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Abstract
Consumers are powering the U.S. economy’s growth. Businesses, housing, government and global trade
are all modestly contributing to growth, but it is the consumer who is key to the economy’s performance.
Consumers are not spending with the abandon they did in the boom and bubble prior to the Great Recession,
but they are stalwart in their spending.
Benefiting consumers are strong economic tailwinds. The job market is healthy, creating lots of jobs across all
pay scales in most regions of the country. With unemployment at near 4%, the economy is at full employment.
Wage growth has been somewhat disappointing, but it is slowly picking up, and because of low inflation,
real wage growth—nominal wage growth less inflation—is improving. Household leverage is low and credit
is increasingly ample and cheap. Gasoline prices are off their recent bottom, but they remain low by most
historical standards.
Another critical tailwind to consumer spending has been rapidly rising asset prices—most important, stock
and house values. Stock prices are up a robust 20% over the past 18 months, despite the recent market
correction, and 300% since their nadir during the recession. House price gains have also been impressive,
rising a robust nearly 10% to new highs over the past 18 months, and 40% since their nadir five years ago.
The resulting increase in household wealth has supercharged consumer spending via the so-called wealth
effect—the impact on consumer spending of changes in household wealth.
The importance of the wealth effect has significant implications for the economic expansion. With stock prices
now seemingly richly valued and house prices fairly valued, further outsize gains in asset prices appear less
likely. If consumers are to continue spending as strongly as they have been, stronger wage gains will be
needed. Moreover, the real possibility of a correction in the stock market, particularly as the Federal Reserve
normalizes monetary policy, poses a meaningful threat to consumers and the broader economy.
In this paper, we quantify the wealth effect based on data on household stock and financial asset holdings
from Equifax and retail sales estimates based on Visa credit and debit card data that are modeled to
represent all forms of payments, including cash and checks. These data are available for states and
metropolitan areas, and thus provide numerous data points to refine our econometric estimates of the wealth
effect. We examine differences in the wealth effect across retail spending categories, the lags in the wealth
effect, and possible asymmetries in the wealth effect due to rising versus falling asset prices.
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onsumers are powering the U.S. economy’s growth. Businesses, housing, government and global trade are all
modestly contributing to growth, but it is the consumer who is key to the economy’s performance. Consumers are
not spending with the abandon they did in the boom and bubble prior to the Great Recession, but they are stalwart
in their spending.
Benefiting consumers are strong economic tailwinds. The job market is healthy,
creating lots of jobs across all pay scales
in most regions of the country. With unemployment at near 4%, the economy is at
full employment. Wage growth has been
somewhat disappointing, but it is slowly
picking up, and because of low inflation,
real wage growth—nominal wage growth
less inflation—is improving. Household
leverage is low and credit is increasingly
ample and cheap. Gasoline prices are off
their recent bottom, but they remain low by
most historical standards.
Another critical tailwind to consumer
spending has been rapidly rising asset
prices—most important, stock and house
values. Stock prices are up a robust 20%
over the past 18 months, despite the recent
market correction, and 300% since their
nadir during the recession. House price
gains have also been impressive, rising a
robust nearly 10% to new highs over the
past 18 months, and 40% since their nadir
five years ago. The resulting increase in
household wealth has supercharged consumer spending via the so-called wealth
effect—the impact on consumer spending
of changes in household wealth.
The importance of the wealth effect has
significant implications for the economic expansion. With stock prices now seemingly
richly valued and house prices fairly valued,
further outsize gains in asset prices appear
less likely. If consumers are to continue
spending as strongly as they have been,

stronger wage gains will be needed. Morespending over the past year, is thus due
over, the real possibility of a correction in
to the wealth effect. The wealth effects are
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Reserve normalizes monetary policy, poses
home improvement, and small for groceries
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and drugstores.
broader economy.
The wealth effects are at their maxiIn this paper, we quantify the wealth efmum one year after the change in wealth,
fect based on data on household stock and
and they are bigger when asset prices are
financial asset holdings from Equifax and
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correction in stock price or housing values,
represent all forms of payments, including
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Consumers lead the way
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across retail spending categories, the lags
current economic expansion. During the past
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economy’s growth (see Chart 1). The strongest gains in spending have occurred in the
past several years, as in the aftermath of the
Great Recession many households struggled with foreclosures and deleveraging.
Critical to consumers has been the improving job market. Job growth has been
consistently robust during the expansion,
averaging well over 2 million jobs per year.
This is about double the pace of job growth
needed to absorb the slowing growth in the
labor force, and thus unemployment and
underemployment have steadily declined.
At currently just over 4%, unemployment is consistent with a full-employment
economy. Indicative of the tightening labor
market are the record number of open job
positions, across nearly every industry,
and the rising quit rate, as workers jump to
better jobs. Millennial workers have been
particularly aggressive in moving to higherpaying and more suitable jobs.
The tight labor market is prompting
businesses to give their workers bigger
pay increases. Wages as measured by the
employment cost index—the most accurate
measure of wages—have accelerated from
close to 1.5% per year a few years ago
when unemployment was still high to near
2.5% today. Even bigger pay increases are
forthcoming, although given lower underlying productivity growth and inflation, future
nominal wage growth is likely to be slower
than in times past.
Households have deleveraged. The
proportion of after-tax income households
must use to make payments and remain
current on their debts has never been lower in the 35 years of available data. Mortgage delinquency rates remain near record
lows, and while credit card delinquency
rates are rising, this likely reflects a normalization of credit conditions. And most
households have insulated themselves
from higher interest rates by refinancing
into long-term fixed-rate mortgages. A record low one-fifth of household debt has an
interest rate that adjusts within a year of a
change in market rates.
In response to the good credit conditions, lenders have eased up on their
standards and credit is flowing freely. Creditand retail-card lending is back to normal, as
is consumer finance lending. Even home
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equity lending has
Chart 2: Wealth Surges, Saving Rate Falls
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tight compared with
pre-housing bubble historical norms. The
owned by households has risen from a low
only exception is vehicle lending, as vehicle
of not quite $16 trillion to about $24.5 trillenders have responded to a weakening in
lion. Over the past two years, house prices
credit quality and have tightened their stanare up 12%, equal to an increase in housdards, contributing to the recent slowing in
ing wealth of close to $2.5 trillion.
vehicle lending and sales.
The impact of changes in household
Until recently, lower gasoline prices also
wealth on consumer spending is the strong
provided a boost to consumers. Consuminverse relationship between wealth and
ers currently spend about $100 billion a
the personal saving rate (see Chart 2). The
year less on gas and on other energy, not
simple correlation coefficient between the
quite 1% of spending, than they did before
ratio of household assets to disposable inthe collapse in oil prices several years ago.
come and the personal saving rate over the
past more than 50 years is a very strong
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set prices and the sensitivity of households’
is clear in that over the past five years, durwillingness and ability to spend in response
ing which the assets-to-disposable income
to changes in their wealth.
ratio has surged close to a record high, the
The increase in household wealth has
personal saving rate has been halved from
been stunning as stock and house prices
7% to its current near 3%. The only other
have surged. Since their bottom near the
time the personal saving rate was lower
nadir of the Great Recession in early 2009,
than it is today was back during the housstock prices have rocketed higher. Based
ing bubble in the mid-2000s.
on the Wilshire 5000, the value of all pubAlso consistent with a strong wealth
licly traded stocks has risen from $7 trillion
effect is that the decline in saving durto $27 trillion. Over the past nearly two
ing this expansion has been among the
years, since the last significant correction
highest-income households that are also
in the stock market, the value is up more
the wealthiest households (see Table 1).
than 35%, equal to an increase in stock
Those households in the top 5% of the inwealth of more than $7 trillion.
come distribution are the only households
The revival in house values has also
for which saving rates have fallen since the
been impressive. House prices hit bottom
Great Recession.
in early 2012, after a long, painful 30%
Methodological notes
crash in prices during the housing bust.
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While this is strong evidence of a wealth
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Table 1: The Highest Income Group Has Reduced Its Saving Rate During the Recovery

Total population

Part of the income distribution:

Income: 0% - 39.9%
Income: 40% - 59.9%
Income: 60% - 79.9%
Income: 80% - 94.9%
Income: 95% - 100%

Total population
Part of the income distribution:
Income: 0% - 39.9%
Income: 40% - 59.9%
Income: 60% - 79.9%
Income: 80% - 94.9%
Income: 95% - 100%

Pre-bubbles
1990-1994
10.2

Personal saving rate
Stock bubble Housing bubble
1995-1999
2000-2007
7.1
3.0

Great Recession
2008-2009Q2
9.9

Expansion
2009Q2-2017Q2
8.1

3.0
-0.3
-0.0
1.7
6.7

3.8
2.5
2.9
7.3
19.2

4.0
4.5
5.1
7.9
11.9

Change in the personal saving rate
2000-2007
2008-2009Q2
vs. 1995-1999
vs. 2000-2007
-4.2
7.0

2009Q2-2017Q2
vs. 2008-2009Q2
-1.8

5.7
4.6
6.1
10.1
17.5

1995-1999
vs. 1990-1994
-3.0

6.7
3.0
3.3
6.4
12.4

1.0
-1.6
-2.8
-3.7
-5.2

-3.8
-3.3
-3.3
-4.7
-5.6

0.8
2.8
3.0
5.6
12.4

0.2
2.0
2.2
0.6
-7.3

Note: A description of the methodology used to construct estimates of the personal saving rate by income is available upon request.
Sources: Federal Reserve, Moody’s Analytics

econometric analysis. Our methodological approach is described in detail in our
previous paper on the wealth effect, but
put simply, it rests on estimating a standard consumption function that rests on
a life-cycle/permanent income hypothesis
model of consumption. This is similar to
the approach taken in most other wealth
effect studies.
What makes our study unique is that
it is based on data on retail sales and
household assets at the state and metropolitan area level for the past decade since
before the start of the Great Recession.
Equifax is the source of the household
financial assets data, which has a semiannual periodicity that is interpolated to a
quarterly periodicity and is available for
various types of financial assets, including
stocks. Visa is the source of the modeled
retail sales data, which has a monthly
periodicity and is available for various
retail categories. Moody’s Analytics is the
source of the data on the value of housing,
which is based on house prices and the
stock of homes, and homeowners’ equity
is also available using mortgage debt data
from Equifax.
Copyright© 2018

We estimate consumption functions for
each retail spending category at a quarterly periodicity. These consumption functions are estimated as panel regressions
over the past decade across all states or
metropolitan areas.

Wealth effects vary
The estimated wealth effects over the
past decade are substantial and statistically
significant. For total consumer sales, which
is defined to include nonauto retail sales
and spending on hotels and airline tickets,
the elasticity with respect to changes in the
value of financial and housing assets is 21
basis points (see Table 2). That is, for every
1-percentage point change in asset values,
consumer sales changes by 21 basis points.
Translating this into dollars and cents, for
every $1 change in asset values, consumer
sales change by almost 2 cents. The relationship between asset values and consumer sales spending is statistically very strong,
as is evident from the large t-statistic.
Since consumer sales account for just
over 40% of all consumer spending, if we
assume that the wealth effect on the rest
of consumer spending is the same as for

sales, then the wealth effect for all consumer spending is an estimated 4.5 cents.
The largest wealth effects are for spending on travel. The estimated wealth effect
elasticity for airline tickets is 61 basis
points, and that for hotels and motels is 44
basis points. It is intuitive that these wealth
effects are large given that spending on
travel is highly discretionary. Most households need to feel that they are in a good
financial position before taking a trip. The
wealth effect elasticities for home improvement and home furnishings are also large
at 50 and 41 basis points, respectively. This
too is intuitive, as households will not invest
in their homes unless they feel as though
it is an investment that will pay off. This is
much more likely when house prices and
thus housing wealth are rising quickly.
Wealth effects are smaller, but still consequential, for general merchandise stores.
Not surprisingly, clothing stores have a
similar wealth effect, as clothing is a large
sales item for many general merchandise
stores. Nonstore retailers, including internet
retailers, have a wealth effect that is also
similar. Wealth effects are much smaller for
spending on more everyday items at grocery
3
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stores, drugstores and gasoline stations.
This is not surprising, as these are necessities that households will spend on regardless
of whether they are more or less wealthy.
If there is a surprise in the results, it is
that the wealth effect is not larger for sports
and hobby stores, which include bookstores, and restaurants. These are somewhat discretionary purchases, although
arguably increasingly less so for very busy
middle-class families.

Financial vs. housing wealth
Decomposing the wealth effect into
separate financial wealth effects, which
includes stocks, bonds and deposits, and
housing wealth effects, suggests that the
housing wealth effects have been generally larger than the financial wealth effects
(see Table 3). However, these results may
be idiosyncratic to the current business
cycle over which these wealth effects are
estimated, a period dominated by the
housing crash.
Across spending categories, as with the
total wealth effect, the financial and housing
wealth effects are generally larger for travel
and spending on the home, and smaller for
more essential items such as groceries. It
is no surprise that the housing wealth effect
is much larger than the financial wealth effect for furniture and appliance stores and
building and hardware stores. The financial
wealth effect is larger than the housing
wealth effect only for general merchandise,
grocery and clothing stores, but there is no
financial wealth effect on sports and hobby
stores and drugstores.
One seeming anomaly is that the financial wealth effect is larger than the housing
wealth effect across all consumer sales.
This is despite being smaller for core retail
sales, a large subset of consumer sales,
and most spending categories.

Lags and asymmetries
Wealth effects appear to impact
consumer spending with a lag. After experimenting with various lag structures, a
five-quarter second degree polynomial lag
structure results in the best fitting relationships. The wealth effect in the initial quarter
of the change in wealth is small and often
negative, and then turns quickly positive in
Copyright© 2018

Table 2: Wealth Effect by Retail Spending Category
Consumer sales
Retail sales less autos and gas

Elasticity
0.212
0.157

T-statistic
42.9
34.0

0.609
0.499
0.441
0.412
0.194
0.209
0.171
0.192
0.150
0.133
0.092
0.072

40.7
47.0
29.5
47.3
21.5
26.3
27.4
25.7
25.4
16.4
16.4
12.1

Airlines
Building & hardware
Hotels & motels
Furniture & appliances
Clothing stores
Nonretail stores
General merchandise
Sports & hobbies
Restaurants
Gasoline stations
Grocery stores
Drugstores
Notes:

Consumer sales are defined as nonauto retail sales and spending on hotels and airline tickets.
Panel regression using quarterly data from 2007Q3 to 2017Q2 across metropolitan areas, 13,910 observations.
The left-hand side variable is real per capita retail spending by category; the left-hand side variables include asset values and disposable income on a real per capita basis.
Assets include financial assets and housing.
Disposable income and fixed effects by metro area are not shown.
The coefficients are interpreted as elasticities.
Sources: Moody’s Analytics, Visa Retail Spending Monitor, Equifax, BEA, BLS, Census Bureau

Table 3: Financial vs. Housing Wealth Effects

Consumer sales
Retail sales less autos and gas
Airlines
Building & hardware
Hotels & motels
Furniture & appliances
Clothing stores
Nonretail stores
General merchandise
Sports & hobbies
Restaurants
Gasoline stations
Grocery stores
Drugstores

Financial wealth effect
Coefficient
T-statistic
0.133
34.7
0.046
12.9
0.267
0.089
0.095
0.200
0.118
0.038
0.084
-0.001
0.049
0.026
0.053
-0.012

Housing wealth effect
Coefficient
T-statistic
0.082
20.3
0.104
27.6

23.1
11.1
8.2
29.4
16.8
6.2
17.2
-0.1
10.7
4.1
12.3
-2.5

0.384
0.433
0.321
0.227
0.077
0.173
0.076
0.188
0.092
0.089
0.034
0.062

31.5
50.9
26.2
31.8
10.4
26.7
14.8
31.1
19.0
13.4
7.4
12.8

Notes:
Consumer sales are defined as nonauto retail sales and spending on hotels and airline tickets.
Panel regression using quarterly data from 2007Q3 to 2017Q2 across metropolitan areas, 13,910 observations.
The left-hand side variable is real per capita retail spending by category.
Stock wealth is measured by real per capita stock wealth with a five-quarter, second degree polynomial lag.
Housing wealth is measured by real per capita value of the stock of housing with a five-quarter, second degree
polynomial lag.
Real per capita disposable income and fixed effects by metro area are not shown.
The coefficients are interpreted as elasticities.
Sources: Moody’s Analytics, Visa Retail Spending Monitor, Equifax, BEA, BLS, Census Bureau
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Table 4: Wealth Effects When Asset Prices Are Rising and Falling

Consumer sales
Retail sales less autos and gas

Rising asset prices (7,852 observations)
Coefficient
T-statistic
0.143
18.7
0.082
11.6

Hotels & motels
Airlines
Building & hardware
Furniture & appliances
General merchandise
Gasoline stations
Restaurants
Nonretail stores
Drugstores
Clothing stores
Sports & hobbies
Grocery stores

0.481
0.621
0.339
0.254
0.155
0.127
0.069
0.127
0.001
0.051
0.017
0.003

Falling asset prices (6,058 observations)
Coefficient
T-statistic
0.237
33.3
0.191
29.0

22.8
27.0
20.0
19.2
15.5
10.3
7.4
10.3
0.1
3.6
1.5
0.3

0.413
0.613
0.558
0.482
0.178
0.127
0.180
0.267
0.088
0.253
0.282
0.126

18.1
28.6
37.9
39.1
20.2
10.7
33.3
23.8
10.6
20.2
27.8
15.8

Notes:
Consumer sales are defined as nonauto retail sales and spending on hotels and airline tickets.
Panel regression using quarterly data from 2007Q3 to 2017Q2 across metropolitan areas.
The left-hand side variable is real per capita retail spending by category.
Stock wealth is measured by real per capita stock wealth with a five-quarter, second degree polynomial lag.
Housing wealth is measured by real per capita value of the stock of housing with a five-quarter, second degree polynomial lag.
Real per capita disposable income and fixed effects by metro area are not shown.
The coefficients are interpreted as elasticities.
Sources: Moody’s Analytics, Visa Retail Spending Monitor, Equifax, BEA, BLS, Census Bureau

the second quarter after the change. The
peak of the wealth effect generally occurs
within one year after the change in wealth.
There is some variability in the lags
across spending categories. The wealth
effect impacts occur much more quickly at
general merchandise and clothing stores,
they are fairly even over time for nonstore
retailers, and they take longer to develop
for spending on airlines and home improvement. This appears intuitive since it takes
longer to plan for a trip or to repair or remodel a home.
The wealth effect is significantly larger
and statistically more significant when asset
prices are falling than when they are rising
(see Table 4). For total consumer sales,
the wealth elasticity in rising asset markets
is 14 basis points, which translates into
almost 3 cents of consumer spending for
every dollar increase in wealth. This compares with an elasticity of 24 basis points in
falling markets, equal to 5 cents of spending for every dollar decrease in wealth.
The wealth effect is positive and highly
significant in periods when asset prices are
Copyright© 2018

falling across all spending categories. It is
especially large for spending on homes and
travel, and even for general merchandise
and nonstore retailers. Drugstores are the
only spending category for which the wealth
effect is relatively small. The wealth effect
is also generally positive and significant
across spending categories in periods when
asset prices are rising, with the exception
being spending on more essential items
such as groceries and at drugstores. There
is also no wealth effect on sports and hobby
stores in rising markets.
The wealth effect is larger in down markets than in up markets across all spending
categories, except for hotels and motels.
The wealth effects are not very different for
airlines and gasoline stations. The difference between wealth effects in down and up
markets is largest for spending on the home,
clothing and sports and hobby stores.
We also tested whether the wealth effect
has been larger in metropolitan areas that
have enjoyed a quicker recovery in house
prices. Metro areas where house prices
have risen above their prerecession peaks

do not appear to have larger wealth effects
than metro areas where house prices are
still below their peaks. State and metro
area economies have gone through very
different experiences in recent years, yet
the stock and housing wealth effects across
regions do not appear to vary all that much.
Perhaps this goes in part to the national
financial and banking systems.

Adding it all up
Continued sturdy consumer spending
is critical to the ongoing strength of the
U.S. economic expansion, and this study
suggests that the wealth effect is critical to
the consumer.
Given that households’ stock holdings
and housing wealth have increased by over
$25 trillion since the start of the economic
expansion, a near doubling in wealth,
the wealth effect has lifted real consumer
spending by over $600 billion during this
economic expansion. An impressive approximately one-fourth of the increase in
consumer spending during the expansion is
due to the wealth effect.
5
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The wealth effect’s contribution to overall GDP growth has thus been significant.
Real GDP has expanded at close to a 2.2%
per year pace during the eight years of the
recovery. Of this growth, almost half a percentage point per year is due to the wealth
effect alone, according to our analysis. That
is, without the positive wealth effect, real
GDP growth during this expansion would
have been a paltry 1.7% per annum.
This highlights the importance of the
Federal Reserve’s quantitative easing program in supporting the current economic
expansion. One of the principal channels
through which QE and the resulting lower
long-term interest rates impact the real
economy is through higher asset prices
and the resulting wealth effects. At its peak
impact in late 2013, QE reduced 10-year
Treasury yields by approximately 100 basis
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points, lifting stock prices by more than
15% and house prices by almost 10%. Doing the arithmetic, the Fed’s QE lifted real
GDP growth via the wealth effect by more
than 75 basis points on a cumulative basis
by the end of 2013. This is not quite threequarters of the total estimated increase in
real GDP due to the Fed’s QE programs.
With the Fed now winding down QE
and prospects for higher interest rates,
risks are rising that asset prices will come
under pressure and that the wealth effect
will fade, or even more serious, weigh on
economic growth. With stock prices at record highs, and most measures of stock
valuation stretched, there is a real threat
of a significant and persistent decline in
stock prices.
To see how serious, consider that a
once-and-for-all decline in stock prices

of 10%, consistent with a typical gardenvariety stock market correction, would
ultimately reduce real GDP by about 70
basis points via the wealth effect. A sustained 20% decline, consistent with a bear
market, would result in an economy that
is barely growing and at risk of sliding
into recession.
American consumers are key to the
U.S. and global economic recoveries. Fortunately, they are enjoying significant tailwinds such as a stronger job market, low
debt loads, and easier credit. However, it
is critical that stock and housing values
hold their own. The wealth effect is powerful, and declining stock or house prices
could quickly overwhelm all the positives
now powering consumer spending. This
is not the most likely outlook, but it bears
close watching.
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