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Let s ;
= the price of underlying asset at dat i

Do = dividend at date 0

⇒ so = Eo [Moi Di ] + Eo [Mozsz ]

= Do + Eolmozsz ]

[ %¥ion1
Let Foz

= forward price 4 Payoff lfzl = sz - Foz

From the stochastic discount factor approach ,

Eolmozfz ] = to [Mozlsz - Foz ) ]

= Eolmozsz ] - E[Mozfoz ] i Elmozfoz ]
= E( Moz] Foz
= Pif Foz

thus , Eo( Mozfz ] = E / Mozsz ] - E(MozF
= so - Do - RF Foz L

i. We know that no arbitrage means that
Foz = Rfl to - Do) it satisfied , implying that

Eo[ Mozfz ]
= 0
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⇒ Pt = Et / Is
"

/ '¥¥ ) "dt+j ]
Pt = Et / Isi / ' It;)

"

/ dtti ) )
dt ' I dt

= Et / jie
"-" 'n' 4--4-141-1 /hcdttildtly

⇒ lnlrti, / ( t ) = jMc -16cL
"
Rti,

lhldtyj / dt ) =

jdc + 68 Eti,

Then
, Pay

=

Et / Edie
's -' " in ' + Klint -i;) + jmc -168%;)
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:
lheih that 121 satisfies Et[ bet , ] = Rfbt

fr~R-V.at date E- I

gr
- realized at date t

Thus , Et / btt , ] =R± big , + Et Lett , ] 8 , -111-8.11=+121-+1 ]
8r

= Rfbt
'

'

'

Pt = Tf + bt is valid . *



b)

Etlbtx , ]
= ktbt ⇒ 11M Et[bt+, ]

= { + • If bt, 70- as If bt ( O

i. if the bubble EHSH
,
the bubble component must be

expected to rise infinitely - Nowevery ,
this is hot Halon able

if there is an upper bound for the oil 's price .

Thus
,
because

pt Ian 't exceed psoiar , bt ran't 9110 exceed psoia ,
-

pt*. Henie ,
a bubble path exists to infinity can't exist . *

"

i. A rational speculative bubble doesn't exist for the price
of this bond . At maturity , pt

= At and 0 after date T '

Allo
,
the rational price is pt=pt* .

*

5)

With a finite timeline
, Pt

≠ ft + bt i bt -1-0 Is not true

because qt date T , Pt = ft = It . Since by = 0 with certainty ,
the bubble Et [be + , ]

= 8-
'

Nt , / hpllhil that Et - , [ At ]
= E-1110)
= f- ' Am

#


