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1) Nokiee redurns adjust so that everyone i content
Yo consume Hheir endowment , Zn Q’w‘/o'ln'um )
Fhere i no asser frade ! These ave “Shadow prices’,

obviously , L+ 20 _in equil., since bonels arc in

2evo netb S“PP‘;. ).



2.) Nohiee thot Lucas Just reverses e /ogic
of Fricdwmen's Permanent Income //ypoﬂ.“/;"

Fricdwon Qssumed asset refurns were Sxojenous,
andl usesl Hhe Consumphion Euler g, fo ma Ke

Stotements about OP'HMI consumphon behavior,
(These statements were foemally testeof 63 Ha)l 10,

To conbrast, Lucas QsSumes consum hon 18

,
evootnows , + uses e Euler €, ma ke
sm;:;-l-; about egu/ a:m?,bm‘c.es.
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e 0f course, Soth are endogenous Newever, Fhe

waplied reshrichons on Fhe empiricel lafrVonsh/
bejween Cp ¢ Ry will be Me Same erher m}j,’

¢ One ‘\4\\\: Yhe Lueas wmode! mekes o/em 'S
H\ﬁ"; " enm'l, assef prices we'l/ g_gz‘- be
e ndom welKs, (Coh'lwra to popular belief),

To see iy, consider Hhe Euler Ey. —»



Frowm Ewler,
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.) Notee 'H\e'l', In gener |, Gsset prices in * eflierent
mavicels * are not random walks , due o potenthi/
Variehon i By 9] awdlor Cov(:). Th:s

risk premiav  Frices an

vellects "Hwe varyin |
morkhga.)eg only wLn Twiestors are risk neurel,
ovements in asset returns

Hewce, predicteble : |
Jo n}o‘?' (necc;sar,'/y) rop lect market mcm‘ucnc‘;’ /

2.) Technically, @ marhnaale only reshricts the
(condihonal ) Livst moment . Thus, 1# s less
restrichve then @ random walk , Whieh restrich
the enhre distv bution, For exawr/:/e_ , @ Mdr*'nﬁa/g

is Congistent with ARCH/GARCH effects 1» e 1

Forecost evrors. A random welK /s not,



v Tw the risk- ncwlwgl Case , we Can eas:'/y solve for
assed prices by evaluahii He expected PPV of
dividends (given an explicit process Fr cliv /dends)

* More gcnem”-;, howeves, i can be diffeult Fo
Solve for equilibrium prices, due to potential

Fime «Voyichon 1h rislik premia,

o T will fiest presewt 2 specinl cases wheve 17 18
POSS{“C +o Obho'vl CIOSQO’"FOV‘M $o/m‘-r'0n5 ’ T})cn Z
will present a usehul approximation for the Genevenl case
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Noh'ce thet with u\l-,/ ) ( ”H'a') 2 9‘:) , $0 Fha?

Queshin ! ‘n? ave the dynamics in , irrelevant ?
\,J)na 's ¥he P/b roho co»ﬁ‘ﬂn‘/‘?

(Wit Think income v subshturon effects )
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A Useful Approximahion

W’
write the Euler ey, & fo//ow.\‘,

A

\'J\\er: Ry = L—;—Ej = asset re'fnrn (not Prnce),
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- asset rate of rehurn



Define the funcHon, £05,v) = (14) (#r)
Gwol consider He Q’”W"\Q 2™ .order 737/0/ series

aﬂwox (‘Otfwmd( %, F ).
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« Led's ﬁppl\a ‘Hn's +o Yhe Cose O'P f'lle. V. $. Skék
worket (other tountries are Srme 'Ar) , So Hhat

E(r) = averoqe real return (anmwal) on V., Stock mich,
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Havsen - Jasa nnethan Bounds

. Whentver an €onomic moole/ is rejected 6 the
olata, an obuious response /s +o asle- "Meybe T
have Yhe wrong u.#h‘%; Fanchion .

Usuwal 5"'(«')--:2 2

1.) S Pe°‘$‘3 a discount fackor mode( (e, H‘)‘l'/f'# ﬁww‘&n)
2.) See if i+ works

Hansen J-Uaahnna'ﬁ,on'; A‘BEVMOL.

) Derive the properhes that an valid di'scount
factor model m;?:sf- mﬁsﬁ; =4 o

2.) See if you con devise @ Fheorehieally consistent
rode] Fhat meets these requircmedrs.

v That "5, HeJ pursue Q nohpammdmt/
teverse engineering A ypraac,L,



v Start With | P(¥) = E¢m X)

o With a a'ven m‘r/o ;Qm.):bn [-H-d- ’s dote/s fare
sepavsble )  we know "M = pU'Ctm)
nt¢e;)

v Tn whet sense does ‘ﬂn‘S AO/J moreé :enem//g 7

| ) Low) o-p One Pr.c.e —’> icmg_ -Funcﬁom/ 'S /mear

o pping me. pe,oﬂ
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1wnep product reprem-hboq
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‘H\en e can Write Fix) = A X -For Some vec/,,.;

3. )‘\"Lwekrc) w. . 04, P - E(m X)
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a.) No arb ‘H‘ﬂf = Mm?0
. AD skie

b)) Complete MIChs, == m 15 UN/GHe = prce ofeusc'JJ



o Note, m PIQ\JS 2 .a'mporhm'l- roleg

PO = ElmX) = BUm) ELO) + eov(m, X) |
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wh ¢. 2 exne 3
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« Now Cxtend to rehuyns (rether than excess refurns)

1 = E(R.m)

N ney %)

* Note thed ' = R'[Etnn')J".l provides a valid
diuoun{- 'F‘wbr for these chn assefs. A/So na/e

Het m:=m'+¢ , where € /s an rondlom
verable uncorye lo.teof wi'Hh R) aA(s0 mw‘a’es &

valeol oliscount factor,
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) _
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Formule
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E(R-pe)(m-mn) = E(Rw) ~Mptn
= 1 - MeMm

=) [2 : i-‘( 1 - Mg L)
B‘a_ Conshruchin , U IS orMogom/ 4

reqressors . Therefore,
g < E‘,f’l(ﬂ'ﬂa)(ﬂ'ﬂg)'ﬁ] F oy
o (L-Mepn) 22T (2 pese) +0y

Therefore,
\ ‘ ' Hunséw
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* This defines a parabo )ic rca:‘on in (Etwm), Gin, )

gpace , whith depends on the wmeans anol
Dy -coy pratrin of observed rerurns,

. Let's look &t @ couple exemples
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Figure 8.3. Feasible Region for Stochastic Discount Faclors Implied by Annual US Data,
1891 to 1994

o Solid seuares depict implied @3, , Etm) for
'l:;i‘kgha.l Fime & Shafe Separadle CRRA )reforehoas
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for Pr9Y and ¥ 1,2,3, 000 3
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