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Abstract: Macroeconomics has increasingly adopted tools from the applied micro “credibil-

ity revolution” to estimate micro parameters that can inform macro questions. In this paper,

we argue that researchers should take advantage of this confluence of micro and macro to

take the credibility revolution one step further. We argue that researchers should assess the

plausibility of the micro estimates and macro models by constructing macro counterfactuals

for historical periods and comparing these counterfactuals with reasonable benchmarks. We

illustrate this approach by conducting a case study of the 2001 U.S. tax rebates, as well as

briefly summarizing four other applications of the methodology. In the 2001 rebate case,

we calibrate a two-good, two-agent New Keynesian model with the leading estimates of the
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household marginal propensity to consume (MPC) out of the rebates to construct a coun-

terfactual path for nondurable consumption. The counterfactual path implies that without

the tax rebate nondurable consumption spending would have fallen dramatically in the late

summer and fall of 2001. Using forecasting regressions and other evidence, we argue that this

counterfactual is implausible. When we investigate the source of the discrepancy, we find

that the leading MPC estimates are not representative of the response of total consumption.

Keywords: marginal propensity to consume, transfers multipliers, credibility revolution

Classification: JEL codes: E21, E27, E62

1 Introduction

In their article “The Credibility Revolution in Empirical Economics,” Angrist and Pischke

(2010) argued that the widespread adoption of randomized trials and natural experiments

had significantly improved the credibility of the estimates in applied microeconomics. How-

ever, they reproached the macro and industrial organization fields for being slow to adopt the

new methods. Indeed, the dominant macro methods of the 1990s and 2000s were time series

models and calibrated or estimated dynamic stochastic general equilibrium (DSGE) models.

A few macroeconomists were exploiting natural experiments such as wars, hyperinflations,

and the timing of income to estimate parameters of interest to macro, but they were the

exception rather than the rule.

During the Great Recession, the applied micro methods quickly diffused into macro, in

large part because of the economic questions and natural experiments generated during that
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period. For example, macro researchers used natural experiments to estimate household

consumption responses to the temporary rebates enacted to combat the recession. They

also used Bartik-style instruments to estimate fiscal multipliers using variations in spending

across states, the effects of house price declines on local economies, and many other questions

that could exploit this methodology.

Macroeconomists quickly realized, however, that the parameter estimates obtained with

applied micro techniques could not be used by themselves to answer macroeconomic ques-

tions. For example, in the case of fiscal estimates it was recognized that the government

spending multipliers estimated at the state level are only relative multipliers and there-

fore cannot be used to answer aggregate questions without more assumptions (e.g. Ramey

(2011)). When Nakamura and Steinsson (2014) estimated state-level government spending

multipliers using data on a panel of states, they also constructed an open economy New

Keynesian model of a currency and fiscal union to derive the closed economy aggregate mul-

tipliers implied by their estimates. It was for this reason that Ramey (2019b) concluded

that there is no “applied micro free lunch” for macroeconomists: to generate estimates that

answer macro questions, researchers must either start with macro data or they must use a

macro model to translate estimates obtained from household or subregional variation to a

macro context.

Even with this caveat, the additional applied micro tools are a valuable addition to the

macro toolbox. Sometimes, though, there is a tension between the estimates generated using

the different methods. For example, government purchases multipliers are usually estimated

to be unity or below when aggregate times series data or estimated DSGE models are used. In
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contrast, state-level multiplier estimates fed through popular New Keynesian DSGE models

typically imply multipliers of 1.5 or above.

In this paper, we make the case for using the recent micro-macro confluence to take the

“credibility revolution” one step further. In particular, we suggest that researchers should

assess the micro estimates and macro models by constructing macro counterfactuals for his-

torical periods and analysing whether they are plausible. This type of assessment is useful

for several reasons. First, when micro estimates and macro estimates differ significantly, a

plausibility test can be used to favor some estimates over others. Too often, policymakers

and researchers are faced with a bewildering array of estimates, which might lead to the

temptation to choose the most convenient estimate. Second, a plausibility test helps de-

termine which estimates and/or models deserve more scrutiny, which is a useful guide for

allocating scarce researcher time. Third, the attempt to reconcile the micro estimates and

macro models with the behaviour of aggregates is often illuminating, as we demonstrate in

this paper, in Orchard et al. (forthcoming), and Ramey (2019a,b).

As an example of discrepancy between estimates, consider the case of the 2008 U.S. tax

rebates. Figure 1 shows the behaviour of aggregate disposable income and consumption in

2008. Disposable income shows a pronounced spike in late spring and summer 2008 when the

rebates were distributed. Consumption, in contrast, shows a tiny bump. Feldstein (2008)

and Taylor (2009) analyzed these data using simple graphs and regressions and concluded

that the marginal propensity to consume from the 2008 rebate was low.

A few years later, however, Parker et al. (2013) and Broda and Parker (2014) presented

evidence of substantial MPCs out of the 2008 rebate. They added rebate questions to two

large existing surveys of households, the Consumer Expenditure Survey and the Nielsen
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Figure 1: The Impact of the 2008 Tax Rebates on Disposable Income and
Consumption
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survey, and exploited the natural experiment involved in the timing of the distribution of

rebates. Using then standard difference-in-difference applied micro methods, they estimated

very high marginal propensities to consume out of the 2008 rebate, ranging from 50% to

90% for total consumption with expenditures on motor vehicles accounting for a significant

part. Policymakers and most academics believed the estimates generated with the applied

micro estimates and ignored the previous macro analysis. No one tried to explain how such

high MPCs could be consistent with the aggregate data shown in Figure 1.
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2 Methodology for Counterfactual Plausibility

Analysis

The methodology for assessing the plausibility of micro estimates and macro models combines

several key ingredients in order to connect the micro and the macro. The first ingredient is

effects estimated at a lower level of aggregation than the desired level of analysis. In some

cases these are micro parameters that govern the behaviour of individual households or firms.

Examples include the household MPCs discussed above, Frisch elasticities of labour supply

for workers, and firm-level supply elasticities. In other cases, they might be local equilibrium

effects estimated using variation across regions, such as cities or states. Examples of this

type include fiscal multipliers at the city or state level and effects of regional housing price

fluctuations on city-level consumer spending.

The second necessary ingredient is an event that is big enough to see in the aggregate data.

This part is important because of the need to assess whether the aggregate counterfactual is

plausible. The policy event need not coincide with the variation in the data used to generate

the micro estimates. For example, one could use estimates of MPCs from experiments in

one time period or dataset to construct macro counterfactuals for another period as long

as the characteristics of the experiments are similar enough from a micro perspective. For

example, in the case of MPCs the income shock should have similar duration (transitory

versus persistent), the characteristics of the households affected should be broadly similar,

and the level of financial development of the economy should be similar. Although we focus

mostly on macro counterfactuals, the methodology can also be used at the industry level if

the event is big relative to the industry and the desired level of analysis is at the industry
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level. In fact, our analysis of the effects of the 2008 rebates in Orchard et al. (forthcoming)

included a counterfactual for motor vehicle sales, so we incorporated an industry level analysis

in addition to the macro level analysis.

The third necessary ingredient is a model that translates the micro estimates to dynamic

aggregate effects. If one is interested in macro effects, then a full dynamic general equilibrium

model is required. If only industry or local geographic effects are of interest, an industry

equilibrium or local area equilibrium model is sufficient. Choice of the model and its careful

calibration are important because of the role the model plays in generating the macro coun-

terfactual; different models and calibrations will generate different macro counterfactuals.

Typically, one would start with a widely-accepted model that has been constructed to ex-

plain the same type of phenomena being studied. The standard model might be augmented

to match the particulars of the event being studied or the data used to generate the esti-

mates. Researchers might even compare several models, using the event as a way to favor

one model over another.

The fourth necessary ingredient is a narrative analysis of the time period surrounding the

policy or event to determine the plausibility of the constructed counterfactual. Part of this

narrative is a search for other possible forces that could have been important at the time and

could justify the implied counterfactual path. The assessment of plausibility often involves

auxiliary evidence and regressions, such as forecasting equations. In both the Orchard et al.

(forthcoming) 2008 rebate paper and this paper, a key element of the plausibility argument

is the comparison of the constructed counterfactual path with a pessimistic forecast of macro

aggregates based on negative events during the episode. The gap between the pessimistic

forecast and the actual path of the macro aggregates serves as an upper bound on how much
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stimulus the rebates could have exerted. To remain plausible, the combination of micro

MPCs and general equilibrium forces must keep the macro effects within that bound. If the

micro MPCs are higher, there must be less general equilibrium amplification. In general,

the type of narrative analysis required varies significantly across case studies because the

historical context is different.

With those ingredients in hand, the methodology proceeds as follows. The first step uses

the micro estimates to calculate the induced changes in aggregates, not taking into account

partial or general equilibrium effects. This step is important for determining the pure micro

effects without any general equilibrium amplification or dampening. These induced changes

are subtracted from the actual aggregate data in order to construct the micro counterfactual.

The second step uses an appropriate model to account for the full partial or general equi-

librium effects of the policy or event on the aggregate quantities. An event or policy with

the same characteristics as the actual one is fed through the model to simulate the general

equilibrium effects on the key variables. For example, a path of stimulus cheques of the

same size relative to GDP and the same timing is fed through the model and the impulse re-

sponses of the endogenous variables are calculated. These simulated deviations from steady

state are then subtracted from the actual data to construct the macro counterfactual. The

third step uses narrative analysis and any necessary auxiliary evidence to assess whether the

counterfactual derived in the second step is plausible.

We apply our method to a case study of the 2001 tax rebate in the U.S. to illustrate our

method. We also briefly summarize four previous applications: the 2008 rebate as analyzed

in Orchard et al. (forthcoming), election payouts in Singapore analyzed in Ramey (2025), the

cross-state fiscal multipliers analyzed in Ramey (2019a), and Chetty et al.’s (2013) analysis
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of the 1987 tax holiday in Iceland. As the four examples show, the procedures, reconciliation,

and lessons learned can vary widely across applications.

3 Case Study: The 2001 Tax Rebates

We illustrate how researchers can use macro counterfactuals to assess micro estimates by

using the 2001 tax rebates as a “case study.” The most cited micro estimates of the effect of

the 2001 tax rebate imply that 40 to 66 percent of the tax rebate was spent on nondurable

goods and services (henceforth ”nondurables”) within three to six months of rebate receipt

(Johnson et al. (2006)). These estimates played a prominent role in a number of government

reports (e.g. Congressional Budget Office (2009), Council of Economic Advisers (2010)) and

they inspired important new two-asset heterogeneous agent models of consumer behaviour

(e.g. Kaplan and Violante (2014), Huntley and Michelangeli (2014)).

We reassess the plausibility of these MPC estimates using our new method. First, we take

the existing MPC estimates at face value and use them to construct counterfactual paths

for nondurable spending had there been no tax rebate during the fall of 2001. We construct

both a micro counterfactual, which does not account for general equilibrium effects, and a

macro counterfactual, which allows for general equilibrium effects. We then use narratives

and forecasts to argue that neither counterfactual path is plausible. Finally, we determine

how to reconcile the implausible macro counterfactuals with the high micro MPCs. In the

case of the 2001 tax rebates, we find that the estimated MPCs on nondurables in Johnson

et al. (2006) are not robust to alternate definitions of the nondurables category. When we

use the BEA’s standard definitions of nondurable goods and services, the estimated MPC



10 The Economic Journal

on nondurables falls to 0.09 and is not statistically significant. Because the new estimates

lead to very plausible counterfactuals, we do not explore further whether the macro model

requires adjustment.

3.1 Background

The 2001 tax rebates are unique among U.S. tax rebates of the 21st century in that they were

accompanied by a semi-permanent tax cut that would raise the take-home pay of households

for the next ten years.1 In June 2001, President Bush signed the Economic Growth and Tax

Relief Reconciliation Act, which reduced the rate on the bottom tax bracket from 15 to 10

percent. All taxpayers that filed for the 2000 tax year were given a “rebate” equal to the net

difference between the 2000 and 2001 tax rates. Most rebate cheques were either $300 or $600,

depending on filing status. There was no phase out for higher income taxpayers, resulting in

two-thirds of US households receiving a cheque. The rebates totaled $38 billion, equal to 6

percent of monthly disposable income, and the cheques were distributed primarily from late

July through late September of 2001. The timing of the distribution across households was

effectively random since it depended on the last two-digits of the recipient’s social security

number.

Figure 2 shows the aggregate amount of tax rebates paid (blue dashed line) alongside

nominal disposable income (green solid line). Household disposable income rose essentially

one-for-one with the distributed rebates, with the effect being clearly evident in the aggregate

data.

1The tax change ended up becoming permanent following legislation in 2010
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Figure 2: 2001 Tax Rebates: Aggregate Payments and Nominal Income
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Various studies analyzed how the increase in household disposable income from the 2001

tax rebates translated into household spending. Shapiro and Slemrod (2003a) appended

a question to the 2001 and 2002 Michigan Survey of Consumers asking households if they

received the rebate and whether they planned on mostly spending, mostly saving, or mostly

paying off debt with the rebate. Among rebate recipients, 22 percent said they would mostly

spend the rebate. Subsequent work by Johnson et al. (2006) utilized the random timing

of rebate receipt to conclude that households spent 40 percent of the rebate cheques on

nondurable consumption in the three months after receiving the rebate and then another 30

percent in the subsequent three month period. Johnson et al. (2006) found no statistically

significant effect of rebate receipt on durable consumption. They nevertheless concluded

that the 2001 tax rebates led to a significant increase in aggregate consumption demand.
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Figure 3 shows the path of total real personal consumption expenditures (Panel A)

and the nondurable component analyzed by Johnson et al. (2006) (Panel B) along with

real disposable income. While the spike in disposable income is clearly visible there is no

corresponding spike in total consumption or this particular nondurable subcategory.2

Shapiro and Slemrod (2003b) also studied the personal saving rate data around the time

of the rebates and compared the spike to historical spikes in the personal saving rate. They

concluded that the spike in the saving rate was consistent with all the rebate being saved

in July and August. The September high saving rate is also consistent with that story but

9/11 complicates the narrative.

Our analysis formalizes the tension between the large MPCs estimated by Johnson et al.

(2006) and the non-response of the corresponding aggregate expenditures, and provides a

resolution of this tension.

4 Counterfactuals

What would have been the path of consumption in 2001 had there been no tax rebates? We

use the micro estimates for the nondurable MPC from Johnson et al. (2006) to simulate two

different counterfactual paths for nondurable consumption expenditures in the absence of

the 2001 rebate payments. The micro counterfactual simply subtracts the induced spending

implied by the micro MPC estimates from aggregate nondurable consumer expenditures

using BEA data.

2There is a spike in total PCE in October 2001, which reflects a spike in motor vehicle expenditures. The
Federal Reserve Greenbook and Shapiro and Slemrod (2003b) attribute this spike to the introduction of 0%
financing by automobile manufacturers.
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Figure 3: 2001 Tax Rebates: Real Disposable Income and Consumer Expendi-
tures
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Notes: Consumption Expenditure is total personal consumption expenditures as defined by the BLS. JPS
Nondurable Expenditure is the subset of consumer expenditures that are included by Johnson et al. (2006)
in their measure of nondurable expenditure.

We then create a macro, or general equilibrium (GE), counterfactual by feeding the

rebate path into a two-good two-agent New Keynesian (TG-TANK) model calibrated to

the estimated nondurable micro MPC from Johnson et al. (2006), simulating the impulse

response of aggregate nondurable consumption, and subtracting it from the data. In contrast

to the micro counterfactual, this macro counterfactual captures general equilibrium effects

implied by the TG-TANK model.

4.1 Micro Counterfactual

We begin by constructing the micro counterfactual. Johnson et al.’s (2006) micro MPC esti-

mates are based on a subset of household spending that is a mix of nondurable goods, some

services, and some durable goods. This category, which we abbreviate JPS ND, accounted
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for only 53 percent of total personal consumption expenditures (PCE) in 2001. To be consis-

tent across the micro and macro levels, we create our counterfactuals using aggregate BEA

data on consumer expenditure based on the same subset of goods and services as JPS ND.

We construct the implied amount of JPS ND aggregate spending directly induced by the

tax rebates for Johnson et al.’s (2006) two main sets of estimates.3 The first considers only

the contemporaneous effect during the current quarter. That MPC estimate is β = 0.375

(Johnson et al., 2006, Table 2, Panel C) and we apply it to the three-month moving average

of aggregate rebate receipts:

3-Month Induced Spendingt = 0.375 (rebatet + rebatet−1 + rebatet−2) /3.

This equation incorporates the assumption that households will evenly spread out their

induced rebate spending over three months.

The second set of estimates are from Johnson et al. (2006) Table 4, Panel A where they

allow for lagged spending responses and find MPCs of 0.386 for the first quarter and an

additional 0.273 for the subsequent quarter. In this case, we specify induced spending as:

6-Month Induced Spendingt = 0.386 (rebatet + rebatet−1 + rebatet−2) /3

+0.273 (rebatet−3 + rebatet−4 + rebatet−5) /3.

3The calculation of induced expenditures is inspired by Sahm et al. (2012) exercise for the 2008 rebates,
which applied Parker et al. (2013) estimates of MPCs on motor vehicles to the aggregate amount rebates to
calculate induced motor vehicle spending in 2008.
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We then construct the micro counterfactual by subtracting the path of induced spending

from the path of the actual aggregate JPS ND category spending.

Panel A of Figure 4 shows the path of aggregate BEA spending on the JPS ND categories

as the solid black line and two micro counterfactuals in blue and purple. The first counter-

factual is based on the contemporaneous estimates from Johnson et al. (2006) Table 2 and

the second is based on the Table 4 estimates that allow lagged effects as well. The actual

JPS ND spending category increased slightly during the fall of 2001, but the counterfactuals

imply that spending in the JPS ND category would have fallen by around $5 billion from

May (the month before the rebate passed) to its trough in September if there had been no

rebate. The recovery is much slower when the Johnson et al. (2006) 6-month estimates are

used. Both counterfactuals exhibit the same V-shaped we found for the 2008 rebate coun-

terfactual in Orchard et al. (forthcoming). The graph also shows a ”pessimistic forecast”

as a dashed red line. We will discuss the details of this forecast later in Section 5 when we

assess plausibility.

4.2 Macro Counterfactual

The micro counterfactual does not allow for any general equilibrium forces, so next we

construct a macro counterfactual by calibrating a two-good TANK model to the US economy

in 2001, simulating the economy’s response to the tax rebates, and then subtracting that

economy’s simulated response from actual spending. We incorporate two goods rather than

the usual one good because it is important to distinguish between Johnson et al.’s (2006)

subset of consumption and other consumption categories.
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Figure 4: Micro and Macro Counterfactual Consumption Expenditures
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Panel A: Counterfactual expenditure paths are created by subtracting the nondurable consumption spending
induced by the rebate from the path of actual nondurable consumption. Data is nondurable consumption
expenditures are defined following Johnson et al. (2006). The 3-month estimates are taken from their Table
2, the 6-month estimates from their Table 4.
Panel B: Based on Two-Good, Two-Agent NK model simulations and actual data on rebates and nondurable
consumption expenditures as measured by Johnson et al. (2006).

We use the macro model to show how the increase in household demand is propagated

in dynamic general equilibrium, so we consider a rich set of general equilibrium forces and

calibrate their strength in accordance with the evidence. However, the specific details of how

those forces are generated are not as important. As Auclert et al. (2024) and Wolf (2023)

demonstrate, the micro-level increase in demand and the strength of general equilibrium

forces are sufficient statistics for how a demand shock gets propagated in general equilibrium,

independent of the model structure that generates the increase in demand and the general

equilibrium forces.

Our particular model is a standard medium-scale New Keynesian model that incorporates

sticky wages and prices, variable utilization of capital, and investment adjustment costs. The

model has two types of households, forward-looking optimizers and hand-to-mouth, that
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follow the consumption rules defined below. Our model is similar to Ramey (2021), which

extends Gaĺı et al.’s (2007) fiscal NK model. This type of model has been widely used in

academic research, central banks, and other policy institutions. As most of the model is

rather standard, we describe only the household side of the model in detail here and leave

the full details of the rest of the model for the appendix.

4.2.1 Optimizing Households

A fraction 1− γ of households are forward-looking optimizers. They maximize utility

∞∑
t=0

βt


[
s

1
ι
1 (Co1t)

ι−1
ι + (1− s1)

1
ι (Co2t)

ι−1
ι

] ι
ι−1 (1− 1

σ )

1− 1
σ

− ν (Ho
t )1+φ

1 + φ


subject to their budget constraint

Aot =
Rt−1

Πt
Aot−1 − Co1t − Co2t +WtH

o
t − T ot + Profitst

where Co1t is nondurable consumption as defined by Johnson et al. (2006), Co2t is all other

consumption, and Ho
t is hours worked, Aot are holdings of the nominal bond, Rt is the gross

nominal interest rate, Πt is the gross inflation rate measured in the price of the consumption

good, Wt is the real wage, T ot are net taxes (i.e. taxes less transfers), and Profits is real profit

income. The parameter s1 is the share of JPS nondurable expenditure in total consumption,

ι is the elasticity of substitution across consumption goods, σ is the intertemporal elasticity

of substitution for the consumption basket, and φ is the Frisch elasticity.
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Optimizing households pick an optimal sequence for nondurable consumption, other con-

sumption, and assets, {Co1t, Co2t, Aot}∞t=0. Labour supply is not chosen by the household, but

instead by a union.

The first order conditions for consumption and assets are:

λt = (Cot )−
1
σ

Co1t = s1C
o
t

Co2t = (1− s1)Cot

λt = β
Rt

Πt+1
λt+1

where λ is the Lagrange multiplier on the household budget constraint and Cot is the sum of

the two types of consumption.

4.2.2 Hand-to-Mouth Households

In order for lump-sum transfers to have general equilibrium effects, we require non-Ricardian

households. We adopt Gaĺı et al. (2007) assumption that a certain fraction γ consume hand-

to-mouth. Relative to their set-up, our hand-to-mouth households may consume their income

over several periods rather than all at once.

We assume that in steady state, hand-to-mouth households have the same after-tax

income as optimizing households,

WHm − Tm = WHo − T o + Profits
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where variables superscripted by m denote the hand-to-mouth household.

We then directly specify dynamic marginal propensities to match lagged effects implied

by the micro MPC estimates. Thus, expenditures on JPS nondurables are

Cm1t − Cm1 =

L∑
l=0

mpcl[Wt−lH
m
t−l − Tmt−l − (WHm − Tm)]

l∏
k=1

Rt−k
Πt−k+1

where mpcl is the marginal propensity to spend on nondurable consumption today out of

income l periods ago. Income that was saved l periods ago for nondurable consumption

today accrues real interest
∏l
k=1

Rt−k
Πt−1+1

.

We follow Johnson et al. (2006) and treat the residual expenditure category as not re-

sponding to the rebate. Thus, hand-to-mouth households simply consume a constant amount

of this good,

Cm2t = Cm2

The marginal utility of consumption for the hand-to-mouth household is

λmt = (Cmt )−
1
σ

where Cmt is the sum of the two types of consumption.

4.2.3 The Remainder of the Model

The remainder of our model is rather standard so we briefly summarize its features here and

provide a detailed description in the appendix. Product market firms are monopolistically
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competitive and face Calvo-style adjustment costs on output prices. They also face adjust-

ment costs on investment, but have the option to vary the utilization of existing capital at

the cost of higher depreciation. Labour is differentiated and unions set wages as a markup

on reservation wages. Wages are also subject to Calvo-style adjustment costs. Given the

wage set by the union, households stand ready to supply as many hours to the labour market

as required by firms. The government sets the interest rate according to a Taylor rule, is-

sues transfers and faces an intertemporal budget constraint. We assume that any temporary

transfers are financed by deficits in the short run.

The values of the parameters, which are calibrated to a monthly frequency, are shown in

Table 1. Most parameters take values that are widely used in the literature, e.g. the Calvo

parameters are similar to Gaĺı et al. (2007) and the investment adjustment cost parameter

and the utilization cost parameters are the monthly equivalent to the ones used by Leeper

et al. (2010). The Frisch elasticity of 1 is a little higher than many micro estimates but is

standard for macro models. The Taylor Rule has standard coefficients and includes some

interest rate smoothing. The debt feedback rule is less responsive than the one in Gaĺı et al.

(2007).

4.3 Results

In order to simulate the effects of the 2001 tax rebates, we calibrate the share of rule-of-

thumb households to the micro MPC estimates of nondurable spending from Johnson et al.

(2006) (0.375). With the model beginning in steady state, we shock the model with a path

of government transfers that matches the actual path of aggregate tax rebate payments in

2001. We then subtract the simulated model deviations from the actual path of nondurables



Using macro counterfactuals to assess plausibility 21

Table 1: Baseline Calibration of the Model

Parameter Value Description

β 0.997 Subjective discount factor
σ 0.5 Utility curvature on consumption
ι 6.0 Elasticity of Substitution Across Consumption Goods
s1 0.528 Share of JPS Nondurable Consumption in Total Consumption
ν 64.703 Weight on disutility of labour
φ 1 Inverse of the Frisch elasticity of labour supply
γ varies Fraction of Hand-to-Mouth consumers
α 0.36 Exponent on private capital in production function
δ 0.005 Depreciation of private capital
κ 40 Investment adjustment cost parameter
δ1 0.008 Parameter on linear term of capital utilization cost
δ2 0.017 Parameter on quadratic term of capital utilization cost
µp 1.2 Steady-state price markup
µW 1.2 Steady-state wage markup
θp 0.917 Calvo parameter on price adjustment
θW 0.917 Calvo parameter on wage adjustment
εW 6.0 Elasticity of substitution between types of labour
gy 0.2 Steady-state share of total govt spending to GDP
φb 0.027 Debt feedback coefficient in fiscal rule
ρr 0.947 Monetary policy interest rate smoothing
φπ 1.5 Monetary policy response to inflation
φgap 0.083 Monetary policy response to the output gap

Notes: The model is calibrated at a monthly frequency. The parameter γ is calibrated to either 0.375,
or 0.66, which corresponds to the 3-month and 6-month non-durable MPCs respectfully. See the text for
details.
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expenditure (defined according to JPS) to create the counterfactual path of spending had

there been no rebate.

Panel B of Figure 4 shows the path of actual nondurable spending from the BEA using the

JPS nondurable definition and the macro counterfactual path with GE effects. The macro

counterfactuals show a larger drop and a more pronounced V-shape in JPS nondurable

expenditure than the micro counterfactual. That GE forces amplify the micro effects is

typical of HANK-style models such as Auclert et al. (2024).

Following Orchard et al. (forthcoming), we define the GE-MPC to be the general equi-

librium response of consumption to the rebate. The GE-MPC, which is the micro MPC plus

any general equilibrium amplification effects, is approximately equal to the GDP multiplier

if the economy is closed and the stimulus is temporary. Table 2 shows the GE-MPC for dif-

ferent values of the micro MPC. The first row, shows the results with a micro MPC of 0.38.

The GE-MPC is 0.5. The second row, shows that a micro MPC of 0.66 over 6-months yields

a GE-MPC of 1.19. Thus, the GE-MPC is higher than the micro MPC, and the GE-MPC

rises non-linearly with the level of the micro MPC. The amplification and non-linearity is

due to the standard Keynesian multiplier effect.

Table 2: General Equilibrium Marginal Propensity to Consume

MPCs
micro GE

0.38 0.50
0.66 1.19
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5 Is the Macro Counterfactual Plausible?

We now assess whether the macro counterfactual is plausible. This step of the methodology is

particularly challenging for the 2001 rebates because the terrorist attacks of September 11th

occurred during the third month of the distribution of the rebates. The macro counterfactual

shown in Figure 4 implies that JPS’s definition of nondurable spending would have declined

by 1.4 percent in the three months ending in September 2001. That is a very large drop

by historical standards, at least since the monthly data began in 1959, and is exceeded only

by COVID-19 and is almost the same magnitude as the decline after the failure of Lehman

Brothers in 2008. The question is whether 9/11 could have caused that fall. To assess that

possibility, we review the commentary and forecasts surrounding 9/11.

Panel A of Figure 5 shows that, prior to the passage of the tax change and rebates in June

2001, professional forecasters in the Survey of Professional Forecasters (SPF) were expecting

small positive consumption growth in 2001Q3 (Federal Reserve Bank of Philadelphia, 2001).4

The May 9th Greenbook noted the decline in consumer sentiment and it predicted anemic

growth in consumer spending in the second quarter with a pickup in the third quarter

(Federal Reserve Board of Governors (2001a). Since these forecasts are for total consumer

expenditures, we also combine the separate services and nondurable goods growth forecasts

from the FED Greenbook to create a more appropriate comparison with the JPS nondurables

category. Panel B of Figure 5 shows that this forecast lies above actual JPS nondurables

expenditure in 2001.5

4Since the responses for the SPF are due by the middle of the quarter, all results would have been collected
prior to the tax law passage in June 2001.
5The May 9, 2001 Greenbook did not know of the passage of the Tax Rebates, but the FED staff assumed
that rebates would be included in the Tax bill to be sent to households in the fourth quarter of 2001.
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Figure 5: Real Nondurable Consumption Forecasts

Panel A: Real Consumption Growth Panel B: Real JPS Nondurable Consumption
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Panel A: SPF forecasts from April-May. Moments are computed quarter-by-quarter.
Panel B: JPS nondurable consumption expenditures are defined following Johnson et al. (2006). The
pessimistic and regular forecasts are based on our forecasting model. See the text for details.

There were further signs of slowing in late summer. A September 7th article in The

New York Times (Section C, page 8) reported disappointing sales for retailers in August.

While overall retail sales had risen, there seemed to be a shift in demand to discounters,

resulting in a decline in same-store sales at numerous types of outlets such as department

stores. Several commenters noted that there was no evidence of a boost from the rebates,

with one commenter calling the rebates a “nonevent.”

The University of Michigan index of consumer sentiment had fallen steadily from Novem-

ber 2000 to April 2001 by a cumulative 18%. The index bounced up by 4% in May and stayed

at that level through August, but then fell 11% from August to September. According to

the Federal Reserve’s September 27, 2001 Greenbook (Federal Reserve Board of Governors

(2001b), the preliminary consumer sentiment data through September 10th indicated that

sentiment had already fallen 8% from August. Thus, two-thirds of the September fall in
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consumer sentiment happened before the terrorist attacks. The Greenbook also noted that

The Conference Board measure of consumer sentiment fell more than 16 points from August

to September, but that 88 percent of the responses were received before September 11th.

Thus, most of the fall seemed to predate the attacks.

The late September Greenbook estimated that the disruptions caused by 9/11 would

likely subtract a quarter of a percentage point (not annualized) from the growth in personal

consumption from the second to third quarter. Since September is the last month of the third

quarter, this estimate implies that total personal consumption fell $2.3 billion in September

as a result of 9/11. However, the subsequent Greenbook noted that the surge in motor vehicle

sales in October in response to the dealer incentives suggested that consumer sentiment might

have bounced back more quickly than anticipated.

Nevertheless, it is clear that even apart from the terrorist attacks, economic events were

reducing consumer confidence. As a supplement to the professional forecasts, we create our

own forecasts based on a time series model augmented with negative information that came

out after the tax legislation was enacted. Our objective is to create a more pessimistic

forecast than the ones based only on information available through May.

Our forecasts are based on a parsimonious time series model with the following variables:

log real consumption using JPS’s definition, log real disposable income, log total consumption

deflator, and consumer sentiment from the Michigan Survey.6 The current value of consumer

sentiment enters the equations for consumption, income and price. We include six lags of all

variables and estimate the model on monthly data from 1984 through 2019.7

6We initially included other variables such as gasoline prices and the Gilchrist and Zakraǰsek (2012) bond
spread but they did not affect the forecasts since movements in those variables weren’t important during the
2001 episode.
7We start the data in 1984 due to a structural break in our forecasting model beginning with the Great
Moderation.
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We construct two versions of the forecasts. The regular forecast estimates the time series

model just described and creates forecasts using information available only through May

2001. The pessimistic forecast augments the model with the current value and six lags of a

dummy variable for recession and current value and one lag of a dummy variable for 9/11 and

treats them as exogenous in the construction of forecasts. Thus, we are implicitly assuming

the forecaster knows the economy is in recession from April through November 2001 and

that 9/11 occurs.

Panel B of Figure 5 shows the resulting forecasts. The regular forecast without the

recession and 9/11 substantially overshoots the actual data. The pessimistic forecast that

includes the two sets of dummy variables tracks just below the actual data. Neither forecast

shows a dramatic V-shaped decline in consumer expenditures.

Figure 4 in the last section showed this pessimistic forecast along our micro and macro

counterfactuals. The counterfactuals lie substantially below this forecast. This casts doubt

that these counterfactuals, and thus the large aggregate effects of the rebate, are plausible.

Could it be that our forecasts understate the effects of 9/11? The top panel of Table

3 shows that the cumulative drop in expenditure through December 2001 implied by our

pessimistic forecasts is even larger than the late September Greenbook’s assessment of the

effects of 9/11 on consumption. We also compare our estimates to the implied effect of the

drop in consumer confidence in September 2001 using the estimates in Barsky and Sims

(2012). These are very similar to our estimates, both in terms of the implied decline in

September as well as the cumulative decline through December 2001.

The bottom panel of Table 3 show that our macro counterfactuals imply an effect of the

2001 rebate on JPS nondurable consumption through December 2001 that was an order of
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magnitude larger. This suggests it is unlikely that the effects of the rebate were offset by

9/11. Even for September, the counterfactual implies that the rebate had at least twice

the effect of 9/11. This contrasts strongly with contemporary views that the rebate was a

“nonevent.”

Table 3: Estimated 9/11 Impact on JPS Nondurables vs Our Counterfactuals

Forecast of 9/11 Effect September 2001 Impact Through December 2001
Our Pessimistic Forecast $1.2bn $3.1bn
September Greenbook $2.3bn $2.3bn
Barsky-Sims (2012) $0.9bn $2.8bn

Macro Counterfactual:
micro MPC = 0.375 $5.1bn $17.2bn
micro MPC = 0.66 $5.2bn $25.8bn

Notes: The $2.3 billion estimate from the September Greenbook comes from the Federal Reserve Staff’s
comments that the terrorist attacks would subtract 1 annualized percentage point (0.25 percentage points
quarterly) from real consumption growth in 2001Q3 and the level of JPS nondurable consumption in 2001Q2.
The Barsky and Sims (2012) $0.9 estimate is derived from Barsky and Sims (2012) estimate of the effect of
consumer confidence on consumption and the actual fall of consumer confidence in September 2001.

Since the counterfactuals do not appear plausible, this leaves two possibilities: either the

micro MPC estimates are too large or the macro model needs to substantially dampen the

aggregate effects of the rebate. We investigate the first possibility next and find evidence

that, when appropriately measured, the micro MPC estimates are substantially smaller than

those reported by Johnson et al. (2006).

6 Micro MPC Estimates

Here we reexamine the frequently cited estimates from Johnson et al. (2006) that imply

large MPCs on nondurable expenditures of 0.4 to 0.66. Similar to the re-analyses of the

2008 rebates by Orchard et al. (forthcoming), Borusyak and Jaravel (2017), and Borusyak
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et al. (2024), we find that the MPC estimates for the 2001 tax rebates are upward biased.

However, unlike Orchard et al. (forthcoming) we find that the main reason for the bias is not

econometric issues, but rather how nondurable expenditures are defined. We replicate the

Johnson et al. (2006) results using their definition of nondurable consumption and estimate

similar MPCs of 0.32 to 0.64. However, if we instead define nondurables using the BEA’s

definitions, we estimate that the nondurable MPC is one-third to one-half the size and

statistically insignificant. Moreover, the MPC on total consumption is estimated to be close

to zero but estimated very imprecisely.

6.1 Baseline Johnson et. al. (2006) Results

Johnson et al. (2006) use both the variation in treatment time (i.e., the month in which the

household received the rebate) and the treatment size (i.e. the dollar value of the rebate

cheque) to estimate the causal impact of receiving a rebate on household spending using a

standard difference-in-differences (DID) event-study methodology. For brevity, we show only

our replication results for the 2SLS version of Johnson et al. (2006). Our replication follows

Johnson et al. (2006) exactly, except that we exclude households that receive more than

one rebate cheque since these households are not valid comparisons to treated households

(Orchard et al., forthcoming).

For the contemporaneous specification, Johnson et al. (2006) estimate the following

regression,

Ci,t − Ci,t−1 =
∑
s

β0smonths + β′1Xi,t−1 + β2ÊSPi,t + ui,t (1)
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Table 4: Household Spending Response to Rebate by Subcategory: 2SLS

Panel A: Full Sample

JPS Definitions BEA Definitions

Nondurables ND Goods Services Durables Total
(1) (2) (3) (4) (5)

Rebate Amount 0.32∗∗ 0.06 0.03 −0.16 −0.07
(0.15) (0.06) (0.22) (0.50) (0.58)

Observations 12,018 12,018 12,018 12,018 12,018

Panel B: Rebate Only Sample

JPS Definitions BEA Definitions

Nondurables ND Goods Services Durables Total
(1) (2) (3) (4) (5)

Rebate Amount 0.33 −0.06 −0.21 0.37 0.10
(0.32) (0.10) (0.40) (0.81) (0.97)

Observations 5,875 5,875 5,875 5,875 5,875

Notes: Standard errors, in parentheses, are clustered at the household level. Significance is indicated by:
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01. All regressions include interview (time) fixed effects, as well as household
level controls for age, change in number of adults, and change in number of children. The 2SLS results use
I(Rebate > 0) and the other regressors as instruments for the rebate amount.

where t indexes the interview (performed once every three months), and i indexes individual

households. The regression includes fixed effects for each month (months), household controls

for age and change in household size Xi,t, and the main variable of interest, ÊSPi,t, is the

predicted size of the rebate or Economic Stimulus Payment (ESP) which is instrumented by

an indicator for rebate receipt.

Table 4 column 1 shows the result of our replication. We estimate a 0.32 MPC for

Johnson et al. (2006) definition of nondurables spending. As compared to Johnson et al.

(2006) our replication has a slightly lower estimated MPCs and sample sizes, partially due

to our exclusion of households that receive more than one rebate.
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6.2 Nonrobustness to Different Categorizations of Spending

We now demonstrate that the results of Johnson et al. (2006) depend on a particular defini-

tion of nondurables spending that omits many services but includes some goods classified by

the BEA as durables. We then show that the estimated MPCs are not robust to alternate

definitions of nondurables spending.

Johnson et al. (2006) follow Lusardi (1996) by defining nondurable expenditure as the

sum of several aggregate categories in the consumer expenditure survey.8 We construct an

alternate definition of nondurable goods and services based on the BLS staff’s concordance

between the Consumer Expenditure Survey categories and the BEA’s aggregate personal

consumption spending categories (Bureau of Labor Statistics, 2019). Hereafter, we refer to

the Johnson et al. (2006) definition of nondurables as the JPS definition and the one based

on the BLS concordance as the BEA definition.

The JPS and BEA definitions of nondurables differ substantially. For example, services

such as housing services, vehicle repair and leases, and foreign travel are included in the BEA

definition, but not in the JPS definition. Jewelry and watches are classfied as nondurables

by JPS, but as durables by the BEA.9 Additionally, some loan payments are included in the

JPS definition of nondurables, but are mostly excluded from BEA consumer spending.

We reestimate Equation (1) using the BEA definitions of nondurable goods and services.

Table 4, Panel A Columns 2 and 3, show the results of this estimation. The point estimates

of the MPC for BEA nondurables spending are small and insignificant: 0.06 for nondurable

8Specifically nondurable spending is defined as spending on several Consumer Expenditure Survey aggregate
categories including food, alcoholic beverages, tobacco, utilities, personal care, household operations, public
transportation, gas and motor oil, apparel, health care, and miscellaneous expenses.
9In the Consumer Expenditure Survey, apparel includes jewelry and watches and health care includes some
medical devices, but these are classified as durable goods by the BEA.
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goods and 0.03 for services. Summing together, the nondurable MPC using the BEA defini-

tions is only 0.09.10 The durable goods MPC is negative but imprecisely estimated, and so

is the total MPC based on BEA definitions.

In Panel B, we restrict the estimation to the sample of households receiving rebates, so

the only variation used is the randomized timing. In this subsample our MPC estimates for

nondurable goods and services are negative but also substantially noisier than in Panel A.

The MPC for total consumption is positive but close to zero. In what follows we focus on

the full sample because it yields relatively more precise estimates.

To understand better why estimated nondurable MPCs using the BEA and JPS defi-

nitions are so different, we estimate the MPCs separately for each of the 135 categories in

the BLS’ Consumer Expenditure Survey-BEA concordance. We then create a mapping be-

tween these categories and nondurable spending in the JPS definition. Appendix Table B.1

provides a full accounting of estimated MPCs for each sub-category and Table 5 provides a

summary.

On average, expenditure categories included in the JPS definition of nondurables have

a higher MPC than the excluded categories. Table 5 Column 1 shows that among all BEA

spending categories, the average MPC is positive for categories included in JPS nondurables

and negative for other categories. Column 2 shows that summed together, the nondurables

JPS MPCs mapped into BEA categories is 0.26, 11 while the excluded categories’ MPCs sum

to -0.37, resulting in a total PCE MPC that is actually negative.

10When we instead sum the categories and then estimate the MPC, the value is also 0.09 (with a standard
error of 0.24).
11The sum of the JPS nondurable MPCs mapped into BEA categories does not match the total MPC shown
in Column 2 of Table 4 since some JPS categories are not included in total BEA consumption and because
the BLS’ correspondence attributes only a fraction of Consumer Expenditure Survey categories such as home
improvement to consumption (the rest is attributed to investment).
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Table 5: Sum of Disaggregated MPCs

BEA Category All ND Goods Services Durables
In JPS ND 0.26 0.04 0.17 0.06
Outside JPS ND −0.33 0.02 −0.14 −0.21
All −0.07 0.06 0.03 −0.16
Observations 135 26 71 38

Notes: Average MPC is the average coefficient from 2SLS regressions of BEA subcategories on rebate
amount using the indicator for rebate receipt as an instrument. Sum MPC is the sum of all rebate amount
coefficients in the specified category.

The remaining columns of Table 5 show that even within the subcategories of nondurable

goods, services, and durables, the categories included in JPS nondurables tend to have higher

MPCs than the excluded categories. Among nondurable goods, the excluded nondurable

good categories do have a similar MPC to the included categories; however, nondurable

goods account for only one-seventh of the JPS nondurable MPC. Within services, the JPS-

included categories account for 0.17 of the 0.26 JPS nondurable MPC. In contrast, if all

BEA service categories are included, the services MPC falls to 0.03. Finally, as we discussed

previously, some BEA durables are included in the JPS definition of nondurables. These

included durables, which include items such as jewelry and medical devices, have a higher

contribution to the JPS nondurable MPC than the included BEA nondurable goods.

As Appendix Table B.1 shows, the micro estimates for the BEA subcategories are impre-

cise, vary substantially, and are sometimes negative. Of the 135 BEA subcategories that we

consider, only 17 have estimated micro MPCs that are statistically significant; 14 of these

17 categories are included in the JPS definition of nondurables, lending additional support

that the definition of expenditure used in Johnson et al. (2006) is not representative.

Johnson et al. (2006) also estimate a specification that allows the rebate to have effects

that last for a full six months. Table 6 reports MPCs for specifications of (1) that include
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a lagged rebate variable. Using JPS definitions for the full sample (Panel A, Column 1) we

estimate a cumulative 6-month MPC of 0.64, similar to Johnson et al. (2006).12 Using BEA

definitions of nondurable goods and services reduces the estimated 6-month MPC by half

and eliminates the statistically significance. Adding the response of durable expenditures

yields an even lower 6-month MPC for total expenditures of 0.11. The MPC estimates for the

rebate-only sample in Panel B fall from 0.8 using JPS definitions (Column 1) to substantially

negative -3.8 for total PCE.

In short, we find that the MPCs reported by Johnson et al. (2006) are not representative

of MPCs on personal consumption expenditure. Using either standard BEA categories or

total consumer expenditures we estimate micro MPCs that are small, at or below 0.1, and

not statistically significant. These results suggest that the overall stimulative effect of the

2001 rebate was likely very modest. To the extent that the MPCs for JPS categories are

large this likely reflects noise at the micro level.

7 Lessons from the 2001 Rebate Natural Experiment

We reexamined the micro estimates based on the natural experiment of the 2001 rebates

because the implied macro counterfactual path of consumer spending did not seem plausible.

We explain the implausible decline of the counterfactual path to be the result of micro

estimates that are based on very noisy data. Johnson et al. (2006) 6-month cumulative

MPC is estimated to be 0.66 based on their categories. However, we have shown that the

results are not robust to alternative categorizations, such as those by the BEA. In fact, our

12Because the consumption equation is estimated in first-differences, the 6-month cumulative MPC is equal
to twice the coefficient on the current rebate plus the coefficient on the lagged rebate.
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Table 6: Household Spending Response to Rebate by Subcategory: 2SLS with
Lag

Panel A: Full Sample

JPS Definitions BEA Definitions

Nondurables ND Goods Services Durables Total
(1) (2) (3) (4) (5)

Rebate Amount 0.32∗∗ 0.07 0.04 −0.15 −0.05
(0.14) (0.06) (0.22) (0.49) (0.57)

Lag Rebate Amount 0.00 0.07 0.05 0.08 0.20
(0.12) (0.06) (0.19) (0.40) (0.45)

6-month MPC 0.64 0.20 0.13 -0.22 0.11
6-month MPC S.E. (0.29) (0.12) (0.46) (0.98) (1.15)
Observations 12,018 12,018 12,018 12,018 12,018

Panel B: Rebate Only Sample

JPS Definitions BEA Definitions

Nondurables ND Goods Services Durables Total
(1) (2) (3) (4) (5)

Rebate Amount 0.37 −0.02 −0.47 −0.47 −0.97
(0.36) (0.11) (0.46) (0.81) (0.98)

Lag Rebate Amount 0.07 0.08 −0.46 −1.48∗ −1.87∗

(0.28) (0.11) (0.42) (0.88) (1.03)
6-month MPC 0.80 0.04 -1.41 -2.42 -3.80
6-month MPC S.E. (0.88) (0.29) (1.18) (2.09) (2.47)
Observations 5,875 5,875 5,875 5,875 5,875

Notes: Standard errors, in parentheses, are clustered at the household level. Significance is indicated by:
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01. All regressions include interview (time) fixed effects, as well as household
level controls for age, change in number of adults, and change in number of children. The 2SLS results use
I(Rebate > 0) and the other regressors as instruments for the rebate amount.

estimated 6-month cumulative MPC based on total consumer spending is approximately

zero.

Thus, our new micro MPC estimates offer a full resolution of the implausible coun-

terfactual. The micro MPC estimates near zero imply that both the micro and macro
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counterfactual paths are virtually indistinguishable from the actual data path (see Figure

C.1 in Appendix C). Furthermore, little can be learned about macro models from the 2001

rebate episode since virtually all macro models with micro MPCs of zero imply a counter-

factual path that is the same as the data. Thus, no insights are gained by proceeding to the

usual step of revisiting the model. If our revised estimates had instead indicated high micro

MPCs, the next step would have been to return to the model to consider ways to dampen

the general equilibrium forces. To do so, we would have explored departures from standard

calibrations by either making the supply curve less elastic (e.g. by not allowing variable

capital utilization or assuming flexible prices) or by assuming that monetary policy reacted

more strongly to the output gap and did not smooth interest rates.

The new estimates of the MPCs also have policy implications. In particular, the estimates

suggest no discernible stimulative effect of the rebates.

It is important to highlight another confounding factor in the 2001 rebate natural experi-

ment that makes it unsuitable for drawing inferences about the effects of temporary stimulus.

The 2001 tax rebates were considered to be a down payment on the semi-permanent tax cut

that would go into effect in January 2002 (Shapiro and Slemrod, 2003b). As such, the rebate

cannot be interpreted as a one-time change in disposable income. How does this affect the

interpretation of our estimates?

In the full sample regressions, we exploit the fact that some households receive the rebate

and others do not. But that same variation is also correlated with exposure to the permanent

tax cut. Thus, the full sample MPC estimates likely reflect some anticipation effect of the

permanent tax cut. The magnitude of this effect depends on whether households expect the

tax cut to be permanent (i.e., funded by a future reduction in government spending) or offset
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by higher future taxes. The rebate-only sample exploits only the variation in the timing of

rebate receipt and thus not on overall eligibility. In this sense, these estimates more cleanly

isolate non-Ricardian behaviour, such as liquidity constraints.

Since we estimate only small MPCs that are similar across the full and rebate-only

samples, our results are consistent with households being largely Ricardian. This conclusion

is also consistent with the behaviour of aggregate consumer expenditure.

8 Examples of Other Applications of the Methodology

In this section, we briefly summarize four other applications of our methodology to provide

further illustration and comparison. The examples demonstrate that each case study usually

requires different methods and yields different answers for the reconciliation of the micro

estimates with the aggregate data.

8.1 The 2008 Rebate MPCs

In Orchard et al. (forthcoming), we constructed macro counterfactuals using the leading

estimates of MPCs from the 2008 rebate and found counterfactual declines in consumer

spending that were even more extreme than the ones for the 2001 rebate. However, the

details behind the 2001 and 2008 case studies differed substantially. The 2001 tax rebate

accompanied a permanent tax change and did not have an income cap, while the 2008 tax

rebate was a temporary transfer that was targeted to low- and medium-income earners. The

estimated MPC for motor vehicles was negative for the 2001 rebates, while spending on

motor vehicles was a large part of the estimated MPCs for the 2008 rebates. Finally, micro

MPC estimates from the 2001 rebate were robust to alternate DID econometric methods,
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but fell apart when other consumption aggregations were considered, while the 2008 micro

MPC estimates fell if improved DID methods were employed.

Specifically, we showed that the micro MPC estimates for the 2008 rebate based on a

standard DID methodology were upward biased for three reasons: (1) omission of a lagged

rebate, (2) heterogenous treatment effects leading to forbidden comparisons, and (3) a neg-

ative correlation between rebate receipt and lagged spending. After correcting for these

biases, the micro MPC for total PCE fell from a range of 0.5 to 0.9 down to 0.3, with almost

all of the expenditure allocated to motor vehicles. These results were consistent with earlier

findings of Borusyak and Jaravel (2017) and Borusyak et al. (2024), who found substantially

reduced MPCs when they applied their new DID method to the Broda and Parker (2014)

2008 rebate estimates using the Nielsen data. Because the 2001 rebate was distributed over

a slightly shorter time period and estimates vary much less across months of disbursement,

the 2001 estimates are not sensitive to the econometric issues we highlighted for the 2008

rebate.

We also found that because most of the induced spending was on motor vehicles, the

stimulative effects of the tax rebates were dampened rather than amplified in general equi-

librium. During the roll-out of the 2008 tax rebates, the relative price of new motor vehicle

prices spiked relative to trend. We captured this effect in our two-good TANK model by

including a durable good (standing in for motor vehicles) following McKay and Wieland

(2021, 2022). With standard values for the relative supply elasticity of durable goods, the

model was able to replicate the increase in relative motor vehicle purchases seen in the

data and predicted that the consumption response following the tax rebates is substantially

dampened in equilibrium. The crowding out was large because durable demand is inherently
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more elastic than nondurable demand. In contrast, with the 2001 tax rebates we found no

statistically significant increase in durable goods spending, so similar macro dampening did

not occur in 2001.

8.2 Election Year Payouts in Singapore

Some of the highest micro MPCs were estimated by Agarwal and Qian (2014) using a natural

experiment in Singapore. In February 2011, the government announced that it would pay out

large “growth dividends” to citizens of Singapore in April. Non-citizens, who account for 40

percent of the residents of Singapore, were ineligible for the dividends. Using household-level

proprietary data from a major financial institution, Agarwal and Qian (2014) estimated the

MPCs for the citizens receiving the payouts, using matched non-citizens as a control group.

They estimated a statistically significant cumulative micro MPC of 0.8 within ten months

of the announcement.

Recently, Ramey (2025) conducted a plausibility analysis of the macro implications of

Agarwal and Qian’s (2014) micro estimates. For a small open economy such as Singapore,

aggregate consumption should respond significantly since the time path of GE-MPCs should

be identical to the time path of micro MPCs. Since almost all spending is on imported

goods, there is no Keynesian amplification; see Aggarwal et al. (2023) for more details.

While conducting the case study, Ramey discovered that the 2011 transfers were announced

a few months before a national election. Furthermore, the government had given out large

transfers twice before during election years. Not one of these cases was a response to poor

economic conditions. She thus used narrative methods to construct a time series of the

payouts and studied their effects on macro series using a structural vector autoregression.
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The payouts raised aggregate disposable income and saving rates by quantitatively and

statistically significant amounts, but had no effect on aggregate consumption. These results

imply that the GE-MPC, and hence the multiplier, for the election year payouts was zero.

Because access to the proprietary micro data is only available onsite in Singapore, she did not

have the opportunity to revisit the micro data analysis. Thus, she was not able to reconcile

the high micro MPCs with the lack of macro effects.

This example illustrates two points. First, if an event is repeated, there might be an

opportunity to use standard time series analysis rather than single-event counterfactuals

to perform a plausibility analysis. Second, the example highlights the risks of relying too

heavily on micro estimates based on proprietary data since it is difficult for others to assess

robustness. Kaplan et al. (2020) raised a similar point about proprietary data and discussed

the importance of trying to replicate micro results with publicly available data. Our diag-

nostic method that focuses on the macro implications is another useful way to assess micro

estimates that can be used in instances in which the event is large enough to show up in

macro data.

8.3 ARRA Multipliers

A third application of our method was to cross-state multipliers estimated during the Great

Recession. Numerous papers exploited the variation of federal government outlays across

states resulting from the American Recovery and Reinvestment Act (ARRA) passed in

February 2009.13 Various categories of the spending were based on pre-existing formulas, so

13Examples include Chodorow-Reich et al. (2012), Wilson (2012), and Conley and Dupor (2013). See
Chodorow-Reich (2019) for a review and synthesis of this literature.
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researchers were able to construct Bartik-style (Bartik (1991) instruments by state to avoid

endogoneity problems.

Chodorow-Reich (2019) synthesized the estimates by standardizing the econometric

framework and found that all the main sets of instruments produced estimates of approx-

imately two job-years created per $100,000 spent. Using an approximation for converting

the job creation numbers to an output multiplier, he found a state-level output multiplier of

approximately two. Building on earlier theoretical work by Farhi and Werning (2016) and

Nakamura and Steinsson (2014) on how to translate the cross-state employment and output

multipliers to national multipliers, Chodorow-Reich (2019) concluded that the estimated

state-level multipliers were likely a lower bound for the national multipliers. Thus, the

estimates implied that the ARRA had quantitatively large aggregate effects on employment

and output.

Ramey (2019a) conducted a plausibility test of these estimates. In particular, she used

Chodorow-Reich (2019) estimated impulse responses for employment to calculate a counter-

factual unemployment rate had there had been no ARRA. According to the counterfactual,

the national unemployment rate would have risen to 15.5% by the end of 2009 and would

have remained elevated for at least a year more. This counterfactual suggests a rise in the

unemployment rate on par with the rise during the first two years of the Great Depression,

which is surprising in light of the very different response of the Federal Reserve during the

two historical episodes.

In subsequent work Ramey (2019b) revisited the leading cross-state ARRA estimates

and questioned the use of those estimates for assessing national effects. In particular, she

suggested that since the estimates weighted each state’s per capita outcomes equally and
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did not account for the crowd-in effect on state and local spending, the estimates might not

be nationally representative. When she reestimated the cross-state model using population

weights and including state and local spending, she found that the estimate of the job-years

created per $100K spent fell from 2 to 0.9.

The counterfactual implied by the revised estimates might be considered to be more

plausible. Using the estimate of 0.9 rather than 2 produces a counterfactual suggesting that

the unemployment rate would have risen to 12.4% rather than 15.5% had there been no

ARRA spending. Further work at reconciliation might re-examine the theory that predicts

that the cross-state estimates are a lower bound on the national multipliers.

8.4 The 1987 Tax Holiday in Iceland

A decade ago, Chetty et al. (2013) used a method similar to ours to argue against the high

labour supply elasticity calibrations prominent in macro models. At the time, micro esti-

mates of Frisch elasticities were typically lower than those used in macro models. Rogerson

and Wallenius (2009) argued that most of those micro estimates were based on the intensive

margin of adjustment (i.e. hours per worker). To allow for higher macro elasticities based on

the extensive margin of adjustment, Rogerson and Wallenius (2009) constructed an overlap-

ping generations life-cycle model in which extensive margin elasticities were large. To test

the model against the data, Chetty et al. (2013) used rogerson2009micro model to predict

the effects of the 1987 tax holiday in Iceland on aggregate employment. They showed that

the model predicted a change in employment that was more than four times greater than

the actual change in employment.14

14The paper also studied two other experiments but those experiments were small and hence did not have
large enough aggregate effects.
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However, in making their argument, Chetty et al. (2013) did not consider counterfactuals

or alternative calibrations of their model. Although Bianchi et al. (2001) original analysis of

the 1987 tax holiday in Iceland identified several other dramatic macroeconomic events during

that period, which could have had a negative effect on employment, Chetty et al. (2013)

implicitly assumed that aggregate employment would have been constant in the absence of

the tax holiday. Thus, they did not conduct the narrative/forecasting step that was key to

our applications. Moreover, Chetty et al. (2013) did not consider reasonable modifications to

the macro model, such as allowing for a downward sloping labour demand curve, that might

bring the model predictions closer to the aggregate data. Of course, these modifications

would also have meant that the model would have trouble explaining the fluctuations in

employment over the business cycle.

9 Conclusion

In this paper we have argued that researchers should take the “credibility revolution” one

step further and assess the plausibility of micro estimates and macro models. We suggest that

researchers calibrate macroeconomic models using micro estimates to create macro counter-

factuals of historical episodes. An assessment of the plausibility of those counterfactuals can

help determine which existing estimates are more reasonable and can also guide researchers

to the micro estimates and macro models that deserve more scrutiny.

We have illustrated our method by assessing the plausibility of the nondurable MPC esti-

mates of the 2001 tax rebates from Johnson et al. (2006). We made two main contributions:

(1) we showed that a standard macroeconomic model calibrated to Johnson et al. (2006)
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leads to a macroeconomic counterfactual implying that consumption would have fallen far

more than what would have been expected given macroeconomic conditions at that time;

and (2) we reconciled the micro estimates with the aggregate effects after revisiting the micro

estimates. We found that the estimates from Johnson et al. (2006) were not robust to the

definition of consumption categories and moreover did not apply to total consumption. We

concluded that the micro data were simply too noisy to give a clear answer. We also echoed

Shapiro and Slemrod (2003b) argument that the quasi-permanent nature of the tax cuts

make estimates from 2001 rebate natural experiment unsuitable for determining the effects

of temporary transfers. Finally, we also reviewed four previous applications, one to the 2008

rebate, one to the cross-state ARRA multipliers, one to Singapore’s election year payouts,

and one to the 1987 tax holiday in Iceland. For the 2008 rebate, we highlighted how revisions

to both the micro estimates and the macro model were necessary for the reconciliation of

the micro estimates with the aggregate data.

We conclude with a few comments on the assessment of plausibility. While all steps in

our methodology require some degree of subjective judgment, such as the choice of partic-

ular micro estimates from a paper and the multitude of choices involved in constructing

and calibrating a macro model, the step that is the most subjective is the assessment of

plausibility. While plausibility, like credibility, is in the eyes of the beholder, a researcher

can nonetheless put that assessment on a firmer foundation by comparing the counterfactual

to other historical episodes and to forecasts at the time. With those comparisons laid out,

researchers and policymakers trying to decide which of a range of micro estimates to use will

have a new tool for narrowing the range.
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