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I. INTRODUCTION

Money plays an important role in the European Central Bank’s (ECB’s) monetary policy
strategy. According to the ECB, monetary analysis (formerly known as the “monetary
pillar”) helps to guide the policy-making process of the Governing Council by providing
information on “medium to long-term trends in inflation, given the close relationship
between money and prices over extended horizons” (ECB, 2003, p. 79). It also serves as a
communication device by stressing the ECB commitment to price stability. While a certain
proximity to the monetary targeting framework of the German Bundesbank was intentional
when the ECB announced its strategy, the ECB later made it clear that monetary analysis is
neither its sole nor its most important guide to policy decisions. Today, the prime function of
monetary analysis is to serve “as a means of cross-checking, from a medium to long-term
perspective, the short to medium-term indications coming from economic analysis” (ECB
2003, p. 87), which is a broad-based analysis of price developments in the short to medium
run based on non-monetary indicators. Still, the continued explicit reliance on money to
guide monetary policy is a distinguishing feature of the ECB’s framework compared to that
of other central banks.

Figure 1. M3 Growth and Policy Rate in the Euro Area, 1999-2008
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In practice, the implementation of the money-based element of the ECB’s policy strategy has
been challenging. In particular, the repeated surges of nominal M3 growth beyond the ECB’s
reference value (see Figure 1) have made it increasingly difficult for outside observers to
understand the transmission of monetary analysis into policy action, however indirect and
conditional. Despite an impressive effort by the ECB to identify and explain to the wider
public the various special factors (such as international portfolio shifts) potentially clouding
the informational content of the monetary indicator, financial markets appear to no longer put
appreciable weight on ECB communication relating to the monetary analysis. Instead, they
appear to focus almost exclusively on communication related to economic analysis.



At the same time, academic economists are debating intensively the ECB’s monetary
analysis. ECB watchers have criticized what they perceive as a breakdown in communication
in the implementation of the “monetary pillar.” More fundamentally, recent theoretical
research casts doubt on the notion that monetary policy, almost by definition, needs to be
based on a theoretical framework giving prominent role to monetary factors. Indeed, the
standard New Keynesian dynamic general equilibrium (GE) model focuses almost
exclusively on the interest rate channel of monetary policy, reducing the role of money to a
unit of account. As a consequence, the underlying theoretical rationale of the “two pillar”
approach has been questioned. Empirically, too, the case of a causal or even an informational
role of money for inflation has been challenged. And while others disagree with these
theoretical and empirical results, it is probably fair to say that there remains much debate
about the role of money in monetary policy.

This discussion is highly relevant from the ECB’s perspective, and policy makers appear to
follow it closely. The ECB’s evaluation of the role of money in its monetary strategy in 2003
already reflected some of the arguments discussed above, and the ECB has taken an even
more active role in this debate since. For instance, in November 2006 the ECB hosted a
conference on “The Role of Money—Money and Monetary Policy in the Twenty-First
Century”, and the proceedings suggest a lively debate joint by both central bankers and
academics.' That the topic is one where both areas often converge is also highlighted by a
recent stream of working papers involving euro-area central bank staff members discussing,
among other things, the stability of euro-area money demand and the implications for ECB
policy.?

Against this background, this paper revisits the case for the ECB’s “monetary pillar.”
Starting from a brief description of the evolution of the ECB’s monetary pillar (Section II),
the paper surveys the ongoing theoretical and empirical debate on the role of money for
inflation as well as arguments in support of a prominent role for money in monetary policy in
partial as well in general equilibrium settings (Sections III and V). In addition to the
underlying macroeconomics, the paper also reviews the more disaggregate aspect of the
ECB’s monetary analysis, taking a closer look at the ECB’s experience with explaining the
shorter-run movements of monetary aggregates in light of financial market integration and
innovation (Section V). Finally, some theoretical and institutional arguments for a steady
hand in developing the ECB’s monetary strategy further are discussed (Section VI).
Section VII concludes.

! See Beyer and Reichlin (2008).

? This exchange was reflected in a speech by Banque de France Governor Christian Noyer (2007), who
suggested excluding from the ECB’s money growth figures growth stemming from money holding by private
equity or investment funds. ECB Vice-President Lucas Papademos, also in a public appearance, was later
reported to refute the idea, however, pointing to the role of the broader aggregate as an inflation indicator
(Reuters 2007). Bloomberg (2007) reported around the same time that ECB President Claude Trichet and
German Bundesbank Governor Axel Weber in public supported an important role for money in ECB monetary
policy (see also Dow Jones 2007).



The first policy conclusion resulting from this analysis is that integrating monetary and
economic analysis in a unified monetary strategy framework would have several advantages.
There is little doubt that money plays a larger role for inflation, both theoretically and
empirically, than some critics let on. But its contribution relative to other (or, in ECB
parlance, economic) factors is often limited and, thus, can and should be put into perspective
and interpreted in a consistent setup that also allows for feedbacks between the different
determinants of inflation. Modern general equilibrium models provide such a tool by
allowing for a structural and/or informative role for money in addition to key economic
factors, and can help lift the idea of cross checking from the confinements of partial
equilibrium approaches. This will further clarify the ECB’s monetary strategy and greatly
simplify the communication of policy implications.

A second policy recommendation would be to shift the emphasis of disaggregated monetary
analysis from judgmental M3 adjustments to providing input into financial stability analysis.
Little is to be gained from attempts to adjust the M3 reference value approach to the endless
stream of financial innovation in a systematic manner. And any underlying theoretical insight
should be discussed in the unified analytical framework. However, there may be valuable
information in following the financial sector developments underlying aggregate liquidity
from a stability perspective.

Overall, with the ECB’s reputation now well established, there is little or no downside risk to
refining its monetary strategy within a unified framework. This would facilitate regaining
markets’ attention for monetary developments as their implications for the economy, notably
prices, and finance are increasingly better understood.

II. A BRIEF GUIDE MONETARY ANALYSIS IN THE ECB’S STRATEGY AND ITS EVOLUTION
SINCE 1998

Money is a key ingredient in the ECB’s monetary strategy, which guides its policy-making
process and communication with the public (ECB 1999, ECB 2003b—see Figure 2 for an
overview).” Guidance for the policy process is provided by an analytical framework,
encompassing (using the ECB’s post-2003 terminology) monetary and economic analysis to
ensure that the Governing Council has the information necessary to align monetary policy
with the goal of price stability. The same framework also serves as a vehicle for
communication, where it can help to establish confidence that the ECB is credibly committed
to and able to achieve this goal. While economic analysis is focused on the short- and
medium-run inflation outlook based on a broad range of non-monetary factors, monetary
analysis aims at the medium- to long-run implications of monetary developments for
inflation. Note that the medium-run time horizon where monetary and economic analysis
overlap—probably best defined as between one year and four to five years, including the
business cycle frequency—is perhaps to most relevant from a policy perspective. It is well

3 According to the ECB (1999, p. 43), in addition to the guiding goal of price stability, the monetary strategy
“imposes a clear structure on the policy-making process” and is a “vehicle for communicating with the public.’
See also ECB (2004a). In what follows, we focus only on the two latter elements.

’



known that monetary policy operates with lags and is commonly thought to influence
inflation most after 6 to 8 quarters.*

Figure 2: A Stylized View of the Role of Money in the ECB’s Monetary Strategy
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Sources: ECB (1999, 2003b, 2004) and IMF staff.

Monetary analysis encompasses what, for the present purposes, can be called a
macroeconomic and a disaggregate (or more micro-oriented) perspective. The
macroeconomic part of the analysis is implemented predominantly through a comparison of
annual nominal M3 growth with a reference value, which is to reflect medium- to long-term
monetary developments in line with the ECB’s goal of price stability. However, early on the
ECB (1998) was careful to state that interest rates would not be adjusted mechanically in
response to deviations of actual growth from the reference value, and that it had not bound
itself to an intermediate monetary target—as had one of its predecessors, the German
Bundesbank. The reference value was to be used to discover and understand inflationary
pressure building over the medium run: “in the first instance, a deviation of monetary growth
from the reference value will prompt further analysis to identify and interpret the economic
disturbance that caused the deviation” (ECB 1999, p.49). And only if this analysis indicated a
relevant threat to price stability, the ECB would act.’

* The notion of monetary analysis as a “cross check” of economic analysis also implies that both approaches
apply to the same policy-relevant time horizon (see, e.g., Jaecger 2003).

> The ECB is constantly working on improving its monetary analysis. For example, Papademos (2006, p. 4)
points out that the ECB is carrying out research aimed at “...incorporating a richer financial sector into dynamic
stochastic general equilibrium models, in order to study the role of financial variables in the conduct of
monetary policy.” He goes on to note that (p. 5) “...the monetary analysis of the ECB has evolved over time and
is fairly comprehensive, going beyond the standard assessment based on the quantity theory of money and the
stability of money demand.” Beyond the improvements of the macroeconomic part of the monetary analysis,
Papademos (2006, p. 6) also emphasis “the usefulness of monitoring and assessing monetary and credit
developments...for the safeguarding of financial stability.”



In addition, monetary analysis takes a disaggregate perspective, focusing on other indicators
of liquidity developments than M3. For instance, the ECB would carefully look not only at
aggregate figures, but also scrutinize other monetary aggregates, private credit growth, as
well as their counterparts in the aggregate balance sheet of monetary and financial
institutions. As the ECB (1999) wrote, the general idea of looking beyond M3 was to provide
useful “background information” for the assessment of aggregate developments—for
example, to help separate transitory from price-relevant movements in monetary conditions.

These salient features of the ECB’s monetary analysis have remained in place throughout its
short history, but difficulties in implementation occurred early on, building pressure for
changes in the framework. As Farugee (2005) and de Haan and others (2005) describe in
some detail, starting as early as 2000, observed nominal M3 growth rates relative to the
reference value were increasingly difficult to square with the interest rate decisions taken by
the Governing Council. The ECB stressed in its communication that it had never intended to
interpret the M3 reference value mechanistically and pointed to some of the specific
disaggregate circumstances, such as portfolio shifts, that suggested that not all movements in
M3 were likely to be price-relevant. But, for many, hearing these arguments “caused the
impression that the ECB was looking for some kind of argument to ensure that developments
under the first pillar were in line with the decision taken” (de Haan and others 2005, p.53).

As a consequence, ECB watchers took an increasingly critical view of the “monetary pillar”
during this period. For instance, Cukierman (2001) stressed that a focus on inflation alone
may provide for a more effective communication with the public. Bernanke and others
(1999) also argued that inflation targeting is a communication device well-suited to establish
and uphold a price-stability oriented reputation with economic agents even in the absence of
an explicit monetary component.® And Alesina and others (2001a, 2001b, p. 4) speaking
about a “breakdown in communication,” agreed that the ECB should abandon the two pillar
approach in favor of a simple inflation targeting strategy. While they conceded that there
may be good theoretical and empirical reasons why monetary aggregates may provide
information about future euro-area inflation, they found it hard to “justify why it should be
assigned any special role beyond that of a potentially useful leading indicator of inflation—
and, hence, an additional element in the ECB’s current second pillar.” That the ECB at times
seemed to ignore M3 developments altogether when setting interest rates was
recommendable, “but it should do it for the right reasons.” Arguing a similar case, Bini-
Smaghi and Gros (2000, p.159) stated that “no clear explanation has been given about the
operational role that such a monetary reference value should play in the ECB’s strategy. It is
obviously not an intermediate target, not even in the way that Bundesbank has intended it to
serve in the past, that is, as a main explanatory factor for policy decisions.”

During this period, the ECB and its staff maintained that the M3 reference value at the core
of monetary analysis was valuable. For instance, Issing and others (2001) repeated the strong
empirical relationship between long-run money growth and inflation and their theoretical

® More recently, Fatas and others (2007) showed that empirically any (and not just monetary) nominal target
that is systematically achieved by the central bank is associated with low inflation.



underpinnings, making it a crucial part of monetary analysis and, thus, any monetary policy
strategy. Other arguments raised in support of the ECB’s monetary strategy included the
historical precedence of the Bundesbank’s monetary policy regime and the necessity of some
form of continuity in this regard (de Haan and others 2005). Finally, Issing (2001, p.23)
stressed that, in the ECB’s experience at least, monetary analysis had fared better than
sometimes assumed: “the signals given by ‘headline’ growth rates of key monetary
aggregates...have proven more reliable guides for monetary policy decisions than many
external observers anticipated when the strategy was announced.” But Issing also repeated
that “the Governing Council has always clarified that it will not react in a mechanistic way to
monetary developments and that a careful reading and analysis is always needed.”

Nevertheless, acknowledging that the “two pillars” had posed “challenges for
communication” (ECB 2003b, p.86), in May 2003 the ECB decided to refine its monetary
strategy—and, in particular, monetary analysis.” As the ECB (2003b, p.79) explained, while
careful evaluation had “confirmed the main elements of the strategy originally announced in
1998,” there was reason to “clarify to the public some aspects of the strategy.” A first aspect
was a more precise definition of the ECB’s definition of price stability, which is now meant
to imply inflation of below but “close to” 2 percent. The other pertained to the Governing
Council’s wish “to clarify communication on the cross-checking of information” on future
price developments coming from the two elements of its monetary strategy.

As to monetary analysis, the 2003 changes stressed the medium- to long-term nature of the
M3 reference value, put greater emphasis on the disaggregate perspective, and generally
seemed to downgrade the relative importance of monetary analysis compared to its economic
counterpart. Already the use of the word “cross-checking” signaled that the Governing
Council intended to put its monetary and economic analysis on a more equal footing. In fact,
by announcing a new structure of the introductory statement read by the ECB president to the
media after Governing Council meetings, the Council seemed intent to reverse the previous
order of the two aspects of its monetary strategy. Since 2003 the statement starts with the
economic analysis identifying risks to price stability and only then turns to the monetary
analysis, which now “mainly serves as a means of cross-checking, from a medium to long-
term perspective, the short to medium-term indications coming from economic analysis”
(ECB 2003a). However, with the ECB’s (2003b, 2004) overall orientation at price stability
over the medium-term, both remain relevant.

An important change underscoring the medium- to long-term nature of the reference value
for monetary growth implemented in 2003 is that the Governing Council no longer reviews
the reference value on an annual basis (ECB 2003a). The ECB (2003b, p.91) explained that
this change was in line with the “medium-term nature” of the assumptions underlying the
computation of the reference value since 1999. Presumably, the assumed stability of the
money demand parameters and trends in velocity and potential output were then also
responsible for the fact that the reference value had remained unchanged since 1999.
However, the Council also signaled that it will update the reference value when necessary

7 See also ECB (2003a) and Issing and others (2003).



and remains committed to track monetary developments to identify medium- to long-term
trends in inflation.

In addition, the ECB (2003b, p.89) stressed more the micro perspective of the monetary
analysis. Citing a heightened need to distinguish “temporary phenomena” from more
permanent changes in money demand, which it viewed “as a condition for setting a reference
value for M3 growth”, the ECB (2003b, p.91) announced an even more systematic
monitoring of liquidity conditions beyond M3. The ECB pointed to M3 developments driven
by increased asset price volatility and the resulting portfolio shifts into more liquid assets as
an example for sizable yet probably temporary factors to be monitored in the future.

It seems clear, however, that the ECB’s evaluation of its monetary analysis is ongoing along
a number dimensions. For instance, judging by the steady flow of high-quality research
conferences on relevant subjects and the publications of ECB and euro area central bank
staff, there is a high interest in the theoretical underpinnings of the macroeconomic
perspective. This interest includes empirical evidence on the validity of theories supporting
the reference value approach. But there are also strong efforts to draw theoretical and
empirical conclusion for monetary analysis from contemporaneous dynamic general
equilibrium models. In Sections III and IV, we will discuss the ongoing theoretical and
empirical debate along these lines.

III. SURVEY OF THE THEORETICAL DEBATE

There is an ongoing theoretical debate on the role of money in monetary policy. In the wake
of the monetarist revolution, it seemed natural that central banks charged with keeping
inflation at bay should be predominantly concerned with controlling money growth—or,
more generally, with monetary analysis in terms of the ECB monetary strategy. However,
modern macroeconomics in the New Keynesian tradition makes a strong case for focusing on
interest rate setting alone (e.g., Clarida and others 1999, Woodford 2003). As Woodford
(2007, p.14) argues, “there is nothing structurally incoherent about a [monetary] model that
involves no role whatsoever for measures of the money supply.” Based on this strand of the
literature, the ECB should be focusing on its economic analysis alone. McCallum (2001), on
the other hand, warns that the sheer fact that a model can be written without any direct
reference to monetary aggregates does not mean that money should be ignored as a structural
or informative factor for inflation, and there may be a number of reasons to suspect that the
Woodford-type model may be over-simplified in this respect. The implication of McCallum’s
view, of course, would be that monetary policy may have a rationale to continue to pay
attention to money.

In what follows, we survey the main aspects of this discussion, covering both general and
partial equilibrium models. The survey reinforces some of the advantages of a general
equilibrium approach, which provides, among other things, a more complete picture of the
economy, allows the formulation of model-consistent forward-looking expectations, and
shows greater robustness to the Lucas critique than partial approaches. Even more
importantly, the development of generalized versions of the “cashless” New Keynesian
standard model allows a unified treatment of essential monetary and non-monetary
determinants of inflation in a consistent framework. This suggests that merging the two
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analytical pillars of the ECB’s monetary strategy is a distinct and quite attractive possibility.
In addition to freeing the arguments for a strong role of money in monetary policy from the
confinement of partial equilibrium models, a unified analytical framework also helps
focusing the debate on the relative weight of the economic and monetary factors. The survey
also shows, however, that there is little hope to settle this issue on theoretical ground alone.

A. The Cashless Benchmark: the Standard New Keynesian General Equilibrium
Model

In the cashless New Keynesian model (NKM), money plays little or no role for inflation and
is introduced, if at all, more or less as an afterthought (see, among others, Gali and Gertler
2007). Central banks influence the economy only through the interest rate and its impact on
consumption and investment decisions. And while interest rate control presupposes control of
the money supply at the technical level, the central bank will supply money elastically at the
set rate. As a consequence, aggregate output as well as the resulting time path of inflation is
independent of the money supply. One way to characterize the cashless NKM in light of the
ECB’s monetary strategy would be to say that it focuses exclusively on important elements
of its economic, non-monetary analysis.

To illustrate, consider a standard dynamic stochastic general equilibrium (DSGE) model as
described, for instance, in Woodford (2003). The aggregate supply equation typically
features a Calvo-style staggered price mechanism, where profit maximizing firms take into
account the current output gap and expected future price developments when setting prices.
Others may index prices to past inflation, a theoretical feature that helps the model to better
capture some of the persistence found in real-world inflation data. In a log-linearized form
around the steady state, the aggregate supply equation (or Phillips curve) then takes the form

n,=0.m_+0,En, +0x +¢ , , (Inkm)

t t+1

where 7, is the rate inflation, x, = y, —y, is the output gap, defined as the difference of
output y; from its flexible-price (or natural) potential y;', and &, is a cost-push shock.® The
coefficients 0<0,, <1, 0 ,0 x > 0 summarize deep structural parameters of the underlying

micro-founded model and are, in principle, independent of the monetary policy regime.
Finally, E is the expectations operator, and it is assumed that expectations are formed in a
way that is consistent with the full model and the period ¢ information set.

Aggregate demand is derived from household optimization based on a period utility function

that, in the standard NKM, either excludes real money balances or includes them as a fully
separable argument—a case we will discuss shortly. In both cases the Euler equation yields

X, =0 Ex,, — ¢, (;z -Em,, )+ €t s (2nkm)

¥ Unless otherwise stated, all variables in Sections III.A and III.B are defined as (log) deviations from the steady
state marked by a “*”.
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where ft is the nominal interest rate set by central bank and €, is an aggregate demand

shock. The coefficients ¢ > 0 summarize parameters in the representative household’s utility
function. The presence of the interest rate in the aggregate demand equation gives rise to the
so-called interest rate channel, the core mechanism through which monetary policy
influences the economy and, ultimately, inflation in the NKM.

Similar to the introduction of partial indexation in the Phillips curve, this formulation of the
Euler equation is often extended to allow for habit persistence in consumption. The resulting
introduction of additional leads and lags of the output gap (not shown) is said to greatly
enhance the model’s fit with the data (see, e.g., Fuhrer 2000, Christiano and others 2005).

Lastly, the central bank determines the nominal interest rate. In an optimal policy framework,
the bank bases it decisions on a welfare function derived from the household utility under
commitment. Alternatively, we may assume that it commits to follow a simple rule that links
the time path of the interest rates to current and expected inflation and output gap. For
instance, monetary policy could be following a Taylor-type rule of the form

=%, i +(1-Kk, )k R 4K X)), (3nkm)

where the coefficients k > 0 are chosen so that the model’s equilibrium is well defined.’

If equations (1nkm), (2nkm), and (3nkm) completely describe the equilibrium time path of
output and inflation based on non-monetary or economic factors, what then is the role of
money in this model class? As Woodford (2003) demonstrates, there are various ways of
introducing money into the model without changing its core mechanism. For instance,
households could face cash-in-advance constraints or employ money to reduce transactions
costs for certain goods. Under some assumptions, this can be modeled by including real
monetary balances as a separate argument into the period utility function. Then household
optimization will, in addition to (2nkm), yield a standard money demand function

m, = 'yyyt —'Yii[ +8m,z , (4NKM)

withm, and p, representing the deviation of real monetary balances and output from their

steady state levels, respectively, €, a liquidity preference shock, and where the coefficients
v > 0 are based on parameters in the household’s utility function.

o Equilibrium determinacy is discussed, for instance, in Woodford (2003). Also see Section III.B. Note that,
except for the notation in deviations from the steady state, (3xkm) 1s similar to a forward-looking Taylor rule
with inertia, where the central bank reacts to deviations of inflation from its inflation target (assumed to be
identical with the steady state) and the output gap from its steady state (assumed to compatible with the inflation
target).
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But while the NKM can be amended to explain the demand for monetary balances, money
performs no function of relevance from a policy perspective. Given equations (1xgm),
(2nkm), and (3nkm), money has no structural or causal role to play in determining the
equilibrium time path of inflation. In addition, money is also denied any informational
function. As Woodford (2007) carefully points out, the time path of real balances described
in (4nkm) 1s merely a reflection of contemporaneous developments elsewhere in the economy
distorted by a money demand shock.

It is important to note that the neutrality of money with regard to inflation extends to the
long-run—which reinforces the relevance of the result for the ECB’s current monetary
strategy. The ECB (2003b, p.87) stresses that its monetary analysis is focused predominantly
on the medium- to long-run and asserts that there is a close association between the “more
drawn out and persistent trends” in inflation and the “medium- to long-run trend of money
growth.”'” However, as Woodford (2008) illustrates in some detail, the NKM model with
added money demand implies a long-run correlation between money and inflation (which are
both endogenous variables in the model) despite the absence of a causal or structural
relationship. In other words, while the New Keynesian DSGE model is tuned to short- to
medium-term business cycle frequencies, its implications include the longer run. (Of course,
a corollary of this is that any causal or informational role of money for inflation that could be
established within the NKM framework—see Section II1.B below—would not only be
relevant in the long-run but also at shorter-run business cycle time horizons.)

As a consequence, the policy recommendation stemming from the cashless NKM is that
central banks would be well-advised to ignore monetary developments altogether.
Conditioning monetary policy on monetary developments—e.g. by including money in one
form or another in the Taylor-type rule (3nkm)—will do little to improve the central bank’s
control over inflation. On the contrary, because money demand is subject to shocks,
conditioning interest rates on monetary developments would add unwanted volatility to the
economy. Taken literally, the implication for the ECB’s monetary strategy would be to forgo
monetary analysis and focus on economic analysis alone.

B. The Case for Money in the Generalized New Keynesian Model

The policy recommendations based on the NKM approach could hardly be more
straightforward—but then, or so some argue, the standard model may not be a good
description of a monetary economy. In what follows, we will review some of the key
arguments made for a more prominent role of money, including non-separability and
financial frictions, which give money a causal or structural role in the economy. Another
argument could be equilibrium indeterminacy. Finally, the NKM model can be amended in
various ways to show that money could have an important informative function for monetary
policy.

1% Fischer and others (2008) stress that the ECB’s Quarterly Monetary Assessment is mostly (albeit not
exclusively) targeted at medium- to long-term inflation forecasting. See also the background study by Masuch
and others (2003).
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Non-separability: money and the interest rate channel

Those arguing in favor of a more prominent role of money often stress the lack of generality
of the NKM, and a fairly direct approach to generalization is to lift the separability
assumption of the household utility function. As, among others, Nelson (2002) and Ireland
(2004) have shown, introducing non-separability of money and consumption will introduce a
causal link from monetary aggregates to the output gap and inflation." From the perspective
of the ECB’s monetary strategy, this effectively integrates elements of monetary and
economic analysis in one unified analytical framework.

With the separability assumption lifted, money influences inflation through two channels.
Real balances now enter as an argument into the dynamic demand equation because they
influence the household’s consumption decisions. For the same reason, money enters the
stochastic discount factor of price-setting firms and, thus, the dynamic supply equation.'* As
Andrés and others (2006) show, instead of (1nkm) and (2nkm) in the NKM we then have

~

nt = en — eETEETEl+1 + exxt - emmt +8n,l (lNKMS)

t-1 +
xt = ¢ExExt+1 - ¢i (lt - Eﬁ:Hl )+ d)rnrht - (I)EmE’/hHl + gx,t (ZNKMS)

with 0<8,_<1,6_,6,8 >0,andall ¢>0." Houschold optimization will also yield a

standard money demand function comparable in form to equation (4nkm). Finally, to close
the model, a plausible assumption is that the central bank takes into account that money now
plays a causal role in the economy when setting interest rates. To that end, one can define a
Taylor-type rule

=% i, +(1-K & & +K & +K, M), (3nkMms)

X

' As far as the aggregate implications are concerned, the non-separability argument is conceptually close the
idea that real monetary balances have a direct demand effect in the tradition of Pigou and Patinkin. Ireland
(2001) develops a real balance effect in a cash-in-advance DSGE framework under separable utility. However,
the real balance effect has been met with skepticism, owing, in part, to the dominance of non-money holdings in
private wealth and the fact that outside money (i.e. currency in circulation) is only a small fraction of monetary
aggregates (see Nelson 2003, Brand and others 2003). The Bundesbank (2005) summarizes the evidence on the
real balance model as weak at best for the U.S., the U K., and the euro area as a whole.

12 Note that—assuming a standard household utility function u(.) with u,, u,, >0, t¢c, thy, <0, and u,, > 0—
the direct and indirect impact of contemporaneous money on inflation move into opposite directions, with the
overall impact being a question of the underlying parameters and, thus, ultimately an empirical matter.

1 A variant of the above model introduces, in addition, non-separability across period—that is, habit persistence
in consumption. Andrés and others (2007) show that this adds inertia to output and inflation, and money
demand conveys forward-looking information on output similar to what we discuss in Section I1I.B around
equation (4nkma)-
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where M, represents the deviation of nominal balances from their steady state value, and

where the K > 0 guarantee a well-defined equilibrium (see Rudebusch and Svensson 2002,
Nelson 2003, Andrés and others 2006).

While a relatively straightforward way to ensure money a causal role as a determinant of
inflation in a generalized NKM approach, non-separability is rarely considered a strong
argument among theorists. McCallum (2001) argues that non-separability effects tend to be
small under plausible specifications of the utility function. Woodford (2003) comes to similar
conclusions in his discussion of the “cashless limiting economy”. The basic idea is that,
while money may influence marginal utility from consumption, it is usually required for only
a small fraction of transactions. In the limit, the non-separability argument can therefore be
neglected.

The small empirical literature on money separability also sends ambivalent signals. Kremer
and others (2003) estimate a structural NKM model for German data using a Bayesian
approach and find evidence for the non-separability of money and consumption. These
results are at odds with the negative findings of Ireland (2004) for the U.S. and Andrés and
others (2006) for the euro area, suggesting that there may be cross-country differences to take
into account.' Jones and Stracca (2006) provide more mixed evidence employing a non-
parametric approach. They find that additive separability cannot be rejected for their full
sample period 1991-2005 in the euro area. On the other hand, this result seems to be driven
by a small number of observations, which to the authors suggests that additive separability
holds “most of the time” (Jones and Stracca 2006, p.6). They speculate that additive
separability could be regime-dependent, prevailing mostly in credible low-inflation
environments.

Overall, this suggest that non-separability provides a qualitatively interesting but
quantitatively not compelling reason for integrating monetary factors into the cashless
standard NKM. The question is whether additional arguments can be mustered to strengthen
the case for money in the analytical framework.

Information: money as an indicator

Another argument brought forward to underline the relevance of money in monetary policy is
that of informational frictions. The general idea is that money may complement the
information set of policy makers seeking to control inflation no matter whether it has a
structural or causal role to play in the economy or not. In what follows, we first discuss the
general issue whether money can provide relevant real-time information for policy makers.
In the next step we return to general equilibrium modeling to take a closer look at the idea
that money could, perhaps in addition, reveal crucial forward-looking information. From the
viewpoint of the ECB, the information content of money captured in the latter approach

' The Kremer and others (2003) results are more pronounced in some time samples than others. Also note that
their solution technique deviates from Ireland (2004) and Andrés and others (2006) in that it does not force a
non-explosive solution in the Taylor-type rule.
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could be a further reason to integrate monetary and economic analysis in one analytical
framework.

Observability: money as a source of real-time information

Nelson (2002), following earlier ideas by Meltzer (2001), points out that money may be a
superior index of monetary policy effects than the interest rate. The basic argument is that
money demand is a function of various asset yields (e.g., interest rates of all terms, yields of
real assets such as housing, share yields, the exchange rate, etc.) as well as of unobservable
yields to human capital. As a consequence, monetary aggregates will reflect (equilibrium)
changes of these asset prices and, thus, provide important information to monetary policy
beyond what can be captured by a specific short-term rate. In particular, if the various asset
prices shaping money demand are also relevant for consumption and investment decisions,
real money balances could also be a good indicator of the overall policy stance."

Monetary aggregates may also have important real time informational content within a
standard NKM framework with a traditional money demand function. For instance, it has
been said that money can serve as a real time indicator of real GDP growth, which is
observed with significant lags and subject to (often significant) data revisions (Bundesbank
2005, Masuch and others 2003). Output data is revised substantially for a period of up to nine
month after their first release, while monetary (like price) data are subject to only minor
revisions within a short period after release. Thus, as Coenen and others (2005) conclude,
monetary aggregates could have a significant role in providing information about the current
level of aggregate demand and therefore about the resulting pressures on inflation.'® This also
seems to play some role in practice (Calza and others 2001). Fischer and others (2008, p.5)
report that the ECB looks to short-run money demand dynamics to complement its economic
analysis: for instance, “money demand equations might suggest that strong monetary growth
was a result of strong real income growth and/or a low level of interest rates in the economy.
Strong monetary dynamics would thus be seen as confirmation of signals coming from
conjunctural indicators.”

However, the real-time informational content of monetary aggregates is not undisputed. At a
theoretical level, Gali (2008) argues that the information contained in monetary aggregates
can be misleading. For example, consider a simple economy blessed with a productivity
boom that was fully accommodated by output growth. In such a scenario, output growth
would prompt an increase in money demand that could be taken to signal upward inflation
pressure. However, with the output gap unchanged, inflation would likely remain constant."’

'* See also Brand and others (2003). Masuch and others (2003) discuss empirical evidence supporting the view
that the money stock serves as a proxy for a spectrum of interest rates. As Nelson (2002) shows, the adjustment-
cost approach discussed below can be interpreted as a simple formalization of this idea within a DSGE model.

1 Svensson (2003, p.1070), too, calls the idea of money as an indicator variable “the potentially most useful
role for money in monetary policy analysis.” See also Smets (2003).

17 Stepping outside the DSGE approach, he looks at a simple economy with a Phillips curve and a standard
money demand function. If the productivity increase was fully accommodated by output growth, inflation
would remain constant but the money stock would (still) increase.
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He concludes that a stable money demand relationship does not imply that monetary
indicators are useful in assessing inflation risks.

An additional problem is the (in)stability of money demand, which can introduce a Pool-type
tradeoff between the relative variances of money demand shocks and output
mismeasurements (Coenen and others 2005, Dotsey and Hornstein 2003). More specifically,
while there may be reason to believe that, as a rule, real money demand reflects the true level
of output because households have full information over individual private income, the
underlying household preferences for liquidity may be subject to temporary changes. And
even the Bundesbank (2005, p.21) concedes that “the degree of inaccuracy in measuring
GDP appears to be relatively small in relation to an indirect observation via money growth.”

Finally, the informational advantages of monetary aggregates are disputed from a practical
viewpoint as well. One argument is based on the observation that alternative measures of real
activity other than GDP are readily and timely available (Gali and others 2004). What is
more, the computation of usable figures for monetary aggregates at higher frequencies
requires a number of interventions, too. For instance, the ECB, just as the Bank of England or
the Bundesbank, corrects the monthly level of monetary aggregates for seasonality, end-of-
month effects, reclassifications (e.g., the enlargements of the euro area in 2001 and 2007),
and revaluations (Fischer and others 2008, Appendix C)."

Information biases: money as a Phillips curve cross-check

Despite these issues, Beck and Wieland (2007a) argue that the real-time observability of
money could help policy makers reduce uncertainty about the true time path of potential
output. The basic idea is that—through a standard money demand function—the long-run
component of money growth is correlated with the long-run component of output growth
and, thus, or so the authors argue, the growth rate of potential output.” As a consequence,
long-run money growth can be used to “cross check™ inflation forecasts based on
non-monetary factors and correct any permanent information gap or structural bias of the
central bank with regard to the output gap argument in its policy rule.

More specifically, the authors suggest that the central bank adjusts its interest rate upward
whenever the (appropriately filtered) long-run component of money growth in excess of
observed long-run output growth (weighted by the output elasticity of money demand)
exceeds a critical threshold anchored by the inflation target. If inflation remains below this
threshold, the interest rate follows a conventional Taylor-type rule based on observed
inflation and the output gap. In a simulation exercise using a (backward-looking) DSGE

'® Fischer and others (2008) also document at some length how the increasing importance of portfolio-related
changes for the development of monetary aggregates from the year 2001 onward have reduced the usefulness of
mechanical money demand functions for the ECB’s Quarterly Monetary Assessment. See Section V for a more
detailed discussion.

1 Also see Orphanides (2003). The concept of potential output in current New Keynesian DSGE models is not
necessarily identical with the long-run trend of output. See, for example, Clarida and others (1999) and
Woodford (2003) for a discussion.
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model calibrated to the euro-area economy they show that—under the assumption the central
bank does indeed persistently misjudge the output gap—an interest rate rule based on the
idea of cross-checking can produces sizable stability gains.

While intriguing, the cross-checking idea can be questioned along a number of dimensions.
Obviously, cross checking requires long-run monetary developments to be correctly
identified, which demands a suitable amount of data (see also the discussion of the two-pillar
Phillips curve in Section III.C below). Moreover, it is not entirely clear why the central bank
does not directly exploit excess long-run money growth to directly improve its estimate of
the output gap. In addition, Gali and others (2004, p. 27-29) remark that the ECB need not
observe the development of monetary aggregates to receive information whether policy has
gone off track—it can directly observe the price level instead. And while information on the
price level may be slower in arriving than monetary data, it is very likely available early
enough to allow accurate identification of medium- or long-term trends in time to alter them.
Finally, the question arises whether the assumption of more or less permanent information
impairment on the side of the central bank is the most straightforward way to introduce an
important informational function for money. For instance, the Andrés and others (2007)
model discussed below makes a similar case for money based on the assumption that
household money demand is forward-looking.

Adjustment costs: money as a source of forward-looking information

In addition to their potential real-time information qualities, monetary aggregates may also
be a forward-looking indicator of economic activity—a quality that may be of particular
value to policy makers. Nelson (2002, 2003) argues that monetary aggregates will anticipate
interest rates and output—and, by extension, also inflation—if money demand was forward-
looking.” This will be the case in the presence of adjustment costs for real balances because
already small adjustment costs give cash-holding households an incentive to smooth their
stock of real monetary balances over time.”'

This idea can be incorporated in the standard NKM model discussed in Section III.A, while
otherwise keeping the framework (1 nkm) and (2nkm) intact. Andrés and others (2007) show
that in this case real money demand becomes

mt = Yyyt - Yi ‘t +7mmt—l +7EmEm + 8m,t s (4NKMA)

t+1

%% Given potential output, the link to inflation would be provided by a dynamic AS-equation such as (1xxy)—
see above. The fact that monetary policy involves complex transmission processes, including port-folio
rebalancing, has also recently been stressed by Goodfriend (2000).

2l Note that a simple cash-in-advance constraint of the form M, ;/P,; > Y, (with P indicating the price level and
M the nominal level of money stocks) would, in principle, also create forward-looking behavior of households
or investors. The standard assumption is M,/P, > Y,, which is mimicked by money-in-utility frameworks where
the contemporaneous money stock enters the utility function (see Section III.A above).
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where all ¥ >0 and g,,, is a money demand shock stemming from household preferences.

Note that money demand is now influenced by lagged as well as expected real balances, the
latter of which implies that it will reflect the entire expected future time path of interest rates
and output.” Nelson (2003) then argues that in the presence of informational frictions—for
instance, if current private sector shocks are unknown to the central bank (see Aoki 2006)—
incorporating money into the policy function along the lines of (3xkms) will be optimal.*
While this will also hold in the absence of adjustment costs, the weight given to monetary
aggregates in the policy rule is particularly large when money demand is forward-looking.

Andrés and others (2007) produce evidence that a model along the lines of (1 xgkm), (2nkm),
(3nkms), and (4nkma) provides a reasonably good fit of the euro-area and U.S. economies.
Like the non-separability result discussed in Section III.B, this seems to suggest that the
standard NKM model may indeed be somewhat less general—and the role of money
somewhat more prominent—than often thought.* Of course, some of the arguments
mentioned earlier with regard to real time information still apply. For instance, the
information content of money would be diminished in the presence of strong money demand
shocks.

In summary, it would seem that the information angle has the potential to add to the non-
separability argument in support for a prominent role of money in monetary policy in
principle. However, the discussion of the extent of its quantitative relevance has only just
begun.

Financial frictions: money and the credit channel

The absence of an explicitly modeled monetary transition mechanism including money—in
particular one that involves banks and credit supply—is another of the principal criticisms of
the cashless NKM approach. Prominent examples for DSGE models including such
mechanisms can be found in the credit channel literature (Bernanke and Gertler 1995).> The

*2 Habit persistence in consumption would further enrich the dynamics of (4NKMA)- As Nelson (2002) notes,

one interpretation of the equation is that it illustrates the dependence of money demand on long-run asset prices
(i.e. interest rates) in the spirit of Meltzer’s (2001) argument discussed earlier. See Coenen and others (2005) for
a related discussion.

 In general, this will also hold for a policy rule conditioning the interest rate on expected inflation. Assume,
for instance, the central bank does not observe the output gap. Based on (1nkums), neither current inflation nor
expected inflation will be perfectly correlated with the output gap. Thus money is always likely to add to the
central bank’s information set because, just like the output gap itself, it depends on the future time path of
interest rates (see also Nelson 2002).

** In a broadly related result, Leeper and Roush (2003) find that adding a monetary argument to the interest
rates equation improves the fit of empirical impulse responses to monetary shocks for U.S. data (see, e.g.,
Leeper and others 1996 and Christiano and others 1998 for earlier work). Smets (2003) interprets this as
supporting the informational content of money.

3 Also see, for instance, recent contributions from Christiano and Rostagno (2001), Christiano and others
(2005), and Goodfriend and McCallum (2007).
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basic idea is that banks and financial markets fulfill a crucial function in investment
financing in the presence of information asymmetries. This function can give rise to an
additional transition channel that complements the interest rate mechanism at the heart of the
NKM approach. Similar to the interest rate channel, the credit channel’s influence on
inflation is an indirect one working through the demand side and, ultimately, the output gap.

The credit channel is often broken down into two separate mechanisms: the traditional bank-
lending and the balance-sheet channel. The bank-lending channel emphasizes that monetary
policy influences the real economy though bank loan supply, which depends to a large degree
on the banks’ ability to draw demand deposits. Money matters in this regard because the
availability of demand deposits is influenced by the supply of central bank liquidity or money
(Bernanke and Blinder 1988). The link exists, for instance, if there are binding reserve
requirements for banks or because the supply of central bank liquidity influences the ability
of banks to attract nominal demand deposits. Banks may be interested in attracting nominal
deposits since they allow them to share profit risk associated with real shocks with depositors
(Diamond and Rajan 2001, 2006).

The other relevant mechanism is the so-called financial accelerator or balance-sheet channel,
describing the way credit markets can amplify the effects of monetary policy. Behind this is
the fact that the external finance premium paid by borrowers is a negative function of the
value of the collateral (i.e. their balance sheet) required by banks, which, in turn, depends on
the interest rate set by the central bank. For instance, a policy interest rate hike that worsens
the balance sheet positions of firms will cause external borrowing costs to increase, which
can limit firms’ ability to invest over and beyond the immediate impact of the initial policy
measure (Bernanke and others 1996). Note that, to the extent that banks use external sources
of finance instead of demand deposits to extend credit, they may themselves be subject to
balance-sheet effects. In this case borrowers are likely to see any change in the banks’
external finance premium reflected in their credit costs, which will also reduce their ability to
invest.

The credit channel clearly indicates a role for money in the transmission process of monetary
policy—but the extent to which this is the case is under some dispute. As to the balance sheet
or financial accelerator channel, Greiber and Setzer (2007, p.5) argue that money may play
some role as an indicator variable, since “[i]n a rather mechanical sense the creation of a new
loan is likely to go along with the creation of new deposits.” However, Gali and others
(2004) stress that the balance sheets of households and firms or solvency indicators of the
banking system should be more important state variables than the growth of monetary
aggregates.

And even for the bank-lending channel, where money has a more central function by
construction, its relevance has been questioned. One issue is the reduction in the importance
of bank lending in more advanced financial markets. As Bernanke (2007) points out, the
development of financial markets tends to go along with an increase in market-based
financing, which reduces the relevance of the bank-lending channel and, by extension, of
central bank liquidity. But even in the presence of strong bank-based financing, more
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developed financial market will tend to reduce the importance of money because banks get
access to other sources of liquidity and depend less on demand deposits.”® This does not
necessarily mean that financial development makes the credit channel obsolete. As already
mentioned, there may be non-traditional credit channel effects operating through bank
balance sheets.”” Overall, however, it would seem that the traditional money-based credit
channel is destined to gradually loose significance even in still relatively bank-based
financial systems such as the euro area.

And indeed, summarizing the exhaustive research effort of the Eurosystem’s monetary
transmission network for the euro area, Angeloni and others (2002, p.44) write that “the
overall role of banks in the transmission mechanism is somewhat different, and perhaps
smaller, than what might have been expected based on prior work.” The interest rate channel
seems to explain most of the reaction of the euro-area economies to monetary policy. And,
even though there is some evidence that credit supply changes with monetary policy, these
effects vary largely with the liquidity position of banks and are not uniform across euro-area
member countries (e.g., Ehrmann and others 2003).

This suggests that the credit channel argument adds some support to non-separability and
information in justifying a significant position for monetary factors in monetary policy
overall. However, this support is very limited.

Equilibrium selection: money and the price level

Finally, at a more technical level, another argument in favor of a prominent role for money in
monetary policy could be equilibrium indeterminacy in DSGE models. In a classical
contribution, Sargent and Wallace (1975) argued that an interest rate rule may leave the
economy’s price level indeterminate if the interest rate policy rule reacts to the history of
exogenous disturbances only. McCallum (1981) later pointed out that money could provide a
solution. He stressed that the central bank could anchor the economy and avoid any
unwanted volatility caused by multiple equilibria by conditioning the interest rate, in
addition, to monetary developments.

There is, however, some debate whether this result extends to modern DSGE models.
Woodford (2003) argues against money as a unique anchor, pointing out that, in principle,

2% The same holds for the reduction in the stringency of reserve requirements. For the U.S. case, Loutskina and
Strahan (2008) show empirically how financial innovation, in particular securitization, has reduced the impact
of lending conditions set by monetary policy on credit supply.

*7 See Bernanke (2007). Making a related point, Van den Heuvel (2007) models bank lending in the presence of
capital adequacy regulations but without reserve requirements. The results imply lending will depend, among
other things, on banks’ financial structure and interest rates.

%% On the financial accelerator, Greiber and Setzer (2007) and Bundesbank (2007) report that expansionary
monetary conditions have positive feedback effects on housing prices, which Greiber and Setzer (2007, p.2)
take to imply that “a stronger case can be made for ... the indicator properties of money”. See, however, the
discussion above.



21

any commitment to a real or nominal endogenous state variable can anchor the economy’s
price level locally around the steady state.” For instance, an interest rate rule of the type
(3nkMm), while not including a monetary argument, will still determine the price level if the
central bank’s reaction to the output gap and the rate of inflation are correctly chosen, that is,
if a version of the so-called Taylor principle holds.** However, Christiano and others (2008)
illustrate that small changes in the NKM approach, such as introducing a real cost (or supply-
side) channel of interest rates, can re-introduce indeterminacy.’' In this case, money may
play an important role in the sense of an escape clause: if economic variables fluctuate in
response to non-fundamental (or expectation) shocks, abandoning the Taylor-type rule in
favor of a policy strategy stabilizing the money stock can be beneficial.

But there remain doubts whether indeterminacy indeed robustly supports a money-based
monetary strategy. As Christiano and others (2008) readily concede, for instance, stabilizing
any other economic variable under the escape clause would serve the same purpose as
stabilizing the money supply. The argument has to be made that the central bank can indeed
control the relevant monetary aggregate better than any other variable in the economy.*
Moreover, as Uhlig (2008) argues, the type of boom-and-bust cycles the money-based escape
clause strategy could prevent may not be empirically relevant. Finally, from a theoretical
perspective, other principles of equilibrium selection on the basis of learning dynamics
(Lucas 1986) may also shape the relevance of the issue. For example, McCallum (2003)
qualifies multiple equilibria as theoretical curiosities with little relevance for actual
economies, and that can be overcome by the adaptive learnability of the bubble-free
solution.”

 McCallum (2001), von Hagen (2004), and Masuch and others (2003), among others, make similar points.

% As Woodford (2003) shows, the determinacy conditions may involve both lower- and upper-bounds for the
reaction to state variables if the Taylor-type rule is forward-looking and the k > 0.

*! See also Christiano and Rostagno (2001), Benhabib and others (2001a), and Carlstrom and Fuerst (2002). As
Christiano and others (2008) explain, balance-sheet effects along the lines previously discussed could also be
part of the supply-side impact of interest rates.

32 Gali and others (2004, p.31) stress that rules that bind the central bank’s nominal policy rate to endogenous
variables, including real variables, can be interpreted as a commitment to as money supply target—albeit one
that excludes money: “A commitment to a money-supply target implies a commitment to raise nominal interest
rates at a certain rate in response to increases in the general level of prices above that characteristic for the
optimal equilibrium, and similarly to raise interest rates in response to increases in real activity; otherwise, the
central bank would be accommodating the increased money demand that would result from increases in either
prices or real activity.”

%3 Similar conclusions seem to hold for the related debate on multiple global equilbria. As, for instance,
Benhabib and other (2001a, 2001b) demonstrate, local determinacy may go hand-in-hand with global
indeterminacy—for instance, in the case of a self-fulfilling deflationary trap where the nominal interest rate
drops to its zero lower bound. However, Woodford (2003) argues that some plausible learning processes can
ensure that the forces anchoring the locally stable equilibrium also anchor the global equilibrium if shocks to
expectations are not too large. Moreover, the problem of globally indeterminate equilibria is not confined to
Taylor-type rules and can also occur under monetary strategies based on money targeting.
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C. The Case for Money in Partial Equilibrium Models

Leaving the realm of DSGE models, there is an interesting partial-equilibrium literature
focusing on the contribution of money as a direct determinant of inflation. While severely
criticized for their less-than-complete description of the underlying economic forces, partial
equilibrium models are not without theoretical background (inspired by the quantity theory of
money) and often appear well-anchored in empirical research (stressing the long-run
correlation of money and inflation). In addition, they seem to be popular among practitioners
of central banking. From the mainly theoretical perspective entertained in the present section,
however, the main question is whether partial equilibrium models add to list of arguments
discussed in Section I11.B. With that in mind, we will describe the two core models in this
domain.

The P* model: money and the price level

A well-known approach motivated by the quantity theory of money is the so-called P-star (or
P*) model favored by some economists and central bank practitioners.** Starting point of the
P* model is the assumption that deviations of the (log of the) actual price level, p, from the
equilibrium price level, p , the so-called price gap, can be used to predict future price
adjustments and, thus, inflation.”” Based on Svensson (2000), this can be illustrated using a
simple version of the Phillips curve such as

Tct = annt—l + Q‘ETLETEHI + aP* (pt*—l - pt—l )+ Sn,t > (IP*’)
where all o > 0.% Note that the P* model does not restrict the expectations term, which, in
principle, could take any form.

Following Gerlach and Svensson (2003), the price gap can be related to the monetary gap or
excess liquidity, defined as the difference between the real money stock and its equilibrium

level, m, =m, — p, . That is,

* *
p—p,=m —m,.

Reynard (2007), alluding to the quantity theory of money, defines p” as the equilibrium price
level supported by the current nominal quantity of money in circulation, M,, given potential

output and the equilibrium velocity, v, (all in logs),

* See, among others, Hallman and others (1991), Todter and Reimers (1997), Neumann (1997), Orphanides and
Porter (2000), and Masuch and others (2001).

33 Unless otherwise stated, all variables in Section II1.C are defined as (log) levels.
3% Equation (1) nests a number of P* approaches. Hallman and others (1991), for instance, assume o. = 1, which

seems to be in line with Reynard’s (2007) empirical observation that the price gap influences inflation with
considerable lags and some persistence.
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* * *
D, Ec+Mt+vz =)

where c is a constant. In line with Orphanides and Porter (2000), v can be modeled as
v, =ni, , where i, is the level of the equilibrium short-term interest rate proxying the

opportunity costs of money holdings and n > 0 is the semi-elasticity of money demand with
regard to i . This implies that the P* inflation process involving money is a function of the
excess of real balances over equilibrium money demand:

n'rt-1

n,=c tao,m +O(‘EnETEz+1 + O(‘P*(mzfl +W}71 _yt—1)+ Sz,n (IP*)
with ¢ =a,.c > 0.

Versions of the P* model are reported to do well in some empirical applications (e.g. Masuch
and others 2001), but the approach also has no lack of critics. On the empirical level,
Reynard (2007) and Nelson (2007) have pointed to the difficulties of identifying equilibrium
changes in velocity in a plausible manner. And Gerlach and Svensson (2003, p.1653) rather
bluntly state that “the microfoundations of the P* model are not clear (to us, at least)...,” a
sentiment echoed by André and others (2007). But perhaps the most interesting observation
is that, at least to some extent, equation (1p+) resembles the Phillips curve under the
generalized New Keynesian DSGE model allowing for non-separability in Section III.B).
Both equation (1p+) and (1xkms) add a monetary factor to an otherwise traditional Phillips
curve, even though this factor takes the form of the deviation of the money stock from its
steady state level and equation (1p+) focuses on excess demand.

However, if the principal idea of money directly influencing inflation can be plausibly
expressed in either a partial or a general equilibrium approach, the latter holds a number of
advantages. Clearly, an DSGE model gives a more complete and ultimately more informative
picture of money’s potential role in the economy. While the P* model postulates that the
impact of money can be captured by the Phillips curve alone, the Phillips curve in the DSGE
model describes only one of two channels through which money impacts inflation.’’
Moreover, its micro-foundations make the DSGE model less prone to parameter instability in
structural empirical applications—a particularly attractive feature for policy makers who are
interested in predicting the impact of policy changes (see, e.g., Lubik and Surico 2006,
Woodford 2008).

Among other things, these observations suggest that the P* model adds little to the arguments
in favor of a more prominent role of money listed in Section II1.B.

37 As discussed, the other channel works through the demand (or Euler) equation (2xkms), and both interact in
the general equilibrium. In addition, the parameters in (1yxws) are structural in nature.
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The two-pillar Phillips curve: money and long-run inflation

Another prominent partial-equilibrium approach is the two-pillar Phillips curve, developed
most recently in a series of papers by Gerlach (2004) and Assenmacher-Wesche and Gerlach
(2006a, 2006b).** This strand of the literature focuses on the “trend”, “core”, or “low-
frequency” movements (i.e. movements that continue long enough un-reversed to qualify as a
long-term depending on a particular definition) of money. Similar to the price gap discussed
above, these long-run movements in money growth are added as a “second pillar’—a term
explicitly linking this approach to the ECB’s self-description of its monetary analysis—to a
conventional Phillips curve approach.

Somewhat more formally Assenmacher-Wesche and Gerlach (2006a, 2006b) describe the
two-pillar approach as

n, = BTCTCZ—I +Bxxt +Bm(Ath +TAZIL _AytL)+87t,t (IZPC)

with all B, t > 0, and where Ath , AytL , and AitL represent the growth rate of the long-term

component of real money balances, real GDP growth, and the nominal interest rate change,
respectively. The expression in parenthesis on the right-hand-side of equation (1,pc) marks
the growth rate of the long-term component of the supply of real balances corrected for long-
term changes in money demand based on a standard demand function. There is obviously
some resemblance between (1,pc) and (1p+), but the precise formulation of the role of money
is quite different.”

While most of the recent literature is agnostic about the theoretical underpinnings of the two-
pillar Phillips curve, others have made attempts to reason for it from a theoretical
perspective. One possibility is to start from a standard forward-looking Phillips curve and
simply to assume that money growth determines inflation expectations as in Gerlach
(2004).* Another would be to follow Neumann and Greiber (2004), who argue that if the
behavior of actual inflation was linked to longer-run (or core) inflation, and core inflation
was driven by the longer-run component of money growth by way of the quantity theory and
a standard money demand function, (1,pc) might be a valid causal model of inflation.

The concept enjoys some support among monetary policy practitioners (Assenmacher-
Wesche and others 2007) and is reported as describing euro-area inflation well (e.g.,

¥ See Benati (2005), Gerlach (2003), Jaeger (2003), Neumann (2003), Christiano and Fitzgerald (2003),
Backhus and Kehoe (1992), or Lucas (1980) for other (also mostly empirical) work in the same direction.

%% The difference to the P* model is less pronounced in Gerlach and Svensson’s (2003) specification of the two-
pillar Phillips curve which is based on the real money gap instead of long-run excess money growth.

0 See Bordes and Clerc (2007) for a similar discussion of the underpinnings of equation (1,pc). Interestingly,
according to Gerlach (2004), the ECB (2001) in an early description of its policy framework explicitly allowed
for the possibility of a direct impact of money on inflation expectations—a statement that was removed from
later editions of the book (ECB 2004).
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Assenmacher-Wesche and Gerlach 2006a, 2006b)—but the approach is not without
drawbacks. As Nelson (2007) writes, in this model class identification of a link between
money growth and inflation requires multi-decade averages of data. And, in a related
comment, the OECD (2007) points out that this type of results is not always robust to
changes in the sample period. For instance, excluding the 1970s period, a time of large
common swings of money and inflation before what is now called the great moderation,
tends to weaken the link between money and inflation.

However, the most severe criticism of the model has come from the theoretical side. As
already highlighted in Section III.A, the standard NKM approach with added money demand
can be shown to produce long-run empirical implications that are observationally equivalent
with the empirical facts captured by the two-pillar Phillips curve while rejecting causality of
money for inflation across both in short- and long-run (Woodford 2008).*' Therefore Nelson
(2003) concludes that models such as of the two-pillar Phillips curve variety provide no valid
test for evaluating a possible causal role of money for inflation. And Woodford (2007) points
out that, once a structural general equilibrium model such as the NKM is available to account
for the relation between money and inflation across all time horizons, there is little need for a
partial modeling effort to capture the longer-run inflation dynamics separately. By extension,
this argument also holds for generalized versions of the New Keynesian DSGE model that—
other than the standard model favored by Woodford (2007, 2008)—allow money a causal
role in the determination of money.

This discussion suggests that, not unlike the P* approach, the two-pillar curve does not add
significantly to the arguments for a more prominent role of money in Section III.B.

D. Summary

The theoretical debate suggests that there are a number of advantages to the general
equilibrium approach. One obvious point is that the DSGE framework allows a fuller view of
the role of money can play in the economy than any partial equilibrium model, including by
capturing equilibrium feedbacks and by allowing for model-consistent forward-looking
expectations. DSGE models are also less prone to the Lucas critique.

What is even more important, however, is that taking advantage of DSGE modeling does not
mean ignoring the potential role of money in the economy. On the contrary, as

Papademos (2006, p. 6) rightly points out, DSGE models have “...the potential to incorporate
in a substantive way the role and effects of money and credit in the monetary transmission
mechanism.” While supporters of a strong role of money in monetary policy might have been
temped to look at partial equilibrium models for support in the past, the advent of generalized
versions of the “cashless” New Keynesian baseline model makes this less of a necessity.
These models allow for a causal as well as an informative role for money in the economy
and, thus, seem to capture well most arguments made within the confinements of the partial

I Compare Nelson (2007) and Beck and Wieland (2007b), who discuss the two-pillar Phillips curve but
ultimately reject it as atheoretical. Ireland (2004), too, states that a thorough analysis of the role of real balances
in the macro economy may require more than adding money to the Phillips curve.
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equilibrium approach. This holds for the short- as well as the long-run, where it has been
convincingly argued that the implications of the DSGE are well in line with the empirical
predictions of the quantity theory. Also, much like many pragmatically minded partial
equilibrium models, modern DSGE approaches have been amended to better describe the
data, for instance through the introduction of habit persistence arguments or partial
indexation to complement the purely forward-looking models.

In the light of these findings, a merger of the two pillars of the ECB’s monetary strategy is
recommendable. The ongoing discussion of the relevance of money in the macro economy
suggests that an exclusive focus on non-monetary (or “economic”, in ECB parlance) factors
alone may leave euro-area policy makers with an incomplete picture of the economy. And
treating monetary factors as a separate matter, using potentially inferior partial-equilibrium
tools to cross-check the implications of the “economic pillar”, is obviously a second-best
solution to this problem. Indeed, the natural approach seems to be a merger of the two
analytical “pillars” of the ECB’s monetary strategy within a general-equilibrium inspired
analytical framework incorporating both monetary and non-monetary determinants of
inflation. Of course, just as the current “monetary pillar” is not explicitly linked to a
particular partial equilibrium model, the merged framework will not be reduced to a
particular model, rather than to the general idea or narrative.

Of course, even a focus on general equilibrium models does not necessarily guarantee a
clear-cut answer to the question about the weight to be attached to monetary analysis in such
a unified analytical setup. In fact, it seems difficult (if not impossible), to come to a final
view on theoretical grounds alone (see Table 1). One the one hand, not all general-
equilibrium arguments in favor of a prominent role of money are considered quantitatively
important in the literature. This holds, for instance, for the non-separability and credit
channel effects within the New Keynesian approach. And while there is something to be said
for the idea that monetary indicators can provide helpful forward-looking information for
policy makers, the discussion of its economic relevance has just begun. On the other hand,
money may matter through the sum of all these factors, leaving the option for a relevant role
of money overall.

Against this background, there is an increased interest in assessing the validity of these
arguments empirically. Section IV will take a closer look at the existing literature and present
some new results.
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Table 1: Arguments in Favor of a More Prominent Role for Money: Overview

Argument Mechanism Monetary variable to watch

1. General Equilibrium

Causal Non-separable utility function: money influences Real money, deviation from steady
consumption decisions and price setting state

Causal Financial frictions: bank lending influenced by Real money, deviation from steady
money supply, impacts investment decisions state

Determinacy  Multiple equilibria: policy strategy focused on money  Real money, deviation from steady

prevents volatility from equilibrium indeterminacy state
Information  Adjustment costs: Smoothing of balances conditions Real money, deviation from steady
money on future output and interest rate path state
Information ~ Long-run correlations / Cross-Checking: Long-run Real long-run money growth, excess
money growth indicates potential output growth over observed long-run output
growth

2. Partial Equilibrium

Causal P* model.: price level ultimately determined by Real money, excess over
money stock equilibrium demand

Causal Long-run correlations / Two-pillar Phillips curve: Real long-run money growth, excess
inflation reacts (also) to long-run money growth over long-run demand growth

IV. THE IMPORTANCE OF MONEY FOR INFLATION FORECASTS

There are several reasons why an empirical perspective might be informative with regard to
the role of money in monetary policy. First, the theoretical debate is hardly conclusive. In
fact, while there are indications that money has at least some causal influence on inflation or
might, in addition, provide information about its future time path, the economic relevance of
these channels remains mostly an empirical question. Second, there could also be a purely
empirical argument in favor of a prominent role for money in monetary policy. A
forward-looking policy maker may take the pragmatic position that money deserves attention
if it proves helpful in forecasting inflation, no matter the precise channels through which this
occurs. Thus, both on theoretical and empirical grounds, a monetary strategy placing special
weight on money would seem particularly convincing, if money proved exceptionally helpful
in forecasting inflation.

However, the picture emerging from the empirical literature so far is fairly mixed. On the one
hand, a number of studies conclude that money provides relevant information about
euro-area inflation; on the other, results for the U.S. and cross-country studies often point in
the opposite direction. What is more, there is a discussion on the economic relevance of
monetary in comparison to other factors. In light of this, in what follows we will briefly
review the existing literature, including recent IMF research on this topic.

A. A Brief Survey of the Empirical Literature

A number of studies suggest that the indicator properties of money for inflation may be
limited—either because money-based models do not perform well in a cross-country
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framework or because money is severely outperformed by other indicators. For example,
Roffia and Zaghini (2007) show that, over a three-year horizon, in a panel of 15
industrialized countries starting in early 1970s, episodes of strong money growth are related
to higher inflation only in about half of the 71 cases. De Grauwe and Polan (2005), looking at
a large panel of about 160 countries since the 1970s find that the relationship between money
and longer-run inflation is weak at best for low-inflation regions comparable to today’s euro
area. Gerlach and Svensson (2003, p.1669) find that the growth rate of nominal M3 adds
little to the forecasting accuracy of an output-gap based model of euro-area inflation, which
to them suggests “considerable doubt on its usefulness for policy purposes.” Similarly,
Stavrev (2006) finds that inflation forecasts for the euro area based on some quantity-theory
inspired inflation models are outperformed by non-monetary approaches. And, finally, the
OECD (2007) reports results from an euro-area inflation forecasting “horse race” between
alternative time-series models suggesting that money played a prominent role only up to
2000. After 2000, for instance, real time measure of the output gap out-performed money as a
predictor of inflation (OECD 2007).

In contrast, another strand in the literature suggests that partial equilibrium models can help
forecasting euro-area inflation. Among others, the Bundesbank (2005) reports that P* models
akin to the ones discussed in Section III.C are linked to euro-area inflation trends. Fischer
and others (2008) report that the ECB has internally used P* models to forecast inflation.
Gerlach (2004) and Assenmacher-Wesche and Gerlach (2006a, 2006b) all show a significant
contribution of longer-run movements in money growth (appropriately filtered) in two-pillar
Phillips-curve type dynamic inflation equations along the lines of equation (1pp() in

Section III.C. And, according to Gerlach and Svensson (2003), a real money gap
representation of the P* model along the lines of equation (1p+) adds to the predictive power
of a conventional Phillips curve approach.

Other studies imply that trend M3 growth is a predictor of inflation over medium-term
horizons. For example, Following Nicoletti-Altimari (2001), Hofmann (2008) finds that trend
growth of M3 is, as a rule, useful for inflation forecasts at medium-term horizons, although
its forecasting performance has declined recently. Scharnagl and Schumacher (2007) use a
Bayesian estimation framework to identify single monetary and real variables as well as
groups of such variables that significantly predict euro-area inflation. The results suggest that
a measure of trend M3 growth is the only monetary variable with relevant and time-invariant
predictive power on its own, and that monetary variables as a group work well in forecasting
models that also feature some real variables.

Finally, in a recent contribution, Berger and Osterholm (2008a) show that, while M2 as well
as M3 growth can help improve forecasting models of euro-area inflation in a mean-adjusted
Bayesian VAR framework, the size of this improvement tends to be very small. Using a
model based on data from 1970 to 2006 and forecasting horizons of up to twelve quarters,
they find surprisingly strong evidence that adding money to both univariate and trivariate
models (including, in addition to inflation, real GDP growth and interest rates) improves
forecasting accuracy. The results are very robust with regard to alternative treatments of
priors and sample periods. However, the predictive marginal power of money growth for
inflation is substantially lower in more recent sample periods compared to the 1970s and
1980s. Interestingly, the result seems not to be an artifact of the particularities of the euro
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area: a related paper reports similar findings for M2 growth in the U.S. (Berger and
Osterholm 2008b).

B. A Systematic Analysis of the Information Content of Money

A number of things may explain these widely differing results, with important implications
for any systematic approach to evaluating the information content of money in forecasting
inflation. One factor is sample selection. D’ Agostino and others (2006) make the point that
the predictability of macroeconomic variables in general may have been lowered as
macroeconomic volatility declined during the great moderation.* In a related result, de
Grauwe and Polan (2005) report that the relationship between money and longer-run inflation
is the strongest in high-inflation countries. This suggests focusing any comparative analysis
of competing models of inflation on a unified sample period, preferably a recent one to
maximize the relevance of results for policy makers.

Another factor will be differences in the empirical approach, The literature has employed a
wide variety of inflation models, both empirical and structural, ranging from simple
time-series models to sophisticated general dynamic factor model (GDFM) approaches and
more structural, theory-guided setups.” While all these models incorporate money one way
or the other and can, in principle, be compared with non-monetary approaches, their
comparison would be more straightforward in a nested framework. In particular, the marginal
contribution of money to inflation forecasting accuracy should be evaluated for a particular
model class, comparing the forecasting performance of a model that encompasses monetary
variables with a related one that does not.* Such an exercise is akin to a Granger causality
test in a multivariate environment (Ashley and others 1980, Berger and Osterholm 2008a).

Finally, it would be helpful to employ structural models in addition to the idea of Granger
causality testing. As among others Woodford (2008) and Gali and others (2004) warn,
empirical correlation does not necessarily imply theoretical causality. In particular, the
identification of an empirical link between money and inflation may not be sufficient to give
money a special role in the determination of inflation. After all, both variables may be
simultaneously determined by an omitted driving variable, as the New Keynesian DSGE
model would suggest (see Section III.A).

Following these arguments, Berger and Stavrev (2008) provide a systematic analysis of the
information content of money for inflation in the euro area. They compare the simulated
out-of-sample forecasting performance of models with and without money for the period

*2 They work with U.S. data, but the point is general in nature.

* Yet another strand of research, as e.g. in Stavrev (2006) and Hofmann (2008), combines a variety of
approaches for inflation forecasting. While perhaps helpful as a forecasting tool, this approach provides little
guidance for the question at hand.

* This seems also to be what the OECD (2007) has in mind when it suggest that, given the multitude of
approaches, “in coming to an overall assessment it is best to look at results from a wide variety of statistical
approaches and try to make a judgement based on the relative strengths and weaknesses of each technique.”
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2000-2007 for a number of typical model classes in the literature using Bayesian estimation
techniques where appropriate.* The model classes include, on the empirical side, pure time
series and GDFM approaches and, on the structural side, both partial and dynamic general
equilibrium models that are conceptually equivalent to the ones discussed in Section III. The
within-class comparison is based on the out-of-sample root mean square errors (RMSEs) at
forecasting horizons of one, four, eight, and twelve quarters ahead. A lower RMSE implies
better forecasting accuracy at a particular horizon. Figure 3 summarizes key results from
their paper.

An important first finding is that among the structural New Keynesian DSGE models the
money-enhanced generalized approaches perform well compared to the cashless NKM
baseline (Figure 3, first row).*® The size of the improvement in forecasting accuracy from
adding money is a matter of perspective. For instance, at a forecasting horizon of eight
quarters, introducing non-separability reduces the RMSE compared to the cashless baseline
without habit persistence by about 0.25 percentage points of inflation, while the improvement
from adding adjustment costs is only about 0.1 (left Figure). At about 0.4 and 0.5, the
improvements from adding money to the baseline NKM with habit persistence at the same
horizon (right Figure) are higher and seem to have a more relevant empirical dimension. On
the other hand, viewed across all forecasting horizons, the average improvement in RMSE 1is
no higher than 0.3 percentage points for either group of models in the NKM class.*’

> All models are initially estimated over the same training period, 1993Q1 to 1999Q4, and their inflation
forecasting performance is assessed for the period 2000Q1 to 2007Q2. See Berger and Stavrev (2008).

* The adjustment cost results are particularly interesting because Berger and Stavrev (2008) condition the
central bank’s interest rate function on model-consistent expected inflation. The improvement in forecasting
accuracy from incorporating monetary factors in the interest rate rule suggests that money supplies additional
information. As discussed in Section III.B, one reason could be that because of informational frictions the
central bank does not fully observe the state of the economy reflected, in part, in monetary developments.

*" Money affects inflation mainly through improving the empirical specification of the aggregate demand and
aggregate supply equations, while the effects from the fact that monetary policy reacts to money balances in the
generalized models (see Section I11.B) is small.
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Figure 3. Forecast Performance of Various Inflation Models

New Keynesian model

Theoretically Founded Models
without habit persistence

e &
w/ afjustme <~
’costs )k

(4
4 non- \
/ separability

4Q 8Q 12Q

P* Models

P* with money

*

/* with
estimated

velocity

P* without money

/ trends of |
money and

1Q

4Q 8Q 12Q

ARMA(2,2)

yBi—vaEte Vector Autoregression model of

Time Series Models

ARDL of inflation and money
‘ - —— —

/

Random walk

inflation and money

1Q

4Q 8Q 12Q

Sources: Berger and Stavrev (2008).

1.5

1.3

1.1

0.9

0.7

0.5

0.3

0.1

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0

1.5

1.3

1.1

0.9

0.7

0.5

0.3

0.1

25

2.0

1.5

1.0

0.5

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

Theoretically Founded Models
with habit persistence

New Keynesian model

w/ non-
separability

7~ L~
/ - -
-
- w/ adjustment
costs
1Q 4Q 8Q 12Q

Phillips Curve Models

[

Two-pillar Phillips curve

(Output gap and long-run money growth)

’ —
/ - Two-pillar Phillips curve
(Output and money gaps)

-

Traditional Phillips curve

1Q 4Q 8Q

12Q

Generalized Dynamic Factor Models

One dynamic factor:

with money —

without money -

Two dynamic factors:
with money -

without money —

1Q 4Q 8Q

12Q

1.5

1.3

1.1

0.9

0.7

0.5

0.3

0.1

25

2.0

1.5

1.0

0.5

0.0

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0



32

In addition, they find that money does improve inflation forecasting performance of some
time-series models (Figure 3, third row, left panel). An autoregressive distributed lag
(ARDL) single equation approach containing money, while not beating the simple random
walk model, delivers better inflation forecasts than the ARMA approach. The best time-series
model in terms of RMSEs across all horizons is a bivariate BVAR model. At about 0.5 to

1.0 percentage points on average, the reduction in RMSE gained by the bivariate VAR model
against the ARMA is considerable, but the improvement against the random walk model is
modest at best. These results are consistent with other studies in the literature that have used
time-series models (e.g., Berger and Osterholm 2008a, Fischer and others 2008). On the
other hand, Berger and Stavrev (2008) also report that incorporating monetary indicators in
the GDFM models does little to improve inflation forecasting performance once a broader set
of economic indicators is taken into account (Figure 3, third row, right panel). The two-factor
GDFM model with money does better in forecasting inflation than the two-factor model
without money, but the reduction in RMSEs is miniscule. The reverse holds for the
one-factor GDFM model. These results seems to run against Hofmann (2008), who reports
that factor models with money do consistently better than factor models without money in
forecasting inflation over the twelve-quarter horizon.

Turning to partial equilibrium models, the results in Berger and Stavrev (2008) imply little or
no role for money (Figure 3, second row). More specifically, the simplest P* model without
money (where the price gap is the deviation of the price from an estimated equilibrium level)
has the best forecast performance in this class of models, with the two models incorporating
money (including the money-gap P* approach in Section III.C) lagging far behind (left
panel). Similarly, among the reduced-form Phillips curve models, the standard formulation
excluding money produces the best forecast among this group of models at longer horizons,
with the two-pillar Phillips curves, and, in particular, the one with long-term money growth
along the lines of Section III.C, faring much worse.

An interesting observation comparing the performance of the money based approaches across
the various model classes is the seemingly “u-shaped” relationship between the degree of
their theoretical underpinnings and their forecasting performance: the best empirical model
and the best DSGE model do better than best partial equilibrium model. A corollary of this is
that, from a forecasting standpoint, it is clear that the information content of money is not
necessarily adequately captured by money growth (or its long-term component) alone, or
even by adding a thorough specification of trend values, as in the two P* models with
money—instead, a more explicit modeling of the dynamics and underlying theoretical
structure of the money-inflation relationship seem to be called for.*

Berger and Stavrev (2008) conclude that the quantitative importance of money for inflation
forecasting is rather limited. The improvement in RMSE from adding money in a particular

* One possible explanation for the relatively weak performance of the money-enhanced partial equilibrium may
be their particular sensitivity to money demand instability. Fischer and others (2008) also note that, from the
perspective of forecasting practitioners, simple bivariate models foregoing an explicit money demand
specification are dominating other approaches.
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model class is often very small. In addition, in a horserace of all forecasting models—while
not at the core of the empirical exercise geared toward within-model class comparison—the
best performers are money-less models. Even though the quantitative advantage of the
moneyless models is not always large, these findings, too, put the role of money in an
integrated empirical setting into perspective.

C. Summary

Not unlike the theoretical literature, the empirical debate on the role of money in monetary
policy is ongoing. Much of the empirical literature focuses on the usefulness of money in
inflation forecasting, a task that arguably is also of high interest for practitioners of monetary
policy. The results overall seem to be mixed, with some papers declining that money plays a
useful role in enhancing forecasting accuracy of inflation in the euro area and elsewhere,
while others tend to support such a role.

A systematic comparison of these studies is often difficult. One complication is that sample
periods and empirical approaches vary widely. Another issue is that there is little discussion
of causality. For instance, rather than focusing on the marginal contribution of money within
a certain model class, comparative studies such as Nicoletti-Altimari (2001), OECD (2007),
or Hofman (2008) tend to focus more on overall horse races across model types. And little
work has been done so far using structural general equilibrium approaches, which allow
perhaps the most direct test for a causal role of money with regard to modeling present and
future inflation.

Moving in this direction, recent IMF staff research suggests that money may indeed
contribute to forecasting accuracy within a number of model classes. Evaluating the relative
out-of-sample inflation forecasting performance of models with and without money for a
uniform sample period, the results show, for instance, that money-enhanced structural New
Keynesian DSGE models outperform their cashless counterpart, signaling both a causal and
an informative role for money. A positive marginal contribution of money to forecasting
accuracy is also found for some of the purely empirical models. However, partial equilibrium
models with money often perform worse than their money-less counterparts. In addition,
there is an interesting “u-shaped” relationship between the degree of the theoretical
underpinnings of the inflation models and their forecasting performance: the best
non-structural empirical model and the best DSGE model are doing better than the best
quantity-theory inspired partial equilibrium models.

This research also shows, however, that the quantitative contribution of money to inflation
forecasting accuracy is often small. Depending on the model class, the marginal
improvement in terms of the RMSE of the forecasting error can be miniscule. What is more,
in an all-out the horserace money-enhanced models tend to be dominated by non-monetary
models. While not at the core of the empirical exercise (which is geared toward within-model
class comparison) and even though the quantitative advantage of the moneyless models is not
always large, this also warns against overestimating the role of money in an integrated
empirical setting.
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V. DISAGGREGATED MONETARY ANALYSIS

Since the inception of the ECB, the evolution of M3 has posed a challenge for the ECB’s
monetary analysis. M3 growth has continuously exceeded its reference value of 42 percent
since June 2001, often by a wide margin, but inflation has hovered around 2 percent, close to
the ECB’s definition of price stability. The apparent decoupling of money growth and
inflation occurred against a background of surging financial innovation, deregulation, as well
as increasing use of internet banking, which lowered financial transaction costs significantly.
At the same time, many financial assets, including money market funds and equities, turned
into close substitutes to money, as measured by M3, and, as a consequence, the impact of
shifts in domestic or internationally diversified asset portfolios on M3 has increased.
Although the precise repercussions and links between these developments and M3 growth are
subject to some debate, it seems likely that they have contributed to distorting the relation
between money growth and inflation.

Figure 4. Euro Area Money Growth and Inflation
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Partly in reaction to these developments, in 2003 the ECB adjusted its monetary strategy
framework, broadening its monetary analysis to explicitly account for changes in the
institutional features of the monetary and financial sector (see Section II). Disaggregated
monetary analysis, including the close monitoring of M3 components, is seen as a natural
starting point for the assessment whether M3 variations are broad based and a useful
indicator of future price trends, or may need to be adjusted—for instance because they reflect
preference shocks to financial portfolios including elements of M3.

This section will provide a brief discussion of ECB’s monetary analysis framework focusing
on its disaggregate aspect. In particular, it will discuss the ECB’s judgmental analysis and
adjustments to M3 in response to financial innovation and integration, including international
portfolio shifts and securitization.
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A. The Background of the ECB’s Disaggregate Monetary Analysis

The ECB has repeatedly pointed to the observation that money and inflation are closely
related over the medium- to long-run horizon in the euro area, with money leading inflation
by as much as three years. Implicit in its assessment of the particular importance of money
for medium- to long-term price trends is the presumption that money affects inflation and not
vice versa. While a structural or causal relationship between money and inflation can be
modeled in a number of ways (see Section III), the economic concept most closely related to
the ECB’s reference value approach is certainly the quantity theory of money.

Consider the quantity identity
m,+v, =p,+Y,, (1)

where p; denotes the price level, m, the nominal stock of money, y, real output (all in logs)
and v, is the (log) income velocity of money at period ¢. After rearranging this equation, real
balances or real money demand equal real output corrected for velocity

m—p,=Y,—Vv. (2)

If prices were fully flexible, velocity constant and the available nominal money supply
modeled as an exogenous (policy) variable, any change in the nominal stock of money would
result in a proportional change in prices and (real) money demand would, again, equal the
supply of real money balances. With these assumptions the quantity identity becomes a
simple quantity theory of the price level that implies that any change in the nominal stock of
money or its growth rate will—at least over the longer run—result in a proportional change
in prices or inflation and, in that sense, inflation would mainly be a monetary phenomenon.

But there are two important objections or caveats to the hypothesis that there should be a
stable and causal relationship from money to prices. First, velocity is not constant, and,
second, money is not fully exogenous. We will discuss these issues in turn.

Velocity is not constant

In most empirical studies, velocity is characterized by large swings or trends over time while
also exhibiting high short-run volatility. To illustrate, Figure 5 shows income velocity of
various monetary aggregates in the euro area (left panel) and the G7 (right). These empirical
features are at odds with the idea of a constant velocity underlying a simple and stable
relationship between money and prices. Any objection to the existence of such relationship
on the basis of variable velocity could be rectified, however, if there were nevertheless a
stable functional demand for real money that in turn would imply a systematic and stable
relationship between velocity and other endogenous variables, including the interest rate.
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Figure 5. Income Velocity in the Euro Area and Other G—7 Countries
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Notes: Velocity is defined as v, = p, + y, — m, along the lines of equation (1). The left-hand panel also shows a
linear trend for M3-based velocity over the full sample period.

Money demand and, thus, velocity, can take various forms. A straightforward
cash-in-advance constraint implies constant velocity and, accordingly, interest inelastic
demand for money. Simple opportunity cost considerations imply interest elastic money
demand and variable velocity. But money demand may also be determined in a complex
portfolio calculation where households trade off the expected returns and risks of a multitude
of assets, taking account the transaction costs of portfolio adjustments.

For example,
_ . 1 2 j n, _1 2 J n, 1 2 _j n
v, = f(,,s,,s,,8]...,8,30,,6,,6/..,0] 5t ,t ,t] ,.,t"), 3)

where i, denotes the nominal interest rate of a risk-free one-period bond, s,j denotes the
spread between i, and the return of some other asset j, cf the risk associated with that return

and ¢/ the transaction costs associated with selling asset j. In such a model, any change in

spreads, risks or in the perception of risks and in transaction costs may induce portfolio shifts
that affect velocity and the real demand for money and, accordingly, blur any simple
one-to-one link between the nominal stock of money and prices. And the variability in
velocity and real money demand would be the higher the lower the level of transaction costs
and, therefore, the higher the degree of substitutability between money and other assets.

Conceptually, a broadly defined money demand function based on a sufficiently general
concept of velocity as in (3) may well be able to account for and predict velocity shifts while
preserving the link between money and prices. However, financial innovation, technological
progress and financial integration or deregulation are prone to change the functional form of
f(.) in (3) or change the set of relevant assets 7 in an unpredictable and erratic manner. Since
the 1970s, when cash and demand deposits were the predominant means of most economic
transactions, there has been a host of financial innovations including credit cards, electronic
money, money market accounts and internet banking. Transaction costs of trading most
financial assets fell rapidly and many became close substitutes to cash and overnight
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deposits. These developments, by nature hard to predict, have seriously undermined the
concept of stable velocity or real money demand. Friedman and Kuttner (1996) argue that the
problem of instability is especially severe in a modern financial system that offers any
number of assets, of which only an arbitrary subset will be included in a given definition of a
monetary aggregate.

There is still a lively empirical debate on the stability of conventional money demand
functions in the euro area, with some studies finding money demand functions in the euro
area to be, while not without problems, more stable than in other regions, in particular the
U.S.* A number of factors might explain this finding. First, financial deregulation in the euro
area was less rapid than in the U.S. Second, due to differences in the financial system, the
type of financial innovation may have been different. Third, monetary euro area data prior to
1999 are a composite of national data and averaging helps stabilizing euro area money
demand through potentially offsetting national demand shocks and the implicit inclusion of
foreign aggregate explanatory variables. Finally, the well-known historical stability of
German money demand comes to bear in euro area-wide estimates of money demand models.

Others maintain that the stability of euro-area money demand requires taking into account the
influence of asset markets, reflecting the spirit of equation (3). For example, Greiber and
Lemke (2005) show that stable money demand functions can be estimated if measures of
uncertainty are included in the model, which help to explain what are considered portfolio or
preference shifts in liquidity demand. Fererro and others (2007) also argue that there is
evidence that the recently observed increase of euro-area M3 growth may be due to portfolio
choices and the acceleration of non-bank financial intermediaries’ money demand. And, in
related work, Greiber and Setzer (2007) show that housing prices systematically influence
money demand both in the US and the euro area. One explanation could be a higher
transaction volume through wealth effects on consumption or increasing construction
activity. They argue that this relationship can help explain signs of instability in standard
money demand function. Along similar lines Boone and others (2004) include proxies for
wealth (house and stock prices) to allow empirical money demand function to capture the
post-2000 euro area money surge.

But there are a number of indications that despite these efforts, a stable money demand will
prove elusive even in the euro area. For instance, Farugee (2005) and Bordes and others
(2007, pp. 2-5) identify structural breaks in the log velocity of money even after correcting
for portfolio shifts and the influence interest rates, ultimately rejecting the “existence of a
strong, stable, and predictable relation between money and prices in the euro area”, which
“may call for some adjustments in the conduct of the ECB’s monetary policy.” Along similar
lines, Fischer and others (2008, p.111) also stress that, while the ECB has found

* For instance, Bruggeman and others (2003) find long-run euro area money demand consistently related to real
GDP. Dreger and Wolters (2006) also argue that standard money demand functions are well capable of
explaining the recent surge in euro area liquidity provided that the short-run homogeneity restriction on money
and prices is dropped. See, among others, the surveys by Calza and Sousa (2003), Golinelli and Pastorello
(2002), and Ericsson (1998).
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portfolio-enhanced money demand functions helpful in explaining M3 behavior during
certain periods, these models tend to produce “anomalies” during other times.

Most importantly, however, there is reason to suspect that the relative stability of euro area
compared to U.S. money demand functions will eventually disappear once euro-area
financial deregulation and integration has reached U.S. levels. Many countries in the euro
area had relatively closed and heavily regulated financial markets during most of the 1970s
and 1980s, and financial progress occurred at a much slower pace than in the U.S. With the
introduction of a common currency, together with a sharp acceleration in financial
deregulation and integration, however, it appears very likely that the recent instability of
velocity and money demand in the euro area will persist or even increase over time. For the
U.S., at least, there is broad consensus that financial innovation and technological progress
contributed greatly to the instability of velocity and money demand. In response, the U.S.
Federal Reserve significantly downgraded its monetary analysis in the early 1990s.

Money is not fully exogenous

Another threat to a simple causal relationship between money and prices is the endogeneity
of the nominal stock of money. When fiat money was first introduced and central banks
defined the initial value of account, money was widely considered a (exogenous) policy
instrument under the control of the monetary authorities. Nowadays, central banks are still
controlling the issuance of legal currency and exert significant direct influence over some
bank deposits, including overnight or demand deposits. But other components of money,
such as the amount of money market funds and debt securities that are part of the ECB’s
concept of broad money M3 (see, Table 2) are largely determined by markets.

Table 2: Definitions of Euro Area Monetary Aggregates
Liabilities" M1 M2 M3
Currency in circulation X X X

Overnight deposits X X
Deposits with an agreed maturity up to 2 years X
Deposits redeemable at a period of notice up to 3 months X
Repurchase agreements

Money market fund (MMF) shares/units

Debt securities up to 2 years

Source: ECB.
" Liabilities of the money-issuing sector and central government liabilities with
a monetary character held by the money-holding sector.

MR R XXX

The way the concept of money has evolved over time is closely related to the discussion of
stable money demand above. The introduction of near perfect substitutes to currency and
zero interest yielding demand deposits, which were considered the main components of

%% See, for example, the discussion in Friedman and Kuttner (1996) and Kahn and Benolkin (2007).



39

money in the past, has led to a broader definition of money that has been used for monetary
analysis and specifications of money demand. Shifts between currency, zero interest yielding
demand deposits and other forms of deposits largely reflect technical constraints, such as the
amount of time involved in the clearing of checks and wiring balances, or finding and
accessing an ATM for cash, instead of measurable variation in returns.”’ As a consequence,
many central banks, rather than augmenting money demand or velocity functions based on a
narrow money concept such as M1, instead expanded the concept of money to M2, M3, or
beyond.

But the ECB’s choice of M3 as key monetary aggregate for gauging inflationary pressures is
not beyond dispute. For example, Reynards (2007) argues that narrower money measures,
such as M2 that are more closely related to the transactions demand for money, may be
preferable. Also, the ECB’s current broad money M3 concept includes most liabilities of the
banking sector, while other, non-bank issued financial assets are becoming relatively close
substitutes to M3 components. Any inclusion of these—moving from inside money to
outside money that includes net assets of the private nonbank sector—would significantly
alter further the concept and meaning of money.

As monetary aggregates such as the ECB’s M2 or M3, considered relevant for gauging
inflation pressures, are largely endogenous and outside the control of central banks, money
targeting as the operational framework for monetary policy has been abandoned by most
central banks. ** Instead, most monetary authorities set a policy target for the interest rate in
the interbank overnight market and conduct their monetary operations, including repurchase
agreements and outright asset purchases, to steer this rate close to the policy target, while
even narrow money is determined endogenously.> This move is supported by the advent of
“cashless” New Keynesian general equilibrium models, where, with endogenous money and
inflation, there is no clear direction of causality (Svensson 2003). Against this background,
many have argued that a stable money demand or velocity function, if it existed, would not
be very helpful in gauging inflationary pressures as movements in money would mainly
reflect structural shocks to other variables, or financial innovations. **

*! The demand for cash also depends on the size of an economy’s informal sector and its use abroad.

>? For instance, according to Friedman and Kuttner (1996), the Federal Reserve targeted money mainly during
1975-1982, in the sense that it varied either the federal funds rate or nonborrowed reserves (whichever, was the
policy instrument at the time) in response to observed fluctuations or either M1 or M2 that departed from the
corresponding stated targets.

> Some argue that money remains important for central banks to control the overnight interbank interest rate,
but Woodford (2003) maintains that the achievement of the central bank’s interest target does not require any
quantity adjustments through open-market operations in response to deviations of the market rate from the
target rate.

5% See the discussion in Section I1LA.
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B. Judgmental Adjustments to M3

In the ECB’s view, the failure of standard money demand equations to systematically
account for a significant part of variation in M3 in the euro area over the past decade has
created a need for judgmental analysis and associated adjustments to M3. Its 2003
clarification of the “monetary pillar” (see Section II) emphasized that structural changes in
financial markets and in the composition of wealth due to the increased sophistication of
private investors may constitute a source of uncertainty regarding the definition of the
monetary aggregate relevant for inflation. The ECB also highlighted that gaining a thorough
understanding of the interdependencies between M3 and its counterparts in the consolidated
balance sheet of the MFI sector was seen as instrumental in judging whether observed
changes in money growth may, or may not bear implications for price trends later on.
Accordingly, the ECB expanded its detailed component-based monetary analysis and offered
further insight into some of the tools and frameworks used to conduct monetary analysis.*
Adjustments to M3 may reflect statistical, technical or economic changes or developments
and rely on a detailed analysis of the monetary aggregates, their components and
counterparts, as recorded in the consolidated balance sheet of the euro area monetary
financial institutions (MF]I) sector.

M3 adjustments due to statistical and technical factors

M3 adjustments due to statistical and technical factors mainly reflect changes in the
monetary operations framework and improvements in measurement of the M3. For example,
non-resident holdings of money market funds issued by euro-area MFIs were initially
included in M3 because they are difficult to measure. M3 was subsequently revised to
exclude these holdings after sufficiently reliable estimation methods for this component had
been developed. The introduction of remunerated reserve requirements in several countries at
the start of Stage III meant a technical adjustment to the monetary operations framework that
may have led to repatriation of funds and temporarily elevated levels of M3 growth. While
some of these adjustments may have temporarily complicated monetary analysis and its
communication to the public, most were small and the transition to corrected measures of M3
was smooth.

Portfolio shifts

During 2001-03, there was a broad-based slowdown in economic growth in advanced
economies. Sentiment was depressed further following the terrorist attacks that occurred in
the U.S. in September 2001. In the U.S., economic output fell in early 2001 and subsequently
in the euro area in 2003. At the same time, broad money growth accelerated markedly in the

> According to ECB staff, augmenting money demand equations after they have proven unstable over time
should be seen as providing ex post support for the judgmental adjustment of M3 rather than a plausible
alternative framework for making that judgmental assessment in real time (Fischer and others 2008).

%% See, the ECB’s Monetary Bulletins from October 2004 and July 2007.
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euro area and peaked at about 9 percent in May 2003. Interestingly, broad money growth in
the U.S. decelerated sharply after reaching its peak in November 2001 (see Figure 6).

Figure 6. Annual Broad Money Growth in the U.S. and in the Euro Area
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Source: IMF.

ECB staff provided several discussions of the elevated M3 growth rates observed during
2001-03, concluding that portfolio shifts reflecting euro area residents’ strong demand for
highly liquid domestic assets were mainly responsible for the temporary surge in M3
growth.”” According to the ECB (Monthly Bulletin January 2005, p. 13), the period of
exceptional economic and financial uncertainty between 2001 and 2003 led to a strong
preference by investors for liquid assets. The associated portfolio shifts were reflected in high
M3 growth (Figure 7).

While this assessment appears perfectly reasonable, there are a number of competing
explanations (Farugee 2005)—and it remains unclear how to discriminate among them on the
basis of a disaggregate monetary analysis alone. First, there is the question why M3 growth
in the U.S., where much of the economic and financial uncertainty during this period had
originated, sharply decelerated during 2002—03, following a surge that started in 1993
(Figure 6) . Second, the fact that the euro dollar exchange rate fell to its all time low during
this period but has since appreciated strongly may indicate a link between U.S. liquidity and
money and price developments in the euro area.*® Third, as Farugee (2005) points out, the
increasingly important international role of the euro could also have had implications for
velocity and money demand. Finally, according to the ECB’s own analysis, M3 dynamics

*7 See, for example, ECB Monthly Bulletins May 2003, October 2004, and January 2005.

3% Berger and Harjes (2008) find a potential link between global liquidity, primarily determined by U.S.
liquidity, and euro area inflation.
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during 2001-03 were associated in large part with transactions involving non-residents,
thereby focusing attention on international financial flows.” But if there had been a change
in the home bias for financial assets, M3 developments should have been symmetric across
advanced countries. Possibly, a change in exchange rate expectations may have played a role.
In the end, a detailed discussion of banks’ balance sheet items with little attention paid to
prices, including exchange rates, or other variables may not be very helpful in adding
structure to this analysis.

Figure 7: Annual M3 Growth, and M3 Velocity (in logs) and Its Trend,
With and Without Portfolio Adjustment
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That portfolio-shifts were but one of the factors driving the post-2001 surge in M3 growth is
also obvious from the limited impact of the ECB’s judgmental adjustments on velocity. As
Figure 7 reveals, M3 growth corrected by the ECB for portfolio shifts was lower during
2001-03 than unadjusted figures suggested and the adjustments smoothed the sharp deviation
from the steady downward trend in velocity. Fischer and others (2008) and Pill and Rautanen
(2006) have stressed the importance of these corrections, in particular during 2001-03, for
improving the inflation forecasting properties of simple, single equation models that feature
money and inflation. However, over the past years no further adjustments have been publicly
discussed by the ECB, and eventually the corrected M3 growth and velocity have shown the
same structural break as the uncorrected data.®® One implication is that the same
single-equation models would now forecast a significant increase in inflation which is
strongly at odds with the ECB’s current (2008Q1) baseline prediction of annual average
inflation to fall to about 2 percent in 2009.°

%% See, ECB (2004b), p.49.
50 See Farugee (2005) for a more formal treatment of the question of structural breaks in euro area velocity.

8! Staff calculations supporting these conclusions are available on request.
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Securitization

Another recent topic featuring with some prominence in the ECB’s disaggregate analysis is
securitization—but its overall impact on monetary analysis has been low so far. During
2004-2007, when M3 surged, securitization growth also accelerated dramatically (see

Box 1).” While it is not immediately clear as to why developments that primarily affect the
composition of banks’ assets should have any impact on money demand or income velocity
of money, securitization may have contributed to increasing further the distortions of the
empirically small signal from money to prices. The ECB (2008, p. 91) concludes that “the
overall impact of loan securitization on money and credit aggregates is not easy to
quantify.....Many different financing and investment transactions are presumably occurring
simultaneously and may cancel each other out in terms of their impact on M3, but, if they
take place at different points in time, they may lead to some short-term volatility in M3
developments.” As a consequence, possible effects of securitization on M3 have not been
captured in the ECB’s corrected M3 series.

However, the discussion of securitization points to another possible function of a
disaggregate perspective on monetary developments outside the realm of the core monetary
strategy: disaggregate monetary analysis may provide useful input into the ECB’s assessment
of financial stability. The recent financial turmoil surrounding the so-called subprime crisis is
predominantly reflecting problems with assets securitized in the U.S., but it is possible that a
disaggregated analysis of M3 and its counterparts may have provided some early warning
signs of potential problems at euro-area banks.

62 Securitization may broadly be defined as the process of converting a pool of designated financial assets into
tradable securities backed by cash flows of the assets and their underlying collateral (see, European
Securitization Forum (1999) and ECB Monthly Bulletin February 2008).
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Box 1. Securitization and the Bank Lending Channel

Securitization has likely affected the role money may play in the economy and may have
increased further the distortions of the empirically small signal from money to prices. The bank
lending channel asserts a direct link between central bank money and bank loan supply, which
in turn affects demand, output and prices (see Section III).*> Diamond and Rajan (2006)
highlight the three key assumptions usually underlying the bank lending channel: (a) binding
reserve requirements that limit the issuance of bank deposits; (b) banks cannot easily replace
deposit funding with other sources, such as new equity issues or other forms of short-term debt;
(c) some borrowers cannot substitute bank loans with other forms of finance. The virtual
elimination of reserve requirements has led many to believe that the importance of the bank
lending channel has likely diminished over time. Diamond and Rajan (2006) show, however,
that even without reserve requirements money may play an important role in the banking sector
but assumptions (b) and (c¢) remain critical.

In the euro area, deposit funding, on average, remains the main funding source for banks, but
other funding sources seem to become more important. From December 1998 to December
2007, the ratio of overnight deposits and short-term deposits with a maturity of less than three
months to other financial bank liabilities against the private sector fell from 64 percent to 52
percent. In particular, the issuance of short-term debt securities rose sharply, albeit from a low
level.

Securitization has also affected the business model of commercial banks and has likely lowered
the share of bank-dependent borrowers in some countries. Banks can now securitize and sell
some of their loans on to the market and rather originate and distribute loans instead of
engaging in maturity transformation and credit creation. Accordingly, securitization is raising
the degree of substitutability of bank loans with other forms of finance. ECB staff and others
estimate that, in 2007, the annual growth rate of total loans originated by MFIs may have been
1-2 percentage points higher than the growth rate of traditional bank loans (about 11 percent in
2007) which were not sold on to the market.**

Over time, financial innovation, including securitization, is likely to further diminish the
relative importance of the bank lending channel. As already emphasized by Romer and Romer
(1992), it has become much easier for banks to raise funds other than deposits over the past
decades. Loutskina and Strahan (2006) find that in the U.S. securitization has weakened the
link from bank funding conditions to credit supply. Bernanke (2007) states that in the U.S.
today the traditional bank-lending channel seems unlikely to be quantitatively important but
may still be operative in economies that remain relatively more bank-dependent. However,
recent research by Altunbas and others (2007) found that securitization has also significantly
reduced the importance of the bank lending channel in the euro area.

5 It is important to reiterate that money does not affect prices directly according the bank lending channel but
through its impact on demand and output, see Bernanke and Gertler (1995).

% ECB Monthly Bulletin February 2008, p. 91 and Altunbas et al (2007). Gross euro area securitization
issuance of about euro 300 billion amounts to roughly 2 percentage point but not all of this was passed on by
banks via “true sales”, or sold on to the market at all.
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For example, in late 2006/early 2007 the amount on German banks’ balance sheets of
securities issued by non-euro-area residents suddenly rose sharply (Figure 8). A plausible
conjecture is that this surge also reflected the increasing inability of some German banks to
hold these securities in off-balance sheet vehicles due to rising funding pressure. This
example and its hypothesis may prove wrong at closer inspection but it illustrates the
potential use of disaggregated monetary analysis for financial stability considerations.

Figure 8: Decomposition of Net-Assets of German Banks vis-a-vis Non-Residents
(annual flows, billion of euros)
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C. Summary

Secular changes in the economy due to financial innovation and integration seriously
complicate the systematic use the ECB’s M3-based reference value concept. Empirical
specifications of money demand or the income velocity of money have become increasingly
unstable over time and that trend, already highly visible in the U.S., is likely to continue in
the euro area as well. The ECB, which seems to share this assessment, has turned to
judgmental adjustments of M3 to preserve any information M3 growth might hold with
regard to future price developments. These adjustments have played a crucial role in the
ECB’s disaggregate monetary analysis, which encompasses a detailed analysis of monetary
aggregates, their components and counterparts, as recorded in the consolidated balance sheet
of the euro area monetary financial institutions.

Not unlike the stability of money demand functions, however, reliable judgmental adjustment
of monetary aggregates is increasingly difficult to achieve. In principle, one should expect
such adjustments to be targeting obvious, unique, and relatively short lived technical or
behavioral phenomena that either do not require or do not allow structural modeling. But
financial innovation and integration as well as technological advance—which are among the
likely forces underlying recent surges in M3 growth—are unlikely to satisfy these
requirements. Moreover, their unpredictable and erratic character and their often complex
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effects on monetary aggregates make real time adjustments to these aggregates a formidable
task.

A case in point is the judgmental ECB correction of portfolio shifts in the euro area during
2001-03 and the absence of further corrections afterwards. While the ECB may indeed have
corrected portfolio effects on M3 in a timely and accurate fashion, these adjustments did little
to alter the medium-run instability of velocity. It remains unclear, for example, to which
degree more recent financial phenomena like securitization are behind the more recent surge
in euro-area M3 growth and decline in velocity. In the absence of any such adjustments,
however, the indicator quality of M3 growth for medium- to long-term inflation remains
doubtful.

That said, in particular the ongoing debate on the role of securitization points to a separate
(or possibly alternative) function of a disaggregate perspective on monetary developments.
The detailed analysis of monetary components and counterparts in the consolidated balance
sheet of euro area monetary banks and other financial institutions may provide useful input
into the ECB’s assessment of financial stability.

V1. How TIME PATH DEPENDENT SHOULD THE ECB’S MONETARY STRATEGY BE?

Economic theory suggests that a central bank’s reputation is crucial to anchor private sector
inflation expectations.” In the presence of nominal rigidities, firms will set relative prices
under uncertainty about the development of the general price level, which (at least in part)
depends on monetary policy. If the central bank is credible in its commitment to keep
inflation low, the price setting of the private sector will reflect this commitment and
equilibrium inflation will be low as well. In a repeated game (and in reality price setting
certainly qualifies as a repeated activity) the credibility of the central bank will critically
depend on it own past actions or reputation—and here a certain institutional time-path
dependency can be an advantage.

For the ECB, quickly establishing high inflation-fighting credentials may have been
particularly important—and linking its monetary strategy to that of the German Bundesbank
proved helpful in this regard. Speed was critical simply because the ECB was a new
institution without an established track record or reputation. Further urgency was added by
the fact that the ECB stepped on the stage during a time of intensive structural change caused
by the transformation of euro area institutions before 1999 and the introduction of the
common currency (ECB 1999, Jaeger 2003). As a result, the uncertainties about typical
shocks hitting the area, their propagation, and the monetary transmission mechanism
increased. As Issing (2006, p.3) emphasizes, this type of uncertainty was among the
arguments behind the ECB’s decision to stress the continuity of its policy framework with

% See, among others, Kydland and Prescott (1977) and Fudenberg and Maskin (1986) for important
contributions to the literature on reputation and the so-called inflation bias. Walsh (2003), Clarida and others
(1999), and Woodford (2003) discuss the related problem of a stabilization bias.
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“the best performers of national central banks participating in monetary union, and especially
with the Bundesbank.”*

To that end, the ECB’s monetary strategy announced in late 1998 included a strong reference
to the German central bank’s monetary targeting framework. While the ECB stopped well
short of establishing announcing an intermediate money growth target (see Section II), it did
little to downplay the importance of the “monetary pillar” in its communication with the
public. For example, answering a question on the relative importance of the “two pillars”,
ECB President Duisenberg noted that “it is not a coincidence that I have used the words that
money will play a prominent role. So if you call it the two pillars, one pillar is thicker than
the other is, or stronger than the other, but how much I couldn’t tell you.”*” And Woodford
(2006 p.42) concedes that the two-pillar approach served as a useful signal of the “new
institution’s fidelity to principles stressed earlier by the Bundesbank, which had in turn
played a critical role as the anchor of the previous EMS.”

The question is, however, whether fidelity to Bundesbank principles is still required on
reputational grounds. There are no compelling arguments that support such a case. Clearly,
the ECB’s own reputation as an inflation-averse central bank is now well established, with
long-run inflation expectations in the euro area more firmly anchored than in the United
States (Beechey and others, 2008), and there is reason to suspect that the ECB’s credibility
does not rest predominantly on the “monetary pillar.” In fact, since 1998, the ECB decreased
the weight it attached to money in its monetary strategy along a number of dimensions. At an
institutional level, the subtle downgrading of the importance of money in the ECB’s
monetary strategy after the 2003 monetary policy evaluation has markedly increased the
difference between the ECB’s and the Bundesbank’s monetary strategy (see Section II). In
addition, Berger and others (2006) provide evidence that the ECB has paid continuously less
attention to the monetary analysis in its words and deeds. Based on a content-analysis of the
Governing Council’s introductory statements for its post-meeting press conferences, they
show that the overall policy inclinations communicated by the Governing Council became
increasingly less correlated with the monetary analysis contained in the statements. The same
holds with regard to interest rate decisions.

As a consequence, ECB observers and financial markets have stopped to attach much weight
to the ECB’s monetary analysis. For example, Geraats and others (2008, p.13) point out that,
despite the 2003 modification in the monetary strategy, “there remains much uncertainty

5 It is interesting to note that the Bundesbank was in a similar situation at the onset of the European Monetary
System (EMS) in 1979, when several of members of its Council were initially directly in favor of abandoning
monetary targeting strategy. However, as von Hagen (1999) writes, later on they acknowledged the importance
of “the high reputation the strategy had gained the Bank abroad” and supported the strategy, recognizing that its
abandoning “the time when the new EMS was beginning to operate would create the impression that the
Bundesbank was giving up on its efforts to maintain price stability and would fuel inflation expectations”.

67 See Issing (2006, p.2) and Jaeger (2002). A certain overplaying of the importance of monetary targeting in
actual decision-making was also part of the Bundesbank’s monetary strategy (see, for instance, Posen 2000).

5 Interestingly, the updated version of the paper omits this passage—see Woodford (2007). Of course.
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regarding the role of the long-term, monetary pillar,” and, in light of the noisiness of the
monetary analysis, many ECB watchers and the media seem to focus more on the economic
analysis. Other studies show that financial markets have ceased paying attention to
Governing Council’s communications regarding monetary analysis and react mostly to price
news, or the economic analysis. In particular, based on the analysis of high-frequency interest
rate data for horizons of up to twelve months, Lamla and Rupprecht (2006) find that the
ECB’s comments on price developments—which tend to be based on its economic
analysis—during the press conference after Governing Council meetings are strongly
reflected in financial market activity controlling for other determinants, while there is no
discernible reaction whatsoever to the ECB’s interpretation of developments in monetary
aggregates.” Conrad and Lamla (2007) show that, based on the high-frequency response of
the euro-U.S. dollar exchange rate, ECB information on price developments are considered
news by forex market participants, but that the ECB’s assessments of developments in the
monetary sector are not.

According to recent ECB research, a broadly similar picture emerges from the financial
market reaction to the monthly release of M3 data. On the one hand, looking at intraday
market reactions across the yield curve, Coffinet and Gouteron (2007) report that market
rates between a horizon of one and five years react significantly to M3 growth surprises over
their full sample period from November 2000 to November 2006. However, as in Lamla and
Rupprecht (2006) there is no significant impact on interest rates at shorter horizons and,
somewhat unexpectedly perhaps given the longer-run nature of the ECB’s monetary analysis
framework, at horizons beyond five years. And, even more importantly, Coffinet and
Gouteron (2007) show that across all interest rate horizons the impact of M3 news has
dramatically decreased over time, essentially becoming insignificant before or around the
time of the ECB’s monetary strategy clarification in 2003. The authors explain the fact that
financial markets stopped listening to M3 announcements, in part, by a learning process,
arguing that by 2003 market participants had understood that per ECB strategy changes in
M3 had no immediate and mechanical impact on present policy rates. Of course, the results
also imply that, in addition, markets concluded that there was little systematic information to
be extracted from M3 about medium- or longer-term ECB actions and their impact on
interest rates either.”

In summary, there is little reason to expect that among sophisticated investors and observers
further changes in the role of monetary analysis within the ECB’s wider monetary strategy
will have significant impact on the ECB’s reputation as a price-stability oriented central
bank. Whether it might have an impact among the broader public in countries that prior to
EMU also ran on a two-pillar system is a question that has not been addressed in the

% Their basic setup is a regression of the change in the Euribor rate on the post-meeting policy rate surprise
(i.e., the difference between the actual post-meeting policy rate and the expected rate) and an communication
indicator based on Berger and others (2006).

" In a related result, Bulif and others (2008) report that there are indications that information on the ECB’s
policy inclination based on the ,,monetary pillar” is frequently out of sync with other signals send by the ECB,
including the staff’s inflation forecast, press releases, or monthly bulletins.
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literature. But there are few reasons to believe that it would, provided the transition is well
managed and takes place during a period of price stability. The bottom line is that
institutional time path dependency should matter less today than in 1998 or even 2003.

VII. CONCLUSIONS

Money plays an important role in the European Central Bank’s (ECB’s) monetary policy
strategy. The prime function of monetary analysis today is to provide a so-called cross-check
of the outcome of the economic analysis. The continued explicit reliance on money to guide
monetary policy is a distinguishing feature of the ECB’s framework compared to that of
other central banks.

In practice, the implementation of the money-based element of the ECB’s policy strategy has
been challenging. In particular, the repeated surges of nominal M3 growth beyond the ECB’s
reference value have made it increasingly difficult for outside observers to understand the
transmission of monetary analysis into policy action. The problem is that velocity is not
constant and money is not fully exogenous. As a result, financial markets appear to put less
and less weight on the signals from the monetary analysis, focusing mostly on the economic
analysis. Providing a clear, consistent, and unified narrative about the role of money in the
economy seems essential to improve on this state of affairs.

The analysis in this paper suggests that there is a strong case for presenting monetary and
economic analysis using a unified framework, thereby affording monetary analysis a
continued role in the ECB’s overall monetary strategy. An exclusive focus on non-monetary
(or “economic”, in ECB parlance) factors alone may leave euro-area policy makers with an
incomplete picture of the economy. However, treating monetary factors as a separate matter,
using potentially inferior partial-equilibrium tools to cross-check the implications of the
“economic pillar”, is a second-best solution to this problem. Instead, a general-equilibrium
inspired analytical framework that merges the two “pillars” of the ECB’s monetary strategy
appears the most promising way forward. Of course, just as the current “monetary pillar” is
not explicitly linked to a particular partial equilibrium model, the merged framework will not
be reduced to a specific general equilibrium model either. However, it would provide a better
framework to study the interaction of money with other economic variables, including, for
example, asset prices or financial sector variables, and their relations with consumer prices.

However, the evidence presented in this paper suggests that the role played by money in such
unified framework may be rather limited. From a forecasting viewpoint, for example, money
contains relevant information for inflation but its value-added is often small. In addition,
non-monetary models generally provide better inflation forecasts than money-based models.
This, of course, is not to deny that disaggregate monitoring of monetary/financial variables
may be very helpful with regard to other economic or financial stability issues.

Overall, the current state of affairs could, over time, gradually detract from the credibility of
the ECB and undermine potential benefits from improved monetary analysis in the future.
While there is potentially much to be gained from further work on monetary analysis, it
appears more productive to refine the monetary strategy in the context of a unified
framework.
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