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Abstract

Extremely high prices of housing in Tokyo arewell known. However, areal puzzle of the Tokyo housing
market is not the absolute level of housing purchase prices, which could bejustified by its high productivity of
resdents and limited supply, but the high purchase prices réeative to rents.

We take advantage of annual micro data setswhich we have compiled from individual listingsin thewidely-
circulated real estate advertissment magazine. A data set compiled from the " properties for investment” section lists
both asking (purchase) prices and rents for the same property. With this data, the pricerent ratio is directly
observable and expected capital gains before tax and commissions are found to bejust less than 90 percent in ten
years. The "repeatedly-listed properties for investment” data set, a subsst of the first data set, contains only those
units in the same buildings after a one-year interval. In this data set, price, rent, and ex post capital gains are all
observable. They are used to show that ex post returns on housing investment in the last four years were actually
rather modest. The data set for "housing for purchasg' and the data set for "housing for rent" data sections were
separatdy used for hedonic regressions, from which we congtructed the hedonic price index and the hedonic rent
index. Those regressions show the effects of various determinants for housing prices and rents. The time (year)
dummy variables in thehedonic regressions give that estimate of increases in prices and rentsin the last eleven years
in Tokyo. According to these estimates, prices increased 85 to 90 percent over the 1981-92 period, while rents
increased about 65 percent during the same period. The price-(annual) rent ratio rents appears to have fluctuated
around a congtant ratio between 17 and 32. Finally, the weak-form efficiency of excess returns on housing is

rgected. However, the conclusion is tentative considering the small sample of our data.
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1. Introduction

Extremdy high prices of housing in Tokyo are wel known. It is a socid problem in
Japan that an average wage earner [sdlary-man| finds atypica housing for his family size to be
about eight times his annua sdlary.’ However, a red interesting phenomenon from the
€conomics point of view is not the absolute level of housing price but the high price-rent ratio
in Tokyo. The absolute level of theland priceis determined by demand and supply of land, ad
high productivities with limited supply will explan high prices. That is why we observe high
land prices in downtown Tokyo, midiown Manhattan, the City in London, the central part of
Paris, and their fird-tier suburbs. What seems peculiar to Tokyo is that housing rents (both on
land and structures) are not as high as purchase prices compared to other cities?

The price-annua rentd ratio (areciproca of invesment direct return) for typica housing
is found to be about 25 in Tokyo which means the return on housing investment is about 4% in
ayear, much lower than the long-term government bond coupon rates. The high price-rent ratio
must imply high expected capita gains® In other words, too high a housing price, or, to be
precise, ahigh price-rent ratio, poses an gpparent inefficiency of the market, if high capita gains
are not redized. In this context, it isimportant to gather and analyze data on rents and (ex post
and expected) capitd gains, in addition to prices of housing.

A micro data set, which contains individua listings or transactions, is preferred for the
andysis of the efficdency in the land and housng markets. Severd papers have been written
using such micro data sets in the United States. The present paper, to our best knowledge, is
the firg of such an analyss for the Jgpanese housing data.

The purpose of this paper isthreefold. First, individua listings data will be compiled



from the widdy-circulated (200,000 copies evary wesk in 1992) housng advertisement
magazine, Shukan Jutaku Joho [Housing Information Weekly]. The Weekly contains sections
of housing for rent, housing for purchase, and housing for investment. The rental and purchase
housng listings will be andyzed by hedonic regressons to estimate changes in rents and
purchase prices from 1981 to 1992. The investment property section lists both the price (that
the current owner is asking for a prospective investor to pay) and rent (that the investor can
collect from the current or expected tenant) for the same property, making it possible to observe
the price-rent ratio directly. Second, returns on housing invesment will be caculated using the
compiled data sets, with different assumptions regarding transactions codts, taxes, and holding
periods. Third, the effidency of the housng market will be tested usng excess returns from
housing investment.

To anticipate, conclusons are summarized as follows. Expected capital gains, before
taxes and commissons for commercid investors, reveded from market prices and rents are
about 90% in a decade, which is more or less consstent with a historical trend. The data st
for "housing for purchase" and the data s&t for "housng for rent" data sections were separately
usad for hedonic regressions. Those regressons show the effects of various determinants for
housing prices and rents. The time distance for commute and floor space of the housing unit
are dgnificant determinants for the price and rent. The time (year) dummy variables in the
hedonic regressions reved increases in prices and rents in the last even years in Tokyo.
According to these estimates, prices increased 85 to 90 percent over the 1981-92 period, while
rents increased about 65 percent during the same period. The price-(annual) rent ratio rents

fluctuated between 17 and 32. Finally, the week-form efficiency of excess returns on housing



is tested, and rejected.

The rest of this paper is organized as follows. Section 2 is devoted to a survey of the
literature. Details of our micro data sets are explained in Section 3. Returns on short-term and
long-term holdings of housing are caculated in Section 4. Hedonic functions on housing for
purchase and on housng for rent are, respectively, estimated in Sections 5 and 6. Section 7
gives a smulation of prices and rents in the last twelve years of the fictitious sandardized
housng. A formd test of efficient market hypothess is conducted in Section 8. Section 9
concludes the paper.

2. Literature Survey

In this section, the relevant literature, both in the United States and in Japan, is surveyed,
dthough it is not intended to be exhaustive or comprehensive. In the literature of tenure choice,
(a optimizing question of choosng between owner-occupied housing and rental housing) tax
treetment regarding owning a house, a down payment condtraint, and inflation are mgor
consderations in amodel. Theindividua chooses the lifetime consumption pattern and optima
timings of switching between rental housng and owner-occupied housing. No taxation on the
imputed rents and tax deductibility (or tax credit) of interest payments on mortgage makes
owning a house a better choice in the United States (or Japan). A tradeoff is between benefits
of tax saving and a sacrifice on consumption during the youth years to accumulate enough down
payment. In the literature, returns for renta housing and owner-occupied housing are known,
and perfect foresght for future prices and rents are assumed. See Semrod (1982) and Hayashi,

Semrod ad Ito (1988) for a genera introduction to the tenure choice problem.

Hendershott and Hu (1981) atempted a decomposition of benefits for home-owners from



1956 to 1979 with fixed rate mortgages into unexpected generd inflation, which reduced the red
vaue of mortgage baances, and unexpected capitd gains from ahouse. Case and Shiller (1989,
1990), who extended a method proposed by Bailey, Muth and Nourse (1963), tested the efficent
market hypothesis for owner-occupied housing with repested sdesin individud transactions data.
Their innovation was largely due to their access to an individual transaction data set of multiple
listing services. Case and Shiller estimated the excess returns for repeated sdes of sngle-family
homes in Atlanta, Chicago, Dallas, and Sen Francisco from 1970 to 1986. They showed thet
the excess returns, that is, returns of owning housng indead of financid instruments, were
predictable with past price increases and other economic variables. The pergstence in price
increases in the sngle-family housing market, found in quarterly data, was presented as evidence
for the ingfficiency of the market.

Linneman (1986) estimated hedonic functions of housing price, consdering characteristics
of individual housing units. His data set conssts of a survey of sdlf-assessment housing vaues
of owners in Philadelphia in 1975 and 1978. The efficdent market hypothesis was tested on the
price index which was estimated in the hedonic functions. Although returns were found to be
high, the efficient market hypothesis was not rgected considering high transactions codts.

Case (1991) examined housing prices in Bogton from 1984 to 1990. Prices skyrocketed,
from 1934 to 1987 and then plummeted from 1987 to 1990. He andyzed the connection
between changes in housing prices and regiona economic indicators. Case (1992) examined a
long-term trend in real estate prices and redl household income, by region in the United States.
He showed that real household incomes went up in the 1950-60s, while housing prices were
gtable, and that housing price boomed in stagnant red household incomes in the 1970s. These



general trends of income and housing prices agree with findings in Hendershott and Hu, and
Case and Shiller, cited above. He also reported that timings of housing price increases are quite
different in different regions. The asynchronous nature of price increases cast some doubt on
the explanation of housing price increase by baby booms and other nationwide demographic
changes presented by Mankiw and Weil (1989).

In sum, three aspects of findings on the U.S. housing markets by Hendershott and Hu,
Case and Shiller, and Case, are relevant from our perspectives. First, in the 1970s and 1980s,
housing prices increased sharply, especialy in comparison with the trend from the 1950s and
1960s, and in comparison with underlying real income increases in many cities in the United
States. Timings of price increases in different regions do not necessarily coincide each other.
Second, excess returns on housing were significant. Third, when the housing prices increased,
the increase persisted for some time, producing autocorrelations in time series. The
autocorrelation implies predictable profit opportunities, so that the efficient market hypothesis
in its pure form is rejected. On the other hand Linneman argued that the efficient market
hypothesis is not necessarily rejected once the transactions costs are explicitly taken into account
in the model.

For Japan, many studies on land prices were conducted in the wake of land price
increases in the second half of the 1980s. Iwata (1977), preceding the episode of the 1980s, is
now aclassic for an microeconomic analysis of the land prices determination analyzing, among
others, effects of real estate (property) tax, and land use regulations (zoning) in Japan. Toward
the end of the 1980s, many studies were published in connection with the rapid land price

increase a the time. Among others, Iwata (1988), Noguchi (1989, 1991a), and Miyao (1989)



offer various policy recommendations in order to bring down land prices with good economics
andysesand logic. For the particular aspects of the impediments againg efficient usage of land,
Noguchi (1991b) dedt with economic effects of overprotecting tenants in the Land Lease ad
House Lease Law; Barthold and Ito (1992) pointed out low assessments of real edtates in the
inheritance taxation; Homma and Atoda (1989) showed how low the effective tax rates on red
edates are in mod cities in Japan; Kanemoto, Hayashi, and Wago (1987) and Takagi (1989)
andyzed lock-in effects of capitd gans taxaion on red estates. Nishimura (1990) ad Ito
(1993) examined the land price movements as a possible bubble process.

None of the above-mentioned studies in Jgpan has usad micro data of individua listings
or transactions of rea edate prices. Land prices are taken from indices crested by nationd
surveys done by a private agency or the Land Agency, Government of Japan.* The data st
compiled in this paper has an advantage over an land price index in the following aspects. First,
for the housng market, it is important to find "housng" prices, as opposed to "land" prices,
dthough mogt of housing equities are in fact in land rather then Structures.  When individud
investors, or even smdler red edate companies, are maximizing their portfolios of housing
assats, investments are made in housing units, rather than plots of land without structures. Land
prices, measured by the private and offida surveys, may be rdevant to large red edae
developers, but housing prices, rather then land prices, are more relevant to an economic
andydss of the housng market. Second, land prices in the government survey are "far
assessment” values of the designated survey points. They are not necessarily market transactions
prices. Itis fa more desrable to take lisings or transactions vaues rather than assessment in

surveys for the purpose of economic andyss, Snce "assessments' may be influenced by past



transactions (stale quotes) if comparable transactions did not take place in the neighborhood in
the survey period.

Hence, one of the strong points of this paper rests in its high quality data of housings,
compiled from listings (sales advertisement) in the market. An approach taken in this paper,
starting from compiling data from market prices and proceeding to test of the efficient market
hypothesis, is directly comparable to a main-stream approach in the literature on the U.S.
housing market, surveyed above. This paper is, to our best knowledge, the first of such an
attempt in Japan.

3. Data

Data on housing prices and characteristics are collected from the Tokyo-metropolitan
edition of the Jutaku Joho. a widely-circulated weekly magazine. Before an advent of an on-line
multiple listings service, which became available only a few years ago, this magazine was a
primary source for individual buyers, and even for real estate agents, in the market at large.”
Even now, the weekly widely sells to the general public looking for housing. Copies of the
weekly are available at any bookstore or kiosk at every railway station. Listings in the magazine
are published upon request from sellers or real estate agents. Listings are first categorized into
sections of detached houses for purchase, (highrise) condominiums for purchase, housings for
rent, and housings for investment. Each section is then ordered by stations of commuter railway
lines. Each listing includes information on asking price, commuting time (bus and/or walk) to
a nearest station, floor space (in sguare meters) and a very simple floor plan description (e.g.
"3DK" means "3 bedroom, dining and kitchen), availability of parking space, and other optional

information, such as whether the unit faces south, whether the unit is a corner unit, whether



zoning prohibits renovation of structures.®’

Before detals of data sets are described, cavedts in usng the prices liged in the Jutaku
Joho Weekly are in order. First, listings are asking prices, and not actuad transaction prices.
(Case and Shiller usad the transactions price collected from red estate multiple listing services
for their studies.) If the average difference between asking and transaction prices stays condant
over time, this would not be a particular concern for us. However, a conventiond wisdom is
that in the soft market, discounts from asking prices are likely higher than in other norma
time® Second, not al units in the market are listed in the Weekly. Those units which are
meatched with buyers through rea estate agents ingtantly will not be listed in the Weekly. When
the saller's market, those listings in the Weekly may have a bias toward those units which have
been in the market for awhile for somereasons. Acknowledging these cavests, the Jutaku Joho
Wekly is Hill a best source for housing prices among any publicly available, long-time-series
data in Tokyo.

We have sampled and compiled the following four kinds of data sets from Jutaku Joho:
- Data S& No. 1, Housing (units in highrise condominiums) for purchase 1981-92;

40 sampled units on the Yamate and Chuo lines in the first week of each of the 12 years.
- Data S¢ No. 2, Housing (units in highrise condominiums) for rent 1981-92;

40 sampled units on the Yamate and Chuo linesiin the first week of each of the 12 years.
- Data S No. 3, Housing (units in highrise condominiums) for investment, 1987-1992;

al 975 units dl over Tokyo liged in the investment section in the first week of the year.
- Data S No. 4, Repeatedly-listed housing for investment, 1987-1992,

75 units, repeatedly-listed condominium building units as a subset of Data st No. 3.



Here, it is heuristic to preview our drategy of investigation depending on the data

availability. First, recdl the arbitrage equation for an asset:

where r; is the rate of return from period t to period t+1, ¢ is the cash flow income (rents) by
holding this asset at period t, h is the price of assat (housing) e period t, hy.; is the price of
asxt (housing) a period t+1. The firg term of the numerator, hy., - h is capita gains and the
second term is (front-load) rent revenue plus associated interest income.

We have direct observations on hy., h, and ¢ for each of individua listings in Data Set
No. 4. Hence, the rate of returns on housing is eesly caculated. This rate of return can be
compared to the interest rate on afinancid asset to discuss whether returns on housing command
extrareturns (presumably asrisk premium). For eech lising in Data St No. 3, the combination
of h and d is observed, but not h;. However, for some "normd" leve of return, r;, the
required level of capita gains can be caculated. Although these data sets are ided from our
purpose, they are not available before 1987. In order to measure long-term changes in housing
prices, rents and returns, we use Data Sets No. 1 and No.2. Since housing for purchase (Data
S No. 1) haveinformation on h,, while housng for rent (Daa Set no. 2) have information on
d. A hedonic regresson gpplied to Data St No. 1 will produce the relationship between traits
of ahouse to the price, and the estimated price increase. Similarly, another hedonic regresson
aoplied to Data Set No. 2 will produce the relationship between characteristics of a house to the

rent, and the estimated rent increases. Then one way to caculate the return on housing is to



infer hy.;, hy and (® by substituting some standardized housing asset by substituting arbitrarily
fixed characteristics in both hedonic regressions. This can be easily done with Data set No.4.
Another way is to substitute characteristics of rental housing listed in Data Set No. 2 into
hedonic regressions estimated for housing prices (Data Set No. 1), so that prices that would have
been required to purchase a particular housing for rent can be estimated. By aggregating these
information for all rental housing samples, we have h; and hy.4, for rental housing listings which
contain already information on do These avenues will be pursued in the subsequent sections.

All housing samples are taken from highrise condominium units for residence (excluding
corporate dormitories, corporate housing, offices, shops, and shop-cum-residence).” Reasons
that we used only condominium units, and avoided detached houses, are as follows. First, a
typical first-time buyer in Tokyo can only afford a highrise condominium unit. Without parent's
help, an average wage earner of age 35 would not be able to purchase a detached house within
a reasonable commuting distance. Thus, for condominium units, there is a thick, active
secondary market. Second, in order to construct an index (or a proxy) for general housing
prices, condominium prices are easier than detached houses to control for characteristics of
housing units, because of lesser options for aternative use of space and rather homogeneous
structures of buildings for condominium units.™

For the first and second data sets, we have limited ourselves to listings near 20 stations
on the Yamate Loop Line (or inside that Loop) and the Chuo Line. (See Figure 1) Let us
explain the reasons for this sampling locations and our assumptions about commuting time.

*** Figure 1about here ***

The 35-kilometer, closed-loop Yamate Line, defines the boundaries of primary
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commercid digtricts, and old core of Tokyo. Many sulbways lines connects various pointsinsde
the Loop. Although many mgor corporations have headquarters in Otemachi and Marunouchi
area (near Tokyo Station on the Loop), large and smdl office buildings are scattered around
various places ingde the Yamate Loop Line. From the Loop, severd suburban commuter
raillway lines extends like spokes. Mgor commuter terminals, such as Shinjuku, Shibuya, and
Ikebukuro, are on the Yamate Loop and act as trandfer points from suburban commuter linesto
subways and the Yamate line. Suburban commuter lines often define the characteristics of
neighborhood.™

The Chuo line is one of the oldest and etablished commuter line. The line extends due
west from the Shinjuku station, plus a section from the Shinjuku tation to the Tokyo dation (see
Figure 1). Onetrain service to both Shinjuku and Tokyo dations makes the Chuo line more
atractive to alot of suburban residents. Along the Chuo line in the padt fifteen years, there has
been little innovation on the rush-hour train schedules, little drastic demographic or socid
change among residents, or residentid or commercid developments®  This dlows us to
atribute coefficients of the year dummy varigbles in the cross-section time-series pooled
regressons to genera price changes of housing in Tokyo.

All data sets are composed of samples as of the first week of the cdendar year.® We
chose January for sampling, because we will later compare changes in our housing prices to
those in the officid survey price of land measured on January 1. (ldeally, wefed that it would
be desirable to congtruct and analyze quarterly data)) Housing units for our firs and second data
sets were sampled in the following manner. We have fixed 20 gations on the Yamate and Chuo

Line (see notes to Figure 1) for our sampling. In order not to bias any dation for particular



price range of housing, we have rotated the price range (in decile ordering) of sampling for each
dation: denoting, the k-th decile-priced units around j-th gation (wherej = 1, 2, 3,.., 20) on
the t-th year (wheret = 1,2,3,..., 12), one unit from k = j-t+1, and one unit from k = j-t+6
for each j-th gation and t-th year are sampled, where if 11 jC. k j<_20, then subtract 10 from
k; if -9 <_kj< 0, then add 10to k, and if -19j< k j< -10, then add 20 to k.**

Data Set No. 3 ligts units "for investment." These are housng units that owners
(landlords) are asking to sdl while tenants may be living in the units, or tenants can be eadly
expected.®  We have taken al condominium units, regardiess of location, listed in the
investment section of the weekly of the fird week of the year. The Weekly magazine lists both
price for purchase and rents that can be collected each month. For anew owner (landlord), and
aso for econometricians like us, housng units lised as "for investment" provide good data for
investment returns on housng. Many caeful dudies on housing prices, such as Case ad
Shiller, do not have matching data for rents, so that somekind of proxies have to be improvised.
Hence, our data set of housing "for investment" is a uniquely excellent source for research. A
shortcoming of this data st is its rdatively short history.

Data st No. 4 is arepestedly-liged housng units "for investment"; hence it is a Subsst
of No. 3. For each year, we have listings of housng units for invesment (Data Sat No. 3).
Among those units, pick up units in the same condominium building (not necessarily the exactly
the same units) advertized in the adjacent years. Units in the same building share mog of the
characteristics which determine housng vaues. By correcting the price for the possble
difference in floor space (square meters) proportionately, changes in prices between the two

years can be regarded as capitd gains, without running hedonic regressions. This daia st



closdy resembles the repeated-sale data st compiled and used by Case and Shiller, who hed
implemented the idea of Baley, Muth, and Nurse. For such repesatedly-lised units, we
identified 15 units for the years of 1988 and 1989, 23 units for 1989 and 1990, 25 units for 1990
and 1991, and 12 units for 1991 and 1992.
4. Excess Returns on Housing
4.A Short-term excess returns

The central concept of andyss in the following is returns on housing investment, a
gandard concept in the literature (see for example Hendershott and Hu, and Case and Shiller).
This can be congdered as a portfolio invesment in red estates in comparison with financiad
investment, or as a returns implicit in owning a owner-occupied housing. In the frictionless
world, that is, without taxes and transactions codts, returns on investment and returns on owner-
occupied housing should be equal, since imputed rents can be counted as revenue cash flows.

Returns on housing investment consst of cash flow yidds (rents, and any interests on
rents if front-load rents) and capital gains. By dividing returns by theinitid capital, the rate of
return is defined. Capitad gains and rents may be subject to income taxation, while holding the
housing assaets may be subject to property tax. (Imputed rents are not subject to income taxation
in Jgpan as in the United States))

The one-year excess returns on housng investment, ER, with 100 % down payment, is

defined as the difference between the returns on housing and returns on financid instruments:



where h is prices of a housng unit, d isrents (in ayear), RE is the non-refundable key money
[rei-kin] which is usudly two-month rents when rentd is initiated or renewed, r is the interest
rate, "tau" is the income tax on the rents and interests, where the tax on interest is ignored
before 1983 due to the exemption known as the maru-yu.® ¥ Note that the property tax is
ignored, because of its extremely low effective rate in Tokyo.”® Capita gains tax is excduded
on the assumption that the owner does not realize gains (buy and sdl the property in one year),
and that we are interested in measuring returns including unredized gains. Transactions cods
are excduded on the same assumption.

In the case of less than 100 percent down payment, the equation has to be modified o
that the denominator becomes housing equity, and the interest payment has to be deducted. The
down payment ratio isrelatively higher in Jgpan then in the United States (see Hayashi, Ito, and
Semrod). We take a case of 30% down payment as atypica case for firg-time house buyers.
The following equation is the one-year excess returns for housing investment with 30% down

payment:

where r* denotes the mortgage interest rate, and mortgage payments are assumed to be interests
only (the principa stays the same) for amplicity. The leverage effect would make the excess
returns more volatile, for the same degree of price fluctuations.

In order to define the excess returns, we should define a yidd for an dternative

(finencid) asset.  We havetried three dternative assets: the one year time deposit interest rate,
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the one-year discount bank debenture interest rate, and the certificate of deposit interest rate
where 3 month rates are compounded to ayear. The difference between returns on housing and
returns on financiad assets will possbly includes risk premium for housing investment.
4B Excess Returns Measured in Repeatedly-lised Condominium units

Using the units in Data S&t No. 4, we have direct observations on hy.1, h, and & Other
vaiables r, and REt, and r- are also observable from the financid markets. Recdl that since
we have observations on prices of units in the same condominium, the observed ex post capitd
gans are very precise, in the sense that hedonic regressons are not required. These units are
for investments, 0 that rents are obsarved for the same housing units that cepita gains are
measured. Therefore, excess returns are precisdy measured for individual observations.

For each pair of successve years from 1988 to 1992, the average excess returns is
cdculated from samples using equations (1) ad (2). They are summarized in Table 1. The
table tabulates excess returns for different finenca assets to compare againgt, and also for the

two different cases of down payment ratio.
*** Table 1 about here ***

The table shows that excess returns fluctuate widely one year to another. Even for the
cae of 100 % down payment, the least fluctuaing case, it fluctuate from +15% in 1989-90,
to -15 % in 1991-92. If down payment is only 30%, the upper and lower bounds are like
+40% and-60%.

Three observations are in order. First, the leve of excess returns are not impressive as
finanda assets consdering how much risk isinvolved. If the transactions costs, such as red

edate agent's commissons, regidration taxes and fees, are consdered, investment in housng



for one year does not seam to be a sound choice. Second, this may be S0 because years that the
data for repeatedly-listed housng invesment are available are after a mogt dramatic increase in
housing prices in Tokyo (as will be shown later). Third, excess returns may be different if we
condder excess returns for long-term holdings. Sinceit covers only five years, any conclusons
on the level of excess returns may not gand up to a Satidtica test for along-term implication.
4.C. Capitd Gains for Long-term Holdings

In this subsection, we estimate excess returns for long-term housing investment in more
redigtic Situations. A purpose here is to caculate expected capitd gains reveded in the market
information, namely the current price and the current rent, by assuming areasonable rate of rent
increase and a reasonable required rate of returns as investment, taking into account of
transactions costs. Namely, suppose that an investor buys a housing unit in a condominium, and
holds onto it for ten years. Then we caculate capital gains and the discounted sum of rentsin
the future with some discount factor. For this purpose, we use Data Sat No. 3, which contains
information on the current price and current rent. We may assume the future path of rents,
which is not too difficult because the Land Lease House Lease Law and court cases protect
tenants from sharp increase in rents.  In particular, we assume the average rate of increase for
rents caculated from hedonic regresson on rental housng that will be shown in Section 6.

In addition to rents, the landlord collect the key money worth two-month rents at thetime
of rentd initiation and a renewd fee of one-month rent every two years. (This is a Sandard
practice in the Tokyo renta housng market.) The rents revenues with a diding increase

schedule once every two years and key money every two years.
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where k is the rate of increase (in every two years) in rents, and 14, 13, and 12 reflects whether
initid key money (2-month rent) and renewa fee (1-month) are added to regular 12-month rents
for every other year. A security deposit, which is equivdent to two-month rents and collected
at the time of rental initiation, is assumed to be returned in full to the lessee without accumulated
interests.  The interest on security deposit is counted toward revenue of the landlord. The

present value of this interest free loan from atenant to alandlord is,

The last component of revenue is the sdes proceed after ten years, minus any capita gains tax.
The capitd gains from red edate is taxed separady from other income (such as wages ad
sdaies) in Japan. For (resdentiad) owner-occupied property, there has been 30 million yen
basc deduction for capitd gains. For mogt housng units in our data sets, this deduction is
enough to make owner-occupied capitd gainstax free. Hence, we calculate cases where capita
gains are not taxed. For investment property, the tax rate up to 40 million yen capita gainsis
26% (20% nationd tax, and 6% loca tax). Thisis the bracket for most properties in our data

set. Hence, the present value of after-tax proceed of sdes after ten yearsis,
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where t° is the capital gainstax rate, which is assumed to be O for owner-occupied housing and
0.26 for housing for investment.

The following items are counted on the expenditure side. First, the down payment and
the principa repayment after 10 years, plus mortgage payments from the fird to tenth year are
counted as expenditure.  These numbers depend on what kind of mortgage payments schedule
is chosen. Here, we assume for the ske of smplicity that the principd is hed congtant for ten
years and paid a the same nomind vaue dfter ten years. The fixed mortgage rate r* is
assumed, and that each year the interest payments of the mortgage is made without reducing the

principal. The present vaue of expenditure related to the mortgage is,

where mis the down payment ratio. In the following, we assume down payment is 30 percent
of the housng price, m=0.3.

There are taxes, fees, and commissions a the time of housing acquisition. We assume
6.822 percent of the housing value is paid for these kinds of transactions costs.™ In addition,
property [red estate] tax will be assessed every year. The assessment value of housng for
housing is known to be lower than the market value. For the owner of red estates in Tokyo,
two kinds of taxes are assessed on each of structures and land, the red edtate tax and the city
planning tax. The effective rate for the red edtate tax is cadculated as follows. First, the
effective red edate tax rate on sructures is caculated as the total tax revenues on such

sructures divided by the totd market vaues of structures (an average of 1987-1990).%°



Second, for the real estate tax on land, two cases are smulated, 50% and 25%. We a0
assume that the effective city planning tax rate on structures and land is caculated as the tota
city planning taxes divided by the total values of land and structures (an average of 1987-90).
A hdf of the condominium price is assumed to be assessed in dructures and hdf in land.

Hence, the expenditures are summarized as

where the fird and second terms in the firg large bracket are the present value of the down
payment and principal payment after ten years, the third is the dream of mortgage interest
payments. The fird term in the second large bracket is the one-time commissons and fees,
while the second term reflect the present value of red estate and city planning taxes for this year
and in the future.

The P10 which equates revenues (REV 1+REV2+REV 3) with expenditures (EXP) isthe
expected price in 10 years, reveded from the current price and the current rent of this particular
property. Then, the capitd gains over ten years, (P10-P)/P, can be tabulated easly for four
different cases, depending on the effective capitd gains tax rate and the effective red edate
(land) tax rate, as Table 2.

*** Table 2 about here ***
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Take, for example, acdl in Case 1 (land assessment is 50% of the market vaue ad
capitd gains tax will be assessed at 26% when s0ld ten years later), column 0.05 (required rate
of return), the row of 1991. The table shows that investors must have anticipated thet the after-
tax value of property (condominium unit) will incresse by 78 % in ten years. The standard error
of the cross-section data is 0.1227, 0 that we may sfdy conclude that the "reveded capitd
gans' range (with one sandard deviation) from 66% to 90%. For a smdl investor whose
dternative investment opportunity is financid ingruments like CDs, the firg column is
appropriate.  The expected before-tax capitd gains range from 65% to 80%, for the year of
1983 to 1992.

If the required rate of return is higher, then the reveded capitd gains has to be higher.
Whether land is assessad a 50% or 25% of the market vaue (contrast of case 1 with case 2,
or of case 3 with case 4) changes little for the expected capitd gains, snce the tax rate islow
and the portion of land in condominium unit is small.

If capitd gainstax is exempt (that is, they are within the 30 million yen basic deduction
of owner-occupied housing), the expected capita gains can be much less, ranging from 40% to
50% (CD rate as the required rate of return) as shown in Cases 3 and 4. In other words, if a
household expects that the condominium unit will gppreciate in its value by more than 50% in
ten years, it is financidly better to purchase the unit and live there rather than renting it and
investing money in financid instruments. If the unit is purchased by alandlord to have atenant
live there, the threshold is much higher, that is, 80% of price increase has to be expected in
order tojudtify investment in such a unit.

Capitd gains caculated above is the expected capitd gains to judtify the price and the

20



rent observed in the market, and the required rate of return. Due to the short period of data,
we cannot test whether capitd gains were ex post redized as expected. This kind of capitd
gains expectation are a least consstent with the trend from the past, because the condominium
price has increased more than 80% in the past ten years, as will be shown in later sections. Put
differently, the current level of housing price is afected by the expected future housing price
(or the difference, capitd gains). If expectatiions are formed according to the so-cdled
extrapolative manner (extending the past trend into the future), then prices of condominium units
with associated rents are justified.

As emphasized in Introduction, the absolute levd of housng may not be an interesting
point, but the price-rent ratio is an important variable from the financid invesiment viewpoint.
This section showed that even with an gpparently high price-rent ratio, theratio can bejustified
as reasonable by the high capita gains expectation consgtent with the historical trend. If history
shdl repedat itsdf, or o investors expect, the current high level of housing prices should not be
judged irrationa or inflated by abubble.

This conclusion has severd cavesats. First, the housng price does not rise gradualy.
Asit iswel known, and confirmed in later sections, housing prices suddenly increase for one
or two years, while they arerather stable for severad consecutive years. (Thiskind of movement
IS common to any asset prices, such as sock prices and foreign exchangerates.) Hence, theten-
year invesment scheme described above will pay off, given that the ten-year holding period
includes the spel of sudden increases. Historicaly, the sudden, sharp increase in land prices
in Tokyo occurred in 1961-62, 1973-74, and 1986-87, about once in a decade” Anyone who
hed the land through these periods were better off. In sum, the exercise here should be

21



qudified for its ten-year holding period which includes a sharp increase in housing prices.
Second, dthough both the high price level ad the high price-rent ratio seem to be
judtified by large expected capitd gains, which are conastent with the historical trend, there is
dill a posshbility that land prices in Japan is inflated by a bubble. Those who think thet the
fundamentas explain land prices would point out that changes in fundamentals (dower income
growth and demographic changes) in the future will force down the land and housing price. It
will occur sometime in the firgt haf of the next century. (The population in Japan is expected
to pesk out around 2010.) However, it should dso be noted that if the land supply is limited
and the demand ever grows, by socid inflows of households and corporations into Tokyo, it is
conggtent with the fundamentaist view to expect that the Tokyo land price may increase

forever.

5. Hedonic Regressons of Housing for Purchase
5.1 Housng Characteristics

Although repeatedly-listed housing units, andyzed above, are ided in that they list both
prices and rents for individua units, the data have been available only snce 1987. Hence, the
voltile price movement during the mid-1980s cannot be analyzed. In order to andyze the price
and rent movements and to construct ex post returns through the 1980s, we will run hedonic
regressions for housng for purchase and housing for rent. We will run time-series, cross-
section pooled regressons with the cdendar yer dummy variables as well as various
characterigtics of housing units.®

Table 3 isthe results of hedonic regressons for housng for purchase (Data Set no. 1),
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showing the coefficients of housing characteristics, but without reporting the coefficients of year
dummy variables which will be anadyzed later.  The price on the left-hand-side of the
regressions is in logarithms, while explanatory variables are not in logarithm. The total samples
include housing units near stations on the Y amate Loop and Chuo lines from 1981 to 1992. All
samples, and split samples were tried to see coefficient stability with respect to locations. Three
different specifications are attempted in order to check robustness with respect to which
characteristics are important.
*** Table 3 about here ***

The regressions are in general a success judging from high R squares and signs of
coefficients in agreement with our theoretical prediction. The coefficient on the age of the
building in the tables implies that the typical condominium unit in the Tokyo metropolitan area
tend to depreciate in its value by 14% every year. However, the depreciation rate is lower for
units on the Yamate Loop than units on the Chuo line. This may be the case because the
proximity to business centers may override the economic depreciation of buildings.

On the condominium units aong the Chuo Line, 10 more minutes on train for commuting
to Shinjuku will depreciate the value by 16%.” For units from which a bus ride is required
to a station on the Chuo Line, a 10 minute bus ride implies a 20% reduction in price. The
amount of price reduction is larger for time on bus than for time on train, because taking bus
involves the transfer at the train station (while transfer time is not included in commuting bus
time) and the frequency of bus service is much less than train service in the late evenings. An
increase in floor space by 10 sguares meters raises the price by 22 percent. If the unit is on the

first floor, the price is 11.6% less than other units on the second floor or up in the same
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building with same floor plan. These results are quite robust with respect to different
specifications.

The housing units in the RC (reinforced concrete) is valued less than SRC (steel
reinforced concrete), reflecting that fact that the former is a cheeper construction method.

For housing units on the Chuo Line, facing south or southeast is valued with a 10 percent
premium. This effect is not detected for housing units on the Yamate Loop. Since it is more
crowded along the Yamate Loop, there may be the case that facing south (or southeast) on the
Yamate Loop does not guarantee sunshine for long hours due to adjacent high buildings.®
Another possibility is that housing units on the Yamate Loop may be used as a combination of
residence and business (home) office, or a second house while main residence is located far
away from downtown Tokyo. In any case, it isinteresting to find that characteristics valued on
the Yamate Loop and the Chuo Line are dightly different. Other characteristics, such as a
closet space, storage space availability, sunroom, roof balcony, a small garden, recent
renovation, furnished (or not), facing east, were found insignificant in regressions.

5.2 Price Increases

The price increase (over the base year, 1981) in condominium units, after controlling for
characteristics, aong the Yamate and Chuo linesis estimated by the coefficient of calendar year
dummy variables of the hedonic regression (all samples, specification (1), and Chuo Line).
They are trandated into year-to-year price increases, as shown in Table 4.

*** Table 4 about here ***
In addition to housing price increases estimated from our hedonic regressions, the land

price increase of "official land price” [koji chika] surveyed by the Land Agency are shown for
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comparison. The land price increase in officid land price by region and by commuter line is
shown in Land Agency (1992).

One dartling evidence in Table 4 is a gradud decline in housing prices from 1981 to
1984 and a sharp decline in 1991-92. The beginning of the 1980s, the officid land prices tend
to be increasing dightly. However, our housing price data shows the decline. For the 1991-92
period, both housing and land prices show a sharp decline. The discrepancy between the officid
land price and our housing price may be partly due to the difference between land and housing
structures, and partly due to the method of pricing. The offidd land price for a particular point
is assessed value from the generd market movement in the neighborhood, but it is not
necessarily the market asking or transaction prices, while our data are actud market asking
price. Itis likey that our data are more sengtive to the actud market movemen.

Theinfamous sharp increase in land prices in 1986-88 indeed afected housing pricestoo.
It is evident, both in land prices and housing prices, thet the increase arted insde the Yamate
Loop and then spread to the suburbs like the Chuo Line. Our estimation show that housing
prices, dter controlling for characteristics, doubled in two years from 1986 to 1988.

It is now clear that the decline in housing price from 1991 to 1992 was as dramatic as
the price increase in the mid-1980s. Housing prices on the Yamate Loop declined on average
by 40% in a year, while housng prices dong the Chuo line declined only about 14%. Even
with these sharp price decline in 1991-92, the (nomind) housing prices increased about 90% in
eeven years from 1981 to 1992. During the same deven years, the wholesde price index

declined by 10 percent, and the consumer price index increased by 20%.

25



6. Hedonic Regressions of Housing for Rent

In this section, hedonic regressions are used for housing units for rent (Data Set No. 2).
Table 5 show results of such regressions, without reporting year dummy variables. Significant
characteristics for determining rents are found to be commuting time, floor space and recent
renovation, athough some sings of renovation were wrong and insignificant.

*** Table 5 about here ***

On the Chuo line, an increase in commuting time by 10 minutes will decrease the rent
by 16 percent, while rents will decrease only by 11 % for the housing units on the Yamate
Loop. An increase in floor space by 10 sguare meters increase rents by 21 percent. These
results are quite similar to those for housing for purchase. These results are aso robust with
respect to specification, namely whether another variable such as renovation or parking space
is added. Recent renovation on the unit increase the rent by 13.3% and the availability of
parking space will increase the price by 4.1%. Other characteristics, such as building age, on
the first floor, with balcony, with a sunroom, piano alowed, kids alowed, corner unit,
furnished, garden, women only, did not produce significant coefficients.

Increases in rents inferred from the coefficients of the year dummy variables are shown
in Table 6. Rent increased gradually over the decade except for 1985-86 and 1988-89 when it
declined. Changes in rents are much less volatile than changes in prices. It isalso striking that
for years 1981-82, 1983-84, 1991-92, when housing prices declined, rents were increasing. In
particular, in 1991-92, when prices declined more than 20%, rents increased by more than 8
percent. The year 1987-88 was the only one that a large increase in prices coincided with a

large increase in rents. Although it is difficult to make a general conclusion from 11 years of
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data, an increase in rents seam to have come after anincrease in prices. Over the deven years,
rents increased about 65 %.
*** Table 6 about here ***

7. Price and Rent of the Standardized Property

Aswe have estimated the hedonic functions for housing prices and rents, we can Smulate
any price and rent for the (fictitious) property with spedific characteristics from 1981 to 1992.
It is heurigtic to caculate the absolute leves of prices and rents, rather than increases as done
in preceding sections. Let us define the "standardized” housing as follows: a condominium unit
5 minute wak to the Mitaka dation which is on the Chuo line (between Kichijoji ad
Musashisska) and 18 minutes by train from Shinjuku station, with a floor space of 60 square
meters, in the SRC building built in 1980, facing south on the second floor or up, without
parking space. The time-series of price and rent levels are cdculated from hedonic functions

esimated above, and shown in Table 7.
*** Table 7 about here ***

The above-described property could be bought for 36.3 million yen in 1981, but the price
went up to 69.5 million yen by 1991. A mgor increase in prices occurred in 1987 and 1988.
Note that the price change here is dightly different from thosein Table 4. In Table 4, the price
increase was controlled for the age of the building, hence for the same age of the building every
year, while, in Table 7, the age advances every year, as the dandardized unit is fixed for the
asumed building built in 1980.% The monthly rent was about 12,000 yen for the standardized
unit and it became 15,000 yen in the mid-1980s and then 19,000 yen by 1992. It is notable that

rents increased in 1984 and 1985 when prices were stable or dightly declined. These numbers,
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generated by our model, seem to be in abroad agreement with a casud observation of the locd
listings.

Rents are steadily increasing, while prices are volatile ~ for example sharply increasing
in one year and decreasing somewhat the year later. The relative movement of prices and rents
is succinctly captured by the price-earning (rent) ratio, PER, defined by the price divided by
twdve-month rents. The PER increased when prices went up, and then it declined as rents
caught up with prices dowly. The average PER for the 12 years was 25, with the upper bound
being a around 31 and the lower bound a around 17. The level of PER indicates that it was
clearly high from 1983 to 1991. The correction came with both increasing rents and a shap
decline in price in 1992. At least judged from Table 7, the PER is dmog back a the norma
level, average of 12 years by 1992.

Rents are often fixed for two years, ad the increase is often modest, as mentioned
earlier. However, this inditutiona fegture is not the reason that our data show only dow, but
Seady increase in rents. Our data (Data St No. 2) are taken from new listings of vacant
housing units for rent, thus free from "gtickiness' caused by long-term contracts. Suppose, as
a working hypothesis, that rents on new listings showed the rapid change in one year and zero
change in other years, just like housing price movements. Even in that case, a survey on rents
of exiding renters would show the "stickiness' because some of the existing renters carry over
old rents® In sum, our findings suggest that rents of new listings are indeed dowly, steedily
increasing, while pricesjump in certain years, while rather gablein other years. The price-rent
ratio (PER) fluctuates accordingly around the stable ratio.

8. Wesk-form Efficiency of the Housng Market
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In this section, we will test the wesk-form efficiency, in the sense of Fama (1970), of
the housng market. First, we will calculate the excess return from the housing and rental price
time-series caculated by hedonic regresson®  Second, we will formaly test the efficient
market hypothesis, that is, the excess returns are on average zero and unpredictable (hence no
autocorrelation). It is more widely accepted that the financid market with small transactions
costs, such as the foreign exchange market and the sock market, are efficient. The efficdency
of the housng market is sill controversd.

Recdl that the returns on the one-year housing investment is defined as the sum of the
rents plus capitd gans to housng invesment {(hw: - hj + (1+rJdJ divided by initid
investment, h,. Although hedonic regressons of housing for purchase and of housing for rent
produce the price and rent index, they are not necessarily comparable for the same asset, o that
h, and d, cannot be usad for the calculaion of returns. One possible solution would be to define
the sandardized housing as was done in the preceding section.  Another way, which we think
better, is to subditute characteristics of rental housing data into the hedonic regressons of
housing for purchase, to derive the hypothetical sdes prices, hy., h for housings for rent. Since
we are usng rental housng data s, rent d is available. These numbers are available for each
housng for rentdl.

The excess returns are defined as the difference between the returns and some financid
aset. Asafinancid asset to be compared, we will take the interest rate of the time deposits,
of discount bank debentures, or of certificate of deposits. Let us denote the excess returns to
housng investment by ER,, as defined by equaion (2) for 100 % down payment, and by
equation (3) for 30% down payment, which were derived in Section 4. Then the efficent



market hypothesis can be tested as the ERt to be uncorrdated with any public information
available at time t, including the past excess returns, ER.j, j =1,2,...n . Itis cdled the wesk-
form efficency if the expected vaue of excess returns are zero (or a condant if certain risk
premium should be dlowed), and deviations from zero (or a congtant risk premium) are not
correlated from past returns.

The excess returns are caculated for eech of rental housing, usng the estimated hedonic
price regressions, then averaged over the year. The excess returns, for a given financid asset
for comparison, is reported in Table 8.

*** Table 8 about here ***

The excess returns shown in Table 8 can be compared to the excess returns in Table 1,
which was caculated taking advantage of Data Set 3, without running the hedonic regressons
a all. The patterns of increase and decrease in excess returns in the two tables, are the same,
ad leves are dso smilar, dthough Table 1 shows the higher vdues in 1990-91. This is
encouraging since the two tables are caculated in totaly different methods.

Excess returns were regressed on the congtant and the one-period-lagged excess returns,

in order to check for the firs-order serid correlation.

The null hypothesis of wesk-form efficiency is aredtriction of both coefficients be zero. Table
9 shows the results of esimation and test. In our data, the week-form efficiency is not rgected
in regular ordinary least squares. But, Sandard errors may not be correct in the presence of
lagged endogenous variable. Hence, we should rather use arobust standard errors corrected for

possble heteroskedagticity. When the robust sandard errors are used, the null hypothess is
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rgected, suggeding daidicaly dgnificant autocorrdations in excess returns, or the
predictability in the next period of excess returns. However, the result is qudified in that the
sampleisrather short (twelve annud data points) to meke a conclusve statement using sandard
errors based on asymptotic theory.

*** Table 9 about here ***

Case and Shiller rejected the efficdiency hypothesis by finding a significantly positive
coefficient on the lagged dependent variable. One important difference is that they managed to
use quarterly data, while our data is only annud data. Our efficency test in this section does
not take into account transactions codts, taxes, or fees. Hence, as the eficiency is found
violated in our case, it does not necessarily meen that there was an unexploited short-term profit
opportunity in the market. But, it does show that some potentia owner-occupied household, a
long-term investor, did not seize the timing of purchase optimaly.

Our contribution is to show an andyss Smilar to Case and Shiller is possible in Japan,
and excess returns are not necessarily persstently positive or on average large in magnitude,
however contrary it is to the popular belief. Although the risk of fluctuation is large, the
tendency of excess returns to be autocorrdlated leads to a rgection of the wesk-form  efficient
market hypothess.

9. Concluding Remarks

This paper investigated the prices, rents, and excess returns in the Tokyo (high rise)
condominium housing units dong the Yamate Loop and Chuo lines. In deven years from 1981
to 1992, the price went up about 90%, while the rent went up about 65%, controlling for the

qudity (characteristics) of housing. Asalong-term invesment asset, housng does not seem to
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provide enough cash flows (rents). Reldively low rents are compensated by the large expected
capitd gains, and large expected capitd gains are not inconsstent with the historical trend. This
is reflected in the pricing of housing. Excess returns caculated by two different methods show
a ggnificant fluctuations during the sample period. Although housng investment yields higher
returns on average than investment in financid instruments (bank deposits and debentures), the
unpredictability in the excess returns movement and high volatility one year to next makes the
wesk-form efficient market hypothesis not regected.

This paper is the firgt atempt usng individud listings deta in Japan. There are severd
ways to extend methods developed in this paper. One obvious extenson is to compile and
andyze quarterly data  This will help both assessng the persastence and volatility of excess
returns and produce a higher satistical power in the wesk-form inefficiency. Another extenson
IS to sample more locations dong with different commuter lines. This would be desirable to see
locationd discrepancy in the vauation of different housng characteristics. There was some of
this feature evident in comparing housings dong the Y amate Loop and housings dong the Chuo
line. Discrepancy in timings of price increases, which might suggest a lack of geographica
arbitrage (inefficiency), can be andyzed and tested if we had more locationd points in quarterly

data. These extensons, though important, are left for the future research.
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Notes:

1. The next nationa five-year economic plan has a stated objective to lower the housing price
to "five times the salary."

2. Noguchi (1987) observed that downtown Tokyo's first-rate business properties are traded ten
times the City's properties, while Tokyo rents are only twice the City's.

3. Another possibility is some tax wedge between rental and owner-occupied housing. See
Hayashi, Ito, and Slemrod (1988) for comparative descriptions of tax related to owner-occupied
housing in Japan and in the United States. See Barthold and Ito (1992) for comparative
descriptions of inheritance (estate) taxes. The paper describes holding housing properties are
lightly taxed for inheritance in Japan.

A tax break for owning rental properties as investment would make landlords willing to
rent housing at a reasonable rents, and some tax factors for a specia premium for owner-
occupied housing (to accept low imputed rents).

4. For land price indices readily available in Japan, see Data Appendix to Chapter 14 of Ito
(1992).

5. If abuyer is determined to find housing in a particular neighborhood, it is best to go rea
estate agents in that neighborhood. However, in order to decide which neighborhood to look
for housing with some budget constraint, this magazine is perfect. Advertisers cater for those
buyers and agents.

6. No one but avery few executives (with chauffeurs) commutes by car to downtown Tokyo.
Commuter lines more than city boundaries often define characters of neighborhood. The
availability of parking space is important for automobile owners, because one cannot even
register a car without a certificate of off-street parking space. Facing south is usually preferred
due to better access for sunshine. Sunshine is important because many residents do not have an
access to a dryer, athough almost every household has a washing machine.

7. For rental units in 1981-84, there are units that lack information on measured floor space.
For those units, we have trandated floor plan to floor space, using the formula we have
estimated from other units which have both information.

8. Sdlers in a soft market are known to ask too high a price and only reluctantly lower the
price or accept alow-price offer after severa months of no result. The February 12, 1992 issue
of the Jutaku Joho has an article on changes in the difference between listing prices of Jutaku
Joho and transactions prices (the last listing price before eliminated from computer listing) in
1991. The average difference in 1991 when the prices were on the sharp decline was 25% of
listing prices. If such kinds of data are available every year, we may be able to correct listing
prices into transactions prices.



9. Highrise condominiumsin Jepan are typicadly caled "mansions.” There are typicaly between
five to ten sories high and with 15 to 60 housing units in the same building, but some of more
recent ones have higher and larger structures.

10. The land portion in housing price is much less in a highrise condominium unit than in a
detached house. A condominium price, unlike a detached house, would not reflect any option
vaue of land, or alack of it, for an dternative use, an extenson posshbility of floor space,
improvement on interiors and S0 on.  The heght, the cubic maximum of a possibly renovated
housng structure may be limited depending on the width of road facing the plot of land, and
other zoning factors. Factors which determine detached houses are much more complicated then
those mentioned in Juteku Joho. It would nesd a more careful choice of variables for the
andyss. The qudity of sructures are more or less homogeneous for highrise condominium
units. The age of the building, as aproxy for depreciaion of structures, would be an important
variable. Hence, their prices reflect sraightforwardly the locationd premiums for commuting
and for neighborhood characteristics.

11. Itiswiddy known that housings on some commuter lines command higher values for the
same commuting time to the Yamate Loop. They are regarded to be defined by which termind
of the Yamae Loop the commuting line is connected to, by various amenities dong the
commuting lines (frequency of trains, availability of express trains, whether there are suburban-
type shopping mdls near one of the stations), by school districts, and by income classes of
residents.

12. Oneaf the changes was the renovation of the Kokubunji station, and the newly-added tracks
made it possible for the specid rapid service to stop a the dation during the daytime and
evening hours. However, this did not afect train schedules of the morning rush hours.

13. The market information of the fird week of the year is liged usudly in the weekly
published in the third week of January.

14. The order of gations is, Ochanomizu, lidabashi, Yotsuya, Nakano, Ogikubo, Kichijgji,
Musashisakal, Musashikoganel, Kunitachi, Tachikawa, Hachioji, Akihabara, Nishinippori,
Sugamo, Mgiro, Shinjuku, Shibuya, Meguro, Shinagawa, and Shinbashi. The firg year of
sampling was 1981 and the last 1992.

15. The Land Lease and House Lease law and court precedents heavily protect tenants. By law
and precedents, it is extremdy difficult for alandlord to terminate house leases unless a lessee
voluntarily terminates it. Even though a sandard house lease is for two years, the lease is
presumed to be automaticaly renewed a the end of the lease, s0 long as the tenant wishes to
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day. It is dso extremey difficult for alandiord to raise the rent leve (in order to price out
tenants), because, if atenant protests, the court would not alow rent hikes beyond cost increases
or beyond an average of neighborhood rent increases. The latter aspect will be handy to guess
the long-term dream of rents in the future.

16. There is dso refundable security deposits when rentd is initiated. Sinceiit is refundable,
it is not included in the excess return equation. However, interests from deposits could be
included in the equation, since often security depodts are returned without interests (unlike the
United States, where many states require landlord to pay interests on security deposits). Onthe
other hand, security depodits are often not returned in full for norma depreciations on tatami
mats in addition to obvious damage to the property. Hence, a question on interests is rather
minor. There is no way to estimate how much of security depodts is returned, we ignore this
portion, by assuming that alandlord does not meke any excess returns on security deposits.

17. For indtitutiona details of the maru-yu system, see lto (1992; p. 272).

18. The dtatutory property tax rate is 1.4%. First, an assessment vaue may be lower than the
market value. Second, a further reduction is available for small-scale, owner-occupied housing.
The average effective rate is less than 0.5% for smdl-plot, owner-occupied housing.

19. The average price of housng units liged "for investment" was 36,743,134 yen. By

assuming that the assessment vaue for acquigtion tax and red edtate tax is haf of the market

value, the tax and fees can be cdculated as follows. The nationd stamp tax, for a receipt of

transactions, is 20,000 yen; the regidtration fee for the real estate would be 5 % payable a the
locd government; and the acquigition tax on red edate is 3 percent of red estate assessment

(haf of market vaue) after 45 million yen deduction, {(36,743,134*0.5)-45,000,000}* 0.03 =

416,147 yen. In addition, the commisson for aranging a mortgage payable a the bank is
30,000 yen; the registration commisson payable to an real estate assstant lawyer is 19,600 yen.

The aum of tax, fees, ard commissons above add up to 1,404,325 yen. Divide this by the
house price 36,743,134 yen yidds 3.822%. Ladly, the red edtate agent's commission paid by

the buyer is assumed to be 3 percent.

20. The source for tax revenues are from White Paper on Loca Taxes, and the source for the
tota vaues of land and structures is Annua Report on Nationd Accounts.

21. This corresponds to the following rule of sum. The officid survey land price [kgji chikal
is about 70% of the market value, the redl estate assessment vaue is about 70 % of the officid
aurvey land price. There is a further reduction on assessment value of smdl-plot, owner-
occupied housing, about 50%.



22. See lto (1992, chapter 14).
23. Seelto (1993) for such a model.

24. For gpplications of hedonic regressons, see, for example, Griliches (1961) for U.S.
automobiles, Ohta (1978) for Jgpanese automobiles, and Berndt and Griliches (1990) for
computers.  Gillingham (1975) andyzed rents in 10 U.S. cities using hedonic regressions, and
Linneman (1986) andyzed housng prices by a survey of sdf-assessment in Philadelphia
Census Bureau uses hedonic regressions for the "price index of new one-family houses sold” in
Nationd Income and Products Account.

25. Hatta and Ohkawara (1992) studied the land prices dong the Chuo Line. They estimated
the effect of commuting time distance on land prices in the non-linear form, so that the direct
comparison with our result of housing prices in linear form is not appropriate. Hatta and
Ohkawara estimated that a the point of 25 minutes from Shinjuku on Chuo line trains, an
additional 10 minutes imply the reduction of 18 percent in price, ad a the point of 45 minutes
from Shinjuku, additionad 10 minutes imply a 21 percent decline in land prices.

26. Sunshine isimportant to dry your laundry and to avoid excessive humidity and mold during
the rainy season (June-duly) every year.

27. Put differently, the price change in Table 4 does not include depreciation due to aging of
the building, while the price change in Table 7 does include such depreciation.

28. Other data on rents, such as the Consumer Expenditure Surveys may uffer from the
problem of stickiness. One cavedt to our argument is that even in new listings, rents in one
room may not be too different from rents in other units in the same building, if the building are
soldy for rentd housing (like gpartment housings). However, the listings (condominium units
for rent) are modly in the buildings where owner-occupants and renters are mixed. Hence this
IS not the issue.

29. |dedly, we would liketo test the efficiency of the market from the Data Set No. 3 and No.
4, which ligt both prices and rents for eech listings, s0 that hedonic regressons are not
necessary. However, we have only five years of such data. Possibly, we may compile quarterly
data and will dso accumulate data for a fev more years to have enough degrees of freedom.
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Figure 1, Sanple sites for housing prices



Table 1

Excess Returns from Repeatedl y-listed, I|nvestment properties



Tabl e 2
Reveal ed Expected Capital GGains






Tabl e 3: Hedonic Regressions of Oaner-occupied Units






Tabl e 4: Year-to-year Housing Price Increase revealed from
hedoni c regressi ons



Table 5. Hedonic Regressions of Rental Housing



Table 6: Rent increased inferred from rental housing hedonic
functions



Table 7: Sinulated Price and Rent for a Standardized housing

St andardi zed housing: 5 mnute walk to the Mtaka station,

which is 18 mnutes away from the Shinjuku station by a Chuo-line
train; 60 square neters, 2nd floor or higher, facing south,
w t hout parking, and structure is SRC

Price and Rent are "fitted value" in the hedonic equations for the
Chuo Li ne.

PER is the (annual) price-earning ratio, that is, Price/(12xRents).



Table 8 Excess Returns in one year



