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Suggested Solutionsto Problem Set #3

 Beginming wi - p=E(Ry+d,) . .
1. (a) (i) Beginning with the formula: P = 1— , we can find aformulafor Py, by simply
+p
advancing the subscripts one period to get: P, = w
P

(i) To find Py ,, advance the subscriptsin the pricing formula one more time:
P _ E(P1+3 + d1+3)
P
We know for certain that d,.3=0 and P.3=0, so E(di.3 + P.3)=0. It followsthat Py, = 0.

_E(Ry +duy) _ E(R.) , E(d)

1+p 1+p 1+p
Using the formulawe found in (i), we know that Py.; depends on E(d..,) and E(P,). SinceP..,=0is
known in advance, E(Py.2)=0. Thus, E(di» + Pi2)= E(du2)+E(Pu2)= E(dwo). Therefore,

(iii) Beginwith P, . Thus, we need to know E(P,, ).

Pt+1 - E(P1+2 + dt+2) - E(dt+2) , and

1+p 1+p
E(Puy)= E{M} = L E{E(dw2)} [since (1+p) is aconstant].
1+p 1+p

By the law of iterated expectations, E{E(d.2)}=E(dw+). 1n English, this could be translated, “what you
expect to expect isjust what you expect.” So

E(d,,
EPu) = 5

_ E(dy) , E(di)
@+p)?  1+p

, and thus

(iv) Following the hint, you should be able to show a stock that becomes worthless in period t+4 has
b Eda) | Edo) | E(dhy)
1+p)° @+p)? 1+p

. Similarly, a stock that becomes worthless in period t+N+1

has

poo El) | E(Os) | E(@g) | E() _ $ EG)
1+p) 1+p)° @A+p 1+p = @A+p)
Asyou might expect, this formula generalizes to stocks with infinite dividends, that is,

o E(dt+j )

P=) —=

=1+ p)’
Note: to be more precise, we do not assume that the stock becomes worthless at some time in the future.
Instead, we derive the formula above by first substituting our formulafor Py, into the formulafor P, i.e.



{E(PHZ +do) |
+1

b = E(Ru+di) _ 1+p T _E(R.) |, E(d,) , E(du)

‘ 1+p 1+p 1+p)* @+p?® 1l+p

Now, by substituting in for Py, ,, we can obtain:
_ E(R.) |, Edu) , E(dw,) | E(d)
C+p)? @+ p)’ @+p? 1+p
And by repeated substitution, we obtain:
— E(PHN) + E(dt+N) et E(dt+2) + E(d1+1) — E(PHN) + ZN: E(dt+i)

e a+p) @+p)?  1+p  @+p)"  Sa+p)
Letting N go to infinity, we have:
E(P,, > E(d,;
Ptztim([JJ.)'l'Z(tJ.).
i-e(l+p) A+ p)
: : . E(R,)) .
Given the assumption shown on the problem set, I_|m(1+ ) =0, we obtain:
J—eo p
=, E(d,,;)
P = Z ! ]j .
= (1+p)

(b) We know from above that a stock that pays dividends only in periods t+1 and t+2 (and becomes
worthless thereafter) has value:
_ E(u,) , E(d)

C@+p? 1+p
What if the firm does not pay adividend in period t+ 1, but instead invests the fundsin asset “ Z” with return
of p each period? Then d..; =0, and in period t+2, the firm pays as dividends both its regular dividend,
0+, and the proceeds fromits sale of asset “ Z'. The firm invests the amount d,.; in period t+1, so in
period t+2 it receives d..1 (1+£). So thetotal payoff in period t+2 is: Payoffi., = dip + diq (1+£). Thus,
the current price of the stock,

P, = (present value of expected period t+1 payoff) + (present value of expected period t+2 payoff)

E(Payoff,,) , E(Payoffi,) _ ,  E{d.,+d..(1+0)}

1+ p) 1+ p)? 1+ p)?
- E(dl+2) + E(d[+1)
1+p)? 1+p
2,
@ p= (58.24)(05) +(54.08)(05) _

1.08

(b) Youwill try (incorrectly as shown in part (c)) 60=52+ % ,then d;,; =8.64

E; (dya) +Et (de) + E¢(Pe2) Then
o (1+p)* (+p)f

since you didn’t plan to give out any dividend next period, so that E,(d,,)=0. Since p=0.08, old

(c) Expanding the formula one more period forward, you have p; =

price of GM (before the dividend announcement) is pPtP = Ey (3522) B (ggf) . When you give out
1. 1.




dividend from borrowing at t+1, then you have to pay back with interest one period later, which will
lower dividend as much in that period. Therefore under this plan, dividend will increase by 8.64 at t+1,
but will decrease by 8.64x1.08 at t+2. Then, Wall Street does not react to your announcement as you
expected since they will figure out the new price of GM stock under your plan as follows;

pNEW _ 8.64 +(Et (desp) (8-64)(108)] + E(pi+2) ,which impliesthat pP-° = pNEW . Perhaps amore
108 | 1082 1.082 1.082
sophisticated way to think about thisis to recognize that the company isreally just offering to rearrange
the pattern of cash flows that the shareholder can expect from the company. Ask yoursdlf if thisis
something that the shareholder would value? It is quite possible that they will not, especialy if they
can do this rearrangement for themselves, say by borrowing from the bank directly. Thisresult isthe
famous Modigliani-Miller theorem, which says that the capital structure of the firm—i.e. the way it
finances itself—isirrelevant to the firm’s value.

3.Lety, and Y,,, benyear and n+1 year bond. Suppose E, (rm) is the expected one year spot rate at

timen, maturing at time n+1. Expectation hypothesis says investing n+1 year bond should give the same
return as when you buy n year bond and 1 year bond sequentially, you have

n+1
(1+ ynﬂ)m1 = (1+ Y )n (1+ E, (rn+l)) . Then E, (rn+l) = M —1 or if you use logarithmic

@+ y,)
approximation, then E, (rn+1) = (n + 1)(yn+1) - (n)(yn )

1.062
E(r)="—-1=007
@ Er) 1.05
1.07°
b E(r.)=>"" -1=0.09
® Efr) 1.062
1.06*
© Eir)= Lo 17008

4. (a) Inorder to construct ayield curve first we have to compute the yields.
y1=6%
y,=(1.06*1.07)?=1.065 i.e. 6.5%
y5=(1.06*1.07%1.08)*=1.07 i.e. 7%
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(b) E(r3.4)=1.07%1.08=1.156



(c) Yield curve no longer conveys much information. An upward slopping yield curve can result if
short-term rates are expected to rise, stay the same, or even decrease if a positive liquidity
premium is attached to along-maturity bond. If the premium is constant then shiftsin theyield
curve or changesin its slope can imply changes in expectations of future rates. Otherwise not much
can be said about expected interest rates.



