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In this research, we study dynamic pricing models under uncertainty. We first focus on the pricing of housing
properties in relation to the low-interest-rate economy. Then we discuss the background of low interest rates
and sluggish development of inflation in Japan. We focus on the potential role of imperfect information and
shock heterogeneity in firms’ price setting.

First, we study the impact of low-interest-rate environments on the housing price in Japan by estimating
a pricing formula derived from household utility maximization. Housing owners can earn rents or imputed
rents if they have tenants who live in the house and consume the bundle of housing attributes such as square
footage, age, and distance from the nearest train station, The rents and imputed rents are determined by the
marginal utility from consuming these attributes. The sum of the cash flow value discounted by stochastic
discount factor is considered as the equilibrium price of the housing property. We have shown, with some
additional simplifying assumptions, that the housing price could be characterized as a so-called hedonic
model that incorporates the bundle of attributes and macroeconomic variables. We conduct an empirical
analysis in the Japanese housing market using transaction-based data of apartments from 2006Q1 to 2015Q3.
We estimate the effect of long-term yields on housing price by controlling property attributes and find
negative correlation between those after 2013 when the Bank of Japan introduced the Quantitative and
Qualitative Monetary Easing policy.

Second, we develop a small-open-economy-type dynamic stochastic general equilibrium (SOE-DSGE)
model to investigate the effect of macroeconomic variables by incorporating the endogenous relation and the
effect of overseas developments that could affect the housing price. The housing price is presented as a
Tobin’s Q type dynamic asset pricing formula that is derived as a result of housing owners’ profit
maximization problem. Moreover, in order to explore the effect of unconventional monetary policy, we use
shadow rates estimated by Krippner (2013), instead of physical interest rates. With this model, we estimate
the parameters in a Bayesian manner, using the data of housing property prices in Japan after the 1980s that
is provided by the Bank for International Settlements. The estimate allows us to investigate the effect of
monetary policy shock in Japan as well as the foreign demand shock and foreign monetary policy shock in
the U.S. Our impulse response analysis and historical decomposition suggest that the recent increase in
housing prices in Japan is attributable to the country’s monetary policy as well as the changes in demand in
the U.S.

Finally, we discuss the background of the low-interest-rate environment. We focus on the potential role
of incomplete information and heterogeneity of shocks in the firms’ price settings. We construct a model of
inflation under incomplete information, where firms are not able to disentangle the aggregate shock from
idiosyncratic shocks. In such a setting, the firms’ optimal price setting response against the aggregate shock
should become weaker. We show that the degree of the weakness of the responsiveness is associated with the
shock heterogeneity as firms become less confident in extracting information regarding aggregate shocks
because the information becomes more impactful as the idiosyncratic shock becomes more heterogeneous.
To empirically examine the hypothesis, we proxy the degree of shock heterogeneity using sales data of
Japanese firms after the mid-1970s and show that the responsiveness of inflation became weaker as the
heterogeneity of shocks became larger after the 2000s.
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