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In the academic year of 2017, | conducted two empirical analyses using nonlinear dynamic
stochastic general equilibrium (DSGE) models.

First, | estimated the natural rate of interest in the US using a nonlinear DSGE model incorporated
with the zero lower bound constraint on the nominal interest rate. The result shows that the
estimated natural rate of interest in a nonlinear model is substantially different from that in its linear
counterpart because of a contractionary effect of the zero lower bound. Jointly with Takeki
Sunakawa, | wrote a paper entitled "The Natural Rate of Interest in a Nonlinear DSGE Model,"
which has been circulated as Centre for Applied Macroeconomic Analysis (Australian National
University) working paper. | also presented this paper in Summer Workshop on Economic Theory
at Hokkaido University, Japan Center for Economic Research, and Kobe University.

Second, | started a new research project in which nonlinear two-country DSGE model is estimated
for the US and the Euro economies to investigate the sources of exchange rate fluctuations. In this
project, | incorporate stochastic volatility into a standard two-country DSGE model, solve the model
using third-order perturbation methods, and estimate the model's parameters using new algorithm
such as Central Difference Kalman Filter and Sequential Monte Carlo.

It is very time-consuming to solve and estimate the nonlinear DSGE model. With a standard
desktop PC, it took two or three months to estimate the model. However, | introduced a workstation
with two ten-core processors thanks to this research fund, and now the model can be estimated in
two or three weeks.
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Empirical Analysis using nonlinear dynamic stochastic general equilibrium models
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In the academic year of 2017, I conducted two empirical analyses using nonlinear dynamic stochastic general equilibrium (DSGE)
models.

First, I estimated the natural rate of interest in the US using a nonlinear DSGE model incorporated with the zero lower bound
constraint on the nominal interest rate. The result shows that the estimated natural rate of interest in a nonlinear model is
substantially different from that in its linear counterpart because of a contractionary effect of the zero lower bound. Jointly with
Takeki Sunakawa, I wrote a paper entitled “The Natural Rate of Interest in a Nonlinear DSGE Model,” which has been circulated as
Centre for Applied Macroeconomic Analysis (Australian National University) working paper. I also presented this paper in Summer
Workshop on Economic Theory at Hokkaido University, Japan Center for Economic Research, and Kobe University.

Second, | started a new research project in which nonlinear two—country DSGE model is estimated for the US and the Euro
economies to investigate the sources of exchange rate fluctuations. In this project, | incorporate stochastic volatility into a standard
two—country DSGE model, solve the model using third—order perturbation methods, and estimate the model's parameters using new
algorithm such as Central Difference Kalman Filter and Sequential Monte Carlo.

It is very time—consuming to solve and estimate the nonlinear DSGE model. With a standard desktop PC, it took two or three months
to estimate the model. However, I introduced a workstation with two ten—core processors thanks to this research fund, and now the
model can be estimated in two or three weeks.
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