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We study the importance of planning horizons for fiscal multipliers in
a New-Keynesian model with bounded rationality. We show that, when
agents have shorter planning horizons, government spending multipliers are
smaller, whereas labor tax cut multipliers are larger. Furthermore, Ricardian
equivalence breaks down, and transfer shocks feature a negative multiplier.
Results are driven by the cognitive limitations of finite planning horizons
that lead agent’s expectations to deviate from the fully rational benchmark.
We find larger investment responses, which are more in line with empirical
findings than those of models with longer planning horizons, rule-of-thumb
households, or a Blanchard–Yaari structure.
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The effects of fiscal policy on the economy have at-
tracted much attention in the empirical literature to date. There are a number of con-
tributions that have focused on the distinct effects of government spending and/or tax
revenues on economic activity, inflation, private consumption, or investment (e.g.,
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Alesina and Perotti 1995, Blanchard and Perotti 2002, Mountford and Uhlig 2009,
Alesina, Favero, and Giavazzi 2019, among others). At the same time, the theoretical
literature has rested on models featuring various frictions in order to analyze the ef-
fects of fiscal policy or to explain key empirical findings. The vast majority, though,
has embarked on models where agents have rational expectations and/or plan over an
infinite number of periods into the future.
We contribute to the existing literature on the analysis of fiscal multipliers by con-

structing a New-Keynesian (NK) model that features finite planning horizons in the
spirit of Woodford (2019). This, first of all, breaks Ricardian equivalence and leads
to transfer multipliers that are different from zero. Second, we show that shorter
planning horizons imply smaller government spending multipliers and larger tax cut
multipliers. Hence, the difference between these two multipliers becomes more pro-
nounced compared to the case of infinite planning horizons. This result arises because
the response of investment to both fiscal shocks is amplified. These larger investment
responses better match those found in empirical works such as Romer and Romer
(2010), Ramey (2011), Alesina et al. (2002), Mertens and Ravn (2012), and Mount-
ford and Uhlig (2009). Furthermore, in line with further empirical evidence, we ob-
tain an eventual reversal of the output response to a government spending shock for
shorter planning horizons (see Perotti 2005,Mountford and Uhlig 2009, Ramey 2011,
,2016, Ben Zeev and Pappa 2017, among others).
In our model, agents’ finite planning horizons, first of all, imply that they do not

take into account the entire path of their wealth but, instead, only the path within
their planning horizon. Therefore, their debt and capital holdings can be perceived as
net wealth, which significantly affects their consumption decisions. This typical non-
Ricardian mechanism similarly arises in a model with a Blanchard–Yaari structure,
in the spirit of Blanchard (1985) and Yaari (1965). In the Blanchard–Yaari structure,
households are forward-looking but discount the future more heavily than infinitely
lived households. As such, they tend to attach a very lowweight to fluctuations in their
wealth in the far future. However, the above, by itself, is not the main mechanism that
drives our results.
In our model, instead, results are triggered by the bounded rationality in expecta-

tion formation that is a consequence of the cognitive limitations of a finite planning
horizon. This, primarily, leads households to overestimate the extent to which the
above non-Ricardian mechanism will lead them to increase consumption toward the
end of their planning horizon. This is because they do not anticipate the effect that
expected real interest rates after the end of their current planning horizon will have on
their future consumption decisions. Relatedly, the cognitive limitations of their finite
planning horizon also prevent agents from correctly anticipating the effect that future
real interest rate changes triggered directly by persistent government spending or la-
bor tax shocks will have on consumption toward the end of their planning horizon.
As a consequence, after such shocks, agents also have different expectations about
future consumption, marginal costs, inflation, and real interest rates than a fully ratio-
nal agent would have, even for the periods within their planning horizon. In fact, the
above mechanisms cause our agents to expect an amplified path of the real interest

 15384616, 2025, 2-3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jm

cb.13100, W
iley O

nline L
ibrary on [14/01/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



JOEP LUSTENHOUWER AND KOSTAS MAVROMATIS : 551

rate within their planning horizon compared to the rational expectations benchmark.
This explains the above-mentioned larger investment responses and hence different
output multipliers.
The above mechanism of bounded rationality is not present in a model with a

Blanchard–Yaari structure where, even though the decision problem of agents can be
seen as myopic, their expectations about future paths of all variables are, in fact, fully
rational. Similarly, the above mechanism is quite different from the non-Ricardian
mechanism in a model where there is a fraction of rule-of-thumb households, in the
spirit of Galí, López-Salido, and Vallés (2007). Rule-of-thumb households solve a
static problem, consuming out of their period wage income while being excluded
from financial markets. As a result, they do not form any expectations about the fu-
ture and are not sensitive directly to current or future (real) interest rate movements.
At the same time, the other fraction of agents in such a model are fully rational and
have rational expectations. Hence, there is no channel that goes through boundedly
rational expectations in such a model.
In order to study how these differences in mechanisms between our model and the

two alternative non-Ricardian models feed into differences in multipliers, we com-
pare the impulse response functions of the three different modeling settings. This also
allows us to assess how well our model can match different empirical findings com-
pared to the alternative models. Following shocks in lump-sum transfers, our model
implies substantially weaker responses of private consumption, output, and inflation
compared to the model with rule-of-thumb households, where transfers increase con-
sumption and output considerably. Moreover, compared to the Blanchard–Yaari case,
our model also predicts lower consumption and lower (more negative) output multi-
pliers.
We also look at government spending and labor income tax shocks. We find here

that neither of the alternative models generates the amplified investment responses
that are obtained in our finite horizonmodel.Moreover, neither of the alternativemod-
els features the eventual reversal in the output response after a government spending
shock. With respect to these features, our model is thus more in line with empiri-
cal findings discussed above.1 Finally, only the finite planning horizon model makes
the difference between government spending and labor tax cut multipliers more pro-
nounced as the planning horizon shortens. The two alternative non-Ricardian models
that we consider, instead, either increase or decrease both multipliers simultaneously,
leaving their difference largely unaffected.
The paper is organized as follows. In Section 1, we present the NK model with

finite planning horizons. Section 2 presents the relation between the planning horizon

1. For example, after a persistent drop in labor taxes that leads to an increase in output after 10 quarters
of 0.9%, investment after 10 quarters in our model increases over four times more to 4.3%. This amplified
investment response to an exogenous tax shock is in line with, for example, Romer and Romer (2010) who
use a narrative approach and find that investment falls over four times more than GDP after 10 quarters
(−3%vs. less than−12%) following an exogenous tax increase. In a similar vein,Mertens and Ravn (2012)
find that an unanticipated tax shock that induces a response of output after 10 quarters of 2% implies an
investment response that is more than four times larger (over 8%).
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552 : MONEY, CREDIT AND BANKING

and fiscal multipliers as well as the comparison with the model with rule-of-thumb
households and the Blanchard–Yaari model. Section 3 concludes.

1. THE MODEL

In this section, we present an NK model with finite planning horizons. Our ap-
proach is very similar to Woodford (2019). Woodford argues for the plausibility of
designing the household maximization problem in a way that does not require house-
holds to plan over the infinite future and commit to their consumption and saving
plans. Instead, in his and our approach, households decide over a finite number of
periods. Specifically, households decide upon their consumption path from period t
up to a finite period t + T . When period t + 1 arrives, households decide upon their
consumption path from period t + 1 up to a finite period t + T + 1 and so on. In
other words, the households in period t + 1 do not stick to the path that was decided
in period t. Consequently, Woodford’s and our approach account for the time incon-
sistency in consumption plans as well, in addition to the short-sightedness of the
households.
Our approach differs though from Woodford’s in what agents believe about the

future beliefs of all agents in the economy. In order to keep the whole plan-
ning problem within the k period horizon, Woodford assumes that, in period t,
agents believe that all agents in period t + 1 will only have a planning horizon
of T − 1 periods, that in period t + 2 all agents will only have a planning hori-
zon of T − 2 periods, etc. We, on the other hand, assume that all agents know
that all agents in future periods will have the same planning horizon of T peri-
ods. However, given their finite planning horizon, agents are not able to sophisti-
catedly think about what happens from period t + T + 1 onward. Therefore, when
forming expectations, they assume the model will be in steady state in these peri-
ods. Hence, we assume that expectations are formed in a manner that is consistent
with the cognitive limitations of the planning horizon. Furthermore, we consider a
model with government debt and distortionary taxes and look at fiscal multipliers
whereas Woodford (2019) focuses on the implications for the conduct of monetary
policy.
Apart from a setting with rule-of-thumb households or a Blanchard–Yaari struc-

ture, which we analyze in detail in the next section, it should be mentioned that an
alternative route to deviations from fully rational optimization is taken by Gabaix
(2020). He analyses a scenario where agents do not fully understand the world—
especially events that are far into the future. In that model, it is assumed that as agents
simulate the future, they tend to simplify their simulations by narrowing them down
to a simple benchmark, namely, the steady state of the economy. In that framework,
agents solve infinite horizon problems but receive noisy signals about the state of the
economy. Consequently, an innovation happening far into the future is shrunk by a
factor less than unity relative to the rational response. In this way, agents are myopic

 15384616, 2025, 2-3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jm

cb.13100, W
iley O

nline L
ibrary on [14/01/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



JOEP LUSTENHOUWER AND KOSTAS MAVROMATIS : 553

with respect to deviations around the steady state, especially when they are far in the
future. As far as we are aware, the implications of this alternative type of cognitive
limitations for fiscal multipliers have yet to be studied.

1.1 Households

We assume that the economy is made up of a large number of infinitely lived iden-
tical households that plan over a finite number of periods into the future. Households
want to maximize their discounted utility of consumption and leisure over their fixed
planning horizon (T periods), and they also value the state they expect to end up in
at the end of these T periods (their state in period T + 1). They are however not able
to rationally induce (by solving the model forward until infinity), how exactly they
should value their state in period T + 1. Instead, households use a boundedly rational
value function to evaluate the value of their state. Household i chooses consumption,
Cis, investment, Iis, capital, K

i
s+1, government bond holdings, Bis+1, and capital utiliza-

tion, Zis, to maximize the following objective function:2

Ẽit

t+T∑
s=t

βs−tu(Cis,Hs) + βT+1V i,t

(
Bit+T+1

Pt+T
,Ki

t+T+1

)
(1)

subject to the budget constraint (in real terms):

Cis + Iis + Bis+1

RsPs
≤ (

1 − τWs
)
wsHs + Bis

Ps
+ RksZ

i
sK

i
s

Ps
− a

(
Zis
)
Ki
s + �s − Ts

Ps
,

s = t, t + 1, . . . t + T. (2)

The one-period riskless bonds issued by the government yield an interest rate of Rs.
ws is the real wage (ws = Ws

Ps
) and τWs is a distortionary labor income tax rate. Ht

denotes hours worked, while RKs is the return on capital ownership.3 α(Zs) captures
costs related to capital utilization and is a strictly convex function, so that α′() > 0
and α′′() > 0.�s denotes real profits from firm ownership while Ts denotes lump-sum
taxes. The value function V i,t (.) of the household at the end of her horizon T takes
the following form:

V i(B,K) = (1 − β )−1u

(
(1 − β )

(
1

β
K + B

�̄

)
+ X̄

)
, (3)

2. Our utility function takes the functional form u(Ci
s,Hs ) = (Cis )

1−σ

1−σ
− (Hi

s )
1+η

1+η
, so that households have

CRRA preferences where σ is the inverse of the elasticity of intertemporal substitution and η is the inverse
of the Frisch elasticity of labor supply.

3. As will be discussed in the next section, wages are set by labor unions. As it is assumed that the
continuum of different labor types and corresponding labor unions is distributed equally across households,
the individual quantity of hours worked is common across households. We therefore denote Ht without an
i superscript.
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554 : MONEY, CREDIT AND BANKING

where X̄ consists of steady-state labor income, profits, and taxes/transfers. In online
Appendix B, we derive and discuss the value function in detail. The value function
is the solution of a simplified dynamic programming problem, where there are no
shocks and where it is assumed that the variables outside the direct control of the
household are at their steady-state levels. The capital accumulation equation is

Ki
s+1 = (1 − δ)Ki

s +
[
1 − S

(
Iis
Iis−1

)]
Iis, s = t, t + 1, . . . t + T. (4)

The function S(.) in the capital accumulation equation (4) is the adjustment cost func-
tion, with S(θ ) = 0, S′(θ ) = 0, S′′(.) > 0. The amount of effective capital that house-
holds can rent to the firm is K̃i

t = ZisK
i
s. The income from renting capital services to

firms is RksZ
i
sK

i
s, while the cost of capital utilization is Psa(Zis)K̄

i
s. In line with Chris-

tiano, Eichenbaum, and Evans (2005), we set

S

(
Iis
Iis−1

)
= κ

2

(
Iis
Iis−1

− 1

)2

, (5)

and

a
(
Zis
) = γ1

(
Zis − 1

)+ γ2

2

(
Zis − 1

)2
. (6)

The composite consumption good, Cis, is a Dixit–Stiglitz aggregate of the house-
hold’s expenditure Cis( j) on each of the continuum of differentiated varieties j,
Cis = [

∫ 1
0 (C

i
s( j))

θ−1
θ dj]

θ
θ−1 , where θ > 1 is the intertemporal elasticity of substitution

across varieties. Households are identical in ourmodel whichmeans that they have the
same utility function and face the same constraints. As first-order conditions (FOCs),
we first of all, get:

Cit : 
 i
s = uC(C

i
s,Hs), s = t, t + 1, . . . t + T, (7)

Bit+1 : 
 i
s = βEis

[

 i
s+1Rs

�s+1

]
, s = t, t + 1, . . . t + T − 1, (8)

Ki
t+1 : γ i

s = βEis

[

 i
s+1

(
RKs+1

Ps+1
Zis+1 − α(Zis+1)

)
+ (1 − δ)γ i

s+1

]
,

s = t, t + 1, ..t + T − 1, (9)

Iis : 
 i
s = γ i

s

[
1 − S

(
Iis
Iis−1

)
− S′

(
Iis
Iis−1

)
Iis
Iis−1

]
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JOEP LUSTENHOUWER AND KOSTAS MAVROMATIS : 555

+ βEs

⎡
⎣γ i

s+1S
′
(
Iis+1

Iis

)(
Iis+1

Iis

)2
⎤
⎦, s = t, t + 1, . . . t + T − 1,

(10)

Zis :
RKs
Ps

= α′(Zis), s = t, t + 1, . . . t + T, (11)

where 
 i
t and γ i

t are the lagrange multipliers associated with the budget constraint
and capital accumulation, respectively. �s = Ps/Ps−1 is gross inflation in any period
s. The optimal decision for capital utilization, Zit , concerns the entire planning horizon
of households. The optimal decisions for bond holdings, Bit , capital, K

i
t , and invest-

ment, Iit , derived above, instead, concern the optimal path up to period T − 1. That is,
up to one period before the end of the planning horizon. These are the three state vari-
ables determining the end-of-horizon continuation value of households’ utility. For
Bit+T , K

i
t+T , and I

i
t+T , different FOCs follow from the above optimization problem.

These conditions determine the optimal trade-off between consumption, saving, and
investing at the very end of the planning horizon. These conditions capture the fact
that households care about how much wealth they will have after the end of the plan-
ning horizon and need thus to determine the optimal trade-off. The three conditions
read as follows:

Bit+T+1 :

 i
t+T

Rt+T
= β

�̄
Eit

[
u′
(
(1 − β )

(
1

β
Ki
t+T+1 + Bit+T+1

Pt+T �̄

)
+ X̄

)]
, (12)

Ki
t+T+1 : γ i

t+T = Eit u
′
(
(1 − β )

(
1

β
Ki
t+T+1 + Bit+T+1

Pt+T �̄

)
+ X̄

)
, (13)

Iit+T : 
 i
t+T = Eitγ

i
t+T

[
1 − S

(
Iit+T
Iit+T−1

)
− S′

(
Iit+T
Iit+T−1

)
Iit+T
Iit+T−1

]
. (14)

Defining Tobin’sQi
t = γ i

t


 i
t
and using the FOC with respect to investment (10), we can

write:

1 = Qi
s

(
1 − S

(
Iis
Iis−1

)
− S′

(
Iis
Iis−1

)
Iis
Iis−1

)

+ β

 i
s+1


 i
s

⎡
⎣Qi

s+1S
′
(
Iis+1

Iis

)(
Iis+1

Iis

)2
⎤
⎦, s = t, t + 1, . . . t + T − 1.

(15)
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556 : MONEY, CREDIT AND BANKING

Using the FOC with respect to capital, Ki
s, we end up to the following expression for

the law of motion of Tobin’s Qi
s:

Qi
s = β


 i
s+1


 i
s

[
rks+1Z

i
s+1 − a

(
Zis+1

)+ Qi
s+1(1 − δ)

]
,

s = t, t + 1, . . . t + T − 1 (16)

with rks+1 = Rks+1

Ps+1
. Tobin’s Q in the terminal period T is specified as Qi

t+T = γ i
t+T


 i
t+T

.

Finally, using equation (6) for α(Z), the FOC (11) with respect to capital utilization,
Zs, reads as follows:

Rks
Ps

= a′(Zs) = γ1 + γ2
(
Zis − 1

)
. (17)

1.2 Wage Setting

In the monopolistic competitive labor market, labor unions act as wage setters. We
assume a continuum of labor types j which are distributed uniformly across house-
holds. Each labor union sets the wage of a given labor type j. This means that there
is a continuum of labor unions which coincides with the labor types. Households al-
ways offer the demanded quantity of labor of type j at the current wageW j

t+s of the
labor union of type j (as in Galí, López-Salido, and Vallés 2007). We assume that
labor unions set wages in a flexible manner at date t. Unions set the nominal wage
by maximizing the expected discounted sum of the utility of the households subject
to the households’ budget constraint and the demand for labor of type j,

h jt =
(
W j
t

Wt

)−θw

Ht, (18)

where θw is the intratemporal elasticity of substitution between labor types and Wt

is the nominal wage aggregated over all labor types. Ht is the aggregate demand for
labor given by

Hs =
[∫ 1

0

(
h js
) θw−1

θw dj

] θw
θw−1

. (19)

Since the union sets the wage at every date, the maximization problem of the union
becomes static. At a generic time t, the union maximizes the utility of the household
subject to (18) and (2). The FOC reads as:

W j
t

(
1 − τw

t

) = θw

θw − 1

(
h jt
)η

(
Cj
t

)−σ
. (20)
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JOEP LUSTENHOUWER AND KOSTAS MAVROMATIS : 557

The labor union thus sets the wage with a markup above the marginal rate of substi-
tution between consumption and labor.

1.3 Firms

There is a continuum of monopolistically competitive firms producing the final
differentiated goods. Each firm produces its good using all differentiated labor types.
Each firm then combines its share of the aggregate labor input, Ht , with the capital,
K̃t that it rents from households, using a Cobb–Douglas technology:

Yt ( j) = AK̃t ( j)
ζHt ( j)

1−ζ , (21)

where A is aggregate productivity, which is assumed to be constant and K̃t ( j) is ef-
fective capital. Cost minimization implies that the real marginal cost is equal to:

mct = ζ−ζ (1 − ζ )−(1−ζ )w
1−ζ
t rk ζ

t . (22)

Firms are run by households, and hence we assume they also have finite planning
horizons. That is, they will form expectations about their marginal costs and the de-
mand for their product for T periods ahead only. In online Appendix D, we check
robustness to this assumption by considering the case where firms have an infinite
planning horizon. We assume that, in each period, a fraction (1 − ω) of firms can
change their price. The problem of firm j that can reset its price is then to maximize
the discounted value of its nominal profits for the next T periods:

Ẽ j
t

⎛
⎜⎝ T∑

s=0

ωs�
j
t,t+s[pt ( j)Yt+s( j) − Pt+smct+sYt+s( j)] + ωT+1βT+1 Pt(

Cj
t

)−σ
Ṽ (

pt ( j)

Pt+T
)

⎞
⎟⎠, (23)

where �
j
t,t+s is the stochastic discount factor of the household that runs firm j. More-

over, as in Woodford (2018), Ṽ () describes the continuation value of real profits in
utility terms as a function of the relative price. As in the case of the household, this
value function is obtained from the assumption that all variables other than the price
of the firm (such as output, wages, and the aggregate price level) are in steady state.
Assuming zero steady-state inflation, this value function therefore satisfies

Ṽ (r) = max
c

{(C̄)−σ (
r1−θȲ − r−θȲ m̄c

)+ ωβṼ (r) + (1 − ω)βṼ opt}, (24)

where Ṽ opt is next period’s value for a firm that can reoptimize next period. Since Ṽ opt

does not influence the current decision problem of the firm (since it is independent of
the current relative price r), we can ignore it and let the functional form of Ṽ (r) be

Ṽ (r) = 1

1 − ωβ

(
C̄
)−σ (

r1−θȲ − r−θȲ m̄c
)
. (25)
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558 : MONEY, CREDIT AND BANKING

Using the demand for good j, and multiplying by (Cj
t )

−σ

Pt
, the firm’s profit maximiza-

tion problem writes as follows:

max Ẽ j
t

(
T∑
s=0

ωsβs
(
Cj
t+s
)−σ

[(
pt ( j)

Pt+s

)1−θ

Yt+s − mct+s

(
pt ( j)

Pt+s

)−θ

Yt+s

]
(26)

(ωβ )T+1

1 − ωβ

(
C̄
)−σ

[(
pt ( j)

Pt+T

)1−θ

Ȳ − m̄c

(
pt ( j)

Pt+T

)−θ

Ȳ

])
.

The FOC for pt ( j) thus is

p∗
t ( j)

Pt

[
Ẽ j
t

T∑
s=0

ωsβs
(
Cj
t+s
)−σ

(
Pt+s
Pt

)θ−1

Yt+s + (ωβ )T+1

1 − ωβ
Ȳ (C̄)−σ

(
Pt+T
Pt

)θ−1
]

(27)

= θ

θ − 1

[
Ẽ j
t

T∑
s=0

ωsβs
(
Cj
t+s
)−σ

(
Pt+s
Pt

)θ

Yt+smct+s + (ωβ )T+1

1 − ωβ
Ȳ (C̄)−σ m̄c

(
Pt+T
Pt

)θ
]
.

Finally, the aggregate price level evolves as

Pt = [ωP1−θ
t−1 + (1 − ω)

∫ 1

0
p∗
t ( j)

1−θdj]
1

1−θ . (28)

1.4 Completing the Model

In this section, we close the model by characterizing the budget constraint of the
government, the interest rate rule of the central bank, and the market clearing condi-
tion. The government issues bonds and levies lump-sum taxes, Tt , and labor income
taxes, τWt , to finance its (wasteful) spending, Gt . Its budget constraint is given by:

Bt+1

Rt
= PtGt − τWt WtHt − Tt + Bt, (29)

with Ht = ∫
Hi
t di and Bt = ∫

Bitdi aggregate labor and aggregate bond holdings, re-
spectively. Dividing by ȲPt gives

bt+1

Rt
= gt − τWt wt

Ht
Ȳ

− τt + bt
�t

, (30)

where bt = Bt
Pt−1Ȳ

and gt = Gt

Ȳ
are the ratios of debt to steady-state GDP and govern-

ment expenditure to steady-state GDP, respectively. Lump-sum taxes as a fraction of
steady-state nominal output at current prices, τt ≡ Tt

PtȲ
, are adjusted to stabilize pub-

lic debt. In addition, there may be transfers, Transt , which are equivalent to negative
lump-sum taxes. The evolution of lump-sum taxes hence is given by:

τt = φBy
(
bt − b̄

)− τ rt , (31)
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JOEP LUSTENHOUWER AND KOSTAS MAVROMATIS : 559

where τ rt ≡ Transt
PtȲ

. gt , τw
t , and τ rt are exogenously set by the government. In particular,

these are the three fiscal instruments of which we studymultipliers in the next section.
All three variables will be assumed to follow AR(1) processes.
The central bank sets the policy rate following a Taylor rule targeting inflation and

output:

Rt =
( πt

π∗
)φπ

(
Yt
Ȳ

)φY

, (32)

where π∗ denotes the inflation target which we assume to coincide with steady-state
inflation. Ȳt is steady-state output.4

Finally, market clearing is given by:

Yt = Ct + It + Ȳ gt + α(Zt )Kt . (33)

In online Appendix C, we present the full model in log-linearized form.

1.5 Expectations

We assume that agents form expectations in a forward-looking manner that is as
close to rational expectations as the cognitive limitations of their planning horizon
allow. Forming fully rational expectations would, however, require agents to antici-
pate what the future paths of all variables will be until infinity. This is not consistent
with the assumption of finite planning horizons.
We, therefore, assume that agents rationally use the model equations within their

horizon to attempt to form model-consistent expectations. However, consistent with
the assumption of finite planning horizons, agents are not able to form expectations
for variables outside their horizon in a sophisticated manner. A consequence of this
approach of expectation formation is that agents know the structural form of the mini-
mum state variable solution of themodel but are not always fully correct in computing
the coefficients of this solution, as we describe below.
Agents start with forming expectations about the final period of their horizon. To do

this, they take the model equations of period t + T . However, the IS curve, Phillips
curve, and investment equation contain finite sums up to T periods ahead (see the
equations in online Appendix C.5). Therefore, when these equations are forwarded T
periods, finite sums with expectations about period t + T + 1 up to period t + T + T
appear. That is, in the model equations that agents are considering, expectations of
variables outside their planning horizon show up. Since agents are not able to solve,
in a sophisticated manner, what will happen after their planning horizon, they cannot
come up with a rational value for these expectations. Instead, they assume that in the
periods after their horizon, the model will have converged to its steady state.

4. We derive the steady state of the model in online Appendix A.
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560 : MONEY, CREDIT AND BANKING

With this assumption, agents are able to solve for period t + T variables in terms
of the state variable in period t + T . They then move to the model equations of period
t + T − 1. Here, they plug in their solutions of period t + T variables as expectations
about period t + T and again assume steady-state levels for expectations of variables
outside their horizon. They can then solve for period t + T − 1 variables in terms of
state variable of period t + T − 1. This process goes on until they have solved for all
expectations within their horizon in terms of the observed state variables of period
t. Expectations of variables for the periods within the horizon can then be obtained
from these policy functions by plugging in the values of the current state variables.
To what extent expectations formed in this manner deviate from fully rational ex-

pectations depends on the persistence of the model, the shocks hitting the economy,
and, mainly, on agents’ planning horizon. First of all, if the planning horizon is large
enough relative to the persistence in the economy, the assumption that the model will
have returned to steady state after the horizon is rational. In that case, the above al-
gorithm converges to the fully rational expectation solution.
If, on the other hand, the model is so persistent relative to the planning horizon

that shocks hitting the economy will have effects that last longer than the planning
horizon, then the expectations of agents with finite planning horizons will be biased.
This is because, when forming expectations about variables in periods toward the end
of their horizon, agents ignore the effect that expectations about periods after the end
of their horizon will have on the realizations of these variables.
The impact of this bias on the dynamics of the economy crucially depends

on the planning horizon. When agents have longer planning horizons, their de-
cisions will only marginally be affected by biases in their expectations, even if
the economy is very persistent. This is because the cognitive limitations of their
planning horizon will bias only expectations about periods that are close to the
end of their horizon. Their expectations about all other periods will be close to
rational.
In case of shorter planning horizons, this is different. Here, a considerable bias in

the expectations about all periods within their horizon can arise when the economy
is very persistent. This can potentially cause agents to make considerably different
decisions about, for example, investment than fully rational agents.

1.6 Calibration

In this section, we discuss the calibration of the deep parameters of the model.
We choose values of the parameters close to the existing literature. One period cor-
responds to a quarter. Regarding the finite planning horizons, we focus on analyzing
the effects of changing this parameter and do not consider a benchmark horizon. The
two cases that we will present in impulse response functions are: a horizon of T = 20,
which is representative of shorter horizons, and a horizon of T = 100, which is repre-
sentative of longer (and infinite) planning horizons. The rest of the model parameters
are specified in Table 1.
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JOEP LUSTENHOUWER AND KOSTAS MAVROMATIS : 561

TABLE 1

Parameter Values

Parameter Description Value

β Subjective disc. factor 0.99
σ Inv. intertemp. substitution 2
η Inv. Frisch elasticity 1.5
θ Elasticity of substitution across good varieties 2
θw Elasticity of substitution among labor varieties 2
ω Calvo - price 0.8
ζ Share of capital 0.2
γ1 Capital utilization 0.035
γ2 Capital utilization 0.05
δ Capital depreciation 0.025
κ Capital adjustment cost 17
φπ Taylor rule - inflation 1.5
φY Taylor rule - output 0.2
φBy Tax rule - debt 0.06
ρg AR(1) coef. gov’t spending 0.97
ρτ AR(1) coef. labor income tax 0.97
τ̄ Steady-state labor tax rate 0.4
ḡ Steady-state gov’t spending 0.2
b̄ Steady-state gov’t debt 0.7

2. FISCAL MULTIPLIERS UNDER FINITE PLANNING HORIZONS

In this section, we study the role of planning horizons for fiscal multipliers. We
first present, in Section 2.1, fiscal multipliers for government expenditures, labor tax
cuts, and transfers for different planning horizons. Next, we provide intuition into the
effect that the planning horizon has on these multipliers in Section 2.2 by studying
the expectations of agents with different planning horizons. Finally, we compare the
mechanisms and impulse response functions of our models with two alternative non-
Ricardian models in Section 2.3.

2.1 Multipliers

Following Mountford and Uhlig (2009) and Bi, Leeper, and Leith (2013), we cal-
culate present-value multipliers as follows:

�
y
t+k =

k∑
j=0

(
j∏

i=0

r−1
t+i

)(
Y st+ j − Ynst+ j

)
/

k∑
j=0

(
j∏

i=0

r−1
t+i

)(
xst+ j − xnst+ j

)
, (34)

where rt is the gross interest rate, and x denotes the fiscal instrument considered:
xt = Gt for the government expenditure multiplier, xt = τw

t w̄H̄ for the labor tax cut
multiplier, and xt = Transt/Pt for the transfer multiplier.5 Y st and xst indicate values

5. We multiply taxes by w̄H̄ to get a change in tax income due to a changed tax rate, rather than
the change in the tax rate itself. This facilitates compatibility with changes in government spending and
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562 : MONEY, CREDIT AND BANKING

Fig 1. Fiscal Multipliers.

Notes: Fiscal multipliers (vertical axis) for government spending, labor tax cuts, and transfers for different planning
horizons (horizontal axis). Dashed blue are impact multipliers. Dotted orange and solid green are cumulative multipliers
after 12 and 20 quarters, respectively.

taken when there is a fiscal shock, and Ynst and xnst indicate values that would have
occurred in the absence of a fiscal shock.
Figure 1 presents fiscal multipliers that we find under our benchmark calibration for

different planning horizons. Government expenditure multipliers, labor tax cut mul-
tipliers, and transfer multipliers are depicted in, respectively, Panels (a), (b), and (c).
The dashed blue curves present impact multipliers, the dotted orange curves depict
cumulative multipliers after 12 quarters, and the solid green curves depict cumulative
multipliers after 20 quarters.
In Panel (a) of Figure 1, it can be seen that, for shorter planning horizons, the

government spending multipliers are smaller than in the case of long (or infinite)
planning horizons. This effect can already be seen for the impact multiplier (dashed
blue) but is amplified further for the cumulative multipliers. Labor tax cut multipliers
(Panel (b)), on the other hand, are larger for relatively short horizons (T = [15, 50])
compared to the case of long (or infinite) planning horizons. Again, this effect is
particularly pronounced for cumulative multipliers. Hence, we find that the difference
between spending multipliers and tax cuts multipliers becomes more pronounced for
shorter planning horizons.

transfers. Using the definitions of (log)-linearized variables, we can calculate the labor tax multipliers as
�
y
t+k = ∑k

j=0(
∏ j

i=0 r
−1
t+i )(Ŷ

s
t+ j − Ŷ ns

t+ j )/
∑k

j=0(
∏ j

i=0 r
−1
t+i )(w̄

H̄
Ȳ
(τ̃w,s
t+ j − τ̃w,ns

t+ j )), the government spendingmulti-

plier as �
y
t+k = ∑k

j=0(
∏ j

i=0 r
−1
t+i )(Ŷ

s
t+ j − Ŷ ns

t+ j )/
∑k

j=0(
∏ j

i=0 r
−1
t+i )(g̃

s
t+ j − g̃nst+ j ), and the transfer multipliers as

�
y
t+k = ∑k

j=0(
∏ j

i=0 r
−1
t+i )(Ŷ

s
t+ j − Ŷ ns

t+ j )/
∑k

j=0(
∏ j

i=0 r
−1
t+i )(τ̃

r,s
t+ j − τ̃ r,nst+ j ). When computing the multipliers, we

use the realized real interest rates under the transition path with the fiscal shock.
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JOEP LUSTENHOUWER AND KOSTAS MAVROMATIS : 563

The driving forces behind these results are the facts that agents with finite plan-
ning horizons (i) are non-Ricardian and (ii) form expectations in a boundedly ra-
tional manner consistent with their planning horizon (as discussed in Section 1.5).
The fact that our agents are non-Ricardian can most clearly be seen when consider-
ing multipliers of a shock to transfers. Under infinite planning horizons, Ricardian
equivalence holds in our model and agents do not react to a transfer shock. How-
ever, with finite planning horizons, Ricardian equivalence breaks down. By consider-
ing a transfer shock, we can hence more clearly identify this non-Ricardian channel.
As can be seen in Panel (c) of Figure 1, the impact and cumulative transfer multi-
pliers differ from zero for shorter planning horizons. In particular, it turns out that
they are negative. That is, a positive transfer shock leads to lower output, both on
impact and cumulatively, when planning horizons are smaller than T = 60. In or-
der to gain intuition into the above results, we next turn to the expectations of our
agents.

2.2 Finite Horizon Expectations

As discussed in Section 1.5, a finite planning horizon not only limits an agent’s
ability to make optimal decisions but also her ability to form rational expectations.
This is because forming fully rational expectations requires taking account of the
future evolution of all variables up to infinity. Agents with a planning horizon of, say,
T = 100 use the model equations of 100 different quarters to form expectations about
all variables in all these periods. Using so many model equations and sophisticatedly
thinking about all these 100 quarters moves their expectations very close to the fully
rational expectations benchmark.6

Agents with a planning horizon of, for example, T = 20, on the other hand, have
the cognitive ability to sophisticatedly think about what will happen for the next 20
quarters only. Therefore, when forming expectations about what happens 20 quarters
from now, they ignore any effects on period-20 variables that arise due to expectations
formed in period 20 about later periods. This is because they lack the cognitive abil-
ity to form accurate expectations about what will happen in these periods and hence
on what expectations formed in period 20 about periods 21–40 should be. Since the
model is highly persistent, all variables will actually deviate from steady state in pe-
riods 21 through 40 significantly. Not being able to take this into account can bias the
expectations of agents with shorter planning horizons.
In order to better understand the effects of finite planning horizons on fiscal mul-

tipliers, we should, therefore, study agent’s expectations in some detail and compare
them across different planning horizons.

6. Thinking also in terms of impulse responses, the effects of any one-time shock happening currently
will almost completely have dissipated after 100 quarters. In this case, the agent will most likely be cor-
rect in her assumption about the state of the economy after the end of her planning horizon. Therefore,
her expectations will turn out to be correct and thereby very close to those of a rational agent under the
same shock.
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564 : MONEY, CREDIT AND BANKING

Fig 2. Expected Paths—Transfer shock.

Notes: Paths of variables that agents expect to occur within their planning horizon in the period that a persistent, positive
transfer shock hits. The solid blue curves depict the case of a planning horizon of T = 20. Dotted green and dash-dotted
black depict the cases of T = 15 and T = 10, respectively. The dashed red curves depict the first 20 periods of the path
that is expected by agents with a long planning horizon (T = 100).

2.2.1 Transfer shock. We start with the case of a transfer shock since the deviations
from Ricardian equivalence and full rationality can most directly be observed here. In
Figure 2, we plot the expected paths of different variables in the period of a positive
shock to transfers. The dashed red lines represent expectations of a Ricardian agent
with a long (or infinite planning) horizon. In particular, we plot the case of T = 100
which turns out to be long enough to make agents Ricardian and to lead to no visible
deviations from the infinite horizon benchmark.
Next, we start by discussing the solid blue graphs that correspond to a planning

horizon of 20 periods. In the top-left panel, it can be seen that the agents expect the
persistent transfer shock to lead to a considerable accumulation of their total assets
(consisting of bond holdings plus capital holdings). Agents anticipate that they will
perceive these assets as net wealth and respond to them in a non-Ricardian fashion,
especially toward the end of their planning horizon. The reason for this non-Ricardian
effect is that agents do not expect their accumulated assets to be offset by future tax
liabilities, as a considerable part of actual future tax liabilities will lie outside of the
current planning horizon. Therefore, as can be seen in the right part of the second
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JOEP LUSTENHOUWER AND KOSTAS MAVROMATIS : 565

panel of Figure 2, agents expect a considerable increase in their consumption at the
end of their planning horizon.
Such a non-Ricardian response can also be observed in, for example, a model with

rule-of-thumb households. Importantly, however, in our model, agents expect these
non-Ricardian effects to be strongest toward the end of their planning horizon; and
it is the anticipation of these future non-Ricardian effects, rather than a response to
current wealth/transfers, that drives much of our results, as we discuss below.
Continuing to focus on what agents expect to happen toward the end of their plan-

ning horizon, it can be seen in the subsequent panels of Figure 2 that they expect
the higher consumption to lead to an increase in marginal costs and inflation. The
anticipated central bank response then leads to an expected higher real interest rate
at the end of their horizon. This, in turn, causes agents to expect lower investment.
However, expected output at the end of the horizon is positive due to the anticipated
consumption increase.
In earlier periods, the expected consumption increase due to non-Ricardian effects

is smaller. This is because agents’ decisions are, here, also expected to depend on
the anticipation of what will happen in later periods within the planning horizon. In
particular, an important role is played by expectations about future real interest rates.
For example, households realize that, a couple of periods before the end of the hori-
zon, they will be facing high real interest rates for all remaining periods (within the
current planning horizon). In the final period of the horizon, this is not the case, be-
cause all future real interest rates lie outside the current planning horizon. Therefore,
households anticipate lower consumption a couple of periods before the end of their
planning horizon than in this final period. Or, more generally, as we move further to-
ward the beginning of the planning horizon, the downward pressure on consumption
of anticipated high future real interest rates starts to weigh more and more relative
to the upward pressure on consumption that comes from the “net wealth” channel
discussed above.
As a consequence, consumption is hardly expected to go up—or even to go down—

in earlier periods. This explains why wages and marginal costs are also lower in the
first half of the planning horizon. Regarding inflation, it can be observed in Figure 2
that it peaks around five periods before the end of the horizon. This is because firms
are anticipated to take account of all future marginal costs that lie within the planning
horizon, only.7

The consequences of the above-described expectation formation for actual
decisions—and hence for the Transfer multipliers—can best be seen by consider-
ing impulse response functions. In Figure 3, we plot the responses to a 1% positive
transfer shock. Here, we plot the case of T = 20 in solid blue and the case of T = 100

7. That is, five periods before the end of the planning horizon, firms are anticipated to face a number
of periods of high future marginal costs. In contrast, all future marginal costs that firms may face at the
end of the planning horizon are not currently considered. Moreover, at the beginning of the planning hori-
zon, marginal costs are negative, putting downward pressure on expected inflation in earlier periods. This
explains the peak of inflation around five periods before the end of the planning horizon.
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566 : MONEY, CREDIT AND BANKING

Fig 3. Impulse Response Functions—Transfer shock.

Notes: Impulse responses after a persistent increase in transfers. The solid blue curves depict the case of a shorter planning
horizon (T = 20) and the dashed red curves the case of a long planning horizon (T = 100).

in dashed red. As discussed above, agents are (practically) fully Ricardian in the latter
case so the transfer shock does not affect anything other than the debt-to-GDP ratio.
For shorter planning horizons (solid blue curves), we observe that many of the

things that agents are expecting in the earlier periods of their planning horizon in-
deed occur. In particular, investment starts falling persistently over time, consump-
tion initially drops slightly, and inflation and the nominal interest rate increase. So
even though the expectation formation of agents is boundedly rational in the sense
that is limited by their finite planning horizons, agents get the above qualitative fea-
tures of the responses to a transfer shock correctly, at least in the earlier part of their
planning horizon.
Moreover, it can be seen in Figure 3 that output gradually falls over time, which

confirms that the responses to a persistent transfer shock are not driven by an im-
mediate consumption out of wealth/transfers—as would be the case in, for example,
a model with rule-of-thumb agents—but rather by the anticipation of future non-
Ricardian effects, as discussed above. That is, agents are not quite correct in assessing
how they will respond to net wealth toward the end of their horizon, and the (close to
rational) anticipation of what these future responses imply for current decisions drives
the negative investment and low output that create a negative transfer multiplier.
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JOEP LUSTENHOUWER AND KOSTAS MAVROMATIS : 567

Next, we turn to the expectations of agents with even shorter planning horizons
as depicted in the dotted green (T = 15) and dash-dotted black (T = 10) graphs in
Figure 2. Here, the exact same general patterns as for the above-discussed case of T =
20 can be observed. Note that, in the expectation graphs that correspond to shorter
planning horizons, the end of the horizon occurs earlier correspondingly, so that these
graphs do not run all the way to 20. When following the dotted green and dash-
dotted black graphs backward from their end points, it can be seen that, also here,
the largest consumption response is expected to be reached at the end of the horizon.
Also, the largest inflation response is again expected to be reached around five periods
before the end of the planning horizon. The graphs for T = 10, T = 15, and T =
20 differ, however, in several aspects. First of all, agents with a somewhat longer
planning horizon take account of a longer accumulation of wealth due to the persistent
transfer shock and hence expect a larger wealth effect on consumption at the end
of their planning horizon. Second, agents with a relatively longer planning horizon
expect the longer period of positive real interest rates to eventually lead to a more
pronounced fall in investment as well as a lower initial path of consumption.
As it turns out, the interplay of opposing forces that are triggered by these differ-

ences makes the effect of the length of the planning horizon on the transfer multiplier
nonmonotone. Going from a 10-period planning horizon (dash-dotted black) to a 15-
period horizon (dotted green) it turns out that the larger negative investment response
dominates, and that output is lower both on impact and in all following periods. On the
other hand, going from a 15-period (dotted green) to a 20-period (solid blue) planning
horizon, it can be seen that, even though output is expected to be lower eventually, it
falls less on impact. This is because the initial consumption response is slightly less
negative in the solid blue case, whereas the initial difference in investment between
the solid blue and the dotted green is very small as the larger fall in investment for a
20-period planning horizon is only expected to arise later on.
This raises the question why investment and consumption do not fall more on im-

pact in the 20-period horizon case. This can be explained by the expected path of the
real interest rate. For T = 20, high real interest rates are expected in the second half
of the planning horizon, and this is expected to lead to a considerable eventual drop
in investment. However, in earlier periods, the effect of these high expected future
real interest rates on consumption and investment is smaller due to discounting. Con-
sequently, the initial present discounted value of future real interest rates is relatively
small compared to the case of T = 15, which leads to a relatively smaller drop in
investment and consumption.
To sum up, we find that agents with shorter planning horizons expect an eventual

increase in consumption due to their expectations about future assets. However, be-
cause of high real interest rate expectations within their planning horizon, they do not
expect an increase in consumption immediately and also anticipate a fall in invest-
ment. As a consequence, output drops, which generates the negative transfer multi-
plier plotted in Panel (c) of Figure 1. Moreover, the complex interplay of expected
increases in wealth and future real interest rates in combination with discounting
causes the effect of the length of the planning horizon on the transfer multiplier to be
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568 : MONEY, CREDIT AND BANKING

Fig 4. Expected Paths—Government Spending Shock.

Notes: Paths of variables that agents expect to occur within their planning horizon in the period that a persistent, positive
government spending shock hits. The solid blue curves depict the case of a planning horizon of T = 20. Dotted green and
dash-dotted black depict the cases of T = 15 and T = 10, respectively. The dashed red curves depict the first 20 periods
of the path that is expected by agents with a long planning horizon (T = 100).

nonmonotone, with the largest non-Ricardian response being reached for a planning
horizon of approximately 15 quarters (see Panel (c) of Figure 1).

2.2.2 Government spending shock. Next, we turn to the case of a government spend-
ing shock. Here, there are two main mechanisms at work that lead our model of fi-
nite planning horizons to deviate from the infinite horizon benchmark. The first main
mechanism is identical to what has been discussed above, whereas the second main
mechanism reflects an additional channel that was absent in the case of a transfer
shock. The expected paths by agents with different planning horizons are depicted
in Figure 4. After a persistent positive government spending shock, agents with long
planning horizons expect an immediate rise in output and the real interest rate, and
thus a drop in expected consumption and investment. At the same time, marginal
costs, inflation, and the nominal interest rate are expected to remain persistently be-
low the steady state. Subsequently, all variables are expected to gradually return to
steady state.
Importantly, if we now take these dashed red lines as the benchmark, then the devi-

ations of the other three curves from that benchmark are very similar to the deviations
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JOEP LUSTENHOUWER AND KOSTAS MAVROMATIS : 569

from the dashed red line observed in Figure 2. That is, agents with a shorter planning
horizon expect higher consumption at the end of their planning horizon compared to
agents with long planning horizons due to the asset accumulation that follows the per-
sistently higher government spending. As a consequence, they expect higher marginal
costs toward the end of their planning horizon and hence higher inflation than agents
with long planning horizons, with the largest expected inflation being reached around
five periods before the end of the horizon. Furthermore, agents with shorter planning
horizons again expect higher real interest rates and lower investment than agents with
long planning horizons.
As a consequence, output is expected to be initially lower for finite planning hori-

zons than for longer planning horizons. Since the increase in government spending
now leads to an increase in output for all cases, the relatively lower initial expected
output for short horizons simply implies a lower output multiplier rather than a neg-
ative one. Finally, the mechanisms leading to potentially nonmonotone effects of the
planning horizon length on the fiscal multiplier are the same as before.
However, in addition to this same “net wealth” mechanism that was already dis-

cussed for the transfer shock, the government spending shock also triggers another
channel that leads to deviations of the finite horizon model from the fully rational
benchmark. As mentioned above, the persistent government spending shock leads
to an increase in expected output and thereby to higher expected real interest rates.
This holds for shorter and infinite planning horizons. The specifications with finite
planning horizons differ however from the infinite horizon case when it comes to the
anticipated response of consumption to this increase in the real interest rate. In par-
ticular, at the end of the planning horizon, consumers with finite planning horizons
are not anticipated to respond to expected future real interest rates that lie outside
the current planning horizon. On the other hand, households with infinite horizons
always take account of the entire expected future real interest rate path.
Infinite horizon households are thus assumed to persistently lower their consump-

tion in, for example, periods 10, 15, or 20, because real interest rates are anticipated
to stay positive for a considerable number of future periods. Agents that have a plan-
ning horizon of 20 periods, on the other hand, expect households in period 20 (at
the end of their planning horizon) to lower consumption much less because they do
not anticipate them to take account of (positive) real rates that lie outside of the cur-
rent planning horizon. The same holds for agents with a planning horizon of 10 and
15 periods when anticipating what will happen at the end of their respective plan-
ning horizons.
This additional mechanism leads to a larger upward deviation of consumption ex-

pectations from the dashed red infinite horizon benchmark toward the end of the plan-
ning horizon. As a consequence, the effect of the planning horizon on marginal costs,
inflation, and investment is amplified and the output multipliers differ more for differ-
ent planning horizons than would have been the case under the “net wealth” channel
only. For this reason, it could be observed in Figure 1 that the horizon has a larger
effect on themultiplier in the government spending case in Panel (a) than in the Trans-
fers case in Panel (c).
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570 : MONEY, CREDIT AND BANKING

Fig 5. Expected Paths—Labor Income Tax Shock.

Notes: Paths of variables that agents expect to occur within their planning horizon in the period that a persistent, negative
labor tax shock hits. The solid blue curves depict the case of a planning horizon of T = 20. Dotted green and dash-dotted
black depict the cases of T = 15 and T = 10, respectively. The dashed red curves depict the first 20 periods of the path
that is expected by agents with a long planning horizon (T = 100).

2.2.3 Labor income tax shock. Finally, we turn to the case of the labor income tax
cut multiplier. In Figure 5, we present the expectation paths of agents with different
planning horizons after a persistent cut in labor taxes. As it turns out, this case also
features the above two main mechanisms that lead to deviations of the finite horizon
model from the infinite horizon benchmark. However, this time, the two mechanisms
work in opposite directions. In particular, the “net wealth” mechanism that was dis-
cussed in detail for the transfer shock case is still present but is now counteracted
and dominated by the different responses of finite and infinite horizon agents to the
anticipated changes in real interest rates that are triggered by the fiscal shock.
That is, a persistent cut in labor taxes directly leads to lower wages and lower

marginal costs. This triggers a drop in inflation and in the real interest rate. Hence,
unlike the case of the government spending shock, this fiscal shock triggers a decrease
rather than an increase in real interest rates for all planning horizons. Again, agents
with finite planning horizons do not anticipate households at the end of the current
planning horizon to respond to future real interest rates (as these lie outside of the
current planning horizon). Households with infinite planning horizons, on the other
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JOEP LUSTENHOUWER AND KOSTAS MAVROMATIS : 571

hand, always determine their consumption by taking into account the entire expected
future path of the real interest rates as well as the full effect of these interest rates on
future consumption.
Therefore, as the real interest rate now is expected to stay persistently negative,

this implies that consumption after 10, 15, or 20 periods is expected to be larger in
the infinite planning horizon case than in the respective finite planning horizon cases.
Or, put differently, agents with finite planning horizons expect lower consumption at
the end of their planning horizon relative to the infinite horizon benchmark.
As mentioned above, this effect dominates and offsets the higher expected end-of-

horizon consumption that finite horizon agents expect due to a positive accumulation
of their assets (the “net wealth” channel). Consequently, finite horizon agents now
expect lower marginal costs and a lower real interest rate path within their planning
horizon than infinite horizon agents. This leads to an amplified increase in expected
investment. This causes a larger output response to the negative labor tax cut and
hence a larger labor tax cut multiplier compared to the infinite horizon benchmark
(see Panel (b) of Figure 1).
Again, due to the complex interaction of discounting and the expected path of

the real interest rate, marginal costs, and other variables, the effect of the planning
horizon is nonmonotone. As shown in Figure 5, for very short planning horizons,
the impact on investment is less pronounced, whereas consumption is lower initially.
Consequently, output (and hence the multiplier) is lower than in the case of somewhat
longer planning horizons and comparable to the infinite horizon case. This explains
the nonmonotone pattern that could be observed in Panel (b) of Figure 1.

2.3 Comparison with Other Non-Ricardian Models

In this section, we compare the impulse responses of our model to those obtained
from two other approaches that allow for deviations from Ricardian equivalence,
namely, a version of the model with rule-of-thumb households and a version allow-
ing for a Blanchard–Yaari structure, as in Blanchard (1985) and Yaari (1965). We
discuss these comparisons in first two subsections of Section 3.3. We will highlight
two empirical findings that our finite horizon model is better able to match, and we
will go into the intuition for the differences that arise between our model and these
two alternatives.
Before we turn to these comparisons, we first discuss the impulse response func-

tions of our model to a government spending shock and a labor income tax shock in
light of the intuitions obtained in the previous section. The impulse responses to a
transfer shock were already discussed in Subsection “Transfer shock” (see Figure 3).
The solid blue curves in Figure 6 represent the responses to a 1% positive spending

shock for a planning horizon of 20 quarters, whereas the case of a planning horizon
of 100 quarters is again depicted in dashed red (the other two colors will be discussed
in Subsection “Finite planning horizons versus rule-of-thumb households”). In both
graphs, the increase in government spending raises debt and output while it crowds
out investment due to the rise of the real interest rate. At the same time, inflation
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572 : MONEY, CREDIT AND BANKING

Fig 6. Impulse Response Functions—Government Spending Shock (Finite Planning Horizons versus RoT).

Notes: Impulse responses after a persistent increase in government spending. The solid blue curves depict the case of a
shorter planning horizon (T = 20) and the dashed red curves the case of a long planning horizon (T = 100). Furthermore,
the dotted gray and dash-dotted orange curves represent an infinite horizon model with a fraction of 0.2 and 0.7 of RoT
agents, respectively.

declines, in line with the empirical findings of, for example, Fatas and Mihov (2001)
and Mountford and Uhlig (2009).8

From the figure, one can observe the importance of the horizon. Specifically, in-
vestment declines substantially more for shorter horizons (T = 20) since, in this case,
agents expect higher real rates in the medium run (see Figure 4 and the mechanism
discussed in Subsection “Government spending shock”). This also explains the path
of output under finite planning horizons. Due to the large drop in investment in the
medium run, output reverses sign and turns negative from around quarter 15 onward.
This is in line with a number of established empirical papers that document a reversal
in the output response at approximately 10–15 quarters after a government spending
shock (see Perotti 2005, Mountford and Uhlig 2009, Ramey 2011, ,2016, Ben Zeev

8. Jorgensen and Ravn (2022) estimate a VAR model for the United States and also find that a rise
in spending leads to deflation. Other papers finding evidence in favor of disinflation or weak reaction
of inflation to a rise in government spending include Canzoneri, Cumby, and Diba (2002), Dupor and
Li (2015), D’Alessandro, Fella, and Melosi (2019), Nakamura and Steinsson (2014), Perotti (2005), and
Ricco, Callegari, and Cimadomo (2016).
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JOEP LUSTENHOUWER AND KOSTAS MAVROMATIS : 573

Fig 7. Impulse Response Functions—Labor Income Tax Shock (Finite Planning Horizons versus RoT).

Notes: Impulse responses after a persistent cut in labor taxes. The solid blue curves depict the case of a shorter planning
horizon (T = 20) and the dashed red curves the case of a long planning horizon (T = 100). Furthermore, the dotted
gray and dash-dotted orange curves represent an infinite horizon model with a fraction of 0.2 and 0.7 of rule-of-thumb
agents, respectively.

and Pappa 2017, among others). Whereas our finite horizon model is able to qualita-
tively capture this feature, a reversal in the output response is absents when planning
horizons are longer (dashed red).
At the same time, the responses of private consumption are very similar across

the two cases, at least for the first 20 quarters. This is a consequence of different
opposing forces on the current consumption decision that the finite horizons trigger.
We refer the reader to the discussion on the interaction of the net-wealth effect, higher
expected future real interest rates, and discounting of these expectations in Section 2.2
for further intuition into these mechanisms.
Next, we turn to a cut in labor income taxes in Figure 7. The cut reduces firms’

marginal costs and thereby inflation and the nominal and real interest rate. This drives
up consumption, investment, and output. Notably, the labor tax cut is more expan-
sionary for shorter planning horizons. As discussed in the previous section, house-
holds with shorter horizons expect lower real rates within their planning horizon.
This boosts private investment substantially more than the case where households
have long planning horizons. This is the major contributor to the larger output re-
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574 : MONEY, CREDIT AND BANKING

sponse when horizons are shorter. The responses of private consumption, instead, do
not differ much, again due to opposing forces triggered by the finite horizons and
resulting expectations paths.
Furthermore, the expectations of low marginal costs in the second half of the hori-

zon that could be observed in Figure 5 translate into amore negative inflation response
in Figure 7 in case of finite planning horizons.

2.3.1 Finite planning horizons versus rule-of-thumb households. In this section, we
compare the impulse responses of ourmodel to those obtained from an alternative ver-
sion with infinite horizon rational expectations and rule-of-thumb households (from
now on RoT). Specifically, we extend our model by assuming that the economy is
populated by a fraction 1 − λ of Ricardian households and a fraction λ of RoT or
non-Ricardian households, as in Galí, López-Salido, and Vallés (2007). We consider
two different values for the share of non-Ricardian households, namely, λ = 0.2 and
λ = 0.7. These values are in the range of values considered in Galí, López-Salido,
and Vallés (2007), Campbell and Mankiw (1989), Albonico et al. (Forthcoming), and
Bilbiie and Straub (2013). A detailed derivation of the model with RoT households
is provided in online Appendix E.
Focusing on the responses to an increase in government spending (Figure 6), we

observe, first, that for shorter planning horizons (solid blue lines) our model generates
a response of output that is more in line with above-mentioned empirical finding of a
reversal after approximately 15 quarters. In the model with RoT households, instead,
output stays persistently above the steady state, just as in the case of our model with
long planning horizons.
Second, when there is a large share of RoT households, the inflation response be-

comes positive. This is because the RoT households consume more than other house-
holds when government spending is increased, hence increasing aggregate demand
relative to our model and thereby creating inflationary pressure.
Third, our model generates a stronger and more persistent response of investment

compared to the RoT models. Our model is therewith more in line with the empir-
ical findings of, for example, Ramey (2011) and Mountford and Uhlig (2009) who
find that the trough in the response of investment in the medium run is three to four
times deeper approximately than that of output after a positive government spending
shock and that the decline is persistent, similar to our response under finite planning
horizons. In the RoT model, instead, the response of investment is much smaller and
less persistent.
Turning to a cut in labor income taxes (Figure 7), RoT households increase their

consumption more, causing a larger initial increase in output. However, in the RoT
model, output returns faster to the steady state than in our model with shorter hori-
zons. This more persistent increase in output in our model is, as discussed above,
triggered mainly by the amplified response of investment due to the lower expected
real rate (see Figure 5). Ricardian households in the model with RoT households,
instead, expect either a milder drop in the real interest rate (for λ = 0.2) or even a
temporary rise (for λ = 0.7), which is triggered by the additional consumption of
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JOEP LUSTENHOUWER AND KOSTAS MAVROMATIS : 575

Fig 8. Impulse Response Functions—Transfer Shock (Finite Planning Horizons versus RoT).

Notes: Impulse responses after a persistent increase in transfers. The solid blue curves depict the case of a shorter planning
horizon (T = 20) and the dashed red curves the case of a long planning horizon (T = 100). Furthermore, the dotted
gray and dash-dotted orange curves represent an infinite horizon model with a fraction of 0.2 and 0.7 of rule-of-thumb
agents, respectively.

RoT households. These higher real interest rate expectations dampen the response of
investment substantially. Just as in the case of a government spending shock, the large
investment response obtained in our model of finite planning horizons is more in line
with a number of empirical papers than the response obtained for longer planning
horizons or in the RoT model. For example, Romer and Romer (2010) and Mertens
and Ravn (2012) find that investment eventually responds around four to five times
more to a tax liability shock than output.
Looking at the impulse responses after a persistent positive transfer shock

(Figure 8), the results differ quite significantly between the two models. In line with
Romer and Romer (2016), private consumption in our model reacts very weakly.9

The effects on output are small and they start to become visible only mildly and
with some persistence. The effects on inflation are weak too. The only exception
is the response of investment. In the model with RoT households, instead, the non-

9. Romer and Romer (2016) find that private consumption in the United States responds very weakly
to nonpermanent changes in transfers while the effects of the latter fail to spread to broader indicators of
economic activity.
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576 : MONEY, CREDIT AND BANKING

Ricardian effects are quite strong with transfers succeeding in being spread to the
broader macro-economic environment by significantly increasing consumption, out-
put, and inflation.
It becomes thus clear that the mechanism behind our results is quite different from

that in models with RoT households. The only common feature between our model
and the version with RoT households is that Ricardian equivalence breaks down.
As RoT households consume only their disposable income and do not accumulate
wealth, any mechanism that goes through expectations is absent for them and hence
the expectations channel is dampened in the whole model. In our model, instead, cog-
nitive limitations and the resulting deviations from rational expectations are the main
drivers of horizon effects. For example, in our model, boundedly rational expectations
about future real interest rates lead to considerably stronger investment responses to
government spending and labor tax shocks, which is not the case in models with
RoT households.

2.3.2 Finite planning horizons versus Blanchard–Yaari. In this section, we compare
our model to a version with a Blanchard–Yaari (from now on B–Y) structure. We
follow Smets and Trabandt (2012) and Devereux (2010) and we assume that the rep-
resentative household has rational expectations and dies with probability 1 − δ̃ each
period, and every period a newborn generation i represents a fraction 1 − δ̃ of total
population, where 0 ≤ δ̃ ≤ 1. In other words, δ̃ captures the probability of survival
from one period to the next. Therefore,

∑∞
t=0 δ̃t = 1

1−δ̃
represents the average house-

hold lifetime.10 Households have no bequest motive and the usual Ricardian equiv-
alence breaks down.11 A detailed derivation of the model with the B–Y structure is
provided in online Appendix F.
Note that, even though households anticipate to live for a finite number of periods,

the notion of the household horizon is completely different from that in our model. In
B–Y, it refers to the expected lifetime or the effective planning horizon corresponding
to the average working life. Importantly, in the absence of bequest motives, house-
holds do not care about their end-of-lifetimewealth. Discounting in B–Y is thus heav-
ier than in our model since households in B–Y not only have a subjective discount
factor but also a survival probability attached to it. In our framework, instead, they
care about what happens after the end of their planning horizon as they will be alive
and hence, they care about their end-of-horizon wealth (as reflected in their value
function). Instead of heavily discounting future periods, it is the bounded rationality
of planning only for a finite number of periods and the corresponding deviations from
rational expectations that drive our results.
In Figure 9, we display the impulse responses following an increase in lump-sum

10. As pointed out by Smets and Trabandt (2012), an alternative and empirically more plausible in-
terpretation of 1/1 − δ̃ is that it reflects the effective planning horizon of households.

11. To calibrate the survival probability, we use the estimated posterior interval in Mavromatis (2020).
We consider two values of δ̃, namely, 0.94 and 0.98, both lying within that posterior interval.
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Fig 9. Impulse Response Functions—Transfer Shock (Finite Planning Horizons versus B–Y).

Notes: Impulse responses after a persistent increase in transfers. The solid blue curves depict the case of a shorter planning
horizon (T = 20) and the dashed red curves the case of a long planning horizon (T = 100). The dash-dotted gray and
dotted orange curves represent the Blanchard–Yaari model with a survival probability of 0.98 and 0.94, respectively.

transfers in the B–Y version of the model. For convenience, we also display the re-
sponses of our model for T = 20 and T = 100 again. Interestingly, the responses of
most variables are qualitatively somewhat similar to those in our model. For example,
inflation and the nominal interest rate go up, causing a persistent drop in investment
and output. That is, also in the B–Y setting, cumulative transfer multipliers are neg-
ative. Note, however, that the contraction is milder in B–Y. This is due to the larger
increase in consumption that partly offsets the drop in aggregate demand caused by
the fall in investment.
The mechanisms that are at work in the two models have a similar flavor for the

case of a transfer shock, but there are important differences as well. In both models,
the increase in transfers puts upward pressure on consumption because transfers are
perceived as net wealth. Consequently, expected future real interest rates go up. As
discussed in Subsection “Transfer shock,” the bounded rationality of finite planning
horizons causes our agents to expect a particularly large increase in real interest rates
toward the end of the planning horizon. In the B–Y model, real interest rates are also
expected to go up considerably. However, there this is not due to bounded rational-
ity in expectation formation but, instead, due to the fact that households discount the

 15384616, 2025, 2-3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jm

cb.13100, W
iley O

nline L
ibrary on [14/01/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



578 : MONEY, CREDIT AND BANKING

Fig 10. Impulse Response Functions—Government Spending Shock (Finite Planning Horizons versus B–Y).

Notes: Impulse responses after a persistent increase in government spending. The solid blue curves depict the case of
a shorter planning horizon (T = 20) and the dashed red curves the case of a long planning horizon (T = 100). The
dash-dotted gray and dotted orange curves represent a Blanchard–Yaari model with a survival probability of 0.98 and
0.94, respectively.

future more heavily and, hence, are less sensitive to future real interest rate move-
ments. Therefore, the expected path of future real interest rates exerts less downward
pressure on consumption. This explains the higher path of realized (and expected)
consumption and, consequently, the higher path of marginal costs, inflation, and in-
terest rates.
Next, we turn to the case of a government spending shock in Figure 10. Here, a

lower survival probability in the B–Ymodel implies a smaller drop in inflation which
leads to a higher real interest rate and a larger drop in investment. The reason for the
smaller drop in inflation is that firms discount the future more heavily and, hence,
respond less to a given drop in future marginal costs. However, because investors
(households) also discount the future more heavily, the investment decision is not as
much affected as in our model. Compared to our model, the response of investment
hence is weaker and output multipliers are higher. Moreover, the B–Ymodel does not
feature an eventual undershooting of the output response to the government spending
shock. Our model thus again is closer to the empirical findings concerning investment
and output responses that we discussed above.
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Fig 11. Impulse Response Functions—Labor Income Tax Shock (Finite Planning Horizons versus B–Y).

Notes: Impulse responses after a persistent cut in labor taxes. The solid blue curves depict the case of a shorter planning
horizon (T = 20) and the dashed red curves the case of a long planning horizon (T = 100). Furthermore, the dash-dotted
gray and dotted orange curves represent a Blanchard–Yaari model with a survival probability of 0.98 and 0.94, respectively.

Finally, we turn to the case of a cut in labor income taxes in Figure 11. Here, the
clearest differences in mechanisms and implications between our model and the B–Y
setup arise. Whereas, in our model, smaller planning horizons imply a larger drop in
inflation and nominal and real interest rates, the opposite occurs in the B–Y model.
There, inflation falls less, because firms respond less to the fall in expected future
marginal costs due to heavy discounting. In our model, instead, all future marginal
costs until the end of the planning horizon are fully taken into account without heavy
discounting. Moreover, as discussed in Subsection “Labor income tax shock,” agents
in our model overestimate the fall in future marginal costs because they do not cor-
rectly take into account how future consumption will be affected by real interest rates
that lie outside the current planning horizon.
Because of these different mechanisms, investment is higher for shorter planning

horizons in our model, whereas investment increases less the lower the survival prob-
ability in the B–Ymodel. The latter is not in line with the empirical findings that were
discussed above. As a consequence of the different responses in investment, the B–Y
setting implies a reduction in labor tax cut multipliers, whereas finite horizons in our
model imply higher multipliers.
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Hence, we further conclude that, where in our model finite horizons increase the
difference between government spending and labor tax cut multipliers, this is nei-
ther the case in the RoT model nor in the B–Y setting. In the latter, a lower survival
probability implies a reduction in both government spending and labor tax cut multi-
pliers, and in the RoT model, a higher fraction of RoT agents leads to an increase in
both multipliers.

3. CONCLUSION

In this paper, we analyze the effects of finite planning horizons on fiscal multipliers
in a closed economy dynamic stochastic general equilibrium model with nominal
rigidities, investment adjustment costs, and labor unions. In particular, agents are
infinitely lived but optimize over a finite number of periods. This is because they do
not have the cognitive ability to form expectations and make rational inferences over
an infinite horizon. Because of these cognitive limitations, agents’ expectations also
deviate from the fully rational benchmark, which is an important driver of our results.
We show that fiscal multipliers are considerably affected by the planning horizon.

First of all, we find a breaking of Ricardian equivalence for shorter planning horizons,
which is most clearly reflected in negative transfer multipliers. This is because agents
anticipate to consider their bond holdings to be net wealth toward the end of their
planning horizon, as they do not take account of additional tax payments that may
arise after that. Hence, they anticipate higher consumption at the end of their planning
horizon, but, therefore, also higher marginal costs, inflation, and real interest rates.
The anticipation of a higher future path of real interest rate, in turn, puts downward
pressure on current consumption and leads to a drop in investment. Consequently,
output falls.
Our analysis of expectations paths further revealed a second, similar mechanism,

that amplifies the effect that other fiscal shocks have on the economy through their
direct effect on future real interest rates. As a consequence, government spending
multipliers become smaller for shorter planning horizons, whereas labor tax cut mul-
tipliers become larger, as both feature an amplified investment response.
We further show that this amplified investment response is more in line with a num-

ber of empirical papers than the more dampened responses in a model with longer
planning horizons, a model with RoT households, and a model with a B–Y struc-
ture. Finally, we show that our model can produce an eventual reversal in output to a
government spending shock, which is also observed empirically but does not arise in
these alternative models.
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