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Abstract
U.S. consumers are once again driving the economic train. They aren’t spending with the abandon displayed
prior to the Great Recession, but they are doing more than their part to power the economy’s growth.
A better job market, record low debt burdens, lower gasoline prices, and cheap and more available credit are
all helping. Not as well appreciated is how important the bull market in stocks and rebound in house prices
have been to the revival of the American consumer.
This study, based on new data on consumer spending and household financial and housing wealth across
states and metropolitan areas, shows that the so-called wealth effect – the impact on consumer spending of
changes in household wealth – has been instrumental to the economy’s gains since the recession.
The stock wealth effect has been especially potent since the recession. Housing wealth matters, but about
as little as it has in the past quarter century, particularly in areas of the country where house prices have
yet to fully recover from the crash. Indeed, for the first time ever, the stock wealth effect is larger than the
housing wealth effect.
There are many implications of these results. Most obvious, the wealth effect has been a vital support to
the economic recovery, accounting for more than one-fifth of real GDP growth since the recession. This
suggests that the Federal Reserve’s quantitative easing policy, which served to lift asset prices including
stocks and housing, has been highly successful supporting the economy.
The importance of the wealth effect highlights the threat to the economy from the recent correction in the
stock market, especially if it presages the start of a bear market. It also highlights the economic upside from
continued expected solid gains in house prices, especially as prices rise above their pre-crash peaks in
more areas.
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.S. consumers are once again driving the economic train. They aren’t spending with the abandon displayed prior to
the Great Recession, but they are doing more than their part to power the economy’s growth.

A better job market, record low debt
burdens, lower gasoline prices, and cheap
and more available credit are all helping.
Not as well appreciated is how important
the bull market in stocks and rebound in
house prices have been to the revival of the
American consumer.
This study, based on new data on consumer spending and household financial
and housing wealth across states and metropolitan areas, shows that the so-called
wealth effect – the impact on consumer
spending of changes in household wealth
– has been instrumental to the economy’s
gains since the recession.
The stock wealth effect has been especially potent since the recession. Housing
wealth matters, but about as little as it has
in the past quarter century, particularly in
areas of the country where house prices
have yet to fully recover from the crash.
Indeed, for the first time ever, the stock
wealth effect is larger than the housing
wealth effect.
There are many implications of these
results. Most obvious, the wealth effect
has been a vital support to the economic
recovery, accounting for more than one-fifth
of real GDP growth since the recession.
This suggests that the Federal Reserve’s
quantitative easing policy, which served to
lift asset prices including stocks and housing, has been highly successful supporting
the economy.
The importance of the wealth effect
highlights the threat to the economy from
the recent correction in the stock market,
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especially if it presages the start of a bear
market. It also highlights the economic upside from continued expected solid gains
in house prices, especially as prices rise
above their pre-crash peaks in more areas.

Consumer revival
U.S. consumers are finally spending
again with some gusto. Vehicle sales have
never been stronger, save for brief periods
when auto dealers resorted to aggressive
price discounting and easy financing. The
airlines are operating at capacity, hotels
are full, and restaurants are busy. Real
consumer spending is increasing at a consistent annualized pace of more than 3%.
This is not comparable to the boom times
of the late 1990s, but it is strong by most
historical standards.
The quickly improving job market has
been critical to the consumer revival. The
economy has created nearly 3 million jobs
during the past year alone. This is about as
good as it gets. Job growth has slowed a bit
in recent months primarily because of the
slide in oil prices and the resulting job losses
in the energy industry, but nearly every other
industry is adding strongly to payrolls. And
the jobs created today are across all pay
scales, unlike earlier in the recovery when
most of the jobs created were lower-paying.
The unemployed and underemployed
are quickly getting back to work. To absorb
the growth in the working-age population,
the economy needs to generate about 1.3
million net new jobs each year. The economy will thus soon be at full employment.

Indeed, if the current pace of job growth
is sustained, anyone who wants work will
have it by summer 2016.
As the economy approaches full employment, long-dormant wage growth should
pick up. It is not too surprising that wage
growth has barely kept pace with inflation in
recent years. There have simply been too
many unemployed for workers to have the
negotiating power to demand bigger pay
increases. However, this is changing. Workers are quitting their jobs at a higher rate,
suggesting the labor market is tightening.
Businesses should respond soon by raising
wages more quickly in an effort to hold on to
workers. The stronger pace of wage growth
should lift the spirits of consumers, many of
whom are still skeptical about the recovery’s
staying power, and thus their spending.
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.1 This is reflected
in nearly pristine credit conditions; auto and
credit card delinquency rates are at record
lows and mortgage delinquencies are falling
quickly. 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.
Credit is flowing more freely. Auto credit
is notably ample, and credit- and retail-card
lending is back to normal. Even home-equity lending has come back to life, as higher
1
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house prices have increased homeowners’
equity and lenders are more comfortable
extending loans given much-improved
credit quality. Originations of household
credit, excluding first mortgages, are back
to prerecession levels. There is also evidence that it is a bit easier to qualify for a
first mortgage loan to purchase a home.

Wealth matters
Consumer spending has also received
a big boost from rising household wealth.
National house prices are almost back to
where they were before they crashed, and
stock prices have soared since their recession lows, the recent correction notwithstanding.2 Combined with lower debt loads,
this has caused household net worth—the
difference between what households own
and owe—to surge. Net worth is close to
a record 6.4 times household disposable
income (see Chart 1).
Since the impact of changes in household wealth on consumer spending cannot
be observed directly but must be estimated
econometrically, just how much the increase in wealth has boosted spending is
a matter of much debate. Most estimates
of this wealth effect are relatively small;
somewhere between 1 and 5 cents. That
is, for every $1 change in household
wealth, consumer spending changes by
less than a nickel over a period of up to
two years. Most studies have found the
stock wealth effect to be no more than a
couple of pennies and the housing wealth
effect to be about a nickel.
Of course, given that stock wealth has
risen by $12 trillion since its recession
bottom and housing wealth has risen by
almost $6 trillion since its nadir, even a
wealth effect of a few pennies can add up
to lots of additional consumer spending.
Indeed, a simple back-of-the-envelope calculation assuming the wealth effect across
stocks and housing is 2 cents would suggest that the increase in household wealth
during the recovery has lifted real GDP
growth by approximately 25 basis points
per annum.
While that is consequential, this study
strongly suggests that the wealth effect is
even larger. This is primarily because the
stock wealth effect has become much more
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potent on this side
Chart 1: Household Net Worth Surges
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personal saving rate
has not fallen all
that much since the recession. A positive
data are used, the country being studied,
wealth effect means that wealthier houseand other factors.
holds are spending more out of their curThe approach we have taken in our
rent income, or saving less. The saving
econometric analysis is most closely rerate has declined from close to 6% during
lated to the state-level analysis in Case,
the recession to 5% more recently, but it
Quigley and Shiller (2001), but we expand
ostensibly should have fallen even more if
their analysis in several dimensions. With
the wealth effect were so potent.
more recent data we are able to examine
Masking the potency of the wealth efhow wealth effects have changed since the
fect is that most of the benefit of rising
Great Recession. We are also able to use
stock (and even housing) wealth has acmore accurate estimates of stock and other
crued to the very well-off. Those in the top
household financial wealth at a state and
5% of the income distribution own the bulk
metro level. Our estimates of consumption
of stocks, and they have significantly reat a regional level are also more refined
duced their saving rate in this recovery as
given the increased availability of governanticipated by a strong wealth effect (see
ment source data since the Case et al.
Table 1).3 But the saving rate for all other
(2001) analysis.
households, who own much less stock and
We follow the majority of wealth effect
have been forced to deleverage, has risen.
studies that posit a consumption function
Thus across all households, the savings
that results from a standard life-cycle/
rate has fallen only modestly. As shown in
permanent income hypothesis model of
the table, it is very unusual for the saving
consumption (see for example, Dvornak
behavior of one income group to differ from
and Kohler (2003) for a derivation).5 The
4
the other groups.
consumption function takes the form:

Consumption function
Given these crosscurrents, the only
way to reasonably tease out the size of the
wealth effect and how it has changed since
the financial crisis is to use econometric
analysis. There have been many attempts
at this and there is a large academic literature. The Congressional Budget Office
(2007) provides a useful survey of this
literature with an emphasis on the U.S.
experience. Results vary based on the
estimation methodology, the time period
covered, whether national or state-level

(1)
𝐶𝐶𝑖𝑖𝑖𝑖 = 𝛽𝛽0 +
𝛽𝛽𝐹𝐹 𝐹𝐹𝑖𝑖𝑖𝑖 + 𝛽𝛽𝐻𝐻 𝐻𝐻𝑖𝑖𝑖𝑖 + 𝛽𝛽𝑌𝑌 𝑌𝑌𝑖𝑖𝑖𝑖 + 𝑢𝑢𝑖𝑖 + 𝜖𝜖𝑖𝑖𝑖𝑖

where i indexes regions, t indexes time, Cit
is a measure of consumption, Fit is a measure of financial or stock market wealth,
Hit is a measure of housing wealth, Yit is a
measure of personal income or household
cash flow, 𝛽𝛽0 , 𝛽𝛽𝐹𝐹 , 𝛽𝛽𝐻𝐻 , and 𝛽𝛽𝑌𝑌 are parameters to be estimated, 𝑢𝑢𝑖𝑖 is a geography-specific unobserved component, and
𝜖𝜖𝑖𝑖𝑖𝑖 is an idiosyncratic error. Consumption,
wealth and income all exhibit trends, so
2

1

ANALYSIS �� Wealth Matters (A Lot)

Table 1: 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
1990-94
10.2
5.7
4.6
6.1
10.1
17.5

Personal saving rate, %
Stock bubble Housing bubble
Great Recession
1995-99
2000-07
2008-2009Q2
7.1
3.0
9.9
6.7
3.0
3.3
6.4
12.4

3.0
-0.3
-0.0
1.7
6.7

Recovery
2009Q2-2015Q1
8.6

3.8
2.5
2.9
7.3
19.2

4.9
5.7
6.5
9.8
10.8

Change in the personal saving rate, ppt
1995-99
2000-07
2008-2009Q2
2009Q2-2015Q1
vs. 1990-94
vs. 1995-99
vs. 2000-07
vs. 2008-2009Q2
-3.0
-4.2
7.0
-1.3
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

1.2
3.3
3.5
2.5
-8.4

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

following Case et al. we convert them to log
real (inflation-adjusted) per-household variables before estimating the equation.
To estimate this consumption function
we use a fixed-effects estimator since we
strongly suspect that our measures of
wealth and income may be correlated with
𝑢𝑢𝑖𝑖 ; preliminary Hausman-type tests of a
fixed- versus random-effects specification supported our suspicion. We compute
cluster-robust standard errors that are
robust to arbitrary within-panel correlation,
including autocorrelation.
Estimating this consumption function
to determine the wealth effect requires a
significant amount of data that we construct
from a wide range of sources. There is a
host of measurement issues, particularly
at the state and metro level. Wilcox (1992)
discusses how, even at the national level,
consumption is mismeasured because of
sampling error, product classification error,
and other factors. More recently, Manski
(2014) discusses how survey nonresponse
contaminates virtually all official statistics.
Given these limitations, we carefully describe the data construction in the discussion that follows.
Copyright© 2015

Measuring consumer spending
We use two measures of consumer
spending in this study. The first is personal
consumption expenditures at a state level,
recently made available from the Bureau
of Economic Analysis. Unfortunately, these
data are available only at an annual frequency and only from 1997 through 2012.
To overcome these limitations, we also
use estimates of retail sales for states and
metro areas that we construct by combining
the quinquennial Census of Retail Trade,
the Advance Monthly Retail Trade and
Food Services survey, and data on retail
employment. These retail sales estimates
are available monthly from 1970 through
mid-2015, though we use the data at a
quarterly frequency in our analysis.6
Nationwide, retail sales account for
just under half of personal consumption
expenditures. Retail sales include goods
and services purchased at retail outlets,
while PCE is more comprehensive and includes spending on things such as housing,
healthcare, utilities, education and financial
services. Retail sales include spending on
home improvements, as those purchases
are often made at building supply stores.

Since home improvement spending is classified by the BEA as residential investment,
it is not included as part of PCE.
The retail sales share of PCE varies significantly across states. In Massachusetts
and New York, retail sales are less than
38% of consumption (in 2012), while they
represent 55% in Utah and New Hampshire and 57% in Nevada. The PCE data
are based on the location of the consumer
while the retail sales data are based on the
location of the store at which the purchase
is made. Thus, states that rely heavily on
tourism, such as Nevada, have a higher
retail sales share of PCE, as do states with
no sales tax, such as New Hampshire.

Measuring financial wealth
Financial wealth at a state and metro
level is computed in two ways. First, we
have partnered with the IXI Services division
of Equifax to use its MarketMix dataset of
household financial wealth. IXI collects anonymous account-level data from the nation’s
largest financial firms through which IXI measures about $13 trillion in assets and uses
these data to project the total $30 trillion in
financial wealth of all U.S. households.
3
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The IXI data are available on a semiannual basis from the second half of 2008 to
the second half of 2014, and are provided
at the ZIP code level and for 12 categories
of financial assets, including annuities,
bonds, mutual funds and money market
accounts, stocks, and various types of
bank accounts. The data include IRAs, but
exclude 401k and 403b accounts and business assets. We aggregated these data to
obtain state- and metro-level per-household measures of financial wealth.
To extend the financial wealth data further back in history, we construct a second
measure of financial wealth that combines
quarterly state-level and annual metro-level
data on income from dividends, interest and
rent with national quarterly Federal Reserve
Board Financial Accounts data on household stock holdings. We assume that each
state’s and metro area’s share of total stock
holdings is equal to that region’s share of
national income from dividends, interest
and rent. Since the metro income data are
available only annually, we use the same
share for all four quarters in each calendar
year for metro data.
Our regional-level measure of stock
wealth is imperfect since it assumes the
average portfolio in one state has the same
composition of stocks, bonds, and income-

producing real estate as
Chart 2: Average Stock Wealth Per Household
the average portfolio in
$ ths
300
another state. Some reFlorida
California
250
gions have more retirees
FRB
200
than others, for example,
150
and portfolios in those
IXI
100
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300
Texas
New York
than other regions. The
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Federal Reserve reports
200
150
both the value of equities
100
held directly by house50
holds and the value of
08 09 10 11 12 13 14
08 09 10 11 12 13 14
equities held indirectly by
Sources: IXI MarketMix, Federal Reserve, Census Bureau, Moody’s Analytics
households through mutual funds and similar acMeasuring housing wealth
counts that are important savings vehicles
for many households.
Two measures of housing wealth are
A good check on the accuracy of our
also used in our analysis. The first measure
financial wealth estimates derived from the
is simply a proxy for the value of the housFinancial Accounts is to compare them with
ing stock derived by the product of house
the IXI data that become available beginprices and housing stock. Our quarterly
ning in the second half of 2008. The meahouse price estimates at the state and
sures are close, particularly for the nation’s
metro area level are based on the median
largest states (see Chart 2). This supports
sales prices of existing single-family homes
our approach of deriving estimates of state
from the National Association of Realtors
and metro area stockholdings by sharing
and the Office of Federal Housing Enterout national stockholdings available from
prise Oversight repeat sales indexes, and
the Financial Accounts stockholdings using
benchmarked to median occupied home
state and metro area data on dividends,
values reported in the decennial census.
interest and rental income.
The housing stock data for states and
metro areas are provided by the Bureau of
Census through 2014.7
Table 2: Wealth Effect Based on Financial Accounts, Value of
A second measure of housing wealth is
Housing Stock, States
homeowners’ equity, which equals the value
of the housing stock less the mortgage debt
Simple model
State-specific time trends
owed by homeowners. First mortgage and
Lagged consumption
Pre-2008 Post-2007
Pre-2008 Post-2007
home equity debt outstanding is available
0.030
0.116
0.039
0.139
Stock wealth
(2.59)
(15.19)
(3.90)
(24.99)
for states and metro areas on a quarterly
0.081
0.041
0.120
0.022
basis back to 2005 based on aggregating
Value of housing stock
(5.49)
(3.24)
(6.89)
(1.75)
credit files for all borrowers made available
0.625
0.562
0.783
0.793
by credit bureau Equifax.8 We are unaware
Income
(10.37)
(11.59)
(10.13)
(12.55)
of any other studies of the wealth effect that
2.061
2.221
-0.152
-0.232
use homeowners’ equity in their analysis.
Constant
(4.32)
(3.98)
(-0.24)
(-0.36)
N
Within-state R2

5508
89.5%

1428
72.4%

The pre-2008 sample spans 1980Q1 through 2007Q4.
The post-2007 sample spans 2008Q1 through 2014Q4.
All specifications have 51 panels (including Washington DC).
T-statistics are in parentheses and are robust to arbitrary within-state correlation.
All variables are in log real per-household units.
Source: Moody’s Analytics
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5508
93.4%

1428
84.0%

Other data
Personal income is measured by stateand metro-level total personal income as
reported by the Bureau of Economic Analysis. All the variables in the consumption
function are on a real (after-inflation) perhousehold basis. The national deflator for
personal consumption expenditures is used
to put everything on a real basis, and we
4
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Table 3: Wealth Effect Based on Financial Accounts, Value of
Housing Stock, Metro Areas
Lagged consumption
Stock wealth
Value of housing stock
Income
Constant

Simple model
Pre-2008 Post-2007
0.016
0.117
(4.26)
(22.46)
0.092
0.051
(9.91)
(6.08)
0.523
0.591
(14.03)
(7.41)
8.851
7.341
(24.68)
(8.13)

N
Within-metro R2

12448
48.8%

Metro-specific time trends
Pre-2008 Post-2007
0.036
0.140
(10.90)
(53.20)
0.126
0.053
(14.79)
(6.52)
0.119
0.603
(3.07)
(12.76)
12.704
7.023
(28.34)
(14.03)

10500
60.2%

The pre-2008 sample spans 2000Q1 through 2007Q4.
The post-2007 sample spans 2008Q1 through 2014Q3.
All specifications have 389 metropolitan areas (panels).
T statistics are in parentheses and are robust to arbitrary within-state correlation.
All variables are in log real per-household units.
Source: Moody’s Analytics

use estimates of the number of households
within each state and metro area that we
construct based on various data available
from the Census Bureau.

Wealth effect using Fed’s Financial
Accounts
The first consumption function we estimate is based on retail sales, stock wealth
estimated using the Fed’s Financial Accounts, and housing wealth as measured
by the value of the housing stock.
The first column of Table 2 contains our
parameter estimates of the consumption
function using state-level data from the first
quarter of 1980 through the fourth quarter
of 2007 prior to the financial crisis and
Great Recession, and the second contains
the estimates using data from the first quarter of 2008 through the fourth quarter of
2014 after the crisis had struck.
Because all of our variables are in logarithms, the coefficients can be interpreted as
elasticities. Prior to 2008 when the financial
crisis struck, the elasticity of stock market
wealth was relatively low at 3 cents, but statistically significant and in line with results in
Case et al. and other studies. The elasticity of
housing wealth was much higher at 8.1 cents,
and also in line with the existing literature.
Copyright© 2015

12448
84.0%

10500
77.5%

again four times as high. With this specification, the estimated wealth effect from
housing falls from 12 to 2.2 cents as we
switch from the pre- and post-crisis periods.
The consumption function estimated
with metro-level data is very similar, providing even greater confidence in the conclusion that the stock and housing wealth effects have traded places since the financial
crisis (see Table 3).

Wealth effects on retail sales vs. PCE
The wealth effects on retail sales are
expected to be larger than for personal
consumption expenditures. The empirical
results, while limited, confirm this. Estimating the consumption function based on
state-level PCE data available from the
BEA on an annual basis from 2007-2012
results in stock and housing wealth effects
that are approximately half as large as they
are for retail sales. The stock wealth effect
is 5.3 cents and the housing wealth effect
is 2.1 cents (see Table 4). Given the limited
availability of the PCE data, the estimation
results in the rest of this paper are based
on retail sales.

However, the estimated wealth effects
change dramatically after the financial crisis. The stock wealth effect increases to a
very large 11.6 cents, about four times as
Wealth effects using IXI financial
large as it was before the crisis. Conversewealth data
ly, the housing wealth effect is cut in half to
9
only 4.1 cents.
Tables 5 and 6 show the estimated
As a robustness check of these results
wealth effects when we use the IXI-based
we included state-specific time trends to
measures of financial wealth for state and
account for rising living standards and
metro areas, respectively, for the post-crisis
per-household consumption over time.
Table 4: PCE Wealth Effect Based on Financial
Making the time
Accounts, Value of Housing Stock, States
trends state specific
Annual data, 2008-2012
allows us to control
for changes in demo0.053
Stock wealth
graphics and other
(5.03)
characteristics that
0.021
Value of housing stock
might affect some
(1.85)
states more than oth0.516
Income
(9.76)
ers. Those results
4.551
are in columns 3 and
Constant
(8.33)
4 of Table 2. The
elasticities of stock
N
255
market wealth are
Within-state R2
80.5%
little changed from
those of the simpler
T-statistics are in parentheses and are robust to arbitrary within-state correlation.
model; the estimates
All variables are in log real per-household units.
based on the post2007 sample are
Source: Moody’s Analytics
5
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period. The results are similar to those using the Fed’s Financial Accounts whether
we consider financial wealth broadly,
including stocks, bonds and mutual funds,
or just stocks. The financial wealth effects
are generally at least twice as large as
the housing wealth effects, which in these
regressions are measured using the value
of the housing stock.

Value of housing stock vs. home
owners’ equity
To test whether the estimated housing wealth effects differ depending on
whether they are measured by the value
of the housing stock or homeowners’ equity, the previous IXI-based regression is
re-estimated using homeowners’ equity.
As shown in Tables 7 and 8 for state
and metro areas, respectively, using
homeowners’ equity rather than the value of
the housing stock cuts the housing wealth
effect in half. At the state level, the housing wealth effect in the post-crisis period
declines from 5.4 cents using the value of
the housing stock to 2.6 cents when using
homeowners’ equity.
Although not shown, this is true whether
we consider the period before the financial
crisis or the one after it and whether we use
the IXI or Fed’s Financial Accounts data
to measure financial wealth. Estimates of
financial wealth effects remain large postcrisis, though they are a penny or so lower
at the state level when we use homeowners’ equity rather than the value of the
housing stock.
It seems more appropriate to measure
housing wealth using homeowners’ equity
rather than the value of the housing stock
when considering the impact of changes in
housing wealth on consumption. Consider
that a homeowner could increase the value
of her home by doing a kitchen renovation
financed with a home equity loan. Is the
homeowner any wealthier? Probably not,
given that homeowners generally will not
recoup the full cost of a home improvement.

Wealth effects vary
Our results strongly point to a role reversal
between financial and housing wealth effects
after the financial crisis. Prior to the Great
Recession, housing wealth played a much
Copyright© 2015

Table 5: Wealth Effects Based on IXI, Value of Housing Stock, States
Stock wealth
Value of housing stock
Income
Constant
N
Within-state R2

Financial
0.135
(11.49)
0.054
(3.96)
0.716
(12.33)
0.077
(0.12)

Total equities
0.119
(11.74)
0.055
(4.19)
0.700
(12.62)
0.445
(0.72)

Direct equities
0.105
(12.26)
0.045
(3.35)
0.707
(14.83)
0.738
(1.34)

Mutual funds
0.127
(10.80)
0.065
(4.97)
0.709
(10.87)
0.197
(0.28)

714
73.2%

714
73.6%

714
74.3%

714
72.6%

The sample spans 2008H1 through 2014H2 (14 periods).
All specifications have 51 panels (including Washington DC).
T statistics are in parentheses and are robust to arbitrary within-state correlation.
All variables are in log real per-household units.
Source: Moody’s Analytics

Table 6: Wealth Effects Based on IXI, Value of the Housing Stock,
Metro Areas
Stock wealth
Value of the housing
stock
Income
Constant
N
Within-metro R2

Financial
0.107
(12.79)
0.052
(5.73)
0.761
(8.73)
5.489
(5.78)

Total equities
0.100
(13.30)
0.054
(5.95)
0.747
(8.38)
5.731
(5.86)

Direct equities
0.093
(13.36)
0.048
(5.28)
0.747
(8.00)
5.951
(5.74)

Mutual funds
0.101
(12.93)
0.058
(6.35)
0.755
(9.01)
5.630
(6.14)

5248
58.5%

5248
59.3%

5248
60.2%

5248
58.1%

The sample spans 2008H1 through 2014H2 (14 periods).
All specifications have 375 metropolitan areas (panels).
T statistics are in parentheses and are robust to arbitrary within-metro correlation.
All variables are in log real per-household units.
Source: Moody’s Analytics

greater role in determining consumption than
financial wealth. Since the Great Recession,
the role of housing wealth has diminished by
more than half, whereas the role of financial
wealth has more than doubled in most of
our regressions.
One reasonable criticism is that our division of the data into pre- and post-crisis
periods using the end of 2007 as our cutoff
is arbitrary. House prices peaked in early
2006, while the full brunt of the financial

crisis did not strike until mid-2008. To address that criticism, we performed a rolling
regression of the consumption function.
We first fit the consumption function
using retail sales, the Fed’s Financial Accounts, and the value of the housing stock
from the first quarter of 1980 through the
fourth quarter of 1986, a span of 28 quarters, and recorded the estimated wealth
effects for that period. We then shifted our
window by one quarter, using data from
6
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Table 7: Wealth Effects Based on IXI, Homeowners’ Equity, States

the second quarter of 1981 through the
first quarter of 1987 and again recorded
the wealth effects. Proceeding in this fashion produces Chart 3.
Rolling regression analyses are dependent on the length of the window chosen;
too small a window results in noisy estimates that do not span enough time to
accurately reflect consumer behavior; too
large a window results in overly smoothed
estimates that do not allow us to identify
shorter-term (potential) changes in behavior. We chose 28 quarters as that is the
length of time since the Great Recession
in the current cycle, and it is about the
length of the previous business cycle in
the mid-2000s.
Prior to the Great Recession, the housing wealth effect was always greater than
the stock wealth effect, save for a very brief
period at the height of the technology stock
bubble in the late 1990s. In recent years,
the stock wealth effect has been as large
as it has ever been and meaningfully larger
than the housing wealth effect. In contrast,
the housing wealth effect is currently as low
as it has been since the early 1990s.
It is incongruous that the stock wealth
effect was negative throughout the early
1990s in these rolling regressions. This
may reflect the poorer quality of the data
in this earlier period, particularly our estimates of stock wealth across states and
metro areas. However, the 1987 stock
market crash is likely playing a role. The
crash was especially hard on the psyche
of stockholders, who remained very cautious in their consumer spending given

Stock wealth
Homeowners’ equity
Income
Constant
N
Within-state R2

Stock wealth
Homeowners’ equity
Income
Constant
N
Within-metro R2

Direct equities
0.091
(15.89)
0.014
(5.36)
0.780
(17.30)
5.919
(11.61)

Mutual funds
0.099
(13.26)
0.017
(6.34)
0.826
(18.32)
5.247
(10.24)

2746
61.4%

2746
62.3%

2746
63.2%

2746
61.0%

All variables are in log real per-household units.
Real per-household equity is negative for 40 observations.
Source: Moody’s Analytics

their heightened
uncertainty regarding the value
of their stocks,
even well after
stock prices
had recovered.
The total
wealth effect, derived by weighting
stock and housing wealth effects
by households’
stock and housing

Housing wealth

-0.15
04

Total equities
0.098
(14.76)
0.015
(5.83)
0.799
(17.78)
5.535
(10.88)

T statistics are in parentheses and are robust to arbitrary within-metro correlation.

Stock wealth

02

Financial
0.106
(14.04)
0.016
(5.98)
0.816
(17.90)
5.216
(10.09)

All specifications have 199 metropolitan areas (panels).

0.00

00

710
74.1%

The sample spans 2008H1 through 2014H2 (14 periods).

0.05

98

710
75.6%

Table 8: Wealth Effects Based on IXI, Homeowners’ Equity,
Metro Areas

0.10

96

710
75.0%

Source: Moody’s Analytics

0.15

94

710
74.7%

All variables are in log real per-household units.

0.20

92

Mutual funds
0.104
(10.18)
0.028
(6.70)
0.738
(12.83)
0.606
(0.95)

T-statistics are in parentheses and are robust to arbitrary within-state correlation.

0.25

90

Direct equities
0.091
(11.76)
0.023
(6.01)
0.723
(17.44)
1.001
(2.03)

All specifications have 51 panels (including Washington DC).

Based on 28-qtr rolling regressions on retail sales

-0.10

Total equities
0.100
(11.25)
0.026
(6.36)
0.724
(14.87)
0.782
(1.40)

The sample spans 2008H1 through 2014H2 (14 periods).

Chart 3: The Wealth Effect Varies Significantly

-0.05

Financial
0.114
(11.09)
0.026
(6.44)
0.735
(14.48)
0.477
(0.83)

06

08

10

12

14

Sources: IXI MarketMix, Federal Reserve, Census Bureau, Moody’s Analytics

wealth, has fluctuated significantly since the
Great Recession. At its peak in late 2010,
the total wealth effect reached 18 cents
(see Chart 4). This includes the 28-quarter
period beginning in early 2004 and encompasses the housing bubble and crash in
house and stock prices. The total wealth effect has since receded, and is currently just
under 8 cents, approximately equal to that
in the decade prior to the housing bubble.

Housing bubble and bust regions
The housing boom, bubble and bust
played out very differently across the

3
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country. Some states experienced unprecedented house price gains during the boom,
and suffered debilitating contractions in the
bust. The most notable include California,
Nevada, Arizona and Florida. The median
house price in these states fell by more
than 50% peak to trough during the bust.
Other states, such as Iowa, Texas, Oklahoma and Louisiana experienced very modest
ups and downs in their house prices.
To determine whether the wealth effects
differed between the bubble-bust regions
and the rest of the country, we divided
the states into two groups, one with the
24 states (and the District of Columbia)
with the largest peak-to-trough declines
in housing wealth and the other with the
remaining states.
Somewhat surprisingly, there was no
material difference in the housing or stock
wealth effects between the two groups
of states (see Table 9). If anything the
housing wealth effect precrisis was higher
for the states that did not experience as
substantial a boom and bust in house
prices. The wild swings in house prices
and wealth did have a larger impact on
consumption and the economy in the bubble-bust states, but only because prices
and wealth swung more wildly, and not

because the relationChart 4: Aggregate Wealth Effect
ship between housBased on 28-qtr rolling regressions on retail sales
ing wealth and con0.20
sumption was larger
in those states.
0.15
There is some ev0.10
idence that the housing wealth effect may
0.05
only be temporarily
depressed. This can
0.00
be seen by dividing metro areas into
-0.05
those whose median
87 89 91 93 95 97 99 01 03 05 07 09 11 13 15
house prices have
Sources: IXI MarketMix, Federal Reserve, Census Bureau, Moody’s Analytics
risen above their
prerecession peaks
What does it all mean?
and areas where house prices have yet to
fully recover. There are 78 metro areas in
Our analysis strongly suggests that the
the former group and 121 metro areas in
financial crisis significantly changed the
the later.10
wealth effect. Most clearly, the stock and
The housing wealth effect as measured
housing wealth effects have traded places.
by homeowners’ equity for metro areas in
Prior to the crisis, the housing wealth effect
which house prices have fully recovered is
dominated the stock wealth effect. Post3.4 cents compared with only 1.4 cents for
crisis, the housing wealth effect has faded
those in which house prices have not made
and the stock wealth effect has been large.
it all the way back (see Table 10). With
Indeed, conventional wisdom regarding the
house prices fast recovering, house prices
stock wealth effect is much too low.
in more and more metro areas will soon rise
The regression results suggest that
above their prerecession peaks, and the
the stock wealth effect on retail sales has
housing wealth effect should thus increase.
increased from 3 cents before the crisis to
nearly 12 cents since then. In contrast, the
housing wealth effect as measured by the
value of the housing stock on retail sales
Table 9: Wealth Effects Based on Financial Accounts, Value of the
has declined from about 8 cents before the
Housing Stock, State Level
crisis to 4 cents afterward.
The wealth effects on personal conHousing bubble-bust states
Other states
sumption expenditures post-crisis are
Pre-2008 Post-2007
Pre-2008 Post-2007
about half the size. The stock wealth effect
0.018
0.126
0.041
0.102
Stock wealth
is closer to 6 cents and the housing wealth
(0.89)
(11.81)
(2.79)
(9.55)
effect as measured by the value of the
0.081
0.041
0.106
0.018
Value of the housing stock
housing stock is about 2 cents. The overall
(2.96)
(3.24)
(4.37)
(0.47)
wealth effect, weighting stock and housing
0.626
0.680
0.610
0.539
Income
wealth effects appropriately, is currently
(5.00)
(7.26)
(9.92)
(17.06)
2.147
0.707
1.851
2.965
just under 4 cents.
Constant
(2.25)
(0.69)
(4.31)
(5.66)
Given that the stock wealth has increased by close to $12 trillion since its
N
2700
700
2808
728
bottom during the recession, and housing
Within-state R2
89.1%
75.2%
90.6%
71.3%
wealth has increased by $6 trillion, the
wealth effect has lifted consumer spendThe Pre 2008 sample spans 1980Q1 through 2007Q4.
ing by more than $800 billion during the
The Post 2007 sample spans 2008Q1 through 2014Q4.
economic recovery. An impressive almost
T statistics are in parentheses and are robust to arbitrary within-state correlation.
one-third of the increase in consumer
All variables are in log real per-household units.
spending during the recovery is due to the
wealth effect.
Source: Moody’s Analytics
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Table 10: Wealth Effects Based on IXI, Homeowners’ Equity,
Post-2007, Metro Areas

Stock wealth
Homeowners’ equity
Income
Constant

Metro areas with HPI above
prerecession peak (78 metro areas)
0.107
(9.18)
0.034
(2.36)
0.699
(13.20)
6.397
(10.61)

Other metro areas
(121 metro areas)
0.104
(10.08)
0.014
(5.06)
0.913
(12.82)
4.111
(5.11)

1092
60.7%

1654
62.4%

N
Within-metro R2
The sample spans 2008H1 through 2014H2 (14 periods).
All specifications have 199 metropolitan areas (panels).

T statistics are in parentheses and are robust to arbitrary within-metro correlation.
All variables are in log real per-household units.
Real per-household equity is negative for 40 observations.
Source: Moody’s Analytics

The wealth effect’s contribution to overall GDP growth has thus been significant.
Real GDP has expanded at just under a
2.2% per annum pace during the six years
of the economic recovery. Of this growth,
almost half a percentage point per annum
is due to the wealth effect alone, according
to our analysis.
This highlights the importance of the
Federal Reserve’s quantitative easing
program. One of the principal channels through which QE impacts the real

Copyright© 2015

economy is higher asset values and the
resulting wealth effects. Based on other
analysis that we have done, QE has increased stock values by an estimated 16%
and housing values by 8% since QE was
first announced in late 2008 (Lafakis and
Sweet, 2013). Doing the arithmetic, the
Fed’s QE policy has lifted real GDP growth
via the wealth effect by 12.7 basis points
per annum and 76 basis points on a cumulative basis through the second quarter
of 2015. This is not quite three-quarters of

the total estimated increase in real GDP
due to the Fed’s QE programs.
A significant and persistent decline in
stock prices would also be a significant
weight on the economic recovery. A onceand-for-all decline in stock prices of 10%
would ultimately reduce real GDP by some
70 basis points. For context, abstracting
from the daily ups and downs in the stock
market, stock prices are off closer to 5%
from their peak in the current correction.
Of course, the market remains fragile and
could drop further. A 10% decline in stock
prices would be consistent with a typical
garden-variety stock market correction.
While it is clear that the wealth effect
varies over time and across assets, it also
appears relatively stable across regions of
the country. 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.
The American consumer is key to the
U.S. and global economic recoveries. Fortunately, she is enjoying significant tailwinds
from a stronger job market to 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 housing 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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Endnotes
1 This is based on the Federal Reserve’s measure of household debt service burdens, which is available from 1980.
2 Based on the CoreLogic Case-Shiller house price index, national house prices are 8% below their prerecession record peaks as of the first quarter of 2015.
3 According to the Federal Reserve’s Survey of Consumer Finance, those in the top 5% of the income distribution held more than one-third of the stock wealth
outstanding when the survey was last conducted in 2013.
4 The saving rate data by income group shown in Table 1 are constructed using the Federal Reserve’s Financial Accounts and the Survey of Consumer Finance.
The methodology used in its construction is available upon request.
5 Carroll, Otsuka and Slacalek (2011), building on Sommer (2003), develop an estimator that accounts for habit formation in consumption and allows one
to estimate both short- and long-run changes in consumption due to changes in wealth. They also note that equation (1) assumes a constant relationship
among consumption, wealth and income, which we address by fitting equation (1) to data before and after the Great Recession and a series of moving windows.
6 It is noteworthy that Case et al. (2001) used an early version of our retail sales estimates in their study of the wealth effect.
7 The housing stock data are for the total housing stock, including single- and multifamily units. This is of course not ideal, but we do not feel it significantly
biases the results.
8 These data are available from CreditForecast.com, a joint venture between Moody’s Analytics and Equifax.
9 A Wald test shows that the two estimates of the financial wealth effect are significantly different at all common significance levels. A Wald test of the two
estimates of the housing wealth effect shows they are significantly different at the 10% level but not the 5% level.
10 Only 19 states have exceeded their prerecession housing wealth peaks. Cluster-robust statistical inference works better with more clusters, so we chose to
divide the states by prerecession decline and have a sample with 25 clusters rather than 19. Point estimates are similar regardless of whether we divide by
median decline or above-versus-below peak prices.
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