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ABSTRACT 

 

 During the Great Recession in the United States, a myriad of policy tools were used in the 

hopes stimulating a stagnant economy. The purpose of this paper is to look into the effects of one 

such tool that was used, the Economic Stimulus Payments (ESPs), which made up a significant 

portion of the Economic Stimulus Act of 2008. Specifically, this paper looks into the effect of 

these payments on household durable consumption. This research is an extension of the current 

literature on the subjects of ESPs (e.g. PSJM (2011)), which has focused on the effect of these 

ESPs on household expenditures on nondurables and discuss the effect on durables in a cursory 

manner.  Considering the fact that durables provide long-term benefits to households and has 

been largely unexplored as a channel through which payments to households affect the economy, 

it is important to understand the effect of the 2008 ESPs in this area.  This study analyzes data 

from 2008 Consumer Expenditure Survey from U.S. Bureau of Labor Statistics and uses a 

difference-in-difference model to access if the 2008 ESPs affected durable consumption in the 

second quarter of 2008. Overall, the results indicate that there was no effect of the 2008 ESPs on 

durable consumption. However, for middle income households and those that received their 

ESPs by electronic fund transfer, there was a statistically significant increase durable 

consumption associated with receiving an ESP.  For policy-makers, these results imply that who 

receives such payments and how they receive them effects how the payments are spent. 

Additionally, my findings imply that ESPs likely do not stimulate the economy through increase 

in durable consumption. 
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I. Introduction 

 

As economic conditions worsened in 2007 and the beginning of 2008, the Federal 

Government of the United States turned to fiscal policy in the hopes of halting the advance of the 

economic downturn that had begun to grip the country. The Economic Stimulus Act (ESA) of 

2008 was passed in early that with just such a purpose.    The largest portion of the $150 Billion 

allocated by this act went to tax rebates that were distributed to many households across the 

country.  These economic stimulus payments (ESPs), as they came to be known, were disbursed 

with the goal of stimulating household consumption, and, in turn, stimulating the sluggish 

aggregate demand in the country. The ESPs were distributed to households by either check or 

electronic fund transfer depending on whether the Internal Revenue Service had a bank account 

on file for a given household. Those who received an electronic transfer of the funds did so 

during a three-week period spanning late April and early May of 2008. These individuals 

received a notice of the transfer a few business days before it was completed. Those who were 

mailed their ESPs received them during a 9-week period spanning mid-May to mid-July. Such 

households received a notification from the IRS one week before the check was mailed. 

The amount a household received in their ESP was dependent on several factors.  A 

household’s ESP consisted of a base payment of $300. In addition, subject to qualification for 

the base payment, households would receive an additional $300 per child who qualified under 

the child tax credit. Generally, households ended up with a basic payment of $300 ($600 for 

couples filing jointly) and a taxpayer tax liability of about $600 ($1200 for couples filing 

jointly). Households without tax liability could receive the basic payment corresponding to their 
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marital status so long as they had $3,000 in qualifying income.
1
 The ESPs were also phased-out 

for higher income individuals.  The payments were decreased by 5 percent of the amount that an 

filer’s average gross income exceeded $75,000 (or $150,000 for couples). Overall, 

approximately 130 million households received an average of just under $1000 between May 

and July of 2008 (Broda and Parker, 2014). In total, $78 billion and $15 billion in ESPs were 

distributed in the second and third quarter of 2008 respectively.  These amounts corresponded to 

3.1 percent of personal consumption in the second quarter of 2008 and 0.6 percent of that 

quantity in the subsequent quarter (Broda and Parker, 2014). 

With such a large outlay of government funds, it is crucial to understand the myriad of 

effects of the 2008 ESPs. Scholars have done extensive work on the effect of these payments on 

total consumption (both individual and aggregate) and the effect on household expenditure on 

nondurable goods. However, the literature is largely silent on the effect that the 2008 ESPs had 

on durable goods like automobiles, housing, household furnishings, and appliances. The studies 

that have discussed durable consumption, including the work of Parker, Souleles, Johnson, and 

McClelland (PSJM) in 2011, found some basic evidence that the 2008 ESPs had an effect on 

durable expenditures, particularly in automobile purchases. Yet, the discussion of durable 

consumption in the current literature lacks depths in two regards.  Firstly, there has been only a 

cursory discussion of the overall effect of the 2008 ESPs on durable goods consumption.  The 

work that has been done has either inferred the effects on durable goods consumption or looked 

into the effects on individual categories of durables.  Secondly, and partially due to the lack of 

analysis of the effect on total durables, there has been no examination of the how the effect of the 

                                                           
1
 Qualifying income included earned income, and certain benefits including Social Security as well as certain 

railroad and veterans’ benefits. 
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2008 ESPs on durable consumption varies across different types of households.  To address these 

gaps, this analysis will attempt to answer the following questions:  

What was the effect of the 2008 Economic Stimulus Payments on household expenditures on 

durable goods? Does this affect vary by household income level, over different categories of 

durables, and by method of ESP dispersal? 

The answers to these questions are valuable for several reasons. The main value will be 

derived from an expansion of our understanding of the effect of a policy that cost the U.S. 

Government an excess of $100 billion. This work will expand on current literature in two ways. 

Firstly, this analysis will indicate whether durable goods consumption is one of channels through 

which the 2008 ESPs stimulated the economy. Such knowledge would allow us to better 

understand how future policies will work their way through the economy. The second and 

possibly more important way in which this analysis will be valuable is by generating a better 

understanding of the long-term effect of this policy. Unlike nondurable goods, durable goods can 

be used over multiple time periods and continue to generate utility for their owners over those 

periods.  Durable goods not only can provide utility from their use, they also can enhance 

productivity (e.g. a household appliance) and/or save time (e.g. a car). However, it is worth 

noting that this analysis only covers a portion of productivity-enhancing consumption. It does not 

discuss other such forms of consumption like health care expenditures and investment in 

children.   Understanding whether household responded to the 2008 ESPs with durable 

purchases, allows us to understand if this policy benefited households over time or just in the 

period they received their ESPs. A more comprehensive understanding of the effects of 

economic stimulus payments will allow us to better assess whether or not they should be used in 

the future as a tool to combat recessions. This paper goes beyond the question of did the stimulus 
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stimulate, and to ask whether this type of stimulus was the right policy to ensure both improve a 

stagnant economy and provide long-term benefits and productivity enhancements to the 

population it effects. 

II. Literature Review 

 

There has long been a debate within economic literature over the effect of changes in fiscal 

policy (either tax or spending-related) on the economy. Generally, scholars fall into one of two 

camps on this issue. Neoclassical scholars asserts that positive fiscal shocks (increasing 

government spending) will ultimately decrease consumption, decrease investment, and have a 

negative effect on the overall economy (Perotti, 2007)
2
. For example, Burnside, Eichenbaum, 

and Fisher (2004), in their analysis of post-World War II fiscal policy shocks find, that increases 

in government spending lead to decreases in consumption. In contrast, Neo-Keynesians assert 

that a positive fiscal shock will lead to an increase in consumption (Perotti, 2007), which could 

provide a positive stimulus to a depressed economy
3
. Perotti (2007), in his own analysis of fiscal 

shocks in the post-World War II period, finds the opposite result of Burnside, Eichenbaum, and 

Fisher (2004). In light of this divergence in economic theory, it is unclear whether positive fiscal 

shocks have a stimulating and/or depressing effect on the economy.  

Because of this, recent research has analyzed economic data in hopes of disentangling 

different channels through which fiscal policy operates. Moving into the subsection of the 

literature, which analyzes tax rebate payments and their effect on household consumption, 

generally there is support for the Neo-Keynesian perspective. Johnson, Parker, and Souleles 

                                                           
2
 For a more in-depth explanation of the effect of increases in government spending in a classical economic model, 

see Chapter 3 in Mankiw (2012). 
3
 For further explanation of the effect of increases in government spending in a Neo-Keynesian model, see Chapter 

11 in Mankiw (2012) 
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(2006) examined the effect of the 2001 Economic Stimulus Payments on household expenditure.  

They found that 20-40 percent of the payments on non-durable goods in the three months 

directly after the rebates were received, and approximately another 30 percent in three-month 

period after that.  They also found no evidence of an increase in expenditures on durable goods 

as a result of the 2001 ESPs.  Souleles (1999) studied the effect of annual tax refunds that 

occurred from 1980 to 1999 on household consumption. He found that households spent between 

35 and 60 percent of their yearly rebates within three months of receiving them. Agarwal, 

Chunlin and Souleles (2007) explored the effect of the 2001 ESPs on household spending and 

credit card usage. They found that households generally paid down their balances initially, but in 

subsequent periods increased their credit card spending. The end result was that on average 

households spent $200 (approximately 40% of the rebate) more on their credit card than they 

would have otherwise in the 9 months after receiving the rebate.  

The analysis by Mian and Sufi (2010) is the most relevant of those analyses that do not 

directly discuss the 2008 ESPs. This is because of its discussion of the economic stimulation as a 

result of rebates on durable consumption during the Great Recession. The authors looked into the 

Cars Allowance Rebate System (CARS and colloquially known as “Cash-for-Clunkers”) that 

was a component of the 2009 Stimulus Plan. Using city-level data on utilization of the CARS 

program, the authors estimated the marginal effect of the program by comparing the amount of 

car purchases in cities with high exposure to the program to those with lower exposure to it.   

The authors found that CARS led to additional 360,000 car purchases during the life of the 

program that would not have otherwise occurred.  However, they also found that many of these 

purchases were “pulled” from the near future. That is to say that it simply induced individuals 

who were planning on buying a vehicle in the near future to buy it sooner.  Mian and Sufi assert 
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that this then led to a significant drop in purchases of automobiles in the months following the 

program’s completion. The authors conclude that this inter-temporal shift in consumption led to 

the CARS program having no long-term effects on automobile consumption, and therefore, a 

limited effect as a fiscal tool. 

Much of the current literature, which specifically analyzes the effect of the 2008 ESPs, 

has shown an increase in consumption as a result of the ESPs (again lending credence the Neo-

Keynesian perspective), but contradict each other when it comes to the type of households 

registered the largest effect. The most applicable segment of the literature addresses government 

these payments and their effect on durable goods. There are also several works that discuss, in 

depth, the overall effects of the 2008 ESPs on household expenditures (See Parker, Souleles, 

Johnson, and McClelland (2011) and Broda and Parker (2012)). Lastly, some of a literature looks 

at different aspects of the effects of tax rebates, such as the payments’ effect on payday 

borrowing (See Bertrand and Morse (2009))
4
. 

Broda and Parker (2012), utilize data from the Nielson Consumer Survey to “measure the 

effect of the receipt of the 2008 ESPs on the demand for consumption by relating changes in the 

spending of a household to the timing of the receipt of its ESP,”(Broda and Parker, 2014).  

Because of the nature of their data, they focused solely on the effect of the ESPs on household 

nondurable goods.  Broda and Parker found that households increased their spending by about 10 

percent in the week that their ESPs arrived and approximately 4 percent over the seven-week 

period, which included their week of receipt and the following six weeks. These effects were 

found to be stronger in households without high past income and those which had low liquid 

                                                           
4
 Bertrand and Morse (2009) find that recipients of the 2008 ESPs that were frequent users of payday borrowing 

institutions use portion of their payments to pay off an average of 15 to 20 percent of their outstanding loans. 
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wealth. Their result implies that households with few liquid assets and lower incomes have pent 

up consumption that they have put off and it is released by tax rebates.  

Another major paper that discusses the 2008 ESPs and household expenditures, Sahm, 

Shapiro, and Slemrod (2010), estimated the marginal propensity to consume out of the 2008 

ESPs using data from the Reuters/University of Michigan household survey. The survey data 

indicates that only one fifth of those who were surveyed, at the time of the dispersal of the 

payments, planned on spending most of what they received. When surveyed three months after 

they received their ESP, only 80 percent of households that had said they would mostly spend 

the rebate had done so. Sahm, Shapiro, and Slemrod estimate that the marginal propensity to 

consume out of the 2008 ESPs was approximately one-third, meaning that consumers on average 

spent one-third of the money they received. In contrast to Broda and Parker (2010), they found 

evidence that older households, wealthier households and those with higher incomes or income 

expectations spent the largest portion of their rebates. 

Most related to my work is that of Parker, Souleles, Johnson, and McClelland (PSJM) 

(2011). They utilize the 2007 and 2008 iterations of the Consumer Expenditure Survey 

conducted by the Bureau of Labor Statistics to analyze the effect of the 2008 ESPs on total 

household expenditures as well as its specific effects on nondurable and durable consumption. 

Using Two-stage Least Squares and other methods, the authors estimate that households spent 

between 12 and 30 percent of their stimulus payments on nondurable consumption.  In addition, 

they find that households on average spent 53 percent of their ESPs on transportation (a key 

component of durable consumption). For other durable goods, they find small and statistically 

insignificant increases in expenditures as a result of the ESPs.  However, the authors did not look 

into how these expenditures broke down across different type of households.    
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III. Theoretical Background and Hypothesis 

 

 The Life-Cycle and Permanent Income Models are among the most predominant 

economic theories concerning how households and other consumption actors respond to change 

their consumption behavior in response to changes in income. These models were first 

formulated in the 1950’s by the partnership of Franco Modigliani and Richard Brumberg and 

Milton Friedman, respectively. The main contention of both of these models is that, when 

dealing with shocks to their income, households attempt to optimize their utility, not only in the 

current period, but also in future ones (Attanasio and Weber, 2010). Since their formulation, 

these models have been expanded and tested repeatedly. The expansion that is most important 

for this work was made by Hall (1979). Hall asserts that households will make their consumption 

and savings decisions as to keep the marginal utility of wealth constant over time (Attanasio and 

Weber, 2010). The main implication of this assertion, which Hall subsequently tested, is that 

anticipated changes in income do not predict future changes in consumption. Because the 2008 

ESPs were well-publicized, they certainly qualify as a predictable change in income. While 

testing the Life-Cycle/Permanent Income Hypothesis (LCPIH) for durables and nondurables 

separately, Starz (1989) found that, if you control for the adjustment costs nonseparability 

between durables and nondurables
5
, durable consumption falls in line with the LCPIH.  

 However, extensive testing of Hall’s assertion has called into question Starz’s findings. 

For example, Campbell and Mankiw (1990) found that future consumption, to some degree, can 

be forecasted, which is direct conflict with the Hall’s expansion of the LCPIH. More importantly 

for this analysis, Souleles  (1999) found that, when testing the LCPIH using tax rebate data from 

                                                           
5
 Adjustment costs are the cost, in terms of leisure time, that are required to consume durables. Nonseparability is 

the fact that when calculating utility of consumption we are unable to differentiate across categories. For more 

information on both conditions, see Starz (1989). 
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1980 to 1991, he rejected the null hypothesis that consumption would not change do to these 

anticipated changes in income and instead found an increase in total expenditures (both durable 

and nondurable goods). Souleles attributes this rejection of the LCPIH to the excess consumption 

sensitivity
6
 of households to changes in income. In essence, this means that households wait to 

buy certain goods because they are constrained by their financial resources (i.e. their incomes 

and access to credit).   Because of the disagreement in the literature and evidence of increases in 

nondurable consumption as a result of the 2008 ESPs, the hypothesis of this analysis will be that 

LCPIH fails to hold in the case of the 2008 ESPs and durable goods consumption.  Stated 

Formally: 

Hypothesis:  The 2008 Economic Stimulus Payments led to increase in durable consumption in 

the Second Quarter of 2008. 

IV. Data Description 

Consumer Expenditure Survey 

The data for this analysis comes from the Consumer Expenditure Survey (CE Survey). 

The CE Survey is administered by the United States Bureau of Labor Statistics and captures a 

representative sample of the entire civilian non-institutionalized population of the United States. 

It asks questions about the household expenditures, income, and other characteristics of 

consumer units
7
 including demographics. When households are interviewed they are asked to 

recollect the expenditures by all members of the consumption unit(s) within the household, on 

various types of goods and services over the preceding three month period. Each household that 

participates in the survey is interviewed for five consecutive quarters and then is dropped from 

the sample. Though new families are not added randomly, the sample is still representative of the 
                                                           
6
 This is akin the pent up consumption discussed in the previous section. 

7
 This definition of consumer unit covers various types of households including families, single individuals, and 

other units that make collective expenditure decisions. 
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population of the United States.  Families are added based on the current demographic 

composition of the sample in an effort to ensure that it is representative.  The first interview is 

used to gather demographic information, while the four subsequent interviews are used to 

administer the entire survey. The fifth interview also includes an annual supplement, which is 

used to create a financial profile of the household.  Because of this household rotation, new 

consumer units are added to the sample every month. As PSJM (2011) point out, this allows the 

effects of ESPs given out at different times throughout 2008. 

There are two versions of the CE Survey, the Diary Survey and the Interview Survey. 

These versions differ in their collection method, sample, and the information they collect. 

Though they are very similar in many respects, the Interview Survey contains more extensive 

data on durable consumption and will therefore be the version used for this analysis. The 

Interview Survey is collected using face-to-face meetings and some limited telephone contact. 

All the information provided is collected directly by the interviewer
8
.  

Within the larger sample of the CE Survey, I am interested in the subpopulation of 

individuals who received the Economic Stimulus Payments of 2008.  One of the advantages 

using this data, in comparison to other sources, is that, in the months surrounding the dispersal of 

these payments, questions about the 2008 ESPs were included in the survey.  The data available 

from these questions includes which of the surveyed households received an ESP, the size of 

their ESP, the method by which they received an ESP, as well as the month in which their ESP 

was received. The survey has 6,417 observations for this subpopulation. Of this subgroup, this 

analysis will be examining only those who received ESPs in either the second quarter of 2008 or 

                                                           
8
 This is in contrast to the Diary Survey, which is, in part, collected using a booklet filled out by the respondent. 
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July of that year and reported their first quarter expenditures to the BLS. So, the sample will be 

reduced to 4,549 consumer units
9
. 

Key Variables 

The dependent variable of interest in this analysis is the total durable expenditures by a 

given household.
10

 Considering the fact that the Consumer Expenditure Survey’s data does not 

contain a variable that captures total spending on durables, it was necessary to create one. I 

created a composite variable, which is the sum of a household’s spending on several types of 

durable goods and services. Those expenditures include those on shelter, home furnishings and 

equipment (including appliances), electronics, sports equipment, toys, cameras, as well as down 

payments on boats and campers, and expenditures by households on education.  This design for 

the total durable consumption variable is consistent the work done by PJSM (2011) on durables 

and the 2008 ESPs.   

 The independent variable of interest in this analysis is an indicator of whether the 

household in question received any funds from an ESP in the second quarter of 2008. A 

particular household could receive multiple ESPs if there were multiple individuals or groups of 

individuals with in the consumer unit who filed their federal taxes separately. So, households 

who received any of their total ESPs in the targeted time frame will be considered. This analysis 

will only consider those who received an ESP in the second quarter of 2008 and in July of 2008 

because those who received it later did so due to discrepancies in previous years’ taxes or other 

irregularities. ESPs received late (after July 2008), will be excluded from this analysis because 

they have no effect on second quarter expenditures and do not help us define the treatment and 

                                                           
9
 This number varies slightly based on the specification being used. 

10
 The actual durable expenditures variable that was used in all tests was the natural log of each household’s durable 

consumption plus 1. The one was added to prevent the loss of data due to logging. The same process was used to 

adjust the log of nondurable expenditures. 
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control groups. This is consistent with previous analyses in the literature including PSJM (2011). 

In light of the fact that the independent variable in this analysis is receipt of ESP not the amount 

of that payment, it seems logical to consider a household that received any portion of their ESP 

in the second quarter as part of the treatment group.  While such individuals may not have 

received high levels of the treatment, because the received some portion of it within the time 

frame considered, they must be included in the treatment group. 

Some key control variables in this analysis include age, income, and nondurable goods 

consumption.
11

 On one level, these controls may be necessary because the preliminary testing 

shows that the control and treatment groups have statistically significant differences in their 

means for these variables. Age and income also have statistically significant correlations with to 

both the treatment variable and expenditure on durable goods (See Descriptive Statistics section 

below) and previous studies have shown evidence of a relationship between the 2008 ESPs and 

nondurable expenditures (PSJM, 2011).  

In order to examine income’s role in the relationship between durable consumption and 

the 2008 ESPs, respondents were divided into three income groups: high, middle, and low. The 

households put in the low income group were those with incomes less than or equal to $32,000 

per year. The households put in the middle income group were those who had incomes between 

$32,000 and $74,677 (including the end point). The households put in the high income group 

were those who had incomes between greater than $74,677. This construction of income groups 

is consistent with the specification used by PSJM (2011) in their work on the 2008 ESPs. 

                                                           
11

 Age was controlled for using a variable noting the age of the respondent to the survey. To capture nondurable 

expenditures, this analysis will use a composite variable similar, in design, to the one described for durable 

expenditures. This variable will indicate the total consumer unit expenditure in a given quarter on food, alcohol, 

utilities, housing operations (e.g. domestic help), personal items, reading, miscellaneous items, gasoline and motor 

oil, tobacco, apparel, and health care. This design for the total nondurable consumption variable is consistent the 

work done by PJSM (2011), which has been referenced previously. 
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Descriptive Statistics  

Table A1 (See Appendix) displays several differences of means tests for several potential 

confounding variables. These variables include:  respondent age, total consumer unit income, 

number of members in the consumer unit, an indicator of respondent homeownership, an 

indicator of whether the consumer unit is below the poverty line, number of wage earners in 

consumer unit, the total number of hours worked per week in consumer unit, the total nondurable 

expenditures by consumer unit, and an indicator of whether consumer unit received their ESP by 

Electronic Fund Transfer (EFT). These tests were used to check the balance between our control 

and treatment groups.
12

   

As can be seen in columns 3 and 6 of Table 1, there are statistically significant (at 

varying levels of significance) differences between the control and treatment groups in the first 

and second quarters of 2008. In both quarters, the treatment group is younger than the control 

group. It is also the case that in both quarters the treatment group has a higher annual income 

than the control group. This difference in income may be due, in part, to the control group 

households having more wage earners within them on average.  Not surprisingly, there is a lower 

proportion of the treatment group that is below the poverty line. The consumer units in the 

treatment group received their ESPs via Electronic Fund Transfer to a greater degree than the 

individuals in the control group. All of these differences are (at least) significant at the 5 percent 

level with the exception of household poverty which is only significant at the 10 percent level. 

These differences are also similar in both magnitude and significance across the two quarters. 

                                                           
12

 The treatment group is those that received ESPs in the second quarter of 2008. The control group is those who 

received their ESPs in July 2008. The difference between these two groups in theory should be minimal because the 

order of receipt was assigned randomly, based on an individual’s Social Security number. Those who received it 

after July did so because the filed the previous year’s taxes late or because of some similar factor. I theorize that any 

significant difference between the groups can be attributed to the households receiving their ESPs by EFT are 

exclusively in the treatment group. 
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Additionally, it is worth noting that the there is a statistically significant difference in durable 

consumption between control group and treatment groups in quarter 2 of 2008. The design of the 

model used will compensate for this difference and the others mentioned above. 

Table A2 (See Appendix) displays some summary statistics on all of the variables of 

interest in this analysis. It also displays correlations between those variable. The main correlation 

of interest is the one between the treatment variable and the durable expenditures.  In column 5 

row 2, it can be seen that there is a small (0.05), but statistically significant (at all conventional 

levels with a p-value of 0.01) correlation between these two variables. As can be seen in rows 5 

and 6, there are several variables that have statistically significant relationships (at least at the 10 

percent level, some are more significant than that) with both the treatment variable and durables 

good expenditures. Age, income, family size, and receiving an ESP by EFT all have such 

relationships with the main variables of interest. Thusly, they are prime candidates to be included 

as control variables in this analysis.  

One other fact that can be gleaned from the correlations provided in Table A2, is that this 

analysis will likely have to accept some level of multicollinearity if controls are included. Many 

of the variables mentioned in the previous paragraph as likely control variables have at least 

some level of correlation among themselves. Though the strength of correlation between these 

independent variables (including the treatment variable), many of these collinear relationship are 

statistically significant at all conventional levels. This means that in all likelihood the standard 

errors of this analysis will be larger than they would be otherwise, which will decrease the power 

of test that are utilized. 
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V. Empirical Model 

In order to answer the question of whether the 2008 ESPs had an effect on durable goods 

consumption, I developed a model of the durable goods expenditure in the first two quarters of 

2008. I ran a difference-in-difference model utilizing the households that received their ESPs in 

the second quarter of 2008 (April, May, or June) as the treatment group and those who received 

it in July of 2008 as the control group.
13

 I will compare durable goods expenditures across these 

two groups to access whether receiving an ESP in the second quarter had any differential effect 

on expenditures. The baseline model will allow us to discover if there is an effect of receiving an 

ESP on durable consumption during the quarter of receipt.  

As previously mentioned, the treatment group (receiving an ESP in quarter 2) and control 

group (receiving an ESP in quarter 3 instead of quarter 2) were in largely part created 

randomly.
14

 This mostly random assignment allows for clearly defined treatment and control 

group, who will be similar in their general household characteristics. The use of the difference-

in-difference set-up will also help control for differences that do exist between the two groups. 

These two elements allow us to discern a more unbiased treatment effect. The presence or 

absence of an effect in this set-up will provide a strong indicator of whether the 2008 ESPs had 

any effect on durable consumption. 

 The baseline model was a simple difference-in-difference test. The equation for the 

baseline was as follows: 

                                                           
13

 Considering only these sets of households is consistent with previous work by PJSM (2011). 
14

 This is the case because timing of the dispersal of ESP’s in the form of checks was determined by the last 2 digits 

of the individual in question’s Social Security number, which is effectively random. This is not true for those who 

received their ESP by EFT, who received their payment almost exclusively in the second quarter. Such households 

represent a small portion of the total sample. This issue will be addressed in a later addition to the model. 
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𝑌𝑖𝑡 = 𝛽0 + 𝛽1𝐸𝑆𝑃𝑖 + 𝛽2𝑄𝑢𝑎𝑟𝑡𝑒𝑟2𝑡 + 𝛽3 (𝐸𝑆𝑃𝑖  𝑥 𝑄𝑢𝑎𝑟𝑡𝑒𝑟2𝑡) + 𝛽4𝑋 + 𝜖𝑖𝑡 

In this equation, Yit denotes the total durable goods consumption of household, i, in quarter, t. 

ESP is a variable indicating whether a household received an Economic Stimulus Payment in the 

second calendar quarter of 2008. The 𝛽1 parameter estimates the initial difference between the 

control and treatment groups.  Quarter2 is an indicator of whether a given observation of durable 

consumption occurred in the second quarter of 2008.  The  𝛽2 parameter captures the difference 

in durable consumption across all households from the first quarter of 2008 to the second. This 

effect is particularly relevant considering the deteriorating economic conditions at that time. X 

denotes a list of control variables included in this analysis. These controls include age of the 

respondent, nondurable consumption by each household in the corresponding quarter, the 

number of individuals in the household. The variable of interest in this model is the interaction 

between ESP and Quarter2. The coefficient on this variable, 𝛽3, isolates the effect of receiving 

an ESP in the second quarter on expenditures on durables in that time period. Several 

specifications of the baseline were run including a reduced form (no controls or fixed effects), a 

baseline with controls added, a baseline with controls and state fixed effect included, and a 

complete baseline with controls, state fixed effects, and month fixed effects included. 

The final step in baseline testing was to examine the effect of ESPs across income 

groups. This was done in two ways. First, the baseline (including all controls and fixed-effects) 

was rerun with indicators for each of the income groups of the sample included
15

. These 

indicators were interacted with both the quarter 2 indicator and the ESP indicator. The 

coefficients on these three-way interactions denote whether there are differential effects of 

receiving an ESP associated with being in the middle and low income groups as compared to 
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 Due to multicollinearity, the high income group indicator was excluded from these tests. 
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being in the high income group (recall the high income group is the reference category). In 

addition that specification above, baseline was run separately for each income group. That is to 

say, the specifications were rerun using only the observations within each income group 

separately to determine whether there were differing effects for those who did and did not 

receive the treatments within these groups. 

 The month fixed effects were included to absorb any seasonal effects or patterns in the 

consumption of durables. The state fixed effects were included to absorb any economic or 

cultural differences in consumption patterns between the home states of those households in the 

sample. 

VI. Results 

 

Baseline Model 

Table 1 (see below) includes four specifications of the main difference-in-difference 

model used in this paper to uncover the effect of the 2008 ESPs on expenditures on durables in 

the second quarter of 2008. Column 1 includes the baseline difference-in-difference estimation 

of the effect of the effect of the 2008 ESPs. The coefficient on the treatment interaction variable 

is the parameter of interest in this regression. The coefficient is small and positive (0.0466), but 

is statistically insignificant at all conventional levels. Another coefficient of note in this column 

is the one on the ESP variable. The coefficient is insignificant and implies that there were no pre-

treatment differences, in terms of durable consumption, between the control and treatment 

groups. This is in contrast to the phenomenon detailed in the descriptive statistics section. 

Despite a deteriorating economy, the coefficient on the quarter 2 variable was not significant 

implying that an observation being in quarter 2 as opposed quarter 1 had no effect on durable 

expenditures. 
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 Columns 2, 3, and 4 introduce control variables, state fixed effects, and month fixed 

effects, respectively, into the baseline model. The baseline result holds overall. The coefficient 

on the treatment variable decreased in size from 0.0466 in the initial baseline specification to 

0.0262 in the most robust specification in column 4 and remains insignificant. Unlike in the 

baseline, the coefficient on the quarter 2 variable is significant, at all conventional levels, 

implying that an observation being from quarter 2 as opposed to quarter 1 was associated with 

196.9% increase in durable consumption. Considering the size of the change and the stagnant 

economy likely dragging down all consumption, this result seems suspect and is a potential topic 

for further analysis. It is also worth noting that in the model in column 4, the age of the 

respondent and their nondurable expenditures are statistically significant predictors of durable 

expenditures. 

 When introducing indicators of the income groups within the sample and interactions of 

those variables and the treatment interaction into the baseline model (See Table A3 in the 

Appendix), I find that the there is no evidence of statistically significant difference of the effect 

of the ESPs for low and middle income households as compared to their high income 

counterparts. Not surprisingly, the coefficients on the low income and middle income indicators 

imply that that the durable consumption for these groups is lower, absent the treatment, than their 

high income counterparts (See Column 2 of Table A3). However, when the model from Column 

4 of Table 1 was run separately for each income group (See Table A4 in the Appendix), I find 

that there is a statistically significant effect for those in the middle income group, and no such 

effect for those in the low and high income groups. For the middle income group, receiving an 

ESP in quarter 2 is associated with 19% increase in durable consumption in that quarter. This 

effect is significant at the 5 percent level. This means that households, who fell in the middle 
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income group, increased their expenditures on durables by 19% as a result of receiving an ESP. 

 

Sensitivity Analysis 

 After establishing a baseline, I estimate a set of models to examine whether the initial 

result holds across different subcategories within the durable consumption. This second set of 

                                                           
16

 The effects (or lack thereof) discussed in this section represent an average effect for the entire second quarter. It is 

fair to question whether the separate months within the quarter have different effects. Tests using month dummies 

(April, May, and June) in place of the quarter 2 dummy (for the treatment interaction) found small positive 

coefficients for each variable with April’s being the largest followed by May’s, and with June’s as the smallest. 

These coefficients were statistical insignificant. The relative sizes and signs of the coefficients are what one would 

expect. The earlier a person has their ESP (and the money from it) in the second quarter, the more likely they are to 

spend it in that quarter. It seems with the smaller sample sizes of these individual months; in this case, we may lack 

the statistical power to find an effect if one exists. 

Table 1: 

Baseline Model
16

 

 

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

Baseline 
Control 

Included 

State Fixed 

Effects 

Included 

Month Fixed 

Effects 

Included 

ESP 
-0.0364 0.103* 0.0796 0.0912 

(0.197) (0.0590) (0.0599) (0.0595) 

Quarter 2 
-0.0571 -0.0203 -0.0221    1.969*** 

(0.230) (0.0691) (0.0694) (0.249) 

Treatment Interaction 
0.0466 0.0241 0.0288 0.0262 

(0.253) (0.0727) (0.0732) (0.0730) 

Log of Nondurable Expenditures  
-    0.939***   0.946***   0.707*** 

- (0.00198) (0.00214) (0.0296) 

Age of Respondent 
-   -0.00951***   -0.00959***   -0.00917*** 

- (0.000721) (0.000741) (0.000730) 

Family Size 
-    -0.0206*** -0.0216*** 0.00265 

- (0.00710) (0.00715) (0.00752) 

Constant 
    5.174***     0.458*** -0.0144 -0.112 

(0.180) (0.0711) (0.145) (0.142) 

State Fixed Effects Included? No No Yes Yes 

Month Fixed Effects Included? No No No Yes 

Observations 5,369 5,369 4,549 4,549 

R-squared 0.000 0.948 0.954 0.955 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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models was estimated using variants of the baseline model equation listed above. The 

independent and control variables in these models are identical to the baseline model. The 

difference comes in the construction of the dependent variable. Four separate models were run 

each with one of the following categories of durable goods as the dependent variable: housing, 

transportation, education, and entertainment.
17

 

 To further dissect the baseline result, a model was run examine if the effect of the ESPs 

different for those who received their ESP by check as compared to those who received it via an 

EFT. The independent variables for this test were an indicator of whether a given household 

received an ESP by EFT in the second quarter of 2008 and an indicator of whether a given 

household received an ESP by check in the second quarter of 2008
18

. The Quarter 2 indicator and 

set of control variables from the baseline was also included. The EFT and check indicators were 

also multiplied with the quarter 2 indicator (separately) to create two new treatment interactions. 

The coefficients on these two interactions indicate the treatment effects of receiving an ESP in 

the form of an EFT in the second quarter and receiving an ESP by check in the second quarter 

respectively. As was done in the baseline, month and state fixed effects were included in this 

model and the one described in the previous paragraph. Additionally, each of the above models 

was run separately for each of the income groups within the sample. 

Table A5 (see appendix) breaks down the effect of the 2008 ESPs on different categories 

of durable expenditure: Housing, Transportation, Education, and Entertainment. These categories 
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 The housing category includes any spending on shelter, home furnishings, and household appliances. The 

transportation category contains all spending on personal vehicles including purchases, rental/leases, repair costs, 

insurance payments, finance charges, and license fees. The education category includes all spending on education 

and related goods and services.  The entertainment category includes electronics purchases, spending on recreational 

equipment, and long-term entertainment fees. These categories are consistent with those uses by PJSM (2011) in 

their work on the 2008 ESPs. 
18

 Note that these two indicators replace the ESP indicator as the treatment variable. 
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are consistent with the work of PSJM (2011) on durable expenditures. The results found in the 

complete baseline model (Table 1 Column 4) hold for durables in the categories of housing and 

entertainment, generally speaking.  The coefficients on the treatment interaction in these cases 

are positive and small, but are not statistically significant. The coefficients on the treatment 

interaction for transportation and education durables flip sign relative to the baseline result (i.e. 

are negative as opposed to positive), but are small in magnitude and remain statistically 

insignificant
19

.  

As it was with the baseline, expenditures on nondurables are a strongly statistically 

significant predictor of each category of durables.  Respondent age, which was a statistically 

predictor of durable consumption in the baseline, is only a significant predictor of expenditures 

on housing, education and entertainment durables. The effects are small and negative. Family 

size, which was not statistically significant in the complete baseline, is a statistically significant 

predictor of expenditures on housing and entertainment durables. The coefficients for these 

effects are both small and negative. The effect of an observation being in quarter 2 as opposed to 

quarter 1 on durable expenditures is significant for all of the categories. However, it is associated 

with an increase in housing durable expenditures in the housing category and is associated with a 

decrease for the other three. 

When these four category models are run separately for each income group (See Tables 

A6, A7, and A8 in the appendix), there was one result of note. For the middle income group, 

there was a treatment effect on housing-related durable consumption. Receiving an ESP was 
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 The differing signs between the categories in this case are not easily explained by previous literature.  In 

particular, these results are in contrast to previous work on seasonality of durable consumption.  Miron (1986) found 

that purchases of vehicles and vehicle parts (a significant part of transportation durable variable in this analysis) tend 

to increase in the second quarter of a year, while furniture and appliance (a significant portion of the housing 

durables variable) tend to decrease during that time. Obviously, consumption patterns may have changed since 1986, 

no recent analyses have replicated Miron’s analysis of durable consumption seasonality. 
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associated with 19.1 percent increase in the consumption of housing durables in the second 

quarter. This effect is significant at the 10 percent level. The results for all other durable 

categories for middle income households, as well as the entirety of the results for their high and 

low income counterparts, are largely similar to those in the models in Table A3. 

 Table A9 breaks down the treatment of receiving an ESP into those who received it by 

check and those who received by EFT. As noted in the previous section, either the second quarter 

check indicator or the second quarter EFT indicator had to be dropped to run the test. Column 1 

is the test run dropping the check indicator, while the test in column 2 drops the EFT indicator 

instead. The results are identical with the exception of the sign on the indicator that was not 

dropped, which is to be expected. The coefficients of interest in this case are the one son the 

three-way interactions between the dispersal method (check or EFT) indicators, the quarter 2 

interaction, and the ESP indicator (labeled Check Interaction and EFT Interaction). The 

coefficient EFT interaction indicated that receiving an ESP by EFT in quarter 2 is associated 

with a 23% increase in durable consumption in that quarter. So, those who received their ESP by 

EFT did, on average increase their consumption of durables. This effect is significant at all 

conventional levels and is particularly robust considering the pre-existing factors in individuals 

that may affect durable expenditures are being controlled for. The results also suggest that 

receiving an ESP by check has no effect on durable consumption. There are several other results 

worth noting. As with all other specifications discussed, nondurable expenditures are a strong 

predictor of durable expenditures. Additionally, age of the respondent has a small, negative, and 

statistically significant effect on durable expenditures. Family size has no significant effects, 

meaning that having more or less people in a household did not push them to consume more 

durables. 
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 Using the model in column 1 in Table A9, the effect of dispersal method was tested for 

each of the income groups in the analysis (See Table A10 in the Appendix). The results of the 

test in Table A9 appear to hold for middle and low income households and fail to hold for high 

income ones. For those middle and low income households, receiving their ESP by EFT was 

associated with a 21.8 percent and a 25 percent increase in durable consumption, respectively. 

These effects were significant at the 10 percent level. For high income households, there is no 

significant effect of receiving their ESP by EFT on their durable consumption. Like the results in 

Table A9, receiving an ESP by check had no significant effect on durable consumption for any 

of the income groups. The effects of nondurable consumption, age of the respondent and family 

size are similar across all income groups and largely match the results in Table A9. 

So, it appears that, on the whole, the 2008 ESPs did not have an effect on durable 

consumption. However, for certain subgroups, specifically middle-income individuals and those 

that received their ESP by EFT, receiving a payment lead to an increase in durable consumption. 

These results point to the fact that, for inducing durable consumption, who you give money to 

and how you give it to them matters. 

VII.    Concluding Remarks 

The goal of this analysis was to determine whether or not the 2008 Economic Stimulus 

Payments affected durable consumption in the quarter they were received. I hypothesized that 

they lead to an increase in the amount of durables that households purchased. However, in light 

of the results discussed above, I conclude that, overall, the 2008 ESPs, in fact, had no effect on 

durable consumption by households in the second quarter of that year. My complete baseline 

model shows that the effect of these payments across all households in the analysis is not 
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statistically different from zero. This result holds across most of my alternate specifications. No 

effect was found when durable consumption is broken down into the subcategories of housing, 

transportation, education and entertainment. Additionally, results indicate that there were no 

significant differences between the effects of the ESPs within the three income groups (high, 

middle, and low) in the analysis. When considering dispersal method of the ESP, the baseline 

result holds, generally speaking, for those who received their payments by paper check.  

 However, despite the lack of an overall effect, there are some significant effects 

associated with receiving an ESP for certain subgroups within the analysis. For households in the 

middle income group, the baseline model finds a 19% increase in durable consumption 

associated receipt of an ESP in the second quarter of 2008.
 20

  Also, consumption of housing 

durables in the second quarter was 19.1 percent higher for middle income households that 

received an ESP at that time. For households that received their ESP by electronic fund transfer, 

receiving the payment was associated with a 23 percent increase in durable consumption. The 

effects of receiving an ESP by EFT, found for middle and low income households, are similar in 

size and significance to the general effect described in the previous sentence. However, there is 

no significant effect for high income households.  

My finding of no overall effect of the 2008 ESPs on durable consumption is somewhat at 

odds with the claim made by PSJM (2011) that the total spending effects of the 2008 ESPs were 

greater than the 2001 ESPs, due to a greater increase in durable spending associated with the 

2008 payments. I find no such increase in durable consumption. The results of this analysis also 
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 Note that this result and the one discussed in the previous section were found when the pertinent specifications of 

the model were run for only those in the middle income group (incomes of $32,000 and $74,677). Therefore, these 

results are not in contrast with the statement in the previous paragraph about there being “no significant differences 

between the effects of the ESPs within the three income groups (high, middle, and low) in the analysis”. That result 

was found by including dummy variable and interactions between those dummies and the treatment interaction into 

the baseline model, which showed no significant differences between the separate effects for each income group. 
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differ from the findings of PSJM (2011) on the topic of the effect of the payments on 

transportation durables. PSJM (2011) find a significant increase in the consumption of 

transportation durables as a result of the ESPs. I find no such effect. It is possible that this 

underlying difference that is driving the divergent overall results of my analysis and theirs, 

which were discussed above.  

The results detailed above have several implications for policy-makers looking to use 

stimulus payments like these as part of future counter-cyclical fiscal policy. The first implication 

of this analysis that, when giving money to households to spend in a recessionary context, it 

matters to which type of household the money is given. Economic theory as well as studies 

previously noted in this work (See: PSJM, 2011 and Broda and Parker, 2012), tell us that those 

who are liquidity constrained (poorer households) should increase consumption more in response 

to payments like these than those who are less constrained (wealthier households).  The findings 

of this analysis add depth to this common wisdom. It appears that, as it applies to durable 

consumption, the liquidity-spending relationship is not strictly positive. The results of this 

analysis show that middle income households spend the most on durables as a result of receiving 

stimulus payments, yet there is no effect for low income households.  

This may occur, in part, because higher income households are less likely to delay 

durable purchases and less likely to have a pent up durable consumption sensitivity. This would 

be the case because they are less constrained by income or liquidity. Low income households, on 

the other hand, are perhaps more likely to spend payments they receive on nondurable 

consumption (Shapiro and Slemrod, 2001). Perhaps, this is due to the housing situation (renting 

versus owning) or other environmental effects on consumption patterns. So, it is possible that the 

results shown by this analysis are an outcome of middle income individuals having the right mix 
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of liquidity constraints (they cannot buy new durables immediately when older ones have 

degraded) and influences on consumption (being home owners, etc.), which causes them to a 

have pent up durable consumption sensitivity. What this means for these type of policies is that 

middle income individuals are the most likely to benefit in the long-term. Additionally, if durable 

consumption has a more sustained economic impact than nondurable consumption,
21

 then middle 

income individuals should be the target if we hope to stimulate a stagnant economy.  

Another implication of this analysis for policy-makers is that the way households get 

stimulus money affects how it is spent. The results showed that those that received their ESP by 

EFT spent it on durables; while those received it by paper check did not. This result seems to 

imply some additional cost, in terms of time and effort, of receiving a check in the mail. This 

additional time cost may have dissuaded households from spending on durables. It is fair to 

wonder why individuals did not simply spend in anticipation of receiving their checks, by using 

credit cards or other forms of credit.  Households may have been hesitant to make large 

monetary outlays on durable items like cars or appliances, until they actually have the money to 

pay for it at their disposal.  Also, it is possible that households are credit constrained and 

therefore cannot spend in anticipation of their payments.  

A final implication for policy-makers is that the 2008 ESPs did not stimulate the 

economy through increasing purchases in durables. This could have limited the simulative effect 

of this policy on the economy.  Taylor (2011) notes that the macroeconomic multiplier of 2008 

ESPs was effectively zero. Yet, it is tough to reconcile this with the results of PSJM (2011) and 

Broda and Parker (2012), which extrapolate on their findings showing increases in consumer 
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 The logic in this case would be that purchases of durable goods (appliances, cars, homes) require more economic 

activity (purchasing raw material, hiring workers/offering more hours to current workers) to replace the products 

consumed (i.e. maintain inventory levels) than nondurables (like going out to eat, going to the movies, etc.). This is 

a topic that warrants further research. 
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spending on nondurables and imply at least some stimulus effects. When looking at total 

expenditures, it is possible that increases in nondurable consumption found in the latter two 

papers are somewhat muted when combined with the nonexistent effect of the ESPs on durable 

goods found in this analysis. If the overall effect is small enough, zero could fall within the 

confidence interval on the estimate and lead to the result noted by Taylor (2011). For policy 

makers, this means that if they were to use ESPs as a tool for stimulus again, they would have to 

alter their design, to encourage more spending on durables, which could lead to greater economic 

effects.  This could be done by increasing their size
22

 or by using other tax incentives to 

encourage durable consumption in tandem with the payments. 

There are a couple topics for further research that would expand on and further test the 

robustness of the result of this analysis. The first is more extensive analysis of the role that down 

payments and lines of credit play in the purchases of durables. On one level, this analysis lacked 

sufficient data on the spending of ESPs as a down payment on durable purchases. The data used 

only included information on down payments for transportation purchases and some information 

on down payments in shelter-related purchases, but not for other durable purchases. Considering 

many other durables are also purchased using down payments and payment plans and my lack 

data on whether households used their ESPs to fund these down payments, the actual effect of 

the ESPs on durables may differ from the results of this analysis. Additionally, this analysis had 

limited information on the availability of credit and the size of required down payments for the 

households who received ESPs.  Considering the issues with credit during the Great Recession, it 

is possible that households faced limited credit or high down payments when it came to 

purchasing durables during the time frame considered. The latter of which, in particular, has 
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 PSJM (2011) note that increasing the size of ESPs may increase the consumption of durable goods that result from 

them. 
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been found to have a negative relationship with durable purchases (Luengo-Prado, 2004).  

Further research could also look into controlling for more localized consumption fixed effects. 

This analysis was only able to control for state-level consumption effects.  But, because many 

states are not homogeneous, city and neighborhood effects could be influencing the result. 

Lastly, further inquiries should be made into the effect of these payments on other productivity-

enhancing forms consumption such as healthcare spending and investment in children. These 

types of consumption could have long-term implications that are similar to the durable 

consumption examined in this analysis, but were not included to a lack of specific enough data 

detailing for whom the purchases were made. 

 As previously noted, the Economic Stimulus Act of 2008 was one of the many tools 

utilized by policy-makers in their efforts to combat the Great Recession. U.S. government sent 

households across the country an average of just below $1000 each, with the hope of stimulating 

a stagnant economy. While studies have shown that, the over $100 billion spent on these 

payments to households did increase nondurable consumption, it appears that the 2008 ESPs did 

not increase the overall consumption of durable goods and services. This lack of an effect means 

that household received limited long-term benefits from the policy and it may have stimulated 

the economy to a lesser degree than previously thought.   However, this analysis did find that 

middle income households and those that received their ESPs by EFT did increase their spending 

on durables. These effects have significant implications for future countercyclical fiscal policy. 

Namely, who it should target and how the money should be dispersed. 
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VIII. Appendix: Additional Tables 
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Table A3: 

Effect by Income Class 

 (1) (2)  

 Income Control Included Income Interactions Included 

ESP 
0.0793 0.0777 

(0.0585) (0.0583) 

Quarter 2 
      2.741***      2.749*** 

(0.254) (0.254) 

Treatment Interaction 
0.0278 0.0153 

(0.0719) (0.0804) 

Log of Nondurable Expenditures 
    0.611***     0.610*** 

(0.0302) (0.0302) 

Age of Respondent 
   -0.00812***   -0.00811*** 

(0.000724) (0.000724) 

Family Size 
-0.0103 -0.0102 

(0.00740) (0.00740) 

Middle Income 
   -0.167***  -0.168*** 

(0.0266) (0.0366) 

Low Income 
   -0.359***    -0.375*** 

(0.0299) (0.0405) 

Middle Income Interaction 
- 0.00121 

- (0.0511) 

Low Income Interaction 
- 0.0322 

- (0.0549) 

Constant 
0.0747 0.0833 

(0.141) (0.142) 

State Fixed Effects Included? Yes Yes 

Month Fixed Effects Included? Yes Yes 

Observations 4,549 4,549 

R-squared 0.957 0.957 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A4: 

Baseline Model for Each Income Group 

 (1) (2) (3) 

VARIABLES High Income Middle Income Low Income 

ESP 
0.0830 -0.0816 0.174* 

(0.0854) (0.0807) (0.104) 

Quarter 2 
     4.407***       3.604***      2.760*** 

(0.627) (0.415) (0.398) 

Treatment Interaction 
-0.0436   0.190** -0.0468 

(0.113) (0.0952) (0.126) 

Log of Nondurable Expenditures 
    0.461***     0.489***    0.587*** 

(0.0726) (0.0508) (0.0480) 

Age of Respondent 
    -0.00732***     -0.00918***     -0.00671*** 

(0.00185) (0.00113) (0.00111) 

Family Size 
0.0123 -0.0154 0.00841 

(0.0169) (0.00958) (0.0143) 

Constant 
-0.461** 0.228 -0.296 

(0.212) (0.156) (0.296) 

State Fixed Effects Included? Yes Yes Yes 

Month Fixed Effects Included? Yes Yes Yes 

Observations 1,116 1,640 1,793 

R-squared 0.972 0.964 0.942 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A5: 

Effect on Durables by Category 

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

 Housing Transportation Education Entertainment 

ESP 
0.0672 0.176 -0.0552 0.0503 

(0.0710) (0.155) (0.111) (0.0841) 

Quarter 2 
     1.988***      -6.724***      -2.934***     -4.298*** 

(0.340) (0.830) (0.464) (0.455) 

Treatment Interaction 
0.0814 -0.0710 -0.0194 0.0518 

(0.0907) (0.199) (0.129) (0.108) 

Log of Nondurable 

Expenditures  

    0.629***       1.311***     0.438***    1.178*** 

(0.0394) (0.100) (0.0576) (0.0537) 

Age of Respondent 
   -0.0125*** -0.00110     -0.00700***    -0.00608*** 

(0.00103) (0.00231) (0.00124) (0.00130) 

Family Size 
-0.00433 0.00651      0.0634***  -0.0268** 

(0.00954) (0.0255) (0.0169) (0.0132) 

Constant 
0.123     -0.833*** 0.166 0.246 

(0.164) (0.322) (0.195) (0.186) 

State Fixed Effects Included? Yes Yes Yes Yes 

Month Fixed Effects 

Included? 

Yes Yes Yes Yes 

Observations 4,549 4,549 4,549 4,549 

R-squared 0.916 0.345 0.090 0.792 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A6: 

Effect on Durables by Category for High Income 

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

 Housing Transportation Education Entertainment 

ESP 
  0.194** 0.381 -0.492 -0.167* 

(0.0814) (0.321) (0.356) (0.0961) 

Quarter 2 
     4.108*** -2.361 -2.167 0.0739 

(0.637) (2.438) (1.791) (0.905) 

Treatment Interaction 
 -0.0945 -0.590 0.351 0.131 

(0.111) (0.428) (0.409) (0.126) 

Log of Nondurable Expenditures  
    0.432***      0.908*** 0.338      0.695*** 

(0.0731) (0.282) (0.210) (0.105) 

Age of Respondent 
  -0.0122***    0.0180*** 0.000539 -0.00396 

(0.00208) (0.00632) (0.00506) (0.00269) 

Family Size 
 -0.00992 0.103*     0.175*** 0.00306 

(0.0169) (0.0576) (0.0484) (0.0220) 

Constant 
-0.302     -2.340*** 0.0448 0.133 

(0.241) (0.701) (0.634) (0.246) 

State Fixed Effects Included? Yes Yes Yes Yes 

Month Fixed Effects Included? Yes Yes Yes Yes 

Observations 1,116 1,116 1,116 1,116 

R-squared 0.965 0.443 0.153 0.889 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A7: 

Effect on Durables by Category for Middle Income 

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

 Housing Transportation Education Entertainment 

ESP 
     -0.201** 0.357 0.133 0.129 

(0.0899) (0.302) (0.162) (0.147) 

Quarter 2 
     4.618***      -5.050***         -2.848*** -1.133 

(0.485) (1.817) (1.008) (0.839) 

Treatment Interaction 
  0.191* 0.146 -0.232 -0.0580 

(0.110) (0.366) (0.202) (0.186) 

Log of Nondurable Expenditures  
    0.299***       1.083***       0.458***     0.812*** 

(0.0578) (0.221) (0.126) (0.0998) 

Age of Respondent 
  -0.0126*** -0.00110    -0.0137***   -0.00528** 

(0.00147) (0.00415) (0.00225) (0.00220) 

Family Size 
    -0.0149 -0.0441     0.0527** -0.0221 

(0.0115) (0.0389) (0.0252) (0.0170) 

Constant 
    0.487** -0.510 0.209  0.430* 

(0.195) (0.538) (0.264) (0.258) 

State Fixed Effects Included? Yes Yes Yes Yes 

Month Fixed Effects Included? Yes Yes Yes Yes 

Observations 1,640 1,640 1,640 1,640 

R-squared 0.940 0.357 0.092 0.826 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A8: 

Effect on Durables by Category for Low Income 

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

 Housing Transportation Education Entertainment 

ESP 
0.135 -0.0871 -0.0553 -0.0348 

(0.136) (0.216) (0.118) (0.137) 

Quarter 2 
      2.445***      -5.656***    -1.685***     -4.093*** 

(0.577) (1.114) (0.547) (0.707) 

Treatment Interaction 
0.0953 0.0454 0.0220 0.0891 

(0.167) (0.282) (0.130) (0.176) 

Log of Nondurable Expenditures  
    0.539***      1.112***     0.250***     1.105*** 

(0.0691) (0.140) (0.0697) (0.0863) 

Age of Respondent 
    -0.00933*** -0.00145     -0.00517***  -0.00358* 

(0.00170) (0.00315) (0.00135) (0.00201) 

Family Size 
0.000401 0.00787 0.00706     -0.0734*** 

(0.0212) (0.0452) (0.0211) (0.0284) 

Constant 
-0.00844 -0.710 0.114 0.0589 

(0.339) (0.475) (0.154) (0.356) 

State Fixed Effects Included? Yes Yes Yes Yes 

Month Fixed Effects Included? Yes Yes Yes Yes 

Observations 1,793 1,793 1,793 1,793 

R-squared 0.870 0.284 0.073 0.701 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A9: 

Method of Dispersal 

 (1) (2) 

 Using EFT Dummy Using Check Dummy 

Indicator of Receiving an EFT in 

Quarter 2 

-0.0499 - 

(0.0945) - 

Indicator of Receiving a Check in 

Quarter 2 

- 0.0499 

- (0.0945) 

EFT Interaction 
      0.230***      0.230*** 

(0.0854) (0.0854) 

Check Interaction 
0.0482 0.0482 

(0.0494) (0.0494) 

Log of Nondurable Expenditures 
   0.701***    0.701*** 

(0.0298) (0.0298) 

Age of Respondent 
  -0.00899***   -0.00899*** 

(0.000743) (0.000743) 

Family Size 
0.00189 0.00189 

(0.00744) (0.00744) 

Constant 
-0.0312 -0.0312 

(0.128) (0.128) 

State Fixed Effects Included? Yes Yes 

Month Fixed Effects Included? Yes Yes 

Observations 4,499 4,499 

R-squared 0.956 0.956 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A10: 

Method of Dispersal by Income 

 (1) (2) (3) 

 High Income Middle Income Low Income 

Indicator of Receiving an EFT in 

Quarter 2 

-0.223 -0.0283 -0.0121 

(0.186) (0.132) (0.165) 

Indicator of Receiving a Check in 

Quarter 2 

     4.323***      3.839***      2.600*** 

(0.624) (0.419) (0.390) 

EFT Interaction 
0.228 0.218* 0.250* 

(0.175) (0.124) (0.149) 

Check Interaction 
0.0530 0.0145 0.0397 

(0.0873) (0.0618) (0.0835) 

Log of Nondurable Expenditures 
    0.464***    0.468***     0.587*** 

(0.0730) (0.0508) (0.0482) 

Age of Respondent 
     -0.00731***     -0.00882***     -0.00645*** 

(0.00182) (0.00113) (0.00115) 

Family Size 
0.00802 -0.0138 0.0111 

(0.0165) (0.00964) (0.0146) 

Constant 
 -0.370* 0.123 -0.156 

(0.198) (0.139) (0.286) 

State Fixed Effects Included? Yes Yes Yes 

Month Fixed Effects Included? Yes Yes Yes 

Observations 1,112 1,632 1,755 

R-squared 0.973 0.964 0.942 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

 
  



 

46 
 

IX. References 

Agarwal, Sumit, Chunlin Liu, and Nicholas S Souleles, “The Response of Consumer Spending 

and Debt to Tax Rebates – Evidence from Consumer Credit Data,” Journal of Political 

Economy115 no. 6 (2007): 986-1019. 

Attanasio, Orazio P., and Guglielmo Weber. “Consumption and Saving: Models of Intertemporal 

Allocation and Their Implications for Public Policy.” Working Paper 15756. National 

Bureau of Economic Research, 2010. 

Bertrand, Marianne, and Adair Morse. "What Do High-Interest Borrowers Do with Their Tax 

Rebate?." The American Economic Review 99, no. 2 (2009): 418-423. 

Broda, Christian, and Jonathan A. Parker. “The Economic Stimulus Payments of 2008 and the 

Aggregate Demand for Consumption.” Journal of Monetary Economics 68, 

Suppliment(2014): S20-S36 2014.  

Burnside, Craig, Martin Eichenbaum, and Jonas D.M. Fisher. "Fiscal Shocks and Their 

Consequences." Journal of Economic Theory 115 (2004): 89-117. 

Campbell, John Y., and N. Gregory Mankiw. Permanent Income, Current Income, and 

Consumption. Journal of Business and Economic Statistics 8, no. 3 (1990): 265-279. 

Hall, Robert E. "Stochastic Implications of the Life Cycle-Permanent Income Hypothesis: 

Theory and Evidence." Working Paper R0015. National Bureau of Economic Research, 

1979. 

Johnson, David S., Jonathan A. Parker, and Nicholas S. Souleles. “Household Expenditure and 

the Income Tax Rebates of 2001.” Working Paper 10784. National Bureau of Economic 

Research, 2004. 

Luengo-Prado, María José. "Durables, Nondurables, down Payments and Consumption 

Excesses." Journal of Monetary Economics 53, no. 7 (2006): 1509-539. 

Mankiw, N. Gregory. "Aggregate Demand I: Building the IS-LM Model." In Macroeconomics. 

8th ed. New York, New York: Worth, 2012. 

Mankiw, N. Gregory. "National Income: Where It Comes From and Where It Goes." In 

Macroeconomics. 8th ed. New York, New York: Worth, 2012. 



 

47 
 

Martin, Robert F. “Consumption, Durable Goods, and Transaction Costs.” Board of Governors 

of the Federal Reserve System. International Finance Discussion Papers. No. 756. 2003. 

Mian, Atif, and Amir Sufi. The effects of fiscal stimulus: Evidence from the 2009 ‘Cash for 

clunkers’ program. Working Paper 16351. National Bureau of Economic Research, 2010. 

Miron, Jeffrey A. “Seasonal Fluctuations and the Life Cycle-Permanent Income Model of 

Consumption”. Working Paper 1845. National Bureau of Economic Research, 1986. 

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

“Consumer Spending and the Economic Stimulus Payments of 2008”. Working Paper 

16684. National Bureau of Economic Research, 2011. 

Perotti, Roberto. “In Search of the Transmission Mechanism of Fiscal Policy”. Working Paper 

13143. National Bureau of Economic Research, 2007. 

Sahm, Claudia R., Matthew D. Shapiro, and Joel Slemrod. "Household response to the 2008 tax 

rebate: survey evidence and aggregate implications." Tax Policy and the Economy 24,   

(2010): 69-110.  

Shapiro, Matthew D, and Joel Slemrod. "Consumer Response to Tax Rebates." American 

Economic Review 93, no. 1 (2003): 381-96. 

Souleles, Nicholas S. "The Response of Household Consumption to Income Tax Refunds." 

American Economic Review 89, no. 4 (1999): 947-958.  

Startz, Richard. "The Stochastic Behavior of Durable and Nondurable Consumption." The 

Review of Economics and Statistics 71, no. 2 (1989): 356-363. 

Taylor, John B. "An Empirical Analysis of the Revival of Fiscal Activism in the 2000s." Journal 

of Economic Literature 49, no.3 (2011): 686-7 

 


