β of 1.25.  The share price reflects an expected return of 10% and the P/E ratio is 10.  You decide to buy back half of the equity and finance the purchase with debt yielding 5%.  Nothing in the operations of the company will change.  Assume a 4% risk-free rate and a 35% corporate income tax rate. 
a. What is the β of the equity after the refinancing?           β =_2.292____________

b. What is the β of the debt?     


   β =____.208_________

c. What is the β of the net assets after the refinancing?
   β =_1.25_____________

d. What return will investors require on the common stock after the refinancing?







    r =____15__________%

e. What return will investors require on the debt?                r =______5_________%
f. What return will investors require on the net assets after the refinancing?








     r =_____10__________%

g. With no change in the total earnings what is the % increase in earnings per share as a result of the refinancing?



              ____67.5________%

h. What is the price-earnings ratio after the refinancing?               ____can’t tell____








(probably in range 5.97 to 6.67)

 10=(NA)/(Earnings) = 1/rA + PVGO/(Earnings) = 1/.10 + PVGO/(Earnings) so PVGO = 0
(NA)/(Earnings)=1/.10 so Earnings=.10 (NA)

.10= rNA = .04 + β NA (r m - .04) = .04 + 1.25  (r m - .04) so (r m - .04) = .06/1.25 = .048

 .05 = r D = .04 +  β D (r m - .04) = .04 + β D (.048) so β D = .01/.048 = .208

1.25 = β NA = .5 β D + .5 β E = .5 (.208) + .5 β E   so β E = (1.25 - .5 (.208))/.5 = 2.292
rE  = .04 + β E  (r m - .04) = .04 + 2.292(.048) = .15 (or you could have started with 15% here based on 50/50 D/E and the given 5% and 10%, and then backed into the β ‘s based on risk free .04)
 (new Earnings) = (old earnings)-(after tax interest) = .10 (NA) - .65 (.05)(NA/2) = .08375 NA

(new shares) = (old shares)/2, 

so (new earnings)/(new shares) = 2(.08375)NA/(old shares) = .1675 NA/(old shares) =
 = 1.675 (old earnings)/(old shares).   

You can try new P/E = (1/1.675) (old P/E) = 5.97 since MM-I says new price per share is same as old price per share, but MM-I ignores taxes so that won’t work.  Also, it would mean 5.97=P/E=1/rE + PVGO/E so PVGO= -0.7E and how could PVGO turn negative just because of a refinancing?
Or you can try PVGO still = 0, so new P/E = 1/new rE =1/.15 = 6.67 and new share Price =(6.67/5.97)(old share Price), but that ignores any PV(future financial distress)  introduced by the borrowing.  In the formula Price = Earnings/r + PVGO, the PV(future financial distress) would have to be subtracted from the PVGO to get a complete answer.  So until we know what the PV(future financial distress) is we can’t really know the new P/E.  Since it’s almost impossible actually to calculate a PV(future financial distress), you have to let the market do it.   Where the market values the new shares in a range from old share value to 6.67/5.97 times old share value is an implicit indication of the markets assessment of PV(future financial distress).

