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@ This Paper

e adopts the NK framework with money-financed fiscal stimulus.

e considers implementing lags of fiscal stimulus in terms of a news shock.

captures the belief of future uncertainty as the transition probability of
Markov switching DSGE model.

quantitatively evaluates the fiscal multipliers depending on the lag and
believes.

Eguchi, liboshi, Tsuruga The Effects of Belief

@ In recent years, it has been reported globally that the ratio of
government debt to GDP has risen sharply, while the magnitude of
fiscal policy multipliers has decreased.

@ It is assumed that underlying these fiscal situations, future uncertainty
- particularly uncertainty regarding the money-financed government
purchase - has a significant impact on fiscal multipliers.

e How can the relationship between the strength of belief and the fiscal
multiplier be quantitatively considered?

o If there is a long lag between the decision and implementation of
fiscal policy, this uncertainty may increase.
o How might the strength of belief change the fiscal multiplier when the
implementation lag of fiscal policy is longer?

The Effects of Belief
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Related Papers

@ Money-financed vs. Debt-finance fiscal stimulus

o Gali (2020), Tsuruga & Wake (2019)

@ Money-financed vs. Debt-finance fiscal stimulus by MS-DSGE model

e Mao, Shen and Yang (2023, EER)

@ FTPL: Partially Unfunded Debt policy

e Bianchi et al (2023, QJE)

@ Method of MS-DSGE model

e Cho & Moreno (2024, JMCB), Barthelemy et al (2024, RED)
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summary

@ According to Tsuruga & Wake (2019), an increase in implementation
lag reduces the multiplier effect.

@ However, if the belief in a money-finance regime (in cases of high
uncertainty regarding the regime) weakens, it may lead to a decline in
interest rates. As a result, consumption increases, thereby increasing
the fiscal multiplier.

@ In cases of high uncertainty regarding the money-finance regime, an
increase in implementation lag amplifies the multiplier.

The Effects of Belief Nov 2025

Eguchi, liboshi, Tsuruga

¢t = Cey1 — O(ic — Tep1 — Te), (1)
le = le—1 + pmi — (2)
re =iy — Ti1, (3)
Tt = ¢Tep1 — €mt, (4)
T = ACt — %yt, (5)
ye=(1=Ace+ g (6)
by = (1+ p)be—1 + b(1 + p)(ie—1 + 7¢) + gt — 7t — Vﬁlmi, (7)
Tt = Qbi_1 + €. (8)

Eguchi, liboshi, Tsuruga The Effects of Belief

Contributions

@ Our study is the first to incorporate implementation lags based on
news shocks into a Markov-switching DSGE model.

@ We proposed an analytical approach that considers the transition
probability between two regimes as 'uncertainty,’ illustrating the
relationship between implementation lags of fiscal multipliers and
uncertainty.

The Effects of Belief Nov 2025

Eguchi, liboshi, Tsuruga

Model: Money Finance Regime

In the money-financed fiscal stimulus, the money supply issued by the
central bank is endogenously determined:

m; = Ver. )
The complementary slackness condition applies to the money market
equilibrium condition:
It < @i + cx, (10)

where the equality holds when /; > 0. The endogenous variables in this
system include yi, ¢, I, 11, i, m¢, M7, by, and 7¢. Among these, the subset
of equations (1)-(6), (9), and (10) is fully independent of the remaining
variables b; and ;.

Eguchi, liboshi, Tsuruga The Effects of Belief Nov 2025
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Model: Debt Finance Regime

Under debt-financed fiscal stimulus, the central bank sets the nominal
interest rate following the Taylor rule. If the zero lower bound (ZLB) does
not apply, the interest rate is determined by:

iy = Ome. (11)

At the ZLB, the nominal interest rate is given by:

i = max([m¢ + O, 0], (12)

where 6 > 1. Here, the central bank accommodates demand shocks under
an optimal discretionary policy.

Eguchi, liboshi, Tsuruga The Effects of Belief Nov 2025

Solution method

@ We use OccBin proposed by Guerrieri and lacoviello (2015) for
solving the model.

@ Occbin is a popular method for solving linearized DSGE models with
occasional constraining constraints.

> Gives a piecewise-linearized solution
> Available in Dynare

@ In Occbin’s algorithm, the economy is divided into different regimes
depending on whether or not occasional binding constraints bind.

Eguchi, liboshi, Tsuruga The Effects of Belief

Believes and Transition Probabilities

@ Believes = Transition Probabilities Matrix of MS DSGE model
@ Mao, Shen and Yang (2023, EER)

Eguchi, liboshi, Tsuruga The Effects of Belief Nov 2025

Solution for each regime

@ The linearized system of the baseline regime:
A1 Ee X1 + Ao Xe + A1 Xe—1 + By =0
@ The linearized system of the ZLB regime:
ATEeXep1 + A5Xe + AS Xem1 + B ey +C* =0
@ The solution of the model in the baseline regime:

Xi = PXe—1+ Qet

Eguchi, liboshi, Tsuruga The Effects of Belief Nov 2025
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OccBin algorithm

@ The Occbin algorithm adopts a guess-and-verify approach.

© When the ZLB regime applies, guess the duration of ZLB to last.
@ Given the duration of ZLB, calculate the solution of the ZLB regime.

> The solution of the ZLB regime can be calculated backward from the
period when the economy returns to the baseline regime.

© If the guess fails, update the guess.

@ Repeat this procedure until the guess succeeds.

i, liboshi, Tsuruga The Effects of Belief Nov 2025

IRF: Money Finance Regime, Part I: CIA: n = 0, Prob(M,|M;_1)= 99
%
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Equilibrium selection

@ Holden (2023) proves that linearized DSGE models with occasionally
binding constraints may have multiple equilibria.

> Including a medium-scale New Keynesian model with ZLB

The Effects of Belief Nov 2025
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Money Finance Regime, Part I: CIA: n = 0, lag h=1
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IRF: Money Finance Regime, h=
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Conclusion

@ According to Tsuruga & Wake (2019), an increase in implementation
lag reduces the multiplier effect.

o However, if the belief in a money-finance regime (in cases of high
uncertainty regarding the regime) weakens, it may lead to a decline in
interest rates. As a result, consumption increases, thereby increasing
the fiscal multiplier.

@ In cases of high uncertainty regarding the money-finance regime, an
increase in implementation lag amplifies the multiplier.
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