e State at the beginning of the period:
S =DP_1.

p_1 price set by those who set prices last period,

scaled by current aggregate M

e State after Policy Maker Takes Current Action,
7%
(s, 1),

where



e For Any Monetary Policy Function, o(s), Define
Private Sector Equilibrium Functions:

c(s, pio), Us,pio), p(s, ;o).

Functions, c, [, p conditioned on current monetary
action and ‘expectation’ that future monetary ac-

tions determined by o.

e Private Sector Period Utility:

u(s,u;0) =U (c(s,0(s);0),l(s,0(s)))



e Next period’s state:

s =H(s,pu;0) = p(s, J).

e Value associated with Following Equilibrium Func-
tions Today and Forever:

V(s;o) =u(s,0(s);0)+ BV(H(s,u;0);0).



e Policy Problem:

g(s; o)

= argmaxu (s,u;0)+ BV (H(s,u; 0);0).

e A Markov equilibrium:

— o0*(s) such that
a*(s) = &(s; 0%).

— A Fixed Point of Operator, &.

e Hence:

V(s) = max u (s, 1) + BV (H(s, p)),

Where Absence of o Argument Signifies o0 = o™,

l.e.,

u(s, 1) = u(s, u; o).



e FE Corresponds to the Following ‘Sequence Prob-

lem’:

oo
max Z ﬁt’u’ (8t7 :ut) )

{:utast—i—l}??io t=0

subject to:

sgv1 = H(st,pe), t=0,1,2,...

sp given.

e Alternative Representation:

max _ u(so, po)+Bu(H (so0, o), p1)+--
(M0731)>{Mt73t+1}t:1

st+1=H (st,11¢)



e First Order Condition for u; (Klein-Krusell-Rios
Rull ‘Generalized Euler Equation’):

un(s, 0(s))
+Bu1(H(s,07(s)), 0" (H(s,07(s))))
X Hy(s,0"(s)) =0



Finding Equation That
Characterizes p_y,u)

Final Good Firms

e State:

§2 = (p—la /J')

e Technology :

c(s2) = /01 (vi(52))" di] ’

>

= :%y(sz)AJr%y—l(Sz)A] :

y(s2) output of intermediate

good firms who set prices after sp
y_1(s2) output of intermediate
good firms who set price in
previous period



e Final Good Problem:

1
C(sz)rr{zz((sz)}p(SZ)C(SQ) _/0 pi(SQ)y,i(32)dz’

D(s2) price of the final good
pi(s2) price of it" intermediate good
Both prices scaled by Beginning-of-Period M

e First Order Conditions:

yi(s2) = c(s2) <ﬁ(82) )m

pi(s2)

e Aggregate Price Level:

A1
P(s2) = /Olpi(SQ)ﬁdz'] ’ —




Intermediate Good Firms

e Technology:

yi(s2) = 2l;(s2).

e Pricing:
I%ach Firm Sets its Price for Two Periods
— Set Price in Even Periods
1

5 Set Price in Odd Periods

e Period t Profits (Divided by Beginning of ¢t Ag-
gregate Money):

mi(s2; pi) = pi(52)yi(s2) — v;(s2),

[R(Sz)w(sz)]



e From Demand Curve:

piy; = c(@)Y AN (p)V A1)
yi = c(@Y1N (p) /0N

So, Period t Profits:

mi(s2: pi) = o(s2) ((s2)) /AN

O e (G i




e Present Value of a Dollar Paid to Households at
the End of Current Period:

6“0(8/2)
M pp(sh)

e Value to Household, of Period t Profits:

5’“0(3/2)

M pp(sh)
By
- ,UJ];(S/2) X ’L( 2!p’L)
= q(s2)m;(s2:p5),

X mi(s2ip;) M

where

BUC(S/Z)
1p(s5)
Buc(H(s2),0(H(s2)))
pp(H(s2), o(H(s2)))




e Recall:

8/2 — (Slhu/) = (H(s2),0(H(s2)))

e T[hen,

q(8/2) = Q(S/nu,)
= q(H(s2),0(H(s2)))

e Objective of a Price-Setting Firm:

max {7(s2)q(s2)
pi(s2)

+Bq(H (s2),0(H(s2)))m(H(s2),0(H(s2)))}



e Straightforward Differentiation yields:

) _a(s2)
p(s2) b(5)
where
a(s3) = qls2)p(s2)TRe (Sz)R(S ) e(s2)
o) (p(SQ)u)l ; “’(82)R(82)c<82)

b(sz) = /\[q(szm(sz)ﬁc(szl)

+2a(sh) ((s5)) 7 el



Households

e Labor Euler Equation:

we y__uls2)
15( 2) we(5)’

e Intertemporal Euler Equation for Saving:

Ue _ pb Ue
P P!’
or
UcC Bulc
cP P’
or
UcC RBU’CC'
M o' M’
or




Equilibrium Conditions

e Resource Constraint:

(s2) = 21(s2) 242

h(s2)’
where
_ 1
11 (p(s)\ 7|
|11 2
g(s2) = 2+2<p_1)
1 1 ™
h(sy) = L 4 L (p(82)> |
2 2\ pa



