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Abstract

This study has investigated the possibility of using nominal income targeting as
a rule for monetary poliey. First, the philosophy behind the rules and intermediate
targets for monetary policy are explained. Second, theoretical models which
compare nominal income targeting to money supply targeting and empirically
studied models for nominal income targeting are viewed. And third, the empirical
part of this study consists of a simulation exercise based on McCallum's rule
combined with a single-equation atheoretic determination of nominal GDP.

According to theoretical models, there is no simple condition under which one
rule is universally favoured over the other. Empirical studies suggest, however,
that rules for nominal income targeting outperform mIes which target, for
example, the money supply or the exchange rate. A number of alternative mIes for
nominal income targeting have been proposed. However, there does not exist a
rule which would dominate allothers. Simulation exercise indicates that
McCallum's rule with Finnish data does not induce the simulated values for
nominal GDP to follow the target path, when monetary base or Ml are used as an
instrument variable. With the monetary aggregate MZ, the simulated nominal GDP
follows the target path somewhat closely.

Tiivistelmä

Tutkielman tavoitteena on selvittää nimellisen kokonaistuotannon käyttöä
rahapolitiikan välitavoitteena. Aluksi selvitetään rahapolitiikan sääntöjen ja
välitavoitteiden logiikkaa. Sitten tarkastellaan teoreettisia tutkimuksia, jotka
vertaavat raha-aggregaattien ja nimellisen BKT:n käyttöä rahapolitiikan
välitavoitteena. Tämän jälkeen verrataan empiirisesti tutkittujen erilaisten
nimellisen BKT:n sääntöjen ominaisuuksia. Empiirisessä osassa simuloidaan
McCallumin sääntö, liitettynä yhden yhtälön mallilla nimellisen BKT:n
laskemiseksi. McCallumin sääntö simuloidaan rahaperustan lisäksi raha
aggregaateilla Ml ja MZ sekä muutellen mallien parametrejä.
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Teoreettisten tutkimusten mukaan ei voida yksinkertaistaa, että nimellisen
BKT:n tai raha-aggregaatin sääntö olisi kaikissa tilanteissa aina parempi kuin
toinen. Empiiristen tutkimusten mukaan nimellisen BKT:n säännöt toimivat
kuitenkin paremmin kuin esimerkiksi raha-aggregaatti-säännöt. Monia erilaisia
nimellisen BKT:n sääntöjä on esitetty kirjallisuudessa, jotka näyttäisivät toimivan
suhteellisen hyvin mitattuna hintatason ja kokonaistuotannon stabiilisuudella. Yhtä
ylivertaista sääntöä ei kuitenkaan voida nostaa esiin. Suomen aineistolla tehdyn
simuloinnin mukaan McCallumin sääntö rahaperustaa tai Ml:tä käyttäen ei
aikaansaa simuloitua nimellistä BKT:tä seuraamaan asetettua tavoiteuraansa. M2:ta
käyttäen tulokset jossakin määrin parantuvat.
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1 Introduction

The desire to provide normative guidance to public policy is a fundamental theme
that has motivated much of monetary economics. As some macroeconomic
outcomes are clearly preferable to others, e.g. stable prices rather than inflation
and prosperity rather than unemployment, the question of which government
actions are more likely to lead to more desirable outcomes is not just natural but
inevitable. The literature on targets and instruments of monetary policy has
evolved in response to the desire to bring monetary economics even closer to the
actual operations of central banks. (Friedman 1990, p. 1186)

Traditionally, Finland has pegged the exchange rate of markka to a basket of
currencies. Thus the exchange rate has served as an intermediate target for
monetary policy. In September 1992 the markka was allowed to float which left
the monetary policy without an explicit intermediate target. The Bank of Finland
has instead set a direct target for inflation as have several other central banks. The
aim is to stabilize inflation at about two percent, as measured by the indicator of
the underlying rate of inflationl, by 1995.

To achieve the ultimate goal of monetary policy, such as price stability, a
central bank uses instruments to change the stance of monetary policy whenever
indicators, operational targets or intermediate targets indicate that current
instrument settings are apt to result in an undesirable outcome in terms of the
goa1. Nominal income is one potential intermediate target for monetary policy.

Two broad principles of monetary policy can be cited here. The first is that
monetary policy should aim to stabilize some nominal quantity. The second is that
a credible commitment to a fixed rule for monetary policy is preferable to
unconstrained discretion. (Recently proposed policy rules attempt todeliver better
performance measured by stability in output and prices). Since it appears unlikely
that a central bank would abandon discretion altogether and adhere strictly to a
rule, some of the advoc~tes of these rules stress that rules might also be used as
a baseline path around which discretionary policy decisions could be oriented. One
frequently advocated rule is nominal income targeting. Several procedures for
targeting nominal income have been proposed.

The aim of this study is to examine the usefulness of nominal income as an
intermediate target for monetary policy, with the ultimate policy objective of price
stability.

This study consists of three parts. The first part is an introduction to relevant
concepts of monetary poliey, explaining briefly terms such as instrument variables,
indicators, operational targets, intermediate targets and goals of monetary poliey.
A brief overview of the strategy of monetary policy in certain central banks is
presented in order to connect the theory of nominal income targeting to the actual
operations of central banks. The philosophy behind the rules for monetary policy
and the characteristics of a good rule are presented followed by an explanation of
nominal income targeting. The second part is a survey of the literature on nominal
income targeting, from the early proposals to some of the latest articles. The·

l The indicator of underlying inflation is calculated by removing the effect of subsidies and indirect
taxes as well as house prices and mortgage interest payments from the consumer price index
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proposed mIes for nominaI income targeting presented in this paper are subdivided
into Iagged adjustment mIes and forecast adjustment mIes. Finally, the third part
reports on the testing of a simple simulation model based on McCallum 's rule.



2 Introduction to monetary policy

The overriding objective of economic policy, as well as of monetary policy, is to
ensure the stable development of the economy and a maximal standard of living.
However, the central bank cannot directly influence its ultimate targets by means
of the instruments at its disposal. Therefore, central banks set different-level
objectives for their operations. (Aaltonen et al. 1994)

2.1 Targets of monetary policy

Different-1eve1 objectives for monetary policy can be divided for examp1e into
goals, intennediate targets and indicators, and operationa1 targets. These are
illustrated in figure 1.

Figure 1 Targets of monetary policy

Monitoring, forecasts

~ I I 1

Monetary Operational
Intermediate

policy ~ ~ targets and -------. Goals
actions targets indicators

Source: Aaltonen et al. 1994, p. 44

2.1.1 Goals

A goal variab1e represents the u1timate objectives of monetary policy. A common
goal among different countries is infiation prevention or price 1evel stability (JP
Morgan 1994). It is typically assumed that a second goal, which may also be
considered as a result of the first goal, involves some measure of real cyclical
conditions, such as unemployment or real GDP, measured relative to their capacity
or nonnallevel (McCallum 1990, pp. 3-4).

"
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2.1.2 Operational targets and intermediate targets

Since the central bank cannot directly infiuence on goals, it sets targets for its
monetary policy. Monetary policy targets can be subdivided into operational
targets and intermediate targets. Operational targets are aimed at in the short term
and intermediate targets in the medium term. Operational targets are explained
briefiy in section 2.1.4.

An intermediate target serves as an operational guide for policy when the
latter is conducted according to a two-stage process. First the central bank
determines the value and a time path for the intermediate target (e.g. a year) which
would be consistent with the desired ultimate policy objective. Then the central
bank's efforts are focused on trying to achieve the designated path for the
intermediate target variable, as if doing so were the objective goveming policy
(Friedman 1990, 1202). An ideal intermediate target has a high correlation with
the goal but is much easier to control. An example would be a scheme whereby
efforts are devoted to achieving a target path for some specific monetary aggregate
(e.g. monetary base, Ml, M2, M3)2, in the belief that this path will lead to a
desirable combination of infiation and output realizations. Other potential target
variables include nominal income and the foreign exchange rate (in a fixed
exchange rate regime) (McCallum 1990, pp. 4-5). Intermediate targets are often
called indicators, if the central bank has not set precise numerical targets for them.

2.1.3 Indicators

The role of an indicator variable (also called as an information variable) is not to
serve as a stand-in to be aimed at like a target, but rather to provide information
to the policymaker regarding the recent or current state of the economy or the
stance of monetary policy. The observation that an indicator variable currently has
an unusually high (or low) value might mean that instrument settings should be
reconsidered because they are apt to result in an undesirable outcome in terms of
goals (or in terms of an intermediate target). Potential indicators may be e.g.
different price indices, interest rates, foreign exchange rates, monetary aggregates
and credit expansion. (McCallum 1990, p. 15)

Regardless of whether the central bank uses a variable as an intermediate
target or as an indicator, there are two basic requirements. The variable (quantity
or price) must be observable, and its movements must provide information about
subsequent movements in the economic activity that monetary policy ultimately
seeks to affect. (Friedman 1993, p. 12) Furthermore, such a variable should be
observable with as short a lag as possible.

2Definitions of monetary aggregates in Finland since 1991 (Jokinen 1991) are:
Monetary base = Cash held by pubIic + banks' reserves
Ml (narrow money)= Cash held by pubIic + check and savings accounts in banks + other transfer
accounts in banks
M2 (broad money) = Ml + other FIM deposits in banks (e.g. time deposits)
M3 = M2 +The Certificates of Deposits held by pubIic
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2.1.4 Instrument variables

An instrument variable3 is one that can be directly controlled by the relevant
policy authority. The variable used may be either a quantity or a price. A quantity
variable may be e.g total reserves, nonborrowed reserves, the monetary base or
either reserves or the monetary base adjusted for changes in reserve requirements.
The list of potential price variables includes various short-term interest rates.
(Friedman pp. 1990, 1188-1189)

2.2 Practice of some central banks4

As mentioned earlier the ultimate objective of monetary policy in Finland is price
stability without an explicit intermediate target. Instead, the Bank of Finland uses
a variety of indicators to guide its monetary policy. These include monetary
aggregates, credit expansion, interest rates, exchange rates and several price
indices (Pikkarainen 1993, pp. 532-533). The main operational target is the level
of short-term interest rates, as is the case for most central banks, and the main
instruments are minimum reserves, standing facilities and open market operations.

The goal of price stability5 can also be seen as the goal of previous fixed
exchange rate regimes, since one purpose of the fixed exchange rate was
ultimately to force domestic inflation to conform with inflation in the major
trading partners. Specific inflation targets also exist, for instance, in Britain,
Sweden, Canada, and New Zealand. (Svensson 1994, pp. 3-4)

The use of indicators has also been adopted today by most central banks.
However, two types of commonly used intermediate targets are monetary
aggregates and exchange rates. A specific monetary aggregate target exists e.g. in
Switzerland and Germany. (JP Morgan 1994, pp. 4-5). Although nominal income
targeting is frequently advocated, no country has yet adopted a strict nominal
income rule. However, Canada has been using nominal income as an unofficial
intermediate target ("intermediate guide").

Certain variables can thus be used consequently either in the application of
rules which are followed fairly rigidly or as general indicators which provide
useful information to central banks, which may then use a considerable degree of
discretion in the eventual setting of policy. Over time, there have been periods
when views have tended to prefere rule-based monetary policy only to be followed
by periods when preferences leaned clearly toward discretionary monetary policy
(Guitian, 1994). In recent years, there has been a shift away from rules to
discretion. This may be seen in two ways. First, the number of countries applying

3 It is worth noting that an instrument variable aceording ta this definition is also treated in Iiterature
as an operational target, and open market operations, reserve requirements and standing facilities are
treated as instruments.

4See, for example Bernanke & Mishkin (1992)

5See also e.g Lahdenperä 1994
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formaI intermediate targets has decreased. Secand, cauntries have missed their
expIicit targets with a greater degree af impunity than befare. (JP Morgan 1994,
pp. 4-5). Yet, the use af mIes has nat been altagether discarded. Instead, as seen
earlier, the mIes have been farmuIated in terms af ultimate palicy abjectives. The
issue af mIes versus discretian will be discussed briefly in sectian 3.1.
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3 Rules for monetary policy

Hall & Mankiew (1993) present two broad principles of monetary policy which,
according to them, have reached increasing agreement among economists. Because
there is evidence that in the medium- and long-term monetary policy can
systematically affect only nominal variables and not real ones (Svensson 1994, p.
3)6, the first principle is that monetary policy should aim to stabilize some
nominal quantity. In practice, many countries have attempted to stabilize the
growth of the nominal money stock. A famous rule is Milton Friedman's proposed
policy of constant growth of the money supply: Setting the constant growth rate
of money equal to the expected growth of potential GDP minus the expected rate
of increase of velocity implies a zero expected rate of inf1ation (according to the
quantity theory of money). The problem7 in nominal money stock targeting is the
difficulty in defining which definition of money has the most reliable relationship
to income or prices and thus which monetary aggregate to apply. There is a
conflict involved here: although more narrow monetary aggregates are easier to
control, they may be very weakly correlated with the goal, whereas broader
aggregates correlate more closely with the goal but are more difficult to control.
For example, it has been argued by Friedman (1993, p. 3) that in the D.S. the
Federal Reserve knows neither the magnitude nor even the sign of the response
of M2 to open market operations, although in recent years M2 seems to have
attracted more support as a target for D.S. monetary policy than any other such
variable. There exists an extensive literature on the link from financial variables
to output and prices and some of the results seem to be at odds with each other.

The second principle is the desirability of a credible commitment to a fixed
rule for monetary policy. It has been suggested that there may be a substantial
gain if the central bank is committed in advance to a set policy, rather than being
free to exercise unconstrained discretion. Discretionary policymaking is regarded
as period-by-period choice of instrument settings that appear to be optimal with
respect to goal variables (McCallum 1990, p. 6). Policymaking according to a rule
exists when the authority chooses not to attempt optimizing choices on a period
by-period basis but chooses to implement in each period a formula for setting its
instrument that has been designed to apply at all times, and not just to the current
period (McCallum 1987, p. 10). Kydland and Prescot (1977) developed a formal
model of rules versus discretion, which Barro and Gordon (1983) elaborated on.
Kydland and Prescot brought the concept of dynamic inconsistency to mac
roeconomics in this context. Before that it appeared that discretion dominated
rules. "Dynamic inconsistency occurs when a future policy decision that forms part
of an optimal pIan formulated at an initial date is no longer optimal from the
viewpoint of a later date, even though no new information has appeared in the
meantime" (Fischer 1990, p. 1169). 1n the next section a simple Phillips-curve
example (closed-sector model) of dynamic inconsistency by Fisher (1990, pp.

6Monetary policy do effect on real variables, output and employment, in the short runo

7 This problem is depending on the stability and predictability of the velocity.
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1169-1176) is presented to illustrate the possible superiority of mIes over
discretion.

3.1 Rules versus discretion

In the context of rational expectations, the rules-versus-discretion debate arises
from the claim that policy will be dynamically consistent if determined by rules.
By contrast, a policy with discretion may be expected to make the short-run
optimal decision every time it is possible and therefore gains nothing from·
opportunism. On average, discretion produces a worse outcome than does a rule.

Suppose that the policy-maker has a single period loss function quadratic in
the rate of inflation (n) and in the deviation of real output (y) from a target level
(y*):

LO=an2 +(y-ky'Y, a>O, k>1. (3.1)

The target level for output exceeds the natural rate. The assumption k > 1 is
cruciaI. The most plausible justification is that tax distortions cause the natural rate
of employment to be too low, which allows the loss function L( ) to be consistent
with the single period utility function of private agents. An alternative view is that
the government tastes differ from those of the private sector. However, dynamic
inconsistency may occur whether or not they have the same tastes. The
intertemporal loss function, a discounted sum of the form

00

MtO =L (1 +öriLt+io,
o

(3.2)

may more plausibly differ between private sector and government. An
expectational Phillips curve describes the relationship between output and inflation
in each period, where ne is the expected rate of inflation:

(3.3)

In a one-period game, the policymaker first sets the inflation rate. Under discretion
the expected inflation rate is taken as given, implying

(3.4)

14



If expectations are correct, the infIation rate will be positive at the IeveI

(3.5)

Subscript (d) represents discretion. The inflation rate is higher the Iarger the vaIue
of (b), and thus the greater the output gain from unanticipated inflation, the greater
is the distortion (k-1)y*, and the smaller the vaIue of (a) (the Iess costly is
inflation). The implied vaIue of the Ioss function under discretion is

(3.6)

This equilibrium is worse for the government (and, with the same utility function,
for the private sector) than a zero inflation equilibrium. The zero inflation
equilibrium, the precommitment solution, gives a vaIue of the Ioss function

(3.7)

Why does the policymaker not choose an inflation rate of zero, thereby attaining
Lp rather than Ld? Under the ruIes of game, in which the private sector commits
itseIf first to a given ne, n =ne =°is not a Nash equilibrium. If the private sector
has committed itseIf to ne = 0, the policymaker will choose the positive rate of
inflation given by (3.4). The inflation rate in (3.5) is the Nash equilibrium which,
if expected by the private sector, will be impIemented by the government. If the
policymaker couId somehow commit herseIf to choosing n = 0, she couId obtain
Lp.

Furtherrnore, the inflation rate and the vaIue of the utiIity function in the case
where individuaIs are fooIed into expecting the policymaker to obtain zero
inflation but where she instead acts opportunistically, are as follows. With ne = 0,
the optimaI discretionary inflation, from (3.4), is

(3.8)

and the corresponding vaIue of Ioss function is

(3.9)

Thus
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(3.10)

and

(3.11)

8 = b2/a is, loosely, a measure of the utility gain from unexpected inflation: (b)
gives the increase in output and (a) the utility loss from higher inflation. Thus we
have the fundamental set of inequalities that demonstrates the benefits of
precommitment

(3.12)

The discretionary solution produces the largest loss, with a posltIve rate of
inflation and no output gain. The policymaker is supposed to want to choose a
zero inflation rate to attain Lp. But the government is tempted to violate
expectations if the private sector is lulled into expecting zero inflation, because the
loss function is lower when the government succeeds in fooling the private sector
than when it acts consistently (Lf < Lp). But in striving to obtain output gains by
fooling the private sector, the government succeeds only in raising the inflation
rate and producing the worst of the three outcomes in (3.12).

Hence, according to Kydland and Prescott, policymakers should be
constrained by a rule. That would enable them to achieve the precommitted
solution, which is not the best possible but is better than the discretionary
alternative. Therefore by committing itself in advance not to try to create monetary
surprises, the government'can lower expected inflation and achieve better
performance.

Although there may be agreement among economists that some kind of a rule
is desirable as it reduces uncertainty about monetary policy and can increase its
credibility, (since it has been recognized that expectations about future economic
developments exert an important influence on current economic behaviour), the
issue is not closed, as the above brief survey of the practice of central banks
illustrates. One argument for discretionary policy is that it leaves the policymaker
the flexibility to respond rapidly to unanticipated changes that are not foreseen or
are not describable in the potential rule (Fisher 1990, p. 1179). Furthermore,
criticism of Friedman (1993, p. 2) asserts that these unanticipated changes in
financial markets, and for the foreseeable future, will be ever-present and ongoing
to a sufficient extent as to spoil any attempt to achieve a successful monetary
policy by following a rule based on a predetermined intermediate target. The
underlying idea of the proponents of discretion is, therefore, that variations in
monetary conditions reflect shifts in the demand and supply of money due to a
variety of factors. These shifts and factors can be ascertained and estimated by the
policymakers. Therefore, since' the effects of monetary policy will depend on the
nature of the disturbance, the policy response is best determined discretionally.

16



(Guitian 1994, p. 4)
The effects ofderegulation and liberalization of capital and financial markets

are not considered in the simple model of rules vs discretion above. However, in
conducting monetary policy an international perspective has to be taken into
consideration. Monetary policies, to be effective, whether based on rules or
discretion should not run counter to fundamental market forces nor accommodate
market developments that are not in accordance with those fundamental forces.
Policy adaptations in these circumstances is the moral hazard created by such
policy responses. Markets internalize the freedom they are thus granted from their
own discipline and, as a result, governments assume the costs and risks of
developments that do not reflect fundamental trends. In this context, Guitian
(1994, p. 20) proposed that rule-based regimes may have an advantage over
discretionary policy if their design and implementation are consistent with the
existence of global markets. To the extent that they confine policy adaptations,
they will also contain the tendency to yield to market pressures and thus they will
help to contain moral hazard risks. On the other hand, discretionary regimes,
which underscore the importance of flexible policy implementation and therefore
are less transparent, are likely to find it difficult to resist market pressures and to
incur in the consequent risks.

Therefore, there are reasons to believe that rules might outperform discretion.
Thus we continue by explaining the characteristics of a good rule, and why a
nominal income rule is a possibility for the conduct of monetary policy.

3.2 Characteristics of a good TUle

In evaluating the desirability of a particular rule, there are four principal
characteristics to consider according to Hall & Mankiew (1993, pp. 4-5). The first
is efftciency. A good ru.le should deliver the minimum amount of variability for
a given level of emplbyment variability and it should deliver satisfactory
performance across a wide spectrum of macro models. The second characteristic
is simplicity. A rule that is simple has a better chance to be adopted and a better
chance of continuing to be enforced. The third characteristic is precision. With a
precise rule there is no doubt as to whether the central bank is adhering to the
rule. And final1y, the fourth characteristic is accountability. Monetary policy i~

more credible if the citizens can hold the central bank responsible for monetary
policy.

Furthermore McCal1um (1987, pp. 12-13) has emphasized four principles that
should be respected in the design of a monetary rule. First, the rule should set the
behaviour of a variable that the monetary authority can control directly and/or
accurately. Second, the rule should not rely in any essential way on a presumed
absence of regulatory change and technical progress in the financial industry.
Third, neither money stock nor (nominal) interest rate paths are important for their
own sake; these variables are relevant only to the extent that they are useful in
facilitating good performance in terms of inflation and output or employment
magnitudes. And fourth, a well-designed rule should recognize the limits of
macroeconomic knowledge, Le. in the absence of a single superior macro model,
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a good rule should perform well in a wide variety of models.
It is worth noting that these principles of a good rule are presented by

advocates of nominal income targeting and may therefore be biased in favour of
such targeting. Furthermore, it may be difficult to design a rule which would
observe all of these principles. For example, a precise rule which would be
successful and is modeled efficiently enough to persuade the sceptics of nominal
income targeting would hardly be simple to the public or the policymakers.

In several studies nominal income is targeted by using a monetary aggregate
(another procedure would be to use a short-term interest rate). In order to conclude
that such monetary targeting rules would be useful in practice as well as in
principle, three requirements can be cited (Feldstein & Stock 1993, pp. 9-12): a
sufficiently stable link between money and nominal GDP, satisfactory behaviour
of the monetary authority and a limited system response to changes in monetary
policy.

Finally, Friedman (1993, p. 2) has pointed out that in a discussion of how to
conduct monetary policy, the most important question is whether it is possible to
identify before the event a set of regularities of sufficient centrality and robustness
to provide the qualitative and quantitative bases for sound policymaking.

3.3 Nominal income as an intermediate target

One possibility for a monetary policy rule is to use nominal income as an
intermediate target. In most of the studies, nominal gross domestic product (GDP)
is generally used as the measure of nominal income (nominal GNP is also used
sometimes). By definition, nominal GDP equals the product of real GDP and the
price level. Similarly, the growth of nominal GDP equals the sum of real GDP
growth and inflation. From the quantity theory of money, nominal GDP is the
product of money and velocity.

3.3.1 The potential benefits of nominal income targeting

One argument for the nominal income rule emphasized by early advocates of this
rule is that the public would understand and believe the logic behind the nominal
income targeting rule better than the logic behind e.g. the money supply targeting
rule. The public is assumed to be more interested in movements in aggregates such
as output, price level and employment, which are precisely those aggregates which
the nominal income rule policy directly targets.

In the short run, changes in nominal GDP growth produce similar changes in
real GDP growth with little or no impact on inflation. In the long term, changes
in nominal GDP growth are, by contrast closely related to inflation, having no
impact on real GDP. Since, in the long run real GDP grows at a fairly constant
trend, long-run inflation will tend to equal nominal GDP growth minus the trend
growth of real GDP. (Clark 1994, p. 12) For example, if the trend rate for real
GDP growth is 3 percent, the central bank could achieve a long-run: inflation goal
of 2 percent by maintaining nominal GDP growth at 5 percent.
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1n addition, there are in principle two potential benefits of nominal GDP
targeting. First, monetary policy would adjust to offset disturbances to aggregate
demand. 1n the short run, an adverse aggregate demand disturbance, such as a fall
in exports resulting from a recession in a major trade partner, tends to slow real
GDP growth and, accordingly, nominal GDP growth. 1n response to this drop in
nominal GDP growth below the target rate, the central bank would ease monetary
policy so as to retum nominal GDP growth to its target. This would stimulate
aggregate demand and return both demand and real GDP growth to their
predisturbance levels.

Second, in the case of an adverse supply disturbance, nominal GDP targeting
would help the central bank to balance the goals of stable growth and inflation.
1q the short run, such a supply disturbance, e.g. an increase in oil prices, would
cause falling real GDP and rising inflation (Le. stagflation). These undesirable
consequences pose a dilemma, since changing monetary policy to stabilize one
variable promotes additional volatility in the other. For example, in a case of a rise
in oil prices, easing monetary policy to stimulate the economy would limit the faIl
in real GDP growth but would accelerate inflation, whereas tightening monetary
policy to stabilize inflation would worsen the decline in real GDps. Nominal GDP
targeting would help this dilemma by placing equal emphasis on the stability of
each of these variables. For example, if an increase in oil prices caused real GDP
growth to fall by 1 percent and inflation to rise by 0.5 percent, it would reduce
nominal GDP growth by 0.5 percent. Monetary policy would respond to this by
stimulating the economy enough to raise nominal GDP growth back to its target
level. As a result, in a simple model of aggregate demand and supply, the same
precise amount by which real GDP falls and inflation rises depends on the slope
of the aggregate supply curve, say for example by 0.75. (Clark 1994, pp. 12-13)
A more detailed analysis is presented in the context of theoretical studies in
section 4.2.

Nominal GDP targeting may be implemented by a variety of targeting
procedures. Either the level or the growth rate of nominal GDP can be targeted.
Such targeting can also be subdivided into lagged adjustment rules and forecast
adjustment rules. The former means that monetary policy would change when
actual nominal GDP is observed to deviate from target. The latter means that
monetary policy would change when projected future nominal GDP deviates from
target. Furthermore, the monetary authority might use a simple formal rule or
discretion in adjusting monetary policy. Typically a nominal GDP rule entails the
adjustment of an instrument variable of monetary policy (e.g. the monetary base
or a short-term interest rate). A rule would specify when and by how much the
central bank should adjust policy to deviations from the nominal GDP target. 1n
the discretion case, the central ban~ could for example monitor the actual rate of
nominal GDP growth relative to target, along with other indicators, in making
discretionary adjustments to monetary policy. As mentioned earlier, a rule-based
policy is argued by some analysts to be superior since it would produce lower
inflation than a discretionary policy. A number of specific formal rules have been
proposed, and some of the advocates of these rules stress that these rules might
also be used as baseline paths around which discretionary policy decisions could

8Another strategy would be ta simply wait for the recession and unemployment ta lower prices
suffidently for the economy ta return slowly ta the predisturbanced leveI.
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be oriented, rather than as strict mIes.
The altemative intermediate target usually compared ta nominal income is a

monetary aggregate in a floating exchange rate system. There are three possible
advantages af the former over the latter, according ta McCallum (1990, p. 7).
First, the average rate af nominal income growth needed ta yield a desired average
infiation rate over an extended span af time can be more accurately determined.
There is uncertainty concerning the average growth rates af monetary aggregate
velocities and therefore ta the growth rate af a monetary aggregate that would
yield low and steady inflation. Second, the maintenance af a steady growth rate
for nominal income has better automatic stabilization properties in response ta
money-demand and saving-investment shocks. And third, regulatory changes and
technological innovations in the payments industry require revisions in the
operational measures af the money stock. On the other hand, it may be
emphasized that the data for monetary aggregates are published considerably
earlier than for nominal income, which can be seen as an argument for a monetary
aggregate.
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4 A survey of the literature on nominal lncome
targeting

4.1 How to evaIuate and modeI hypotheticaI policy mIes

PooIe (1970) studied how to set monetary poIicy optimaIIy in a simpIe IS-LM
modeI. PooIe's innovation was to shift attention from particuIar outcomes of poIicy
actions to the properties of the distributions of the variabIes of interest to
poIicymakers, such as the mean and variance of infiation, output or
unempIoyment. He studied how the joint distribution of output and the nominaI
interest rate were infiuenced by the stance of monetary poIicy. PooIe studied two
ruIes (a ruIe that fixed the interest rate and a ruIe that fixed the money suppIy)
testing two types of shocks to the economy. Shocks to the goods market and
shocks to the money market. His famous concIusion was that using the money
suppIy as an instrument was preferred if the output deviation is mainIy due to
shocks to the goods market, whereas shocks to the money market are best
e1iminated using the interest rate as an instrument.

Methods such as PooIe's aIIow researchers to modeI poIicy from outside the
actuaI poIicymaking environment. These methods give poIicymakers a specific set
of ruIes for poIicy and then alIow researchers to study how welI, on average, a
modeI economy adopting these ruIes wouId perform.

The earIy proposaIs of nominaI income targeting were made, for instance, by
Meade (1978), and Tobin (1980). The arguments behind the earIier proposaIs are
for the most part informaI, not reIying on an expIicit modeI. Bean's (1983)
anaIysis is an exception.

4.2 TheoreticaI studies

Bean (1983) deveIoped a theoreticaI anaIysis of nominaI income targeting,
examining the properties of such a poIicy in a stochastic macro modeI under
rationaI expectations. Given that the monetary authority's objective is to minimize
the divergence of output from its fulI information (equiIibrium) IeveI, nominaI
income is the optimaI poIicy if Iabour suppIy is perfectIy ineIastic. This incIudes
both demand and suppIy side shocks. With an eIastic Iabour suppIy, however,
nominaI income targeting provides the optimaI response to demand side shocks but
not to suppIy side shocks. Even if Iabour suppIy is eIastic, nominaI income targets
wouId stilI perform better than monetary targets in the case of productivity shocks
if the price eIasticity of aggregate demand is Iess than unity. Furthermore,
according to Bean targeting the IeveI of nominaI income is preferabIe to targeting
the growth rate.

In Bean's analysis of nominaI income targets (adapted from Friedman 1990,
pp. 1207-1209) firms are assumed to face a Cobb-DougIas production function.
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(4.1)

Function (4.1) is the aggregate supply function where (x) is the log of output and
(p) is the log of the price level and (z) is the technological disturbance to an
underlying Cobb-Douglas production function. The three coefficients bear the
structural interpretations:

(4.2)

where -1/<1> is the wage elasticity of labour demand «1-<1» is the labour coefficient
in the production function) and 1/8 is the wage elasticity of labour supply.
Function (4.3) represents the aggregate demand relation

(4.3)

where (m) is the (logarithm of) money supply and is taken as the exogenous
policy instrument. Stochastic shocks (z) and (e) in (4.1) and (4.3), are serially
correlated and each consists of the sum of a permanent component which follows
a random walk, and a transitory component which is white noise. Bean posited
that the objective governing monetary policy is to minimize the variance of real
output around the corresponding equilibrium value in the presence of a supply
shock (z), which for (4.1) is

(4.4)

Given observations on the endogenous variables in period t-1, the policy that
minimizes EI_1(XI-X

ei in the presence of rigid nominal wages is a feedback rule
which relates ml to the random walk components of (z) and (e) in period t-1, but
not to the corresponding white noise components. Either fixing the money stock
at ml = °without reacting to this information or using nominal income as an
intermediate target, Le. setting ml so that Et_tCXI+Ptl ml) = 0, is in general inferior
to this optimal feedback policy. The resulting variances are,

(4.5)
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and

(4.6)

where 2:2 is the minimum feasible value of Et_l("t-xtei achieved by the optimal
feedback policy. Parameters d ep and d zp are the one-period variances of the
random walk components of the disturbances to aggregate demand and aggregate
supply, respectively.

The policy of mt =0 is inferior to the optimal feedback rule because it always
fails to take proper account of what is known about the demand disturbance. And,
except when 'tlJ = 1, it fails to consider the supply disturbance. The policy of
setting Et_l(xt+PJ = 0 eliminates the effect of the predictable component of the
demand disturbance. But this is also inferior to the optimal feedback policy
because it fails to take account of supply disturbance; except when Y2 = 1, which
from (4.2) implies an inelastic labour supply. The choice of these policies rests on
the comparison between (4.5) and (4.6). Because a sufficient condition for the
variance in (4.6) to be less than in (4.5) is 'tlJ < 1 and because the available
empirical evidence suggests a less than unity elasticity of real aggregate demand
with respect to real balances, Bean drew the conc1usion that nominal income as
an intermediate target is preferable to monetary targeting.

West (1986) examined whether Bean's conc1usions still hold if his aggregate
supply function is replaced with an expectations-augmented Phillips curve (also
called a Lucas supply function). In West's formulation expectations are assumed .
to be formed adaptively, shocks are serially uncorrelated and the desirability of
policies is measured by their ability to reduce unconditional variance of output
(Et_l =x/; note the difference as compared to Bean's policy objective). Otherwise
West's model was similar to Bean's. In West's model, a nominal income target
is preferable to money supply targeting if and only if the elasticity of demand with
respect to real balances is greater than unity. This inc1udes both supply and
demand shocks. This necessary and sufficient condition is precisely the opposite
of Bean's sufficient condition in the face of supply shocks. West noted that the
contrast between the results are due to different aggregate supply functions and to
different criteria for measuring the desirability of policies. This is illustrated in
figure 2.

In figure 2, D and S are the demand and supply curves in an initial
equilibrium with y = Yo' X is a constant nominal income line. Suppose that the
only shock in this model is a demand shock in period 1 which pushes demand to
Dl' (fhe illustration is similar in the case of a supply shock). Since price falls in
period 1, supply shifts outwards in period 2 to S2' Supply then slowly shifts back
up towards S. Then the path followed by output depends on the monetary policy
followed. First, a constant money supply rule is followed. Then demand shifts
back to D in period 2, and equilibrium in period 2 is at Bz. In future periods,
output shifts from Y2 to YO' Instead, with a constant nominal income rule, the
monetary authority adjusts the money supply so that nominal income from period
2 onwards falls on the X line. Since supply in period 2 is S2' the equilibrium is
at E"2' In future periods output shifts from Y"2 to YO' Thus nominal income
targeting leads to greater variability of income. This results because D is steeper
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than X, Le. because the elasticity of demand with respect to real balances is less
than one. Nominal income would lead to less variability of income if the elasticity
is greater than one. (West 1986, p. 1080-1081)

Figure 2
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Source: West 1986, p. 1080

Figure 2 also illustrates the role played by the different specifications of supply
in Bean's and West's models. In both models, once ademand shock causes output
to deviate from Yo, supply shifts. In West's model, the shift is such that nominal
income targeting does not retum output to Yo until long-run equilibrium is
achieved. In Bean's model, the shift is such that nominal income targeting does
retum output to its optimal level in the period following the shock. Hence in the
face of demand shocks, nominal income targeting may or may not be optimal in
West's model but it is optimal in Bean's model. Further, it can be seen that there
is an inverse relationship between output and price variability. Therefore when
nominal income targeting leads to less output variability it leads to more price
variability than does money supply targeting and vice versa. Therefore the criteria
for measuring the desirability of policies is part of the explanation of the
difference between Bean's and West's results. (West 1986, pp. 1081-1082)

Bradley & Jansen (1989) also extended the results of Bean. They analyzed
nominal income targeting in a model where nominal wages are indexed to the
price level. They find that the combination of nominal income targeting and
optimal wage indexing provides the optimal monetary response (perfect
stabilization) to both demand and supply shocks, regardless of the elasticity of
labour supply.

Jansen & Kim (1992) extended the work of Bean and Bradley & Jansen
further to the case of an interest elastic and wealth elastic labour supply and came
to contradictory conclusions. They summarized that Bean's and Bradley and
Jansen'sresults, favouring nominal income targeting, both depend on their use of
an interest and wealth insensitive aggregate supply curve. Including interest rate
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or wealth effects e1iminates their perfect stabilization results. Furthermore, they
concluded that nominal income targeting does not generaIIy provide an optimal
response to demand (1S/LM) shocks, even with wage indexing and even in the
absence of supply shocks. They find that a fixed money supply rule may be
perfectIy stabiIizing when wages are indexed to price and there are only 1S shocks
or only LM shocks. Nominal income targeting, however, even coupled with wage
indexing to price wilI not be perfectIy stabiIizing in that case.

Furthermore, foIIowing the models of Bean and West, Asako & Wagner
(1992) focused on the role of price expectations in the aggregate demand function.
1n their model aggregate demand is a function of both real balances and the
expected inflation rate formed on the basis of current information (rational
expectations). The aggregate supply function is an expectations-augmented Phillips
curve, as in West's mode!. Asako & Wagner compared an activist rule of nominal
income targeting with a passive rule of money supply targeting for different cases:
supply vs demand shocks, temporary vs permanent shocks and with vs without the
use of current information by the monetary authority. Their conc1usion was that,
contrary to Bean's and West's resuIts, there is no simple condition under which
one poIicy rule is universaIIy favoured over the other. Only if there is rather
certain knowledge on the source of shocks, on their persistence and on whether
there is an information advantage of the authority, does a certain rule outperform
another. This resuIt sums up the section on theoretical studies and ilIustrates the
complexity of monetary poIicy-setting in this context.

4.3 Lagged adjustment ruIes

1n spite of the fact that the result of one theoretical model contradicts another,
there are still reasons to beIieve that nominal income targeting rules might be a
good procedure for monetary poIicy-setting. A theoretical proposal needs to be
supported empiricaIIy before general acceptance (or rejection) can take place.

PoIicymakers have no experience with rules targeting nominal income and as
a result, direct evidence is not avaiIable on their performance. 1nstead, statistical
simulations are used to provide indirect evidence on how weII the rules for
nominal income targeting might perform. 1n the foIIowing, some of the empirical
studies on nominal income targeting are presented, which are subdivided into
lagged adjustment rules and forecast adjustment rules. A Iagged adjustment rule
dictates that monetary policy would change when actuaI nominaI GDP is observed
to deviate from the target.

4.3.1 McCallum's rule

McCaIIum (1984) proposed in quaIitative terms a rule that respects aII four
principles of a good rule explained earlier in section 3.2, which he formaIized in
McCaIIum (1987). First, the rule began with the specification of a target path for
nominaI GNP that grows evenly at a prespecified rate equaI to the economy's
prevaiIing Iong-term average rate of reaI output growth. McCaIIum postulated that
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the appropriate figure wouId be about 3 percent per year in the United States.
Hence, keeping the nominaI GNP growth at that IeveI shouId yieId approximateIy
zero inflation. Furthermore, he suggested that the prevention of fluctuations in
nomina! GNP growth shouId heIp to prevent swings of reaI output from its trend
path. Second, an operationaI mechanism had to be specified for keeping nominaI
GNP growth close to the prespecifiedgrowth path. McCallum suggested using the
monetary base as an instrument, since it can be controlled by the monetary
authority. The ruIe wouId adjust the base growth rate each month or quarter,
increasing the rate if nominaI GNP is beIow its target path, and vice versa. The
aIgebraic form is as follows, where bl is Iog of the monetary base for period t, Xl

is the Iog of nominaI GNP and x/ is target path vaIue for Xl:

(4.7)

The parameter A has to be chosen so as to provide adequate responsiveness of
base growth to departures of Xl from its target path but without inducing dynamic
instability of the type that can occur when feedback effects are too strong.
Furthermore, McCallum proposed another specification which wouId have better
properties:

where 0.00739 is a 3 per cent annuaI growth rate expressed in quarterly
Iogatithmic units. The second term subtracts the average growth rate of base
veIocity over the previous four years and the third term adds an adjustment
response to cyclicaI departures of GNP from its target path.

McCallum tested whether this ruIe performs well in a variety of modeIs as
. there does not exist one agreed-upon mode!. As mentioned earlier, McCallum
cIaimed that there does not exist a satisfactory macro.,modeI of the short-run
dynamics of aggregate suppIy or Phillips-curve behaviour. Therefore, McCal1um
(1987, 1988, 1990) presented simuIations with simpIe modeIs that are regressions
of nominaI GNP on past vaIues of itseIf and vaIues of the monetary base (e.g.
equation (4.11», with anumber of vector autoregression (VAR)9 systems and
three smal1 modeIs which were designed to represent three competing theories
concerning the interaction of nominaI and reaI vatiabIes: the reaI business cycle
theory (RBC) of KydIand and Prescot, the monetary-misperceptions theory (MM)
of Lucas and Barro, and a more Keynesian theory patterned on the Phillips-curve
and ptice-adjustment specifications of the Fed's quarterly MPS mode!.

The modeIs were estimated with quarter!y seasonal1y-adjusted data for 1954.1
1985.4, and the simuIations were conducted over the same period with each
quarter's residuaIs fed into the system as estimates of shock realizations. In the

9 The VAR systems included the foIlowing variabIes: reaI GNP, GNP defIator, monetary base, 90-day
Treasury biII rate, reaI govemment purchases of goods and services and trade-weighted vaIue of the
doIlar.
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simulations, bl values generated by rule (4.8) were used instead of actual historical
values. For each model and values of A, ranging from 0.0 to 0.5, root-mean-square
error (RMSE)lO values were calculated. McCallum concluded that rule (4.8)
performed well for A values in the range of 0.1 to above 0.25 with all five models.
The performance is clearly superior to A =o. Higher values induce the possibility
of dynamic instrument stability (e.g. with A =0.5 in the VAR system). Therefore,
with moderate values of A, the Xl values were kept close to the xl* target path,
thus implying inflation rates close to zero for the period. Main results are
summarized in table 1. For comparative purposes, the RMSE value for the actual
historical path is 0.771, and the RMSE for the actual historical path relative to a
fitted trend line is 0.0854, which may be a more relevant comparison (McCallum
1994, p. 40).

Table 1 McCallum's rule: Basic results for V.S. economy, 1954
1985. RMSE values with five models.

Model Value of f.. in rule (4.8)

0.00 0.10 0.25 0.50

Single equation 0.0488 0.0249 0.0197 0.0162

4-variable VAR 0.0479 0.0216 0.0220 0.1656

Real business cycle 0.0281 0.0200 0.0160 0.0132

Monetary misperception 0.0238 0.0194 0.0161 0.0137

Phillips curve 0.0311 0.0236 0.0191 0.0174

Source: McCallum 1994, p. 13

Furthermore, McCallum considered ci1ternative rules in order to determine whether
a policy rule comparable to (4.8) could be devised that would be effective in
promoting a smooth and non-inflationary path for the price level. A rule is
provided by a modified version of (4.8) in which the tinal cyclical adjustment term
A(X*1-1 - Xl_1) is replaced with a counterpart that pertains to the price level. Target
values of p*1 are assumed to be constant over time:

(4.9)

The same simulations as with rule (4.8) indicate that successful stabilization of Pl
is obtained with the VAR, RBC, and Lucas-Barro models. However, the RMSE
values are quite large forthe Phillips-curve model and explosive oscillations are
encountered with A values equal to 0.25 or greater. The following modification
was also investigated:

10 E.g. the RMSE value of 0.0197 in table 1 indicates that the root-mean-squared deviation of nominal
GDP from its target path is about 2.0 percent.
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(4.10)

which gave less satisfactory results than rule (4.8).
The RMSE values for real GNP (for A = 0.1, 0.25) were calculated relative

to fitted trend with each of the four models to provide some indication of the
cyclical effects on real variables provided by the different rules. In RBC model,
monetary policy has no effect on the evaluation of real output, so the RMSE
values are same for all three rules. The Lucas-Barro theory presumes that
monetary actions can have real effects, but only if unanticipated. As all the rules
are deterministic, none gives rise to monetary surprises and nor hence to output
movements. The same RMSE values prevail for all rules. By contrast, in the VAR
system the RMSE values are just slightly smaller with the nominal income target
rule (4.8) than with rules (4.9) and (4.10). With the Phillips-curve model real GNP
variability is small with rule (4.8) but very large with rule (4.9) and even larger
with (4.10). From these results McCallum concluded that rules (4.9) and (4.10) are
not as robust for modelling the specification as is rule (4.8).

McCallum also considered short-term interest rate as an alternative variable
for use as the operating instrument for monetary policy in nominal income
targeting and it appeared that rules with short-term interest rate were somewhat
less robust than with monetary base. This result requires special attention, since
several other proposals of rules for nominal income targeting call for the
adjustment of a short-term interest rate to keep nominal income on target (see
sections 4.3.4 - 4.4). For example, Judd & Motley (1993) suggested that whenever
the last quarter's annualized nominal GDP growth rate deviates from target by one
percentage point, the central bank would adjust the short-term interest rate by 0.20
percent. In contrast, in a similar study by Clark (1994) with parameter value 0.20
the lagged adjustment rule fails. However, while policymakers have no direct
control over nominal income, they do have a strong influence on short-term
interest ratesll. Through open market operations, for example, policymakers can
increase the degree of pressure on reserve positions, thereby causing the short-term
interest rate to rise. Short-term interest rates are widely used instruments in central
banks and therefore interest-based rules seem to be attractive because they offer
the advantage that they involve little change from central banks' current policy
setting practices.

In addition to his ear1ier studies McCallum (1994) considers other targeting
methods. Namely, expressing the target in terms of growth rates, rather than levels
corresponding to a single predetermined growth path. The main reason for a
growth-rate target according to McCallum is that, since real shocks that affect the
economy's natural-rate output level are highly persistent, it may be undesirable to
drive quickly Xl to the predetermined xl* path after shocks have occurred. Instead,
it would seem preferable to treat past shocks as bygones, which could be
accomplished by adopting x.... = XI_1 + 0.0739, rather than xl*= XI_1* + 0.0739, as
the target value for period t. This sort of rebased growth-rate target has two
additional merits. First, instrument variability should be reduced for any given
value of A. And second, it should accordingly be possible to use larger A values,

llSee e.g. Dale & Haldane 1993.
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implying stronger feedback, without inducing instrument variabiIity.
According to McCaIIum's simulations, a rule which would use a weighted

average of XI' and XI" as the target variable would be superior. 1n table 2
simulation results for the same period as in table 1 are summarized with A =0.25
and xl'

a =0.2xl• + 0.8xl
u

as the target variable. The RMSE values relative to the
xl'

a target are only about 0.01. Furthermore, the variability of the ~bl instrument
is reduced considerably relative to its magnitude in the simulations of table 1, in
which XI' is the target.

Table 2 McCallum's ruIe: AdditionaI resuIts for V.S. economy,
1954-1985. ResuIts with x/8 target vaIue and A=0.25

MODEL RMSE RMSE RMSE Standard deviation Standard deviation
relative relative to relative of ~bt of ~bt using Xl

.
to xt•

a ..
to xt

.
targetXl

Single eg. 0.0102 0.0104 0.0244 0.0041 0.0063

4-var. VAR 0.0104 0.0105 0.0218 0.0039 0.0069

RBS 0.0105 0.0109 0.0197 0.0043 0.0054

MM 0.0110 0.0116 0.0184 0.0039 0.0051

Phillips 0.0104 0.0103 0.0234 0.0048 0.0066

Source: Mccallum 1994, p. 13

McCaIIum has continued to study and modify his earIier rule. A recent
contribution is a rule which involves smoothing week-to-week movements of an
interest rate instrument so as to achieve quarterly-average intermediate targets for
the monetary base, with these specified so as to keep nominal income growing
steadily at a noninflationary rate (McCaIIum 1994).

Ii the central bank were to target nominal income with McCaIIum 's rule, it
would require forecasts of the velocity of the monetary base. McCaIIum uses the
four-year moving average (MA) velocity growth over the past four years as a
forecast of the next quarter's velocity growth. Dueker (1993) made comparisons
of models of monetary poIicy that use the MA method and an alternative, a time
varying coefficient (TVC) regression model with heteroscedastic errors. The TVC
model incIudes not only past values of dependent variable, but also a host of
explanatory variables. The advantage is that the TVC model can adapt to structural
breaks in the relationship between the dependent and explanatory variables. A
comparison of these methods showed that the MA forecasts display much less
variation than forecasts from the TVC model and the mean-squared forecast error
for the MA is more than three times that of the TVC mode!. Simulations were
conducted with these two types of forecasting methods. The constant term (the
growth rate of target nominal GDP) in equation (4.8) was changed to be a
parameter 1.0. Then the parameter values for 1.0 and Awere chosen to minimize the
mean-squared error between actual monetary base growth and the model-impIied
base growth. The simulation results show that these alternative models explain
base growth with a fairly simiIar success, whiIe implying dramatically different
target paths for nominal GDP. Furthermore, Dueker concIuded that a rebased
target, such as in table 2, appears to outperform both above-mentioned targeting
procedures.
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4.3.2 Nominal income targeting in a small open economy

Although MeCalIum's rule assumes a elosed eeonomy setting, the rule has been
simulated sueeessfulIy for a number of smalI open eeonomies. See for example
Hall (1990) for Germany, Japan and Canada. MeCalIum (1987) suggests the
possible replaeement of nominal GNP with some other measure of nominal
aggregate demand, e.g. real GDP multiplied by the eonsumer priee index, as a
response to the open-eeonomy eriticism. One disadvantage in applying a nominal
ineome targeting rule to a smalI open eeonomy is that it does not alIow for
potential feedbaek eonsiderations arising from the exehange rate. A related feature
is the need to eonsider periodie switehes in the degree to whieh monetary poliey
uses feedbaek from the exehange rate, aeeording to Dueker and Fisher (1994).
They also c1aim that in smalI open eeonomies exehange-rate eoneerns have
oeeasionalIy led to disruptions in the path of money growth. Therefore they argued
that a eonstant parameter model, sueh as MaeCalIum's rule, is not likely to
uniformly explain monetary poliey ehoices in small open eeonomies.

Dueker and Fisher (1994) extend MeCallum's rule to an inflation targeting
rule for a smalI open eeonomy (Switzerland), by alIowing for feedbaek from the
gap between the exehange rate and a baseline rate. The parameters are estimated
using a Markow switehing model, instead of setting parameters in a MeCalIum
type. This type of model with diserete parameter ehanges should sueeeed in
eapturing sudden ehanges in the poliey regime regarding whether or not monetary
poliey admits feedbaek from the exehange rate. The objeetive of their study is to
examine the legitimaey of an inflation targeting rule for Swiss monetary poliey.
Aeeording to their eonc1usions, their mode! provides Swiss monetary poliey a
guide, whieh eould be used as a poliey indieator.

Bordes (1993) did a simulation, based on MeCalIum's rule in order to
examine how the Finnish eeonomy would have developed over the past few years
if reeent poliey had prevailed also earlier. The simulation was based on the
following assumptions: First, the final objeetive of the authorities is an annual
growth of 6 per eent in nominal GDP (henee the annual growth rate iiJ. potential
real GDP is nearly eonstant at about 3 per eent; this should yield about 3 per eent
inflation). Seeond, in the short-term, monetary poliey is applied to stabilize the
eeonomy. And third, monetary poliey takes into aceount a possible instability of
monetary behaviour. The monetary rule eorresponding to equation (4.8) is
eombined with a simple model of nominal GDP determination:

(4.11)

The simulation indieates that with A=5, nominal ineome would have folIowed the
target path quite c1osely. This, however implies an extra 20 per eent ehange in
monetary base per year for eaeh 1 per eent deviation of nominal GDP from its
target path, whieh is c1early unrealistie. Bordes, however, emphasized that the
monetary base is not the best instrument to eonsider, due to the institutional
eharaeteristics of the Finnish monetary system.
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4.3.3 Monetary aggregate in a nominal income rule

Feldstein & Stock (1993), using D.S. data studied the possibility of using a
monetary aggregate to infiuence the path of nominaI GDP with the ultimate goaI
of reducing the average rate of infiation and the instability of reaI output. The
statisticaI tests which they presented show that M2 is a usefuI predictor of nominaI
GDP. Tests for parameter stability failed to reject the hypothesis that the M2-GDP
link is stable, but the M1-GDP and monetary base-GDP relations were found to
be highly unstable. This contradicts the proposaIs, such as Milton Friedman's, that
the M2-GDP relation is so unstable in the short run that it cannot be used to
reduce the variance of nominaI GDP growth. Furthermore, it contradicts
McCallum's rule since he used monetary base as an instrument in his proposal.

Feldstein & Stock used M2 in their study to target the quarterly rate of growth
of nominaI GDP. They presented an optimaI rule based on a VAR and a partiaI
adjustment rule that approximates the effect of the optimaI rule. This optimizing
rule reduced the mean ten-year standard deviation of annuaI GDP growth by over
20 per cent. Although there is uncertainty about this value due to the parameter
instability and stochastic shocks to the economy, they estimated that the
probability that the annuaI variance would be reduced over a ten year period
exceeded 85 per cent. Since their rule involves multiple Iags of severaI variables
and therefore would be rather complicated to follow, they presented a simpler
policy rule which would be easier to explainand to implement. This money
growth rule has the partiaI adjustment form,

(4.12)

where ml and XI are the growth rates of M2 and nominaI GDP respectively. flx
is the target growth rate of nominaI GDP, l4n is the mean money growth rate, and
o< A< 1. Thus money growth adjusts by a fraction Awhen realized GDP growth
in the previous quarter deviates from its target value by the amount flx - xl_1•

Feldstein & Stock suggested that Iong-run money demand is well-characterized as
a cointegrating relationship between money, nominaI GDP and interest rates, with
a unit income elasticity. If interest rates are integrated of order one, 1(1), with no·
drift, velocity growth has mean zero. Thus l4n is set to equaI flx, and the rule
simplifies to

(4.13)

This simpler rule produced nearly as good results as the optimaI rule. The fraction
of simulated decades of improved performance for nominaI GDP was 70 per cent,
compared with 88 per cent under the optimaI rule, but 85 per cent of the simulated
decades have reduced annuaI nominaI GDP volatility. With both rules the
improvements in infiation and reaI output variability are Iess than for nominaI
GDP.

Even if the link between a monetary aggregate and nominaI GDP seems to be
stable in the U.S., there are problems in implementing this kind of strategy. One
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is that the potentiaI monetary aggregate has to be under the contral of the central
bank, which is not usually the case. Feldstein & Stock explained that regarding
their praposaI the central bank could contraI quarterly M2 grawth completeIy by
extending reselVe requirements to all of the components of M2.

In the following sections (4.3.4 - 4.4) the monetary poIicy ruIes discussed call
for adjustments of a short-term interest rate instead of a monetary aggregate.

4.3.4 Comparison of monetary policy rules in multi-country models

FIood and Mussa (1994) report the results of Bryant, Hooper and Mann (1993),
BHM, where nine muIti-country econometric modeIs were used to simuIate the·
effects of adopting a set of monetary poIicy ruIes. The ruIes studied are: (4.14)
a money targeting ruIe, (4.15) a nominaI income targeting ruIe, (4.16) a
combination inf1ation and reaI output targeting ruIe, (4.17) an exchange rate
targeting ruIe:

it - i"t = -1.5 Iog [(PY)t / (PY)"t]

it - i"t = -1.5 [(nt - n\) + Iog (Yt / Y"J]

it - i"t = 2.5 log (S"t / St)

(4.14)

(4.15)

(4.16)

(4.17)

where i is the short-term nominal interest rate, M is the monetary base, P is the
price IeveI, Y is reaI GNP or GDP, n is inflation, S is the nominaI exchange rate.
The asterisk superscript (*) denotes a target (baseline) vaIue.

The simuIations were done as follows: First the modeIs were estimated
country by country and behaviouraI parameters were taken to be invariant to

.changes in policy. The praperties of residuaIs from the estimated equations set the
stochastic structure for shocks in the simuIations. Second,· the regime-specific
equations for short-term interest rates repIaced previousIy reIevant interest rate
equations for all countries.Third, the modeI praduced a simuIated history based
on the new policy by drawing new disturbances whose stochastic properties were
similar to the historicaI ones. RationaI expectations were assumed.

According to the resuIts of the modeIs, the nominaI income-based ruIes (4.15),
(4.16) clearly outperformed money targeting (4.14) and exchange rate targeting
(4.17) ruIes, if the variance of reaI GNP and inf1ation are to be minimized. These
results, however, have been criticized because of the unre~listic information
avaiIabIe to policymakers in the nominaI income-based ruIes. Therefore, FIood and
Mussa used a small-scaIe open-economy modeI, basically a reaIistically
parametrized version of the Mundell-Fleming-Dombusch modeI, to simuIate the
results of BHM ruIes with more realistic information assumptions for
policymakers. They aIso allowed the assumption of uncovered interest rate parity
to be reIaxed, if desired. Their findings reinforced the earlier resuIts. The nominaI
income targeting ruIe gave superior performance when judged on the basis of the
variances of output and inflation.
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4.4 Forecast adjustment mIes

Under a forecast adjustment rule, policymakers look forward, recognizing that an
adjustment in current monetary policy probably will affect nominal GDP until two
or three quarters in the future. Using forecasts of future nominal GDP, a forecast
adjustment rule adjusts current monetary policy to try to offset expected future
deviations of nominal GDP from target. (Clark 1994, p. 14) A variety of
forecasting procedures have been proposed, and in the following two of these are
presented.

Hall & Mankiew (1993) investigated three types of nominal income targets,
which differ in how they respond to past shocks, to prices, and real·· economic
activity. The first is growth-rate targeting: Keep the growth of nominal income as
close to a constant as possible. The second is level targeting: Keep the level of
nominal income as close as possible to a path that is prescribed, once and for all,
at the time the policy is first put into effect. And finally, hybrid targeting: Keep
the growth of nominal income over the coming year as close as possible to a
constant plus the current percentage gap between real income and its equilibrium
level. (Hall & Mankiew, p. 11)

Hall & Mankiew suggested that as the feedback from monetary change to
nominal income is slow and as stabilizing nominal income through optimal control
rules based on estimated causal relations between money growth and nominal
income growth may lack robustness, control rules must be biased strongly toward
inaction in order to avoid the possibility of unstable feedback. They proposed that
forecasts could help to deal with the long lags and unstable feedback. The idea is
that policy is too expansionary when today's forecast of nominal income a year
or two hence is above the target for that time. Although it takes many months for
monetary policy to affect actual income, the feedback loop from current monetary
policy to current forecasts of nominal income a year or two in the future is quick
and powerful. Within a few days of a change in monetary policy, the consensus
forecast (of outside forecasters) changes to reflect expert opinions about the effect
on all macro variables, including nominal income. Furthermore, as there are
random unpredictable determinants of nominal income, the central bank cannot be
expected to keep nominal income itself exactly on target. Therefore, a band of a
few percentage· points in either direction would have to be a part of a rule
formulated in terms of nominal income itself. In that case, the public could not
know if a deviation from a rule is the result of random events or because the
central bank has deviated from the rule. Instead, if policy is stated in terms of a
forecast for a year or two into the future, there is no need for any band and there
would not be such uncertainty. Thus the argument for tying the central bank to
outside forecasts rests in part on the principal-agent argument12• (Hall &
Mankiew, pp. 11-14).

The predictive power of the consensus forecast was examined with regressions
of the change of the log of nominal GNP over four quarters on variables one
might use to forecast this variable (prices, real GNP, and prices and real GNP

12A principal (the citizens) needs to set up incentives for their agent (e.g. the central bank) to deliver
the result that the principal wants. The agent's own incentives can lead to behaviour quite undesirable
for the principaI.
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together, growth in monetary aggregates and the Federal Funds Rate), including
consensus forecast. These regressions indicate that substantial information is
contained in the consensus forecast of nominal income and thus support the
consensus as the target for monetary policy. (Hall & Mankiew, pp. 15-16)

How economic performance might have differed historically if the central
bank had pursued a policy of targeting nominal income was examined in a simple
model in terms of aggregate supply and aggregate demand, which allows for
monetary-neutrality because of short-run price stickiness. AlI variables are in
logarithms. Therefore, nominal income is the sum of price level and real income.

Under growth-rate targeting, the central bank tries to keep nominal income
growth stable, but it allows base drift13

• Therefore, growth in nominal income (x)
is white noise around a constant mean (p,)

!1x =fl + e. (4.18)

This equation is interpreted as the aggregate demand schedule, where the policy
rule is an endogenous element. The disturbance, e represents the inf1uence of
factors that cause policy to miss the target, Le. the error in consensus forecast,
when policy is based on pegging the consensus forecast exact1y. Under level
targeting, no base drift is allowed. Therefore, nominal income obeys

(4.19)

Under the hybrid targeting, the central bank raises nominal income growth when
output (y) falls below the natural rate (y*), butit does not adjust nominal income
growth when the price level deviates from target. Thus

(4.20)

where the last term is the difference between potential and actual real output
observed at the time the forecast is made. For all these policies the mean level of
nominal income growth (j,l) was set at 2.5 per cent per year. The model consists
of an expectations-augmented Phillips curve, i.e. inf1ation depends on past
inf1ation, the deviation of output from its natural rate, and supply shock (v).

!1p =:Tt +A(!1p_l -:Tt) +a(y -y "t1 +v, (4.21)

where:Tt is the mean rate of inf1ation for the monetary region, A measures the

13 That is past shocks to nominal income, whether refIected in output or prices, do not int1uence future
nominal income.
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persistence of inflation, and a governs the short-run tradeoff between prices and
output.

Hall & Mankiew drew the following conclusions based on simulation results.
Table 3 shows the basic results under 4-quarter ahead and 8-quarter ahead targets.

Table 3 Forecast adjustment ruIes: Performance under
aIternative 4- and 8-quarter ahead targets

Price Inflation Output Output growth
level (annual rate) gap (annual rate)

AcruAL -

standard deviation 34.09 2.51 2.49 3.97

mean 5.74

root mean squared deviat. 6.27

SIMULATED, actual forecast errors Standard deviations

Growth 4(8)-0 ahead 4.43 (3.21) 3.26 (2.00) 5.15 (2.58) 18.60 (6.33)

Level 4(8)-0 ahead 1.92 (1.99) 2.14 (2.20) 3.20 (2.72) 6.64 (4.53)

Hybrid 4(8)-0 ahead 2.34 (2.26) 1.74 (1.58) 2.26 (1.90) 6.28 (3.56)

SIMULATED, perfect achievement of target (e=O), 4-quarter ahead

Growth and level 1.82 1.89 1.72 1.91

Hybrid 1.86 1.62 1.12 2.22

Source. Hall & MankJew 1993, pp. 33-34

First, the volatility of the price level would have been much lower under any of
these policies than it has been historically14. Although only the l~vel-targeting

policy would guarantee .low volatility over a long period because with both the
growth and hybrid policies an integrated (random walk) element was introduced
into the price level. Second, these policies would have yielded a more stable
inflation rate than has been experienced historically. The growth-rate target was
less successful than the other policies. Third, the volatility of real income around
its equilibrium level depends crucially on which policy target is considered. Only
hybrid targeting delivered slightly lower volatility than actual historical volatility.
Level targeting delivered above-actual volatility and growth-rate targeting doubled
the actual volatility. Forecast errors were a major source of volatility when
included. Thus the magnitude of the economic performance that would result from
these policies depends crucially on how much forecasting would improve.
Furthermore, the results indicated that a longer lead time (comparing 4- and 8
quarter ahead targets) for the forecasts could be desirable. Hall & Mankiew

l'This statement, however, is only true when the historical volatility of inflation is measured by the root
mean squared deviation of inflation, which is the variation of inflation about zero. If volatiIity is
measured by the standard deviation of inflation (the variability of inflation about the historical mean
rate of inflation), then thegrowth rule significantly raises inflation volatility above historical level as
Clark (1994) pointed outo
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concIuded that a policy that combined features of the hybrid and IeveI policies
wouId dominate all others. (Hall & Mankiew, pp. 22-26)

These simuIation results differ from CIark's (1994). He studied two growth
ruIes, a forecast adjustment ruIe and a Iagged adjustment ruIe, in two modeIs. The
first is an atheoreticaI modeI which reIates current vaIues of reaI GDP growth,
inflation, M2 growth, and a short-term interest rate to previous vaIues. The second
is a structuraI modeI, which has a Phillips curve as an aggregate suppIy equation
and the aggregate demand equation reIates inflation to expected inflation and the
gap between actuaI and potentiaI reaI GDP. In his version of the forecast
adjustment ruIe, policymakers wouId reIy on their own projection for the next year
in adjusting a current interest rate to keep projected nominaI GDP growth on
target.

He finds that the forecast adjustment ruIe succeeds at reducing voIatility in
reaI GDP growth and inflation contrary to Hall & Mankiew's growth ruIe.
Furthermore, in simuIations of CIark's modeIs, hybrid ruIes failed. They raised
voIatility in both reaI GDP growth and inflation above historicaI IeveIs, which
conflicts with the results of Hall & Mankiew.

As seen, severaI kinds of ruIes for nominaI income targeting have been
proposed. In the next section some of the differences between ruIes which are
divided into IeveI or growth targeting and Iagged or forecast adjustment are
summarized and compared.

36



5 Comparison and criticism

5.1 Level targeting vs growth targeting

This distinction has no implication for the long-term inflation rate. However, it
does have an effect on the optimal response of policy to short-term shocks to the
economy. The key difference in these two approaches is that base drift is
permitted in the target when attempting to stabilize the growth rate and when
targeting the level around a constant path base drift is not allowed. Therefore, if
the economy starts on the trend line, the two approaches are the same for the first
period. But assuming a deviation from the target path during the first period
implies a different adjustment for the second period. For example, not permitting
base drift has the feature of leading to expansionary policy when nominal GDP
is below its target path but is growing stably, for example at 3% per year and to
contractionary policy when GDP growth is stable at 3% but GDP is above its
target path. Likewise, level targeting would require contractionary policy after a
positive productivity shock even though there had been no increase in inflation
and expansionary policy with a negative productivity shock without a decrease in
inflation.

Which of these two approaches is preferable can be summarized as depending
on the type of shocks that are most likely to be encountered, the differential
effects of money on real output and inflation, and the ultimate objective of
monetary policy (Feldstein & Stock 1993, p. 4). The studies presented in this
paper give contradictory results arising from the differences in the models and the
methodology. However, especially recently, more proposals have been made based
on growth rate targeting than leveltargeting. AIso McCallum (1994), a famous
advocate of level targeting has recently come to be an advocate of growth rate
targeting.

5.2 Forecast rule vs lagged rule

1n principle, the forecast adjustment rule should be superior to the lagged
adjustment rule. The forecast rule adjusts policy now to prevent forecasted future
deviations of nominal GDP from target. The lagged adjustment rule would adjust
monetary policy only after nominal GDP actually deviates from target. Because
of this delayed reaction and the lagged effects of monetary policy changes, several
quarters may pass before policy succeeds in retuming nominal GDP back toward
the target.

1n practice, however, forecasters make errors in predicting future movements
in macroeconomic variables, including nominal GDP. If these errors are large and
frequent, the lagged adjustment rule would be preferable. Therefore, the main
argument concems the magnitude of forecast errors. As analysts disagree on the
magnitude of these errors, they disagree on which of these two approaches would
better stabilize nominal GDP (Clark 1994, pp. 15-16).
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5.3 Criticism

Nominal income targeting has generated an extended literature, both theoretical
and empirical. As noted, there does not exist a mle which would dominate all
others. One area of criticism thus arises from the fact that the results of several
theoretical and empirical studies are conflicting. Since, for example, one targeting
model differs only slightly from other models of the same type and yet produces
different simulation results, these differences suggest that conclusions about mIes
drawn from simulations are sensitive to minor differences in models. Also some
pieces of the simulation evidence differ considerably from most analysts' and
policymakers' expectations about succesful policies (Clark 1994, p. 13).

Another problem according to Taylor (1985), who studied the effects of
nominal income targeting on the business cycle, is that the instmments of
monetary policy affect the components of nominal GDP, real GDP and inflation
with different lags. The lag is longer for inflation than for output and occurs
regardless of the policy instmment applied. Also data lags may create a problem.
Data for nominal income are gathered only at a discrete time intervals and
moreover, data for prices and output are published at different points of time
(Asako & Wagner 1992, p. 180). One additional problem is the difficulty of
estimating potential trend output and hence deviations from trend.

Furthermore, as mentioned earlier one potential benefit of nominal income
targeting is the possible automatic countercyclical response to demand shocks,
which will tend ta stabilize autput movements if prices are sticky. However, in
response to supply shocks automatic policy responses may be counterproductive
(McCallum 1990, 11-12). As an example, Taylor (1985) finds that nominal GDP
mIes that focus solely on the growth rate could always cause the economy to
overshoot its equilibrium after shocks. This however can be dealt with by
modifying the rule.

Another area of criticism is the vulnerability of the models to Lucas' critique.
Tt is not certain that a shift of monetary policy in a way suggested by a certain
rule would not change the parameters of the model. This problem cannot be
resolved by empirical research and it applies equally to all exercises of this type.
And finally, the debate on the rationality of rules versus discretion in general is
still going on.
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6 Testing McCallum's rule

Unfortunately, in economics there is no opportunity to conduct controlled
experiments on actuaI economies in order to sort out the performance of monetary
policy aIternatives. Therefore policy simulations are constructed. These simulations
are econometric modeIs constructed from historicaI data, with the policy
aIternatives buiIt in. Then it is hoped that the aItered modeIs behave as history
would have behaved if the policies had actually been followed. Because these
modeIs are always deficient in various ways, McCallum (1988) recommended the
reporting of resuIts of policy simulations across a wide range of models rather
than for just one particular mode!. However, because of the limited scope of this
study, certain restrictions had to be made. Therefore, this empirical section reports
a simulation based on McCallum 's rule combined with a single-equation atheoretic
deterrnination of nominal GDP.

McCallum's rule was chosen for testing in this study because it is perhaps the
best known rule. Furthermore, the rule has been quite successfully simulated aIso
for Japan, Germany and Canada by Hall (1990). Also, as the only published study
on nominaI income targeting in Finland was done by Bordes (1993), who briefIy
studied McCallum's rule, it seemed natural to start by extending his study. In
addition, McCallum 's rule complies with the requirements for a monetary policy
rule as set out in the literature and as explained in section 3.2.

The simulation of McCallum 's rule has two other purposes. The first is to
understand the uncertainties this type of simulation exercise involves. In other
words, to find out how reliably conc1usions can be drawn from this type of
experiment. The second purpose is to find out how the results change when the
rule is slightly modified, for example, by changing slightly the rule parameters or
replacing the monetary base by other monetary aggregates15

•

6.1 Data description and methodology

The source of all the data used in this study is the Bank of Finland's database.
The data is quarterly and covers the period 1980.1 to 1994.2.

Two data series for nominal GDP were used. The first (NGDPS) is exactly
the same seasonal adjusted quarterly data as Bordes (1993) used in his study for
the period 1980.1 - 1992.4. The estimation here started two quarters later than in
his study, as the new monetary aggregates are only available since 1980.1. The
other series for nominal GDP (NGDP) is not seasonally adjusted data from 1980.1
to 1994.2, where the seasonality is adjusted by using centered seasonal dummies.
Also two deterrninations of monetary base were considered, the so-called official
monetary base (ME) and the adjusted monetary base (MBA). These deterrninations
differ in that in the latter the reserve requirements percentage is held over time at

15 Ripatti (1994) is a recent study af the demand for money in Finland.
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the level of January 1993. As an alternative to the monetary base, monetary
aggregates Ml and M2 were also considered. The aggregate M3 is available only
from the beginning of 1983 and is therefore excluded. In this empirical part of the
study and in the appendices the letter 1in upper or lower cases preceding variables
denotes the logarithmic form. Likewise the letter d or 11 denotes first differences.
All variables in identity equation (6.1) are in logarithmic form. In the estimation
of the single-equation model of nominal GDP (6.2) the variables are in first log
differences. The logarithms and first log differences of NGDP, NGDPS, MB,
MBA, Ml, and M2 as well as the velocities of MB, MBA, Ml and M2 are plotted
in appendix A. Since a crucial property of a variable in time series is the extent
to which the variable is stationary, unit-root tests are represented in appendix B.

The equations which are used in this simulation exercise are

(6.1)

and

(6.2)

which are the same equations as (4.8) and (4.11) except that the constant term in
identity equation (6.1) is changed to conform with the current inflation goal of the
Bank of Finland, therefore to be 5 per cent annual growth converted into a
quarterly logarithmic unit, 0.0122. With 3 per cent annual growth rate in potential
GDP this should yield about 2 per cent inflation. The second term in (6.1)
subtracts the average growth rate of base velocity over the previous four years and
the third term adds an adjustment for the response to cyclical departures ofGDP
from its target path. 1n the above equations, bl is the log of monetary base (or
another monetary aggregate) for period t, Xl is the log of nominal GDP and Xl· is
target path value for Xl' The parameter f.. provides for the responsiveness of base
growth to departures of Xl from its target path. In (6.2), RES denotes the estimated
disturbance for period 1. See again section 4.3.1, where the McCallum's rule is
explained indetai1.

The simulation followed as close as possible the simulations of McCallum and
Bordes.16 This same two-equation model was applied aIso by Hall (1990), with
the difference that in equation (6.2) the contemporaneous value of the change in
the log of the monetary base was used instead of the lagged value. One reason for
the lagged vaIue is to eliminate the possibility that the estimated effects of
monetary policy on nominal GDP are actually due to a reverse-causation response
of I1bl to !1x1 (McCallum 1988).

The simulation procedure consists of two steps. First, an extremeIy simple
single-equation model of nominal GDP determination (6.2), where the number of
Iags was chosen by using the Akaike and Schwarz criteria, was estimated and the

16 As close as possible because previous writers did not document their study in detail and 50 there are
some uncertainties regarding their procedures.
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residuals were sayed. Then a simulaticm model of two equations (6.1 and 6.2) was
formed, where residual values were fed in each period as estimates of shocks that
hit the economy during the period of estimation. The result of this simulation
exercise (with the same seasonally adjusted data for nominal income as in Bordes
study, i.e. NGDPS, and with ME and A = 0.25) is shown in figure 3. Numerous
simulations were done with different values for Aand with MB, MBA, Ml or M2
as an instrument variable, changing the lags in velocities ta conform ta the average
growth rate of the previous one, two and four years. Simulations were done also
for different time periods. Table 4 gives the estimate of the equation (6.2), with
additional lags and with data series for ME and NGDPS. In appendix C
estimations also with other series of monetary aggregates and with non-seasonally
adjusted data for NGDp17 are reported for comparative purposes.

Table 4 Single-equation model of nominal GDP determination
1981.1 - 1992.4

Variable Coefficient Std errar T-stat.

Constant 0.01782 0.00628 2.83982

.:lX
I
_l 0.21192 0.14443 1.46722

Llx
t
_
2 -0.54139 0.11032 -4.90733

.:lXt_3 0.26900 0.14230 1.89028

.:lb
l
_l 0.08000 0.04554 1.75642

R2 0.44192 Mean af dependent 0.01804

Adjusted R2 0.39000 Std errar af depend 0.03465

a 0.02706 RSS 0.03148

DW 2.62253 Regressian F (4,43) 8.5122

This model is apparently an overly simplified version of nominal GDP
determination, which argues that the following simulation exercise could lack
credibility. One possibility would be to replace equation (6.2) with another
aggregate supply specification (e.g. a Phillips curve or with a VAR model) as in .
many other studies. Furthermore, in table 5 some residual analysis of the above
model is given.

The first column in table 5 gives the normality test statistics X2(2). The null
hypothesis is normality, which cannot be rejected. The second and third columns
give values for skewness and excess kurtosis. 1n the fourth and fifth columns,
Lagrange-MuItiplier test for serial correlation is reported, (since the model
includes lagged dependent variables neither the DW nor the residual correlogram
provide a valid test), which clearIy indicates that residuals are autocorrelated.
(This, however should not be significant for the simulation results). The sixth
column gives the ARCH test (autoregressive conditional heteroscedasticity -x,2(4)),
which indicates that the residuals do not have an ARCH structure. The seventh
column reports White's test for heteroscedasticity and the eighth the functional
form mis-specification test, neither of wich indicates a problem.

17 Since it may not be correct procedure to combine seasonally adjusted and non-adjusted data.
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TabIe 5 Residual diagnostics

Normality Autocorrelation

Skewness

-0.1864

Exess Kurt

-0.7522

F-form (4,39)

11.949

ARCH Heteroscedastici ty Functional form

6.2 Simulation resu1ts

SimuIations indicate that McCallum's ruIe with Finnish data for the period studied
here does not perform as well as previous studies gave reason to believe. The
simuIation result is shown in figure 3, where SIMLNGDP denotes the simuIated
vaIues, TARG the target path and LNGDP the actuaI vaIues for nominaI GDP. The
target path increases by 0.0122 each quarter (5 % annuaI growth), starting from
the actuaI vaIue of nominaI GDP for 1984.3. It can be clearly seen that with A =
0.25 the ruIe does not induce simuIated vaIues to follow the target path. Recall
that in McCallum's simuIations the ruIe performed well with A = 0.25, which
impIies an extra one percent base growth per year for each one percent deviation
ofnominal GDP from its target path.

Simulation result with MB, NGDPS and A =0.25.
SIHLHGDP= ...... TARG= _

Figure 3
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Since graphicaI inspection reveaIs quite clearly that the McCallum's rule does not
perform well with Finnish data for the period studied here, more accurate
statisticaI tests are excluded.

As earlier mentioned, numerous simulations were done with different series
for monetary aggregates and nominaI GDP and by modifying the modeI for
example by changing the value of Aand the Iags of velocity in equation (6.1) and
the Iags of the explanatory variables in equation (6.2). Some conc1usions suggested
by these simulations are as follows:

First, Ionger Iags for velocity are preferable. Second, when using monetary
base as an instrument variable, increasing the value of A induces the simulated
values to follow more closely the target path until the downturn of nominaI GDP
(1990.2), but induce the simulated values to continue declining below the target
path after that. In other words, simulated values do not stabilize around the target
path for any values of A. Very high values of A are necessary to induce the
simulated nominaI GDP to follow more closely the target path even for early
periods. For instance, one such value is A = 5, which implies an extra 20 percent
base growth each year when nominaI GDP deviates one percent from its target
path. This would mean clearly unrealistic values for monetary base growth.

The rule does not induce simulated values to follow the target path when
monetary base is replaced by either adjusted monetary base or Ml. However, with
monetary aggregate M2 the simulated nominaI GDP follows the target path fairly
closely, but only with smaller values of A. However, implementing this kind of
strategy would presuppose that the M2 is under the controI of the central bank,
which is not the case in rea1ity. In figure 4, the simulation is constructed with non
seasonally adjusted data for nominaI GDP and with A =0.10. For the simulation
result there is no significant difference if non-seasonally adjusted data for nominaI
GDP are used instead of seasonally adjusted data.

Simulation result with M2, NGDP and A = 0.10.
SIHLHGDP= .•.••. TARG= _

Figure 4
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Why does McCallum's rule not perform well for the period studied here? One
explanation could be that there is no certainty that the simulation results do not
depend on the specific model of the economy applied in this analysis. Results
might change when simulations are constructed with different models. For
example, two problems concerning the single-equation model applied here may be
presented. First, as seen in table 4 the coefficient of the monetary base is
extremely small (see also appendix C), which indicates that the adjusting effect
of the monetary base on simulations is relatively insignificant; therefore simulated
nominal GDP follows the actual nominal GDP quite closely. For comparative
purposes, the corresponding value for i\bt_1 is 0.549 in McCallum's original study.
Second, one problem is residual autocorrelation, which is a symptom of poor
model design (table 5).

Another explanation could relate to certain characteristics of Finnish data as,
for example the severe recession in the beginning of the 1990s and the unstable
velocity of monetary base (see appendix A). Also, as Bordes (1993) stated, it
should be emphasized that the monetary base is not the best possible instrument
variable to consider due to the institutional characteristics of the Finnish monetary
system. Therefore in the future, it would be more useful to study a rule which
would call for an adjustment of the short-term interest rate. Furthermore, as
explained in chapter 5.1, growth rate targeting seems to be preferable to level
targeting, which was used here. In addition, since Finland is a small open
economy, it would be desirable to allow for potential feedback arising from the
exchange rate.
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7 Discussion

This study has investigated the possibility of using nominal income targeting as
a mle for monetary policy. The rationale behind mIes for monetary policy arises
from the analysis of strategic behaviour. Kydland & Prescott (1977) stated that by
committing in advance to a mle and not trying to create monetary surprises by
discretion, the central bank could lower expected inflation and achieve better
performance. Rule-based and discretion-based monetary policy differ
fundamentally in that a rule dictates systematic monetary policy action and
discretion does not. Nevertheless, both strategies have merits and in reality it
seems unlikely that a central bank would renounce discretion altogether and adhere
strictly to a mle. Therefore, some advocates of mIes for monetary policy view
these mIes as more general guides around which discretionary policy decisions
could be oriented.

Because financial market innovation and deregulation have made the monetary
aggregates less reliable guides for monetary policy,attempts have been made to
find an alternative fundamental guide. A frequently proposed mle is nominal
income targeting. However, no country has yet adopted a specific mle for nominal
income targeting.

A number of alternative mIes for nominal income targeting have been
proposed. Some of them express the target for nominal income in terms of growth
rates and the others as levels corresponding to a predetermined growth path. Early
proposals seem to favour level targeting while recent proposals favour growth
targeting. Hybrid targeting has also been suggested, where the central bank would
adjust the interest rate not only to the gap between actual and targeted nominal
income growth but also to the gap between actual and potential real income levels.

Rules have also been suggested whereby the monetary base or some broad
monetary aggregate (like M2), instead of a short-term interest rate, is adjusted so
as to target nominal in~ome. However, the potential monetary aggregate should
be under the control ofcentral bank, which is not usually the case. Short-term
interest rates, on the other hand, are widely used as instmments by central banks
and therefore seem to be more attractive for a nominal income mle because they
offer the advantage that they involve little change from central banks' current
policy-setting practice.

The mIes for nominal income targeting differ also as to when the central bank
would react to deviations of nominal. income from target and can therefore be
subdivided into lagged adjustment mIes and forecast adjustment mIes. Forecast
adjustment mIes should be preferable if forecast errors are not large and frequent.
But because there is disagreement about the magnitude of forecast errors there is
disagreement as to which of these two approaches is superior.

Theoretical models which compare nominal income targeting to money supply
targeting yield different results. There is no simple condition under which one mle
is universally favoured over the other. Only if there exists fairly certain knowledge
of the source of shocks, of their persistence and of whether the authority has an
information advantage does a certain mle outperform another (Asako & Wagner
1992).

Several empirical studies, however, suggest that mIes for nominal income
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targeting outperform rules which target, for example, the money supply or the
exchange rate when performance is measured by stability in output and prices.
These studies are represented in sections 4.3 and 4.4. Still, some of the simulation
results differ considerably from the results of earlier studies, which used slightly
different models. This suggests that conclusions about rules drawn from simulation
evidence are very sensitive to slight differences in models. Therefore, simulation
analysis may not provide convincing evidence for a nominal income rule (Clark
1994).

It should be emphasized that in reality, central banks do not general1y behave
in a manner that can be easily summarized in a simple mathematical mode!.
Furthermore, there are problems in studying policy rules. For example, there does
not exist one agreed-upon macro-model which could be applied. Simulation
exercises are still important since it is impossible to conduct control1ed
experiments on actual economies in order to compare the performance of
alternative mIes. Therefore, the practical importance and implications of simulation
exercises need to be interpreted with an appropriate degree of caution.

The empirical part of this study consisted of a simulation exercise based on
McCal1um's rule combined with a single-equation atheoretic determination of
nominal GDP. The rule did not induce simulated nominal GDP values to fol1ow
closely the target path when monetary base, adjusted monetary base or Ml were
used as an instrument variable. With the monetary aggregate M2, the simulated
nominal GDP follows the target path somewhat closely. There may be several
reasons for this poor performance, as for example the apparent simplicity of the
model applied and the characteristics of Finnish data. Therefore the results of this
simulation exercise should be viewed with caution.

It would be necessary to constmct simulations with different models so as to
achieve more convincing evidence of the performance of nominal income
targeting. One could consider a nominaI income rule cal1ing for the adjustment of
a short-term interest rate in which a growth rate of nominal income is targeted.
Also the feedback from exchange rates could be considered. Even more interesting
would be to include a nominal income rule, on an experimental basis, among the
factors upon which policymakers would base their decisions.
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Appendix A: Data figures

Figure 1 Quarterly NGDP and NGDPS
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Figure 2 Quarterly MB and MBA
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Figure 3 Quarterly Ml and M2
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4.5

Figure 4 Velocities of MB, MBA, Ml and M2
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Appendix B: Testing for a unit-root

A crucial property of a variable in time series is the extent to which the variable
is stationary. A process with no unit root is said to be 1(0), Le. integrated of order
zero. A process is l(d) if it needs to be differenced d times to become 1(0) and
thus ta reach stationarity. The stationarity can be tested e.g. by the Dickey-Fuller
(DF) and the augmented Dickey-Fuller (ADF) tests. The null hypothesis in these
tests is the existence of a unit root. The DF and ADF test-statistics indicate clearly
that the null hypothesis cannot be rejected for any of the variables. Since the
seasonal data includes a unit-root, it is necessary to allow for differencing to
achieve stationarity. The single-equation model of nominal GDP determination is
estimated with first log differences. The ADF test-statistics which are reported in
table 1 are calculated with two lagged values for each variable. For more on
critical values and unit-roots see e.g. BaneIjee et al (1993).

Table 1 Testing for a unit-root

ADF

54

NGDP

1.89

NGDPS

3.22

MB

0.08

MBA

-0.03

Ml

3.59

M2

2.00



Appendix C: Some estimations

Table 1 Single-equation model of nominal GDP determination
1981.1 - 1994.1 with MB as Llbt and NGDP as Llxt•

Variable Coefficient Std error T-stat.

Constant 0.01313 0.00531 2.473

D-Xt_! -0.13413 0.14831 -0.904

D-xt_2 0.31250 0.13857 2.255

D-Xt_3 -0.03540 0.14991 -0.236

D-bt_! 0.04896 0.02530 1.935

CSeason -0.15335 0.03016 -5.084

CSeasont_! -0.00094 0.03625 -0.026

CSeasont_2 0.03986 0.04006 0.995

R2 0.91085 Regression F (7,45) 65.678

0 0.02609 RSS 0.0306

DW 2.04

Table 2 Single-equation model of nominal GDP determination
1981.1 - 1994.1 with MBA as Llbt and NGDP as Llxt•

Variable Coefficient Std error T-stat.

Constant 0.D1092 0.00576 1.895

D-Xt_! -0.05205 0.16476 -0.316

D-xt_2 0.25858 0.14719 1.757

D-x
t
_
3 0.10308 0.165.32 0.624

D-bt_! 0.00281 0.00996 0.282

CSeason -0.19005 0.03380 -5.622

CSeasont_! -0.01235 0.04015 -0.308

CSeason t_2 -0.00384 0.04489 -0.085

R2 0.91223 Regression F (7,45) 62.362

0 0.02654 RSS 0.0300

DW 2.06
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Table 3 Single-equation model of nominal GDP determination
1981.1 - 1994.1 with Ml as ~bt and NGDP as ~Xt.

Variable Coefficient Std error T-stat.

Constant 0.010459 0.00555 1.884

~Xt_l -0.13035 0.15064 -0.865

~Xt_2 0.25358 0.14047 1.805

~Xt_3 0.03279 0.14622 0.224

~bt_l 0.19208 0.12393 1.550

CSeason -0.17809 0.02998 -5.940

CSeasont_1 -0.00095 0.03668 -0.258

CSeasont_2 0.00433 0.03938 0.110

R2 0.90832 Regression F (7,45) 63.691

a 0.02646 RSS 0.0315

DW 1.91

Table 4 Single-equation model of nominal GDP determination
1981.1 - 1994.1 with M2 as ~bt and NGDP as L1xt•

Variable Coefficient Std error T-stat.

Constant 0.00242 0.00594 00407

~Xt_l -0.35079 0.15987 -2.194

~Xt_2 0.16444 0.13450 1.223

~t-3 -0.04843 0.13876 -0.349

~bt_l 0.74239 0.23484 3.161

CSeason -0.18172 0.02761 -6.582

CSeasoDt_1 -0.03519 0.03518 -1.000

CSeasont_2 0.00076 0.03621 0.021

R2 0.92098 Regression F (7,45) 74.921

a 0.02457 RSS 0.0271

DW 1.92
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