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EUROMON: the multi-country model of
De Nederlandsche Bank

Maria Demertzis*, Peter van Els*, Sybille Grob* and Marga Peeters**

Abstract

This Occasional Study wraps up the modelling work that has been done in recent years regarding
DNB’s multi-country model EUROMON. It offers a description of the current version of the
model and provides information about its simulation properties through the analysis of variety of
standard scenarios. EUROMON is an estimated multi-country model. The current version
includes 13 individual country models plus a trade block providing the international linkages
between these countries. The 13 countries are the EMU-participants Germany, France, Italy,
Spain, the Netherlands, Belgium, Austria and Finland, the EU-countries of the United Kingdom,
Sweden and Denmark, plus the United States and Japan. The country models all share the same
basic structure. Differences mainly relate to distinct values of model parameters and speeds of
adjustment, and in some cases to slightly different specifications of equations in order to allow
for specific institutional features of individual countries. EUROMON is a neo-Keynesian model
in spirit, combining a vertical supply curve in the long run with an important role for demand
factors in the short-run determination of output. The model incorporates a wage bargaining
framework which makes the long-run supply curve dependent on real factors, such as tax
policies. EUROMON is an aggregate model, with no further breakdown in sectors or categories
of goods and services. The current version of the model is backward-looking. The study
concludes by addressing the main shortcomings and strong features of the model that require
further attention.
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EUROMON: the multi-country model of De Nederlandsche Bank

1 Introduction

EUROMON is De Nederlandsche Bank’s (DNB) macroeconometric multi-country model which
was developed in the 1990s. EUROMON has in the past been used for forecasting as well as
conducting policy and scenario analyses and counterfactual simulation exercises. In the period
between 1996 and 1998, EUROMON projections were published biannually in the DNB's
Quarterly Bulletin, reflecting a combination of model-based and judgmental information.
Judgmental sources included available non-model information taken from new releases of
cyclical and price indicators or from predictions based on other in-house or outside models. With
the start of EMU in 1999 however, DNB has stopped publishing euro area projections, shifting
the emphasis of the model's uses towards topical policy and scenario analyses. The results of
these analyses have been regularly reported in the Quarterly Bulletin. While being an important
contributor to policy preparation, EUROMON underwent changes that made it more suitable to
its two main subsequent uses, policy analysis and research. Most of these changes, which
included a re-specification and re-estimation of many of the model’s equations partly in view of
the advent of EMU but also in order to strengthen the long-run simulation properties, have been
implemented in 2001 and 2002, while in subsequent years the model’s simulation properties have
been further tested and documented. This Occasional Study wraps up the work that has been
done. The present version of the model builds on the version documented in De Nederlandsche
Bank (2000). For a comparison of EUROMON with other central bank models, the reader is
referred to Fagan and Morgan (2005, forthcoming).

EUROMON is an estimated quarterly multi-country model. The current version includes 13
individual country blocks plus a trade block that provides for international linkages. The 13
countries included are most EMU-participants - Germany, France, Italy, Spain, Netherlands,
Belgium, Austria and Finland, three EU-countries - United Kingdom, Sweden and Denmark,
and finally the United States and Japan. The uses of the model (previously but also currently)
necessitated an attempt to capture as many country differences as possible, beyond the country
size. These are essential in the policy realm because they 1) enhance our understanding of the
euro area as a whole, 2) help us analyse the role of spillovers between the euro area and the other
large countries/regions in the world economy and, 3) provide an understanding of the ways that
countries in the euro area differ. In these respects, EUROMON offers a richer structure than
models focusing on the aggregate euro area only, such as the ECB’s Area Wide Model by Fagan,
Henry and Mestre (2005). In EUROMON country models share the same basic structure but
have distinct values of model parameters and speeds of adjustment. In a few cases slightly

different specifications of equations are allowed as well, in order to deal with country specific



institutional features. The long-run properties of the model are for the moment derived only
theoretically and we have not examined the long-run simulation properties beyond their stability
in the medium run. In terms of theoretical underpinnings, the model is in general terms neo-
Keynesian, combining a vertical supply curve in the long-run with an important role for demand
factors in what determines output in the short-run. The model encompasses a wage bargaining
framework which renders the long-run supply curve dependent on real factors, such as tax
policies. EUROMON is an aggregate model, with no further breakdown in sectors or categories
of goods and services. Country models consist of 25 behavioural equations and 50 identities. In

addition we model a number of world variables as well as area wide aggregates.

The remainder of the study is organised as follows. Chapter 2 looks closely at the theoretical
properties of the model, describing both the underlying structures assumed as well as possible
deviations from the theory justified by our desire to capture short term dynamics. This section
incorporates a detailed description of the equations used as well as the main economic intuition
underlying them. In addition we present the long-term impact multipliers for each of the countries
included and for each behavioural equation separately. Chapter 3 then reports a number of
indicative simulations to identify the properties of the model. Chapter 4 concludes by briefly
addressing the main shortcomings and stronger aspects of the current model version that require
further attention. Finally, Annex A includes the estimates of all behavioural equations and Annex

B gives a stylised representation of the economy.
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2 Abird’s eye view of EUROMON

General features

EUROMON is a backward looking model. Expectations are thus treated implicitly, through the
inclusion of lags (adaptive expectations). The rationale behind this choice was that the model] was
originally built to help provide short term forecasts for the main macroeconomic variables of the
individual countries and the aggregate euro area. It was important, therefore, to consider
macroeconomic series that were able to track the history of the variables as closely as possible.
Typically, this is best done when considering autoregressive series. With the adoption of the
single currency however, the process of macroeconomic forecasting is centralised at the European
Central Bank and there is no urgent need to provide alternative macroeconomic forecasts for the
euro area. EUROMON therefore now faces fewer restrictions in helping evaluate policy analysis.
To this end, we concentrate more and more on the internal theoretical consistency of the model

and less on its ability to provide accurate short-term forecasts.

Specification

EUROMON has some 1000 equations in total, 330 of which are estimated. The estimation period
starts in 1970 (if data are available) and ends in 1999. We have applied Ordinary Least Squares in
most cases, to estimate single equation systems. Detailed information on individual equations and
parameters can be found in Annex A. The model is constructed with the notion of equilibrium in
mind. In other words, the long-run relationship representing static economic theory between the

variables in each equation takes the following form:

m
Yi=c,+ ZcX,,

i=1

where ¥, stands for the endogenous variable at time t in the equation and X, , for the explanatory

variables at time t, and ¢, for the parameters governing the long-run relationship. Since the state
of variables at any point in time does not necessarily reflect the state of equilibrium, we embed all

equilibrium conditions in a dynamic Error Correction framework and estimate the law of motion

towards their equilibrium paths, in the following way.

AYI :C+}/(Y;—] - Z CVXI,/~1)+a(L)AY;—l + Z ﬂl (L)AXI,I~1
= 1

i=1 i=



Here, ¢ is the intercept and y the error-correction coefficient that together with the parameters
a(L) and fB(L)determine the dynamics of equilibrium adjustment, with L reflecting the lag

operator. Using this framework the data is allowed to determine the significant timing of the

series.

2.1 Aggregate supply

Summary. Aggregate supply is given by a CES production technology, with two inputs: capital
and labour. In the long-run, output of firms is determined by the supply of labour (largely
exogenous), the equilibrium unemployment rate (captured by the NAWRU) and technical
progress, which is measured by the development of total factor productivity. Equations for labour
demand and the non-residential capital stock are derived from first-order conditions. Labour
demand depends on output and real product wages. Non-residential private investment depends
on the real user cost of capital and the capital-output ratio, in line with the CES production

technology. The dynamics of investment are also affected by short-run changes in total sales and

profitability.

Labour demand and capital stock

We assume a CES-production function for the non-government sector: '

Yoy = ANV + SIE) 2, pr ol 0<E<] M
where

A" % = total factor productivity

Vi = business production in real terms, value added at factor costs
ky = business capital stock (excluding dwellings) in real terms

Ihy, = business employment (in labour hours)

7 = parameter measuring autonomous rate of technical progress
) = distribution parameter

P = substitution parameter

' The choice of a CES rather than Cobb-Douglas production function is based on the empirical finding that
the real product wage elasticity of labour demand lies between 0 and -1 and may differ between countries.

I0
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t = deterministic linear trend

& = technology shock, also known as the Solow-residual.

The distribution parameter & measures the degree to which the production technology is labour

intensive. Based on conventional terminology, output ys, can be divided into an explained part

ni+e

Sk, ,» th, yand an unexplained part de” ™', identified with total factor productivity. Under

profit maximisation, the marginal products of labour and capital move in line with output and real
factor prices. First-order conditions provide the long-run specification of the relationships for

labour demand and the non-residential capital stock, respectively:

loglh, , = S, + log Yoo T o(log wh,,’, —logp,,) - (l+o)nt )

logk,,’,_l =4+ logyh’, + o loguce, ~(1+o)nt 3

with f, and B, constants, c=—1/(1+ p) and

why, = non-government wage rate (per hour)

Db = price deflator value added at factor costs (index, 1990=100)
uce = user cost of capital in real terms

t = deterministic linear trend.

Hence, the logarithms of the labour-output and capital-output ratios depend linearly on the
relative factor costs and a time trend. The real capital stock adjusts to its ‘steady state level” in the

long run, determining the dynamics of non-residential investment. The user cost of capital in real

terms ucc, is defined at a quarterly basis as:

uce, = ﬁ("/l +7}‘,) - ﬁpw, + K, + ﬂ’mk 4

comprising of a real interest rate, calculated as a weighted average of the long- and short-term

interest rate. Furthermore, we incorporate both the physical capital depreciation rate &, , as well

. . risk 2 . - . .
as arisk premium wce, . * The non-residential capital stock evolves according to:

Yoo 1
k800

% The risk premium is calibrated to ensure that it equals (1-7v,) (r, +r )+ 4—(‘)();’7\“ —K, on

average, over the sample period, where v, denotes the average wage share over this sample period. This

II



Ko =y + (=5 )k 1y )

where

ky = business capital stock (excluding dwellings) in real terms
iy = business investment in real terms

K, = business capital stock depreciation rate.

The estimated dynamic model equations for labour demand and firms’ non-residential investment
contain the first-order conditions from the optimisation procedure as error-correction terms.

Estimating the labour demand equation provides values for the long-term parameters ¢ and 77.

Table 2.1 Long-term parameter estimates of the business employment and investment equations

AU BE DE DK ES F1 FR IT NL SW UK JP uUs
[ed -041 -0.87 -031 -1.00 -1.00 -020 -0.68 -0.51 -0.31 -044 -0.58 -1.00 -0.62
n 0.008 0.008 0.006 0.009 0.006 0.008 0.004 0.006 0.003 0.004

Table 2.1 summarizes the estimated coefficients. We calibrate o, the product wage elasticity, to
equal 1 in Denmark, Spain and Japan. For these countries the production function is therefore of
the Cobb-Douglas form. The coefficients derived from estimating the labour demand equations,
denoted & and 77, are implemented when estimating the investment equations. Beyond these
however, we also include several other factors that have empirically been proven to affect
investment in the short run. First, we include lagged changes in investment to allow for

persistence in the investment process. Second, we include changes in real sales, s,, in order to

capture possible accelerator effects. Third, changes in the output gap are included to capture
potential business cycle effects. Fourth, the existence of any liquidity constraints is taken into
account by including a measure of the liquidity position of firms, calculated as changes in the
(real) net cash flow. Last, we include the change in the real interest rate to capture the short run

influence of changes in the cost of borrowing.

condition corresponds to the marginal productivity condition in the Cobb-Douglas case and therefore serves
only as a first approximation of the premium.

12
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Potential output, labour supply and output gap

To determine potential output and hence the output gap, we define the stock of potential capital
k;’, and potential business employment i, as follows. First, k;,, =k, , on the grounds that the
actual series does not fluctuate much by itself. Potential employment in the non-government
sector is calculated on the basis of the NAWRU, the unemployment rate level consistent with
constant nominal wage inflation.’ We implemented the procedure described in Bolt and van Els
(2000) which is based on the Elmeskov (1993) method applied at the OECD to construct a time-
varying NAWRU. Potential employment is thus calculated as:

o N
th,, = Y,l.u(l_% ) - Y,lx,/ (6)
where
* . « .
Iy = potential business employment (in labour hours)
7 = annual hours worked per person (in thousands per year)
—t
I, = total labour force (in persons)
u” = NAWRU; non-accelerating wage rate of unemployment (in %)
L = government employment (in persons).

As equation (6) demonstrates, a lower (higher) natural rate of unemployment leads to higher
(lower) potential business employment for a given labour supply. Furthermore, potential
employment increases with labour supply. For a given labour supply, a shift from employment in
the government sector to the business sector also increases potential employment in businesses.

In the current version of EUROMON, labour supply is largely exogenous and is assumed to grow
at a constant rate over time. For specific simulation experiments, however, labour supply can be

made to be influenced by real disposable income and discouraged or encouraged worker effects.

Potential output (business production) is given by:

logy;, =~ log [(1= &) (kni-) *+3 (Y71 + tfp;) (7
P

® Torres and Martin (1990) prove that by applying the NAWRU concept in the definition of potential
output, there is equilibrium consistency in the labour and goods market.

3



where zfp,* is calculated as the HP-trend of the logarithm of actual total factor productivity. The

distribution parameter & is not invariant to units of measurement. To overcome this, we convert

the factor inputs to indices, by dividing them by their sample means when measuring potential
output and trend total factor productivity. They are denoted l;,,‘, and 171,),,. Parameter § was

approximated by the value of the average wage share in total production during the sample
period, denoted 5. The estimated parameter ;):(—1—8')/3', with & taken from the labour

demand equation, then provides for the values for substitution parameter. Table 2.2 summarises

the calibrated distribution and substitution parameters.

Table 2.2 Key parameters of the potential output equations

AU BE DE DK ES FI FR IT NI SW UK Ip us
I’} 054 053 056 054 044 051 053 041 052 057 059 057 057
Yo 142 015 223 0 0 406 047 096 221 129 0.74 0 0.6l

The output gap then equals

gap, =100 (log y, , ~log y, ) (8)

The gap is used throughout the model as an indicator of cyclical tensions with respect to price

determination, capital formation and imports.

2.2 Aggregate demand

Summary. The components of aggregate demand are private consumption, residential and non-
residential investment, government consumption and governmeni investment, Invenlory
formation, and export and imports. Private consumption depends on real disposable household
income and real financial and non-financial wealth, with the housing and capital stocks
measured at market value. The direct substitution effect is captured by the inclusion of the long-
term interest rate in the equation. In the shori-run private consumption is also affected by

changes in the unemployment rate reflecting the role of consumer confidence. Non-residential

14
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investment has already been discussed in Section 2.1. Residential investment is determined by
real disposable household income and by real long and short-term interest rates. Real
government consumption consists of an endogenous wage component and a residual part, which
is exogenous or moves inline with real GDP (optional). Likewise, real government investment is
exogenous or linked to real GDP. Inventory formation acts as a buffer for accommodating shocks
in the short-run. In the long run, the inventory stock-to-sales ratio returns to equilibrium. In the
short run, deviations may also be caused by changes in real interest rates. Exports depend on
world trade and relative export prices. Import demand is governed mainly by sales and real

import prices.

Private consumption

Private consumption is the main component of GDP. The consumption equation is derived from a
standard model, whereby households optimise their expected discounted household utility subject
to a wealth accumulation constraint (human and financial wealth). Furthermore, the optimisation
procedure satisfies the no-Ponzi game condition such that the present value of consumption is
equal to total wealth which is the sum of non human wealth and the present value of the stream of
labour income anticipated. Following this approach current private consumption will be
proportional to total household wealth. The presence of disposable income at current prices
implies that a proportion of households faces liquidity constraints or follows “rules of thumb”
behaviour. The remaining households' consumption, however, is determined by both their human
and non-human wealth position. In the consumption equation we use a net wealth measure which
includes the market value of domestic equity and the market value of the housing stock. We
impose long-run linear homogeneity in real disposable income and real net wealth. The inclusion
of the long-term interest rate captures the direct substitution effect between consumption and
savings. There are also a number of variables that enter in the dynamic part of the consumption
equation. Changes in unemployment capture a confidence factor which is on the whole an
important determinant of consumption dynamics (consistently negative and very significant).

Short term interest rates capture the short run effects on consumption/saving patterns.

PDI NWar .

loge, = B, log—"+ (1= f.)log ="+ f,,(1, = P..,) ©)
Pet Peyt

where

¢ = private consumption in real terms

PDI = households’ personal disposable income

)



De = price deflator private consumption (index, 1990=100)

NW,- = net wealth private sector at market values
¥ = nominal long-term interest rate (in %)
P = inflation (in %).

Table 2.3 reports the long-run coefficients of equation (9). The UK and US exhibit the highest

elasticity of consumption with respect to wealth. Italy and to a lesser extent the Netherlands show
similar features.

Table 2.3 Long-term parameter estimates of the private consumption equations

AU BE DE DK ES FI FR IT NL SW UK Jp Us
log 22!
P 09 097 095 085 0.93 094 097 078 088 094 071 095 079
NW,,.
10 An
g Pe 004 003 0.05 0.5 0.07 006 0.03 022 012 006 029 005 021
5= pe -0.0007 -0.0009

Residential Investment

In a similar way to private consumption, housing investment depends on real personal disposable
income and the real interest rate.

. PDI, .
log 1/1,/ = log—l + ﬂ:h (r/l _pc,l)
pc,l

(10)
where
i, = housing investment in real terms
PDI  =households’ personal disposable income
D. = price deflator private consumption (index, 1990=100)
7 = nominal long-term interest rate (in %)
p. = inflation (in %).

16
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The long-term interest rate captures the cost of housing investment except in the case of the UK
where housing investment depends on variable mortgage rates. This is a specific feature of the
UK market. Hence, for the UK the short-term interest rate is used as an explanatory variable. The
long-run elasticities of residential investment with respect to real disposable income are calibrated

to equal |. Table 2.4 shows the long-run semi-elasticities for the interest rates.

Table 2.4 Long-term parameter estimates of the residential investment equations

rn—p. -002 -0.06 -0.04 -0.02 -0.01 -0.08 -0.02 -0.01 -0.06 -0.10 -0.01 -0.02

ro= P, 0.02

The housing stock, that plays a role in determining private sector wealth, accumulates in a similar

way to non-residential capital:

kh,l = ih,{ + (1 - Eh)kh,lAl (l ])
where

ki, = housing stock in real terms

in = housing investment in real terms

K, = depreciation rate of housing stock.

Inventory formation

Instead of modelling inventory formation directly, we adopt Fair's (1984) approach. An equation

for total final expenditures, y, ,, defined as the sum of total sales and the change in inventory

stocks, is postulated and estimated. The long-run specification of the relationship for total final

expenditures is

Yoy = Pu s, + Py dum ts, + Bavi (12)

7



where

Ve = total final expenditures in real terms

s = total sales in real terms (sum of all expenditure categories except inventory formation)
v = inventory stock in real terms

dum = dummy equal to 1 from 1980 or 1985 onwards, 0 otherwise

t = deterministic linear trend.

Several elements underlie this approach. First, it is assumed that there is some optimal ratio of the
inventory stock to total sales. This ratio may be time-dependent to reflect technological changes
in inventory management. Second, inventory formation depends on the discrepancy between the
desired stock of inventories and the actual stock at the end of the previous period (therefore, the
lagged inventory stock enters the equation). Third, it is assumed that due to costs of adjustment
there is a tendency to smooth total final expenditures relative to total sales, confirmed by the
estimation results. Table 2.5 shows the estimated long-run parameters of equation (12). In the

short-run fluctuations in inventories may also be caused by changes in real interest rates.

Table 2.5 Long-term parameter estimates of the total final expenditures equations

s 1.09 1.06 1.03 103 1.06 103 104 1.18 104 092 1.14 1.08 1.10
dum ts -0.0002 -0.0005 -0.0001
v -0.11 -0.07 -0.05 -0.13 -0.11 -0.06 -0.06 -0.15 -0.08 -0.06 -0.26 -0.14 -0.18

Inventory formation then follows from

Av, = Yor =5 (13)

The inventory stock is the accumulation of inventory formation, i.e.

v, =V, + Ay, (14)

18
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Foreign Trade

In defining export and import volumes, we assume that domestic and foreign goods and services
are not perfect substitutes. This implies that the volume of exports will depend on world demand
and competitiveness captured by relative export prices (export prices relative to a weighted
average of competitors’ export prices). Similarly, imports depend on final demand, captured by

total sales, and the import price relative to domestic prices.

The long-run relationship for exports of goods and services is therefore specified as follows:

P

logx, =logm" + f, log = (15)
X
where
X = exports of goods and services in real terms
m” = relevant world trade (geographically weighted index, 1990=100)
Dx = price deflator exports of goods and services (index, 1990=100)
p = foreign export price (geographically weighted index, 1990=100).

The long-run elasticity of exports with respect to world trade is fixed at 1 for all countries. In the
short run this elasticity may be lower. This implies that long-run changes in market share are
driven by changes in price competitiveness. Estimating equation (15), however, has proved to
give implausibly low figures for parameter f, for a number of countries. We have therefore taken
the calibrating route. The long-run values for this parameter are shown for each country in Table

2.6.

Table 2.6 Long-term parameter estimates of the export equations

AU BE DE DK ES F1 FR IT NL Sw UK IP us

log

D«
v -0.70 -0.70 -0.77 -0.70 -0.70 -0.70 -0.88 -0.70 -0.70 -0.70 -0.72 -0.70 -0.80

p

9



Real imports of goods and services are affected by sales and relative import prices:

pm,l

logm, =logs, + B3, log”~ == (16)
py‘l
where
m = imports of goods and services in real terms
s = sales in real terms
P = price deflator imports of goods and services (index, 1990=100)
by = price deflator gross domestic product (index, 1990=100).

Equation (16) implies that the long-run sales elasticity of imports is assumed to be equal to 1.
Estimated long-run price elasticities of imports are fairly low for the EU-countries, as shown in

Table 2.7.

Table 2.7 Long-term parameter estimates of the import equations

AU BE DE DK ES Fi FR IT NL sw UK JP uUs

pm
py -0.06 -025 -0.10 -0.17 -0.38 -0.15 -0.33 -031 -0.13 -0.12 -0.32 -0.52 -0.73

log

In the short run the cyclical stance, measured by movements in the output gap and changes in
inventory formation relative to sales, also affects import volumes. Autonomous patterns in import

penetration are captured by a deterministic time trend.

2.3 Prices and costs

Summary. Export prices are driven by competitors’ prices and domestic prices. Import prices
are mainly driven by commodity prices and a world import price, which is a geographically
weighted average of national export prices. Domestic unit labour costs affect import prices only
in the short run. The private consumption deflator is the central price variable in EUROMON. In
the long-run consumer prices depend on unit labour costs, the mark-up and indirect tax rates. Oil

prices have a small direct impact, reflecting the direct consumption of oil-related energy by

20
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households. Competitors' prices and cyclical indicators affect the mark-up of prices over the
costs of production. Wage formation reflects a bargaining framework according to which
equilibrium wages depend on consumer and producer prices, productivity, the unemployment
rate and the rates of income tax and social security premiums. Both static and dynamic
homogeneity are imposed to ensure that nominal variables do not affect the equilibrium level of

unemployment.

Export and import prices

As argued by Jeanfils (2000) in an environment of monopolistic competition, domestic exporters
can, up to a certain extent, decide on the level of prices. They thus set their export prices in
relation to both domestic output prices as well as foreign export prices. Similarly, importers allow
for both the behaviour of international competitors as well as domestic prices to determine prices,

in line with the 'pricing to markets' hypothesis.

Export prices are homogeneous in domestic output prices and world export prices, i.e.:

log p., = By logpr, +(1-f,)logp,, an
with

D+ = price deflator exports of goods and services (index, 1990=100)

pr = foreign export price (geographically weighted index, 1990=100)

Py = price deflator gross domestic product (index, 1990=100).

Table 2.8 reports the estimated coefficients of equation (17). For small, open economies like the
Netherlands and Belgium we find that world prices are relatively important in exporters’ price-

setting decisions.

Table 2.8 Long-term parameter estimates of the export deflator equations

AU BE DE DK ES F1 FR IT NL SW UK IP uUs

logpy 0.62 040 079 054 067 055 065 042 038 034 067 100 057

log p? 038 060 021 046 033 045 035 058 062 066 033 0.43
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The long-run import price equation is described as follows:

0g P,y = Bpmilogp,, + Bunlogp, + =By =Bp)logpa, (18)
with
DPm = price deflator imports of goods and services (index, 1990=100)
p,',v, = world import price in national currency (weighted export prices index, 1990=100)
Peom = commodity prices excluding oil in national currency (index, 1990=100)
Dot = oil prices in national currency (index, 1990=100).

The current version of the model has pricing to markets for imports appearing only as a short-run
phenomenon. Domestic prices as well as unit labour costs affect prices therefore, only in the
short-run. Applying this in the long-run as well is part of our future changes in the model. The
long-run coefficients, reported in Table 2.9, are calibrated in line with the observed

decomposition of imports in recent years.

Table 2.9 Long-term parameter estimates of the import deflator equations

AU BE DE DK ES FI FR IT NL SW UK JP us

log p;, 082 077 078 079 075 078 080 076 079 085 083 051 083

log p

= oil

007 0.08 009 005 010 0.10 008 008 0.08 006 004 024 010

logp 0.11 015 013 0.16 015 012 012 016 013 009 013 025 0.07

~_com

Wages and prices

EUROMON embeds a collective bargaining mode! of wage determination between workers and
firms. This is very similar to the process described in Layard et al. (1992) and Peeters and Den
Reijer (2002). Workers are assumed to seek a given real consumption wage that satisfies their
aspirations, whereas firms are seeking to achieve a given mark-up over costs. From the

bargaining model a long-run wage curve emerges:
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logw,, = klogp,, + (1-&)log p,,, + loglp,, + 7.ty + 7,2 log(l+1,) (19)
where

w, = compensation per employee in businesses

p. = price deflator private consumption (index, 1990=100)

Py = price deflator of value added in businesses at factor cost (index, 1990=100)

Ip, = average labour productivity in businesses

u = unemployment rate

T = rate of direct income taxes and social security contributions.

The latter variable enters the equation because the fallback position of workers outside the formal
job market includes household production and working in the informal sector. Table 2.10 reports
the long-run estimated coefficients for the wage equation. The long-run elasticities for labour
productivity and the price level are assumed to be 1. The price level is calculated as a geometric

average of the consumer and producer price levels with « fixed at 0.5.

Table 2.10 Long-term parameter estimates of the firms’ wage rate equations

AU BE DE DK ES FI FR IT NL SW UK Jp us

log(1+z) 010 010 040 040 040 010 040 040 030 022 010 010 0.0

24 0016 -0.036 -0.009 -0012 -0014 -0.014 -0.022 -0.042 -0.025 -0.011 -0.016 -0.010 -0.010

The private consumption deflator is the central price variable in the model. It is determined as a
mark-up on unit labour costs, allowing for the effects of changes in indirect taxes on prices. The
mark-up is mainly driven by import prices reflecting pressures from foreign producers. The
output gap is found to play a role in price dynamics only in a few countries. The fong-run

equation for the private consumption deflator is as follows:

l0g p,, = 7o log ule, +0.01logp,;, + (1=7,, ~0.01) logp,,, +log(1+7,,,) (20)
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where

ulc = unit labour costs

D.; = spot price Brent oil per barrel in domestic currency (index, 1990=1 00)
P = deflator of imports of goods and services (index, 1990=100)

T, — indirecttax rate.

The direct oil price effect is small and calibrated. It reflects the share of direct consumption of oil-
related energy by households. In the short and long run changes in indirect tax rates are fully
incorporated into consumer prices, i.c. a 1 percentage point increase in the rate of indirect taxes
results in a 1% higher price level. Table 2.11 shows the estimated coefficients for equation (20).

Quite clearly import prices have a larger impact on domestic prices in the smaller, more open

economies.

Table2.11 Long-term parameter estimates of the private consumption deflator equations

AU BE DE DK ES F1 FR IT NL Sw UK IP us

logulc 086 064 089 077 092 08! 089 087 08 091 092 092 090
log Ea:l 0.01 0.01 001 0.01 0.01 0061 001 001 001 001 001 001 00l
log P 0.13 035 010 022 007 018 0.10 012 015 008 009 007 0.09

The equation representing the equilibrium level for producer prices at factor costs reads as

follows:
logp,,, =logp., —log(+7,,,) @n
where 7, represents the indirect tax wedge between consumer and producer prices. The level of

unemployment which reconciles firms' and unions' real claims can thus be determined by solving

for the equilibrium levels of wages and prices (see also Broer et al., 2000). Combining the above

equations yields the following result for the equilibrium rate of unemployment u:
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=

- 1_}/ c
= }/11 { ¥ F[ : (log pyb,t - log pm,[) - KlOg(l +Zrml,1) - }/WZ log(l +£l)} (22)
w pe

This expression shows that the equilibrium rate of unemployment is a function of the real
exchange rate and the tax wedge terms. Although in principle the model solves for the
equilibrium unemployment rate, the simulations performed in actual fact make use of the
exogenous natural rate (NAWRU) derived according to Elmeskov’s (1993) procedure as
described in the Aggregate Supply section. We plan to amend this inconsistency in our future
work on the model by incorporating the equilibrium unemployment rate, as in (22), in the supply
side of the model. That would improve the model’s potential as a tool for analysing the effects of

structural reforms.

2.4 Government sector

Government revenues

The government sector is treated in some detail. At the revenue-side income taxes, social security
premiums, corporate taxes and indirect taxes are modelled separately. Direct taxes on personal
income are the product of an average tax rate and a tax base, consisting of the wage sum and
other household income including net transfers received from the government (net of social
security contributions paid to the government). Likewise, corporate taxes are the product of the
corporate tax rate and a tax base which equals corporate cash flows net of depreciation

allowances and interest payments by firms. Indirect taxes are linked to private consumption.

Government expenditures

We distinguish five expenditure categories: government consumption disaggregated into
government wages and non-wage consumption, government investment, transfers, interest
payments on government debt, and other expenditures. Government employment is exogenous,
whereas government wages move in line with private sector wages. Non-wage government
consumption and government investment are either fixed in real terms or move in line with real
GDP. Government transfers are a constant fraction of GDP, unless unemployment changes. If
unemployment rises, transfers increase relative to GDP. Other government expenditures are

constant in terms of GDP.

25



Fiscal solvency
In the current model version fiscal solvency is implemented by targeting the government deficit-
to-GDP ratio, using personal income tax rates as instruments. However, in principle expenditure

categories could also be used for stabilising government finances in the long run.

2.5 Monetary and financial sector

Summary. The three-month shori-term interest rate plays the role of the instrument of monetary
policy. Various feedback rules, such as the Taylor-rule, are optional. The monetary and financial
sector of the model consist further of behavioural equations for long-term interest rates, broad
money (M3), bank loans to the private sector, and equations for exchange rates and equity and
house prices. Long-term interest rates depend on short rates and potentially on other variables
such as inflation and government financial balances. Various options for modelling long rates
may be considered. Money demand is homogenous in income and private sector net financial
wealth, and furthermore depends on short and long-term interest rates and inflation. In the long
run, the demand for bank loans is determined by the condition that interest payments on bank
loans evolve in line with nominal income. Note that M3 and bank loans are not fully recursive.
Changes in both feed into aggregate demand via the income channel of monetary transmission.
This effect is however typically small. Exchange rates may be fixed in real terms, or be
determined according to the uncovered inlerest parity condition (UIP) or by a combination of
long-term purchasing power parity (PPP) and short-term (UIP). Equity prices depend on
profitability and interest rates, and real house prices are determined by real disposable income
relative to the housing stock, real interest rates and the relative price of residential investment.
Equity and house prices affect private consumption via endogenous private sector nel wealth

measured at market value.

Short-term interest rates

The main instrument of monetary policy in EUROMON is the three-month short-term interest
rate. In the current version of the model it may be treated as an exogenous variable or may follow
from a policy instrument feedback rule. Possible rules include fixed real interest rates, strict or
flexible inflation targeting (Taylor rule), and money growth targeting. EMU, US, UK and Japan
have an independent monetary policy. For the sake of brevity we now only focus on the Taylor

rule (ignoring constants):
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i, . v i)
P =Py T + =P ) 8" (poy =)+ 6*7 gap)] 23)
where
7y = nominal short-term interest rate (in %)
Q” = weight on the inflation target in the interest rate rule
D, = inflation in terms of the private consumption deflator (in %)
P = inflation target (in %) ‘
¢8% = weight on output gap in the interest rate rule
gap = output gap (in %)
P, = degree of policy smoothing.

Although Denmark and Sweden are not EMU members, their policy-controlled interest rate is

assumed to follow that of the euro area.

Long-term interest rates

European countries' long-term interest rates (10-year government bond yields) have converged
within Europe since the beginning of the 1980s. This has been the result of international capital
market liberalisation and, for the more recent past, the advent of EMU. Two modelling options
are available for long-term interest rates in the current model version. The first allows for an
empirical explanation from short rates, inflation rates and government financial balances (see also
De Bondt et al., 1997). The second adheres strictly to a backward looking term structure. A third
option, a forward looking term structure relationship, requires additional effort in terms of

developing further the theory-consistency of the model as a whole.
With reference to the first option, the long-term interest rates in Germany (superscript DE), the
UK and Japan are affected in the long run by their US or German counterparts, the domestic

short-term interest rate, the domestic inflation rate and by domestic government financial

balances as a percentage of GDP, i.e.

rl,/ = ﬂrl ’?(,/A\' + ﬂrz (’:\,l A‘pc,/) + ﬂrS pu,/ + ﬂﬂt GFBY; (24)
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where

7 = nominal long-term interest rate Germany, UK, Japan or US

r,”S = US nominal long-term interest rate (in %)

7, = nominal short-term interest rate Germany, UK, Japan or US (in %)
p. = inflation Germany, the UK, Japan or the US (in %)

GFBY = government financial balance ratio (% GDP).

The German and Japanese long rates are partially explained by the US long rate in the long run,
so that S, #0. The US long rate dominates world capital markets. Equations for all remaining
European countries have been estimated over the sample period covering the last two decades.
We attempt to explain each country's long-term interest rate differential with Germany in terms of
short-term interest rate differentials, inflation differentials, and differentials in government
financial balances as a proportion of national GDP, i.e.:

DI

1= = Bus (= boy =13 4 PO + Bus (bey — Pil ) + B(GFBY, — GFBY,™) 2%

Table 2.12 Long-term parameter estimates of the long-term interest rate equations

ro— P, 0.09 033 042 068
b 0.48 072 052 0.96

GFBY -0.25 -0.45
DI = DI

I )
0.48 035 0.09 056 080 0.12 071 0.87 0.20

po-p 030 037 0.12 072 080 0.12 081 072 0.15

GFBY —GFBY™ 009 -0.13 012 032 044 -0.19 -0.80 -0.12 -0.24
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Table 2.12 shows the estimated long-run coefficients for the equations explaining the long-term
interest rates. As expected the US long rate has a significant impact on long rates elsewhere. In
the short run this impact will even be larger. Again as expected, inflation and real interest rate

differentials with Germany are less important for Denmark and Sweden than for most of the euro

area countries. Government financial balances matter mostly in the US and Italy.

As a second option, long-term interest rates can be specified as a backward looking term-structure
rule (see also NIESR, 2005, for a similar option in the multi-country model NiGEM albeit with

different parameters). This rule is specified as

Ar, =08Ar, +02(r, —#,,+0.5) (26)

Broad money

This equation is based on a standard model in which the demand for real money holdings
depends, in the long-run, on a measure of output and a vector of returns on various assets. Beyond
these, inflation enters as the opportunity cost of holding money rather than real assets and allows
for explicit testing of long-run price homogeneity of money demand (see Coenen and Vega, 1999
and Fase, 1998). In practice, we model the demand for broad money in the long run using the
following regressors: 1) real GDP as a measure of the volume of transactions, 2) net financial
wealth to reflect the portfolio role for money, and 3) short-term or long-term interest rates and

inflation. The specification of the long-run relationship for M3 therefore reads:

M3 NEW, +Epy, .
log pCJI = Py logy, + (1= Byy)log » St Bt ¥ Bratis + Prs Pey 27
where
M3 = broad money
De = price deflator private consumption (index, 1990=100)
y = gross domestic product in real terms
NFW = net financial wealth private sector
Euy- = market value of domestic equity
¥ = nominal short-term interest rate (in %)
¥ = nominal long-term interest rate (in %)
p. = inflation (in %).
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It is assumed that real M3 in linear homogeneous in real GDP and real net financial wealth,
implying that an increase by 1% in both will ceteris paribus result in a 1% rise in real money
balances. The short-term interest rate has a positive and significant effect on money demand
reflecting the fact that M3 includes short-term savings deposits. An increase (decrease) in the
short-term interest rate raises (lowers) the demand for these deposits. Long-term interest rates and
inflation, on the contrary, affect money demand negatively. For some countries we also allow for
the effect of the output gap in the short run, capturing potential additional cyclical effects on the
demand for money (precautionary savings motive). Table 2.13 shows the estimates for the long-
run coefficients for equation (27). The estimates indicate a relatively strong influence of real

wealth on broad money demand in Germany, the Netherlands and the United Kingdom.

Table 2.13 Long-term parameter estimates for the money demand equations

AU BE DE DK ES FI FR IT NL Sw UK JP us

log y 083 086 077 099 093 100 150 1.00 062 100 071 084 088
o VW + Eyy

R 0.17 014 023 001 007 0.38 029 016 0.12
r, 0.01 001 002 0.02 0.01 0.02 002 0.04
5 2001 -0.03 -0.05 -0.03 -0.01 001 -001 -0.05

p. -0.03 -0.01 -0.01

Bank credit to the private sector

Bank credit to the private sector consists of mortgages and of corporate and other loans to
households and businesses. Credit is assumed to depend on the disposable income of households
(net of investment income OI), the cash flow of firms net of corporate taxes and the level of

interest rates. Here, the long-run relationship is specified as:

logCRD, = log(PDI,~OI, +CF,~T,,, )

3
o
- log { 1600 EE)[{Q( wos Feros + (1= Derps )ﬁ( R M (28)

{0 s (1= Fepon )+ (1= Qs ) = S s ]}

30



EUROMON: the multi-country model of De Nederlandsche Bank

where

CRD = bank credit to private sector

PDI = households’ personal disposable income

04 = other household (investment) income

CF = cash flow

T = corporate taxes

i = nominal long-term interest rate (in %)

¥ = nominal short-term interest rate (in %)

Grps = share long-term credit in total bank credit to businesses
Yeppw = share long-term credit in total bank credit to households
@rps = share businesses in total bank credit to private sector.

In the long run total interest payments on credit are a constant fraction of household and business
sector after-tax income. Hence, the long-run elasticities of bank credit with respect to income and
the relevant interest rate are 1 and -1 by assumption, respectively. The relevant interest rate is

constructed as a weighted average of the long- and short-term interest rates.

Exchange rates

In the current version of the model we distinguish two options for modelling exchange rates:
fixed real exchange rates and a combination of UIP and long-run PPP in backward looking mode.
As with long-term interest rates, a forward looking third option, namely UIP, requires further
strengthening the theory-consistency of EUROMON. The exchange rates of the euro, the pound

sterling and the yen vis-4-vis the dollar are therefore modelled as follows:

Fixed real Alog ey, = Alogp,, — Alog Pl 29)

ot

UIP/PPP log e = Bo + Bulog e + (I1-8.)log(p,, /pf/:)
(30)

us Us
- (ru —Fo ) + ﬁcl (r.w—l —Hou-1

31



where

epoL = nominal exchange rate, domestic currency per USD

b, = inflation, in terms of the private consumption deflator (in %)
P = idem, US inflation (in %)

Fy = nominal short-term interest rate (in %)

P = nominal short-term interest rate US (in %).

Equity prices
For each country the equity price is explained by a long-run relationship combining the GDP-
deflator, the labour income share (measured as the share of private sector wages in gross value

added of businesses at factor costs) and the nominal long-term interest rate as determinants.

10g Py, =108 Py + Pep lis, + B i, @D
where

Py = equity price (index, 1990=100)

p, = price deflator gross domestic product (index, 1990=100)

lis = business labour income share

7 = nominal long-term interest rate (in %).

The equity price is assumed to be homogeneous in the GDP-deflator in order to avoid price level
shifts having an impact on real equity returns in the long run. The labour income share captures
the impact of profitability on equity prices. A higher labour income share means lower
profitability in the business sector, which is therefore attended by lower equity prices. The long-
term interest rate serves as a proxy for the required yield on equity. Higher interest rates thus
imply lower equity prices. Equity prices across EMU-countries and the US have displayed a
strikingly similar pattern over longer horizons. For this reason, the estimated coefficients in the
long-run relationship have been assumed to be equal across countries, by imposing cross-equation
restrictions on parameters /3., and f.,.. Short-term effects and adjustment speeds towards long-
term equilibrium may however differ across countries. The estimation results for equation (31)

are reported in Table 2.14.
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Table 2.14 Long-term parameter estimates of the equity price equations

AU BE DE DK ES FI FR IT NL Sw UK JP us

lis -0.54 -0.54 -0.54 -0.54 -0.54 -054 -0.54 -0.54 -0.54 -0.54 -0.54 -0.54 -0.54
log ] -0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.08
House prices

The housing market is characterized by an inelastic supply curve. Therefore, over the medium
term house prices are mainly influenced by demand factors. As an important component of
financing opportunities, households’ personal disposable income is an important determinant of
house prices. Furthermore, the costs of mortgage borrowing are dependent on both the short-term
as well as the long-term interest rates. On the supply side, there are two important determinants,
i.e. the existing housing stock and the relative price of residential investment which proxies the
costs of building new houses and therefore reflects the opportunity cost of existing ones. For the
US we find a lasting effect of the latter variable on real house prices, whereas in most of the other
countries real house prices are affected by the relative price of residential investment only in the
short run. Real house prices are thus determined in the long-run by real personal disposable
income relative to the existing housing stock, real long-term interest rates and the relative

construction cost price.

PDI/ p., .
108(P1s / Pes) = P 08— =7+ B (i = Pes) + P 08P Pes) (32
where
Pr = house price
e = price deflator private consumption (index, 1990=100)
DPin = price deflator residential investment (index, 1990=100)
ky = housing stock in real terms
PDI = households’ personal disposable income
7 = nominal long-term interest rate (in %)
D, = inflation (in %).
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Table 2.15 shows the estimation results for the long-run coefficients of the housing price equation

(32).

Table 2.15 Long-term parameter estimates of the house price equations

PDI, ! p,,
IOg—k— 1.94 1.14 020 0.50 0.29 0.83 0.34 033 1.14 0.84 0.50 1.12 .53
hi-1
}']—pL, 20.052 -0.041 -0.028 -0.028 -0.012 -0.013 -0.034 -0.050 -0.060 -0.038 -0.001 -0.049 -0.014
logﬂ
Pe

1.47

Monetary transmission

The transmission of monetary policy to the real economy operates through various channels. In
the short-run prices and output are affected by exchange rate responses as they impact on import
prices and competitiveness. In the medium term cost-of-capital effects and direct substitution
effects on the investment categories and on private consumption respectively, dominate the
impact of monetary policy on output. A fourth channel of transmission is the wealth channel,
which operates mainly through endogenous responses of house and equity prices. Finally, the
income channel already mentioned, refers to changes in the net investment income flows received
(or paid) by households, when interest rates change. This decomposition of monetary
transmission is fairly standard in central bank models (see van Els ef al, 2003a and 2003b;
McAdam and Morgan, 2003). The wealth channel is however, somewhat special as it includes

endogenous asset prices.
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3 Model properties

In order to highlight EUROMON’s properties as a tool for scenario and policy analysis a number
of indicative model simulation results are presented in this chapter. The outcomes for the key
euro area macroeconomic indicators have been produced by aggregation of the results for the
eight individual euro countries in the model: Germany, France, Italy, Spain, Netherlands,
Belgium, Austria and Finland. In 2003, these eight countries produced 94% of the total euro area
GDP. Hence, the aggregate results for these countries may be regarded as being representative of
the euro area as a whole. The benefit of incorporating the United States, Japan and three other EU
countries in the model - namely the United Kingdom, Sweden and Denmark - is that spillovers
from external shocks originating in these countries are now explicitly modelled and can therefore
be analyzed within a structured and consistent framework. The simulation results therefore clarify

existing relationships between the various countries and country blocks.

The baseline projection, on which the scenarios have been run, relates to the period 2003q1-
2010g4. Since the model is borderline linear, the scenarios presented may be adjusted pro rata if
the size of the shock is required to be changed. In addition, it is possible to combine the results of
several alternative scenarios. For example, if required, the scenario of a sudden reduction in
demand from outside the euro area, which only considers the effects on the euro area economy
through the trade channel, can be combined with other additional confidence-related effects, such
as a world-wide fall in share prices, or a depreciation of the dollar. A linear combination of these
results will yield a reasonably accurate approximation of the true model results for the same
linear combination of the shocks, provided that the shocks are not too large. The results will also
not be particularly sensitive to the choice of a different baseline projection. However, recall that
model outcomes remain an abstraction of reality Box 1 below lists the scenarios considered. The
simulation results presented relate almost without exception to the euro area as a whole. Unless
otherwise stated, the shocks have been given to all of the countries in the euro area
simultaneously. In most cases, US results have been presented for comparison purposes. For a
number of scenarios alternative settings have been tried. These alternative settings relate to

different policy responses or to potential concomitant circumstances.

Standard scenarios say something about the simulation properties of a model in the first place.
They cannot be applied automatically to actual policy issues under all circumstances. As a rule,
quantifying the impact of a policy action generally requires that the model user is familiar with
the structure and properties of the model and that the simulation design is tailored to the purpose

of the simulation. The standard scenarios must therefore be used prudently and in this connection
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Box 1 List of scenarios

1. Reduction in the policy-controlled interest rate by 1 percentage point over 8 quarters
Worldwide reduction in capital market rates by 1 percentage point over 8 quarters
Permanent appreciation of the effective exchange rate of the US dollar by 10%
Permanent appreciation of the effective exchange rate of the euro by 10%

Permanent increase in non-wage government consumption by 1% of GDP

A i

Permanent ex ante balanced-budget reduction in income taxes by 1% of GDP in the euro
area (accompanied by a reduction in non-wage government consumption)

7. Permanent increase in indirect taxation in the euro area equal to 1% of GDP

8. Increase in oil prices by 25% over 8 quarters

9. Reduction in domestic spending in the US, UK and Japan over 8 quarters

10. Autonomous increase in inflation in the euro area by 1 percentage point over 4 quarters
11. Reduction in house prices by 10% over 8 quarters

12. Worldwide fall in share prices by 25% over 8 quarters

13. Autonomous increase in the level of wages by 1% over 4 quarters

14. Permanent reduction in the labour supply in the euro area by 1%

the following should be noted. The current version of the model is backward-looking, that is, the
expectations of consumers and producers are not formed in a forward-looking way that is
consistent with the model, but are extrapolations based upon past patterns. Work is being carried
out on incorporating forward-looking expectations that are consistent with the model. This
requires, inter alia, a further strengthening of the theoretical foundations of the model and,
therefore of the long-term simulation properties. ldeally, the model will converge towards a
steady state that is theoretically well founded and that will act as an anchor for forward-looking
behaviour. This stage has not been reached yet. This process has been initiated by incorporating
not only static, but also dynamic homogeneity of wages and prices. This will guarantee that in the
long run nominal variables will not affect the natural rate of unemployment rate and potential
output. The reverse of this dynamic homogeneity is that once price movements have been set in

motion they can show a very persistent pattern. The scenarios show a number of examples of this.
This chapter will contain the following information. Section 3.1 provides further details on the

simulation design, including the policy rules used for modelling endogenous monetary and

budgetary policy. Section 3.2 presents the simulation outcomes for each scenario and offers a
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brief explanation of the main results. The outcomes are presented in tables, focusing on a number

of key macroeconomic indicators for a maximum time horizon of six years.

3.1 Simulation design and policy rules

For a proper understanding and interpretation of the simulation outcomes, a number of issues
have to be kept in mind. In most of the scenarios, the shock variables (i.e. interest rates, exchange
rates, wage rates, share prices, house prices) are basically endogenous. During the period that the
shock lasts (for instance the monetary policy shock is sustained for two years), the shock variable
is kept exogenous. During the remainder of the simulation period the relevant equation is
switched on again and the shock variable gradually moves towards the next level of equilibrium.
Often this is the starting position. If a variable is exogenous, such as the oil price in dollars, then

after the shock period, it returns immediately to its initial value.

EUROMON allows for simulations to be carried out under various assumptions concerning the
response of interest rates, exchange rates and budgetary policy. For the sake of comparability all
scenarios are based on the same assumptions, unless stated otherwise. These assumptions entail
1) the (monetary policy) short-term interest rate follows from a Taylor rule; 2) the long-term
interest rate is modelled by a backward-looking term-structure rule; and 3) the exchange rate
follows from an equation combining long-run purchasing power parity with uncovered interest
rate parity in the short run. With respect to budgetary policy long-term fiscal solvency is
assumed. This means that in the long run government budget deficits and, therefore, explosive
growth paths of the public sector debt are ruled out. Further details on the implemented policy

rules are given below.

Monetary policy

Each of the monetary authorities (of the euro area, the UK, Japan and the US) adjust the policy-
controlled interest rate systematically according to a Taylor rule. In EUROMON, this is the three-
month interest rate. This means that the policy interest rate responds to the deviation of current
inflation from an inflation target and to the deviation of actual output from potential output (the
output gap) in line with equation (23). The implemented policy rules imply that the ECB applies a
weight on the inflation rate that is twice that on the output gap. It is further assumed that in
relative terms the Fed places slightly more emphasis on the output gap than the ECB. Both

monetary authorities use an inflation target of 2%. In the model simulations presented below,
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the monetary authorities respond immediately to deviations of actual inflation and output relative
to their target levels (there is no policy smoothing). For Sweden and Denmark, monetary policies

are assumed to run entirely in parallel with ECB policy.

Long-term interest rates

As the standard approach we assume that long-term interest rates follow the backward-looking
term-structure relationship described by equation (26). This implies that in terms of deviations
from baseline long rates catch up with the money market rate with some lag, whereby the term

premium is restored within a fairly short time-span.

Exchange rates

The standard equation used here for the euro-dollar rate is backward-looking and reflects a
combination of long-term purchasing power parity (of prices in the euro area relative to those in
the US) and uncovered interest rate parity (the difference between the euro area and the US
interest rate), as presented by equation (30). The effect of this equation is that the exchange rate is
primarily determined by interest rate differentials in the short-term (an increase in interest rates
leads to an appreciation of the domestic currency), whereas purchasing power parity holds in the
long run. In general, our approach is in line with that followed in the Bundesbank’s multi-country

model.

Fiscal solvency

The nature of budgetary policy is such that long-term fiscal solvency is guaranteed, by modelling
the income tax rate through a policy rule. According to this policy rule, the income tax rate
responds to deviations of the government financial balance relative to its the original level (both
expressed as a percentage of GDP) in such a way that, for example, budget deficits are removed
gradually through an increase in the income tax rate. The precise speed at which budget deficits
are removed depends not only on the policy rule used, but also on the macroeconomic impact of
the shock in question and its interaction with the policy rule. One aspect of EUROMON’s wage
equations is that part of the burden of such increases in income tax rates will be passed on from

employees to employers.

Government expenditure
In each of the simulations by assumption government consumption and investment are constant in
real terms. However, nominal trends continue to feed through into the government budget.

Government salaries for instance are assumed to be linked to wage growth in the private sector on
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a one-to-one basis. Unemployment benefits depend partly on the volume of unemployment. Other

government expenditure remains constant as a percentage of GDP.

3.2 Simulation results

We present the results of the 14 standard scenarios listed in Box 1. The scenarios relate to
monetary and budgetary policies as well as to exogenous external and internal shocks. Scenario 1
focuses on the impact of a monetary policy shock in the euro area and in the US, using various
underlying assumptions for the behaviour of long-term interest rates and exchange rates.

Scenario 2 addresses the effects of a shock to long-term interest rates (term spread), while
scenarios 3 and 4 focus on exchange rate shocks. Scenarios 5, 6 and 7 deal with fiscal and
budgetary policies, scenario 8 with an oil price shock, scenario 9 focuses on an autonomous
decline in domestic spending (“feel bad” factor), while scenario 10 addresses a temporary shock
to inflation. Scenario 11 presents the effects of house price shocks originating both in the euro
area and in the US, whereas scenario 12 deals extensively with a worldwide fall in share prices.
Finally, scenarios 13 and 14 focus on the labour market, featuring a temporary autonomous wage

shock and a permanent labour supply shock, respectively.

The numbering of the subsections is in line with that of the tables containing the simulation
results. For a number of scenarios, alternative settings have been considered. In some cases, the
alternative setting relates to concomitant circumstances or to shocks in individual countries. The
results presented in the tables relate to the cumulative deviations relative to the baseline
projection. For the majority of variables, these deviations from baseline are expressed in
percentages (shown by P), while for a smaller group of variables the deviations are expressed in
absolute terms (shown by A). As a rule, the absolute deviations relate to either percentage points
or per cent of GDP, as in the case of the trade balance, the government financial balance and the

public sector debt.
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3.2.1 Reduction in the policy-controlled interest rate by 1 percentage point over 8 quarters

A reduction in the euro area policy-controlled interest rate

In this scenario, the monetary policy interest rate in the euro area is kept exogenous over two
years and reduced by | percentage point. Tables 3.1a up to and including Table 3.1d report the
impact of a reduction in the euro area policy rate on the economies of the euro area and the
United States. Two versions of this scenario are presented. In the first version (Table 3.1a and
Table 3.1b) it is assumed that long-term interest rates react according to the backward-looking
term structure rule described in equation (26), while exchange rates follow equation (30),
reflecting the combination of long-term purchasing power parity and short-term uncovered
interest parity. In the second version (Table 3.1c and Table 3.1d) euro area long-term interest
rates and exchange rates are forward-looking in line with the expectation hypothesis of the yield

curve and uncovered interest rate parity, respectively.

Tables 3.1a - 3.1b

Focussing on the first version, Table 3.1a shows the results for the euro area. Owing to the
assumption of a constant term spread in the long run, the long-term interest rate follows the short
rate fairly rapidly. Falling interest rates act as an important stimulus for business and housing
investment in particular. Private consumption also benefits from the increase in real disposable
income, which is mainly due to higher wage growth in a tighter labour market, but is also partly
attributable to slightly lower tax rates in response to a more favourable government financial
position (initially due to reduced interest payments and thereafter to growth in tax revenues).
After three years, the cumulative rise of real GDP relative to baseline reaches 0.6%, which is
accompanied by a 0.5% higher output gap. From year 3 onwards, the policy interest rate is again
determined in line with the Taylor rule. The positive output gap and the upturn in inflation (by
and large 0.4 percentage points higher) cause monetary authorities to raise interest rates from -1.0
percentage point relative to baseline in year 2 to +0.9 percentage point in year 3. The rise in real
interest rates causes output and employment to gradually revert to their baseline levels and halts
the rise in inflation. As Table 3.1b shows, the impact of the reduction in the policy-controlled

interest rate in the euro area on the US economy is very moderate.

Tables 3.1c - 3.1d

In the second version of this monetary policy scenario euro area long-term interest rates and
exchange rates are forward-looking and respond according to the expectation hypothesis of the
yield curve and uncovered interest rate parity, respectively. It is further assumed that risk premia

remain unchanged and that financial markets do not foresee the relaxation of monetary policy, but
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are aware that the interest rate cut will be maintained for two years. As a result, the long-term rate
in the euro area falls much less sharply, namely by 0.17 percentage points in the first year and by
0.06 percentage points in the second year. Since spending in the euro area is particularly sensitive
to changes in the long-term interest rate, the macroeconomic effects of the relaxation of monetary
policy are now smaller compared to the results in the first version of this scenario. Real GDP in
the euro area increases by a maximum of about 0.25%, while inflation increases by less than 0.2
percentage points (see Table 3.1c). The impact on the US economy (Table 3.1d) is again very

limited.

A reduction in the US policy-controlled interest rate

We report three versions of this scenario. In the first version (Table 3.1e and Table 3.1f) it is
assumed that long-term interest rates react according to the backward-looking term structure rule
described in equation (26), while exchange rates follow equation (30), reflecting the combination
of long-term purchasing power parity and short-term uncovered interest parity. In the second
version (Table 3.1g and Table 3.1h), US long-term interest rates and exchange rates are forward-
looking in line with the expectation hypothesis of the yield curve and uncovered interest rate
parity, respectively. In the third version (Table 3.1i and Table 3.1j), we presume that long-term
interest rates in Germany, the United Kingdom and Japan respond according to the estimated
relationships as described by equation (24), while the long-term rates in the other euro area
countries follow the process described in equation (25). In this third approach the long-term
interest rate spillovers from the US to other countries are more direct and larger, notably in the

short run.

Tables 3.1e - 3.1f

The results for the US economy are presented in Table 3.1f. The 1 percentage point reduction in
the US policy-controlled interest rate sustained for two years has a larger impact on the US
economy than a euro area monetary policy shock has on the euro area economy (see Table 3.1a).
After two years, US real GDP is 1.2% above the base level. Both US investment and
consumption are more sensitive to the reduction in interest rates than their euro area counterparts.
Moreover, the US economy responds faster to the relaxation of monetary policy than the euro
area economy. US business employment reaches its maximum effect in year 2 and 3 (+ 0.75%),
while in the euro area the maximum impact (+0.35%) is reached in year 3 and 4. The impact of
the reduction in the US policy-controlled interest rate on the euro area economy is very modest

(Table 3.1¢). This is due to the lack of direct interest rate spillovers in the present set-up.
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Tables 3.1g—3.1h

Focusing on Table 3.1h, the effects of the relaxation of monetary policy on the US economy are
now much smaller due to the relatively modest response of the US capital market rate in the
present setting. After two years, US real GDP is only 0.3% higher, compared to 1.2% under the
assumption of a constant yield curve in the previous scenario (Table 3.1f). So, in EUROMON the
response of long-term interest rates clearly determines the strength of the monetary transmission
process. Again, note that for the present setting too, according to EUROMON monetary policy

shocks have a larger impact in the US than in the euro area.

Tables 3.1i-3.1j

We now repeat the same simulation under the assumption that changes in US interest rates have
direct and larger spillover effects to interest rates elsewhere, according to the estimation results of
equation (24) for the long-term interest rate as presented in Table 2.12. Using these equations, the
response of the US long-term interest rate itself stands midway between the responses in the
previous two scenarios. Not surprisingly, the same holds for the effects on key US
macroeconomic indicators such as real GDP and inflation (see Table 3.1j). In contrast with the
previous scenarios, lower US capital market rates now directly spill over to the euro area (see
Table 3.1i). As a result, real GDP in the euro area benefits more from the relaxation of US

monetary policy, although the effects remain fairly modest.

3.2.2 Worldwide reduction in capital market rates by 1 percentage point over 8 quarters

Tables 3.2a and 3.2b for the euro area and the US, respectively, present the results of a
simultaneous reduction in the capital market interest rates in all countries considered in the
model. Long-term interest rates are thus kept exogenous for two years and reduced by 1
percentage point; from year 3 onwards, they are again endogenous. This scenario can be regarded
as an illustration of the effects of a temporarily lower risk premium. The reduction in the real
long-term rate acts as a stimulus to consumer spending and investment. Business employment
rises and the unemployment rate falls. As a result, wage growth accelerates, resulting in higher
inflation. The central bank responds to the increased output gap and inflation by raising the
monetary policy interest rate, even after the shock to the long-term rate has ended in year 3. As
mentioned earlier, the effects in the US are stronger and adjustment processes are faster than in
the euro area. The maximum effect on US real GDP occurs in year 2 (+1.1%), whereas in the
euro area real GDP reaches its biggest effect in year 3 (+0.7%). The inflationary effects of lower

interest rates are more persistent in the euro area.
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3.2.3 Permanent appreciation of the effective exchange rate of the US dollar by 10%

The exchange rates are exogenous over the entire simulation horizon, and the US dollar
appreciates by 10% on a permanent basis against all other currencies. This is attended by a 2.4%
effective depreciation of the euro. Euro area exports rise and imports decline, resulting in a 0.1%
rise of real GDP in the short run (Table 3.3a). However, higher inflation erodes private
consumption and triggers a rise of the policy-controlled and capital market interest rates in the

euro area, which forces real GDP to fall below baseline in the medium term.

For the US the effective appreciation of its currency by 10% is accompanied by a substantial
weakening of competitiveness and a subsequent fall in exports (Table 3.3b). Real GDP declines
relative to baseline by a maximum of 0.6% in year 3. The lower inflation and output gap lead to

lower interest rate levels, which will cause spending to rise again in the medium term.

3.2.4 Permanent appreciation of the effective exchange rate of the euro by 10%

In a similar exercise, the euro appreciates by 10% against all other currencies on a permanent
basis. Table 3.4a gives the results for the euro area. In the short run, the effective appreciation of
the euro by 10% leads to a fall in real GDP by 0.4% that is mainly caused by the decline in
exports to countries outside the euro area. Lower import prices drive inflation down, contributing
to a substantial interest rate cut which triggers a recovery of the euro area economy and causes

output to rise above its baseline level as from year 4.

For the US the appreciation of the euro boils down to an effective dollar depreciation by 3.4%
(Table 3.4b). This improves US competitiveness vis-a-vis the euro area and leads to an increase
in real GDP by approximately 0.2%. In the longer term, however, imported inflation cancels out

this positive stimulus through an increase in interest rates.

3.2.5 Permanent increase in non-wage government consumption by 1% of GDP

Under this heading we present three different scenarios. The first scenario shows the effects of a
permanent increase in non-wage government consumption by 1% of GDP in all euro area
countries for the euro area itself (Table 3.5a) and for The Netherlands (Table 3.5b). The second
scenario repeats this exercise, now assuming that government consumption only rises in the three
largest euro area economies: Germany, France and Italy. Again, we show the results for the euro

area as a whole (Table 3.5¢) and for the Netherlands (Table 3.5d). By differentiating between
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countries, we exploit the potential of a multi-country model. The third scenario concentrates on
the effects of a permanent increase in US non-wage government consumption for the euro area

(Table 3.5€) and the US itself (Table 3.5f).

Permanent increase in non-wage government consumption by 1% of GDP in the euro area

A permanent increase in non-wage government consumption in the euro area by 1% of GDP is a
large demand shock. Initially, through the accelerator mechanism, it induces additional business
investment, but is also accompanied by an increase in imports which moderates the impact on
domestic output. Overall, euro area real GDP is 0.9% higher in the first year (Table 3.5a). The
higher output gap (indicating a rise in future inflation) and, later, higher inflation itself drive up
the policy-controlled interest rate. The reduction in unemployment generates higher wages.
Pressure on wages is further reinforced by the increase in income tax rates which aim to
guarantee sustainability of government finances. Employees will pass on part of tax burden to
employers by negotiating higher wages. As from year 3, the increase in tax rates leads to a lower
real personal disposable income, which together with higher interest rates contributes to a
reduction in consumer spending. After 6 years, real GDP in the euro area is 0.3% lower compared

to its baseline level and consumer prices are about 3% higher.

The same mechanisms play a role in the Netherlands (Table 3.5b). As the openness of the Dutch
economy is relatively strong, a larger part of the domestic fiscal stimulus leaks away to foreign
countries. This explains why initially the impact on real GDP is relatively small in comparison to

the euro area.

Permanent increase in non-wage government consumption by 1% of GDP in France, Germany
and Italy

This scenario concentrates on the effects of an increase in non-wage government consumption in
France, Germany and Italy only. As Table 3.5c¢ illustrates, the effects for the euro area are lower
than before but still substantial. Real GDP increases in the first year by almost 0.7%. Important
differences relative to the previous scenario are evident, particularly in the euro countries that are
not implementing the budgetary relaxation, including the Netherlands (Table 3.5d). Although the
Dutch economy still benefits from higher exports to notably France, Germany and lItaly, it is
immediately adversely affected by the increase in the policy-controlled and capital market interest
rates in the euro area. On balance the negative impact of higher real interest rates prevails as from

year 4.
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Permanent increase in non-wage government consumption by 1% of GDP in the US

Table 3.5e illustrates the effects of permanent 1% GDP increase in non-wage government
consumption in the US on the euro area. One may conclude from this that a budgetary stimulus in
the US, at least without additional (confidence) effects, only has a modest impact on the economy
of the euro area through the usual trade spillovers. Table 3.5f shows the results for the US itself.
The positive impact of the increase in government spending on real GDP initially is larger in the
US than it is in the euro area (compare with Table 3.5a). This is caused by a sharper increase in
business investment in the US. A further conclusion is that the effect of the budgetary stimulus in
the US wears off more rapidly and is less inflationary than the same stimulus in the euro arca.
This difference is due to the more rapid adjustment of employment in the US and a weaker and
less persistent wage-price spiral. As a result US monetary authorities can start easing monetary
policy from as early as year 3, while the policy-controlled interest rate in the euro area stays well

above the baseline level during the whole simulation period.

3.2.6 Permanent ex ante balanced-budget reduction in income taxes by 1% of GDP in the

euro area (accompanied by a reduction in non-wage government consumption)

In this scenario (shown in Table 3.6) the income tax rates are kept exogenous and have been
reduced over the entire simulation horizon so that tax revenues initially fall by 1% of GDP. Fiscal
solvency is assured because government expenditures are cut simultaneously by an equal amount
(ex ante budget neutrality). In the first two years the immediate negative effects of the spending
cuts prevail, causing real GDP to end up below the baseline level. Higher unemployment and
lower income tax rates feed through into lower wage demands and, therefore, into lower inflation.
As from year 3 the positive impact on real GDP prevails. Lower interest rates stimulate
investment, while tax cuts boost purchasing power and private consumption. In the wake of lower
interest payments and wage payments to civil servants and higher indirect tax revenues, the
government financial balance gradually further improves and the debt ratio fails, in spite of the

adverse denominator effect of a lower nominal GDP.

3.2.7 Permanent increase in indirect taxation in the euro area equal to 1% of GDP

In the design of this scenario it has been assumed that the monetary authorities do not counteract
the initial and immediate effects of the increase in indirect taxation (VAT and excise duties) on
inflation. For this reason, the Taylor rule is switched off during the first year of the simulation.
Thereafter the monetary policy rule is switched on again so that second-order and other effects on

inflation feed through in the policy-controlled interest rate. According to Table 3.7, the increase
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in indirect taxation translates immediately into an increase in inflation of 1.4 percentage points.
During the whole of the simulation period, real disposable income and private consumption
remain below their baseline levels. This scenario further illustrates the strong wage-price spiral in
EUROMON, which adds to the persistence of inflation. Owing to the persistence of inflation, the
monetary authorities respond as from year 2 by raising interest rates. This leads to a reduction in
business investment. Eventually after 6 years, real GDP is 0.6% below baseline, whereas

consumer prices are almost 3.5% above baseline.

3.2.8 Increase in oil prices by 25% over 8 quarters

Table 3.8a presents the results for the euro area, Table 3.8b for the US. More expensive oil affects
the economies in the first instance through higher import prices of oil and oil-related products. In
the case of the individual euro countries, energy imports, of which oil products are an important
component, have a slightly smaller weight in total imports than is the case in the US. As a
reflection of this, import prices in the US increase by 2.3% in year 2, compared with an average
increase of 1.6% for the euro countries. Higher import prices feed through to a higher domestic
price level, a process which evolves faster in the US than in the euro area. The monetary
authorities raise interest rates in order to curb the inflationary effects and this adds to the
downward pressure on spending and real GDP. With regard to wage growth, it is assumed that
higher oil prices were not anticipated, so that they translate into higher wages only in the second
year. When the oil price shock comes to an end in year 3, the US economy recovers relatively
quickly, partly due to lower interest rates in line with lower inflation levels. Conversely, in the

euro area, inflation stabilises and real GDP remains below baseline for some time.

3.2.9 Reduction in domestic spending in the US, the UK and Japan over 8 quarters

In this scenario private consumption and business investment are reduced by twice the standard
error of the estimated equations. Negative shocks of this size are not very common, but certainly
not impossible. The shock differs for each country and for each spending category, thereby
underlining the fact that the typical spending shock is by no means a uniform one. The simulation
assumes that the major economies outside the euro area are faced with a sudden exogenous fall in
demand over two years (‘feel bad’ factor). Table 3.9a shows the results for the euro area and
Table 3.9b those for the US. From the latter table it follows that investment in the US declines by
2.7% and consumption by 1.1%. This negative demand shock translates into a reduction in real
GDP in the first year for the US, Japan and the UK relative to their baseline levels of 1.1%, 1.5%

and [.6%, respectively. As a consequence of this, world demand for euro area exports declines, so
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that in year 2 and 3 real GDP in the euro area is 0.2% below the base level. Supported by the
recovery in domestic spending in the US, the UK and Japan in the years after the shock, the
volume of world trade gradually returns back to its original level. Overall, it may be concluded
from these results that the impact on the euro area economy of a negative demand shock outside
the euro area is fairly modest. However, it should also be noted that in the current simulation
international spillovers relate almost exclusively to the trade channel, while interest rate
spillovers are small. Moreover, confidence effects, which are perhaps more important in practice,
have been disregarded altogether. For this reason, share prices have been kept constant over the
whole period in this simulation. However, if required it is possible to combine the results of the
present scenario with those of a scenario that relates to a fall in share prices (see Tables 3.12a to

3.12d inclusive).

3.2.10 Autonomous increase in inflation in the euro area by 1 percentage point over 4

quarters

Annual inflation is shocked by 1 percentage point over 4 quarters. Table 3.10 reports on the
results. The monetary authorities react by raising short-term interest rates immediately. Due to
inflation persistence and price-wage spillovers, the inflation rate remains above its baseline level
during year 2 and 3 by about 0.3 percentage points. Private consumption and investment are
down because real personal disposable income is lower and interest rates are higher. Output and
employment fall below their baseline levels. In the medium term inflation is back to base and

monetary policy is relaxed. As a result the economy gradually recovers.

3.2.11 Reduction in house prices by 10% over 8 quarters

In this scenario house prices are reduced by 10% over 8 quarters and. Table 3.11a and Table
3.11b relate to a house price shock in the euro area and the US, respectively. The value of home
ownership is an important component of households’ total net wealth and, therefore, an increase
in house prices leads to an increase in private consumption. For most euro area countries,
however, including Germany and France, the estimated or calibrated long-term wealth elasticity
of consumption is fairly low (in the order of 0.05). For this reason, the reduction in consumption
in the euro area as a result of the house price shock is not very large (maximum effect is -0.25%).
Once again, it should be noted that this disregards additional effects such as confidence effects
and effects related to changes in the withdrawal of home equity. Results in the US are about twice

as large as in the euro area.
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3.2.12 Worldwide fall in share prices by 25% over 8 quarters

The reported effects of a world wide fall in share prices relate to three different settings. First, we
focus on the results of a worldwide fall in share prices alone (Tables 3.12a and 3.12b). Second, it
is assumed that the fall in share prices is attended by an increase in the cost of external financing
(Tables 3.12c and 3.12d). Third, in addition to this it is further assumed that consumer confidence
worsens (Table 3,12¢ and 3,12f). For all three scenarios, results are reported for both the euro
area and the US. In order to emphasise the global nature of the equity price shock a uniform time-
path for share prices has been postulated. Share prices are treated as exogenous over the whole of
the simulation period. In the first 8 quarters they are 25% below their baseline levels.
Subsequently they revert to the starting position in two years time, while as from year 5 they
remain at their baseline levels. The uniform design of the simulation enhances the comparability

of the results.

Table 3.12a - 3.12b

This scenario focuses on the impact of 25% lower share prices alone, disregarding additional
effects. The fall in share prices reduces the net wealth of households and therefore affects
consumption. There are no direct effects on other spending categories. As the wealth elasticity of
consumption is stronger in the US (0.2) than in the euro area (0.05), the macroeconomic effects in
the US are significantly larger. In the US, consumption falls by a maximum of 2.7%, compared
with only 0.5% in the euro area. The maximum impact on real GDP is -1.8% in the US versus

-0.5% in the euro area.

Tables 3.12c - 3.12d

Here, it is assumed that the drop in share prices is accompanied by a 1 percentage point increase
in the external finance premium for businesses. This channel is not captured in EUROMON’s
non-residential investment equations, mainly because it is difficult to quantify empirically. Lower
share prices make it more difficult to finance new investment, for example, because bank loans
become more expensive as a result of the lower value of the firms’ assets (collateral). In fact it is
assumed that the user cost of capital is raised by 1 percentage point over two years. In this setting,
business investment suffers much more from the drop in share prices. In the US, the maximum
impact on real GDP now reaches -2.8%, while in the euro area the maximum effect on output is -

1.2%.
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Tables 3.12¢ - 3.12f

Now, we also add the effects of a reduction in consumer confidence, which is attended by an
additional negative shock to private consumption of twice the standard error of the relevant
estimated equations, sustained for eight quarters. For the euro area and the US, this amounts to an
additional reduction in consumption by 1.4% and 1.1%, respectively. It will come as no surprise
that the overall impact on real GDP in this extended scenario is larger than in the previous one. In
the US, real GDP drops 3.2% below its baseline level, whereas in the euro area the maximum

reduction relative to the baseline level is 2.0%.

3.2.13 Autonemous increase in the wage level by 1% over 4 quarters

Two versions of this scenario are shown. In the first scenario we assume a uniform wage shock in

all euro area countries. The second scenario focuses on the results of a German wage shock only.

Autonomous increase in the wage level in the euro area by 1% over 4 quarters

The monetary authorities raise the policy-controlled interest rate in order to contain inflation
(Table 3.13a). On balance higher interest rates and reduced profitability and competitiveness
drive real GDP slightly below baseline. Increased real labour costs further add to the reduction in
employment. In the medium term, lower inflation leads to lower interest rates, as a result of
which the economy recovers slowly. Due to the persistence of the wage-price spiral, in year 6

wages and prices are still about 0.8% above their baseline levels.

Autonomous increase in the wage level in Germany by 1% over 4 quarters

The effects of a German wage shock on the euro area economy are qualitatively similar to those
of a wage shock throughout the euro area as a whole. The size of the effects is, of course, smaller.
The monetary authorities now raise interest rates much less sharply, because only German
inflation is higher. For the euro area as a whole, the higher interest rates lead to a modest
reduction in real output levels (Table 3.13b). In Germany itself private consumption benefits from
higher real wages whereas the initial reduction in profitability and competitiveness is not strong
enough to counterbalance the positive impact of higher consumption on real GDP (Table 3.13c¢).
In the longer run, however, Germany prices itself out of the market relative to its competitors, and

hence exports decline and imports increase.
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3.2.14 Permanent reduction in the supply of labour in the euro area by 1%

The reduction in the supply of labour, for example because of ageing, leads to a lower
unemployment rate and a lower potential output (Table 3.14). It induces upward pressures on real
wages, causing employment to fall. Initially, the output gap widens due to the lower potential
output. The central bank responds by raising interest rates, which reduces spending. In year 2
interest rates continue to rise because higher wage growth translates into higher inflation. A
process starts whereby employment adjusts to the lower supply of labour through lower output
and higher real product wages. In year 6 real GDP is 1.3% below its baseline level, while the

unemployment rate is now 0.2 percentage points above its baseline level.
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Tables with simulation results
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Table 3.1a

Reduction in the policy-controlled interest rate in the euro area by 1 percentage point over 8 quarters

(response of long-term interest rates according to backward looking term structure)
Cumulated effects in percentages, unless stated otherwise

Euro Area
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (euro per US$)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

0.20
0.03
-0.02
0.16

0.04

Year 2

0.56
0.19
-0.15
0.40

0.32
-0.09
0.16
0.15
0.32
0.12
0.14

0.93
0.90

-0.08

0.51

-0.73
0.31
0.51
0.48

Year 3

0.61
0.72
2.43
1.61
0.39
1.08

0.48
0.37
-0.28
0.26

0.86
0.57
0.51
0.16
0.07
0.43
0.35

0.88
1.49

-0.13
-1.69
0.19

Year4

0.12
0.36
-0.27
-0.03

1.34
1.33
1.01
0.34
-0.09
0.89
0.50

0.75
1.69

0.01
-1.75
-0.09

Year 5

-0.07

0.24
-0.18
-0.06

1.74
1.76
1.51
0.70
0.01
1.38
0.50

1.1
2.02

0.18
-1.79
-0.19

-0.18

0.07
-0.05
-0.01

2.05
2.03
1.94
1.10
0.23
1.81
0.41

1.57
227

0.30
-1.74
-0.28

0.49
0.51
0.17
-6.69

0.39
0.41
-0.48

-0.20
0.53
0.63
0.65

> U U U UUTTU > T > T U U TUUTO

> o

> >

T U U UTTUUT>» >

T U U

A: Absolute difference from base level
P: Percentage difference from base level

(+) reflects a depreciation of the euro
** (+) reflects an appreciation
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EUROMON: the multi-country model of De Nederlandsche Bank

Table 3.1b

Reduction in the policy-controlled interest rate in the euro area by 1 percentage point over 8 quarters
(response of long-term interest rates according to backward looking term structure)
Cumulated effects in percentages, unless stated otherwise

United States

Effects Year1 Year2 Year3 Year4 Year5 Year6

Real gross domestic product (GDP) -0.01 -0.01 0.02 0.06 0.07 0.05 P
Private consumption 0.00 0.00 0.01 0.01 0.00 -0.03 P
Business investment -0.01 -0.01 0.06 0.14 0.13 0.05 P
Housing investment 0.00 0.01 0.01 -0.01 -0.03 -005 P
Exports -0.03 -0.02 0.20 0.46 0.53 051 P
Imports 0.00 0.03 0.12 0.16 0.10 000 P
Output gap -0.01 -0.01 0.03 0.07 0.07 005 A
Business employment 0.00 -0.01 0.01 0.04 0.06 005 P
Unemployment (% of labour force) 0.00 0.01 -0.01 -0.03 -0.05 -0.04 A
Labour productivity per person 0.00 0.00 0.02 0.03 0.02 0.00 P
Compensation per employee 0.00 -0.01 -0.01 0.00 0.02 0.06 P
Unit labour cost 0.00 -0.01 -0.03 -0.03 0.01 006 P
Private consumption deflator 0.00 -0.01 -0.02 -0.02 0.00 0.04 P
Export deflator -0.03 -0.09 -0.06 0.02 0.08 014 P
Import deflator -0.03 -0.11 -0.12 -0.01 0.09 016 P
GDP deflator 0.00 0.00 -0.01 -0.02 -0.01 003 P
Inflation (private consumption deflator) 0.00 0.00 -0.01 0.00 0.02 004 A
Cash flow -0.01 -0.01 0.03 0.07 0.06 005 P
Personal disposable income 0.00 0.00 0.00 0.01 0.03 0.06 P
Trade balance (% GDP) 0.00 0.00 0.02 0.03 0.03 003 A
Government debt (% GDP) 0.00 0.01 -0.01 -0.05 -0.07 -0.06 A
Government financial balance (% GDP) 0.00 0.00 0.01 0.01 0.00 -0.01 A
Short-term interest rate (percentage points) -0.01 -0.01 0.01 0.05 0.08 0.09 A
Long-term interest rate (percentage points) 0.00 -0.01 0.00 0.04 0.07 0.08 A
Exchange rate (US$ per euro)* -0.99 -1.00 0.82 0.60 0.26 -0.17 P
Share price index 0.02 0.08 0.03 -0.26 -0.55 -0.72 P
House price index 0.00 0.00 -0.01 -0.04 -0.05 -0.01 P
M3 0.00 0.00 -0.02 -0.03 -0.03 000 P
Bank loans 0.00 0.00 0.03 0.05 -0.01 -0.16 P
Net wealth private sector 0.00 0.00 0.03 0.07 0.12 0.24 P
Effective exchange rate ** 0.40 0.41 -0.31 -0.24 -0.13 0.03 P
World trade volume 0.02 0.23 0.54 0.60 0.48 034 P
Weighted export price -0.38 -0.37 0.36 0.36 0.37 0.36 P
Weighted import price -0.43 -0.42 0.42 0.42 0.43 040 P

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the US$
** (+) reflects an appreciation
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Table 3.1c

Reduction in the policy-controlled interest rate in the euro area by 1 percentage point over 8 quarters
(Euro Area long-term interest rates respond in line with expectation hypothesis and exchange rates

in line with uncovered interest rate parity)

Cumulated effects in percentages, unless stated otherwise

Euro Area
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (euro per US$)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

0.12
0.03
0.37
0.05
0.14
0.02

0.14
0.03
-0.02
0.11

0.04
-0.07
0.03
0.12
0.31
0.02
0.03

-1.20

0.78
0.73

Year 2

0.24
0.13
1.10
0.21
0.20
0.22

0.25
0.11
-0.08
0.15

0.24
0.09
0.16
0.17
0.35
0.13
0.13

Year 3

0.13
0.11
1.01
0.19
0.14
0.40

0.06
0.15
-0.12
-0.02

0.48
0.49
0.35
0.11
-0.01
0.31
0.19

0.26
0.53

-0.02

Year4

-0.03
-0.08
0.36
-0.08
0.15
0.27

-0.14

0.07
-0.06
-0.12

0.57
0.68
0.51
0.19
-0.12
0.47
0.16

0.38

-0.16
0.14

Year 5

-0.06
-0.11
0.10
-0.23
0.10
0.09

-0.17
-0.02

0.01
-0.06

0.60
0.65
0.61
0.34
-0.04
0.58
0.09

Year 6

-0.06
-0.11
0.05
-0.24
0.02
-0.02

-0.15
-0.08
0.06
0.00

0.58
0.57
0.64
0.44
0.07
0.62
0.03

-0.03
0.02
0.22
0.23

T U UTUTUTO

T > U >

> U U U UUTU

v o

> > >

T U U T OO > >

T U TUTU

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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Table 3.1d

Reduction in the policy-controlled interest rate in the euro area by 1 percentage point over 8 quarters
(Euro Area long-term interest rates respond in line with expectation hypothesis and exchange rates

in line with uncovered interest rate parity)

EUROMON: the multi-country model of De Nederlandsche Bank

Cumulated effects in percentages, unless stated otherwise

United States
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (US$ per euro)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

-0.01
0.00
-0.02
0.00
-0.06
0.00

-0.01
-0.01

0.01
-0.01

0.00
0.00
0.00
-0.06
-0.06
0.00
0.00

-0.02
0.00

-0.01
0.00

-0.01
-0.01
-1.60
0.04
0.00
0.00
0.00
0.00

0.64

-0.61
-0.70

Year 2

-0.02
0.01
-0.03
0.01
-0.08
0.05

-0.02
-0.02
0.01
0.00

-0.01
-0.01
-0.01
-0.12
-0.16
-0.01
-0.01

-0.03
-0.01

0.00
0.00

-0.03
-0.02
-0.62
0.17
0.01
-0.01
0.00
-0.01

0.26

-0.21
-0.25

Year 3

0.01
0.02
0.03
0.02
0.07
0.12

0.01
0.00
0.00
0.01

-0.03
-0.04
-0.03
-0.05
-0.12
-0.02
-0.02

0.01
-0.02

0.00
0.01

-0.02
-0.02
0.96
0.21
-0.01
-0.03
0.05
-0.02

-0.37

0.41
0.47

Year 4

0.04
0.02
0.10
0.00
0.20
0.11

Year 5

0.04
0.01
0.09
-0.02
0.20
0.03

T > T > T U U UTUU

> U U UTUUTO

v T

> > >

T U U TUTUTU> >

T T TUU

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the US$
** (+) reflects an appreciation
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Table 3.1e

Reduction in the policy-controlled interest rate in the United States by 1 percentage point over 8 quarters
(response of long-term interest rates according to backward looking term structure)
Cumulated effects in percentages, unless stated otherwise

Euro Area
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (euro per US$)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

-0.01
0.00
0.00
0.00

-0.02
0.00

-0.01
0.00
0.00

-0.01

-0.01

0.00
-0.01
-0.03
-0.15
-0.01
-0.01

-0.03
-0.01

0.03

Year 2

0.02
0.02
0.06
0.01
0.06
0.04

0.03
0.00
0.00
0.03

-0.05
-0.08
-0.06
-0.06
-0.24
-0.05
-0.05

0.00
-0.03

0.06
0.00
0.02

-0.05
-0.05
-0.96
0.50
-0.03
-0.01
0.02
0.07

0.25
0.24
-0.16
-0.16

Year 3

0.10
0.03
0.14
0.01
0.26
0.13

0.11
0.02
-0.02
0.08

-0.05
-0.14
-0.08
-0.03

0.04
-0.08
-0.02

Year4

0.08
0.02
0.08
-0.02
0.30
0.18

0.09
0.06
-0.04
0.03

0.02
-0.01
-0.02

0.01

0.09
-0.03

0.06

Year 5

0.05
-0.01
0.00
-0.07
0.26
0.15

0.04
0.07
-0.05
-0.02

0.10
0.1
0.06
0.05
0.00
0.04
0.07

Year 6

0.02
-0.02
-0.07
-0.11

0.24

0.12

0.02
0.04
-0.03
-0.03

0.16
0.18
0.12
0.12
-0.07
0.10
0.07

T > T > T U UTUTUTO

> U U U UUTU

v o

> > >

T U U T OO > >

T U TUTU

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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Table 3.1f

EUROMON: the multi-country model of De Nederlandsche Bank

Reduction in the policy-controlled interest rate in the United States by 1 percentage point over 8 quarters
(response of long-term interest rates according to backward looking term structure)
Cumulated effects in percentages, unless stated otherwise

United States
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (US$ per euro)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

0.48
0.24
-0.20
0.25

0.07

Year 2

1.18
1.17
3.03
1.34
0.27
1.55

1.17
0.75
-0.61
0.49

0.45
-0.05
0.17

-0.97
0.05
0.94
0.94

Year 3

0.84
0.74
3.03
1.95
0.17
1.81

0.67
0.74
-0.61
0.13

1.02
0.89
0.61
0.45
0.25
0.49
0.44

0.88
1.66

-0.23
-2.10
0.27

Year4

-0.12

0.27
-0.22
-0.12

1.38
1.50
1.13
0.79
0.07
1.00
0.51

0.51
1.83

-0.06
-1.81
-0.22

Year 5

-0.42
-0.06

0.05
-0.08

1.63
1.71
1.49
1.25
0.03
1.41
0.36

0.83
2.09

0.00
-1.58
-0.32

-0.39
0.10
0.41
0.42

Year 6

-0.14
0.13
-0.19
0.87
-0.35
0.69

-0.42
-0.18
0.15
0.02

1.75
1.74
1.67
1.55
0.14
1.63
0.18

-0.75
0.08
0.84
0.85

> U U U UUTTU > T > T U U TUUTO

> o

> >

T U U UTTUUT>» >

T U U

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the US$
** (+) reflects an appreciation
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Table 3.1g

Reduction in the policy-controlled interest rate in the United States by 1 percentage point over 8 quarters

(US long-term interest rates respond in line with expectation hypothesis and exchange rates

in line with uncovered interest rate parity)

Cumulated effects in percentages, unless stated otherwise

Euro Area
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (euro per US$)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

-0.04
0.00
-0.03
0.00
-0.09
0.00

-0.05
-0.01

0.01
-0.03

-0.02

0.01
-0.03
-0.08
-0.29
-0.02
-0.03

-0.09
-0.03

0.04
0.01

-0.08
-0.06
-1.63
0.45
-0.01
0.01
-0.01
0.02

0.76

-0.51
-0.48

Year 2

0.01
0.03
0.05
0.03
-0.02
0.01

0.01
-0.02
0.02
0.03

-0.11
-0.14
-0.11
-0.09
-0.29
-0.09
-0.09

-0.04
-0.08

0.04
0.03

-0.13
-0.12
-0.62
1.15
-0.02
0.03
0.05
0.04

-0.01

-0.03
-0.03

Year 3

0.08
0.06
0.14
0.05
0.13
0.08

0.09
0.00
0.00
0.08

-0.13
-0.21
-0.15
-0.03

0.05
-0.14
-0.04

Year 4

0.06
0.04
0.09
0.04
0.13
0.09

Year 5

0.04
0.02
0.03
0.01
0.10
0.06

Year 6

0.02
0.00
-0.03
-0.02
0.09
0.04

0.01

T > T > T U U UTUU

> U U UTUUTO

v T

> > >

T U U TUTUTU> >

T T TUU

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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Table 3.1h

EUROMON: the multi-country model of De Nederlandsche Bank

Reduction in the policy-controlled interest rate in the United States by 1 percentage point over 8 quarters

(US long-term interest rates respond in line with expectation hypothesis and exchange rates

in line with uncovered interest rate parity)

Cumulated effects in percentages, unless stated otherwise

United States
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (US$ per euro)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

0.14
0.11
0.34
0.06
0.12
0.10

Year 2

0.32
0.21
1.02
0.26
0.30
0.33

Year 3

0.05
-0.13
0.71
0.18
0.23
0.09

0.17

-1.30
0.38

-0.43
-0.46

Year 4

-0.10
-0.21
0.09
-0.17
0.06
-0.25

-0.18
-0.03

0.03
-0.08

0.31
0.39
0.31
0.28

Year 5

-0.10
-0.13
-0.02
-0.14
-0.04
-0.13

-0.18
-0.08

0.06
-0.03

0.33
0.37
0.35
0.32
0.09
0.34
0.04

Year 6

-0.06
-0.06
0.09
-0.01
-0.08
0.06

-0.13
-0.07
0.06
0.00

0.33
0.33
0.34
0.32
0.06
0.35
-0.01

0.30
0.31

0.00
-0.07
-0.08

-0.10
-0.06
0.02
0.27
0.48
-0.33
0.34
0.30

-0.16
0.05
0.11
0.10

T > T > T U U UTUU

> U U UTUUTO

v T

> > >

T U U TUTUTU> >

T T TUU

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the US$
** (+) reflects an appreciation
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Table 3.1i

Reduction in the policy-controlled interest rate in the United States by 1 percentage point over 8 quarters
(response of long-term interest rates according to empirical equation including

international interest rate spillovers)

Cumulated effects in percentages, unless stated otherwise

Euro Area
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (euro per US$)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

0.00
0.01
0.04
0.03
-0.02
0.01

0.00
0.00
0.00
0.00

-0.01
-0.01
-0.01
-0.03
-0.15
-0.01
-0.01

Year 2

0.06
0.08
0.20
0.15
0.03
0.08

Year 3

0.13
0.12
0.28
0.24
0.21
0.20

Year 4

0.11
0.07
0.14
0.17
0.31
0.25

Year 5

0.08
0.04
0.03
0.07
0.30
0.22

T > T > T U U UTUU

> U U UTUUTO

v T

> > >

T U U TUTUTU> >

T T TUU

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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Table 3.1j

EUROMON: the multi-country model of De Nederlandsche Bank

Reduction in the policy-controlled interest rate in the United States by 1 percentage point over 8 quarters
(response of long-term interest rates according to empirical equation including

international interest rate spillovers)

Cumulated effects in percentages, unless stated otherwise

United States
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (US$ per euro)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

0.23
0.23
0.51
0.13
0.09
0.17

Year 2

0.72
0.66
1.90
0.71
0.29
0.85

Year 3

0.80
0.70
2.55
1.29
0.26
1.32

Year 4

0.43
0.40
1.58
1.26
0.02
0.99

Year 5

0.08
0.17
0.51
1.08
-0.14
0.72

Year 6

-0.15
0.03
-0.17
0.86
-0.21
0.56

-0.40
-0.12

-0.06

1.48

T > T > T U U UTUU

> U U UTUUTO

v T

> > >

T U U TUTUTU> >

T T TUU

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the US$
** (+) reflects an appreciation
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Table 3.2a

Worldwide reduction in capital market interest rates by 1 percentage point over 8 quarters
Cumulated effects in percentages, unless stated otherwise

Euro Area
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (euro per US$)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

0.13
0.10
0.40
0.26
0.02
0.05

0.14
0.02
-0.02
0.12

0.02

-0.06

0.03
0.03

Year 2

0.47
0.51
1.31
1.09
0.23
0.40

0.48
0.15
-0.12
0.36

0.23

-0.08

0.03

Year3

0.70
0.81
1.84
1.95
0.64
1.03

0.64
0.34
-0.26
0.40

0.70

Year 4

0.62
0.76
1.42
2.1
0.99
1.49

0.47
0.45
-0.34
0.18

1.31

0.21

0.08
0.11

Year 5

0.43
0.59
0.65
1.65
1.1
1.52

0.22
0.40
-0.30
0.02

1.90
1.84
1.50
0.65
-0.01
1.34
0.62

1.21
227

Year 6

0.26
0.44
-0.04
1.00
1.06
1.32

0.02
0.23
-0.17
-0.01

241

o > U U UTU U T > T > T U U UTUTU

> > >

T U U U T U > >
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A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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Table 3.2b

EUROMON: the multi-country model of De Nederlandsche Bank

Worldwide reduction in capital market interest rates by 1 percentage point over 8 quarters
Cumulated effects in percentages, unless stated otherwise

United States
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (US$ per euro)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

0.49
0.57
0.92
0.32
-0.01
0.42

0.51
0.26
-0.21
0.27

0.08
-0.19

0.34

-0.33
-0.32

Year 2

1.07
1.22
2.44
1.49
-0.01
1.62

1.06
0.69
-0.56
0.44

0.44

0.69

-0.64

Year3

1.1
1.27
2.83
2.40
0.09
2.32

0.97
0.84
-0.69
0.32

1.00
0.68
0.57
0.12

Year 4

0.51
0.67
1.36
217
0.25
1.76

0.25
0.49
-0.40
0.02

1.48

0.06

0.20

Year 5

0.11
0.35
0.07
1.61
0.32
1.21

-0.19

0.12
-0.10
-0.04

1.83
1.87

1.57
1.28

-0.40

0.88

Year 6

-0.04
0.28
-0.43
1.30
0.30
1.04

-0.32
-0.09
0.07
0.02

2.06

-0.62

1.39

o > U T U U TUTU T > T > T T U U TUTU

> > >
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A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the US$
** (+) reflects an appreciation
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Table 3.3a

Permanent appreciation of the effective exchange rate of the US-dollar by 10%
Cumulated effects in percentages, unless stated otherwise

Euro Area
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (euro per US$)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

0.12
-0.01
0.07
-0.01
0.26
-0.04

0.15
0.03
-0.03
0.10

0.10

Year 2

0.10
-0.15
-0.17
-0.13

0.34
-0.20

0.13
0.12
-0.09
-0.02

0.59
0.61

-2.39

1.77
1.71

Year3

-0.06
-0.38
-0.53
-0.38

0.24
-0.43

-0.02

0.14
-0.11
-0.21

1.19

-2.39

1.89
1.83

Year 4

-0.22
-0.59
-0.85
-0.68

0.12
-0.63

-0.17

0.06
-0.04
-0.30

1.79
2.1
1.98
1.38

Year 5

-0.37
-0.78
-1.11
-0.94

0.01
-0.80

-0.30
-0.10

0.07
-0.31

2.35

-2.39

233

Year 6

-0.48
-0.93
-1.23
-1.14
-0.10
-0.94

-0.38
-0.25

0.19
-0.27

2.80

o > U T U UTUTU T > T > T T U U TUTU

> > >
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A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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Table 3.3b

EUROMON: the multi-country model of De Nederlandsche Bank

Permanent appreciation of the effective exchange rate of the US-dollar by 10%
Cumulated effects in percentages, unless stated otherwise

United States
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

-0.15
0.00
-0.22
0.01
-0.85
0.00

-0.17
-0.09

0.07
-0.07

-0.02
0.05

Year 2

-0.47
0.08
-0.70
0.15
-2.60
0.42

-0.53
-0.34

0.28
-0.16
-0.21
-0.06
-0.13
-2.28
-2.38
-0.09
-0.12

-0.73
-0.25

-0.19
-0.05

-0.55

-0.38

-8.72

Year3

-0.56
0.34
-0.64
0.42
-3.59
1.42

-0.62
-0.51

0.41
-0.08

-0.62
-0.55
-0.49
-3.14
-3.78
-0.39
-0.37

-0.94
-0.60

-0.31
0.04

-0.93

-1.11

Year 4

-0.40
0.73
0.02
0.65

-4.06
2.51

-0.46
-0.48
0.39
0.07

Year 5

-0.12
1.09
0.87
0.73

-4.11
3.25

-0.18
-0.31
0.25
0.20

-1.86
-2.05
-1.81
-4.57
-5.27
-1.63
-0.73

Year 6

0.17
1.35
1.56
0.70
-3.85
3.56
0.08
-0.08
0.06
0.27

-2.49

-0.73

> > > o > U U UTU U T > T > T U U UTUTU
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A: Absolute difference from base level
P: Percentage difference from base level

** (+) reflects an appreciation
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Table 3.4a

Permanent appreciation of the effective exchange rate of the euro by 10%

Cumulated effects in percentages, unless stated otherwise

Euro Area
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

-0.35
0.01
-0.32
0.04
-0.83
-0.02

-0.43
-0.08

0.06
-0.30

-0.16

-0.15

Year 2

-0.41
0.18
-0.15
0.30
-1.45
-0.25

-0.49
-0.30

0.23
-0.13

Year3

-0.17
0.54
0.49
0.77

-1.51

-0.08

-0.24
-0.39
0.29
0.22

-1.86

-1.03

Year 4

0.15
0.98
1.26
1.33
-1.38
0.28

0.08
-0.26
0.20
0.46

-2.87
-3.30
-2.98
-2.76
-4.15
-2.68
-1.15

Year 5

0.48
1.39
1.95
1.82
-1.09
0.70

0.39
0.02
-0.01
0.54

-3.80
-4.33
-4.05
-3.49
-4.53
-3.75
-1.11

Year 6

0.75
1.68
2.35
217
-0.69
1.12

0.61
0.34
-0.26
0.51

-4.54
-5.05
-4.93
-4.15
-4.88
-4.67
-0.92

-3.64
-2.86

-0.68
0.61
-0.93

-1.01
16.48

> > > o > U T U U TUTU T > T > T T U U TUTU
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A: Absolute difference from base level
P: Percentage difference from base level

** (+) reflects an appreciation
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EUROMON: the multi-country model of De Nederlandsche Bank

Table 3.4b

Permanent appreciation of the effective exchange rate of the euro by 10%
Cumulated effects in percentages, unless stated otherwise

United States

Effects Year1 Year2 Year3 Year4 Year5 Year6

Real gross domestic product (GDP) 0.05 0.16 0.19 0.15 0.06 -0.03 P
Private consumption 0.00 -0.03 -0.12 -0.24 -0.35 -043 P
Business investment 0.08 0.23 0.20 -0.02 -0.30 -052 P
Housing investment 0.00 -0.05 -0.15 -0.22 -0.25 -024 P
Exports 0.31 0.82 1.06 1.16 1.17 114 P
Imports 0.00 -0.21 -0.64 -1.05 -1.30 -138 P
Output gap 0.06 0.18 0.22 0.17 0.08 0.00 A
Business employment 0.03 0.12 0.18 0.18 0.12 0.05 P
Unemployment (% of labour force) -0.03 -0.10 -0.15 -0.14 -0.10 -0.04 A
Labour productivity per person 0.03 0.05 0.03 -0.02 -0.06 -0.09 P
Compensation per employee 0.01 0.08 0.23 0.45 0.72 099 P
Unit labour cost -0.02 0.03 0.20 0.48 0.79 1.08 P
Private consumption deflator 0.00 0.05 0.19 0.42 0.71 100 P
Export deflator 0.31 0.83 1.14 1.43 1.70 196 P
Import deflator 0.27 1.00 1.59 1.99 222 234 P
GDP deflator 0.00 0.04 0.15 0.36 0.63 093 P
Inflation (private consumption deflator) 0.00 0.05 0.14 0.23 0.28 029 A
Cash flow 0.10 0.25 0.34 0.43 0.57 076 P
Personal disposable income 0.02 0.09 0.23 0.45 0.69 092 P
Trade balance (% GDP) 0.03 0.05 0.09 0.13 0.16 0.18 A
Government debt (% GDP) -0.04 -0.14 -0.22 -0.25 -0.24 -022 A
Government financial balance (% GDP) 0.01 0.02 -0.01 -0.07 -0.13 -0.16 A
Short-term interest rate (percentage points) 0.05 0.19 0.34 0.41 0.42 0.37 A
Long-term interest rate (percentage points) 0.04 0.17 0.31 0.39 0.41 037 A
Exchange rate (US$ per euro)* 10.00 10.00 10.00 10.00 10.00 1000 P
Share price index -0.17 -1.09 -2.49 -3.17 -3.54 -344 P
House price index -0.02 -0.07 -0.05 0.12 0.40 073 P
M3 -0.01 0.03 0.14 0.38 0.75 118 P
Bank loans 0.01 0.00 -0.23 -0.85 -1.72 -2.66 P
Net wealth private sector 0.02 0.10 0.30 0.78 1.54 249 P
Effective exchange rate ** -3.44 -3.44 -3.44 -3.44 -3.44 -344 P
World trade volume -0.01 -0.15 -0.13 -0.04 0.09 028 P
Weighted export price 3.43 3.29 3.12 2.93 2.79 2.67 P
Weighted import price 3.93 3.80 3.61 3.39 3.19 3.04 P

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the US$
** (+) reflects an appreciation
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Table 3.5a

Permanent increase in non-wage government consumption by 1% of GDP in all euro area countries
Cumulated effects in percentages, unless stated otherwise

Euro Area
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (euro per US$)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

0.90
0.01
1.00
-0.16
0.00
0.56

1.07
0.27
-0.20
0.71

0.27
-0.44
0.05
-0.06
-0.14
0.03
0.05

1.72
0.39

-0.16
-1.02

0.87
0.75
-0.85
-5.08
-0.27
-0.58
0.11
0.72

0.65

-0.41
-0.38

Year 2

0.72
-0.12
1.07
-0.59
0.45
1.55

0.79
0.50
-0.38
0.25

0.77
0.51
0.34
-0.03
-0.28
0.28
0.30

1.04
0.39

-0.20
1.33
-1.03

1.04
0.96
-0.94
-7.85
-0.85
-0.94
-0.51
1.75

0.70
1.02
-0.43
-0.40

Year3 Year4 Year5

0.56 0.29 -0.01
-0.32 -0.66 -1.11
0.33 -0.47 -1.13
-1.06 -1.53 -2.02
0.76 0.83 0.71
1.67 1.50 1.10

0.56 0.28 -0.02
0.50 0.33 0.08
-0.38 -0.25 -0.06
0.04 -0.09 -0.18

1.30 1.91 2.59
1.25 2.01 279
0.81 1.48 2.26
0.17 0.58 1.15
-0.30 -0.25 -0.06
0.68 1.30 2.04
0.46 0.67 0.77

0.91 1.07 1.44
0.26 0.20 0.25

-0.05 0.15 0.37
212 2.82 3.47
-0.97 -0.97 -0.97

1.1 1.21 1.14
1.07 1.18 1.14
-0.90 -0.82 -0.51
-11.06  -12.70 -12.82
-1.38 -1.51 -1.13
-0.98 -0.82 -0.44
-1.67 -3.16 -4.74
2.88 4.21 5.84

0.64 0.57 0.35
1.14 1.03 0.75
-0.29 -0.04 0.40
-0.26 -0.01 0.43

Year 6

-0.33
-1.59
-1.63
-2.55
0.45
0.61

-0.30
-0.20

0.15
-0.25

3.26
3.54
3.08
1.80
0.26
2.83
0.80

1.95
0.29

0.56
-0.88

0.98
1.00
-0.04
-11.61
-0.25
0.12
-6.20
7.68

0.03
0.39
0.96
0.98
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A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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EUROMON: the multi-country model of De Nederlandsche Bank

Table 3.5b

Permanent increase in non-wage government consumption by 1% of GDP in all euro area countries
Cumulated effects in percentages, unless stated otherwise

The Netherlands

Effects Year1 Year2 Year3 Year4 Year5 Year6

Real gross domestic product (GDP) 0.68 0.48 0.36 0.24 0.08 -0.10 P
Private consumption -0.02 -0.22 -0.60 -1.05 -1.51 -1.91 P
Business investment 0.20 0.25 -0.22 -0.69 -0.94 -092 P
Housing investment -0.61 -2.21 -3.63 -4.49 -4.72 -436 P
Exports 0.02 0.57 0.96 1.07 1.00 078 P
Imports 0.34 1.20 1.36 1.14 0.86 058 P
Output gap 0.82 0.57 0.44 0.33 0.19 0.03 A
Business employment 0.20 0.47 0.57 0.52 0.34 0.09 P
Unemployment (% of labour force) -0.17 -0.41 -0.49 -0.45 -0.30 -0.08 A
Labour productivity per person 0.54 0.03 -0.22 -0.31 -0.33 029 P
Compensation per employee 0.06 0.25 0.64 1.27 212 3.10 P
Unit labour cost -0.48 0.22 0.85 1.59 2.46 340 P
Private consumption deflator 0.00 0.04 0.26 0.75 1.49 242 P
Export deflator -0.15 -0.21 -0.13 0.07 0.43 093 P
Import deflator -0.17 -0.34 -0.39 -0.34 -0.14 020 P
GDP deflator 0.00 0.03 0.19 0.62 1.30 219 P
Inflation (private consumption deflator) 0.00 0.04 0.22 0.49 0.74 092 A
Cash flow 1.41 0.53 0.17 0.21 0.58 126 P
Personal disposable income -0.15 -0.80 -1.08 -0.97 -0.51 016 P
Trade balance (% GDP) -0.18 -0.19 0.08 0.38 0.61 076 A
Government debt (% GDP) 0.62 1.69 2.58 3.33 3.96 440 A
Government financial balance (% GDP) -0.99 -1.00 -0.93 -0.93 -0.94 -0.87 A
Short-term interest rate (percentage points) 0.87 1.04 1.1 1.21 1.14 098 A
Long-term interest rate (percentage points) 0.75 0.96 1.07 1.18 1.14 1.00 A
Exchange rate (euro per US$)* -0.85 -0.94 -0.90 -0.82 -0.51 -0.04 P
Share price index -6.98 -9.77 -12.67 -13.73  -13.57 -12.34 P
House price index -1.46 -3.80 -5.50 -6.14 -5.45 -354 P
M3 -0.49 -1.13 -1.43 -1.31 -0.74 020 P
Bank loans -0.11 -1.02 -2.52 -4.31 -6.06 -755 P
Net wealth private sector 0.50 1.23 2.1 3.26 4.66 6.21 P
Effective exchange rate ** 0.26 0.28 0.26 0.23 0.14 0.01 P
World trade volume 0.45 1.14 1.15 0.99 0.68 0.31 P
Weighted export price -0.28 -0.27 -0.11 0.17 0.63 118 P
Weighted import price -0.34 -0.34 -0.21 0.04 0.46 098 P

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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Table 3.5¢

Permanent increase in non-wage government consumption by 1% of GDP in France, Germany and Italy
Cumulated effects in percentages, unless stated otherwise

Euro Area
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (euro per US$)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

0.66
0.00
0.81
-0.12
0.00
0.42

0.79
0.20
-0.15
0.52

0.18
-0.33
0.03
-0.04
-0.10
0.00
0.03

1.24
0.26

-0.12
0.28
-0.75

0.63
0.54
-0.62
-3.77
-0.23
-0.48
-0.02
0.52

0.47
0.26
-0.30
-0.28

Year 2

0.50
-0.16
0.71
-0.44
0.33
1.09

0.56
0.31
-0.23
0.22

0.45
0.27
0.20
-0.01
-0.19
0.14
0.17

0.76
0.15

-0.14
-0.75

0.68
0.63
-0.61
-5.31
-0.73
-0.72
-0.49
1.27

0.45
0.68
-0.27
-0.25

Year3

0.38
-0.33
0.11
-0.84
0.52
1.06

0.41
0.31
-0.23
0.07

0.78
0.76
0.48
0.12
-0.20
0.39
0.28

0.62
0.01

-0.01
1.63
-0.69

0.73
0.70
-0.60
-7.56
-1.14
-0.80
-1.35
2.1

0.42
0.68
-0.18
-0.16

Year 4

0.20
-0.56
-0.43
-1.27

0.54

0.91

0.21
0.22
-0.17
-0.06

1.21
1.34
0.94
0.39
-0.17
0.80
0.46

0.65
-0.03

0.13
-0.69

0.84
0.81
-0.60
-9.10
-1.23
-0.79
-2.42
3.08

0.42
0.58
-0.02
0.00

Year 5

-0.02
-0.88
-0.88
-1.71
0.45
0.63

0.00
0.09
-0.07
-0.18

1.69
1.96
1.53
0.80
-0.07
1.35
0.58

0.88
0.02

0.29
2.59
-0.69

0.87
0.86
-0.47
-9.88
-0.94
-0.66
-3.60
425

0.33
0.39
0.27
0.28

Year 6

-0.26
-1.28
-1.26
-2.14
0.27
0.30

-0.22
-0.05

0.04
-0.29

2.18
2.58
2.20
1.26
0.13
1.98
0.65

1.25
0.09

0.43
-0.64

0.82
0.82
-0.19
-9.60
-0.25
-0.39
-4.77
5.60

0.14
0.16
0.67
0.67
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A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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EUROMON: the multi-country model of De Nederlandsche Bank

Table 3.5d

Permanent increase in non-wage government consumption by 1% of GDP in France, Germany and Italy
Cumulated effects in percentages, unless stated otherwise

The Netherlands

Effects Year1 Year2 Year3 Year4 Year5 Year6

Real gross domestic product (GDP) -0.07 0.04 0.00 -0.15 -0.25 -035 P
Private consumption -0.09 -0.30 -0.49 -0.73 -0.98 -1.21 P
Business investment -0.24 -0.72 -0.83 -1.15 -1.52 -1.73 P
Housing investment -0.47 -1.68 -2.81 -3.77 -4.48 -486 P
Exports 0.01 0.47 0.76 0.81 0.74 061 P
Imports -0.02 -0.06 0.11 0.09 -0.15 -041 P
Output gap -0.08 0.10 0.10 -0.04 -0.11 -017 A
Business employment -0.02 -0.02 0.03 0.01 -0.07 -0.18 P
Unemployment (% of labour force) 0.01 0.02 -0.03 -0.01 0.06 015 A
Labour productivity per person -0.06 0.07 -0.03 -0.18 -0.21 -0.21 P
Compensation per employee -0.01 -0.07 -0.14 -0.16 -0.11 -0.02 P
Unit labour cost 0.05 -0.14 -0.11 0.02 0.10 019 P
Private consumption deflator -0.01 -0.07 -0.15 -0.18 -0.12 0.01 P
Export deflator -0.11 -0.14 -0.07 0.04 0.24 050 P
Import deflator -0.13 -0.23 -0.26 -0.23 -0.13 007 P
GDP deflator 0.00 -0.05 -0.13 -0.18 -0.14 -0.03 P
Inflation (private consumption deflator) -0.01 -0.06 -0.09 -0.03 0.06 013 A
Cash flow -0.14 0.17 -0.02 -0.38 -0.47 -042 P
Personal disposable income -0.26 -0.68 -0.91 -1.13 -1.23 -124 P
Trade balance (% GDP) 0.03 0.39 0.57 0.69 0.87 1.01 A
Government debt (% GDP) 0.21 0.42 0.77 1.25 1.75 221 A
Government financial balance (% GDP) -0.17 -0.25 -0.29 -0.37 -0.45 -0.46 A
Short-term interest rate (percentage points) 0.63 0.68 0.73 0.84 0.87 082 A
Long-term interest rate (percentage points) 0.54 0.63 0.70 0.81 0.86 082 A
Exchange rate (euro per US$)* -0.62 -0.61 -0.60 -0.60 -0.47 -0.19 P
Share price index -5.48 -6.84 -8.72 -9.77  -10.32 -9.96 P
House price index -1.14 -2.85 -4.20 -5.26 -5.86 -584 P
M3 -0.42 -0.84 -1.25 -1.51 -1.54 -134 P
Bank loans -0.13 -0.84 -1.84 -3.10 -4.45 -5.76 P
Net wealth private sector 0.09 0.55 1.30 2.25 3.43 4.81 P
Effective exchange rate ** 0.19 0.18 0.17 0.17 0.13 0.06 P
World trade volume 0.36 0.92 0.86 0.72 0.48 0.21 P
Weighted export price -0.20 -0.17 -0.06 0.13 0.45 086 P
Weighted import price -0.24 -0.22 -0.14 0.00 0.25 060 P

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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Table 3.5¢

Permanent increase in non-wage government consumption by 1% of GDP in the United States
Cumulated effects in percentages, unless stated otherwise

Euro Area
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (euro per US$)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

0.03
0.00
0.03
0.00
0.07
0.00

0.04
0.01
-0.01
0.03

0.01
-0.02
0.01
0.03
0.15
0.01
0.01

Year 2

0.06
-0.01
0.04
-0.03
0.20
0.05

0.07
0.03
-0.02
0.03

0.08
0.05
0.06
0.06
0.22
0.05
0.05

Year3

0.04
-0.03
0.00
-0.07
0.24
0.08

0.05
0.04
-0.03
0.00

0.16
0.15
0.13
0.10

Year 4

0.02
-0.05
-0.07
-0.12

0.23

0.09

0.02
0.04
-0.03
-0.02

0.22
0.24
0.20
0.15
0.13
0.18
0.07

Year 5

-0.01
-0.07
-0.12
-0.15
0.19
0.07

-0.01

0.01
-0.01
-0.03

0.28
0.31
0.27
0.22

Year 6

-0.03
-0.08
-0.15
-0.16
0.16
0.05

-0.03
-0.01

0.01
-0.03

0.32
0.35
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A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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EUROMON: the multi-country model of De Nederlandsche Bank

Table 3.5f

Permanent increase in non-wage government consumption by 1% of GDP in the United States
Cumulated effects in percentages, unless stated otherwise

United States

Effects Year1 Year2 Year3 Year4 Year5 Year6

Real gross domestic product (GDP) 1.08 0.78 0.33 -0.06 -0.33 -049 P
Private consumption -0.05 -0.25 -0.61 -0.95 -1.22 -1.44 P
Business investment 1.96 1.58 0.25 -0.86 -1.45 -1.61 P
Housing investment -0.20 -0.72 -1.01 -1.14 -1.23 -1.39 P
Exports -0.09 -0.25 -0.32 -0.35 -0.36 -036 P
Imports 1.30 1.75 1.30 0.84 0.54 038 P
Output gap 1.22 0.79 0.27 -0.13 -0.36 -046 A
Business employment 0.68 0.70 0.42 0.09 -0.16 -033 P
Unemployment (% of labour force) -0.56 -0.57 -0.34 -0.08 0.13 027 A
Labour productivity per person 0.46 0.11 -0.09 -0.18 -0.21 -0.21 P
Compensation per employee 0.28 0.69 1.01 1.23 1.40 1.52 P
Unit labour cost -0.19 0.58 1.09 1.41 1.62 173 P
Private consumption deflator 0.06 0.36 0.71 1.07 1.36 156 P
Export deflator -0.08 -0.04 0.29 0.71 1.10 139 P
Import deflator -0.07 -0.23 -0.32 -0.28 -0.15 004 P
GDP deflator 0.04 0.28 0.63 0.98 1.29 1.51 P
Inflation (private consumption deflator) 0.06 0.30 0.36 0.35 0.29 020 A
Cash flow 1.71 0.91 0.53 0.49 0.65 085 P
Personal disposable income 0.36 0.33 0.11 -0.10 -0.32 -058 P
Trade balance (% GDP) -0.19 -0.25 -0.16 -0.07 -0.01 002 A
Government debt (% GDP) 0.1 0.91 1.76 2.51 3.12 350 A
Government financial balance (% GDP) -0.76 -0.80 -0.80 -0.75 -0.64 -0.44 A
Short-term interest rate (percentage points) 0.99 0.97 0.65 0.34 0.09 -0.10 A
Long-term interest rate (percentage points) 0.84 0.91 0.67 0.39 0.15 -0.05 A
Exchange rate (US$ per euro)* -0.93 -0.80 -0.41 -0.02 0.32 0.61 P
Share price index -4.00 -6.47 -6.62 -4.56 -2.75 -0.92 P
House price index -0.52 -0.44 -0.02 0.31 0.42 0.31 P
M3 -0.08 0.08 0.46 1.02 1.62 2.1 P
Bank loans 0.27 -0.35 -2.12 -4.18 -5.65 -6.28 P
Net wealth private sector 1.09 2.71 4.54 6.58 8.57 1018 P
Effective exchange rate ** 0.94 0.80 0.38 -0.01 -0.33 -060 P
World trade volume -0.01 0.00 0.02 0.03 0.04 006 P
Weighted export price -0.92 -0.76 -0.29 0.16 0.56 089 P
Weighted import price -0.92 -0.76 -0.30 0.16 0.56 089 P

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the US$
** (+) reflects an appreciation
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Table 3.6

Permanent ex ante balanced-budget reduction in income taxes by 1% of GDP in the euro area
(accompanied by a reduction in non-wage government consumption)
Cumulated effects in percentages, unless stated otherwise

Euro Area
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (euro per US$)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

-0.57
0.38
0.34
0.29
0.00

-0.38

0.75
-0.19

0.14
-0.44

-0.17
0.26
-0.05
0.04
0.10
-0.03
-0.05

-1.21
213

0.11
0.30
0.14

-0.64
-0.55
0.63
4.54
0.58
0.46
0.16
-0.03

-0.47
-0.25
0.30
0.28

Year 2

-0.17
0.93
0.64
1.12

-0.29

-0.86

-0.32
-0.28
0.21
0.11

-0.43
-0.55
-0.30

0.00

0.18
-0.23
-0.25

-0.40
-0.58
0.23
0.22

Year 3

0.09
1.38
1.09
1.99
-0.35
-0.57

-0.09
-0.20
0.15
0.32

-0.62
-0.94
-0.64
-0.19

0.16
-0.53
-0.35

-0.30

0.08
0.07

Year4

0.33
1.78
1.37
2.67
-0.22
-0.18

0.11
-0.05
0.03
0.42

-0.82
-1.26
-1.04
-0.50

0.07
-0.91
-0.40

Year 5

0.51
210
1.47
3.13
0.00
0.21

0.25
0.11
-0.08
0.46

-1.03
-1.51
-1.42
-0.86
-0.10
-1.29
-0.39

Year 6

0.64
2.31
1.44
3.39
0.22
0.49

0.33
0.23
-0.17
0.47

-1.17
-1.68
-1.74
-1.18
-0.32
-1.62
-0.32

0.24

-0.78
-0.78
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A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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EUROMON: the multi-country model of De Nederlandsche Bank

Table 3.7

Permanent increase in indirect taxes in the euro area by 1% of GDP
Cumulated effects in percentages, unless stated otherwise

Euro Area

Effects Year1 Year2 Year3 Year4 Year5 Year6

Real gross domestic product (GDP) -0.08 -0.26 -0.42 -0.55 -0.61 -0.61 P
Private consumption -0.17 -0.34 -0.56 -0.74 -0.82 -0.79 P
Business investment 0.07 -0.26 -0.59 -0.80 -0.87 079 P
Housing investment 0.26 0.66 0.43 -0.01 -0.41 -064 P
Exports 0.01 0.07 0.01 -0.11 -0.26 -039 P
Imports 0.09 0.22 0.12 -0.11 -0.32 -0.41 P
Output gap 0.04 -0.16 -0.31 -0.42 -0.45 -042 A
Business employment 0.00 -0.08 -0.23 -0.38 -0.49 -054 P
Unemployment (% of labour force) 0.00 0.06 0.17 0.29 0.37 0.41 A
Labour productivity per person 0.02 -0.09 -0.13 -0.11 -0.06 -0.01 P
Compensation per employee 0.12 0.57 1.01 1.43 1.79 204 P
Unit labour cost 0.11 0.65 1.13 1.54 1.86 207 P
Private consumption deflator 1.40 1.68 217 2.68 3.10 3.41 P
Export deflator 0.33 0.75 1.10 1.52 1.91 224 P
Import deflator 0.04 0.14 0.27 0.50 0.81 115 P
GDP deflator 1.07 1.56 2.02 2.52 2.96 329 P
Inflation (private consumption deflator) 1.39 0.27 0.48 0.49 0.42 030 A
Cash flow 0.42 0.70 0.95 1.39 1.88 234 P
Personal disposable income 0.27 0.73 1.24 1.70 213 247 P
Trade balance (% GDP) 0.07 0.18 0.28 0.38 0.44 044 A
Government debt (% GDP) -1.24 -1.85 -2.25 -2.57 -2.84 -3.10 A
Government financial balance (% GDP) 0.53 0.40 0.19 0.06 0.02 0.03 A
Short-term interest rate (percentage points) 0.00 0.29 0.49 0.43 0.29 0.12 A
Long-term interest rate (percentage points) 0.00 0.24 0.44 0.42 0.30 016 A
Exchange rate (euro per US$)* 0.13 0.07 0.13 0.48 0.93 139 P
Share price index 0.18 -0.93 -3.39 -3.16 -1.48 0.93 P
House price index 1.51 2.66 3.23 3.17 2.98 293 P
M3 1.06 1.12 1.18 1.40 1.81 229 P
Bank loans 0.14 0.30 0.09 -0.42 -0.98 -137 P
Net wealth private sector -0.39 -0.80 -0.84 -0.52 -0.02 052 P
Effective exchange rate ** -0.10 -0.06 -0.12 -0.39 -0.71 -1.03 P
World trade volume 0.07 0.16 0.09 -0.08 -0.25 -035 P
Weighted export price 0.22 0.42 0.63 1.02 1.44 1.83 P
Weighted import price 0.21 0.43 0.65 1.04 1.46 185 P

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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Table 3.8a

Increase in oil prices by 25% over 8 quarters

Cumulated effects in percentages, unless stated otherwise

Euro Area
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (euro per US$)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

-0.03
-0.05
-0.07
0.00
0.01
0.00

-0.01

0.02
-0.02
-0.04

0.00
0.04

-0.12
-0.02
0.12
0.11

Year 2

-0.14
-0.19
-0.28
-0.04
-0.02
-0.07

-0.12

0.05
-0.04
-0.18

0.23
0.42
0.52
0.15
1.58
0.43
0.34

0.31
0.11

-0.38
-0.03
-0.13

0.43
0.39
-0.34
-3.43
0.22
0.08
-0.21
-0.53

0.20
-0.12
0.21
0.19

Year 3

-0.22
-0.33
-0.43
-0.19
-0.13
-0.27

-0.19

0.01
-0.01
-0.23

0.50
0.75
0.77
0.39

0.35

0.42
0.39

Year 4

-0.21
-0.36
-0.34
-0.43
-0.23
-0.43

-0.17
-0.04

0.03
-0.18

0.57
0.75
0.82
0.61

Year 5

-0.20
-0.33
-0.25
-0.59
-0.26
-0.44

-0.16
-0.08

0.06
-0.13

0.59
0.73

-0.11

0.68
0.67

Year 6

-0.20
-0.30
-0.19
-0.60
-0.28
-0.42

-0.15
-0.11

0.08
-0.10

0.59
0.69

-0.25

0.69
0.67
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A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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Table 3.8b

Increase in oil prices by 25% over 8 quarters

EUROMON: the multi-country model of De Nederlandsche Bank

Cumulated effects in percentages, unless stated otherwise

United States
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (US$ per euro)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

-0.14
-0.16
-0.21
-0.04
-0.02
-0.08

-0.12

0.16
-0.13
-0.28

0.00
0.28
0.43
0.14

0.07

-0.05
-0.06

Year 2

-0.33
-0.40
-0.63
-0.19
-0.07
-0.45

-0.30

0.07
-0.06
-0.40

0.19
0.59
0.73
0.62
225
0.66
0.29

0.42
0.18

-0.20
-0.15

0.14
0.17
0.34
-1.48
0.38
0.90
-0.36
-0.35

-0.37
-0.07
0.61
0.57

Year 3

-0.25
-0.32
-0.50
-0.25
-0.09
-0.48

-0.19
-0.04

0.04
-0.20

0.20
0.40
0.52
0.88
1.15
0.59
-0.21

0.60
0.14

-0.03
0.05
-0.03

-0.40
-0.31
0.67
2.41
0.46
0.90
-0.77
-0.41

-0.61
-0.21
1.27
1.21

Year 4

-0.04
-0.07

0.10
-0.24
-0.06
-0.06

0.04
0.08
-0.06
-0.09

-0.03
0.06
0.23
0.64
0.44
0.30

-0.29

0.61
-0.03

Year 5

0.04
-0.01
0.37
-0.23
0.01
0.14

0.11
0.14
-0.12
-0.08

-0.21
-0.13
-0.02

0.32

0.02

0.88
0.84

Year 6

0.07
0.02
0.44
-0.20
0.07
0.21

0.12
0.18
-0.14
-0.08

-0.35
-0.27
-0.20

0.07

0.52
-0.15
-0.18

0.19

0.63
0.59
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A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the US$
** (+) reflects an appreciation
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Table 3.9a

A reduction in domestic spending in the United States, United Kingdom and Japan over 8 quarters,

(equal to the size of two times the standard error of the relevant estimated model equations)

Cumulated effects in percentages, unless stated otherwise

Euro Area
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (euro per US$)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

-0.07
0.00
-0.08
0.01
-0.16
0.00

-0.09
-0.01

0.01
-0.06

-0.02

0.05
-0.01
-0.06
-0.15
-0.01
-0.01

-0.16
-0.04

-0.03
0.05
0.01

-0.09
-0.07
-0.85
0.00
0.00
0.03
-0.02
-0.01

0.68
-0.39
-0.24
-0.24

Year 2

-0.17
0.01
-0.16
0.06
-0.53
-0.16

-0.20
-0.07

0.06
-0.10

-0.14
-0.03
-0.07
-0.11
-0.26
-0.06
-0.06

-0.31
-0.17

Year 3

-0.20
0.01
-0.16
0.15
-0.77
-0.34

-0.22
-0.13

0.10
-0.08

-0.28
-0.20
-0.17
-0.18
-0.28
-0.14
-0.10

-0.35
-0.31

-0.17
0.16
0.05

-0.31
-0.29
-0.44
0.00
0.16
0.15
0.29
-0.39

0.37
-0.82
-0.45
-0.43

Year4

-0.17
0.01
-0.03
0.23
-0.82
-0.43

-0.18
-0.14

0.11
-0.03

-0.43
-0.40
-0.31
-0.27
-0.23
-0.27
-0.14

-0.36
-0.45

-0.21
0.15
0.08

-0.34
-0.33
-0.02
0.00
0.22
0.12
0.76
-0.73

-0.28
-0.71
-0.78
-0.71

Year 5

-0.13
0.02
0.13
0.28

-0.81

-0.43

-0.13
-0.12

0.09
-0.01

-0.59
-0.59
-0.48
-0.42
-0.23
-0.44
-0.17

-0.44
-0.58

-0.26
0.14
0.10

-0.35
-0.35
0.25
0.00
0.18
0.05
1.34
-1.15

-0.85
-0.60
-1.14
-1.03

Year 6

-0.10
0.04
0.24
0.30

-0.80

-0.40

-0.10
-0.08

0.06
-0.01

-0.78
-0.77
-0.67
-0.62
-0.29
-0.62
-0.19

-0.59
-0.72
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A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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EUROMON: the multi-country model of De Nederlandsche Bank

Table 3.9b

A reduction in domestic spending in the United States, United Kingdom and Japan over 8 quarters,
(equal to the size of two times the standard error of the relevant estimated model equations)
Cumulated effects in percentages, unless stated otherwise

United States

Effects Year 1 Year2 Year3 Year4 Year5 Year6

Real gross domestic product (GDP) -1.11 -1.06 -0.79 -0.47 -0.30 -024 P
Private consumption -1.10 -1.10 -0.92 -0.72 -0.57 -0.46 P
Business investment -2.70 -2.70 -1.90 -0.72 0.00 027 P
Housing investment -2.70 -2.70 -1.77 -0.57 -0.28 -034 P
Exports -0.03 -0.27 -0.53 -0.80 -1.11 -139 P
Imports -1.28 -1.97 -1.91 -1.49 -1.15 -094 P
Output gap -1.16 -0.97 -0.56 -0.18 -0.01 001 A
Business employment -0.65 -0.79 -0.63 -0.36 -0.17 -0.08 P
Unemployment (% of labour force) 0.53 0.64 0.51 0.29 0.14 0.06 A
Labour productivity per person -0.54 -0.33 -0.18 -0.11 -0.12 -0.15 P
Compensation per employee -0.27 -0.72 -1.13 -1.39 -1.60 -1.80 P
Unit labour cost 0.28 -0.39 -0.95 -1.28 -1.49 -165 P
Private consumption deflator -0.06 -0.35 -0.68 -1.00 -1.28 -1.51 P
Export deflator 0.06 0.01 -0.32 -0.83 -1.38 -1.85 P
Import deflator 0.05 0.18 0.25 0.11 -0.21 -0.62 P
GDP deflator -0.04 -0.27 -0.60 -0.92 -1.21 -146 P
Inflation (private consumption deflator) -0.06 -0.29 -0.33 -0.32 -0.29 -023 A
Cash flow -1.65 -1.24 -0.95 -0.88 -1.09 -139 P
Personal disposable income -0.42 -0.89 -1.37 -1.68 -1.90 -2.03 P
Trade balance (% GDP) 0.18 0.24 0.18 0.06 -0.02 -0.07 A
Government debt (% GDP) 0.93 1.19 1.19 1.02 0.87 084 A
Government financial balance (% GDP) -0.24 -0.13 0.06 0.20 0.25 018 A
Short-term interest rate (percentage points) -0.94 -1.09 -0.84 -0.53 -0.37 -028 A
Long-term interest rate (percentage points) -0.80 -1.01 -0.85 -0.58 -0.41 -0.31 A
Exchange rate (US$ per euro)* 0.85 0.83 0.44 0.02 -0.25 -043 P
Share price index 0.00 0.00 0.00 0.00 0.00 0.00 P
House price index 0.57 0.58 0.05 -0.71 -1.30 -1.67 P
M3 0.02 -0.23 -0.70 -1.29 -1.84 -229 P
Bank loans -0.56 -0.04 214 5.35 7.98 953 P
Net wealth private sector 0.79 212 2.89 2.83 2.22 1.51 P
Effective exchange rate ** -0.77 -0.84 -0.70 -0.65 -0.76 -090 P
World trade volume -0.38 -0.99 -1.29 -1.33 -1.36 -137 P
Weighted export price 0.77 0.70 -0.10 -1.26 -2.16 -266 P
Weighted import price 0.72 0.65 -0.07 -1.09 -1.90 -238 P

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the US$
** (+) reflects an appreciation
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EUROMON: the multi-country model of De Nederlandsche Bank

Table 3.10

Autonomous increase in annual inflation in the euro area by 1 percentage point over 4 quarters
Cumulated effects in percentages, unless stated otherwise

Euro Area

Effects Year1 Year2 Year3 Year4 Year5 Year6

Real gross domestic product (GDP) -0.18 -0.38 -0.37 -0.36 -0.29 -0.21 P
Private consumption -0.16 -0.49 -0.48 -0.46 -0.38 -026 P
Business investment -0.30 -0.72 -0.72 -0.64 -0.45 -0.21 P
Housing investment -0.08 -0.26 -0.40 -0.47 -0.43 -030 P
Exports -0.11 -0.12 -0.22 -0.30 -0.34 -035 P
Imports 0.00 -0.19 -0.34 -0.40 -0.41 -035 P
Output gap -0.19 -0.37 -0.33 -0.29 -0.20 -0.10 A
Business employment 0.05 -0.06 -0.14 -0.19 -0.20 -0.18 P
Unemployment (% of labour force) -0.04 0.05 0.1 0.15 0.15 013 A
Labour productivity per person -0.24 -0.34 -0.25 -0.17 -0.09 -0.02 P
Compensation per employee 0.66 1.06 1.30 1.38 1.37 1.28 P
Unit labour cost 0.90 1.41 1.55 1.56 1.45 128 P
Private consumption deflator 1.00 1.31 1.56 1.61 1.51 1.31 P
Export deflator 0.15 0.48 0.77 0.96 1.01 097 P
Import deflator -0.22 -0.08 0.17 0.42 0.65 0.81 P
GDP deflator 0.76 1.20 1.48 1.59 1.52 135 P
Inflation (private consumption deflator) 1.00 0.31 0.25 0.05 -0.11 -0.19 A
Cash flow 0.37 0.60 1.04 1.27 1.34 128 P
Personal disposable income 0.51 0.66 0.86 0.90 0.92 089 P
Trade balance (% GDP) 0.08 0.20 0.24 0.22 0.17 009 A
Government debt (% GDP) -0.14 -0.08 -0.12 -0.14 -0.18 -031 A
Government financial balance (% GDP) -0.28 -0.23 -0.16 -0.07 0.03 019 A
Short-term interest rate (percentage points) 1.35 0.18 0.12 -0.14 -0.31 -037 A
Long-term interest rate (percentage points) 1.16 0.26 0.17 -0.08 -0.26 034 A
Exchange rate (euro per US$)* -1.24 0.10 0.34 0.77 1.05 118 P
Share price index -8.33 -4.11 -2.33 1.21 4.34 6.09 P
House price index 0.57 0.65 1.08 1.37 1.52 149 P
M3 -0.10 0.25 0.72 1.18 1.61 189 P
Bank loans -0.02 -0.93 -1.42 -1.65 -1.44 -0.85 P
Net wealth private sector 0.22 0.80 1.34 1.77 2.02 200 P
Effective exchange rate ** 0.94 -0.10 -0.28 -0.56 -0.75 -083 P
World trade volume 0.00 -0.13 -0.25 -0.32 -0.34 -029 P
Weighted export price -0.49 0.32 0.57 0.86 1.03 106 P
Weighted import price -0.45 0.32 0.58 0.87 1.03 1.07 P

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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Table 3.11a

Reduction in house prices in the euro area by 10% over 8 quarters
Cumulated effects in percentages, unless stated otherwise

Euro Area
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (euro per US$)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

-0.02
-0.03
-0.01
0.00
0.00
0.00

-0.02
0.00
0.00

-0.02

0.00
0.01
0.00
0.00
0.00
0.00
0.00

-0.03
-0.01

0.00
0.01
0.00

-0.01
-0.01
0.01
0.08
-10.00
0.01
0.00
0.00

-0.01
0.00
0.01
0.01

Year 2

-0.05
-0.11
-0.05

0.02
-0.01
-0.05

-0.05
-0.01

0.01
-0.05

-0.02
0.03
0.00
0.00
0.01
0.00
0.00

-0.08
-0.02

0.01
0.05
-0.01

-0.04
-0.04
0.04
0.33
-10.00
0.05
0.01
0.02

-0.03
-0.03
0.02
0.02

Year 3

-0.09
-0.19
-0.09

0.04
-0.04
-0.12

-0.08
-0.02

0.02
-0.07

-0.03
0.04
0.00
0.02
0.01
0.01
0.01

-0.10
-0.05

0.02
-0.01

-0.05
-0.05
0.05
0.52
-8.20
0.10
0.05
0.05

-0.03
-0.08
0.03
0.03

Year 4

-0.11
-0.23
-0.08

0.06
-0.07
-0.18

-0.10
-0.04

0.03
-0.08

-0.05
0.03
0.01
0.03
0.02
0.01
0.01

-0.08
-0.08

0.03
0.10
-0.01

-0.06
-0.06
0.06
0.70
-4.63
0.15
0.12
0.10

-0.04
-0.12
0.04
0.04

Year 5

-0.11
-0.24
-0.05

0.07
-0.10
-0.21

-0.09
-0.04

0.03
-0.07

-0.08
-0.01
0.00
0.03
0.03
0.01
-0.01

-0.05
-0.10

0.02
0.10
0.00

-0.08
-0.07
0.07
0.95
-1.25
0.20
0.23
0.13

-0.05
-0.14
0.05
0.04

Year 6

-0.09
-0.20
0.01
0.07
-0.11
-0.19

-0.06
-0.03

0.02
-0.05

-0.11
-0.06
-0.03

0.01

0.04
-0.01
-0.03

-0.02
-0.13

0.01
0.02

-0.10
-0.09
0.09
1.26
0.93
0.24
0.35
0.14

-0.06
-0.13
0.04
0.04
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A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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EUROMON: the multi-country model of De Nederlandsche Bank

Table 3.11b

Reduction in house prices in the United States by 10% over 8 quarters
Cumulated effects in percentages, unless stated otherwise

United States

Effects Year 1 Year2 Year3 Year4 Year5 Year6

Real gross domestic product (GDP) -0.10 -0.26 -0.30 -0.24 -0.16 -0.08 P
Private consumption -0.12 -0.35 -0.44 -0.42 -0.35 -0.27 P
Business investment -0.15 -0.47 -0.52 -0.31 -0.02 0.21 P
Housing investment 0.01 0.08 0.17 0.19 0.13 002 P
Exports 0.00 0.03 0.07 0.08 0.08 007 P
Imports -0.07 -0.38 -0.55 -0.53 -0.42 029 P
Output gap -0.10 -0.25 -0.27 -0.19 -0.09 -0.02 A
Business employment -0.05 -0.16 -0.20 -0.17 -0.10 -0.03 P
Unemployment (% of labour force) 0.04 0.13 0.16 0.14 0.08 0.03 A
Labour productivity per person -0.05 -0.12 -0.11 -0.08 -0.06 -0.04 P
Compensation per employee -0.01 -0.09 -0.19 -0.25 -0.29 032 P
Unit labour cost 0.04 0.02 -0.08 -0.17 -0.24 -028 P
Private consumption deflator 0.00 -0.03 -0.06 -0.11 -0.16 -0.22 P
Export deflator 0.00 0.02 0.01 -0.02 -0.08 -0.15 P
Import deflator 0.00 0.03 0.06 0.09 0.08 0.06 P
GDP deflator 0.00 -0.02 -0.06 -0.10 -0.15 020 P
Inflation (private consumption deflator) 0.00 -0.02 -0.04 -0.05 -0.05 -0.05 A
Cash flow -0.16 -0.33 -0.32 -0.23 -0.16 -0.14 P
Personal disposable income -0.03 -0.11 -0.20 -0.28 -0.34 -0.37 P
Trade balance (% GDP) 0.01 0.06 0.08 0.07 0.05 003 A
Government debt (% GDP) 0.08 0.24 0.33 0.33 0.27 019 A
Government financial balance (% GDP) -0.02 -0.05 -0.04 0.00 0.04 0.07 A
Short-term interest rate (percentage points) -0.08 -0.22 -0.25 -0.20 -0.13 -0.08 A
Long-term interest rate (percentage points) -0.06 -0.20 -0.23 -0.20 -0.15 -0.09 A
Exchange rate (US$ per euro)* 0.08 0.20 0.21 0.14 0.07 000 P
Share price index 0.27 1.37 2.26 2.02 1.69 128 P
House price index -10.00  -10.00 -8.14 -5.48 -3.75 -266 P
M3 0.02 0.02 0.02 -0.01 -0.07 -0.14 P
Bank loans -0.02 -0.03 0.25 0.86 1.53 206 P
Net wealth private sector 0.04 0.32 0.70 1.01 1.12 1.07 P
Effective exchange rate ** -0.08 -0.20 -0.20 -0.13 -0.05 0.01 P
World trade volume 0.00 0.00 0.00 -0.01 -0.02 -0.02 P
Weighted export price 0.08 0.20 0.19 0.11 0.01 -0.07 P
Weighted import price 0.08 0.2 0.19 0.11 0.02 -0.07 P

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the US$
** (+) reflects an appreciation
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Table 3.12a

Worldwide fall in share prices by 25% over 8 quarters

Cumulated effects in percentages, unless stated otherwise

Euro Area
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (euro per US$)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

-0.04
-0.06
-0.03
-0.01
-0.01
-0.01

-0.04
-0.01

0.00
-0.03

0.00
0.03
0.00
-0.01
-0.03
0.00
0.00

-0.06
-0.25

0.01
0.05
-0.03

-0.03
-0.03
-0.32
-25.00
-0.03
-0.54
0.00
0.02

0.12
-0.06
-0.06
-0.06

Year 2

-0.20
-0.24
-0.21
-0.07
-0.20
-0.13

-0.21
-0.05

0.04
-0.16

-0.07

0.09
-0.01
-0.04
-0.19
-0.01
-0.01

-0.31
-0.75

0.00
-0.07

-0.17
-0.15
-0.94
-25.00
-0.17
-1.22
0.02
0.10

0.37
-0.43
-0.17
-0.17

Year 3

-0.37
-0.42
-0.40
-0.14
-0.55
-0.42

-0.37
-0.14

0.11
-0.25

-0.21

-0.03

Year 4

-0.46
-0.52
-0.41
-0.16
-0.89
-0.74

-0.45
-0.23

0.17
-0.25

-0.42
-0.17
-0.14
-0.11
-0.31
-0.12
-0.10

-0.54
-1.01

-0.07
0.01

-0.49
-0.45
-0.85
-7.81
0.00
-0.54
0.63
0.13

0.31
-1.16
-0.19
-0.20

Year 5

-0.43
-0.51
-0.20
-0.10
-1.08
-0.94

-0.39
-0.26

0.20
-0.18

-0.66
-0.49
-0.33
-0.18
-0.23
-0.29
-0.19

-0.51
-0.98

-0.13
0.10

-0.58
-0.55
-0.31
0.00
0.24
0.06
1.41
-0.08

-0.03
-1.19
-0.22
-0.22

Year 6

-0.33
-0.43
0.13
0.02
-1.09
-0.94

-0.28
-0.23

0.17
-0.10

-0.92
-0.82
-0.59
-0.35
-0.16
-0.53
-0.26

-0.55
-1.11

-0.22
0.18

-0.60
-0.59
0.13
0.00
0.36
0.18
242
-0.50

-0.38
-1.07
-0.41
-0.40
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A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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EUROMON: the multi-country model of De Nederlandsche Bank

Table 3.12b

Worldwide fall in share prices by 25% over 8 quarters
Cumulated effects in percentages, unless stated otherwise

United States

Effects Year1 Year2 Year3 Year4 Year5 Year6

Real gross domestic product (GDP) -0.43 -1.31 -1.83 -1.77 -1.23 -0.71 P
Private consumption -0.54 -1.72 -2.55 -2.73 -2.28 -1.76 P
Business investment -0.68 -2.36 -3.18 -2.59 -0.83 0.83 P
Housing investment 0.01 0.14 0.36 0.45 0.23 -023 P
Exports 0.01 0.07 0.10 0.05 -0.10 -032 P
Imports -0.32 -1.85 -3.11 -3.53 -2.95 -210 P
Output gap -0.46 -1.31 -1.71 -1.51 -0.85 -032 A
Business employment -0.22 -0.80 -1.19 -1.20 -0.84 -0.41 P
Unemployment (% of labour force) 0.18 0.65 0.96 0.98 0.69 034 A
Labour productivity per person -0.24 -0.60 -0.74 -0.65 -0.41 -0.29 P
Compensation per employee -0.06 -0.45 -0.98 -1.44 -1.73 -1.92 P
Unit labour cost 0.19 0.15 -0.24 -0.80 -1.32 -1.63 P
Private consumption deflator -0.01 -0.12 -0.30 -0.54 -0.85 -119 P
Export deflator 0.01 0.09 0.10 -0.02 -0.31 -0.76 P
Import deflator 0.01 0.12 0.32 0.49 0.53 040 P
GDP deflator 0.00 -0.09 -0.26 -0.48 -0.77 -1.11 P
Inflation (private consumption deflator) -0.01 -0.11 -0.18 -0.24 -0.31 -035 A
Cash flow -0.71 -1.73 -2.09 -1.76 -1.13 -0.94 P
Personal disposable income -0.35 -1.24 -1.93 -2.39 -2.56 273 P
Trade balance (% GDP) 0.05 0.27 0.44 0.47 0.35 0.18 A
Government debt (% GDP) 0.39 1.33 213 240 2.08 159 A
Government financial balance (% GDP) -0.13 -0.35 -0.35 -0.13 0.21 043 A
Short-term interest rate (percentage points) -0.35 -1.12 -1.51 -1.43 -1.03 -0.68 A
Long-term interest rate (percentage points) -0.29 -0.99 -1.40 -1.40 -1.08 -0.75 A
Exchange rate (US$ per euro)* 0.32 0.95 1.15 0.86 0.31 -013 P
Share price index -25.00 -25.00 -20.34 -7.81 0.00 000 P
House price index 0.14 0.42 0.26 -0.39 -1.37 -2.31 P
M3 -0.14 -0.62 -1.16 -1.62 -1.95 226 P
Bank loans -0.10 -0.14 1.39 5.57 11.19 1633 P
Net wealth private sector 0.23 1.73 4.10 6.35 7.45 720 P
Effective exchange rate ** -0.32 -0.99 -1.26 -1.09 -0.69 040 P
World trade volume -0.02 -0.22 -0.49 -0.76 -0.96 -1.10 P
Weighted export price 0.32 0.98 1.22 0.94 0.25 -053 P
Weighted import price 0.32 0.95 1.17 0.89 0.22 -0.51 P

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the US$
** (+) reflects an appreciation
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Table 3.12¢

Worldwide fall in share prices by 25% over 8 quarters accompanied by an increase in the external

financing cost rate for firms by 1 percentage point

Cumulated effects in percentages, unless stated otherwise

Euro Area
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (euro per US$)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

-0.24
-0.06
-1.69

0.01
-0.01
-0.05

-0.27
-0.04

0.03
-0.22

-0.03
0.18
0.00
0.00

-0.03

-0.01
0.00

-0.50
-0.33

0.02
0.19
-0.02

-0.21
-0.18
-0.26
-25.00
0.00
-0.43
-0.12
0.02

0.07
-0.13
-0.01
-0.02

Year 2

-0.84
-0.25
-5.55

0.10
-0.43
-0.70

-0.84
-0.28

0.21
-0.62

-0.31

0.32
-0.02
-0.03
-0.16
-0.03
-0.01

-1.45
-1.11

0.08
0.68
-0.04

-0.65
-0.57
-0.93
-25.00
0.12
-0.84
-0.33
0.14

0.35

Year 3

-1.23
-0.50
-6.90

0.23
-1.34
-1.64

-1.01
-0.60

0.45
-0.70

-0.79
-0.08
-0.09
-0.06
-0.33
-0.08
-0.07

-1.60
-1.70

0.05
1.07
-0.05

-0.86
-0.80
-1.29
-20.34
0.49
-0.74
0.12
0.29

0.56
-2.22
-0.23
-0.24

Year4

-1.24
-0.72
-5.02

0.25
-2.15
-2.13

-0.75
-0.76

0.58
-0.51

-1.45
-0.93
-0.54
-0.23
-0.34
-0.44
-0.45

-1.38
-2.23

-0.17
0.07

-1.25
-1.16
-0.79
-7.81
0.68
-0.34
1.66
0.19

0.10
-2.71
-0.52
-0.50

Year 5

-1.10
-0.73
-3.27

0.22
-2.52
-2.23

044
0.72

0.55
0.37

-2.27
-1.90
-1.32
-0.75
-0.31
-1.15
-0.79

-1.57
-2.79

-0.48
0.30

-1.51
-1.44
-0.15
0.00
0.57
-0.04
4.15
-0.52

-0.61
-2.66
-1.36
-1.24

Year 6

-0.91
-0.61
-1.96

0.28
-2.62
-2.11

-0.15
-0.55

0.42
-0.30

-3.21
-2.92
-2.32
-1.60
-0.46
-2.09
-1.02

-2.14
-3.54

-0.82
0.48

-1.64
-1.59
0.21
0.00
-0.06
-0.31
7.44
-1.88

-1.23
-2.43
-2.59
-2.38

T > T > T U TUTUTUTU

> U U U UTUTU

v o

> > >

T U U T OO > >

T U TUTU

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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Table 3.12d

EUROMON: the multi-country model of De Nederlandsche Bank

Worldwide fall in share prices by 25% over 8 quarters accompanied by an increase in the external

financing cost rate for firms by 1 percentage point

Cumulated effects in percentages, unless stated otherwise

United States
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (US$ per euro)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

-0.57
-0.54
-1.62
0.02
0.01
-0.42

-0.61
-0.30

0.25
-0.31

-0.08
0.24
-0.01
0.02
0.01
-0.01
-0.01

-0.96
-0.39

0.06
-0.16

-0.47
-0.39
0.26
-25.00
0.19
-0.11
-0.24
0.28

-0.36
-0.08
0.36
0.34

Year 2

-1.86
-1.75
-6.12

0.27
-0.13
-2.55

-1.87
-1.16

0.95
-0.83

-0.62
0.21
-0.17
0.10
0.13
-0.12
-0.16

-2.56
-1.49

0.36
0.44

-1.60
-1.40
0.94
-25.00
0.66
-0.59
-0.81
2.16

-1.22
-0.84
1.20
1.13

Year 3

-2.73
-2.70
-8.93

0.72
-0.60
-4.53

-2.49
-1.84

1.50
-1.05

-1.45
-0.40
-0.44

0.08

0.37
-0.37
-0.28

-3.26
-2.53

0.58
3.02
-0.47

-2.22
-2.05
1.31
-20.34
0.59
-1.24
0.97
5.30

-1.74
-2.13
1.43
1.36

Year4

-2.77
-3.04
-7.98

0.89
-1.34
-5.21

-2.17
-1.97

1.60
-0.93

-2.19
-1.27
-0.85
-0.22

0.53
-0.74
-0.41

-2.95
-3.36

0.58
-0.22

-2.14
-2.09
0.80
-7.81
-0.35
-2.00
8.04
8.29

-1.76
-3.19

0.27

Year 5

-2.27
-2.73
-5.41

0.51
-2.27
-4.67

-1.40
-1.64

1.34
-0.71

-2.81
-2.12
-1.42
-0.99

0.34
-1.27
-0.58

-2.47
-3.98

Year 6

-1.82
-2.34
-3.01
-0.20
-3.33
-3.76

-0.84
-1.24

1.01
-0.62

-3.40
-2.79
-2.12
-2.17
-0.27
-1.94
-0.71

-2.60
-4.68

0.12
0.46

-1.52

T > T > T U TUTUTUTU

> U U U UTUTU

v o

> > >

T U U T OO > >

T U TUTU

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the US$
** (+) reflects an appreciation
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Table 3.12¢

Worldwide fall in share prices by 25% over 8 quarters accompanied by an increase in the external

financing cost rate for firms by 1 percentage point and a reduction in consumer confidence

Cumulated effects in percentages, unless stated otherwise

Euro Area
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (euro per US$)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

-1.04
-1.46
-2.78

0.12
-0.15
-0.47

-1.07
-0.23

0.17
-0.91

-0.27

0.65
-0.06

0.00
-0.06
-0.05
-0.06

Year 2

-1.69
-1.65
-7.27

0.53
-1.15
-2.03

-1.62
-0.67

0.51
-1.13

-1.07

0.07
-0.33
-0.08
-0.16
-0.29
-0.27

2.44
-2.08

0.17
1.59
-0.03

-1.62
-1.46
-0.91
-25.00
0.70
-0.21
0.12
0.48

0.33
-2.41

0.00

Year 3

-1.97
-1.72
-8.14

0.93
-2.50
-3.30

-1.58
-1.02

0.77
-1.02

-2.00
-0.97
-0.74
-0.27
-0.29
-0.65
-0.41

2.44
313

Year4

-1.79
-1.73
-5.37

1.04
-3.41
-3.70

-1.08
-1.08

0.81
-0.73

-3.07
-2.34
-1.65
-0.76
-0.33
-1.43
-0.92

-2.33
-4.03

Year 5

-1.49
-1.51
-3.03

1.01
-3.73
-3.53

-0.59
-0.88

0.66
-0.56

-4.32
-3.78
-2.93
-1.74
-0.45
-2.62
-1.31

-2.82
-4.89

-0.88

Year 6

-1.14
-1.17
-1.33

1.07
-3.70
-3.14

-0.17
-0.55

0.41
-0.48

-5.64
-5.20
-4.41
-3.07
-0.84
-4.05
-1.54

-3.79
-5.87

-1.37
0.86

244

T > T > T U TUTUTUTU

> U U U UTUTU

v o

> > >

T U U T OO > >

T U TUTU

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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EUROMON: the multi-country model of De Nederlandsche Bank

Table 3.12f

Worldwide fall in share prices by 25% over 8 quarters accompanied by an increase in the external
financing cost rate for firms by 1 percentage point and a reduction in consumer confidence
Cumulated effects in percentages, unless stated otherwise

United States

Effects Year 1 Year2 Year3 Year4 Year5 Year6

Real gross domestic product (GDP) -1.43 -2.79 -3.24 -3.12 -2.55 210 P
Private consumption -1.64 -2.89 -3.32 -3.53 -3.13 -2.71 P
Business investment -3.30 -8.12 -9.97 -8.35 -5.42 290 P
Housing investment 0.20 0.77 1.22 1.10 0.46 -040 P
Exports -0.05 -0.58 -1.43 -2.46 -3.61 -481 P
Imports -1.57 -4.16 -5.72 -6.15 -5.45 -445 P
Output gap -1.49 -2.75 -2.85 -2.35 -1.51 -097 A
Business employment -0.81 -1.82 -2.26 -2.23 -1.80 -136 P
Unemployment (% of labour force) 0.66 1.48 1.84 1.82 1.47 1.1 A
Labour productivity per person -0.72 -1.16 -1.16 -1.03 -0.82 -0.78 P
Compensation per employee -0.32 -1.23 -2.29 -3.23 -4.02 -479 P
Unit labour cost 0.41 -0.07 -1.15 -2.22 -3.22 404 P
Private consumption deflator -0.07 -0.45 -0.97 -1.62 -2.40 -3.28 P
Export deflator 0.06 0.05 -0.26 -0.95 -2.14 -3.68 P
Import deflator 0.05 0.23 0.46 0.46 0.00 -095 P
GDP deflator -0.04 -0.35 -0.84 -1.45 -2.20 -3.06 P
Inflation (private consumption deflator) -0.07 -0.39 -0.52 -0.65 -0.80 -0.90 A
Cash flow -2.13 -3.66 -3.86 -3.66 -3.40 -3.78 P
Personal disposable income -0.75 -2.26 -3.57 -4.62 -5.45 -6.37 P
Trade balance (% GDP) 0.22 0.54 0.65 0.57 0.32 005 A
Government debt (% GDP) 1.24 2.85 3.89 4.32 4.13 392 A
Government financial balance (% GDP) -0.35 -0.56 -0.37 -0.02 0.40 058 A
Short-term interest rate (percentage points) -1.20 -2.55 -2.79 -2.58 -2.13 -1.85 A
Long-term interest rate (percentage points) -1.02 -2.27 -2.65 -2.55 -2.19 -1.92 A
Exchange rate (US$ per euro)* 0.30 0.92 0.95 0.34 -0.26 -043 P
Share price index -25.00 -25.00 -20.34 -7.81 0.00 0.00 P
House price index 0.59 1.01 0.33 -1.16 -3.04 -484 P
M3 -0.16 -0.80 -1.78 -2.95 -4.13 -535 P
Bank loans -0.48 -0.42 4.60 18.56 36.80 53.84 P
Net wealth private sector 1.03 3.95 7.38 9.98 10.80 9.98 P
Effective exchange rate ** -0.74 -1.67 -1.95 -2.04 -2.25 -2.83 P
World trade volume -0.50 -2.03 -3.67 -4.72 -5.27 -556 P
Weighted export price 0.74 1.58 1.08 -0.99 -3.94 652 P
Weighted import price 0.66 1.42 0.98 -0.88 -3.54 590 P

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the US$
** (+) reflects an appreciation
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Table 3.13a

Autonomous increase in the wage level in the euro area by 1% over 4 quarters
Cumulated effects in percentages, unless stated otherwise

Euro Area
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (euro per US$)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

0.01
0.04
-0.01
0.02
-0.03
0.00

-0.08
-0.15

0.1
0.08

0.40

-0.19

Year 2

-0.17
-0.13
-0.37
-0.02
-0.11
-0.02

-0.24
-0.24
0.18
0.00

1.27

Year 3

-0.22
-0.24
-0.59
-0.06
-0.11
-0.13

-0.25
-0.31
0.23
0.04

1.35

-0.13

0.37
0.37

Year 4

-0.20
-0.20
-0.47
-0.07
-0.14
-0.15

-0.18
-0.32
0.24
0.10

1.28

-0.43

0.64

Year 5

-0.12
-0.11
-0.25
-0.05
-0.14
-0.10

-0.08
-0.26
0.20
0.14

1.07

-0.62

0.81

Year 6

-0.02
0.02
0.00

-0.02

-0.11

-0.02

0.04
-0.15
0.11
0.14

0.79

-0.69

0.83
0.83

T > U T U U TUTU T > T > T T U U TUTU

> > >

T U U U T U > >

T U U U

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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Table 3.13b

EUROMON: the multi-country model of De Nederlandsche Bank

Autonomous increase in the wage level in Germany by 1% over 4 quarters
Cumulated effects in percentages, unless stated otherwise

Euro Area
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (euro per US$)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

0.02
0.05
0.02
0.02
0.00
0.01

0.00
-0.04
0.03
0.05

0.08

-0.05
-0.05

Year 2

-0.01
0.03
-0.10
0.04
-0.03
0.01

-0.03
-0.06
0.04
0.03

Year 3

-0.04
0.00
-0.22
0.04
-0.03
-0.01

-0.05
-0.06
0.05
0.02

0.46

0.02

0.02
0.02

Year 4

-0.04
0.00
-0.24
0.03
-0.05
-0.03

-0.04
-0.06
0.05
0.02

0.46
0.45
0.36
0.11

Year 5

-0.03
0.01
-0.21
0.03
-0.06
-0.04

-0.01
-0.05
0.03
0.02

0.44
0.43
0.35
0.16
0.08
0.34
-0.01

0.26
0.30

0.02
-0.03
-0.01

-0.03
-0.01
0.18
0.01
0.12
0.18
-0.68
0.28

-0.13
-0.05
0.18
0.18

Year 6

-0.02
0.02
-0.16
0.04
-0.06
-0.03

0.01
-0.02
0.02
0.01

0.40

-0.15

0.22

o > UUUTU U T > T > T U U UTUTU

> > >

T U U U T U > >

T U U U

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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Table 3.13¢c

Autonomous increase in the wage level in Germany by 1% over 4 quarters
Cumulated effects in percentages, unless stated otherwise

Germany
Effects

Real gross domestic product (GDP)
Private consumption

Business investment

Housing investment

Exports

Imports

Output gap

Business employment
Unemployment (% of labour force)
Labour productivity per person

Compensation per employee

Unit labour cost

Private consumption deflator

Export deflator

Import deflator

GDP deflator

Inflation (private consumption deflator)

Cash flow
Personal disposable income

Trade balance (% GDP)
Government debt (% GDP)
Government financial balance (% GDP)

Short-term interest rate (percentage points)
Long-term interest rate (percentage points)
Exchange rate (euro per US$)*

Share price index

House price index

M3

Bank loans

Net wealth private sector

Effective exchange rate **
World trade volume
Weighted export price
Weighted import price

Year 1

0.10
0.15
0.16
0.06
-0.01
0.03

0.02
-0.12

0.10
0.15

0.03

-0.04

Year 2

0.10
0.19
0.34
0.32
-0.07
0.12

0.04
-0.12
0.10
0.18

1.28
1.09
0.79
0.04

0.05

-0.06
-0.07

Year 3

0.08
0.19
0.39
0.57
-0.15
0.19

0.01
-0.09
0.07
0.14

1.47

0.01

0.00
0.00

Year 4

0.07
0.25
0.37
0.73
-0.24
0.22

0.00
-0.07
0.05
0.11

1.57

-0.03

0.05
0.06

Year 5

0.06
0.31
0.32
0.79
-0.33
0.23

-0.01
-0.05
0.04
0.10

1.60
1.50
1.40
043

Year 6

0.05
0.34
0.23
0.78
-0.40
0.22

-0.03
-0.04
0.03
0.08

1.57

T > T > T U U UTUTU

> U T U U TUTU

> Y

> >

T U T U U U > >

T U U U

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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EUROMON: the multi-country model of De Nederlandsche Bank

Table 3.14

Permanent reduction in the supply of labour in the euro area by 1%
Cumulated effects in percentages, unless stated otherwise

Euro Area

Effects Year1 Year2 Year3 Year4 Year5 Year6

Real gross domestic product (GDP) -0.07 -0.26 -0.52 -0.84 -1.11 -129 P
Private consumption 0.01 -0.13 -0.42 -0.84 -1.22 -1.47 P
Business investment -0.20 -0.64 -1.19 -1.81 -2.30 -2.52 P
Housing investment -0.11 -0.42 -0.79 -1.20 -1.63 202 P
Exports -0.02 0.01 -0.07 -0.23 -0.46 070 P
Imports 0.09 0.22 0.11 -0.18 -0.58 -0.91 P
Output gap 0.45 0.21 -0.08 -0.39 -0.60 -0.70 A
Business employment -0.05 -0.25 -0.55 -0.91 -1.24 -1.47 P
Unemployment (% of labour force) -0.88 -0.72 -0.49 -0.22 0.03 0.21 A
Labour productivity per person -0.05 -0.11 -0.13 -0.14 -0.11 -0.05 P
Compensation per employee 0.19 0.90 1.86 2.84 3.67 4.25 P
Unit labour cost 0.23 0.99 1.99 2.99 3.82 434 P
Private consumption deflator 0.05 0.50 1.42 2.56 3.63 4.44 P
Export deflator -0.02 0.07 0.52 1.24 2.02 269 P
Import deflator -0.07 -0.17 -0.27 -0.17 0.18 072 P
GDP deflator 0.03 0.36 1.16 2.23 3.28 413 P
Inflation (private consumption deflator) 0.05 0.45 0.92 1.11 1.04 0.78 A
Cash flow -0.29 -0.69 -0.46 0.26 1.22 219 P
Personal disposable income -0.33 0.21 0.90 1.47 1.94 224 P
Trade balance (% GDP) -0.02 0.02 0.21 0.47 0.67 077 A
Government debt (% GDP) -0.06 -0.05 -0.03 0.06 0.19 029 A
Government financial balance (% GDP) 0.08 -0.11 -0.41 -0.61 -0.67 -0.57 A
Short-term interest rate (percentage points) 0.41 0.82 1.31 1.38 1.1 0.65 A
Long-term interest rate (percentage points) 0.35 0.73 1.21 1.33 1.13 072 A
Exchange rate (euro per US$)* -0.41 -0.76 -1.08 -0.85 -0.16 078 P
Share price index -2.85 -6.89 -13.07 -15.02 -13.58 940 P
House price index -0.20 -0.28 0.07 0.78 1.86 319 P
M3 -0.35 -0.53 -0.75 -0.69 -0.22 057 P
Bank loans -0.07 -0.47 -1.27 -2.68 -4.34 579 P
Net wealth private sector -0.08 -0.08 0.47 1.64 3.27 503 P
Effective exchange rate ** 0.31 0.57 0.80 0.60 0.08 -058 P
World trade volume 0.06 0.15 0.08 -0.13 -0.44 -0.73 P
Weighted export price -0.19 -0.30 -0.22 0.25 0.98 176 P
Weighted import price -0.18 -0.28 -0.19 0.28 0.99 176 P

A: Absolute difference from base level
P: Percentage difference from base level

* (+) reflects a depreciation of the euro
** (+) reflects an appreciation
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4 Epilogue

The current version of EUROMON as described in this Occasional Study is subject to a number
of shortcomings. State of the art economic modelling has developed rapidly over the last decade
and resulted in the design of theory coherent macro models for forecasting and simulation
analysis that explicitly allow for optimising agents, and are therefore less prone to the Lucas
critique than the more traditional models. The rise of estimated dynamic stochastic general
equilibrium models a la Smets and Wouters (2003) or policy models that combine a theory-
consistent core model with a non-core structure to allow for ad hoc dynamics and data coherence,
such as the Bank of England’s BEQM model (Harrison et al., 2005), are clear examples of recent
progress in macro modelling. For larger multi-country models such as EUROMON, these new
approaches have not yet been put into practice. Nonetheless, a further development of the model
along these lines would enhance its clarity and, moreover, a strengthening of the theory coherence

of the model is imperative for running the model in a forward looking mode.

More in detail, a number of interesting extensions of the current model come to the fore. A first
extension is the explicit incorporation of the equilibrium unemployment rate, rather than the
exogenous NAWRU, in the supply block of the model. Second, an important drawback of the
current mode! version is that it does not treat international trade as a closed system. This could
lead to important “leakages”. Third, import prices and competitors’ export prices are modelled
very rudimentary. Further work on the exchange rate pass through and pricing to market could be

considered here.

That said, the current version of the model has a couple of distinct features that are worthwhile
maintaining. One important feature is the endogeneity of the equilibrium unemployment rate
mentioned earlier as the outcome of optimal firm behaviour (factor demand and price setting) and
a ‘right-to-manage’ wage bargaining framework a la Nickell and Andrews (1983). See Broer,
Draper and Huizinga (2000) for an empirical application to the Netherlands. In principle this is
very helpful in exploring the effects on wage and price formation of fiscal policy and structural
reforms in labour and product markets. This feature is not very common in other macroeconomic
policy models, which mainly rely on Calvo pricing and Phillips curve models of inflation. The
other feature relates to the endogeneity of house and equity prices in the model and the modelling
of private sector net wealth measured at market value as a channel of monetary policy
transmission. These features remain crucial in the current policy debate and are therefore

important to explore further.
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EUROMON: the multi-country model of De Nederlandsche Bank
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ANNEX

Behavioural equations and
a stylized presentation of EUROMON
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A Behavioural equations

A.1 Introduction and notation

In the following sections we present EUROMON’s estimated and/or calibrated behavioural
equations. Each section reports the general econometric specification of one equation,
along with a table containing in columns the parameter estimates, r—values and the ad-
justed R’ for each country. Calibrated parameters do not report r—values. For the sake
of brevity we do not report the intercepts and dummies that capture structural breaks and
residual seasonality.

Other important information on notation:

» Subscript ¢ denotes time.

* Adis the first difference operator, i.e. Avar; = var; —var;_|.

* log denotes natural logarithms.

« Dotted variables are growth rates, i.e. var, = 100A4logvar; = 100(logvar; —logvar;_4).
» Upper-case variables are values in nominal terms.

» Lower-case variables are volumes (including numbers of persons) or prices (including
wages, nominal exchange rates, and nominal interest rates).

» Underlined variables are exogenous. Underlined variables with a subscript ¢ are time-
varying; those without are not.

» Nominal variables are expressed in the currency of the own country.

« Euro-area-wide variables are aggregated or weighted with 1990 GDP weights for the
EMU-countries included in EUROMON.

» Variables with superscript w are weighted variables. Weights are calculated using
GDP-weights and 1990 exchange rates.

e Variables with superscript mres denote measurement errors.

« The following holds in the behavioural equations:

—  Greek symbols represent estimated or calibrated parameters.

—  Dummy variables included to capture structural breaks and residual seasonality are
not reported in the equations and tables.

— Intercepts are not reported in the equations and tables.

—  In the tables LT(cx) refers to the adjustment parameter of the Error-Correction term.
—  t-values are reported in brackets and relate to Newey-West heteroscedasticity- and
autocorrelation-consistent standard errors.

—  Parameter estimates without a z-value are calibrated.

~ Rlisthe adjusted R2.
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A.2 Labour market and physical capital stock: potential output in businesses

For AU, BE, DE, FI, FR, IT, NL, SW, UK, US potential output in enterprises is based on
a CES-production function:

1 _ _
logyy,, = tfp, — Blog ((1 — &)kt +8lh,; )
while for DK, ES, JP it is based on a Cobb-Douglas production function,

logy}‘;.’, = ifp, + (1—90)logkp,—1 + dloglhy,

with

Y, = potential business production in real terms, value added at factor costs
tfp = HP-trend of the logarithm of total factor productivity

k, = Dbusiness capital stock (excluding dwellings) in real terms

lh, = business employment (in labour hours)

Table 1 Calibrated parameters of the potential production equations

8 054 053 056 054 044 051 053 041 052 057 059 057 057
P 142 0.5 223 0 0 406 047 096 221 1.29  0.74 0 0.61
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A.3 Labour market and physical capital stock:
non-residential business investment

Alogip; = ()L{logk,,:,_2 _ lOgy:Ii;,tfl JpS UCCi—|

+(1+6)1 (tfl)}

—ucc

4 3
+ Y Y1 Alogip,—i+ ¥ Y2, Alog(cii+ ing—i+ gis—i+ Gemy—i+X1—i)
i1 =0

4 3
+ > Vs Agap,_ i+ D Yai (Ary i —Apes—i)
i=1 i=0

4

+3 v, Alog CFi—i — Tairpy—i +Er

i=1 Py.i—i

with
ip = business investment (excluding dwellings) in real terms
kp = business capital stock (excluding dwellings) in real terms
Yy = potential business production in real terms, value added at factor costs
ucc = user cost of capital in real terms
M. = Aaverageuser cost of capital
c = private consumption in real terms
in = housing investment in real terms
gi = government investment in real terms
gem = hon wage government consumption in real terms
X = exports of goods and services in real terms
gap = output gap (in %)
r = nominal long-term interest rate (in %)
De = inflation (in %)
CF = cashflow
Tair, = corporate taxes
Py = price deflator gross domestic product (index, 1990=100)
t = deterministic linear trend
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Table 2 Calibrated and estimated parameters business investment equations

AU BE DE DK ES FI FR IT NL SW UK JP US
LT(w) 015 -0.08 -0.20 -021 -0.05 -0.08 -0.08 -0.11 -0.20 -0.10 -0.07 -0.06 -0.04
(249) (1.99) () @473) (9 (2.01)(5.84) (347) (2.89) 229) () () (341)
& 041 -0.87 -0.31 -1.00 -1.00 -0.20 -0.68 -0.51 -031 -044 -0.58 -1.00 -0.62
(OO EENO O NG IO RN O] ) ) (OO IO
7 0.008 0.008 0.006 0.009 0.006 0.008 0.004 0.006 0.003 0.004
) ) ) [ORENO] ) ) ) ) )
Alogip; | 032 -0.51 -0.30 030 -0.34 0.60
(3.75) (4.35) (2.35) (2.64) (327) (5.53)
Alogip,—> -0.25 -0.25
(3.76) (3.38)
Alogip,_3 0.21 0.21 0.18 0.16
(2.43) (2.52) (1.62) 2.57)
Alogip—s 0.40 0.28 0.24 0.16 041 0.14 0.25
(3.72) (5.63) @.01) (1.53) (5.99) (1.78) @71
Alog(c; +ins 0.86 2.84 0.97 112
+ 8is + Goma 1) (2.53) (5.98) (6.60) (3.19)
Alog(c, 1+ins 1 0.78 0.63
+8ir 1+ &ems 17X 1) (3.90) (2.25)
Alog(ci—a +ini—a 0.71 1.08 058 0.95
+ 82+ emi—2 +X-2) (3.09) (3.63) (3.76) (3.63)
Alog(c,_s +ini—3 0.69 1.70 0.50
+8is—3 + 8emi—3 +X1_3) (2.57) (3.38) (3.40)
3 ZoAlog(er i+ins i 1.89
+8is i+ 8ems i+ i) (2.41)
132 Alog(eri+inii 153
+8ismi+ Gemi—i+Xi—i) (1.67)
3 i Alog(er i+ins 1.09
+8ir it 8me itX i) (1.99)
13 Alog(cimi + ini 1.45
+ 8imi + emi—i +Xi—i) (2.41)
Agap,_, 0.003 0.010
(1.97) (3.80)
Arpy 1= Apes 1 -0.006
(3.10)
Alog 7”'*2;’7"'2’”-’ 2 0.25
i
227
Alog Ti=3 Tiirbi 3 ’T"';b’ 3 021
1
(3.34)
Alog% 047 0.26
i
’ (2.56) (3.44)
CFii Tgirba—i
§ Xl Alog —= et 091
(3.09)
t 0.0011 0.0005 0.0007 0.0004 0.0006 0.0004 0.0006
(2.45) (2.22) (347) (131) (1.64) (3.79) (4.35)
R 099 053 057 0.67 030 026 068 047 076 093 034 046 043
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A.4 Labour market and physical capital stock: business employment

Aloglhy, =0, {loglhbt | —logyps_1 — G log = s 1+(c+1)n(z—1)}

Pybi—1

+ ZYI i Aloglhhr i+ ZYZI AlOgybt i+ 2731 A]Og hbt !
i=1 i=0 i=0 Pybr—i

with
Lhy, = business employment (in labour hours)
Vb = business production in real terms, value added at factor costs
wh, = non-government wage rate (per hour)
pyw = price deflator business production, value added at factor costs (index, 1990=100)
t = deterministic linear trend
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Table 3 Parameter estimates of the business employment equations

AU

why, i
Pybr i

G% 2;‘:1 log

Aloglhy,—
Aloglhy, »
Aloglhp—3
Aloglhy, 4
Alogyp.
Alogyp.i-1
Alogyp.i—2
Alogyp, 3

% 2?:0 Alogyp.i—i

1 h i Alogys i

Whp.t
Pyb.t

wh
Alog M1 3
Pybi-3

Whpi—i
Pyb.t—i

13 Alog

=

0.14
(4.31)

-0.41
(2.37)

-0.87
(5.57)

-0.41
(2.37)

-0.87
(5.57)

0.008
(1.57)

0.14
(2.09)

0.14
(2.66)

0.008
(13.6)

0.13
(1.36)

0.12
(2.58)

0.12
(6.27)

0.04
(2.56)

0.12
(3.71)

095 081

DE DK ES
0.10 -005 -0.04
391 ) )
031 -1.00 -1.00
429 ) )
031 -1.00 -1.00
429 ) -)
0.006
(17.3)
0.18  0.71
(1.96) (14.07)
0.12
(4.13)
0.18
(1.53)
0.25
)
-0.10
(1.82)
024
(6.84)
094 062 0.84

(24.9)

-0.68
(3.78)

-0.68
(3.78)

-0.20
(2.36)

0.009 0.006

(6.15)

0.17
(1.66)

0.13 027
(1.77) (3.64)

-0.18
(1.58)

0.96  0.62

-0.51
(1.83)

0.008
(3.30)

0.14
(2.43)

0.16
(2.81)

-0.49
(7.28)

0.87

-0.31
(2.02)

-0.31
(2.02)

0.004
(11.23)

0.22
(2.03)

0.44
(4.09)

0.76

-0.44
(1.96)

-0.44
(1.96)

0.006
(7.65)

0.50
(5.62)

-0.02
(2.15)

0.65

-0.06
(2.27)

-0.58
(2.04)

-0.58
(2.04)

0.003
(2.17)

0.27
(3.43)

0.34
(5.79)

0.10
(1.51)

0.15
(2.58)

-0.50
(9.15)

0.77

-0.05
)

-1.00

-1.00
©)

0.54
(6.00)

0.13
(1.32)

-0.23
(1.98)

0.96

-0.62
(10.1)

0.004
(19.3)

0.45
(14.8)

-0.48
(6.95)

0.73
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A.5 Private consumption

PDI, NWorv,s—
Aloger :O‘{long—l —Blog—— —(1-P) 1ogM}
Peg—1 Det—1
; : . PDI,_;
+Y1(r—2 = Pes—2) + 3, Yoi Alogci—i+ Y 13 Alog -
i=1 i=0 c.t—1

4 4 4
Y Vai (Arig—i—Apes—i) + 3, V5.0 Arig—i+ ¥ Yo Args1

i=0 i=0 i=0
4
+ 2 V8. Auty

i=0
with
c = private consumption in real terms
PDI = personal disposable income
Pe = price deflator private consumption (index, 1990=100)
NWyy = net wealth private sector at market value
r = nominal long-term interest rate (in %)
Pe = inflation (in %)
T = nominal short-term interest rate (in %)
u = unemployment rate (in %)
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Table 4 Parameter estimates of the private consumption equations

EUROMON: the multi-country model of De Nederlandsche Bank

AU BE
LT(a) 0.10 -0.03
212 ©)
el 096 097
(305) ()
PDI;
12k log e ,, ,’
1 NWmvy.e
Pet
log =1 0.04 003
) )
FLi2 = Per—2
Aloge,_;
Alogc,_o
Aloge,_3
Aloge, 4 0.51
(4.66)
Alog 22t 0.37
(7.30)
Alog 22l 1 035 -0.18
Pea—
(2.83) (2.62)
PDI,_,
Alog 2=
PDI; _;
3 SioAlog p(,_,' ,.'
PDI,_;
% T, Alog m-.r[f,
PDI,
% 37, Alog f’c.r[fi
Arpyoy
Arpy—s
Arpy-3
Arpi_y
% 2?:] Arpqi
Arg-
Argin
Arg,_3 -0.008
(2.42)
Auy_y -0.004
(1.75)
Auy 3 -0.019
(2.45)
I 097 035

0.42
(4.37)

0.24
(4.57)

-0.004

(1.87)

0.72

DK _ES FI _ _FR
013 003 -004 -0.05
251 ) (1.09) )
085 093 094 097
(7.45) (450) (5.30) ()
0.06
)

0.15 007 0.03
) ) )
-0.0007 -0.0009
(1.74)  (1.65)

-0.48 -0.30
(3.74) (2.41)

-0.15
(2.37)
0.26
231)
0.70
(7.82)
0.31 0.17
(1.61) (2.89)
0.20
(1.45)
0.12
(1.15)
-0.001
(3.44)
-0.008
(3.44)
-0.001
(2.51)
-0.012 -0.008
(228) (3.18)
0.89 078 088 033

1T NL
-0.02  -0.12
(2.49) (2.70)
0.78  0.88

(7.11) (21.37)

022 012
) )
040 -0.35
(3.56) (3.47)
-0.36
(5.51)
0.16
(5.75)
-0.001
(2.50)
-0.007
(2.50)
059 092

-0.05
(1.19)

0.94
(4.14)

0.06
)

-0.37
(3.82)

0.30
(3.34)

0.10
(0.79)

-0.005
(2.51)

-0.003
(2.51)

-0.007
(1.48)

0.95

UK JP
-0.09  -0.06
(2.53) (2.49)
071 095
(8.25) (-
029 0.05
) )
0.27
(3.30)
0.18
(2.65)
0.18
(2.64)
-0.002
(3.30)
-0.002
(3.01)
-0.002
(3.30)
-0.012 -0.027

(4.47) (4.29)

030 049

Us

-0.12
(3.63)

0.79

(34.74)

0.21
)

0.08
(2.99)

-0.005
(3.58)

-0.006
(2.24)

0.31
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A.6 Housing investment

DI,
Alogiy; = {logzh,,l —dum log — (1 — dum) log ———=

with
dum =
PDI =
T

Pe

s

PDI, >
Pet—1 Pep-2

5
—Bi(ris—1 — Pey—1) — Palrs—1 — pc,tfl)}'F Y vi Alogip,—i+& ¢

i—1

housing investment in real terms

1 for AU, BE, DE, DK, FIL, FR, IT, NL, SW, UK, JP, US
0 for ES

personal disposable income

price deflator private consumption (index, 1990=100)
nominal long-term interest rate (in %)

inflation (in %)

nominal short-term interest rate (in %)

deterministic linear trend

Table 5 Parameter estimates of the housing investment equations

LT(ot)

Li—1 = Pes-1
Fsa—1 = Pea-1
Alogip;
Alogin, 2
Alogip—3
Alogip,—a

Alogiy—s

002 -004 -005 -0.04 -003 -006 -0.09 -002 -0.10 -002 -008 -0.10 -0.09
(381) (3.58) (1.64) (6.83) (424) (2.03) (281) (3.19) () (237) (242) (231) (3.27)

-0.02 -0.06 -0.04 -0.02 -0.01 -0.08 -0.02 -0.01 -0.06 -0.10 -0.01  -0.02
() 305 () (118 () ) 16n () ¢ @77 () (0.83)
-0.02
(1.00)

91 092 -023 094 090 -006 -022 0.89 096 -021 030 0.53
(229) (12.8) (5.39) (Q2LI) () (0.58) (1.73) (18.1) (21.8) (2.32) (2.66) (4.34)
-0.13 -027  0.20 -0.16
(1.76) (3.55) (1.14) (1.35)

-0.03 -0.09  0.02 0.23
(0.31) (0.90) (0.16) (2.40)

0.52 0.50  -0.02 0.18
(4.76) (5.41) (0.17) (2.07)

0.27
(2.92)

0.0003 -0.0003 -0.0006 -0.0006
(1.30) (3.58) (2.54) (1.78)

086 0.82 088 090 0.88 094 026 086 0.65 0.87 020 076 047
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A.7 National income: total final expenditures

Ayife s :a{)’qfe,t—l —Bisi—1 —Po dum,_y t 5,1 — B3V;72}

+Y1 As; + Y2 dumt t As; + Y3 (Arl,l — A]ﬁcﬂt) + Y4 (Ar[ct — 100 AA4 1ngm7,)

with
Yife =

dum =

Vt =
r =
[5 c =
Pm =

total final expenditures in real terms

sales in real terms

1 from 1980 onwards for UK, JP and DE, NL

1 from 1985 onwards for BE

0 otherwise

deterministic linear trend

inventory stock in real terms

nominal long-term interest rate (in %)

inflation (in %)

price deflator imports of goods and services (index, 1990=100)

Table 6 Parameter estimates of the total final expenditures equations

AU BE

LT(ct)
St

dum, | t s,_;

Vi—2
As;
dum, t As;
Arpy—Apes

-0.88  -0.22
(9.59) (3.06)
1.09  1.06
(39.3) (49.9)
-0.0002
(2.86)

-0.11  -0.07
(3.02) (3.27)

092 117
(16.9) (38.6)

-0.001
(2.09)

-680.9 -1433.8
(1.01) (2.48)

Ary; =100 AAglogpy.,

=l

0.98 0.99

-0.52 -0.86 -0.19 -0.17 -0.29
(6.07) (6.88) (3.01) (3.81) (4.44)

1.03

1.06 1.03

1.03 3 1.04
(65.4) (78.9) (26.5) (21.4) (86.9)

-0.05 -0.13 -0.11 -0.06 -0.06
(1.94) (3.02) (2.18) (-) (-)

098 0.74

1.03 099 0.6

(1‘35) (6.85) (41.1) (16.3) (13.7)

-0.001
(2.13)

0.96 091

-304.6
(2.60)

-0.39
(2.20)

099 0.96 0.67

-0.55 -0.73 -0.71
(10.7) (6.67) (6.04)

1.18  1.04 0.92
(22.4) (33.9) (54.0)

-0.15 -0.08 -0.06
(3.47) (124) (-)

093 0.85 0.84
(1L.1) (15.6) (8.03)

-0.001
(1.64)

-355.0 -216.3

(2.34) (1.08)

433
(1.15)

0.64 096 0.97

UK JP
-0.44  -0.75
(5.46) (8.19)

1.14 1.08

(39.1) (95.4)

-0.0005 -0.0001

(4.54) (297

026 -0.14
(4.03) (7.50)

0.89  0.90
(16.5) (16.8)

1.10
(38.2)

-0.18
)

1.03
(16.7)

0.74
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A.8 Foreign trade: exports

Alogx; :(x{logx,,l —logm,” | — B log pi:tfl }+yl Alogm)” | + Y2 Alog%
xt—1 x,t—1

with

X = exports goods and services in real terms

m" = relevant world trade (index, 1990=100)

px = price deflator exports of goods and services (index, 1990=100)

pY = weighted export price (index, 1990=100)

Table 7 Parameter estimates of the exports equations

AU BE DE DK ES FI FR 1T NL SW UK JP us

LT(o) 044 -0.18 -049 -0.08 -020 -0.16 -0.08 -020 -025 -0.12 -0.08 -0.10 -0.08
(435) (1.76) (521) (246) () (2.96) (1.92) (2.16) (293) (1.91) (236) () (3.03)
log :j:;f*l 070 -0.70 -077 -0.70 -070 -0.70 -088 -0.70 -0.70 -0.70 -0.72 -0.70 -0.80
xt—1
) - AL6) () ) - (125 ¢ ) - 14D ) )
Alogm!* 0.47 0.19 0.38
(145) (148) (4.01)
Alog =1 -0.49 -0.32
gl’u—l
(2.54) (2.12)
R 061 006 053 009 006 062 010 011 064 072 006 0.34
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A.9 Foreign trade: imports

Alogmy :(x{logm,,l —logs;—1 — BlogM}
yit—1
4 5 Av,
+ Y Y1 Alogm, i+, Alogs, 1 + Y, Vs, gap;_; +Ya - T &t
i=1 i=1 t

with

m = imports of goods and services in real terms

s = sales in real terms

pm = import price goods and services (index, 1990=100)

Dy = price deflator gross domestic product (index, 1990=100)
gap = output gap (in %)

Av = change in inventories in real terms

t = deterministic linear trend
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EUROMON: the multi-country model of De Nederlandsche Bank

Table 8 Parameter estimates of the imports equations

LT(0)

log’l]"i'[L]1
Alogm,_,
Alogm,_»
Alogmy_3
Alogmy_4
Alogs;_
8ap;
8ap; 2
8ap;_3

8ap;_4

8ap;—s

=

AU

-0.39
(3.41)

-0.06
(-)

-0.17
(2.05)

0.28
(2.28)

0.19
(1.56)

0.001
)

0.001
)

0.001
)

0.001
(-)

0.002
(3.20)

0.74

-0.50
(3.53)

-0.25
(4.67)

0.001
(0.67)

0.88
(-)

0.001
(3.07)

0.34

-0.31
(4.10)

-0.10
(-)

0.005
)

0.001
(4.23)

0.57

-0.47
(4.53)

-0.17
(2.58)

0.21
(2.45)

0.58
(2.53)

0.001
(1.15)

0.001
(2.83)

0.68

-0.14
(4.34)

-0.38
(6.31)

0.66
9.21)

0.001
0.91)

0.001
(0.91)

0.001
(0.91)

0.001
(0.91)

0.001
(4.15)

0.71

-0.94
(3.35)

-0.15
(-)

0.001
(0.84)

0.001
(0.84)

0.001
(0.84)

0.001
(0.84)

1.00
(-)

0.003
(2.52)

0.68

-0.24
(3.85)

-0.33
(3.80)

0.16
(2.17)

0.25
(3.40)

0.02
(0.18)

031
(3.73)

0.001
(-)

0.52
(3.13)

0.001
(3.73)

0.36

0.15
(1.65)

0.003
(1.36)

0.80
(-)

0.001
(3.31)

0.33

046
4.31)

0.13
(2.25)

-0.19
(2.06)

0.12
(1.79)

0.24
(3.21)

0.001
)

0.001
)

0.001
)

0.001
(-)

0.001
(3.19)

0.45

-0.28
(2.86)

-0.12
(-)

-0.29
(1.95)

0.16
(2.74)

0.001
)

0.001
)

0.001
)

0.001
(-)

0.82
(2.84)

0.001
(3.15)

0.79

-0.42
(3.54)

-0.32
(3.31)

0.19
(2.22)

-0.20
(2.10)

0.99
(3.30)

0.002
(1.49)

(-)

0.001
(2.88)

0.39

-0.08
(2.13)

-0.52
(3.77)

0.34
(4.02)

0.16
(1.88)

-0.20
(1.62)

0.001
)

0.001
)

0.001
)

0.001
)

0.34

-0.73
4.61)

0.10
(1.53)

1.00
(-)

0.001
(-)

1.00
(-)

0.001
(3.09)

0.50
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EUROMON: the multi-country model of De Nederlandsche Bank

A.10 Foreign trade: net exports primary income

1 8
ANXPIJ = (X.{NXp[’t,l — B — Z rl'f,ﬂ- NFA;_ }+"{ ANXp[’[,l
i—1

3200 ;
with
NXp; = netexports primary income
ry = world nominal long-term interest rate (in %)
NFA = netforeign assets owned by the private sector

Table 9 Parameter estimates of the net exports primary income equations

AU BE DE DK ES FI FR IT NL Sw UK JP US

LT(or) 2069 012 015 019 034 007 -0.17 -0.02 -051 -0.04 032 044 -0.23
4.72) (1.56) (1.57) (2.29) @.71) (1.81) (2.41) (0.70) (4.50) (1.06) (4.20) (4.50) (2.75)
oSS NFAZ 031 031 031 031 031 031 031 031 031 031 031 031 031
(6.19) (6.19) (6.19) (6.19) (6.19) (6.19) (6.19) (6.19) (6.19) (6.19) (6.19) (6.19) (6.19)
ANXpr-1 019 -0.55 -0.37 -0.71 035 -0.54 -0.23 -0.14
(166) (5.95) (3.36) (9.14) (3.47) (6:24) @22 (129)
r 055 047 023 062 022 032 032 039 042 028 039 041 050
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A.11 Wages and prices: non-government wage rate

SR
Alogwy, :(x{logwa,l —loglpy, 1 —log(p:,_ 1Py, 1)

— Bilog(1 + Tairp.1—1 + Tssci—1) — Bzutﬂ}

4
+ Y 1, Alogwp,—i+ (1 —

i=1 i

JRY
Y1,)Alog(pl iy i)

e

1
3 4

5
+ Y i Aloglpy, i+ X Yai Alog(l+ Tainp—i + Tesca—i) + 2, V5 Aty
i=1 i=0 i=1

with

Wp = non-government wage rate (per employee)

De = price deflator private consumption (index, 1990=100)

pw = price deflator business production, value added at factor costs (index, 1990=100)
Ip, = business labour productivity

Tgip = tax rate direct taxes

Tgse =  tax rate social security contibrutions

u = unemployment rate (in %)

remark: ES is estimated in A4-specification
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EUROMON: the multi-country model of De Nederlandsche Bank

Table 10 Parameter estimates of the non-government wage rate equations
AU BE DE DK BS _FI FR _IT NL SW UK JP  US
LT(o) 018 -005 -0.16 -0.05 -0.19 -0.10 -0.07 -005 -0.05 -0.11 -0.10 -0.32 -0.05
(G67) () (272) () (499) 251) 238) (- (191) B.17) (B37) “07) ()
log (14 Tgirp.—1
+lsse-1 0.10 0.40 030 022 010 0.10 0.10
) ) = 012 ) ) )
5 Zimi log(1+
Tdirp.i-i + Tssc.—i) 0.10 0.40 0.10 040 0.10
) (O] ) ) )
log(1 + Tairp.s 4
Hgsci-4 0.40
)
e -0.036 -0.009 -0.025 -0.016 -0.010
(4.18) (3.40) (1.44) (3.86) ()
ED RN -0.016 -0.014 -0.014 -0.023 -0.042 -0.011
(3.91) (8.82) (4.20) (2.93) (3.71) (1.74)
13 -0.012 -0.010
(1.15) (1.19)
Alogwp, 1 0.26 025 032 023 0.16
(2.44) (1.36) (3:20) (2.54) (1.22)
Alogwp, 4 055 023 0.36
(5.45) 2.7 (3.08)
Aglogwp; 1 0.82
(15.89)
1
%IZ?,OAlog(pf, i
Pypi-i) 100 100 126 075 100 0384
(O] ) ) ) (O] )
1
RIS
P2 045 077 068 123 064 1.00
) ) ) ) ) )
LI
Aglog(pZi1pyj, 1) 0.18
)
13 Aloglp,, ; 0.42
(129
%Z?:zAlOgle.: i 0.62
(2.34)
Agloglpy,, 0.34
(4.29)
% o Alog(1+
Tairpa i+ Tosca i) 0.20
)
Auyy -0.003 -0.005 -0.030 -0.005
(1.18) 1.77) (2.05) (2.84)
13 Au -0.033
(2.32)
I 098 027 096 033 098 087 057 077 099 051 064 099 043
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A.12 'Wages and prices: price deflator private consumption

Alogpc,,:oc{logpc,t 1 = Brlogulc,1 =Pao(logp ;  epori-1)
—(1—Bl—Bmogpm,,,l—log<1+zmd,t_1>}

+Z Y1, Alogpe— 1+2 Y2.i Alog pps— l+z Y31A10g(
i=1 i=1 i=0

wllt ,eDOLt ’)

3 2 4
+ ) Yai Alogwy i+, Vs Agap,_i+ Y, Yei Aloglpy,_;
i=1 i=1 =1
4 4 3

3
+(1- Z Yii— Z Yoi— X, Vi— D, Vai)Alogwy,

i= l§ i=0 i=1

4
+Alog(1+1T;4,) Z'YI i Alog(1 + T, ;)

with

Pe = deflator private consumption (index, 1990=100)

ulc = unit labour costs

P spot price Brent per barrel (in USD, index, 1990=100)
epor. = nominal exchange rate, domestic currency per USD

DPm = deflator imports of goods and services (index, 1990=100)
T.q = indirect tax rate

Wp = Dbusiness wage rate (per employee)

gap = output gap (in %)

Ipy, = Dbusiness labour productivity

remark: JP is estimated in A4-specification
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EUROMON: the multi-country model of De Nederlandsche Bank

Table 11 Parameter estimates of the price deflator private consumption equations
AU BE DE DK ES _FI_ FR__IT_NL SW UK _JP_ US
LT() 0.08 -0.07 -0.08 -0.06 -0.05 -0.07 -0.08 -0.10 -0.08 -0.08 -005 -0.12 -0.10
) ) ) ) ) ) ) ) ) ) =) @3 ©
logule, | 064 089 077 092 087 084 09
139) ) ) (18.8) () )
13 logule,; 0.86 0.81 0.89 0.92 0.90
) ) ) Q) )
logule, 4 0.92
(19.4)
log(p,,,_,epor1) 001 001 001 001 001 001 001 001 001 001 001 0.01
) ) ) ) ) ) ) ) ) ) ) )
lOg(ﬂyu.yqu‘)L-’*” 0.01
)
108 puns 1 013 035 010 022 007 018 010 012 015 008 0.09 0.09
) ) Q) G 2200 39 () G 29) () (42 )
log pi.i—a 0.07
)
Alog pes—i 031 036 083 0.I8 0.52 0.29
(3.54) (3.69) (7.69) (1.78) (4.56) @.81)
Alogpe, » 0.34 -0.61 0.29 0.11
(3.74) (4.75) (3.90) (0.90)
Alogpe_s 0.29 0.43 0.21
(3.01) (3.89) (2.04)
Alogpes 4 0.23 031 029 0.37 023 041 007
(3.72) (4.08) (3.25) (3.77) (3.58) (3.30) (0.68)
Aglogpes—1 0.56
(5.77)
Alog pys—i 0.09
1.77)
L34 Alogpuy i 021 0.07 0.15 0.19 0.9
(3.28) (2.20) (2.95) (2.57) (2.42)
1S4 Alog pus 0.18
(3.97)
Alog(p, , epor) 0.02 001 0.01 001 001 0.01
(4.43) (2.14) (1.75) (1.04) (2.68) @77
Al(’g(ﬁail.rfleno’--”") 0.01
2.22)
Aqlog(p,,,_ epoLi-1) 0.01
(1.91)
Alogwy. 0.62
)
133 (Alogwy, 048 033 047 035 028 026 048  0.62 0.83 0.37
) ) ) ) ) ) ) ) ) )
$ X3 Alogw, 0(.3)9
1 S Aalogwi, i o(.4)3
A ga 0.05
100 2 84D -1 (1.60)
s Agap,_, 0.03
o 8P (1.55)
Aloglp,,, -0.39
(2.19)
% >t Aloglpy,; -0.28
(1.72)
Alog(1 4Ty, -0.31 2036 -0.83 -0.18 -0.52 -0.29
(3.54) (3.69) (7.69) (1.78) (4.56) @.81)
Alog(1+Tyg) -0.34 0.61 -0.29 -0.11
(3.74) (4.75) (3.90) (0.90)
Alog (14T, 3) -0.23 0.43 -0.21
(3.72) (3.89) (2.04)
Alog(1 4+ Tyy_s) -0.29 031 -0.29 -0.37 023 -041 -0.07
(3.01) (4.09) (3.25) (3.77) (3.58) (3.30) (0.68)
Aglog(1+Th-1) -0.56
(5.77)
R 067 074 044 034 081 077 038 089 063 029 066 087 083
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EUROMON: the multi-country model of De Nederlandsche Bank

A.13 Wages and prices: price deflator exports of goods and services

Alog pyy :U«{bgpx,tfl —Blogpys—1—(1=B)logpy, }

4
+ Y71, Alogpys i +Y2 Alogpy, 1 +73 Alogp, | +&1

i=1
with
px = price deflator exports of goods and services (index, 1990=100)
py = price deflator gross domestic product (index, 1990=100)
pY = weighted export price (index, 1990=100)
t = deterministic linear trend

Table 12 Parameter estimates of the export price deflator equations

LT(a) 066 -0.13 -0.05 -0.19 -0.06 -0.18 -0.06 -023 -0.10 -021 -0.08 -0.13 -0.05
(4.03) (135) (1.70) (224) (244) (1.98) (1.89) (4.04) (252) (224) (191) (3.68) (2.18)
log pys 1 062 040 079 054 067 055 065 042 038 034 067 100 057
(165) (226) (25.3) (449) (4.92) (4.84) (174) (4.15) (249) (256) (4.01) () (2.13)
logp"”, 038 060 021 046 033 045 035 058 062 066 033 0.43
) ) ) ) ) ) ) ) ) ) ) )
Alogp,, 1 015 0.8 00004 004 104 038 021 -003 -033 037 051 051
(131) (4.62) (0.01) (037) (112) (4.59) (1.45) (0.24) (2.02) (2.83) (5.46) (6.54)
Alogp.,» 027 018 024 -009 -050 -0.13 0.10 019 020 0008 021
(3.13) (4.62) (324) (L41) (3.61) (1.49) (1.23) (434) (1.62) (0.03) (2.58)
Alogp., 3 008 018 -023 -004 021 020 018 -009 -0.07 026 0.09
(0.97) (4.62) (430) (0.50) (1.27) (2.67) (1.74) (1.14) (0.57) (2.19) (0.77)
Alogp.,—s 044 0.8 033 002 0.14 029 012 013 -0.10 -0.14
(3.80) (4.62) (3.62) (0.15) (1.17) (4.84) (0.94) (142) (1.14) (2.16)
Alog pyi—i 065 127 -0.14 0.57
(277) (341) (1.64) )
AlogpY,_, 021 038 035 062 030 0.10 0.05
() (439 &) () (252 (152) (2.10)
' -0.002 -0.0002 -0.0002 -0.0006 -0.0003 -0.0004 -0.0001 -0.0003 -0.0003 -0.0006 -0.0003 -0.001 -0.0003

(4.16) (1.69) (2.94) (3.05) (3.52) (1.78) (1.33) (225) (3.09) (225 (2.17) (3.87) (2.75)

072 054 073 0.63  0.81 0.41 073 058 057 074 056 051 0.70
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A.14 Wages and prices: price deflator imports of goods and services

Alog pim; = oc{log Pmi—1 = PBilogpy,, 1 —Balog(p,,,  epors-1)

4
—(1=Bi—B2)loglp,,, , epoLi-1) } + > v1i Alogpums—i

—C
i=1

+7 AlOg(ﬂoﬂ_’,,leDOLJ*I) +7v Alog(gc epoLi—1) + Y4 Aulc;_1 + Et

om.t—1
with
Dm = price deflator imports of goods and services (index, 1990=100)
2 = weighted import price (index, 1990=100)
P spot price Brent per barrel (in USD, index, 1990=100)
epor = nominal exchange rate in, domestic currency per USD
D commodity price, excluding oil (in USD, index, 1990=100)

—com
ulc = unit labour costs

t = deterministic linear trend
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EUROMON: the multi-country model of De Nederlandsche Bank

Table 13 Parameter estimates of the import price deflator equations
AU BE DE DK ES FI FR IT NL SW UK JP US
LT(0) 20.05 -0.08 -004 -009 -0.12 -0.15 -0.12 -0.17 -0.12 -034 -0.11 -0.12 -0.08
(222) 275) (209 (380) () (3.64) () (91) () (312) (167) () (2.68)
logp!, | 082 077 078 079 075 078 080 076 079 085 083 051 083
G060 60 60 6 60 6 60 6 6 6 )
log(p, ,,_ evoLs 1) 007 008 009 005 0.0 010 008 008 008 006 004 024 0.10
G060 60 6 6 60 6 60 6 6 6 )
log(p,,,.._ epors 1) 011 015 013 016 0.5 012 012 016 013 009 013 025 007
G0 60 60 6 6 6 60 6 6 6 6 )
ALOg -1 020 0.22 009 037 021 029 -0.11
(2.02) (2.70) (0.80) (3.22) (1.96) (2.40) (0.74)
Alog -2 0.15 0.04 -0.14  0.04
(2.09) (0.44) (143) (0.40)
Alog i3 0.07 031 025
(0.75) (3.02) (248)
Alogpus 4 -0.30
4.73)
Alog(p,,, \epoLe—1) ~ 0.04 007 004 0.06 0.05 004 007 0.14  0.08
1.97) (420) (1.62) (2.74) (2.74) (1.93) (2.84) 273) (.14)
Alog(p,,,  \epori—t) 007 0.10 0.15 0.20 010 0.12 0.09 0.12 0.14
(1.73) (3.57) (5.14) (3.43) (2.99) (2.94) (2.34) 2.97) (2.79)
Aule; 069 044 0.03 046
(523) (3.09) (3.06) (2.48)
' -0.0003
(3.53)
R 012 063 049 043 034 019 056 054 047 031 021 050 065
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A.15

TR,

with
TR
dum
We

Pc
Py

124

:’Yl

Public sector: transfers from public sector to private sector

TR,
Yt Ly (=1 w)
t—1
. 1Ogdﬂ W1+ (1 —dum) pe;

Pyt—1

= transfers from public sector to private sector

= gross domestic product in nominal terms

= unemployment rate (in %)

= 1 for AU, DE, DK, ES, FL FR, IT, NL, UK

= 0 for BE, SW, JP, US

= government wage rate (per employee)

= price deflator private consumption (index, 1990=100)

= price deflator gross domestic product (index, 1990=100)



EUROMON: the multi-country model of De Nederlandsche Bank

Table 14 Parameter estimates of the transfers equations
AU BE DE DK ES FI FR IT NL SW UK JP US
T;f: 1 086 095 079 089 097 093 087 094 091 094 095 037 076
(15.2) (26.5) (26.0) (21.4) (52.1) (30.6) (16.8) (21.6) (28.4) (39.0) (26.6) (5.34) (13.3)
=iy 0.005 0.006 0.003 0.01 0.002 0.005 0.005 0.01 0.004 0.005
(3.80) (3.80) (3.34) (7.31) (1.99) (2.80) (2.24) (3.49) (5.38) (7.14)
u—§3Lou i 0.001 0.01
il 1= g S 17 (1.18) a.2m
R DY 0.004
N 2= g o 2 1) (1.94)
log 284 0.18 0.05 0.09 0.08 0.02
(10.14) (3.61) (2.68) (9.22) (2.25)
log 2541 -0.15 0.06 004 -0.05 0.02 0.03 -0.08 -0.05 -0.02
) (7.25) (4.50) (2.70) (2.82) (2.00) (1.29) (2.17) (6.86) (1.97)
log =2 2001 -0.02
: (0.73) (0.72)
log 2¢4 0.09 0.34 0.17
’ (103) (11.3) (4.33)
log Zed=1 0.10 -0.07
Py 1
©) (7.76)
log% -0.10
e
)
I3 099 099 094 098 099 098 099 099 096 098 099 0.76 093
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A.16 Monetary and financial sector: nominal long-term interest rate

E DE . E -DE
Aryy —Ar{?, :(X{rl-,tfl =171 = Bi(rse—1 = Pey—1 — rer—l +DPii1)

Ba(ert — PPE 1)~ Ba(GFBY,, — GFBY,DE)}

4
+ Y iAo = AR )+ 1a(Argy — Apey — ArDF + ApDY)

i=1
+V3(Apey — ApLL) + Va(AGFBY, — AGFBYF)

+7v5(A4GFBY; — A4GFBYPE)

for AU, BE, DK, ES, FI, FR, IT, NL, SW covering the sample period 1991Q1-1998Q4
and

Ary, :Ot{rz.;fl - Blrﬁs,] —Bars =1 — Peg—1) — Bapes—1 — PaGFBY,_, }

1
+ YlArll,],S -+ 2 YzAVII?Ei +v3(Arg 1 —Apey—1) + ValpPey—1
i=0

for DE, UK, JP and US covering the sample period 1980Q1-1998Q4 with

r nominal long-term interest rate (in %)

rg = nominal short-term interest rate (in %)
De = inflation (in %)
GFBY = government financial balance ratio (% GDP)
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EUROMON: the multi-country model of De Nederlandsche Bank

Table 15 Parameter estimates of long-term interest rate equations

LT (o)
L

Fsi 1= Per 1
E ZDE
o+ P

Fsi—1 = Pea—1

Per 1= PR

Per 1

1%L, GFBY,
GFBY, | — GFBYPE,
1Y} GFBY,_;— GFBY™:
Arpyg 7Arf_7£|

Arpy 4— Arf_),E 4
Ar,L_'IS

ArPE

ArpE

Arsy— Apes
—ArF +APCF

Argp—Apes

Apes — BPEF

Ape.

133 0AGFBY,_;
AGFBY, — AGFBYPE

A4GFBY, — AyGFBYPE

—
B

-0.61
(6.72)

0.48
(3.49)

0.30
(2.33)
-0.09

(5.36)

-0.24
(3.02)

0.46
(3.63)

0.43
(3.28)

-0.08
(2.00)

0.85

-0.33
(2.24)

0.35
(1.20)

0.37

(1.40)

-0.13
(1.66)

0.11
(3.07)

0.11
(3.07)

0.13
(1.56)

0.28

-0.13  -0.64 -0.20
(3.47) 324) ()

0.20

(2.05)
0.09 0.56
(336) (5.84)

0.09

(056)

012 072
(237) (6.20)
048
(4.09)
0.10 -032
() (1.12)
0.40
(3.03)

032

(6.20)

0.29

(4.42)

0.09 0.56
[ORNO]

0.18

(3.53)

012 072
[ORNO]

0.20

(3.46)

-0.08

(0.63)

-0.32
(1.12)

054 054 0.65

0.80

0.80
)

-0.43
(3.04)

-0.49
2.77)

0.80
¢

0.80
O]

-0.43
)

0.47

-0.14
(1.86)

0.12

IT  _NL

020 -0.26
() (232

0.71  0.87

-0.39
(2.75)

0.20

(5.60) (1.02) (2.15) (2.59)

0.12
)

-0.19
(2.05)

0.12
)

0.12
)

081 0.72

-0.79 -0.10

[C2US O]

023 037
(1.74) (2.93)

0.17 038
(1.35) (3.32)

-0.89
)

079 028

0.15

(2.89) (1.86) (1.27)

-0.23
(2.26)

0.05
(4.58)

0.05
)

-0.04
(0.31)

0.27

-0.11
(3.38)

0.17
(2.02)

0.42
@21

0.34
(7.76)

0.41
(6.79)

-0.25
(3.14)

0.58

-0.09 -0.16
(1.96) (3.03)

0.35
(1.35)

0.42  0.68
(1.14) (5.62)

0.52  0.96
(2.88) (7.67)
-0.45
(2.50)

0.29
(3.97)

023 035
(2.92) (8.10)

023 0.32
(3.40) (3.21)

023 0.51
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A.17 Monetary and financial sector: broad money

M3,
Al =
Og(du_m Pes+ (1 — dum) py,t)
M3t—1

1 — Bl _

¢ { Og(m Pes—1 + (1 — dum) pyH) Prlogyi-i

NFW,_| +Epy.

— (1—By) log( LML) Borg

dum pe, 1+ (1 — dum) Pypt—1
—Bariy—1 — Baldum pey—1 + (1 — dum) A4Py,tfl)}

4 4
M3,_;
+ ; Alo + i Alogy;_;
Z{Yl" g(dﬂ Pei—i+ (1 — dum) P.W—i) 2. i Alogyi-i

i=1

al NFW, i+ Envs—i

4
+ i Alo + i Argi_;
;73.,1 g(dlﬂ Peg—i+ (1 —dum) P.v-,rfi) 2t A

i=1

4 4 3
+ D Y5 Arpgi+ 2 Yo,i APcs—i =+ Z Y7.i 8ap;_;
i=1 i=1 i=0

with
M3 = broad money
De = price deflator private consumption (index, 1990=100)
Dy = price deflator gross domestic product (index, 1990=100)
dum = 1for AU, BE, DE, DK, ES, IT, NL, SW, JP, US

= Ofor FI, FR, UK
y = gross domestic product in real terms
NFW = net financial wealth private sector
Eyy = market value domestic equity
Iy = nominal short-term interest rate (in %)
7 = nominal long-term interest rate (in %)
De = inflation (in %)
gap = output gap (in %)
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EUROMON: the multi-country model of De Nederlandsche Bank

Table 16 Parameter estimates of the broad money equations
AU _BE DE DK ES _F FR _IT _NL SW UK _J/ _US
LT(0) 002 018 005 024 002 008 009 003 010 002 002 -000 002
@G17) (506 (68 (700) (087 @35 @3 (-) @96 (-) @60 (624 (217
logy, | 083 086 077 099 093 100 100 100 062 100 071 084 088
477 (664 (2596 (6440) (115 () () (-) (828 (-) (248 (2560) (3.53)
NFW, |+E
log " LTEMVL 017 014 023 001 007 038 016 012
[ S I O B O B O ) [C IS
NFW;_|+E] —
log —— 15 —MVI-L 0.29
' )
Ferol 0.01 001 002 002 0.1 002 002 004
(1.04) @3h @316 (- (1.05) (104 (321 (160)
"Li-1 001 003 -005 003 -0l 001 -001 -0.05
059 (550 (I GI) (-) 126 (-) (4.99)
Pes 1 003 001 -0.01
@94 (-) )
Mgy -0.02
(152)
Alog 5 -0.31 0.74
X (3.95) (13.24)
Alng};ﬁig 041
X (6.48)
Alugi\:[ili% 021
: @17
036 023 041 008
4.72) (3.19) (7.02) (1.77)
M3;_4
Alog =4 0.60 037 021 097 030 024
’ (9.66) 617 (153) @172 (347 (322)
Alog 5= 0.60
(6.99)
Alogy,_1 014 054 0.44
(3.49)  (4.42) (3.61)
Alogy;_3 0.09 021 0.18
(3:34) (1.82) @s2)
Alogy; 4 0.93
(6.35)
NFW, +E;
A]og% 0.14
C
.07
NFW, 4+E
Alog " MV A 0.02
. (1.52)
Argya 0.002
(1.94)
Argy 3 0.002
(1.92)
Argia 0.01 0.01 0.003
2.98) 4.55) (1.52)
Aoy 001 -0.004 -0.003
2.78)  (1.49) (3.37)
My o -0.01 -0.004 001 -0.004
@97 @350 (358 (1.56)
Mbes -0.01
@37
Mea—a -0.004
71
Mea—s -0.002
(1.38)
gapy -0.001 -0.001 -0.001
.19 ©72)  (0.76)
apy_1 -0.003 -0.003 -0.001 0,001 -0.001 0,002 -0.001
(4.41) (4.50) (2.19) (0.72) (0.76) 3.72) (2.23)
sap_y -0.001 -0.001 0,001
.19 072 (0.76)
sap,_3 -0.001 -0.001  -0.001
.19 072 (0.76)
R 075 049 070 067 085 075 037 086 057 087 053 086 069
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A.18 Monetary and financial sector: bank credit to the private sector

AlOg CRD; = O({log CRDZ,1 — log(PDI,,l - 01;71 + CFI,1 - Tdirb,tfl)

1 4
+log{ 1600 2 <{QCRDBQCRDB + (1 — Ocrpp)crpm Yrii-i

i=1

+ {QCRDB(1 - ﬁCRDB) -+ (1 - (L)CRDB)(I - QCRDH)}rS,I—i> }}

4
+ Y 71.i/Alog CRD, _;
i—1

3 1 4
+ D <m > {0crppBcrop + (1 — Ocrpp)Ocrpr YA 11—i-
i=0 j=1
+{0crpp(1 —Bcrpp) + (1 — Ocgpp) (1 — QCRDH)}A”mﬂ‘ﬂ‘)

4
+ > v3i Alog pys—ilipg—i+ing—i) + &t
=0

2 : A(pys—i Vi-i)
+ ) Yai Alog(PDI,_i — Ol;_i + CF_i — Tyirps—i) + ZYS,i —

i—0 i—0 100 Y;—;

with
CRD = bank credit to private sector
PDI = personal disposable income
ol = other household income
CF = cash flow
Tairy = corporate taxes
®crpp = share bank credit businesses in total bank credit to private sector
Ycrpp = share long-term credit in total bank credit to businesses
Ycrpy =  share long-term credit in total bank credit to households
r = nominal long-term interest rate (in %)
rs = nominal short-term interest rate (in %)
Dy = price deflator gross domestic product (index, 1990=100)
ip = Dbusiness investment (excluding dwellings) in real terms
in = housing investment in real terms
v = inventory stock in real terms

= gross domestic product in nominal terms
t = deterministic linear trend
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EUROMON: the multi-country model of De Nederlandsche Bank

Table 17 Parameter estimates of the bank credit equations
AU BE DE DK ES F FR IT NL SW UK JP US
LT(o) -0.02  -0.04 -0.01 -001 -001 -0.02 -0.01 -0.01 -0.02 -001 -0.01 -0.01 -0.01
(347) (381 () 6 (0 G50 < = a8h () (OO EENC!
Alog CRD, | 0.08 0019 0.14 0.003 032 005 020 011 013 004 -0.15 025
(1.49) (0.14) (2.15) (0.04) (2.99) (4.44) (2.35) (1.46) (1.49) (1.73) (1.69) (2.58)
Alog CRD;_» 005 -0.16 0.1 021 0.23 0.14 010 040 036 0.18
(1.19)  (1.50) (1.49) (3.07) (2.25) (1.19) (1.31) (3.58) (2.96) (2.06)
Alog CRD,_3 002 -001 0.3 0.04 0.01 0.15 037 025
0.30) (0.10) (3.52) (0.46) (0.05) (2.07) (2.92) (2.68)
Alog CRD;_4 022 031 014 026 0.29
(7.03) (3.17) (2.21) (2.75) (2.93)
weighted interest 513
rate at ¢ (2.88)
weighted interest -11.48 -10.56
rate at 1 — 1 (3.63) (3.97)
weighted interest 6.45 -2.12
rate at 7 —2 (2.93) (2.88)
weighted interest -2.01
rate atr —3 (2.38)
Alog py(ip.e +ins) 0.20 0.07 0.17
(3.94) (0.89) (4.16)
Alogpys 1(ips 1+ine 1) 0.17 0.17 0.04
(3.11) (2.52) (0.48)
Alog py.s—2(ips—2 +ini—2) 0.13
(1.55)
Alogpys 3(ips 3+ine 3) 0.10  0.10
(2.74) (1.20)
Alogpys alips a+ine 4) 0.23 020 020
(3.70) (5.91) (2.61)
Alog(PDI, — O, 1.39 0.66 0.19
+CF — Tiirb1 ) (2.55) (3.60) (3.37)
Alog(PDI,_, — Ol,_, 0.08
+CFy_3 — Tuirbs—2) (2.67)
Alog(PDI;_3 — Ol;_3 0.27
+CF; 53— Tuirb.s 3) (2.73)
Alpy.vr)
o0 0.29
(3.00)
7“”’1‘2@&?34] 053 0.27
(4.59) (2.25)
' -0.0001 -0.0003
(2.25) (2.88)
I 090 053 080 071 070 075 084 069 081 055 092 082 075
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EUROMON: the multi-country model of De Nederlandsche Bank

A.19 Monetary and financial sector: equity prices

Alog pegs = oc{IOg Deqy—1 —logpy,—1 — Bulis,—1 — Balogri,—1 }

with

Peq
Py
lis

rn

3 1 |
+ Y VLAIOg pegs—i+ Y, Vo ilMisi i+ Y y3iAlogri,_;
= =0 =0

equity price (index, 1990=100)

price deflator gross domestic product (index, 1990=100)
business labour income share

nominal long-term interest rate (in %)

Table 18 Parameter estimates of the equity price equations

LT(0)

lis;—

logr—

Alog peg.i-1

Alog peg.i—2

Alog peg.r-3

Alis,

Alis;

Alogr,

Alogr -1

=

AU BE DE DK ES FI FR IT NL SW UK JP Us

-0.05 -030 -007 -0.05 -008 -0.06 -0.18 -0.14 -0.03 -0.05 -0.05 -0.06 -0.03
(2.28) (6.28) (2.88) (1.72) (3.57) (3.25) (5.15) (4.05) (1.77) (3.04) (3.02) (294) ()

-0.54 -0.54 -054 -054 -054 -054 -054 -054 -054 -054 -054 -054 -0.54
(5.25) (5.25) (5.25) (5.25) (5.25) (5.25) (5.25) (5.25) (5.25) (525) (5.25) (5.25) (5.25)

-0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.08 -0.08
(9.42) (9.42) (9.42) (942) (9.42) (942) (942) (942) (942) (942) (942) (9.42) (942

0.33 025 041 0.13 042 0.11 022
(3.91) (4.30) (4.91) (1.84) (4.66) (1.46) (2.28)

021 013 -0.13
(3.34) (1.37) (1.97)

038  0.12
(3.99) (1.84)

-0.01 -0.01 -0.01 -0.02
(2.26) (3.67) (2.60) (2.30)

-0.01
(2.47)

-0.26  -029 -050 -046 -037 -025 -036 -044 -039 -0.14 -0.17
(3.23) (2.73) (5.16) (2.98) (3.89) (1.51) (3.73) (3.56) (6.11) (1.84) (3.10)

-0.25 -0.24 -0.19  -0.15
(2.10) (2.56) (2.44) (2.76)

018 031 039 039 030 021 043 021 040 020 046 010 035
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A.20 Monetary and financial sector: housing prices

AIOg(Ph,r/Pc,t) _a{log(Ph,tl/Pc,tl) —Bi <10g(PD1t—l/Pc,t71) - 10g(kh,z71)>

with
Ph

PDI
T

r S

Pe
kp,
Pin

—Balr1s—1 — Pey—1) — B3(rsy—1 — Pea—1) — Balog(pins—1/Pes—1 )}

4 3
+ Y VLALOZ(Phi—if Peg—i) + X, V2,1 —i)
=1 i=0
3

3
+ Y v3iA(res—i) + Y, Y4, Alog(PDI i/ pes i)
=0 Faur

+ 'Y5A10g(pih,t/pc.,t)

housing price (index, 1990=100)

price deflator private consumption (index, 1990=100)
personal disposable income

nominal long-term interest rate (in %)

nominal short-term interest rate (in %)

consumer price inflation (in %)

real housing stock

deflator housing investment

remark: AU is estimated in A4-specification
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EUROMON: the multi-country model of De Nederlandsche Bank

Table 19 Parameter estimates of the housing price equations

LT(o) -0.11  -0.09 -0.11 -0.03 -0.04 -0.03 -0.04 -0.04 -0.10 -0.13 -0.05 -0.03 -0.07
(4.54) (3.77) (3.44) (1.43) (2.52) (2.03) (2.30) (2.98) (1.58) (3.73) (4.16) (3.92) (1.87)

13k log(PDI/pe):i

~log(kn; 4) 1.14 020 0.50 0.83 033 114 084 1.53
(549 ) ) (0.92) (0.41) (1.06) (1.27) (4.98)
log(PDI/pc)i—4
—log(ki: 4) 1.94
(4.68)
13, log(PDI/pe)ii
—log(ky.s 2) 0.29 0.34
(1.30) (1.45)
log(PDI;p.): 1
—log(kp.i—2) 050 112
) (L73)
33 (limi = Pea—i) -0.041 -0.028 -0.013 -0.050 -0.060 -0.038
(2.25) (2.73) (2.08) (1.17) (2.60) (3.54)
(i Pes i) -0.012 -0.034
(0.46) (0.75)
Li—1 = Pes-1 -0.052 -0.049
(1.71) (2.34)
e 1= Per 2 -0.028
(2.97)
l4-2 = Per-2 -0.014
(2.03)
Fsi 1= Pes 1 -0.001
)
1 4 Piht—i
3 X log 5= 1.47
(2.55)
Alog:j”-%]' 027 019 024 065 037 036 041 046 050 0.8
i
(2.14) (3.15) (1.56) (8.59) (4.17) (3.84) (4.61) (5.77) (4.38) (3.10)
Alog:j’ﬁji 0.19 045 022 020 037
(1.74) (5.52) (1.79) (234) (3.96)
Alogj;/’%j 035 067 046 032 0.63
’ (3.38) (8.21) (3.91) (3.04) (5.08)
Phi—1
Aylog e 0.96
(21.17)
130 A(rL-i) -0.005 -0.033 -0.012 -0.028 -0.011
(0.86) (1.43) (2.08) (2.40) (2.35)
3 Sho M) -0.007
(4.14)
131 0AG ) -0.001
(0.73)
Alrsa 1) -0.003
(2.09)
132 g Alog 2L 0.72 029 034 051 021 031 o011
(2.64) (1.30) (1.45) (143) (0.80) (2.76) (0.66)
%z?,UAlog’;"’% 151 062 0.19 116 133
i
(2.02) (1.88) (0.43) (1.39) (2.14)
Alog 741 0.10 0.54
' (2.58) (3.75)
R 096 075 061 038 074 067 026 066 065 075 071 085 045
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EUROMON: the multi-country model of De Nederlandsche Bank

B A stylised presentation of EUROMON

Explanatory note first column:

behavioural equation
identity

technical or calibrated
rule-based

b
i
t
r

Labour market and physical capital stock

b Business employment

b Business investment

i User cost of capital

i Business capital stock

i Potential business employment

b Total labour force

t Potential business production

i Output gap

i Business production

i Unemployment rate

i Business employment (in persons)

i Business labour productivity (per employee)

i Business labour productivity (per hour)
National income

i Gross domestic product y

b Private consumption c

b Housing investment ip

i Housing stock ki,

i Government consumption g

t Government consumption, material ~ Alog g,

t Government investment Alogg;

i Change in inventories Av

i Inventory stock v

i Sales s

b Total final expenditures Ve

i Gross domestic product Y

py

lhp,

= fOp:Why=py,)
< ; . CF=Ty;,
= Yo 2 8.9aP. 1 — Peoty — Pe, ek
uce
= g (i) = g s+ Ky, +ucc™*
= ip+(1—x,) kp 1
= i (1 *ZN) -y, +M;-nu‘m
= L
= —plog{(1 -8k, +8(lhy )} P +1fp;

= 100 (logys, — logy},)

wg lg o RES
= y-100 - 1002 ¢ — TIND
: Pge IJr-(im[
Is—l,—L,
= 100 ==
s
= Lin
v b
gl
_ y 100 5
= W
L wgl
y=100 5
Ty,

ct+ip+ip+g.+gi+x—m+Av

PDI NW, ; ;
f(,,T-,%-,VA*Pu”*PuA”)

S = pe)

i+ (1=, ) ky 1

wg
100 222
Pge

+8&em

Alogy

Alogy

YVife — S

Vo1 +Av

Cbiptintge—100 "5 gt x
fls.v_1,r5 = pe)

1 |
100 Py Y

B7



Foreign trade

i Current account balance CB =

b Exports of goods and services ~ x =

b Imports of goods and services ~ m =

b Netexports primary income

b Net exports transfers

Wages and prices
b Non-government wage rate (per employee)
i Non-government wage rate (per hour)
t Government wage rate (per employee)

i Unit labour costs

i Business labour income share
b Price deflator private consumption

t Price deflator government consumption

t Price deflator government investment

t Price deflator residential investment

b Price deflator exports of goods and services

b Price deflator imports of goods and services
t Price deflator gross domestic product
i Price deflator business production

i Inflation

Public sector

i Gross financial balance GFB
i Government debt AD

i Direct taxes Tair

i Direct taxes on personal income Tairp
i Corporate taxes Tairp

i Indirect taxes Tina

i Social security contributions Tise

i Government consumption G,

i Government investment G;

b Transfers ®

b Net other government expenditures OGE

NXpr =
NXrg =

P

P

f 7}5, .m

105 (Px X— Pm m)+NXp; +NX7g
(

)

fbe s.gap. )

f(ry .NFA)

constant Y

wp
Whb
Alogw,

ule

lis

Pe

Alog pye
Alog pgi
Din

Px

Pm
Alogpy
Alogpy,

Pe

= f(Pe:Pyb:1Py:Tyip + Tgge: 1)
= $ wp
= Alogw,

- wp lp

N
y=100"

wp lp
Y owgle Ting

= 100
= flule.pm.Tiq.8ap)

= 0.5Alogpge_1 +0.5Alog pe
= 0.5Alogp, 1+0.5Alog pe
= fpe)

= fY.py)

= f(Pn:Dyy P,y €0OL: Pyb)
= 0.5Alogp,_; +0.5Alog p,
= Alogp. —Alog(1+Ting)

= 100 A4log p,

= T+ T+ Tose — 35 {(1 = Bpps)rs+Oppsri} D 1

G.—

G; —TR— OGE +GFB"™**

= —GFB+D"

= Tiirp +Tainy + 10
= T(COM+O0I+ TR~ Ty ) + T

= Z4n{CF—DEP

- ﬁ (Ocrpprt + (1 = Ocrpp)rs) Ocgrpg CRDY + T

_ mres
= T Pec+ Ty

in

= 1, (COM+TR)+Tmes

= 1
= T00 Pgc 8¢

1
= 100 Psi 8i

= S

g&)

Py’ py

= constant Y



Monetary submodel

i Net financial wealth private sector

i Net wealth private sector at market value

i Market value domestic equity

b Broad money

i Private sector holdings of non-government bonds
i Private sector holdings of government debt

i Net foreign assets owned by the private sector
i Total private sector financial assets

b Bank credit to private sector

i Personal disposable income

i Total wage compensation

t Other household income

i Cash flow

Financial submodel

r Nominal short-term interest rate Iy =

b Nominal long-term interest rate " =
r Nominal US exchange rate epor =
i Nominal DM exchange rate epm =
b Equity price Peg =
b Housing price Ph =
i Price deflator government bonds ’%ﬁ =

EUROMON: the multi-country model of De Nederlandsche Bank

ANFW = CB+AD

NWy = NFW+Ewy +8, 15 p, ku

Eny = 158y Peg ki

M3 = f(pe.y:;NFW +Eyy .11, pc.gap)

By = TA—M3—-D,—NFA

Alog D), = AlogD+Dpji*

ANFA = CB+NFA™*

TA = CRD+NFW +NFW"™

CRD = f(PDI,CF Tyiry 11,5, Dy in,v, ¥ )

PDI = COM + Ol + TR~ Tyye — Tuirp

COoM = wp Iy +we Ly

o1 = {e+ LY ) 0L sTims
+(Bppst E2 1+ (1= Dppg) § X205 ) § 74D
+1 203&,; % S _iEwv
—{Ocron (3 305n +E,)
H(1 = Beppy )(; 20375 +u)} ©Ocppn 72 74CRD}
+ % SO NXpr

CF = Y —COM — Ty

Taylor rule for EMU.UK.JP,US (23)
empirical or term structure equations (24,26)
PPP/UIP for EMU,UK,JP (29,30)
epor/ebb, for UK, JP,US

f(py:.lis)

Fpesri = pe, "R pil Alrs = pe), Au)

Fod s <le (14 1k DUR 4

{0+ #5365 — 1} 2 L 2
{0+ 1) 365 —13 14y YRUR

1
+ L \DUR
I+ 15

39



Weighted variables

. : Amj
i Relevant world trade fud = S ew —L
m J iy
i Weichted . " _ ey <13 epm.j 0, 13
i eighted export price pr = oy 2 mjp.(_jm/ j=1EW;
. Weichted i . . _ epym 13 epm.j 190,
i eighted import price P = ooy Z,,IM,IA.;W
i Effective exchange rate  eger = 100 ngD[‘w& Jll] cw; %/Z}il ow;
! epm.j0O0
Additional
i Current balance ratio CBY = 100
i Government debt ratio DY = 100 ﬁ
3
. . . . 30 GFB
i Government financial balance ratio ~ GFBY = 100 .y
-3
World variables
i World nominal long-term interest rate 1)’ = Z}i, ;€ (gjzpe.esrrirory + 1000 Ij—pe ps rrar.apy)

2w

Eurozone variables

i Broad money eurozone M3EMU = Zl/il #}90] (I j=av.pe.Fr.ncy + 1000 I jmpp £5.pRaTY)

i Inflation eurozone pEMY = 2}31 Pe.j g‘,EMU (Ifj=av.Be.Finey 1000 Ij_pg Es.praTy)

i Gross domestic product eurozone ~ YEMU = Z}il ﬁﬁ(%] (Iyj_avBe.FrnLy+1000 Iy peEsrr ,T))

i Output gap eurozone gap™V = 2}31 gap; S).EMU (Ij-av.pe.Fr.Ly +1000 Iyj—pg g5 praT))
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