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RANDOM-WALK HYPOTHESIS

Consumption Euler equation with uncertainty:

U ′(Ct) = β(1 + r)Et [U ′(Ct+1)]

with β(1 + r) = 1:

U ′(Ct) = Et [U ′(Ct+1)]

Marginal utility is a martingale:

Best current predictor of tomorrow’s marginal utility

is today’s marginal utility
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RANDOM-WALK HYPOTHESIS

Suppose marginal utility is linear (i.e., quadratic utility):

Ct = EtCt+1

Consumption a martingale!!

This is Robert Hall’s (1978) random walk hypothesis

Very controversial at the time

Seems “obvious” today

(Are we too conditioned by our models?)
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RANDOM WALK HYPOTHESIS

EtCt+1 = Ct

Ct+1 = Ct + ϵt+1

where ϵt+1 = Ct+1 − EtCt+1

Two important properties of ϵt+1:

Since it is an expectations error, it is uncorrelated with

information known at time t or earlier

It is proportional to the innovation to the consumer’s present value

of life-time income (“permanent income” for short)
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RANDOM WALK HYPOTHESIS

In infinite horizon case:

Ct =
r

1 + r

At +
∞∑
j=0

(1 + r)−jEtYt+j


∆Ct+1 = ϵt+1 =

r
1 + r

∞∑
j=0

(1 + r)−j∆Et+1Yt+1+j

where ∆Et+1Yt+1+j = Et+1Yt+1+j − EtYt+1+j

Steinsson Excess Sensitivity 5 / 78



EMPIRICAL IMPLICATIONS

Response to anticipated changes in income: Zero

Response to transitory unanticipated change in income: Small

Marginal propensity to consume

Something like 2-5% per year

Response to permanent unanticipated change in income: Large

1% permanent increase in income raises “permanent income” by 1%

(ignoring assets) and should therefore raise consumption by 1%
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EARLY TESTS

Random walk hypothesis implies that consumption growth should be

unpredictable. I.e., unforecastable using lagged variables

Suggests following regression test:

∆Ct+1 = α+ Xtβ + ϵt+1

where Xt is a set of regressors known at time t and the test is β = 0

Hall (1978) performed tests along these lines:

Failed to reject for lagged values of income and consumption

Rejected using lagged value of stock market

Interpreted results in favor of hypothesis
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CAMPBELL AND MANKIW (1989)

Rejections in early tests hard to interpret

Are they economically meaningful?

Even very accurate models can be rejected with enough data

Useful to have a specific alternative hypothesis

Two types of consumers:

Fraction λ are “hand-to-mouth”, i.e., consume their income

Fraction 1 − λ are rational PIH consumers
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CAMPBELL AND MANKIW (1989)

Implies

∆Ct = λ∆Yt + (1 − λ)ϵt

i.e., consumption growth is a weighted average of income growth

and growth in permanent income

Important complication:

∆Yt and ϵt are likely correlated. Why?

Recall that ϵt denotes innovations to permanent income

Changes in current income likely correlated with innovations to

permanent income
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AN IV APPROACH

∆Ct = λ∆Yt + (1 − λ)ϵt

Can we think of instruments that will work in this case?

(Hint: Error term is an expectation error)

Any variable know at time t − 1 works as an instrument

Since ϵt is an expectation error, it is orthogonal to all variables

known at time t − 1 or earlier

So, we can use lags of anything as instruments

(Wow, lots of possible instruments)
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ADDITIONAL COMPLICATIONS

Consumption homoskedastic in logs rather than levels

Regression in levels would suffer from heteroskedasticity

Campbell-Mankiw take logs (i.e., log-linear approximation)

Alternative to divide through by, e.g., Ct−1

Ct is a time average over a quarter

Even if Ct were a random walk, time averaging would imply serial

correlation of changes (Working, 1960)

Campbell and Mankiw (1989) lag instruments by 2 periods to avoid this
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 192 - CAMPBELL & MANKIW

 We obtain stronger results in row 4 and 5 of the table, where we use
 lagged consumption growth rates as instruments. It is striking that
 lagged consumption forecasts income growth more strongly than lagged
 income itself does, and this enables us to estimate the parameter A more
 precisely. This finding suggests that at least some consumers have better
 information on future income growth than is summarized in its past
 history and that they respond to this information by increasing their
 consumption. At the same time, however, the fraction of rule-of-thumb
 consumers is estimated at 0.523 in row 5 (and the estimate is significant
 at better than the 0.01% level). The OLS test also rejects the permanent
 income model in row 5.

 Table 1 UNITED STATES 1953-1986

 Acy = A + AAyt

 First-stage regressions estimate Test of
 Row Instruments Ac equation Ay equation (s.e.) restrictions

 1 None (OLS) - - 0.316
 (0.040)

 2 Ayt_2 .... Ayt-4 -0.005 0.009 0.417 -0.022 (0.500) (0.239) (0.235) (0.944)

 3 Ayt-2, ... fAyt-6 0.017 0.026 0.506 -0.034
 (0.209) (0.137) (0.176) (0.961)

 4 Act2, . .. ,Act-4 0.024 0.045 0.419 -0.009
 (0.101) (0.028) (0.161) (0.409)

 5 Act_-2, ... /At-6 0.081 0.079 0.523 -0.016
 (0.007) (0.007) (0.131) (0.572)

 6 Ait-2 .... Ait-4 0.061 0.028 0.698 -0.016 (0.010) (0.082) (0.235) (0.660)

 7 Ait-2 ... Ai-6 0.102 0.082 0.584 -0.025
 (0.002) (0.006) (0.137) (0.781)

 8 Ayt-2 ... ,Ayt-4, 0.007 0.068 0.351 -0.033 ACt-2, . .. f ACt-4, (0.341) (0.024) (0.119) (0.840)
 ct-2-Yt-2

 9 Ayt_2 .... IAyt-4 0.078 0.093 0.469 -0.029
 Act-2_ . . . Act-_4, (0.026) (0.013) (0.106) (0.705)
 Ait-2 .... Ait-4, Ct-2-Yt-2

 Note: The columns labeled "First-stage regressions" report the adjusted R2 for the OLS regressions of the
 two variables on the instruments; in parentheses is the p-value for the null that all the coefficients
 except the constant are zero. The column labeled "A estimate" reports the IV estimate of A and, in
 parentheses, its standard error. The column labeled "Test of restrictions" reports the adjusted R2 of the
 OLS regression of the residual on the instruments; in parenthesis is the p-value for the null that all the
 coefficients are zero.

This content downloaded from 128.32.10.230 on Thu, 11 Apr 2019 04:59:48 UTC
All use subject to https://about.jstor.org/terms

Source: Campbell and Mankiw (1989)
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MAIN TAKEAWAYS

Estimate λ of roughly 0.5

Strongly reject λ = 0 (random walk hypothesis)

Lagged income growth weak instruments

Lagged consumption growth much stronger instruments

Consumption seems to encode information about future income growth

This type of rejection of random walk hypothesis is often

referred to as “excess sensitivity”
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LIMITATIONS OF MACRO-DATA TESTS

Few observations

Difficult to find variables with much predictive power for income

Rely on strong assumption that ϵt is only a expectations error

If not true, hard to find a valid instrument

Rely on strong aggregation assumptions

(see, e.g., Attanasio and Weber, 1993, 1995)
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TESTS USING MICRO DATA

Large literature has analyzed anticipated changes in income

at the household level:

Wilcox (1989): Preannounced increases in social security benefits

Parker (1999): Reaching Social Security payroll cap

Souleles (1999): Receipt of tax refund

Souleles (2002): Reagan tax cuts

Johnson, Parker, Souleles (2006): 2001 tax rebate

Parker, Souleles, Johnson, McClelland (2013): 2008 tax rebate

Hsieh (2003) and Kueng (2015): Alaska Permanent Fund payments
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ANTICIPATED OR UNANTICIPATED

All these income changes are pre-announced

But many were (likely) not very salient to households

I received 2008 in the mail and was pleasantly surprised

Does it matter whether consumers knew?

If transitory, probably not that much

Don’t affect permanent income much

MPC out of transitory income shock should be very small

If persistent (Wilcox 89, Souleles 02) matters more
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PARKER-SOULELES-JOHNSON-MCCLELLAND 2013

Economic Stimulus Act of February 2008

$100 billion of tax rebates to 130 million US tax filers

Single filers received $300-$600

(max of $300 and tax liability up to $600)

Couples received $600-$1200

Fazed out for incomes above $75,000 ($150,000 for couples)

Timing of dispersement based on last two digits of SSN

(effectively random)

Compare spending of households that received payment

at different dates
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parker et al.: consumer spending and stimulus payments 2534VOL. 103 NO. 6

routing number (i.e., for direct deposit of a tax refund), the stimulus payments were 
disbursed electronically over a three-week period ranging from late April to mid-
May.9 For households that did not provide a routing number, the payments were 
mailed using paper checks over a nine-week period ranging from early May through 
early July.10 The IRS mailed a notice to the ESP recipients in advance of sending the 
payments.11 Importantly, within each disbursement method, the particular timing of 
the payment was determined by the last two digits of the recipients’ Social Security 
numbers, which are effectively randomly assigned.

In aggregate the stimulus payments in 2008 were historically large, amounting to 
about $100 billion, which in real terms is about double the size of the 2001 rebate 
program. According to the Department of the Treasury (2008), $79 billion in ESPs 
was disbursed in the second quarter of 2008, which corresponds to about 2.2 percent 
of GDP or 3.1 percent of PCE in that quarter. During the third quarter, $15 billion 
in ESPs was disbursed, corresponding to about 0.4 percent of GDP or 0.6 percent of 
PCE. The stimulus payments constituted about two-thirds of the total ESA package, 
which also included various business incentives and foreclosure relief.12 This article 
focuses on the stimulus payments, as recorded in our CE dataset.

9 Payments were directly deposited only to personal bank accounts. Payments were mailed to tax filers who had 
provided the IRS with their tax preparer’s routing number, e.g., as part of taking out a “refund anticipation loan.” 
Such situations are common, representing about a third of the tax refunds delivered via direct deposit in 2007.

10 Due to the electronic deposits, about half of the aggregate stimulus payments were disbursed by the end of 
May. While most of the rest of the payments came in June and July, taxpayers who filed their 2007 return late could 
receive their payment later than the above schedule. Since about 92 percent of taxpayers typically file at or before 
the normal April 15th deadline (Slemrod et al. 1997), this source of variation is small. Nonetheless, we present 
results below that exclude such late payments.

11 For paper checks, the notices were mailed about a week before the checks were mailed. For EFTs, the notices 
were sent a couple of business days before the direct deposits were supposed to be credited. The recipients’ banks 
were also notified a couple of days before the date of the electronic transfers, and some banks might have credited 
some of the electronic payments to the recipients’ accounts a day or more before the official payment date. For 
example, some EFTs that had been scheduled to be deposited on Monday, April 28 were reported to the banks on 
Thursday April 24, and some banks appear to have credited recipients’ accounts on Friday, April 25.

12 For more details on ESA, see, e.g., Sahm, Shapiro, and Slemrod (2010).

Table 1—The Timing of the Economic Stimulus Payments of 2008

Payments by electronic funds transfer Payments by mailed check

Last two digits of  
taxpayer SSN

Date ESP funds  
transferred to account by

Last two digits of 
taxpayer SSN

Date check to be  
received by

00–20 May 2 00–09 May 16
21–75 May 9 10–18 May 23
76–99 May 16 19–25 May 30

26–38 June 6
39–51 June 13
52–63 June 20
64–75 June 27
76–87 July 4
88–99 July 11

Source: Internal Revenue Service (http://www.irs.gov/newsroom/article/0,,id=180247,00.
html).

Source: Parker et al. (2013)
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NATURE OF INCOME SHOCK

Should be anticipated (program highly publicized)

Consumption response should be a lower bound on

response of an unanticipated income change

Some of the effect may have occurred upon announcement

Totally transitory
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DATA

Main data source: Consumer Expenditure Survey

Households surveyed 4 times with 3 month intervals about

spending over past 3 months

New households added each month

Authors worked with BLS to add questions about receipt
of stimulus payments

Did they receive stimulus payment?

When did they receive it?

How much did they receive?
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EMPIRICAL SPECIFICATION

Ci,t+1 − Ci,t =
∑

s

β0s × months,i + β′
1Xi,t + β2ESPi,t+1 + ui,t+1

Dependent variable: 3-month change in consumption

Independent variable of interest: ESPi,t+1

Time dummies:

Soaks up all aggregate effects

(GE effects, anticipation effects)

Identification comes from cross section

Comparison of those that get ESP at time t + 1 and those that don’t

Xi,t to soak up some variation from error term
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THE AMERICAN ECONOMIC REVIEW2537 october 2013

IV. The Short-Run Response of Expenditure

This section estimates the change in consumption expenditures caused by receipt 
of a stimulus payment during the three-month period of receipt, using the contem-
poraneous payment variables ES P t+1  and I(ES P t+1  > 0) in equation (1). Following 
JPS, we begin by estimating (the average)  β 2  using all available variation in the 
full sample and subsequently refine our identification strategy by dropping nonre-
cipients and late recipients from our sample, and by using only the variation in the 
timing of ESP receipt within each method of disbursement (check versus EFT). The 
subsequent section estimates the lagged response to the payments.

A. Variation across All Households

In Table 2, the first set of four columns displays the results of estimating equation (1) 
by ordinary least squares (OLS), with the dollar change in consumption expenditures 
as the dependent variable and the contemporaneous amount of the payment (ESP) 
as the key independent variable. The resulting estimates of  β 2  measure the average 
fraction of the payment spent on the different expenditure aggregates in each column, 
within the three-month reference period in which the payment was received.

actual passage of ESA or not, under the LCPIH any resulting wealth effects should be small and should have arisen 
at the same time(s) for all consumers, so their average effects on expenditure would be picked up by the correspond-
ing time dummies in equation (1). More important, heterogeneity in such wealth effects (or in  β 2 ) should not be 
correlated with the timing of ESP receipt, so (the average)  β 2  should still be estimated consistently.

Table 2—The Contemporaneous Response of Expenditures to ESP Receipt among All Households

Food
Strictly 

nondurables 
Nondurable 

spending
All CE goods 
and services

 
Food

Strictly 
nondurables 

Nondurable 
spending

All CE goods 
and services

OLS OLS OLS OLS   OLS OLS OLS OLS

Panel A. Dollar change in spending
ESP 0.016 0.079 0.121 0.516 

(0.027) (0.046) (0.055) (0.179)

I(ESP) 10.9 74.8 121.5 494.5
(31.7) (56.6) (67.2) (207.2)

Food
Strictly 

nondurables 
Nondurable 

spending
All CE goods 
and services Food

Strictly 
nondurables 

Nondurable 
spending

All CE goods 
and services

OLS OLS OLS OLS   2SLS 2SLS 2SLS 2SLS

Panel B. Percent change in spending Panel C. Dollar change in spending

ESP 0.012 0.079 0.128 0.523
(0.033) (0.060) (0.071) (0.219)

I(ESP) 0.69 1.74 2.09 3.24
(1.27) (0.96) (0.94) (1.17)

Notes: All regressions also include a full set of month dummies, age, change in the number of adults, and change 
in the number of children following equation (1). Reported standard errors are adjusted for arbitrary within-house-
hold correlations and heteroskedasticity. The coefficients in panel B are multiplied by 100 so as to report a percent 
change. The last four columns report results from 2SLS regressions where the indicator variable for ESP receipt 
and the other regressors are used as instruments for the amount of the ESP. All regressions use 17,478 observations 
except for the first two columns of panel B which have only 17,427 and 17,475, respectively.

Source: Parker et al. (2013)
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TYPES OF VARIATION: FIRST PASS

Timing of payments is random

How much a person got is not random

Correlated with income

Possible that this is correlated with error term

(if high income people did relatively well or badly in this period)

2nd set of results use I(ESP > 0)

(i.e., only whether household received ESP, not how much)

Panel C uses 2SLS with I(ESP > 0) as an instrument for ESPi,t+1

First stage: ESPi,t+1 on I(ESP > 0)

Reduced form: Ci,t+1 − Ci,t on I(ESP > 0)

IV is ratio of these two
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spending
All CE goods 
and services

 
Food

Strictly 
nondurables 

Nondurable 
spending

All CE goods 
and services

OLS OLS OLS OLS   OLS OLS OLS OLS

Panel A. Dollar change in spending
ESP 0.016 0.079 0.121 0.516 

(0.027) (0.046) (0.055) (0.179)

I(ESP) 10.9 74.8 121.5 494.5
(31.7) (56.6) (67.2) (207.2)

Food
Strictly 

nondurables 
Nondurable 

spending
All CE goods 
and services Food

Strictly 
nondurables 

Nondurable 
spending

All CE goods 
and services

OLS OLS OLS OLS   2SLS 2SLS 2SLS 2SLS

Panel B. Percent change in spending Panel C. Dollar change in spending

ESP 0.012 0.079 0.128 0.523
(0.033) (0.060) (0.071) (0.219)

I(ESP) 0.69 1.74 2.09 3.24
(1.27) (0.96) (0.94) (1.17)

Notes: All regressions also include a full set of month dummies, age, change in the number of adults, and change 
in the number of children following equation (1). Reported standard errors are adjusted for arbitrary within-house-
hold correlations and heteroskedasticity. The coefficients in panel B are multiplied by 100 so as to report a percent 
change. The last four columns report results from 2SLS regressions where the indicator variable for ESP receipt 
and the other regressors are used as instruments for the amount of the ESP. All regressions use 17,478 observations 
except for the first two columns of panel B which have only 17,427 and 17,475, respectively.

Source: Parker et al. (2013)
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TYPES OF VARIATION: 2ND PASS

Timing of payments is random

Who got payments is not random

(again, correlated with income)

Three approaches:

Control for receipt of payment

Only households that received payment

Only households that reported receiving payment on time

Most of later results with this last sample

Results significant, but standard errors not trivial
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B. Variation among Households That Receive ESPs at Some Time

The results in panel C of Table 2 identify the effect of ESP receipt on spending by 
comparing the behavior of households that received payments at different times to 
the behavior of households that did not receive payments during those times. Since 
some households did not receive any payment, in any period, the results still use 
some information that comes from comparing households that received payments to 
households that never received payments. We now investigate the role of this varia-
tion using a number of different approaches, for brevity focusing on nondurable 
expenditures and total expenditures.

First, we add to equation (1) an indicator for households that received a payment 
in any reference quarter, I(ES P i,t+1  > 0 for any t ) i , which allows the expenditure 
growth of payment recipients to differ on average from that of nonrecipients. In this 
case, the main regressor I(ESP > 0) captures only higher-frequency variation in 
the timing of payment receipt—receipt in quarter t+1 in particular—conditional on 
receipt in some quarter. As reported in panel A of Table 3, the estimated coefficients 
for the effect of the payment (ESP and I(ESP > 0)) are quite similar to those in 
Table 2, and the estimated coefficients on I(ES P i,t+1  > 0 for any t ) i  are statistically 
insignificant. Hence, apart from the effect of the payment, there is little difference 
between the expenditure growth of payment recipients and nonrecipients over the 

Table 3—The Response to ESP Receipt among Households Receiving Payments

Dollar change in Percent change in Dollar change in

Nondurable 
spending

All CE goods 
and services

Nondurable 
spending

All CE goods 
and services

Nondurable 
spending

All CE goods 
and services

OLS OLS OLS OLS 2SLS 2SLS

Panel A. Sample of all households (N = 17,478)
ESP 0.117 0.507 0.123 0.509

(0.060) (0.196) (0.081) (0.253)
I(ESP) 2.63 3.97

(1.07) (1.34)
I(ES P i,t  > 0 for any t)i 9.58 21.21 −0.88 −1.17 8.23 20.77

(36.07) (104.00) (0.50) (0.63) (38.79) (112.18)

Panel B. Sample of households receiving ESPs (N = 11,239)
ESP 0.185 0.683 0.252 0.866

(0.066) (0.219) (0.103) (0.329)
I(ESP) 3.91 5.63

(1.33) (1.69)

Panel C. Sample of households receiving only on-time ESPs (N = 10,488)
ESP 0.214 0.590 0.308 0.911

(0.070) (0.217) (0.112) (0.342)
I(ESP) 4.52 6.05

(1.50) (1.89)

Notes: All regressions also include the change in the number of adults, the change in the number of children, 
the age of the household, and a full set of month dummies. Reported standard errors are adjusted for arbitrary 
 within-household correlations and heteroskedasticity. The coefficients in the second triplet of columns are mul-
tiplied by 100 so as to report a percent change. The final triplet of columns report results from 2SLS regressions 
where the indicator variable for ESP receipt and the other regressors are used as instruments for the amount of the 
ESP. The variable I(ES P i,t  > 0 for any t ) i  is an indicator for households that received an ESP in some reference 
quarter, whereas I(ESP > 0) indicates receipt in the contemporaneous quarter (t+1) in particular.

Source: Parker et al. (2013)
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TYPES OF VARIATION: 2ND PASS
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LONGER-TERM IMPACT

Do effects reverse or build over time?

Add lagged term to regression

Growth slightly negative in next quarter

But level still above control group

Point estimate thus suggests higher spending persists

and longer term impact bigger than short-term impact

Standard errors large
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exogenous, the coefficient on the lag of ESP measures the (dollar or percent) change 
in spending in the three-month period following the three-month period of receipt.20 
We continue to focus on the sample of households that only receive ESPs on time 
(as in panel C of Table 3). As shown in Table 5, the presence of the lagged variable 
does not much alter our previous conclusions about the short-run impact of the pay-
ment, although the coefficients on ES P t+1  are somewhat smaller than the correspond-
ing results in panel C of Table 3. Moreover, the receipt of a payment causes a change 
in spending one quarter later (i.e., from the three-month period of receipt to the next 
three-month period) that uniformly is negative but smaller in absolute magnitude 
than the contemporaneous change. Since the net effect of the payment on the level 
of spending in the later period is given by the sum of the coefficients on ES P t  and  
ES P t+1 , this implies that, after increasing in the three-month period of payment receipt, 
spending remains high, though less high, in the subsequent three-month period.

These lagged spending effects are, however, estimated with less precision than the 
contemporaneous effects. For example, in the second-to-last column, for nondurable 
expenditures using 2SLS, nondurable expenditures rise by 25.4  percent of the payment 
in the quarter of receipt. The expenditure change in the next quarter is −9.7 percent, so 
that nondurable expenditures in the second three-month period are still higher on net 
than before payment receipt by 25.4  percent − 9.7  percent ≈ 15.6  percent of the pay-
ment (penultimate row of results). The cumulative change in nondurable expenditures 
over both three-month periods is then estimated to be 25.4  percent + 15.6  percent  
= 41.0 percent of the payment (bottom row). However, neither the 15.6 percent change 

20 To elaborate, by comparing households that differ in the random timing of receipt, these results trace out the 
on-impact and lagged effects of ESP receipt on spending, analogous to an impulse response. The lag of ESP cor-
responds to the second period in the impulse response. Note that these results are still partial equilibrium estimates, 
and they still control for aggregate effects via time dummies.

Table 5—The Longer-Run Response of Expenditures to ESP Receipt

Dollar change in Percent change in Dollar change in

Nondurable 
spending

All CE goods 
and services

Nondurable 
spending

All CE goods 
and services

Nondurable 
spending

All CE goods 
and services

OLS OLS OLS OLS 2SLS 2SLS

ES P t+1  or I(ES P t+1 ) 0.201 0.517 3.92 4.96 0.254 0.757 
(0.067) (0.211) (1.55) (1.96) (0.110) (0.360)

ESPt or I(ESPt) −0.054 −0.288 −1.23 −2.22 −0.097 −0.278
(0.080) (0.214) (1.50) (1.92) (0.113) (0.330)

Implied spending effect in 0.146 0.230 NA NA 0.156 0.479
 second three-month
 period

(0.104) (0.303) (0.177) (0.568)

Implied cumulative fraction
 of rebate spent over both 0.347 0.747 NA NA 0.410 1.235
 three-month periods (0.155) (0.477) (0.273) (0.892)

Notes: All regressions also include the change in the number of adults, the change in the number of children, the 
age of the household, and a full set of month dummies. The sample includes only households receiving only on-time 
ESPs. Standard errors are adjusted for arbitrary within-household correlations and heteroskedasticity. The coeffi-
cients in the second triplet of columns are multiplied by 100 so as to report a percent change. The final triplet of 
columns reports results from 2SLS regressions where I(ESP) and the other regressors are used as instruments for 
ESP. The number of observations for all regressions is 10,488.

Source: Parker et al. (2013)
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WHAT DID THEY SPEND IT ON?

Compare share of increase with share of spending

For non-durables: alcohol, personal care, tobacco, apparel

For durables: cars

Large effect on cars suggests ESP provided down payment for

debt-financed cars (alleviated liquidity constraints)

Possible reversal for cars:

Did it move everyone forward a few months (no reversal)?

Or did those that didn’t buy immediately, spend it on something else and

become liquidity constrained again (subsequent reversal)?
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Keeping in mind the degree of statistical significance, our finding of a large spend-
ing response on new cars is suggestive of an important role for liquidity constraints. 
The ESPs may have provided otherwise unavailable down payments for debt-
financed purchases of cars. In this case, whether this spending on autos would be 
reversed in the short term would depend on whether the ESPs caused all  households 
to on average buy a car a few months sooner, leading to no subsequent short-term 
decline in aggregate demand, or whether those whose ESPs did not cause them 
to purchase a car immediately instead spent their ESPs on other items and were 
constrained and unable to purchase cars a few months later, leading to a reversal in 
demand.

In contrast, a back-of-the-envelope calculation suggests that models of inat-
tention seem unlikely to explain the results for autos. Under inattention, broadly 
 speaking, some households can be surprised by their receipt of an ESP. To illustrate 

Table 7—The Propensity to Spend on Subcategories of Expenditures

Panel A. Food
Panel B. Additional categories  

in strictly nondurables

Dependent variable: 
Food at
home

Food
away

from home
Alcoholic 
beverages

Utilities,  
household 
operations

Personal
care

and misc.

Gas, motor 
fuel, public 

transportation
Tobacco 
products

Coefficient on ESP 0.050 0.025 0.011 0.059 0.083 0.027 0.007
Standard error (0.032) (0.033) (0.007) (0.027) (0.049) (0.039) (0.009)
Implied share of increase 0.16 0.08 0.04 0.19 0.27 0.09 0.02
 in nondurable
 spending

Share of avg. spending on 0.23 0.11 0.01 0.23 0.04 0.16 0.01
 subcategory

Panel C. Additional categories 
in nondurables Panel D. Additional categories in total CE spending

Dollar change in
 spending on: Apparel Health Reading

  Housing  
(incl. furnishings) Entertainment Education Transportation

Coefficient on ESP 0.022 0.025 −0.001 0.099 0.077 −0.100 0.527
Standard error (0.021) (0.048) (0.003) (0.092) (0.099) (0.042) (0.269)
Implied share of increase in:
 Nondurable spending 0.07 0.08 0.00
 Durable spending 0.16 0.13 −0.17 0.87

Avg. spending on subcategory:
 Share of nondurable 0.06 0.15 0.01
 Share of durable 0.56 0.13 0.04 0.27

Panel E. Subcategories of transportation

Dollar change in 
 spending on:

New
vehicle 

purchases

Used 
vehicle 

purchases

Other 
vehicle 

purchases

  Maintenance
and

repairs

Other, 
insurance fees, 

etc.

Coefficient on ESP 0.357 0.123 0.011 0.009 0.027
Standard error (0.204) (0.149) (0.054) (0.028) (0.024)

Implied share of increase in durable spending
0.59 0.20 0.02 0.01 0.04

Share of average durable spending
0.07 0.06 0.01 0.04 0.09

Notes: The first rows of each panel report results from a regression that also includes the change in the number of 
adults, the change in the number of children, the age of the household, and a full set of month dummies. The sample 
includes only households receiving only on-time ESPs (N = 10,488 for all regressions). Reported standard errors 
are adjusted for arbitrary within-household correlations and heteroskedasticity. All results are from 2SLS regres-
sions where I(ESP) and the other regressors are used as instruments for ESP.

Source: Parker et al. (2013)
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IS THE MAGNITUDE PLAUSIBLE?

It has become common to view an MPC of 0.25-0.30 as a reasonable

target in theoretical work on consumption

But are the magnitudes of the effects in Parker et al. (2013) plausible?

Orchard, Ramey, and Wieland (2022) argue they are not

First pass: What would New Motor Vehicle spending have been
absent the stimulus checks

Based on earlier work by Sahm, Shapiro, and Slemrod (2012)

“Partial equilibrium” counterfactual (everything else equal)
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IS THE MAGNITUDE PLAUSIBLE?

Figure 1. Expenditures on New Motor Vehicles: Actual vs. Counterfactual
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Note. Based on Sahm, Shapiro, and Slemrod calculations applied to revised data.

counterfactual path of consumption in 2008 with no rebates. Our method proceeds as

follows. We first construct a medium-scale two-good, two-agent New Keynesian (TG-

TANK) model in which some households are life-cycle permanent income households

and others are “hand-to-mouth” households who consume all their income. We cal-

ibrate the fraction of hand-to-mouth households in the economy and their dynamic

propensities to spend to match the MPC estimates from the household-level data. In

this model, aggregate consumption rises due to both the direct micro effect of the re-

bate on consumption at the household level and the induced macroeconomic effect on

income through Keynesian multipliers. We call the sum of these two effects on aggre-

gate consumption per dollar of rebate the general equilibrium marginal propensity to

consume out of the rebate, or GE-MPC for short. We then use the model to simulate the

macroeconomic effects of a path of rebates that matches the timing and size of the ac-

tual 2008 rebate, which was announced in February and distributed mostly from April

through July 2008. To create the counterfactual path of aggregate consumption in 2008

with no tax rebate, we multiply actual aggregate NIPA consumption by the ratio of the

model-simulated consumption path to the model steady state.

The counterfactual paths created from our baseline simulations with average house-

hold MPCs above 0.2 imply that the path of aggregate consumption in the U.S. econ-

omy would have been V-shaped from April 2008 through August 2008 had there been

Page 4 of 64

Source: Orchard, Ramey, Wieland (2022)
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TWO POSSIBLE REASONS

General equilibrium dampening

Parker et al. (2013) only estimate relative effects

Perhaps control group was affected

Higher demand for cars may have raised the price of cars

Problems with specification / estimator (two-way fixed effects)

Causal effect is dynamics (rise and fall).

Specification must take that into account, or else it is misspecified

In the presence of heterogeneous treatment effects,

two-way fixed effects can have problems

(e.g., Sun and Abraham 2020, Borusyak, Jaravel, Spiess, 2022)
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DYNAMIC CAUSAL EFFECT

Ci,t+1 − Ci,t =
∑

s

β0s × months,i + β′
1Xi,t + β2ESPi,t+1 + ui,t+1

Suppose true causal effect is dynamics: Consumption rises, then falls

If specification is not dynamic (i.e., no lags), some “control”

observations will be experiencing post-treatment fall in consumption

This will “contaminate” the controls
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FORBIDDEN COMPARISONS

Critiques of two-way fixed effect regressions focus on the use of

always-treated / earlier-treated units as controls

Basic idea: If treatment effect (Y (1)− Y (0)) is different at different

times, always-treated / earlier-treated units will not be valid controls

But outcome if untreated (Y (0)) may also vary over time.

Not clear this issue is less important

Diff-in-Diff and TWFE are fundamentally parametric.

Hard to say anything without some assumptions

Whether a given assumption (about Y (1)− Y (0) or Y (0)) is problematic

will depend on setting
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HSIEH (2003)

Parker (1999) and Souleles (1999) find that households respond to
predictable changes in income

Parker (1999): Households hitting SS tax limit

Souleles (1999): Tax rebates

Interpretations:

1. Failure of “LC-PIH”

2. Too small and irregular for households to plan for

(but why does that mean spend as opposed to save)

Browning and Collado (2001) study large predictable seasonal variation

in earnings in Spain and find no response of consumption
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HSIEH (2003)

Studies consumption response to payments from

Alaska’s Permanent Fund

Payments are large and predictable

Finds no response of consumption to these payments

In contrast, finds that Alaskan household are excessively sensitive

to income tax rebates

Concludes: Households will behave according to “LC-PIH”

when it comes to large and regular payments
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THE ALASKA PERMANENT FUND

Created in 1976

25% of states governement’s oil royalties go to fund

Since 1982, about 50% of fund dividends distributed

to Alaskan residents

Subject to eligibility, every resident gets the same amount

Amount equal to paymentt × familysizeh

Over sample period, payments varied from low of $331 in 1984

to high of $1,964 in 2000

Good for testing “LC-PIH”:

Payments are large and predictable

Application in March. Dispersement in October. Amount set in September.

But estimated by newspapers before that.
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DATA

Main data source: Consumer expenditure survey

Aggregates observations to household level

Drops households in student housing, lacking family size, age of head

of household, or food expenditures. Also drops movers.

Total number of observations: about 800
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ery three months. In the first and final inter-
views, the survey also collects additional data
on the household’s demographic, income, and
asset information. I extract and merge the data
from the family and detailed expenditure files to
create one observation for each household cov-
ering January 1980 to March 2001.

To improve the reliability of the estimates, I
make the following cuts. I drop any family that
lived in student housing. Households that do not
have information on family size or the age of
the head of the household are also dropped.
Households are also dropped if they lacked
food-expenditure data for any month. In addi-
tion, since the Alaska Permanent Fund pay-
ments were made throughout the year in 1982
and 1983, I drop the families interviewed in
these two years. Lastly, to ascertain that the
analysis is focused on Alaskan residents who
received the dividend payments, I drop any
family that reported having moved in the pre-
vious six months.

The CEX interviews about 80 households in
Anchorage every year, but after the various cuts
are made, I end up with a sample of roughly 800
households from 1980 to 1981 and from 1984 to
2001.7 Table 1 presents some summary statis-
tics on the Alaskan sample. The second column
presents similar statistics for households in the
other 49 states using a similar cutoff criteria.
The dividend fund income is calculated by mul-
tiplying the amount of the dividend payment
each year by family size. Consumption is bro-
ken down into expenditure on durables, non-
durables, and the main types of nondurable
goods.8 As can be seen, the Alaskan residents in
the CEX are younger than households in the rest
of the country. In addition, they have higher
incomes and expenditures than households in
the other 49 states, but half of this gap disap-
pears once an adjustment is made for the higher
cost of living in Alaska.9

III. Main Excess Sensitivity Tests

The main empirical test is to examine
whether the seasonal pattern of consumption in
the last two quarters of the year varies with
differences in the size of the Permanent Fund
payout across different households. Using the
variance in the amount of these payments across
time and across families of different sizes to
identify their effect on households in Alaska, I
estimate the following specification of the linear
Euler equation:

(1)

log�Ch
IV

Ch
III� � �1

PFDt � Family Sizeh

Family Incomeh
� z�h�2

where h indexes households, PFDt is the size of
the Permanent Fund payout (per person) in year
t, family income is the household’s average

7 Since the CEX “recycled” its family identification
numbers in 1986, households can not be matched between
1985 and 1986. Because of this, I do not have any usable
observations from 1985.

8 Gifts given to someone outside the household are ex-
cluded from the consumption measures. See the Data Ap-
pendix for details on the definition of the different
consumption categories.

9 Data collected by the American Chamber of Commerce
indicates that the cost of living in Anchorage is 23 percent

higher than in the rest of the country (Alaska Economic
Trends, June 2000, Table 9, available at http://www.
labor.state.ak.us/research/col/col.pdf).

TABLE 1—SAMPLE STATISTICS

Alaska Other 49 states

Mean Standard
deviation

Mean Standard
deviation

Monthly consumption (July–September)

Nondurable consumption 1,107 (998) 792 (656)
Food and alcohol 412 (221) 310 (211)
Apparel and services 109 (139) 83 (119)
Entertainment and

personal care
161 (744) 83 (358)

Durable consumption 713 (1,178) 528 (1,097)

Monthly Consumption (October–December)

Nondurable consumption 1,109 (646) 802 (601)
Food and alcohol 396 (210) 296 (197)
Apparel and services 140 (186) 103 (147)
Entertainment and

personal care
142 (208) 83 (236)

Durable consumption 643 (962) 512 (996)
Family size 2.7 (1.5) 2.6 (1.5)
Age 42.1 (13.3) 48.9 (17.6)
Pretax family income

(monthly)
2,898 (2,341) 2,068 (2,169)

Alaska dividend fund
income (per family)

2,048 (1,310)

Number of observations 806 56,801

Notes: All nominal values were converted to 1982–1984 dollars.
Alaska dividend fund income is for observations from 1984–2000.
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EXCESS SENSITIVITY TEST

log

(
C IV

th

C III
th

)
= α1

PFDt × familysizeh

Familyincomeh
+ z ′

thα2 + ϵth

C IV
th is non-durable consumption of household h in quarter IV

PFDt is Permanent Fund payout per person in year t

zh contains constant, change in # adults, # children,

2nd order polynomial in age of household head

α1 measures elasticity of household consumption with respect to

increase in income due to Permanent Fund payments
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quarterly income, and z contains variables for
changes in the number of adults, number of
children, and a second-order polynomial in age
of the head of the household to capture the fact
that household consumption is generally not flat
over the life cycle. The amount of the payment
received by each household is calculated as the
product of PFD and family size. The main in-
dependent variable is the percentage increase in
a household’s income in the fourth quarter due
to payments from the Permanent Fund, and the
key parameter of interest is �1 which measures
the elasticity of consumption to household in-
come. The dependent variable is the change in
household consumption (in logs) from the third
quarter to the fourth quarter of the year. As
previously mentioned, Alaskan residents re-
ceived their dividend payments in the fourth quar-
ter of the year. Under the certainty-equivalent
version of the LC/PIH (or a version of the
LC/PIH in which the expected variance of con-
sumption is constant), �1 should be equal to
zero.

The first column in Table 2 presents the re-
sults of the first set of excess sensitivity tests for
nondurable consumption.10 The point estimate
of �1 is positive, but economically and statisti-
cally insignificant; it indicates that a 10-percent
increase in household income increases con-
sumption by 0.002 percent. Since the dividend
payments increased the quarterly income of the

typical household in my sample by slightly
more than 20 percent (see Table 1), the point
estimate of the elasticity of nondurable con-
sumption suggests that the Permanent Fund
payments increased household consumption by
0.004 percent (roughly 4 cents) in the fourth
quarter of the year.

The estimate in the basic specification in the
first column is identified both by differences in
the size of the payment across time and across
families of different sizes. The second column
in Table 2 controls for year effects and thus
identifies the effect of the Permanent Fund only
from the cross-sectional variation in family size.
Although one should interpret these estimates
with caution since there are clearly reasons to
expect the seasonal pattern of consumption to
differ between families of different sizes, the
point estimate of the elasticity of consumption
is still essentially zero. The specification in the
third column controls for family size and thus
only uses the variation across time in the
amount of the payment to identify the consump-
tion effects of the dividend payments. Once
again, one should be cautious in interpreting
these numbers, since the seasonal pattern of
consumption may have changed over time.
Nonetheless, the point estimate of the income
elasticity of consumption is still economically
and statistically insignificant.

The last three columns in Table 2 present
estimates of the response of expenditures on
durables to the Permanent Fund payments using
the three excess sensitivity tests. The coefficient
estimates are small but marginally significant.
Surprisingly, the point estimates indicate that

10 All the regressions also include a constant. I do not use
the CEX’s sampling weights, although the results are vir-
tually identical if the weights are used.

TABLE 2—RESPONSE OF CONSUMPTION TO ALASKA PFD

dlog(Nondurable
consumption)

dlog(Durable
consumption)

(1) (2) (3) (4) (5) (6)

PFDt � Family Sizeh

Family Incomeh

0.0002
(0.0324)

�0.0167
(0.0336)

�0.0034
(0.0328)

�0.1659
(0.0878)

�0.1741
(0.0916)

�0.1488
(0.0890)

Controls for:
Family size No No Yes No No Yes
Year dummies No Yes No No Yes No

Number of observations 806 806 806 806 806 806

Notes: Dependent variable is log(CIV/CIII). Standard errors are in parentheses. All regres-
sions are ordinary least squares (OLS) and include a quadratic in age and changes in the
number of children and adults in the household.
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NO EXCESS SENSITIVITY FOR NON-DURABLES

Baseline elasticity for non-durable consumption 0.0002 (s.e. 0.0324)

Typical shock 20%. Response 0.004 percent or 4 cents.

Baseline estimated from variation across years and across family size

Perhaps seasonal pattern is different for households of different size

3rd column controls for family size (only uses variation across time)

But perhaps seasonal pattern varied over time

2nd column controls for time effects (only uses variation in family size)
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and statistically insignificant.

The last three columns in Table 2 present
estimates of the response of expenditures on
durables to the Permanent Fund payments using
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NO EXCESS SENSITIVITY FOR NON-DURABLES

Baseline elasticity for non-durable consumption 0.0002 (s.e. 0.0324)

Typical shock 20%. Response 0.004 percent or 4 cents.
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NEGATIVE SENSITIVITY FOR DURABLES

Elasticity for durables negative and significant: -0.166 (0.088)

Suggests households purchase durables in 3rd quarter,

before payments are made

This is consistent with theory, since this is when payment amount

becomes known

Steinsson Excess Sensitivity 53 / 78



WHAT DO THEY DO WITH MONEY?

CEX only asks about income and assets in 1st and 4th interview

Not possible to see what each household does with payments

But survey starting dates random throughout year

Can construct estimates for representative Alaskan family
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the change in expenditures on durables is
smaller when the Permanent Fund payments are
higher, which suggests that households pur-
chase durables in the third quarter before the
dividend payments are disbursed in October.

In sum, the estimates in Table 2 suggest that
households either save their dividend income or
use it to pay down debt. To corroborate this
evidence, one would ideally also like to observe
the debt and asset holdings of a family before
and during the month of October.11 It is not
possible to do this with the CEX since this
survey does not collect asset and debt informa-
tion in every interview (it only collects this
information in the first and fourth interviews).
However, since the survey starting dates of a
household are random throughout the year, this
information can be used to construct estimates
of the consumer debt and the balances in the
savings and checking account of a representa-
tive Alaskan household in September and Oc-
tober.12 As can be seen in Figure 1, compared to
a representative Alaskan family in September, a
representative family in October had less con-
sumer debt ($680) and higher balances in its

savings and checking accounts ($440 and $640,
respectively). In sum, the net assets of a typical
family in the sample increased by $1,760 in
October, which is slightly less than the amount
an average family received from the Permanent
Fund ($2,000; see Table 1).

As previously mentioned, the estimates
shown in Table 2 are identified using differ-
ences in the seasonal pattern of consumption
across time and across families of different
sizes. It is possible that households do respond
to the payments from the Permanent Fund, but
the effect is masked by preexisting differences
in the seasonal pattern of consumption across
families of different sizes, or by changes in the
seasonal pattern of consumption across time.
The ideal way to address this possibility is to
use households in other states whose seasonal
pattern of consumption is similar to that of
Alaskan households (in the absence of the Per-
manent Fund payments) as a control group. I do
not have an ideal control group, but as partial
suggestive evidence, I turn to graphical evi-
dence on the seasonal pattern of consumption in
Alaska compared with other households in the
other 49 states.13 Figure 2 presents kernel den-
sity estimates of the quarterly change in nondu-
rable consumption in Alaska and in the rest of
the United States. As can be seen, there is no
clear evidence that the distribution of the sea-
sonal pattern of consumption in Alaska is sig-
nificantly different from that of other families in
the United States. In addition, although the

11 Remember that the payments are disbursed in early
October.

12 I thank a referee for this suggestion. In the first and
fourth interviews, the CEX asks for information on the
amount owned to creditors (UCC 6001 and 6002) and
balances on savings and checking accounts in the previous
month. Therefore, the data for September are from house-
holds whose first or fourth interview was in October and the
data for October are from households whose first or fourth
interview was in November. The sample is restricted to
observations after 1984 (inclusive). 13 I thank a referee for this suggestion.

FIGURE 1. AVERAGE CONSUMER DEBT AND BALANCES IN

SAVINGS AND CHECKING ACCOUNTS (ALASKA RESIDENTS) FIGURE 2. DISTRIBUTION OF LOG(CONSUMPTION

q4/CONSUMPTION q3)
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Source: Hsieh (2003) – Credit down by $680, savings and checking up by $440 and $640, respectively.
Average received from Fund: $2,000.
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WHY ARE RESULTS SO DIFFERENT FROM

PREVIOUS LITERATURE?

Perhaps Alaskan households less liquidity constrained

But they are substantially younger ...

And results hold for those with low income

Perhaps due to size and visibility of payments

Check this by considering response to income tax receipts

(as in Souleles 1999)

Steinsson Excess Sensitivity 56 / 78



whether households are “excessively sensitive”
to other types of anticipated income changes
that are smaller and possibly harder to predict.
For example, I can examine whether households
in Alaska react differently to their income tax
refunds than to their payments from the Perma-
nent Fund. To do this, I restrict the sample to the
households for which I have data on their in-
come tax refunds. With this restricted sample,
I adopt Souleles’ (1999) test and examine
whether household consumption in the second
quarter of the year is excessively sensitive to the
income tax refunds. The first column in Table
6 presents the estimate of the elasticity of non-
durable consumption in the second quarter to
the income refunds. This estimate is positive
and statistically significant. The point estimate
indicates that an income tax refund that in-
creases household income by 10 percent in-
creases nondurable consumption by 3 percent.
This is consistent with Souleles’ (1999) finding
that household consumption in the United
States is excessively sensitive to income tax
refunds.

I then examine whether the same households
that overreact to their income tax refunds also
respond to their payments from the Alaska Per-
manent Fund in the same way. These estimates,
shown in the second column in Table 6, are
small, statistically insignificant from zero, and
roughly the same as the estimates presented
earlier (in Table 2). These results show that the
same families who overreact to their income tax
refunds appear to smooth their payments from

the Alaska Permanent Fund, which suggests
that the paper’s finding of consumption smooth-
ing is largely due to the nature of the income
change considered in the paper.

Finally, it is worth mentioning that the two
empirical studies that have not found evidence
of excess sensitivity to anticipated income also
exploit anticipated income changes that are
large and easy to calculate. First, Paxson (1992)
finds that the seasonal pattern of consumption of
rice farmers in Thailand does not depend on the
seasonal pattern of their income. Similarly,
Browning and Collado (2001) find that the sea-
sonal consumption patterns of Spanish house-
holds that work in sectors that provide regular
bonus payments do not differ from that of
households that do not receive bonus payments.
The evidence provided by the payments from
the Alaska Permanent Fund thus reinforces the
message from both Paxson’s and Browning and
Collado’s work that families behave in the man-
ner predicted by the LC/PIH when the cost of
calculating the anticipated income change is
relatively low and the utility gain from smooth-
ing consumption is relatively large.

V. Conclusion

This paper tests the LC/PIH by examining
whether the consumption of households in
Alaska changes when they receive large antici-
pated payments from the State of Alaska’s Per-
manent Fund. Since these payments are large
and regular, this test of the LC/PIH should have
considerable power. In contrast to many other
papers, I find evidence that households in
Alaska smooth their dividend payments in a
manner consistent with the LC/PIH. In addition,
I find that the same households appear to be
excessively sensitive to their income tax re-
funds. These two pieces of evidence suggest
that bounded rationality, rather than the lack of
desire to smooth the marginal utility of con-
sumption, is the source of rejections of the
LC/PIH. For households to incorporate antici-
pated income changes into their chosen con-
sumption paths, these income changes must be
large and transparent, and the costs associated
with the mental processing of these forecastable
income changes must be small relative to the
utility gains from consumption smoothing.

This also implies that the answer to the ques-

TABLE 6—RESPONSE OF NONDURABLE CONSUMPTION TO

INCOME TAX REFUNDS AND PFD

dlog(Nondurable
consumption)

log(CII/CI) log(CIV/CIII)

PFDt � Family Sizeh

Family Incomeh

— 0.0032
(0.0562)

Income tax refundh

Family Incomeh

0.2831
(0.1140)

—

Number of observations 369 369

Notes: Dependent variable is log(CII/CI) in the first column
and log(CIV/CIII) in the second column. Standard errors are
in parentheses. All regressions are OLS and include a qua-
dratic in age and changes in the number of children and
adults in the household.
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Source: Hsieh (2003)
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HSIEH (2003): CONCLUSION

Households display excess sensitivity to small, unpredictable,
hard to predict changes in income

Consistent with Parker (1999), Souleles (1999),

Johnson-Parker-Souleles (2006), Parker et al. (2013)

Households do not display excess sensitivity to large, predictable,
highly visible changes in income

Consistent with Paxson (1992), Browning and Collado (2001)
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KUENG (2015)

Revisits Hsieh’s (2003) analysis and gets very different results

Normalizes dividend payments by total expenditure as opposed to
current total family pre-tax income

This makes a big difference

Lots of measurement error in family income variable

Attenuation bias

Extends sample by 12 years and uses non-Alaskans as control group

Much more variation in dividend payments

Control group also improves precision
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Sample period used in Hsieh (2003)
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Figure 2 – Alaska Permanent Fund Dividend per person, 1982-2014 (nominal amount)

Source: Kueng (2015)
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SPECIFICATION

log ci,t − log ci,t−1 = α1
PFDt × familysizei

yi
+ α′

2zi,t + ϵi,t

yi is either total expenditures or pre-tax total income

zi,t is a vector of controls that may include fixed effects
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Figure 1 – Distribution of annual before-tax family income and total annualized expenditures

Source: Kueng (2015)
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Table 2: Spending excess sensitivity tests using the Permanent Fund Dividend

Dep. var.: ∆ln(cit), nondurables and services Hsieh (2003)
replication 

and 
extension

normalize w/ 
total expend.

control for 
aggr. effects

more sample 
selection

using rest of 
U.S. as contol

control for all 
main effects

attenuation 
factor

IV curr inc w/ 
perm inc

(1) (2) (3) (4) (5) (6) (7) (8) (9)

A: Sample 1980-2001

PFD x family size x Alaska / before-tax income -0.003 -0.003 0.052**
(0.033) (0.005) (0.025)

PFD x family size x Alaska / total expenditures 0.123 0.124 0.126 0.090** 0.091** 0.107**
(0.086) (0.112) (0.127) (0.036) (0.036) (0.043)

Number of observations (rounded) 806 800 800 800 600 315200 315200 315200 281500
Number of Alaskan obs. (rounded) 806 800 800 800 600 4300 4300 4300 3800
Number of clusters (rounded) -- 0 800 800 600 117000 117000 117000 103400
Number of Alaskan CUs (rounded) 806 800 800 800 600 1700 1700 1700 1500
R-squared N/A 0.009 0.013 0.038 0.044 0.009 0.009 0.009 0.010
F-statistic for current and lagged dividend

B: Sample 1980-2013

PFD x family size x Alaska / before-tax income -0.001 0.076***
(0.004) (0.023)

PFD x family size x Alaska / total expenditures 0.116* 0.134* 0.125 0.113*** 0.113*** 0.136***
(0.060) (0.077) (0.087) (0.027) (0.027) (0.032)

Number of observations (rounded) 1400 1400 1400 1000 559400 559400 559400 458000
Number of Alaskan obs. (rounded) 1400 1400 1400 1000 7100 7100 7100 5900
Number of clusters (rounded) 0 1400 1400 1000 206200 206200 206200 166000
Number of Alaskan CUs (rounded) 1400 1400 1400 1000 2800 2800 2800 2300
R-squared 0.004 0.007 0.032 0.039 0.007 0.007 0.007 0.009

- Other household characteristics YES YES YES YES YES YES YES YES YES
- Family size YES YES YES YES YES YES YES YES YES
- Period FEs YES YES YES YES YES YES
- Alaska FE YES YES YES YES
- Inverse total expenditures YES YES YES

Hsieh's specification

Notes: To maintain confidentiality, sample sizes in columns (2)-(10) are rounded to the nearest hundred. Columns (1)-(5) use only Alaskan households. For comparison, columns
(3)-(4) use the same smaller sample as in columns (1)-(2) that excludes households with zero self-reported family income. Other household characteristics include quarterly
changes in the number of children, adults, and seniors, and a quadratic in the age of the reference person. Robust standard errors in parentheses are clustered at the household
level  in columns (3)-(9), thereby adjusting for arbitrary within-household correlations and heteroskedasticity; OLS standard errors are used in columns (1) and (2). 

Alaskans only All households

Source: Kueng (2015)
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KUENG (2015) – MAIN RESULTS

Normalizing by total expenditures dramatically changes results

Results similar for extended sample (more significant without time FE)

Using non-Alaskans as a control group improves precision (Why?)

Column 8 takes into account that on average only 83 cents per dollar of

PFD is received in the form of cash income (some is garnished, also

college fund, etc.)
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EXCESS SENSITIVITY OVER THE LIFE-CYCLE

Up until now:

Excess sensitivity of consumption to predictable

movements in income

Another type of potential excess sensitivity:

Consumption seems to track income over the life-cycle
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 Less obviously, there may also be pure age
 effects. For example, if most people have a big
 celebration on the 50th birthday, then we
 should see a small "blip" in consumption at
 that age.

 The fourth set of influences are cyclical ef-
 fects. These are effects that are common to all
 agents in the same time period. The most ob-
 vious examples are movements in common
 variables like prices or interest rates. We
 also include other less well-defined general
 "shocks." Although common, we must allow
 that the effects may -differ across households
 and across cohorts. For example, an interest-
 rate shock has a different effect for indebted
 families than for wealthy ones.

 The final feature of any micro data is the
 large heterogeneity evident in the level of con-
 sumption by families that are identical in all
 other observable characteristics. There is little
 we can do about this other than including a
 conventional error term to pick up some of this
 heterogeneity.

 In this section we present some simple de-
 scriptions of our data and relate them to the
 influences described above. Our principal aim
 is to establish whether households smooth
 consumption in the face of an uneven income
 profile. Given that we do not observe the same
 households over time, we focus on average co-
 hort data. We first assign households to six
 cohorts on the basis of the date of birth of the
 husband. Households are then assigned to
 either year-cells (for the analysis in this sec-
 tion) or to quarter-cells (for the analysis in
 Section III) on the basis of the date of the in-
 terview.5 The exact definition of the six co-
 horts considered is given in Table 1, along
 with the ages of the various cohorts in 1970
 and 1986 and the mean, minimum, and max-
 imum cell size of the quarter-cohort cells.

 To begin our examination of the various in-
 fluences on consumption, we return to the
 original 44,334 observations. For these data
 we regress log consumption and log real net
 income on 102 year-cohort dummies (there

 5.5 - r

 Income ~

 L5 5 -

 Consumption

 4.5 -

 20 40 60

 Age of Husband

 FIGURE 1. CONSUMPTION AND INCOME

 OVER THE LIFE CYCLE

 Note: Connected solid, solid and dashed lines represent
 different cohorts.

 are six cohorts and 17 years) and three quar-
 terly dummies. The year-cohort coefficients
 in this regression correspond to year-cohort
 means (with an adjustment to allow for
 seasonality).

 Figure 1 shows the life-cycle paths of con-
 sumption and income. Each connected seg-
 ment is the path over the 17 years of the survey
 for a particular cohort. In the graph we track
 part of the average consumption-age profile
 for each of the cohorts considered. The life-
 cycle paths given in Figure 1 are familiar: both
 consumption and income have an inverted U
 shape, and they are highly correlated. These
 results are consistent with those presented by
 Carroll and Summers (1991), who interpret
 them as evidence of lack of consumption-
 smoothing.6

 Figure 1, however, does not control for
 either family composition or labor-supply ef-
 fects. To take into account the effect of dem-
 ographic factors, we regress the year-cohort
 means plotted in Figure 1 on the year-cohort
 means of various demographic variables and
 plot the residuals of this regression in Figure

 5 The quarterly time series for cohort consumption, in-

 come, and the other variables used in Section III was ob-
 tained by averaging the relevant variables over all the

 households belonging to a given quarter-cohort cell.

 6 Carroll and Summers (1991) draw life-cycle profiles
 for income and consumption for different occupational
 groups and notice that the shape of these profiles changes
 in similar ways across groups. It is interesting to notice
 that Ghez and Becker (1975) interpret the very same find-
 ing as evidence in favor of, rather than against, the model.
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Source: Attanasio and Browning (1995). Data are from the UK Family Expenditure Survey.
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LIFE-CYCLE CONSUMPTION NEEDS

Consumption needs may vary over the life-cycle

Most obvious source of such variation is family size and composition

Attanasio and Browning (1995) regress cohort-year averages
of consumption on cohort-year averages of:

Number of children

Number of adults

Log of family size

Dummy for at least one child

Then plot residual consumption
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 Unadjusted consumption

 Lo *-/X I-t / /

 Adjusted consumption

 I l I
 20 30 40 50 60

 Age of Husband

 FIGURE 2. UNADJUSTED AND ADJUSTED CONSUMPTION
 OVER THE LIEF CYCLE

 Note: Connected solid, solid and dashed lines represent
 different cohorts.

 2, together with the unadjusted year-cohort
 means. Figure 2 should be interpreted as rep-
 resenting the life-cycle movements of con-
 sumption after removing the effect of the
 demographic variables in the regression.7 The
 demographic variables we consider in this re-
 gression are number of children, number of
 adults, log of family size, and a dummy that
 equals 1 if there is at least one child in the
 household.

 The regression results (available from the au-
 thors upon request) imply extremely plausible
 household scales. For example a two-adult,
 one-child household has consumption that
 is 24-percent above that of the reference two-
 adult household. The corresponding scales for
 a two-adult, two-child household and for a one-
 child, one-extra-adult household are 58 percent
 and 84 percent, respectively. It should be em-
 phasized, however, that although these esti-
 mates are plausible, they cannot be taken as
 estimates of adult-equivalent scales as they
 stand. As emphasized in Browning and Costas
 Meghir ( 1991 ), one needs to take into account
 what happens to the female labor supply when
 estimating the effect of children.

 The age profile for consumption after re-
 moving the life-cycle variation induced by
 changes in family composition is remarkably
 flat. While there are still considerable year-to-
 year fluctuations, it is apparent that controlling
 in a simple way for changes in average family
 composition over the life cycle eliminates
 completely the life-cycle correlation of income
 and consumption. Figure 2 constitutes evi-
 dence in favor of the hypothesis that the
 marginal utility of consumption is indeed
 smoothed over the life cycle.

 Figures 1 and 2 are concerned with life-
 cycle allocation. The other focus of this paper is
 the smoothing of consumption over business-
 cycle fluctuations. Before we present a formal
 analysis of high-frequency changes in con-
 sumption, it is useful to plot the residuals of
 the last regression (i.e., adjusted consump-
 tion), against time rather than age; this is done
 in Figure 3A. In Figure 3B, we plot the log of
 consumption of nondurables and services from
 the national account data (as deviation from a
 deterministic trend).8

 The most apparent feature of Figure 3 is that
 the consumption series for the six cohorts ex-
 hibit large and synchronized movements. For
 example, consumption for all cohorts rises by
 about 7 percent from 1970 to 1973 and then
 falls by about 9 percent to 1977. The aggregate
 data show less variability, although the cycli-
 cal pattern is basically identical. There are sev-
 eral reasons that might account for the greater
 variability of our measure of consumption rel-
 ative to aggregate consumption data. First, the
 cohort averages reflect, to a certain extent,
 small-sample variability. Second, our sample
 does not include the entire U.K. population.
 As stressed above, we eliminated all the
 households whose head was born before 1920
 or after 1949 and other demographic and
 economic groups. Third, the average con-
 sumption figures we consider are derived as
 the geometric rather than arithmetic average

 7 Performing the regression on the year-cohort means
 rather than on the individual data allows us to remove the
 influence of household-specific fixed effects.

 8 A deterministic trend was removed to make the ag-
 gregate data consistent with the average cohort data from
 which, by removing age and cohort effects, we effectively
 removed all trends. The aggregate data are taken from the
 annual supplement of Economic Trends, published by the
 Central Statistical Office.
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GOURINCHAS AND PARKER (2002)

Gourinchas and Parker (2002) perform a similar exercise on U.S. data

from the Consumer Expenditure Survey

They control for a set of dummy variables for family size

They find that even controlling for this consumption tracks income

over the life cycle

I have tried to replicate this analysis and I found that consumption

tracks income (if anything) even more over the life-cycle
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CONSUMPTION OVER THE LIFE CYCLE 67 

Thousands of 1987 dollars 
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FIGURE 2- Household consumption and income over the life cycle. 

and interest income and, as noted, those expenditures subtracted from consump- 
tion. The first two adjustments are saving in illiquid form and so are available to 
the household only after retirement. We remove asset income since the input to 
our theoretical model is a profile of income net of liquid asset returns. Consis- 
tent with the spirit of our model, all items removed from income involve a large 
amount of commitment and are hard to substitute intertemporally. 

Finally, we put all data into real 1987 dollars using the Gross Domestic Product 
implicit price deflator for personal consumption expenditures.31 

5.3. Life Cycle Profiles 

Figure 2 presents consumption (raw and smoothed) and income profiles for 
our entire sample when the family-size is held constant over the life-cycle. Even 
after correcting for the effects of cohort, time, and family, both profiles are still 
hump shaped and track each other early in life. Consumption lies above income 
over the late twenties. Given that the CEX wealth data, and better household 
wealth surveys, show modest increases in liquid wealth over these ranges, this fea- 
ture seems likely due to misreporting of income or consumption. One possibility 
is underreporting the assistance that is provided by intergenerational transfers 
early in life. After these first few years, consumption rises with income from age 
30 to age 45, when consumption drops significantly below income. This tracking 
is however a lot less than is observed in profiles constructed by simply averaging 
cross-sections because we control for changes in family size and cohorts effects. 

31 t is important not to use different deflators for income and consumption. This could break 
the relationship between cash on hand and consumption in nominal terms, which is the relationlship 
predicted by the buffer-stock theory. 
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Source: Gourinchas-Parker (2002). Takes out cohort and time effects.
Family size held constant over life-cycle.
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CARROLL AND SUMMERS (1991)

PIH/LCH predicts that fast growing countries should have very different

age-consumption profiles at a point in time than slow growing countries.

(How should they differ?)

In a fast growing country, young have much higher

life-time resources than old

In a slow growing country, less so.

Age-consumption profile should be more downward sloping

in fast growing countries than slow growing

(Relies imperfect sharing of income across generations within families)
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317 Consumption Growth Parallels Income Growth 
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Fig. 10.4 Theoretical and empirical age-consumption cross-section profiles in 
countries with differing rates of income growth 
Source: (a) Theoretical calculations described in the text, (b) empirical calculations described in 
the data appendix. 

Source: Carroll and Summers (1991). Households desire 2% consumption growth.
Point in time consumption profile.
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Fig. 10.4 Theoretical and empirical age-consumption cross-section profiles in 
countries with differing rates of income growth 
Source: (a) Theoretical calculations described in the text, (b) empirical calculations described in 
the data appendix. 

Source: Carroll and Summers (1991). Consumption profiles from the mid 1980s.
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CARROLL AND SUMMERS (1991)

Growth in per capita GNP from 1960-1985:

Japan: 5.2%

U.S.: 2.1%

Yet Japan has a steeper consumption profile than US!!

What about family transfers?
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CARROLL AND SUMMERS (1991)

Perhaps there is some common cause of income growth and

consumption growth across countries

But what if we look across education groups or occupations

within a country?

Education groups and occupations with steeper income profiles

should borrow more early in life according to PIH/LCH
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322 Christopher D. Carroll and Lawrence H. Summers 
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Fig. 1 0 . 7 ~  Income and consumption profiles by educational group, 1960-61 
CES 
Source: Calculations by authors using CES tapes. 

cational and occupational groups. While the issue deserves further research, 
our tentative conclusion is that parallel movements in income and consump- 
tion cannot be explained by family size considerations. 

Another explanation of the consumptionlincome parallel was provided by 
Ghez (1975). Using the 1960 CES, Ghez prepared a figure for all consumers 
similar to our figures 10.7 and 10.8 for subcategories of consumers and sought 
to explain the observed close correlation between income and consumption 
using a “family production function” model of the type advocated by Becker 
(1965). Suppose, for example, that utility is a function both of consumption c 
and hours of leisure h. Suppose further that, because of the accumulation of 
experience or other human capital, hourly wages grow over the life cycle. 
Then individuals will have an incentive to work the longest hours when they 
are most productive, late in life. But this extra work takes away leisure time, 
giving the consumer an incentive to consume more time-substituting goods. 

Source: Carroll and Summers (1991). Data from the US CES.
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323 Consumption Growth Parallels Income Growth 
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Source: Calculations by authors using CES tapes. 

The consumer will therefore be observed consuming more during those peri- 
ods of life when he works most and earns the most income. To be more spe- 
cific, this model would suggest that busy executives late in life would be more 
likely to have a maid to do housekeeping chores and more likely to send out 
their laundry than young people with (presumably) more time on their hands. 

Source: Carroll and Summers (1991). Data from the US CES.
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FIGURE 2- Household consumption and income over the life cycle. 

and interest income and, as noted, those expenditures subtracted from consump- 
tion. The first two adjustments are saving in illiquid form and so are available to 
the household only after retirement. We remove asset income since the input to 
our theoretical model is a profile of income net of liquid asset returns. Consis- 
tent with the spirit of our model, all items removed from income involve a large 
amount of commitment and are hard to substitute intertemporally. 

Finally, we put all data into real 1987 dollars using the Gross Domestic Product 
implicit price deflator for personal consumption expenditures.31 

5.3. Life Cycle Profiles 

Figure 2 presents consumption (raw and smoothed) and income profiles for 
our entire sample when the family-size is held constant over the life-cycle. Even 
after correcting for the effects of cohort, time, and family, both profiles are still 
hump shaped and track each other early in life. Consumption lies above income 
over the late twenties. Given that the CEX wealth data, and better household 
wealth surveys, show modest increases in liquid wealth over these ranges, this fea- 
ture seems likely due to misreporting of income or consumption. One possibility 
is underreporting the assistance that is provided by intergenerational transfers 
early in life. After these first few years, consumption rises with income from age 
30 to age 45, when consumption drops significantly below income. This tracking 
is however a lot less than is observed in profiles constructed by simply averaging 
cross-sections because we control for changes in family size and cohorts effects. 

31 t is important not to use different deflators for income and consumption. This could break 
the relationship between cash on hand and consumption in nominal terms, which is the relationlship 
predicted by the buffer-stock theory. 
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Source: Gourinchas-Parker (2002). Takes out cohort and time effects.
Family size held constant over life-cycle.
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