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Abstract  

 
Despite the significant decrease in housing prices during the collapse of the Japanese bubble in the 
first half of the 1990s, housing rents hardly changed at all. The same phenomenon has been observed 
in the United States following the collapse of its bubble. Why is it that housing rents do not change? 
Why are housing prices and housing rents not linked? In this paper, in order to address these 
questions, we conducted an analysis using housing rent data for approximately 53,000 residences 
provided by a major rental guarantee company and obtained the following results. First, we found 
that the annual proportion of residential units whose rent changed was no more than about 5%. This 
is extremely low, representing 1/20 of the figure for the U.S. and 1/6 of the figure for Germany. The 
underlying reason for this high degree of rigidity is the specific circumstances of the Japanese 
housing market, where opportunities to change rents are inherently limited due to the fact that tenant 
turnover is low while the duration of rental contracts is two years. Even more important, however, is 
the fact that rents are not changed even when opportunities to change them arise such as tenant 
turnover or contract renewals, thereby significantly lowering the probability of rents changing. When 
there was tenant turnover, the same rent as before was applied for 86% of residential units while in 
the case of rollover contracts the rent was kept the same for 98% of units. Second, based on analysis 
using the adjustment hazard function technique proposed by Caballero and Engel (2007), we found 
that whether or not a given unit’s rent was adjusted mostly did not depend on how much its current 
rent diverged from the market conditions. In other words, rental adjustments are not state-dependent 
but time-dependent and can be described using a Calvo-type model. In addition, it has been pointed 
out that the high depreciation rate characteristic of the Japanese market is a problem. Addressing this 
problem is extremely important when it comes to estimating housing rent indices. 
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1．Introduction 
 

Throughout their histories most advanced nations have experienced the following: abrupt 
increases and subsequent decreases in asset prices, especially housing prices, have a substantial 
impact on the financial system, leading to a stagnation of economic activity. The most representative 
examples are Japan and Sweden in the 1990s and, more recently, the global financial crisis triggered 
by the sub-prime problem in the United States. Reinhart and Rogoff (2008) conducted an exhaustive, 
long-term, comparative time series analysis of economic data from numerous countries which made 
it clear that the incidence of various economic phenomena is a common factor underlying banking 
crises. It has been noted that one of these phenomena is a significant increase in asset prices, and real 
estate prices in particular, compared to rents.1 

This raises the following question: why do goods and services prices not fluctuate significantly 
even if asset prices fluctuate? If we consider housing asset prices as being determined based on the 
net present value of future revenue (rent) that will be produced, housing prices and housing rents 
should be covariant even if there is a certain lag between them. Moreover, if we assume that 
consumers choose housing by weighing the cost of investing in housing2 versus rental costs, it is 
difficult to believe that the two would diverge significantly. However in reality the two do diverge 
significantly and the fluctuation of real estate prices in particular is a factor that has induced many 
economic problems. 

Rent, meanwhile, occupies an important position in the goods and services market and in many 
countries accounts for around 25% of the contents of consumer price index baskets.3 In this sense 
the housing market plays an essential role in both the asset market and the goods and services market, 
and rent in particular is an important connection point linking asset prices to goods and services 
prices.4 

In this case, the estimation of housing rent in CPI is very important for macroeconomic policy. 
In estimating rental costs for durable goods, statistical agencies usually use the 

acquisition approach; i.e., they simply allocate the cost of the durable good to the period 
when it was purchased. It will be useful to many users if, in addition to the acquisitions 
approach, the statistical agency would implement a variant of either the rental 
equivalence approach or the user cost approach for long lived consumer durables. 
Users can then decide which approach best suits their purposes. Any one of the three 
main approaches could be chosen as the approach that would be used in the “headline” 
CPI.  (Diewert (2015)) 

The Statistics Bureau of Japan uses the rental equivalence approach to estimate housing rents for 

                                                   
1Others that have been pointed out include a) a relative rise in debt compared to income and net assets and an increase in leveraging, b) a 
sustained influx of capital and c) a lag in productivity increases compared to increases in asset values and debt. 
2This is the so-called user cost and is calculated based on payments (including mortgage interest) and ownership-based taxes (fixed asset tax, 
etc.).  
3Housing services represent 26.4% of the CPI for Tokyo’s wards. Of this, 4.3% is private rent paid by tenants to owners while the remaining 
19.4% is the imputed rent that the owner’s of dwelling units pay for the services of their units. These imputed rents are the rents that owners 
would pay if they rented a dwelling unit of similar quality; i.e., the rental equivalence approach is used to compute imputed rents in the 
Japanese CPI.   
4With regard to this point, refer to Goodhart (2001). 
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Owner Occupied Housing (OOH). However, Diewert (2015) indicated the following disadvantages 
of the rental equivalence approach; 
 

• Homeowners may not be able to provide very accurate estimates for the rental 
value of their dwelling unit.  

• On the other hand, if the statistical agency tries to match the characteristics of 
an owned dwelling unit with a comparable unit that is rented in order to obtain 
the imputed rent for the owned unit, there may be difficulties in finding such 
comparable units. Furthermore, even if a comparable unit is found, the rent for 
that unit may not be an appropriate opportunity cost for not renting the owned 
unit.5 

• The statistical agency should make an adjustment to these estimated rents 
over time in order to take into account the effects of depreciation, which causes 
the quality of the unit to slowly decline over time (unless this effect is 
completely offset by renovation and repair expenditures). 

• Care must be taken to determine exactly what extra services are included in 
the homeowner’s estimated rent; i.e., does the rent include insurance, 
electricity and fuel or the use of various consumer durables in addition to the 
structure?  If so, these extra services should be stripped out of the rent, since 
they are covered elsewhere in the consumer price index.6  

 
Recently, the Statistics Bureau of Japan started to collect housing rent data from property 

management companies or owners to respond to first problem listed above. However, the 
characteristics of the owner occupied population of dwelling units could be quite different from the 
characteristics of the rental population.7 Thus in valuing the services of OOH in Japan, the current 
approach has some downward bias in that it does not adjust for quality declines due to depreciation 
(depreciation bias) and some possible bias due to the fact that the quality of rental units may be 
different from owned units that are thought to be comparable (quality adjustment bias).  

In addition to the above possible biases in using the rental equivalence approach to the valuation 
of the services of OOH, there are differences between “contract rent” and “market rent”. “Contract 
rent” refers to the rent paid by a renter who has a long term rental contract with the owner of the 

                                                   
5 Diewert (2007) argued that the correct opportunity cost for valuing the services of an owned dwelling unit is the maximum of the amount 
the unit could rent for in the current rental market and the user cost of the dwelling unit since this represents the financial opportunity cost of 
tying up ones capital in the dwelling. In most countries, the user cost of a high end home is often approximately twice as high as its rental 
equivalence price. For less expensive owned homes, the user cost is usually much closer to the amount it could rent for. However, the 
situation in Japan could be quite different since Japan has experienced widespread asset deflation which did not occur in other developed 
countries.   
6 However, it could be argued that these extra services that might be included in the rent are mainly a weighting issue; 
i.e., it could be argued that the trend in the homeowner’s estimated rent would be a reasonably accurate estimate of the 
trend in the rents after adjusting for the extra services included in the rent. 
7 For example, according to the 2013 Housing and Land Survey, the average floor space (size) of owner-occupied housing 
in Tokyo was 110.64 square meters for single-family house owner-occupied housing and 82.71 square meters for rental 
housing – a discrepancy of over 30 square meters. For condominiums, an even greater discrepancy exists: the floor space 
is 65.73 square meters for owner-occupied housing and 37.64 square meters for rental housing. Moreover, in addition to 
the difference in floor space between rented and owned units, the quality of the owned units tends to be higher than the 
rented units and these quality differences need to be taken into account. 
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dwelling unit and “market rent” is the rent paid by the renter in the first period after a rental contract 
has been negotiated. In a “normal” economy which is experiencing moderate or low general 
inflation, typically market rent will be higher than contract rent. However, if there are rent controls or 
a temporary glut of rental units, then market rent could be lower than contract rent. In any case, it 
can be seen that if we value the services of an owner occupied dwelling at its current opportunity 
cost on the rental market, we should be using market rent rather than contract rent 

It can be seen that there are many problems when we attempt to value the services of both owner 
occupied housing and of rented dwelling units. There have been many attempts in the literature that 
try to measure these possible biases. For example, Crone, Nakamura and Voith (2004) and Gordon 
and Goethem (2005) have pointed out the importance of addressing qualitative changes in rents and 
they estimated CPI bias by calculating hedonic-type quality-adjusted indices. Crone, Nakamura and 
Voith (2006), focusing on changes in the estimation method of housing rents for CPIs, have 
analyzed the structure of these biases based on micro-data used to estimate CPI rents. 

The rents used to estimate the cost of rented dwellings in the Japanese CPI  is the aggregate of 
rents paid for rental accommodation. These rents include a combination of newly signed rental 
contracts and rollover contracts for existing tenants. It is appropriate to use both types of contract to 
measure the actual cost of rental housing (but of course, these rents should be quality adjusted for 
depreciation and other changes in quality). But it is not appropriate to use both types of contract to 
impute rents for owner occupied housing: only market rents should be used. It is known that price 
adjustments are basically not made for rollover contracts (i.e. renewed leases). As a result, it is to be 
expected that new contract rents determined freely by the market will diverge considerably from 
rollover contract rents. 

In this regard, Genesove (2003), based on a tracking study using individual data from the 
American Housing Survey and survey research, has analyzed the stickiness of rents by dividing 
them into new contracts and rollover contracts. 

In Japan, Shimizu, Nishimura and Watanabe (2010a) and Shimizu and Watanabe (2011) 
constructed a unique dataset using data from a housing listing magazine and a property management 
company to measure the extent of housing rent stickiness in the country and analyzed the 
micro-structure of rental adjustments.  

In order to clear up remaining issues from Shimizu, Nishimura and Watanabe (2010a) and 
Shimizu and Watanabe (2011), this paper focuses on rent control bias or systemic bias in rental 
housing market and aims to construct a new dataset to re-estimate the stickiness of housing rent in 
Japan. Since rental stickiness is a major factor in the stickiness of CPIs, we believe that measuring it 
will help to clarify issues relating to price indices. 
 
 
 
 
 
 



 

   4

2．Macro-Analysis of Housing Rent  
 
2.1.Data 
 
  When attempting to conduct empirical research focusing on the housing market there are various 
difficulties involved in obtaining research data. This is because the organization and disclosure of 
information lags behind other markets. Data is even more limited for the housing rental market in 
particular. In both domestic and international research, analysis is conducted on a strongly 
hypothetical basis as typified by Shimizu, Nishimura and Watanabe (2010a) and Shimizu and 
Watanabe (2011). 
  Housing rent-related data may be broadly divided into two types. First, there are market rents, 
which are generated when a specific event occurs (i.e. a contract is created). These rents can be 
further broken down into rents based on new contracts when there is tenant turnover and rents based 
on new contracts for tenants who continue to reside in the same unit at the moment when the term of 
the previous contract ends. In general, the former are known as “new contracts” and the latter as 
“rollover contracts.” Rents for the former are basically freely determined by the transaction market, 
while rents for the latter are determined based on systemic limitations such as the Act on Land and 
Building Leases. The other type of data is rent that continues to be paid on an ongoing basis. This 
rent is determined based on the new contract when a tenant arrives or the subsequent rollover 
contract and remains the same as long as no new event (i.e. contract) occurs. In this study, we have 
prepared these three types of data. 
  Data were provided by the company Recruit Insure. This is an insurance company that handles 
rental guarantees. As a result of handling insurance contracts at the time new rental contracts are 
drawn up, it has access to initial new rent amounts. In addition, since it provides compensation for 
rental defaults, it records the rental payment status each month and, by the same token, records the 
status of rental adjustments for rollover contracts. 
  The data is summarized in  
Table 1. It is limited to Tokyo’s wards. We obtained data for 52,524 units covering the Tokyo ward 
area. In terms of the track record for rents recorded during the period covered here, there are 
1,529,485 data items of which 36,832 were generated by new contracts and 41,117 were related to 
rollover contracts. 
  The average rent was ¥101,721 and the standard deviation was ¥46,210. Single-occupancy rental 
housing was common with an average floor space of 32 m2. The average building age was 13.0 
years while the average time to the closest station was 5.1 minutes and the shortest average time by 
train from the closest station to a terminal station on the Yamanote Line (Tokyo, Shinagawa, Shibuya, 
Shinjuku, Ikebukuro, Ueno) or Otemachi was 12.4 minutes, meaning that rental housing was 
concentrated in areas that are relatively convenient in terms of transportation. 
  If we compare the data by separating new contracts and rollover contracts there are no major 
differences in average rent, floor space, building age, time to the closest station or average time to a 
terminal station, which suggests that rental adjustments occur randomly. 
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Table 1: Housing Rent Dataset 

Sample period

Frequency

Area

Type of data

Coverage

Provided by

Number of units

Number of samples

mean s.d. mean s.d. mean s.d.

Monthly rent 101,721.2 46,209.7 100,423.7 45,271.9 102,094.6 46,480.0

Floor space (m2) 32.4 15.6 32.2 15.6 32.5 15.7

Price per m2 3,293.3 788.3 3,271.9 756.8 3,292.8 798.1

Age of unit (years) 13.0 9.9 12.3 10.1 13.4 9.8

Time to nearest station (min) 5.1 3.8 5.0 3.7 5.2 3.9
Time to central business district (min) 12.4 6.4 12.1 6.3 12.5 6.4

Paid rent

New and rollover contracts

Recruit

January 2010 - July 2014

Monthly

Tokyo’s wards

1,529,485 36,832 41,117

52,524

All samples

New contracts Rollover contracts

 
 
2.2. Aggregate Rents in CPI manner 
 

Using the created housing rent database we analyzed macro trends in Tokyo ward area housing 
rents to check the sample selection bias compared with official CPI rent. Here we created 
quasi-official CPI rent index using our dataset. 

Quasi-official CPI rent index creates an index using the same method as the Ministry of Internal 
Affairs and Communications. 

We estimated an index using the same measurement method as the private rent index published by 
Statistics Bureau of Japan (hereafter referred to as CPI rent). 

CPI rent is measured based on a housing rent survey called the Retail Price Survey Rent Survey. 
This surveys the rent per month and total area of housing rented from private owners in 
municipalities covered by the Retail Price Survey. Nationwide, 1,221 districts have been selected as 
rental housing survey areas from census districts in survey municipalities by means of 
size-proportionate sampling. All households residing in housing rented from private owners in a 
given rental survey area are then asked their rent and total floor space.8 

There are 54 survey areas distributed throughout the Tokyo ward areas covered in this paper.9 
Rental survey areas are assigned to three groups and surveyed one group at a time on a rotating basis 

                                                   
8 This adds up to a total of around 28,000 households covered by the survey (see the 2013 Annual Report on the Retail Price Survey). 
9 Rental survey areas are distributed by survey municipality stratification.  
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so that a given rental survey area is surveyed every three months.10 In addition, the rental housing 
index is calculated using the total area and four categories based on the housing structure (small 
wooden housing, medium wooden housing, small non-wooden housing, and medium non-wooden 
housing) as the basic units.11 

In order to artificially measure CPI rent using our study data, we created panel data using the 
53,746 units. We then performed the following calculations. 

First, using all the created panel data, we calculated an index using the CPI rent formula. This 
index was created from all observable paid rent data rather than sampling the survey areas (this shall 
be called the Non-Sampled Rent Index).12 

Next, after performing sampling using the same method as the Ministry of Internal Affairs and 
Communications (MIC), we created an index (called the MIC Method Sampled Index).13 For the 
sampling, we first categorized all data by geographic neighborhood and divided them into 
hypothetical survey areas including roughly 30 to 60 units.14 Secondly, based on these artificially 
created survey areas, we sampled 54 survey areas in the same manner as the official index. Survey 
areas were pre-arranged so that they included at least one unit of each of the four survey categories, 
and at this time four survey areas were randomly selected from the prospective survey areas. 
Random sampling was performed for the remaining 50 survey areas. With regard to prices used in 
index calculation, the sampled 54 survey districts were sorted into three groups, each of which was 
used once every three months.15 Sampling was performed 200 times by means of sampling with 
replacement. 

Figure 1 compares Non-Sampled Rent Index using our dataset, MIC Method Sampled Index 
estimated as described above and actual CPI rent in the Tokyo ward are. These indices take 2010 
annual average as 1. 

First, comparing the Non-Sampled Rent Index and the MIC Method Sampled Index in 
conjunction with the error of ±2σ that occurs due to sampling, we can see that they are roughly the 
same. In other words, this confirms that in terms of the average value for sampling performed 200 
times, the error due to sampling based on the MIC method is not that large. 

                                                   
10 The most recent survey results are used for the rents of the groups that are not surveyed in a given month. In addition, if a surveyed unit 
becomes vacant, the most recent survey result will be used until it is next occupied. Moreover, samples are replaced by changing the rental 
survey areas every five years or so. 
11 Housing with a total floor space of less than 30 m2 is considered small and housing with a total floor space of 30 m2 or more is considered 
medium. The comparative price per 3.3 m2 is obtained by dividing the total number of rental homes by the total floor space and multiplying 
by 3.3. Indices by basic unit category are calculated by dividing the comparative value by the baseline price, then the rent index is obtained by 
calculating weighted averages for the indices by category.   
12 January 2010 was taken as the baseline point. For each of the four index types (small wooden housing, medium wooden housing, small 
non-wooden housing, and medium non-wooden housing), we divided the total rent by the total area and multiplied the result by 3.3 to obtain 
the comparison price per 3.3 m2 . With regard to the total area categories, we divided them by taking 30 m2 as the reference value in the same 
manner as official indices. For the housing structure, houses coded as “wooden” in the data were taken as wooden housing and all others were 
categorized as non-wooden housing. Indices by category were calculated by dividing the comparative price by the baseline price. Since 
weights for aggregating the four category indices have not been published, we calculated the weights based on the proportion of each 
category in Tokyo’s ward areas in the 2009 Housing and Land Survey, in the same manner as the imputed rent for owned homes.  
13 In terms of the categories, formula and weighting, the same method as for the Tokyo ward area described above was used but not all 
payment information was used; instead, the calculations used only hypothetically sampled data based on the same method as the MIAC.  
14 The survey area size was based on the fact that the standard census survey area is set at around 50 households. We created 982 artificial 
survey areas. 
15 For prices in the groups that were not surveyed in a given month, the data for the most recent applicable month were used in the same 
manner as the official index. Additionally, in cases where rent was no longer paid due to a tenant departure, the most recent price was used 
until new payment information was recorded based on the arrival of the next tenant. 
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Second, comparing the MIC Method Sampled Index and the actual CPI rent, we can see the same 
downward trend and actual CPI runs with in ±2σ of MIC Method Sampled Index. This is natural 
because actual CPI’s sample is quite smaller than the created housing rent database. In this context, it 
is assumable that the created housing rent database is not so different from the sample of actual CPI. 
But it is also pointed out some difference, for example, MIC Method Sampling Index decrease larger 
in early period like 2010. To verify this difference, we examine our data more detail. 

 

Figure 1: Comparison of Tokyo Ward Area Rent Indices 

 

Table 2: Dataset by Structure Type 

Number of samples

Number of units

mean s.d. mean s.d. mean s.d. mean s.d. mean s.d.

Monthly rent 101,721.2 46,209.7 58,487.2 11,548.7 87,521.4 25,354.3 79,801.6 17,760.7 138,879.6 50,387.7

Floor space (m2) 32.4 15.6 18.8 4.6 39.9 9.1 22.3 3.7 47.7 13.7

Price per m2 3,293.3 788.3 3,228.5 746.9 2,200.4 459.9 3,587.0 610.0 2,972.6 842.0

Age of unit (years) 13.0 9.9 19.1 10.9 17.7 10.0 11.6 9.2 13.4 9.9

Time to nearest station (min) 5.1 3.8 7.5 4.4 9.3 6.2 4.5 3.0 5.3 4.2
Time to city center (min) 12.4 6.4 15.5 6.8 18.0 6.0 11.5 5.9 12.7 6.6

52,524 4,106 719 27,045 20,654
(1.000) (0.078) (0.014) (0.515) (0.393)

1,529,485 121,784 22,908 776,367 608,426
(1.000) (0.080) (0.015) (0.508) (0.398)

All samples
Small wooden housing Medium wooden housingSmall non-wooden housingMedium non-wooden housing

 
 

The weights for the four categories estimated in this study are 0.16 for small wooden housing, 
0.07 for medium wooden housing, 0.38 for small non-wooden housing, and 0.38 for medium 
non-wooden housing. These weight is estimated from 2008 Housing and Land Survey.  

 
Table 2 provides a summary by category of the study data. As one can see from the table, the 
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proportions for wooden housing diverge from their weights (7.8% for small wooden housing and 
only 1.4% for medium wooden housing). In other words, significant weight is applied to the 
movement of prices calculated based on small samples. In addition, the 2013 average for rents paid 
for privately owned housing in Tokyo’s ward area in the Retail Prices Survey was ¥2,654 which is 
lower than the average in our data. Based on the preceding, we may presume that distribution 
differences exist between the housing rent data used in this study and the samples used in the actual 
CPI. 

By above examination, the created housing rent database doesn’t have considerable degree of bias 
but the composition ratio of four categories on CPI rent is slightly different i.e. the number of 
wooden housing is small. 
 
2.3.Hedonic estimation for housing rent 
 

In this section, we estimate hedonic constant quality index using new housing rent data.  
 
Shimizu, Nishimura and Watanabe (2010), Shimizu and Watanabe (2011) indicated that difference 

between new housing rent and paying rent impacts rent price indices. They mentioned that paying 
rent occasionally changes during the contract period. In the opposite direction, new housing rent 
reflects changes in the market. As a consequence of this difference, significant difference is caused 
between two price indices.  

Let us begin with a hedonic price index. Suppose that we have the price and 
property-characteristics data of houses, pooled for all periods t=1,2,...,T , and that the number of data 
samples in period t  is nt. Then, a standard hedonic price index is produced from the following 
house-price estimation model: 

ln Rit= βt xit + εit      (1) 
 

 where Rit is the rent of house i in period t, βt is a vector of parameters associated with residential 
property characteristics, xit is a vector of property characteristic for house i in period t, and εit is an 
error term, which consists of time dummies and iid disturbance (εit≡α+δt+νit and  νit~N (0, σv

2)). 
The standard hedonic price index is then constructed from the time dummies. The coefficient βt is 
often assumed to be constant over time; in that case. 
Shimizu, Takatsuji, Ono and Nishimura (2010) and Shimizu, Nishimura and Watanabe (2010) 

modified the standard hedonic model given by equation (1) so that the parameters associated with 
the attributes of a house are allowed to change over time. Structural changes in the Japanese housing 
market have two important features. First, they usually occur only gradually, triggered, with a few 
exceptions, by changes in regulations by the central and local governments. Such gradual changes 
are quite different from “regime changes” discussed by econometricians such as Bai and Perron 
(1998) in which structural parameters exhibit a discontinuous shift at multiple times. Second, 
changes in parameters reflect structural changes at various time frequencies. Specifically, as found 
by Shimizu, Nishimura and Watanabe (2010), some changes in parameters are associated with 
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seasonal changes in housing market activity.  
To apply this method, estimate the model defined by equations (1) for periods t = 1, . . . , τ, where τ 

< T represents the window width. As usual, set d1 = d1
* ≡ 1 and denote the remaining estimated time 

parameters for this first regression by d2
*,...,dτ

*. These parameters are exponentiated to define the 
sequence of house price indexes Pt for the first τ periods; i.e., Pt ≡ exp [dt

*] for t = 1,2,...,τ. Then this 
τ period regression model using the data for the periods 2, 3,...,τ+1 can be repeated and a new set of 
estimated time parameters, d2

2* ≡ 1, d3
2*,..., dτ+1

2* can be obtained. The new  price levels Pt
2 for 

periods 2 to τ+1 can be defined as Pt
2 ≡ exp[dt

2*] for t = 2,3,...,τ+1. Obviously, this process of adding 
the data of the next period to the rolling window regression while dropping the data pertaining to the 
oldest period in the previous regression can be continued. The focus in the Shimizu, Takatsuji, Ono 
and Nishimura (2010) paper was on determining how the structural parameters changed as the 
window of observations changed.16 
In this paper, we run rolling regression using new housing rent with T =12. Table 3 indicates the 

estimation results of rolling hedonic models. 
 

 

Figure 2: Comparison of actual CPI and estimated indices. 

 
Figure 2 shows estimated result of Hedonic new contract rent index and last comparison results. 

In 2010, Hedonic index follows the MIC Method Sampled Index but it began to fluctuate from 
November 2010. At first, it underrun the MIC Method Sampled Index but it started to outrun from 
July 2012. After this period, it raised significantly and this hike can’t be seen on other indices. We 
assume that this price hike reflects the effect of the economic policy i.e. “Abenomics” and changes 
in markets. 
 
 

                                                   
16 They called their method the Overlapping Period Hedonic Housing Model (OPHM).   
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Table 3: Estimation Result of Hedonic Model of New Housing Rent 

Estimation
Window

Floor
space

Age of
building

Time to
nearest
station

Commutin
g time to

CBD

Adjusted
R2

Number of
observations

201001 - 201012 0.0188 -0.0109 -0.0087 -0.0058 0.917 17,697
201002 - 201101 0.0188 -0.0109 -0.0088 -0.0058 0.916 16,707
201003 - 201102 0.0188 -0.0109 -0.0089 -0.0059 0.917 15,670
201004 - 201103 0.0188 -0.0110 -0.0090 -0.0059 0.917 14,504
201005 - 201104 0.0188 -0.0110 -0.0092 -0.0058 0.916 13,303
201006 - 201105 0.0189 -0.0111 -0.0094 -0.0058 0.915 11,684
201007 - 201106 0.0189 -0.0112 -0.0096 -0.0060 0.914 10,667
201008 - 201107 0.0190 -0.0114 -0.0097 -0.0062 0.916 9,942
201009 - 201108 0.0189 -0.0115 -0.0095 -0.0065 0.918 9,099
201010 - 201109 0.0190 -0.0114 -0.0099 -0.0065 0.919 8,346
201011 - 201110 0.0191 -0.0113 -0.0104 -0.0067 0.922 7,571
201012 - 201111 0.0191 -0.0113 -0.0105 -0.0066 0.924 6,698
201101 - 201112 0.0191 -0.0114 -0.0104 -0.0067 0.924 6,490
201102 - 201201 0.0192 -0.0114 -0.0104 -0.0067 0.927 6,446
201103 - 201202 0.0192 -0.0113 -0.0101 -0.0065 0.927 6,485
201104 - 201203 0.0192 -0.0113 -0.0102 -0.0067 0.927 6,564
201105 - 201204 0.0194 -0.0113 -0.0099 -0.0071 0.928 6,664
201106 - 201205 0.0194 -0.0112 -0.0096 -0.0075 0.929 6,782
201107 - 201206 0.0194 -0.0110 -0.0095 -0.0074 0.927 6,788
201108 - 201207 0.0193 -0.0110 -0.0096 -0.0071 0.925 6,880
201109 - 201208 0.0193 -0.0109 -0.0098 -0.0068 0.923 6,887
201110 - 201209 0.0191 -0.0109 -0.0096 -0.0071 0.922 6,913
201111 - 201210 0.0191 -0.0110 -0.0096 -0.0072 0.922 6,920
201112 - 201211 0.0192 -0.0110 -0.0094 -0.0074 0.922 6,988
201201 - 201212 0.0191 -0.0109 -0.0091 -0.0075 0.922 6,963
201202 - 201301 0.0189 -0.0109 -0.0091 -0.0072 0.918 6,968
201203 - 201302 0.0188 -0.0109 -0.0091 -0.0076 0.918 7,000
201204 - 201303 0.0188 -0.0108 -0.0093 -0.0076 0.918 7,012
201205 - 201304 0.0187 -0.0109 -0.0097 -0.0073 0.917 6,939
201206 - 201305 0.0186 -0.0109 -0.0098 -0.0071 0.916 6,785
201207 - 201306 0.0186 -0.0110 -0.0098 -0.0071 0.917 6,725
201208 - 201307 0.0186 -0.0110 -0.0098 -0.0073 0.918 6,526
201209 - 201308 0.0186 -0.0110 -0.0097 -0.0075 0.918 6,409
201210 - 201309 0.0187 -0.0110 -0.0097 -0.0074 0.918 6,260
201211 - 201310 0.0186 -0.0110 -0.0098 -0.0073 0.916 6,179
201212 - 201311 0.0186 -0.0110 -0.0099 -0.0073 0.916 6,028
201301 - 201312 0.0187 -0.0110 -0.0105 -0.0075 0.915 5,869
201302 - 201401 0.0189 -0.0109 -0.0107 -0.0078 0.918 5,718
201303 - 201402 0.0191 -0.0108 -0.0110 -0.0077 0.918 5,530
201304 - 201403 0.0190 -0.0108 -0.0109 -0.0075 0.919 5,389
201305 - 201404 0.0191 -0.0107 -0.0109 -0.0075 0.918 5,288
201306 - 201405 0.0192 -0.0106 -0.0112 -0.0077 0.918 5,273
201307 - 201406 0.0191 -0.0105 -0.0114 -0.0077 0.916 5,206
201308 - 201407 0.0192 -0.0104 -0.0113 -0.0079 0.915 5,225

Average 0.0190 -0.0110 -0.0099 -0.0070 0.9196 7,863  
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3．Micro-Analysis of Rent  
 
3.1. Frequency of Rent Adjustments  
 
  In this section we will conduct further analysis at the micro level. We will begin by measuring the 
stickiness of rent. What we will measure here is the probability that rent will not change during a 
given year (i.e. the percentage of all units for which the rent does not change), which may be 
expressed as Pr(ΔRit=0). 
  Rents are changed at the times when rental contracts are revised, which means either 1) there is 
tenant turnover or 2) the rental contract is renewed even though there is no tenant turnover. Iit

Nis a 
variable that takes a value of 1 if unit turnover occurs and a new contract is agreed between the 
landlord and the new tenant with regard to unit i in period t, and 0 otherwise. Meanwhile, Iit

R takes a 
value of 1 if a rollover contract is agreed between the existing tenant and the landlord with regard to 
unit i in period t, and 0 otherwise. In addition, the rent level for unit i in period t is denoted by Rit, 
while ΔRit≡Rit - Rit-1 shows the rental adjustment amount at the time the contract is agreed. Therefore, 
the probability that there will be a change in rent (Pr(ΔRit=0)) can be expressed as follows: 

Pr(ΔRit=0) = [1 - Pr(Iit
N =1) - Pr(Iit

R=1)] + Pr(ΔRit=0 | Iit
N=1)Pr(Iit

N=1) 
+Pr(ΔRit=0 | Iit

R=1)Pr(Iit
R=1)    (2) 

Let us look at the terms on the right side of Eq. (2) one at a time. First, as seen in  
Table 1, among the total of 52,524 units, 36,832 new contracts occurred during the entire sample 

period. However, this does not mean that the rent was changed for all units for which new contracts 
were signed. This is examined in Table 4. The upper part of this table shows the proportion of rents 
that decreased, remained stable and increased among those units for which a new contract occurred 
within the sample period. Looking at the sample period as a whole, the rent was kept stable for 
86.2% of the 36,832 new contracts. Meanwhile, the lower part of the table shows the same figures 
for rollover rents. Rollover contracts were renewed for 41,117 of the units during the sample period 
but the rent remained stable for 98.0% of these. 

Taking these numbers as given, the first term on the right side of Eq. (2), [1- Pr(Iit
N=1)-Pr(Iit

R=1)], 
is 0.526, which shows that there was neither a new contract or contract renewal for 52.6% of the 
units. Moreover, even if a new contract did occur, there was a 0.862 probability that the rent would 
be kept at the same amount, which means that the second term on the right side of Eq. (2), 
Pr(ΔRit=0|Iit

N=1)Pr(Iit
N=1), is 0.193. Similarly, even if a rollover contract occurred, the rent did not 

change for 95.8% of units, so the third term on the right side of Eq. (2), Pr(ΔRit=0|Iit
R=1)Pr(Iit

R=1), is 
0.245. Based on the above, the sum of the three terms on the right side of Eq. (2) is 0.964, so the 
proportion of units for which rent did not change in one year, (Pr(ΔRit=0)), is 96.4%. 
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Table 4: Nominal Rigidity of Rent 

Rent decreased Rent unchanged Rent increased Total (Rent change)

4,181 31,737 914 36,832 5,095
(0.114) (0.862) (0.025) (0.224) (0.138)

641 40,284 192 41,117 833
(0.016) (0.980) (0.005) (0.250) (0.020)
4,822 72,021 1,106 164,356 5,928

(0.029) (0.438) (0.007) (1.000) (0.036)

Changes accompanying
new contracts

Changes accompanying
rollover contracts

Total contract changes

 
 
How should we interpret these results showing that the rent did not change in a given year for 

96.4% of units and, conversely, did change for 3.6% of units? According to Genovese (2003), who 
performed similar calculations for the U.S., the proportion of units for which rent did not change in a 
given year in the U.S. was 29%, with the rent being changed for the remaining 71%. Hoffmann and 
Kurz-Kim (2006), meanwhile, performed similar calculations for Germany, finding that the 
proportion of units for which rent did not change in a given year was 78% while it was changed for 
the remaining 22%. Compared to these figures, the 3.6% probability that rent will be changed in 
Japan is extremely low, representing a mere 1/20th of the U.S. figure and 1/6th of the German figure. 
It can therefore be said that rents in Japan have an extremely high degree of rigidity compared to the 
U.S. and Germany. 

Figure 3a and 3b look at changes over time in nominal rent rigidity. Given that rollover contracts 
occur once every two years as a rule, they reduce the frequency of new contracts. Additionally, if we 
look at changes in the probability that rents will not change, gradual changes can be seen over time, 
but when aggregated by month, they remain stable at roughly 85%.   
 

On the other hand, the stickiness of rollover rents (i.e. the probability that the rent will not change) 
hovers at around 95%. In other words, this shows that while the probability of a change in rent 
accompanying a new contract changes based on seasonality, there is no change in the probability of 
rent changing for rollover contracts, which remains uniform. To put it another way, we may consider 
that neither new contract rent nor rollover contract rent change depend on the contract renewal time 
and instead occur randomly in conjunction with contract changes. 

Next, we looked at the magnitude of rental changes when a rent renewal event occurs (Figure 4). 
Specifically, we observed the probability density for the rental comparison before and after rent 
revision (ΔRit=Rt /Rt-1|Iit

N=1, ΔRit=Rt /Rt-1|Iit
R=1) excluding events in which the rent was kept at the 

same level. First, looking at the rent renewal range for new contracts, the scope of rent renewal was 
from -30% to +10%. For rollover contracts, on the other hand, upward revisions were relatively few 
in comparison to new contracts. Even if there was a rental revision, the amount was more or less the 
same as before and it was most likely to be a downward adjustment. In other words, it is rare for rent 
to be increased for a rollover contract. If we look at the extent of decreases in rent, there was a 
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certain likelihood of new contract rents decreasing by as much as 30%, whereas for rollover 
contracts, it was kept at around 20%. Thus, for rollover contracts, not only is the probability that the 
rent changes extremely low, but if a change does occur, the scope of the change will be small.   
 

 

a) New Contracts  
 

 

b) Rollover Contracts 

Figure 3: Monthly Changes in Nominal Rigidity of Rent 
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a) New Contracts 

 

b) Rollover Contracts 

Figure 4: Rent Revision Range Density Distribution 

 
In addition, for both new contract rent revisions and rollover contract rent revisions, the revision 

probability decreases in the vicinity of 0. In other words, this shows that rent revisions are made 
within a certain range and it is rare for minor changes to occur. This suggests the presence of a 
so-called “menu cost.” 
Since the probability of a rent revision event occurring is extremely low, we may also consider that 

once such an event does occur, the range of the change will be relatively large compared to other 
goods and services. For example, new contract revisions occur as a result of finding new tenants via 
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listing magazines, the Internet, etc., and if a new tenant cannot be found within a certain period of 
time, the search will be continued by lowering the amount of rent. In such cases, we may consider it 
unlikely that the price revision will be a minor one since the change must be enough to justify the 
time and cost involved in running advertisements and implementing the price change. 
 
3.2. Time-Dependent versus State-Dependent Adjustments 
 

In a given month, the rent for a given unit will be revised while the rent for another unit will not 
be revised. What is the reason for this difference? There are two theories. The first is that there is a 
target rent level for different units, and when they diverge significantly from that level, the rent will 
be revised. According to this theory, the more the rent for a given unit diverges from the target level, 
the higher the probability that it will be revised. The extent to which the current rent diverges from 
the target rent is called the “price gap,” and using this term, we can say that the probability of rent 
revision depends on the price gap. This theory is referred to as “state-dependent” pricing. In contrast, 
there is another theory which says that the probability of rent revision does not depend on the price 
gap at all. In other words, the probability of rent revision does not change based on how close or 
how far the current rent is from the target level. This is known as “non-state dependent” or 
“time-dependent” pricing. Below, we will investigate whether rent revision is state-dependent or 
time-dependent using the method of Caballero and Engel (2007). 

We will define the target rent level as Rit
*
 which we will assume is determined based on the 

following formula:  
Δlog Rit

* = Δξt+νit     (3) 
 

Here, Δξt represents aggregate shocks (shocks common to all units) and νit idiosyncratic shocks. The 
price gap is defined as the difference between the current rent and target rent level—i.e. Xit≡logRit - 
logRit

*. The probability that the rent will be revised based on this condition alone is expressed by the 
following equation: 

Λ(x)≡Pr(ΔRit≠0 | Xit=x)    (4) 
 

This Λ(x) function is called the adjustment hazard function. It was first proposed by Caballero and 
Engel (1993). If the probability Pr(ΔRit≠0) changes depending on the state variable x, it is 
state-dependent, and if it does not depend on x, it is time-dependent. 
  Having established the above, it is possible to calculate how the average rent level of all units 
responds to aggregate shocks.  

Δlog Rit(Δξt)≡∫ΔlogRit(Δξt, x)h(x)dx= - ∫(x - Δξt) Λ(x - Δξt) h(x)dx  (5) 
 

Here, h(x) is the cross-section distribution of the state variable x. Differentiating Eq. (5) based on 
aggregate shock after integrating i yields the following equation: 
  limΔξt→0 ΔlogRt /Δξt =∫Λ(x)h(x)dx+∫xΛ(x)’h(x)dx   (6) 
 

The left side of this equation indicates how much the average rent for all units responds to 
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aggregate shocks and is similar to an impulse response function. If the average rent for all units is 
adjusted rapidly in response to aggregate shocks, this value will be high. In this sense, the left side of 
Eq. (6) represents the elasticity of rent. According to Eq. (6), the elasticity of rent defined in this way 
is decided by two factors. The first term on the right side is the average rent adjustment probability 
for all units. Naturally, if the rent revision probability for all units is high, the average value will be 
high as well and rent will therefore be elastic. However, according to Eq. (6), the elasticity of rent is 
not just defined by this because a second term exists on the right side. In order to explain the 
significance of the second right-hand term, let us consider a case where Λ(x) does not depend on 
x—i.e. a time-dependent case. In this case, since Λ’(x) is 0, the second right-hand term is also 0. 
However, in a state-dependent case, Λ’(x) is not 0, so the second right-hand term will not be 0 either. 
As shown by Caballero and Engel (2007), the second right-hand term is positive in many 
state-dependent models. The value of the second right-hand term is determined by how large Λ’(x) is 
(how much it differs from 0). Caballero and Engel (2007) refer to the first right-hand term as the 
intensive margin and the second right-hand term as the extensive margin. 

In order to apply the above analysis framework to rent, we will first define Λ(x) for housing rent 
as follows: 

 
Λ(x)= Pr(ΔRit≠0 | Iit

N=1, xit=x) Pr(Iit
N=1, xit=x) 

+ Pr(ΔRit≠0 | Iit
R=1, xit=x) Pr(Iit

R=1, xit=x)   (7) 
 
As can be understood from the right side, the rent revision probability function Λ(x) is composed of 
four conditional probabilities. It is the sum of the product of the probability of a state-dependent new 
contract occurring (Pr(Iit

N=1, xit=x)) and the probability of the rent revision based on that contract 
(Pr(ΔRit≠0 | Iit

N=1, xit=x)) and the product of the probability of a rollover contract occurring 
(Pr(Iit

R=1, xit=x)) and the probability of the rent changing based on that (Pr(ΔRit≠0 | Iit
R=1, xit=x)). 

  
 

 

Figure 5: Price Gap Distribution 
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Figure 6: State-Dependency 

Figure 5 looks at the distribution of the price gap x.17 For both new contracts and rollover 
contracts, it falls within the range of roughly -0.3 to +0.4. In other words, at its highest, the rate of 
divergence from the appropriate rent level is around 30%. Given this distribution for x, Figure 6 
shows the calculated four conditional probabilities in Eq. (7). 

First, the probability of a new contract occurring (Pr(Iit
N=1, xit=x)) in the upper left of Figure 6 is 

more or less level at around 0.025 per month (approx. 30% per year). In other words, this is not 
dependent on the price gap. We may consider tenant turnover as occurring when moving becomes 
necessary due to circumstances such as changing job, getting married, giving birth, etc., and this 
shows that these circumstances occur independently of the price gap. No tendency for people to 
move due to their current rent being higher than the appropriate level can be observed. The 
probability of a rollover contract occurring (Pr(Iit

R=1, xit=x)) shown in the lower left of Figure 6 is 
also more or less level and not dependent on the price gap. We can see that contract renewals occur 
once every two years or so regardless of the price gap. 

Next, if we look at the probability that rent will change based on a new contract (Pr(ΔRit≠

0 | Iit
N=1, xit=x)) in the upper right of Figure 6, it is more or less flat, but when one examines it in 

detail, there is a slight upward slope and there is dip at 0.3. What this means is that if tenant turnover 
occurs in units where the current paid rent is higher than the appropriate level (market rate), the 
probability of the rent being changed is higher than it is in cases of tenant turnover in units where the 
current rent is not higher. This suggests that when searching for new tenants for units where the paid 
rent is higher than the market rent, it will not be possible to find one unless a lower rent is set. Finally, 
looking at the probability that the rent will change based on rollover contracts (Pr(ΔRit≠

                                                   
17The target rent R* was estimated based on the hedonic method in the same manner as Shimizu, Nishimura and Watanabe (2010a). With 
regard to the choice of hedonic model, we chose the Rolling Hedonic Model proposed by Shimizu, Ono, Takatsuji and Nishimura (2010).  
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0 | Iit
R=1, xit=x)) in the lower right, one can see that it is similar to new contracts: it slopes upward 

when the price gap exceeds the level of 0.3. 
Compared to Shimizu, Nishimura and Watanabe (2010a)’s estimation results, a number of 

differences can be observed in these results. The reason for this may be that the distribution of price 
gap x varies. In Shimizu, Nishimura and Watanabe (2010a), the bubble period that occurred from the 
1980s through the 1990s is included in the sample, so x changed significantly due to abrupt 
fluctuations in R*. As a result, despite the strong inherent stickiness of the rental market, a tendency 
for paid rents to approach market rents was observed. However, Shimizu and Watanabe (2011) 
obtained more or less the same results in analysis using large management company data. In this 
sense, a certain robustness can be seen in terms of Japanese rents’ rigidity and price gap dependency. 

Table 5 summarizes the above estimation results. It shows at a glance how the four probabilities 
indicated on the left side are dependent on the price gap x. On the one hand, we can see that the 
probability Pr(Iit

N=1, xit=x) tends to slightly decrease somewhat as the price gap x grows bigger, 
whereas the probability Pr(Iit

R=1, xit=x) does not depend on the price gap and remains more or less 
fixed. Meanwhile, the probability Pr(ΔRit≠0 | Iit

N=1, xit=x) that the rent will be changed when there 
is tenant turnover becomes larger when the price gap x is positive compared to when it is negative. 
This suggests that when the current rent exceeds the market rate, rent will be adjusted at the time of 
tenant turnover. Finally, the probability Pr(ΔRit≠0 | Iit

R=1, xit=x) also becomes larger when the price 
gap x is positive compared to when it is negative. 

As shown in Eq. (7), it is possible to calculate Λ(x) using the four probabilities in Table 5. The 
results of the actual calculations are shown in the row for Λ(x) in Table 5. Λ(x) is more or less flat, 
with no relation to x. We can consider this as showing that Λ(x) mostly does not depend on x. The 
level of Λ(x) stays between 0.003 and 0.005, and this, as shown by the definition of Λ(x) in Eq. (6), 
is an indicator representing the elasticity of rent. It signifies that in a given year, the rent will be 
changed for 4.1% to 5.5% of all units. 

Here, a key point is how much the intensive margin and extensive margin contribute to the rent 
revision probability. If we actually calculate how much each contributes in line with Eq. (6), the 
formula is as follows18: 

 
∫Λ(x)h(x)dx =0.0500, ∫xΛ(x)’h(x)dx =0.0081, limΔξt→0 ΔlogRt /Δξt =0.0581 (8) 

 
In other words, Caballero and Engel (2007)’s price elasticity indicator on the left side of Eq. (6) is 

0.0621. If we separate this into two, following the example of Eq. (6), the intensive margin is 0.0081 
and the extensive margin is 0.0082. From this we can see that the extensive margin is extremely 
small, accounting for only 14% of Caballero and Engel (2007)’s price elasticity indicator. We may 
consider it as being practically 0. The fact that the extensive margin is 0 means that rent revision is 
                                                   
18Comparing the analysis results in Table 5 to Table 3 in Shimizu, Nishimura and Watanabe (2010a), the value of Λ(x) differs considerably. 
According to Table 3 in Shimizu, Nishimura and Watanabe (2010a), the value of Λ(x) is around 10%, which is double the result in this paper. 
When we look at the source of this difference, we find that it can largely be explained by the difference in probability Pr(ΔRit≠0 | Iit

N=1,xit=x). 
In this paper, the probability that rent will be changed when there is tenant turnover is approximately 20%, but in Shimizu, Nishimura and 
Watanabe (2010a) it is around 70%. This may reflect a fundamental difference in the nature of the buildings covered by the analysis. It may 
also reflect the difference in the analysis periods. Specifically, Shimizu, Nishimura and Watanabe (2010a)’s sample period includes the bubble 
period. That was a time when major fluctuations in the market occurred rapidly, so we may consider that landlords and tenants both behaved 
in a way that led to rent being changed when a new contract was agreed.  
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not state-dependent but time-dependent. 
 

Table 5: Summary of Estimation Results 

0.035 0.029 0.023 0.021

0.006 0.026 0.028 0.027

0.131 0.134 0.138 0.137

0.015 0.022 0.020 0.021

0.005 0.004 0.004 0.003

0.039 0.569 0.337 0.047

( )Pr 1|N
it itI X x= =

( )Pr 1|R
it itI X x= =

( )Pr 0 | 1,N
it it itR I X x∆ ≠ = =

( )Pr 0 | 1,R
it it itR I X x∆ ≠ = =

( )xΛ

( )h x

� ∈ �0.0,0.2�� ∈ ��0.4, �0.2� � ∈ ��0.2,0.0� � ∈ �0.2,0.4�

 
 
4．Re-estimation of CPI 
 

We have seen in the previous sections that the probability of individual rent adjustments is very 
low and that it depends little on price imbalances. These two facts imply that price flexibility in 
terms of the impulse response function is low, thus causing the CPI for rent to respond only slowly 
to aggregate shocks. Shimizu, Nishimura and Watanabe (2010a) simulate estimation of CPI 
depending on the change of stickiness and examine the impact. In this paper, we simplify the model, 
we assume that the (imputed) prices for owner-occupied housing services are very flexible and thus 
never deviate from the corresponding market prices. Based on this assumption, we replace the 
imputed rent for owner-occupied housing in the CPI by our estimate of the market rent R*. And for 
second assumption, we replace the imputed rent for OOH by our estimate of the depreciation 
adjusted rent R-age. A certain amount of depreciation occurs over rent properties year by year. We 
estimate R-age by multiplying the imputed rent of OOH by this depreciation rate as a rise of prices. 
The depreciation rate is estimated as -0.01119 from Table 3.   
Figure 8 shows R*, R-age and actual CPI in 2000:1Q-2014:4Q. This treatment is perfectly consistent 
with the rental equivalent approach which “values the services yielded by the use of a dwelling by 
the corresponding market value for the same sort of dwelling for the same period of time” (Diewert 
and Nakamura, 2009).  
 

Figure 7 shows clearly that actual CPI rent continues to decrease but contrary to Hedonic estimate 
Rt

* increased 6% from 2006 to 2008. After that it drop sharply due to the Financial Crisis but it turns 
up again after starting the great ease by “Abenomics”. In the other hand, depreciation adjusted R-age 
runs intermediate between R* and actual CPI. And it is clear that if we adjust the depreciation, the 

                                                   
19 The average of coefficient β for “Age of Building” in Table 2 is -0.011. It means that the depreciation rate is minus 1.1 percent per year.  
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reduction of index has practically disappeared and it stays almost flat.  
Figure 8 shows the simulation result how these change of rent impacts to CPI. First we look at R*. 

During IT bubble in early 2000’s, it impacts about 0.4% to difference of inflation. From 2006 to 
2008 just before the Financial Crisis, largest difference of inflation is 0.5% and average difference is 
about 0.3 %. 

Focusing from Jan. 2013 onward that Bank of Japan announced the price stability target and 
started the great ease, there is a difference from 2013:4Q. 0.2% difference constantly appeared from 
this period. This difference is important signal because Hedonic estimate Rt

* turns up meanwhile 
CPI rent continues to decrease. It implies that the difference from actual CPI seems to increase 
because Hedonic estimate Rt

* seems to be increasingly apt to increase. 
Next we turn into age adjusted CPI rent. In 2001, its inflation does not quite reduced and stay 

about half of actual CPI. Also it is significant that it does not reflect the hike during the Financial 
Crisis, it almost follows the actual CPI. In addition, it also is not sensitive to the change from 
2013:4Q. 

This result shows clearly that the depreciation adjusted rent modifies the downward bias of actual 
rent. But it is also based on the sticky rent prices so it hardly reflects the effect of asset price 
fluctuation.  

Shimizu, Nishimura and Watanabe (2010a) examined same analysis for the period after bubble 
burst. They found that estimated CPI replaced by Rt

* indicates deflation from 1993 to 1994. 
However the time that actual CPI starts to indicate minus inflation is after 1995. They designated 
that there is a possibility that this gap led to behind the timing of monetary easing.  

From such experience, it is bound to be quite important that how the CPI treats the 
owner-occupied housing rent on these background to evaluate the effect of “Abenomics” or policy 
change in these days.  

 

Figure 7: Hedonic estimate Rt*, R-age and Actual CPI 
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Figure 8: Reestimates of CPI inflation under Rent for OOH replaced by Rt* and R-age 

 
5．Conclusion 
 
Goods and services prices, as represented by consumer price indexes and the like, have not 

changed all that much in response to fluctuations in asset prices. In particular, there was no major 
change in goods and services prices even during the significant rise in asset prices that was one of 
the factors leading to the global financial crisis and subsequent decline in such prices. This lack of 
correlation means that business cycle management via financial policy is difficult. 
  Accordingly, focusing on rents, which are an important connecting point between asset market 
and goods and services market, we attempted to measure housing rent for Japan. Our research has 
two major implications for the construction of a price index for rented properties in Japan.  

Our first major point is that the Japanese rent index has a downward bias due to the neglect of 
depreciation. In other words, the actual CPI holds a strong downward bias due to the neglect of this 
“aging depreciation”. We calculated depreciation rate for housing rent in Japan using hedonic 
regression techniques and it is approximately 1.1 percent per year.20 In addition to this depreciation 
bias problem, housing rent has another problem in CPI: namely strong rigidity of price changes.  

Thus our second major result in this paper showed that, while rents based on new contracts 
change in an elastic manner, actual paid rents change only gradually, even when market shocks occur. 
In other words, average market rents, which are representative of consumer prices, have a strong 
tendency to change in a random manner, independently of changes in rents determined freely by the 
market. This rent stickiness means that consumer prices as a whole fluctuate gradually. As a result, 

                                                   
20 The depreciation rate is expressed as a fraction of property value, which includes the value of land. Thus the structure (net) depreciation 
rate is actually higher than 1.1% per year. 



 

   22

when it comes to financial policy and the like, agile policy management targeting only goods and 
services price indicators is not possible.  

Under this situation, the importance of developing economic statistics (residential price indices) 
that are able to accurately capture fluctuations in residential property prices as an asset price has been 
pointed out (Diewert, 2007) and the United Nations, IMF, OECD, BIS, and ILO have jointly put 
together international handbook on residential property price indices.21 Many countries in Europe 
are constructing these types of indices and from March 2015, a Residential Property Price Index has 
been published on an experimental basis for the past 3 years in Japan.   

By developing a Residential Property Price, it becomes possible to construct user cost price 
indexes and acquisition cost price indexes for OOH and these alternative OOH indexes can be 
compared with their rental equivalence counterparts. On the other hand, the fact that such an index 
has been developed does not mean that it is possible to respond immediately to asset bubbles or 
subsequent recessions. However, considering past experiences in which policy implementation 
delays caused significant economic confusion, it is strongly hoped that the development of asset 
price-related statistics will make it possible to achieve more flexible policy management. 

Going forward, it will likely be necessary to clarify the relationship between asset price 
fluctuations and rent fluctuations. There are also still many significant questions to be addressed in 
future regarding this issue.    
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