
Assignment 4 : chapter 6

Pricing using stochastic discount factor implies so = E. (moi, + E. (Moz , Sz)
= Dot Eo (Moz

, 52)

forward price = Foz : fz = Sz - Foz represent ownership in share of underlying asset,

a short position the underlying asset 's dividends
,

and borrowing an amount such that

the repayment at date 2 = Foz . We know that Eo(Moz
,
fz ) = Eo (Moz (Sz - Foz))

= E ( Moz
,
S2 ) - E (Moz Foz )

.

Note : So = E. (moi Di ) + to ( Moz 52 ) = Do + E. (Moz
,
S2) and E (Ma ) Foz = RIZ Foz

we have to 1m02 fz ) = E (Moz 52) - E (Moz Sz ) - E (Moz foz)

= So - Do - RF Foz

absence of arbitrage implies that the forward price satisfies

Foz = Rt (So- Do) which implies that Eofmozfz) = 0



Lucas model (197-8) : the price of risky asset , Po satisfies

B = to ( { Uclct, t ) de ) ,
U( Ct,t) = - d-e- act

. Because this is an endowment¥
, Uc(G. 07

economy with one share per individual , we have 4-
= dt .

This

Po = E. ( { Uccct, t ) de ) = E. ( €9
,

8ᵗédᵈᵗ- do] dt )
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Pt = Et /¥
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Ptldt = Et ( § ,

oil '¥¥)" (dᵗj÷ ) ) = Et ( §, oil '¥¥)
"

(ᵈᵗ¥ ))

now In ( Cttj / Ct ) = j -Mc -16C Éj= , nt+j

In ( Dttj / Dt) = j -Md + 6Éj=i {t+j

So that Pt /dt = Et ( ¥4 die
">( IMC + kÉj=iMt+;) + Idc -16C = , Ettj )
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where ✗ = Md
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check that (2) satisfies Et (btl) = Rfbt
,
E- = random variable as of date t- l

it is realized as of date t
,
Thus

Et (bty ) = R-tbtq-E-le.tt/)q--C1-f)Etl2t+i)--Rfbt
of

i. The solution is valid

since Et ( bty ) = Rfbt we see that finna Et (bei ) = {
+ • if bᵗ > °

- ✗ if bt < ◦
(* )

Moil
For limited liability asset

,
we can't have a bubble path with negative price , then we

need to consider only bubble with bt >0 .
In this case

,
from the above equation that

for the bubble solution to exist
,
the bubble components should be expected to increase

infinitely .

But this can't be rational expectation if there's an upper bound on the price

of oil
,
as would be the case if there's was a perfect substitute in perfect elastic

supply . So
,
bubble path where bt must be expected to increase to infitely

cannot possibly occur.

This is also similar
,
a rational speculative bubble can't exist for the price of bond. Since at maturity

,
the bond price

must be Pt = It and zero after date T
,
its price can't rationally be expected to satisfy equation (*) and increase infinitely .

Thus
,

a bubble path is invalid
,

and the only rational price is Pt = Pt*
.



With the economy , and therefore asset
, having afinite horizontal , asset price could not

have the form Pt = ft + bt with b -1-0 because at date T
,
Pt = ft = d-t which is an asset 's

final dividend payment . Since by- o with certainty , then the bubble process

Et ( btn) - É
'

bt implies Er- , ( bt) = Et-1 (O) = b,=,
or bt- , = 0 .

Similar argument implies be -- o for all previous dates ,
t < T - l .


