Solution to #7(b) on page 458 (Ch. 16 Quiz)

The key phrase to note in the question is “…expected to pay a dividend of $20 per share next year…”

So the whole analysis begins with things that happen at time 1.

r = 20/140 + .05 = .192857 today

so stock price at time 1 is 140*1.192857 = 167 before dividend

50,000/167 = 299 shares are repurchased at time 1

dividends per share at time 1 are 50,000/(5,000-299) = 10.64 per share

stock price at time 2 is (167 – 10.64) *1.192857 =  186.52 before dividend

52,500/186.52 = 281 shares are repurchased at time 2

dividends per share at time 2 are 52,500/(5,000-299-281) = 11.88

etc.

each year dividends go up by 5% but number of shares goes down by 1.05/(1+p)

where p is the increase in share price.  

increase p in share price is r – (div yield) = .192857 – 11.88/(167-10.64) = .116878 so number of share goes down by .94, i.e 6% drop

so div increases each year by 1.05/.94 = 1.117, ie 11.7% increase.

10.64/(.192857-.117)=140, verifying the conclusion.

