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Asset Prices and Consumption

 To apply recursive structure for the

construction of consumption and asset
price theories.
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max Y AU(c), 0<p<1, (1)

s.t. A.=R(A+Y,—-¢), A, given (2)
{R,} is a random process,

R becomes known to the agent only at the beginning of
period (t+1).

{y,} is alsoa random process.

The Euler equation is

U'(c,)=E/SBRU'(c.,), t=0,1,.... (3)
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Asset Prices and Consumption

e Special cases of the Euler equation (3)
provide the basis for several theories:

e 1) Hall's Random Walk Theory of
Consumption;

e 2) The Random Walk Theory of Stock
Prices;

e 3) Lucas’s Model of Asset Prices.
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Suppose that R, = R >1, then (3) implies that

EU '(c..)=(AR) U (c), (4)

The marginal utility of consumption follows

a univariate first —order Markov process and that

no other variables in the inf ormation set help to predit U '(c,., ),
once lagged U '(c, ) has been included.

For example, in the case of constant relative risk aversion utility
function U (c,)=c¢//y,  equation (4) becomes

Ec/ =(AR) ¢
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The Random Walk Theorv
Stock Prices

52.

e TO Inferpret the asset as a share of
an enferprise that sells for price p;,
measured in consumption goods at
period t per share during period t.

e This assetf pays d; ,.whichis a
nonnegative random dividends, 1o

the owner of the share at the
beginning of T.
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The Random Walk Theorv
Stock Prices

52.

e Assume that d, is governed by a Markov
process, with time invariant transition
densfry f(d'.d) where prob(d,,,<d’ | d,=d)

= [, &'f(s,d)ds.

e s, denofe the number of share owned
by the consumer at the beginning of 1
and let

* (p; +d;)s;=A; then from eq.(2)
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+d
(pt+1+dt+1)st+l:M[( pt+dt)st+yt_ct] (5)

Pe -~
Where pt+1 + dt+1 — Rt
Py
Then Euler equation (3) can be rewritten as
U
1= ﬂEt [ pt+l + dt+1) '(Ct+1) (6)
Py U'(c)

- E (xy)=EXEy+cov,(x,y), cov,=E (x—Ex)(y-Ey),
Eqg. (6) becomes

1= BE, [wj e U'(6u) ﬂcov{u (6us) pt+1+dt+1} o

pt U I(Ct) U '(Ct) pt
To obtain the random walk theory of stock prices, it is necessary
U l(Ct+1)
U'(c,)

cov UI(C'E+1) pt+l+dt+l :O.
1U'(e)  p

is a constant and, second that

to assume, first, that E,

U'(c.,)
Ue)

For convenience, sup pose that E,
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and
COVt {U II(Ct+1) | pt+1 + dt+1:| —0.
U'le)  p
If U(c,)is linear in ¢, so that U"'(c,) is independent of c,.
Eqg (7) implies that

Et ( pt+1 + dt+1) — ﬂ_l pt (8)
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® Eq (8) states that, when the share price is adjusted for
dividends and discounting, it follows a first-order

univariate Markov pI’OC@SS.
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e The stochastic difference equation (8) has the
following solution

w 1\
pt:ZﬁjEthj_"yt (_ ’ (9)

1 Iy
where {y.}Is any random process that obeys
EVn =7

If 7, =0, eq.(9) becomes a formula linking
share prices with expected future dividends.




From eq.(8),
pt = ﬂEt [{ﬁEHl( pt+2 T dt+2 )} + dt+1:|
— :82 Et'Et+l( Pr2 ) + /Bz Etdt+2 + /BEtdt+1

2 .
— IBZEt'Et—l-l( pt+2)+ ZIBJ Etdtﬂ'
j=1

3 .
— ﬁBEt'Et+lEt+2 ( pt+3)+ ZIBJ Etdt+j
j=1

j—>o

P eech};\?)noeotta

t
: [ij Xl-im{Et'EHl""EHj—l(pt+j"8t+j)}

© 7

= Iim{Et'Et+1""Et+j—1( pt+j'18j )} -I—i,BjEthj
j=1




