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Part |

Consumer Responseto the 1998 Tax Cut :

Which of Tax Cut or Coupon Program is Mor e Effective?

Abstract:

The Japanese Government implemented two tax cut packages in 1998. A unique feature of the 1998
tax cuts is that the tax cut amount for each household is based on the number of family members
regardless of income level. A wage-earner’s household receives the tax cut benefit as a decreasein
withheld taxes. Wage earners are entitled to receive a national income tax cut of up to 18,000 yen
plus 9,000 yen for each dependant (effective from February) as well as aloca inhabitant’s tax cut of
up to 17,000 yen plus 8,500 yen for each dependant (effective from June). Using monthly data on
worker’s households from the Family Income and Expenditure Survey (FIES), in this study we
explore the variation in the impact of the tax cut episode across families with different numbers of
family members to identify its impact on consumption. The estimates using monthly change in
consumption indicate that consumers responded to the 1998 tax cut with the implied MPC of 0.6 on
impact with stimulating services consumption but the MPC declined in subsequent months. A
comparison of the impact on consumption with the shopping coupons program administered n the
spring of 1999 based on the same specification demonstrates that the 1998 tax cut and the coupon
program affected consumption of different types of goods and that the estimated MPC was roughly
comparable and followed the similar pattern.



1. Introduction

Keynesian economics tells us that consumers respond to temporary changes in income as
opposed to the permanent income hypothesis. However, both theories do not discuss how
consumption may respond differentially to different forms of income change. Thus, implicitly,
consumption behavior is the same whether one receives a windfal in decrease in tax withheld or a
coupon. Therefore, it is assumed that changesin income of the same amount have the same effect on
consumption, regardless of the way the change in income is received. The objective of this paper isto
evauate the effect of a temporary tax cut implemented in Japan in 1998, and to compare the
effectiveness with that of the 1999 shopping coupons program that we examined in our previous study
(Hori, Hseh, Murata and Shimizutani [2002]).

The Japanese economy peaked out in the spring of 1997 right after the consumption tax rate
was raised from 3% to 5% in April and fiscal consolidation had been completed. The onset of the
Asdan financial crises and the financial crisis in Japan itself in the fall of 1997 exacerbated the
economic downturn. In order to dleviate the weakness of the economy, the Japanese Government
implemented temporary tax cuts, caled “specia tax cuts’, in two 1998 tax packages incorporating
nationa income tax cuts and local inhabitant’ s tax cuts.

In Japan, the amount of national income tax due from monthly salary is determined through
the “withholding table”, based upon the number of dependants and current monthly income of a
household. The amount of local inhabitant’s tax is a fixed amount per month between June and May
determined by the previous year’ s annual income. Both tax payments are withheld from salary and the
amounts are exogenoudy determined. In the 1998 tax cuts, a household's tax cut amount was based
upon the number of dependants, regardless of income level. Thus, the Japanese tax cut episode in
1998 is a nice “natural experiment”, offering an opportunity to evaluate the effectiveness of tax cut
policy.

In addition to its relevance for Japanese fiscal palicy, this paper aso contributes to the large
literature on the empirical relevance of the life-cycle/permanent income hypothesis (LC/PIH) of
consumption. Recent work in this area exploits quasi- natural experiments to identify households that
are subject to anticipated income changes." To our knowledge, our study is one of the first attempts
to take tax cut episodes as a “natural experiment” to test the LC/PIH in Japan using individua micro
data.

On tax policies, there are at least two recent papers that investigate Japanese experiences using
other source of data. Watanabe et. a. (1999) tackles an empirical assessment of Japanese tax cuts
after the mid 1970's, distinguishing temporary and permanent as well as anticipated and unanticipated
tax changes. Following the methodology of Poterba (1988)%, they find that the impact of temporary

1 See Browning and Collado (2001), Hsieh (2001), Shea (1995), Parker (1999), and Souleles (1999) and Hori, Hsieh,
Murata and Shimizutani (2002).

2 Consumers are divided into four types; current income consumers, permanent income consumers, near-rational consumers
and Ricardian consumers. Watanabe et a. (1999) suggests that the Japanese consumers follow a near-rational decision
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tax reductions is dgnificantly smdler than that of permanent cuts and that 80% of Japanese
consumers respond to tax changes at their implementation, not at their announcement. The other
guantitative work on Japanese tax reduction is Carroll (1999). He uses a smulation methodology
based on habit formation. He argues that habits imply an immediate marginal propensity to consume
out of permanent shocks of much less one and that “the immediate MPC out of permanent tax cuts
maybe as low as 30%, suggesting that calls for permanent income tax cut as a quick means of
stimulating aggregate demand in Japan may be misguided’.

However, hese findings are not fully convincing partly because they are not based upon
micro-level data analysis. The impact of tax reductions on consumption is likely to be different across
households with different characteristics or different liquidity positions, and it is critically important
to consider heterogeneity of consumers when evaluating the effect of tax changes. Asfor the US case,
Shapiro and Slemrod (1995) utilize a questionnaire survey to evauate the effect of a reduction in
standard rates of tax withholding on consumption in 1992. They conclude that 43% of households
spent most of the extra take-home pay. However, they perform a similar survey in 2001 and conclude
that only 22% of households spent the tax rebates administered in mid 2001 (Shapiro and Slemrod
[2001]). But, as for Japan's case, so far, our previous study (Hori, Hseh, Murata and Shimizutani
[2002)) is the only related research using micro data.

In this paper, we use monthly data on worker's households in the Family Income and
Expenditure Survey (FIES) to explore the variation in the impact of the tax cut episode across families
with different numbers of family members to identify its impact on consumption. We control for
norma seasonal patterns of consumption across families in consumption in 1998 with those in
previous years without tax cut. The estimates indicate that the 1998 tax cuts stimulated consumption
of services with the MPC of 0.6 on impact but it declined over subsequent months. A comparison of
the impact on consumption with the 1999 shopping coupons program demonstrates that the 1998 tax
cuts and the coupon program affected consumption of different types of goods and that the estimated
MPC was roughly comparable and followed the similar pattern.

This paper is organized as follows. Section 2 briefly describes the 1998 tax cut episodes and
Section 3 gives a description of the micro-data used to evaluate the 1998 tax cuts. Section 4 turns to
evaluate the effect of the 1998 tax cuts quantitatively across households and Section 5 compares the
effects of the tax cuts and the coupon program. The fina section concludes.

2 The 1998 Tax Cut Episodes

In 1998, the Japanese government implemented two tax cut packages. Both packages included
nationa income tax cuts and local inhabitant’s tax cut. The first tax cut package was announced on

December 19 and the part of national income tax cut was enacted from the beginning of February
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1998. The part of loca inhabitant’s tax cut was implemented from June 1998. This package was
caled a “specid tax cut” and the name itsdf implied it was temporary. But in face of the stagnant
economy, the Japanese government approved the “comprehensive economic measures’ in April 24,
1998. As a part of this package, an additional national income tax cut package was implemented from
the beginning of August and an additional local inhabitant’s tax cut was implemented together with
the first package in June 1998. As a result, households benefited from the tax cuts effective from
February (national income tax), June (local inhabitant’s tax) and August (national income tax). The
sum of these tax cutswas 4 trillion yen (about 40 billion dollars).

Asdiscussed below, this paper focuses on worker’s households whose tax payments were
withheld. The amount of national income tax due for workers each month is determined though the
“withholding table”, based upon the number of dependants and taxable income. The cumulative
annua tax payment is adjusted at the end of each year. The loca inhabitant’s tax is a fixed amount
per month between June and May, based upon the previous year' s annual income. Both tax payments
are withheld by salary payers and thus the amounts are exogenoudy determined. In the 1998 tax cuts,
a household was exempted from paying national income tax or local inhabitant’s tax up to its eligible
amount, as determined by the number of household members, regardless of income level®. Since the
tax cut amount is usualy proportiona to individua household' s tax payment based on its income, the
1998 tax cuts were unusua’. In the first package, the eligible national income tax reduction for a
household was set at 18,000 yen (for a household head) plus 9,000 yen for each dependant. For
example, a household with three dependants would have been digible for 45,000 yen in tax
exemptions. The local inhabitant’ s tax reduction was calculated in a similar way: up to 8,000 yen (for
a household head) plus 4,000 yen for each dependant. The second package alowed for nationa
income tax deductions of up to 20,000 yen (for a household head) plus 10,000 yen for each dependant
and for loca inhabitant’ s tax deductions of up to 9,000 yen (for a household head) plus 4,500 yen for
each dependant. Since the tax reduction in local inhabitant’ s tax was implemented at the same time,
the total reduction in loca inhabitant’s tax, effective from June, was atotal of 17,000 yen (8,000 yen
from the first package plus 9,000 yen from the second package for a household head) plus 8,500 yen
(4,000 yen from the first package plus 4,500 yen from the second package) for each dependant.

All these tax reductions were temporary’. Households realized the benefits of these tax cuts
with tax withholding exemptions. In the case of the national income tax cut, a household did not have

to have any tax withheld until it had used up the eligible amount. For example, consider a household

3 Non wage earner's househol ds received tax cut benefitsin other way. Typically, they pay due annual tax amount at oncein
February or March when they receive tax cut benefits. The sample of non wage earnersis not used in this paper because
the FIES lacks data on monthly income for such households and consumption pattern is different under different income
pattern due to bonus for wage earners.

4 This method was adopted partly because the duration between anticipation and implementation was very short. The
recommendation by the tax advisory commission of the Prime Minister in December 1998 said that this method was
extraordinary and adopted in order to make the tax reduction implemented as soon as possible.

5 The “ Comprehensive economic measures” announces an additional tax cut of the comparable amount in the next yesr,
which was partly realized as the shopping coupons program.
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with three dependants whose withheld income tax payment without the tax cut would have been
30,000 yen in February, 20,000 yen in March and 25,000 yen in April. This household was eligible
for income tax cuts up to 45,000 yen in the first episode (18,000 yen for the head and 9,000 yen each
for three dependants). In this case, the household did not have to pay tax (that is, no sdary is
withheld) in February (tax cut amount is 30,000 yen), only 5,000 yen would have been withheld from
sdary in March (tax cut amount is 15,000 yen) and 25,000 yen would have been withheld in April (no
tax cut). Aslong asthetotal tax amount did not exceed the digible mount, a household was exempt
from withholding tax during 1998.

On the contrary, no loca inhabitant’s tax was withheld in June for any household and after
July, a household was withheld an amount equa to the due amount without the tax cut minus the tax
cut amount®. Consider the same example, a household with three dependants whose due amount of
inhabitant tax without the tax cut would have been 10,000 yen. This household would have been
digible for an inhabitant’ s tax cut of up to 42,500 yen. In this case, the household’ s salary would not
be withheld in June and the monthly tax amount would be 10,000 yen minus (42,500 yen -10,000
yen) divided by eleven in the remaining months until May of the following year.

3 Data and Calculation of Tax Cut Amounts

The data source is micro-level data from the Family Income and Expenditure Survey (FIES)
from 1990 to 2000°. This survey provides detailed information on income and expenditures for
individual households as well as on the characteristics of these households. The monthly
consumption data is compiled from a diary, which is collected twice a month. The survey covers
approximately 8,000 households, which are representative at the national level®. Approximately,
1,300-1,400 households enter the sample and the comparable number of households exits the sample
each month. Each household is surveyed for six months and one—sixth of the households are replaced
by new households every month, making it possible to construct six-month panels.

To improve the reliability of the estimates, some households were dropped from the sample
due to the following criteria. First, a household is deleted in which the household head is sdlf-
employed, which occupies roughly half of the sample. For two reasons we restrict our analysis to
households whose household head is a wage-earner. First, monthly information on income is only
available for these households. In addition, the monthly pattern of income for wage earnersis very
different than that of self-employed households due to the bonus system. Second, we also exclude a
household if the reported age of the household head decreases or increases by more than one year

5 As stated above, in the Japanese local tax system, monthly due inhabitant’s tax amount from June to May in the next year
is constant, based on the previous year's annual income.

" The FIES is the Japanese Government’s main source of information on aggregate consumption. Hayashi (1986) also used
the FIES for hiswork on the effect of durables on serial correlation in consumption patterns.

8 Single households and households employed in the agriculture or fishery industries are not surveyed. The FIES began to
cover agriculture or fishery households in July 1999.
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during 6 months or if the household's tenancy status changes from owner to renter (or from renter to
owner), because these changes are likely to be due to large shocks that may also have large effects on
the household's consumption. Third, a household is excluded if the number of family members is
greater than 10 because the consumption patterns of large extended households are likely to be
significantly different from that of smaller households that are the norm in Japan.®

Moreover, we need to drop more samples in order to calculate the monthly tax cut amounts as
precisely as possible (see Appendix for tax caculation for detail). Monthly income tax paymentsfor
individual households are determined by the withholding table, based upon information on both the
amount of taxable income (defined as salary after deduction of socia insurance premiums)™ and the
number of dependants. In reality, ron-taxable income is not included in calculating withholding tax,
but only gross saary, including norttaxable income, is available in the FIES. Moreover, there is no
explicit data on the number of dependants. Therefore, before following the withholding teble, it is
necessary to calculate the number of dependants and non-taxable income. Firdt, in order to count the
number of dependants precisaly, we excluded any households in which more than three members are
employed. Second, we excluded households in which two persons are employed and the spouse’s
annual income was greater than 1.03 million yen, the limitation to be eligible for atax alowance for
spouse™. Based on the number of dependants and monthly actual income tax payment in the months
without tax cut, we calculate the taxable income and then ron-taxable income, the gap between gross
sdary avalable in the FIES and estimated taxable income. Now it becomes possible to caculate
monthly due income tax payment following the reverse process and using the withholding teble. We
excluded households whose tax payment without a tax cut is not estimated precisely. This process
generates nice estimates of income tax payment, as evidenced by the correlation coefficient of 0.97
between estimated due income tax payments and actual income tax payment in months without a tax
cut for the January-June panel utilized below. After these adjustments to the data, we end up with a
sample of roughly 400 households in each six-month pandl.

In addition to calculating national income tax cuts, it is necessary to estimate the amount of
local inhabitant’ s tax cut. The inhabitant’s tax is based upon annual salary in the previous year and is
effective from June. That is, the inhabitant tax payment from January to May in year t is based on the
annual slary in year t2 and that after June is based on the annua sdary in year t1. The FHES
collected at year t lacks information in year t-2 so that inhabitant’'s tax cut amount had to be
determined by information beyond that available in the FIES. We used the growth rate of annua

9 The number of household removed from the sample due to this criteriais very small.

10 Monthly social insurance premium is available in the FIES.

1 Annual income of a spouse is calculated by doubling her total income in half a year when she is surveyed. If a spouses
annual income is less than 1,030,000 yen, she is counted as a dependant. We aso excluded household with complex
family member composition such as a household with relatives because it is difficult to identify who is whose dependant.
The number of household removed from our sample due to this criteriais very small.

6



wage data from the Basic Survey of Wage Sructure”® by industry, age, sex and firm size matching
with individua head of household.

We will use the panel from January to June to evaluate the effect of the 1998 tax cuts on
consumption. There are several reasons to use this panel. In order to assess the tax cuts totaly, the
panel should cover not only the initial month when the tax cuts were implemented (i.e. February or
August)™ but also the ending month when a household uses p its eligible amount of tax cuts.
Households generally seem to have used up the digible amount in June/July or December because
large bonus payments in those months implied large tax payments. Moreover, the panel should
include June, when the loca inhabitant's tax cuts from the two packages were initiated
simultaneously. Lastly, the January-June panel has precise estimates of tax cut amount as
demonstrated by the high correlation coefficient of 0.97. Thus the January-June pand has little
measurement error. Figure 1 shows the implementation of tax cuts initiated in February using the
January-June pand. The figure shows that the cumulative monthly realized tax cut out of the digible
amount is more than 30% in the first month, about 80% in the second month, about 7% in the third
month and more than 70% in the fourth month. Finaly the figure increases up to 80%. These figures
will be larger if a household, whose salary is below the minimum taxable income and therefore does
not get benefit from the tax cut, is excluded™. In the following estimation, we disaggregate
consumption into following categories: semi-durables, non-durables, and services.™ The summary
statistics of the panel used in this paper can be seen in Table 1.

4 Impact of the 1998 Tax Cuts on Consumption

We begin by using the sx-month panels from the FIES to estimate whether consumption
changes when a consumer receives a tax cut benefit. We will compare whether consumption of
familieswith a larger tax cut amount increases by more than families with a smaller tax cut amount,
controlling for the cross-sectiona differences between similar familiesin other years.

The basic empirical specification is the following linear Euler equation:

2 The Basic Survey of Wage Structureis compiled by Ministry of Welfare and Labor.

13 Since we need change in consumption corresponding to tax cut, the panel should cover January or July.

14 A household is eligible for receiving tax cut benefits during 1998 and it is possible that the household get tax cut benefit
in later months even the income level is below minimum taxable level in earlier months.

15 This classification follows that used by the Ministry of Public Management, Home Affairs, Posts, and
Telecommunications in the published tabulations of this survey (“ Annual report on the Family Income and Expenditure
Survey™). Semi-durables include clothing, footwear, sporting goods, video games, computer hardware and software, and
books. Non-durables include food (except eating out), fuel, light, and water charges, medicines, films, plants and
gardening goods, and tobacco. Services include eating out, rents for housing, medical expenses, public transportation,
communication (except communication equipment), education (except school textbooks and reference books),
recreational services and personal care services.
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where h indexes households and t refers to the month (t=1,2,3,4,5). The dependent variable isthe log
of the raio of monthly consumption in household h in montht. The main independent varigbles are

TaxcutN,

, which is the value of national income tax cuts recelved by a household
Monthly Income, _,

relative to the household's average monthly income in the previous year and

&  Taxcutl, ¢

5
G =, which is the value of locd inhabitant’s tax cut received by a household in
gMontthIncomqn g

June relative to the household's average monthly income in the previous year. Monthly Income, , _,

is calculated as the previous year's pretax income divided by 12. Since the length of the panel is six
months, each household has five observations of the dependent variable. We dlow lags for up to

TaXCUtNh t+1 . . . .
three months of ' , the first main dependent variable, in order to address the
Monthly Income,,

possibility that a household does not spend the tax cut immediately *°. The monthly value of tax cuts
implemented in 1998 is determined exogenously as calculated in the previous section. Z ;. isavector
of household characteristics (a quadratic in the age of the household head, the number of family
members and changein the number of family members). Month .., is a vector of indicator variables
for each month in each year. The coefficients of interest are a; and a,, which measure the eadticity of
consumption to income due to the tax cuts We excluded observations if the absolute change in
monthly consumption exceeds the mean by more than three standard deviations. For al specifications,
we run regressions using only the 1998 sample first and then we add the 1990-1997 sample as control
years in order to confirm whether some specific shocks in 1998 are driving the results'’. Obviously,
themain independent variables are set to zero for those other years.

In order to address the possibility that other income shocks affect the estimates of a; and a,,
we also employed the following alternative specification including income variables as independent
variables:

18 The four-month lagged is not included because it is correlated with the other main variable (local inhabitant’s tax cut) with
the correlation coefficient of 0.85. Moreover, since the local inhabitant’s tax cut was implemented in June, the ending
month of the panel, no lagged variable is included for the second main independent variable

" From the sample in the control years, we also excluded ay household with more than three persons with a job and
households with two persons with ajob for which the spouse's annua income was greater than the limitation to be eligible
for atax allowance for spouse.
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where ’ is the vaue of bonus received by a household relative to the
Monthly Income,,

household’ s average monthly income in the previous year. A household typically receives bonus
payments in summer (June or July) and winter (December) in Japan. Moreover,

AdjIncomg, ,_,

, which is current monthly income adjusted for tax cuts and bonus payments
Monthly Income, _,

relative to average monthly income in the previous year. Lags of both variables are included n order
to control for cyclical income movements other than tax cuts'.

In addition, we also use consumption before the implementation of tax cut as a normalization
variable. That is, we use consumption in January as denominator instead of monthly income as

follows.
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where the notations are identica with (1) and (2) except Consumption,, refers to consumption in
January in household h.

As a benchmark, we estimate specification (1) and (2) for both total consumption excluding
durables. The results are reported in Table 2(1). The results based on specification (1) indicate that the
coefficients on the first main variable (national income tax cut) and its one-month lag are positive but

those on the two-months lag are negative. These are a so true for the results based on specification (2),

18 Since the monthly income used as denominator is the average pretax income in the previous year, the multi-collinearlity is
avoided. To avoid simultaneity bias, we used one-month lagged of Adjlncomeas instrument variable. Since the value of
bonusisin genera considered to reflect on past business condition of firms, bonusy,.; is not instrumented.
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which controls for other income shocks. These results suggest that the 1998 tax cut stimulated total
consumption on impact kut that the effect was cancelled out, though the relevant coefficients are not
necessarily dtatisticaly significant. To take the results of the third column, the short-run margina
propensity to consume (MPC) of contemporaneous tax cut berefits is estimated to be about 0.4™ on
impact but the estimates have large standard errors. The MPC increases to about 0.7 if one- month lag
is included, but the implied MPC declined to about 0.1 when two-month lagged is included. On the
contrary, the coefficients on the local inhabitant’s tax cut are not significant in al columns. The
results based on specification (3) and (4) reported in Table 22) indicates that the estimated MPC
follows a smilar pattern, though the relevant coefficients are statistically significant and dlightly
larger than those in Table 2(1)%°.

Although the coefficients on the main variables are not necessarily statistically significant if
the sample in control years is included in Table 1), it is possible that the tax cut affected specific
type of goods and that the effect might be clear and significant. Next, Table 3(1) reports the results of
the specification (1) and (2) using consumption disaggregated by types of goods and services. The
first and second columns of Table 3(1) show the 1998 tax cut did not stimulate semi-durable
consumption. The coefficients on both main independent variables are insignificant with large
standard errors. The third and fourth columns report the results on consumption of non-durables.
Although the implied MPC of the current tax cut is zero, the coefficients on the one-month lag are
positive and significant with the implied MPC of 0.2 and those on the two-month lagged are negative
and significant with a comparable MPC. Furthermore, the fifth and sixth columns, which deal with
services consumption, indicate that the 1998 tax cut had some effect on services consumption. The
coefficients on the first main variable (national income tax cut) are positive and significant, followed
by the small and insignificant coefficients on the one-month lag and those on the two-month lagged
are negative and significant.

Since services consumption comprises about 19% of monthly pre-tax income, this estimated
dadicity on the tax cut amount relative to monthly income implies a MPC of 0.6 for
contemporaneous tax cuts, which is roughly consistent with the results discussed above, considering
the negative MPC for semi-durables. Also, if when the two-month lag is included, the MPC is
estimated to be 0.1, which indicates that the positive effect of the tax cut was cancelled out later due
to subgtitution. That the tax cut stimulated services consumption is aso true for the results based on
specification (3) and (4), as reported in Table 3(2) *%.

¥ MPC=a x (C/Y). Table 1 indicates that consumption (excluding transfers, gifts or durables) /pre-tax monthly

income=0.435, so MPC=0.96 x 0.44 = 0.42.

2 Table 1 indicates that consumption (excluding transfers, gifts or durables) /consumption (including transfers, gifts or
durables)=0.763, so MPC=1.15x 0.763 = 0.88.

2L Though we do not report the coefficients on bonus terms to save space, they are positive and statistically significant in all
cases for semi-durables and services in the regressions with control years. Moreover, the coefficients are much larger in
semi-durables than non-durables and services. This suggests that household consumption is excessively sensitive to bonus
payments and it is so especialy for semi-durables. See our micro data study on the Japanese bonus payments (Hori and
Shimizutani [2002]).
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Finally, we examine the impact of the tax cut for households with different levels of income®
we split the sample by the mean of pre-tax annua income in the previous year. Table 4 (1) and (2)
report the results®®. To take the example of the results of Table 4 (1) based on the specification (1),
the response of total consumption level is similar for the richer households and the poorer households,
though the coefficient for the richer are insignificant. The coefficient for the services on impact is
larger for the poor households than the richer but it is substituted |ater.

In sum, the above estimates indicate that consumers responded to the 1998 tax cut with a MPC
to current tax cut benefit of 0.6 on impact, but that the MPC declined over the successive months.
Consumers spent the tax cut benefits on services. However, it's important to bear in mind the
limitations of these estimates. Firgt, the value of tax cut only accounted for a smal fraction of a
household’'s monthly income: the total value of the tax cuts received by a typical family which
actualy recelved tax cuts was only about 10 % percent of the family’s monthly income and, in
addition, households benefited from the tax cut over several months, not al a once. These income
shocks are much smaller than bonus payments, which amount to about 58% of monthly income in
June (see Table 1). Moreover, since the FIES does not contain all the information necessary to
calculate tax amount, measurement error is inevitable and will bring adownward bias to the estimated
impact of the tax cut. If direct information on tax cuts for individual household had been available, it
would have made it possible to compare the effects across various panels.

5 Which of Tax Cut or Coupon Program is M or e Effective?

This last section investigates whether consumers react in different ways to different forms of
awindfall. More specificaly, the question is which of atax cut or a coupon program is more effective.
We address this by comparing the effect of the 1998 tax cut and the shopping coupon program
implemented in March 1999, discussed in Hori, Hsieh, Murata, Shimizutani (2002)%°. The 1998 tax
cuts and the 1999 shopping coupon program were implemented in a similar economic environment
and are comparable in both amount and way in which the amount was determined. The only
significant difference is in the form of implementation: a household gets the benefit as a decrease in

22 50 far, we have analyzed the effect of the 1998 tax cuts at implementation, not at announcement. The tax cut effective
from February was publicized in December 1997 and a forward-looking household may have aready adjusted its
consumption in December as stipulated by the canonical model of consumption, implying consumption should only
change upon news of unexpected income changes and should not react to anticipated income changes. However thisis
not the case as discussed in Hori, Hsieh, Murata and Shimizutani (2002) which shows that consumers did not respond to
the shopping coupon program at the announcement, but at the implementation.

2 Hori, Hsieh, Murata and Shimizutani (2002) evaluates the effect of liquidity constraint, following Zeldes(1989), by
matching the FIES and Family Savings Survey (henceforth, FSS) which collects data on financia assets data on December
31 in every year from the same households surveyed in the FIES. It is impossible to implement the same method in this
paper because the sample of the FSS is households who entered the sample in August, September and October.

% The estimates based on specification (1) and (2) produce similar results so Table 4 (1) has only the results based on (1).
Similarly, Table 4 (2) shows the results based on (3).

% Note that thereis no household in the sample that received both 1998 tax cuts and 1999 coupon program since the length
of the panel is six months.
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taxes withheld during severa months or by receiving shopping coupons a once. The question of
whether atax cut or coupon program is more effective is an important one for macroeconomic policy
makers, in addition to being of interest to academics.

Hori, Hsieh, Murata and Shimizutani (2002) demonstrates that the coupon program stimulated
consumption of semi-durables right after the coupons were distributed, particularly consumption of
apparel and services. The MPC on these semi-durables is estimated to be 0.3-0.4 after the coupons
were distributed, but the estimated elagticity (and the MPC) declines to 0.1 over longer time periods.
On the contrary, the results in this paper show that the 1998 tax cut on consumption and finds that
consumers responded to the 1998 tax cut with the implied MPC to current tax cut benefit of 0.6 but
again the MPC declined in subsequent months. Consumers spent the tax cut benefits on services, not
on semi-durables as in the shopping coupons program. In other words, both fiscal policies had
roughly comparable effects on consumption, but the 1998 tax cut and the coupon program affected
consumption of different types of goods. There are several possible explanations for this different
pattern of expenditure across different policies. First, the amount of benefit is clearer and easier to
calculate when a household receives it by getting coupons rather than by decreasing withheld taxes.
Second, coupons in the program expire after six months while money does not expire for the tax cut
case. Third, households receive coupons all at once but the benefits of the 1998 tax cut are spread
over several months.*® These differences in form seem to have influenced households to receive and
spend their windfal gain from the coupon program earlier and on more expensive items than in the
1998 tax cut case. In addition, coupons were spent for items such as clothing that benefited children
perhaps because the amount of coupons received was based on the number of children and families
may have faced psychological pressure to spend the coupons on items for their children. This is not
true in the case of the 1998 tax cuts.

To compare the effects of both fiscal policies using the same specification, we employ the
following three specifications to assess the effect of the shopping coupon program. Although the
amount of the tax cut benefit for individual households in each month is calculated as discussed above,
it is impossible to identify when an digible household received a coupon from the FIES data, which
makes it hard to apply the specifications utilized above to the coupon program case. The basic ideais
to regress in change in logs of consumption between January and each month on the tax cut amount a
household received up until the month normalized by monthly income or consumption in the first

month, which is characterized as the month-to-month specification.

Fh t41(=12.345) O @CUMTaxcut 1,y O & Taxcutlpe O
Ing———————— " ~=4& —— T+a, X : B
& Ch.t p &Monthly Income , 5 &Monthly Income, 7

(51
+a & Otherh,t 9+Z /><a +Month />e +e
3 >gMonthlyl ncome, z " t 785 7€y

% |t seems that a household is hardly motivated to receive higher salary so that it can receive more tax cut in earlier months.
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where h indexes households and t refers to the year. CUMTaxcut ,, is the sum of the national tax cut
benefit a household has received until each month corresponding to the dependent variable and
Other,, is the sum of income a household has received until one month before corresponding to the

dependent variable®’. To take an example to investigate the effect of the tax cut on consumption in
March, the dependent variable is the change in logs of consumption between January and April and
the main independent variable is the sum of tax cut a household received in January and April relative
to monthly income and the second independent variable is the sum of the household income between

January and March. Asfor the coupon case, the specification (5-1) becomes

o = 0 & COUPON 0
(5-2) InG_ntt=12349) x5 <47, %, + Month, xas + e,y
ht P §Monthly Income, &

where the notations are identical with those in (5-1) except COUPON , , the amount of coupons a

household received®. Since the coupon amount received a household is totally determined by the
number of households, the sum of the nationa tax cut benefit a household has received until each
month corresponding to the dependent variable is not included in this specification.

The second specification is to replace monthly income as consumption in January in ech

household as denominator in the main independent variables.

8 111(1=12,34,5) O
G Nt=12349) =

(6-1)

aaCUMTaxcut o) & Taxcutl
& h,t+1 Tia, € h,6

=R - . T
Ch.t p ! & Consumption;, 5 z &Consumption,

(SEEENet

& Other,, 0 / /
i+Z,, X, +Month' xa; +e,,

tage————————=¢
* &Consumption,, &

where the notations are identical with specification (5-1) except Consumption , refers to consumption

in January in each household. Similarly, the specification for the coupon case becomes as follows.

& COUPON 0
€ h 47, @, + Month,' xa; +e

gConsumption;, 7

(6-2) Ingﬁh,t+l(t:l,2,3,4,5)

TE=ay
Ch,t

g
Contrary to the month-to-month specification used in (5) and (6), the last specification is
characterized as the cumulative specification.
o (atterreriary) O 8 Taxeuty, 0,, &2 Othern., 0
(7-) & Chnay g ' &Monthly Income, 5 > $Monthlylncomey,

Z,. %a; +Year, xa, +e,
where h indexes households and t refers to the year. The dependent variable is the log of the ratio of
the sum of consumption in household h in year t in the period after February to the average of
monthly consumption before February (in this case, this refers to January). The main independent

" Note that Other, , , isthe sum of income a household has received until “ one month before” to avoid the sSimultaneity.
% | n the coupon regressions below, we exclude Other , terms since the COUPON,;, is orthogonal to the income variables.
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g Taxcut,, o . . :
' =, which is the total value of tax cut amount received by a household
Monthly Income,

relative to its monthly income. Since a household receives the tax cut benefit over several months,

variable is

the numerator is he cumulative of tax cut amount. Similarly, (7-1) becomes as follows for the
coupon case.

o 0 @ COUPON 0
(7-2) Ing_huaherFenary) = _ 42y, xa, +Year s +epn

] T
Choanuary g Monthly Income, 5

We dso tried specifications that replaceMonthlylnc ome, by Consumptiony,.

lngch,t(afterFebruary)g:al e Taxcut,T’t %az & Otherh,t._l 9,
(81 g Chjanuary g >§Consumpt|onhb §Consumpt|onh,'a

Zh,t/ xag +Year, 8, ey,

a&C 0 & COUPON , 0
(8-2) Ing_hllafterfebnary >_ o “h =17 xa, + Year, xag +e
C Consumption,, 5

h,January @

In what follows, the upper tables for the 1998 tax cut include other income as a controlling
variable, and the upper tables for the 1999 coupon program use the January- June pandl. Those two
results in upper tables are used to compare the effects between the two different policies. Table 5-(1),
the month-to-month method, indicates that the sum of elasticity over first two months are dightly
larger for the 1998 tax cut than that for the 1999 coupon program. The coefficients on semi-durables
are unstable with large standard error for the 1998 tax cut while those are positive and large in earlier
months for the 1999 coupon program. On the contrary, the coefficient on services in the second
month is large and marginaly significant for the 1998 tax cut while those are small and insignificant
for the 1999 coupon program. Table 5(2), the month-to-month method that uses consumption as a
normalization variable, indicates that the sum of elasticity over first two months are almost identical.
The pattern o the coefficients on semi-durables (observed in Table 5(1)) holds for this case, and the
coefficients on services are larger for the 1998 tax cut than the 1999 coupon program.

Table 5(3) and (4) report the results based on the cumulative method. Roughly speaking, the
pattern discussed above holds again, though the estimated elagticity of total consumption in the first
month is smaller for the 1998 tax cut and the elasticity becomes smaller for semi-durables and larger
for servicesin the 1999 coupon program.

6. Conclusion

This paper anadyzed the effect of the 1998 tax cut on consumption, and found that consumers
responded to the 1998 tax cut with the implied MPC to tax cut benefit of 0.6 on impact but the MPC
declined in subsequent months. Consumers spent the tax cut benefits on services and non-durables,
but not on semi-durables observed in the shopping coupons program. An application of the same
specification both to the 1998 tax cut and to the 1999 shopping coupons program demonstrates that
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while their effects on consumption are roughly comparable, the 1998 tax cut and the coupon program
affected consumption of different category of goods.

The policy implication of these finding is that the consumption reaction to a windfall of a
comparable amount is similar in quantity but different in types of goods. A topic for further research
would be to examine the effects of other tax cuts in various forms undertaken in the 1990 s to
compare how differently Japanese consumers reacted to various types of policy changesin the 1990s.
Part Il and Part 111 of this discussion paper tackles some of those issues. As macroeconomic policy
makers struggle to react to the “Lost decade’, it is warranted that the further research is fruitful and
shed some lights on policy questions relevant for the Japanese economy.
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Appendix Calculation of Tax Cut Amount

This appendix is designed to make the procedure clear to calculate monthly tax cut amount
for individual households. As dtated in the text, the data used in this paper is the FIES. The FIES
contains a large set of data on income and expenditure as well as demographic variables. This paper
used sub-sample of worker’s households because of lack of monthly income data and different pattern
of income reception for non-worker’s households.

Monthly income tax payment for worker’s households follows the tax-withholding table. This
paper used the withholding table effective from 1995 to 1998. This table is a matrix of the taxable
income (amount of salary after deduction of social insurance premiums) and number of dependants.
Before using the table to caculate tax amount, it is necessary to caculate the number of dependants
and non-taxable income, neither of which are explicitly available in the FIES.

First, in order to count the number of dependants precisely, we excluded households with
more than three wage earners Second, we excluded households with two wage earners in which the
spouse’'s annua income was greater than 1.03 million yen, the limitation to be eligible for allowance
for spouse’®. In addition, the number of dependants is added in some cases such that a dependant is a
handicapped, a working student. Since the FIES does not contain complete information on al kinds
of additional allowances, we adjusted the case of alowance for an aged person, eigible if the
taxpayer attains the age of 65, and allowance for widow or widower. We eliminated households with
more that seven dependants.

The next step is to calculate the taxable income. Information on actua tax payments and the
number of dependants makes this possible**. Data on both social insurance premiums and gross salary
is available for individua households so it is possible to calculate non-taxable income, the gap
between gross sdlary and taxable income estimated by using the withholding table®!. Since we dso
need to know the tax amount in months in which the tax cuts were implemented, non-taxable income
is defined as the average of that in the months without tax cuts™.

Then, we conduct the reverse process to calculate the monthly tax amount without tax cut.
Conceptudly, non-taxable income obtained in the above-mentioned way should be equa to the
amount of gross sdary minus estimated taxable income but there are cases in which non-taxable
income & extremely high or negative. Therefore, we consider the following three cases: 1) gross

2 One other reason is that a spouse with higher salary must pay social security premiums but the FIES has the data on only
the sum of the payment of all household members, not of individual members. This makes it difficult to use the
withholding table as discussed below.

%0 Since the amount of taxable income has a small range of 2,000 yen to 3,000 yen in the withholding table, we took the
average of each range.

8l Social insurance premiums are not taxable.

32 When calculating the average of non-taxable income, we used that in the months of January, May, June 1998 because the
subsequent three months beginning in February and August have large amount of tax cut.
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sdary minus the sum of estimated taxable income and socia insurance premium is negative, 2) gross
salary minus the sum of estimated taxable income and socid inswrance premium is positive but
further subtracting individual or firm insurance payment yields a negative gross sdary, and 3) gross
salary minus the sum of estimated taxable income, socia insurance premium and individua or firm
insurance payment is positive®. We classified the households into the three categories and when gross
sdary minus the sum of estimated taxable income and socia insurance premium is negative (the first
case), we decreased the number of dependants™. The taxable income is gross salary minus the sum of
estimated taxable income and socia insurance premium for the second case and gross salary minus
the sum of estimated taxable income, socia insurance premium and individua or firm insurance
payment for the third case. In this process, we eliminated households which apparently underreport its
tax amount, that is, households of which sdary is taxable given the number of dependants but actual
tax payment are zero™.

Income tax payments on bonus follow that of other withholding table. This indicates tax rate
on bonus depending on the number of dependants and taxable income in the previous month. Taxable
income in the previous month is calculated by subtracting nontaxable income estimated above from
gross dary.

As dtated in the text, this process generates very precise estimates of income tax payment, as
demonstrated by the correlation coefficient of more than 0.97 between estimated due income tax
payments and actual income tax payment in months without tax cut. After these adjustments to the
data set, we end up with a sample of roughly 400 households.

The cculation of the local inhabitant’s tax cut is based on growth rate of annua wage by
industry, age, sex and firm size®®. The basic survey of wage structure has data on monthly sdary in
June and any bonus in the previous year. The amount of inhabitant’s tax cut in June is that estimated
without tax cut. The base is the average of inhabitant’s tax between February and May*”.

3 We considered this case because in most case individual or firm insurance payment is withheld so it is possible that a
household reports gross salary as that after subtracting them.

34 We do this just one time because the number of dependants is considered to be more precise. For example, consider a
household with five dependants has negative number of the amount of gross salary subtracting estimated taxable income.
In this case, we cdculated non-taxable income as a household with four dependants but it is eliminated if it has still
negative number in the case of four dependants.

%t is also possible that a household benefits other exemptions such as those for obtaining or reforming own house. But
such information is not available in the FIES.

% Although the basic survey of wage structure has data on education too, it is not available in the FIES.

%" The inhabitant’s tax includes all due tax on income receipt, not only from salary but also business or rent income. In most
cases, inhabitant’s tax from business income is due in June, August, October and January.
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Table 1. Summary Statistics

M ean S. D.
January-June Panel (N=4,578)
Consumption (inc. transfer or gift) 324,225 240,037
Consumption (exc. transfer or gift) 264,158 203,006
Consumption (exc. transfer or gift or 247,496 157,514
durables)
Durables 16,663 111,878
Semi-durables 33,185 43,681
Non-durables 107,961 40,654
Services 106,349 127,480
Amount of Income Tax Cuts
(all households) 31,366 17,238
Amount of Income Tax Cuts
(households that received a part of tax
cuts)* 35,960 13,245
Amount of Inhabitant’s Tax Cuts
(all households)? 17,031 18,846
Amount of Inhabitant’s Tax Cuts
(households that received a part of tax
cuts)* 19,928 18,918
Bonus 56,088 241,388
Bonus (June) 328,689 533,707
Monthly income? 568,776 248,223
Age (household head) 44.5 10.7
Number of family members 3.5 1.2

1 Only for 1998 Panel. The sum of tax cut during six months.
2 Pretax annual income/12.
Note: Unit of observation is a household.
Consumption refers to average monthly consumption in current yen.
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Table2 (1): Impact of the 1998 Tax Cutson Total Consumption
(normalized by average monthly income)

Dependent var. Exc. Exc. Exc. Exc.
durables | durables | durables | durables
Specification Q) 2 Q) 2
TaxcutN, ., 1.30* 1.29* 0.96 0.83
Monthly Income, ,_, (0.69) (0.70) (0.65) (0.65)
TaxcutN, , 0.99 1.40* 0.72 0.83
Monthly Income, ,_, (0.80) (0.82) (0.77) (0.77)
TaxcutN, _, -1.80** -1.84** | -1.35* -1.02
Monthly Income, ,_, (0.82) (0.85) (0.79) (0.79)
TaxcutN,,_, 0.98 0.93 0.71 0.36
Monthly | ncome,, (0.87) (0.91) (0.83) (0.84)
Taxcutl, -0.50 -0.30 -0.68 -0.93
Monthly | ncome,, (0.86) (0.90) (0.83) (0.84)
Lags of Current No Yes No Yes
Income and bonus
Control Y ear No No Yes Yes
F test 2.64 2.94 1.56 1.20
(Prob.>F) (0.03) (0.02 (0.18) (0.31)
Sum of TaxcutN 1.48 1.77 1.04 1.00
(1.35) (1.40) (1.24) (1.25)
Adj.R° 0.06 0.07 0.05 0.06
s.e.e 0.36 0.36 0.35 0.34
Number of Observation 2,221 2,221 18,331 18,331

Notes:  Standard errors in parenthesis. The dependent variable is change in the log of monthly total
consumption except durables. The estimated elasticity to the tax cuts is the coefficient on tax cuts relative to
monthly pre-tax income in the previous year. All regressions also include a quadratic in the age of the
household head, number of family members, change in number of family members and indicator variable for
each year and month. In addition, specification (2) includes four lags of (i)current income minus tax cut and
bonus amount relative to the monthly income in previous year and (ii) bonus relative to monthly income. The
null hypothesisfor F test is all coefficients on national income tax cut relative to monthly income are zero. Sum
of TaxcutN refers the sum of the coefficients on national tax cuts and the standard errors.
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Table 2 (2): Impact of the 1998 Tax Cutson Total Consumption
(normalized by consumption in the first month)

Dependent var. Exc. Exc. Exc. Exc.
durables | durables | durables | durables
Specification 3 4) 3 4)
TaxcutN, ., 1.28** 1.33** 1.15%* 1.15%*
Consumption, (0.29) (0.29) (0.27) (0.28)
TaxcutN, -0.06 0.03 -0.13 -0.07
Consumption, (0.35) (0.36) (0.34) (0.34)
TaxcutN, . , -0.52 -0.49 -0.40 -0.29
Consumption, (0.32) (0.34) (0.31) (0.31)
TaxcutN, ., 0.30 0.18 0.22 0.06
Consumption, (0.33) (0.36) (0.32) (0.33)
Taxcutl, ¢ -0.29 -0.35 -0.32 -0.51
m (0.29) (0.31) (0.28) (0.29)
Lags of Current No Yes No Yes
Income and bonus
Control Year No No Yes Yes
F test 5.97 6.06 4.95 4.77
(Prob.>F) (0.00) (0.00) (0.00) (0.00)
Sum of TaxcutN 1.00* 1.05* 0.85 0.85*
(0.53) (0.60) (0.50) (0.51)
Adj.R° 0.06 0.07 0.05 0.06
s.ee 0.36 0.36 0.35 0.34
Number of Observation 2,221 2,221 18,331 18,331

Notes:  Standard errors in parenthesis. The dependent variable is change in the log of monthly total
consumption except durables. The estimated elasticity to the tax cuts is the coefficient on tax cuts relative to
consumption in January. All regressions also include a quadratic in the age of the household head, number of
family members, change in nhumber of family members and indicator variable for each year and month. In
addition, specification (4) includes four lags of (i) current income minus tax cut and bonus amount relative to
consumption in January and (ii) bonus relative to consumption in January. The null hypothesis for F test is al
coefficients on national income tax cut relative to monthly income are zero. Sum of TaxcutN refers the sum of
the coefficients on national tax cuts and the standard errors.
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Table3 (1) : Impact of the 1998 Tax Cuts on Consumption by Type of Goods
(normalized by average monthly income)

Dependent var. Semi- Semi- Nor- Nor- Services | Services
durables | durables | durables | durables
Specification @ 2 @ 2 (@] (2
TaxcutN, ,, -1.52 -2.49 0.03 -0.05 3.38** 3.32%*
Monthly Income, ,_, (2.34) (2.35) (0.43) (0.43) (1.26) (1.26)
TaxcutN, 2.99 3.32 0.84* 0.90* -0.29 -0.23
Monthly Income, ,_, (2.69) (2.69) (0.49) (0.50) (1.47) (1.47)
TaxcutN, . , 0.73 1.65 -1.26** | -1.13** -2.83* -2.50
Monthly Income, , (2.79) (2.80) (0.51) (0.52) (1.53) (1.53)
TaxcutN,,_, -3.02 -4.72 0.86 0.56 2.62 2.50
Monthly Incomme,, (3.00) (3.07) (0.55) (0.56) (1.59) (1.62)
Taxcutl, 391 2.09 -0.01 -0.32 -0.69 -0.76
Monthly Income,, (2.98) (3.04) (0.54) (0.56) (1.57) (1.60)
Lags of Current No Yes No Yes No Yes
Income and bonus
F test 0.63 1.18 212 1.69 3.00 2.70
(Prob.>F) (0.64) (0.32) (0.08) (0.15) (0.02) (0.03)
Sum of TaxcutN -0.81 -2.23 0.47 -0.04 2.88 3.09
(4.51) (4.57) (0.82) (1.04) (2.38) (2.40)
Adji.R° 0.03 0.03 0.06 0.06 0.02 0.03
s.ee 1.22 1.22 0.23 0.23 0.66 0.65
Number of Observation 17,671 17,671 18,490 18,490 18,304 18,304

Notes: Standard errorsin parenthesis. The dependent variable is change in the log of monthly consumption by
type of goods. The estimated elasticity to tax cuts is the coefficient on tax cuts relative to monthly pre-tax
income in the previous year. All regressions aso include a quadratic in the age of the household head, number
of family members, change in number of family members and indicator variable for each year and month. In
addition, specification (2) includes four lags of (i) current income minus tax cut and bonus amount relative to
the monthly income in previous year and (ii) bonus relative to the monthly income. ** indicates 5% level
significance and * does 10% level. The null hypothesis for F test is all coefficients on national income tax cut
relative to monthly income are zero. Sum of TaxcutN refers the sum of the coefficients on national tax cuts and
the standard errors.
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Table3(2) : Impact of the 1998 Tax Cuts on Consumption by Type of Goods

(normalized by consumption in the first month)

Dependent var. Semi- Semi- Non- Non- Services | Services
durables | durables | durables | durables
Specification 3 4 3 4 (3) 4
TaxcutN, ., 0.59 0.28 0.25 0.21 2.23** 2.25%*
Consumption, (0.98) (0.98) (0.18) (0.18) (0.57) (0.58)
TaxcutN, 0.07 0.17 0.21 0.20 0.04 0.19
Consumption, (1.06) (2.07) (0.20) (0.20) (0.57) (0.57)
TaxcutN, . , 0.61 0.92 -0.43** | -0.40** -0.87 -0.75
Consumption, (1.09) (2.10) (0.20) (0.20) (0.58) (0.59)
TaxcutN, . , -0.25 -0.99 0.44** 0.32 0.57 0.39
Consumption, (1.16) (1.18) (0.22) (0.21) (0.61) (0.62)
Taxcutl, ¢ 0.73 -0.16 -0.02 -0.16 -0.36 -0.56
Consumption, (1.02) (1.05) (0.18) (0.19) (0.53) (0.55)
Lags of Current No Yes No Yes No Yes
Income and bonus
F test 0.20 0.37 2.57 1.86 4.54 457
(Prob.>F) (0.94) (0.83) (0.04) (0.11) (0.00) (0.00)
Sum of TaxcutN 1.01 0.37 0.47 0.34 1.97* 2.08**
(1.82) (1.86) (0.33) (0.33) (0.97) (0.98)
Adj.R 0.03 0.03 0.06 0.06 0.02 0.02
s.ee 1.22 1.22 0.23 0.23 0.66 0.66
Number of Observation 17,671 17,671 18,490 18,490 18,304 18,304

Notes: Standard errorsin parenthesis. The dependent variable is change in the log of monthly consumption by
type of goods. The estimated elasticity to tax cuts is the coefficient on tax cuts relative to consumption in
January. All regressions also include a quadratic in the age of the household head, number of family members,
changein number of family members and indicator variable for each year and month. In addition, specification
(4) includes four lags of current income minus tax cut and bonus amount relative to consumption in January and
(i) bonus relative to consumption in January. ** indicates 5% level significance and * does 10% level. The null
hypothesis for F test is all coefficients on national income tax cut relative to monthly income are zero. Sum of
TaxcutN refers the sum of the coefficients on national tax cuts and the standard errors.
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Table4 (1): Impact of the 1998 Tax Cuts by Income Levels

(normalized by aver age monthly income)

Dependent var. All All Semi-durables Semi-durables
Specification (1) (1) (1) (1
Annual income Above Below Above Below
Mean mean Mean mean
TaxcutN, ., -0.42 1.86** 3.05 -4.88
. (1.14) (0.82) (3.77) (3.10)
Monthly Income, .
TaxcutN, , 1.94 -0.90 -4.03 7.50%*
’ (1.18) (1.08) (3.93) (3.85)
Monthly Income, .
TaxcutN, , , -1.63 -0.98 -1.12 2.13
: (1.22) (1.09) (4.07) (4.03)
Monthly Income, ,
TaxcutN, , , 0.64 1.58 -0.23 -5.52
’ (1.32) (1.16) (4.45) (4.39)
Monthly Incomg, , .
Taxcutl, . 0.76 -2.49% 5.99 352
: (1.22) (1.43) (4.12) (5.43)
Monthly Incomg, , .
F test 1.00 1.76 0.42 1.74
(Prob.>F) (0.41) (0.13) (0.80) (0.14)
Sum of TaxcutN 0.52 155 -2.34 -0.69
(2.29) (1.51) (7.71) (5.79)
Adj.R? 0.06 0.03 0.04 0.03
s.ee 0.36 0.33 1.21 1.23
Number of Observation 7,923 10,408 7,830 9,841
Dependent var. Non-durables Non-durables Services Services
Specification 1) 1) (1) (1
Annual income Above Below Above Below
mean mean Mean mean
TaxcutN, .., -0.12 0.14 -0.15 5.59**
. (0.70) (0.57) (2.13) (1.61)
Monthly Income, .
Tax(:utNh . 0.36 112 3.04 -3.19
' (0.72) (0.71) (2.22) (2.06)
Monthly Income, ,
TaxcutN, ., -0.49 -2.12%* -4.11* -2.49
’ (0.75) (0.74) (2.30) (2.18)
Monthly Income, .
TaxcutN, , , 1.24 0.95 1.82 4.38*
. (0.81) (0.81) (2.50) (2.24)
Monthly Incomg, , .
Taxcutl, 0.50 -0.12 111 -2.79
: (0.75) (1.00) (2.31) (2.74)
Monthly Incomg, , .
F test 0.69 2.25 1.18 4.01
(Prob.>F) (0.60) (0.06) (0.32) (0.00)
Sum of TaxcutN 0.99 0.08 0.60 4.29
(1.40) (1.05) (4.31) (2.92)
Adj.R? 0.06 0.05 0.02 0.01
see 0.22 0.23 0.68 0.63
Number of Observation 8,072 10,418 7,962 10,342
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Table4 (2) : Impact of the 1998 Tax Cuts by Income Levels
(normalized by consumption in the first month)

Dependent var. All All Semi-durables Semi-durables

Specification (3) (3) (3) (3)

Annual income Above Below Above Below
Mean Mean Mean mean

TaxcutN, ., 1.11** 1.27+* 3.61** -151
—_— (0.46) (0.36) (1.51) (1.34)
Consumption,

TaxcutN, , -0.01 -0.53 -3.69** 2.47*
—_— (0.47) (0.55) (1.57) (1.50)
Consumption,

TaxcutN, . , -0.21 -0.45 0.27 1.07
R ——— (0.49) (0.42) (1.63) (1.53)
Consumption,

TaxcutN, ,_, 0.46 0.33 -1.23 0.91
EEEE— (0.51) (0.44) (1.74) (1.64)
Consumption,

Taxcutl, -0.10 -1.32 1.08 -1.04
S EEEE— (0.39) (0.86) (1.16) (3.37)
Consumption,

F test 1.73 3.45 251 1.26
(Prob.>F) (0.14) (0.01) (0.04) (0.28)
Sum of TaxcutN 1.36 0.62 -1.03 2.94
(0.84) (0.66) (2.87) (2.46)
Adj.R? 0.06 0.04 0.04 0.03
see 0.36 0.33 1.21 1.23
Number of Observation 7,923 10,408 7,830 9,841
Dependent var. Non-durables Non-durables Sarvices Services
Specification (3) (3) (3) (3)
Annual income Above Below Above Below
Mean Mean Mean mean

TaxcutN, .., 0.36 0.19 1.80%* 2.52¢*
EEEE——— (0.28) (0.24) (0.85) (0.84)
Consumption,

Tax(:utNh . -0.17 0.40 0.47 -0.05
EEEE— (0.29) (0.28) (0.89) (0.78)
Consumption,

TaxcutN, , , -0.03 -0.81%* -1.08 -1.10
S IEEE—— (0.30) (0.28) (0.92) (0.78)
Consumption,

TaxcutN, , , 0.37 0.67* 0.90 0.32
_— (0.31) (0.30) (0.97) (0.84)
Consumption,

Taxcutl, ¢ 0.12 -0.40 -0.33 0.67
_— (0.21) (0.60) (0.65) (1.65)
Consumption,

F test 0.78 3.18 1.76 2.75
(Prob.>F) (0.54) (0.01) (0.13) (0.03)
Sum of TaxcutN 0.53 0.45 2.10 1.68
(0.52) (0.44) (1.59) (1.28)
Adj.R? 0.06 0.05 0.02 0.01
see 0.22 0.23 0.68 0.63
Number of Observation 8,072 10,418 7,962 10,342

Notes: Standard errorsin parenthesis. Seethe note of Table 2 (1) and 3 (1).
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Table5: Impact of the 1998 Tax Cut and the 1999 Coupon Program

5-(1) Month to Month Specification (Normalized by incomein the

previous year)

| Firgt | Second | Third | Fourth | Fifth
a) The 1998 Tax Cut (The February Tax Cut)
January-June Panel
Specification (5-1)
February March April May June
nat’| Loca
ion- -0.24 113 0.32 0.61 -0.05 1.82
;I"\lcitzllg)())nwmptl on. (1.16) (0.77) (0.67) (0.59) (0.56) (0.88)
see. 0.33 0.36 0.36 0.35 0.35
R squared (adj) 0.03 0.02 0.01 0.01 0.02
Semi-durables: (N=3,867) -4.70 0.55 -0.66 0.92 1.71 1.22
(4.45) (2.89) (2.39) (2.20) (2.05) (3.11)
s.ee. 1.28 1.29 123 121 1.22
R squared (adj) 0.00 0.01 0.01 0.00 0.00
Non-durables: 0.36 0.32 0.17 0.02 -0.16 0.36
(N=2236) (0.78) (0.49) (0.46) (0.43) (0.42) (0.66)
s.ee. 0.24 0.23 0.25 0.25 0.27
R squared (adj) 0.02 0.03 0.03 0.03 0.04
Services: 0.41 2.50 -0.26 0.27 -0.78 337
(N=4.157) (2.32) (1.40) (1.22) (1.08) (0.98) (1.65)
s.e.e. 0.63 0.64 0.65 0.63 0.62
R squared (adj) 0.01 0.00 0.00 0.00 0.00
Specification (5-1) without adjusting income other than tax cut
February March April May June
nat’| Locd
ion- -0.96 0.90 0.31 057 -0.11 1.79
;I"\lcitzllg)())nwmptl on. (1.17) (0.77) (0.67) (0.59) (0.56) (0.88)
se.e. 0.34 0.36 0.36 0.35 0.35
R squared (adj) 0.00 0.01 0.01 0.01 0.02
Semi-durables: -5.38 0.31 -0.74 0.96 1.32 1.11
(N=3,867) (4.45) (2.88) (2.38) (2.19) (2.05) (3.11)
see. 1.28 1.30 1.23 121 122
R squared (adj) 0.00 0.01 0.01 0.00 0.00
Non-durables: 0.18 0.28 0.19 0.02 -0.17 0.36
(N=2235) (0.79) (0.49) (0.46) (0.43) (0.42) (0.66)
s.ee. 0.24 0.23 0.25 0.25 0.27
R squared (adj) 0.02 0.03 0.03 0.03 0.04
Services: -0.10 2.34 -0.21 0.22 -0.81 337
(N=4.157) (2.33) (1.40) (1.22) (1.08) (0.98) (1.65)
s.ee. 0.63 0.64 0.65 0.63 0.62
R squared (adj) 0.00 -0.00 0.00 0.00 0.00
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b) The Shopping Coupon Program (1999)

January-June Panel (Specification (5-2))

March April May June July

Total 051 -0.02 -0.47 -0.72
Conwmpti on: (0.34) (0.34) (0.32) (0.33)
(N=5,211)

s.e.e. 0.35 0.35 0.33 0.34
R squared (adj) 0.00 0.01 0.00 0.00
Semi-durables: 156 1.09 -2.26 -2.18
(N=4,900) (1.34) (1.29) (1.28) (1.28)
S.e.e. 134 1.29 1.28 1.28
R squared (ad)) 0.01 0.01 0.00 0.00
Non-durables: -0.03 -0.33 -0.18 -0.49
(N=5280) (0.22) (0.22) (0.23) (0.23)
s.e.e. 0.23 0.22 0.24 0.24
R squared (adj) 0.00 0.01 0.01 0.01
Services: 0.40 0.04 -0.45 -1.01
m (0.64) (0.64) (0.61) (0.61)
s.e.e. 0.66 0.66 0.63 0.63
R squared (adj) 0.00 0.01 0.00 0.00

February-July Panel (Specification (5-2))

Total COI’]SJmD'[i on: 0.27 0.18 0.22 -0.14 -0.29
(N=5,275) (0.39) (0.349) (0.32) (0.33) (0.36)
s.e.e. 0.36 0.36 0.33 0.35 0.37
R squared (adj) 0.01 0.01 0.00 0.00 0.01
Semi-durables: 2.22 1.61 1.09 -0.49 -0.80
(N=4,897) (1.38) (1.32) (1.29) (2.30) (1.33)
S.e.e. 133 1.27 1.24 1.25 1.28
R sguared (adj) 0.01 0.01 0.00 0.00 0.00
Non-durables: 0.25 0.31 0.11 0.10 0.19
W (0.23) (0.22) (0.23) (0.23) (0.26)
s.e.e. 0.24 0.23 0.24 0.24 0.27
R squared (adj) 0.01 0.01 0.01 0.01 0.02
Services: -0.03 -0.03 0.30 0.26 -0.31
m (0.64) (0.64) (0.60) (0.61) (0.66)
s.e.e. 0.66 0.66 0.62 0.63 0.68
R squared (adj) 0.00 0.00 0.00 0.00 0.00
(The 1998 tax cut)

Notes: Standard errors in parenthesis. Data are January -June panels from 1990 to 1999. The dependent variable is the log of the ratio of
consumption in eech month after February to the consumption in January. The estimated elasticity to tax cut is the coefficient on tax cuts
relative to monthly pretax income in the previous year. All regressions aso include a quadratic in the age of the household head, the
number of family members (the number of children under 15 and others respectively for the shopping coupons), and indicator variablesfor
year. A household iseliminated if the number of family member is changed. Total consumption exclude durables.

(The 1999 shopping coupon program)

Notes: Sample are panels from January-June and February-July from 1990 to 1999. Standard errors in parenthesis.  The dependent
varigbleis the log of consumption in each month relative to consumption in February and the estimated elasticity is the coefficient on the
amount of the shopping coupon (computed as the number of children x 20,000 yen) relative to monthly income in the previous year. All
regressions also includea quadratic in the age of the household head, the number of children under the age of 15, the number of other family
members, and indicator variablesfor year. Total consumption excludes durables.
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5-(2) Month to Month Specification (Normalized by consumption in the first month)

| Firg | Second | Third | Fourth | Fifth
a) The 1998 Tax Cut (The February Tax Cut)
January-June Panel
Specification (6-1)
February March April May June
Total Consumption: 0.38 0.73 0.32 0.48 0.14 0.01
(N=4,190) (0.36) (0.25) (0.23) (0.19) (0.20) (0.001)
se.e. 0.33 0.34 0.34 0.32 0.33
R squared (ad)) 0.05 0.10 0.12 0.16 0.15
Semi-durables: -0.05 0.45 -0.25 0.50 0.93 0.02
(N=3,867) (1.21) (0.92) (0.82) (0.78) (0.80) (0.002)
see. 1.27 1.28 121 1.19 1.20
R squared (adj) 0.01 0.03 0.03 0.04 0.03
Nor-durables: 0.16 0.16 -0.04 0.10 0.03 0.01
T(N=4.236) (0.21) (0.15) (0.15) (0.14) (0.15) (0.005)
s.e.e. 0.24 0.23 0.25 0.25 0.26
R squared (adj) 0.03 0.06 0.07 0.07 0.08
Services: 147 1.46 0.70 0.64 0.07 0.02
"~ (N=4,157) (0.69) (0.46) (0.42) (0.37) (0.37) (0.001)
se.e. 0.63 0.63 0.63 0.60 0.60
R squared (adj) 0.02 0.05 0.06 0.08 0.07
Specification (6-1) without adjusting income other than tax cut
February March April May June
Total Consumpn on: 1.10 1.37 1.06 1.25 0.72 0.76
(N=4,190) (0.36) (0.26) (0.24) (0.21) (0.21) (0.25)
see. 0.34 0.36 0.36 0.34 0.35
R squared (adj) 0.01 0.01 0.02 0.02 0.02
Semi-durables: 0.85 1.59 0.95 1.90 2.01 -0.11
(N=3.867) (1.21) (0.92) (0.82) (0.79) (0.81) (0.87)
s.e.e. 1.28 1.30 123 121 122
R squared (adj) 0.00 0.01 0.01 0.00 0.00
Norn-durables: 0.41 0.45 0.27 0.43 0.30 0.17
N=4.236 (0.21) (0.15) (0.15) (0.14) (0.15) (0.18)
se.e. 0.24 0.23 0.25 0.25 0.27
R squared (adj) 0.02 0.03 0.03 0.03 0.04
Services: 2.26 227 164 1.60 0.76 1.45
~(N=4.157) (0.69) (0.47) (0.42) (0.38) (0.38) (0.45)
see. 0.63 0.64 0.65 0.63 0.62
R squared (adj) 0.00 0.00 0.00 0.01 0.01
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b) The Shopping Coupon Program (1999)

January-June Panel (Specification (6-2))

March April May June July
Total Consumption: 0.54 0.30 0.12 -0.02
(N=5.211) (0.16) (0.16) (0.15) (0.15)
S.e.e 0.35 0.35 0.33 0.34
R squared (adj) 0.01 0.01 0.00 0.00
Semi-durables: 1.08 114 0.07 -0.36
(N=4,900) (0.63) (0.60) (0.60) (0.60)
s.e.e. 134 1.29 1.28 1.28
R squared (ad)) 0.01 0.01 0.00 0.00
Non-durables: 0.05 -0.02 0.01 -0.22
(N=5,280) (0.10) (0.10) (0.11) (0.12)
see. 0.23 0.22 0.24 0.24
R squared (adj) 0.00 0.01 0.01 0.01
Services: 0.70 0.42 0.30 0.02
~(N=5,208) (0.30) (0.30) (0.28) (0.29)
see. 0.66 0.66 0.63 0.63
R squared (adj) 0.00 0.01 0.00 0.00
February-July Panel (Specification (6-2))
Total 0.45 0.49 0.45 0.44 0.31
—— . 0.14 0.14 0.13 0.14 0.15
Consumption: 014 (019 (013 (0.14) (019
(N=5,275)
S.e.e 0.36 0.36 0.33 0.35 0.37
R squared (adj) 0.01 0.01 0.01 0.01 0.01
Semi-durables: 0.94 1.23 0.94 0.27 0.64
(N=4,897) (0.63) (0.61) (0.59) (0.60) (0.61)
see. 1.33 1.27 1.24 125 1.28
R squared (ad)) 0.01 0.01 0.01 0.00 0.00
Non-durables: 0.13 0.27 0.13 0.22 0.19
(N=5.360) (0.09) (0.09) (0.09) (0.10) (0.12)
s.ee. 0.24 0.23 0.24 0.24 0.27
R squared (adj) 0.01 0.02 0.01 0.01 0.02
Services: 0.80 0.65 0.72 0.98 0.40
(N=5,237) (0.27) (0.26) (0.25) (0.25) (0.27)
see. 0.66 0.66 0.62 0.63 0.68
R squared (adj) 0.00 0.01 0.00 0.00 0.00
(The 1998 tax cut)

Notes: Standard errors in parenthesis.  Data are January-June panels from 1990 to 1999. The dependent variable is the log of
the ratio of consumption after February to the consumption in January. The estimated elasticity to tax cut is the coefficient on tax
cuts relativeto consumption in January . All regressions also include a quadratic in the age of the household head, the number of
family members (the number of children under 15 and others respectively for the shopping coupons), and indicator variables for
year. A household iseliminated if the number of family member is changed. Total consumption excludes durables.

(The 1999 shopping coupon program)

Notes:  Sample are panes from January-June and February-July from 1990 to 1999. Standard errors in parenthesis. The
dependent variableisthelog of consumption in each month relativeto consumption in February and the estimated elasticity isthe
coefficient on the amount of the shopping coupon (computed as the number of children x 20,000 yen) relative to consumptionin
February. All regressions also include a quadratic in the age of the household head, the number of children under the age of 15,
the number of other family members, and indicator variables for year. Total consumption excludes durables.
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5-(3) Cumulative specification (normalized by income in the previous year)

First Second Third Fourth Fifth

a) 1998 Tax Cut (The February Tax Cut)
January-June Panel

Specification (7-1)

Feb. Feb.-Mar. Feb.-Apr. Feb.-May Feb.-Jul.

Total Consumption -0.38 0.39 0.03 0.12 0.12

(N=4,274) (1.15) (0.64) (0.54) (0.48) (0.35)

see. 0.33 0.30 0.30 0.29 0.28

R squared (ad)) 0.03 0.01 0.02 0.02 0.02

Semi-durables -4.83 -2.01 -2.09 -0.57 -0.50

(N=4,121) (4.35) (2.42) (1.99) (1.79) (1.27)
see. 1.28 111 1.05 1.01 1.00

R squared (ad)) 0.00 0.01 0.00 0.00 0.00
Non-durables 0.44 0.42 0.29 0.19 0.17

(N=4,295) (0.78) (0.43) (0.37) (0.34) (0.25)
see. 0.24 0.21 0.20 0.20 0.20

R squared (adj) 0.02 0.03 0.04 0.04 0.05

Services 0.91 0.76 -0.06 0.02 0.14

(N=4,267) (2.18) (1.18) (0.98) (0.88) (0.63)
see 0.63 0.56 0.54 0.52 0.51

R squared (adj) 0.01 -0.00 0.00 0.00 0.01

Specification (7-1) without adjusting income other than tax cut

Feb. Feb.-Mar. Feb.-Apr. Feb.-May Feb.-Jul.
Total Consumption -1.10 0.29 0.10 0.21 0.21
(N= 4,274) (1.16) (0.64) (0.54) (0.48) (0.35)
see. 0.34 0.30 0.30 0.29 0.28
R squared (adj) 0.01 0.01 0.02 0.02 0.02
Semi-durables -5.49 -2.18 -1.98 -0.10 -0.43
(N=4,121) (4.35) (2.42) (1.99) (1.78) (1.27)
see. 1.29 111 1.05 1.01 1.00
R sguared (adj) 0.00 0.01 0.00 0.00 0.00
Non-durables 0.26 0.39 0.29 0.22 0.20
(N=4,295) (0.79) (0.43) (0.37) (0.34) (0.25)
see. 0.24 0.21 0.20 0.20 0.20
R squared (adj) 0.02 0.03 0.04 0.04 0.05
Services 0.07 0.74 0.16 0.20 0.34
(N=4,267) (2.19) (1.18) (0.98) (0.88) (0.63)
see 0.64 0.56 0.54 0.52 0.51
R squared (adj) -0.00 -0.00 0.00 0.00 0.00
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b) Shopping Coupon Program (1999)

January-June Panel (Specification (7-2))

Mar. Mar.-Apr. Mar.-May Mar.-Jun. Mar.-Jul.
Total Consumption: 0.53 0.34 0.10 -0.10
(N=5,305) (0.39) (0.30) (0.28) (0.27)
see. 0.35 0.31 0.29 0.28
R squared (adj) 0.00 0.02 0.01 0.01
Semi-durables: 1.49 1.44 0.59 -0.07
(N=5,147) (2.33) (1.16) (1.10) (1.08)
s.ee. 1.35 117 112 1.09
R squared (adj) 0.01 0.01 0.00 0.00
Non-durables: -0.01 -0.14 -0.15 -0.21
(N=5,348) (0.22) (0.19) (0.18) (0.18)
s.e.e. 0.23 0.19 0.19 0.18
R squared (adj) 0.00 0.01 0.01 0.01
Services: 0.50 0.53 0.15 -0.15
(N=5,297) (0.64) (0.56) (0.53) (0.52)
see. 0.67 0.58 0.55 0.54
R squared (adj) 0.00 0.01 0.01 0.01

February-July Panel (Specification (7-2))

Total Consumption: 0.28 0.28 0.31 0.20 0.05
(N=5,401) (0.34) (0.30) (0.28) (0.28) (0.27)
see. 0.36 0.32 0.30 0.29 0.29
R squared (adj) 0.01 0.01 0.01 0.01 0.01

Semi-durables: 2.37 2.31 2.25 1.76 1.26
(N=5,207) (1.33) (1.16) (1.09) (1.06) (1.05)

see. 134 117 1.10 107 1.06
R squared (adj) 0.01 0.01 0.00 0.00 0.00

Non-durables: 0.21 0.28 0.21 0.15 0.14
(N=5,436) (0.22) (0.19) (0.18) (0.18) (0.18)
s.ee. 0.24 0.20 0.19 0.19 0.19
R squared (adj) 0.01 0.01 0.01 0.01 0.02

Services: 0.00 -0.11 -0.01 0.07 -0.15
(N=5,385) (0.64) (0.56) (0.53) (0.52) (0.52)
see. 0.67 0.59 0.56 0.55 0.54
R squared (ad)) 0.00 0.01 0.01 0.01 0.01

Notes. Standard errorsin parenthesis. Data are panels from 1990 to 1999. The dependent variableisthe log of theratio of
the sum of consumption after March to consumption in January (tax cut) or February (coupon program). The estimated
eladticity in the tax cut is the coefficient on tax cuts (see the text) relative to monthly pre-tax incomein the previous year and
that in the shopping coupons is the coefficient on coupons (computed as number of children x 20,000 yen) relative to
monthly pre-tax income in the previous year. All regressions aso include a quadratic in the age of the household head, the
number of family members (the number of children under 15 and others respectively for the shopping coupons), and
indicator variables for year. A household is eliminated if the number of family member is changed. Total consumption
excludes durables.
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(4) Cumulative specification (normalized by consumption in the first month)

First Second Third Fourth Fifth

a) 1998 Tax Cut (The February Tax Cut)
January-June Panel

Specification (8-1)

Feb. Feb.-Mar. Feb.-Apr. Feb.-May Feb.-Jul.
Total Consumption 0.43 0.46 0.26 0.34 0.15
(N=4,274) (0.35) (0.20) (0.17) (0.15) (0.09)
see 0.33 0.28 0.26 0.25 0.25
R squared (adj) 0.05 0.16 0.21 0.24 0.26
Semi-durables -0.35 -0.09 -0.38 0.30 -0.03
(N=4,121) (1.19) (0.76) (0.67) (0.63) (0.37)
see 1.28 1.09 1.02 0.98 0.96
R squared (adj) 0.01 0.04 0.06 0.06 0.06
Non-durables 0.15 0.15 0.06 0.06 0.02
(N=4,295) (0.21) (0.13) (0.12) (0.11) (0.07)
see 0.24 0.20 0.20 0.20 0.20
R squared (adj) 0.03 0.07 0.09 0.10 0.11
Services 1.34 0.86 0.61 0.63 0.34
(N=4,267) (0.67) (0.38) (0.32) (0.29) (0.18)
see. 0.63 0.53 0.50 0.49 0.47
R squared (adj) 0.02 0.09 0.12 0.13 0.15

Specification (8-1) without adjusting income other than tax cut

Feb. Feb.-Mar. Feb.-Apr. Feb.-May Feb.-Jul.
Total Consumption 1.25 1.26 112 114 0.75
(N=4,274) (0.35) (0.21) (0.18) (0.17) (0.10)
see 0.34 0.30 0.29 0.29 0.28
R squared (adj) 0.01 0.02 0.03 0.03 0.03
Semi-durables 0.64 1.19 115 1.77 1.03
(N=4,121) (1.19) (0.77) (0.68) (0.64) (0.38)
see. 1.29 111 1.05 1.01 0.99
R squared (adj) 0.00 0.01 0.01 0.00 0.00
Non-durables 0.39 0.44 0.36 0.36 0.25
(N=4,295) (0.22) (0.13) (0.12) (0.12) (0.07)
s.ee. 0.24 0.21 0.20 0.20 0.20
R squared (ad)) 0.02 0.04 0.04 0.05 0.05
Services 2.25 1.95 1.78 1.73 1.16
(N=4,267) (0.66) (0.39) (0.33) (0.30) (0.19)
s.ee 0.63 0.56 0.53 0.52 0.51
R squared (ad)) 0.00 0.00 0.01 0.01 0.01
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b) Shopping Coupon Program (1999)

January-June Panel (Specification (8-2))

Mar. Mar.-Apr. Mar.-May Mar.-Jun. Mar.-Jul.

Total Consumption: 0.86 0.48 0.25 0.04
(N=5,240) (0.20) (0.19) (0.17) (0.17)
see. 0.44 0.43 0.37 0.38
R squared (adj) 0.01 0.01 0.00 0.01

Semi-durables: 0.23 0.07 -0.02 -0.01
(N=5,206) (0.07) (0.07) (0.06) (0.06)
s.ee. 0.16 0.15 0.13 0.13
R squared (adj) 0.02 0.01 0.00 0.00

Non-durables: 0.01 -0.04 -0.01 -0.08
(N=5,272) (0.05) (0.05) (0.05) (0.05)
see. 0.12 0.11 0.12 0.11
R squared (adj) 0.01 0.01 0.01 0.01

Services: 0.51 0.36 0.17 0.10
(N=5,249) (0.14) (0.16) (0.13) (0.13)
see. 0.32 0.35 0.28 0.29
R squared (adj) 0.00 0.01 0.00 0.00

February-July Panel (Specification (8-2))

Tota Consumption: 0.53 0.59 0.49 0.47 0.34
(N=5,247) (0.18) (0.127) (0.15) (0.15) (0.17)
see. 0.44 0.42 0.36 0.38 0.43
R squared (adj) 0.01 0.01 0.01 0.01 0.01

Semi-durables: 0.09 0.09 0.15 0.08 0.03
(N=5,248) (0.07) (0.06) (0.05) (0.05) (0.06)

se.e. 0.16 0.14 0.13 0.13 0.15
R squared (adj) 0.01 0.01 0.01 0.00 0.00

Non-durables:; 0.03 0.07 0.02 0.01 0.03
(N=5,304) (0.05) (0.05) (0.05) (0.05) (0.06)
see. 0.12 0.11 0.12 0.12 0.13
R squared (adj) 0.01 0.01 0.01 0.01 0.02

Services: 0.30 0.25 0.35 0.33 0.28
(N=5,231) (0.13) (0.13) (0.11) (0.11) (0.12)
see. 0.32 0.33 0.27 0.28 0.31
R squared (ad)) 0.00 0.00 0.01 0.00 0.00

Notes: Standard errorsin parenthesis. Data are panels from 1990 to 1999. The dependent variableis the log of theratio of
the sum of consumption after March to consumption in January (tax cut) or February (coupon program). The estimated
elasticity in the tax cut is the coefficient on tax cuts (see the text) relative to consumption in January and that in the shopping
coupons is the coefficient on coupons (computed as number of children x 20,000 yen) relative to consumption in February .
All regressions also include a quadratic in the age of the household head, the number of family members (the number of
children under 15 and others respectively for the shopping coupons), and indicator variables for year. A household is

eliminated if the number of family member is changed. Total consumption excludes durables.




Table Appendix 1: Impact of Announcement on Seasonal Consumption Patterns

Sep.-Feb. Oct.-Mar. Nov.-Apr. Nov.-Apr.

Taxcut Eligibleamount | Eligibleamount | Eligibleamount | Actua amount
Semi-durables 0.36 -0.08 0.28 2.69
(0.30) (0.34) (0.42) 1.79
N.of obs. 5,141 4,886 4,913 4,913
Non-durables -0.13 -0.08 -0.09 -0.03
(0.06) (0.06) (0.08) (0.36)
N.of obs. 5,175 4911 5,000 5,000
Services 0.15 -0.07 -0.58 0.30
(0.19) (0.19) (0.22) (0.94)
N.of obs. 5,129 4,878 4,956 4,956

Notes: Standard errorsin parenthesis. The sample comes from 1990 and 1998. The specificationis

&eC 0 e Taxcut 0
h,t (af ber) X h, : / /

|n G eHeDee) =g, >§ _+Z,, xa,+Year, xa

gCh,t(BeforeDecember) ﬂ Monthly InCorneh 9

where the dependent variable is the log of the ratio of the sum of consumption ater December to the average

monthly consumption before December, and the main independent variable is the value of tax cuts relative to

monthly pre-tax income in the previous year. “Eligible amount” refers the upper limit for each household and
“actual amount” does to the sum of tax cut amount a household received during February and April.
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Table Appendix 2: Elasticity from Shopping Coupons. Cross-Sectional Estimates (1999).
Month-to month specification normalized by the pretax income in the previous year.

Cmar' Cfeb Capr' Cfeb Cmay' C:feb Cjun' Cfeb Cjul - Cfeb

January-June Panel

Tota 0.32 0.09 -0.49 -0.63
Consumption: (0.37) (0.37) (0.36) (0.39)
(N=482)
see. 0.35 0.34 0.33 0.36
R squared (adj) 0.01 -0.00 -0.00 0.01
Semi-durables: 450 3.06 -1.63 -1.28
(N=460) (1.52) (1.40) (1.41) (1.41)
s.ee. 1.37 1.27 1.28 1.27
R squared (adj) 0.02 0.01 -0.00 0.00
Non-durables: -0.17 -0.33 -0.39 -0.68
(N=490) (0.24) (0.24) (0.25) (0.25)
see. 0.22 0.22 0.23 0.23
R squared (adj) -0.00 0.01 0.01 0.01
Services: -0.77 -0.46 -0.29 -0.74
(N=477) (0.68) (0.65) (0.62) (0.70)
see. 0.64 0.61 0.58 0.66
R squared (adj) 0.01 0.00 -0.01 -0.00
February-July Panel
Tota 0.13 0.34 0.35 0.11 -0.45
Consumption: (0.36) (0.38) (0.35) (0.37) (0.39)
N=499
( see. ) 0.34 0.36 0.33 0.35 0.37
R squared (adj) -0.00 0.00 -0.00 0.00 0.01
Semi-durables: 3.23 3.54 2.59 -0.67 -1.21
(N=450) (1.52) (1.50) (1.44) (1.47) (1.50)
see. 1.33 1.31 1.25 1.28 131
R squared (adj) 0.02 0.01 0.01 -0.00 -0.00
Non-durables; 0.37 0.50 0.18 0.21 0.29
(N=502) (0.23) (0.23) (0.25) (0.26) (0.29)
see. 0.22 0.21 0.23 0.24 0.27
R squared (adj) 0.00 0.01 0.01 0.01 0.02
Services: -0.92 -0.58 0.65 0.55 -0.35
(N=490) (0.70) (0.70) (0.63) (0.63) (0.71)
see. 0.66 0.66 0.59 0.59 0.67
R squared (adj) 0.01 0.01 -0.00 -0.01 0.01

Notes: Sample are panels from January-June 1999 and February-July 1999. Standard errors in parenthesis.
The dependent variable is the log of consumption in each month relative to consumption in February and the
estimated elasticity is the coefficient on the amount of the shopping coupon (computed as the number of
children x 20,000 yen) relative to monthly income in the previous year. All regressions also include a quadratic
in the age of the household head. Total consumption excludes durables.

36



Table Appendix 3: Elasticity from Shopping Coupons. Cross-Sectional Estimates (1999).
Cumulative specification normalized by the pretax incomein the previous year

Cmar' Cfeb Capr' Cfeb Cmay' Cfeb Cjun' Cfeb Cqu - Cfeb

January-June Panel

Tota 0.26 0.11 -0.17 -0.32
Consumption: (0.37) (0.33) (0.31) (0.30)
(N=491)
see. 0.34 0.31 0.29 0.28
R squared (adj) 0.01 0.01 0.00 0.00
Semi-durables: 4.35 3.34 1.92 1.17
(N=478) (1.52) (1.27) (1.21) (1.19)
s.e.e. 1.39 1.16 1.10 1.09
R squared (adj) 0.02 0.01 -0.00 -0.00
Non-durables: -0.11 -0.22 -0.25 -0.34
(N=497) (0.24) (0.20) (0.20) (0.19)
see. 0.22 0.19 0.18 0.18
R squared (adj) -0.00 0.00 0.01 0.01
Services: -0.51 -0.44 -0.52 -0.55
(N=493) (0.71) (0.62) (0.56) (0.55)
see. 0.66 0.58 053 0.51
R squared (adj) 0.00 0.00 0.00 0.00
February-July Panel
Tota 0.10 0.09 0.17 0.11 -0.03
Consumption: (0.36) (0.33) (0.30) (0.29) (0.29)
N=509
( see. ) 0.34 0.31 0.28 0.28 0.28
R squared (adj) -0.00 0.00 -0.00 0.00 0.01
Semi-durables: 3.92 3.94 3.52 2.66 1.70
(N=480) (1.47) (1.29) (1.21) (1.18) 1.17)
see. 134 1.18 1.10 1.08 1.07
R squared (adj) 0.02 0.02 0.02 0.01 0.01
Non-durables: 0.31 0.40 0.28 0.23 0.21
(N=510) (0.23) (0.29) (0.29) (0.19) (0.19)
see. 0.21 0.18 0.18 0.18 0.18
R squared (adj) 0.00 0.01 0.00 0.01 0.01
Services: -0.96 -1.13 -0.74 -0.57 -0.63
(N=507) (0.70) (0.62) (0.57) (0.55) (0.56)
see. 0.67 0.59 0.54 0.53 0.53
R squared (adj) 0.01 0.01 0.01 0.00 0.01

Notes: Sample are panels from January-June 1999 and February-July 1999. Standard errorsin parenthesis.
The dependent variable islog of cumulative consumption up to each month relative to consumptionin February
and the estimated MPC is the coefficient on the amount of the shopping coupon (computed as the number of
children x 20,000 yen). All regressions also include a quadratic in the age of the household head. Total
consumption excludes durables.
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Table Appendix 4:Consumption Effects of Announcement of Shopping Coupon Program

Cnov - Coct Cdec - Coct Cian - Coct Cfeb - Coct
July-December Panel
Total Consumption: -0.08 -0.52
(N=5,066) (0.35) (0.37)
see. 0.34 0.36
R squared (adj) 0.00 0.02
Semi-durables: 0.11 0.02
(N=4,874) (2.30) (1.26)
s.ee. 1.20 1.16
R squared (adj) 0.00 0.01
Non-durables: -0.10 -0.48
(N=5,110) (0.24) (0.27)
see. 0.23 0.26
R squared (ad)) 0.00 0.07
Services: -0.21 -0.39
(N=5,060) (0.66) (0.69)
see. 0.64 0.66
R squared (adj) 0.00 0.00
August-January Panel
Total Consumption: 0.20 -0.08 0.09
(N=5,017) (0.3 (0.39) (0.33)
s.ee. 0.32 0.36 0.35
R squared (ad)) 0.00 0.01 0.01
Semi-durables: -0.05 -1.35 -0.58
(N=4,750) (1.15) (1.15) (1.25)
s.ee. 117 117 1.28
R squared (ad)) -0.00 0.00 0.00
Non-durables: 0.01 -0.05 -0.20
(N=5,058) (0.22) (0.25) (0.24)
s.ee. 0.23 0.26 0.25
R squared (ad)) 0.00 0.06 0.01
Services: 0.31 -0.29 -0.21
(N=4,982) (0.58) (0.62) (0.60)
s.ee. 0.60 0.65 0.63
R squared (adj) 0.00 0.00 0.00
September-February Panel
Total Consumption: -0.23 -0.45 -0.15 -0.13
(N=5,021) (0.30) (0.31) (0.31) (0.30)
s.ee. 0.34 0.35 0.36 0.35
R squared (adj) 0.00 0.02 0.01 0.01
Semi-durables: -0.62 -0.78 0.68 -2.04
(N=4,686) (1.05) (2.01) (1.10) (1.16)
see 1.18 1.13 1.23 1.29
R squared (adj) 0.00 0.00 0.00 0.00
Non-durables: 0.06 -0.14 -0.17 -0.09
(N=5,096) (0.20) (0.22) (0.22) (0.20)
see. 0.23 0.26 0.25 0.24
R squared (adj) 0.00 0.06 0.02 0.00
Services: -0.39 -0.37 -0.32 0.26
(N=4,996) (0.59) (0.56) (0.55) (0.55)
s.ee. 0.62 0.65 0.64 0.64
R sgquared (ad) 0.00 0.00 0.00 0.01

Note: The sample are panels from July-December, August-January, and September-February from 1990 to 1999. Standard
errorsin parenthesis. The dependent variable isthe log of consumption in each month relative to consumption in February .
The estimates presented in the table are the coefficient on the anticipated amount of the shopping coupon (computed as the
number of children x 20,000 yen) relative to monthly income in the previous year for the 1998 and 1998-1999 panels (and
zero for the other panels). All regressions also includea quadratic in the age of the household head, the number of children
under the age of 15, the number of other family members, and indicator variables for year. Total consumption excludes
durables.
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Table Appendix 5: I mpact of Coupons by Asset L evels

AlY AlY AlY AlY AlY AlY
> mean < mean. >1 <1 >1/2 <1/2
Semi-durables -4.17 6.09 1.35 6.11 1.57 8.77
(3.26) (2.92) (2.25) (2.38) (1.96) (2.95)
N of Obs. 1,116 2,153 1,673 1,596 2,608 661
see. 1.32 1.36 1.35 1.35 1.36 1.32
R squared (adj) 0.03 0.01 0.02 0.01 0.01 0.02

Note: Regressions are difference in difference estimates on matched panels of the FIES and FSS from 1990 to 1999. The
dependent variable isthe log of the ratio of consumption of semi-durables in March to consumption in February. A/Y isthe
ratio of gross assets to annual prestax income.
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Part 11

Consumer Responseto the 1994 Tax Cut:
Evaluating the First Tax Cut in the 1990s

Abstract:

This paper explores the reaction of Japanese consumers to the 1994 tax cut, which was the first tax cut
administered by the Japanese government in the 1990s. Micro-level data from the Family Income and
Expenditure Survey (FIES) is used to evauate the effect of the 1994 tax cut on consumption. The
estimates weakly suggest that tax cuts undertaken to stimulate the weak economy in 1994 had some
effect on consumption of non-durables or semi-durables. An MPC of 0.1 — 0.2 is estimated right after
implementation, but the positive effect was subgtituted immediately in subsequent months. In other

words, consumers reacted to the temporary tax cut but the effect was small and transitory.
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1. Introduction

The purpose of this paper is to evaluate the consumer reaction to the 1994 tax cut, which was
the first among a number of tax reductions undertaken by the Japanese government in the 1990s. The
1994 tax cut was cdled a “special tax cut”, implying that the tax cut is temporary. If consumers
behave according to the canonical permanent income hypothesis, atemporary tax cut would not affect
current consumption since it does not dter permanent income. If consumers are “excessively
sengitive” to changes in current income, however, he might respond to temporary tax cuts. Therefore,
temporary tax cuts episodes offer nice “natural experiments’ to test the permanent income hypothesis.

The 1994 tax cut is uniquely suited to this type of analyss. First, the tax cut was the first
administered by the Japanese government in the 1990s. There were no tax reductions between the late
1980's and 1993 and therefore there is not concern that the effects of previous tax cuts undertaken
before the 1994 tax cut might overlap. Second, the 1994 tax cut consists of only atemporary tax cut.
The 1995, 1996 and 1999 tax cuts consist of both permanent (institutional) and temporary cuts. Third,
many characteristics of the 1994 tax cut are smilar to the 1998 tax cut and the 1999 shopping
coupons program, which were aso temporary. These two episodes have been aready analyzed by
past research and it is possible to compare the 1994 tax cut with those other events.

Quantitative assessment of tax reductions is an important topic for policy makers and
academic researchers. Nonetheless, it is surprising that few studies quantitatively evaluate Japan's tax
cuts episodes. There is no empirica research on these tax cuts using micro-level consumer dataexcept
Part 1, which tackles with the 1998 tax cut episode and Hori, Hsieh, Murata and Shimizutani (2002),
which analyzes the shopping coupon program in 1999. Like these two papers, this study utilizes
micro-level data of consumers available from the Family Income and Expenditure Survey (henceforth,
FIES), monthly consumption data complied by the Japanese government.

This paper is organized as follows. The next section gives a survey of related literature and
then Section 3 cescribes the 1994 tax cut policy. Section 4 provides a description of the data and
calculation of tax reduction. Section 5, the main part of this paper, describes the methodology used to
evaluate the effects of the 1994 tax cut on consumption. The last section concludes by highlighting
policy implications of this study.

2. Literaturesurvey

There is little empirical research quantitatively assessing the effectiveness of Japanese tax
cutsin the 1990s.

Watanabe et. a.(1999) tackles the empirical assessment of Japanese tax cuts after the mid
1970's, distinguishing temporary and permanent as well as anticipated and unanticipated tax changes.
They find that the impact of temporary tax reductions is significantly smaller than that of permanent
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cuts and that 80% of Japanese consumers respond to tax changes at their implementation, not at their
announcement.

The other quantitative work on tax reduction in Japan is Carroll (1999). Based on the theory
of habit formation behaviors, he argues that the immediate margina propensity to consume out of
permanent shocks should be much less one. Carroll evaluates that “the immediate MPC out of
permanent tax cuts maybe as low as 30%, suggesting that calls for permanent income tax cuts as a
quick means of stimulating aggregate demand in Japan may be misguided’.

These finding are not fully convincing partly because of the analysis lacked micro-level data.
The impact of tax reductions on consumption is plausibly different across households with different
characteristics or different liquidity constraints and it is critically important to consider the
heterogeneity of consumers in evaluating the tax change effect. Hori, Hsieh, Murata and Shimizutani
(2002) andyze the effect of the 1999 Japanese shopping coupon program on consumption using
micro-level data and conclude that the MPC out of the coupons was 0.3-0.4 in the first month the
coupons were distributed and only 0.1 over subsequent months. Part | uses the same data set to
compare the impact of the 1999 shopping coupons program with the impact of the 1998 tax cut. The
study demonstrates that while the effects on consumption are roughly comparable, the 1998 tax cut
and the 1999 coupon program affected consumption of different types of goods.

As for the US case, Blinder (1981) and Poterba (1988) use aggregate consumption data and
find that a temporary income tax cut in 1975 had significant effects on consumption. Shapiro and
Slemrod (1995) utilize survey data to evaluate the effect of the reduction in standard rates of tax
withholding on consumption in 1992. They conclude that 43% of the sample planned to spend most
of the extra take-home pay. However, using the same survey method for the same sample, Shapiro
and Slemrod (2001) show that only 22 percent of households which got a tax rebate in 2001 expected

to spend it.

3. The 1994 tax cut

The 1994 tax reduction was announced on February 10 1994 and implemented in June and
December of 1994". This was the first tax cut in the 1990s, implemented with the aim of stimulating
the weak economy after the collapse of the “Bubble economy”. It was aso administered in
anticipation of an increase in the consumption tax rate, planned for 1997. This tax reduction was
thought to be temporary and was to be ended in the following year. The total amount was 5,500
billion yen. Ishi (2001) wrote,

! Following Watanabe (1999), the date of anticipation in this study was the day when the Liberal Democratic Party (LDP)

tax committee submitted the “ Outline of tax reform,” which provided consumers with a significant amount of information of
future tax reform. The other candidates for anticipation dates are the date of (1) the tax advisory commission of the Prime
Minister making a policy recommendation, (2) the Cabinet approving the proposal, (3) the Diet approving the bill. See note
7 in Watanabe (1999).
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“ atemporary reduction of 5,500 billion yen in individual income taxes was actually enforced in
1994, which it had been planned to terminate in the following year. Thus, the 1994 tax

reduction was originally thought of as asingle-year cut on an ad hoc basis.”

Under this tax reduction program, in principle, 20 % of total income tax paid between January
and June was refunded in June (the upper limit was one million yen) and 20% of income tax paid
between July and December was refunded in December 1994. The limitation to be refunded was two
million yen as a whole. In addition, theloca inhabitants tax was reduced. The inhabitants tax
payment was suspended in June and July and between August 1994 and May 1995 the upper limit of
200,000 yen was reduced by 20%. ®

As discussed below, this research focuses on investigating the response of worker’s
households whose tax payment is withheld at source. In Japan, monthly national income tax
withholding is determined though the “withholding table” based on the number of dependants and
taxable income of a household. The local inhabitant’s tax is a fixed amount per month between June
and May based upon the previous year's annual income. Both tax payments are withheld by saary

payers and thus the amounts are exogenously determined.

4. Data Descriptionand Tax Cut Calculation

The data used in this study is the micro-level data from the Family Income and Expenditure
Survey (FIES).* Each household is surveyed for six months and one—sixth of the households are
replaced by new households every month, making it possible to construct six-month panels. In order
to improve the reliability of our estimates, a household is excluded if (1) the reported age of the
household head decreases or increases by more than one year during 6 months or; (2) the household's
tenancy status changes from owner to renter or the reverse or (3) if the number of family membersis
greater than 10.

Moreover, we aggregate the different consumption items into four categories: durables, semi-
durables, non-durables, and services. The summary tatistics of the panels used in this paper can be
seenin Table 1.

The national income tax cut amounts for individual households are calculated as follows.

(A1) Tax cut amount = Tax6*-Tax6=0.2* (Tax1+Tax2+Tax3+Tax4+Tax5+Tax6*)

2 |shi (2001) continues “[h]owever, as time passed, the original idea had be amended in view of the necessity of continued
expansionary measures...... Against earlier expectation, it was decided that a part of the tax reduction (i.e. 3500 billion yen)
should continue as a permanent measure in 1995.... The remaining portion of the original tax cut (2000 billion yen) was
used as atemporary instrument and was postponed until 1996”".

3 Note that the inhabitants tax payment is based upon the previous year's annual income (January to December). The
inhabitants' tax from employment income is collected monthly in equal payments. The inhabitants’ tax payment based on
other sources of income (business income, rent etc.) is in principal collected four times each year, in most cases, June,
August, October and January, depending on loca governments.

* See Section 3in Part | for detail description of the FIES.
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where Tax1-Tax5 are tax payment in each month between January and May and Tax6* is tax payment
in June without tax reduction, which is not available in the FIES.

Rearranging (A1), we get

(A2) Tax cut amount =(0.2* (Tax1+Tax2+Tax3+Tax4+Tax5)+Tax6)/0.8-Tax6
where all variables in the right hand side are available. If the calculated tax cut amount is greater than
one million yen, it is set to be one million yen.

In addition to calculating national income tax cuts, it is hecessary to estimate the amount of
local inhabitant’s tax cut. The inhabitant’s tax base is annua salary in the previous year and is
effective from June. That is, the inhabitant tax payment from January to May in year t is based on the
annual salary in year t-2 and that after June is based on the annual salary in year t-1. Apparently, the
FIES collected at year t lacks information in year +2 so that inhabitant’s tax cut amount had to be
determined by information beyond that available in the FIES. We used the growth rate of annua
wage data from the basic survey of wage structure€’ by industry, age, sex and firm size matching with
individua household head.

In the following sections, we will use the pands of March to August and April to September
to evauate the effect of the 1994 tax cut. The panels used in this paper should cover June and July
because the national income tax cut benefit was refunded in June and the loca inhabitant tax benefit
was implemented in June and July. Moreover, the pands should include August or September to
evauate the total effect of the tax cut on consumption because previous studies on Japanese tax cuts
such as Hori, Hseh, Murata and Shimizutani (2002) and Part | demonstrate that the effect on impact
is cancelled out in subsequent months®. Since national income tax cut amounts are based on the total
tax payment between January and June, the panels beginning in March or April lack data on tax
payment in January, February and/or March. We calculated tax payments in these months as the
average of tax payment in months with no bonus payment.

5. Impact of the 1994 Tax Cut on Consumption

We begin with using the sx-month panels from the FIES to estimate whether consumption
changes when consumers receive tax cuts. We will compare whether consumption of familieswith a
larger tax cut amount increases by more than families with a smaller tax cut amount, controlling for
the cross-sectiona differences between similar familiesin other years.

The basic empirical specification employed to evaluate the effect of temporary tax cuts on
consumption is the following linear Euler equation:

5 The Basic Survey of Wage Sructureis compiled by Ministry of Welfare and Labor.

5 The 1995 tax cut was announced in September 1994 but Hori,Hsieh, Murata and Shimizutani (2002) and Part |
demonstrate that consumers did not respond to the 1998 tax cut or the 1999 shopping coupons program when they were
anticipated. However, this result might differ for permanent cut.
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Ay ., O & Taxcut,.., 9 / /
() In =~ a T+ Zy X + Month, xa, +e
Ch,t 5 neo gMonthly Income,, , 5 "

where h indexes households and t refers to the month. The dependent variable is the log of the ratio
of monthly consumption in household h in month t. The man independent variable is

TaxcutN, ., ,

, Which is the value of tax cuts received by a household relative to the
Monthly Income,; _,

household's monthly income.  Monthly Income, , ;, is calculated as the previous year's pretax

income divided by 12. Weinclude lags of both main independent variables to alow for the possibility
that a household does not spend the tax cut benefit immediately. The monthly amount of tax cut is
assumed to be exogenous and is calculated as described in the previous section. For years in which

TaxcutN, ., ,

Monthly Income, .,

there was no tax cut, the value of is zero. The coefficients on the main

independent variable measure the easticity of consumption to income due to the tax cuts. Z,;isa
vector of household characteristics (a quadratic in the age of the household head, the number of
family members and change in the number of family members) . Month  is a vector of indicator
variables for each month in each year. We excluded observations if the absolute change in monthly
consumption exceeds the mean by more than three standard deviations.

As long as the main independent variables are orthogonal to other income shocks, the
estimated coefficients on these are not affected. In order to address the possibility that omission of
other income shocks as independent variables affected the estimates of the coefficients on the main
variables, | also employed the following aternative specification.

n SEChHlO & . E Taxcutp, 141 9+ & 0 F Bonusy 1., §
=7 In =~ 2n =
@ € Cht 5 oo gMonthly Income, 4 & = gMontthIncomet_lg
S 2 Adincome ., 9
+aq a T+ th Ay +Montht xag +€;
=0 EMontthlncomet 1g
Bonu - . . .
where St n is the value of bonus received by a household relative to the household’s

Monthlylncomey,; -1

) . ) Adjlncomey, t- )
monthly income. In Japan, bonuses are usually received in June or July. : is other
MonthlyIncomey; 1

income in each month, adjusted for any tax cuts and bonuses. Lags are included in order to control

for cyclical income movements other than tax cuts’.

" To avoid simultaneity bias, we used one-month lagged AdjIncome,,., as an instrument variable. Since the value of bonusis
in general considered to reflect on past business condition of firms, there is no need to instrument for bonusy, 1.
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We use specifications (1) and (2) to assess the 1994 tax cut as discussed above. We used the
sample between 1990 and 1993 as the control years to detect whether some specific shocks in 1998
are driving the results.

Table 2 reports the results on total consumption base on the specification (1) and (2).
Focusing on the results based on the April-September panel, the coefficients are positive and
sgnificant for one-month lag but coefficients an the two-month lagged variables are negative and
significant. These results suggest that the 1994 tax cut stimulated consumption temporarily but that
the effect did not last for some months. These coefficients in columns (3) and (4) indicate that the
estimated MPC on impact is 0.2,

In order to investigate the possibility that the tax cut did stimulate some specific type of good
and services, Table 31 and 32 report the results by types of consumption. Table 31 shows the
results of specification (1) on consumption disaggregated by type of goods and services and Table 3-2
reports those of specification (2). Both tables indicate that the coefficients for one month lag in non-
durables are positive and significant and that for two month lag is negative and comparable with the
one-month lag. Since consumption of non-durables occupies 19% of monthly pre-tax income, the
estimated coefficient reported in column (5) implies a margina propensity to consume (MPC) is
estimated to be 0.1 on impact but it declines in subsequent months.  Moreover, the coefficient in
semi-durables for one month lag is significantly positive in Table 32 though that is not significant in
Table 31°. The coefficients in semi-durables for two month lag are negative and significant in both
tables. Asin the non-durable consumption, the effect on impact is substituted soon.

This indicates the 1994 tax cut stimulated services consumption with an MPC of 0.1-0.2, but
that the effect was substituted immediately in subsequent months®. These findings are roughly
consstent with past research on Japanese tax cuts in the 1990's. Hori, Hseh, Murata and
Shimizutani (2002) demonstrate that the 1999 shopping coupon program stimulated consumption of
semi-durables with an MPC of 0.3-0.4 in the first month but that the MPC fallsto 0.1 over the next 3
or 4 months. Part | demonstrates that the 1998 tax cut stimulated consumption of services with a

comparable MPC and that it was substituted in the subsequent months™.

8 Table 1 indicates that consumption occupies roughly 50 % of the pretax-monthly income.
® Table 1 indicates that consumption of semi-durables occupies as small as 3% of the pretax-monthly income.
10 55 far, we have analyzed the effect of the tax cut at implementation, not at anticipation. The tax cut was publicized in
advance and a forward-looking household may have already adjusted its consumption. The model implies that consumption
should only change upon news of unexpected income changes and should not react to anticipated income changes. Hori,
Hsieh, Murata and Shimizutani (2002) and Part | demonstrate that consumers did not respond when the 1998 tax cut or the
1999 shopping coupons program was anticipated. It is difficult to apply the methodology adopted in these papers to the
1994 tax cut because the amount of tax cut in 1994 depended on actual tax payment and it is difficult to estimate eligible
amount for individual households when it was anticipated in February 1994. In the 1998 tax cut or 1999 shopping coupons
program, the eligible amount was determined by demographic factors such as number of children under 15 (1999 coupon
program) or family size (1998 tax cut).

We aso estimate specification (1) and (2) by normalizing average consumption between the first month of each panel
and May, instead of monthly income in the previous year. See Appendix 1 and 2-1 and 2-2.
1 In order to examine the impact of liquidity constraints, we examine the impact of the 1994 tax cut by income levels. We
use the panel from April to September to cover the period after the implementation as long as possible. We divide the sample
by the average of annual pre-tax income in the previous year. The results shown in Appendix 3-1 and 3-2 indicate that there
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6. Conclusion

This paper explores the reaction of Japanese consumers to the 1994 tax cut, which was the
first tax cut administered by the Japanese government in the 1990s. Micro-level data from the Family
Income and Expenditure Survey (FIES) is used to evauate the effect of the 1994 tax cut on
consumption. The estimates weakly suggest that tax cuts undertaken to stimulate the weak economy
in 1994 had some effect on consumption of services or semi-durables. An MPC of 0.1-0.2 is
estimated right after implementation, but the postive effect was substituted immediately in
subsequent months. In other words, consumers reacted to the temporary tax cut but the effect was
small and trangitory. These findings are roughly consistent with the effect of the 1998 tax cut and the
1999 shopping coupon program.

An important topic for further research would be to evauate the effect of permanent tax cuts,
which were implemented in 1995 and 1999. Especialy, a comparison with the 1994 and 1995 tax cut
would be interesting because the total tax cut benefits for individua households were smilar but more
than half of the 1995 tax cut was permanent. An empirical investigation on the effect of permanent
tax cuts compared with temporary tax cuts will bring strong implications for both policy-makers and
academic researchers.

is no clear tendency for households with lower income, which are likely to be liquidity constrained, have larger or more
significant coefficients.
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Tablel: Summary Statistics

Mean S.D.

March-August Panel (N=3,090)

Consumption (exc. Transfer or gift) 278,753 208,074
Durables 19,498 110,637
Semi-durables 36,370 49,676
Non-durables 113,648 42,859
Services 109,237 131,330

National Income Tax Cut Benefit* 30432 37,933

Local Inhabitant Tax Cut Benefit* 22,756 76,974

Bonus 95,860 294,656

Bonus (June) 290,153 494,867

Monthly incomée® 587,439 263,310

Age (household head) 443 10.1

Number of family members 37 12

April-September Pandl (N=2,908)

Consumption (exc. Transfer or gift) 273,167 230,544
Durables 18,924 130,304
Semi-durables 34,456 63,100
Nondurables 111,418 41,980
Services 108,369 134,827

National Income Tax Cut Benefit* 31,950 41,572

Local Inhabitant Tax Cut Benefit® 23,651 66,526

Bonus 92,007 293,118

Bonus (June) 322,036 500,252

Monthly incomée® 584,132 259,281

Age (household head) 44.6 10.3

Number of family members 36 12

! Thenumber is June for the national tax cut and June or July for the local inhabitant tax cut.

2 Pretax annual income/12.

Note: Unit of observation is a household. Consumption refers to average monthly consumption
in current yen.
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Table 2: Impact of the 1994 Tax Cuts on Total Consumption

Column (1) 2 3) (4)
Panel Mar.-Aug Mar.-Aug. Apr.-Sep. Apr.-Sep.
Specification @) @) (@) @)
0.10 -0.09 0.11 -0.01
Taxcut;, ., 0.17) (0.17) (0.19) (0.19)
Monthly Income,
-0.09 0.07 037* 043 **
Taxeut,,, (0.20) (0.20) (0.21) 0.22)
Monthly Income,
-0.38* -0.29 -0.74%* 0.77%*
Taxcut, , (0.22) (0.22) (0.23) (0.23)
Monthly Income,
0.01 -0.07
Taxcut, , , (0.25) (0.25)
Monthly Income,
Sum of the Coefficients on tax | -0.37 -0.30 -0.26 -041
cut (0.24) (0.24) (0.28) (0.29)
Bonus (current, lagged) No Yes No Yes
Lags of Current Income No Yes No Yes
F test 2.01 0.66 4.60 491
(Prob.>F) (0.11) (0.57) (0.00) (0.00)
R squared (adjusted) 0.03 0.02 0.03 0.05
see. 0.35 0.35 0.35 0.35
Number of Observation 15133 15,133 14,238 14,238

Notes: Sandard errorsin parenthesis. The dependent variable is change in the log of monthly total consumption except durables. The
estimated elasticity to thetax cutsisthe coefficient ontax cuts relative to monthly pre-tax incomein the previousyear. All regressionsaso
include aquadratic in the age of the household head, number of family members, change in number of family members and month dummies.
The sampleis 1990-1994. The null hypothesisfor F test isall coefficients on tax cut relative to monthly income are zero.
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Table3-1: Impact of the 1994 Tax Cuts on Consumption by Type of Goods

(Specification (1): Euler Equation)

Column [€)) @) [€) €] ) (6)
Panel Mar.-Aug Mar.-Aug Mar.-Aug Apr.-Sep Apr.-Sep Apr.-Sep
Dependent var. Semi-durables Non-durables | Services Semi-durables Non-durables Services
0.20 -0.09 0.14 0.22 -0.05 0.54
Taxcut,, .., (0.58) (0.12) (0.33) (0.62) (0.13) (0.35)
Monthly Income,
-045 0.00 0.00 0.90 0.29 ** -0.23
Taxeut,,, (0.68) (0.14) (0.39) 0.72) (0.15) (0.40)
Monthly Income,
-0.60 011 -050 -1.65** -0.33%* -0.09
Taxcut,, , (0.75) (0.15) (0.43) (0.76) (0.16) (0.43)
Monthly Income,
051 -002 -052
Taxeut, -2 (0.84) 0.17) (0.47)
Monthly Income,
Sum of the coefficients on | -0.86 -0.19 -0.36 -0.03 -0.11 -0.32
tax cut (0.80) (0.16) (0.46) (0.94) (0.20) (0.53)
Ftest 0.83 0.48 0.74 167 217 1.28
(Prob.>F) (0.48) (0.69) (0.53) (0.15) (0.07) (0.28)
R squared (adjusted) 0.02 0.02 0.01 0.02 0.03 0.01
see. 1.18 0.24 0.68 1.17 0.24 0.66
Number of Observation 14,574 15,216 15,089 13,770 14,324 14,203

Notes: Standard errors in parenthesis. The dependent variable is change in the log of monthly consumption by type of goods. The
estimated elasticity to thetax cutsisthe coefficient ontax cuts relative to monthly pre-tax incomein the previousyear. All regressions aso
include a quadratic in the age of the household head, number of family members, change in number of family members and month dummies
as well as bonus and lagged current income relative to monthly income in the previous year. All regressions include control years. The
sample is 1990-1994. ** indicates 5% level significance and * does 10% level. The null hypothesis for F test is al coefficients on tax cut

relative to monthly income are zero.
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Table 3-2: Impact of the 1994 Tax Cuts on Consumption by Type of Goods
(Specification (2))
Column (@) 2 €] @ 6] (6)
Panel Mar.-Aug Mar.-Aug Mar.-Aug Apr.-Sep Apr.-Sep Apr.-Sep
Dependent var. Semi-durables Non-durables | Services Semi-durables Non-durables Services
Taxcut -0.10 -0.14 -0.09 -0.10 -0.07 0.34
h,t+1 (0.59) (0.12) (0.33) (0.63) (0.13) (0.35)
Monthly Income,
-0.09 0.03 0.20 121* 032 004
Taxeuty,, (0.68) (0.14) (0.39) 0.72) (0.15) (0.41)
Monthly Income,
-037 -0.03 -041 S171%* -0.35%* 024
Taxcut,, . (0.76) (0.15) (0.43) (0.77) (0.16) (0.43)
Monthly Income,
0.44 004 049
Taxeut,, (0.86) (0.18) (0.48)
Monthly Income,
Sum of the coefficients on | -0.56 -0.14 -0.30 -0.16 -0.13 -0.43
tax cut (0.81) (0.16) (0.46) (0.96) (0.20) (0.54)
Fted 0.19 0.52 0.30 1.70 2.45 1.10
(Prob.>F) (0.92) (0.67) (0.82) (0.15) (0.04) (0.36)
R squared (adjusted) 0.03 0.03 0.03 0.02 0.03 0.03
s.ee. 1.17 0.24 0.68 1.17 0.24 0.65
Number of Observation 14574 15,216 15,089 13,770 14,324 14,203

Notes: Standard errors in parenthesis. The dependent variable is change in the log of monthly consumption by type of goods. The
estimated elasticity to thetax cutsisthe coefficient ontax cuts relative to monthly pre-tax incomein the previousyear. All regressionsdso
include a quadratic in the age of the household head, number of family members, change in number of family members and month dummies
as well as bonus and lagged current income relative to monthly income in the previous year. All regressions include control years. The
sample is 1990-1994. ** indicates 5% level significance and * does 10% level. The null hypothesis for F test is al coefficients on tax cut

relative to monthly income are zero.
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Appendix 1. Impact of the 1994 Tax Cutson Total Consumption

(Normalization: Average Consumption before June)

Column (1) 2 3) (4)
Panel Mar.-Aug Mar.-Aug. Apr.-Sep. Apr.-Sep.
Specification @) @) @) @)
0.05 -0.00 0.01 -0.02
Taxeut,, (0.06) (0.06) (0.05) (0.05)
Monthly Income,
004 0.04 0.12** 0.12**
Taxeut,,, (0.07) (0.07) (0.06) (0.06)
Monthly Income,
011 -0.14* -0.12*%* -0.11*
Taxcut;, (0.07) (0.08) (0.06) (0.06)
Monthly Income,
025 -0.45*
Taxcut,, . (0.23) (0.23)
Monthly Income,
Sum of the Coefficients on tax | -0.09 -0.09 -0.24 -0.45**
cut (0.08) (0.08) (0.22) (0.23)
Bonus (current, lagged) No Yes No Yes
Lags of Current Income No Yes No Yes
F test 1.84 1.16 3.06 359
(Prob.>F) (0.14) (0.32) (0.02) (0.01)
R squared (adjusted) 0.03 0.04 0.03 0.04
see. 0.35 0.35 0.35 0.35
Number of Observation 15133 15,133 14,328 14,238

Notes: Standard errors in parenthesis. The dependent variable is change in the log of monthly total consumption except durables. The
estimated elasticity to the tax cuts isthe coefficient on tax cuts relativeto average consumption between the first month of each panel and
May. All regressions also include a quadratic in the age of the household head, number of family members, change in number of family
members and month dummies. The sample is 1990-1994. The null hypothesis for F test is all coefficients on tax cut relative to monthly
income are zero.



Appendix 2-1: Impact of the 1994 Tax Cuts on Consumption by Type of Goods

(Normalization: Average Consumption before June, Specification(1))

Column (@] @) €] @ 6] (6)
Panel Mar.-Aug Mar.-Aug Mar.-Aug Apr.-Sep Apr.-Sep Apr.-Sep
Dependent var. Semi-durables Non-durables | Services Semi-durables Non-durables Services
0.07 0.01 0.02 0.20 0.02 0.07
Taxcut,, .., (0.19) (0.04) (0.12) (0.18) (0.04) (0.10)
Monthly Income,
-0.10 -0.05 0.06 0.08 0.06 0.07
Taxeut,,, (0.23) (0.05) (0.13) (0.20) (0.04) (0.11)
Monthly Income,
-0.26 0.02 -0.19 020 -0.05 -0.06
Taxcut,, , (0.25) (0.05) (0.15) (0.20) (0.04) (0.11)
Monthly Income,
022 -0.15 -048
Taxcut, 0.77) (0.16) (0.43)
Monthly Income,
Sum of the coefficients on | -0.29 -0.02 -011 -0.14 -0.12 -0.39
tax cut (0.27) (0.05) (0.15) (0.74) (0.15) (0.42)
Ftet 0.01 0.46 0.66 0.91 1.62 102
(Prob.>F) (0.44) (0.72) (0.58) (0.46) (0.17) (0.39)
R squared (adjusted) 0.02 0.02 0.01 0.02 0.03 0.01
see. 1.18 0.24 0.68 1.17 0.24 0.66
Number of Observation 14,574 15,216 15,089 13,770 14,324 14,203

Notes: Standard errors in parenthesis. The dependent variable is change in the log of monthly consumption by type of goods. The
estimated elasticity to thetax cutsisthe coefficient ontax cuts relative to monthly pre-tax incomein the previousyear. All regressions also
include a quadratic in the age of the household head, number of family members, change in number of family members and month dummies
as well as bonus and current income relative to the average consumption between the first month of each panel and May. All regressions
include control years. The sampleis1990-1994. ** indicates 5% level significance and * does 10% level. The null hypothesisfor Ftest is

all coefficients on tax cut relative to monthly income are zero.
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Appendix 2-2 : Impact of the 1994 Tax Cuts on Consumption by Type of Goods

(Normalization: Average Consumption before June, Specification(2))

Column [€)) @) [€) €] ) (6)
Panel Mar.-Aug Mar.-Aug Mar.-Aug Apr.-Sep Apr.-Sep Apr.-Sep
Dependent var. Semi-durables Non-durables | Services Semi-durables Non-durables Services
-0.01 -0.01 -0.05 0.14 0.02 0.02
Taxcut,, .., (0.20) (0.04) (0.12) (0.18) (0.04) (0.10)
Monthly Income,
0.03 -0.03 0.17 0.08 0.06 0.12
Taxeut,,, (0.23) (0.05) (0.13) (0.20) (0.04) (0.11)
Monthly Income,
-0.26 0.04 -0.24 02 -0.06 -0.05
Taxcut,, , (0.26) (0.05) (0.15) (0.21) (0.04) (0.12)
Monthly Income,
-047 -0.19 -0.66
Taxeut, -2 (0.78) (0.16) (0.44)
Monthly Income,
Sum of the coefficients on | -0.24 -0.01 -0.12 -047 -0.17 -057
tax cut (0.27) (0.05) (0.15) (0.75) (0.16) (0.42)
Ftest 0.44 0.35 0.99 0.94 2.30 1.37
(Prob.>F) (0.72) (0.79) (0.40) (0.44) (0.06) (0.24)
R squared (adjusted) 0.03 0.03 0.02 0.02 0.03 0.03
see. 1.17 0.24 0.68 1.17 0.24 0.65
Number of Observation 14,574 15,216 15,089 13,770 14,324 14,203

Notes: Standard errors in parenthesis. The dependent variableis changein the log of monthly consumption by type of goods. The
estimated elasticity to thetax cutsisthe coefficient ontax cuts relative to monthly pre-tax incomein the previousyear. All regressions also
include a quadratic in the age of the household head, number of family members, change in number of family members and month dummies
as well as bonus and current income relative to average consumption between the first month of each panel and May. All regressions
include control years. The sampleis1990-1994. ** indicates 5% level significance and * does 10% level. The null hypothesisfor Ftest is
all coefficients on tax cut relative to monthly income are zero.
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Appendix 3-1: Impact of the 1994 Tax Cuts by Income L evels (Specification (1))
Column [€) @) [€) @) €] (6) @) (8
Panel Apr.-Sep Apr.-Sep Apr.-Sep Apr.-Sep Apr.-Sep Apr.-Sep Apr.-Sep Apr.-Sep
INCOME leve Above Below Above Below Above Below Above Below
Dependent var. Total Total Semi- Semi- Non- Non- Services Services
durables durables durables durables
Taxcut -0.00 0.24 007 1.54 0.03 -054* 0.54 0.97
h,t+1 (0.24) (0.40) (0.74) (1.42) (0.15) (0.30) (0.43) (0.76)
Monthly Income,
0.48* 0.41 0.83 0.84 0.33* 0.74** -0.18 075
Taxcut,,, 0.27) (0.45) (0.86) (1.59) (0.18) (0.33) (0.50) (0.86)
Monthly Income,
-0.97%* 042 -158* 297* -0.40%* -0.39 049 117
Taxcuty, ., (0.29) (0.48) (0.92) (1.69) (0.19) (0.35) (0.54) (0.91)
Monthly Income,
0.29 -051 0.86 2.18 004 -0.05 -0.28 -153
Taxcut, ., | (o) (053) (1.03) (1.87) (0.21) (0.39) (0.61) (1.00)
Monthly Income,
Sum of the coefficients | -0.20 -0.29 0.04 1.59 -0.08 -0.23 -041 -0.15
on tax cut (0.36) (0.63) (1.12) (2.20) (0.23) (0.46) (0.66) (1.19)
Flet 353 1.26 0.81 1.38 254 1.62 1.26 0.92
(Prob.>F) (0.01) (0.29) (0.52) (0.24) (0.04) (0.17) (0.28) (0.45)
R squared (adjusted) 0.03 0.03 0.02 0.01 0.02 0.03 0.01 0.02
see. 0.38 0.33 1.18 1.16 0.25 0.24 0.70 0.63
Number of Observation | 5,958 8,280 5,846 7,024 6,022 8,302 5,055 8,248

Notes: Standard errorsin parenthesis. The panel from April to September is used. The dependent variable is change in the log of monthly
consumption by type of goods. The estimated elasticity to thetax cutsisthe coefficient ontax cuts relativeto monthly pretax income inthe
previous year. All regressions also include a quadratic in the age of the household head, number of family members, change in number of
family members and month dummies as well as bonus and lagged current income relative to monthly income in the previous year. All
regressions include control years. The sampleis 1990-1994. ** indicates 5% level significance and * does 10% level. The null hypothesis
for Ftestisall coefficients on tax cut relative to monthly income are zero.
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Appendix 3-2 : Impact of the 1994 Tax Cuts by Income L evels (Specification (2))

Column [€) &) ©) 4 5 (6) (7 (G
Panel Apr.-Sep Apr.-Sep Apr.-Sep Apr.-Sep Apr.-Sep Apr.-Sep Apr.-Sep Apr.-Sep
INCOME Above Below Above Below Above Below Above Below
Dependent var. Total Total Semi- Semi- Non- Non- Services Services
durables durables durables durables
Taxcut -0.06 -0.10 0.11 0.46 0.07 -0.65** 0.29 0.64
h, t+1 (0.24) (0.40) (0.77) (1.41) (0.16) (0.30) (0.45) (0.76)
Monthly Income,
0.56 ** 0.58 0.61 1.74 0.34* 0.82 ** 0.25 -0.75
Taxcut,,, (0.28) (0.45) (0.89) (1.60) (0.18) (0.33) (0.52) (0.86)
Monthly Income,
-1.07** -0.32 -1.69* -2.80* -0.47** -0.34 -0.83 151
Taxeut;, (0.31) (0.48) (0.96) (1.70) (0.20) (0.35) (0.57) (0.90)
Monthly Income,
0.26 -0.56 0.85 171 -0.05 -0.03 -0.15 -141
TaXCUth -2 (0.34) (0.53) (1.06) (1.89) (0.22) (0.39) (0.63) (1.01)
Monthly Income,
Sum of the coefficientson | -0.31 -0.39 -012 112 -011 -0.19 -044 -0.02
tax cut (0.37) (0.63) (1.17) (2.22) (0.24) (0.46) (0.69) (1.19)
Ftest 4.02 1.09 0.90 0.92 3.26 1.99 133 0.86
(Prob.>F) (0.00) (0.36) (0.47) (0.45) (0.01) (0.09) (0.26) (0.49)
R squared (adjusted) 0.04 0.05 0.02 0.02 0.02 0.04 0.03 0.04
s.ee. 0.38 0.33 1.18 1.16 0.25 0.24 0.69 0.62
Number of Observation 5,958 8,280 5,846 7,924 6,022 8,302 5,955 8,248

Notes: Standard errorsin parenthesis. The panel from April to September is used. The dependent variable is change inthe log of monthly
consumption by type of goods. The estimated elasticity to thetax cutsisthecoefficient ontax cuts relativeto monthly pretax income inthe
previous year. All regressions aso include a quadratic in the age of the household head, number of family members, change in number of
family members and month dummies as well as bonus and current income relative to monthly incomein the previousyear. All regressions
include control years. The sampleis1990-1994. ** indicates 5% level significance and * does 10% level. The null hypothesisfor Ftest is
al coefficients on tax cut relative to monthly income are zero.
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Part 111

Consumer Response to the 1995/1996 Tax Cut:
Are Temporary Tax Cuts Effectivein Anticipation of Tax Increase?

Abstract:

This paper tries to evaluate the effects of the 1995/1996 tax cuts administered by the Japanese
government. These tax cuts were implemented exactly in the same manner at different timing.
Especidly, the 1996 tax cut is unique in the timing, i.e. it was implemented only three months before
the consumption tax rate increase from 3% to 5%. We use micro-level data of the Family Income and
Expenditure Survey (FIES) to evauate the effect of the 1995 and 1996 tax cuts implemented in
December in these two years on individual household’s consumption, focusing on the difference
between the two episodes. The estimates indicate that these tax cuts actually stimulated consumption
on impact, though the effect decreased in following months, and also suggest that the effect was
smaller for the 1996 tax cut than the 1995 tax cut. This finding probably suggests that the Ricardian
eguivalence story might hold and individual households do not respond to a tax cut in anticipation of
coming tax increase, when the timing of tax reduction and tax increase is very close
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1. Introduction

The continued stagnation of Japanese economy motivated the government to implement a
series of tax reductions in the mid 1990s in order to stimulate the economy. At the same time, some of
these tax cuts were devised to neutralize the negative impacts of a planned tax increase, that is the
consumption tax rate increase from 3% to 5% in April 1997.*

This paper tries to evauate the effects of two tax reduction policies implemented in 1995 and
1996, shortly before the tax increase in the spring of 1997. The two tax cuts were implemented
exactly in the same manner at different timing. Specifically, the timing of the 1996 tax cut is unique;
it was implemented only three months before the consumption tax rate hike. This feature of these two
tax cuts motivates us to compare them to see how the effect of tax cuts on consumption implemented
in the same way might differ with different intervals to coming tax increase. If consumers anticipate
tax increase in near future, those who behave dynamically might not respond to the tax cut. On the
contrary, if consumers are myopic or constrained by liquidity, they might increase consumption
despite of the anticipated increase in their tax burden. Therefore, how consumers respond to
temporary changes in income depends on expectation as well as economic or fisca conditions. We
use the two tax cut episodes in 1995 and 1996 to empirically evaluate the validity of the Ricardian
equivalence in this paper.

Although there are little earlier studies on the Japanese tax policy in the 1990s, we have
already tackled some of critical issues, ulsing micro-level consumption data. Hori, Hsieh, Murata and
Shimizutani (2002) focuses on the 1999 shopping coupon program and Part | and Part 11 of this
discussion paper examine the 1998 tax cut episode as well as the 1994 tax cut. These works on three
Japanese episodes in the 1990s demonstrate consistent finding that temporary tax cut stimulated
consumption on impact right after it was implemented, with the margina propensity to consume
(MPC) of 0.1 to 0.6, but it declined in subsequent months. This paper (Part I11) aso deds with
temporary tax cuts in Japan, but what is unique about this paper is that it compares the effects of
similar tax cuts at different timing, or at different economic and fiscal conditions. The 1996 episode
was very close to the expected tax increase in near future (the tax cut was implemented after the
announcement of the consumption tax increase), which is not the case for other tax cuts in the 1990s.
This unique feature of the 1996 tax cut offers a nice opportunity to evaluate consumers dynamicaly
optimizing behavior. Like our other three papers, tis research takes advantage of utilizing micro-
level data of consumers available from the Family Income and Expenditure Survey (henceforth, FIES),
monthly consumption data complied by the Japanese government.

This paper is organized as follows. The next section gives a survey of related literature and
then Section 3 abscribes the 1995 and 1996 tax cut policy. Section 4 offers data description and

1 See Ishi (2001) for further discussion.
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calculation of tax reduction. Section 5, the main part of this paper, illustrates the strategy to evaluate
the 1995 and 1996 tax cut effects on consumption. The last section concludes.

2. Literaturesurvey

On tax policies, there are at least two papers that investigate Japanese experiences. Watanabe
et. a. (1999) empirically evaluated the effect of Japanese tax cuts after the mid 1970s. Following the
methodology by Poterba (1988), they find that the impact of temporary tax reductions is significantly
smaller than that of permanent cuts and that 80% of Japanese consumers respond to tax changes at
their implementation, not at their announcement. The other quantitative work on Japanese tax cut is
Carroll (1999). He uses a simulation based on the habit formation hypothesis. He argues that habits
imply an immediate MPC out of permanent shocks of much less one and that “the immediate MPC
out of permanent tax cuts may be as low as 30%, suggesting that calls for permanent income tax cut
as aquick means of stimulating aggregate demand in Japan may be misguided” .

However, these findings are not fully convincing since they are not based on micro
observations. The impact of tax reductions on consumption is likely to be different across households
with different characteristics, and it is criticaly important to take account of heterogeneity of
consumers when evauating the effect of tax policies. As for the U.S., Shapiro and Slemrod (1995)
utilize the questionnaire survey to evaluate the effect of the reduction in standard rates of tax
withholding on consumption in 1992. They concludes 43% of the sample responded to spend most of
the extra take-home pay. However, they perform a similar survey in 2001 and conclude that only 22%
of households spent the tax rebates administrated in mid 2001.

Turning to Japan, despite the urgent need for stimulative policies, there are few studies on the
Japanese tax cut using micro-level consumption. Hori, Hsieh, Murata and Shimizutani (2002) uses
micro data from the FIES to analyzes the effect of the Japanese shopping coupon program in 1999 on
consumption and concludes that the MPC out of the coupons was 0.3-0.4 in the month when the
coupons were distributed, but the MPC falls to 0.1 when the change in consumption is measured over
the next 3 or 4 months. Part | and |1 of this discussion paper aso use the same micro data to evauate
the impacts of tax cuts in 1994 and 1998. All of these studies all demonstrates that the effect of tax
cuts on consumption are roughly comparable to that of the coupon program, and it declines over
following months.

3. The 1995/1996 tax cut

The 1995/1996 tax cuts occupy the last part of the serial tax cut packages implemented in the
middle of 1990s. A brief description of the tax cuts in these period would be useful to understand the
position of the 1995/1996 tax cut. As detailed below, this paper focuses on the response of worker’s
households whose tax payment is withheld at source. In Japan, monthly national tax payment from
saary is determined through the “withholding table” that bases on the number of dependants and
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taxable income of a household. The loca inhabitant’s tax is a fixed amount per month between June
(of year t) and May (of year t+1), and the amount is determined by the previous year's, i.e. year t-1's,
annua income. Both tax payments are withheld by sdlary payers and thus the amounts are
exogenoudy determined.

The 1994 tax reduction was the firgt tax cut in the 1990s to stimulate the weak economy
after the collapse of the “Bubble economy”. It was also atax cut in anticipation of a consumption tax
rate hike planned in 1997. This tax reduction was thought to be temporary and to end in the following
year. The total amount was 5,500 billion yen. Under this tax reduction program, in principle, 20% of
total income tax payment between January and June was refunded in June (the upper limit was one
million yen) and 20% of income tax amount paid between July and December was refunded in
December 1994°. The limit of the tax refunds was two million yen as awhole. At the same time, a tax
reduction in theloca inhabitants' tax was aso enforced. The inhabitants tax payment was exempted
in June and July and the due amount after 20% reduction up to the upper limit of 200,000 yen was
collected between August 1994 and May 1995.

Although the 1994 tax reduction was planned to be one shot, no sign of economic recovery
made the Japanese government continue the tax reduction policy. The 1995 tax reform package was
of the same amount (5,500 hillion yen) as that of 1994 tax cut, and contained both institutional
(permanent) tax cut (3,500 billion yen) and temporary tax cut (2,000 billion yen)®. The 1996 tax
reduction was implemented exactly in the same manner as that of the 1995 tax reduction. The
permanent part of 1995 tax cut was retained even after 1996 and the temporary tax cut was
implemented in the same manner in 1996.

Under these reduction programs, the temporary tax cut was implemented in the following
way: 15 % of total income tax payment between January and June was refunded in June (the upper
limit was 25,000 yen) and 15% of income tax amount paid between July and December was refunded
in December. Note that the limitation to be refunded was 50,000 yen as a whole, which was
significantly lower than that in 1994 because the part of the temporary tax cuts in 1995 and 1996
occupied 2,000 billion yen while 5,500 hillion yen in the 1994 tax cut. In addition, tax reduction in
inhabitants tax (local tax) was aso enforced as in 1994. The inhabitants tax payment was exempted
in June only and the due amount after 15% reduction was collected between July and May in the next
year. Thelimit to be refunded was also significantly lowered up to 20,000 yen®.

2 See Shimizutani (2002) for further discussion. The “tax refund” is to subtract income tax payment worth to the tax
reduction from due amount withheld, with upper limit of tax paymentsin June or December.

As in the 1994 tax cut, the 1995 tax cut was accompanied with an increase in the consumption tax rate from 3% to 5%,
which was to beimplemented in April 1997.

On the other hand, the institutional tax cut, effective from January 1995, focuses on abbreviating tax burden for middle
class. Under the five income brackets as before 1995, the corresponding income classes for each tax rate were raised; the
tax rate of 10% was applicableif taxable income classis equal or less than 3.3 million yen (3.0 million before 1995), 20%
between 3.3 and 9.0 million yen (between 3.0 and 6.0 million yen), 30% between 9.0 and 18.0 million yen (between 6.0

3

4
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4. Data Descriptionand Tax Cut Calculation

The data used in this study is the micro-level data from the Family Income and Expenditure
Survey (FIES), conducted by the Ministry of Public Management, Home Affairs, Posts and
Telecommunications.” The survey covers approximately 8,000 households, which are representative
a the nationd level. Approximately, 1,300-1,400 households enter the sample and the comparable
size of households gets out of the sample. This study uses only worker’s household information,
which occupies more than hdf of the sample, because monthly information on receipts is only
available for worker’s households and the monthly pattern of income for worker’ s households is very
different than that of other households due to the bonus system.

Each household is surveyed for six months and one—sixth of the households are replaced by
new households every month, making it possible to construct six-month panels. In order to improve
the reliability of our estimates, a household is excluded if (1) the reported age of the household head
decreases or increases by more than one year during 6 months or; (2) the household's tenancy status
changes from owner to renter or the reverse, because these changes are likely to be due to large
shocks that may aso have large effects on the household's consumption.®  Moreover, a household is
excluded if the number of family members is greater than 10 because consumption of such large
households is different from that of smaller households’.

The national income tax cut amounts for individual households in the case of the 1995 and
1996 tax cut implemented in December are calculated as follows.

(A1) Tax cut amount= Tax12*-Tax12=0.15* (Tax7+Tax8+Tax9+Tax10+Tax11l+Tax12*)

where Tax7-Tax12 are tax payment in each month between July and December and Tax12* is tax

payment in December without tax reduction, which is not available in the FIES. Rearranging (A1), the
following relation is obtained.

(A2) Tax cut amount =(0.15* (Tax7+Tax8+Tax9+Tax10+Tax11)+Tax12)/0.85-Tax12

where all variables in the right hand side are available. If the calculated tax cut amount is greater than

25,000 yen, it sets to be 25,000 yen. Since the amount of the inhabitant tax cut in each month is same
and small between July and May in the next year, this paper ignores the effect of the inhabitant tax cut.

In what follows, we will use the panels of August to January and September to February to
evaluate the effect of the 1995/1996 tax cut. These panels are necessary to evaluate the effect totally
because previous studies demonstrate that the effect of tax cut on consumption on impact was
substituted in later months. The panels beginning after October are not used in this paper because
consumption increased substantidly in March 1997, just before the implementation of the

and 10.0 million yen), 40% between 18.0 and 30.0 million yen (between 10.0 and 20.0 million yen) and 50% above 30.0
million (above 20.0 million). There are other changesin the 1995 tax cut such as amounts of exemptions and deduction.

5 See section 3 of Part | of this discussion paper for detail description of the FIES.

6 Hayashi (1986, 1997) also excludes a household if (3) total expenditure or disposable income increases or decreases by
ten-folds or (4) for each of the four expenditure groups excluding durables, the amount exceeds one million yen. Hayashi
reports that there was no observation meeting these criterionsin his FY 1981 dataset.

" The number of household by this criterion is very small.
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consumption tax increase. Since national tax cut amounts are based on the total tax payment between
Juy and December, the panels beginning in August or September lacks data on tax payment in July
and/or August. We calculated tax payments in these months as the average of tax payment in months
without bonus payment.

Moreover, we disaggregate the different items into four consumption categories: durables,
semi-durables, nontdurables, and services. The summary statistics of the panels used in this paper can
be seenin Table 1.

5. Impact of the 1995/1996 Tax Cut on Consumption

We begin with using the six-month panels from the FIES to estimate whether consumption
changes when consumer receives tax cut benefit. We will compare households to see whether
families with a larger tax cut amount increases their consumption by more than families with a
smaller tax cut amount, controlling for the cross-sectiond differences between similar families in
other years.

The basic empirical specification employed is the following linear Euler equation:

o o} 2 -2} Taxcu O 2 e Taxcu O
i § o B To0han 04 B Tomhue gy
() &Cni 5 o  &Monthlylncome, ;5 = gMonthlylncome,; ; 7

+ Zh,t/ xag +Month g +ey.y

where h indexes households and t refers to the month. The dependent variable is the log of the ratio
of monthly consumption in household h in month t. The man independent variables are

TaxcutN, ., ,

, which is the value of national income tax cuts in December received by a
Monthly Income,

household relative to the household’s monthly income®. Moreover, the specification includes the
interaction term between the main independent variable and a dummy variable for 1996 to address the
possibility that the impacts on consumption might be different between 1995 and 1996. We alow lags
of both main independent variables to address the possibility that a household does not spend the tax
cut immediately. The monthly value of tax cut is exogenoudy determined as documented in the
previous section. The main independent variables are of course set to zero for other control years. Zy,;
is a vector of household characteristics (a quadratic in the age of the household head, the number of
family members and changein the number d family members) . Month , is a vector of dummy
variables for each month in each year. The coefficients of our interests are ay - a2 and ax - &2, which
measure the elasticity of consumption to income variation due to the tax cuts. We excluded
observations if the absolute change in monthly consumption exceeds the mean by more than three
standard deviations.

As long as the main independent variables are orthogona to other income shocks, the

8 Monthly income s cal culated as the previous year’ s pretax income divided by 12.
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estimated a;0 - a5, and ay - &, are not affected. In order to detect whether omission of other income
shocks as independent variables affects the coefficient estimates, we aso tried the following

specification.
& 1419 8 2@  TaxCut t+1n 9 g 2@  TaxcUt+-n
Ing C..: A an Monthlylncol ~fa e )gMontthnco ‘*1996DUM
) & Cht 7 n=0 & mentlfa n=0 & Mt -1
. 3 & Bonugy 9 5 _ge OtherIncong, 1, 0 s 20, ! o+ Montly xag +6,
a %n &Monthlyincome, ;.1 9 gMontthncomem 15 "
Bonus, .,

is the value of bonus received by a household relative to the household's
Monthly Income,

monthly income. A household typically receives bonus in December in Japan. Moreover,

Otherlncome,, .., o _ _
— , which is total monthly receipt except tax cut and bonus relative to monthly

Monthly Income,

income and its lags in order to control for delayed responses’

We use specification (1) and (2) to evaluate the 1995/1996 tax cut as discussed above. We use
the sample between 1990 and 1993 as the control years to confirm whether some specific shocks in
1995 or 1996 are driving the results™®.

Table 2 demonstrates the results on total consumption based on the specification (1) and (2).
Except Column (2), the coefficients on the contemporaneous tax cut are positive and significant,
followed by negative coefficients on one-month lag terms. To take an example of the results of
Column (1), the MPC on impact is estimated to be 0.7-0.8 but it declines over months. Note that the
interaction term between the current tax cut and dummy variable for the 1996 sample are large and
negetive, though they are not statistically significant, which implies that the effect of tax cut was
smdler in 1996 than in 1995, despite the fact that the tax reduction was implemented in the same
manner. This suggests the possibility that consumers are less excessively sendtive to change in
income at the timing close to future tax increase.

A closer examination of more disaggregated type of consumption shows the same pattern.
The results reported in Table 31 and 3-2 suggest that the 1995/1996 tax cut stimulated consumption
on impact but it was followed by a negative coefficient on one month lag, and most of the interaction
terms between the current tax cut and dummy variable for the 1996 sample are large and negative.
Some coefficients on the interaction terms between one month lagged tax cut term and the 1996
dummy are positive but the sum of these coefficients is zero or negative®”.

® To avoid simultaneity bias, we used one-month lagged OtherIncomey,,. as instrument variable. Since the value of bonusis
in general considered to reflect on past business condition of firms, bonusy,.; is not instrumented.

10 We did not use the 1994 sample because the seasonal pattern in 1994 might have been affected by temporary tax cuts
administrated in that year.

11 3o far, we have analyzed the effect of the tax cut at implementation, not at anticipation. The tax cut was publicized in
advance for al cases and a forward-looking household may have aready adjusted its consumption in February as
stipulated by the canonical model of consumption to imply consumption should only change upon news of unexpected
income changes and should not react to anticipated income changes. Hori, Hsieh, Murata and Shimizutani (2002) and

65



In order to examine the impact of liquidity constraints, we examine the effect of the
1995/1996 tax cut by income levels. We use the panel from September to February to cover the period
after the implementation as long as possible. We divide the sample by the average of annual pre-tax
income in the previous year. The results reported in Table 41 and 42 indicate that the coefficients
are larger for households with lower income, which are likely to be liquidity constraint. At the same
time, these households have large and negative coefficients for the interaction term between the
current tax cut and the 1996 dummy. This means that households under liquidity constraint were less
sengitive to temporary change in income in anticipation of tax increase in near future.

These findings are consistent with past research on Japanese tax cuts in the 1990s. Hori,
Hsieh, Murata and Shimizutani (2002) demonstrate that the 1999 shopping coupon program
stimulated consumption of semi-durables with the MPC of 0.3-0.4 in the first month but the MPC
fals to 0.1 over the next 3 or 4 months. Shimizutani (2002) evaluates the 1998 tax cut stimulated
consumption of services with the comparable MPC and it was substituted in the subsequent months
and it is aso true for the 1994 tax cut though the estimated MPC is smaller to be 0.1-0.2.

6. Conclusion
This paper explores the consumer reaction to the 1995/1996 tax cuts. These tax cuts were
implemented in the same way but at different timing, and thus this study emphasizes the difference of
these tax cuts on consumption. Especidly, the 1996 tax cut is unique in the timing; only three months
before the increase in consumption tax rate from 3% to 5%. Using micro-level data of the Family
Income and Expenditure Survey (FIES) , the estimates demonstrates that these tax cuts actually
stimulated consumption on impact, though the effect decreased in following months, and also suggest
that the effect was smaller for the 1996 tax cut than the 1995 tax cut. This finding weakly suggests the
possibility that the Ricardian equivalence story might hold when the timing of tax cut and tax increase
is very close and individual households did not respond to a temporary tax cut in anticipation of tax
increase undertaken shortly after.
There are two directions for fruitful further research. One is to evaluate the effect of
permanent tax cut on consumption, which was implemented in 1995 and 1999. Especidly, a
comparison of consumption effect between the inditutional tax cuts and temporary tax cuts
implemented in 1995 would be interesting. An empirical investigation on the effect of permanent tax
cut compared with temporary tax cut will bring substantial implication for both policy-makers and
academic researchers. The other is to explore the “non-Keynesian effect’” using micro-level data.
There have been severa studies on the non-Keynesian effect using international cross-sectional data
and some of them did find the effect in Denmark or Sweden. However, to our best knowledge, there is
not research to tackle the topic the using household-level data. The finding in this paper implies that

Shimizutani (2002) demonstrate that consumers did not respond when the 1998 tax cut or the 1999 shopping coupons
program was anticipated.
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Ricardian equivaence story might have held shortly before tax increase and dynamic behavior of
consumers should be investigated more deeply to bring severa important policy implications for
macro policy makers.
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Tablel: Summary Statistics

Mean S.D

March-August Panel (N=4,372)

Consumption (exc. Transfer or gift) 281,463 236,501
Durables 20,627 136,394
Semi-durables 36,663 55,035
Non-durables 116,657 47,410
Services 107,518 139,502

National Income Tax Cut Benefit (95 Dec.) 12,682 9,641

National Income Tax Cut Benefit (96 Dec.) 13,910 9,825

Bonus 103,591 326,233

Bonus (95 Dec.) 556,223 546,620

Bonus (96 Dec.) 620,553 585,809

Monthly incomet 596,864 263,417

Age (household head) 45.8 10.9

Number of family members 3.6 12

April-September Panel (N=4,413)

Consumption (exc. Transfer or gift) 278,946 232,058
Durables 19,639 126,146
Semi-durables 36,575 64,216
Non-durables 115,063 47,572
Services 107,668 142,584

National Income Tax Cut Benefit (95 Dec.) 13,500 9,581

National Income Tax Cut Benefit (96 Dec.) 13,362 9,721

Bonus 103,364 326,203

Bonus (95 Dec.) 614,609 588,439

Bonus (96 Dec.) 589,250 582,338

Monthly income? 598,829 257,828

Age (household head) 46.0 11.0

Number of family members 3.6 12

1 Pretax annua income/12.

Note: Unit of observation isahousehold. Consumption refers to average monthly consumption
in current yen.
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Table 2: Impact of the 1995/1996 Tax Cutson Total Consumption

Column (1) @) €) (4)
Panel Aug-Jan Aug.-Jan. Sep.-Feb. Sep.-Feb.
Specification @) @) @) @)
Taxcut, ., 1.70* 1.02 3.06 ** 2.81**
: (0.99) (1.00) (0.96) (0.97)
Monthly Income,
Taxcut -1.09 -054 -151 -0.81
ht (0.98) (0.99) (0.95) (0.97)
Monthly Income,
ht-1 (0.96) (0.97)
Monthly Income,
121 -1.23 -1.91 -1.94
Taxcuty, ., * 96DUM (1.41) (1.40) (1.41) (1.40)
Monthly Income,
0.13 0.20 137 1.11
Taxcut,,, * 96DUM (1.41) (1.40) (1.41) (1.40)
Monthly Income,
ht-1 * 96DUM (1.42) (1.42)
Monthly Income,
Sum of the Coefficients on tax cut 0.61 0.48 1.43 2.49
(exc. interaction term) (1.40) (1.42) (1.67) (1.69)
Sum of the Coefficients on tax cut -0.47 -0.56 0.58 1.15
@l (1.43) (1.44) (1.82) (1.82)
Bonus (current, lagged) No Yes No Yes
Lags of Current Income No Yes No Yes
F test (exc. Interaction term) 211 0.67 4.22 311
(Prob.>F) (0.12) (0.51) (0.01) (0.03)
R squared (adjusted) 0.21 0.22 0.20 0.21
see 0.40 0.40 0.40 0.40
Number of Observation 21,418 21,418 21,669 21,669

Notes: Sandard errors in parenthesis. The dependent variable is change in the log of monthly total consumption except
durables. The estimated elasticity to the tax cuts is the coefficient on tax cuts relative to monthly pre-tax incomein the
previous year. All regressions also include a quadratic in the age of the household head, number of family members, change
in number of family members and month dummies. The sample is 1990-1996 except 1994. The null hypothesisfor F testis
all coefficients on tax cut relative to monthly income are zero.
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Table3-1: Impact of the 1995/1996 Tax Cuts on Consumption by Type of Goods

(Specification (1):Euler Equation)

Column 1) 2 ©) 4 ©) (6)
Panel Aug.-Jan. Aug-Jan | Aug-Jan Sep.-Feb Sep.-Feb Sep.-Feb
Dependent var. Semi- Non- Services Semi- Non- Services
durables durables durables durables
Taxcut 3.86 0.25 2.60 3.79 1.63** 2.92*
ht+1 (3.09) (0.65) (1.65) (3.00) (0.62) (1.59)
Monthly Income,
Taxcut -6.67 ** -0.37 -0.54 -4.59 -0.23 -1.87
hit (3.10) (0.66) (1.66) (3.01) (0.62) (1.60)
Monthly Income,
Taxcut 1.93 -0.72 2.05
ht-1 (3.06) (0.62) (1.60)
Monthly Income,
-4.20 0.25 -0.91 -0.25 -2.66 ** -2.65
Taxcuty, ., * 96DUM (4.45) (0.93) (2.37) (4.41) (0.92) (2.35)
Monthly Income,
6.70 -0.59 -113 1.62 0.50 1.19
Taxeut,,, * 96DUM (4.47) (0.94) (2.37) (4.45) (0.92) (2.39)
Monthly Income,
-2.02 0.13 -0.89
Taxcuty,., * 96DUM (4.52) (0.91) (2.36)
Monthly Income,
Sum of the coefficients on tax cut (exc. -2.81 -0.11 2.06 112 0.68 3.10
Interaction term) (4.39) (0.93) (2.34) (5.25) (1.08) (2.77)
Sum of the coefficients on tax cut (all) -0.31 -0.45 0.02 0.47 -1.35 0.74
(4.55) (0.95) (2.41) (5.71) (1.18) (3.05)
F test (exc. Interaction term) 3.10 0.23 1.29 1.45 2.79 213
(Prob.>F) (0.05) (0.79) (0.28) (0.23) (0.04) (0.09)
R squared (adjusted) 0.08 0.39 0.02 0.09 0.41 0.02
see. 1.22 0.27 0.67 1.23 0.26 0.67
Number of Observation 20,731 21,605 21,352 20,962 21,786 21,548

Notes: Standard errors in parenthesis. The dependent variable is change in the log of monthly consumption by type of
goods. The estimated elasticity to the tax cuts is the coefficient on tax cuts relative to monthly pre-tax income in the
previous year. All regressions also include a quadratic in the age of the household head, number of family members, change
in number of family members and month dummies. All regressions include control years. The sample is 1990-1996 except
1994. ** indicates 5% level significance and * does 10% level. The null hypothesis for F test is all coefficients on tax cut
relative to monthly income are zero.
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Table 3-2: Impact of the 1995/1996 Tax Cuts on Consumption by Type of Goods

(Specification (2))

Column @) @) ©) (4 ©) (6)
Panel Aug-Jan. Aug-Jan | Aug-Jan | Sep.-Feb Sep.-Feb | Sep.-Feb
Dependent var. Semi- Non- Services Semi- Non- Services
durables durables durables durables
2.16 0.39 151 1.20 171 ** 2.09
Taxcuty, .y (3.14) (0.66) (1.67) (3.06) (0.64) (1.62)
Monthly Income,
-5.23* -0.45 0.16 -3.28 -0.22 -1.09
TaXCUth't (3.14) (0.67) (1.67) (3.07) (0.64) (1.63)
Monthly Income,
3.00 -0.22 2.39
Taxcut,, ., (3.12) (0.63) (1.62)
Monthly Income,
-4.29 0.30 -1.02 0.21 -2.71%* -2.59
Taxcut,, .., * 96DUM (4.45) (0.93) (2.36) (4.40) (0.92) (2.34)
Monthly Income,
6.82 -0.61 -1.03 115 0.45 0.80
Taxeut,, 96DUM (4.46) (0.94) (2.36) (4.44) (0.92) (2.38)
Monthly Income,
-1.91 0.02 -1.06
Monthly Income,
Sum of the coefficients on tax cut (exc. -3.07 -0.06 1.67 0.92 1.27 3.39
Interaction term) (4.44) (0.94) (2.37) (5.36) (2.12) (2.82)
Sum of the coefficients on tax cut (all) -0.54 -0.36 -0.37 0.38 -0.97 0.55
(4.63) (0.97) (2.44) (5.78) (1.19) (3.07)
F test (exc. Interaction term) 1.63 0.41 0.41 0.74 247 1.43
(Prob.>F) (0.20) (0.67) (0.66) (0.53) (0.06) (0.23)
R squared (adjusted) 0.08 0.39 0.03 0.09 0.41 0.03
s.ee. 122 0.27 0.67 123 0.26 0.66
Number of Observation 20,731 21,605 21,352 20,962 21,786 21,548

Notes. Standard errors in parenthesis. The dependent variable is change in the log of monthly consumption by type of
goods. The estimated elasticity to the tax cuts is the coefficient on tax cuts relative to monthly pretax income in the
previous year. All regressions also include a quadratic in the age of the household head, number of family members, change
in number of family members and month dummies as well as bonus and lagged current income relative to monthly income in
the previous year. All regressions include control years. The sample is 1990-1996 except 1994. ** indicates 5% level

significance and * does 10% level. The null hypothesis for F test is all coefficients on tax cut relative to monthly income are
zero.
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Table4-1: Impact of the 1995/1996 Tax Cuts by | ncome L evels (Specification (1))

Column (1) (2 (3 (4) ©) (6) (7 (8
Panel Sep.- | Sep- Sep - Sep - Sep - Sep - Sep - Sep.-
Feb Feb Feb Feb Feb Feb Feb Feb
INCOME level Above | Below | Above Below Above Below Above Below
Dependent var. Total Total Semi- Semi- Non- Non- Services | Services
durables | durables | durables | durables
Taxcuth, " 2.43** | 507** 2.90 5.13 1.53** 1.63 1.29 7.75%*

(104) | (216) | (346) | (620) | (072 | (1290 | (1L.73) | (357)
Monthly Income,

132 | -197 | 383 | -767 | 016 | 009 | 013 | -878~
Taxcuty, (104) | (215) | (345) | (628) | (071) | (130) | (175 | (354)

Monthly Income,

Taxcut -0.12 0.33 0.75 6.00 -0.70 -0.89 233 1.80
ht-1 (1.04) | (215 (3.48) (6.61) (0.71) (1.28) 1.75) (3.53)

Monthly Income,

Taxcut -056 | -6.38* | 356 | -865 | -165 | -6.08"* | -051 | -9.87
hit  x9gDUM | (1.56) | (3.06) | (5.17) | (876) | (1.08) | (1.81) | (263) | (5.02)

Monthly Income,
Taxcut, 199* | 074 | 086 502 | -035 | 372 | 002 631

*96DUM | (156) | (304) | (5.25) | (874) | (108) | (182 | (269) | (5.01)

Monthly Income,

Taxcut 024 | 243 | 330 | -1519* | 079 | -206 | -100 | -133
htl  xg9gDUM | (159 | (301) | (531) | (9.06) | (L08) | (181) | (266) | (4.94)

Monthly Income,

Sum of the coefficients on tax cut (exc. | 0.99 343 -0.19 347 0.68 0.65 3.75 0.77

Interaction term) (1.80) | (375) | (6.01) | (11.09) | (1.24) (2.25) (3.03) (6.18)
Sum of the coefficientsontax cut (all) | 2.67 | -4.58 753 -1535 | -053 | -3.77* 2.25 -4.13

(2.05) | (3.75) | (6.86) (10.78) (1.42) (2.23) (3.50) (6.14)
F test (exc. Interaction term) (Prob.>F) 2.37 213 0.66 1.00 1.86 0.70 0.78 3.72

(0.07) | (0.09) | (0.57) (0.39) (0.13) (0.55) (0.52) (0.02)
R squared (adjusted) 0.21 0.19 0.09 0.09 0.38 0.45 0.02 0.02
see. 0.38 0.43 1.24 1.22 0.26 0.26 0.64 0.70
Number of Observation 12,419 | 9,250 11,848 9,114 12,456 9,330 12,311 9,237

Notes: Standard errorsin parenthesis. The panel from March to August is used. The dependent variable is changein the log
of monthly consumption by type of goods. The estimated elasticity to the tax cuts is the coefficient on tax cuts relative to
monthly pre-tax income in the previous year. All regressions also include a quadratic in the age of the household head,
number of family members, change in number of family members and month dummies. All regressions include control
years. The sampleis 1990-1996 except 1994. ** indicates 5% level significance and * does 10% level. The null hypothesis
for F test is all coefficients on tax cut relative to monthly income are zero.
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Table4-2 : Impact of the 1995/1996 Tax Cuts by I ncome L evels (Specification (2))

Column (1) (2) (3) (4) ©) (6) (7) (8)
Panel Sep.- | Sep-Feb | Sep-- Sep.- Sep.- Sep.- Sep.- Sep.-
Feb Feb Feb Feb Feb Feb Feb
INCOME Above | Below Above Below Above Below Above Below
Dependent var. Total Total Semi- Semi- Non- Non- Services | Services
durables | durables | durables | durables
Taxcuth,tﬂ 2.28** 5.07** 0.23 3.17 1.76** 157 0.46 7.33**

(L05) | (218) | (353) | (631) | (073) | (1.32) | (1L76) | (3.61)

Monthly Income,

100 | 0.06 329 | -459 | -033 0.30 096 | -7.26"
Taxcuty,, (1L05) | @17 | (353) | (6.40) | (073) | (133 | (1L78) | (3.60)

Monthly Income,

Taxcut 0.81 0.78 162 8.15 -0.28 -0.01 2.99* 2.00
ht-1 (1.05) (2.17) (3.56) (6.72) (0.73) (1.32) (1.78) (3.58)

Monthly Income,

Taxcut 059 | -628"* | 415 852 | -175 | -607* | 038 | -9.7/1F
1 xggDUM | (155) | (303) | (5.16) | (875 | (L08) | (181) | (261) | (4.99)

Monthly Income,

Taxcut 200 | -007 0.81 3.87 028 | 346* | -023 541
ht *9gDUM | (159 | (301) | (525 | (874) | (108) | (1.82) | (268) | (4.99)

Monthly Income,

Taxcut 002 | -261 383 | -1570 | 064 | -218 | -110 | -150
htl  xg9gDUM | @50 | (298) | (532 | (905 | (108) | (181 | (266) | (4.91)

Monthly Income,

Sum of the coefficients on tax cut 2.09 591 -1.44 6.73 115 1.86 4.41 2.07
(exc. Interaction term) (1.83) | (3.79) (6.15) | (1129 | (1.27) | (230) | (3.09 (6.28)
Sum of the coefficients on tax cut (all) 348 -3.04 7.36 -13.61 -0.23 -2.93 271 -3.72

(2.06) 3.77) (6.94) (10.94) (1.43) (2.26) (3.53) (6.20)
F test (exc. Interaction term) (Prob.>F) | 2.07 184 0.36 0.75 2.05 0.49 1.06 2.85

(0.10) (0.14) (0.78) (0.52) (0.10) (0.69) (0.37) (0.04)
R squared (adjusted) 0.22 0.21 0.09 0.10 0.38 0.45 0.03 0.03
see. 0.38 0.42 1.24 1.22 0.26 0.26 0.64 0.70
Number of Observation 12,419 9,250 11,848 9,114 12,456 9,330 12,311 9,237

Notes: Standard errorsin parenthesis. The panel from March to August is used. The dependent variable is changein the log
of monthly consumption by type of goods. The estimated elasticity to the tax cuts is the coefficient on tax cuts relative to
monthly pre-tax income in the previous year. All regressions also include a quadratic in the age of the household head,
number of family members, change in number of family members and month dummies as well as bonus and lagged current
income relative to monthly income in the previous year. All regressions include control years. The sample is 1990-1996
except 1994. ** indicates 5% level significance and * does 10% level. The null hypothesisfor F test is all coefficients on tax
cut relative to monthly income are zero.
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Appendix 1. Impact of the 1995/1996 T ax Cuts on Total Consumption
(Normalization: Average Consumption before December)

Column (1) 2 (3 (4)
Panel Aug.-Jan Aug.-Jan. Sep.-Feb. Sep.-Feb.
Specification @ @ @) )
0.84** 0.22 2.15** 1.43**
Taxcuty, .y (0.35) (0.35) (0.35) (0.36)
Monthly Income,
-0.70 ** -0.51 -0.95** -0.63*
Taxcuty, (0.35) (0.35) (0.35) (0.36)
Monthly Income,
-0.00 0.06
Taxcut,, , (0.35) (0.36)
Monthly Income,
0.02 0.08 147 ** -1.32%*
Taxcuty ., 96DUM (0.48) (0.48) (0.47) (0.47)
Monthly Income,
0.61 0.56 1.12%* 1.09 **
Taxeut,, | 96DUM (0.49) (0.48) (0.47) (0.47)
Monthly Income,
Taxcut -0.07 -0.03
ht-1 * 96DUM (0.48) (0.47)
Monthly Income,
Sum of the Coefficients on tax cut (exc. 0.14 -0.29 119* 0.86
interaction term) (0.49) (0.50) (0.61) (0.63)
Sum of the Coefficients on tax cut (all) 0.77 0.36 0.77 0.60
(0.48) (0.50) (0.56) (0.58)
Bonus (current, lagged) No Yes No Yes
Lags of Current Income No Yes No Yes
F test (exc. Interaction term) 4.99 1.26 15.00 6.33
(Prob.>F) (0.01) (0.28) (0.00) (0.00)
R squared (adjusted) 0.21 0.22 0.20 0.21
see. 0.40 0.40 0.40 0.40
Number of Observation 21,418 21,418 21,669 21,669

Notes: Standard errors in parenthesis. The dependent variable is change in the log of monthly total consumption except
durables. The estimated elasticity to the tax cuts is the coefficient on tax cuts relative to average consumption between the
first month of each panel and May. All regressions also include a quadratic in the age of the household head, number of
family members, change in number of family members and month dummies. The sample is 1990-1996 except 1994. The
null hypothesisfor F test is all coefficients on tax cut relative to monthly income are zero.
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Appendix 2-1: Impact of the 1995/1996 Tax Cuts on Consumption by Type of Goods

(Normalization: Average Consumption beforeDecember, Specification(1))

Column (1) (2 3 4@ (5 (6)
Panel Aug-Jan. | Aug-Jan | Aug-Jan | Sep.-Feb | Sep.-Feb Sep.-
Feb
Dependent var. Semi- Non- Services Semi- Non- Services
durables durables durables durables
Taxcut, ., 2.38%* 0.20 0.96 2.64 %% 0.93** | 1.66**
' (1.09) (0.23) (0.58) (1.10) (0.23) (1.58)
Monthly Income,
Taxcut -2.84 %% -0.21 -0.48 -1.93* -0.18 -1.17 **
h.t (1.10) (0.23) (0.58) (1.12) (0.23) (0.58)
Monthly Income,
ht-1 (1.12) (0.22) (0.59)
Monthly Income,
211 0.06 0.11 -1.06 -1.10** -1.23
Taxcuty, ., * 96DUM (1.56) (0.32) (0.82) (1.51) (0.31) (0.79)
Monthly Income,
3.05 -0.05 057 2.69% 0.24 156 **
Taxcuty,, * 96DUM (1.56) (0.32) (0.82) (1.48) (0.31) (0.79)
Monthly Income,
-0.87 0.02 -052
Taxcut,., 96DUM @54 | (030) | (079
Monthly Income,
Sum of the coefficients on tax cut (exc. -0.46 -0.01 0.48 1.23 0.75* 1.02
I nteraction term) (1.55) (0.33) (0.83) (1.93) (0.39) (1.01)
Sum of the coefficients on tax cut (al) 0.48 0.00 1.16 1.99 -0.11 0.83
(1.57) (0.32) (0.81) (1.80) (0.36) (0.93)
F test (exc. Interaction term) 5.70 0.80 1.70 3.02 5.89 4.38
(Prob.>F) (0.00) (0.45) (0.18) (0.03) (0.00) (0.00)
R squared (adjusted) 0.08 0.39 0.02 0.09 0.41 0.02
see. 1.22 0.27 0.67 1.23 0.26 0.67
Number of Observation 20,731 21,605 | 21,352 20,962 21,786 | 21,548

Notes: Standard errors in parenthesis. The dependent variable is change in the log of monthly consumption by
type of goods. The estimated elasticity to the tax cuts is the coefficient on tax cuts relative to monthly pre-tax
income in the previous year. All regressions also include a quadratic in the age of the household head, number of
family members, change in number of family members and month dummies. All regressions include control years.
** ndicates 5% level significance and * does 10% level. The null
hypothesisfor F test isall coefficients on tax cut relative to monthly income are zero.

The sample is 1990-1996 except 1994.
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Appendix 2-2 : Impact of the 1995/1996 Tax Cuts on Consumption by Type of Goods

(Normalization: Average Consumption beforeDecember, Specification(2))

Column (1) (2 3 4 (5) (6)
Panel Aug-Jan. | Aug-Jan | Aug-Jan | Sep.-Feb | Sep.-Feb | Sep.-
Feb
Dependent var. Semi- Non- Services Semi- Non- Services
durables durables durables durables
1.59 0.10 0.35 1.15 0.74 %* 0.94
Taxcuty, .., (1.12) (0.24) (0.59) (1.14) (0.23) (0.60)
Monthly Income,
-2.38** -0.21 -0.27 -1.57 -0.02 -0.97
Taxcuty, (1.12) (0.24) (0.60) (1.14) (0.24) (0.60)
Monthly Income,
0.76 0.07 0.76
Taxcuty, ., (1.16) (0.23) (0.61)
Monthly Income,
-2.15 0.10 0.25 -0.83 -1.07 ** -1.11
Taxeut, ., 96DUM | @5 | 03 | ©sy | @5 ©031) | (0.79)
Monthly Income,
2.93*% -0.08 0.54 2.60* 0.20 154*
Taxeut,, 96DUM | @56 | 03 | ©8y | @49 | (©3) | ©79)
Monthly Income,
-0.83 0.01 -0.50
Taxcut, ., 96DUM (154) ©030) | (0.79)
Monthly Income,
Sum of the coefficients on tax cut (exc. -0.80 -0.11 0.08 0.34 0.79 0.74
Interaction term) (1.60) (0.34) (0.85) (2.01) (0.41) (1.05)
Sum of the coefficients on tax cut (all) -0.02 -0.09 0.86 1.27 -0.06 0.66
(1.63) (0.33) (0.84) (1.87) (0.38) (0.97)
F test (exc. Interaction term) 3.27 0.45 0.28 112 3.38 2.26
(Prob.>F) (0.04) (0.63) (0.76) (0.34) (0.02) (0.08)
R squared (adjusted) 0.08 0.39 0.03 0.09 0.41 0.03
see. 1.22 0.27 0.67 1.23 0.26 0.67
Number of Observation 20,731 21,605 | 21,352 20,962 21,786 | 21,548

Notes: Standard errors in parenthesis. The dependent variable is change in the log of monthly consumption by
type of goods. The estimated elasticity to the tax cuts is the coefficient on tax cuts relative to monthly pre-tax
income in the previous year. All regressions also include a quadratic in the age of the household head, number of
family members, change in number of family members and month dummies as well as bonus and lagged current
income relative to average consumption between the first month of each panel and May. All regressions include
control years. The sample is 1990-1996 except 1994. ** indicates 5% level significance and * does 10% level.
The null hypothesisfor F test is all coefficients on tax cut relative to monthly income are zero.
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