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Potential Competitive Pressure and Productivity of Electricity Industry
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Makiko NAKANO, Nagoya University
Shunsuke MANAGI, Yokohama National University
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Abstract

The Japanese electricity industry has experienced regulatory reforms since the mid-1990s.
These reforms are expected to enhance potential competitive pressure on electricity companies.
What is the important factor as the potential competitive pressure, which has the influence on
the productivity? This study estimates Luenberger productivity indicator and examines the
relationship between the productivity and potential competitive pressure. OQur empirical results
show that commercial power demand does not have the significant impact on productivity
while dependence on other general electric utilities in revenues and operating rate of privately-
owned generating facilities have the positive and significant impact on the productivity as the
regulatory reforms are promoted.
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Intergenerational Transfers and Capital Stock on Depopulation Economy :
From a View of Intergenerational Equity
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Abstract

This paper just has two purposes. First is to clarify optimal path of intergenerational
transfers against to various demographic shocks and to analyze the relation between the
intergenerational transfers and the demographic shocks from a view of intergenerational
equity, by constructing an OLG model, which also includes capital stock accumulation and so
on in closed economy.

Second are applications of the optimal path. From a view of intergenerational equity, this
paper estimates and analyzes 1) the optimal path of intergenerational transfers by using a
future estimation of Japanese demographic change and 2) various paths of intergenerational
transfers when current public debt, including implicit social security debt, is given.
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1. Introduction

Since the bursting of the asset price bubble
in 1990-91, the Japanese economy has plun-
ged into the long slump of growing at the
average annual rate around one percent up to
the fiscal year 2001, as contrasted with the
renowned “highgrowth economy” during the
1960s through the 1980s. To cope with this
stagnant economy, the successive Japanese
Governments have taken various expan-
sionary policies, such as tax-cuts, increases in
the public investment by issuing the govern-
ment bonds and easing the monetary policy
variables. However, unlike in the pre-bubble
period, the effects of these stimulative policy
packages turned out only modest and tempo-
rary, so they could not have succeeded in
restoring the Japanese economy back to its
normal growth track.

As evidenced by the fact that the GDP
deflator began falling from 1995 onwards,
making the nominal GDP growth rate nega-
tive ever since 1998 except only in 2000, the
Japanese economy has been beset with stub-
born deflationary pressures.

The purpose of this paper is not to discuss
about policy measures to solve the current
impasse of the Japanese economy, but rather
to investigate why and how “the Great Reces-
sion” has come into being in the 1990s of
Japan from a somewhat long-run perspective.
It is well-known that, generally speaking, the
GDP growth rate of a country trends to slow
down as its economy achieves industrial
development and catches up with the
advanced economies. In the case of Japan,
too, its average growth rate has been declin-
ing from 9.19% (1956-73) to 3.99% (1974-90),

before reaching the extreme low 1.19 during
the post-bubble period (1991-2001). It is no
doubt that some compound factors such as
the globalization of the economy (i.e., appreci-
ation of yen, and increasing the direct investment
abroad), the declining labor force with the
population aging, the shortening of the work-
ing hours and changes in the work ethos of
the youth, etc. have all contributed to this
declining the growth trend of Japan, besides
the recessionary impacts caused from burst-
ing the asset market bubble of 1990-91.
However, this paper intends to take up the
asset price changes, or the land price
changes, among others, as the most funda-
mental factor in explaining the long eco-
nomic slump of the post-bubble Japan. At the
same time, it will give suggestions as to how
the post World War II economic growth of
Japan had been supported by the steady land
price hikes, as its monetary transmission
mechanism was often called “the land stan-
dard system.”

The remainder of this paper is organized as
follows. Section 2 explains the data for
changes in the land and stock prices, and
their consequent capital gains and losses in
Japan for the period of 1955-2001. Section 3
gives specifications of models for estimation.
Then, in Section 4 the analyses for the exis-
tence of unit root and the estimated results of
our models regarding the direct impacts of
capital gains and losses on the demand com-
ponents of GDP are presented. Section 5
concludes with some tentative numerical
findings and directions for further research.
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2, The Asset Market Bubble and Burst

2.1 Asset Price Changes in Japan: 1 955-2001

The price indexes of land and stocks, and
their growth rates are presented in Figure 1
and 2. In Japan, there exist four kinds of land
price data, each of which is surveyed and
published by different institutions. Here, we
use the one by the Japan Real Estate Insti-
tute, because it is available since 1955 in the
semi-annual form. Figure 1 shows the two
land price indexes, i.e., that of the 6 largest
city area, average and of the 6 largest city
area, commercial. The stock price index is
the average price of the Tokyo Stock Mar-
ket, 1st section (TOPIX). Both are annualized
in calendar year and adjusted to take 100 at
the base year of 1968.

Let’s focus on stock price changes first.
From Figure 1 and 2, we can clearly see that
during the 1950s and 1960s it has fluctuated
with a moderate upward trend, but around
1970 it began a strong upward movement
which lasted for 20 years except temporary
dips after the two oil crises (in 1974 and 1982),
until hitting its peak of 2160.1 in 1989. In
particular the extremely rapid hike during
the late 1980s appears abnormal judging from
hindsight. While it is generally agreed among
Japanese economists that the stock market
bubble occurred during the period from 1987
through 1990", one may argue that the
bubble-like bull market had already started
in the early 1980s. After bursting the bubble,
however, the tide of the market has changed,
so the stock price index kept falling with
large fluctuations until it reached possibly the

1) See Okina et al. (2001) on this point.

bottom in mid-2003 (not shown in Figure 1)
which is about the one fourth of the peak
value in 1989.

Turning to the two land price indexes, we
find that both of them also exhibited a simi-
lar steady upward trend until it reached the
peak of 1305.0 (for the 6 largest city area,
average) and 1507.0 (for the 6 largest city area,
commercial) in 1990%. During the period from
1955 to 1990, they fell only once in 1974 at the
time of the first oil crisis. Learning from this
steady land price hikes, Japanese people got
convinced of “the land myth” implying that
the land price in Japan will never drop but
just keep on rising. This kind of people’s
attitude toward land as an asset put a high
collateral value on it for the bank financing.
Therefore, the Japanese banking system
which was supported by the steady increase
in land prices had seemingly worked so well
as was often called “the land standard sys-
tem”, until the land price bubble burst in 1991.

2) Asregards the lead and lag relationship between the
stock price changes and the land price changes, it is
clear from Figure 1 that the former having its peak in
1989 leads the latter with its peak in 1990 by one year,
which had been confirmed by more rigorous statistical
test in studies, such as Ito and Iwaisako [1995] and
Kiyotaki and West [1996]. However, one needs some
care in interpreting the land price index. Besides the
fact that the land price index is not the actual transac-
tion price like the stock price, but assessed by the
assesser, it is the average of diverse regional price
changes across Japan. According to the posted price
(Kouji-Kakaku) announced by the National Land
Agency (Kokudo-cho) of Japan, the land price of the
central commercial area in Tokyo (Toshin San-ku) had
its peak in July 1986 and that of the commercial area in
‘Tokyo in July 1987, while that in Osaka hit its peak in
January 1990 (see, EPA White Paper [1991] ch.2).
Thus, the generally accepted notion that the stock
market collapse in 1989 triggered to burst the land
price bubble in Japan is not necessarily founded on the
firm statistical ground.
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Figure 1 The Index of Land and Stock Prices: 1955-2001 (1968=1 00)
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Figure 2 Annual Growth Rates of the Index of Land and Stock Prices
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After the land market collapse, however,
the land prices have been falling for 13 con-
secutive years until even today (in 2003). The
fact that the average land price in the 6
largest city area has fallen down to less than
409% (or 209% in the case of commercial area)
of its 1990 peak value and still indicates no
sign of turning upward has generated the
huge bad loans in the Japanese banking sec-
tor, putting its financial intermediation mech-
anism in dysfunction.

There is a growing number of studies on
the causes and counter-measures for the
Great Recession of the Japanese economy
and there the importance of the asset price
changes have been emphasized, in particular,

with regard to the banking crisis®. Further-
more, by applying the VAR approach, the
critical role of land and stock price changes
for financial intermediation by Japanese
banks are clearly demonstrated”. However,
most studies dealing with the effects of asset
price changes in Japan take only their rate of
changes into account, without paying due
attention to their stock effects, or capital
gains and losses.

In examining the impact of the asset price

3) For example, see Ogawa and Suzuki [1998],
(2000), Ogawa and Kitasaka [2000], Hoshi and Ka-
shyap [2000), Hoshi and Patrick [2000], Mikitani
and Posen [2000], and Kuttner and Posen (2001].

4) See Kwon ([1989) and Bayoumi [2001).
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changes on the total Japanese economy, anal-
yzing the rate of price changes itself is not
enough, if the asset holder is assumed to
behave on the basis of the total asset value (i.
e., the total stock value of land and stock).
This is because the same rate of price change
may give a much different impact on the
economy if the stock value of the asset dif-
fers. In this connection, one is reminded that
the total land asset value is more than three
times as large as the total stock market value
in Japan. Therefore, if the land price and
stock price have changed at the same rate of
say, 1%, the absolute impact of the former
would be more than three times as large as
the latter because of the difference in their
stock values. What matters to the economic
activity is the capital gains or losses of the
total assets rather than the rate of asset price
changes. Now, we turn our attention to the
capital gains and losses of the stock of land
and stock market in Japan.

2.2 Capital Gains and Losses: 1955-2001
2.2.1 The Sources of the Data

Annual Report on National Accounts pub-
lished by Cabinet Office of the Japanese Gov-
ernment gives the calendar-year data for the
Reconciliation Accounts of financial assets
and non-financial assets for each of 5 sectors
(i.e., Non-financial Corporations, Financial Cor-
porations, Households including Private Unincor-
porated Enterprises, General Government, Pri-
vate Non-profit Institutions Serving Household).
The Reconciliation Accounts in Annual
Report based on SNA 93 which covers only
the period after 1990, include Revaluation
Accounts and Other Changes in Volume of
Asset Accounts separately. Namely, this
Revaluation Accounts record the annual

changes in the asset value due to asset price
changes, so from this source we can get data
of capital gains and losses for assets such as
land and stocks.

However, Annual Report based on SNA 68
which covers 1955-1998 does not have the
Revaluation Accounts separate from the
Reconciliation Accounts. But by checking the
figure in the Other Changes in Volume of
Asset Accounts for 1990-2001, they are found
very minor for land and stocks, so we decided
to use data in the Reconciliation Accounts as
an approximation to the one in the Revalua-
tion Accounts for the period 1955 to 1998.
Another adjustment of data needs to be
mentioned. While the figures in the Reconcili-
ation Accounts are generally recorded in
market values, only the values for stocks for
the period 1955-69 are reported in book val-
ues. Therefore, an estimation of the market
value for stocks is needed for the period
above. Since the values of Capital Transac-
tions in stocks are given in market values and
available for each year in Annual Report, we
can estimate the market values of stocks
from 1955 to 1969, using the annual average
changes of the TOPIX and the stock market
value of 1970%. The adjustment method is
shown in Appendix.

Before presenting our figure of capital
gains and losses, a reference to some past
studies may be made briefly. To our knowl-
edge, there are very few studies dealing with
the capital gains or losses in Japan. An impor-

5) To see if the adjusted values are relevant, we also
tested the same adjustment method to estimate the
stock market values for the period 1970-85 and found
the correlation coefficient between the estimated mar-
ket values and the actual market values for 1970-85
over 0.992.
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tant exception is Horioka [1995) and [1996].
Horioka (1996] presented the estimates of
net capital gains of land and non-land assets
for Japanese households during the 1955-93
period. By comparing Horioka's estimate and
our data with regard to capital gains of land,
a quite close coincidence is found, to the
extent that the correlation coefficient
between the two is 0.954. Horioka [1996]
also estimated the impact of capital gains of
land and non-land assets on the Japanese
households consumption during the 1957-
1991, or the pre- and mid-bubble period, and
found statistically significant results as
expected. But, he did not cover the post-
bubble period in his analysis, nor examined
the effects of capital gains and losses on the
business investment and residential invest-
ment behavior.

Okina et al. {2001] also reports the asset
price changes and consequent capital gains
and losses from land and stocks, and analyses
their relationship with the Bank of Japan's
monetary policy in the late 1980s, but does
not investigate their impacts on demand fac-
tors such as consumption and investment.

2.2.2 Capital Gains or Losses vs GDP
Figure 3 presents the capital gains and
losses figures for the land and stocks in Japan
from 1955 to 2001. To visualize the huge scale
of their amounts, their ratios to the nominal
GDP instead of their absolute values are
graphed. From this Figure, one can be convin-
ced of the much larger impacts expected
from the land price changes compared with
the stock price changes. For instance, capital
gains from land price hikes are observed to
have risen up to more than 80% of GDP in
1972 and around 45% of it in 1979-1980,

before generating capital gains larger than
GDP during the bubble year of 1987. The
capital gains of stocks are also recorded high
in 1972 (36%of GDP) and during the bubble
years of 1986 to 1989 (219 ~48% of GDP), but
not so comparable to that of land. The cumu-
lative sum total of capital gains of land from
1970 through 1990 can be computed as 2,000
trillion yen or approximately 4 times the size
of nominal GDP in 2000, as contrasted with
that of stocks from 1970 through 1989 being
700 trillion yen.

On the other hand, after the collapse of the
asset market bubble in 1990-91, precipitant
declines in land and stock prices both began
to generate huge capital losses. Here again
the capital losses of land are demonstrated
much larger in size than those of the stocks.
While the ratio of the capital losses of stocks
to GDP dropped to —719% in 1891, it soon
recovered to null and fluctuated positive and
negative alternately during the post-bubble
period. In contrast, the same ratio of land,
after recording the lowest value —49% in
1992, stayed negative throughout the post-
bubble period until the present time of writ-
ing this (in 2003). The sum total of capital
losses of land from 1991 through 2001
amounted to 1,000 trillion yen in comparison
with 500 trillion yen for that of stocks during
the period 1990-2001.

In the next two sections, we present the
estimation results of our models investigating
as to what impacts these capital gains and
losses have given to the demand factors, i.e.,
households consumption, business investment
and residential investment in the Japanese
economy. But, before doing so, some remarks
may be added with regard to the changing
size of the asset values of land and stocks in
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Figure 3 Capital Gains or Losses vs Nominal GOP
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the national balance sheet of Japan.

According to the SNA data, the ratio of the
total land asset value to the nominal GDP has
become lager than 3.0 in 1972 and since then
stayed around 3.3 until early in the 1980s.
However, after 1986, it increased rapidly up
to the peak value of 5.7 in 1989, and then
began declining until it reached 3.1 in 2000.
The total stock market value also increased
up to almost twice as large as the nominal
GDP in 1989, but after the bubble bursting, it
dropped below the nominal GDP in 1992 and
kept fluctuating more or less horizontally
since then. How much further from now the
land price will keep on falling is of critical
importance for the Japanese economy, a chal-
lenging topic which is beyond the scope of
this paper.

3. Models for Estimation

3.1 Consumption

In this paper, the specification of consump-
tion takes a log-linear approximation to the
Euler equation discussed by Attanasio and
Low [2000], [2004] in which, the inter-
temporal consumption is expressed as the
following equation:

U Cia1,2e41,0e41) 1+ R —
UL{C:,2:,0: 1 M

where U. denotes the marginal utility of
consumption which is assumed to depend on:
C, consumption; z, a vector of observable
variables; v, a random variable. R is the real
ex-post interest rate, and B, the discount
factor.

If the functional form of the utility function
can be specified as below,

Cl-)‘
U(C,z,v) =T_7exp( 8z+v)

the equation (1) above becomes:
E[(%:‘)"exp(oAzm+Av,+.)
B(1+Rm)]=1 @

To estimate the parameters of the equation
(2), some considerations are in order. These
considerations include the assumption of
rational expectations for the conditional
expectation operator in (2), and that the
vector z can include some endogenous vari-
ables, such as labour supply choices and
durable consumption. Following the step in
Hansen and Singleton [1983], Attanasio and
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Low introduce a log-linear approximation to
the version of (2) as the following,

Cen\_1,/
log( o )— 7k +0Azn
+log(1+Rg+1))e:+x 3)

where 4’ includes the log of the discount
factor and the unconditional mean of the
second and higher moments of consumption
growth and real interest rates. The residual
term e is made up of the expectational error,
the terms of reflecting unobserved heter-
ogeneity, Av, and the innovation to the condi-
tional second and higher moments of con-
sumption growth and interest rates. And the
equation (3) can be estimated by Instrumental
Variables or GMM, using as instruments
variables that are known at time #%.

Since unobserved heterogeneity have
devastating effects to obtain consistent esti-
mates of the parameters of interest, it is
known that aggregate consumption Euler
equations fit poorly, and that individual data
and panel techniques are recommended. In a
survey paper, Attanasio [1999] indicated
some econometric problems relevant for
aggregate time series studies. However,
Attanasio and Low [2000], [2004] show that
as the asymptotics is on large T, little is lost
by using some relevant aggregate data
{(grouped data) for (3). Our primary interest in
capital gains or losses are questions about
aggregates, because they are related to the
macroeconomic consequences of the changes
of asset prices. It may be informative and
proper to investigate the relations between

6) Asindicated by one anonymous referee, to derive the

the consumption and asset prices at aggre-
gates directly. Furthermore, there is a sub-
stantial amount of evidence that Euler con-
sumption equation is estimated or evaluated
for aggregation issues. Campbell and Man-
kiw [1989] and [1991] consider a simple ver-
sion of the Euler Equation on aggregate data.
Bandiera et al. [2000] estimates an aggre-
gate consumption Euler equation in a sample
of developing countries. And in Mulligan
[2004], an aggregate consumption Euler equa-
tion is utilized to describe the capital income
tax burden in the U.S.".

On the other hand, at least since Campbell
and Mankiw [1989] and Jappelli and Pagano
[1989], various researchers have tried to esti-
mate the aggregate Euler equation for con-
sumption adding other explanatory variables
besides interest rates on the right-hand side
of the equation. Campbell and Mankiw
[1989] and [1991] add income growth on the
right hand side of the Euler equiation. Carroll
et al. [1994] relate consumption to the index
of consumer confidence and provide some
interpretaion of the high predictive power
that such a variable has. And Cullen et al.
(2004] attemnpt to use anticipated and
unanticipated changes in household energy
resource to test whether non-energy expendi-
tures vary when home energy costs change.
Their specification of the Euler equation is
very similar to (3). As indicated by Iacoviello
[2004], adding other explanatory variables to
the right-hand side of the Euler equation can
test whether all agents in the economy
behave according to the life-cycle model and/
or whether they face any additional con-

Euler equation (1), (2) and (3), several ions need
to be made. For example, these assumptions should
include infinitely lived agent and the complete market.

7) See Attanasio [1999]) for a survey of the studies on
the time series properties of aggregate consumption.
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straint besides the intertemporal budget con-
straint.

Following the line of research above, in
order to evaluate the effects of the capital
gains and losses on the consumption growth,
we add the terms of the real disposable in-
come of households and capital gains and
losses of land and stocks on the right hand
side of (3). Thus, the regression equation used
in our empirical analysis, is defined as fol-
lows,

log( CC};}:I )=ab+¢hn+a:=log( Ylythd‘f:. )
Ahe -

+aslog(Ah‘_ )+ u 4)

1
2
where a=#&', a=1/y, r=log(1+R), Ch is
real final consumption expenditure of house-
holds and Y%d is the real disposable income
of households. A is accumulated amount of

the real capital gains or losses in land or
stocks. That is,

Ah= 3} Li(or Shi)

where L% and Sh are the real capital gains or
losses in land and stocks of households
respectively®.

3.2 Corporate Investment
The model for corporate investment behav-

8) When income or wealth enter the Euler equation,
some new assumptions, such as liquidity constraint, are
needed to introduce. Thus, as indicated by Attanasio
and Low [2000] and [2004). the preference parame-
ter cannot be identified in the framework of the Euler
equation. However, Attanasio and Low argue that this
problem or failure has nothing to do with the log-
linearization approximation of the Euler equation (3)
(Attanasio and Low (2000, p. 27], and (2004, p. 433)).
They indicated that, compared with the log-
linearization Euler equation, a non-linearized Euler
equation approach (estimated directly using the Euler
equation) performs as badly.

ior in this study is Q-type investment func-
tion. There is a growing body of literatures
on empirical analyses using the so-called
Japanese Q-type investment function. The
previous studies include Fazzari et al. [1988],
Hoshi and Kashyap [1990], Hayashi and
Inoue [1991], Hoshi et al. (1991], Blundell et
al. (1992], Ogawa and Kitasaka [1998] and
Sekine (1999]. But they all use the micro firm
data. The main objective in this study is to
investigate the significance of capital gains
and losses on the macro level investment
function. Qur Q-type model cum capital gains
variables is defined as follows,

le, = ey 8 CF,

Kee Bt Ke,—, +AMQ.+ Ke,:.
Lm-l Sn:-l

L) W

where Je, and Ke, are investment and capital
stock of equipment for private corporate
sectors, M@, the marginal Q, Lx. and Sz,
the capital gains or losses of land and stocks
of non-financial corporations, and CF;, cash
flow. Including firm assets, i.e. the land asset
as a collateral in investment functions can be
found in Devereux and Schiantarelli (1990)
and Blundell et al. [1992] for UK. firms and
Ogawa and Kitasaka [1998] for Japanese
industries. In their recent studies, Woo
[1999], and Sekine [1999] discussed whether
firm financial situations or balance-sheet
conditions matter for Japanese firm invest-
ment behavior. Unlike many previous studies
on the firm level, however, our paper is con-
cerned with the aggregate investment behav-
ior in Japan.

3.3 Residential Investment
We also investegate the impact of capital
gains or losses on Japanese residential invest-
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ment behavior in the private sector. The
model used here takes a general form devel-
oped by Jorgenson [1963]. So-called accelera-
tor model can be specified as follows,

KI,',:'_, =7+ rq’{%mmgmw«mx-.

Lheor+Lne-y (Sher+Sheo
+e Kreq K7 )(6)

where Ir: and Kr. are residential investment
and capital stock for the private sector, Y.,
real GDP. This form is consistent with profit
maximization subject to constant returns to
scale, and constant elasticity of substitution
(CES) production function. We neglect the
user cost of capital, and nest the model within
a general dynamic regression model. The
equation (6) is similar to that in Bond et al.
[1997] for the analysis of financial factors
and investment in Beilgium, France, Ger-
many and the UK.

3.4 The Data Sources and the Adjustment for
Lh and Ln

The sources of all data used for estimation
are described in Appendix.

The real values of Ls, Ln, Sh and Sn are
obtained from the market values divided by
the deflator of GDP. In this paper, the values
in the Reconciliation Accounts are assumed
to approximate those in the Revaluation
Accounts. Therefore, the market values for
the capital gains and losses can be obtained
from the Reconciliation Accounts based on
SNA 68. According to Iwamoto [1996], how-
ever, there is a somewhat discrepancy
between the Reconcilitation Accounts and
Revaluation Accounts, since the former for
land contains not only capital gains or losses
but also land improvement investment which
should be deducted from the reconciliation

item®. To eliminate this measuring error, the
following method has been used.

The data for the land improvement invest-
ment during the period of 1970-2000 are
obtained from the Japanese Annual Report
on National Accounts (ARNA), in which, as
one of the five categories of Gross Domestic
Formation by Type of Capital Goods, the
current or constant value of land improve-
ment investment is reported every year since
1970. And the data before 1970 is estimated
by using the Japanese National Wealth Sur-
vey, which is published every five years
between 1955 and 1970. By deducting the land
improvement investment, we obtain the ad-
justed values of the land capital gains and
losses, adiLh and adjLn, and their accumulat-
ed amounts, adjALh and adjALn, for house-
holds and non-financial corporations respec-
tively. On average, adjALh is about 95% of
ALh, and adjALn is about 82% of ALn. The
Correlation coefficient is 0.999 for adjALh
and ALh, and 0.996 for adjALn and ALn.

4 ., Empirical Results

4.1 Analyses for the Existence of Unit Root
First, we examine the existence of unit
root in our time series data with augmented
Dickey-Fuller tests, where lag lengths are
chosen using AIC criterion. The results are
presented in Table 1 which includes time-
series used in the regressions such as
AlogCh:, AlogYhd., AlogALh.,
AlogadjALh., Alog ASh,, IejKe:-r, IrfKr:-,
etc.. The Table also includes the test results
for some original macro data such as LA and

9) The land improvement investment was reported
about 1.1 to 1.8 percent of Net National Product in
Iwamoto [1996].
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Table 1 Tests for Unit Roott" in Dickey-Fullar Test Procedure

Series te k  Series te k
Time-series used in the estimation  Original variables
AlogCh, ~4.19* 1 Ch -2.64 8
Alog Yhd, -3.75" 1 Yhd, -2.31 3
AlogALh, -4.33* 5 e -1.30 9
AlogadiALh. -4.28* 5 I -1.17 2
AlogAsh, -3.35° 2 Lh -1.38 5
log(1+ R) -1.48 2 adilme -1.90 10
Te/Ke: - -1.25 10 Sh, -3.77° 2
IrfKre- -3.3 10 Lan, -3.32° 10
MQ. -0.63 6 adiLn. -3.26 10
LndKe. -3.49° 2 Sm. -3.73* 2
adjiLn/Ke, -3.36> 2
Sn./Ke. -3.24¢ 2
CFiKee-y -1.05 6
AlogY: -3.20° 2
(Lhe+Lne)/Kre -3.16 1
(adiLhe+Ln)/Kre -3.39° 1
(She+Sn)/Kre -3.55* 2

Note : (1) The symbols ¢, b, and a denote rejection at the 10%,
5%, and 1% levels respectively.

Ln, (capital gains of land for households and
non-financial corporations), Sh, and Sn. (capi-
tal gains of stock for households and non-
financial corporations), Ch, (real final consump-
tion expenditure of households), YAd, (national
disposable income of households), fe; and Ir,
(equipment and residential investments in the
privater sector).

For the time-series used in the regression,
Alog Che, Alog Yhd,, Alog ALh., Alog agiALh.,
Alog AShe, Ir/Kre-s, Ln/Ke., adiLniKe.,
SniKe., AlogY:, (Lhe+Ln.)/Kr.(adiLh,
+ Ln:)/Kr., and (She+ Sn.)/Kr: are found to
be stationary significantly at 19, 5% or 10%
level, while the unit root hypothesis is not
rejected on RCh., RYhd,, RLh:, MQ., and
CF/Ke;-. 1t is also found that, except for
She, Sn., Ln. and adjLn:, most original
macro data are not rejected against the unit
root hypothesis.

Perron [1989] carried out tests of the unit
root hypothesis with a break in the level or in

the slope of the trend function. In his pioneer-
ing study, Perron showed how standard tests
of the unit root hypothesis against trend
stationary alternatives cannot reject the unit
root hypothesis if the true data generating
mechanism is that of stationary fluctuations
around a trend function which contains a one
break. His tests rejected the unit root null
hypothesis for most of the U.S. macro-
economic data series with a break in the
trend occurring at the Great Crash of 1929 or
at the 1973 oil-price shock. Since the date of
a possible break point in Perron {1989] is
fixed a priori, which is not appropriate in
many cases, it is desirable to have available
tests in which the date of break is treated as
endogenous. In this paper, two types of test
procedures developed by Zivot and Andrews
[1992), and Perron [1997] respectively, are
utilized for our data to test the unit root null
hypothesis, where the break is determined
endogenously. The model used here allows
changes both in the level and the slope of the
trend function of the series. These test proce-
dures for Zivot and Andrews [1992], and
Perron [1997] are described in Appendix.
Table 2 presents the test results for the
data series which are not rejected in the
augmented Dickey-Fuller test. The unit root
null hypothesis for Je(/Kee-1, CF/Kee-1, MQ:,
Yhd., le. and Lk, is rejected significantly by
both of the two procedures, while for log(l
+R), Che and adjLhe., it is rejected at the
10% level by Perron [1997)’s procedure.
These results show that, for the variables
which are not rejected in the standard test
procedure, the statistics in the model with
estimated structural break are all significant
against the unit-root hypothesis at least with
one test procedure, except for the real resi-
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Table 2 Tests for Unit Root™ with a Endogenous Break

Series Test Procedures a,0Tta s T k
Time-series used in the estimation
TedKe:-, Perron [1997) -5.413* 1975 3
Zivot and Andrews [1992) -5.519* 1975 3
CFiKet Perron [1997] -6.411* 1980 3
Zivot and Andrews [1992] -6.388* 1981 3
MQ. Perron [1997] -5.537* 1982 9
Zivot and Andrews [1992) -5.677* 1982 9
log(1+R) Perron [1997] -5.201* 1988 6
Zivot and Andrews [1992) -4.870 1988 6
Original variables
Che Perron [1997) -4.685" 1988 9
Zivot and Andrews [1992) -4.158 1995 6
Yhd, Perron {1997} -4.539° 1987 7
Zivot and Andrews [1992) -5.027° 1988 7
Ia: Perron [1997] -4.914® 1988 11
Zivot and Andrews [1992] -5.280 1988 11
Ir. Perron [1997] -3.700 1981 9
Zivot and Andrews [1992] -4.78¢ 1985 9
Lh, Perron [1997] -5.584* 1987 12
Zivot and Andrews [1992] -5.708° 1988 12
adjLh, Perron [1997] -4.443° 1991 14
Zivot and Andrews [1992) -4.560 1992 14

Note : (1) The symbols ¢, b, and a denote rejection at the 10%, 5%, and 1% levels

respectively.

dential investment for the private sector (Ir:).
The date of break (7%u), estimated en-
dogenously, indicates that the break for most
data series occurs mostly between 1986 and
1989, implying that the bubble economy ocur-
ring in the period of 1986-1989 has a substan-
tial influence on Japanese macroeconomic
time series.

Most time series used in our study are not
characterized by the presence of a unit root.
They seem to be trend-stationary with or
without break point. We de-trend these time
series in our empirical analysis. For the time
series with structural break, the detrend is
based on the break point estimated by the
two test procedures discussed above. There-
fore, the following GMM estimation results
are guaranteed for the regressions of the

consumption function and investment func-
tions, since the variables in the GMM are
assumed to be (strictly) stationary.

4.2 The Effects of Captial Gains or Losses on
the Japanese Economy
4.2.1 Consumption Function
In this paper, Generalized Method of
Moments (GMM) is applied in our estimation
both for consumption and investment func-
tion. To deal with the endogeneity problem of
capital gains or losses, we consider the lagged
values of Ch, Yhd, Lh, Sh, Ln, Sn and Ie
dated £—2, t—3 as instrumental variables,
while in the case in which the LM test for
second order autocorrelations of the resid-
uals is implemented, the lagged values dated
t—3 and #—4. And serial correlations in the
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error term is assumed as MA (6).

Table 3 shows the GMM estimates for
the Euler consumption equation (4). The first
and second columns show the estimates of the
elasticity of consumption growth with
respect to AlogALh: and AlogadjALh.,
which are measured as 0.089 and 0.086 respec-
tively. There is little change for the elasticity
estimates when we consider an adjustment to
the variable of land capital gains and losses
due to the land improvement investment. The
coefficient of AlogALhk: and AlogadiALh,
are positive and significant, implying the
positive contributions of the changes in
household capital gains of land to the
increase in households consumption. The
GMM estimate for the changes of capital
gains and losses of stocks AlogASh. is
presented in column 4. It is also significantly
positive, and estimated as 0.027 with signifi-
cant level at 19%. The sixth column of Table
3 presents the GMM estimate of
Alog(adiALh.+ ASh:), which is quite large
in magnitude and highly significant.

To see the LM test results of the second
order serial correlation of the residuals after
the GMM estimation, we also implement the
GMM estimation using the lagged variables
with ¢—3 and #—4 as instrumental variables.
In these cases, we lose one more observation
compared with the estimation based on the
lagged variables with ¢—2 and #—3. The
results are presented in column 3 and 5. The
estimates of elasticity of consumption growth
with respect to AlogadjALh. and AlogASh.
are both significantly positive, and estimated
as 0.077 and 0.034 respectively. The estimates
do not show evident difference from the
result shown in column 2 and 4. The p-values
of the LM test for both the st and 2nd order

serial correlations of the residuals fail to
reject the null hypothesis.

As expected, the estimations of the elastic-
ity of intertemporal substitution, 1/7, per-
form as badly. These imply the difficulty of
identifying the preference parameters even
using the log-linear approximation version of
the Euler equation, when the assumptions
such as liquidity constraint are introduced.
However, the poor performance in the esti-
mation of the preference parameter dose not
effect the estimated results of the capital
gains and losses. When the term of 1/fy is
excluded, the estimated coefficients for
AlogadiALh. or Alog ASh: show little differ-
ence from those in column 2 and 4.

Finaly, we examine if there is any differ-
ence between the impacts of capital gains of
land and stock on Japanese household con-
sumption. The coefficients of capital gains of
land and stocks, presented in the seventh
column of Table 3, are positively significant,
and estimated as 0.054 and 0.024 respectively.
The result suggests that one percentage
change of capital gains and losses in land will
lead to 0.054 percentage change in household
consumption growth, which is two times lar-
ger in magnitude than the elasticity of con-
sumption growth with respect to the stock
capital gains and losses.

By using a traditional consumption func-
tion specification, Horioka [1996] also repor-
ted significantly positive estimates for capi-
tal gains of the total households wealth in the
period of 1955-1993. Our results based on the
log-linear approximation version of the Euler
consumption equation are quite coincident
with the findings of Horioka [1996].
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0.029°
(7.54)
0.881°
(13.85)
0.001
(0.44)
0.95
1.38
0.83
5.72
[0.89]

0.084*
(4.50)
0.731°
(6.85)
0.001®
(1.97)
0.95
1.71
0.92
5.85
[0.88]
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(3.87)
0.024°
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0.769*
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0.95
1.42
0.84
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0.100"
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(11.05)
(4.43)
0.95
1.49
0.85
5.72
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0.007*

0.034°
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0.025
(0.56)
0.785°
(7.31)
0.001
(0.15)
0.95
117
0.74
0.8
4.88
[0.90]

0.027*
(8.76)
0.139
(1.42)
0.887°
(13.03)
0.000
(0.08)
0.95
1.27
0.82
5.54
[0.85]

0.077*
(3.46)
0.027
(0.60)
0.682°
(7.36)
0.002
(0.81)
0.95
1.69
0.89
0.89
5.29
[0.89]

0.086"
(3.70)
0.159"
(1.97)
0.746°
(6.19)
0.004
(1.32)
0.95
1.72
0.91
5.47
[0.86]
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Table 3 GMM Estimates of the Households Consumption Function(

0.95
1.71
0.91

[0.85]"
The instruments used for GMM are as follows, the lagged values of Ch, Yhd, Lh, Sh, Ln, Sn and fe dated (-2, (-3 for st order test, and t-3 and -4 for 2nd order test.

0.152°
The error term is considered as in MA(6) process.

0.089%®
(3.69)@

(1.92)

0.748°

(6.30)

0.004

(1.26)

5.49

The p-value of the first and second order autocorrelations against the null hypothesis of noncorrelation.

The symbols ¢, &, and a denote rejection at the 10%, 5%, and 1%

The values in ( ) are t-statistics

Ah denotes ALh+ASh.
The values in [ ] are p-value.
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4.2.2 Corporate Investment Function

The estimated results for the plant and
equipment investment function of the corpo-
rate sector are presented in Table 4-1. There
are many empirical studies that estimate the
Q-type investment function developed by
Hayashi [1982] with Japanese firm level
data. More recently, Sekine [1999] and
Ogawa [2003] reported their
results of the Q-tvpe investment function
using a micro panel data or cross-section
data during the 1980s and 1990s. In the former
study, Tobin’s average Q is utilized, and in
the latter the marginal Q. Compared with
these panel analyses, our GMM estimates for
the marginal Q are quite robust and signifi-
cantly positive against the null hypothesis,
especially in the estimation for adiLn/Ke,
while it is not the case for the coefficient
estimates for the cash flow term.

Column 1 and 2 present the GMM esti-
mates for Ln./Ke..n and adiLn:.\/Ke:-1.
The former is a term for land capital gains

estimation

and losses in non-financial corporations, and
the latter, its adjusted values. Like the esti-
mated results of the Euler consumption, there
is little difference between the two estimates,
which are estimated as 0.060 and 0.059 for the
short run effect, and 0.156 and 0.159 for the
long run effect. They are all statistically
significant and positive. When the term of
CF./Ke;-, is not included in the estimation,
the estimates of adiLn.-./Ke.-, is 0.084 for
the short run effect (Column 3), which is slight-
ly larger than those in Column 1 and 2, and 0.
154 for the long run effect, which is quite
similar to those in Column 1 and 2. The GMM
estimates for the capital gains and losses of
stocks for corporations,
Sn:-1/Ke.-,, are provided in Column 5 and 6.

non-financial

These estimates show significantly positive
with the magnitude of the estimates both for
the short and long run effect being slightly
larger than those for adiLn:-\/Ke.-.. The
results of total capital gains and losses, i.e.,
(adiLn+ Sn)¢-1/Ke.-,, are presented in col-
umn 8, which are also positive and statisti-
cally significant.

We also check the LM test for the second
order serial correlation of the residuals. As
shown in column 4 and 7, the null hypothese is
failed to reject both in the case of
adjiLn,-\[Ke.-, and Sn.-:/Ke.-, while the
estimated coefficients of the right hand terms
show little different compared with those in
column 3 and 6, even though one more ob
servation lost due to the lagged variables
dated /-3 and {—4.

Finally, we investigate if there is any dif-
ference in the impacts of capital gains and
losses of land and stocks on investment
behavior of the corporate sector. Column 9
and 10 present the GMM estimates for
adiLn.-1/Ke-, and Sn.-/Ke.-, with or with-
out the term of CF/Ke in the regressions.
The coefficients of the two terms are posi-
tively significant, and estimated as 0.061 and
0.045 respectively for the former, 0.120 and 0.
097 for the latter. The impact of capital gains
and losses in stocks seems much larger than
that in land.

Qur results imply that, much the same as
the case of households consumption, the capi-
tal gains and losses of land and stock have a
substantial impact on Japanese private busi-
ness investment behavior across our sample
period from 1955 to 2000.

To investigate the sensitivity of our find-
ings to the choice of specifications for the
equipment investment function, we also test-
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Table 4-2 GMM Estimates of the Accelerator-type
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% I (1.72)t0
-] P Sy - Sne1/Kee- 0.083"
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f ~ :.2 i e : e § S : § : ; : : : : g : : _g (3.58) 3.75) (6.79) (4.29)
8 s ¥ scee °cas=9 L S5 AlogY, 0.294° 0.320° 0.265" 0.268°
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Table 5 GMM Estimates of the Residential Investment Function for the Private Sector®

1 2 3 4 5
Dependent Variable: Ir/Kre-
Lhnea/Kria -0.011%
(-1.74)@
adjLhng-[Kre,* -0.011°
(-1.74)
Shite-s[Kri-y 0.006°
(2.18)
adjLho[Kr e 0.004
(0.80)
adiLna/Kre-s 0.017°
(1.68)

Irea[Kres 0.897°* 0.897" 0.897° 0.955° 0.983°

(9.80) (9.84) (48.97) (10.93) (10.41)
AlogY, 0.463° 0.466° 0.425° 0.360° 0.301°

(3.88) (3.89) (8.68) (2.24) (2.06)
Alog Y, 0.071 0.072 -0.111* -0.130° -0.145°

(0.70) 0.70) (-5.69) (-2.80) (-3.19)
constant 0.011° 0.011° -0.002° 0.004 0.003¢

(1.74) (1.72) (-2.33) (0.80) (1.80)
The long-run effect of -0.107 -0.109 0.058° 0.084 0.104
captial gains (-0.95) (-0.95) (1.83) (0.39) (0.17)
Rr* 0.59 0.59 0.59 0.59 0.59
bw 1.22 1.22 1.94 1.76 1.57
LM testt® 0.85 0.73 0.99 0.94 0.88
Test for overidentify- 5.22 5.17 3.51 4.27 4,17
ing restrictions [0.63]™ [0.64] [0.94] [0.75] [0.76]

Nate : (1) The instruments used for GMM are as follows, the lagged values of Ch, Yhd, Lk, Sh, Ln and Sn dated -2, t—3.

(2) The error term is considered as in MA(4) process.

(3) The symbols c, b, and a denote rejection at the 10%, 5%, and 1%

(4) The values in ( ) are t-statistics
(5) adjLhn denotes adjLh+ Ln, and Shn, Sh+ Sn.

(6) The p-value of the first order autocarrelations against the null hypothesis of noncorrelation.

(7) The values in [ ] are p-value.

ly positive effects of capital gains and losses
of land owned by households and non-
financial corporation, either with regard to
the term Lhe_i/Kr-, or its adjusted value,
adiLhne1/Kvey on IrKr.-.. It is found,
however, that the coefficient of the short run
effect for the capital gains and losses of land
owned by the non-financial corporations, i.e.,
adjLne-\/Kr._, turns out positive, and signifi-
cant, while it is not the case for the long run
effect. For the capital gains and losses of the
stocks of households and non-financial corpo-

rations, Shn.-/Kr.-,, the estimates are posi-

tive and significant both for the short and
long run effects, while the magnitude of the
estimates is quite small compared with those
in the equipment investment function.

5. Concluding Remarks and Directions for
Further Research

5.1 Some Tentative Findings
In this paper we examined the effects of
capital gains or losses of land and stocks on

ol
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the Japanese economy, especially, on its
demand side through households consump-
tion, equipment and residential investment
activities of the private sector.

Our data for capital gains or losses are
based on the Reconciliation Accounts in the
Japanese National Accounts, and covers the
period of 1955-2000. We utilize new proce-
dures with an endogenously determined
break to test the unit root hypothesis on our
time-series data.

Main findings of our study can be stated as
follows:

Capital gains of land and stocks generated
from steady price increases have been enor-
mous in Japan not only during the bubble
years of the late 1980s but ever since the
1950s, as shown by their high ratios to the
nominal GDP. However, after the bubble
bursting in 1990-91, the Japanese economy
has been beset with the huge capital losses
due to sudden falls of asset prices.

For most of the macro time-series data, the
null hypotheses of unit root are rejected using
the test procedures with an endogenously
determined break, while they had not been
rejected in the standard unit root test proce-
dures.

When the capital gains or losses variables
are taken into account in the regression anal-
ysis of households consumption, private busi-
ness investment and private residential
investment in Japan, significantly positive
coefficients are estimated in most cases for
our sample period of 1955-2000. These results
imply that the slowdown of the post-bubble
Japanese economy is largely due to the nega-
tive impacts on demand components incurred
from the large capital losses of the land and
stocks. But, at the same time, they also sug-

gest that the superior growth performance of
the Japanese economy since the 1960s up to
the bubble burst in 1990 had been similarly
but positively influenced by the still larger
capital gains of the land and stocks.
Horioka [1996] reported that capital gains
were responsible for 24.0 to 68.7% of the
increase in Japanese consumption during the
period of 1986-1990, and had a large depress-
ing effect on the consumption during the
period of 1990-1992. Since our analysis
includes not only household consumption, but
also business expenditure on plant, equipment
and residential construction, and further, the
model for consumption function is different
from that used in Horioka [1996], in which
the regression is based on life-cycle/perma-
nent income framework, we can not compare
directly our results with Horioka [1996].
However, the estimated results presented
in Table 3, 4 and 5 can provide us a wider
basis for demonstrating the macro-impacts of
capital gains and losses on Japanese econ-
omy. Our strategy of measuring the quantita-
tive impacts is based on the basic GDP iden-
tity, from which we attempt to calculate the
contributions to GDP growth rate of Japan
caused from capital gains and losses in land
and stocks'®. Since household consumption,

10) The basic GDP identity defined by expenditures on
final products is as follows,

Y=C+I+G+H(X-M)

where Y, C, I, G and (X —M) refer to GDP, con-
sumer expenditure, business expenditure on equipment,
inventories and residential construction, total govern-
ment purchases, and net exports. We consider A Y, say
AY=Y(observed values)— Ys(capital gains of land
and stocks=0), as the change caused by capital gains
and losses. Therefore, the contributions of capital
gains and losses to the GDP growth rate can be calcu-
lated as,

— 55—



BFEEY v —F BoRE1%

Figure 4 The Short-run GDP Contributions of Total Capital Gains and Losses
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Ch, and investment of plant and equipment
for private corporate sectors, I., make up
over 709% of Japanese GDP at constant
prices, we focus our analysis on the regres-
sion results of the household consumption
equation (4) and business plant and equipment
investment equation (5). The coefficient esti-
mates used for our calculation are obtained
from Column 7 of Table 3 and Column 10 of
Table 4-1, through which we try to discrimi-
nate the difference between the contributions
of the capital gains and losses of land and
those of stocks.

First, we utilize the coefficients of the
short run effects of capital gains and losses in
the analysis'". The capital gains and losses of
land and stocks contribute approximately 0.9
and 0.4 (or, 1.3 in total) percentage points

AY, _ Coot ACeey | fioy Al ,
Yiii Tea: Cea o Voms Tomi |

Here, we use the estimated coefficients and the
actual values of capital gains and losses to compute
AC/C and AIll, and to derive their quantitative
impacts on Japanese economy during our sample
period.

11)  The short run contributions are calculated by using
the coefficient estimates of adjLn/Ke and Sn/Ke in
Column 10, and the long run contributions are obtained
from their long run effect estimates.

respectively to Japanese economic growth
during the 1960s. During the 1970s, these are
0.6 and 0.4 respectively and responsible
together for about 169§ of the GDP growth
rate in the same period. During the 1980s, the
contributions of total capital gains and losses
have risen to 1.6 percentage points, where the
contribution of the land is 0.7 and of the
stocks 0.9. This means that the contributions
of the capital gains of land and stocks taken
together to the growth rate of GDP have gone
up to approximately 509. Particularly during
the 1987 to 1990 period, the capital gains of
land and stocks taken together contribute 3.
56 percentage points on average and account
for over 89% of the growth rate of GDP in
the so-called “bubble economy” period. Fig-
ure 4 demonstrates the GDP contributions of
total capital gains and losses and the actual
GDP growth rates.

By contrast, the effects of the capital gains
of land and stocks on Japanese economy turn
out negative after 1990. From 1992 to 2000,
the capital losses of land contribute -0.4
percentage points to Japanese macro eco-
nomic growth, while the capital losses of
stocks do -0.3. Especially during the period of
1991-1993, just after the collapse of the bub-
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ble economy, the capital losses of land and
stocks contribute totally -1.9 percentage
points on average, and are largely responsible
for the dramatic slowdown of the growth of
GDP from 4 percentage point in the late 1980s
to 1.7 percentage point in the 1990s (See
Figure 4).

When the long run effects are taken into
consideration, the contributions of capital
gains and losses of land and stocks respec-
tively account for 1.2 and 0.6 percentage
points during the 1960s, 0.9 and 0.7 during the
1970s, 1.2 and 1.8 during the 1980s, and -0.7
and -0.6 during the 1990s. The magnitudes of
the long run contributions to the GDP growth
rate are quite large compared with their
short run effects indicating that considerable
impacts of capital gains and losses of land
and stocks have exerted on the growth proc-
ess of the postwar Japanese economy.

5.2 Directions for Further Research

So far, this study has focused only on the
direct link between the capital gains or losses
of the assets and the GDP components, with-
out regard to the mechanism through which
the former affects the latter. In the case of
households consumption, their link is direct
and simple, in the sense that they affect only
through the wealth effects of the household
because at the macro level the capital gains
or losses from land and stocks are supposed
to comprise the major part of the yearly
changes in the household wealth.

In the case of business investments, how-
ever, their link becomes much complicated.
First of all, the capital gains or losses ac-
crued to firms may affect directly their
investment decisions by changing the position
towards the risk premium of the investment

project. Secondly, they affect also the amount
of bank loans available to firms because in
Japan the land asset is often used as a collat-
eral for bank lending, particularly, to small
and medium sized firms. But this lending
system which worked quite well as far as the
capital gains could be expected from land and
stocks, had run into deep trouble, seized with
the huge amount of bad loans, when the asset
prices started falling precipitously. As a
result of this, the total amount of loans out-
standing by all private banks has been declin-
ing until even today since the late 1990s at the
annual rate around -5%. How to reduce the
bank’s burden from the bad loans (which still
amounts to around 8% of total loans by all
private banks in March, 2003) and to revive the
bank’s lending activity is of utmost impor-
tance for the genuine recovery of the
Japanese economy. Therefore, in the further
study on the impacts of capital gains or losses
in Japan their direct link to the firm'’s invest-
ment decisions as well as the indirect ones
through the bank’s lending behavior need to
be taken into consideration.

On the other hand, our paper added ad hoc
the capital gains and losses into the aggre-
gate Euler consumption equation. Recently,
some papers attempted to introduce housing
wealth in dynamic general equilibrium
models with a representative agent. For
example, Piazzesi et al. [2007], analyze the
implication of housing and non-housing con-
sumption with regard to the prices of finan-
cial assets. And lacoviello [2004] use a gen-
eral equilibrium model to derive an aggregate
Euler equation containing house prices. It
may be our further study how to derive an
aggregate Euler equation containing capital
gains and losses by using a general equilib-
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rium model.

Lastly, in our GMM estimation of the log-
linear approximation to the Euler equation,
we have not considered the problem of the
weak identification in the parameters in (4).
In their recent paper, James et al. [2000]
indicate that the empirical conclusions based
on the procedures that are robust to the
problem of weak identification are very dif-
ferent from those obtained by conventional
GMM analysis. These differences underscore
the importance of using the confidence sets
which immune to weak identification. How-
ever, the tools for inference robust to weak
identification developed by James et al. are
quite complicated to interpret. Thus, how to
develop a simple and reliable statistics to
detect weak identification in the GMM esti-
mation of the consumption Euler equation
remains a challenge.

Appendix

A.1 Data

We base our analysis on the old version of
SNA data, ie., 63 SNA which cover longer
time series than the current SNA, ie., 93
SNA. Thus, the data used in the regressions
for the consumption and investment functions
cover the period 1955-2000, and are expained
below.

Ch: Final Consumption Expenditure of
Households at constant prices.

Yhd: National Disposable Income of House-
holds (including Private Unicorporated
Enterprises) at contant prices.

Ie: Gross Domestic Fixed Capital Formation
of Plant and Equipment in the Private
Sector at contant prices.

Ir: Gross Domestic Fixed Capital Formation
of Duwellings in the Private Sector at
constant prices.

Y : Gross Domestic Product (GDP) at con-
stant prices.

Lh: real Reconciliation Accounts of Land for
Households (including Private Unincor-
porated Enterprises).

Ln: real Reconciliation Accounts of Land for
Non-financial Corporations.

Sh: real Reconciliation Accounts of Shares
for Households (Including Private Unin-
corporated Enterprises.

Sn: real Reconciliation Accounts of Shares
Jor Non-financial Corporations.

CF: real cash-flow, measured as the sum of
Enterpreneurial Income of Non-finan-
cial Corporations and Consumption of
Fixed Capital in the Private Sector both
divided by the Deflator of GDP.

Ke: fixed capital stock of plant and equip-
ment in the private sector, computed as
follows,

Ke:=le:+(1—8)Kee-

where & (= 0.0772) is the depreciation
rate of the fixed capital obtained from
Ogawa and Kitasaka [1998]'s physical
depreciation rate for the Japanese manu-
facturing sector. The initial value of the
fixed capital, Kpiess, is constructed from
the Non-financial Produced Assets

divided by the Deflator of Gross Domes-

tic Fixed Capital Formation for Private
Plant and Equipment in 1954.

Kr: residential fixed capital stock for the
private sector, computed in the same
way as for Ke using 0.047 as the deprecia-
tion rate of residential fixed capital
stock (also see Ogawa and Kitasaka
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[1998]).
MQ: marginal @, constructed as follows,

- marginal profit of capital/cost of capital
margial @ deflator of fixed capital formation

where marginal profit of capital is
computed as Gross Domestic Product
minus Compensation of Employees both
in the private sector, divided by Ke.-,
and the Deflator of Gross Domestic Fixed
Capital Formation for Private Plant and
Equipment (see Abel and Blanchard
[1986, pp.255-256]). Following Suzuki
[2001], the cost of capital is computed by
(1—7)X y+8, where r=04 is the cor-
potate tax rate, 7, the average con-
tracted interest rate on loans and dis-
counts of domestically licensed banks
obtaind from Nikkei Economic Elec-
tronic Data System (NEEDS), and §=0.
0772, the physical depreciation rate for
the Japanese manufacturing sector.

R: real government bonds yield to sub-
scribers (10 years), which is obtained from
NEEDS, and deflated by the Deflator of
GDP.

All data described above in italics are
readily accessible from the Annual Report on
National Accounts (ARNA) published by
Cabinet Office of Japanese Government. The
real values for L, S, Lh, Ln, Sh, Sn are
obtained from the market values divided by
the deflator of GDP. S, Sh and Sn in the
period of 1955-69, however, are only avail-
able in book values. Since the market values
of Capital Transactions in shares for the
nation, households and non-financial corpora-
tions are available for each year, we use the
following adjustment method to measure

market values for S, Sk and S» during the
period of 1955-1970.

In this paper, the values in the Reconcilia-
tion Accounts are assumed to approximate
those in the Revaluation Accounts. Therefore,
the values in the Closing Balance Sheet
Account (assets) for each year can be mea-
sured as follows,

Bi=Bc:+(1+g)Be- (AL1)

where Bt is an asset in the Closing Balance
Sheet Account, Bc., the value of Capital
Transactions, and 1+g, the ratio of the
revalued value of B: to its original value
B:_,. For the nation, households or non-
finanacial corporations, Bisno of shares are
based on market values, and readily available
from ARNA. And for g, we consider the
growth rates of Average Stock Price Index
obtained from Tokyo Stock Market First
Section. Thus, B, -, for the previous years can
be measured from B; as follows,

Bi(.,=B.—Bc:l+g (Al.2)

From B., B:-: and Bc,, we can measure the
past values of B based on the Reconciliation
Accounts for the period of 1955-69 for the
nation, households and non-financial corpora-
tions. The values of Reconciliation Accounts
for 1999 and 2000, which are not reported
based on SNA 68, are also computed in the
method discussed above.

adiLh and adiLn: The adjusted values of
Lh and Ln are constructed as follows, The
data for the land improvement investment
during the period of 1970-2000 are obtained
from the Japanese Annual Report on
National Accounts (ARNA), in which, as one
of the five categories of Gross Domestic
Formation by Type of Capital Goods, the
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current or constant value of land improve-
ment investment is reported every year since
1970. And the data before 1970 is estimated
by using the Japanese National Wealth Sur-
vey, which is published every five years
between 1955 and 1970. By eliminating the
land improvement investment from Lk and
Ln, we can obtain the adjusted values, adjiLh
and adjLn, for the capital gains or losses of
households and non-financial corporations
respectively. Note that, because the data for
the land improvement investment cannot be
distinguished between households and non-
financial corporations, the deduction is the
same for adjLh and adjLn.

A.2 The Unit Root Test with an Endogenously
Determined Break

In this paper, we use the procedures devel-
oped by Zivot and Andrews (1992}, and Per-
ron [1997] to test unit root for all the macro
time series in our study. In these approaches,
a break both in the level and the slope is
allowed, and treated as endogenous, rather
than known a priori. The unit-root null
hypothesis is based on Model C in Perron
[1989], that is,

ye=p+pt+8DU+ 0T +yerte  (A2.1)

where u refers to the drift, 75, the time of
break, DU.=1if ¢ > Ts, 0 otherwise, D(T5)¢
=1if t=Tp+1,0 otherwise, and A(L)e:=
B(L)flx with v¢~i.i.d.(0,a’).

According to the testing strategy of Zivot
and Andrew [1992], the null that the series
{y.} is integrated without an exogenous struc-
ture break, can be written as,

ye=p+yeate (A2.2)

With this null hypothesis, the regression equa-

tion used to test for a unit root (Equation 3' in
Zivot and Andrews [1992)) is,

ye=n+ Bt +8DUA):+ yDT (AT + aye
k
+ECJAy‘-J+ Ve

where DT(A)*.=t— TAif t> TA, 0 otherwise.
A plausible estimation scheme is to choose
the breakpoint that gives the least favorable
result for the null (A2.2) using the standard t
statistics, #(A), which depends on the location
of the break fraction (or breakpoint) A= T5/7".
That is, A is chosen to minimize the one-sided
t statistics for testing a=1, when small val-
ues of the statistics lead to rejection of the
null. Let A, denotes such a minimizing value.
Then, reject the null of a unit root if

iﬁ{ t{A) < Xing.a (A2.3)

where x.ns,. denotes the size a left-tail critical
value from the asympototic distribution of
infieatz(4),and A, a specified closed subset of
(0, 1). Zivot and Andrew [1992] provided the
percentage points of the asymptotic distribu-
tion of inhicaZ(A) in their Table 4.

In Perron [1997], two methods to select Ta
endogenously were proposed. The first is
analogous to Zivot and Andrew [1992]’s
approach, and the second is to choose T3
using the minimum of #, the t-statistics on
the changes in the slope DT(A)f, or the
maximum of its absolute value. We apply the
latter of the two methods in our unit-root
test. This testing strategy is to obtain te,=
t(A*) where A* is,

*=argmaxiealt(A)| (A2.4)

where again different specifications about
the choice of % will be analyzed. This proce-
dure needs not any a priori assumption on the
sign of the change in slope. Perron [1997)
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provided the percentage points of the finite
sample and asymptotic distributions of #,, in
his Table 1.

The unit root tests are implemented using
TSP 4.5 (see the details for code in the web of
TSP International).
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