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Abstract

In this paper an anti-cyclical fiscal policy rule is introduced into a dynamic stochastic
general equilibrium model with New-Keynesian features. The rule allows the deficit
to deviate from target in proportion to the impact of automatic stabilisers while
any additional impact on the deficit, for example on interest expenditure, has to
be offset through adjustments of government consumption or taxes. The size of
the automatic stabilisers is endogenously determined as the change in the primary
deficit that is induced by economic fluctuations for a given tax system. The model is
calibrated, and it is shown how the conditions for monetary policy to secure stability
and determinacy of the model’s equilibrium depend on the fiscal policy rule and, in
particular, on the means used to fulfil the rule. It is demonstrated that the Taylor
principle holds for reasonable values of the fiscal policy parameter if fiscal policy
relies on changes in lump-sum taxes. This runs counter to the benchmark result of
Leeper (1991). The same goes for the cases that consumption taxes, profit taxes or
government consumption are adjusted to fulfil the fiscal rule. However, if the fiscal
rule is met through adjustments of wage or interest tax rates, the range of values
of the monetary policy parameter that ensures stability and determinacy change

significantly.
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Non-Technical Summary

This paper discusses how monetary policy is affected when fiscal policy follows an
anti-cyclical fiscal rule. The analytical framework is a New-Keynesian dynamic
stochastic general equilibrium model in which monetary policy follows a Taylor-
type rule. The key question is how the conditions for monetary policy to ensure
equilibrium stability and determinacy are influenced by the incorporation of the
fiscal rule. In this context we also discuss how the results depend on the choice
of the fiscal policy decision variable (lump-sum or distortionary taxes, government
consumption).

The fiscal policy rule considered in this paper requires that deviations of the
deficit ratio from a given medium-term target must be proportional to the impact of
the automatic stabilisers. Any additional change in the deficit has to be offset by an
adjustment of fiscal policy. The deficit target in the model is the cyclically adjusted
deficit ratio and the rule implies that the deficit ratio is allowed to deviate from the
target in an anti-cyclical manner. In particular, the rule would be in line with the
Maastricht Treaty and the Stability and Growth Pact if the rule’s proportionality
factor is set appropriately with regard to the scale of the business cycle fluctuations
and the medium-term deficit target.

In order to model the working of the automatic stabilisers several types of distor-
tionary taxes are introduced. More specifically, taxation distorts investment, labour
supply, and consumption decisions. The distortions can vary over time. Therefore,
Ricardian equivalence does not hold and the timing of taxation matters. In par-
ticular, tax smoothing and thus an anti-cyclical fiscal policy may enhance welfare.
This is one important argument for the application of a fiscal rule in the spirit of
the Stability and Growth Pact as compared to a rule that adjusts the deficit ratio
independently of the economic environment.

The different tax rates incorporated in the model or government consumption
can be used to fulfil the fiscal policy rule. Furthermore, adjustments of tax rates can
be interpreted as changes in transfers or subsidies. The question of how the rule is
fulfiled forms an integral part of fiscal policy design and should thus be considered
when discussing the properties of fiscal policy rules. Indeed, it is shown that the
choice of the fiscal policy instrument is relevant for the stability and determinacy

results.



As formulated, the fiscal rule does not by itself yield explosive debt growth for
reasonable values of the model parameters. In particular, when lump-sum taxes
are adjusted to fulfil the rule the stability properties of the model are not affected
by fiscal policy and the Taylor principle still holds, ie the model’s equilibrium is
stable and determinate if the interest rate reaction of monetary policy to changes in
inflation is strong enough. However, changes in tax rates or government consumption
influence agents’ decisions. Therefore, if these policy variables are adjusted to fulfil
the rule, there is an indirect channel through which the stability and determinacy
of the model’s equilibrium can potentially be impaired.

As model simulations show, if consumption taxes, profit taxes or government
consumption are employed as policy instruments, the Taylor principle is still valid.
However, if the fiscal rule is met through adjustments of wage or interest tax rates,
the range for the monetary policy parameter that ensures stability and determinacy
is significantly affected. The reason for this is that the endogenous changes in wage
or interest tax rates have an impact on the after-tax return on labour and capital.
The implied adjustment of labour and capital inputs influences the real return on
capital and, thus, ultimately the real interest rate. Therefore, the transmission of
monetary policy changes.

If labour tax rates are used as the fiscal policy instrument, the Taylor principle
might even be reversed, ie active monetary policy can induce indeterminacy and
passive monetary policy determinacy of the model’s equilibrium. When interest tax
rates are adjusted to fulfil the rule, similar effects are present. In that case, however,
another factor dominates: the fiscal policy maker partly offsets an increase in the
nominal interest rate by monetary policy through an endogenous increase in the in-
terest tax rate. Therefore, monetary policy possibly does not succeed in its attempt
to increase the real after-tax interest rate and the equilibrium is indeterminate for

a broad range of the policy parameters.



Nichttechnische Zusammenfassung

In diesem Papier wird untersucht, wie die Wirkungsweise der Geldpolitik beeinflusst
wird, wenn die Fiskalpolitik einer anti-zyklischen Regel folgt. Als analytischer Rah-
men dient ein Neu-Keynesianisches dynamisches stochastisches allgemeines Gleich-
gewichtsmodell, in dem die Geldpolitik durch eine Taylor-Regel beschrieben wird.
Der Fokus liegt auf der Frage, inwiefern die Bedingungen, unter denen die geldpoliti-
sche Regel zu einem stabilen und determinierten Modellgleichgewicht fithrt, durch
die Berticksichtigung der Fiskalpolitik beeinflusst werden. Dabei wird auch disku-
tiert, wie die Ergebnisse von der Wahl verschiedener fiskalpolitischer Entscheidungs-
variablen (verzerrende und unverzerrende Steuern, staatlicher Konsum) abhéngen.

Die fiskalpolitische Regel gibt vor, dass Abweichungen der Defizitquote von
einer mittelfristigen Zielgréfe proportional zu den automatischen Stabilisatoren sein
miissen. Zusatzliche Abweichung sind durch Anpassungen in der Fiskalpolitik auszu-
gleichen. Das Defizitziel im Modell entspricht der zyklisch bereinigten Defizitquote
und die Regel impliziert, dass die Abweichung der Defizitquote von der Zielgrofe
anti-zyklisch ist. Insbesondere steht die Regel mit dem Maastricht-Vertrag und dem
Stabilitats- und Wachstumspakt in Einklang, wenn der Proportionalitatsfaktor dem
Ausmafl der Konjunkturschwankungen und der Hohe des Defizitziels angemessen
gewahlt wird.

Um die automatischen Stabilisatoren in dem Modell abzubilden, werden verschie-
dene Arten von verzerrenden Steuern beriicksichtigt. Genauer werden Investitions-,
Arbeitsangebots- und Konsumentscheidung durch die Steuern verzerrt. Die Verzer-
rungen konnen im Zeitverlauf variieren. Daher gilt die Ricardianische Aquivalenz
nicht und der Zeitpunkt der Besteuerung ist von Bedeutung. Insbesondere kann die
Wohlfahrt erhoht werden, wenn die Steuerzahlungen geglattet werden, dass heifit
wenn die Fiskalpolitik anti-zyklisch ist. Dies ist ein wichtiges Argument fiir eine
fiskalpolitische Regel im Sinne des Stabilitats- und Wachstumspakts in Vergleich
zu einer Regel, bei der die Defizitquote unabhangig vom okonomischen Umfeld
angepasst wird.

Um die fiskalpolitische Regel zu erfiillen, konnen die verschiedenen Steuerséitze
oder der Staatskonsum angepasst werden. Anpassungen bei den Steuersatzen kénnen
dabei auch als Veranderung von Transfers oder Subventionen interpretiert werden.
Die Frage, wie die Regel eingehalten wird, bildet einen wichtigen Bestandteil der

Formulierung einer Fiskalpolitik und sollte daher beriicksichtigt werden, wenn iiber



die Eigenschaften finanzpolitischer Regeln diskutiert wird. Tatséchlich ist die Wahl
des fiskalpolitischen Instruments auch fiir die hier vorgestellten Ergebnisse beziiglich
Stabilitat und Determiniertheit des Modellgleichgewichts von Bedeutung.

Die Regel ist so formuliert, das sie fiir sich genommen (bei einer plausiblen
Wahl der Modellparameter) nicht zu einem explosiven Wachstum des Schulden-
stands fiihrt. Insbesondere bleiben die Stabilitatseigenschaften des Modells erhal-
ten, wenn die Regel mit Hilfe von Pauschalsteuern erfillt wird. In diesem Fall
gilt das Taylor-Prinzip, dass heifit das Modellgleichgewicht ist stabil und deter-
miniert, wenn die Zinsreaktion der Geldpolitik auf Inflationsanderungen hinreichend
stark ausfillt. Verdnderungen der Steuersitze oder des Staatskonsums beeinflus-
sen allerdings die Entscheidungen der Wirtschaftssubjekte. Falls die Regel iiber
Veranderungen dieser Politikvariablen eingehalten wird, konnen Stabilitat und De-
terminiertheit des Modellgleichgewichts daher durch diesen indirekten Zusammen-
hang beeintrachtigt werden.

Modellsimulationen zeigen, dass bei der Wahl von Konsumsteuern, Gewinn-
steuern oder Staatskonsum als Politikinstrument das Taylor-Prinzip weiterhin gilt.
Wenn die fiskalpolitische Regel allerdings durch eine Anpassung von Lohn- oder
Zinsbesteuerung erfiillt wird, verandert sich der Parameterbereich deutlich, in dem
die Geldpolitik Stabilitat und Determiniertheit sicherstellt. Der Grund hierfiir ist,
dass sich endogene Veranderungen der Lohn- und Zinssteuersatze im Nettolohn-
und Nettozinseinkommen niederschlagen. Die daraus resultierende Anpassung des
Arbeits- und Kapitaleinsatzes beeinflusst den realen Ertrag des Kapitals und damit
letztlich den realen Zinssatz. Daher verandert sich die Transmission der Geldpolitik.

Wenn der Lohnsteuersatz als fiskalpolitisches Instrument verwendet wird, kann
sich das Taylor-Prinzip sogar umkehren, dass heifit eine aktive Geldpolitik kann
zu Indeterminiertheit und eine passive Geldpolitik zu Determiniertheit des Modell-
gleichgewichts fithren. Falls die Steuersatze auf Zinseinkommen verwendet werden,
um die fiskalpolitische Regel zu erfiillen, ergibt sich ein dhnlicher Effekt. Allerdings
wird dieser durch einen anderen Faktor iiberlagert: Die Fiskalpolitik gleicht eine
Erhohung des nominalen Zinssatz durch die Geldpolitik teilweise aus, indem sie den
Steuersatz auf Zinsen endogen erhoht. Daher ist die Geldpolitik mit ihrem Versuch,
den realen Zinssatz nach Steuern zu erhohen, eventuell nicht erfolgreich und das

Gleichgewicht ist fiir einen grofien Bereich der Politikparameter indeterminiert.
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Fiscal rules and monetary policy in a

dynamic stochastic general equilibrium model!

1 Introduction

In this paper conditions for monetary and fiscal policy rules to ensure equilibrium
stability and determinacy are discussed in a dynamic stochastic general equilibrium
(DSGE) model with New-Keynesian features and capital accumulation. Several re-
cent papers study fiscal policy alongside monetary policy in DSGE models and, in
particular, focus on how the stability properties of monetary policy rules are in-
fluenced by fiscal policy. A starting point of this literature is provided by Leeper
(1991) who found that an active monetary and a passive fiscal policy or vice versa
are needed for stability and determinacy of the model’s equilibrium. However, this
result depends on the model and on the specific formulation of the policy rules. For
example, Lubik (2003) (in a DSGE model with capital accumulation and lump-sum
taxation), Leith and von Thadden (2004) (in a Blanchard-Yaari overlapping gen-
erations framework with lump-sum taxation) or Railavo (2004) (in a DSGE model
without capital accumulation and with distortionary income taxes) discussed how
the stability properties of the Taylor rule depend on the combination of active and
passive behaviour of the monetary and fiscal authorities in the recent past. Schmitt-
Grohé and Uribe (2004) go a step further and show that it is of little consequence for
welfare whether fiscal policy is active or passive in a model with capital accumula-
tion and distortionary taxation. All these authors follow Leeper (1991) in assuming
a fiscal policy rule that adjusts (lump-sum or income) taxes to correct a deviation
of government liabilities or the deficit from their target paths in proportion to the
deviation.

The fiscal policy rule considered in this paper differs from this common speci-
fication in two respects. First, the rule requires that deviations of the deficit ratio
from a given medium-term target must be proportional to the impact of the au-

tomatic stabilisers. Any additional impact on the deficit, for example on interest
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expenditure, has to be offset. The size of the automatic stabilisers is endogenously
determined as the change in the primary deficit that is induced by economic fluc-
tuations for a given tax system. Second, the model incorporates lump-sum, wage,
interest, profit and consumption taxes as well as government consumption, and we
considered how the use of different fiscal policy instruments influences the stability
and determinacy results. The means by which a rule is fulfiled form an integral part
of fiscal policy design and should thus be taken into account when the properties of
fiscal rules are discussed.

As specified, the fiscal rule can be used to study systematic anti-cyclical fiscal
policy if it is incorporated into a business cycle framework. The deficit target of the
model is the cyclically adjusted deficit ratio, and the rule implies that the deficit
ratio is allowed to deviate from the target in an anti-cyclical manner. In particular,
the rule would be in line with the Maastricht Treaty and the Stability and Growth
Pact if the rule’s proportionality factor is set appropriately with regard to the size
of the business cycle fluctuations and the medium-term deficit target.

The DSGE model employed in this paper is similar to those in the above-
mentioned literature. Monetary policy is described by a Taylor-type rule (Taylor
(1993)). Goods markets are monopolistic competitive and there are costs of price
adjustments to establish a link between nominal and real variables. The model
contains capital as a production factor. With the introduction of capital the real
interest rate is determined by a no-arbitrage condition and other variables have to
adjust endogenously to induce capital market equilibrium. This is crucial eg for the
result of Dupor (2001) who shows how the transmission of monetary policy and thus
also the stability properties of monetary policy rules are influenced by equilibrium
considerations. The model also takes account of adjustment costs of capital accu-
mulation. This enhances the performance of the model in the sense that it reduces
the unrealistically strong reactions of investment that occur in models without ad-
justment costs. Another important implication for the context considered here is
that it may also change the regions of the parameter space that ensures stability
and determinacy of the model’s equilibrium, see eg Lubik (2003).

To model the working of the automatic stabilisers distortionary taxes (as eg in
Schmitt-Grohé and Uribe (2004)) are introduced. As is common in the literature
with a stronger focus on fiscal policy questions, different types of income taxes
are distinguished and indirect taxation is also depicted. Thus, taxation distorts

investment, labour supply, and consumption decisions. The distortions can vary



(independently of each other) over time. Therefore, Ricardian equivalence does not
hold and the timing of taxation matters. In particular, tax smoothing and therefore
an anti-cyclical fiscal policy may enhance welfare (see Greenwood and Huffman
(1991) for an early discussion of how tax policy can be used to stabilise cyclical
fluctuations in a real business cycle model). This is one important argument for
the application of a fiscal rule in the spirit of the Stability and Growth Pact as
compared to a rule that holds the deficit ratio fixed or adjusts it independently of
the economic environment.

For reasonable values of the fiscal policy parameter the rule that is discussed here
does not lead per se to explosive debt growth. Thus, the notion of Leeper (1991)
of active versus passive fiscal policy cannot be applied. In particular, when lump-
sum taxes are adjusted to fulfil the rule, the model dynamics change only if fiscal
policy is strongly pro-cyclical. This runs counter to the benchmark result of Leeper
(1991). However, changes in tax rates or government consumption influence agents’
decisions, so that the implementation of the rule can change the other eigenvalues of
the model. Therefore, there is an indirect channel through which the stability and
determinacy of the model’s equilibrium might be impaired. In this sense the analysis
provided here is similar to that of Leith and von Thadden (2004). They also show
how the model dynamics are influenced indirectly if Ricardian equivalence does not
hold, even if the equation for debt dynamics introduces no source of instability in
itself.

The model has too many equations to be solved analytically. Therefore, it is cal-
ibrated with regard to German time series moments. Simulations of the calibrated
model show that the stability properties depend on whether government consump-
tion or tax rates are adjusted to fulfil the fiscal rule. As with lump-sum taxation, the
Taylor principle is valid (ie the model’s equilibrium is stable and determinate if the
interest rate reaction of monetary policy to changes in inflation is strong enough)
if consumption taxes, profit taxes or government consumption are adjusted to fulfil
the fiscal rule and fiscal policy is not too strongly pro-cyclical. However, if the fiscal
rule is met through adjustments of wage or interest tax rates, the range for the
monetary policy parameter that ensures stability and determinacy is significantly
affected. The reason for this is that the changes in wage and interest tax rates have
an impact on the return on labour and capital. The implied adjustment of labour
and capital inputs influences the real return on capital and, thus, ultimately the real

interest rate. Therefore, the transmission of monetary policy can change.



In the case that labour tax rates are used as the fiscal policy instrument the
Taylor principle might even be reversed, ie active monetary policy might induce
indeterminacy and passive monetary policy determinacy of the model’s equilibrium.
When interest tax rates are used, similar effects are present. In this case, however,
another factor predominates: the fiscal policy maker partly offsets an increase in
the nominal interest rate by monetary policy through an endogenous increase in the
interest tax rate. Therefore, the monetary policy maker possibly does not succeed
in his attempt to increase the real after-tax interest rate and the equilibrium is
indeterminate for a broad range of the policy parameters.

The results also depend on whether capital adjustment costs are considered. In
this respect they are similar to those of Lubik (2003). The reason for this is that
adjustment costs strongly influences the investment reactions and, thus, significantly
change the dynamics of the real interest rate. Overall, the analysis underlines the
importance of endogenous capital and labour adjustments due to changing returns
for the transmission of monetary policy.

The next section describes the model and contains the details of the calibration.
The main results concerning stability and determinacy of the model’s equilibrium

are derived in Section 3. Section 4 concludes.

2 The model

The model considered here describes a standard New-Keynesian economy. To im-
prove the model’s capability to capture adjustment dynamics capital accumulation
and adjustment costs of capital accumulation are introduced. As in the typical
New-Keynesian model, firms face adjustment costs in price-setting and good mar-
kets are monopolistic competitive. Thus, fluctuations in nominal variables trigger
real effects. Monetary policy determines nominal interest rates on short-term bonds
according to a Taylor-type rule, while real interest rates are determined through
equilibrium conditions. Government consumption might be financed by lump-sum
taxes, proportional income and consumption taxes, seigniorage or debt. Since it is
assumed that households have an infinite planning horizon, they will be indifferent
with respect to the timing of lump-sum taxes to finance a specific amount of debt,
ie the model displays Ricardian equivalence in this respect. However, taxation of in-
come and consumption distort labour supply, consumption, investment, and pricing

decisions. By varying the tax rates over time the fiscal policy maker can, therefore,



influence the intertemporal decisions of agents, ie Ricardian equivalence no longer
holds. Given the exogenous paths for all but one of the fiscal decision variables,
the model is closed by a deficit rule that is specified as a function of the automatic

stabilisers. A summary of the model equations is given in Appendix A.

2.1 Households

The representative household consumes a basket of differentiated goods:

| £/(e=1)
Cp = (/ c§§‘1>/€dj> ,e>1.
0

Minimisation of expenditure leads to the following demand function

P\
Cjt - (?1) Ct )

where P}, is the price of Cj;, P, the price of the consumption basket Cy, and ¢ is
the elasticity of demand with respect to good C};. The household holds three types
of assets: money M;, government bonds B;, and physical capital K;. Government
bonds pay a gross nominal return R; and are denoted in the price of the consumption
basket. The gross rental rate for capital is termed R;. The household sector owns the
firms, and firms’ profits P; (net of taxes) are distributed to households in a lump-sum
fashion. The household supplies labour Ny, receives a nominal wage payment W; per
efficiency unit of labour A; (ie nominal wage income of the household is W;A; V),
and pays taxes T;*. To explain money holdings, a standard money-in-the-utility

approach is adopted. The instantaneous utility function takes the form:
U(Cy, Ny, My Py) = log(Cy) — ONy + x log(M;/P;) , x,0 > 0.

Capital depreciates at a rate § € [0, 1] and labour productivity A; grows at the
rate A;/A;—1 = a > 1. Adjustment costs of capital accumulation are described by
a twice differentiable, strictly concave function ¥ that increases if the investment

ratio I;/K;_1 increases and that fulfils
Va+d—1)=a+d6—1 and V' (a+0—-1)=1.

As will become clear later on, this implies that in the deterministic steady state of
the model I;/K;_ is equal to a + 0 — 1 and adjustment costs are zero (see Baxter
and Crucini (1993) for this formulation of adjustment costs). Given depreciation

and adjustment costs, investment I; adds to the capital stock according to



Kt — (1 - 5)Kt—1 - \IJ([t/Kt—l)Kt—l .

It is assumed that there are lump-sum as well as activity-dependent taxes. The
real value of lump-sum taxes is denoted as T}. Activity-dependent are the taxes
on labour income W;A;N;/P;, the taxes on interest paid on bond holdings (R;_1 —
1)B;_1/P;, the taxes on the return on capital (R} — 1 — §)K;_1 and the taxes on
consumption C}. Labour, interest and consumption tax rates are termed 7%, 7/,
7 € [0,1), respectively. The tax rates may vary over time, implying a distortion of
intertemporal decisions. Capital depreciation can be deducted. To sum up, taxes

are given as

WA By
Tth = ,_Ttl + Ttw%Nt + 7{ ((Rt—l - 1)#1 + (Rf —-1- 5)Kt_1> + TtCCt ’

Given these assumptions, the household’s problem might be stated as follows:

max E, Z BU(Cy, Ny, My ) Py)

t=0

W, A By M,
s. t. ;)ttNt+(Rf—1)Kt,1+Pt+Rt,1 ];tw ]_f)tl

>L+—+ L+ C+T,

2L+t H O T

(qJ([t/thl) +1-— 5) thl 2 Kt y K,l y B,l y M,l given.

In the following 7, = P,/P,_; denotes the inflation rate. Furthermore, let f; be
the value of a function f where all arguments are variables with time index ¢ and
let f; denote the derivative of a function f with respect to the j-th argument.

The Lagrange multiplier A; of the household’s budget constraint, ie the shadow
price of assets, equals the marginal utility of consumption adjusted for the costs

caused by taxes:
Uy

- 1+78°

The Lagrange multiplier of investment is denoted as A;q;. The other necessary

t

conditions of the household’s problem are
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At+1 - At 9
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At+1 - At - U3t )

BE,

Tg4+1

BE N1 ((1 — 7)) (R —1) +7/,6

1, 1
Gt (1 -0+ Vv (%)) - ;(—il) = q\ .

The first equation describes the household’s labour supply decision. It equates
the marginal utility of leisure to the marginal return of an additional unit of labour
supply priced at A;. The latter is the increase in utility if the additional income is
spent on consumption. The left-hand side rises with 6, ie with the weight of leisure
in the instantaneous utility function of the household. The right-hand side falls
when 7,° or 7f rise. Thus, a higher value of the weight of leisure or higher tax rates
on labour income or consumption require ceteris paribus that consumption falls.

The second equation defines the shadow price of investment (Tobin’s q), ie the
number of units of output which must be foregone to increase the capital stock by
one unit. Because of the assumptions about W it is one in the steady state (no
adjustment costs) and higher (lower) than one for an investment capital ratio above
(below) the steady-state value.

The third equation is the Euler equation for the intertemporal substitution of
consumption that is familiar from a small New-Keynesian model with government
bonds as the sole asset. It states that in the optimum the marginal utility of con-
sumption today is the same as the discounted marginal utility derived from con-
sumption tomorrow if resources are transferred by means of additional holdings of
government bonds. Note that variations in the consumption tax rate over time
distort the intertemporal consumption decision. More specifically, a higher con-
sumption tax rate in the future leads ceteris paribus to higher consumption today
at the expense of tomorrow’s consumption. The fourth and fifth equations together
with the Fuler equation for consumption form arbitrage conditions for holdings of
money and capital, respectively. The second and fifth equations determine capital
accumulation. They state that the expected marginal return of an additional unit

of capital must equal the value of foregone consumption. Without adjustment costs



(g =1, ¥ = 1) the equation looks more familiar. In particular, a combination with

equation three implies the common equation for the equity premium.

2.2 Firms

The product market is monopolistic competitive. Firm j € [0,1] produces good

Y;: employing labour Nj; and capital Kj;—;. Total factor productivity Z; is inde-

pendent of the firm and its log-deviation from the steady-state value follows an
AR(1)-process:

T = p° 2+ €ip1 s €~ N(0,0%), E(Z)=1.
Trend growth is driven by Harrod-neutral labour-augmenting technological progress:
A1 =aA, a>1.
Summing up, output of firm j is
Y = Zt(Atht)aK;;_‘{ , a€(0,1).

Good Yj; can be used either for investment or for consumption. For simplicity,
it is assumed that all components of aggregate demand Y; (ie private consumption,
government purchases of goods, and investment) have the same demand elasticity

€. Thus, firm j faces the following demand schedule:

P\ °
e (7)

Let m denote the steady-state value of the inflation rate. Price adjustments incur
costs (see Hairault and Portier (1993)):

v (B i
P LA P>
wh, > 7 T) A, YP>0.

It is assumed that both capital and labour are homogeneous across firms and are

hired on perfectly competitive, frictionless markets. Thus, firm’s gross profit is

P; W, A
P = ?fttyj _ %Nﬁ — (Ry = 1)Kjp—q — V%, .

The firm pays a proportional tax on profits at tax rate 777 € [0,1). It maximises the

present discounted value of profits by choosing its capital and labour input as well



as the price of its good. Capital markets are assumed to be perfect. Therefore, the

discount factor p; is given as 3'A;/Ag. Summing up, the firm’s decision rules solve
- ey W, A, )
max EO;Pt(l —7) (thyg - Ttht — (R} = 1)Kj1 — ‘I’i)

P\ ° _
s.t. Yy = (FJ) Y, = Zt(Atht)aK;th{ .
t

Let ¢; denote the Lagrange multiplier of the demand schedule. Note that in a
symmetric equilibrium the prices of all goods are the same and, thus, relative prices

P;i/ P, equal unity. For the aggregate variables the following holds:
Xt = th for X € {K,N,Y} .

Aggregation of the necessary conditions of the firm’s problem, therefore, leads to

(1— Ll )(1—a) L

1-— ’7'157r Kt—l
1 Pt . Wi A
J— a— = ,
1 —7f Ny Py

BA (1 — 7}11)
At (1 — Tt7r>

177 Tegt (Tog1 — )

(1— L >:¢pwt(ﬂt—w)—¢paE

The first and second equations define the firms’ capital and labour demand, re-
spectively. They show that the marginal return of factor inputs exceeds the marginal
costs by 1/(1 — ¢4/(1 — 7]7)). The last equation describes the price-setting. It im-
plies that without adjustment costs of price-setting (as eg in the deterministic steady
state) the markup is equal to €/(e — 1), ie it falls with a rising elasticity of demand.
With adjustment costs the markup is time-varying. In particular, if the demand
schedule moves eg because of higher government consumption, prices will be ad-
justed only slowly so that production increases and the markup falls. Thus, the
government can temporarily mitigate the goods market distortion. Another way for
the government to increase production today is to announce an increase in future
profit tax rates. Furthermore, prices are set with view to the need for future price
adjustments. If, for example, a downward adjustment of prices is expected for the
future, price adjustment partly takes place today, leading to a fall in the markup and
an expansion of output. The two equations for factor demand imply that aggregate

profits are given by ¢;/(1 — 77)Y; — UY.



2.3 Stationary variables and log-linear approximation

The model dynamics are described by transforming all variables to stationary vari-

ables,
m:Mt b:Bt 2 :Ktq ﬂ_:Pt
t PtAt ’ t PtAt ) t—1 At ) t Ptfl )
W, X
A = AN, wy = L 2, =2 for other variables X, ,

P A,
and by approximating the resulting system log-linearly around the steady state as
was proposed by King, Plosser and Rebelo (1988). A hat over a variable denotes

the log-deviation from its deterministic steady-state value.

2.4 Monetary and fiscal policy

The government issues money M; and bonds By, sets the nominal (gross) interest
rate R; on bonds, levies taxes P,T;, and purchases goods P,G;. It is assumed that

monetary policy follows a Taylor-type rule

~
A

Rt:pwﬂ-tv pTrZO
As was described in Section 2.1 and 2.2 there are lump-sum as well as activity-
dependent taxes, ! and t/. The activity-dependent part ¢} comprises taxes on labour
and capital income, taxes on profits and consumption taxes. More specifically, total

tax receipts in stationary notation are given as

ty=t, +t] with ] = ((Ttwa +7(1—a)) (1 _ ¥ 7T) L T %w) "
bi-1

+ 7 ((Rt_l —1)— — 5kt_1) — 7Y+ 10¢ .

QT

As will be explained somewhat further down, tax rates or government consumption
have to be adjusted when the model variables deviate from their steady-state level
(for example after the occurrence of a shock). Thus, the tax rates might deviate
temporarily from their steady-state values 7, 77, 7™, and 7¢. The automatic sta-
bilisers 7 can be measured as the log-deviation of activity-dependent taxes, with
the tax rates replaced by their steady-state value, here denoted as ¢, from their

steady-state level t* (note t* = t¥):
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t5 =log (t§) — log(t*) with

Pt 7" P
5= ((rat+7(1-a)(1—
= (e o) (1 12 ) T

by
+ T" ((Rt—l - 1)t—1 - (Skft_l) — Tﬂ—\:[}f + cht .

QT

The (real) deficit in stationary terms is given as the sum of interest payments (R;_1—

mi—1.,
amy

1)%=L and the primary deficit g, — t, — m, +

aT

my—q

by_
dy = (Ry—1 — 1)t_1+9t—tt—mt+
QT a7y

and the stationary variant of the government’s flow budget constraint is

by
bt:t_1+dt-
QT

The fiscal policy rule is expressed in terms of deficit developments. More specifi-
cally, the deficit might be above its steady-state path if taxes are below their steady-
state path due to the working of the automatic stabilisers and wvice versa. Thus, the
rule is anti-cyclical. To model different degrees of anti-cyclicality (and also to allow
for pro-cyclical policy), a time-independent parameter £ is introduced that is set
by the government. This parameter links the deviation of the deficit ratio from its

steady-state value, d/ ycft, to the impact of the automatic stabilisers:
—dy = —E—1¢ . (2)

In the special case £ = 0, ie when dy = 0, the deficit grows at the rate of trend GDP.
This holds, for example, if the budget is always balanced. If the automatic stabilis-
ers are allowed to work fully (£ = 1), a negative deviation of activity-dependent
taxes from their steady-state path by 1% implies that the deficit ratio will deviate
positively from its steady-state path by —% percentage points, where the scaling
parameter arises because of the different size of the deficit and tax receipts.

The consequences of changes in £ for the model dynamics depend on the as-
sumptions regarding the financing of endogenous changes in tax receipts, seignorage
or interest payments. The case that Ricardian equivalence holds, ie that lump-sum
taxes are adjusted, is considered as a benchmark. If the government has to cut
back consumption or to raise tax rates when the deficit deviates from target, this
will lead to an endogenous reaction of households and firms. The model dynamics

might potentially change in these cases. Therefore, besides lump-sum taxation, the
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different tax rates and government consumption are also considered as possible fiscal
policy instruments to fulfil the fiscal rule (2).

It should be noted that variations in the tax rates can also be interpreted as
changes in the payments of transfers and subsidies. For example, a lowering of
the wage tax rate might be seen as an increase in a means-dependent transfer to
households. A lowering of the profit tax rate can depict a rise in subsidies to firms.
Furthermore, the case that lump-sum taxes are adjusted is equivalent to the case
that taxes and government consumption do not react at all as long as this does not

lead to explosive debt dynamics, ie as long as the rest of the system is stable.

2.5 Steady state

The calibration of the model takes the relationships between variables into account
that would hold in the steady state of the deterministic version of this economy.
These can be derived from the stationary version of the model equations. The
steady-state value of a variable is denoted by skipping the time index.

The Euler equation for the intertemporal substitution of consumption determines
[ as a function of the real net return on bonds and the growth rate of the economy.
Together with the Euler equation for capital accumulation it implies that the real net
return on bonds equals the real net return on capital holdings in the deterministic
steady state. The Euler equation for holdings of real balances gives an equation
for x. The resource constraint of the economy links the investment ratio i/y to the
ratios of private and public consumption to output. From the assumptions regarding
the function W it follows ¥ (i/k) = i/k and ¥'(i/k) = 1. Capital accumulation in the
steady state gives a — 1+ 6 = V(i/k). The Euler equation for capital accumulation
together with firms” demand for capital lead to an equation for k/y.

In the steady state the labour and capital demand are wN/y = (1—¢/(1—77))«
and R°k/y = (1 — ¢/(1 —77))(1 — «). The pricing equation of firms becomes
e = (1 —7™)/¢. Substitution of the labour demand schedule of firms into the
labour supply function of households leads to an equation for 6. The government’s
flow budget constraint establishes a link between the debt and the deficit ratio.
It can also be used to calculate the ratio of lump-sum taxes to GDP given the
other parameters of the equation. Summing up, the following relationships between

steady-state values hold:
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a_l_l_(l_Tr)(R_l)_ r s
5= - =1+(1-")(R°—1-9),
m I} ,
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, e—1 a — f3
—146=1 = (1— (3)
a1 W) | by = (1= )T (G )
ﬂ_ag—l B oz(l—Tw)%%
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2.6 Calibration

To show the stability properties of the model some simulations are run. For this the
parameter values are calibrated. For ¢/y, g/y, m/y, N, and 7 time series means are
used. The time series are west German and unified German quarterly and seasonally
adjusted data for 1970-1991 and for 1991.IV-1998, respectively, combined using the
TRIAN technique.? More specifically, y refers to GDP, ¢ to private consumption,
g to government consumption, m to M1 and N is the mean of working hours per
capita (including the self-employed) divided by 16 - 90 (24 minus 8 hours times 90
days per quarter). The series for g; is detrended by applying an HP filter with a
smoothing parameter of 1600. The detrended series is used to obtain the estimates
for p? and 9. The parameters of the AR(1) process for the technology shock are
set to p* = 0.93 and ¢* = 0.0046. These values are estimates for an AR(1) process
for the Solow residuum with German data purged of the influence of money supply
shocks, see Maufiner (2001).

The return on capital R® — § is set to 1.065'/* which lies between the ex-post
real annual return of three-month money market bonds and the average yearly re-
turn on the German stock index DAX in the period considered. The value for the
depreciation rate, § = 0.011, is taken from Maufiner (2001) and is calculated from
west German data for capital and investment. The growth rate a — 1 is estimated
as the trend growth rate of real GDP per capita, assuming an exponential trend,

and a(e — 1) /e is set to the average labour share, assuming that the self-employed

2Data according to ESA 95. Seasonal adjustment using the Bundesbank procedure based on
X12 with the exception of hours which are seasonally adjusted via the Eviews X12 procedure using

multiplicative factors.
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c/y mly N o« 8 X 0
0.63 0.73 0.13 1.009 0.994 0.019 5.51
a a e § /2 e (RP—0)*
1.00561 0.88 095 0.011 25 6.0 1.065

bly  gly T
05 023 028 028 028 0.8

s ™ C

T T T

Table 1: Time series means and parameter values.

earn the average wage. The elasticity 1 — e, = —U"(i/k)i/k/V'(i/k) of the shadow
price of investment in the steady state is set to 0.05 (near the value 1/15 of Baxter
and Crucini (1993)). It is assumed that the adjustment of prices that deviates from
average inflation by 1% incurs costs of 0.25% of production, ie ¢,y/2 = 25. The
markup /(e — 1) is set to 1.2 in line with the estimate of Linnemann (1999) for
Germany.

It is assumed that the means of the different income tax rates are the same. They
are set to 0.28, ie to the mean of the ratio of direct taxes and social contributions to
GDP in Germany in the period considered. The mean of the consumption tax rate
7¢ is set to the mean of the ratio of product taxes to private consumption, which
is 0.18. In principle, it would be more appropriate to use marginal tax rates (as eg
in McGrattan (1994)). However, as Jones (2002) argues for the US, there is a high
correlation between average tax rates as calculated from the national accounts and
marginal tax rates calculated from tax records. The debt ratio is set to 50%, which
is about its average over the period considered.® Together with the values for 7 and
a this implies an annual deficit ratio of about 2.8% under the steady-state version
of the government’s flow budget constraint.

Given these assumptions and the steady-state relationships (3), the missing pa-
rameter values (3, x, #) can be deduced. The parameter values and the time series

means that are used in the model simulation are summarised in Table 1.

3The results of the simulations that are presented in Section 3.2 below remain essentially un-
changed if a debt ratio of 10% or 150% is used.
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3 Stability and determinacy

To show how stability and determinacy of the model’s equilibrium depend on the
monetary and fiscal policy parameters, p, and &, and the means used to fulfil the
fiscal policy rule (2), a series of simulations is run. The main question is whether
fiscal policy influences how monetary policy has to be specified in order to ensure

equilibrium stability and determinacy.

3.1 General considerations

To get an idea of what might be expected from this exercise, note first that with a
balanced budget rule the equilibrium of the model is stable for reasonable values of
pr- In accordance with the Taylor principle it changes from stable and indeterminate
to stable and determinate for a threshold value for p, that depends on the model.
The reason for this is the following: if, as a reaction to an increase in the inflation
rate, monetary policy adjusts nominal interest rates by less than the rise in the
inflation rate (passive monetary policy), the real interest rate tends to fall. This
induces households to lower their savings and to increase demand, thus generating
inflation pressure. Therefore, self-fulfiling inflation expectations are possible. If
monetary policy raises the nominal interest rate by more than the rise in inflation
(active monetary policy), the real interest rate tends to increase and the equilibrium
will be determinate.

The relevant interest rate for the savings-consumption decision of the household
is next period’s expected real interest rate net of taxes: Fy((1 + (1 — 7/,,)(R —
1))/m1). Therefore, the link between real and nominal interest rates is not ex-
clusively determined by monetary policy but also by other factors that influence
the inflation expectations Fy(7:y1) and by the evolution of interest tax rates. Fur-
thermore, next period’s real interest rate is determined endogenously to induce an
equilibrium on the capital market. Therefore, it depends in particular on the re-
turn on capital and thus on investment and labour input. Since investment and
labour input are influenced by the taxation of interest and labour income, endoge-
nous variations in the respective tax rate might change the reaction of the economy
to changes in nominal interest rates by the monetary policy maker.

If the government’s budget does not have to be balanced, inflation dynamics

and, thus, also monetary policy influence the real value of government debt. More
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specifically, passive monetary policy can be used to lower the real value of out-
standing bonds and to prevent explosive debt growth, see Leeper (1991). However,
with the fiscal rule considered here, debt dynamics are locally stable if the rest of
the system is stable. This might be explained by the following observation: In-
cluding debt dynamics augments the system of difference equations that describes
the model dynamics by an additional state variable (real government debt) and an
additional equation for debt dynamics (the government’s flow budget constraint).
In log-linearised form and taking account of the fiscal rule, the additional equation
reads: ) . "

by = Ebt,l — Eﬁt — fztf . (4)
The automatic stabilisers ¢; depend on last periods debt since households pay taxes

on interest payments. With the definition
T"(R—1)b-

=4 - arty i1

t5~ is independent of b,_; and (4) becomes

- 1=¢"(R-1), L. Y
bt: 5@5‘(‘ >bt—1_E7Tt_£€tt .

Since b;_1 or b; do not occur in any of the other equations that are needed to solve
for the dynamics of the state variables of the model, the coefficient of l;t,l is the
additional eigenvalue of the system.* This eigenvalue is stable if the absolute value
of the coefficient is smaller than one, ie if

arm+1 ar — 1
2560 ——— > > —————— 2 —1.8 .
(R —1) § (R —1)

A value of £ > 256.5 is not realistic. Values ¢ < 0 imply that the fiscal policy maker
increases the deficit ratio in upturns and reduces it in downturns. Even though this
case is shown here to demonstrate the working of the rule, it is not the relevant
case. Thus, within a plausible range for ¢ the fiscal policy rule makes sure that the
additional eigenvalue is stable. In this respect it differs from the fiscal policy rules
that are typically considered in the related literature.

If lump-sum taxes can be adjusted to fulfil the fiscal rule, Ricardian equivalence

holds. Therefore, there is no connection between fiscal policy and the other equations

4This shows that the mechanisms at work are different from those in Leith and von Thadden
(2004) even though they also focus on the relevance of Ricardian equivalence for the propagation of
monetary policy. However, they discuss how fiscal policy influences the model dynamics if changes

in government bonds have a wealth effect, ie if the bond equation cannot be added recursively.
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of the model. Hence, with plausible values for £ the question whether the model’s
equilibrium is stable and determinate is independent of the specific value of the fiscal
policy parameter. This might change, however, if government consumption or tax
rates are adjusted to fulfil the fiscal rule. Variations in these fiscal policy variables
over time influence the decisions of private agents. Thus, Ricardian equivalence no
longer holds and the systematic adjustment of fiscal policy instruments might have

consequences for the propagation of monetary policy.

3.2 Simulations

The model is too complicated to solve for the eigenvalues of the relevant equation
system analytically. Therefore, the regions of stability and determinacy are calcu-
lated for a grid of parameters. In the simulations the value for p, varies between 0
and 2 and the value of £ between —2 and 4. The range for p, contains values for
an active as well as a passive monetary policy and is empirically plausible. Given
the range for & both the cases of a pro-cyclical fiscal policy (£ < 0) as well as an
anti-cyclical fiscal policy (¢ > 0) are allowed for. An at all times balanced budget is
a special case of the parameterisation £ = 0. However, £ = 0 only requires that the
deficit moves along its steady-state path, ie while the level might also be positive
or negative the deficit grows at the steady-state growth rate of GDP. For ¢ =1 the
deviation of the deficit from its long-run path is exclusively due to the working of the
automatic stabilisers. To allow for additional pro-cyclical fiscal smoothing, values
& > 1 are also considered. In this case there is an additional ‘active’ pro-cyclical
fiscal policy besides the ‘automatic’ pro-cyclicality built into the tax system.

The results of the simulation exercise are presented in Figure 1. The parameter
pr € (0,2] is depicted at the x-axis, £ € [—2,4] at the y-axis. Points, stars, and
crosses mark the region of stable and determinate, stable and indeterminate, and
unstable model solutions, respectively.” The figure shows the results for different

ways to fulfil the fiscal policy rule (2), ie for an adjustment of
e lump sum taxes t! (‘Lump-sum’)
e government consumption g (‘Gov. consumption’)

e all tax rates 7%, 7", 7™, 7¢ (proportional adjustment, ‘Tax rates’)

5The results of the simulations remain essentially unchanged if a debt ratio of 10% or 150% is

used.
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e the consumption tax rate 7¢ (‘Consumption tax’)
e the profit tax rate 7™ (‘Profit tax’)

e the wage tax rate 7 (‘Wage tax’)

e the interest tax rate 7" (‘Interest tax’)

In the case that lump-sum taxes are adjusted to fulfil the fiscal policy rule the
Taylor principle holds if the fiscal policy parameter is not too strongly pro-cyclical
(ie if £ > —1.8). This result was to be expected from the reasoning above. Note that
since monetary policy sets the before-tax interest rate Ry, the threshold value of p,
that secures determinacy under lump-sum taxation is about 1/(1—7") ~ 1.4. When
government consumption, consumption tax rates or profit tax rates are adjusted,
the Taylor principle is still valid for not-too-low values of £&. Thus, even though the
endogenous adjustments of the fiscal policy instruments change the propagation of
monetary policy, the effect is of minor importance for stability and determinacy.

However, when interest or wage tax rates are adjusted, the propagation of mone-
tary policy changes significantly. More specifically, the equilibrium is indeterminate
for most of the considered values for ¢ if interest tax rates are used as an instru-
ment. An intuition for this result can be given as follows: if the monetary policy
maker increases the nominal interest rate on bonds sharply enough to induce an
increase in next period’s real interest rates, this leads to higher interest payments of
the government in the next period. Thus, the government raises interest tax rates
according to the fiscal rule. This offsets the impact of monetary policy on the after-
tax real interest rate. Net real interest rates, however, are the relevant figure for
the consumption-savings decision of households, which is key to the transmission of
monetary policy in the model.

If the return from bond holdings is not taxed, the argument still holds but the
change in interest taxes works only indirectly via an adjustment of the return on
capital and, thus, of the real interest rate. As Figure 2(a) shows, the effect is
less strong in this case and the results change. In particular, the Taylor principle
might even be reversed, ie active monetary policy leads to indeterminacy, passive
monetary policy to determinacy. This can also occur if wage tax rates are used as
the fiscal policy instrument. The reason for this might be the following: a decrease
in next period’s real interest rates allows the government to lower tax rates in the

next period. If wage tax rates decrease this will lead to higher labour input and,
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therefore, to a higher real return on capital. If interest tax rates decrease, investment
and, thus, next period’s capital stock increases. This increases the return on labour,
too, and therefore also has a positive impact on the return on capital. Overall, the
direct effect of monetary policy is offset. With a higher capital stock in the next
period, however, there is also a counteracting influence on the real return on capital
because of decreasing returns. As can be seen from Figure 2(b) this second effect
predominates if there are no capital adjustment costs. The reason for this is that,
without capital adjustment costs, investment reactions are relatively strong.

If wage tax rates are the policy instrument and the fiscal policy rule is pro-
cyclical, at least one of the eigenvalues of the system changes from stable to unstable,
ie a passive monetary policy implies a stable and determinate equilibrium, while
an active monetary policy leads to unstable model dynamics. The same holds if
there are no capital adjustment costs, the profit tax rate is used as the fiscal policy
instrument, and fiscal policy is anti-cyclical (see Figure 2(b)).

In the case in which there is a proportional adjustment of all tax rates (Figure
1, upper right panel) the outcome looks relatively similar to the case in which wage
tax rates are adjusted. This seems to indicate that the effects of an automatic

adjustment of wage tax rates dominates those of adjustments of other tax rates.

4 Conclusion

It has been shown in the last section that the stability properties of the model under
consideration depend on whether government consumption or tax rates are adjusted
to fulfil the fiscal rule and on which tax rate is used as the fiscal policy instrument.
Since the means of financing is an integral part of fiscal policy design it should be
taken into account when discussing the properties of a specific fiscal policy rule. One
important result is that the range of values of the monetary policy parameter that
secures stability and determinacy of the model’s equilibrium depends significantly
on fiscal policy if the fiscal policy maker uses wage or interest taxes to fulfil the fiscal
policy rule. If other fiscal instruments are employed, however, the requirements for
monetary policy to secure stability and determinacy of the equilibrium are barely
influenced.

In contrast to the related literature the fiscal rule discussed in this paper is based
on the automatic stabilisers and is thus anti-cyclical. This formulation seems to be

of interest also with regard to the Stability and Growth Pact. The relationship
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between fiscal and monetary policy in this setting differs significantly from the case
of a more ‘standard’ fiscal rule.

In a next step the model can be extended to depict the connection between
changes in fiscal policy and output fluctuations in a more realistic way. As the model
stands, fiscal policy can help to smooth output fluctuations only to a very limited
extent. In particular, the dampening effect of anti-cyclical government spending
is partly offset because government consumption crowds out private demand due
to a negative wealth effect. Given empirical evidence that in normal times pub-
lic consumption can affect private consumption positively, this is sometimes seen
as a major weakness of the neoclassical model. The crowding-out can be curbed
but not reversed if habit persistence in consumption is allowed for, as is shown eg
in Burnside, Eichenbaum and Fisher (2003). A more promising way to allow for
a positive connection between government and private consumption is a proposal
made by Gali, Lopez-Salido and Vallés (2003). Essentially, they argue that the dis-
crepancy between model and observation is due to the fact that there is still ‘too
much’ Ricardian equivalence in the model. By introducing credit-restricted (‘rule-
of-thumbs’) consumers they can account for a positive effect of public spending on

private consumption in a New-Keynesian model similar to the one considered here.
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A Summary of model equations

With the notation w;; = U;(c;, Ny, my) for i = 1,2, 3 it can be written
At_lult = Ul(ctyNth/Pt) , U = Uz(Ct,Nth/Pt) and A,5_1U3t = U3(CtaNt>Mt/Pt) .

Expressed in stationary variables the equation system describing the economy can

be summarised as follows:
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Lump-sum Gov. consumption Tax rates
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Figure 1: Stability properties for different means to fulfil the fiscal policy rule (2).
Points, stars, crosses mark the region of stable and determinate, stable and indeter-

minate, and unstable model solutions, respectively.
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(a) Interest taxes adjusted, with and without
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(b) Profit, wage, and interest taxes adjusted, without capital adjust-

ment costs.

Figure 2: Stability properties: the role of the taxation of the return on government
bonds and of capital adjustment costs. Points, stars, crosses mark the region of
stable and determinate, stable and indeterminate, and unstable model solutions,

respectively.

24



The following Discussion Paper s have been published since 2003:

January 2003

January 2003

January 2003

February 2003

February 2003

March 2003

March 2003

March 2003

Series 1; Studies of the Economic Research Centre

Testing mean-variance efficiency in CAPM
with possibly non-gaussian errors: an

exact simulation-based approach

Finite-sample distributions of

self-normalized sums

The stock return-inflation puzzle and
the asymmetric causality in stock returns,

inflation and real activity

Multiple equilibrium overnight rates

in a dynamic interbank market game

A comparison of dynamic panel data
estimators: Monte Carlo evidence and

an application to the investment function

A Vectorautoregressive Investment
Model (VIM) And Monetary Policy
Transmission: Panel Evidence From

German Firms

The international integration of money

markets in the central and east European

accession countries: deviations from covered

interest parity, capital controls and inefficien-

cies in the financial sector

The international integration of

foreign exchange markets in the central
and east European accession countries:
speculative efficiency, transaction costs

and exchange rate premiums

25

Marie-Claude Beaul
Jean-Marie Dufour
Lynda Khalaf

Jeong-Ryeol Kim

Jeong-Ryeol Kim

Jens Tapking

Andreas Behr

Joerg Breitung
Robert S. Chirinko
Ulf von Kalckreuth

Sabine Herrmann

Axel Jochem

Sabine Herrmann

Axel Jochem



March 2003

March 2003
April 2003
June 2003
June 2003
June 2003
15 2003
16 2003
17 2003
18 2003

Determinants of German FDI:
New Evidence from
Micro-Data

On the Stability of

Different Financial Systems

Determinants of German Foreign
Direct Investment in Latin American and

Asian Emerging Markets in the 1990s

Active monetary policy, passive fiscal
policy and the value of public debt:

some further monetarist arithmetic

Bidder Behavior in Repo Auctions
without Minimum Bid Rate:

Evidence from the Bundesbank

Did the Bundesbank React to

Stock Price Movements?

Money in a New-Keynesian model

estimated with German data

Exact tests and confidence sets for the

tail coefficient of a-stable distributions

The Forecasting Performance of

German Stock Option Densities

How wacky is the DAX? The changing

structure of German stock market volatility

26

Claudia Buch
Jorn Kleinert
Farid Toubal

Falko Fecht

Torsten Wezel

Leopold von Thadden

Tobias Linzert
Dieter Nautz
Jorg Breitung

Martin T. Bohl
Pierre L. Siklos

Thomas Werner

Jana Kremer
Giovanni Lombardo

Thomas Werner

Jean-Marie Dufour

Jeong-Ryeol Kurz-Kim

B R Craig, E Glatzer,
J Keller, M Scheicher

Jelena Stapf

Thomas Werner



10

11

12

2004

2004

2004

2004

2004

2004

2004

2004

2004

2004

2004

2004

Foreign Bank Entry into Emerging Economies:
An Empirical Assessment of the Determinants
and Risks Predicated on German FDI Data Torsten Wezel

Does Co-Financing by Multilateral Development

Banks Increase “Risky” Direct Investment in

Emerging Markets? —

Evidence for German Banking FDI Torsten Wezel

Policy Instrument Choice and Non-Coordinated Giovanni Lombardo

Monetary Policy in Interdependent Economies Alan Sutherland

Inflation Targeting Rules and Welfare

in an Asymmetric Currency Area Giovanni Lombardo
FDI versus cross-border financial services: Claudia M. Buch
The globalisation of German banks Alexander Lipponer
Clustering or competition? The foreign Claudia M. Buch
investment behaviour of German banks Alexander Lipponer
PPP: a Disaggregated View Christoph Fischer

A rental-equivalence index for owner-occupied Claudia Kurz

housing in West Germany 1985 to 1998 Johannes Hoffmann

The Inventory Cycle of the German Economy Thomas A. Knetsch

Evaluating the German Inventory Cycle

Using Data from the Ifo Business Survey Thomas A. Knetsch

Real-time data and business cycle analysis

in Germany Jorg Dopke

Business Cycle Transmission from the US

to Germany — a Structural Factor Approach Sandra Eickmeier

27



13

14

15

16

17

18

19

20

21

22

2004

2004

2004

2004

2004

2004

2004

2004

2004

2004

Consumption Smoothing Across States and Time:

International Insurance vs. Foreign Loans

Real-Time Estimation of the Output Gap
in Japan and its Usefulness for

Inflation Forecasting and Policymaking

Welfare Implications of the Design of a
Currency Union in Case of Member Countries

of Different Sizes and Output Persistence

On the decision to go public:

Evidence from privately-held firms

Who do you trust while bubbles grow and blow?
A comparative analysis of the explanatory power
of accounting and patent information for the

market values of German firms

The Economic Impact of Venture Capital

The Determinants of Venture Capital:

Additional Evidence

Financial constraints for investors and the

speed of adaption: Are innovators special?

How effective are automatic stabilisers?
Theory and results for Germany and other
OECD countries

Asset Prices in Taylor Rules: Specification,
Estimation, and Policy Implications for the
ECB

28

George M.

von Furstenberg

Koichiro Kamada

Rainer Frey

Ekkehart Boehmer
Alexander Ljungqvist

Fred Ramb
Markus Reitzig

Astrid Romain, Bruno

van Pottelsberghe

Astrid Romain, Bruno

van Pottelsberghe

UIf von Kalckreuth

Michael Scharnagl

Karl-Heinz Todter

Pierre L. Siklos

Thomas Werner
Martin T. Bohl



23

24

25

26

27

28

29

30

31

32

33

2004

2004

2004

2004

2004

2004

2004

2004

2004

2004

2004

Financial Liberalization and Business
Cycles: The Experience of Countries in

the Baltics and Central Eastern Europe

Towards a Joint Characterization of
Monetary Policy and the Dynamics of

the Term Structure of Interest Rates

How the Bundesbank really conducted
monetary policy: An analysis based on

real-time data

Real-time Data for Norway:

Challenges for Monetary Policy

Do Consumer Confidence Indexes Help

Forecast Consumer Spending in Real Time?

The use of real time information in

Phillips curve relationships for the euro area

The reliability of Canadian output

gap estimates

Forecast quality and simple instrument rules -

a real-time data approach

Measurement errors in GDP and
forward-looking monetary policy:
The Swiss case

Estimating Equilibrium Real Interest Rates
in Real Time

Interest rate reaction functions for the euro area

Evidence from panel data analysis

29

Lacio Vinhas

de Souza

Ralf Fendel

Christina Gerberding
Andreas Worms

Franz Seitz

T. Bernhardsen, @. Eitrheim,

A.S. Jore, @. Roisland

Dean Croushore

Maritta Paloviita

David Mayes

Jean-Philippe Cayen

Simon van Norden

Heinz Glick
Stefan P. Schleicher

Peter Kugler
Thomas J. Jordan
Carlos Lenz

Marcel R. Savioz

Todd E. Clark

Sharon Kozicki

Karsten Ruth



34

35

2004

2004

2003

2003

2004

2004

2004

2004

2004

The Contribution of Rapid Financial
Development to Asymmetric Growth of

Manufacturing Industries:

Common Claims vs. Evidence for Poland

Fiscal rules and monetary policy in a dynamic

stochastic general equilibrium model

George M.

von Furstenberg

Jana Kremer

Series 2: Banking and Financial Supervision

Measuring the Discriminative Power

of Rating Systems

Credit Risk Factor Modeling and
the Basel I IRB Approach

Forecasting Credit Portfolio Risk

Systematic Risk in Recovery Rates —
An Empirical Analysis of US Corporate

Credit Exposures

Does capital regulation matter for bank
behaviour? Evidence for German savings
banks

German bank lending during
emerging market crises:

A bank level analysis
How will Basel II affect bank lending to

emerging markets? An analysis based on

German bank level data

30

B. Engelmann,
E. Hayden, D. Tasche

A. Hamerle,
T. Liebig, D. Rosch

A. Hamerle,
T. Liebig, H. Scheule

Klaus Diillmann

Monika Trapp

Frank Heid
Daniel Porath
Stéphanie Stolz

F. Heid, T. Nestmann,
B. Weder di Mauro,

N. von Westernhagen

T. Liebig, D. Porath,
B. Weder di Mauro,
M. Wedow



Visiting resear cher at the Deutsche Bundesbank

The Deutsche Bundesbank in Frankfurt is looking for a visiting researcher. Visitors should
prepare a research project during their stay at the Bundesbank. Candidates must hold a
Ph D and be engaged in the field of either macroeconomics and monetary economics,
financial markets or international economics. Proposed research projects should be from
these fields. The visiting term will be from 3 to 6 months. Salary is commensurate with

experience.
Applicants are requested to send a CV, copies of recent papers, letters of reference and a

proposal for a research project to:

Deutsche Bundesbank
Personalabteilung
Wilhelm-Epstein-Str. 14

D - 60431 Frankfurt
GERMANY

31














