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In this paper we analyze the implications of restrictions on price setting
behavior for the conduct of fiscal and monetary policy, in dynamic general
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Abstract

In this paper we analyze the way in which restrictions on price set-
ting behavior shapes optimal fiscal and monetary policies in dynamic
general equilibrium monetary models. We first show that the set of
allocations that can be implemented as equilibria with taxes is inde-
pendent of the price setting restrictions. We then derive two principles
for optimal policy, independently of the price setting restrictions: Fis-
cal policy should be chosen as if all prices were flexible and monetary
policy must replicate the flexible prices allocation, as if all prices were
sticky.
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equilibrium monetary models. We compare flexible prices economies with
economies in which prices are set one period in advance, but are identical
in all other respects. We also consider mixed environments where there are
both flexible an sticky prices firms. First, we analyze, in both environments,
the sets of allocations that can be implemented as general equilibrium with
taxes. We also analyze the sets of fiscal and monetary policies that implement
those allocations.

The main contribution of this paper is to study fiscal and monetary policy
in environments with sticky prices following the tradition of general equilib-
rium dynamic Ramsey problems. Thus, as in Ireland (1996), Carlstrom and
Fuerst (1998), King and Wolman (1998), Khan, King and Wolman (2000)
and Adao, Correia and Teles (2000), the relationship between policies and
allocations is explicitly derived from a general equilibrium model. In contrast
to that literature, however, our approach allows us to jointly study mone-
tary and fiscal policy. In particular, we consider scenarios in which first best
outcomes cannot be implemented.

The main finding of the paper is that the set of allocations that a govern-
ment can implement is independent of the price setting rule. In particular,
if as it is standard in Ramsey problems we assume a benevolent government,
the second best allocation is the same, regardless of the price setting rules.
It should be stressed that although we borrow from the Ramsey tradition
the way to characterize the mapping between policies and allocations, our
results refer to sets of implementable allocations.

On one hand, these results suggest that sticky prices are redundant, in
terms of the implemenable allocations. On the other hand, they show that
the characterization of the optimal distortions is independent of the restric-
tions on price setting. Therefore, the existing results in the optimal taxation
literature - Lucas and Stokey (1983), Chari, Christiano and Kehoe (1991),
Zhu (1992) - extend in a straightforward way to the debate on stabilization
policy.!

We also charaterize the policies that implement the optimal allocations.
In the economy with flexible prices, where money is neutral - but not superneutral-
, the fiscal instruments and the nominal interest rate determine the alloca-
tions. In these economies the optimal money supply is indeterminate. Under

'In a companion paper, Correia, Nicolini and Teles (2001a) we obtain that the Fried-
man rule is optimal in these environments, and extend results in Zhu (1992) on optimal
smoothing of taxes.



sticky prices, where money is neither neutral nor superneutral, we obtain
analogous results. In these environments, it is the state contingent fiscal
policy that is indeterminate, suggesting short run neutrality of fiscal policy.
A qualification should be made though, since as it is the case of the nominal
interest rate under flexible prices, in this environment there are non-neutral
fiscal instruments that play the same role as the money supply. Finally, in
environments where both firms that set prices in advance and firms that set
prices contemporaneously coexist, both fiscal and monetary instruments are
non-neutral. In these economies it is always optimal, whatever are the gov-
ernment’s preferences, to choose the optimal fiscal policy as if all prices were
flexible, and monetary policy must replicate the flexible prices allocation,
as if all prices were sticky. Interestingly enough, results derived in Adao,
Correia and Teles (1999) in a somewhat different environment apply: the
optimal allocation is independent of the shares of sticky or flexible firms, and
so is the optimal policy?.

The paper proceeds as follows. Section 2 presents the model and solves for
equilibrium conditions on both the flexible and set-in-advance (SIA) prices
economies. The main equivalence results are then derived. Section 3 presents
a model that combines firms that set prices in advance with firms without
price setting restrictions and discusses properties of optimal policies. Section
4 concludes.

2 The model

Our model economy follows closely the structures in Ireland (1996), Carl-
strom and Fuerst (1998) and Adao, Correia and Teles (2000). The state
of the economy will be represented by the realization of a random variable
o, € X that follows a Markov process. The shocks to the economy will be time
invariant functions of the state. That is, government expenditure shocks,
g+ = g(0¢), and productivity shocks, s; = s(0;). In addition, we will let pol-
icy instruments to be functions of the state. That is, labor income taxes
™ = 7"(0y), dividend taxes 7¢ = 7¢(;), consumption taxes 7¢ = 7¢(0;) and
money growth rates p, = pu(0y). These are all the natural policy instruments
to consider in this environment. We will analyze the optimal policy problem
for alternative scenarios regarding restrictions on these functions.

2 Adao, Correia and Teles (1999) also show that the polices that replicate flexible prices
is independent of degree of not only price, but also portfolio stickiness.



The economy consists of a representative household, a continuum of pro-
ducers of final goods indexed by i € [0,1], and a government. Each firm
produces a distinct, perishable consumption good, indexed by 1.

2.1 The households

Preferences are described by the expected utility function:

U:Eo{iﬁtu(Ct,l—Nt)} (1)

where N; is labor effort, 8 € (0,1) is a discount factor and the composite C;

1S
1 0—1 %
Ct == |:/ Ct(l)TdZ:| ,0 > 1.
0

The households start period ¢ with outstanding nominal wealth, W;, and
decide to buy money balances, M; and Bth+1 units of nominal bonds that pay
Ry+1 B}, | units of money one period later. They also buy Z['; units of state
contingent nominal securities, that cost z;,1 in units of currency today, and
each of them pays one unit of money at the beginning of period ¢t + 1 in a
particular state. They can also buy A(4):y; units of stocks of firm ¢, that cost
a(i); in units of currency. Households have to pay labor income, dividend
and consumption taxes.

The purchases of consumption goods have to be made with cash, so,

/0 P(i)eu(i) (1 + 79)di < M, @)

were P;(i) is the money price of final good i.

At the end of the period, households receive labor income, W;N; where
W, is the nominal wage rate, and collect dividends, given by current period
profits d(i), that can be used to purchase consumption in the following period.
Therefore, the households face the budget constraints

1
M+ By + EZ) 20 + / A(i)ep1a(i)edi < W,
0



1
Wiy = M+ RaBl, + 28, — (1479) / Py(i)ea(i)di + 3)
0

1 1
/ A()e10(0)e1di + WNy(1 — 77) +/ A(1)p1d(0):di(1 = 77)
0 0
The problem of the consumer can be stated as
V(Wt, O't) = Max {U (Ct, 1-— Nt) + ﬁEtV(Wt+1, Ut—i—l)}

subject to the cash in advance constraint, (2), and the budget constraints

(3)-
Let P, = [[ Pi(i)'~ ad@} . Then we have

- ()

which defines the demand for each of the final consumption goods. The
problem can be restated as

V(Wt, Ut) = Max {u (Ct7 1— Nt) + /BEtV(Wt+1, Ut+1)}

s.t.
PCy(14715) < M, (5)
1
M, + Bt+1 + EtZt+1Zt+1 +/ A( )t+1a( )tdi < W,
0
W1 < My+Rega Bl + 2 — (1 + 1)) PG+ (6)

1 1
| Aisaedi+ (0= Wi+ [ A eadiL — 7
0 0
The following marginal conditions summarize households behavior

U1—Nt :% (1—7'?)
Uct Pt Rt+1(1 + Tf)

Ut 5U0t+1
__Yet  _ R .E 8
Al g e t{muwm] ®)

(7)
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P _ Pucea (1477)

Zt+1

(9)

B ucy (1+75)
1
FE |z = 10
o] = (10)
a2 — B, (a(i)ier + d(i)y(1 — 7)) D0t (11)
P(1+17§) (1+781) P

Condition (7) sets the intra-temporal marginal rate of substitution between
consumption and leisure equal to the real wage times the corresponding taxes.
Condition (8) is a requirement for the optimal savings decision. The last three
conditions are arbitrage conditions for asset prices.

2.2 The government

The government must finance a given path of purchases {G;}{2,, such that

1 0—1 71
G- U gt(@')Td@} 0> 1
0

Given the prices on each good, P;(i), the government minimizes the expen-
diture on government purchases by deciding according to

. . —0
9¢(2) _ Pi(q)
Gt Pt
A government policy consists of a sequence of a monetary and tax policy

n ¢ ~d\*®
(Mta Ty aTtaTt)t:()'

2.3 Firms

There is a continuum of competitively monopolistic firms, each one produces
a single differentiated consumption good. The technology is linear in labor,
the only production input.

The pricing equation for stocks (11) implies that the problem of maxi-
mizing the value of a single monopolistic firm can be written as the following
dynamic programing problem

. Uct . d Buciia |:a(i)t+lﬁu0t+1 }
a(t)y————— =max d(1);(1 — THE + FE
ety =50 MO T e R T B [0 ) P




2.3.1 Flexible prices

Let 2 = (1 — T?)Etﬁﬁ. Note that =; does not depend on firm’s

actions. Thus, as long as Z; > 0, the solution, as of time ¢ — 1, will be to set
a state contingent rule for prices, satisfying

max [P, (7)y (i) — Win.(3)]

p()¢

subject to the demand function

ye(i) _ (Pt(i))e (12)

Y: By

obtained from the households problem (4), were Y; = C; + Gy, and the
technology

ye(i) < sine(i) (13)
where s; is the level of technology. The optimal pricing rule is therefore
. dln P,(i)
P, 1+ ——"F=| —MC;=0
0|1+ g M0
where flillnpt(?) = —1 50 that @ is the demand elasticity. Thus,
ny (i) 0
P, = P,(7) o MC
= 1) = —
t t 0 — 1 t
where W
MC't - —t
St

The firms set a common price, a constant mark-up over their common mar-
ginal cost. Thus, given that technologies and demand functions are identical,
an equilibrium will be characterized by equal prices and labor inputs across
varieties. Thus, we will use the notation ¢;(i) = Cy, (i) = N,. In equilib-
rium,

0w

- 0-1P

Thus, as long as Z; > 0, the rule P,(i) = %M C; characterizes the behavior
of the firms. If =; < 0, the solution for the firms is to set 1 (i) = 0.

St



2.3.2 When prices are set in advance

We consider now an environment where firms set the prices one period in
advance and can only sell output in period ¢ at the previously chosen price.
As of time ¢, the firms are constrained in terms of the price at which they
can sell, but are not constrained in terms of the quantity. Thus, at time ¢,
and given a previously chosen price, they do choose quantities to maximize
profits. That problem is given by

max [Pt(i)yt(i) — Wtyt(i)} =,

y(1)e St

subject to

or
0<y(i) <Y,
since all firms are symmetric. The problem can be restated as
4%
madi) [ 10) - 52| =

—it
y(i)e St

The solution is to set y(i); = Y; as long as [Pt(z) — I;V—;} ;> 0,and y(i), =0
otherwise. Thus, firms will satisfy demand as long as they do not make
negative profits, and produce zero otherwise.

Firms at time ¢t — 1 must chose p(i);, to maximize the value of the firm

next period

1— d
Uct _ ma,X Etfl d(Z)t( Tt)ﬁUCt+1

E 1@(2') a(i)tﬂﬁu()tﬂ }
t— t7 1 .
(I+7)P p(i)en P (1 +7¢4)

+F,
! {Pm(uml)

so, the optimal problem is to choose P;(i) to maximize,

B | it 0=l (R - mco| ()

subject to (12).



The solution is given by

, 0
P(i)=PF = mEt_l [ M CY]

where
(=18 uctiiy,
(1+75,,) Pep1 71
Ve =

N (=1 werr, |’
Eia [(H‘Tf“) Pra yt}

As MC; = ‘f—:, we obtain

2.4 Market clearing
Market clearing requires
Ci+ G =Y, = s5¢Vy (15)
B = By

Zt’ft 1= Z{11, for all possible states at t 4 1

where B} and Z7,,, represent government debt, and

A(i), = 1

2.5 Life-time budget constraint

The period by period budget constraints of the households can be written,
once we take into account that A(:), = 1,d(i); = D, and ¢(i) = C; for all i,
as

Mo+ Bl + EgZ 21 < Wy
where Wy = Wy — [} a(i)odi, and
M+ By + EZl e < My + ReBY + Z — P1Coa (L4 754) +

W iNe (1= 77 ) + Dpa(1— 7% )
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for t > 1. The present value budget constraint can be written if we multiply
the equation by each state and period normalized contingent price () =
H;:o z;, take expectations and add for all ¢

Ey ZQt+1 (PtCt(l +76) — WeNi(1 — 1) — Dy(1 — 7%) + Mt(QQ )> =W,
=0 41

In order to avoid the well known time inconsistency problem of optimal
monetary policy, we assume that W, = 0. Using asset price equations and
the cash-in-advance constraint, we obtain

WtNt(l—T?)‘i‘Dt(]_—Ttd) .
025 1+ (Ptct(1+7't) Ror =0

Finally, using the definition of dividends and the production function, we
obtain

> 1—77) (1—79) wi(1 —7%)
E o (0 — =T t) o N, — =TTt N} =
3 ( et 1 Cs L,

(16)
2.6 Competitive equilibria
2.6.1 Flexible prices
With flexible prices, real wages must satisfy
0—1
St 0 = Wt (17)

every period and state. If we replace these conditions on the budget con-
straint (16), we obtain

d

0—1 (1—71}) 1 (1—71Y)
E U C, £ N, +-————t o N,| =0
OZﬁ Ct( tT g Ren(1+79) St t+9Rt+1(1+7—t)St t

(18)
The sequence {7¢, 77, 7%, Cy, Ny, Ry 1}2°, is a competitive equilibria with
taxes for the flexible prices economy, if it solves

10



U1—Nt_8‘9—1 (1—717)
— 9t
Uct 49 Rt+1(1 + T?)

(19)

Ct + Gt = StNt (20)

for ¢ > 0 and the budget constraint (18).
Given any value for M;, the nominal interest rate R;,; is pinned down by
future expected monetary policy according to

uctCy Buci41Ci41
— R, g |2¥CtH1¥ir1
M, 11100 [ Mior

while the price level is determined by M, according to the money demand
equation

PCy(1+75) = M, (21)

From a policy point of view, it is of particular interest to characterize
the set of allocations {Cy, N, }i2,, that can be implemented as a competitive
equilibria with taxes. In that respect, some of the policy instruments are
equivalent, in the sense that many different combinations can implement the
same allocation. Indeed, the relevant policy ratios to determine allocations
are given by

- ()
Rt+1(1 + 7'?) Rt+1(1 + Tg)

Obviously Ry;1 and (1 + 7¢) are equivalent. Thus, let R;,; = 13. Obviously
there is a continuum of values for the remaining three policy instruments
that implement any given allocation.

Profit maximizing firms only produce output when =; > 0. Recall that

—_ Bucii d uct
= =(1-7YE =(1-
= (1= 70)E, ( Tt)Pt(l—FTf)RtH

using intertemporal conditions. If we also use the intratemporal condition,
we obtain

3Tt is convenient to consider this case, since this equivalence between R;y1 and (1+7%)
is not robust to cash-credit or transactions technologies extensions of the model. See
Correia, Nicolini and Teles (2001a).

11



Uct (1 - Tg)ulth

)Pt(l +1) R (A=W,

= d
Er=(1—71]
Thus, we can write the constraint as

(1 —7)urne
— > 22
(L—m)We — 22)
Note also that if G; > 0 for all ¢, feasibility requires output to be positive.
Thus, in the flexible prices economy, the restriction (22) must hold.

2.6.2 SIA prices

The pricing rule is

0 wt”} (23)

1=FE {UtJrlﬁ St
- +

for ¢ > 0. We can follow Adao, Correia and Teles (2000) and write (23)as

B { (1 — 7Hhuc wy (1—1Hhucir 06— 1} _0

Prya(1+ Tf+1)yt st P (1+ Tf+1)yt 0

Using the law of iterated expectations and the intertemporal conditions we

obtain ; a d)
Wy —1 — T¢)uct
E o _— =
! [(yt s e ) Ry (1+ T?)}

since P is in the information set at ¢ — 1. This can be written as

(1 — 4)ucy ) _0-1 (1 — )ucy )

Re1(1+7%) 9 Ria(1+75)

Et—l (Ntwt Et—l (StNt

Using the law of iterated expectations

(I—7Huce \  0—1
)

1 — d
E, (St Nﬂ)

Ripi(1+79)

for t > 1.
On the other hand, the life-time budget constraint can be written

12



> 1—7p) (1—79)
E Voo (0 — 20— o 0=T8) N ny)) =0
O;ﬁ Ct( YR (4T R (14T (5eNe = welVe)

Using the equation above, it can be written as

Given P, the sequence {7¢, 77, 74 Cy, Ny, Ryy1, w; }52, is a competitive
equilibria with taxes for the SIA prices economy, if it solves equations

U1_Nt (1 — T?)
= wt p
Uct Rt+1(1 + Tt)

(24)

Ct + Gt = StNt (25)

the budget constraint above and the condition

_ +d _ _ 7d
B (Ntwtw) _0-1lp GtMM) (26)

R (1+75) 0 Ry (14 79)
for t > 1.
Note that any competitive equilibria with taxes in the flexible prices econ-
omy is an equilibrium in this economy, since w; = %st obviously satisfies

condition (26).
As before, the nominal interest rate R;,; is pinned down by future ex-
pected monetary policy according to

ucCy ﬁUC’t+1Ct+1} (27)

M, M1
while the quantity of money M; that implements the allocation is the one
that satisfies

— RinEr [

PCy(1+7) = M, (28)

13



If G; > 0, feasibility requires that firms produce positive amounts of output

every period. As we argued before, this is the case when [Pt(z) - VSV—:} = > 0.
Thus, in the STA prices economy, feasibility means that
. VVt:| (1 - Ttd)U1—Nt { 1 1 ] (1 - Ttd)u1—Nt
PG)—— |7 =|——— | ——————— >0 29
[ 1(7) st | (1—=11W, wy S (1—7p) — (29)

As before, if we are only interested in the set of allocations {Cy, N;}$2,
that can be implemented as competitive equilibria, there are redundant in-
struments. In this case, the relevant policy ratios to determine allocations
are given by

wllom) Qe w1
Riy1(1477) 7 Rya(1 4 7%) Rip1 (14 7§)

Again, R, and (1 4+ 7§) are equivalent, so we set R, = 1. Clearly, w; and
any two of 7¢, 77 and 7¢ are sufficient instruments. The question, however,
is if they are also necessary. The next proposition shows that this is not the
case

Proposition 1 Given Py, if the sequence {7¢, 7%, 7%, C, N, Ryy1 = 1,w, 152,
is a competitive equilibrium with taxes for the SIA prices economy, then there
is a different sequence {7¢, 77,70}, such that {75, 77, 7%, C¥ N}, Ry =
Lwe}i, is also a competitive equilibria with taxes for the SIA prices econ-
omy. One of these solutions has wy = ‘%lst for all t.

Pf: We first show it for the case in which w; = %st for all t. Since

quantities have not changed, (25)is satisfied. Let 7; = 7¢ for all ¢ and let 7
satisfy
0—1

wi(l —77) = ——s(1 = 7))

0

for all t and all states. By construction, it is clear that the sequence {7¢, 77,77, C¥, N7, Rys1, s,

satisfies (24) for all t. As w, = %315, condition (26) is trivially satisfied.

Finally, let ?g satisfy

(1 —76)(s0 — wo) = (1= 7p) (30)



Then, the intertemporal budget constraint is also satisfied. Now, note that
for any sequence w; that satisfies (26) , the income tax rates and the dividend
tax rate at the first period can be modified to obtain the same allocation.
QED.

The proposition states that stabilization fiscal instruments are indeter-
minate in this sticky prices economy. Depending on how they are set, the
resulting wages may be the ones of the flexible prices economy or not, without
affecting the allocation. We have seen already that any allocation under flex-
ible prices can be implemented in the sticky prices economy. The following
corollary states the reverse.

Corollary 2 If the allocation {C}, N}}2, can be implemented as a compet-
itive equilibrium with taxes in the SIA economy, it can also be implemented
wn the flexible prices economy.

The proposition shows that any allocation that can be implemented in
the sticky prices economy can be implemented using a policy that replicates
the flexible prices wages. Trivially, that allocation together with that policy
are a competitive equilibrium with taxes in the flexible prices economy. The
proof of the proposition makes clear the equivalence between monetary pol-
icy inducing real wage departures from the flexible price wages - gaps - and
other fiscal instruments - labor income taxes and profit taxes in that case. As
this principle applies for any feasible allocation, and regardless of the welfare
criteria, there are multiple (in fact a continuum) of optimal stabilization poli-
cies. In the next section, though, we show that this result crucially depends
on the assumption that the restriction to set prices in advance applies to all
the firms in the economy.

3 An economy with heterogenous price set-

ting rules

In this section we modify the model and assume that a fraction a of the firms
must set prices in advance while a fraction 1 — « can set state contingent
prices. Given symmetry, all sticky firms will set the price P° and all flexible
firms set the common price Pf". Then, the price level is

P=|aPf " 4 (1 —a)p/ 0T

15



Dividing by W;

1
1 1 (1-9) 1 (1-6)] 1-0
- — - 1 — -
Wt [Oz (wig) * 2 (th)

where w = W?zs and w!" = W?fj. The pricing rule of the firms that set state
contingent prices is
0—1
th = 9 St

while ( ) 01 g
we(l—7¢) 1 — w; g
E,_ —_— | — - — =0
. {UCthH(l 79 wf ( o s )Y

describes the pricing rule of firms that set prices one period in advance. Note
that the problem of the consumer is the same as before, so the intertemporal
budget constraint is the same

wy(1 — 1) Dy(1 — Ttd) Wy )
E U (€, — 22" T0) Ny —0
Ozﬁ Ct( YR (147 WiRey (1479

In this economy, total dividends are

W, W,
Dt—ayt (PS Stt)—}-(l—a)yf(PtF—s—:)
Note that
- (1—71f) Dy
E BUc
’ ; "1+ 75) Wi R
( )

> 1—74 w, 1 1 1 1
= Eyy U, : ——— |+ 1-a)y ——

The pricing rule of the sticky firms implies that

T — S =R, —
Ren(L+75) wi ! U1 R (L) s

Ei4 [UCt
Thus

16



wt(l—Tg) 1 S wt(l—Tf) 0 1
- =Fy|u
Rt+1(]~+7—t) tsyt 0 Cth+1(1+Tt)9—1Styt

Ey {UC’t

so, replacing above

(1 Tf) Wt Dt
1+ 7§) Ria Wt

( )
(1—74) w,
( )

Ey Z B'Uc
—0

t
I+ 7¢ Rt+13t

= Eo Y B'Uc <9i1>(ayf+(1—a)y5)
t=0

Thus, the implementability conditions become

EoZﬁUCt(Ct wy(1 —77) Nt_(l—Tf) wy l(0i1>(ay§+(1—a)yf)>:0

Ripi(1+79) (14 7§) Retr s

U1—_Nt (1 — T?)
Uct th+1(1+Tf) ( )
A+ =y (32)
of +90 =u (33)
o _ (wh\”
of  \wf
—6
9 _ (w_F)
g \w}
- 0
5951 Fo=1 o—1
Ci=lac; " +(1—a)q "} ,0>1 (34)
- 0
5951 po=1|0-1
Gi=|ag " +(1—a)g "} ,0>1 (35)




ozyf +(1— a) th = 5:IV; (36)

0—1
th: 0 St
w(l=78) 1 0 w(l—=78) 1 ¢
E, T ) 2 S| = F, —
R At ) ws 1 R (L) s

Lemma 3 In a competitive equilibrium with taves and a € (0,1) wy #
wl < Cy+ Gy < 5,Ny, and wts =wl & C; + Gy = s;N;.

Corollary 4 For any 0 < o < 1, the sets of allocations that can be imple-
mented with wy = w! and with wy # wl are mutually exclusive.

Proof:
G +g =y
o 9 =y
ay; +(1—a)y; = s,
As &1 <1,

< laf+(1-a)c] 7 iff w] #w/

(1_0‘)(05)%} = [acf—i—(l—a)cﬂ%iﬂ“wf:wf

-1 -1 =1

(@) T =) (@) 7] < [agf (1 -a)gf] T iffwf £ wf
(=) ()T ] = Jogf+(1—a)gf)T it wf = wf

Then, using (34) and (35)

Ci+ Gy < [acf—i—(l—a)cf]—i—[agf—i-(l—oa)gF] iffwf;éwf
Ci+Gy = Jagd+(1—a)¢ ]+ [agl +(1—a)g
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or, using (32), (33) and (36)

Ci+ Gy < ayy +(1—a)yl = sN; iff w? # wl
Ci+ Gy = ayy +(1—a)yl = 5N, iff w) =w!

This lemma implies that the aggregates when w; # w! do not belong to

the production possibilities frontier, while aggregates when w; = w!” do*.

Proposition 5 If the social welfare function is increasing on Cy and decreas-

ing on Ny, the optimal allocation will exhibit wy = wl.

Proof. When w? = w!"the equilibrium conditions for the aggregates
{Cy, Ny, }2,, are given by (31), the intertemporal budget constraint that,
using equation (36) becomes

Ey Y f'Uc (a—MM—(l_T?) - ( ! )Nt)zo
t=0

Ripi(1+7§) (L4 7f) R \0—1

and the aggregate consistency condition
Ct + Gt = StNt

When w; # w}’, the equations are the same except for the aggregate
consistency condition that becomes

Ci + Gy < st N;

By setting w{ = w!’, the planner maximizes aggregate consumption given a
value for aggregate labor. W

Thus, if, for instance, we assume a benevolent government, then the opti-
mal allocation will exhibit no distortion between the different varieties. This
is an application of the well known result of Diamond and Mirlees, since the
varieties are intermediate inputs that enter in a constant returns to scale
fashion into the ”production” of the final good.

Note also that once we focus on allocations that satisfy wy = w?, the
equilibrium conditions become independent of «. The following corollaries
follow.

“Note that by setting wf” = wy, we obtain the same allocations as in the particular
cases of & = 0 (flexible prices) and a = 1 (SIA prices) analyzed in the previous section.
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Corollary 6 The optimal allocation is independent of c.

Corollary 7 (Adao, Correia and Teles,(1999)) The optimal monetary policy
does not depend on .. There is a unique optimal monetary policy that involves
setting the money supply so that the price does not react to contemporaneous

information and w;y = wl

4 Conclusions

The purpose of this paper is to discuss optimal fiscal and monetary policy
in economies with different price setting behavior. The main contribution
of our paper is to study the relationship between policies and allocations in
the dynamic Ramsey tradition, so the optimal fiscal and monetary policies
are analyzed in an integrated approach. However, we focus our analysis on
feasible sets, so our results are independent of government objectives.

The economies that we compare share several features: monopolistic com-
petition, no capital and money introduced via a cash-in-advance constraint.
We then compare economies with differing degrees of price stickiness, mea-
sured as the share of firms that are restricted to set the price in advance.

The main finding of our paper is that the set of feasible allocations is
invariant to the price setting behavior of firms. Thus, we conclude, sticky
prices are redundant. In addition, we derive two simple rules for the conduct
of optimal policy: fiscal policy should be set as if all prices were flexible, and
monetary policy must replicate the flexible prices allocation, as if all prices
were sticky.
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