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1. More on PILCH
Consider the standard PILCH framework as discussed in the class.
Agents are in�nitely-lived. The period utility is quadratic. Assume
1 + r = 1 + � so that consumption follows the Martingale property.

(a) Following Storesletten, Telmer and Yaron (1999), Suppose the
individual income process is the sum of a persistent component
and a transitory component

yt = ypt + ut

ypt = �+ �ypt�1 + vt

where both ut and vt are uncorrelated i:i:d random variables with
Etut+s = Etvt+s = 0 for s > 0. Derive the formula for consump-
tion growth (ct � ct�1) as a function of ut and vt. How does an
increase in � a¤ect the consumption growth? Does � a¤ect the
consumption growth? Explain your results.

(b) Now let � = 1 so that vt is permanent shock to income. How does
income growth rate gt =

yt
yt�1

a¤ect the �uctuations of savings

rate, that is, st
yt
� st�1

yt�1
?
�
st
yt
= 1� ct

yt

�
. Explain your answer.

Hint: you may discuss three cases: (1) gt is anticipated at time
t�1; that is, gt re�ects the life-cycle changes of individual income.
(2) gt is driven purely by permanent income shock vt: (3) gt is
purely driven by a transitory income shock, ut, assuming ut�1
= 0.

(c) Now assume individual cannot distinguish permanent from tran-
sitory income shock and let income take the form

yt = yt�1 + "t � "t�1

with  2 [0; 1] ; "t is i:i:d: Note that when  = 1; "t is transitory
shock, while "t is permanent shock when  = 0. Derive consump-
tion growth as a function of "t and . How does an increase in
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 a¤ect the response of consumption growth to "t? Explain your
results.

(d) Suppose that the income process for agent i is

yit = ypit + uit

ypit = �i + �y
p
it�1 + vit

where �i is an individual-speci�c expected growth in income.
Show that in this case, we lose both the identi�cation of the
shocks and the testable restriction of the theory, using the method
of Blundell and Preston (1998)
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