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LetSi bethepriceoftheunderlyingassetatdate i

From equation 6.163 we can write
payoffatdate 1

So i Eoimo I t mosays
payoffatdatea

Do t EoMozSa where Do ElmoD

Let Foz be the forwardprice then we can write

Fz 52 Foz

Thus E Moat I Eomo S2 Foz E Moz521 E ImoFoz

So Do EoMozFoz



It isknownat
date o

Moreover we know that EoMortal ElmoFoz RFFoz

Hence E moat So Do RFFoz

Along with no arbitrage condition Foz RÉsoDo wehave
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From the lecturenote a resultof Lucus 1978 is
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Derivation of equation 6.27

From 16.25 InCI CE MctGchq
We can write
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2Mt Yeti

If we iteratethisprocess we willhave

CH C't jpg qq.gg

this is applicablefor
InCdt del

Next when we untie Inc we get

CI CI expljuct Tae

From equation 6.24 we know that

Pe EI.gg cityCE dig
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Plug in Ctg CE and dig de intotheequation

Pg Ej 8exp 81 jMc 6c Yeti MottoEEni
Next take the expectation Eet1 inside alongwiththepropertyof

the lognormaldistribution
covariance

Pg Esexp onjucttzcr176ijtjmotfofjttzczscr116bg

Notethat s can be written as exp jus so
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Let In8 1 8MctM 11876 126 1876,6dg Insta
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By mathematics
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Therefore Py de 6.27

where d Mo CI 8Met 11181263 631 C18196,6 16.287



Check whether Elbe 8 be

Et b beg tile t ElzaIli get Rabe s be

Since the bubble part satisfies the condition the solution is valid



This implies that p mustbebelow psola
From 4al we have shownthat Elbe I Rfbe so
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to if byso

x if bet0
The price of oil cannot falltonegative infinity The lowestpricepossible

should be zero

Also the oilprice cannot explode topositive infinity since it cannotexceed

thepriceof solar psolar whichis finite meaning that thebubble cannotrise
above some finitevalue

Therefore the rational bubbledoesnotexist for oilprice

Using the same reasoning in 4b

Thepriceofbond cannot benegative Hence the price surelycannot fallto

negative infinity

Plus thepriceofbond is finite Since bondprice is d at date T and

zero afterdateT So its pricesurelycannot explodetopositive infinity
Therefore the rational bubbledoesnotexist for thebond



With theendowment economy atdateT P f d which implies

that by o in the form p f by
Then the bubble process Eplby1 8b implies

Er by E lol O bit Withthisargument wecanseethat

by O t t t t t aswell


