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Abstract

We study in this article how the conduct of fiscal policy interacts with the choice of optimal
monetary rules by a central bank. We consider a non-Ricardian model with nondistortionary
fiscal policies, and compare two policy packages, one where fiscal and monetary policies are
simultaneously optimized, and one where monetary policy is optimized under a given fiscal policy.
We find a number of results that would not appear in the traditional Ricardian framework: (a) the
optimal monetary rule may be activist when fiscal policy is kept inactive, whereas it is not when
combined with optimal fiscal policy; (b) combining optimally fiscal and monetary policies may
lead to far superior outcomes, even when, following Sargent and Wallace (1975, Journal of Political
Economy 83, 241-254), government is allowed to react to much less information.
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1. Introduction

The study of optimal interest rate rules for monetary authorities has recently been the
object of a renewed and vigorous interest (for a panorama of recent work, see, for example,
McCallum, 1999; Taylor, 1999a). In line with the recent trends in macroeconomics, several
authors quite naturally investigated and characterized optimal interest rate policies in
rigorous dynamic general equilibrium RBC type models.

E-mail address: jean-pascal.benassy@cepremap.cnrs.fr.
1 see, for example, Clarida et al. (1999), Collard (1999), Erceg et al. (2000), Woodford (1999), and the
contributions in the book edited by Taylor (1999b).
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Arelated important line of literature has studied the joint determination of monetary and
fiscal policies in a rigorous intertemporal framework, quite often including distortionary
taxes?

A majority of these studies is set in the framework of the traditional infinitely lived
consumer model. This is a “Ricardian” framework and therefore, if we consider lump-
sum fiscal policy (which we will), the study of optimal interest rules can be conducted
independently from that of fiscal policy.

What we want to do in this article is to consider a hon-Ricardian framework, and study
how the conduct of fiscal policy interacts with the choice of the optimal monetary rules
by the central bank. In order to make the results of this interaction more clearcut, we shall
compare two policy packages, one where the fiscal and monetary authorities coordinate to
jointly optimize their policies, the other where the monetary authority chooses its policy on
the basis of a given fiscal policy. Comparison of the two will yield a number of interesting
results:

— First, we find that setting optimal monetary policy without a simultaneous optimization
of fiscal policy is likely to lead to major distortions in the design of policy. For example,
we shall find below that, although monetary policy should be activist under a “passive”
fiscal policy, it can become nonactivist once combined with optimal fiscal policies in
the same model.

— Secondly, we shall find out that the fiscal-monetary combination allows to reach much
better outcomes. If no further qualification was made, this would be a trivial statement
since one more policy instrument is added. But it will not be: indeed, considering
monetary policy alone we allow, as in the recent literature on optimal monetary rules,
for monetary policy to respond to any shock, including the current ones. This clearly
gives a strong informational bias in favor of monetary policy effectiveness, as was
pointed out long ago by Sargent and Wallace (1975, 1976). So, following them, we
shall impose on the fiscal-monetary mix the restriction that both policies can be based
on past shocks only. In spite of these much more stringent informational constraints,
we find that the fiscal-monetary mix performs better.

2. Themode€

As we indicated above, we want a non-Ricardian framework; so we shall consider
a monetary overlapping generations model (Samuelson, 1958) with production. The
economy includes representative firms, households, and the government.

Households of generatiative for two periods. They work an amouht for a wagew;,
consumeC; in periodz, andC,_, in periods + 1. They maximize the expected value of
their utility U; according to

A+4+a)L,

U =a;10gC; +logCy 1 — N
3

1)

2 see, for example, Adao et al. (2000), Chari et al. (1991), Lucas and Stokey (1983).
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whereq; is a positive stochastic variable whose variations represent demand shoceks and
is a shock on the supply of labor (see Eg. (13)). Households are submitted in each period
of their life to a “cash in advance” constraint:

my = 0, P Cy, m;+1 = Pt+1C,,+1, (2)

where6; is a stochastic shock representing the inverse of the “velocity of money.” Note
that the old household, who is in the last period of his life, has to pay hundred percent
cash. The total quantity of moneyA¢, = m; + m/,. We see that the young household, who
starts life without any financial asset, will need to borrow money from the central bank in
order to satisfy this cash-in-advance constraint. He can do so at the intergstsgitby

the government. He borrowsP; C;, so that the central bank profit is

(pl =i[9[P1C[. (3)

We assume that the central bank redistributes these profits to the young households.
The representative firm has a production function

Yy =2 Ly, 4)

whereY; is output,L; labor input, andZ, a technology shock common to all firms. We
assume that the firms belong to the young households, to which they distribute their profits,
if any.

In order to simplify the exposition, we shall assume that the shegks, 6,, and Z;
are stochastic i.i.d. variables.

2.1. Information sets and the equilibrium concept

The economy we consider is hit in each period by four stochastic shagks; ( 6;,
andZ,). Let us denote by, the current realization of these shocks, andbthe history
of these shocks up to timencluded.

A competitive equilibrium consists of allocations and pri€gss’), C;(s"), L:(s"),
Y:(s"), Pi(s"), and W,(s") such that: (a) all usual optimality conditions for firms and
households apply; (b) goods and labor markets clear.

In the case of preset prices, all above variables will be still functiosf oéxcept for
the price which will be preset on the basis of the previous period’s informatidn and
symmetrically for preset wages.

In what follows, in order to have a more compact notation, we shall not make explicit
the dependance of allocations dn by writing, for example(, instead ofC, (s*), unless
this is useful for the comprehension. But the above structure is clearly implicit in all that
follows.

2.2. Government policies and the comparison

Government has two potential policy instruments: It sets the interest, ratonetary
policy). It can also give lump-sum monetary transféysto the old households (fiscal

3 This assumption is only made to simplify calculations below.
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policy). The counterpart of these monetary transfers is monetary creation, so we should
note that our fiscal policy is different from “traditional” fiscal policy, where these transfers
are financed by bond creati6n.

We shall compare, for various assumptions on price and wage rigidity, two different sets
of policies:

e Inthe first one, we derive the optimal monetary rule assuming a “passive” fiscal policy;
more precisely, we set fiscal transfers to zero. On the other hand, we assume, following
the recent literature on monetary rules, that the central bank is allowed to react to the
current shocks. So this policy package, denoted “passive fiscal policy,” is characterized
by

ir=ir(s'), T, =0 (5)

e In the second one, we assume that the government can freely use both fiscal and
monetary policies, but can react to past shocks only, and not to any contemporaneous
shocks. This takes into account the famous Sargent and Wallace (1975) critique,
who blamed Keynesian models for deriving policy activism from an informational
advantage on the side of government. So this policy package, denoted “optimized fiscal
policy,” is characterized by

ii=i(s", T=T(s1). (6)

We see that it is not cleax priori which will lead to better results. On the one hand,
the “optimized fiscal policy” package uses one more instrument. On the other hand, the
“passive fiscal policy” package uses full information on the current shocks, which clearly
gives a strong informational advantage to the central bank.

2.3. Thecriterion

In order to assess the optimality properties of the two sets of policies, we shall use the
criterion proposed by Samuelson for the overlapping generations model (Samuelson, 1967,
1968; Abel, 1987) and assume that in peridde government maximizes the functidp

o0

Vi=E Y B'U. (7

s=t—1

The sum starts af = ¢ — 1 because the household bornrin- 1 is still alive int.
Rearranging the terms in the infinite sum (7), we find that, up to a constant, the critgrion
can be rewritten in the more convenient form:

V=B pa, ®)

s=t

4 This fiscal policy is thus somehow a hybrid of standard fiscal policy and monetary policy. We call it fiscal
policy in order to have a simple terminology.
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with
logC; (A+a)L;

A[ =0 |Og C[ +
B Yt

(9)

3. General equilibrium relations

For the policy evaluations that will follow, we will need to know the equilibrium values
of a number of macroeconomic variables.

Consider first the problem of the old households in peripdnd denote by, the
financial wealth that the old households own at the beginning of perioetluding the
period: transferT;. With a hundred percent cash-in-advance constraint, their consumption
C; is simply given by

Now let us write the maximization program of the young household born \ihen
young, the representative household receives wagds, firms’ profits I1, = P, Y, —
W;L;, and central bank profits denoted @s. He will receive a transfef;,1 from the
governmentwhen old. If he consum@sin the first period of his life, he will end up in the
second period with a financial wealth:

2i1=W Ly + 1 + & + Ti41) — (L +6,i) P Cy. (11)

In view of (10), the expected value of laj_, is, up to a constant, equal to 1631,
so that the household in the first period of his life solves the following program:

(1+os)L;
Vt
st. 241=W:Li + Iy + D + Ti41) — (1 +6:i) P Cy.

Maximize «;logC; +109£2;4+1 —

Note that, sincel;1 = T;+1(s") is a function of variables up to periadit is known
to the household when deciding on quantities supplied and demanded, so that the above
program is deterministic. The first-order conditions for this program yield:

o Wili+1Ii+ P +Tiv1 = o PYi+ P +Tiq1
1+ o 1+ 6,i; T 14 1+ 6,i,
I+ &+ Tiqa

W; '
Equation (12) is the usual consumption function, while Eq. (13) gives the Walrasian
supply of labor. We also have the balance equation for the goods market:

PiCr =

: (12)

Lf =V — (13)

Ct + Cl{ = Y[ = Z;Lt. (14)

Equations (3), (4), (10)—(12), and (14) are valid in all circumstances, whether markets
clear or not. Combining them we obtain the following relations, also valid in all cases:
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o (2, +Tiy1)

PYy=———" 1§, 15
Yt 116, + £2¢ (15)
o (82, + Ti41)
PCi=————, 16
= 2 (16)
$2i11=521+ Ti+1. (17)

Now, if the labor market clears, Eq. (13) is valid. Combining it with relations (3), (10),
(14), and (16), we obtain

1+«
Wi = —— (2 + T42). (18)

13

Finally, if the goods market clears, price is equal to marginal cost, so that

W,
=7

Before moving to the study of optimal fiscal-monetary policies under preset prices and
wages, we may already point out an important difference between our non-Ricardian model
and the traditional model with a single dynasty of consumers. In the latter, as is well known,
some interest rate rules give rise to price indeterminacy. For example, a nominal interest
rate peg will result in nominal price indeterminat@n the contrary, Egs. (18) and (19)
show that in this model the Walrasian price and wage are fully determinate whatever the
interest rate rule. As a result, we will not have to worry about price determinacy when
studying optimal policies below.

P (19)

4. Preset prices

We shall begin our study of nominal rigidities with preset prices and make the
assumption, traditional in the literatufehat the preset price is equal to the expected value
of the Walrasian price, i.e.:

P =E,1Pf=E(P’|s'). (20)
Combining (18) and (19), we find that the Walrasian price is equal to
_ A+a)($2; + Ti+1)

P 21
i "z, (21)
So the preset price is equal to
1 2+ T
P, =Et—l[( + o) (82 + t+l)i|' 22)
UtZt

5 This issue was first raised by Sargent and Wallace (1975).

6 Of course, it would be preferable to assume that firms set their prices at the beginning of the period by
maximizing expected profits weighted by the marginal utility of income in the corresponding state of the world.
Although the resulting pricing formula looks qualitatively similar, it is unfortunately impossible to obtain closed
form solutions such as the ones we will obtain here, notably because the constraint that the interest rate is always
nonnegative creates two regimes, and prevents a simple solution.
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4.1. The equilibrium

Since the labor market clears, Egs. (10), (14)—(16), and (18) hold. Combining them, we
obtain the values of the preset price equilibrium quantities:

o (82 +Tiy1)

C, = , 23

T A+6ink (23)
2

cl ==, 24

=% (24)

L = o ($2: + Tiy1) 2 (25)

- Q+6iDPZ PZ
4.2. Passivefiscal policy
We shall now study the optimal monetary rule, assuming that the monetary authority

sets interest rates under full knowledge of all shocks, and that the fiscal policy is passive,
this last assumption being formalized by having zero fiscal transfers all the time:

T, =0, V. (26)

Proposition 1. Under preset prices and the passive fiscal policy (26), the optimal interest
rateruleis

1 1 V4
it:_ma{o,m_l}’ (27)
6, vi(l+aq)Z;
where
1 1 1 1
=F —=FE| = —=E{—). 28
(0%} (al)7 Za (Zt ) ) Va <V[ > ( )
Proof. Combining (22) and (26), the preset price is equal to
1 2+ T, 1 2
Pt=Et—1[( + o )(§2, + t+l)i| _ 1+ o) 2 (29)
Vi Zy VaZa
and the equilibrium quantities are:
o (82, +Ti41) Valir Zg
C = = , 30
T A+6ioP T A+ 6iA+ ) (30)
§2; VaZg
Cl="=-""", 31
! P[ 1 =+ oy ( )
VaZa (043
L;= +1). 32
! (1+0la)Zt<1+91it ) (32)

So we have to maximize iip, for each value of the shocks:

Va0t Zg 1 VaZa
A = | |
= og[(1+aa>(1+e,i,)}+ﬂ °g<1+aa)
va(l+a)Za ( o 1)’ (33)

v+ oq)Z \ 1+ 6:i,



J.-P. Bénassy / Review of Economic Dynamics 6 (2003) 498-512 505

subject to the constraint > 0. The solution is Eq. (27). O

To discuss the above results, let us define the “composite shtyca’

_1+(X[ 1+(¥a

Ay = , Ay = . 34
=7 a= (34)
Rule (27) can be rewritten as
1 A
ip=— max[o, A 1}. (35)
6; Ag

We may first note that this optimal interest rule is highly nonlinear. It dampens the
effects of the shockA; when it is above average, i.e., when > A,. But it is totally
inactive for low values of this shock because of the constiaintO.

We may further inquire how much this policy stabilizes imbalances on the goods market.
These imbalances are well represented by the deviations from unity of théatRyZ; .

We have already computed the valueRf(Eq. (29)). Now from Eq. (18), since the labor
market clears in this case

_ Q+oa)2ipn A+o)$
o V¢ o V¢ ’

W, (36)

so that
W; va(l+a)Z, _ ﬂ

PZ v(lte)Zi  Ad

We see that the interest rate policy is powerless against imbalances on the goods
markets, whether they are provoked by demand, productivity or labor supply shocks.

We may note also, looking at Eq. (37), that for some values of the shocks we may
haveW;/P;Z; < 1. In such a case firms would rather shut down than serving demand, as
we have assumed so far. We show in Appendix A that introducing imperfect competition
allows to reconcile profit maximization with the assumption that demand is always served,
provided that shocks are not too big.

(37)

4.3. Optimized fiscal policy

We shall now see that a combination of optimal monetary and fiscal policies, even
under quite more stringent informational constraints, allows to solve some of the above
problems. We first characterize the optimal fiscal and monetary policies through the
following proposition.

Proposition 2. Under preset prices, the optimal monetary and fiscal policies are given by

l.[ :0, (38)
21+ Tiv1 Pvi(Q+aa)Z,  BAg
2 v (ta)Ze A

(39)
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Proof. In order to find the optimal policy in a simple manner, we shall use a slightly
roundabout method, which uses essentially the fact that the valug oh (24) is
independent of all shocks. So we shall proceed in two steps: (a) we shall compute the best
possible situation attainable under the constraint €as independent of all shocks; (b)
we shall show that the policy defined by (38) and (39) actually leads to this best situation,
so that it is indeed the optimal policy.

Let us now carry out step (a). For that we shall maximize the expected value of the
“period ¢ utility” A;:

A+o)L;
V¢ ’

1
A =o;logCy + 5 logCy — (40)
subject to the feasibility constrainf; + C; = Z,L,; and the condition thaC; be
independent of all shocks. Let us first insert the feasibility constraint into (40). The
maximandA, becomes

A+ o)(C + C,/)
v Zy .

So we have to maximize the expected value of (41) under the constrainCthat
independent o&;, v;, andZ;. Since there is no constraint @h, we immediately find:

1
o logC; + 5 logC, — (41)

a;V,Z;
= . 42
Ty o (42)
As for C;, this amounts to maximizing the following quantity:
1 1+ ag)C)
~logC/ — ————1*, (43)
B ! VaZqg
which yields
Vo Z
C)=—". 44
"B+ a) (44)

We shall now move to step (b), and show that policies (38) and (39) allow indeed to
reach the allocation defined by (42) and (44). In order to show this, we equalize the values
in (23) and (24) to those in (42) and (44):
(2t +Try1) vz

1+ 6,ir) Py 1+o’
;o & N VaZg
! P Bl+ag) .

Using first Eq. (45), and comparing the resulting valuePpfwith the value of the
Walrasian priceP” in Eq. (21), we obtain
p = A+o)(2+Tiv1) P

T A+ Gimz 1+6:0,

SinceP; = E,_1 P}, the only way to make these consistent is to hiave 0 (Eq. (38)).

Insertingi; = 0 into Eqgs. (45) and (46), we obtain:

t =

(45)

(46)

(47)
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Table 1
A comparison of the two policy packages
Optimized fiscal policy Passive fiscal policy
. . 2t +Tiy1  BAg
iscal policy o A r+1=0
. . 1 Ay
Monetary rule i;=0 ii=—max 0, — —1
0 Ay
Wi Wi -1 W A
PiZ; PZ PiZi  Aq
v P Z,
2+ Ty = , 48
o+ Te= (48)
14+ a,)$2
p— BAHea (49)
VaZa

Combining (48) and (49), we obtain the optimal fiscal policy (Eq. (39)).

The optimal policy mix consists of Egs. (38) and (39). The optimal interest rate rule
is a passive on¢i; = 0). Optimal fiscal policy (39) reacts countercyclically to demand
shocksa,. Moreover, it reacts positively to productivity shocls and labor supply
shocksy;.

This policy further has a remarkable feature: indeed, with 0 Eq. (47) becomes

P[ZPI*. (50)

Even though the price is preset before the shocks are revealed, the goods market is
always cleared under our optimal policy!

4.4. A comparison

We can now compare the optimal monetary rules under passive and optimized fiscal
policies. The most salient features of the two policy packages are compared in Table 1,
where the composite shoek has been defined in Eq. (34).

On this we see particularly well the two points outlined in the introduction:

(@) The nature of the optimal monetary rule changes completely from one experiment
to the other: when combined with an optimized fiscal policy, the monetary policy
is “nonactivist” (although the zero interest rate plays a central role in neutralizing
monetary shocks), and the fiscal policy is activist. When combined with a passive fiscal
policy, in the contrary, the optimal interest rate policy becomes activist (although in an
asymmetrical manner).

(b) As far as the goods market is concerned, the performances of the two policies are
quite unequal. The combination of optimal fiscal and monetary policies completely
eliminates imbalances in the goods market, even though it uses information from
previous periods only. Under a passive fiscal policy, the optimal monetary rule cannot
prevent shocks to create goods market imbalances, even though it makes full use of all
current information.
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5. Preset wages

We shall now assume that, instead of prices, it is the wages that are preset according to
the formula

Wi = EaW) = E(W | s'™1). (51)
The value ofW;* is given in Eq. (18), so that the preset wage is equal to
1+«
W, = Etl|: ) d (£2; + Tr+1)i|' (52)
t

The study of the preset wages case is actually quite similar to that of preset prices. So,
rather than going through all the steps, we shall limit ourselves to the main réseitsis
start with the optimal monetary rule under passive fiscal policy, which is characterized by
the following proposition.

Proposition 3. Under preset wages and the fiscal policy 7; = 0, the optimal interest rate
ruleis

1 1
i =— max[o, Yaltar) 1}. (53)
0 vr(1+ o)
This time the optimal interest rate rule is function of the composite slibeka;)/v;.
We note that, as in the preset prices case, this optimal interest rule is nonlinear: it dampens
the effects of the composite shock when it is above average, i.e., wheny)/v, >
(1+ a4)/v,. But it is totally inactive for deflationary shocks because of the constraint
i; >0.
We may also inquire how well the labor market is stabilized through this rule. Here
a good indicator is the discrepancy between labor demand and labor supply, which can be
computed as

(54)

1
Lt—Lﬁzv,[M—l}.

V(14 o)

We see that the interest rate policy is powerless to cure employment imbalances. It
turns out that optimizing on both the fiscal and monetary policies allows to solve that
problem. The optimal policy is characterized in the preset wages case through the following
proposition.

Proposition 4. Under preset wages, the optimal fiscal-monetary policy mix is given by

i[ =0, (55)
20+ Ty Bvi(l+aq) (56)
2 va(l+ar)

7 Afull version with proofs is available from the author.
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The optimal policy mix combines a passive monetary poligy= 0) to an activist
countercyclical fiscal policy. Similarly to the preset prices case, the preset wage is equal in
all circumstances to the Walrasian wage:

WI == WI*' (57)

This means that, whatever the value of the shocks, the labor market will be cleared at
all times in spite of the preset wages!

6. Conclusions

We studied in this paper the interaction between fiscal policy and optimal monetary rules
in a non-Ricardian economy, and obtained results that would not hold in the traditional
Ricardian framework.

First, we saw that different fiscal policies can lead to dramatically different results
in terms of the resulting optimal monetary rule: in our example, the monetary rule is
activist when fiscal policy is passive, whereas it becomes non-activist when fiscal policy is
optimized.

Secondly, we saw that the optimal combination of monetary and fiscal policies leads
to better outcomes, even though we constrain much more the information available to the
policymakers. In our example, the goods (or labor) market is cleared when the optimal mix
of fiscal and monetary policies is used. On the contrary, under a passive fiscal policy, the
optimal interest rule can stabilize neither the goods nor the labor market.
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Appendix A

We saw in deriving the optimal monetary rule in the preset prices case (Section 4.2) that
for some values of the shocks firms would make negative profits by serving demand, and
therefore that they would rather shut down in the corresponding states of the world.

In this appendix we shall introduce imperfect competition a la Dixit—Stiglitz (1977),
and show that, provided that shocks are not too big (in a way that will be made precise in
Eq. (77)), firms will always be willing to satisfy the demand for goods.

A.1. The model

We shall thus consider the preset prices case. The households are exactly the same.
Production is now carried in two steps. Monopolistically competitive intermediate firms
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indexed by;j € [0, 1] produce intermediate googswith labor according to the production
functions
Yjy=2Z:Lj, (58)

where Z, is a common productivity shock. These intermediate goods are assembled by
competitive firms endowed with the technology

1 1/0
Y,:(/Yf,) . O<o<l (59)

0

We further assume that each firhsees its production subsidized at a rate > 1, so
that the profits of firmj are equal to
1
= ngtht — WiLj;. (60)

Such subsidies are traditionally introduced in order to counteract some negative welfare
effects of imperfect competition. The subsidy rate is equal to the “monopolistic markup”
1/c derived from the function (59).

A.2. Price setting

From (59), the demand for each intermedigie given by
~1/(1-0o

ve=r(2) o (61)

with
1 —(1-0)/c
P, = ( / P47 j) . (62)
0

Accordingly, the profits of firmy are equal to
Maximization in P;; yields the following first-order condition:

W,
P,’,:P{":Z. (64)

Now we shall assume that the preset price is equal to the expected value of this
“monopolistically competitive price’P,”:
Wi

P = Et—lptm = Et—l(_> = Et—l[

7 (65)

A+a)($2; +Ti11)
viZs .
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A.3. The optimal interest rate rule under passive fiscal policy

Again, we assume that the monetary authority sets interest rates under full knowledge
of all shocks and that the fiscal policy is passive:

T,=0, Vi (66)

Proposition 5. The optimal interest rate rule under preset prices and fiscal policy (66)is

1 1 Z 1 A
i =— max[o, M — 1} =— max[o, o 1}. (67)
0 vi(l+aq)Z; 0; Ag

Proof. Combining (65) and (66), we find that the preset price is equal to

1 2 T; 1 2
P[ — El‘flPtm — Et]_I:( +af)( l‘+ f+l)} — ( +aa) l‘, (68)
UIZ[ VaZa
and the preset price equilibrium quantities are
% (£2: + Tt+l) _ Vel (69)
T A+6ioP A+6inA+aa)’
£2; VaZg
Cl="= , 70
! P[ 1+Ola ( )
VaZa (043
L, = +1). 71
! (1—|—aa)Zt<1+9ti, ) (71)
So we have to maximize ifa, for each value of the shocks:
Z 1 V4
A = a,log[ Flafa }+—Iog[ YaZa }
1+ ag)(X+6:r) B 1+a,
B Va(1+05t)za( o ‘ +1)’ (72)
vi(l+oag)Z \1+6:i,

subject to the constraint > 0. The solution is Eq. (67). O

We may note that the policy rule is the same as the one we found in Proposition 1.

Now let us compute in which circumstances firms will be actually willing to serve all
demand forthcoming to them. Taking into account the subsidy, the profit of ajfilsn
(Egs. (58) and (60)):

1 1 w;
I, = ngsz - WiLj; = <;Pz - Z)Y,’z- (73)
We have already computed the valueRf(Eq. (68)):
1 2
p, = Lo (74)
VaZla
From Eq. (18), since the labor market clears in this case,
1+« 1+«
Wy ="——(2 + Tiy1) = —— 2, (75)

Vt Vt
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so that profits can be rewritten:

1 A+oa)veZ, 1 A
Y [ ==L |PY;. 76
Jjt I:O_ (1+05a)vtzt:| tLgt [U A :| tLgt ( )

a
We see that profits will be positive if shocks are sufficiently small in the precise sense
that the shocks are such that, in all circumstances,
ﬂ_ A+ oa)vaZ, 1

— - rata = (77)
Ag A+ ay)v:Z; o
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