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Abstract 

We estimate the slope of the Phillips curve for service prices in Japan using prefecture-

level panel data, where we control the impact of inflation expectations on inflation by 

including time-fixed effects instead of proxies for inflation expectations. Our estimates 

indicate the flattening of the slope of the Phillips curve for the majority of seven subgroups 

in services since the 2000s. We also examine for any changes in the slope of the Phillips 

curve in the 2010s and during the Covid-19 pandemic, but observe no clear evidence of such 

changes. 
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1. Introduction 

Understanding the mechanism of inflation dynamics is crucial for central banks seeking 

price stability. The Phillips curve is the traditional analytical framework used to analyze 

inflation dynamics by academics and policymakers (Hara et al. 2020). In particular, the New 

Keynesian Phillips curve (NKPC), with its micro-foundations of nominal price rigidities, is 

the primary analytical framework in modern macroeconomics.1 

The framework of the NKPC categorizes the drivers of inflation dynamics into (1) 

supply-demand balance, (2) inflation expectations, and (3) other factors including supply 

shocks (Nishizaki et al. 2011). Various studies have suggested a weakening relationship 

between the supply-demand balance and inflation—seen in a flatter Phillips curve slope and 

less sensitive inflation to changes in supply-demand balance—since the 1990s, especially in 

major advanced economies (Hall 2011; IMF 2013; Del Negro et al. 2020).2 For example, 

Rusticelli et al. (2015) estimate the slope of the Phillips curve (coefficient for unemployment 

gap) for OECD economies and find that the post-1998 estimate is flatter or insignificant 

compared to the long-term estimate from the 1970s. Moreover, the IMF (2013) finds the 

flattening of the slope of the Phillips curve in many advanced countries since 1995 by using 

6-10 year ahead inflation expectations from Consensus Forecasts in their estimation. Further, 

the literature considers that the mild disinflation during the global financial crisis ("Missing 

Disinflation") and the lack of inflation rise during the post-crisis economic recovery 

("Missing Inflation") imply the flattening of the slope of the Phillips curve.3 

With respect to Japan, the flattening of the Phillips curve has been documented by many 

studies (Nishizaki and Watanabe 2000; De Veirman 2009; Nishizaki et al. 2011; Gemma et 

al. 2017; Kaihatsu and Nakajima 2018). For instance, Nishizaki and Watanabe (2000) show 

that the slope of the Phillips curve in Japan flattened significantly in the 1990s using 

prefecture-level data from 1971 to 1997. Further, Gemma et al. (2017) estimate the 

                                                       
1  Woodford (2003), Walsh (2003), and Galí (2008) explain the theoretical foundations of the NKPC. 
Additionally, Fuchi and Watanabe (2002), Hirata and Kato (2004), and Tsuruga and Muto (2008) provide 
an overview of the NKPC in Japanese. 
2 In the context of the NKPC framework, the flattening of the Phillips curve indicates an increase in 
nominal price rigidities, meaning a larger number of firms producing goods or services are unable to 
adjust their prices to their optimal levels due to certain constraints. This refers to the explanation of time-
dependent nominal price rigidities such as Calvo-type price stickiness (Calvo 1983) which assumes that 
firms have random opportunities to adjust their prices, or Taylor-type price stickiness (Taylor 1980) which 
supposes that firms have periodic opportunities to adjust their prices. Furthermore, it has been established 
that the NKPC can be derived from the assumption of quadratic change in price cost, i.e., state-dependent 
price stickiness (Rotemberg 1982). 
3 See Constâncio (2015), Yellen (2017). Moreover, Gilchrist et al. (2017) and Coibion and Gorodnichenko 
(2015a) analyze the inflation dynamics in the United States during the Missing Disinflation, and Del 
Negro et al. (2015) and Harding et al. (2022) investigate the dynamics during the Missing Inflation. 
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Generalized Phillips curve (the extended NKPC with time-varying trend inflation) in Japan 

and find the flattening of the slope of the Phillips curve during the low inflation period from 

1998 to 2012. Importantly, visualizing the Phillips curve by plotting the Consumer Price 

Index (CPI) growth rate against the output gap in Japan reveals that the slope for goods has 

remained relatively unchanged throughout the sample period, whereas the slope for services 

has declined since 2000 (Figure 1). In this regard, Watanabe and Watanabe (2017) conduct 

an estimation of the Phillips curve using a rolling sample window approach from 1987 to 

2013 and utilizing CPI data for both goods and services. Their results show that throughout 

the entire sample period, the slope of the Phillips curve for services was consistently flatter 

compared to the slope for goods, and the slope of the Phillips curve for both goods and 

services has flattened since the late 1990s. In addition to the findings of Watanabe and 

Watanabe (2017), the flattening of the Phillips curve for service prices has also been 

documented by other studies such as Saita et al. (2006) and Kaihatsu et al. (2022). 

In the context of estimating the slope of the Phillips curve, one major challenge is to 

account for factors that may affect the inflation rate as well as the output gap, such as 

inflation expectations. According to the literature, there are two standard approaches 

employed to control the impact of inflation expectations on the inflation rate in estimating 

the slope of the Phillips curve: (1) actual inflation rate is utilized as a proxy variable for 

inflation expectations, based on the assumption of "full-information rational expectation 

formation" (Galí and Gertler 1999) and (2) inflation expectations gathered from survey 

research for each economic agent are utilized (Roberts 1995). Because the assumptions about 

the process of inflation expectations are different, these two approaches could generate 

significantly different estimation results (Mavroeidis et al. 2014). In terms of the recent 

developments in the literature, the use of survey data on inflation expectations has gained 

increasing popularity in recent years, reflecting a growing recognition that expectation 

formation by economic agents is not consistent with "full-information rational expectation 

formation" (Coibion and Gorodnichenko 2015a, 2015b; Fuhrer 2012, 2017; among others). 

However, the survey data collected from different types of economic agents, such as 

households and firms, is influenced by unique noise that causes variations in the level and 

movement of data from one type of agent to another. This poses another challenge in 

estimating the Phillips curve. Neglecting this issue can lead to biased parameters and reduced 

reliability of the estimation results. 
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Figure 1. The Phillips Curve in Japan 

   CPI (less fresh food)                               CPI Goods (less fresh food) 

 

                           CPI Services 

Against this backdrop, Hazell, Herreño, Nakamura and Steinsson (2022) (hereafter 

HHNS) propose a novel approach to estimate the slope of the Phillips curve controlling for 

the effect of inflation expectations on inflation rates, using local-level panel data and 

incorporating time-fixed effects.4 Specifically, they construct "one country, two regions, and 

two goods" model including tradeable and non-tradeable (service) sectors, and derive the 

Phillips curve for each region and good. In this model, the slope of the Phillips curve for 

                                                       
4  In macroeconomics, controlling the effects of external macro factors such as inflation expectations, 
monetary policy shocks, and supply shocks on time-series data can be challenging. To address this issue, 
an approach that takes advantage of the cross-sectional variation in regional data to overcome the 
limitations of time-series analysis is being utilized in various fields, such as the estimation of fiscal 
multipliers and Phillips curves. Examples of research in this area include works by Nakamura and 
Steinsson (2018), Guren et al. (2020), Fitzgerald and Nicolini (2014), and McLeay and Tenreyro (2019). 
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Sources: Bank of Japan; Ministry of Internal 

   Affairs and Communications. 

Note: Estimation periods in each graph are 

  1985/1Q-1999/4Q and 2000/1Q-2021/3Q, 

  respectively. 


