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How Important Is the Stock 
Market Effect on Consumption?
Sydney Ludvigson and Charles Steindel

he second half of the 1990s has seen sub-

stantial changes in the wealth of American

households, primarily owing to movements in

the stock market. From mid-1994 to mid-

1997, the aggregate value of household sector equity

holdings (including those owned by nonprofits, mutual

funds, and pensions and other fiduciaries) roughly doubled,

for a dollar gain of about $5.2 trillion.1 Since then, stock

market values on balance have continued to rise, but there

have been massive fluctuations within a wide band; the

dollar value of movements within the band—from the low

in October 1997 to the recent highs—has been greater

than $3.0 trillion.2

These enormous swings in wealth no doubt have

major implications for consumer spending. For this reason,

the ability to measure the implications of the swings—that

is, to determine their “wealth effect” on consumer

resources—has grown in importance with the changing

economic environment. In this article, we examine the

wealth effect of stock market changes on consumption.

Other things equal, an increase in the stock market makes

people wealthier. In general, the wealthier people are, the

more they spend. Is it possible, then, to quantify these

simple truisms and come up with plausible estimates of

the extent to which aggregate consumer spending in the

1990s has been supported by increased stock market

wealth? Furthermore, how much would a market correc-

tion negatively affect future spending? 

Our answers to these questions are a bit limited.

We find, as expected, a positive connection between aggre-

gate wealth changes and aggregate spending. Spending

growth in recent years has surely been augmented by market

gains, but the effect is found to be rather unstable and hard

to pin down. The contemporaneous response of consumption

growth to an unexpected change in wealth is uncertain and

the response appears very short-lived. Therefore, we conclude
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that forecasts of future consumption growth are not typically

improved by taking changes in existing wealth into account.

In the past, uncertainty about both the long-run

(or trend) effect of wealth on consumption and the contem-

poraneous effect was of modest importance. However, in

the current economy—where aggregate wealth fluctua-

tions can be very large relative to household income,

spending, and GDP—we find that the uncertainty about

the size of the wealth effect also adds a considerable

amount of uncertainty to one’s ability to understand

trends in consumer spending, over and above the difficulty

of understanding the forces behind market movements.

In the next section, we briefly review changes in

household sector spending, saving, and wealth, and high-

light the central importance of stock market fluctuations

to cyclical movements in the household balance sheet. We

then turn to econometric analysis to measure the effect of a

change in wealth on consumer spending. We find that a

traditional specification of the consumption function gives

a fairly erratic estimate of the wealth effect and may even

suggest that the effect was rather small in recent years. By

refining the specification and estimation of the consumption

equation to reflect more rigorously current econometric

concerns, we narrow the estimate somewhat, but are still left

with some instability in our result. Using a more up-to-

date methodology, we first establish that consumption and

wealth, along with labor income, share a common trend.

When asset values or labor income rises, consumption

tends to rise as well, and we assess the magnitude of this

boost to consumption by estimating the parameters of the

shared trend—the marginal propensities to consume out of

wealth and labor income. Our results suggest that these

propensities are somewhat unstable over the postwar period.

Nevertheless, we conclude that a dollar increase in wealth

likely leads to a three-to-four-cent increase in consumption

in today’s economy, consistent with widely held beliefs

about the long-run impact of wealth on consumption.

Finally, we analyze the short-run effects of wealth

on consumption by investigating the dynamic response of

consumption growth to a change in wealth and by testing

the predictive power of wealth for changes in consumer

spending. We find that changes in wealth are not corre-

lated with the next quarter’s consumption growth and do

not help predict the growth in out-of-sample forecasts.

The reason for this is not that wealth has no impact on

consumption; rather, the response of consumption growth to

an unanticipated change in wealth is largely contempora-

neous. Controlling for lagged consumption, changes in the

growth rate of wealth provide little additional information

about the future path of consumption growth.

THE BASICS OF HOUSEHOLD WEALTH 
ACCUMULATION AND SAVING 

In the aggregate, household wealth accumulation reflects

two factors: saving from current income and changes in the

valuation of previously owned wealth. The second factor

completely dominates changes in aggregate wealth in the

short and intermediate terms. In turn, changes in the valu-

ation of existing assets are dominated by fluctuations in the

stock market. These points are illustrated in Chart 1. The

top panel shows, since fourth-quarter 1952, the cumulated

value of increases in household wealth and the cumulated

value of household capital gains on the stock market

(capital gains are measured as the increase in the value of

holdings less cumulated purchases of stock; all series are

measured in chain-weighted 1992 dollars). The similarity

of the two lines over short time periods is striking. The

bottom panel plots the correlation between the changes in

the two series over intervals from one to forty quarters, and

again shows the overwhelming importance of gains and

losses in the stock market in explaining movements in

aggregate wealth at anything up to the longest frequencies.

It is clear, then, that in the short run, changes in

the pace of wealth accumulation owe little to changes in

saving (and other things equal, changes in spending).

In the aggregate, household wealth 

accumulation reflects two factors: saving 

from current income and changes in the 

valuation of previously owned wealth.
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Billions of 1992 dollars

Chart 1

Growth in Wealth and Cumulated Stock Market Gains
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Notes:  The top panel shows the difference between wealth and the 
fourth-quarter 1952 level of wealth plotted against the cumulated 
gains at that point in time. The bottom panel shows the correlation 
between differences in wealth and differences in cumulated gains 
over “N” quarters.
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However, we are concerned with the opposite issue: the

linkage from changes in wealth accumulation to changes in

saving and spending. 

One way to look at the possible influence of

wealth accumulation on saving is shown in Chart 2, which

plots the ratio of wealth to disposable income against the

personal saving rate. Over the last few years, the wealth-to-

disposable-income ratio has increased markedly while the

personal saving rate has plunged. The argument for a

strong wealth effect is that this increase in the ratio of

wealth to disposable income, primarily because of the rise

in the stock market, has boosted consumer spending and

has reduced saving (both relative to income).

However, a simple observation of Chart 2 is not

sufficient to establish a well-defined and measured wealth

effect. At the most obvious level, the chart shows periods

when saving rate moves seem to parallel moves in the

wealth-to-disposable-income ratio—for instance, both were

increasing in the years around 1980. The seemingly strong

negative connection in recent years may be a coincidence.

It is helpful to recall that saving is the difference between

income and spending. If we are interested in the link

between wealth and consumption, it makes more sense to

look at consumption directly. Accordingly, we will now turn

to a statistical examination of the wealth-spending link.

THE STOCK MARKET AND THE CONSUMER: 
GENERAL CONSIDERATIONS AND 
PRELIMINARY EVIDENCE

Traditionally, the wealth effect has been measured by esti-

mating aggregate time-series regressions of the form

(1)                         ,

where C is consumer spending during a period; YP is a

measure of permanent income (usually a distributed lag on

realized after-tax income); W is consumer net worth, as

measured at the beginning of the period; and  is an error

term capturing other factors that influence consumption.

Derivations of such equations from the underlying

theory of consumer behavior may be found in Modigliani

Ct a bWt cYPt et+ + +=

et
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and Tarantelli (1975), Modigliani and Steindel (1977), and

Steindel (1977, 1981). The estimated coefficient, b, on

wealth, is described as the marginal propensity to consume

out of wealth and is interpreted as the increase in consumer

spending associated with an increase in wealth. A wide-

spread empirical practice is to separate wealth into differ-

ent categories, with stock market wealth usually being one

of them. A coefficient on stock market wealth different

from other types is merely viewed as an artifact of hetero-

geneity of consumers; stock market wealth owners may be

systematically older or younger than other wealth owners

or have other characteristics that lead to a different aggre-

gate propensity to consume out of this form of wealth. A

common assumption is that b is on the order of .05 or per-

haps a bit smaller; in other words, roughly five cents of

each dollar of an increase in wealth is spent soon after it is

earned. While this amount seems small, when we are look-

ing at trillion-dollar gains in wealth from the stock mar-

ket, a five-cent increase in spending per dollar of gain adds

up to real money.

The perspective of modern dynamic economics is

to be quite dubious about the value of estimations such as

equation 1, especially using aggregate time-series data.

There are questions about the appropriate estimation tech-

nique, given the possible presence of aggregation and

simultaneity bias, and the use of largely untested simplify-

ing assumptions to derive the estimating equation from

the theory. Furthermore, because traditional specifications

and estimation techniques basically assume that consumers

are in a steady state, they do not explicitly take into

account the adjustment of consumer behavior to new condi-

tions. Formally taking into account the adjustment process

to a new equilibrium implies very different ways to specify

and estimate the relationship between changes in wealth and

changes in consumption. This issue has been addressed in

the literature at least going back to Hall (1978).

Despite the valid criticisms of formulations such

as equation 1, we establish an initial reference point by

estimating this type of model. Equations of this sort have

been very influential in the literature on economic policy

(see, for instance, Modigliani [1971]) and continue to be

common in forecasting exercises.3 Table 1 shows estimates

of this traditional type of model. The regressions relate

consumer spending to disposable personal income and

wealth, with wealth split into two components: stock

market holdings and other. Four lags of each of the right-

hand-side variables are included in order to capture the

adjustment process of consumer spending to changes in

fundamentals. Details about the data are provided in

Appendix A. The estimation of the model includes a cor-

rection for first-order autocorrelation in the error process.

Column 1 shows the coefficients for the equation

estimated over the 1953-97 period. The estimates include

the sum of the lag coefficients on each of the right-hand-

side variables along with the standard errors. These results

are more or less consistent with traditional views of con-

sumer behavior: the sum of the lag coefficients on income

is roughly .7; the sum of the coefficients on stock market

wealth is .04 and, on other forms of wealth, about the

same. Each sum is more than twice as great as its com-

puted standard error, which is normally interpreted as

meaning that the sum is statistically greater than zero.

The estimated coefficient of serial correlation, while sub-

stantial, appears to be less than one, suggesting that the

model is a valid statistical construct.

The superficial view would be that the equation in

column 1 supports traditional opinions of the stock market’s

impact on consumption. However, the estimated stock

market effect appears to be rather sensitive to the period of

estimation. Reestimating the equation over three different

A common assumption is that . . . roughly five 

cents of each dollar of an increase in wealth 

is spent soon after it is earned. While this 

amount seems small, when we are looking at 

trillion-dollar gains in wealth from the stock 

market, a five-cent increase in spending 

per dollar of gain adds up to real money.
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periods (columns 2, 3, and 4 of Table 1) suggests that the

stock market effect was larger in the late 1970s and early

1980s than either before or after.

Admittedly, columns 2-4 work hard to show this

instability. If we divide the sample into three fourteen-year

periods (columns 5-7) rather than picking 1975 and 1985

as the break points, the coefficient estimates look more sta-

ble, though their standard errors vary. However, Chart 3

reinforces the view of a shifting model. It shows the esti-

mated sum of the lag coefficients, along with one-standard-

deviation error bands, of the wealth and income terms from

regressions of the form in Table 1 estimated over ten-year

periods. In particular, the remarkable thing about the mid-

dle panel is not so much the observation that such a param-

eter changes over time, but that the change from year to

year in the estimated effect looks rather large—ten-year

regressions estimated ending in two consecutive years will

have 80 percent of their observations in common.4 The

chart also shows that the point estimate of the sum of the

lag coefficients on the stock market for the most recent

ten-year period is near zero. If all pre-1988 data were

destroyed, we would be hard pressed to conclude that there

is a link between the stock market and consumer spending,

based on this model and estimation technique.

It is clear that the estimated marginal propensity

to consume from stock market wealth is not particularly

stable. Of course, it is no great surprise to find uncertainty

of this type about a behavioral parameter. The likelihood

ratio test statistics reported in Table 1 suggest that we can

reject the null hypothesis of a stable structure over the

three subsamples in the two parts of the table. In principle,

we might try to determine more precisely the break points

in the structure of the regression. However, if there is a viola-

tion of any of the classical assumptions needed to apply such

tests for an equation estimated by ordinary least squares

(OLS)—possibilities we discuss further in the next section—

the tests of the stability of equation 1 will also be invalid.

Setting aside these concerns, we find that for the

purpose of policy analysis, the conventional consumption

function estimates produce two important but rather con-

flicting results. With some trivial exceptions, we consis-

tently come up with estimates of the stock market wealth

effect (and the non-stock-market wealth effect) in the range

of small positive values to .1—certainly in line with tradi-

tional views. Nonetheless, awareness that this propensity

can vary in this range makes the wealth effect a very shaky

reed to lean on when the aggregate value of the stock

market has shown that it can fluctuate by more than $3 tril-

lion in brief amounts of time. Applying a range of uncer-

tainty about the size of the marginal propensity of only

.02 (generally equal to a two-standard-deviation error

band for most of our estimates) to such a swing in wealth

  

Table 1
ORDINARY LEAST SQUARES ESTIMATION OF TRADITIONAL LIFE-CYCLE MODEL

Model:      
Estimation Period

1 2 3 4 5 6 7
Independent Variable 1953:1-1997:4 1953:1-1975:4 1976:1-1985:4 1986:1-1997:4 1953:1-1967:4 1968:1-1982:4 1983:1-1997:4
Income (Y) 0.731 0.711 0.568 1.015 0.684 0.832 0.822

(0.067) (0.059) (0.195) (0.077) (0.091) (0.141) (0.074)
Stock market wealth (SW) 0.040 0.026 0.106 0.021 0.030 0.023 0.042

(0.009) (0.010) (0.041) (0.011) (0.018) (0.019) (0.010)
Non-stock-market wealth (NW) 0.038 0.043 0.069 -0.027 0.049 0.012 0.016

(0.017) (0.015) (0.048) (0.017) (0.020) (0.036) (0.018)
Serial correlation coefficient 0.937 0.781 0.937 0.755 0.800 0.886 0.809

(0.030) (0.090) (0.069) (0.097) (0.094) (0.069) (0.091)
Standard error of regression 70.7 59.8 86.7 65.7 41.4 84.7 76.2
Sum of squared residuals of regression 830835 279012 202961 150994 78739 336836 272807
Likelihood ratio test:  
   Statistic 48.690 33.668
   Probability 0.0045 0.1436

Source: Authors’ calculations.

Notes: All data are real per capita. Standard errors are in parentheses. 
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Chart 3

Marginal Propensity to Consume

Source:  Authors’ calculations.

Notes:  The panels depict rolling regressions over ten-year samples. The
years represent the starting date of each regression. The dashed lines 
indicate one-standard-deviation error bands.
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adds $60 billion (about ¾ of 1 percentage point of aggre-

gate GDP) to our uncertainty about the basic forces affect-

ing consumer spending. Table 1 suggests that the range of

uncertainty about the wealth propensity should also take

into account the different point estimates, which make the

range greater than .02. As an extreme example of our

uncertainty about the recent scope of the wealth effect,

Table 2 presents a range of estimates of the effect of the

1994-97 stock market rise on the 1997 level of consumer

spending. These estimates are taken by applying the pro-

pensity to consume from stock market wealth determined

from columns 1, 3, and 4 of Table 1 to the rise in the

aggregate real value of household sector stock market

wealth in this period. The estimated range of the effect of

the 1994-97 market rise on 1997 spending spans more than

350 billion chain-weighted 1992 dollars. Alternatively, we

can argue that the 1994-97 market increase boosted 1997

spending somewhere between 1¾ and 9 percent. Even the

smallest effect can account for the 1.5-percentage-point

drop in the personal saving rate over that period. How-

ever, the range of the estimates is clearly very disquieting.

We now turn to more modern statistical techniques to

obtain a more precise handle on the wealth effect. 

THE WEALTH EFFECT ON CONSUMPTION: 
UPDATED STATISTICAL APPROACHES

This section employs updated empirical techniques to

investigate the relationship between consumption and

wealth. We begin by estimating the marginal propensity

to consume out of wealth with more modern econometric

procedures. With estimates of the marginal propensity to

consume out of wealth in hand, we move on to analyze the

response, over time, of consumption growth to a wealth

shock, and to test whether accounting for movements in

Table 2
ESTIMATED IMPACT OF 1994-97 STOCK MARKET RISE 
ON 1997 CONSUMER SPENDING

Propensity to Consume
Dollar Impact of Wealth 

Increase on Real Spending
Percentage of 1997 
Consumer Spending

0.040 $166 billion 3.4
(1953:1-1997:4)
0.106 $439 billion 8.9
(1976:1-1985:4)
0.021 $87 billion 1.8
(1986:1-1997:4)

Sources: U.S. Department of Commerce, Bureau of Economic Analysis; authors’ 
calculations.

Note: The increase in real household sector stock market holdings, measured from 
second-quarter 1994 to second-quarter 1997, is $4,141 billion.
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wealth is likely to improve our forecasts of consumption

growth one or more quarters ahead. 

LONG-RUN RELATIONSHIPS: THE MARGINAL 
PROPENSITY TO CONSUME OUT OF WEALTH

The empirical procedure above provides a descriptive

summary of the relationship between aggregate consump-

tion and wealth. Studying those results is useful because it

furnishes a basis for comparison with earlier work in the

traditional life-cycle consumption literature. That empirical

methodology is still widely used today. Nevertheless,

econometric theory points to a number of potential pitfalls

with the traditional approach to estimating the effect of

wealth on consumption. 

One potential pitfall concerns the failure to

account for the time-series properties of C, W, and Y. At

the least, each of these variables likely contains a trend

component that is random and therefore not known in

advance (a stochastic trend). The conventional analysis per-

formed above does not take into account the econometric

implications of this type of nonstationarity. A second

problem pertains to the correlation between consumption

and current wealth. We seek to identify the effect of an

increase in wealth on consumption. Yet the econometric

techniques employed above ignore the possibility that the

estimated consumption-wealth correlation reflects, at least

partially, the effect of an increase in consumption on

wealth.5 We refer to this “reverse causality” as endogeneity

bias. Failure to address either problem could skew statistical

inference and lead to inconsistent estimates of how much

an increase in wealth influences consumption. We now

present an alternate empirical approach and discuss how it

can address both difficulties.

We begin by laying some theoretical groundwork.

Our purpose is solely to provide intuition and motivation

for the statistical analysis that follows; the empirical

approach we take is not conditional on any particular theory

of consumption and will be robust to a variety of depar-

tures from the framework presented next. We discuss this

further below.

Much recent theoretical research on the consumer

has focused on the behavior of a representative individual

who is forward looking but faces a risky stream of labor

income. Among the most prominent of these paradigms is

the permanent income hypothesis. According to this theory,

consumption of nondurable goods and services is chosen to

match permanent income, defined as the annuity value of

human and nonhuman wealth. The model implies that

consumption responds to any unpredictable change in per-

manent income, but very little to transitory fluctuations in

income. Additionally, there are no lags in the adjustment

of consumption to an unexpected change in permanent

income. This assumption implies that next period’s change

(or growth) in consumption should be unforecastable given

information today. 

The permanent income hypothesis also implies

that there is a linear relationship between aggregate con-

sumption, Ct; aggregate labor income, Yt; and aggregate

nonhuman (financial) wealth, Wt : 
6

(2)                ,

where the error term, ut, is a discounted value of expected

future (demeaned) income increases. Specifically, ut takes

the form:

(3)                ,

where Et is the expectation operator conditional on infor-

mation available at time t,  is the mean change in labor

income, and  is a positive constant less than one.7 

Equation 2 shows how modern-day consumer theory

naturally implies a linear relationship between aggregate

Ct α βWt δYt ut+ + +=

ut ρi

i 1=

∞

∑ Et ∆Yt i+ µ–( )=

µ
ρ

Much recent theoretical research on the 

consumer has focused on the behavior of a 

representative individual who is forward 

looking but faces a risky stream of labor income. 

Among the most prominent of these paradigms 

is the permanent income hypothesis.
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consumption, aggregate net wealth, and aggregate labor

income, much the same as in the traditional life-cycle liter-

ature with the error term given a specific interpretation.

The parameters  and  give the effect of a one-dollar

increase in wealth and labor income on consumer expendi-

ture, and can be interpreted as “marginal propensities to

consume” out of wealth and income, respectively.8

Of course, theoretical justification is not a prereq-

uisite for estimating a linear relationship among three

variables. Nevertheless, it is helpful to have a reasonable

framework with which to motivate and interpret empirical

findings. Indeed, as discussed below, we find that the per-

manent income hypothesis—while not exactly correct—

provides a reasonable approximation of much of the

dynamic behavior of consumption, labor income, and

wealth in U.S. time-series data. We now describe our

approach to estimating the marginal propensity to con-

sume out of wealth and labor income. 

Our goal is to estimate the parameters  and .

We begin by noting that the appropriate estimation tech-

nique will depend on the trend characteristics of the

variables in equation 2. It is now widely recognized that

each variable in that equation follows a stochastic trend, a

fact we document in Appendix B. These trend characteris-

tics of C, Y, and W can be described more precisely by

noting that each variable appears to be nonstationary and

to contain a unit root. (We refer to variables that contain a

unit root as first-order integrated, or I (1).) By contrast, the

error term in equation 2, ut, consists of a discounted sum of

expected future changes in labor income. If the level of labor

income is I (1), the first difference of labor income will be

stationary, or I (0). Since ut is simply the discounted value

of these first differences, it follows that ut will also be

stationary. If consumption, labor income, and wealth are

individually trending but the error term is stationary, the

three variables in equation 2 must share a common

trend (a unit root) while deviating from each other in

the short run. In that case, we say that the variables are

cointegrated, and the vector {1, , } is the cointegrating

vector. Appendix B presents evidence in support of the

hypothesis that C, Y, and W—as measured by aggregate

β δ

β δ

β– δ–

time-series data—are in fact cointegrated, which implies

that the error term, ut, is stationary.

Why is cointegration important? Notice that the

error term, ut, in equation 2 will typically be both serially

correlated and correlated with the regressors Wt and Yt. In

ordinary empirical applications, the effects of serial correla-

tion are usually straightforward to address, but correlation

between the error term and the regressors (regressor endo-

geneity) is, in practice, a much more intractable problem

that can lead to inconsistent parameter estimates. By con-

trast, applications involving cointegrated variables have an

important and unusual property: OLS estimates of cointe-

grating parameters (for example, of  and ) are robust to

the presence of regressor endogeneity. 

To understand this result intuitively, notice that, if

ut is stationary but Wt and Yt are individually trending,

there may be some transitory correlation between Wt and

ut, or between Yt and ut, but the long-run correlation must

be zero since trending variables must eventually diverge

from stationary ones. Thus, we can exploit this property of

cointegrated systems to obtain accurate estimates of  and

 using single equation estimation techniques (for example,

OLS estimation) despite the fact that the regressors may be

correlated with the error term.

A related implication of cointegration is that the

empirical approach we employ will be robust to a variety of

departures from the theory presented above. Consistent

estimates of the parameters can be obtained even if there

exist omitted explanatory variables (not accounted for by the

β δ

β
δ

We find that the permanent income hypothesis—

while not exactly correct—provides a reasonable 

approximation of much of the dynamic behavior 

of consumption, labor income, and wealth in 

U.S. time-series data.
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simple permanent income hypothesis) that are correlated

with wealth and labor income. As long as the variables in

equation 2 share a common stochastic trend, we can con-

sistently estimate the parameters of that trend, circum-

venting many of the problems associated with identifying

the influence of a change in wealth on consumption, such

as how to adjust for the endogenous response of wealth to

changes in economic activity or to unexpected shifts in the

rate of return on financial assets.9

The empirical procedure discussed above relies on

the presence of a single common stochastic trend—or coin-

tegrating relationship—linking consumption, labor income,

and net wealth. Consequently, the first step of our analysis

is to verify that this proposition is supported in our data.

As documented in Appendix B, the evidence suggests that

there is a single cointegrating relationship among these

variables, and we can therefore proceed to estimate the

parameters of the cointegrating vector, that is, the mar-

ginal propensities  and .

Standard OLS estimation will produce consistent

point estimates of the parameters  and  (as long as the

three variables in equation 2 are cointegrated). Neverthe-

less, it is important to recognize that statistical inference

about the relationship among stochastically trending vari-

ables cannot be carried out using conventional standard

errors. Some correction to the conventional OLS estimation

method is necessary. Our approach is to use the dynamic

OLS procedure of Stock and Watson (1993), which speci-

fies a single equation taking the form

(4)        

     ,

where  is the first difference operator and  is related to

 such that . 

Equation 4 is estimated by OLS, but leads and lags

of the first difference of the right-hand-side variables are

included to eliminate the effects of regressor endogeneity

on the distribution of the least squares estimator. (We also

β δ

β δ

Ct α βWt δYt βi
i k–=

k

∑ ∆Wt i++ + +=

δi
i k–=

k

∑ ∆Yt i+ ut
∗+ +

∆ ut
∗
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make a correction for serial correlation of the residuals.)

The coefficients on the level of wealth and labor income, 

and , provide consistent point estimates of the marginal

propensities to consume, and the corrected t-statistics we

report can be compared with the standard t tables.

At first glance, equation 4 appears very similar to

the traditional equation 1; both specifications include some

combination of current and lagged levels of wealth and

income as regressors and, in principle, the parameters  in

equation 4 and b in equation 1 measure the same economic

concept: the effect of a dollar increase in wealth on con-

sumption. On closer inspection, however, it is clear that

there are some important differences between these specifi-

cations. Unlike equation 1, equation 4 contains leads, in

addition to lags, of the right-hand-side variables. The

estimate of b from equation 1 is the sum of the coefficients

on the current level and lags of the level of wealth, in order

to capture the long-run impact of wealth when there are

adjustment lags. By contrast, the estimate of  in equation 4

is just the coefficient on the current level of wealth, and

leads and lags of the first difference are included simply to

eliminate the effects of regressor endogeneity on the distri-

bution of the least squares estimator. Similarly, equation 1

proxies for permanent income by using several lags of cur-

rent income, whereas equation 4 splits permanent labor

income into current labor income, which appears as a

regressor, and the present discounted value of expected

future labor income increases, which is subsumed in the

residual term, ut. The error term in equation 4 is specifi-

cally related to the consumer spending decision and is not

assumed orthogonal to the regressors. By contrast, the error

term in equation 1 is an empirical “add-on,” assumed to be

orthogonal to the regressors.10

At an intuitive level, equation 4 is specified to

estimate only the trend relationship linking consump-

tion, labor income, and wealth. By contrast, equation 1,

as estimated in Table 1, implicitly models both the

long-run parameters and the adjustment process of con-

sumer spending to disturbances from the equilibrium

path. It is reasonable to suppose that a procedure—such

as the estimation of equation 4—that separates these

β
δ

β

β
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two steps will produce firmer estimates of the trend

component.

Before estimating equation 4, we deal with three

additional specification issues that arise from the nature of

the data on consumption, income, and wealth. First, note

that theory typically does not rationalize distinct roles for

stock market and non-stock-market wealth; total net worth

enters the relationship in equation 4. Accordingly, we focus

our analysis on what follows on total net worth, rather than

breaking it out into stock market and non-stock-market

wealth. As explained above, however, we note that quar-

terly fluctuations in net worth are largely driven by fluctu-

ations in stock market wealth. 

Second, standard theories of consumer behavior

that imply a trend relationship linking C, Y, and W, as in

equation 2, are applicable to the flow of consumption.

Thus, durable goods expenditures should not be included

in our measure of consumption since they represent

replacements and additions to the asset stock, rather than

the service flow from the existing stock. In what follows,

we present estimates of the marginal propensities using

personal consumption expenditures on nondurables and

services (excluding shoes and clothing) as our expenditure

measure, and we refer to this measure simply as consump-

tion.11 This consumption series is scaled up so that its

sample mean matches the sample mean of total consump-

tion expenditure, allowing a rough comparison of the size

of the propensities to consume out of wealth and income

estimated from these data with the size of the propensities

computed from the total consumer spending series used in

the first section of this article. Later, we discuss the appli-

cation of these techniques to durables expenditure and

how the dynamic relationship between these expenditures

and wealth differs from that between wealth and the other

components of consumer spending.

A final consideration is whether to express the vari-

ables in levels or in logs. In the specification above, the

variables are defined in levels because we wish to estimate

the effect of a dollar increase in wealth on consumption.

Nevertheless, aggregate time-series data on consumption,

wealth, and labor income appear to be closer to linear in logs

than linear in levels, so heteroskedasticity is potentially impor-

tant if the regression is carried out in levels. Our solution is

to use the dynamic OLS procedure above with variables

expressed in logs and then to back out the implied level

response using the most recent values of the consumption-

income and consumption-wealth ratios. Throughout this

article, we use lowercase letters to denote log variables.

Table 3 reports the results from estimating

equation 4 in logs for .12 Estimates are presented

for the full sample period and for the sample divided into

thirds. Estimated parameters are denoted with a “hat”;

parameters with an l subscript give the point estimates

for the log response; the implied level propensities are

reported in the columns labeled “Level.”

As Table 3 shows, over the full sample period the

marginal propensity to consume out of wealth, , is esti-

mated to be about .046, while the marginal propensity to

consume out of labor income, , is estimated to be about

0.72. These parameters are strongly significant according

to the corrected t-statistics reported in parentheses.

Dividing the sample into thirds reveals some

instability in these coefficients, echoing the findings in the

first part of this article. In particular, the marginal propen-

sity to consume out of wealth drops from about .07 in the

first subperiod to somewhere between 0.025 and 0.03 in

k 3=

β

δ

 

Table 3
DYNAMIC ORDINARY LEAST SQUARES ESTIMATES 
OF MARGINAL PROPENSITY TO CONSUME 
OUT OF WEALTH AND LABOR INCOME

Model:      

MPC out of Wealth MPC out of Labor Income
Sample Period Log Level Log Level
1953:1-1997:1 0.291* 0.046 0.605* 0.718

(8.10) (18.09)
1953:1-1967:4 0.380* 0.072 0.500* 0.615

(3.78) (5.20)
1968:1-1982:4 0.155 0.031 0.729* 0.861

(1.58) (11.32)
1983:1-1997:1 0.151* 0.024 0.764* 0.907

(3.69) (12.13)

Source: Authors’ calculations.

Notes: Lowercase letters denote log values. “MPC” is the marginal propensity to 
consume. The sample period denotes the range of data after data points for leads 
and lags are removed. The t-statistics reported in parentheses are corrected non-
parametrically for the effect of serial correlation.

*Significant at the 5 percent level or better.
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the last two subperiods, while the marginal propensity to

consume out of labor income rises from about .62 in the

first subperiod to about .91 in the last two subperiods.

Nonetheless, most of this instability appears to be concen-

trated in the early subsample, and we found that removing

the post–Korean War period (by starting the sample in the

first quarter of 1957 rather than in 1953) eliminated some

of this instability, at least for some dynamic OLS specifica-

tions. For the post-1957 sample, the implied estimates of

the marginal propensity to consume out of wealth, , and

the marginal propensity to consume out of labor income, ,

were found to be 0.04 and 0.72, respectively. 

In summary, the dynamic OLS procedure

employed above suggests that the estimates of the cointe-

grating parameters vary somewhat over time but are less

unstable than those produced by the traditional method-

ology in the first part of this article. Moreover, much of

this instability appears to be rooted in the early part of

our sample. On the whole, the findings suggest that—in

today’s economy—a one-dollar increase in wealth typi-

cally leads to a three-to-four-cent trend increase in

consumer expenditure.

The dynamic OLS estimates of  and  can be

viewed as describing some trend relationship linking con-

sumption, labor income, and wealth. These estimates do

not tell us about the nature of short-run deviations from

the trend relationship, or about the impact of quarterly

fluctuations in the growth rate of wealth or labor income

on future consumption growth. Such short-term dynam-

ics are of interest, and an important property of cointe-

grated variables is that the cointegrating parameters

may be estimated in a first-stage regression, as above,

and then treated as known when estimating parameters

associated with short-term dynamics (Stock 1987). We

now examine the short-term relationship linking con-

sumption, labor income, and wealth, taking into account

their common trend. 

SHORT-RUN DYNAMICS

We specify a model of short-run dynamics that imposes our

estimated long-term trend relationship while at the same

β
δ

β δ

time making allowances for the possibility of serially corre-

lated but temporary divergences from this trend. This

model takes the form

(5)        

     ,

where  is the vector of log first differences,

, and the parameters , are the previ-

ously estimated cointegrating coefficients for , and

. The parameters  and  govern the short-term

dynamics—that is, the relationship of consumption, wealth,

and labor income growth as well as the lags of these vari-

ables and the trend deviation in the second term.13 Note

that the parameters in this second term are the estimated

coefficients from our dynamic OLS procedure.

Equation 5 is a vector autoregression (VAR) in

log first differences, with the added restriction that the

(log) levels of the variables share a common trend, so

that last period’s deviation from trend, given by

, is allowed to influence the

current period growth of at least some of the variables.

This specification is referred to as an error-correction repre-

sentation, and the variable  as

the error-correction term, since the equation takes into

account any “correction” arising from last period’s devia-

tion, or error, in the trend relationship. For any set of

cointegrated variables, there is an error-correction repre-

sentation, and this representation is the appropriate VAR

for describing short-term dynamics among the variables in

that set. An unrestricted VAR in first differences is

appropriate when the variables involved are individually

trending but do not have a common trend.

Table 4 summarizes the dynamic behavior of the

restricted VAR in equation 5. All variables are expressed as

log differences; estimates of the parameters in the error-

correction term are obtained from the full post–Korean

War sample using the dynamic OLS procedure discussed

earlier. Results are reported for a two-lag version of the

model, in accordance with findings from Akaike and

Schwartz tests for lag length.
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The results that appear in Table 4 are organized

into three columns. For each dependent variable ,

and , the coefficient on the error-correction term is

presented; p-values from the F-test statistic for the joint

marginal significance of the block of lags of each variable

and for the error-correction term are also presented in the

table.

Three points about Table 4 are worth noting.

First, the F-test statistics show that lagged consumption

growth predicts labor income growth at the 5 percent level

and growth in household net worth at the 10 percent level,

but neither of the income or wealth variables predicts

consumption growth. This finding is consistent with

forward-looking behavior, suggesting that some consumers

have information about their future asset and labor income

that is not captured by lags of these variables, and that they

respond to this information by changing consumption

today. It also implies that an important part of the noncon-

temporaneous correlation between consumption and pre-

dictable changes in household net wealth and labor income

simply reflects the fact that consumption tends to antici-

pate an increase in these variables, rather than the other

way around.14

Second, the F-tests in Table 4 reveal that lags of

consumption growth enter significantly in the equation for

consumption growth. The correlation of consumption

∆ct ∆wt,

∆yt

growth with its own lags may be the result of some adjust-

ment delay in consumption and represents a statistical

rejection of the permanent income model, which implies

that the growth in consumption should be unforecastable.

Nevertheless, it is clear that fluctuations in wealth do not

help predict future changes in the growth of consumption

once we control for lagged consumption growth. 

A remaining feature of the data is that the error-

correction term is significantly correlated with next period’s

household net worth. This finding is not predicted by the

simple model discussed above. Lettau and Ludvigson

(1999) develop an alternative model of forward-looking

consumption behavior that allows for time-varying returns,

which can account for such a correlation.15

We now move on to study the dynamic response

of consumption growth to a wealth shock in order to

investigate the length of time over which a change in

wealth typically influences consumption growth. As a

preliminary step, it is necessary to make an assumption

about the timing of events, and we show the response of

consumption growth to a one-standard-deviation wealth

shock under two such assumptions. In the first, we assume

that consumption growth may not respond to wealth

within the quarter but may respond with a lag. In the

second, we assume that consumption may respond to a

wealth shock within the quarter. Chart 4 shows these

responses for consumption growth, . Each panel also

shows two-standard-deviation error bands of these

responses (dashed lines).

As the top panel shows, when we force consump-

tion to respond with a one-period lag, a one-standard-

deviation shock to the growth of wealth has virtually

no impact on consumption growth at any horizon; the

standard error bands are sufficiently wide that the

response cannot be considered more than noise. 

By contrast, the bottom panel shows the response

of consumption growth to a wealth shock when we allow

the former to respond contemporaneously. In this case,

growth in consumption shoots up on impact, but the

duration of the response is extremely short, so that by

the end of the impact quarter, the effects of the shock

∆ ct

Table 4
ESTIMATES FROM A RESTRICTED VECTOR AUTOREGRESSION

Equation
  

Joint significance of
  0.04 0.08 0.04
  0.18 0.08 0.95
  0.61 0.08 0.39

Coefficient on error-correction term    

  -0.001 0.476 0.113

  (p-value) (0.99) (0.00) (0.13)

Adjusted R2 0.11 0.14 0.05

Source: Authors’ calculations.

Notes: The table reports p-values from the F-test statistic for the joint marginal 
significance of the block of lags in the row for the equation with the dependent 
variable reported in the column. The sample period is first-quarter 1953 to 
fourth-quarter 1997.
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Percent

Chart 4

Response of Consumption Growth to a Wealth Shock,
Restricted Vector Autoregression

Source:  Authors’ calculations.

Notes:  The estimation period is first-quarter 1953 to fourth-quarter 
1997. The response in the top panel is produced from a vector auto-
regression (VAR) for the log difference in consumption growth, labor 
income growth, and net worth growth, in that order. The response in 
the bottom panel is produced from a VAR for the same variables when 
consumption growth is ordered last. Both VARs impose the error-
correction term. The solid lines show the response to a one-standard-
deviation shock in the growth of net wealth; the dashed lines indicate 
two-standard-deviation error bands.
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are statistically negligible. This explains why wealth has

virtually no impact on consumption when we force it to

respond with a lag of one quarter.16

The results in the bottom panel of Chart 4 allow

us to estimate the impact of stock market moves on near-

term trends in consumption. The panel shows the effect of

a one-standard-deviation move in wealth growth on con-

sumption growth. A one-standard-deviation move in wealth

is about 1.5 percent. The point estimate of the contempora-

neous or “impact” effect on consumer spending growth

(actually, the effect in the quarter directly following the

increase in wealth) of this move is about .07 percent,

implying an elasticity of consumption growth to wealth

growth of about .05. A $3.5 trillion short-term movement

in the stock market (comparable to those we have recently

seen) equals about 10 percent of household wealth. If such

a move occurred and the level of wealth then held steady

(not the case recently), we estimate that there would be a

.5 percent impact on consumer spending growth (2 per-

cent at an annual rate) the next quarter. This point esti-

mate of the impact effect is certainly interesting, but is not

overwhelming in importance. Nevertheless, the great

imprecision of the estimate (the two-standard-deviation

error bands stretch from a negligible effect to a 1 percent

effect) implies that the impact effect is quite uncertain.

What do these responses suggest for the effect of

wealth changes on the level of consumption? Chart 4 shows

that the comovement between consumption growth and an

unpredictable change in wealth growth is largely contem-

poraneous; there do not appear to be important lagged

effects in this relationship. Accordingly, when a positive

wealth shock hits the economy, by the end of the impact

quarter there is no further impetus from this shock to the

growth of consumption. These responses imply that the

level of consumption rises quickly to a new, permanently

higher pace.

While many of the results discussed above are

roughly consistent with the predictions of the permanent

income hypothesis, it is clear that the permanent income

interpretation is not quite right, since we know from Table 4

that consumption growth is correlated with its own lags.

Serial correlation in consumption growth may be caused by

any number of theoretical departures from the permanent

income hypothesis, all of which can be described loosely by

the umbrella term “adjustment lags.” Whatever the under-

lying reason for these adjustment lags, however, it appears

that controlling for lags of consumption growth by itself is

sufficient to account for the lags. As the bottom panel of

Chart 4 illustrates, once we control for lags of consumption

growth, there are no meaningful lags in the adjustment of

consumption to a wealth shock. 
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Percent

Response of Durables Growth to a Wealth Shock,
Unrestricted Vector Autoregression

Source:  Authors’ calculations.  

Notes:  The estimation period is first-quarter 1953 to fourth-quarter 
1997. The response is produced from an unrestricted vector auto-
regression for the log difference in durables expenditure growth, 
labor income growth, and net worth growth, in that order. The solid 
line shows the response to a one-standard-deviation shock in the 
growth of net wealth; the dashed lines indicate two-standard-
deviation error bands.
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Are changes in wealth helpful in forecasting con-

sumption growth? Put another way, should a permanent

change in wealth cause us to alter our prediction of con-

sumption growth one or more quarters ahead? We can

answer this question explicitly by testing whether the

specification in equation 5 improves one-quarter-ahead

forecasts of consumption growth. We use a simple univari-

ate process as a benchmark model and compare the fore-

casting performance of the univariate model with that of

the equation 5 specification (see box).

Exploring a variety of univariate processes reveals

that the log difference in consumption can be well

described by a first-order autoregressive process—

although a process in which the growth of consumption

is unforecastable (the log of consumption is a random

walk) is not a bad approximation. The best fitting

univariate processes for  and , respectively, are a

first-order moving-average process and a first-order

autoregressive process. We use these univariate models

below.

We make a series of one-quarter-ahead forecasts

and begin by estimating each model on an initial sample

period. We then make a one-quarter-ahead, out-of-sample

forecast and use recursive estimation to reestimate the

model, adding one quarter at a time and calculating a series

of one-quarter-ahead forecasts. Forecasts are evaluated by

∆wt ∆yt

WHAT ABOUT DURABLES?

The results above tell us about the dynamic relationship

between nondurables and services consumption and wealth.

Can we characterize the short-term relationship between

wealth and durables expenditure? If evidence supported the

hypothesis that durables expenditure, wealth, and labor

income are cointegrated, the same techniques used previ-

ously could be employed to estimate the short-term dynamics

using a restricted vector autoregression (VAR) specification

such as equation 5. However, the assumption of cointegra-

tion is not warranted (either empirically or theoretically) for

these variables. Thus, we investigate the short-run dynamics

of an unrestricted  VAR in log first differences for durables

expenditure, wealth, and labor income.

The chart shows the response of real durables

expenditure growth to a one-standard-deviation increase in

the rate of growth of net worth. Compared with the response

of the scaled nondurables measure reported in the text, this

response is larger in magnitude and somewhat more persis-

tent. One quarter after the shock, durables growth increases

by about 60 basis points, and the impetus to durables spend-

ing growth from this shock remains statistically positive for

more than one quarter. Nevertheless, the effect on durables

spending growth is only slightly more persistent than that

for the nondurables measure used in the text, becoming statis-

tically negligible by the beginning of the second quarter

after a shock. By contrast, the pattern of responses for total

consumption (not shown) is very similar to those for the

scaled nondurables consumption measure, reflecting the fact

that durables expenditures represent only about 12 percent of

personal consumption expenditures. 
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computing the root-mean-squared error from the set of

one-quarter-ahead forecasts. 

Table 5 reviews the out-of-sample forecasting

performance of the restricted VAR model relative to the

univariate process for each forecasted variable. Several eval-

uation periods are considered. First, we use a relatively

long, but recent, horizon—the first quarter of 1990 to the

fourth quarter of 1997. We then analyze forecast perfor-

mance over four shorter, nonoverlapping horizons spanning

the first quarter of 1984 to the fourth quarter of 1997. For

each forecasted variable and each evaluation period, the

table reports the ratio of the root-mean-squared error

obtained from the univariate model to that of the restricted

VAR model (equation 5). A number less than one indicates

that the one-quarter-ahead forecast accuracy of the univari-

ate process is superior to that of the VAR model. 

The main features of the results may be summa-

rized as follows. There is no evidence that the restricted

VAR model consistently improves forecasts of consump-

tion growth relative to a simple univariate process.

Indeed, in four of the five evaluation periods we con-

sider, the restricted VAR model is outperformed by a

first-order autoregressive process for consumption

growth. For the remaining evaluation period (the first

quarter of 1987 to the fourth quarter of 1989), the two

specifications perform equally well. The superiority of

the autoregressive process in forecasting consumption

growth is not large in magnitude. Nevertheless, the

finding that the restricted VAR model often delivers

less accurate forecasts than a simple univariate model

underscores the fact that quarterly fluctuations in

wealth have virtually no marginal impact on future con-

sumption growth. 

These features of the results are particularly pro-

nounced for the most recent evaluation period—the first

quarter of 1994 to the fourth quarter of 1997. During this

period, using the univariate model instead of a VAR model

would have consistently improved forecasts of consump-

tion growth. And, although we do not report these results

in Table 5, it is worth noting that even a process in which

the growth of consumption is unforecastable (the log of

consumption is a random walk) would have improved one-

quarter-ahead forecasts of consumption growth during this

period, relative to the VAR specification. 

By contrast, the VAR model appears to improve

forecasts of labor income growth relative to a first-order

autoregressive process for that variable: the forecasting

error of the restricted VAR model for labor income growth

is lower in three of the five evaluation periods we consider. 

In summary, the one-quarter-ahead forecast evalua-

tions presented in Table 5, the responses plotted in Chart 4,

and the dynamic estimates displayed in Table 4 all tell the

same story: Controlling for lags of consumption growth, the

dynamic adjustment of consumption to an unpredictable

change in wealth is largely contemporaneous, as shown by

the response of consumption growth to a wealth shock in

Table 5
ONE-QUARTER-AHEAD FORECASTING PERFORMANCE OF THE VECTOR AUTOREGRESSION MODEL RELATIVE TO A UNIVARIATE MODEL

Forecasted Variable 1990:1-1997:4 1984:1-1986:4 1987:1-1989:4 1990:1-1993:4 1994:1-1997:4
Consumption growth a 0.987 0.929 1.001 0.990 0.967
Income growth b 1.019 1.056 0.970 0.997 1.097
Wealth growth c 0.850 1.116 1.136 0.865 0.834

Source: Authors’ calculations.

Notes:  denotes the log difference in real per capita nondurables and services consumption, excluding shoes and clothing;  denotes the log difference in real per cap-
ita after-tax labor income;  denotes the log difference in real per capita wealth. The table reports forecast evaluation statistics for predicting the variable named in the 
row. Each figure is the ratio of the root-mean-squared forecasting error for a univariate model relative to that of the vector autoregression (VAR); an entry of less than one 
indicates that the univariate model in the numerator has superior forecasting ability. Out-of-sample evaluation periods are identified in the column headings; the initial 
estimation period begins with the first quarter of 1953 and ends with the quarter immediately preceding the first quarter of the evaluation period.
a The VAR for  is restricted (cointegration imposed); the univariate process for  is a first-order autoregressive process.
b The VAR for  is restricted; the univariate process for  is a first-order autoregressive process.
c The VAR for  is restricted; the univariate process for  is a first-order moving-average process.
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Chart 4. Two implications of this finding are that lagged

growth rates of wealth have virtually no marginal impact on

current consumption growth in the restricted VAR and that

a simple univariate process forecasts consumption growth as

well as or better than a VAR specification, which includes

wealth and labor income.

CONCLUSION

The question of how a large movement in financial wealth

would affect consumer expenditure has become more press-

ing as fears rise that substantial market swings will cause

consumer spending—and hence aggregate demand—to

fluctuate sharply. In the extreme, some commentators have

suggested that a prolonged downturn in stock prices could

so depress consumer spending as to result in a recession (for

example, see Economist [1998]). 

How important is the stock market effect on con-

sumption? Our results suggest that this question may be

difficult to answer partly because the trend relationship

linking consumption, wealth, and labor income exhibits

some instability. An important objective for future research

is to investigate formally the sources and precise timing of

this instability in the long-run wealth effect. Nevertheless,

using a reasonable estimate of the prevailing trend rela-

tionship between wealth and consumption, we also find

that the answer to this question depends on whether one is

asking about today or tomorrow. Movements in the stock

market today appear to influence today’s consumption

growth, not tomorrow’s. Thus, changes in wealth in this

quarter do not portend significant changes in consumption

one or more quarters later. When uncertainty about the

trend and impact relationship is added to the difficulties

associated with wealth-based forecasts of the next quarter’s

consumption growth, it appears that we have a way to

go before we can make inferences about movements in con-

sumption based on movements in the stock market.
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We provide a description of the data used in our empirical

analysis. 

CONSUMPTION 
Consumption is measured as either total personal con-

sumption expenditure or expenditure on nondurables

and services, excluding shoes and clothing. The quarterly

data are seasonally adjusted at annual rates, in billions

of chain-weighted 1992 dollars. Our source is the U.S.

Department of Commerce, Bureau of Economic Analysis.

AFTER-TAX LABOR INCOME

Labor income is defined as wages and salaries + transfer

payments + other labor income - personal contributions for

social insurance - taxes. Taxes are defined as [wages and sal-

aries/ (wages and salaries + proprietors’ income with IVA

and Ccadj + rental income + personal dividends + personal

interest income)] 3 personal tax and nontax payments,

where IVA is inventory valuation and Ccadj is capital con-

sumption adjustments. The quarterly data are in current

dollars. Our source is the Bureau of Economic Analysis.

POPULATION

A measure of population is created by dividing real total

disposable income by real per capita disposable income.

Our source is the Bureau of Economic Analysis.

WEALTH

Total wealth is household net wealth in billions of current

dollars. Stock market wealth includes direct household

holdings, mutual fund holdings, holdings of private

and public pension plans, personal trusts, and insurance

companies. Our source is the Board of Governors of the

Federal Reserve System.

PRICE DEFLATOR

The nominal after-tax labor income and wealth data are

deflated by the personal consumption expenditure chain-

type price deflator (1992=100), seasonally adjusted. Our

source is the Bureau of Economic Analysis.

APPENDIX A: DATA
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This appendix describes our procedures for testing for coin-

tegration and the results of those tests. The results for log

variables are presented; results for levels of variables are

very similar and are available on request. We use two types

of tests: residual-based tests (designed to distinguish a sys-

tem without cointegration from a system with at least

one cointegrating relationship), and tests for cointegrating

rank (designed to estimate the number of cointegrating

relationships).

The former requires that each individual variable

pass a unit-root test and is conditional on this pretesting

procedure. Table B1 presents Dickey-Fuller tests for the

presence of a unit root in c, y, and w over several autoregres-

sive structures. The procedure tests the null hypothesis of a

unit root against the alternative hypothesis that the series

is stationary around a trend. The test statistics fall within

the 95 percent confidence region and are therefore consis-

tent with the hypothesis of a unit root in those series. 

Table B2 reports statistics corresponding to the

Phillips and Ouliaris (1990) residual-based cointegration

tests. These tests are designed to distinguish a system

without cointegration from a system with at least one

cointegrating relationship. The approach applies the aug-

mented Dickey-Fuller unit-root test to the residuals of

equation 2. Table B2 shows both the Dickey-Fuller

t-statistic and the relevant 5 and 10 percent critical

values.17 The hypothesis of no cointegration is rejected at

the 5 percent level by the augmented Dickey-Fuller test

with one or two lags, but is not rejected by the test with

three or four lags. We applied the data-dependent pro-

cedure suggested in Campbell and Perron (1991) for

choosing the appropriate lag length in an augmented

Dickey-Fuller test. This procedure suggested that the

appropriate lag length was one, implying that test results

favoring cointegration should be accepted.18

Next, we consider testing procedures suggested by

Johansen (1988, 1991) that allow the researcher to estimate

the number of cointegrating relationships. This procedure

 

APPENDIX B: TESTS FOR STOCHASTIC TRENDS

Table B1
DICKEY-FULLER TESTS FOR UNIT ROOTS 

Dickey-Fuller t-Statistic Critical Values
Lag=1 Lag=2 Lag=3 Lag=4 5 Percent Level 10 Percent Level

Log (total wealtha) -2.460 -3.067 -2.894 -3.100 3.44 3.14
Log (labor incomea) -0.624 -0.794 -0.829 -0.810 3.44 3.14
Log (consumption,
  excluding shoes and clothinga)

-0.363 -0.812 -0.944 -1.280 3.44 3.14

Source: Authors’ calculations.
aValues are in real per capita terms. The model includes a time trend.

Table B2
PHILLIPS-OULIARIS TESTS FOR COINTEGRATION USING LOGS

Dickey-Fuller t-Statistic Critical Values

Lag=1 Lag=2 Lag=3 Lag=4
5 Percent 

Level
10 Percent 

Level

-4.29 -4.20 -3.75 -3.59 -3.80 -3.52

Source: Authors’ calculations.

Notes: The Dickey-Fuller test statistic has been applied to the fitted residuals 
from the cointegrating regression of consumption on labor income and wealth. 
Critical values assume trending series. We use the log of consumption for non-
durables and services, excluding shoes and clothing, as the dependent variable.



 

APPENDIX FRBNY ECONOMIC POLICY REVIEW / JULY 1999 47

presumes a p-dimensional vector autoregressive model with

k lags, where p corresponds to the number of stochastic

variables among which the investigator wishes to test for

cointegration. For our application, p = 3. The Johansen pro-

cedure provides two ways of checking for cointegration.

First, under the null hypothesis, H0, that there are exactly r

cointegrating relationships, the “Trace” statistic supplies a

likelihood ratio test of H0 against the alternative, HA, that

there are p cointegrating relationships, where p is the total

number of variables in the model. Second, an “L-max”

statistic is formed to test the null hypothesis of r cointe-

grating relationships against the alternative of r+1 cointe-

grating relationships. Both of these tests for cointegration

depend on the number of lags assumed in the vector error-

correction structure. Table B3 presents the results obtained

under a number of lag assumptions. The same effective

sample (first-quarter 1954 to fourth-quarter 1997) was

used to estimate the model under each lag assumption.

The critical values obtained using the Johansen

approach also depend on the trend characteristics of the

data. We present results for tests that allow for linear

trends in the data, but we assume that the cointegrating

relationship has only a constant. See Johansen (1988, 1991)

for a more detailed discussion of these trend assump-

tions.19 The table also reports the 90 percent critical values

for these statistics.20 

The Johansen “L-max” test results establish strong

evidence of a single cointegrating relationship among the

variables in equation 2. We can reject the null hypothesis

of no cointegration in favor of a single cointegrating vector,

and we cannot reject the null hypothesis of one cointe-

grating relationship against the alternative of two or three

relationships across a range of trend and lag specifications.

This result is also robust to every lag specification we con-

APPENDIX B: TESTS FOR STOCHASTIC TRENDS (Continued)

sider. While the evidence in favor of cointegration is some-

what weaker according to the “Trace” statistic (for some of

the lag specifications, we cannot reject the null of no coin-

tegration against the alternative of three cointegrating

relationships), we also cannot reject the null of one cointe-

grating relationship against the alternative of three.

Table B3
JOHANSEN COINTEGRATION TEST: I(1) ANALYSIS WITH A 
LINEAR TREND IN THE DATA AND A CONSTANT IN THE 
COINTEGRATING RELATIONSHIP

Lag in VAR model=1
L-max Trace

Test Statistic 90 Percent CV Test Statistic 90 Percent CV H0 = r
19.25 13.39 26.38 26.70 0
6.14 10.60 7.13 13.31 1
0.99 2.71 0.99 2.71 2

Lag in VAR model=2
L-max Trace

Test Statistic 90 Percent CV Test Statistic 90 Percent CV H0 = r
21.99 13.39 27.46 26.70 0
4.52 10.60 5.47 13.31 1
0.96 2.71 0.96 2.71 2

Lag in VAR model=3
L-max Trace

Test Statistic 90 Percent CV Test Statistic 90 Percent CV H0 = r
16.68 13.39 22.03 26.70 0
4.55 10.60 5.35 13.31 1
0.81 2.71 0.81 2.71 2

Lag in VAR model=4
L-max Trace

Test Statistic 90 Percent CV Test Statistic 90 Percent CV H0 = r
16.35 13.39 22.14 26.70 0
4.85 10.60 5.79 13.31 1
0.94 2.71 0.94 2.71 2

Source: Authors’ calculations.

Notes: The sample period is first-quarter 1954 to fourth-quarter 1997. Endo- 
genous variables are the log of total wealth, the log of labor income, and the 
log of nondurables and services, excluding shoes and clothing. The columns 
labeled “Test Statistic” give the test statistic for the corresponding test above; 
the columns labeled “90 Percent CV” give the 90 percent confidence level for 
the statistics.
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1. Tracy, Schneider, and Chan (1999) discuss changes in household
balance sheets and the distribution of household stock holdings. 

2. A good rule of thumb is that a one-point movement in the Dow
Jones Industrial Average changes household sector wealth by $1 billion
to $2 billion. The Dow gained 1,400 points from the beginning to the
end of 1997, while the aggregate gain in household equity holdings
during the year was about $2.5 trillion. The Dow’s low in the period
since mid-1997 was 7,161 and its high through early 1999 was above
10,000—a swing of more than 3,000 points. This swing would
correspond to a change in household wealth of substantially more than
$3.0 trillion.

3. Other, more recent applications of this type of estimation equation
appear in Mosser (1992), Laurence H. Meyer & Associates (1994), and
Poterba and Samwick (1995). Starr-McCluer (1998) examines the wealth
effect using survey data.

4. Formal statistical tests of the year-to-year stability of this parameter
have not been conducted. Nevertheless, the charted standard error bands
give some indication of the size of the year-to-year changes relative to the
statistical uncertainty of the parameter estimate.

5. Of course, this problem has been well understood for a very long
time. For instance, Mishkin (1976, 1977) addressed it in a traditional
life-cycle model.

6. See Galí (1990). Galí extends the infinite horizon version of the
permanent income hypothesis to allow for finite horizons. Other works
attempting to combine the traditional life-cycle/permanent income
views with modern time-series econometrics are Blinder and Deaton
(1985) and Campbell and Mankiw (1989).

7. Galí (1990) shows that  is a function of a constant discount rate, a
constant probability of dying, and a constant rate of geometric decay in
labor income growth over the lifetime. 

8. Several papers have empirically tested and analyzed the permanent
income hypothesis by using a single right-hand-side variable such as
personal disposable income or gross national product (for example,
Campbell [1987] and Cochrane [1994]). However, neither of these single
measures is appropriate for our investigation because we want to estimate

ρ

the marginal propensities to consume from assets and labor income
separately.

9. Our empirical approach is also robust to the possibility that
consumers may have more information than the econometrician. All of
the expressions that contain expectations conditional on a specific
information set can be left undefined in the error term, implying that we
need not make any assumption about what information consumers have
in implementing our empirical procedure.

10. There are other, more subtle differences: as we explain below,
consumption is defined differently in the two specifications, and
equation 1 assumes a first-order autocorrelation structure for the error
term requiring nonlinear estimation, while equation 4 makes a
nonparametric correction for generalized serial correlation. There is also
a distinction between the overall income measure used in equation 1 and
the labor income measure used in equation 4. See Modigliani and
Tarantelli (1975), Modigliani and Steindel (1977), and Steindel
(1977, 1981) for discussions of the conceptual issues involved in
using a total income measure in a traditional life-cycle/permanent
income consumption model including wealth.

11. Much of the traditional literature on the life cycle also drew the same
distinction between durables spending and other consumer outlays. We
used total spending in Table 1 because much of the recent discussion of
the wealth effect focuses on the decline in the personal saving rate.
Personal saving is the difference between disposable income and all
consumer outlays, including durables.

12. The results are not sensitive to choosing different values for k.

13. Klitgaard (1999) uses a similar methodology to estimate the long-
run and short-run relationships of Japanese export prices to the yen
exchange rate. When interest rates are not fixed but instead are time-
varying, an extension of the simple model presented above implies that
the ex ante real interest rate should be included as an additional regressor
in the consumption growth equation. As is now well known, however,
expected real interest rates have little impact on consumption growth.
The inclusion of estimates of real interest rates in our analysis did not
alter our conclusions.

14. Campbell and Mankiw (1989) document a similar result for labor
income: lagged growth in nondurables and services spending is a strong
forecaster of disposable personal income growth.

15. The error-correction term does not enter significantly into the
equation for income growth. This latter result is inconsistent with the
theory presented above since the error-correction term (equal to ut
in equation 2) comprises expected future income increases. A close 
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Note 15 continued
examination of the labor income data reveals why: the measure of labor
income we used includes transfers, the growth of which exhibits little
persistence. The inclusion of transfers in labor income significantly
decreases the persistence of labor income growth. Since this measure of
labor income is largely unforecastable, it is uncorrelated with the lagged
error-correction term. Results (not reported) show that when we use an
alternate measure of labor income that excludes transfers, the error-
correction term is a strong predictor of labor income growth, consistent
with the theory. Nonetheless, our conclusions for consumption were not
affected by our choice of labor income variable.

16. It is interesting to note that the response of wealth to its own
innovation (not shown) suggests that the log of wealth is close to a
random walk. This implies that the wealth shock to which consumption
is responding may be viewed as a permanent increase in the level of
wealth, or at least as having important permanent components.

17. Phillips and Ouliaris (1990) tabulate critical values for the
augmented Dickey-Fuller t-test applied to residuals of a cointegrating
equation with up to five variables.

18. An earlier version of this paper (Ludvigson and Steindel 1998)
reported much less evidence in favor of cointegration because of an error
in constructing the income data.

19. In choosing the appropriate trend model for our data, we were
guided by both theoretical considerations and statistical criteria.
Theoretical considerations implied that the long-run equilibrium
relationship linking consumption, labor income, and wealth does not
have deterministic trends (see equation 2), although each individual data
series may have deterministic trends. Moreover, statistical criteria
suggested that modeling a trend in the cointegrating relationship was
not appropriate: the normalized cointegrating equation under this
assumption did not correspond to any reasonable hypothesis about the
long-run relationship among these variables. For example, with trends
specified in the cointegrating relationship, the parameters of the
cointegrating vector were often negative, an outcome at odds with any
sensible model of consumer behavior.

20. The critical values are based on calculations made by Johansen and
Nielsen (1993).
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