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• Sotetsi isthepria Ofunderlying assetat i. aud Iet Dois

thediiidendatdateo

→ So = Eo [ma D. ] + Eo [ M จะ 52 |
= Dot Eo [ Mozำ 1

• And Let Foz isaforwavdprie ,
then we knowthatthapayoft

is SI Fozr

• By using Stochasticdiscountfactorapproach ,
wefoundthat

Eo [mozf2J = Eo [ MozCE - Fo2) ]
=

Eo [ การ252 ]
- E [Moztcr ]

notedthat So = Eo Cmo Dy ) + Eo [ Mozfz ] ะ Eo [moz CS [ Fo = E [mozh ]

and E [Mir ] = E [ mo า | 1-นะ ฅุ๋Fแ
Thetefore

, Eo [Mozfz ] = E [ mozsz ] - E [MozFoz ]
= So - Do

- RIF02

Bntweknowthat havingno arbitrage meansthat
Fo2 ะ R} [ So%) is Satisfied

, implyingthat
E

อ [ mozfz ] = 0



- ①

ทาทา mnnm

→ Lucasmodelthe priceof riskyasset is

Po ะ Eo [ E
Uc CG F) d.เ|tะ 1 Uc CC

o ,
0 )

→ trom ① itimpliesthat VCG.tl = -8ย "t
.

theretore Uc [ Ct
,

t ) =

a 5 ᵗยื [ t.Moreover.si nue

theeonemy is a lucusendowmentecmomy With

oneshareperindirdua 1,50 Ct = d g.

Asa resnlt ะ

ข UdGihd
+| = E. kำ 8 ᵗยื้ᵈᵗ%µPo = Eo [ E. า vo CCo , 0 )
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Pt =หู[§$1 ยื๋ยํ๋-*วุ๋ᵈ๚ |
Pif= E.[ยื๋ (ฒุ๊↳]

= Et kำHe"" "G-ylctklnldyldt) |
then

lnCG.glG) แ +อยู่ ะ

.is/nCDtylDo)=joMd+5E!iiJTherefohe,
.pt/dt=EtG8Jelm4tctEEIRty/+jmd+,ยู่ Ety ]

j = 1

= Etf SJeikr -"Mctmtยู่ ,
[เขางด 2µ + ห%|

j= 1

= { gjdlr
- 1)µ+ gd ]ยื่แทน[ +ก-4เขาคง ]i.

= ยิ eง[ht - Ctrµ +µ%11นาน[ +ก -G-rkcfp ]

j= 1

1
=

ๆ _ g e-
4นµcted + 8)นะ +1-a-rlrrdr

Hena ะ

rmm
Sea

Pt = dtg _ gex ,
whlte ✗ ±

µ
- แ - rm + { [แ - r)นะ +% - G- rspie
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Et [ btn ] = RI btqt + E [ แ
]qttltqf Et [ 27 + า

] = Rfbt
qt

% Itisd Validsdutionforthepriceoflhe riskyasset .

When Et [ bt +1 ] = Rfbt .
weknow thett

lim Et [ bt+ ;] = { + ม ifbt > 0
i →ม

' ม ifbt <๐ }
Forthe limitedliabilitieasets.it cavithare abubblepathwith

a negdtineprivesoweneedtofocusonlybubtles withbt>อ .

Inthis pnoblem . the yubblewmponent mustbe expectd

to increase infinitely ..
However

,
it caritbe anatimalexpectatim

ittheupperboundonthepriceotoil.us would bethecase

iftherewasaperfectsubstituteinperteitlyelasticsupply.So.si
aae Pt cant riseabone Psaar , btantrise abore Psdai Pt ?

Theretere , a bubblepathwhere btmust increaseto infinity
cantoccur .
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Ans ะ Ratimalspeeulativebnbble annotexist . Because atmaturity ,

the bond
'

s pria must be PT ะ d T and Deome 0 dflerdate T

thevefore
,
the prie ldnnot be expectedtosatisfyequation .

µeneiabnbble path isinralid. and tmemly hatimdprice
is Pt ะ ศู๋ .

Ans ะ Wiµ the ecmcmy , dssetpries cannot have the Hrm

Pt = Fttbt becituse dt date T
, Py = fidy Whkh is

anassetsttindldividendpayment.si ne b-| = 0 With

[ertainty ,thethebnbble.pro#EtLbt+,J=5'btimpIiesET-
1 [bt ] = Ei_ า[ 0 ] ะ S "bm ง

Or b-
µ

= 0
.
Asimilar

argwment implies bt = 0 fovallpoevious dales , t< T- 1.


