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Abstract

This paper is the starting point of a series of analyses aiming at re-discovering the role of
money for monetary policy purposes. It provides an overview of the role of money in modern
macro models. In particular, we are focussing on New Keynesian and New Monetarist models
to investigate their main findings and most significant shortcomings in considering money
properly. As a further step, we ask about the role of financial intermediaries in this respect. In
dealing with these issues, we distinguish between narrow and broad monetary aggregates. We
conclude that for theoretical as well as practical reasons a periodic review of the definition of
monetary aggregates is advisable. Despite the criticism brought forward by the recent New
Keynesian literature, we argue that keeping an eye on money is important to monetary policy
decision-makers in order to safeguard price stability as well as, as a side-benefit, ensure
financial market stability. In a nutshell: money still matters.

JEL-Classification: E51, E52, E58

Keywords:  New Keynesian model, New Monetarist model, financial intermediaries

* At the time of writing this paper, Markus Schmidt has been working at the European
Central Bank, Directorate General Economics.



Non-technical summary

Safeguarding the value of money is one of the rtasks of central banks. However,
while this objective is widely accepted, disagrestrersists on the best way how to
achieve price stability. According to the quanthgory, there is a close link between
the growth rate of money and the inflation rate {east in the long run. However, in
parallel to monetary policy becoming increasingiséd on theoretical models and
empirical evidence, money’s information content meonetary policy got more and
more into doubt. In the canonical workhorse macradeh now in use, the New
Keynesian Model (which is also the basis for DSGEdats), money's role is
redundant or even non-existent. At the same tim@etary policy relied more and
more on (base) money when fighting the negativesequences of the recent multi-
source crisis. This apparent contradiction is ttagtiag point of the paper at hand
which provides an overview of the role of moneymiwdern macro models. After
providing some general reflections on the use efaimbiguous concept of money in
theoretical and practical applications, we focudipalarly on New Keynesian (NK)
and New Monetarist (NM) models to discuss theirmfandings and most significant
shortcomings in considering money properly. Asréhier step, we ask about the role
of financial intermediaries in this respect. . Bgirdy so, we identify numerous
misunderstandings and inadequateness of many mamtels, which, to our opinion,
provide a rationale for these models’ inabilityjustify a non-trivial role for money in

the economy.

Even in the standard NK literature, most authoceptthat money affects inflation in
the long-run. Moreover, as soon as one explicitiyoants for financial intermediation
and a banking system, a significant role of momeyhe business cycle emerges. It
might also be asked whether a policy relying on iIM&dels and paying no attention
to money is able to stabilise inflation expectasi@amd leads to a determinate and low
inflation process in any case. And finally, theoimhation channel literature within the
NK models assigns money a prominent role for mogegpalicy due to its leading
indicator property for the state of the economytgaty natural rate of interest, asset
prices). Having said this, many of these modelssaigect to either theoretical or

empirical unsoundness and still require furtheestigations in future.



New Monetarist (NM) models emphasise the importaotemoney for long-run

welfare with the results derived from first prinigp. NM models take the role of
financial intermediaries and their interactions hwthe central bank and frictions
explicitly into account. The frictions they concexté on are imperfect monitoring
amid limited commitment and asymmetric informatidiney show that money helps
to reach more efficient allocations and provideaionale for both the existence of
money and credit. In NM models, the behaviour dtgw is closely tied to the
behaviour of money. However, when it comes to mamyepolicy decision making,

NM models usually suffer from a lack of concretenas their definition of money

since basically all assets can be considered aseansnof transaction in this

environment.

Finally we focus on financial intermediaries asdigrs of inside money. From our
point of view, theoretical models will hardly belalio assign a non-trivial role to
money as long as they do not account for a barkystem to explicitly consider both
credit and money. Moreover, financial intermediatis important with respect to the
link between price stability and financial stalyiliA promising elaboration of this link

is presented in Brunnermeier & Sannikov's (2011)Theory of Mone€y which
combinesintermediation andnside money, considering the inter-relatedness of

money, liquidity and financial frictions.

We conclude that if price stability is a monetamgtenrity’s primary goal, a discussion
of monetary policy without a reference to monetaggregates seems quite
misleading and inconsistent. Indeed, the link betwmoney and inflation is not as
direct as proposed by the quantity theory of moiiéne transmission process between
these two variables is rather complex, touchingdaations in goods and services as
well as asset markets. At the end of the day, tioflais a synonym for the declining
value of money, which is determined by supply al a® demand factors. With an
additional financial stability perspective in mirdhat seems useful for safeguarding
the transmission mechanism of monetary policy datssand thus contributes to the
overriding aim of price stability — money actuatisovides a wealth of information to
the monetary policy maker. However, the detailb@iv monetary policy can exploit

information contained in money still deserve furthesearch.



The Role of Money in Modern Macro M odels

"Money so they say,
Istheroot of all evil today."
(Pink Floyd)

" Facts do not cease to exist because they are ignored.”
(Aldous Huxley)

1. Introduction

Since the formation of Stockholms Bahdn 1656, safeguarding the value of money
remained one of the main tasks of monetary autbsriHowever, while monetary
policy’s objective is clear and widely acceptedsagdireement persists on how to
achieve a situation that is commonly referred tépae stability”. One of the most
influential views on this issue is provided by tke-called “quantity theory of
money”, that seems established in economic thedmges Friedman (19586).
According to the quantity theory, there is a cléis& between the growth rate of

money and the inflation rate — at least in the long

The implications of the quantity theory are broakiywn among researchers as well
as policy-makers and empirical evidence in its tavis well-documented (e.g. Teles
& Uhlig, 2010). However, in parallel to monetarylipg becoming increasingly based
on theoretical models and empirical evidence (Mishk2010, 81) money’s
information content for monetary policy got moredanore into doubt. In particular,
owing to the seminal works by Kydland & Presco@82) and Long & Posser (1983),
Real Business Cycle (RBC) and recently Dynamic I&iettc General Equilibrium
(DSGE) models gained importance for monetary poleyposes. Despite these

" This paper benefited from comments and suggestigri. Fischer, D. Gerdesmeier, C. Johansen, A.
Lojschova, M. Morelli, B. Roffia, P. Spahn, P. Weadnd the participants of a monetary policy
seminar at the European Central Bank. The viewseptted herein are those of the authors and do
not necessarily reflect the position of the Europ&Zentral Bank or any other entity of the
Eurosystem.

! Stockholms Banco is the predecessor of SverigksbBnk which is considered the world’s oldest
central bank today.

2 The quantity theory of money is one of the oldastd best-known principles in economics.
Considerations on the link between money and pritse back to the British philosopher John
Locke (* 1632, T 1704).



models’ theoretical appeal, they have still notrbable to adequately explain one of

the oldest and most fundamental artefacts of ecanlifie— i.e. money.

The neglect of money in monetary policy circlesnsg@éo have come to an end since
the dawn of the financial crisis in 2007. Sincetca@rbanks around the world conduct
quantitative easing in order to counteract the tiega@onsequences of the financial
market tensions for the real economy, money reeghprominence on the monetary
policy agenda. At the same time, with central bdfdading the banking system with
liquidity, concerns increased that this huge ligyigbrovision will cause inflation to

accelerate in the not too distant future.

Thus, there seems to be an obvious contradictidwdes present-day economic
theory and the conduct of monetary policy in p@etn recent times. Indeed, this has
left observers and policy makers somewhat confadedit money’s actual relevance
for economic developments in general and monetaligypin particular. This paper
aims at resolving this confusion. Therefore, theamder is structured as follows:
First, we provide some general reflections on tile of money, shedding light on
money by itself and its employment in various kimmfstheoretical and practical
applications. By doing so, we identify numerous unierstandings and
inadequateness of many macro models, which, toopunion, provide a reason for
these models’ inability to justify a non-trivialleofor money as yet. The third section
concentrates on the canonical workhorse model mowse, the New Keynesian (NK)
theory, putting particular emphasis on the différéeoretical approaches that have
been employed to introduce money into DSGE modielsection four we switch to a
newer research agenda, the so-called New Monei@d) approach. While NK
models usually conclude that there is only a ttikaée for money in the economy, the
NM literature claims that money facilitates trartgats that otherwise would not have
taken place. Despite that, NM models seem far fppaviding a generally accepted
toolbox for the investigation of money. We proviseme rationale for why this is
actually the case. The fifth part deals with aneaspf money that is often neglected
in modern macro models, namely financial intermigaiia In our opinion, considering
financial intermediation is essential when dealimgth money and trying to
understand the interaction between price stakdlitgl financial stability. In addition,
this is where the distinction between inside antside money and various (micro-

founded) financial frictions comes into play (Bremmeier et al., 2011; Brunnermeier



& Sannikov, 2011¥. Taking financial intermediaries explicitly into @nt thus
allows addressing monetary policy and macro-prudenssues simultaneously.
Although the foreseeable path of research in ikl seems promising, it appears to
be too early to assess the approaches as an epdahgrbreak-through. Finally,

section six concludes and provides some implicatfionmonetary analysis.

2. Some gener al reflections

One buck is like another, isn’t it? Actually, it®t! Talking about money necessitates
a clear distinction between different types of mopnehe most fundamental one is
that between inside and outside-money (see, eagod, 2006). Of course, the
liquidity provision of a central bank to its courgarties — conducted via so-called
outside money — does not necessarily affect consymees. It might only have
inflationary consequences in case it was transfdrmi@ potentially inflation-relevant
inside-money via commercial banks’ increasing sypplcredit to the money-holding
sector! Unfortunately, numerous theoretical models do emplicitly distinguish
between outside (or base) money and inside momeleeld, money and credit are
linked via the Monetary Financial InstitutioR{MFIs) (consolidated) balance sheet
(see Figure 1). Thus, an expansion of base monghtrfuiel an increase in banks’
lending to the money-holding sector, which in taould result in an expansion of the
stock of (inside) money, for example the broad manye aggregate M3.This
transmission channel, however, is rather indirddtere might even be reverse
causality. This leads us to the conviction thatthgcal approaches should either
model the transmission of outside into inside moeaplicitly or should — as a

minimum requirement — be explicit on the definitminmoney that is actually used.

% The distinction between inside and outside mormsdrack to Gurley & Shaw (1960). The idea that
financial intermediation is essential for undergiag monetary developments is already referred to
in Brunner & Meltzer (1966).

* The ECB's definition of the money-holding sectomprises households, non-financial corporations
(NFCs), insurance corporations and pension fund3PKE), other non-monetary financial
intermediaries (OFIs) as well as general governraatities other than central government.

® In the euro area, Monetary Financial Instituticosstitute the money-issuing sector. They condist o
central banks, commercial banks, money-market famdisbuilding societies.

® When talking about monetary analysis from a mayqtalicy perspective one should always keep in
mind that the “modern approach” to monetary analysimprises all items of the MFI sector’s
consolidated balance sheet and makes use of a lseiadf additional information taken from
genuine monetary sources like the flow of fundgistes, industry surveys etc. Present-day
monetary analysis thus goes far beyond the rath@le approach of assessing the growth rate of
some monetary aggregates and deriving money saogkts.



Figure 1: A stylised balance sheet of the MoneFamancial Institutions sector

Assets Liabilities
Credit to general government Currency in circulation
Loans Overnight deposits
Securities Other short-term deposits

Credit to private sector Marketable instruments

Loans Holdings of general government
Securities Longer-term liabilities

. Remaining liabilities
Net claims on non-euro area

residents
Shares & other equity
Remaining assets

Even though (inside) money might technically b&eia to credit via the balance sheet
identity and despite many modern macro models eiglideal with credit (see
section 3) or investigate money’s role in facilitgttrade (see section 4), there is no
formal andgenerally acceptedhicro-founded (general equilibrium) theory of mgne
as yet. Such a theory should be able to explain tmowey arises endogenously, why
money is preferred to other means of transactiehhexw welfare is enhanced by the

existence of money (Thornton, 2000, 35).

Therefore, most monetary macro models frequengilight money’s unique role for
transactions purposes. They thus interpret thdititmn of trade, the lowering of
trading frictions (e.g., by lowering problems asated with asymmetric information)
as well as the reduction of transaction costs aseyis essential functiodsDespite
the lack of theoretical basis, this interpretats@ems not to be fully implausible at
first sight. Concentrating on trade, however, imgplithat models dealing with
representative agent models are not well-suitechfiiure money's importance, since
there is no rationale for trade between identiodividuals. Insteadheterogeneous
agents' models should be in the focus and all @gpes based on homogeneous

agents thus seem to be subject to a fundamentdtehuong.

In theoretical frameworks, the importance of morey transactions in goods and
services might partly relate to the fact that thtemate goal of monetary policy in

these frameworks is price stability or stabilisitige output gap. Even though

" For King (2002), even the proof of a significaaler for money for real developments has to be based
on the two observations that money reduces transactosts and that transactions costs are
important in determining asset prices.



monetary policy’s objective is thus is line withality, the interpretation of the
transmission channel from monetary developmenisftation inherent in this view
might be too narrow. In fact, monetary policy pieetrelied more and more on
broader monetary aggregates since the end of tB8s1%o its scope was actually

beyond pure transaction-oriented definitions.

Theoretical models’ emphasis on money’s role aseans of transaction does also
result in an inaccuracy frequently perpetrated mpieical applications: Therein,
researchers usually employ a narrow money conagohmonly M1, in analysing
money’s role in economic developments. Doing saydwer, implies that the central
bank has perfect control over M1, which is actualky the case. If at all, the central
bank is able to indirectly steer outside money Ojsting the monetary base. Since
the transmission and intermediation process froenntionetary base to inside money
(see e.g. Brunner and Meltzer, 1966) is complex dinge-varying, perfect
controllability of whatever monetary aggregate nhigé too much of a simplification

and could thus result in misguiding conclusions.

An additional aspect of money that is often left oluconsideration in both theoretical
macro models and their empirical investigationsitgss use in financial market
transactions. In fact, money’s disposition is nag often modelled, limited to
transactions in goods and services. Money alsolesagents to purchase financial
assets, many of which, though interest-bearing nateneld for investment purposes
in the first place, but for liquidity reasons. Theshort-term interest-bearing assets are
available for financing transactions in the not-thstant future and are thus a
possible source of price pressure in case thimpatelemand for goods and services

materialises.

Against this background, is seems plausible to deoahe interpretation of money,
since it might be a too restrictive views to morneysolely emphasise its role as a
means of transaction as implied by using M1 in eitgli investigations. Rather, the
above-mentioned considerations call for a broad eteoy aggregate as the



appropriate measure of money. This is why M3 ishimm centre of the Eurosystem’s

monetary analysis.

Nevertheless, many empirical investigationsstdndard money-demand functions
using broad monetary aggregates in the euro area dacumented a large and
persistent residual (see, e.g., figure 3). Thidifig was frequently interpreted as an
indication that the money-demand specification (dfoad, 1996) collapsed which
led both academic mainstream as well as policy nsakethe conclusion that money
cannot be assigned a central role for monetarycypg@urposes (Woodford, 1998;
Reichlin, 2006). Subsequently, much effort was spent in tryingdorythis critique
and re-animate the money demand function by augnteittwith various additional
variables (see, among others, Greiber & Lemke, 2808 Greiber & Setzer, 2007) or
to introduce non-linearities (see, e.g., Dreger &olés, 2010) into the basic
specification. However, against the backgrounchefdéxperiences the euro area made
since the dawn of the financial crisis, one migtticdude that the observed persistent
error term in the standard money demand specificatould have indicated the build-
up of an imbalance with potentially severe consaqges. Thus, investigating its
causes might probably have been more helpful thremching behind the faulty
assessment that monetary developments did no Igngeide valuable information to

monetary policy?”

In fact, this view leads us to the fundamental migrstanding regarding the money
inflation link in today’s general equilibrium (GE)acro models: Actually, this link is
neither direct (Nelson, 2003) nor is it an equilibn concept. Quite the contrary, risks
to price stability emerge in disequilibria only. BBaven if this disequilibrium is
identified, the inflationary risk does not nece#ganaterialise** Of course, there are

factors that temporarily have the potential to ic&lagents holding more (or less)

8 In the Eurosystem’s definition of monetary aggtegaM3 comprises M1 (currency in circulation and
overnight deposits), other short-term deposits ristesm saving deposits and short-term time
deposits) and marketable instruments (repurchaseseagnts, money market fund shares, short-
term debt securities).

° However, Canova and Ferroni (2011) show that tle of money may be underestimated in
empirical analyses due to choosing an inappropsiatistical filter.

19 One might even argue that money demand is byitlefirstable as instability is only due to omitted
variables.

1 As Milton Friedman put it: “What would it mean faroney of itself to drive up prices?. What drives
up prices is spending by the holders of money,edrily many factors, of which the quantity of
money that they happen to have at the moment i$ @delson, 2003, p. 1040). Similarly, Brunner
(1969, 26) states: “Of course, it is not moneywhswvhich drives up prices.”



money than they would usually need in order torfaeatheir demand for goods and

services. Among these are variations in the vefoot money, uncertainty or

developments in asset prices. In addition, iin@ necessarily the case that any

disequilibrium adjusts via price movements in goodskets, which are in the focus

of the usual definition of inflation. In fact, tla@ljustment can also take place via asset
prices, i.e. financial market imbalances that utiety have consequences similar to

increases in goods prices. Consequently, Nelsdd3j2@ighlights that quantity theory
neither claims a direct link between money andaiidh nor does it rest on that
interpretation. In fact, money is seen to be om#ofadetermining real aggregate
demand relative to potential output. Thus, Nelsagues that in empirical

investigations of the Phillips curve, a significaniefficient on money rather indicates

measurement errors or a misspecification of theuiSe once the output gap is taken
into account?

Figure 3: Residual of a standard money demand fsp®@n based on Calza et al.

(2001)
SVR Vi

1980 1983 1986 1989 1992 1995 1998 2001 2004 2007

@ DFR (2007) comtegrated money demand

CGL (2001) comtegratmg vector

A growing literature supports this view that momgtanalysis can help ex-ante to
identify the build-up of imbalanceés.For example, Alessi & Detken (2011) show that
analysing monetary developments provides a sideeflbem detecting financial
market misalignments and financial market crisesray from these. In a similar vein,

Adrian & Shin (2011) show theoretically the imparta of financial intermediaries’

12 Indeed, this statement must not be confounded thighwell-known Goodhart's law (Goodhart,
1975a, b), which states that once monetary poleacts to a specific economic variable, this
particular variable will become insignificant in pirical investigations.

13 See for a broad range of countries and a sampleocsé than one century Schularick & Taylor
(2012).



balance sheet quantities as an indicator for fimhnmarket participants’ risk
appetite’* Importantly, as Adalid and Detken (2007) concludee empirically
convincing indicator properties of money for thelthwup of financial imbalances are
usually not only found for narrow, but for broad metary aggregates as well.
Moreover, this promising conclusion holds true lhath the global and the country-
level. As regards this financial stability dimensiof money, its role goes beyond the
pure transactions motive and emphasises storelogvaand precautionary
considerations?

Having in mind all the above-mentioned argumengsuréing the link between money
and credit, the merits of broad monetary aggregates the benefits money (and
credit) provides for detecting financial market mdnces, another theoretical and
practical inadequateness of state-of-the-art mawoalels becomes obvious: The
modelling of a banking sector. Whenever a bankiagtas is explicitly taken into
account in modern theoretical approaches, it isliysdone in order to model credit
rather than because they aim at modelling moneg, (89., Adrian & Shin, 2011,
Gertler & Kiyotaki, 2011)-° On the one hand, concentrating on credit omitseysn
role for funding banks’ granting of credit. On thigner hand, it neglects the fact that a
credit economy would in any case give rise to moasya medium of exchange
(Thornton, 2000, 51ff.). Credit promises are mdBtient if they are denominated in
the form of outside money, i.e. currency. But agglas the commitment of financial
institutions to exchange deposits for cash immediaand at a fixed one-to-one
nominal value is credible, these two forms of testi®ns money are perfect
substitutes and should be included in the stoakafey. Ultimately, this also means
that models are not complete as long as moneyssingj.

Due to the balance sheet identity, modelling credis frequently seen as being

sufficient for capturing the effects of money fdret macro-economy. However,

* In this direction, intertemporal risk smoothingléted to financial intermediaries' creation of
informationally insensitive deposits) implies tolypimclude deposits of commercial banks (besides
currency) in monetary aggregates, but no marketabturities. Moreover, as financial market
crises often are liquidity crises and as this cphoé money by definition has the highest degree of
liquidity, money comes into play from this direatidoo.

'3 |n fact, empirical studies usually conclude thatdit aggregates also perform well or even better
than monetary aggregates (see Gerdesmeier et H); Borio & Lowe, 2002) in detecting asset
price misalignments.

'8 However, if there arises a role for money in medehich, in the first place, try to introduce cttedi
this would be even a stronger argument for lookihmoney.

-10 -



treating money and credit as perfect substitutssedards many other important
balance sheet items of monetary financial insbngi e.g. net-external assets or
longer-term financial liabilities, as highlightegt Blelson (2008). In addition, shadow-
banking activity and banks’ off-balance sheet taatisns can contribute to an
increase in deposits recognised in banks’ balaheetstems but are not necessarily
considered as a respective granting of credit Bggaanke, 2008). Thus, there can be
no doubt against Woodford’s (2008, section 2) casion that an emphasis on credit
(frictions) should not be seen as a sufficient doowl for rationalising a useful role of

money.

3. New Keynesian models

Before discussing New Keynesian theory in moreiljét@aeems worth spending one
paragraph to support Uhlig (2006) in his attemptgtd rid of a fairly common
misunderstanding: NK literature and the Monetavisiv of a long-run relationship
between money and inflation are usuallyt mutually exclusive. Many researchers
working on NK theory do not support the view thaimay is unimportant to inflation.
Actually, Woodford (at the ECB’s 2006 central bamkiconference, see Reichlin,
2006) as well as Uhlig (2006) state that “we atdvednetarists now”. NK literature,
however, frequently doubts that there is a ratieriat a prominent role for money in
a central bank’s monetary policy strategy.

3.1 The standard NK model and its implicationsnfmmetary policy

The above-referred conclusion on money’s irreleeaioc monetary policy purposes
can be derived from the typical setup of a New Kasyan (NK) model/ which is

nowadays frequently used in academic circles torem$dmonetary policy-related
issues. It is based on a combination of an ISiogiahip, a Phillips curve as well as a
policy rule determining jointly the nominal intetesate, the output gap and the
inflation rate (e.g. Clarida et al. 1999). The Kegtion that gives rise to short-run

non-neutralities of money, and the primary concefnmonetary policy, is - by

7 In this paper, we use the terms New Keynesian framt# Dynamic Stochastic General Equilibrium
(DSGE) model interchangeably. Doing so is relayivammon in the literature. However, strictly
speaking, also Real Business Cycle (RBC) modelsbeaimterpreted as DSGE models since they
are dynamic, stochastic and are dealing with gémepailibriums. The only distinguishing feature
between RBC and NK (i.e. DSGE) models is that #teet allow for nominal rigidities, while RBC
models usually deal with flexible prices (see,,g3podfriend & King, 1997).

-11 -



assumption - price stickiness, i.e. a nominal itgif The central bank is viewed as
being able to set a short-term nominal interesg,raind the policy problem is
presented as the choice over alternative rulebduar this should be done in response
to economic conditions. This standard New Keynegid) model in its basic form

can be summarized by equations (1) - (3):

% =-q(i —Em, )+ EXx,tE (1)
IZ( :/]XXI+/]ZTEt7Tt+l+£t” (2)

it = wO + wxxt + wnEtITHl + gti (3)
(M-Rp)=a,+a, Y -a,i+&" (4)

Equation (1) is the IS relation withthe output gap, the nominal interest ratezthe
inflation rate anckE the (rational) expectation operator. (2) showsARerelation (or
alternatively the Phillips curve) according to whiaflation depends positively on the
output gap and expected inflation. (3) providesrtitanetary policy reaction function
which closes the modél. The ¢ terms are AD, AS and interest rate shocks,
respectively. These three equations determinehtiee tetndogenous variabbesrand

i. Adding a money demand equation (4) to the abgstes does not affect the three
variables of interest. The money demand functiorredundant as it adds one
unknown variable, i.e. money, and one equationtifyemg it to the system. As a
consequence, steady-state inflation can be devwgdut considering money as it is
represented by the credible inflation target ofdletral bank (Woodford, 2008).In
fact, (4) just describes how money supply has fosadn order to balance money
demand and money becomes a redundant vafai@ausality runs, if at all, from
prices to money and not the other way round. Itiqdar, there is no role for money

'8 An alternative strand of the NK literature, invgating the consequences of sticky information for
economic developments, was introduced by MankiweisK2002).

91t is worth noting that due to observational egifwice, interest rate behaviour following (3) is
compatible with very different monetary policy rsilacluding money supply rules; see Minford et
al. (2002). Moreover, it is generally accepted tiwat central bank can (credibly) control (at least
narrow) money, whereas (3) suggests that it catralofthe whole term structure of) interest rates
which is more at odds with common wisdom (see, Ehgrnton, 2008).

%0 This procedure defines away the problem of esthinly and maintaining central bank credibility.

2L This conclusion would change if money enters ohthe equations (1) - (3), see for an analysis in
this direction Canova & Menz (2011). The standaidl Mdodel is also capable of describing the
behaviour of a central bank steering money supptpling to (4). In this case, the “Taylor rule”
interest rate equation (3) becomes obsolete.
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(shocks) in explaining short-run inflation dynamiegich are according to (2) solely
determined by inflation expectations and the outmg. The output gap, in turn, is a
function of real marginal costs’ deviation from itheteady state level and thus
depends on expected output and the real interést(eag. Clarida et al., 1999;
Woodford, 2003). Given that there is no role formap in NK models to affect short-
run inflation dynamics and that the long-run is gliynthe sum of all “short runs”,

Thornton (2008) concludes that there is no nonaiikole for money in this model

even in the long-run.

3.2 Money’s role for monetary policy transmissiomats consequences for the long-
term link to inflation

One central assumption in the paragraph above hedssteady-state inflation always equals
the monetary authority’s credible inflation targ&he consequence of this assumption is
simple: Any change in the long-term average ofaitidin is interpreted as a result of a change
in the central bank’s desired inflation rate (€&gli, 2002). In addition, the standard NK view
implies that the central bank can steer interdssravithout considering money demand and
supply. Movements in real money balances are draidrer by current output — which is
(indirectly) determined by the IS relation — or the&rent short-term interest rate — set by the
central bank — if they are not anyway considerepguss noise, i.e. as a money demand shock
&". Many researchers in NK modelling spent effort orallemging this view that
money does not affect inflation, even in the long-(see, e.g., Nelson, 2008; Ireland,
2004b)?* Nelson (2008) is most explicit about this poine &rgues that in monetary
economics, the termong-runis generally defined as the conditions prevaiaitgr all
prices have fully adjusted to monetary policy aw$io This illustrates that price
stickiness is a temporary phenomenon Ghlyloreover, monetary policy is thus not
able to control the real interest rate permanefittys indeed raises the question how
the central bank can determine inflation in thegloan, i.e. how it can steer actual
inflation to its target rate. As monetary neutsaig assumed to prevail, the relative
change of the price level has to be equal to tlagive change in the nominal money

2 The simulations within atandardNK model in McCallum & Nelson (2011, ch. 6.2) seggthat the
leading indicator property of money growth for atfon is even present at the business cycle
frequency.

23 Of course, this is never denied in NK literatuFer example, the well-known concept of Calvo
pricing (Calvo, 1983) allows some fraction of thepplation of firms to adjust prices each period.
Since in every single period the firms that arewa#id to adjust are selected randomly, all firms
have adjusted their prices after an (theoreticatifihite period of time.
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stock. The latter, in turn, is influenced by thenttal bank via its monetary policy
instruments (e.g. open market operations), everthe long run. Consequently,
“reaching the inflation target means a specifiedriily of open market operations in
the steady state; specifically, open market opmnatthat deliver a steady-state money
growth” (Nelson, 2008, p. 1805).

A prominent role for monetary policy transmissicencbe assigned to the banking
system, which is, despite its role for the econooften disregarded in NK models.
However, as soon as one explicitly accounts farfaial intermediation in a banking
system, a role for money emerges. For instancegtdigd@012) shows that augmenting
a standard NK model with even a simple bankingasetttat “produces” deposits

households can use to finance consumption resuléssignificant role of money in

the business cycle. This is because money is d¢rtaghouseholds’ intertemporal

allocation of consumption. Moreover, introducinghks leaves the deep coefficients
of the theoretical framework unchanged and thuddavthat the model becomes
subject to the Lucas (1976) critique. Despite th#ssoretical advances, Zanetti
admits that the omission of money in his model lyactianges the variables’ reaction
to shocks, raising doubts against money’s sigmfteafor the modelled transmission

mechanism.

Matsuoka (2011), too, investigates optimal monetpoficy in an overlapping
generations setting that comprises a banking séztorovide liquidity. In his model,

a transactions role of money emerges due to spagglaration and limited
communication among economic agents. His optimaliyditions depend essentially
on the competitive structure of the banking systEwor. instance, in a monopolistic
banking system the Friedman riflean eliminate banks’ monopoly power — and thus
the inefficiencies related to it — that emergesaimonopolistic environment under
positive nominal interest rates. As a result, manefpolicy should not only pay
attention to the development of money, but mustb alake the institutional
environment into consideration when taking its ppldecisions. Matsuoka'’s results

thus ultimately suggest that the importance of myoimethe conduct of monetary

24 «Our final rule for the optimum quantity of money that it will be attained by a rate of price
deflation that makes the nominal rate of interesiaéto zero.” Friedman (2006), p. 34.
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policy might vary among countries, governed bygingalia, the structure of the

banking system.

Goodfriend (2005) also investigates the transmis&ib monetary policy decisions.
His model puts particular emphasis on the role odbread monetary aggregate
(including bank deposits) amid the interaction apgly and demand for (broad)
money, loan production, asset markets and posslbirage between banking
services and asset marké&tsTherein, households demand deposits to hedge sigain
liquidity risk (which is caused by the timing sttuce of income flows and
households’ consumption decisions). Deposits, in,tariginate from collateralised
loans, which are produced by banks due to theik)rnanagement competency. This
gives rise to an external finance premium as phaihe interest rate for loans to
households. The external finance premium, for &g,ds governed by households’
volume of borrowing relative to collateral. Via a-arbitrage condition, the interest
rate on bank loans (and hence the external finpremaium) is linked to the interbank
interest rate in particular and the cost of loaedbhds in general. The distinguishing
feature of Goodfriend’s approach is the simultaisedatermination of the price of
consumption goods and the management effort indddodn production. Goodfriend
(2005) concludes that the central bank, targetmgnterbank interest rate in order to
maintain price stability, has to take into accotm& broad liquidity conditions in the

economy, which are, inter alia, reflected in money.

One obvious question arising from the Goodfrien@D& model that also touches the
implications of the standard NK model is the isetithe central bank’s ability to steer
interest rates. As mentioned earlier, there careasonable doubts about the view that
a central bank can steer the whole term structlinet@rest rates at its own and direct
discretion. In fact, central banks can expand witlithe volume of liquidity they
provide to their counterparts and can — more @& éaplicitly — determine commercial
banks’ costs of refinancing at the central bank.dBing so, they initiate a complex
process of changes in relative (asset) prices a&ildsy The ultimate effects of the

% A role for a broad monetary aggregate in inflatignprocesses is also found in Canzoneri et al.
(2008) by introducing financial frictions and fir@al intermediaries in a NK framework.
Interestingly, there is no role for a narrow mongtaggregate in this respect. The reason is theat th
money demand relationship in their model plays eativa part in determining households' and
banks' demand for various assets and that inno&tio broad aggregates contain information
about the most important underlying shocks to petidity and government spending.
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central bank’s decision for banks’ market-basednagicing costs are, therefore,
rather indirect and depend on numerous factors rizeytbe direct control of the
central bank, as experienced in particular durhmg financial market tensions since
August 2007° For similar reasons, one might also raise doubtthe ease a central
bank is able to ensure the required quantity ofnopmrket operations to deliver
steady-state money growth. Participation in opemketaoperations is voluntary in
both a benchmark-allotment and — even more so 4dllaalfotment regime. For
example, consider a benchmark-allotment regime evbanks grant credit, resulting
in an increase in deposits. Due to an expansidheominimum-reserve requirement
as a result of the increase in deposits, the delp@rak has to expand its benchmark
allotment. Of course, it can still vary the poliate later, but this is not the issue here.
The example is just to clarify that even the benatkallotment is not in the central
bank’s own discretion. However, these reservaticefer to short-run effects of
monetary policy rather than the long-run, i.e. dyestate considerations. Thus, they

apply also to the short-term dictum of the NK &ierre.

Another aspect that should not be underestimatetthigncontext is central banks’
ability to anchor inflation expectations, which aes highlighted in the policy rule
(3), essential in NK models. Christiano et al. @06xplicitly address this issue. In
their view, even if a monetary policy reaction ftian like (3) might be able to
stabilise inflation expectations in NK models, iigit not do so in any circumstances
due to the uncertainty regarding the true dataiging process. Nevertheless, as
they argue, the central bank’s credible commitmintmonitor and steer non-
borrowed reserves (i.e. money supply) is helpfustebilising inflation expectations
in case money evolves not in line with fundamen{@hkristiano et al., 2008, 33).
Money, in this sense, is used as an escape claasegy for special circumstances.
Such a strategy works if the central bank is ablerédibly commit to control money
in the case the escape clause is activated. Befideghe authors look at situations
with possible financial market imbalances. Theywvghbat cautious and forward-

% For example, despite the ECB’s Governing Courgilving the interest rate on its main refinancing
operations unchanged between May 2009 and Apritl 28x11.00%, volatility of the overnight
interbank benchmark interest rate EONIA (Europeamer@ight Interest Average) hiked
significantly between July 2010 and September 20kis documents retrenched control of the
interbank interest rate that is considered thetistapoint of the monetary policy transmission
process in the euro area.
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looking monetary policy which gets restrictive iase of strong credit (money)

growth will attenuate boom-bust-cycles in financrarkets.

Lastly, Christiano & Rostagno (2001) review diffetevays how monetary policy
characterized by (3) might increase macroeconoralatiity. In their examples, a
modification of (3) according to which the centkank monitors money growth as
well as its commitment to abandon (3) in favouraomoney-rule in case money
growth left a pre-defined corridor is optimal. Amglar reasoning is presented by
Minford & Srinivasan (2010) who argue that NK maxshould explicitly take money
demand and money supply issues into account antufate a terminal condition for
its money supply behaviour. This is necessary tmdaindeterminacy of inflationary
processes because the NK argument that agents wuwtldchoose a path of
hyperinflation due to its disastrous consequense®i credible and does not rule out
such equilibriunf’ Only money provides the central bank with a taplfdrmulate
such a terminal condition and thus an instrumentcttedibly anchor inflation
expectations and rule out bubbles (see also Baifaust al, 2011, Brickner &
Schabert, 2006; Cochrane, 2007a, b; Feldkord, 20&)keson et al. (2009) show
that determinacy can be re-established by emplogomhisticated monetary policy
rules where the monetary authority switches fromirdarest rate rule to a money

growth rule®

3.3 Incorporating money into NK theory

As argued above, there are some suitable resemgadigainst the view that there is no
role for money for economic developments in genenatl monetary policy in
particular. Consequently, numerous researcherd toiencorporate money into their
theoretical Dynamic Stochastic General Equilibrid®GE) models (which are built
on the basis of NK theory) by including money dilgnto the utility- or production

function of their agents or firms. Therefore, tkesulting models are calledoney-in-

%" Determinacy is less of a problem if the equilibniis learnable. However, it is well known that non-
activist interest rate rulesof< 1) like (3) do not give rise to any learnableamaal expectations
equilibrium as the Taylor principle is violateddeWoodford, 2003, 261ff.). In this sense, a non-
activist money growth rule (i.e. constant moneyvgtorate) is preferable as it guarantees a single
non-explosive solution that is learnable (McCalldnNelson, 2011, ch. 8.2). In this rational
expectation equilibrium inflation equals money gtbwafter taking advances in payments
technology and financial innovation into account.

8 The latter paper is of particular interest a®itsiders a broad monetary aggregate.
29 Atkeson et al. (2009) define “sophisticated polikes” to be dependent on past private actions.
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the-utility-function (MIU) (see e.g. Woodford, 2003, ch. 2) @noney-in-the-

production-function modelsee e.g. Canova & Menz, 20£1).

The ultimate conviction of MIU models is that haidimoney itself yields direct or
indirect utility for economic agents. Consequenthgney appears in the household’s
utility function u(.). In the basic theoretical set-up, households assumed to be

infinitely-lived and aim at maximising their expedtlifetime-utility of the form
e\ Bu(em)| ©
t=0

where 0 < < 1 is the discount factor representing impatielices the expectation
operator and the per-period utility depends posligivon consumptiorc and real
balancesn = M/P. The way money affects the consumption path clyai@pends on

the assumption made abay.

If u(.) is additively separable between its argumenasdm, the marginal utility of

consumption would be independent of real balantiksre would be no real balance
effect beyond the fact that money enters the wtflinction. In contrast, itu(.) is

assumed to be non-separable across its argummemdm, there indeed arises a role
for money since real balances enter the model’an® Phillips curve, as shown in
Woodford (2003), Ireland (2004) and Andrés et 2006), among others. Andrés et
al. (2009), Canova & Menz (2011) and Castelnuowi?? bring these models to the
data. In doing so, Andrés et al (2009) find evidefar the forward-looking character

of money demand and for its value in identifyingigons in the natural rate of

%9 Holman (1998) postulates that money-in-the utilityction models allow for transactions as well as
precautionary and store-of-value motives for hadimoney. Another common strand of the
literature is the so-called cash-in-advance (Clppraach. Its fundamental idea is that financing
certain types of transactions necessitates holdingey balances. However, Feenstra (1986) has
shown that the CIA model is a special case of tH& Mpproach. In addition, Wallace (2011)
criticises that the CIA approach, or generally miedeith asset-specific transaction-costs, do not
allow to analyse alternative ways of achieving #pedistributions of assets among agents in the
economy. Therefore, in what follows, we concent@eMIU models. The MIU approach found
further motivations in the context of shopping timedels (see e.g. Bakhshi et al., 2002), which
stated that money holdings allow economic agentsettuce shopping and transactions time.
Croushore (1993) shows that MIU and shopping timedels are functionally equivalent.
Bhattacharjee & Thoenissen (2007) compare the @bhthe MIU methods of motivating money in
New Keynesian DSGE models together with (3) andlsrnative money growth rule. They find
that the CIA model closed by a money growth rulenes closest to the data. McCallum (2000)
presents a reduced form shorthand of all these/semby introducing a transactions cost function,
which reflects the transaction-facilitating propestof money, in the per-period budget constraint.
Another approach to rationalize money's role asedium of exchange (and store of value) in a
world with trading frictions would be overlappingmerations models (Champ et al., 2011).
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interest and the real-interest rate gap. In additi©astelnuovo (2012) estimates a
structural DSGE monetary model of the businessecfa the US economy in which
money is allowed, but not necessarily requiredhlety a relevant role. In his model,
money may exert an influence via non-separabitiyect (via portfolio adjustment
costs) effects and / or the impact of policy-maksystematic reaction to monetary
developments. Castelnuovo finds that money, as uneds/ia M2 (M1 plus savings
deposits, including money market deposit accowsmsll-denomination time deposits
and shares in retail money market mutual fundglygph significant role in shaping
the US business cycle, even though its significasdeme-varying®* The effects are
first and foremost stemming from non-separabilityd afrom policy-makers’
systematic reaction to monetary developments. Atgame time, this result is not

confirmed for the monetary base (see section 3i73ahas well as the conclusions).

Benchimol & Fourcans (2012) also provide a modeklaon non-separable utility to
particularly investigate the link between risk-asien and money demand highlighted
already in Friedman (1956). Accordingly, agents’ney demand should pick-up with
risk-aversion in order to cope with uncertainty aodoptimise the intertemporal
allocation of consumption. Indeed, Benchimol & Fgans (2012) find evidence for
money’s role in determining output (fluctuation®y fhigh-levels of risk-aversion.
Consequently, risk-aversion potentially affects eds impact on relative prices in
goods as well as financial markets and could hdmzk expression in aggregate
demand and output. (These results may thus praoedee intuition for M1's good
leading properties for GDP growth (see for the emrea Brand et al, 200#.In
addition, Benchimol & Fourcans (2012) argue thae tlole of money for
macroeconomic dynamics is usually masked in stah®d€ models’ endogenous
inertia regarding output (via consumption habits) anflation (via price indexation).
In fact, output and inflation seem to be more faxviboking than implied by these
inertial components, providing another conduit fmoney to affect economic

outcomes.

%1 Canova & Menz (2011) also provide evidence ortithe-varying character of the impact of money
on economic developments.

%2 Another way to introduce money in DSGE models \dobe to substitute the monetary policy
reaction function (3) with a money rule. Christiagtaal. (2003) show that if such a rule had been in
place, the Great Depression would have been relgtiild.
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Apart from the discussion about (non-)separabditytility, Woodford’s (1998, 2003
ch. 2.3.4) case of a "cashless limiting economy&sdalso controvert the impact of
money on economic developments. In his model, agaeed money to finance
transactions, but the volume of money that is digtused for transactions tends to
zero due to innovations in financial markets angnpent systems. Consequently, the
velocity of money approaches infinity, resulting museholds’ holdings of real
balances falling to zero. Not surprisingly, marginglity of additional real balances
becomes large in such an environment, so it isilplesto arrive at an equilibrium
exhibiting a non-trivial interest-rate differentiaétween monetary and non-monetary
assets and thus significant opportunity costs dflihg money. At the same time,
variations in the stock of money hardly have arfect$ on the marginal utility of
consumption as money becomes increasingly unimpofta transactions, resulting
in an equilibrium outcome with real balances bewegy small relative to national
income. The underlying idea of this view is thatsinch an economy money is used

for transactions of only a very few kinds, thougtsiessential for those.

The assessment whether or not the assumptiongpafad®lity of the utility-function
or that of a cashless-limit environment are relévaamd quantitatively important is
ultimately an empirical question. However, evertlweoretical grounds, both of these
assumptions seem questionable. For instance, cyrregrtainly provides valuable
services to consumers which may stem from its amayyor from the fact that
transactions can be conducted via money withoutveutge of individual histories
(imperfect monitoring), imperfect recognisability @stly connections among people
(Wallace, 2011¥2 Against this background, McCallum (2000, 2001, 208trongly
argues that there is no compelling theoreticalgfsi the assumption of separability
of the utility function. Moreover, as Ireland (2@f)4states, introducing real balances
into a forward-looking 1S curve necessarily regsimetroducing real balances into a
forward-looking Phillips curve. By doing so, Barkky et al. (2008) achieve a direct
effect of money on output and inflation and finch@n-trivial role for money in the

business cycle.

% See part 4 below for a detailed discussion oféteted New Monetarist view to money’s role in the
economy.
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3.4 The information channel of money

A number of NK models, summarised by the témformation channel literature(see
Beck & Wieland, 2007, 2008; Coenen et al., 200S)gasmoney a prominent role for
monetary policy due to its leading indicator prdpdor the underlyingstate of the
economy Within this strand of literature, one can furtlggstinguish between models
arguing via money’s informational content regardfpgtential) output or the natural
rate of interest, while other models focus on tifermation money provides for asset
price developments.

3.4.1 Money as an indicator to improve perceptiohsutput and interest rates

As regards money’s informational content with resge the mitigation of problems
arising from misperceptions of either the levelaftput or the real interest rate,
Coenen et al. (2005) refer to money'’s leading iatdic property amid data revisions.
According to their results, money can significanttyprove the precision of output
estimates since aggregate money demand is govesnéte true level of aggregate
demand whereas the central bank can observe onlyisy measure of aggregate
output. In such an environment, however, a useaidicator property of money
necessitates (i) a lower variance of money demaondks compared to that of output
mismeasurements and (ii) a relatively close conteameous link between money
and aggregate demand. However, Coenen et al. (2@0%)to admit that the latter of

these two pre-requisites seems to be hardly fedfilh the euro area.

The role of money in dealing with uncertainty isahighlighted in Scharnagl et al.
(2010) in an extension of the analysis of simplenetary policy rules to the case
where policy-makers face measurement problems vesipect to both actual and
potential output. They change the standard NK m¢btet (3) by including a money
demand function (which depends on actual output)realistic degrees of output gap
uncertainty. With these simple modifications theydfthat a speed-limit rule which
includes an additional response to money growthpertirms both the standard

speed-limit rule and more conventional Taylor rup@gh and without money) once
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they account for output gap uncertaifityThe main reasons for the welfare gain are
that money growth contains information on currempat growth and that data on the
euro area money stock are subject to only negégibéasurement errotsBeck &
Wieland (2007, 2008), too, allow for persistenttcainbank misperceptions regarding
potential output® They show that under this assumption, cross-chgdkie optimal
(discretionary) policy response derived from NK ralsdwith money-based estimates
of trend inflation generates substantial stabilsabenefits (see also Arestis et al.,
2010). Having said this, these results might begestilto criticism regarding the
assumption of the persistence of the central bamksperception of potential output,
in particular against the backdrop of academic adea in nowcasting macro-
economic variables (see Evans, 2005, among othdm)ever, Beck & Wieland
actually base their assumption on a couple of etudiupporting their view of
relatively long-lasting misperceptions (see, éQyphanides, 2003; Gerberding et al.,
2005).

3.4.2 Money as an instrument to improve the undadshg of asset price fluctuations

A second strand within the information channelréitare refers to money being a
good proxy for a whole set of asset price develogm@hich are not well captured
by short-term interest rates alone. Therefore, N&kdehs and many other theoretical
approaches tend to understate the value of monay asdicator for monetary policy
due to recognising an insufficient number of distiassets by presuming perfect
substitutability between non-monetary assets. Mel§2002, 2003) presents an
alternative theoretical framework. Therein, mongymportant to aggregate demand
because of its leading indicator property for vasicubstitution effects among asset
prices — which, in turn, matter for aggregate demnatriggered by monetary policy

decisions.

% In their approach, performance of different ing¢reate rules is measured by a commonly used
central bank loss function (e.g. Rudebusch & Svams$999; Ehrmann & Smets, 2003; Coenen et
al., 2005) which aims at minimising the variancésnflation around its target, of the output gap
and interest rate changes, respectively.

% As a side benefit, monetary policy responding mnatary developments automatically introduces
inertia and history-dependence into the policy ri@erberding et al., 2009; Séderstrém, 2005),
both of which are robustness characteristics ofvdod-looking models to stabilise inflation
expectations, as demonstrated in Woodford (20033)ch

% At the same time, one has to admit that the vigat money contains information on the output gap
might be somewhat too narrow. In fact, money capdreeived as a timely indicator for a broad set
of macroeconomic developments.

-22 -



Kajanoja (2003) supports the benefits of this legdndicator property of money, in
particular when money-demand is forward-looking;daese it enables policy-makers
to learn faster about the various shocks the ecgrisraxposed t8’ This is because
the growth rate of real balances, being affectethbynominal interest rate steered by
the monetary authority, contains information abthu real interest rate and the
economy’s potential output. The distinguishing @eat of this approach is the
forward-lookingmoney demand function, since in a static moneyahehframework
all information about the natural rate of outputiieady contained in current output

and the nominal interest rate.

The forward-looking character of money demand wawigcally confirmed by
Andrés et al. (2009) for MIU models with non-seéeautility and for CIA models.
Thus, there is evidence that real money balanaeyaluable for anticipating future
variations in the natural real interest rate, whach otherwise difficult to gauge. This
is because real balances, given income and normtetest rates, reflect agents’
portfolio adjustments in response to aggregate ddnaad / or technology shocks to
which they are exposed ®.Ullersma et al. (2006) also augment a standard NK
model with the idea of money being a proxy for yelds of different assets which
matter for aggregate demand (in addition to thé batance effect), but cannot be
incorporated into the model. Welfare gains are et if the monetary authority
takes money growth explicitly into account whertisgtinterest rates, because doing
so allows an assessment of the resulting develonmeasset prices that are relevant
for aggregate demand and thus for inflation. Furtioge, since money reveals
information on determinants of aggregate demanadtyhe short-term interest rate,
it leads to a better estimation of the natural nes&drest rate. Hence, considering
money enables the central bank to improve its wtdeding of the transmission

process of its own interest rate decision.

In a similar vein, McCallum & Nelson (2011, 144epent historical evidence for the
general idea that money reveals fluctuations inab#ées, which are hard to be

observed directly, but nevertheless matter forreuaggregate demand — in particular

3" Output shocks, inflation shocks and interest shiecks are considered in his model. Kajanoja (2003)
derives the forward-looking money demand functidthinm a model based on portfolio adjustment
costs for real balances.

3 Further empirical support for this outcome is jided in Nelson (2002).
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the natural rate of interest. Moreover, an assessofeéhe monetary policy stance is
more reliable when it takes monetary aggregates atcount instead of focusing
solely on interest rates. For instance, Todter 2206hows that money can be
interpreted as being a “summary statistic” of dé#f@ shocks hitting the economy (the
&'s in (1) - (4)), even though money does not allowidentify the respective
individual shockse'.

4. New Monetarist Economics

What's so new with the New Monetarists (NM)™ fact, both “Old” and “New”
Monetarist models stress the importance of monegconomic life and are most
concerned with welfare aspects, that makes themgbieicused on rather long-run
issues. Apart from that, the two approaches havel\hanything in commof’ For
example, the conclusions of the NM literature areugded in formal and micro-
founded economic theory, while the traditional a@eh was based on rather ad-hoc
assumptions. From an environmental design perseatine of the most important
distinguishing features of NM models is that thepleitly take the role of financial

intermediaries and their interactions with the calrtank into accourit

Like NK models, the NM literature also highlighteet importance of economic
frictions. However, the differences are in the detdor example, frictions in NM

theory are modelled explicitly and are not base@ssumptions as is common in NK
models?? Additionally, the kinds of restrictions for thecgmmic optimisation process
are different. In contrast to NK, NM does not camcate on sticky wages, sticky
prices or sticky information as the essential ioics in the economy. Rather,

imperfect monitoring amid limited commitment andyrasnetric information about

%9 The term New Monetarist Economitss introduced in Williamson & Wright (2011). Itds close
connections to the “ethanism-design approach to monetary thgaag used in Wallace (2011). A
textbook treatment of different aspects of NM ideas be found in Nosal & Rocheteau (2011).

0 An introduction to New Monetarist models, inclugia comparison between the “Old” and “New”
Monetarist literature is provided in Williamson &right (2011, p. 271 ff.).

“l As a consequence, NM models realise that bankforpera socially beneficial function in
transforming illiquid assets into liquid liabiliseand helping to reduce asymmetric information
problems and transaction costs. Thus, they fre¢ueanclude that reserve requirements of 100%,
as previously urged by Old Monetarists, inefficlgrgreclude this activity. Furthermore, as New
Monetarist models explicitly account for the excfg@arprocess, they are especially suited to study
payments and settlement systems like TARGET 2 dwnite.

2 See for recent overviews of NM models Williamsom&ight (2010, 2011).
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both a counterpart’s credit standing and the tragtemtl’s features and quality are in
the approach’s centre of interest. This has fachie@ consequences as money now
actually is the key to ameliorate frictions. Conseatly, the NM approach is able to
show that that spatial separation per seasthe critical friction making money

essentiaf®

The fundamental idea behind that view is that mohelps to resolve the double-
coincidence-of-wants problem in an environment scibjo the above-mentioned
restrictions to economic optimisatiéhAs regards imperfect monitoring amid limited
commitment this is because money can serve asddirmemory (Kocherlakota,
1998)* In other words, money can be used as evidenca afjant's actions in the
past, weakening his incentives to cheat (Wallab&12 Thus, imperfect monitoring
implies incomplete record-keeping that ultimatelyveg rise to asymmetric
information about the history of transactidisTo put it differently, imperfect
monitoring results in uncertainty regarding an dgecredit standing. In the extreme
case of no monitoring at all, all transactions s$tidhus be conducted via money.
Thus, money comes into play via incomplete memasich is traditionally
formalised by assuming anonymous agents in NM nsodAt the same time,
conditions for credit are best in an environmentinich there is full monitoring.
Consequently, if one aims at modelling money aneditrsimultaneously, it is
necessary to limit monitoring sufficiently to ma&ecase for money, while leaving its

level adequately high to enable credit.

From a methodological point of view, NM models shar common a search-based

structure. Though varying in their theoretical dstahey frequently conclude that a

43 Matsuoka (2011) concludes that a transactionsfoslenoney emerges due to spatial separation and
limited communication in an overlapping generati@&G) environment.

“ The double-coincidence-of-wants problem arisesnelier two agents meet for a transaction and
only one of them can offer an asset or good hiswparty is interested in. In this circumstance
(so-called “single-coincidence meeting, Williams&nVright, 2011), direct barter is not possible,
so trading against a medium-of-exchange, that isllysinterpreted to be “money”, can facilitate
trade.

%> In this context, limited or no commitment is patsas agents’ lack of agreement on a particular
allocation of resources (Kocherlakota, 1998). Hréhare several potential suppliers of money, an
efficient solution can once again only guarantegdthe existence of trust, not by competition
alone. Therefore, Marimon et al. (2012) call moaayexperience good.

46 Asymmetric information is also an issue when ines to the features and quality of the goods to be
traded. This issue is frequently discussed undertéhm “imperfect recognisability” (Wallace,
2011).
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shortage of a medium of exchange is costly becaades do not occur that actually
would be welfare-improving (Williamson & Wright, 2@). For illustrative purposes,
imagine a very simple economy with a worthless dbyehich may be stored in units
m 7{0, 1}.*’ For the sake of simplicity, let us call this oltjgmoney”, even though
doing so is not fully in line with the usual defiobhs of money employed in central
banks. Next, assume that whenever two agents mael, of them is endowed with
“money” (i.e. m=1) with probabilityp. Consequently, the probability of someone not
having money at his disposal (i.e. m=0Jign. If we defineV,, to be the payoff of an
agent with these endowments of “money”, the payeft given by

V, = R +ad(U- Cyao prr(;axo[— G B M, (6)

where(3 is a discount factor accounting for agents’ imgate,U is utility obtained
from consuming a not self-produced good &hdepresents the cost of producing
goods?® The parameten describes the probability that two agents meeterdigives
the probability that both of them like what theiounterpart produces (so-called
“double-coincidence meeting”). By contrastjs the probability that only one of the
two agents is willing to transact, whereas the motise not (so-called “single-
coincidence meeting”). In this casgis the probability that the one not endowed with

“money” actually agrees to sell his good for “mohey

In case the agent is endowed with momay 1), the payofiV, is given by
V,= RY+ad(U- Cyrao (- pP[ U+ B(y- V] (7)

where ¢ is the probability that the agent's money offemeda single-coincidence
meetings is accepted. Equations (6) and (7) shawathlong as a double-coincidence
meeting takes place, agents have always the ofmitarter. In this case, there is no
role for money left. However, as soon as one ofttieagents is not interested in the
good his counterpart produces, money provides piperunity to trade for money (as
captured by the third term in the respective egua). As a result, money enables
transactions in single-coincidence meetings, whvclild not have occurred without

money.

“"If mis used as a medium of exchange, it is by dedinifiat money (Wallace, 1980).

8 C may alternatively be interpreted as the opporuaiist of forgoing one good with utilit€ in
exchange for another good with utilit;
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More formally, in a system like the one describedehan equilibrium is defined as a
set {@ Vo, i} which satisfies (6) and (7) combined with a soezhlbest response
condition (i.e. maximised value g@fgiven ¢). There is a monetary equilibriug= 1,

if and only ifC is not too high?® This equilibrium is superior to barter and it dbust.
However, it can be shown that it does not as welperfect credit (Williamson &
Wright, 2011, 34). Thus, money is not a perfectssitite for credit. Nevertheless, the
intrinsically worthless asseh has a positive value in monetary equilibriums as a
medium of exchange or due to its liquidity. The mypmlemand function inherent in
these models is well-defined and fairly standard. specifies real balances
proportional to income and the proportionality tacto depend negatively on the
interest rate (Williamson & Wright, 2011, 46).

As an interim result, we notice that NM theory pdmes a rationale for both the
existence of money and credit — a fundamental agbam rationalising the potential
usefulness of money for monetary policy purposasvéier, from a monetary policy
perspective, some questions yet remain: What aredhkts of inflation implied in NM
models? What assets do actually exhibit the featw “money”? And should
monetary policy makers care about money when they & maintaining price
stability?

Some intuitive answers to these questions canreethyi obtained from equations (6)
and (7). For example, whenever high (anticipatedlation rates result in a loss of
money’s medium-of-exchange feature, welfare (mesbura the value functioly)

in the NM model will decline as the parameteshrinks. In addition, inflation is

likely to increase the cost of productidd)(which does also decreagg.

In order to address these questions in more ddtagems reasonable to investigate a
different NM model which is able to directly accouior inflation. The simple
environment used above is not capable of doingreme ®very trade involves a one-
for-one swap. The following more advanced modeprssented in Williamson &
Wright (2010) and refers to the approaches intredusy Shi (1995) and Trejos &
Wright (1995). The fundamental difference betwebis tapproach and the simple

model above is that goods are now divisible andyepeoducer has to decide about

“9'In contrast,p = 0 is also a possible equilibrium outcome whidreats attention to possible
instabilities of fiat money systems.
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the quantityx he produces to sell it to an agent who is endowia money (in the
simplest case, direct barter is — by assumptioxcluded). By conceiving this single-
coincidence meeting as a non-cooperative bargaigémge,x can be determined via
the generalised Nash bargaining solutfon

max, [u(x) + BVo — V1] °[—c(x) + BVo — BV11*°, (8)

with @ being the bargaining power of the consumer. Wilkan & Wright (2010)
show that in this environment the price level irs@s with the number of consumers.
Leaving distributional considerations aside, thmplies that the price level co-varies
positively with money. In fact, policy makers caither target money growth, the
inflation rate or the nominal interest rate whidhasae equivalent in this model. At the
same time, in the stochastic version of the modeiny paths of monetary
developments can be consistent with a specificl le¥enterest rates. Lastly, NM
models find that the costs of (both anticipated andnticipated) inflation, which in

NM models are due to intertemporal distortions,rateh higher than in NK models.

New Monetarists find substantial flaws in New Kesia@ ideas (Williamson &
Wright, 2010, 269ff.). Their main point of critique the weak foundation of the
assumption of nominal rigidities, in particularqeistickiness, in the sense that prices
cannot be changed except at times specified rathérarily (e.g. Calvo pricing) or at
some menu cost. In these kinds of settings, more®s chot help resolving the
problems, but is often, e.g. in CIA models, the seawf them. In contrast, New
Monetarists are convinced that price stickinessighbe the endogenous result of a
model, not exogenously postulated. In this vievugepstickiness is, if at all, a friction
of the mechanism (design) and not in the environniéee private information, lack
of commitment, imperfect recognisability or incomi@ record keeping), as it
preferably should be. New Monetarists hence expliciescribe the frictions in the

exchange process.

To substantiate the NM convictions, Williamson &ight (2011, ch. 4) impose price
stickiness like in NK models to show that confinimgpnetary policy to the cashless
limit case as done in Woodford (2003) is dangerdire key difference between a

0 Alternative solution methods have been employed, for example Walrasian price taking
(Rocheteau & Wright, 2005), bargaining solutionsestthan Nash (Aruoba et al., 2007) and price
posting with random search (Head et al., 2010), rmmothers. For further references see
Williamson & Wright (2010, ch. 4).
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model with money and credit and the cashless ecgmethat the behaviour of prices
is tied to the behaviour of the aggregate monegkstio line with the quantity theory
of money. Only the model with money provides contreer a monetary quantity to
the monetary authority. The most important theoattimessage of this kind of
exercise is to show that if one thinks it is catito have nominal rigidities in a model,
this is not inconsistent with theories that trybexplicit about the exchange process
and the role of money or related institutions iattprocess. Alternatively, Williamson
& Wright (2011) use a search model to get nomingjidities to emerge
endogenously. It's main contribution to the theigadtdiscussion is that this model
delivers monetary neutrality — a characteristicaxstent in NK models — and reveals
that sticky prices per se do not logically conséitevidence of the non-neutrality of

money>*

Turning to the empirical evidence on NM modelsréhare only few empirical studies
available as yet. Those existing usually focus ooney’s unique medium-of-
exchange function, the natural empirical countérpzr which is a narrow or
transactions-related definition of money, like M@n (particular currency in
circulation) or M1. As mentioned in the introdugtopart, this is quite a strong
simplification as it implies perfect controllabyibf inside money by the central bank.
Actually, the money-multiplier governing the transsion from outside to inside
money is a function of parameters describing theabeur of the central bank, the
commercial banks and the money-holding sector.sltwell known that these
parameters are not stable over time. Alternativelgnetary services index numbers
could be in the spirit of NM models, since they aexived from first principles.
However, not all of the components included in ¢hkguidity-weighted aggregates
may be directly used in transactions. Consequentily, models usually distinguish

between currency in circulation and bank liabiifieespectively.

However, referring to Lucas (2000), Williamson & ight (2010, p. 281) note that a
too narrow measure of money would take the theoopably too literally. Since in

L Aruoba & Schorfheide (2011) develop a DSGE modele(section 2) with a centralised and
decentralised market. Activities in the centralisearket resemble those in a standard NK economy
with price rigidities. The presence of a decensedi market creates an incentive for households to
hold money and money's role as a medium of exchamgges endogenously. They show that the
long-run distortions from monetary frictions may difesimilar magnitude as the distortions created
by the New Keynesian frictions.
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principle almost any asset can exhibit transact@ated features in NM models,
more empirical research is needed to find the besisure for money. The models
itself do not favour one aggregation scheme abowethar, e.g. simple-sum vs.
weighted monetary aggregates.

5. Financial I nter mediation

As stated earlier, New Monetarist models explididlite financial intermediation into
account. However, this is usually not done by exihyi modelling a banking sector.
In the NK literature, there are models with an ateated banking industry, though
these approaches do so in order to investigategtheting of credit rather than
analysing the emergence of a special role of mémeayworld where risk is important
(i.e. certainty equivalence does not hold), wheomey is broadly defined and where
money supply is not perfectly elastic, the banlgegtor actually plays an active role
in the transmission process. The frictions monelpsheéo overcome in financial
markets are related to its role in providing ligtydservices which, in turn, improve
the understanding of the evolution of asset priflesg, 2002). This is where
financial intermediaries as suppliers of (insidepney come into play. As a
consequence, as long as theoretical models doagouat for a banking system to
explicitly consider both credénd money, they will hardly be able to assign a non-
trivial role to money and will thus lack theoreticantent.

Indeed, Zanetti (2012) shows that augmenting adst@hNK model even with a

simple banking sector in order to introduce deposiiat households can use to
finance consumption results in a significant rolenmney in the business cycle (see
section 3 above). Moreover, financial intermediatilecomes relevant for monetary

policy purposes via the link between price stapiind financial stability. This is

2 "Note as well that theory provides no particulatianale for adding up certain public and private
liabilities (in this case currency and bank dem)sitalling the sum money, and attaching some
special significance to it. Indeed, there are égud in the model where currency and bank deposits
are both used in some of the same transactions,Heatr the same rate of return, and the stocks of
both turn over once each period. (...) But what tleeleh tells us is that public and private liquidity
play quite different roles. (...) We see no real pein drawing some boundary between one set
of assets and another, and calling members of enmaeney." (Williamson & Wright, 2010, 294).
Consequently, the NM view is not necessarily intcast to the NK conviction that a central bank
does not need to monitor monetary developmentsgasts’ habits to transact can change that
quickly that whatever definition of a monetary aggmte will not be able to explain inflationary
processes (Woodford, 1998).



because financial intermediaries are key playete@mmonetary transmission process;
they create inside money (issue demand deposits)naay stabilise or destabilise
financial markets via their daily business. Thiskliis well-elaborated in
Brunnermeier & Sannikov (2011), introducing a modepproach called thel "
Theory of Monéywhich combinesntermediation andhside money. It highlights the
role of money as a store of value, liquidity buf@erinsurance device instead of its
transactions feature. In contrast to NK models;gwriare fully flexible in their model
— a feature potentially subject to criticism — anduseholds are assumed to be
heterogenousin such an environment, financial intermediagas mitigate or even
overcome financial frictions like asymmetric infaaton. However, the
intermediation process involves risks which giveerito two possible equilibrium
outcomes (see also Brunnermeier et al., 2011)nénfitst equilibrium, the financial
sector is well capitalised and banks create a lqugatity ofinsidemoneyby lending
freely. Outsidemoneyis not really needed and hence has low value astadiave
alternative ways to undertake transactions and hmaldey for precautionary reasons.
They can hold deposits with intermediaries or pasehsecurities from non-financial
corporations. Banks are mainly funded by depobits ¢merge from intermediaries'
lending activity. In such an environment, a negataggregate shock can shrink
financial institutions' net assets and is hencealskgpof impairing their intermediation
activity and the creation of inside money. Due to growing risid auncertainty,
precautionary money demand increases, leading ton@easing value of outside
money. This, in turn, leads to a collapse of thed¢genous) money multiplier and
thus ultimately to deflation (as in the early manit literature). Monetary policy can
mitigate these adverse effects by redistributingh@yotowards the financial sector

(ex-post)>

In this sense, money, liquidity and financial fiects are inter-related. With financial
frictions, a temporary adverse shock may be highdysistent, possibly generates
amplification effects through intermediaries' bakarsheets (e.g. negative liquidity
spirals) and lead to instability of financial maikeln anticipation of potential adverse
shocks, the demand for liquid assets (i.e. mondy)market participants for

precautionary reasons will rise. This holds palaidy true for monetary and non-

>3 However, by reducing losses that financial intedimees are exposed to, such a policy creates moral
hazard problems ex-ante.
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monetary financial intermediaries. The higher tiegrée of liquidity or “moneyness”
of assets, the better this liquidity buffer is. Tégsential distinction within the I-
Theory is between inside and outside money whiehoaty imperfect substitutes for
each other?

Besides the direct link between money and pricéilgia highlighted in the NM

literature, the I-Theory of Money — despite itsAfflastemming from its recency — thus
illustrates the significance of monetary developtadior price stability also via a
channel concerned with financial stability issuktss, to our knowledge, the first
approach that links these aspects in such an elgabway. Alternative approaches
frequently highlight the importance of money anthficial intermediation for macro-

prudential issues, but do not take another stepdit to relate it to price stability.

For example, Adrian & Shin (2011) present a New f@syan DSGE model in which

they highlight financial intermediaries’ role inteiamining the price of risk. As these
expand their balance sheets, their risk-bearingafpincreases and risk premiums
fall. Thus, balance sheet quantities (e.g. monetheriability side) are indicators of

the risk taking capacity of the&hole financial intermediaries sector, the profitability
of their projects (e.g. credit) as well as realivatst The broader the concept of
money, the better is this indicator property. Hoarethere are important differences
between the various financial intermediaries andirthiespective balance sheet
quantities. First, the information provided by ihdions that are marking-to-market
their balance sheet is of superior quality. Secdinel,more market-based a financial
system is, the more marketable instruments areulusgth regard to this risk taking

channel.

In a similar vein, Shin & Shin (2011) examine toatkextent monetary aggregates can
serve as an indicator of the stage of the finarwjale (for macroprudential reasons),
which is reflected in theompositionof the liabilities of the banking sector. However,
the traditional classification of money according the "moneyness” (or ease of
settlement) of its components is not very wellediin this respect. The more relevant
distinction, according to Shin & Shin (2011), isathbetweencore and non-core

liabilities of the banking system. The core liabilities ofimahcial institution are its

** Indeed, the proponents of this theory are of tpimion that it is difficult to measure M1-M3 in a
meaningful way.
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liabilities to non-MFI domestic creditors (mostly ithe form of deposits to
households). Consequently, the non-core liabilitessist either of liabilities to
another financial institution or of liabilities dgat a foreign creditot> In a boom
with high credit growth, retail deposits (core liglkes) are usually not sufficient to
fund the increase in bank credit. Therefore, ofiterrces of funding must be attracted
to fund the expansion in lending. Consequentlyhegittransaction volumes in
interbank lending markets increase or financiabnmiediaries’ foreign liabilities
extend. In this way, there are close links betwgeeyclicality, systemic risk and the
amount of non-core liabilities of financial interdiaries. Usually, non-core liabilities

have shorter maturity than other liabilities anuigigen the intermediation chaitfs.

In this context, it seems appropriate to raiseghestion on banks’ input factors and
their respective actual output. Usually, theoryarelg deposits as input factors and
credit as their output (see for recent examples 8hiShin, 2011; Adrian & Shin,
2011). In fact, this view reflects banks’ term s&rmation, but it neglects its risk
management function. Thus, the view that banksuanmeg (more or less) risky credit
as an input factor to produce — by adding thek n&nagement techniques — riskless
deposit opportunities seems to be more approptaatay. At the bottom-line, this
view explains the co-existence of banks and exobsras exchanges do also provide
term transformation when assets are fungible, whiley cannot provide risk
management services. This is important because sbardmpared to financial
markets, have an information advantage when it soimeyranting credit to a debtor
due to their close monitoring and experiences thage during long-lasting business-
relationships. This holds particularly true for graall savings and cooperative banks.
Banks are hence able to reduce information asynmsetretween debtors and
creditors. The view that credit and (broad) moneythe same thus cannot hold under
any circumstances. Modelling money in our undeditam thus necessitates
introducing information asymmetries in order to @att for a realistic role of the
banking sector and thus to find a role for money.

5 In this respect, the approach introduced by ShinSKin (2011) is somewhat grounded in
deliberations similar to those of the Basel Il uksgory framework, that considers a stable funding
ratio.

% The concrete definition used for practical purpostepends on the financial structure of the
economy.
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The most severe shortcoming of models dealing miettro-prudential issues is that
they are by construction concerned with downsidksrito price stability rather than
with a balanced assessment of the risk of devidtong the preferred inflation rate in
any direction. For instance, financial stabilityncerns regarding a provision of
liquidity too low are that it can cause a creditrtaiiment to the real economy,
triggering a recession that might ultimately resimt deflation. Alternatively, a
provision of liquidity too high, from a financiatability perspective, might bear the
risk of an asset price bubble, the burst of whigh bave analogous consequences via
the necessary balance sheet adjustments of filant@anediaries in general and the
banking industry in particular. Thus, in these tiey the analysis of monetary
developments provides useful information from aficial stability point of view, but

its applicability for monetary policy purposes isfar broader.

6. Summary and Conclusions

Regarding the question of what standard modern onacdels regard as "money" it
seems that the distinct feature of money is thiatused as a medium of exchange and
is (usually) non-interest bearing. This view diffequite significantly from the
definition of money that is commonly used in momgtpolicy practice in many
central banks. There, money is often defined agagung also interest-bearing
instruments. This discrepancy in the definitionsnainey in theory and practice poses
the empirical question on which monetary componantsally represent money and
contain valuable information for monetary policysafeguard price stability and — as
a side benefit — financial stability. Of courseg ttmost valuable definition of money
must not necessarily coincide with that of M1, M2M3 — even more so as these
definitions vary among different currency areasug,ithere is a need for a periodical
review of the definition of money against the baokdof both latest theoretical
advances and practical necessities. As regardsotheer, theory was increasingly
successful in finding a non-trivial role for mongythe economy lately (despite the
criticism of the standard New Keynesian framewoddjhough many theories still
mainly emphasise money's role as a medium-of-exgghaor suffer from other
theoretical and / or empirical shortcoming (seedlseussion above). Regarding the
latter, the definition of money must be kept updtde in order to account for latest

financial innovations, which are usually not comesetl in theoretical models. For
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example, securitisation activity of MFIs potentyatesults in monetary statistics on
MFIs’ granting of loans deviating from their actiyalelevant origination of loans. In
the same vein, repurchase and reverse repurchasenants conducted via central
counterparties (CCPs) often reflect indirect int#f} transactions but do appear in
monetary statistics as CCPs are considered moridingaoentities. A review of the
definition of money has thus always to take caréhebretical and practical advances

as long as they are considered as longer-lasting.

Anyway, at the bottom line both theory and pradtieaperience guide monetary
policy-makers towards one ultimate conclusion:Hé@ccepts price stability as being
the primary goal of monetary policy, a discussidnnmnetary policy without a
reference to monetary aggregates seems quite ghrsteand inconsistent. Inflation is
a synonym for a declining value of money, whicldétermined by supply as well as
demand factors. This reasoning can be applied bwmtthe analysis of inflation
dynamics and to the determination of steady-statation. Against the background
of uncertainty, misperceptions and theoretical guies it is advisable to consider
money and interest rates in monetary policy analysis andisii@t-making. In a
monetary economy with money as a means of paynilesite must be consistency
between the target rate of inflation - no mattewhiv is controlled and which
instrument the central bank uses - and the groatéh of money. With an additional
financial market stability perspective in mind,sthogic can be easily adapted if asset

price inflation is included in the measurementrdfation.
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