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Abstract

Recent research finds that households do not “smooth” consump-

tion between regular income receipts such as paychecks and government

transfers. We examine whether the consumption response to such in-

come payments is affected by the frequency at which these checks are

delivered. Using data from the Japanese Family Income and Expen-

diture Survey, we find that consumption is sensitive to public pension

benefit check receipt when these checks are distributed quarterly but

that households smooth consumption once the payment frequency is
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shortened to a bi-monthly interval. Although our results are contrary

to the predictions of the Life-Cycle/Permanent Income Hypothesis,

recent theoretical models that emphasize self-control and willpower in

consumption decisions are consistent with these findings.

1 Introduction

The extent to which households smooth consumption as predicted

by the Life-Cycle/Permanent Income Hypothesis (LCPIH) remains a

point of contention. Recent papers find that consumption is respon-

sive to one-time predictable transitory income changes due to income

tax refunds (Souleles 1999), Social Security tax changes (Parker 1999),

and the U.S. tax rebates of 2001 (Johnson, Parker, and Souleles 2006).

Papers that examine one-time predictable permanent income changes

such as those due to contracted union wage increases (Shea 1995) and

the repayment of vehicle loans (Stephens 2008) also find a significant

consumption response. In contrast, another set of papers finds that

households smooth consumption when the predictable income change

exhibits a repeated and seasonal pattern at annual frequencies. Pax-

son (1993) finds that seasonal consumption patterns in Thailand are

similar across households with very different seasonal income patterns

while Browning and Collado (2001) find comparable monthly consump-

tion patterns across Spanish households although monthly paychecks

are constant for one set of workers while another set of workers re-

ceives predictable bonus payments twice per year. In a similar vein,

Hsieh (2003) finds that the consumption of Alaskan residents does not

respond to the sizable annual dividend payments from state govern-

ment’s oil royalties.1

While this latter set of studies indicates that households smooth

consumption in response to income changes with a regular annual sea-

1Browning and Crossley (2001) suggest that differences in the welfare costs from failing

to smooth consumption in response to some types of predictable changes (e.g., Parker

1999) relative to others (e.g., Browning and Collado 2001; Hsieh 2003) may explain the

differences in the responsiveness to the income changes across these studies.
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sonal component, a different set of findings emerges from studies of

regular intra-monthly income fluctuations. Stephens (2003) finds that

strict non-durable consumption increases by ten percent during the

week following the receipt of U.S. Social Security checks. Using data

from the UK, Stephens (2006) finds a seven percent increase in strict

non-durable consumption during the week in which monthly paychecks

arrive. Using an alternative measure of consumption, Shapiro (2005)

finds that caloric intake falls by 0.3 to 0.4 percent per day between

the monthly receipt of U.S. food stamps. These results indicate that

households tend to have difficulty smoothing consumption in response

to high frequency income receipt.2

Whereas it is difficult to reconcile this lack of smoothing between

periodic income payments with the LCPIH, recent theoretical work

which emphasizes the importance of self-control in consumption deci-

sions can generate consumption behavior consistent with these find-

ings. Time-inconsistent preferences due to hyperbolic discount func-

tions make consumers willing to trade off current consumption for fu-

ture consumption at a greater rate than they had previously desired

to trade off consumption between the same two points in time (Laib-

son 1997). This “present bias” can cause consumption to track pre-

dictable income changes which may explain the observed consumption

fluctuations between income receipts.3 Alternatively, models where

individuals have two internal systems (e.g., “dual selves”), one which

is more deliberative while the other is present biased, are also consis-

tent with increased spending when income is received since individuals

2In addition, monthly welfare payments are associated with increased hospital drug

admissions (Riddell and Riddell, 2006; Dobkin and Puller, Forthcoming). At the extreme,

the periodic receipt of income has proven to be fatal. Daily mortality increases during the

first week of the month in the U.S. (Phillips, Christenfeld, and Ryan 1999) and Dobkin and

Puller (Forthcoming) find a monthly spike in hospital mortality among U.S. Supplemental

Security Income recipients which they link to monthly benefit receipt.
3Using simulations, Laibson (1997) shows that there is a positive covariance between

consumption and income for hyperbolic consumers with predictably alternating periods

of high and low income.
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must exert costly self-control mechanisms, such as willpower, to con-

strain immediate consumption (Benhabib and Bisin 2005; Fudenberg

and Levine 2006; Loewenstein and O’Donoghue 2007).

In order to overcome the immediate urge to spend, households can

exert self-control, use commitment devices (e.g., contributions to pen-

sion plans deducted directly from paychecks), or follow rules of thumb

(e.g., always save $100 out of every paycheck). However, lacking the

self-control or willpower to do so, households could be made better off

by an intervention that would help them smooth consumption between

checks. One suggested approach is to increase the frequency with which

checks are disbursed (Wilde and Ranney 2000; Shapiro 2005; Dobkin

and Puller, Forthcoming). If individuals lack the ability to smooth

consumption between checks, then smaller, higher frequency payments

can reduce the costs of exerting willpower and better allow households

to smooth consumption over the course of the month.4

If changing the interval between payments can improve the ability

to smooth consumption, there potentially is a role for governments to

improve household welfare. While a government intervention into pay

frequency may seem rather invasive, in fact government policies already

influence the timing of multiple household income sources. Nearly ev-

ery state government in the U.S. regulates the frequency of wage and

salary payments made by public and private employers through labor

legislation.5 Moreover, a number of countries have laws which de-

termine the maximum pay period length. In addition, governments

around the world determine the timing of income receipt from public

transfer programs by setting the interval between such payments to

households. Thus, understanding the impact of pay frequency poli-

cies on household consumption may have important implications for

existing labor legislation and benefit program rules.

4Browning and Lusardi (1996) recount the story of Duke Ellington’s band member who

had to be paid daily rather than weekly since under the latter payment arrangement he

would go hungry for six days each week.
5The current listing of state pay frequency laws is available on the U.S. Department of

Labor web page (http://www.dol.gov/esa/programs/whd/state/payday.htm).
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Adjusting the frequency of payments to improve the consumption

smoothing behavior of households is consistent with the recently dis-

cussed role for “libertarian paternalism” which, according to Thaler

and Sunstein (2003), “preserves freedom of choice but ... authorizes

both private and public institutions to steer people in directions that

will promote their welfare.” (p.179)6 Frequently cited examples in

which such policies could be beneficial are the defaults when enrolling

into 401(k) pension plans. Either setting the default so that workers

are immediately enrolled in the pension plan but can choose not to par-

ticipate or forcing the worker to decide whether or not to join the plan

yields higher rates of plan participation than setting the default such

that workers are only enrolled if they submit a request to participate

(Madrian and Shea 2001, Carroll et al. 2005). Policies that adjust the

income payment frequency to help households with self-control prob-

lems smooth consumption fall under this framework since such policies

do not impose any constraints on the choice of items that consumers

can purchase.

Of course, a decline in consumption throughout the month can

be generated in the standard life-cycle/permanent income model by

households with a high degree of impatience. A shorter window be-

tween income receipts would reduce consumption fluctuations but pos-

sibly to the detriment of households with a strong desire to consume

sooner. However, it is difficult to reconcile the observed monthly fluctu-

ations with the standard life-cycle model. Shapiro (2005) finds that the

daily discount rates required by a standard life-cycle model to justify

the observed pattern of consumption between food stamp payments

yields implausibly large annual discount rates. Even if these patterns

could be generated by the life-cycle/permanent income model, avail-

able financial products such as credit cards would allow such house-

holds to continue consuming more earlier in the month without incur-

ring finance charges. Thus, more frequent checks should not hamper

the ability of “rational” households to consume more earlier in the

6Related arguments have been made by Camerer et al. (2003) (for what they call

“asymmetric paternalism”) and by Loewenstein and Haisley (2007) (“light paternalism”).
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period between checks.

We examine whether adjusting the frequency of income payments

affects the consumption smoothing behavior of households by analyzing

a change in the timing of Japanese public pension benefit disbursement.

Since private pensions are uncommon in Japan, these benefits represent

the primary source of income for retired Japanese households. Prior

to 1990, Japanese public pension benefits were paid every third month.

Since February 1990, households receive their public pension benefits

every other month. This change left the total annual public pension

income received by households unchanged while increasing the number

of benefit payments per year.7

We use the Japanese Family Income and Expenditure Survey (JFIES)

which collects consumption and income information from households

over a six month survey period. Although the survey is collected using

daily diaries, the available data is compiled at monthly frequencies. We

analyze the impact of initially quarterly and then bi-monthly public

pension benefit receipt on monthly household non-durable consump-

tion. Since we are interested in consumption at a monthly frequency,

we also examine consumption categories such as food and strictly non-

durable consumption that may be more closely related to the concept

of non-durability at this higher frequency.

We find that household consumption is responsive to public pension

benefit receipt when payments are received quarterly but that monthly

consumption is smooth between checks when benefits are received bi-

7Interestingly, the change in payment frequency may have been prompted by the con-

cerns of public pension recipients about their ability to smooth consumption. A January

5, 1989 article on page 5 of Nihon-Keizai Shin-bun, the most influential newspaper in

Japan, stated “The Ministry of Welfare and Health has agreed to bi-monthly payment of

public pension benefits. Until now, both the National Pension and the Employees Pen-

sion are paid every three months. While most recipients are eager for monthly payments

just like salary since that makes the planning of spending easier (emphasis added), the

ministry insisted that monthly payments would be difficult due to their processing ability.

However, they have compromised on a bi-monthly payment policy...” (translation by the

authors)
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monthly. Pooling the data before and after the pay frequency change

allows us to separately identify the impact of check receipt from sea-

sonal consumption patterns. We directly test whether the monthly

consumption pattern changes due to the reform and find a statistically

significant decrease in monthly consumption fluctuations due to the

change in the frequency of public pension benefit disbursement. Our

findings are robust to a number of sample specification adjustments.

We also examine whether our findings are consistent with alterna-

tive theoretical models. Variants of the LCPIH do not provide plausible

explanations. Liquidity constraints and precautionary savings motives,

which might be important in other contexts, are unlikely causes of our

findings since we examine retired Japanese households with a constant

and certain primary source of income. We also find that our sample

households hold fairly high levels of liquid assets which is inconsistent

with either a high rate of time preference or liquidity constraints. Fi-

nally, we find similar consumption responses to check receipt for both

high and low income households which yields further evidence against

an important role for liquidity constraints.

Our examination of household consumption behavior surrounding

this pay frequency change contributes to the literature along a number

of dimensions. First, we add to the recent literature which uses clearly

identifiable income changes to test the LCPIH. Our finding that house-

holds do not smooth consumption when checks are delivered quarterly

but do so when checks are sent bi-monthly highlights the context-

specificity of such tests and suggests the need to perform these tests

across a variety of domains. Second, we examine how the shortening of

the interval between public pension payments impacts household con-

sumption behavior. While prior researchers have suggested that such a

policy might improve household smoothing behavior (Wilde and Ran-

ney 2000; Shapiro 2005; Dobkin and Puller, Forthcoming), there is no

prior evidence on the efficacy of such a change. Third, our results con-

tribute to the growing set of field studies which is not easily explained

by neoclassical theory but is consistent with predictions of behavioral

economic models. More frequent and smaller checks may help house-
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holds smooth consumption by reducing the cost of self-control and/or

willpower exertion required to avoid the preference for immediate con-

sumption.

The remainder of the paper proceeds as follows. In the next section

we describe the Japanese public pension system. We then describe

the JFIES which is the source of the data we use in the paper. In

section four we detail the identification strategy that we implement

to determine the impact of public pension benefits on consumption.

Section five presents our results while section six concludes.

2 The Japanese Retirement Benefit Sys-

tem

The Japanese public pension benefit system involves a variety of pen-

sion plans that are both publicly and privately managed.8 The public

pension system is comprised of two tiers: the national pension and the

employee pension. Whether or not an individual receives both of these

public pensions depends upon their sector of employment. The private

pension system for employees consists of both firm-specific pensions

and, in more recent years, personal pension plans. The firm-specific

benefits are typically distributed as a lump sum at retirement.9 Re-

cent legislative changes have created corporate defined benefit and de-

fined pension plans which will eventually replace the aforementioned

firm-specific pensions. There are also personal pension plans that are

specifically available for self-employed workers who choose to make

voluntary contributions to such a pension as well as personal savings

plans that are available to the entire population.

The national pension (sometimes referred to as the basic pension)

8Unless otherwise noted, the discussion in this section is based on Casey (2004).
9Employers at large firms (over 500 employees) are able to offer firm specific pension

benefits which can replace part of the employee pension payments. Any amount of the firm

specific pension that exceeds the employee pension can be either paid out as an annuity

or can be taken as a lump sum.
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is a benefit available to those who are employed by either a private firm

or a government (local or central) as well as the self-employed. The

benefit amount received by each participant in the national pension

depends only on the number of years the participant made contribu-

tions. Earnings levels are not factored into national pension benefit

payments.10 In addition, since 1985, dependent, non-working spouses

are beneficiaries of the national pension.11

The employee pension is actually a system of multiple pension

plans. One plan, the Employee’s Pension Insurance, covers private sec-

tor workers. There is a separate plan for central government workers

as well as one that covers employees of local governments. Dependent

spouses are also covered by employee pensions. Self-employed workers,

certain agricultural workers, and employees in small businesses are not

eligible for the employee pension.12 Benefit levels in the employee pen-

sion depend upon the individual’s earnings while they were working.

The age of eligibility currently differs for the national pension and

the employee pension. Before 2001, male public pension recipients

were eligible to receive the national pension at age 65 while they could

receive the employee pension at age 60.13 In addition, men who were

eligible to receive the employee pension could also receive a “bridge”

national pension amount between ages 60 and 64 which equalled the

full national pension amount that they would receive beginning at age

65. The bridge pension is only available to those who have completely

left the labor force. Workers who are not eligible for the employee

pension cannot receive this bridge national pension.14

10In 2007, the annual national pension benefit is 792,100 yen.
11Prior to 1985, these spouses could voluntarily enroll in the national pension.
12Also, part-time employees as well as workers on temporary contracts are ineligible for

the employee pension.
13The age of eligibility currently differs for men and women in Japan. Since our analysis

will focus on male headed households, the discussion of benefit ages will be limited to male

benefit eligibility.
14Due to a reform announced in 1994, the eligibility age for the employee pension in-

creased by one year every three years beginning in 2001 so that by 2013 men will have to

be age 65 to receive their full employee pension. However, this reform also introduced a
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Prior to 1990, public pension benefits were paid once every three

months in February, May, August, and November. The national pen-

sion and the employee pension both were paid on the fifteenth of each

month. Those individuals receiving the firm-specific pension were paid

on the first of each month. Public pension payments were subject to

an age-related earnings test. The rules governing the earnings test dif-

fered somewhat between those ages 60-64 and those ages 65-69. No

such test was imposed on workers ages 70 and above. By law, public

pension benefits during this period were automatically increased if in-

flation exceeded five percent. However, the government passed special

laws each year to keep benefits up with the rate of inflation if it did

not meet this threshold.

Beginning with the benefits delivered in February 1990, public pen-

sion payments have been made on a bi-monthly basis (February, April,

etc.). The annual benefit amount did not change which led to a re-

duction in the amount of each benefit check corresponding to their

increased frequency of disbursement. The checks continued to be de-

livered on the same days of the month as before the change in payment

frequency. Moreover, the earnings test did not change at the time of

the reform although it subsequently has been altered. In addition,

automatic cost of living adjustments to benefit levels began in 1990.15

form of early retirement whereby men can begin receiving a reduced employee pension as

early as age 60. In addition, the bridge national pension prior cannot be received prior to

one’s employee pension eligibility age.
15Between 1985 and 1994, the period we examine below, the annual Japanese inflation

based on the CPI never exceeded 3.3 percent. Moreover, it fell below one percent in

four years and was at or below two percent in seven of these ten years. Information

on the Japanese price index is available from the Japanese Statistics Bureau web page

(http://www.stat.go.jp/english/data/cpi/index.htm).
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3 Data

3.1 The Japanese Family Income and Expenditure

Survey

The data we use are drawn from the Japanese Family Income and Ex-

penditure Survey (JFIES). The survey excludes agricultural workers

and households of single individuals. The JFIES is a panel survey

in which households are interviewed each month for six consecutive

months. The panel is rotating meaning that in any given month ap-

proximately one-sixth of households are being interviewed for the first

time, one-sixth for the second time, etc. Roughly 8,000 households are

interviewed in any given month. Households record daily household

expenditures and income receipt in a diary which is collected twice

a month. However, the available micro data only identify the month

in which each expenditure and income item is recorded in the diary.

In addition, retrospective income is collected for the year preceding

the first interview. Monthly household demographic and labor force

information is also collected in the JFIES.

In order to examine the impact of the public pension payment fre-

quency change, we use JFIES data from October 1985 through August

1994. A survey design issue restricts the use of JFIES data in earlier

years. Prior to October 1985, the JFIES did not require households

with non-working heads to record income in their daily diaries which

means public pension receipt cannot be determined among such house-

holds during this period. We do not examine data beyond August

1994 in order to focus the analysis on a symmetric window around the

change in payment frequency.

We impose some sample restrictions due to the public pension el-

igibility rules and the sampling scheme of the JFIES. First, we limit

the sample to male-headed households where the male head is at least

65 years old since national pension benefit receipt begins at this age,

regardless of work status, for everyone who is eligible for these benefits.

Second, we limit the sample to household heads that are not employed.
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This restriction raises the importance of public pension benefits as a

source of income while eliminating the impact of other seasonal in-

come fluctuations (such as annual bonus income) on our estimates. In

addition, it circumvents the possibility that consumption changes are

driven by contemporaneous labor force decisions since, as noted above,

one is allowed to work while receiving public pension benefits.16 Third,

we limit the sample to households that appear in the JFIES for all six

months of the survey. Sample attrition in the JFIES is limited so any

bias from dropping these households is presumably very minimal.17

We limit the sample to “nuclear families” which we define as two

person households with a husband and wife. By limiting the sample

to nuclear families, we increase the importance of public pension in-

come as the source of household income since we have eliminated the

earnings of adult children as a potential source of income. While in-

tergenerational households in which adult children reside with their

parents are relatively more common in Japan than in the U.S., Casey

(2004) notes that between 7 and 10 percent of couples ages 65 and

up live in intergenerational households in Japan while the comparable

figure is 1 percent in the United States.18 Therefore, since the JFIES

does not sample single person households and very few elderly couples

have children under age 18, only a small share of elderly couples will

be excluded by dropping those in intergenerational households.19

We construct household consumption measures from the data recorded

in the JFIES diaries. The first consumption measure we present is to-

tal household consumption. While this measure gives a general sense

of monthly fluctuations in household spending, it contains spending on

many durable items that are typically examined separately. As such,

16Focusing on the non-employed only eliminates eleven percent of the sample after

imposing the other restrictions listed in this section.
17Over 90% of households complete all six JFIES interviews.
18The co-residency figures are much greater for single elderly individuals in Japan with

10 percent of single people ages 65-74 and 35 percent of those ages 75 and above live in

intergenerational households. The comparable numbers for the U.S. are 5 and 9 percent,

respectively (Casey 2004).
19Roughly fourteen percent of the sample is excluded due to this criterion.
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the first consumption category that we use for testing the sensitivity

is income receipt is non-durable consumption. This consumption cat-

egory is comparable to the non-durable consumption measure found

in studies using the U.S. Consumer Expenditure Survey (e.g., Parker

(1999), Hsieh (2003), and Stephens (2008) use this measure.).20

One concern is that some of the items that are classified as non-

durable may in fact, have a durable component. For example, while

footwear is classified as a non-durable good, consumers may enjoy the

benefits for such items for multiple years. As such, we follow the

approach of Lusardi (1996) which is to define a category of strictly

non-durable consumption which restricts items that can be consumed

within a quarter. We define strictly non-durables as food at home and

away from home, nutritional supplements, utilities, communication,

domestic non-durables, automotive maintenance, toiletries, tobacco,

clothing services, medical services, public transportation, recreational

services, and personal care services.

The final consumption category we focus on is total food consump-

tion, both at home and away from home. Whereas in the United

States families may be able to store large quantities of food that are

purchased every other month when benefit checks arrive, household

space is far more constrained in Japan. For example, we find that

households in our sample report purchasing milk an average nearly

five times per month which suggestions that trips to stores are rather

frequent. Therefore, we believe that total food consumption is a useful

measure in this context.

The summary statistics for the monthly variables, after imposing

the above sample restrictions, are shown in the first two columns of Ta-

ble 1 under the heading of “Full Sample.” All income and consumption

20Non-durable consumption includes food at home and away from home, nutritional

supplements, utilities (electricity, gas, water, and other fuel), communication (e.g., phone

bills and postage stamps), domestic non-durables (e.g., kitchen items such as plastic wrap

and dishwashing detergent), automotive maintenance, toiletries, tobacco, clothing ser-

vices, medical goods and services, public transportation, recreational goods and services,

personal care services, domestic utensils, clothing, footwear, reading, and personal effects.
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measures reported in the Table as well as used throughout the paper

are inflated using the Japanese Consumer Price Index. The table indi-

cates that, on average, over 80 percent of income for these households

is due to the public pension benefits. It is important to note that the

JFIES does not allow us to separate public pension income from other

transfer income prior to 1995. However, tabulations using JFIES data

from 1995-2005 for comparable households find that over 99 percent

of their government transfer income is due to public pension benefits.

Thus, we refer to income found in the government transfers category as

public pension income for our sample throughout the paper. We also

see that households receive no income in nearly one-third the monthly

observations. Table 1 also shows that all households have positive con-

sumption in every month in the four consumption categories on which

we focus.

3.2 Public Pension Income in the JFIES

We are interested both in whether monthly household consumption is

responsive to the receipt of public pension income and in whether the

change in the public pension payment frequency changed this response.

Examination of the magnitude of the consumption response, if one

exists, requires the use of the self-reported public pension income in the

JFIES. Given the importance of public pension income in our analysis,

we first examine the reporting of this measure in the JFIES by month

and examine the importance of public pension income as a source of

income for the households in our sample.

Figure 1 examines public pension income by calendar month before

the pay frequency change. Panel A of the Figure presents the share

of sample households reporting the receipt of public pension income

and the share reporting any income at all. The share of households

reporting the receipt of any income is over 80 percent in months when

public pension income is distributed while this share falls to roughly 60

percent during the remaining months. Of the households that meet the

criteria we discussed above, the panel indicates that over 60 percent
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report receiving public pension income during the months it is dis-

tributed. Panel A also reveals that roughly 20 percent of households

report such income in non-public pension months. Some households

could, in fact, receive public pension income payments outside of the

main check disbursement months during this period. First, as part of

the National Public Pension Law which became effective in 1959, a spe-

cial means tested benefit is available once someone who failed to meet

the full contribution requirement of 25 years reaches age 70 if they

were born before 1912. This Old-age Welfare Pension System bene-

fit has been distributed in April, August, and December since 1959.

Second, distribution of public pension benefits for those who were self-

employed switched to a bi-monthly disbursement system in February

1988 for those who began receiving their benefits prior to April 1986.

Thus, the patterns shown in this panel are consistent with the public

pension disbursement policy.

Panel B of Figure 1 presents average total income as well as av-

erage public pension income by calendar month. This panel clearly

indicates that nearly all of the income received by these households

is due to public pension benefits. Over 95 percent of income received

during the public pension disbursement months is due to public pen-

sion income. During the remaining months, roughly half of the average

reported income is due to public pension benefits. However, total in-

come received during these months is, on average, only one-quarter of

what it is during the main public pension disbursement months. More-

over, the small set of households that receive public pension income

outside of the quarterly disbursement pattern somewhat obscures the

large spikes in income for the majority of households receiving public

pension benefits prior to March 1990.

Figure 2 further confirms the importance of public pension income

for these households prior to the pay frequency change. First, we

calculate the share of income over the entire six month sample period

that is due to public pension benefits and its distribution in Panel A of

the Figure. The majority of the sample receives more than 90 percent

of its income from public pension benefits. In addition, over 10 percent
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of households do not receive any income from public pension benefits.

Panel B shows that the modal household during this period reports

receiving public pension benefits for exactly two months. Over fifteen

percent of households report receiving public pension benefits for three

months which is consistent with the aforementioned alternative bi-

monthly pattern of public pension receipt for a subset of households

before the pay frequency reform. A similar share of the sample reports

receiving public pension benefits for only a single month.

After the pay frequency change, the reported patterns of public

pension receipt in the JFIES change accordingly. Panel A of Figure 3

shows that, following the change, over 75 percent of the sample house-

holds report receiving public pension benefits during these assigned

benefit months while roughly 10 percent do so in the non-benefit re-

ceipt months. Over 80 percent of households report receiving any in-

come during the check receipt months while roughly 60 percent receive

some source of income during the remaining months. However, as the

second panel of Figure 3 indicates, a substantial fraction of the aver-

age income received by these households comes from public pension

income. The distributions of benefits across households after the pay

frequency change are shown in Figure 4. Over two-thirds of households

receive over 90 percent of their income from public pensions as shown

in the Panel A of Figure 4. Less than ten percent of households now

report not receiving any public pension income. In addition, as shown

in Panel B, over 60 percent of households report receiving exactly three

public pension payments during their six month sample period.

Overall, these figures indicate that the reported monthly public

pension income receipt found in the JFIES is consistent with the gov-

ernment’s policy for public pension benefit disbursements both before

and after the 1990 payment frequency change. In addition, the house-

holds in our sample are highly dependent upon public pension benefits

for income indicating that changes in the payment frequency of pub-

lic pension benefits dramatically shift the timing of the total income

receipt by public pension recipients.
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4 Empirical Methodology

Our focus in this paper is two-fold. First, we test whether Japanese

household consumption is sensitive to the receipt of public pension ben-

efits. Second, we examine if the change in the payment frequency of

these benefits had an effect on the ability of households to smooth con-

sumption. Testing of both of these issues requires further restrictions

on our samples.

First, we only use households that report receiving public pension

benefits. Although we suspect that there is missing public pension in-

come data in some households where the head is at least 65 years of age,

we want to avoid incorrectly including households that are not eligible

for these payments. Second, we exclude households where the reported

public pension benefit months do not match the primary government

policy for check disbursement both before and after the payment fre-

quency change. Thus, we only include households from October 1985-

February 1990 that report public pension receipt in February, May,

August, or November and do not report receiving these benefits in

other months. Similarly, while we limit the households from March

1990-August 1994 to those that report receiving benefits in any of the

six months of bi-monthly disbursement but do not report any benefits

in any of the remaining months. Third, we only use households that re-

port the receipt of public pension benefits in exactly two months before

the change and in exactly three months after the change. We impose

this last restriction since we want to exclude households that begin

receiving public pension benefits during the sample period so that we

do not falsely attribute other contemporaneous income changes, such

as retirement, to the impact of public pension receipt. Thus, we are

limiting our sample to households that receive quarterly public pension

payments before the payment frequency change and those that receive

bi-monthly payments after the change. The sample statistics for these

households, after imposing these additional restrictions, are shown in

the final two columns of Table 1 under the heading of “Regression

Sample.” Observable household characteristics in this sample are quite
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comparable before and after the change.

Our two tests of interest, testing the consumption response to check

receipt and testing whether the payment frequency change affects the

smoothing behavior of households, can be implemented in a single spec-

ification. The equation relating the log of average daily consumption

in month t to the timing of public pension benefits both before and

after the payment frequency change is

log Ci,t = αi + β1CHECK MONTHBEFORE
t

+ β2MONTH AFTERBEFORE
t

+ γCHECK MONTHAFTER
t

+ ωXi,t + θMt + εi,t (1)

where Ci,t is average daily consumption in month t for household i,

αi is a household fixed effect, CHECK MONTHBEFORE
t is a binary

indicator for whether or not a check is received in month t before the

pay frequency change, MONTH AFTERBEFORE
t is a binary indi-

cator for whether or not month t is the month immediately follow-

ing the month of check receipt before the pay frequency change, and

CHECK MONTHAFTER
t is a binary indicator for whether or not

a check is received in month t after the pay frequency change, Xi,t

is a set of demographic household characteristics in month t, Mt is a

set of calendar month specific characteristics, and εi,t is a household

month-specific error term. Given that we focus on two-person house-

holds and no demographic characteristics vary at the monthly level in

the JFIES survey data, Xi,t only contains age of the household head

and its square.

A number of calendar month specific characteristics that may af-

fect average daily consumption are included in the the vector Mt. The

vector includes a set of calendar month indicators to account for gen-

eral seasonal fluctuations in consumption. We also include a set of

month in the survey indicators to account for “survey fatigue,” that

is, a decline in monthly consumption associated with a household’s

duration in the survey which has been observed in prior studies using

consumption data collected using diaries (Stephens 2003, 2006). Since
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daily consumption varies by the day of the week, we also include indi-

cators for whether a particular calendar month has a fifth day of the

week for all seven days which could affect average daily consumption

for the month.21 In addition, we allow average daily consumption to

depend upon the timing of any holidays within a month by including

seven variables containing the number of times a given day of the week

contains a holiday within that month.22 Finally, we control for the

introduction of the national consumption tax in April 1989 by includ-

ing indicators for March 1989 and April 1989 to account fluctuations in

purchases immediately surrounding the implementation of the tax. We

do not explicitly control for calendar year in the above specification.

However, since households are in the JFIES for a six month window,

general economic trends are subsumed by the household fixed effect,

αi.23

The primary regressors of interest are the set of regressors indi-

cating the relationship between the current month and the month in

which a check is received. Prior to the change in the payment fre-

quency, the consumption response to quarterly check receipt is cap-

tured by the regressors CHECK MONTHBEFORE
t and MONTH

AFTERBEFORE
t . The coefficients, β1 and β2, on these payment

timing regressors indicate the increase in monthly consumption rel-

ative to the excluded category which is the month prior to check

receipt. Thus, testing whether or not these coefficients equal zero

indicates whether households smooth consumption prior to the pay-

21Wilcox (1989) includes similar controls for the number of “trading days” within a

month for each day of the week when using monthly aggregate consumption data.
22In all months except for January, these variables are either zero or one. Appendix

Table 1 contains a list of Japanese holidays. In Japan, holidays that fall on Sundays are

observed on the ensuing Monday whereas holidays that fall on Saturdays are observed on

the same day.
23The six month survey period falls into a single calendar for half of the JFIES house-

holds which means that, among these households, any calendar year effects will be sub-

sumed the household fixed effect. While the survey period for the remaining households

overlaps two calendar years, any general economic trends should be effectively captured

by the household fixed effect given the six month survey duration.
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ment frequency change. After the change, a single regressor, CHECK

MONTHAFTER
t , captures whether or not a bi-monthly public pension

payment is received in month t. A test of whether the coefficient, γ, on

this regressor equals zero is a test of whether consumption is respon-

sive to these payments after the change. In order to test whether the

smoothing of consumption differs before and after the law change, we

can test whether the impact on consumption in the month of check re-

ceipt is the same both before and after the payment frequency change.

Based on the specification in equation (1), the null hypothesis of inter-

est for testing the impact of the legislation on the smoothing behavior

of households is β1 = γ.

The fact that public pension benefits are disbursed in the same

calendar months for all households causes a potential problem when

trying to identify the impact of these benefits on monthly consumption.

If we were to limit the sample only to the period prior to the payment

frequency change, we would be unable to separately identify the im-

pact of quarterly public pension receipt from seasonal consumption

patterns. The same concern arises if we only examine the later period

when public pension benefits are paid bi-monthly. However, pooling

households across the periods before and after the change allows us to

separately identify the impact of public pension benefit receipt from

seasonal consumption fluctuations.

To account for the fixed effect in the specification, we difference

equation (1) which yields

∆log Ci,t = β1(∆CHECK MONTHBEFORE
t )

+ β2(∆MONTH AFTERBEFORE
t )

+ γ(∆CHECK MONTHAFTER
t )

+ ω(∆Xi,t) + θ(∆Mt) + (∆εi,t) (2)

where ∆ is the standard difference operator such that all of the vari-

ables preceded by ∆ in equation (2) are the changes in these values

between months t − 1 and t. Since all of the regressors included in

(2) are differences of the regressors included in the level equation (1),

we can easily interpret the estimated coefficients. In particular, we
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can still interpret the coefficients on the check timing regressors as the

impact of public pension receipt on consumption relative to the month

prior to check receipt. Moreover, estimating (2) follows the majority of

the prior literature in using log consumption changes as the dependent

variable.24

5 Results

The results of estimating equation (2) are presented in this section.

Before examining the impact of public pension receipt on household

consumption, we examine the monthly fluctuations in household in-

come due to these benefits.

5.1 The Impact of Public Pension Receipt on Monthly

Household Income

The monthly fluctuations in both total income and public pension

income for the regression sample are shown in Table 2.25 The first

three columns in the Table present the results of estimating specifica-

tions comparable to equation (2) except that the dependent variable

is the monthly change in public pension income.26 Column (1) of the

Table shows the results only using the observations from the period

prior to the payment frequency change. The estimated coefficient on

∆CHECK MONTHBEFORE
t indicates that public pension income

increases, on average, by over 690,000 yen in the month of check re-

24The log consumption measure is justified in the standard life-cycle model by assuming

that consumers have constant relative risk aversion utility functions. Some prior papers

use a level consumption measure as the dependent variable (e.g., Souleles 1999). In re-

sults available from the authors, we find qualitatively similar results when we use level

consumption changes as the dependent variable.
25All of the results we present in the tables below report standard errors that are

adjusted for arbitrary forms of serial correlation within households over time.
26Since both public pension income and total income equal zero in a large number of

months, especially before the legislative change, we examine the impact of check receipt

on the level of income rather than the log.
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ceipt relative to the month prior to check delivery. The estimated coef-

ficient on ∆MONTH AFTERBEFORE
t indicates that public pension

income in the month after check receipt is the same as in the month

prior to check receipt. This result is expected since households in the

sample do not receive checks during these two months. The estimated

coefficient on ∆CHECK MONTHAFTER
t in Column (2) of the Table

indicates public pension income increases by roughly 500,000 yen in re-

sponse to bi-monthly check receipt after the pay frequency change. The

specifications used in Columns (1) and (2) cannot control for calendar

month effects since, as discussed above, the impact of check receipt is

not separately identified from seasonal effects when the either the pre-

or post-change period is examined separately. The estimates in col-

umn (3) which pools across these two periods can account for calendar

month effects. Not too surprisingly, pooling the results across these

periods and including calendar month controls yields nearly identical

results to those found in the first two columns.

The second set of results in Table 2, shown in columns (4)-(6), ex-

amine the impact of public pension receipt on total household income.

If the receipt of public pension income is associated with the receipt

of other household income, then the estimates in these columns would

differ from those shown in the first three columns which only exam-

ine the impact on public pension income. The resulting estimates are

nearly identical across these two sets of columns. We also find that

the increase in total income in the month after check receipt prior to

the change is significant, although still economically small, as shown

in column (4). This significant increase is likely due to other sources

of household income which increase during December since this month

is one of the months after check receipt in this period. Notice that

this effect disappears in column (6) where we can control for month

effects after pooling across the two time periods. Overall, the monthly

fluctuations in total income for these households are driven by public

pension income both before and after the change in payment frequency.
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5.2 The Impact of Public Pension Receipt on House-

hold Consumption

The impact of public pension receipt on household consumption is

shown in Table 3. The results presented in the Table are estimates of

equation (2) using observations across the entire sample period from

1985-1994.27 The Table shows that consumption significantly increases

in the month of check receipt prior to the payment frequency change.

The estimated coefficient on ∆CHECK MONTHBEFORE
t is statisti-

cally significant across all of the consumption measures shown in Table

3. Total consumption increases by nearly seven percent in the month

of check receipt prior to the reform. In terms of testing the life-cycle

model, the remaining consumption categories are more pertinent. Non-

durable consumption increases by nearly four percent in the month of

check receipt while strict non-durable and food consumption both in-

crease by roughly two percent when checks are received.

Consumption remains significantly higher in the month after check

receipt relative to the month before check receipt since the coeffi-

cients on ∆MONTH AFTERBEFORE
t are significant across all of

the columns. Non-durable consumption is nearly three percent higher

while both strict non-durable and food consumption are both more

than two percent higher in the month after check receipt. In addition,

the consumption response appears to decline between the month of

check receipt and the month after check receipt since the latter esti-

mated coefficients are smaller in magnitude than estimated impact for

the month of receipt in all of the categories except for food consump-

tion. The first row of F-statistics shown at the bottom of Table 3 tests

whether the decrease in consumption between the month of check re-

ceipt and the month after is significant during the period when checks

are received quarterly. These F-statistics show that this decrease is

only marginally significant for total consumption and insignificant for

the remaining categories.

27The full set of results corresponding to the estimates found in Table 3 are presented

in Appendix Table 2.
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We can also use the results shown in Table 3 to test whether con-

sumption responds to bi-monthly check receipt after the payment fre-

quency change. The estimated coefficient on ∆CHECK MONTHAFTER
t

is insignificant across all of the consumption categories. While the

point estimate on total consumption corresponds to a two percent in-

crease, the estimates on the remaining categories are all well below a

one percent change. Thus, following the payment frequency switch,

consumption does not respond to public pension receipt.

A comparison of the point estimates for the consumption response

to check receipt both before and after the change from the quarterly to

the bi-monthly payment frequency suggests that the change improved

household consumption smoothing behavior. The estimated impact of

check receipt on total consumption falls by nearly 70 percent after the

change as seen by comparing the estimated coefficients on ∆CHECK

MONTHBEFORE
t and ∆CHECK MONTHAFTER

t . The estimated

impact of check receipt decreases by roughly 90 percent across the

remaining consumption categories.

While the above examination of the point estimates in Table 3 sug-

gests that the payment frequency change greatly improved household

consumption smoothing, we can directly test whether the consumption

response to check receipt significantly differs across the two periods.

The F-statistics shown in the second row at the bottom of the Table

test whether the coefficients on ∆CHECK MONTHBEFORE
t and

∆CHECK MONTHAFTER
t are equal. For total and non-durable

consumption, the estimates are significantly different before and after

the change. In addition, the difference is marginally significant for

strictly non-durable consumption. Overall, the results of these tests

indicate household consumption smoothing behavior greatly improved

following the change from a quarterly to the bi-monthly payment fre-

quency.

The results for the full specification are presented in Appendix Ta-

ble 2. There is a pronounced consumption increase in December across

all four consumption categories.28 In addition, consumption is signif-

28Since December is a month of check receipt following the change, it is possible that the
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icantly lower in January for non-durable, strictly non-durable, and

food consumption since the coefficients on all of the included month

indicators are significant in Columns (2)-(4). There is some evidence

of survey fatigue since the indicators for the fifth interview month is

negative and significant across all of the columns.29 Nearly all of the

indicators for having a fifth day of the week are insignificant while

some of the holiday variables are significant. Finally, the indicators

for months surrounding the implementation of the consumption tax

have the expected signs with a significant increase before the tax was

implemented in March 1989 and a significant decrease following the

implementation in April 1989.

Before proceeding, we should note that the results presented in Ta-

ble 3 likely underestimate the consumption response to public pension

receipt. The reason is that these checks are received during the middle

of the month of benefit receipt (on the 15th). A consumption response

in the last half of the month may be offset by lower spending during the

first half of the month. Thus, our specification may be unable to find a

significant response to check receipt after the policy change if one does

exist. However, since the same mechanism is attenuating results prior

to the reform, there is no reason to believe that the difference in the

response to check receipt before and after the reform is exacerbated

by this concern. Therefore, this receipt of checks in the middle of the

month should not affect our test of whether the consumption response

to check receipt changed due to the change in pay frequency.

large spike in December spending might bias the results towards finding an effect following

the change. However, as shown in Table 3, we do not find a significant response after the

change. Moreover, we have estimated specifications similar to those shown in Table 3 and

Appendix Table 2 which drop observations that include December and find results similar

to those presented here.
29Since we are using changes in consumption as the dependent variable, each household

can only contribute five monthly changes to the sample. Hence, we include four interview

month indicators in the specification.
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5.3 Robustness of the Results

A number of sample exclusion criteria are implemented to generate the

regression sample that we use in Table 3. We impose these restrictions

both in order to limit the sample to households that are dependent

primarily on public pension benefits for their income as well as to min-

imize any contemporaneous fluctuations in income due to household

labor market work behaviors. In doing so, we examine the consump-

tion behavior of households where the amount and timing of monthly

income receipt are very predictable.

Table 4 presents results where we expand the sample in a number

of different dimensions to examine the robustness of the estimates to

different sample selection criteria. Panel A of the Table adds house-

holds that report receiving at least one benefit check but do not report

receiving benefit checks in all possible check distribution months dur-

ing their six month panel period. However, we still require that all

reported checks are received only in the months that match the check

disbursement policy. Although these households may simply underre-

port public pension benefit receipt, they may include new beneficiaries

that have recently left the labor force and concurrently experience a

large change in income. The findings in Panel A of Table 4 show that

adding these households produces results that are nearly identical to

those shown in Table 3. We now also find that the strict non-durable

consumption response to check receipt benefit is (marginally) statisti-

cally significant different before and after the reform.

Alternatively, we relax the restriction that household heads cannot

work during the sample period. These households could impact the

results due to income changes caused by entering or exiting the labor

force during the sample period. In addition, the prevalence of bonus

income among Japanese workers, primarily in December, could lead

to spurious findings. On the other hand, since public pension bene-

fits comprise a smaller share of total income among households with

working heads, the inclusion of these households could yield a smaller

response to check receipt. However, the estimates shown in Panel B of
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Table 4 indicate that the impact on the results of adding these house-

holds is only minimal. The estimated responses of strict non-durable

consumption prior to the reform are now only marginally significant.

However, the remaining estimates hardly change in terms of magnitude

and are unchanged in terms of significance.

We also examine the impact of requiring that sample households

consist only of nuclear families. Loosening this restriction increases

the potential number of household members that may be employed

which would provide an alternative source of income. While the ad-

ditional income could lessen the reliance on public pension income

and, thus, dampen the response to check receipt, the labor market ac-

tivities of these family members might lead to spurious findings. As

shown in Panel C of Table 4, eliminating this sample criterion pro-

duces results that are nearly identical in magnitude to those found in

Table 3 and also increases the significance level of many coefficients.

In particular, we now find that the response to food consumption to

benefit check receipt is significantly different before and after the pay

frequency change.

As a final robustness check, we simultaneously relax the same sam-

ple restrictions as in Panels A, B, and C of Table 4. The results from

using this sample, which is substantially larger than the Regression

sample used in Table 3, are shown in Panel D of Table 4. Once again,

the results are essentially unchanged. We now find that the decline in

consumption between the check receipt month and the following month

prior to the reform is significant for both total and non-durable con-

sumption (although only marginally in the latter case). The difference

in the consumption response in the check receipt month is significantly

different before and after the pay frequency change for total, non-

durable, and food consumption. We do find evidence of a response

in strict non-durable consumption response after the reform although

this result is marginally significant. However, the estimated response

is nearly 60 percent smaller than before the change. Overall, the set

of results in Table 4 indicates that our findings are robust to a number

of sample selection criteria.
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5.4 Explanations Based on Variants of the LCPIH

While the basic LCPIH model predicts that consumption should not be

excessively sensitive to predictable income fluctuations, variants of the

LCPIH predict that consumption movements will be contemporaneous

with income changes. Zeldes (1989) and Deaton (1991) show that

liquidity (borrowing) constraints will cause consumption to respond

to predictable income changes since households that desire to borrow

from future income to raise current consumption are unable to do so.

Numerous studies have found evidence that consumption tracks income

for constrained households but does not for unconstrained households

where either the households assets or the households asset to income

ratio is used a as proxy for liquidity constraints (e.g., Zeldes 1989).

Models that allow for precautionary savings, or saving for a rainy day,

also generate consumption growth that is faster than predicted by the

basic LCPIH. Carroll (1997) shows that among buffer stock consumers,

those with higher predictable permanent income growth with also have

higher levels of consumption growth.

For elderly Japanese households receiving public pension income,

these standard explanations for rejecting the basic LCPIH are less

plausible. Among these households, real income growth is zero since

benefits are only adjusted for changes in the price level. While income

does fluctuate between zero and the benefit amount from month to

month, households are not constrained from borrowing from higher

future income. Rather, households can save income from the month

in which benefits are paid to spend during an intervening month. As

such, liquidity constraints should not be an area of concern. In ad-

dition, there is essentially no income uncertainty that would call for

precautionary savings. Moreover, Gourinchas and Parker (2002), when

calibrating the parameters of a life-cycle model using data from the

U.S., find that households transition from saving for precautionary

reasons to life-cycle (i.e., retirement) reasons in their early 40s. There-

fore, we would not expect these models to explain the consumption

fluctuations due to public pension receipt.
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Variants of the LCPIH also have implications for accumulated house-

hold assets. During the sample period, JFIES households in that began

their six month survey period during August, September, or October

participated in the Family Saving Survey (FSS) which collects wealth

information.30 For these households, we can compute net liquid fi-

nancial assets which includes the value of the household’s holdings in

checking and savings accounts, stocks, and bonds minus their credit

card debt and housing debt.31 Figure 5 presents the distribution of

the net liquid financial assets to annual income ratio by age.32 The

median household has four times its annual income in liquid financial

assets while households at the 25th percentile hold twice their annual

income in liquid assets. Even households at the 10th percentile have

liquid assets that near a year’s worth of income. This Figure suggests

that households in this sample are not liquidity constrained. Moreover,

an explanation of the findings based on a high rate of time preference

is not plausible given the high levels of asset holdings.

We further examine the liquidity constraint explanation by, follow-

ing the previous literature, splitting the sample based on the likelihood

of being liquidity constrained. Since only one-quarter of the sample can

be linked to the FSS, results using sample splits based on wealth yield

imprecise estimates. However, we can split the sample based on the

annual income measure used to generate Figure 5. Since this variable

measures (lagged) annual income during the year preceding the first

monthly interview, it can be used to split the sample because it is pre-

determined information in the context the household’s consumption

decisions during the survey period.

We categorize households by whether their lagged annual income

30The JFIES began collecting wealth information for all sample households in 2001.
31The FSS does not include the value of real assets such as real estate and vehicles.

Very few households in the hold housing debt so including this value has little effect on

results shown here.
32The annual income measure used to create these ratios is from a retrospective ques-

tion about household income in the twelve months preceding the household’s first JFIES

monthly interview.
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is below or above the median income for their survey year. Table 5

presents the results from estimating equation (2) where we include a

different set of the three check receipt timing indicators for each of

these two income groups. For both below and above median income

households, we find that consumption is sensitive to the receipt of in-

come before the pay frequency change but it is smooth after the change.

We can reject the null that the coefficients in the month of check re-

ceipt are the same both before and after this change for the low income

group for total and non-durable consumption. Similar patterns appear

for both strictly non-durable and food consumption for both sets of

households, as well being similar to the pooled results shown in Table

3, but we are unable to reject that the patterns change following the

pay frequency change due to the small sample sizes. One difference

between the two sets of households is that for the above median in-

come households, we find that the decline in consumption between the

month of check receipt and the month after receipt before the change is

marginally significant for total and non-durable consumption. The re-

sults in Table 5 generally show that the consumption increase appears

to decline more gradually over the quarterly intervals before the change

for the above median households while the decline appears to occur in

the last month before check receipt for lower income households. Al-

though these patterns differ somewhat across the two income groups,

both sets of responses to check receipt before the pay frequency change

are inconsistent with the basic life-cycle/permanent income hypothesis.

6 Conclusions

In this paper, we examine whether changing the frequency of income

payments affects the consumption smoothing behavior of households.

Public pension benefits, which comprise the vast majority of income for

retired Japanese households, were paid quarterly prior to 1990 and have

been paid every other month since that time. We find that monthly

household consumption significantly responds to benefit check receipt

when these benefits are paid quarterly. Since the payment frequency
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was shortened to bi-monthly intervals, there is no significant consump-

tion response to the receipt of these checks. Moreover, we find that

the consumption response in the month of benefit receipt is signifi-

cantly different before and after the payment frequency change which

indicates that this change improved household consumption smoothing

behavior. These findings are robust to a number of sample specifica-

tions.

The standard life-cycle/permanent income hypothesis predicts that

households smooth consumption regardless of the frequency between

regular income payments. Augmenting the standard model to allow for

liquidity constraints suggests a consumption response to check receipt

but only for constrained households. Using past income as a proxy for

such constraints, we find no difference in the pattern of response to

check receipt across the income groups. Models where consumers have

hyperbolic discount rates or must exert willpower to control urges for

immediate consumption, however, can lead to consumption tracking

such predictable income receipt. Policies that account for this present

bias of consumers, such as constraining current spending by sending

consumers smaller but more frequent benefit payments, may help con-

sumers better smooth consumption. The findings in this paper are

consistent with such behavioral models since we find improved con-

sumption smoothing behavior as the interval between income receipt

gets smaller.

As we noted in the introduction, our results contribute to the lit-

erature in a number of ways. We add to the recent literature which

uses clearly identifiable income changes to test the LCPIH. Our find-

ings reject this model when checks are delivered quarterly but do not

reject the model when checks are sent bi-monthly. One could inter-

pret these results as evidence of context-specificity for the LCPIH.

However, the behavioral models that we have discussed can explain

the increased smoothing behavior as income receipt becomes more fre-

quent. As such, our results contribute to the growing set of field studies

which is not easily explained by neoclassical theory but is consistent

with predictions of behavioral economic models. Moreover, this study
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provides empirical evidence for the suggestion that policies to shorten

the interval between public pension payments can impact household

consumption behavior.

32



7 Bibliography

Benhabib, Jess and Alberto Bisin (2005) “Modeling internal commit-

ment mechanisms and self-control: A neuroeconomics approach to

consumptionsaving decisions,” Games and Economic Behavior, 52, 2,

p.460-92.

Browning, Martin and M. Dolores Collado (2001) “The Response of

Expenditures to Anticipated Changes: Panel Data Estimates,” Amer-

ican Economic Review, 91, 3, 681-92.

Browning, Martin and Thomas F. Crossley (2001) “The Life-Cycle

Model of Consumption and Saving,” Journal of Economic Perspectives,

15, 3, 3-22.

Browning, Martin and Annamaria Lusardi (1996) “Household Sav-

ing: Micro Theories and Micro Facts,” Journal of Economic Literature,

34, 4, 1797-1855.

Camerer, Colin, Samuel Issacharoff, George Loewenstein, Ted O’Donoghue,

and Matthew Rabin (2003) Regulation for Conservatives: Behavioral

Economics and the Case for ‘Asymmetric Paternalism’, University of

Pennsylvania Law Review, 151, 3, p.1211-54.

Casey, Bernard H. (2004). “Reforming the Japanese Retirement In-

come System: A Special Case?” Boston College Center for Retirement

Research GIB #4.

Carroll, Christopher D. (1997) “Buffer-Stock Saving and the Life

Cycle/Permanent Income Hypothesis,” Quarterly Journal of Economics,

Vol. 107, no. 1 (February 1997): 1-56.

Carroll, Gabriel D., James J. Choi, David Laibson, Brigitte Madrian,

and Andrew Metrick (2005) “Optimal Defaults and Active Decisions,”

National Bureau of Economic Research Working Paper No. 11074.

Cochrane, John H. (1989) “The Sensitivity of Tests of the Intertem-

poral Allocation of Consumption to Near-Rational Alternatives,” Amer-

ican Economic Review, 79, 3, 319-37.

Deaton, Angus (1991) “Saving and Liquidity Constraints,” Econo-

metrica, Vol. 59, No. 5, (September 1991), pp. 1221-48.

Dobkin, Carlos and Steven L. Puller (Forthcoming) “The Effects

33



of Government Transfers on Monthly Cycles in Drug Abuse, Hospital-

ization and Mortality ,” Journal of Public Economics.

Fudenberg, Drew and David K. Levine (2006) ”A Dual-Self Model

of Impulse Control,” American Economic Review, 96, 5, p.1449-76.

Gourinchas, Pierre-Olivier and Jonathan A. Parker (2002) “Con-

sumption Over the Life Cycle,” Econometrica, 70, 1, 47-89.

Hsieh, Chang-Tai (2003). ”Do Consumers React to Anticipated In-

come Shocks? Evidence from the Alaska Permanent Fund,” American

Economic Review, 93(1):397-405.

Johnson, David S., Jonathan A. Parker, and Nicholas S. Souleles,

“Household Expenditure and the Income Tax Rebates of 2001,” Amer-

ican Economic Review, 96:5 (December 2006), 1589-1610.

Laibson, David (1997) “Golden Eggs and Hyperbolic Discounting,”

Quarterly Journal of Economics, 112, 2, p.443-77.

Loewenstein, George and Ted O’Donoghue (2007) “The Heat of

the Moment: Modeling Interactions Between Affect and Deliberation,”

Carnegie Mellon University Manuscript.

Loewenstein, George and Emily Haisley (2007) “The Economist

as Therapist: Methodological Ramifications of ’Light’ Paternalism,”

Carnegie Mellon University Manuscript.

Madrian, Brigitte C. and Dennis F. Shea (2001) ”The Power of

Suggestion: Inertia in 401(k) Participation and Savings Behavior,”

Quarterly Journal of Economics, 116, 4, p. 1149-87.

Parker, Jonathan A. (1999). “The Reaction of Household Con-

sumption to Predictable Changes in Social Security Taxes,” American

Economic Review, 89(4):959-73.

Paxson, Christina H. (1993) “Consumption and Income Seasonality

in Thailand,” Journal of Political Economy, 101, 1, 39-72.

Phillips, David P., Nicholas Christenfeld, and Natalie M. Ryan

(1999) “An Increase in the Number of Deaths in the United States

in the First Week of the Month,” New England Journal of Medicine,

341, 2, .

Riddell, Chris, and Rosemarie Riddell (2006) “Welfare Checks,

Drug Consumption, and Health: Evidence from Vancouver Injection

34



Drug Users,” Journal of Human Resources 41(1): 138161.

Shea, John (1995). “Union Contracts and the Life-Cycle/Permanent-

Income Hypothesis,” American Economic Review, 85, 1, 186-200.

Souleles, Nicholas S. (1999). “The Response of Household Con-

sumption to Income Tax Refunds,” American Economic Review, 89(4):947-

58.

Shapiro, Jesse M. (2005) “Is there a daily discount rate? Evidence

from the food stamp nutrition cycle,” Journal of Public Economics, 89,

2-3, 303325.

Stephens Jr., Melvin (2003). “‘3rd of tha Month’: Do Social Se-

curity Recipients Smooth Consumption Between Checks?” American

Economic Review, March 2003, vol.93, n.1, p.406-422.

Stephens Jr., Melvin (2006). “Paycheque Receipt and the Timing

of Consumption,” The Economic Journal, August 2006, vol. 116, issue

513, p.680-701.

Stephens Jr., Melvin (2008). “The Consumption Response to Pre-

dictable Changes in Discretionary Income: Evidence from the Repay-

ment of Vehicle Loans,” Review of Economics and Statistics, May 2008,

vol. 90, no. 2, p.241-52.

Thaler, Richard H. and Cass R. Sunstein (2003). “Libertarian Pa-

ternalism,” American Economic Review, 93, 2, p.175-79.

Wilcox, David W. (1989). “Social Security Benefits, Consumption

Expenditure, and the Life Cycle Hypothesis,” The Journal of Political

Economy, 97, 2, p. 288-304.

Wilde, Parke E. and Christine K. Ranney (2000). “The Monthly

Food Stamp Cycle: Shopping Frequency and Food Intake Decisions in

an Endogenous Switching Regression Framework,” American Journal

of Agricultural Economics, 82, 1, p.200-13.

Zeldes, Stephen P. (1989) “Consumption and Liquidity Constraints:

An Empirical Investigation,” Journal of Political Economy, 97, 2, 305-

46.

35



T
ab

le
1:

D
es

cr
ip

ti
ve

S
ta

ti
st

ic
s

fo
r

M
on

th
ly

O
b
se

rv
at

io
n
s

N
u
cl

ea
r

H
ou

se
h
ol

d
s

W
it

h
N

on
-W

or
k
in

g
H

ea
d
s

A
ge

s
65

an
d

O
ve

r
(I

n
co

m
e

an
d

C
on

su
m

p
ti

on
in

1,
00

0
Y

en
)

Fu
ll

Sa
m

pl
e

R
eg

re
ss

io
n

Sa
m

pl
e

B
ef

or
e

C
ha

ng
e

A
ft

er
C

ha
ng

e
B

ef
or

e
C

ha
ng

e
A

ft
er

C
ha

ng
e

St
d.

Sh
ar

e
St

d.
Sh

ar
e

St
d.

Sh
ar

e
St

d.
Sh

ar
e

V
ar

ia
bl

e
M

ea
n

D
ev

.
Z
er

o
M

ea
n

D
ev

.
Z
er

o
M

ea
n

D
ev

.
Z
er

o
M

ea
n

D
ev

.
Z
er

o
T
ot

al
In

co
m

e
20

1
31

6
0.

33
23

1
29

1
0.

29
27

4
37

0
0.

31
28

7
31

0
0.

23
P

ub
lic

P
en

si
on

B
en

efi
ts

16
6

30
0

0.
67

20
1

26
9

0.
57

23
7

35
9

0.
66

25
2

28
6

0.
5

T
ot

al
H

ou
se

ho
ld

C
on

su
m

pt
io

n
21

2
16

9
0

22
6

18
5

0
22

6
17

1
0

23
3

18
6

0
N

on
du

ra
bl

es
12

9
81

0
13

8
87

0
13

8
89

0
14

1
82

0
St

ri
ct

ly
N

on
-D

ur
ab

le
10

8
64

0
11

5
73

0
11

4
69

0
11

8
67

0
Fo

od
C

on
su

m
pt

io
n

57
25

0
59

25
0

59
27

0
60

26
0

Sp
ou

se
E

m
pl

oy
ed

0.
08

0.
28

0.
92

0.
08

0.
27

0.
92

0.
09

0.
29

0.
91

0.
08

0.
27

0.
92

A
ge

of
H

H
H

ea
d

71
.9

5.
1

0
71

.9
5.

4
0

70
.9

4.
7

0
71

.7
5.

3
0

Si
x

M
on

th
Su

rv
ey

P
er

io
d

T
ot

al
s

T
ot

al
In

co
m

e
11

87
84

2
0.

04
13

90
84

7
0.

03
16

15
67

5
0

17
14

74
3

0
P

ub
lic

P
en

si
on

97
9

69
7

0.
14

12
07

70
5

0.
09

13
91

49
3

0
15

09
55

9
0

M
on

th
ly

O
bs

er
va

ti
on

s
16

,6
91

24
,6

15
4,

53
3

11
,0

52
N

um
be

r
of

H
ou

se
ho

ld
s

7,
08

5
3,

21
1



T
ab

le
2:

M
on

th
ly

In
co

m
e

C
h
an

ge
s

D
u
e

to
T

h
e

R
ec

ei
p
t

of
P

u
b
li
c

P
en

si
on

In
co

m
ea

P
ub

lic
P
en

si
on

B
en

efi
ts

T
ot

al
In

co
m

e
B

ef
or

e
C

ha
ng

e
A

ft
er

C
ha

ng
e

E
nt

ir
e

P
er

io
d

B
ef

or
e

C
ha

ng
e

A
ft

er
C

ha
ng

e
E

nt
ir

e
P
er

io
d

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

∆
C

H
E

C
K

M
O

N
T

H
B

E
F

O
R

E
t

69
1*

**
69

2*
**

68
8*

**
69

4*
**

(7
.9

)
(8

.1
)

(8
.2

)
(8

.6
)

∆
M

O
N

T
H

A
F

T
E

R
B

E
F

O
R

E
t

3.
5*

*
-0

.2
12

.3
**

*
0.

8
(1

.6
)

(2
.3

)
(3

.2
)

(4
.2

)
∆

C
H

E
C

K
M

O
N

T
H

A
F

T
E

R
t

50
2*

**
49

8*
**

50
5*

**
49

6*
**

(4
.0

)
(4

.4
)

(4
.2

)
(5

.0
)

M
on

th
E

ffe
ct

s?
N

o
N

o
Y

es
N

o
N

o
Y

es

a
T

h
e

d
ep

en
d
en

t
va

ri
a
b
le

is
th

e
ch

a
n
g
e

b
et

w
ee

n
m

o
n
th

s
t
−

1
a
n
d

t
in

th
e

le
v
el

o
f
th

e
in

co
m

e
m

ea
su

re
sh

ow
n

a
t

th
e

to
p

o
f

ea
ch

co
lu

m
n
.

A
ll

co
lu

m
n
s

re
p
o
rt

O
L
S

re
g
re

ss
io

n
s

w
h
ic

h
in

cl
u
d
e

a
g
e,

in
d
ic

a
to

rs
fo

r
th

e
in

tr
o
d
u
ct

io
n

o
f
th

e
C

o
n
su

m
p
ti

o
n

T
a
x

in
M

a
rc

h
a
n
d

A
p
ri

l,
1
9
8
9
,
a
n
d

in
d
ic

a
to

rs
co

rr
es

p
o
n
d
in

g
ea

ch
m

o
n
th

in
th

e
si

x
m

o
n
th

su
rv

ey
p
er

io
d
.

C
a
le

n
d
a
r

m
o
n
th

in
d
ic

a
to

rs
a
re

in
cl

u
d
ed

in
co

lu
m

n
s

(3
)

a
n
d

(6
).

∗ ,
∗∗

,
a
n
d
∗∗
∗

re
p
re

se
n
t

si
g
n
ifi

ca
n
ce

a
t

th
e

1
0

p
er

ce
n
t,

5
p
er

ce
n
t,

a
n
d

1
p
er

ce
n
t

le
v
el

s,
re

sp
ec

ti
v
el

y.



T
ab

le
3:

T
h
e

Im
p
ac

t
of

P
u
b
li
c

P
en

si
on

R
ec

ei
p
t

on
C

on
su

m
p
ti

on
a

T
ot

al
N

on
du

ra
bl

e
St

ri
ct

ly
Fo

od
C

on
su

m
pt

io
n

C
on

su
m

pt
io

n
N

on
du

ra
bl

e
C

on
su

m
pt

io
n

(1
)

(2
)

(3
)

(4
)

∆
C

H
E

C
K

M
O

N
T

H
B

E
F

O
R

E
t

0.
06

6*
**

0.
04

3*
**

0.
02

2*
*

0.
01

7*
(0

.0
15

)
(0

.0
12

)
(0

.0
11

)
(0

.0
09

)
∆

M
O

N
T

H
A

F
T

E
R

B
E

F
O

R
E

t
0.

03
9*

*
0.

02
8*

*
0.

02
4*

*
0.

02
4*

**
(0

.0
15

)
(0

.0
11

)
(0

.0
11

)
(0

.0
09

)
∆

C
H

E
C

K
M

O
N

T
H

A
F

T
E

R
t

0.
02

0
0.

00
7

0.
00

3
0.

00
5

(0
.0

12
)

(0
.0

09
)

(0
.0

09
)

(0
.0

07
)

F
-t

es
t

(p
-v

al
ue

)
fo

r
eq

ua
lit

y
of

co
effi

ci
en

ts
on

ch
ec

k
ti

m
in

g
2.

85
*

1.
19

0.
02

0.
57

eff
ec

ts
be

fo
re

fr
eq

ue
nc

y
ch

an
ge

(0
.0

91
)

(0
.2

75
)

(0
.8

92
)

(0
.4

52
)

co
effi

ci
en

ts
on

m
on

th
of

re
ce

ip
t

6.
1*

*
7.

16
**

*
2.

21
1.

27
eff

ec
ts

be
fo

re
an

d
af

te
r

ch
an

ge
(0

.0
14

)
(0

.0
07

)
(0

.1
37

)
(0

.2
61

)

a
T

h
e

d
ep

en
d
en

t
va

ri
a
b
le

is
th

e
ch

a
n
g
e

b
et

w
ee

n
m

o
n
th

s
t
−

1
a
n
d

t
in

th
e

lo
g

o
f

th
e

av
er

a
g
e

d
a
il
y

co
n
su

m
p
ti

o
n

m
ea

su
re

sh
ow

n
a
t

th
e

to
p

o
f

ea
ch

co
lu

m
n
.

A
ll

co
lu

m
n
s

re
p
o
rt

O
L
S

re
g
re

ss
io

n
s

w
h
ic

h
in

cl
u
d
e

a
g
e,

in
d
ic

a
to

rs
fo

r
th

e
ca

le
n
d
a
r

m
o
n
th

,
in

d
ic

a
to

rs
fo

r
h
av

in
g

a
fi
ft

h
d
ay

in
th

e
m

o
n
th

fo
r

ea
ch

d
ay

o
f
th

e
w

ee
k
,
th

e
n
u
m

b
er

o
f
m

o
n
th

ly
h
o
li
d
ay

s
fa

ll
in

g
o
n

a
g
iv

en
d
ay

fo
r

ea
ch

d
ay

o
f

th
e

w
ee

k
,

in
d
ic

a
to

rs
fo

r
M

a
rc

h
1
9
8
9

a
n
d

A
p
ri

l
1
9
8
9

co
rr

es
p
o
n
d
in

g
to

th
e

co
n
su

m
p
ti

o
n

ta
x

in
tr

o
d
u
ct

io
n
,

a
n
d

in
d
ic

a
to

rs
co

rr
es

p
o
n
d
in

g
to

ea
ch

m
o
n
th

in
th

e
si

x
m

o
n
th

su
rv

ey
p
er

io
d
.
∗ ,
∗∗

,
a
n
d
∗∗
∗

re
p
re

se
n
t

si
g
n
ifi

ca
n
ce

a
t

th
e

1
0

p
er

ce
n
t,

5
p
er

ce
n
t,

a
n
d

1
p
er

ce
n
t

le
v
el

s,
re

sp
ec

ti
v
el

y.



T
ab

le
4:

T
h
e

Im
p
ac

t
of

P
u
b
li
c

P
en

si
on

R
ec

ei
p
t

on
C

on
su

m
p
ti

on
R

ob
u
st

n
es

s
C

h
ec

k
s

T
ot

al
N

on
du

ra
bl

e
St

ri
ct

ly
Fo

od
C

on
su

m
pt

io
n

C
on

su
m

pt
io

n
N

on
du

ra
bl

e
C

on
su

m
pt

io
n

(1
)

(2
)

(3
)

(4
)

A
.
In

cl
ud

e
H

ou
se

ho
ld

s
R

ep
or

ti
ng

Fe
w

er
P
ay

m
en

ts
(N

=
17

,3
80

)

∆
C

H
E

C
K

M
O

N
T

H
B

E
F

O
R

E
t

0.
05

9*
**

0.
04

5*
**

0.
02

8*
**

0.
01

7*
*

(0
.0

13
)

(0
.0

10
)

(0
.0

10
)

(0
.0

08
)

∆
M

O
N

T
H

A
F

T
E

R
B

E
F

O
R

E
t

0.
03

7*
**

0.
03

1*
**

0.
02

7*
**

0.
02

4*
**

(0
.0

14
)

(0
.0

10
)

(0
.0

10
)

(0
.0

08
)

∆
C

H
E

C
K

M
O

N
T

H
A

F
T

E
R

t
0.

01
7

0.
00

7
0.

00
5

0.
00

5
(0

.0
11

)
(0

.0
08

)
(0

.0
08

)
(0

.0
06

)

F
-t

es
t

(p
-v

al
ue

)
fo

r
eq

ua
lit

y
of

co
effi

ci
en

ts
on

ch
ec

k
ti

m
in

g
2.

40
1.

41
0.

00
0.

62
eff

ec
ts

be
fo

re
fr

eq
ue

nc
y

ch
an

ge
(0

.1
21

)
(0

.2
35

)
(0

.9
67

)
(0

.4
29

)
co

effi
ci

en
ts

on
m

on
th

of
re

ce
ip

t
6.

60
**

9.
95

**
*

3.
64

*
1.

50
eff

ec
ts

be
fo

re
an

d
af

te
r

ch
an

ge
(0

.0
10

)
(0

.0
02

)
(0

.0
56

)
(0

.2
20

)

B
.
In

cl
ud

e
W

or
ki

ng
H

ou
se

ho
ld

s
(N

=
17

,6
96

)

∆
C

H
E

C
K

M
O

N
T

H
B

E
F

O
R

E
t

0.
06

1*
**

0.
03

8*
**

0.
01

8*
0.

01
5*

(0
.0

14
)

(0
.0

11
)

(0
.0

10
)

(0
.0

08
)

∆
M

O
N

T
H

A
F

T
E

R
B

E
F

O
R

E
t

0.
02

9*
*

0.
02

2*
*

0.
02

1*
0.

02
0*

*
(0

.0
15

)
(0

.0
11

)
(0

.0
11

)
(0

.0
09

)
∆

C
H

E
C

K
M

O
N

T
H

A
F

T
E

R
t

0.
01

5
0.

00
7

0.
00

3
0.

00
8

(0
.0

12
)

(0
.0

09
)

(0
.0

09
)

(0
.0

07
)

F
-t

es
t

(p
-v

al
ue

)
fo

r
eq

ua
lit

y
of

co
effi

ci
en

ts
on

ch
ec

k
ti

m
in

g
4.

45
**

1.
69

0.
09

0.
31

eff
ec

ts
be

fo
re

fr
eq

ue
nc

y
ch

an
ge

(0
.0

35
)

(0
.1

93
)

(0
.7

62
)

(0
.5

78
)

co
effi

ci
en

ts
on

m
on

th
of

re
ce

ip
t

6.
65

**
*

5.
96

**
1.

27
0.

37
eff

ec
ts

be
fo

re
an

d
af

te
r

ch
an

ge
(0

.0
1)

(0
.0

15
)

(0
.2

6)
(0

.5
43

)

C
on

ti
n
u
ed

on
N

ex
t

P
ag

e



T
ab

le
4:

T
h
e

Im
p
ac

t
of

P
u
b
li
c

P
en

si
on

R
ec

ei
p
t

on
C

on
su

m
p
ti

on
R

ob
u
st

n
es

s
C

h
ec

k
s

(C
on

ti
n
u
ed

)a

T
ot

al
N

on
du

ra
bl

e
St

ri
ct

ly
Fo

od
C

on
su

m
pt

io
n

C
on

su
m

pt
io

n
N

on
du

ra
bl

e
C

on
su

m
pt

io
n

(1
)

(2
)

(3
)

(4
)

C
.
In

cl
ud

e
N

on
-N

uc
le

ar
H

ou
se

ho
ld

s
(N

=
20

,0
71

)

∆
C

H
E

C
K

M
O

N
T

H
B

E
F

O
R

E
t

0.
06

6*
**

0.
04

5*
**

0.
02

6*
**

0.
02

3*
**

(0
.0

13
)

(0
.0

10
)

(0
.0

10
)

(0
.0

08
)

∆
M

O
N

T
H

A
F

T
E

R
B

E
F

O
R

E
t

0.
03

8*
**

0.
02

7*
**

0.
02

4*
*

0.
02

4*
**

(0
.0

14
)

(0
.0

10
)

(0
.0

10
)

(0
.0

08
)

∆
C

H
E

C
K

M
O

N
T

H
A

F
T

E
R

t
0.

02
0*

0.
00

9
0.

00
9

0.
00

3
(0

.0
11

)
(0

.0
08

)
(0

.0
08

)
(0

.0
06

)

F
-t

es
t

(p
-v

al
ue

)
fo

r
eq

ua
lit

y
of

co
effi

ci
en

ts
on

ch
ec

k
ti

m
in

g
3.

95
**

2.
44

0.
09

0.
01

eff
ec

ts
be

fo
re

fr
eq

ue
nc

y
ch

an
ge

(0
.0

47
)

(0
.1

18
)

(0
.7

7)
(0

.9
41

)
co

effi
ci

en
ts

on
m

on
th

of
re

ce
ip

t
8.

04
**

*
9.

54
**

*
2.

19
4.

82
**

eff
ec

ts
be

fo
re

an
d

af
te

r
ch

an
ge

(0
.0

05
)

(0
.0

02
)

(0
.1

39
)

(0
.0

28
)

D
.
Si

m
ul

ta
ne

ou
sl

y
D

ro
p

Sa
m

e
R

es
tr

ic
ti

on
s

A
s

in
A

bo
ve

P
an

el
s

(N
=

26
,0

38
)

∆
C

H
E

C
K

M
O

N
T

H
B

E
F

O
R

E
t

0.
05

7*
**

0.
04

0*
**

0.
02

6*
**

0.
02

3*
**

(0
.0

11
)

(0
.0

08
)

(0
.0

08
)

(0
.0

06
)

∆
M

O
N

T
H

A
F

T
E

R
B

E
F

O
R

E
t

0.
02

7*
*

0.
02

5*
**

0.
02

2*
**

0.
02

0*
**

(0
.0

11
)

(0
.0

08
)

(0
.0

08
)

(0
.0

07
)

∆
C

H
E

C
K

M
O

N
T

H
A

F
T

E
R

t
0.

01
4

0.
00

9
0.

01
1*

0.
00

5
(0

.0
09

)
(0

.0
07

)
(0

.0
07

)
(0

.0
05

)

F
-t

es
t

(p
-v

al
ue

)
fo

r
eq

ua
lit

y
of

co
effi

ci
en

ts
on

ch
ec

k
ti

m
in

g
6.

81
**

*
2.

77
*

0.
25

0.
18

eff
ec

ts
be

fo
re

fr
eq

ue
nc

y
ch

an
ge

(0
.0

09
)

(0
.0

96
)

(0
.6

19
)

(0
.6

69
)

co
effi

ci
en

ts
on

m
on

th
of

re
ce

ip
t

10
.5

9*
**

9.
81

**
*

2.
48

5.
09

**
eff

ec
ts

be
fo

re
an

d
af

te
r

ch
an

ge
(0

.0
01

)
(0

.0
02

)
(0

.1
15

)
(0

.0
24

)

a
S
ee

n
o
te

s
to

T
a
b
le

3
.



T
ab

le
5:

T
h
e

Im
p
ac

t
of

P
u
b
li
c

P
en

si
on

R
ec

ei
p
t

on
C

on
su

m
p
ti

on
S
am

p
le

S
p
li
t

B
y

In
co

m
ea

T
ot

al
N

on
du

ra
bl

e
St

ri
ct

ly
Fo

od
C

on
su

m
pt

io
n

C
on

su
m

pt
io

n
N

on
du

ra
bl

e
C

on
su

m
pt

io
n

(1
)

(2
)

(3
)

(4
)

B
el

ow
M

ed
ia

n
In

co
m

e
∆

C
H

E
C

K
M

O
N

T
H

B
E

F
O

R
E

t
0.

06
4*

**
0.

03
9*

**
0.

02
3*

0.
01

8
(0

.0
18

)
(0

.0
14

)
(0

.0
13

)
(0

.0
12

)
∆

M
O

N
T

H
A

F
T

E
R

B
E

F
O

R
E

t
0.

04
6*

*
0.

03
8*

**
0.

03
5*

**
0.

02
4*

(0
.0

19
)

(0
.0

14
)

(0
.0

13
)

(0
.0

13
)

∆
C

H
E

C
K

M
O

N
T

H
A

F
T

E
R

t
0.

02
0

0.
01

2
0.

00
5

0.
00

2
(0

.0
14

)
(0

.0
10

)
(0

.0
10

)
(0

.0
08

)

A
bo

ve
M

ed
ia

n
In

co
m

e
∆

C
H

E
C

K
M

O
N

T
H

B
E

F
O

R
E

t
0.

06
8*

**
0.

04
6*

**
0.

02
2

0.
01

6
(0

.0
20

)
(0

.0
15

)
(0

.0
15

)
(0

.0
11

)
∆

M
O

N
T

H
A

F
T

E
R

B
E

F
O

R
E

t
0.

03
2

0.
01

9
0.

01
3

0.
02

4*
*

(0
.0

20
)

(0
.0

15
)

(0
.0

15
)

(0
.0

11
)

∆
C

H
E

C
K

M
O

N
T

H
A

F
T

E
R

t
0.

02
0

0.
00

1
-0

.0
00

4
0.

00
7

(0
.0

14
)

(0
.0

11
)

(0
.0

10
)

(0
.0

08
)

B
el

ow
M

ed
ia

n
In

co
m

e
F

-t
es

t
(p

-v
al

ue
)

fo
r

eq
ua

lit
y

of

co
effi

ci
en

ts
on

ch
ec

k
ti

m
in

g
0.

85
0

0.
8

0.
29

eff
ec

ts
be

fo
re

fr
eq

ue
nc

y
ch

an
ge

(0
.3

58
)

(0
.9

55
)

(0
.3

71
)

(0
.5

9)
co

effi
ci

en
ts

on
m

on
th

of
re

ce
ip

t
4.

02
**

2.
84

*
1.

23
1.

25
eff

ec
ts

be
fo

re
an

d
af

te
r

ch
an

ge
(0

.0
45

)
(0

.0
92

)
(0

.2
67

)
(0

.2
63

)

A
bo

ve
M

ed
ia

n
In

co
m

e
F

-t
es

t
(p

-v
al

ue
)

fo
r

eq
ua

lit
y

of

co
effi

ci
en

ts
on

ch
ec

k
ti

m
in

g
3.

28
*

2.
78

*
0.

35
0.

42
eff

ec
ts

be
fo

re
fr

eq
ue

nc
y

ch
an

ge
(0

.0
7)

(0
.0

95
)

(0
.5

54
)

(0
.5

17
)

co
effi

ci
en

ts
on

m
on

th
of

re
ce

ip
t

4.
02

**
6.

34
**

1.
64

0.
49

eff
ec

ts
be

fo
re

an
d

af
te

r
ch

an
ge

(0
.0

45
)

(0
.0

12
)

(0
.2

)
(0

.4
83

)

a
S
ee

n
o
te

s
to

T
a
b
le

3
.



Appendix Table 1: List of Japanese Holidays

Regular Holidays
Name of Holiday Month Day
New Year’s Day Jan 1
Coming-of-Age Day Jan 15
National Foundation Day Feb 11
Vernal Equinox Day March 20 or 21
Greenery Daya April 29
Constitution Memorial Day May 3
Children’s Day May 5
Marine Day July 20
Respect-for-the-Aged Day September 15
Autumnal Equinox Day September 23 or 24
Health and Sports Day October 10
Culture Day November 3
Labour Thanksgiving Day November 23
Emperor’s Birthdayb December 23

Special Holiday
Name of Holiday Year Month Day
The Funeral Ceremony of 1989 Feb 24

Emperor Showa.
The Ceremony of the Enthronement of 1990 November 12

His Majesty the Emperor (at the Seiden)
The Rite of Wedding of 1993 June 9

HIH Crown Prince Naruhito

aDuring the reign of Hirohito (Showa period, 1926-1989), Greenery day was the Emperor’s birthday.
bDecember 23 became the Emperor’s birthday after becoming the reign of Naruhito (Heisei period, 1989-).



Appendix Table 2: The Impact of Public Pension Receipt on Consumption
Full Specification

Total Nondurable Strictly Food
Consumption Consumption Nondurable Consumption

(1) (2) (3) (4)

∆CHECK MONTHBEFORE
t 0.0657*** 0.0425*** 0.0223** 0.0170*

(0.015) (0.012) (0.011) (0.0091)
∆MONTH AFTERBEFORE

t 0.0389** 0.0284** 0.0239** 0.0241***
(0.015) (0.011) (0.011) (0.0092)

∆CHECK MONTHAFTER
t 0.0198 0.00686 0.00255 0.00454

(0.012) (0.0093) (0.0089) (0.0072)
Age 0.000278 0.000129 -0.000247 -0.0000936

(0.00035) (0.00027) (0.00026) (0.00022)
January Indicator 0.0810 -0.132** -0.200*** -0.187***

(0.074) (0.054) (0.051) (0.044)
February Indicator 0.116*** 0.0270 0.00445 0.0377**

(0.027) (0.020) (0.019) (0.016)
March Indicator 0.0681*** 0.0447*** 0.0360*** 0.0339***

(0.018) (0.014) (0.013) (0.011)
April Indicator 0.0807** 0.0595** 0.00842 0.0824***

(0.037) (0.029) (0.026) (0.021)
June Indicator 0.0172 0.0256* 0.00674 0.0817***

(0.020) (0.015) (0.014) (0.011)
July Indicator 0.0997*** 0.0144 -0.00175 0.0793***

(0.035) (0.026) (0.025) (0.022)
August Indicator 0.130** 0.0249 0.0516 0.146***

(0.057) (0.042) (0.040) (0.036)
September Indicator 0.0334 0.0162 0.00862 0.0402

(0.039) (0.029) (0.028) (0.025)
October Indicator 0.112** 0.0923** 0.0712* 0.0687**

(0.055) (0.041) (0.039) (0.034)
November Indicator 0.120*** 0.0761*** 0.0411 0.0612***

(0.038) (0.028) (0.027) (0.024)
December Indicator 0.374*** 0.262*** 0.225*** 0.428***

(0.056) (0.042) (0.039) (0.035)
Second Interview Month Indicator -0.00476 -0.0123** -0.0114* -0.0136***

(0.0079) (0.0059) (0.0059) (0.0049)
Third Interview Month Indicator 0.0140* 0.00385 0.00413 -0.00727

(0.0078) (0.0060) (0.0058) (0.0046)
Fourth Interview Month Indicator -0.0130* -0.0141** -0.0115** -0.00912**

(0.0076) (0.0056) (0.0055) (0.0046)
Fifth Interview Month Indicator -0.0167** -0.0135** -0.0187*** -0.0107**

(0.0083) (0.0060) (0.0059) (0.0049)
Continued on Next Page



Appendix Table 2 (Continued)a

Total Nondurable Strictly Food
Consumption Consumption Nondurable Consumption

(1) (2) (3) (4)

Five Mondays Indicator -0.0297 -0.00896 0.0103 -0.0209
(0.032) (0.023) (0.022) (0.019)

Five Tuesdays Indicator -0.0131 -0.0157 -0.000240 -0.0212
(0.037) (0.027) (0.026) (0.022)

Five Wednesdays Indicator -0.0313 -0.00418 0.0186 -0.00231
(0.036) (0.026) (0.025) (0.021)

Five Thursdays Indicator -0.0427 -0.0148 0.00496 -0.00556
(0.034) (0.025) (0.023) (0.020)

Five Fridays Indicator -0.0483 -0.0210 -0.0161 -0.0401*
(0.036) (0.026) (0.025) (0.021)

Five Saturdays Indicator -0.00829 -0.00492 0.00958 -0.00637
(0.033) (0.024) (0.023) (0.020)

Five Sundays Indicator -0.0537 -0.0148 0.00541 0.00197
(0.038) (0.028) (0.027) (0.023)

Number of Monday Holidays -0.0390** -0.00471 0.0125 -0.0183
(0.019) (0.015) (0.014) (0.012)

Number of Tuesday Holidays 0.0161 0.0159 0.0292* -0.0111
(0.023) (0.016) (0.016) (0.015)

Number of Wednesday Holidays -0.00752 0.00326 0.0192 0.00187
(0.017) (0.013) (0.012) (0.011)

Number of Thursday Holidays 0.00893 0.00568 0.0297* 0.000186
(0.022) (0.017) (0.016) (0.014)

Number of Friday Holidays 0.00175 0.00800 0.0272** -0.00575
(0.018) (0.014) (0.014) (0.012)

Number of Saturday Holidays -0.00438 0.00483 0.0274** 0.00711
(0.018) (0.014) (0.013) (0.011)

Number of Sunday Holidays 0.0423** 0.0138 0.0205* 0.00947
(0.017) (0.012) (0.012) (0.011)

March 1989 Indicator 0.0976* 0.108** 0.113*** 0.132***
(0.057) (0.044) (0.040) (0.033)

April 1989 Indicator -0.163*** -0.169*** -0.173*** -0.174***
(0.056) (0.046) (0.047) (0.035)

F -test (p-value) for equality of

coefficients on check timing 2.85* 1.19 0.02 0.57
effects before frequency change (0.091) (0.275) (0.892) (0.452)
coefficients on month of receipt 6.1** 7.16*** 2.21 1.27
effects before and after change (0.014) (0.007) (0.137) (0.261)

aSee notes to Table 3.



A
p
p
en

d
ix

T
ab

le
3:

T
h
e

Im
p
ac

t
of

P
u
b
li
c

P
en

si
on

R
ec

ei
p
t

on
C

on
su

m
p
ti

on
S
am

p
le

S
p
li
t

B
y

A
ge

a

T
ot

al
N

on
du

ra
bl

e
St

ri
ct

ly
Fo

od
C

on
su

m
pt

io
n

C
on

su
m

pt
io

n
N

on
du

ra
bl

e
C

on
su

m
pt

io
n

(1
)

(2
)

(3
)

(4
)

U
nd

er
A

ge
70

∆
C

H
E

C
K

M
O

N
T

H
B

E
F

O
R

E
t

0.
07

9*
**

0.
05

4*
**

0.
03

6*
*

0.
02

0
(0

.0
20

)
(0

.0
15

)
(0

.0
15

)
(0

.0
12

)
∆

M
O

N
T

H
A

F
T

E
R

B
E

F
O

R
E

t
0.

04
0*

*
0.

04
8*

**
0.

04
4*

**
0.

03
4*

**
(0

.0
20

)
(0

.0
16

)
(0

.0
16

)
(0

.0
12

)
∆

C
H

E
C

K
M

O
N

T
H

A
F

T
E

R
t

0.
02

8*
0.

00
8

0.
00

4
0.

01
2

(0
.0

14
)

(0
.0

11
)

(0
.0

11
)

(0
.0

08
)

A
ge

70
an

d
A

bo
ve

∆
C

H
E

C
K

M
O

N
T

H
B

E
F

O
R

E
t

0.
05

4*
**

0.
03

2*
*

0.
01

0
0.

01
5

(0
.0

18
)

(0
.0

14
)

(0
.0

13
)

(0
.0

11
)

∆
M

O
N

T
H

A
F

T
E

R
B

E
F

O
R

E
t

0.
03

8*
0.

01
1

0.
00

6
0.

01
6

(0
.0

19
)

(0
.0

14
)

(0
.0

13
)

(0
.0

11
)

∆
C

H
E

C
K

M
O

N
T

H
A

F
T

E
R

t
0.

01
4

0.
00

6
0.

00
1

-0
.0

01
(0

.0
14

)
(0

.0
10

)
(0

.0
10

)
(0

.0
08

)

U
nd

er
A

ge
70

F
-t

es
t

(p
-v

al
ue

)
fo

r
eq

ua
lit

y
of

co
effi

ci
en

ts
on

ch
ec

k
ti

m
in

g
3.

79
*

0.
12

0.
21

1.
26

eff
ec

ts
be

fo
re

fr
eq

ue
nc

y
ch

an
ge

(0
.0

51
)

(0
.7

27
)

(0
.6

47
)

(0
.2

61
)

co
effi

ci
en

ts
on

m
on

th
of

re
ce

ip
t

4.
58

**
6.

63
**

3.
12

*
0.

26
eff

ec
ts

be
fo

re
an

d
af

te
r

ch
an

ge
(0

.0
32

)
(0

.0
1)

(0
.0

77
)

(0
.6

07
)

A
ge

70
an

d
A

bo
ve

F
-t

es
t

(p
-v

al
ue

)
fo

r
eq

ua
lit

y
of

co
effi

ci
en

ts
on

ch
ec

k
ti

m
in

g
0.

72
1.

95
0.

07
0.

01
eff

ec
ts

be
fo

re
fr

eq
ue

nc
y

ch
an

ge
(0

.3
97

)
(0

.1
63

)
(0

.7
87

)
(0

.9
34

)
co

effi
ci

en
ts

on
m

on
th

of
re

ce
ip

t
3.

37
*

2.
8*

0.
35

1.
43

eff
ec

ts
be

fo
re

an
d

af
te

r
ch

an
ge

(0
.0

66
)

(0
.0

94
)

(0
.5

53
)

(0
.2

31
)

a
S
ee

n
o
te

s
to

T
a
b
le

3
.



Figure 1: Monthly Income Receipt Before Pay Frequency Change
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Figure 2: Public Pension Benefits Before Pay Frequency Change
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Figure 3: Monthly Income Receipt After Pay Frequency Change

2 4 6 8 10 12

0
20

40
60

80
10

0

A. Share Receiving Any Income

Calendar Month

Pe
rc

en
t

Total Income>0
Public Pension>0

2 4 6 8 10 12

0
10

0
20

0
30

0
40

0
50

0
60

0

B. Average Monthly Income

Calendar Month

1,
00

0 
Ye

n

Total Income
Public Pension



Figure 4: Public Pension Benefits After Pay Frequency Change
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Figure 5: Net Liquid Assets to Yearly Income Ratio by Age
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