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MONETARY PoLiCcY TRANSMISSION
THROUGH THE CONSUMPTION-
WEALTH CHANNEL

INTRODUCTION

Aset market values react to economic news and policy
changes, and consumers react to changes in asset market
values. The consumption-wealth channel of monetary policy
spells out this mechanism: changes in monetary policy affect
asset values, which in turn affect consumer spending on
nondurable goods and services.

This paper attempts to quantify these linked effects. After
sketching the evolution of research on the wealth channel, we
turn to evidence of its size from a number of large-scale
econometric models. We then estimate a small, structural
vector autoregression (VAR) under some identifying
assumptions to provide our preferred estimates of the wealth
channel. We find that evidence of an important wealth channel
for monetary policy is scant. However, there is some role for a
consumption-wealth channel in the large-scale models—with
considerable variation as to its size. Finally, the structural VAR
framework is found to show little or no sign of a
consumption-wealth channel.

EvoLuTioN OF THOUGHT
ON THE WEALTH EFFECT

The wealth channel has deep roots in the literature on
monetary policy and economic stabilization, reaching back at
least to the earliest literature stimulated by Keynes’ General
Theory. Early on, Gottfried Haberler and A.C. Pigou noted that
changes in consumer spending generated by countercyclical
changes in the real value of the money stock could help provide
an automatic stabilizing force to an economy subject to
inflationary and deflationary forces (see the discussion in
Gilbert [1982]). Subsequent work, notably by Modigliani
(1944, 1963) and Patinkin (1965), elucidated the conditions
needed in the money, goods, and labor markets through which
this “real balance effect” could stabilize the economy at full
employment.!

Other work of Modigliani and collaborators, in particular,
expanded this theoretical literature on the real balance effect
into a full-blown analysis of the impact of wealth changes
induced by monetary policy (as opposed to the passive change
in the real balances examined in the earliest literature).
Modigliani’s life-cycle model of consumer spending
emphasized the critical role of household wealth in
determining spending on nondurable goods and services
(Brumberg and Modigliani 1954, 1980; Ando and
Modigliani 1963).
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Parallel to this work on the life-cycle model of consumption
was the development of the Federal Reserve Board’s
econometric model of the U.S. economy, which specifically
traced the connection between changes in monetary policy
instruments and changes in asset markets (de Leeuw and
Gramlich 1969; Modigliani 1971).> Point estimates from this
model (Modigliani 1971) suggest that roughly one-half of the
impact of monetary policy changes on real economic activity
through time periods of policy interest could be attributed to
changes in spending arising from policy-induced changes in
stock market values.

Aside from the quantitative evidence, it is possible that the
qualitative importance of the wealth channel for policy analysis
grew during the 1970s and 1980s. In the 1960s and early 1970s,
some of the most obvious impacts of monetary policy were
evident through monetary policy’s effects on thrift deposit
inflows, mortgage lending, and homebuilding. This was an
artifact of the Regulation Q ceilings on deposit rates and the
illiquidity of mortgages. With the removal of deposit ceilings
and the development of secondary mortgage markets, this
mortgage credit channel faded as a dramatic sign of monetary
policy effects. However, if the traditional econometric model
evidence of a strong consumption-wealth channel remained
intact, there would be obvious effects (and guideposts along the
way, in the form of changes in long-term rates and stock
market values) of policy changes.

In the absence of particularly large monetary policy changes
in recent years, specific discussion of the wealth channel of
monetary transmission has diminished. But clearly there are
many analysts who contend that the massive run-up in the
stock market in the second half of the 1990s has been a decisive
element behind the strong growth of consumer spending and
the economy in that period.* This brings up the obvious line of
thought that perhaps monetary policy helped, intentionally or
not, to sustain the surge in the market and thus contributed to
the growth of spending. There is also the issue of how much
future policy changes can be expected to affect consumer
spending through changes in the market.” Finally, given the
long time that has passed since the early studies of the wealth
channel, reexploring the issue seems warranted.

EVIDENCE ON THE WEALTH CHANNEL
FROM LARGE-SCALE MODELS

This section explores statistical evidence on the wealth channel
based on large-scale econometric models. We do not regard
such evidence as particularly persuasive. It is well established

that estimates of policy effects measured by “structural”
econometric models of the type we examine have numerous
sources of error—most notably, the instability of the
expectational mechanisms specified in many sectors toward
changes in policy, as emphasized by Lucas (1976).

Nonetheless, to provide a baseline for our later results, we
start by exploring the traditional work. We first look at the
importance of the consumption-wealth channel in the
transmission of monetary policy in three large-scale
econometric models: the Data Resources, Incorporated (DRI)
model, the Washington University Macroeconomic Model
(WUMM), and the new Federal Reserve Board (FRB/US)
model.

The DRI and WUMM models have many features in
common with the old FRB model used in Modigliani’s study.
Policy-induced changes in short-term interest rates affect
longer term interest rates, stock market valuation, household
wealth, and consumer spending. The models differ in the
specifics of the estimated relationships (for instance, in the lag
structures of the equations and in other variables introduced
into the behavioral equations) and the level of detail (the DRI
model decomposes consumer spending into many more
categories than does the WUMM). While these differences can
greatly alter the timing and ultimate size of policy effects, the
similarities may be more substantive.

The wealth effect on consumption is typically defined as the
marginal impact of wealth on consumption, controlling for
other fundamentals of spending such as labor income. Ideally
then, the policy experiment we would like to conduct is one
that, subsequent to an innovation in monetary policy, shuts off
the marginal effect of wealth on consumption, as opposed to
shutting off the effect of wealth on all variables in the system.
We conduct this experiment in the next section using a small
structural VAR. Unfortunately, the structure of the large-scale
models investigated in this section is not readily suited to
studying this marginal effect of wealth on consumption. But it
is straightforward, subsequent to a monetary policy shock, to
shut off the effect of wealth on all variables in the system,
yielding an estimate of the wealth channel of monetary
transmission to the entire economy rather than to
consumption alone. We do this next.

The policy exercises for the two models were identical: first,
simulate the impact of a 100-basis-point cut in the federal
funds rate path. Second, repeat the first simulation, but freeze
the value of the stock market to lie on its initial path.
Comparing the two simulations gives a sense of the importance
of the wealth channel for monetary policy.

Panel A of the table presents the effects of the hypothesized
change on the growth rate of the entire economy. In the
WUMM, a 100-basis-point cut in the funds rate boosts real
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GDP almost 1 percentage point after four quarters, and more
than 2 percent after twelve quarters. If, however, the gain in the
value of household equity holdings associated with the funds
rate cut is removed, the associated increase in output after
three years is cut in half—a result very similar to the 1971
Modigliani result.

The impact of monetary policy is smaller in the DRI model.
In this model, a 100-basis-point cut in the funds rate raises real
output by much less than 1 percentage point within a year. The
cumulative impact of the cut peaks roughly two years after its
start, and the ultimate gain in output is less than 1 percent.
Like the WUMM,, if the increase in household equity holdings
associated with the funds rate reduction is removed, the gain
in output is roughly halved.

The FRB/US model is currently used for policy analysis at
the Board of Governors, replacing the old FRB model. It is
rather different in its structure from the DRI, WUMM, and
FRB models, and partly addresses some of the key criticisms of
the older models (see Reifschneider, Tetlow, and Williams
[1999]). In the FRB/US model, changes in monetary policy
cannot be described simply as a movement in a short-term
interest rate. The effect of a policy-induced move in rates
depends on the extent to which it was anticipated (model
simulations may include policy reaction mechanisms, such as
“Taylor rules,” to capture these anticipations). The far right

columns of each of the three sections of panel A show the effect
of a 100-basis-point cut in the federal funds rate in the FRB/US
model when anticipations of the federal funds rate are formed
from a VAR. In this case, the initial cut in the rate is
unexpected. The one-year increase in output with a fully
operative wealth effect is in line with the DRI model, while the
two-year increase is in line with the WUMM. However, the
FRB/US model estimates that only about one-fourth of the
movement in real GDP over two years resulting from the
change in the funds rate can be attributed to changes in the
stock market. This is of some importance, but it is clearly
considerably smaller than the share Modigliani estimated and
those derived from the DRI and WUMM models.

The data in panel A of the table relate to overall GDP.
Discussion of the wealth channel tends to focus on the link
from policy-induced changes in asset values to consumer
spending on nondurable goods and services. (We take this
focus in the next section.) Panel B presents evidence on the
effects of a reduction in the funds rate on such spending in the
models, with and without a change in equity values.® The
timing of the wealth effect is similar to that on overall GDP, and
the relative magnitude of such effects across models is also
comparable. Notably, in all three models, even with an
operative wealth effect, consumer spending on nondurable
goods and services is less responsive to a change in the funds

Estimates of Monetary Policy Effects and Importance of the Wealth Channel

in Large Econometric Models

With-Wealth Effect Without-Wealth Effect Wealth Effect
Quarter WUMM DRI FRB/US WUMM DRI FRB/US WUMM DRI FRB/US
Panel A: Effect on Real GDP (Percent)
0.1 0.1 NA 0.1 0.1 NA 0.0 0.0 NA
0.9 0.6 0.6 0.6 0.2 0.5 0.3 0.4 0.1
1.8 0.8 1.7 1.1 0.3 1.2 0.8 0.5 0.5
12 2.5 0.9 NA 1.3 0.4 NA 1.3 0.5 NA
Panel B: Effect on Real Spending on Nondurables and Services (Percent)
0.1 0.0 NA 0.0 0.0 NA 0.0 0.0 NA
0.5 0.2 0.3 0.2 -0.2 0.2 0.3 0.4 0.1
1.1 0.2 1.1 0.4 -0.3 0.5 0.6 0.5 0.6
12 1.7 0.2 NA 0.4 -0.3 NA 1.3 0.5 NA

Sources: Washington University Macroeconomic Model (WUMM); Data Resources, International (DRI) model; authors’ calculations; Federal Reserve Board

(FRB)/US model; David Reifschneider.

Notes: For the WUMM and the DRI model, the table reports the effect of a 100-basis-point reduction in the federal funds rate on a baseline forecast made

beginning in 2001:1; the without-wealth-effect computation was made by

restoring real aggregate household equity holdings to the baseline path. For the

FRB/US model, the table reports the effect of a 100-basis-point reduction in the federal funds rate, assuming vector autoregression expectations.
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rate than is the economy as a whole. There are clearly
important channels of monetary policy other than the
consumption-wealth channel.

In summary, the WUMM provides the strongest evidence
that stock market responses provide a predominant way
through which movements in the federal funds rate affect the
economy, but even in that model, the consumption-wealth
channel does not appear to be of overwhelming importance.
Stock market responses are a significant channel of policy in
the DRI model, but that model is rather unresponsive to
monetary policy, and spending on nondurable goods and
services is even less responsive to policy. The FRB/US model
estimates that stock market changes are an important, but
hardly dominant, way for monetary policy to affect the
economy. These exercises, of course, hardly settle the issue of a
consumption-wealth channel for monetary policy, especially
given the many questions raised about the meaning of policy
simulations with such models.” In the next section, we produce
our own evidence on the size of the consumption-wealth
channel from a small, structural VAR.

A SMALL STRUCTURAL VAR

Large-scale macroeconomic models are useful tools for
simulating the economic effects of policy shocks when one is
interested in the dynamic response of multiple sectors. The
drawback with these models, however, is that they incorporate
a large number of strong assumptions about the economic
structure (Sims 1980). Estimates of policy responses in one
sector are sensitive to possible misspecification of the
underlying economic structure in another sector. Thus, if the
goal is to understand a small number of primitive relationships,
it may be preferable to impose the minimum number of
identifying assumptions necessary to study the specific
economic relationships in question. This minimalist approach
can be undertaken by working with small structural VAR
models. In this section, we adopt this methodology to study the
transmission of monetary policy to consumption via its
influence on household wealth.

We also adopt the approach, commonplace in the VAR
literature on monetary policy, of studying the response of real
variables to unsystematic policy shocks, as measured by
innovations in the federal funds rate. One reason for the focus
on unsystematic shocks is that systematic monetary policy will
have no effect on the real economy if people form expectations
rationally (Lucas 1976). Others have studied the effects of
systematic, or endogenous, changes in monetary policy

(Bernanke, Gertler, and Watson 1997; Cochrane 1998; Hoover
and Jord4 2001).® Procedures for identifying how the
systematic component of monetary policy operates through
the consumption-wealth link are beyond the scope of this
paper and are left to future research.

The purpose of this paper is to investigate how innovations
in the federal funds rate influence household wealth, and how
those changes in wealth influence consumer spending. Our
investigation has two steps. First, as a baseline, we estimate a
small, dynamic structural model that includes three variables
that are clearly central to household spending: the log of
consumption, ¢, the log of labor income, y;, and the log of
asset wealth, a;. Also included in this baseline model are the
federal funds rate, FR, (an indicator of monetary policy), and a
measure of inflation, 77 = p,—p,_; (upon which monetary
policy clearly depends).® Throughout this paper, we use
lowercase letters to denote log variables, thatis, p, = In(R,) . We
investigate this five-variable system as a benchmark; below, we
also discuss the results of estimating a six-variable system that
includes a commodity price index in addition to the variables
just mentioned.

This baseline model can be used to construct standard
impulse response functions (IRFs) showing the dynamic
response of consumption to a shock to the federal funds rate.
Such a response gives the total effect of a federal funds rate
shock on consumption, including the effect via the possible
influence of that shock on wealth.

The second step in our approach is to simulate the conse-
quences of a federal funds rate shock under a counterfactual
regime, following the methodology in Bernanke, Gertler,
and Watson (1997) and Sims and Zha (1999). The specific
counterfactual experiment we consider is one that “shuts off”
the wealth channel to consumption that would otherwise be
implied by the baseline model. The difference between the
total effect of a federal funds shock on consumption and
the estimated effect from the counterfactual experiment is
then interpreted as a measure of the contribution of the
consumption-wealth channel in the transmission of monetary
policy.

To implement this two-step approach, we need a structural
model of the contemporaneous relationships between the
variables in our benchmark system. Thus, we specify a
structural VAR model.!? Below, we provide the intuition
behind the model.

We write our baseline dynamic structural model as a
five-variable VAR:

(1) Bozi = k+Byz_ 1 +Byz;_,+ ... +Byz_,+ Uy,

where z, = (7% Y, , G, &,FR)" . (An extension of the basic model,
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presented below, includes a commodity price index as a sixth
variable.) The vector of disturbances, U, represents the
structural innovations; these disturbances are assumed to be
serially uncorrelated and uncorrelated with each other. The
matrix By governs the contemporaneous relations among the
variables in the system.

To identify the structural innovations, we must specify a set
of restrictions on the model, specifically on By . Such
restrictions will allow us to identify the parameters in
equation 1 and trace out the dynamic influence of the one
variable on other variables in the system through impulse
response functions. A common approach is to assume that By
is lower triangular. This approach requires the presumption
that all variables react to an innovation in the federal funds rate
with a lag. This assumption may be reasonable for
“slow-moving” macroeconomic variables, but it is clearly less
plausible for asset values, which can react almost
instantaneously to news about monetary policy. The opposite
also seems plausible: it is clearly possible for monetary policy to
react within a quarter, or even a month, to movements in asset
values. It follows that a traditional approach to identifying
structural innovations is unlikely to capture the true
contemporaneous relationships between consumption, asset
wealth, and monetary policy. Thus, we offer an alternative set
of identifying assumptions, which we now describe.

Since we are not concerned with identifying the effects of
innovations in the other variables in the system, we may “sweep
out” the block of variables not directly involved in the
consumption-wealth—federal-funds relationship (that is, 73
and y; ) and achieve identification by placing restrictions on the
lower right-hand submatrix of By, which governs the
contemporaneous relations between ¢ , &, and FF. Thus, we
start by writing B, as

1 0 0 0 0]
By 1 0 0 0
(2) Bo = |Ba1 B 1 Bay Bas
Bu Bao Bis 1 Bss
|Bs1 Bsz Bss Bss 1|

and focus on placing the number of further restrictions needed

on the lower-right-hand, three-by-three submatrix to ensure
identification of the structural model (equation 1). We place
only the number of restrictions necessary to identify exactly the
structural model. Although overidentified models can be
estimated, we consider only exactly identified models because
(as is typically the case) substantive overidentifying
assumptions are not obvious. Next, we discuss these
restrictions in detail.

First, following Bernanke and Blinder (1992) and many
others, we assume that the federal funds rate responds

contemporaneously to developments in the macroeconomy
(consumption and labor income), but changes in interest rates
(given planning and production lags) can only affect these
variables with a one-period lag.!! Thus, we set By5 = O.
Second, we assume that wealth, a, , which is measured at the
beginning of the period, is not influenced contemporaneously by
G, a flow over the period.'* This restricts B,3 = 0. We justify
this assumption with another one, namely, that the log of
aggregate consumption is close to a random walk, consistent
with a permanent-income type of behavior.!> Since wealth is
measured at the beginning of the period, consumption can
only affect asset values contemporaneously if it captures
expectations of consumption as of the end of the previous
period. But if consumption is close to a random walk, lagged
consumption—already accounted for in the asset wealth
equation—completely summarizes expectations of
consumption as of the end of the last period. Quarterly
spending, of course, is not exactly a random walk; there is a
small predictable component in consumption growth related
to a small predictable component in labor income growth
(Campbell and Mankiw 1989). So, more generally, we assume
that the key variables that capture expectations of future
consumption are already contained in the asset wealth
equation. Thus, thinking of these equations as structural
relations, we note that only those variables either known as of
the end of t—1, or plausibly related to expectations formed as
of the end of t—1, should influence g contemporaneously.
Third, we allow asset wealth, g , and the federal funds rate,
FR , to influence each other simultaneously within the period,
but we restrict the way in which asset values influence policy.
Specifically, we assume that the Federal Reserve does not target
asset values directly, but only cares about them insofar as they
signal important movements in real variables or prices
(Bss = 0). This assumption is consistent with the results in
Bernanke and Gertler (1999), who find no evidence that the
Federal Reserve responds to stock market returns
independently of their implication for forecasts of inflation and
the output gap.'* In addition, we assume that the Federal
Reserve does not attempt to use asset values to forecast real
variables or inflation more than one quarter hence. Although
in-sample regressions suggest that asset values have led some
real variables and inflation at some times over the postwar
period, such forecasting power is found to be unstable and, as
a consequence, is not evident in out-of-sample forecasting tests
(Stock and Watson 2000). Accordingly, we assume that the
Federal Reserve does not attempt to exploit such unreliable
forecasting power in predicting macroeconomic variables
more than one quarter in advance, despite the possibility that
there may be some episodes in history during which asset prices
are found, ex post, to have led real variables and inflation.
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These three assumptions are sufficient to identify the
structural innovations in equation 1 and imply that B, takes
the form

1 0 0 0 0]
By 1 0 0 0
3) Bo = |Ba1 By 1 By O
B4l B42 0 l B45
|Bs1 Bsz Bss O 1]

This matrix is clearly not lower triangular, but it nevertheless

leaves the model exactly identified since there are now ten free
parameters in B; to be estimated. Thus, to the extent that the
identification assumptions we make here are plausible, the
discussion so far implies that it would be misleading to make
structural inferences about the relationships between the
variables studied here from traditional recursive VAR models.

These assumptions do not imply that the Federal Reserve is
unresponsive to contemporaneous movements in asset values,
but rather that it reacts only indirectly to those movements to
the extent that they contemporaneously influence real variables
and prices. For example, consumer spending can react
contemporaneously to movements in asset values, and the
federal funds rate in turn may react within the period to
movements in consumer spending. In particular, our
assumptions allow for the possibility that wealth may influence
consumer spending when asset values rise on the expectation of
higher trend productivity growth, an expectation that
presumably gets reflected immediately in higher stock prices.
Thus, even if the higher expected productivity growth (and the
enhanced productive capacity that accompanies it) may be
largely realized sometime in the future, our model allows for
the possibility that consumer demand may rise immediately on
such an expectation. This possibility was raised by Alan
Greenspan in his February 17, 2000, testimony before the
House Committee on Banking and Financial Services.

MONETARY POLICY THROUGH THE
CoNSUMPTION-WEALTH CHANNEL:
BENCHMARK EXPERIMENTS

Our data span 1966:1 to 2000:3. The VAR is estimated using a
constant and four lags, as determined by Akaike and Schwarz
criteria. The data for consumption, labor income, and wealth
are real, measured in 1996 chain-weighted dollars. Our main

results use the log of nondurables and services expenditure as
consumption, ¢ , but we also repeat our analysis using the log

of total personal consumption expenditure (PCE).!> The log of
labor income, Y, , is measured after tax and is divided by the
PCE chain-weighted implicit price deflator. The log of wealth,
& , is total household net worth compiled from Flow of Funds
data, and is also divided by the PCE chain-weighted implicit
price deflator. The other variables we study in this section are
the first difference of the log of the consumer price index, 71,
and the level of the federal funds rate, FF. (The appendix
describes our data and data sources in detail.)

The Overall Effect of a Federal Funds
Rate Shock

Chart 1 presents impulse responses of the five variables—
inflation, labor income, consumption, wealth, and the federal
funds rate—to a one-standard-deviation shock in each of the
variables, as well one-standard-error bands. Several aspects of
the chart stand out.

First, many of the impulse response functions to a funds rate
shock are comparable to what has been reported elsewhere in
the VAR literature on monetary policy. The funds rate shock
itself is transitory, taking about ten quarters to die out
completely. Labor income and consumption decline almost
immediately in response to such a shock, and both series take
about ten quarters to reach their troughs before gradually
recovering. Also, the positive funds rate shock leads a
temporary increase in inflation, a phenomenon often labeled
“the price puzzle.” Although researchers often include a
commodity price index in the system in an attempt to eliminate
this price puzzle, others have attributed the finding to the
Federal Reserve’s superior information about future economic
conditions (Romer and Romer 2000). The Federal Reserve may
raise rates, for instance, because it correctly believes that
inflation will rise in the future. The rate increase may not fully
offset the rise in inflation.

Second, a result not widely documented in the VAR
literature is that a positive innovation in the funds rate takes
about one quarter to begin depressing asset values. The effect of
an innovation in the federal funds rate on assets is found to be
both statistically and quantitatively important three quarters
after the initial shock, at which time a one-standard-deviation
increase in the federal funds rate reduces wealth by about
0.25 percent before recovering. Thus, the impact of the federal
funds rate on wealth is largely transitory, dying out in about
two and a half years.

A third notable feature of Chart 1 is that the federal funds
rate rises in response to a positive wealth shock. This could
occur because the Federal Reserve targets asset prices directly.
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Such a hypothesis, however, is not supported by the empirical inflationary impact in the short run, which may explain why

evidence discussed above and is ruled out by our identifying the Federal Reserve responds so energetically to such shocks. As

assumptions. An alternative explanation is that the funds rate we have argued above, it is questionable whether this predictive

rises in response to a wealth shock because asset values have, at power could be exploited in real time (see, for example, Stock

some times over the postwar period, led real variables and and Watson [2000]).

prices—indicators that in turn directly affect the federal funds Finally, Chart 1 shows that higher inflation leads to

rate. Indeed, a wealth shock appears to have a significant immediate declines in real income, consumption, and asset
CHART 1

Impulse Responses, Baseline Five-Variable Structural VAR
Using Nondurables and Services Consumption
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Source: Authors’ vector autoregressions using data described in the appendix.

Notes: The chart shows the twenty-quarter response of variables to a one-standard-deviation (81 basis points) innovation in the federal
funds rate. The dashed lines represent one-standard-error bands. The sample period is 1966:1 to 2000:3.
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values, and to an increase in the federal funds rate. Moreover,
positive innovations in consumption, labor income, and
wealth lead to both higher prices and a higher federal funds
rate. Interestingly, a positive innovation in labor income leads
to a decline in asset wealth, and vice versa, suggesting the
presence of a persistent shock that shifts the composition of
income between labor and capital. (Lettau and Ludvigson
[2001b] document a similar finding in a different setting.)
Similar results are also obtained when total PCE is used instead
of nondurables and services spending. Using either consumer
spending measure, our five-variable system responds to
monetary policy shocks in a way that conforms with common
views of monetary policy transmission.

Shutting Off the Consumption-Wealth
Channel

How important is the direct effect of a funds rate shock on
consumption relative to its indirect effect through the
endogenous response of wealth? This section presents the
results of our counterfactual experiment of shutting off the
wealth channel to consumption. To see how we conduct our
counterfactual experiment, consider a shock to the federal
funds rate. The base case allows consumption to respond to this
shock, and it incorporates the endogenous response of wealth
and its influence on consumer spending. This is calculated by
simulating the effects of a funds rate shock in the conventional
way, and tracing out the impulse response function of
consumption. To simulate the effects of a funds rate shock
under the counterfactual regime, we shut off the wealth
channel to consumption by setting to zero the contem-
poraneous response of consumption to wealth, as well as any
lagged response of consumption to wealth given by parameters
in the third rows of Bj,..., B, in equation 1. (In practice,
shutting off the lagged effect of wealth on consumption has
little impact on the results, since consumption is not strongly
predictable by variables other than lagged consumption.)

We then recompute the effects of a funds rate shock on
consumption and construct an alternative impulse response
function for consumption. The difference between the two
responses is then interpreted as a measure of the contribution
of the consumption-wealth channel in the transmission of
monetary policy.

The impulse response function of consumption under two
scenarios is shown in Chart 2. The baseline scenario shows the
impulse response of consumption to a one-standard-deviation
increase in the funds rate; this response is also presented in

Chart 1 and reproduced here for comparison with our
counterfactual scenario. This case shows the total effect of a
funds rate shock on consumption including that stimulated by
the endogenous response of wealth. The counterfactual
scenario simulates the effect of a funds rate shock on
consumption, but shuts off the wealth channel to consumption
in the manner described above.

Chart 2 also shows that the absence of a wealth channel to
consumption has only a small impact on the response of
consumption to a federal funds rate shock: the response of
consumption under the baseline scenario is close to that under
the counterfactual scenario and within the standard-error
bands of the baseline response. This finding does not imply that
wealth has no effect on consumption, but that endogenous
changes in wealth driven by innovations in the funds rate have
little marginal impact on consumption. Thus, the substantial
portion of the real effect of a funds rate shock on nondurables
and services spending is attributable to its effect through
channels other than household wealth.

The example using total PCE, shown in Chart 3, is
somewhat different. There is now a small but noticeable
difference between the baseline scenario and the counterfactual
scenario. The decline of total PCE in response to a federal funds
rate shock is about one-tenth of a percentage point less at its

CHART 2

Response of Nondurables and Services
Consumption to a Federal Funds Rate
Shock, Baseline Model
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Source: Authors’ vector autoregressions using data described in the
appendix.

Notes: The chart shows a twenty-quarter response of variables to a
one-standard-deviation (81 basis points) innovation in the federal
funds rate. The vertical axis represents percent deviations of variables
(basis-point deviations of the federal funds rate). The sample period
is 1966:1 to 2000:3.
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trough with the wealth channel shut off than it is under the
baseline scenario, and total spending recovers more quickly
from the shock under the counterfactual scenario than under
the baseline scenario. Thus, there appears to be a larger role for
the wealth channel in transmitting monetary policy shocks to
total PCE than to expenditures on nondurables and services.
Nevertheless, the response of total PCE under the
counterfactual scenario still lies within the one-standard-error
bands of the baseline scenario. Given the typical margin of
error, even this counterfactual response is apparently not very
different from the baseline scenario.

Why are the responses of consumption to a funds rate shock
under the baseline scenario so similar to those under the
counterfactual scenario? One explanation may lie with the
finding, shown in Chart 1, that the effect of a funds rate shock
on wealth is quite transitory, typically dying out in less than two
years. Lettau and Ludvigson (2001b) show that such transitory
changes in wealth have little, if any, impact on consumer
spending. If important movements in consumption occur only
in response to permanent changes in asset values, as indicated
by results in Lettau and Ludvigson (2001b), the wealth channel
of monetary policy transmission to consumption is likely to be
quite small, consistent with what we find. This may also explain
why the response of consumption to a wealth shock in Chart 1
is estimated so imprecisely: the response of wealth to its own

CHART 3
Response of Total Consumption Spending
to a Federal Funds Rate Shock
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Source: Authors’ vector autoregressions using data described in the
appendix.

Notes: The chart shows a twenty-quarter response of variables to a
one-standard-deviation (81 basis points) innovation in the federal
funds rate. The vertical axis represents percent deviations of variables
(basis-point deviations of the federal funds rate). The sample period
is 1966:1 to 2000:3.

innovation appears largely (but not entirely) transitory,
suggesting that it is a mixture of permanent shocks (to which
consumption may respond) and transitory shocks (which
appear to have little influence on spending).

The simulations of our restricted VAR show less of a role for
the consumption-wealth channel than do the large-scale
econometric models. In part, this divergence reflects a
difference in the nature of the policy experiments. In the
WUMM and DRI model simulations, all changes in the federal
funds rate are treated as exogenous policy changes, and the
resulting changes in all other variables are viewed as reflecting
the impact of the change in the funds rate. In reality,
policymakers react to the economic environment. It is easy to
believe that increases (reductions) in the federal funds rate have
in part been spurred by forces—such as increasing (declining)
inflation—that have led to reductions (increases) in wealth and
spending. The WUMM and DRI simulations could include
these endogenous correlations, possibly overstating the role of
the wealth channel.

The simulation with the FRB/US model is more similar to
the one using our VAR, since the policy experiment consists of
gauging the effect of an innovation in the funds rate, rather
than a simple change in the rate. The FRB/US model does
exhibit a larger long-run wealth channel than our VAR model,
but it appears that for a period of a year or so the two models
are in rough agreement. In the FRB/US model, a 100-basis-
point innovation in the funds rate changes consumer spending
on nondurable goods and services by about 1/4 percent after
one year (see the table). This effect is reduced by about
0.1 percentage point if there is no associated change in wealth.
In our VAR model, a one-standard-deviation innovation in the
funds rate (about 80 basis points) reduces spending a bit less
than 1/4 percent after one year (Chart 2), with something less
than 0.1 percentage point of that response attributable to the
wealth channel. The FRB/US model, however, does have a
considerably stronger wealth effect than ours further out. The
reasons for the divergence are unclear and could conceivably
reflect some of the details of the modeling of sectors of the
economy and financial system not addressed in our model. We
believe that our strategy of concentrating directly on the wealth
channel for consumption gives us a firmer idea of its general
magnitude, though in principle a more fully specified model
could yield better estimates. Although the FRB/US model is a
major advance in large-scale econometric modeling, ithas been
subject to some of the same criticisms as the earlier models
(see, for example, Leeper, Sims, and Zha [1996]).

In summary, the results from our structural VAR models in
Charts 2 and 3 provide little support for the view that the
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wealth channel is the dominant source of monetary policy
transmission to consumption. In particular, the response of
nondurables and services spending is virtually identical under
our baseline and counterfactual scenarios, implying that, on
the margin, it matters little for consumption whether wealth is
affected by the monetary policy shock or not. This finding may
be attributable to the transitory nature of funds rate
innovations on asset values.

IncLupiNng CoMMODITY PRICES

We present a six-by-six set of impulse responses in Chart 4,
obtained when the system contains the log of a spot commodity
price index, using nondurables and services spending as the
measure of consumption. In the VAR literature on monetary
policy, it is common to include a spot commodity price index
system to account for price pressures not captured by other

CHART 4

Impulse Responses, Six-Variable Structural VAR with Commodity Prices
Using Nondurables and Services Consumption
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Source: Authors’ vector autoregressions using data described in the appendix.

Notes: The chart shows the twenty-quarter response of variables to a one-standard-deviation (81 basis points) innovation in the federal
funds rate. The dashed lines represent one-standard-error bands. The sample period is 1966:1 to 2000:3.
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variables in the system about which the Federal Reserve may
have information. In addition, the inclusion of a commodity
price index is suggested by Sims (1992) as a way of eliminating
the so-called price puzzle in monetary policy VARs. As is
common in recent data, however (for example, Goto and
Valkanov [2000]), we find that the inclusion of this index
reduces, but does not eliminate, the finding that prices initially
increase in response to a federal funds rate shock (Chart 4).

A commodity price shock has a strong negative effect on real
consumption, real labor income, and real wealth—and raises
the federal funds rate immediately. In addition, in the six-
variable system that includes commodity prices, wealth is never
adversely affected by a positive innovation in the federal funds
rate, as it is in the five-variable system (although the standard-
error bands indicate that the wealth response to funds rate
shocks in the six-variable system is not statistically different
from zero over most of the impulse horizon). Taken together,
these findings suggest that asset prices are depressed not by
federal funds rate shocks per se, but are instead depressed by
the mounting price pressures, captured in the commodity price
index and inflation itself, to which the Federal Reserve
endogenously responds. Once we control for the Federal
Reserve’s endogenous policy response to these price pressures,
federal funds rate shocks have no negative impact on
household net worth. This is important because it suggests

CHART 5

Response of Nondurables and Services
Consumption to a Federal Funds Rate
Shock, Six-Variable Model
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funds rate. The vertical axis represents percent deviations of variables

(basis-point deviations of the federal funds rate). The sample period
is 1966:1 to 2000:3.

that direct inflationary pressures depress asset values, and that
the majority of the impact of Federal Reserve policy on asset
values is attributable to the central bank’s response to such
inflationary pressures—not to higher short-term interest rates
as such. Results using total PCE as the consumption measure
are comparable, except that the response of spending to a
federal funds rate shock is not statistically different from zero.

The counterfactual simulations for the six-variable VAR are
shown in Charts 5 and 6. Notice that because wealth now
responds positively to a federal funds rate shock in Chart 4, the
decline in consumption, in response to a funds rate shock with
the wealth channel shut off, is now slightly greater than it is
under the baseline scenario (Chart 5). As before, however, the
response of consumption under the counterfactual scenario
lies within the one-standard-error bands of the baseline
scenario, suggesting that the two scenarios are not statistically
different from one another. Similarly, the response of total PCE
to a funds rate shock (Chart 6) under the baseline scenario is
virtually indistinguishable from the alternative scenario in
which the wealth channel is shut down.

In summary, there is no evidence that the inclusion of
commodity prices alters the main conclusion from the five-
variable VAR—namely, that the wealth channel is a relatively
unimportant one in transmitting the effects of monetary policy
to the consumer sector. The evidence does suggest that higher

CHART 6
Response of Total Consumption Spending to
a Federal Funds Rate Shock, Six-Variable Model
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one-standard-deviation (81 basis points) innovation in the federal
funds rate. The vertical axis represents percent deviations of variables
(basis-point deviations of the federal funds rate). The sample period
is 1966:1 to 2000:3.
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prices depress asset values and that the majority of the impact
of Federal Reserve policy on asset values may be attributable to
the central bank’s response to inflationary pressures, and not to
higher short-term interest rates per se.

We also explored two additional specifications of the VAR
system studied above to check the robustness of our key results.
First, we conducted our experiments using stock market wealth
and non-stock-market wealth separately, in place of total
household net worth. Second, we estimated the VAR separately
in two subsamples: 1966:1 to 1979:1 and 1979:2 to 2000:3.
Again, none of our main conclusions changed.'®

CONCLUSION

The goal of this paper is to provide a better understanding of
the channels through which monetary policy influences real
variables. Focusing on monetary transmission to consumption,
we ask how important the Federal Reserve’s impact on
household wealth is in influencing real spending.

In general, our results suggest that the wealth channel plays

a minor role in the transmission of monetary policy to
consumption. Instead, the direct effects of higher interest rates
on consumption appear to be more important in transmitting
monetary policy to the real economy. This finding may be
attributable to the transitory nature of the federal funds rate
innovations on asset values, which have been found elsewhere
to have little impact on consumer spending. Our results also
suggest, however, that asset values may be largely influenced
not by federal funds rate increases per se, but by the mounting
price pressures to which the Federal Reserve endogenously
responds. Both higher consumer prices and higher commodity
prices are found to lower real asset values substantially.

It would be interesting to extend our analysis to determine
how much of the impact of higher prices on wealth is
attributable to the central bank’s endogenous response to such
inflationary pressures, and how much is attributable to higher
inflation alone. Such a focus requires a methodology for
uncovering the systematic effects of monetary policy, a
challenging and intriguing task for future research.
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APPENDIX

CONSUMPTION

Consumption is measured as either total personal
consumption expenditures or expenditures on nondurables
and services, excluding shoes and clothing. The quarterly data
are seasonally adjusted at annual rates, in billions of
chain-weighted 1996 dollars. The components are
chain-weighted together, and this series is scaled up so that the
sample mean matches the sample mean of total personal
consumption expenditures. Our source is the U.S. Department
of Commerce, Bureau of Economic Analysis (BEA).

TorarL PERsONAL CONSUMPTION
EXPENDITURES

Total personal consumption expenditures are measured as the
sum of personal consumption expenditures on durable goods,
nondurable goods, and services. The quarterly data are
seasonally adjusted at annual rates, in billions of
chain-weighted 1996 dollars. Our source is the BEA.

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
salaries/(wages and salaries + proprietors’ income with IVA
and Ccadj + rental income + personal dividends + personal
interest income)] x personal tax and nontax payments, where
IVA is inventory valuation and Ccadj is capital consumption
adjustments. This measure is deflated using the chain-type
price deflator referenced below. Our source is the BEA.

WEALTH

Total wealth is household net wealth in billions of current
dollars, measured at the end of the period. We lag this series
one period to produce a measure of beginning-of-period
wealth. Stock market wealth includes direct household

holdings, mutual fund holdings, holdings of private and public
pension plans, personal trusts, and insurance companies.
Nonstock wealth is the residual of total wealth minus stock
market wealth, and includes ownership of nonpublicly traded
companies. This measure is deflated using the chain-type price
deflator referenced below. Our source is the Board of
Governors of the Federal Reserve System.

PRrRiICE DEFLATOR

The nominal after-tax labor income and wealth data are deflated
by the personal consumption expenditure chain-type deflator
(1996 = 100), seasonally adjusted. Our source is the BEA.

FEDERAL FUNDS RATE

The federal funds rate is the effective quarterly rate, in percent
per annum, calculated as the quarterly average of daily data.
Our source is the Board of Governors of the Federal Reserve
System.

CoMMODITY PRICES

Commodity prices are measured by the Commodity Research
Bureau spot index for all commodities (1967 = 100). Data are
quarterly averages of monthly data. Our source is the
Commodity Research Bureau.

PRrICES

Prices are measured by the seasonally adjusted consumer price
index for all items (1982-84 = 100). Our source is the U.S.
Department of Labor, Bureau of Labor Statistics.
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ENDNOTES

1. Necessary conditions included not only that the quantity of real
balances affect the real demand for goods and services, but also that
relative wage and price determination be independent of the price

level.

2. Modigliani (2001) offers some interesting insights into the
development of the life-cycle hypothesis and the FRB model.

3. Most notably, the output response to a change in short-term

interest rates is reduced by more than one-half over a period of several
years when the wealth response to the interest rate move is removed.
This wealth effect, of course, includes changes in all forms of spending,

not just on nondurable goods and services.

4. For instance, “the increase in stock market wealth from 1994 into
early 2000 raised consumption growth by about 1 1/3 percent per
year”(Council of Economic Advisers 2001, p. 61).

5. We have elsewhere (Ludvigson and Steindel 1999; Lettau and
Ludvigson 2001a) argued that only “permanent” changes in the stock
market affect consumer spending, and that a large fraction of the
late-1990s bull market was not permanent. This earlier work, taken by
itself, is only indirectly relevant to the policy transmission issue. The
key question is whether changes in market values induced by policy

changes are viewed by consumers as permanent.

6. In these full-model exercises, the difference between the estimates
with and without wealth effects takes into account varying influences
on consumer spending other than the stock market. In other words,

these exercises still shut off the effect of wealth on all variables in the
system, rather than just shutting off the marginal impact of wealth on

consumption, as we do in the next section.

7. Nor do they settle the issue of a more generalized wealth channel for
monetary policy. We viewed wealth channels as operating through
changes in the real value of wealth. Many versions of wealth-credit
channels of policy assert that nominal wealth changes affect real

activity—for instance, by changing credit constraints.

8. Recent papers that investigate the importance of the systematic
component of monetary policy include Bernanke, Gertler, and
Watson (1997), which assesses the extent to which aggregate output
and price fluctuations are attributable to the Federal Reserve’s
response to exogenous oil shocks. In a different approach, Hoover and
Jordd (2001) use regime shifts to decompose monetary policy actions

into systematic and unsystematic components.

9. The VAR literature that examines monetary policy often uses GDP
as an income measure, but this is done in a context that excludes asset
values from the VAR. Since we focus on monetary transmission to
consumption, it makes sense to include variables in our system that
would be implied by virtually any model of consumer behavior—
hence the choice of labor income along with household wealth

(see, for example, Campbell [1987], Gali [1990], Deaton [1991], and
Lettau and Ludvigson [2001b]). Moreover, because wealth is part

of the implied consumption function of our model, nonlabor forms
of income (such as dividend, rental, and interest income) should
already be capitalized in the value of asset wealth. Thus, all the forms
of income that constitute GDP are fully accounted for in our empirical
system. Regardless, our main conclusions are not substantively altered

by replacing labor income with GDP.

10. Details of how we identify and estimate this VAR are provided in
a technical appendix, available at <http://www.econ.nyu.edu/user/

ludvigsons> or <http://www.stern.nyu.edu/~mlettau>.

11. This assumption is admittedly more plausible in monthly data
than it is in our quarterly data, and admittedly less plausible for the

commodity price index, which we include in the system later.

12. A timing convention is needed because the level of consumption
is a flow during the quarter rather than a point-in-time value
(consumption data are time-averaged). If we think of consumption
for a given quarter as measuring spending at the beginning of the
quarter, then the appropriate measure of wealth is beginning-
of-period wealth. This seems to us the most reasonable assumption,
since in this scenario households can “stock their refrigerator” at the
beginning of the period and consume over the period by running
down that stock during the period. However, if we think of
consumption for a given quarter as measuring spending at the end of
the quarter, then the appropriate measure of wealth is end-of-period
wealth. As a robustness check, we performed our empirical tests under
both timing assumptions and found that the conclusions we present
here are not altered by whether wealth is measured at the beginning or

end of the period.

13. For evidence that the log of nondurables and services expenditure
can be well characterized by a random-walk process, see Harvey and

Stock (1988), Cochrane (1994), Ludvigson and Steindel (1999), and

Lettau and Ludvigson (2001a, b).

14. We also conducted a test of this assumption, similar to the one

in Bernanke and Gertler (1999). Specifically, we estimated a single-
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ENDNOTES (CONTINUED)

equation “reaction function” for the federal funds rate, FF; , by
instrumental variables (IV), using as instruments variables known at
time tor earlier. Thus, FF, is estimated as the dependent variable in an
IV regression on Ac;, 4y, , Ap,, plus the log difference of a spot
commodity price index, Acp;. Three quarterly lags of each of these
variables, and of the funds rate, were used as instruments. In addition,
we added the current and three lagged values of the log difference in
asset wealth, Aa, . If monetary policy reacts directly to asset values, the
contemporaneous and lagged value of Aa, should have independent
forecasting power for FF, in the IV regressions. In a sample spanning
1966:1 to 2000:3, we find, consistent with the results in Bernanke and
Gertler (1999), no evidence that the Federal Reserve reacts directly to
asset values. The coefficients on the contemporaneous and lagged

value of Aa, are not jointly significant determinants of FF, , and,

more generally, the overidentifying restrictions of this regression

are not rejected.

15. The log of aggregate consumption, ¢, is measured as real
nondurables and services expenditure, excluding shoes and

clothing. We focus on this measure because theories of consumer
expenditure apply to the flow of consumption; durables expenditures
are excluded in this definition because they represent replacements
and additions to a capital stock, rather than a service flow from the

existing stock.

16. The results are available at <http://www.econ.nyu.edu/user/

ludvigsons> or <http://www.stern.nyu.edu/~mlettau>.

FRBNY Econowmic Poricy REVIEW / MAY 2002 131




REFERENCES

Ando, A., and F. Modigliani. 1963. “The Life Cycle Hypothesis of
Saving: Aggregate Implications and Tests.” AMERICAN EcoNoMIC
RevIEwW 53, no. 1: 55-84.

Bernanke, B. S. 1986. “Alternative Explanations of the Money-Income
Correlation.” CARNEGIE-ROCHESTER CONFERENCE SERIES ON
PusLic PoLicy 25 (autumn): 49-99.

Bernanke, B. S., and A. Blinder. 1992. “The Federal Funds Rate and the
Channels of Monetary Transmission.” AMERICAN EcoNoMIC
ReviEw 82, no. 4: 901-21.

Bernanke, B. S., and M. Gertler. 1999. “Monetary Policy and Asset
Price Volatility.” Federal Reserve Bank of Kansas City EconoMIC
Review, fourth quarter: 17-53.

Bernanke, B. S., M. Gertler, and M. Watson. 1997. “Systematic
Monetary Policy and the Effects of Oil Price Shocks.” BROOKINGS
PAPERS ON EcoNOMIC ACTIVITY, no. 1: 91-142.

Blanchard, O., and M. Watson. 1986. “Are Business Cycles Alike?”
InR.J. Gordon, ed., THE AMERICAN BUsINEss CyCLE: CONTINUITY

AND CHANGE, 123-56. Chicago: University of Chicago Press.

Brumberg, R., and F. Modigliani. 1954. “Utility Analysis and the
Consumption Function: An Interpretation of Cross-Section
Data.” In K. Kurihara, ed., PosT-KEYNESIAN ECONOMICS.

New Brunswick, N.J.: Rutgers University Press.

————. 1980. “Utility Analysis and Aggregate Consumption
Functions: An Attempt at Integration.” In THE Lire CYCLE
HyroTHESIS OF SAVING. Vol. 2 of A. Abel, ed., THE COLLECTED

PapErs oF FRANCO MobiGLiANI. Cambridge: MIT Press.

Campbell, J. Y. 1987. “Does Saving Anticipate Declining Future Labor
Income? An Alternate Test of the Permanent Income Hypothesis.”
ECONOMETRICA 55, no. 6 (November): 1249-73.

Campbell, ]. Y., and G. Mankiw. 1989. “Consumption, Income,
and Interest Rates: Reinterpreting the Time Series Evidence.”
In O. Blanchard and S. Fischer, eds., NBER MACROECONOMICS
ANNUAL 1989, 185-216. Cambridge: MIT Press.

Cochrane, J. H. 1994. “Permanent and Transitory Components of
GDP and Stock Prices.” QUARTERLY JOURNAL OF EcoNnomiIcs 109,
no. 1 (February): 241-65.

———.1998. “What Do the VARs Mean? Measuring the Output
Effects of Monetary Policy.” JOURNAL OF MONETARY
Econowmics 41, no. 2: 277-300.

Council of Economic Advisers. 2001. “Economic Report of the
President.” Washington, D.C.

Deaton, A. 1991. “Saving and Liquidity Constraints.” ECONOMETRICA
59, no. 5 (September): 1221-48.

de Leeuw, F., and E. M. Gramlich. 1969. “The Channels of Monetary
Policy.” Federal Reserve BULLETIN 55: 472-91.

Gali, J. 1990. “Finite Horizons, Life-Cycle Savings, and Time-Series
Evidence on Consumption.” JOURNAL OF MONETARY
Economics 26: 433-52.

Gilbert, J. 1982. KeYNES’ IMPACT ON MONETARY EcoNOMICS.

London: Butterworth Scientific.

Goldsmith, R. W. 1955. “National Balance Sheets and National
Wealth Statements, 1896 to 1949.” In A STUDY OF SAVING IN THE
UntteD STATES. Vol. 3 of R. W. Goldsmith, D. S. Brady, and
H. Mendershausen, eds., SPECIAL STUDIES. Princeton, N.J.:

Princeton University Press.

Goto, S., and R. Valkanov. 2000. “The Fed’s Effect on Excess Returns
and Inflation Is Much Bigger Than You Think: A Covariance
Decomposition Approach.” Unpublished paper, University of

California at Los Angeles Anderson School of Business.

Harvey, D., and J. H. Stock. 1988. “Continuous Time Autoregressive
Models with Common Stochastic Trends.” JourNAL oF ECcoNOMIC

DyNamics AND CONTROL 12: 365-84.

Hoover, K. D., and O. Jordd. 2001. “Measuring Systematic Monetary
Policy.” Unpublished paper, University of California at Davis.

Leeper, E. M., C. Sims, and T. Zha. 1996.“What Does Monetary Policy

Do?” BROOKINGS PAPERS ON EcoNnoMIC AcTIVITY, no. 2: 1-63.

Lettau, M., and S. Ludvigson. 2001a. “Consumption, Aggregate Wealth
and Expected Stock Returns.” JOURNAL OF FINANCE 56, no. 3:
815-49.

132 MONETARY PoLICY TRANSMISSION




REFERENCES (CONTINUED)

———.2001b. “Understanding Trend and Cycle in Asset Values:
Bulls, Bears, and the Wealth Effect on Consumption.”
Unpublished paper, New York University.

Lucas, R. 1976. “Econometric Policy Evaluation: A Critique.”
CARNEGIE-ROCHESTER CONFERENCE SERIES ON PUBLIC
Poricy 1: 19-46.

Ludvigson, S., and C. Steindel. 1999. “How Important Is the Stock
Market Effect on Consumption?” Federal Reserve Bank of

New York EcoNomic Poricy Review 5, no. 2 (July): 29-51.

Modigliani, F. 1944. “Liquidity Preference and the Theory of Interest
and Money.” ECONOMETRICA 12, no. 1: 44-88.

—————.1963. “The Monetary Mechanism and Its Interaction with
Real Phenomena.” REVIEW oF ECONOMICS AND STATISTICS 45,

no. 1: 79-107.

——— 1971. “Consumer Spending and Monetary Policy: The

Linkages.” Federal Reserve Bank of Boston CONFERENCE SERIES 5.

———.2001. ADVENTURES OF AN EcoNomisT. New York: Texere.

Patinkin, D. 1965. MONEY, INTEREST, AND PRICES: AN INTEGRATION

OF MONETARY AND VALUE THEORY. New York: Harper and Row.

Reifschneider, D., R. Tetlow, and J. Williams. 1999. “Aggregate
Disturbances, Monetary Policy, and the Macroeconomy: The FRB/

US Perspective.” Federal Reserve BULLETIN 85: 1-19.

Romer, C. D., and D. H. Romer. 2000. “Federal Reserve Private
Information and the Behavior of Interest Rates.” AMERICAN
Economic REviEw 90, no. 3: 429-57.

Sims, C. A. 1980. “Macroeconomics and Reality.” ECONOMETRICA 438,

no. 1 (January): 1-48.

———.1986. “Are Forecasting Models Usable for Policy Analysis?”
Federal Reserve Bank of Minneapolis QUARTERLY REVIEW 10,

no. 1 (winter): 1-16.

——.1992. “Interpreting the Macroeconomic Time Series Facts:
The Effects of Monetary Policy.” EurorEaN EcoNoMIC
REVIEW 36, no. 5 (June): 975-1000.

Sims, C. A., and T. Zha. 1999. “Error Bands for Impulse Responses.”
EcoNoMETRICA 67, no. 5: 1113-55.

Stock, J., and M. Watson. 2000. “Forecasting Output and Inflation:
The Role of Asset Prices.” Unpublished paper, Princeton
University.

The views expressed are those of the authors and do not necessarily reflect the position of the Federal Reserve Bank of New York
or the Federal Reserve System. The Federal Reserve Bank of New York provides no warranty, express or implied, as to the
accuracy, timeliness, completeness, merchantability, or fitness for any particular purpose of any information contained in
documents produced and provided by the Federal Reserve Bank of New York in any form or manner whatsoever.

| FRBNY Economic Poricy REviEw / May 2002 133




