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Abstract 
This study investigates aggregate implications of fiscal policy that responds to asset price 
fluctuations. In our sticky-price model, the monetary authority follows a Taylor rule and the 
fiscal authority follows a rule that the target of government spending is asset prices and 
responds negatively to the asset price fluctuations. It is shown that government spending that 
targets asset prices is a source of equilibrium indeterminacy. 
Keywords: asset prices; fiscal policy; equilibrium determinacy; sticky prices 
JEL classification: E32; E52; H50 



1 Introduction

The design of fiscal policy is often discussed in economics. However, in many cases,

the discussion focuses on taxation. Since the determinants of government spending are

sometimes highly political issues such as wars and elections, they are beyond the scope

of research in macroeconomics. Thus, a traditional treatment in economic theory is

considering government spending as an exogenous variable.

However, government spending is sometimes affected by economic variables and is

endogenously determined in an economy. For example, Fukuda and Yamada (2011) find

empirically that, during the 1990s, stock prices were a target of the Japanese government

and government spending was a decreasing function of share prices; if the stock price

decreased, the Japanese government increased their spending to stimulate the economy.

The Japanese government used asset prices as an index of economic performance, since

they are observable immediately while current GDP is not. They conclude that this fiscal

policy was a cause of the increase in Japanese fiscal deficit during the 1990s. While their

finding is applicable only to the Japanese economy, such a fiscal policy might possibly

be adopted by other countries.

In this study, we investigate theoretically the aggregate implication of fiscal policy

that targets asset prices. Our baseline model is a standard New Keynesian one. Nominal

prices are sticky under a Calvo-style price setting, and the production technology gives

constant returns to scale. The monetary authority follows a Taylor rule, and the nominal

interest rate is an increasing function of inflation and output. The government spending

is a decreasing function of share price. The share price reflects monopolistic firms’

profits as in Carlstrom and Fuerst (2007). We find that if the elasticity of government

spending to the share price is sufficiently high, equilibrium indeterminacy arises. This

indeterminacy does not occur if output is a target of government spending. Thus, our

result implies that the asset price should not be a target of fiscal policy.

The key to interpret this indeterminacy result is the relationship between output and
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inflation. It is well known that the stance of a central bank toward inflation is important

for equilibrium determinacy; for example, as in the Taylor principle. In the standard

sticky-price models, including an output term in the Taylor rule strengthens the overall

reaction to inflation because a permanent increase in inflation generates an increase in

output. However, if the government spending is affected by the share price negatively,

there is a possibility that inflation and output would move in opposite directions. A per-

manent increase in inflation generates a decrease in the share price since the sticky price

generates an increase in the real marginal cost of firms. Under our fiscal policy rule, this

induces an increase in government spending. An increase in government consumption

induces an increase in output and a decrease in private consumption. Then, the labor

supply curve shifts downward, the real wage rate and the real marginal cost of firms de-

creases, and firms lower their prices. Finally, this mechanism generates pressure owing

to an increase in output and a decrease in inflation.

Our result is robust to a sticky price–wage economyà la Erceg, Henderson, and

Levin (2000), and a sticky price–wage economy with rule-of-thumb households and

debt dynamics,̀a la Gaĺı, Lopéz-Salido, and Valléz (2007). In the latter economy, the

aggregate consumption increases in response to a government spending shock. How-

ever, the government spending shock decreases the consumption of standard Ricardian

households that decide the labor supply, and the labor supply curve shifts downward;

in this case, there is a pressure of increase in output and decrease in inflation as in the

baseline economy.

The relationship between fiscal policy and equilibrium indeterminacy was investi-

gated by many researchers—for example, by Leeper (1991), Guo and Harrison (2004)

and Giannitsarou (2007). In such literature, the design and effects of a taxation rule are

mainly focused and there is little discussion on those of a government spending rule.

There is also little discussion on the fiscal policy response to asset prices. In contrast,

in monetary policy literature, some studies investigate the macroeconomic consequence
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of monetary policy response to asset prices. Bullard and Schaling (2002) and Carl-

strom and Fuerst (2007) find that monetary policy response to asset prices is a source

of equilibrium indeterminacy. Thus, the present study aims to fill the gap in existing

literature on fiscal policy. The results presented here suggest that fiscal policymakers

must exercise caution in adjusting levels of government spending to counter asset price

fluctuations.

The rest of this paper is organized as follows. Section 2 introduces the model used

in this study. Section 3 presents the main result, its interpretation, and a case where gov-

ernment spending targets output. Section 4 determines the robustness of our results. We

consider two cases: (i) an economy with sticky prices and wages, and (ii) a sticky price–

wage economy with rule-of-thumb households and debt dynamics. Finally, Section 5

presents our concluding remarks.

2 The baseline model

Our baseline model is a standard sticky-price economy. One departure is that govern-

ment spending is affected by asset price fluctuation.

2.1 Households

Assume that the household in our model begins periodt with Mt cash balances,Bt one-

period nominal bonds that payRt−1 gross risk-free interest rate, andSt shares of stock

that sell at priceQt.

The utility function is

U

(
Ct,Ht,

Mt+1

Pt

)
=

C1−σ
t

1− σ − ϕ
H1+γ

t

1+ γ
+ V

(
Mt+1

Pt

)
, (1)

whereσ > 0, ϕ > 0, γ > 0, V(·) is increasing and concave,Ct denotes consumption,

Ht denotes labor supply,Pt denotes aggregate price level, andMt+1/Pt denotes real cash
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balancesat the end of periodt.

The household’s budget constraint is

PtCt + Mt+1 + Bt+1 + PtQtSt+1

≤ PtWtHt + Mt + Rt−1Bt + Pt(Qt + Dt)St + Xt − Tt, (2)

whereWt denotes wage rate,Dt denotes share dividends,Xt denotes monetary injection,

andTt denotes a lump-sum tax.

The first order conditions of households are

ϕCσt Hγt =Wt, (3)

C−σt = βC
−σ
t+1 ·

Rt

Πt+1
, (4)

C−σt Qt = βC
−σ
t+1 [Qt+1 + Dt+1] , (5)

whereΠt+1 ≡ Pt+1/Pt denotesgross inflation. Equation (3) is the intratemporal opti-

mization condition, equation (4) is the Euler equation for consumption, and equation (5)

is the Euler equation for shares.

Equation (5) can be rewritten as a familiar asset price equation:

Qt =

[
Qt+1 + Dt+1

]
Πt+1

Rt
. (6)

2.2 Firms

Our model has monopolistically competitive intermediate-goods firms and competitive

final-goods firms. The markets for production factors are competitive.

The production technology of final-goods firms is

Yt =

(∫ 1

0
Yt(i)

θ−1
θ di

) θ
θ−1

, (7)

whereθ denotesthe elasticity of substitution andYt(i) denotes outputs of intermediate-

goods indexed byi. The profit maximization of final-goods firms implies the demand
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curve forYt(i) as

Yt(i) =

(
Pt(i)
Pt

)−θ
Yt, (8)

wherePt(i) denotes the price level of intermediate-goods indexed byi. Combining equa-

tions (7) and (8) yields the following price index for intermediate goods:

Pt =

(∫ 1

0
Pt(i)

1−θdi

) 1
1−θ

. (9)

Theintermediate-goods firms are monopolistically competitive and produce intermediate-

goodsYt(i) employing laborHt(i) from households. The production function of intermediate-

goods firms is

Yt(i) = Ht(i). (10)

The cost minimization problem implies

Wt = Zt, , (11)

whereZt denotes the Lagrange multiplier of the cost minimization problem and can be

interpreted as the real marginal cost.

Intermediate goods firms set their prices subject to Calvo-type price staggering. The

price can be re-optimized at periodt only with probability 1− κ. Under this setting, as

shown by Yun (1996), the New Keynesian Phillips curve is

πt = βπt+1 + λzt, (12)

where

λ ≡ (1− κ)(1− κβ)
κ(1+ ηβ)

,

and πt and zt denotethe log-deviations from a steady state of inflation and the real

marginal cost, respectively.
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2.3 Fiscal and monetary policies

The main feature of this model is that the fiscal authority cares about asset price fluctu-

ations:

Gt = Ψ(Qt), (13)

whereΨ(·) is a decreasing function. Let−η ≡ Ψ′(Q)/Ψ(Q) denote the steady-state

elasticity of the government purchase to the asset price.

The monetary authority follows a standard Taylor rule:

r t = τππt + τyyt, (14)

wherer t andyt denote the log-deviations from a steady state ofRt andYt, respectively.

The sensitivities of the central bank to inflation and output areτπ andτy, respectively.

We focus on the case withτπ > 1 andτy ≥ 0.

2.4 Equilibrium

The market clearing conditions for labor, share, and debt are, respectively,

Ht =

∫ 1

0
Ht(i)di, (15)

St = 1, (16)

Bt = 0. (17)

The resource constraint is

Ct +Gt = Yt, (18)

and the aggregate production function is

Yt =
1
∆t

Ht, (19)
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where∆t is a measure of resource cost of price dispersion:

∆t ≡
∫ 1

0

(
Pt(i)
Pt

)−θ
di. (20)

For simplicity, we ignore effects from the price dispersion.

We focus on an equilibrium where all monopolistic competitive firms are symmetric.

As in Carlstrom and Fuerst’s (2007) study, the firm’s profits are paid out as dividends

to the shareholders. For simplicity, we assume that the measure of firms is equal to the

measure of households. The dividend of intermediate-goods firms is given by

Dt = Yt −WtHt. (21)

By equation (11), the dividend is written by

Dt = (1− Zt)Yt. (22)

2.5 Linearized system

The linearized system is given as follows:

σct + γyt = wt, (23)

σ(ct+1 − ct) = r t − πt+1, (24)

qt = βqt+1 + (1− β)dt+1 + (πt+1 − r t), (25)

dt = yt −
z

1− z
zt, (26)

yt = ϕcct + (1− ϕc)gt, (27)

gt = −ηqt, (28)

wt = zt, (29)

πt = βπt+1 + λzt, (30)

r t = τπt + τyyt, (31)

8



wherethe small letters denote the log-deviations from the steady state,ϕc, the steady-

state ratio of consumption to output, andz, the steady-state real marginal cost.

The equilibrium system is reduced to the following matrix form:
1 χ ηγχ(1− ϕc)

β 0 0

1 −(1− β)A β − ηχ(1− β)(1− ϕc)



πt+1

zt+1

qt+1

 =

τπ χ + τy

ϕc

σ+ϕcγ
(γ − τy)ηχ(1− ϕc)

1 −λ 0

τπ τy
ϕc

σ+ϕcγ
1− χτyη(1− ϕc)



πt

zt

qt

 ,
where

χ ≡ σ

σ + ϕcγ
> 0,

A ≡ z(ϕc + σ + ϕcγ) − ϕc

(1− z)[σ+ ϕcγ]
.

Thefirst equation is the consumption Euler equation (24); the second, the New Keyne-

sian Phillips curve (30); and the third, the Euler equation for shares (25).

For the analysis, we transform this system as follows:
πt+1

zt+1

qt+1

 = F


πt

zt

qt

 ,
where

F ≡


1 χ ηγχ(1− ϕc)

β 0 0

1 −(1− β)A β − ηχ(1− β)(1− ϕc)


−1 
τπ χ + τy

ϕc

σ+ϕcγ
(γ − τy)ηχ(1− ϕc)

1 −λ 0

τπ τy
ϕc

σ+ϕcγ
1− χτyη(1− ϕc)

 .

3 Main result

3.1 Main result

For simplicity, we specify that the relative risk aversion is one, that is,σ = 1, and the

Frisch elasticity of labor supply is zero, that is,γ = 0. Under these parameter values, the
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characteristicequation is

Γ(x) = −x3 + T x2 − Mx+ D, (32)

where

D ≡ β [β − (1− β)(1− ϕc)η]
τπλ + 1+ τy[ϕc − (1− ϕc)η]

,

M ≡ 1
τπλ + 1+ τy[ϕc − (1− ϕc)η]

{
Φ1η + β

[
(2+ λ) + β(1+ τyϕc)

]}
,

T ≡ 1
τπλ + 1+ τy[ϕc − (1− ϕc)η]

{
Φ2η + 1+ λ + β(2+ 2τyϕc + τπλ)

}
,

Φ1 ≡ β
[
λ − τy(1+ A)+ ϕcτy(ϕc + A)

]
− λ [1− ϕc(1− β)

] − (1− ϕc)

+ β2(1− ϕc)
[
τy(ϕc + A)+ 1

]
,

Φ2 ≡ −(1+ τyA+ τπλ)(1− ϕc)(1− β) − τy
[
1+ β(1− 2ϕc) − ϕ2

c(1− β)
]
.

As shown by Brooks (2004), a necessary and sufficient condition for equilibrium deter-

minacy of this three-dimensional system is

|D| < 1, (33)

|T + M| < M + 1, (34)

D2 − T D+ M < 1. (35)

Since this condition is very complicated, we employ numerical analysis here. We

use the following parameter values. The discount factor,β, is 0.99. The steady-state real

marginal cost,z, is 0.85. The sticky-price parameter,λ, is 0.019. These are taken from

Carlstrom and Fuerst (2007). The steady-state ratio of consumption to output,ϕc, is 0.8.

Figure 1 shows the equilibrium determinacy region.

[Inset Figure 1]

In the region with red diamonds, equilibrium is determinate and in others, indeterminate.

The vertical axis shows the central bank’s stance to inflationτπ. The horizontal axis
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shows the fiscal authority’s stance to the share priceη. It is found that ifη is sufficiently

high, equilibrium indeterminacy arises.

The key to interpret the result is the relationship between output and inflation. In

a standard sticky-price model, the stance of a central bank to inflation is important for

equilibrium determinacy. One of the most famous ones is the Taylor principle: if a

one-percent permanent increase in inflation occurs, a central bank should increase the

nominal interest rate by more than one percentage point.

Since a fraction of firms cannot re-optimize their prices in a sticky-price economy, a

permanent increase in inflation generates an increase in real marginal cost. This increase

in the real marginal cost implies a decrease in the markup rate of firms, and the aggre-

gate demand and the output increase. Consequently, as discussed by Woodford (2003),

including an output term in a Taylor rule just as in (14) strengthens the overall reaction

to inflation and is helpful for equilibrium determinacy.

However, in our model, this inclusion of the output term is harmful for equilibrium

determinacy. The intuition is as follows. A permanent increase in inflation implies a

decrease in the profit of firms because their markup declines. Then, their share prices

decline. This relationship between inflation and share prices is highlighted by Carlstrom

and Fuerst (2007). In the current model, such decline in share price generates an in-

crease in government consumption. In standard dynamic stochastic general equilibrium

models, an increase in government consumption generates an increase in output and a

decrease in private consumption. Then, the labor supply curve (23) shifts downward,

and the real wage rate decreases. The decrease in the real wage implies a decrease in the

real marginal cost of firms by (29), and firms lower the prices by the Phillips curve (30).

Finally, this mechanism generates a pressure of an increase in output and a decrease in

inflation.

If the elasticity of government consumption to the share priceη is sufficiently high,

the effect explained in the previous paragraph is large, and a permanent increase in infla-
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tion implies a decrease in output. Then, a combined fiscal policy response to the share

price and monetary policy response to output weakens the overall reaction to inflation

and equilibrium indeterminacy likely arises.

If a central bank does not care about output, namely,τy = 0, the fiscal policy response

to the share price is not a source of equilibrium indeterminacy. Figure 2 illustrates the

case whereτy = 0 and other parameters are the same as those of Figure 1.

[Inset Figure 2]

This is because the government spending that targets asset price generates no effect on

the overall reaction of the nominal interest rate to inflation in the case where there is no

term of output in the Taylor rule.

Figure 3 shows other evidence supporting our intuition.

[Inset Figure 3]

It is the determinacy region ifη = 4.5 on the (τπ, τy) plane. Parameters are the same as

those of Figure 1. It is found that increasingτy enlarges the equilibrium indeterminacy

region.

3.2 Government spending that targets output

In the baseline model, we consider a government spending policy that targets asset price.

Here, we consider an alternative target of the fiscal authority: output.

We replace the fiscal policy rule (28) by the following rule:

gt = −ηyt, (36)

Under this policy, the government spending increases if the output decreases.
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In this case, the equilibrium system is summarized to the following bivariate one:
1 −ξτy 0

β 0 0

1 −(1− β)B− ξτy β



πt+1

zt+1

qt+1

 =

τπ 0 0

1 −λ 0

τπ 0 1



πt

zt

qt

 ,
where

ξ ≡ ϕc

σ[1 + η(1− ϕc)] + γϕc
> 0,

B =
z{σ[1 + η(1− ϕc)] + γϕc} − ϕc(1− z)

(1− z){σ[1+ η(1− ϕc)] + γϕc}
.

Inflationπt and the real marginal costzt are determined only by the first two equations: 1 −ξτy
β 0


 πt+1

zt+1

 =
 τπ 0

1 −λ


 πt

zt

 ,
The characteristic equation of this system is

Γ2(x) = x2 − T2x+ D2,

where

D2 ≡ −
τyξβ

τπλ
,

T2 ≡
λ − τyξ
τπλ

.

A necessary and sufficient condition for equilibrium determinacy is characterized by

D2 < 1 andD2 > |T2| − 1. It is obvious that the first equation is satisfied forτπ > 0 and

τy ≥ 0. The second equation is reduced to the following condition:

(τπ − 1)λ+ τyξ(1− β) > 0. (37)

Sinceξ is decreasing inη, an increase inη makes it difficult to hold this condition.

However, it is found that ifτπ > 1, equilibrium indeterminacy never arises for allη > 0

andτy ≥ 0. Therefore, if output is the target of fiscal policy, there is no indeterminacy

problem.
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4 Robustness

4.1 Sticky price–wage economy

To this point, we assumed that wages are flexible. In this subsection,à la Erceg, Hen-

derson, and Levin (2000), we introduce nominal wage rigidity to the model presented

in the previous section. This is because the labor supply curve is different if wages are

sticky. In this economy, both prices and wages are sticky.

The labor supply behavior is given by

ϕCσt Lγt = ZhtWt, (38)

whereZht is the monopoly distortion, which measures the difference between the house-

hold’s marginal rate of substitution and the real wage. Erceg, Henderson, and Levin

(2000) demonstrate that the nominal wage adjustment is given by

πw
t+1 = βπ

w
t + λ

wzht, (39)

wherezht denotes the log-deviation ofZht from a steady state andπw
t denotes the nominal

wage inflation:

πw
t = (wt − wt−1) + πt, (40)

wherewt denotes the log-deviation of real wage from a steady state.

To investigate determinacy regions of equilibrium, we employ numerical analyses.

The nominal wage-stickiness parameterλw is 0.035, the value also employed by Carl-

strom and Fuerst (2007). Other values are the same as in the previous section. Figure 4

presents the determinacy and indeterminacy regions on the (η, τπ) plane.

[Inset Figure 4]

As in the previous section, in the model with sticky prices and wages, fiscal policy

response to the share price is a source of equilibrium indeterminacy.
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4.2 Rule-of-thumb households and debt dynamics

The key mechanism of indeterminacy in our model is that an increase in government

spending generates a decrease in consumption. However, many empirical studies on

structural VARs including that by Blanchard and Perotti (2002) find that a positive gov-

ernment spending shock increases private consumption.

In this subsection, we introduce rule-of-thumb households and debt dynamics to the

model in the previous subsectionà la Gaĺı, Loéz-Salido, and Valléz (2007) who propose

a model where a government spending shock increases consumption.

In their model, there are rule-of-thumb households, an addition to standard Ricardian

households. Rule-of-thumb households are assumed to behave in a “hand-to-mouth”

fashion, consuming their entire current income. Then, the budget constraint is

CR
t =WtL

R
t − Tt, (41)

whereCR
t , LR

t , andTt denote the consumption level, labor supply, and lump-sum tax of

rule-of-thumb households, respectively. Following the discussion in Galı́, Loéz-Salido,

and Valĺez (2007), we assume that the labor supply of rule-of-thumb households is the

same as that of Ricardian households.

The aggregate consumption levelCa
t is defined as

Ca
t = θCt + (1− θ)CR

t , (42)

whereθ is the fraction of rule-of-thumb households andCt is the consumption of stan-

dard Ricardian households.

The government budget constraint is

PtTt + R−1
t Bt+1 = Bt + PtGt. (43)

The log-linearized condition of rule-of-thumb households is

cR
t =

(
WLR

Ca

)
wt + ℓ

R
t −

( Y
Ca

)
tt, (44)
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andthe linearized tax rule is

tt = ϕggt + ϕbbt, (45)

wherett andbt denote the log-deviations from a steady state of the lump-sum tax and

the government debt, respectively.

Figure 5 shows the determinacy and indeterminacy region on the (η, τπ) plane. Fol-

lowing Gaĺı, Lopéz-Salido, and Valléz (2007), we setθ = 0.5,ϕb = 0.33, andϕg = 0.1.

Other parameters, including a sticky-wage parameter, are the same as those of the pre-

vious subsection.

[Inset Figure 5]

In this economy, the aggregate consumption increases as a response to a government

spending shock. Thus, it seems that the intuition regarding the baseline economy no

longer holds. However, the government spending shock decreases the consumption of

standard Ricardian households who decide the labor supply. Hence, the labor supply

curve shifts downward and the increase in output and decrease in inflation causes pres-

sure, as in the baseline economy.

5 Concluding remarks

Traditional economic theory treats government spending as an exogenous variable. How-

ever, as recently ascertained by Fukuda and Yamada (2011), government spending is

endogenously determined in an economy.

In the present theoretical study, we investigated the aggregate implication of fiscal

policy that targets asset price. Our baseline economy is a standard, constant returns to

scale, New Keynesian model. The monetary authority follows a Taylor rule, and the

government spending is a decreasing function of the share price. The share price reflects

16



monopolisticfirms’ profits. We found that if the elasticity of government spending to

the share price is sufficiently high, equilibrium indeterminacy arises.

Our result occurs because fiscal policy response to asset prices changes the rela-

tionship between inflation and output. In a standard sticky-price model, a permanent

increase in inflation implies an increase in output. However, if the government spending

is affected by asset prices, inflation and output move in opposite directions since an in-

crease in the government spending has positive effects on output but negative effects on

inflation.

Fukuda and Yamada (2011) point out that in Japan, the government spending that

targets asset price is a cause of increase in its fiscal deficit. Thus, our result highlights

another undesirable feature of such government spending.
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Figure1: Determinacy region (1): Baseline
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Notes: In the region with red diamonds, equilibrium is determinate and in

others, indeterminate. The vertical axis shows the central bank’s stance to

inflation τπ. The horizontal axis shows the fiscal authority’s stance to the

share priceη.
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Figure2: Determinacy region (2): Baseline withτy = 0
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Notes: In the region with red diamonds, equilibrium is determinate and in

others, indeterminate. The vertical axis shows the central bank’s stance to

inflation τπ. The horizontal axis shows the fiscal authority’s stance to the

share priceη.
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Figure3: Determinacy region (3): Baseline withη = 4.5
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Notes: In the region with red diamonds, equilibrium is determinate and in

others, indeterminate. The vertical axis shows the central bank’s stance to

inflationτπ. The horizontal axis shows the central bank’s stance to outputτy.
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Figure4: Determinacy region (4): Sticky price–wage economy
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Notes: In the region with red diamonds, equilibrium is determinate and in

others, indeterminate. The vertical axis shows the central bank’s stance to

inflation τπ. The horizontal axis shows the fiscal authority’s stance to the

share priceη.
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Figure5: Determinacy region (5): With rule-of-thumb households and debt dynamics
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Notes: In the region with red diamonds, equilibrium is determinate and in

others, indeterminate. The vertical axis shows the central bank’s stance to

inflation τπ. The horizontal axis shows the fiscal authority’s stance to the

share priceη.
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