
Let,Si= price of underlying
asset atdatei

Didividendatdateo
thatpaybtwdatesoandl

Foiforwardprioe

So --Eo[mad ,]tEo[Moist i. Using SDF approach to pricing ,

=Do+EoCMoiy ] Ecmozfe]=Eo[Maltz - Ford]

payoff to long party :fz=Sz- For =E[Mom] - Ecmozfoigfcmozfoz ]=ECMoz]Foz

long forward position represents ownership =8o - Do - R? -1oz =R? -1oz
inshore of the underlying assets

1. short positioning Helling ) underlying aggetydividend,
Thlngindbsenceof arbitrage

Foz=RFHo - Dol
2. borrowing same amount as repayment d- dated ;Foz

i. Ecmozfz]=O*

Lucas 119781
Price of risky asset Pit=Et(É.it#fYEj)digt+i/Po--Eo.E?YhEto,tf,dt)ivlot,t1---ote-"t since endowment economy with

Volant )= doted't 18ham Per individual :O dt

%Po=Eo[É¥%¥,dt)=Eo[⇐ dtédldtdoldt]



Of -- dttyt aggregate consumption depend on 1. dividend
2. labor income

Pit --EtfÉ

.it#fY&.jdt+i/=Et(EoilFETdt+;)=Et(.=&oie"-11M¥:*)+en(%;)
streaming consumption : lnÑÉÉ)=j -Motto !É⇒Nt+iJ⇒ .
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. 0¥;=eiuo+ro+ÉNt+i
streaming Dividend : lnfdtfjf-j.kdtdd.IE,Et+;

we know that
, ¥=Et(¥oi(¥¥)%¥;)
P¥=Et(¥ diet-114'Uc+RÉilt+j]+[jMd+ddÉ,Et+;])
1¥ = -44¥ die
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Take expectation inside ,

Pt=E gjeo-lljtlcttzlr-IPKI-jmd-tzjif-tzzcr-ll.pcddp.si
dt j= ,

Pt=§eHnd -11 -81ha -1ha -112111-81%+611-11 -noir, pl
dt j= ,
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or

red
Pt=dt , - pen IN = -11-81kWh -112111-8562+823-11 - rWcPdp
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pt = § Etcdtti] + by
i=o RÉ"

Etlbt+D= 1¥btq.tt#tiDqttEtIZti%11-9tliEtIet+D--EG-t+P=O:-Etlbt+D--
Rfbt * valid solution for the price of the risky asset

(2) is satisfies Etlbt+D= Rfbt
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Et [btt ,] = Rfbt → V0
, fi→m*E[ be+ ;] = (• if bt >0

as if bt LO

Vince oil is limited liability assets ; we cannot have a bubble path with price becoming negative .
V0
,
must be 70 → that Elba ;] = a i bubble component expected to increase infinitely .

But
, Pt 7 Bolar i bt Cannot rise above Proia r

- PI , ro this rational expectation cannot occur cause
there is an upper bound on price which
perfect substitute in perfectly elastic supply .

bt
i. bubble path that expected to increase infinitely do not exist .

Vince dt date -1
, pt=ft=dt →maturity After date T

, Pt = 0

T
Its price anent rationally be expected to satisfy equation and increase infinitely ,

go rational speculative bubble do not exist ooo rational price : Pt =pE-
for the price of this bond



or ,Mw¥,↳iEtrÉ 0%141 ] : Tcas
Imply that economy having finite horizon that asset prices couldn't be Dt= fttbt With bt±o

80 dt date T
, pt=ft=dt Want 's final dividend payment.

bubble process : Ecbtt , ] =D
-'
bt i Vince b+=O

80
, Ey , [bit €-1,10 ] = d-

'
by

-
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. b-i.io → implies bt -0 for all previous dates ,
d t CT- l

bubble do not exist


