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ABSTRACT/RESUME
Differencesin resilience between the euro-area and US economies

This paper is concerned with how stylised differences in monetary policy transmission
mechanisms and product and labour market rigidities between the US and euro-area economies affect their
resilience to temporary shocks. To addressthis issue, a small general equilibrium model with long-run neo-
classical and short-run neo-Keynesian features is calibrated to replicate the key properties of the US
economy (asin the US Fed’'s FRB-US model). To this model, features of the euro area’s financial and then
product and labour markets are added sequentially with a view to replicating what is generaly agreed are
aspects of the functioning of the euro-area economy (as captured by the ECB’s Area-Wide Model). Most
of the analysisis conducted assuming identical monetary policy reaction functions, although the sensitivity
of the results to this assumption is tested. The results illustrate the importance of adjustment patterns in
financial, product and labour markets for economies’ responses to demand shocks and in determining the
appropriate monetary policy reaction.

JEL classification: E21, E22, E30, E52
Keywords: Transmission mechanism, resilience, euro area, labour and product market rigidities, CGE
modelling.

*kkk*k

Lesdifférences, en termesderésilience, entrel’ économie américaine et celle dela zone euro

Ce document étudie les principales différences en matiére de transmission de la politique
monétaire et de rigidités des marchés des produits et du travail, et leurs effets sur la résilience des
économies des Etats-Unis et de la zone euro aux chocs temporaires. Un petit modéle d’ équilibre général,
de facture néo-classique sur le long terme et néo-keynésienne sur e court terme, est calibré pour reproduire
les comportements clés de I’ économie américaine (tels que les décrit le modéle FRB-US de la Banque de
réserve fédérale des Etats-Unis). Des caractéristiques des marchés financiers puis des marchés des produits
et du travail de la zone euro sont ensuite incorporées dans le modéle afin de mieux capter certains aspects
du fonctionnement de I’ économie de la zone euro (tels que les décrit le modéle de la BCE couvrant la zone
euro). L’ anayse repose largement sur des fonctions de réaction de la politique monétaire identiques, mais
I'importance de cette hypothése est testée. Les résultats illustrent I'importance des mécanismes
d gustement dans les marchés financiers, des produits et du travail sur les réactions des économies aux
chocs de demande, et pour gjuster |a politique monétaire de maniére appropriée.

Classification JEL : E21, E22, E30, E52
Mots-clés: mécanisme de transmission, résilience, zone euro, rigidités des marchés des produits et du
travail, modele EGC.

Copyright: OECD 2004. All rightsreserved.
Applicationsfor permission toreproduce or translateall, or part, of thismaterial should be madeto:
Head of Publications Service, OECD, 2 rue André-Pascal, 75775 PARIS CEDEX 16, France.
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DIFFERENCESIN RESILIENCE BETWEEN THE EURO-AREA AND USECONOMIES

by
Aaron Drew, Mike Kennedy and Torsten Slagk*

l. I ntroduction

1 This paper is concerned with how stylised differences in monetary policy transmission
mechanisms and product and labour market rigidities between the US and euro-area economies may affect
their resilience to temporary shocks.? The analysis begins in Section Il with a description of a small
simulation model of the United States, which replicates some key properties of the well-known Federa
Reserve Board’'s FRB-US model of the US economy. To this model, a weaker and slower monetary policy
transmission mechanism is added to reflect evidence on the functioning of financial markets in the euro
area. Under a demand shock and a given policy rule, the weaker transmission mechanism results in more
volatile output and prices as monetary policy is less able to buffer the economy (Section 111). However, for
the model to replicate what is known about how the euro area responds to shocks, as for instance captured
by the ECB’s Area-Wide Moddl, it is necessary to make additional changes to reflect rigidities in product
and labour markets (Section 1V). Such rigidities are proxied in the euro-area model by lengthening lag
structures in price and wage setting (i.e. greater nominal rigidities) and by reducing the weight that any
disequilibria have on behaviour (i.e. greater red rigidities). The result of such rigidities is that monetary
policy is less able to cushion shocks, even if the policy approach is more activist and real interest rates
deviate further and for longer from neutral settings (Section V). The final section presents some policy
conclusions.

. Key features of the baseline model

2. The simulation model has a quarterly frequency and a two-tiered structure: an underlying steady-
state that determines the long-run equilibrium and a dynamic adjustment structure that traces how the
economy converges towards it. The long run can be described by a neo-classical balanced growth path,
while the short run incorporates “ new-Keynesian” features such as price and wage stickiness. The focus of
the model is on the short-run dynamics, and how an economy adjusts in the face of temporary shocks.

1 Aaron Drew is a member of the Structural Policy Division, while Mike Kennedy and Torsten Slgk are
members of the Money and Finance Division, all of the Economics Department of the OECD. They would
like to thank Jean-Philippe Cotis, Mike Feiner, Jargen EImeskov, Vincent Koen and Anne-Marie Brook for
helpful comments and suggestions. They also wish to thank Catherine Lemoine and Laure Meuro for
statistical assistance and Veronica Humi, Paula Simonin and Sandra Raymond for secretarial help. The
views expressed here are those of the authors and do not necessarily represent those of the OECD.

2. Resilience can be thought of as how quickly an economy returns to equilibrium following a shock.
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3. The equilibrium path of the model is determined by the interaction between five economic
agents. households, firms, the government, the monetary authority and foreign agents. Households
maximise utility, firms maximise profits and the government achieves exogenoudly set targets for debt and
expenditures. In addition, the foreign sector trades in goods and assets with the domestic economy. Taken
together, the actions of these agents determine expenditure flows that are consistent with a set of stock
equilibrium conditions (including the capital stock, government debt, net foreign assets and household
wealth) that underlie the balanced-growth path. The dynamic adjustment process overlaid on the
equilibrium structure embodies both “expectational” and “intrinsic” dynamics, along with error-correction
mechanisms. Expectational dynamics arise through the interaction of exogenous disturbances, policy
actions and private agents expectations. Policy actions are required in order to re-anchor expectations
when disturbances move the economy away from equilibrium. However, reflecting the fact that such
actions may not immediately re-anchor private expectations in the real world, expectations are modelled
either as backward-looking or as alinear combination of backward and forward-looking elements. Intrinsic
dynamics and error correction mechanisms are included to reflect adjustment costs and rigidities. Error-
correction mechanisms are employed in the price and wage-setting equations, while more genera
mechanisms of adjustment are used dsewhere, based on the polynomial adjustment cost framework
described in Tindey (1993).

4, On the supply side the model produces a single good using Cobb-Douglas production technology.
This good is differentiated in its use by a system of relative prices. Overlaid on this system of relative
prices is a price-wage setting process developed by Layard et al., (1991) that determines core inflation,
with the specific form of the equations based on estimation work in the OECD by Turner et al., (1996).
This specification is discussed in detail in the Appendix.

5. The monetary authority effectively closes the model by enforcing a nominal anchor. Its behaviour
is modelled by a forward-looking reaction function that moves the short-term nominal interest rate in
response to the projected deviations of inflation from an exogenoudy specified rate and in response to the
current deviations of output from potential, subject to a smoothing constraint on the instrument (asin Judd
and Rudebusch, 1998). Although the reaction function is ad hoc in the sense that it is not the solution to a
pre-defined optimal control problem, its calibration is within the range of the so-called “forward-looking
Taylor rules’ that are in use in macroeconomic models in various policy-making institutions -- presumably
because such rules deliver interest-rate responses that, at least as a first approximation, are seen as
reasonable by actual policy makers. Movements in the policy instrument also affect the real exchange rate
via a standard real uncovered interest parity (UIP) condition. However, given the empirical weakness of
UIP in the short run, lags are introduced into the determinants of the actual and expected real exchange
rates to ensure they do not immediately jump to the level implied by the interest rate differentias.

6. Using this framework, a baseline model, which assumes a strong operating interest-rate channel
along with flexible wage and price settings, is calibrated to mimic some broad features of the US economy,
as represented by the FRB/US model (Table 1). This model is then simulated to illustrate in turn how
differences in monetary transmission and labour and product market rigidities affect the response of the
stylised economy to a demand shock.
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1. The transmission mechanism and the functioning of financial markets

7. As afirg step to replicating the broad features of the euro-area economy, a damped interest-rate
and a bank-lending channel® are added sequentially to the model in the following subsections.”

Theinterest rate and wealth effect channéls

8. The interest-rate channel has “pride of place” among explanations of the working of the monetary
policy transmission mechanism in both the United States and the euro area.” Its efficacy depends, in part,
on how quickly policy changes influence the whole spectrum of other rates that are charged to borrowers
and this aspect of the process appears to function more strongly in the United States compared with the
euro area. In particular:

US capital markets are larger and more diversified than those in the euro area (Table 2). For
example, both stock and private-bond market capitalisation are higher in the US market.
While firms in the euro area are moving from local bank borrowing towards issuing
securities, this process still has some distance to go to approach that of the United States.

A number of changes to the regulatory framework over recent decades have improved
competition in financial markets in the US economy.® In the euro area the advent of the single
currency, as well as other changes, have also had similar effects, but the process is far from
complete.’

Another notable difference is the size and extent of securitisation for mortgages and other
types of consumer loans, like automobiles and credit cards, as well as for business liabilities
(Table 3). Securitisation has the effect of making interest rates on new borrowing more
responsive to market rates. This development has been particularly important for the United
States, transforming the mortgage market from one that was regional and local to one that is
now more economy-wide in scope and strengthening the link from interest rates to house
prices. It has aso tended to enhance competition, and this has lowered the costs of initiating
mortgages, easing the access of households to housing equity withdrawal and refinancing at
better terms when interest rates are low.? In contrast, the mortgage markets in the euro area

3. The broad credit channel, which highlights pro-cyclical effects arising from movements in risk premiums
on lending (Hubbard, 1998) is not included. There is little evidence that this channel is important at the
level of the macro economy in the euro area. There is some evidence that it is operative, in an asymmetrical
fashion, in the US economy (Oliner and Rudebusch, 1996). In any event, in the CGE types of models like
that used above, such a channel is typically modelled by lowering the coefficient on the effect of interest
rates on demand, which is also the manner in which a weaker interest rate channel is modelled in this
paper, following Bean et al., 2002.

4, Not dealt with explicitly here is the transmission of monetary policy through the exchange rate channel.
Based on OECD work, the effect on output and inflation of a 10 per cent change in their effective exchange
rates is similar by the second or third year for the US and euro-area economies, although there are some
initial year differences (Dalsgaard et al., 2001).

© N o O

See Angeloni et al., (2003a) and (2003b).

See Sellon (2002) for a description of some of these.
See OECD (2002).

See Todd (2001) for adescription.
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are gtill heterogeneous, domestic in their orientation and have relatively high transaction
costs.”

9. As an illustration of how these features may influence the degree of pass-through from policy
rates to those on other market instruments, the coefficients of the change in policy rates with those on
longer-term government bond rates, taken from a simple model of interest rate determination, are shown
for two separate time periods in Figure 1 for each economy (where Germany is assumed to proxy the euro-
area economy). As can be seen, the coefficient showing the response of long rates to a policy change in
each economy was about the same up until the start of the 1990s. Since then, that coefficient hasrisen in
the case of the United States, but has remained more or less unchanged for the euro area.

10. Wedlth effects also look to be more important in the United States, in part because of the
composition of asset holdings. Examining the past three years, US households, on average, hold a higher
proportion of their assets in financial instruments (bonds and equities), that are more sensitive to changing
market conditions, than do households in the euro area (Figure 2). In Germany, Italy and somewhat in
France, a larger part of total wealth isin non-financia assets, principally housing. While house prices are
also sensitive to interest rate and demand devel opments, wealth effects from house-price changes are likely
to be faster and stronger in the United States than in the euro area for the reasons indicated above.™

11. The weaker interest rate pass-through and wealth effects in the euro area have been incorporated
into the simulation model by Iengthening the lag of interest rates and lowering their effect on investment
and consumption relative to the baseline model which, as discussed above, is taken to represent the
US economy (see Appendix for details). The results show that, in response to a negative demand shock, an
economy with a weaker interest rate transmission mechanism exhibits a somewhat deeper cyclica trough
in inflation and output and more variability, noticeably with respect to prices (Figure 3). Aswell, it takes a
somewhat longer time to return to equilibrium. Furthermore, differences in the response of consumption
account fPlr most of the differences in the variation of output, a feature similar to that noted in the
literature.

The bank-lending channel

12. Both banks and capital markets may in some cases exacerbate cyclical fluctuations, though for
different reasons. Hence, economies with diversified financial systems may be less fragile in the context of
negative shocks. By contrast, an economy that is heavily reliant on bank intermediation could be more
vulnerable to a negative demand shock insofar as it negatively affects bank balance sheets. If, in this
situation, these institutions have to fund extra loans with other sources of finance that are imperfect
subgtitutes for deposits, they would likely face an external premium. In consequence, part of their response
to a shock could be to cut back on the supply of loans, and borrowers with no or few alternatives to bank
loans would be particularly hard hit. The importance of this channel then depends on: first, the size and the
health of the banking system; and second, the share of bank-dependent firms in the economy.

13. Turning firgt to the importance of banks in the financial system, the European economies and
Japan look to be significantly more dependent on these institutions as a source of financing than is the case
for the United States (Figure 4). As a very imperfect indicator of bank health, pre-tax profits as a share of

9. See OECD (2002).

10. See Boone et al., (2001) and Ludwig and Slgk (2004). Angeloni et al., (2003b) document evidence from
larger structural models that consumption plays a larger role in the United States than the euro areain the
adjustment back towards equilibrium, and this could be due to stronger wealth effects.

11. See Angeloni et al., (2003a) and Dalsgaard et al., (2002).
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total average assets of major banks in the United States and the United Kingdom have been significantly
better during the latest dowdown than they have been in Germany, France and Japan (Table 4).

14. Regarding the second factor, small firms tend to be much more bank-dependent than large ones.
Using data on the manufacturing sector only, the proportion of such enterprises relative to the total is
higher in the euro area and they also seem to account for a larger share of overall employment and, by
extension, presumably also investment (Table 5).

15. A number of empirical studies indeed find support for the existence of a bank-lending channel in
the euro area.™? In particular, there is evidence that it isimportant in explaining the response of activity to a
policy change in Germany, France, Italy and the Netherlands.*® For the United States the evidence is more
mixed, with the majority of studies indicating that it is not present,"* while those that do find an effect
suggest that the overall macro impact is likely to be small.*”®

16. To capture the broad features of such a bank-lending channel, an additional investment equation
was created, and incorporated into the model that already takes account of a less powerful interest-rate
channel. The new equation represents small firms and capital stock adjustment costs for them are raised to
reflect their poorer access to non-bank credit.’® This group is assumed to account for 25 per cent of total
spending on capital. The large-firm investment function remains the same as that in the previous model. In
the simulations, the presence of a bank-lending channel implies that it takes a longer time to adjust to the
shock and the required policy response is greater (Figure 5). In addition, beyond the first few years, the
swingsin output and inflation are large, as also predicted by the bank-lending channel literature.

17. The role that the small-firm investment function plays in the adjustment process at the macro
level is significant (Figure 6). In response to a negative demand shock, investment spending of this group
initially falls by about the same amount as that of large firms; however, it remains low for alonger period.
As aresult, when the economy recovers, small firms, after a delay, increase their spending dramatically in
order to restore their desired capital stock levels. Consequently, the volatility of total investment for this
economy is now larger than in the absence of such a bank-lending channdl.

V. Theroleof product and labour market rigidities

18. Dissimilar transmission mechanisms in the US and euro-area economies go only alimited way to
account for the differences that are thought to exist in their business-cycle behaviours. Indeed, the larger
volatility of activity, inflation and interest rates in the model version with euro-area features seems
contrary to received wisdom about euro-area dynamics.” Against this background, the version of the
model that included both the slower-working interest-rate and the bank-lending channels was modified to

12. See Kashyap and Stein (1997).

13. See, respectively, de Bondt (1998), Worms (2001), Kakes and Sturm (2002), de Bondt (1999), Loupias
et al., (2001) and Chatelain et al., (2001).

14. See for example Oliner and Rudebusch (1995, 1996).

15. Thisisthe conclusion of Kashyap et al., (1993), and Kashyap and Stein (2000).

16. This follows in the spirit of Bean et al., (2002), who allow for the existence of credit-constrained firms by

lengthening the lag in the IS curve, which produces more output persistence.

17. A number of economies have recently experienced much less of a cyclical downturn than the euro area. If,
indeed, euro-area activity is more vulnerable to shocks than is the case elsewhere, the costs of weak
transmission channels for monetary policy could be particularly high. However, evidence of greater
vulnerability in the euro area does not abound and received wisdom points to greater “bounciness’ of the
US economy.
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account for greater structural rigidities in product and labour markets. With the incorporation of these
changes, the resulting dynamics are within the range of the ECB’s Area-Wide Model used to describe the
euro-area economy (Table 6). In particular, inflation is less affected by policy actions and sacrifice ratios
are correspondingly higher, as would be expected in economies with greater product and labour market
rigidities.

19. The introduction of these rigiditiesinto the model reduces the amplitude of the cycle arising from
a negative demand shock in an economy with a bank-lending channel, resulting in a more drawn-out
adjustment of output back towards equilibrium (Figure 7). The unemployment rate now has a higher peak
and takes longer to get back towards equilibrium. Not incorporated into the model are any hysteresis
effects. Such effects are generally associated with the same kind of structural policy settings that create
rigidities in wage, price and employment adjustment. If hysteresis effects were present, output and
employment would look considerably worse than shown here.

20. The monetary policy response also differs noticeably compared with that shown in the previous
two simulations. Reflecting the stickiness of wages and prices, the monetary authorities do not reduce
nominal interest rates as much and rea interest rates fall by less than they did in the simulations discussed
above. At the same time, real interest rates have to remain lower for alonger period of timein order to get
the economy heading back towards equilibrium.

V. Sensitivity tests concerning the policy rule and thetype of shock

21. In the simulations above, the rule adopted by the monetary authorities was identical in the models
replicating the US and the euro-area economies. It could, however, be argued that monetary policy should
be more activist in an economy with a weaker transmission channel. To test the importance of this
argument the weight on inflation in the policy rule was doubled on the policy rule in the euro-area model.
The results of this exercise can be seen in Figure 8. Although real interest rates fall further, the impact on
the real variables (output, consumption and investment) is limited. Thus, a modestly more aggressive
policy approach might make little impact on the real economy, given the strong effects of rigidities in
labour and product markets. Indeed, model simulation results suggest that a very aggressive response (the
weight on inflation is increased 6 times) would need to be adopted in order to deliver similar real-side
outcomes to those of the US-model. Such a response, however, does not take into account the potentia
costs that interest rate volatility may have on the real economy, and lie well outside the range of historica
policy reactions (Figure 9).

22. Another sengitivity test isto investigate to what extent the better performance of the model of the
US economy is conditioned on the demand shock examined. This is looked at in a limited sense by
exposing the models to two common supply-side shocks:™® a cost-push (wage) shock and a relative price
(exchange rate) shock. Figure 10 presents the implied “losses’ for the euro-area model relative to the US
model under differing weights on inflation in the loss functions (for both economies).”® Whatever the
weight used, losses are larger in the euro-area modd than in the US model when exposed to the two
shocks. Furthermore, the bigger the weight on inflation, the greater is the loss in the euro-area model. The
economic intuition behind this is that when faced with a supply shock the euro area takes much longer to
adjust back because of the rigidities in wages and prices. For a demand shock, losses are also higher unless
avery significant weight is placed on inflation.

18. A full-blown stochastic simulation analysis would provide a better test of sensitivity to the type of shock,
but is outside the scope of this paper.

19. The loss functions are defined as the present value of the sum of deviations in output and inflation from
equilibrium.

10
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VI. Some policy implications

23. To the extent the stylised models considered in this paper capture the broad workings of the US
and euro-area economies, the findings suggest some policy implications. To begin with, labour and product
market rigidities appear to be key in reconciling differences in response patterns between the US and
euro-area economies with what is known about how each responds to a demand shock, but as well in
shaping the monetary policy response.

When product and labour markets are flexible, policy rates have to fall significantly in
response to a negative demand shock. Perhaps not surprisingly, policy has to do even more
initially when there are impediments to the functioning of financia markets. At the same
time, policy has to be just as flexible when it comes to withdrawing stimulus. In the case of a
bank-lending channel exerting a strong influence, real rates, once they start to rise, have to
move even more quickly, and by a larger amount from their trough, in order to contain
inflation.

On the other hand, in the face of an inflexible economy, characterised by sluggish wage and
price adjustment, the cycle is damped, particularly for inflation. Accordingly, the required
policy response is initially muted, even in the presence of a number of imperfections in the
monetary transmission mechanism. Subsequently, because the rebound in inflation is also
sluggish, low real interest rates, once established, have to be maintained for longer in order to
facilitate adjustment, regardless of the characteristics of the transmission mechanism.

The above conclusion is based on simulations which assume that each central bank has the
same reaction function (i.e.identical weights in the forward-looking Taylor rule). If,
however, the central bank in the inflexible economy placed a greater weight on inflation than
did the one in the flexible economy, real rates would initially respond by more. However,
they would also remain lower for longer as suggested above. Even with a moderately more
aggressive policy approach, the rea-side gains appear limited given product and labour
market rigidities.

If it were assumed that the central bank in the inflexible economy aimed for a similar
outcome for output as that in the stylised US model, real interest rates would have to fall by
much more and interest rate volatility would likely entail significant costs. This highlights the
important role product and labour market rigidities play in the model.

Finaly, improving the functioning of financial markets and the transmission mechanism
would bring about significant gains. Specifically, a more diversified financial system,
particularly one that is less bank dependent, may help an economy to adjust faster following a
shock. Such efforts would complement reforms aimed at improving the functioning of labour
and product markets.

11
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APPENDIX: POLICY TRANSMISSION AND MODEL EQUATIONS

Al I ntroduction

24. In this Appendix some key parameterisations of the models used in the main text are discussed.
The first section outlines the equations that determine consumption and investment expenditures, while the
second section is concerned with the modelling of price and wage-setting and the short-run demand for
labour. The parameterisations are summarised in Table A1 where the coefficients are expressed relative to
the model of the US economy. For example, the first row reports the sum of the coefficients on real interest
rates in consumption expenditures. The value of 0.5 for the economy with weaker policy transmission
implies that the coefficients are half the value of the US economy model. Also reported are maximum lag
lengths in the equations and other factors leading to the differing responses seen in the main paper.

All. Consumption and investment expenditur es

25. In the model, changes in short-term interest rates affect consumption, investment and net exports,
the latter via the impact of policy changes on the real exchange rate. In this paper the focus is on how
differences in the transmission mechanism may affect domestic investment and consumption expenditures
only, although movements in the exchange rate may have differential impacts on aggregate demand in the
United States and the euro area.”

26. The short-term evolution of consumption is affected by the deviation of real interest rates from
their assumed neutra rate levels and the deviations of financial asset stocks from their equilibrium
positions as follows:

(A1) c=c*—wL(r-r*) —w,L(rl-rl*) + ws(fa-fa*)
where ¢ is consumption, r isthe 90-day real interest rate, rl isthe five-year real interest rate™, faistheratio

of financial assets to GDP, starred variables represent the equilibrium levels of these variables, and L isa
lag operator.

20. As the euro area is more open to the rest of the world than the United States (on a gross trade basis) it
might be expected that sustained changes in the exchange rate have a larger impact on demand. However,
at least over the short run, the so-called indirect channel of the exchange rate may be blunted in the euro
area due to the presence of relatively higher levels of product and labour market regulation and/or resource
immobility, hampering the reallocation of resources between the domestic and externally focused sectors
of the economy.

21. Real rates are defined as nominal interest rates less the model-consistent expectations of inflation.

12
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Table Al. Parameterisation of the models

Models
With With
US Economy weaker policy bank lending Euro area
transmission channel
€] 2 3 4
Parameterisation of consumption and investment
Consumption expenditures
Weight on real interest rate deviations (w, and wy) 1 0.5 0.5 0.5
Lag-length of interest rates in consumption® 4 6 6 6
Weight on financial asset deviations (ws) 1 0.4 0.4 0.4
Lag-length of financial assets in consumption 2 4 4 4
Aggregate capital accumulation®
Weight on real interest rate deviations (K; an Kz) 1 0.8 0.8 0.8
Lag-length of interest rates in capital formation 4 6 6 6
Discount parameter on capital adjustment costs (¢) 1 1 1.25 1.25
Aggregate weight on capital adjustment costs (sum(¢;)) 1 1 1.75 1.75
Small firm capital accumulation®
Weight on real interest rate deviations (Kis and Kas) n.a n.a 0.8 0.8
Lag-length of interest rates in capital formation n.a n.a 6 6
Discount parameter on capital adjustment costs (¢) n.a n.a 2 2
Aggregate weight on capital adjustment costs (sum(g;)) n.a n.a 4 4
Large firm capital accumulation
Weight on real interest rate deviations (Ky and Kz) n.a n.a 0.8 0.8
Lag-length of interest rates in capital formation n.a n.a 6 6
Discount parameter on capital adjustment costs (¢) n.a n.a 1 1
Aggregate weight on capital adjustment costs (sum(g;)) n.a n.a 1 1
Parameterisation of prices, wages and labour demand
Price setting curve
Price flexibility (1) 1 1 1 0.6
Labour adjustment costs (B11) 1 1 1 2
Price adjustment to wages (j32) 1.2
Lag length in prices 2 2 2 4
Wage setting curve
Real wage flexibility (y1) 1 1 1 0.6
Wage adjustment to prices (y2) 1 1 1 1.7
Lag length in wages 2 2 2 4
Short-run labour demand
Okun’s law coefficient (1) 1 1 1 0.8
Lag length in Okun’s law 2 2 2 4
Weight on lagged gap (82) 1 1 1 3.3

a) The lag lengths reported are the maximum and in quarters.

b) The aggregate capital stock parameters for models (3) and (4) are calculated by aggregating the small and large capital stock
parameters using the assumed small and large firm weights in the aggregate capital stock (i.e. 0.25:1).

c) Not applicable.

Source: OECD.
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27. The calibration of the coefficients w; and w, was decided such that the US and euro-area models
delivered reasonably similar profiles for consumption following a monetary policy shock, as presented in
the main text. Across all models examined, the weight on short-term real interest rate deviations was set at
one-and-a-half times the weight on long rate deviations, athough, in principle, this may well be another
source of differing policy transmission between the United States and the euro area. To reflect differing
transmission speeds of policy rates through to retail rates (HM Treasury, 2003) aternative lag lengths are
imposed. In particular, the mean lag length in the US economy is set at two-quarters while it is around
four-quarters in the economies with weaker policy transmission. This is a rather narrow difference
compared with some historical estimates, but it is consistent with recent evidence® that transmission
Speeds appear to be increasing in the euro-area economies.

28. The cdibration of wsis based on recent studies of consumption patterns in the G7 economies
(Boone et al., 2001, and Edison and Sigk, 2002). Although the equations estimated in these studies are not
strictly comparable to the form of (A1) above, it is found that changes in wealth in the US economy can
have over twice the impact on the short-term evolution of consumption relative to euro-area economies and
the estimated lags are around two quarters to a year longer. Reflecting this evidence, the coefficient on w3
isset at around 0.4 of the US value for the economies with weaker policy transmission and the lag length is
also two quarters longer.

29. Investment expenditures are derived from a standard capital accumulation equation. The
evolution of the capital stock around its desired level is modelled as:

(A2) k = k* + k1L (AY) - koL (11 *) - oL (rl-r1*) - kadj

where k is the capital stock, y is output, r and rl is the short and long-term interest rate, kadj represents
short-term capital adjustment costs, starred variables represent the equilibrium levels of the variables and L
is a lag operator. Equation (A2) is used for the US economy model and the model where policy
transmission is weaker. For the economy where a bank lending channel is posited the aggregate capital
stock is spit into two sub-stocks:

(A3) ks=ks* + k1L(Ay) - k2sL(r-r *) - «3sL(rl-rl*) - ksadj
(A% kl = kI* + k1L (Ay) - k2IL(r-r *) - «3IL(rl-rl*) - klad]
(A5) k =ks+ Kkl

where ksisthe capital stock for small firms and ki is the stock for large firms.

30. In the paper, as in most estimated models of capital formation, the investment accelerator
parameter, «;, is the dominant influence on short-run capital formation. It is calibrated to deliver peak
investment responses of around twice the peak response in output for a temporary shock, which is around
the average of acceerator effects in G7 economies estimated in Turner et al., (1996). The accelerator is
assumed to have the same impact across all models and capital stocks. The impact of interest rates on the
capital stock are relatively small and the coefficients are kept fairly similar across the model economies,
reflecting results from both VAR and structural model simulations presented in Angeloni et al., (2003a).
The mean lag length on interest rates in capital formation is, however, dightly shorter for the US model.

31 The most important factor behind the differences in investment responses in the main paper is
differences in adjustment costs. Following Pesaran (1991) and Tindey (1993), capital adjustment costs are

22. See de Bondt (2002).
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specified as a cost function that balances the loss from being away from equilibrium against the cost of
adjusting to the equilibrium path:*

n

(A6) ke = E{Z e, K] +Y @la-1'k,., )ﬂ

i=0

32. Thefirst term in the cost function penalises the deviation of capital from its equilibrium position
at time t+t, subject to a discount, ¢, on the expected deviations. The second term penalises changes in the
ith difference of the capital stock. The higher the order of the lag operator, L, and the greater the weight
placed on the changes, ¢, the more gradual the adjustment will tend to be. In the US model economy, the
cost function is tilted towards penalising deviation from the equilibrium path more heavily. Consequently,
adjustment of the capital stock and investment flows occur more quickly. In the economy with a bank
lending channel and the euro-area economy, relatively more weight is placed on the loss arising from
adjusting the capital stock from its present position and there is higher discounting of the deviation in the
expected evolution in capital from its equilibrium level, particularly for the capital stocks representing
small firms (Table A1, columns 3 and 4).

A.lll. Parameterisation of price and wage formation and short-run labour demand

33. The modelling of price and wage formation in the models is based on the framework developed
in Layard etal., (1991), and the equations are specified in a form similar to Turner et al., (1996) as
follows:

(A7) Ap=al(Ap) + (1-01)E(AP) + B1ygap - B2AAW - AAU - B3 (p(-1) —w(-1) + g*(-1))
(A8)  E(Ap) = 02L(Ap) + 03F(Ap) + (1- a2- a3) Ap*

(A9) A(w-p) = L(A(W-p)) - y1ugap - v 2 (AAp) —y 3 (W(-1) —p(-1) — g*(-1)) + v 4L (Acpi - Ap)

where A isthe first difference operator, L is alag operator (where the weights placed on the lags sum to 1)
p is the domestic price level, w is nominal wage level, g* is an exogenously set level of trend labour
productivity, u is the unemployment rate, ygap is the output gap, ugap is the unemployment gap, z is the
rea exchange rate and cpi is the consumer price index. All variables are expressed in a logarithmic form.
E(Ap) are expectations of the change in prices, F(.) is a forward-shift operator (with the sum of the weights
placed on the forecast leads equal to 1), Ap* isthe monetary authorities' target rate of inflation and Ag* is
trend labour productivity growth.

34. Equations A7 to A9 describe the interaction between price and wage-setting behaviours. In
equilibrium the price level is set equal to marginal labour costs, w-g, and real wages equal productivity, g.
In the short run, prices and wages differ due to the presence of parameters designed to capture both real
and nominal rigidities. In particular, real rigidities are higher the smaller the weight is on the gap terms (B,
and y,) and the larger is the value of A. As lag lengths increase and greater weight is placed on the
acceleration terms (B, and y,) nominal rigidities rise. Also influencing the dynamics of price and wage
setting behaviour is the structure of inflation expectations formation (A8). This is specified as a so-called
“mixed representation” -- inflation expectations are based on past price changes, expected price changes
and the central bank’ starget inflation rate.

23. See also Black et al., (1996) for ageneral discussion on the structure of adjustment.
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35. In the US model the weight on the gap terms is relatively large while nominal rigidities are
relatively small. In contrast, in the euro-area model nominal rigidities are more pervasive and the weight
placed on the gap terms is smaller. Across all models expectations formation is assumed to be the same,
although given that nominal rigidities are higher in the euro area, inflation expectations will also
effectively depend more on past price changes. Overall, these changes result in a more persistent inflation
process for the euro area and a higher sacrifice ratio compared with the United States.

36. The short-run demand for labour in the model is expressed as a simple Okun’ s law relationship as
follows:

(A9) ugap = —d1ygap + d.ugap.;
where ygap is the output gap and ugap is the unemployment gap.

37. Recent studies on Okun’s law relationships suggest that reaction of employment to changes in
output or the output gap, 1, have tended to increase, suggesting that labour market reforms have increased
the responsiveness of employment to changes in macroeconomic conditions (see Candelon and Hecq, 1998
and Sogner and Stiassny, 2000). However, significant cross-country differences appear to remain, with
countries faling into two groups: those, such as the United States, wherein adjustment of employment
occurs fairly quickly (four quarters or less), and those (for example, Germany and Italy) where
adjustment takes considerably longer (Candelon and Hecq, 1998). In addition, in countries where
adjustment takes longer, estimates of the Okun’s law coefficient tend to be lower, suggesting that labour
hoarding and/or restrictions on the hiring and firing of labour may initially insulate labour adjustment, but
a prolonged period of adjustment is eventually required.®® To account for these factors two stylised
representations of the Okun’s law relationship are calibrated. In the US economy the weight placed on the
previous periods unemployment gap is low, the output gap affects the unemployment gap with a two-
guarter lag and the weight placed on d,is 0.5, a value that falls within the range of US economy estimates.
In the euro-area economy, where the lag length between the output and unemployment gaps is longer,
greater weight is placed on d, to extend adjustment, while the weight placed on the output gap is lower.

24, In this regard, the present period of relatively weak employment growth in the US economy is an
exception.
25. On the other hand, studies that account for possible non-linearities in the Okun’s law relationship (in

particular, that unemployment increases in downturns are larger than the reduction in unemployment seen
in upturns) suggest that the impact of output on unemployment is relatively uniform in a downturn (Harris
and Silverstone, 2001).
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TABLESAND FIGURES

Table 1. Effects of monetary policy shocks in FRB-US model
compared with OECD stylised model

Deviation from baseline

FRB-US OECD
Models Yearl Year2 Year3 | Yearl Year2 Year3
Assumptions
Short-term rate 1.00 1.00 0.00 1.00 1.00 0.00
Long-term (10 year) interest rate 0.16 0.06 0.00 0.16 0.06 0.00
Effective exchange rate 1.60 0.63 0.00 1.60 0.63 0.00
Effects
CPI -0.07 -0.41 -1.01 -0.05 -0.39 -1.34
GDP -0.35 -1.28 -1.37 -0.38 -1.20 -1.30
Level
Consumption -0.37 -1.35 -1.44 -0.49 -1.41 -1.46
Investment® -0.31 -1.79 -3.16 -0.22 -1.94 -2.84
Unemployment 0.12 0.66 0.77 0.07 0.43 0.68
Memorandum item: sacrifice ratio 13-1.7 1.4

a) Private sector investment.
Source: Angeloni et al., (2003b) and OECD.

Table 2. Differences in financial structure in selected countries, 2001
Data expressed in ratios to GDP (unless noted)

United States | Germany France Italy United Kingdom Japan

Stock market
Capitalisation® 1.23 0.54 0.86 0.51 1.44 0.56
Total value traded” 2.89 0.77 0.82 0.51 1.31 0.44
Turnover ratio® 2.35 1.42 0.96 0.99 0.91 0.79

Bond market
Private bond market” 1.08 0.55 0.35 0.35 0.35 0.50
Public bond market® 0.42 0.33 0.46 0.88 0.30 0.96
Bank credit’ 0.75 1.20 0.87 0.77 1.32 1.09

a) Value of listed shares to GDP.

b) Total shares traded on the stock market exchange to GDP.

c) Ratio of the value of total shares traded and average real market capitalisation.

d) Private domestic debt securities issued by financial institutions and corporations as a share of GDP.
e) Public domestic debt securities issued by government as a share of GDP.

f)  Private credit by deposit money banks to GDP.

Source: World Bank Financial Structure Database.
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Table 3. Securitisation: United States and Europe

Share of total bond market
Per cent

31 December 1999 30 September 2003

US Treasury 224 16.0
Corporate 20.7 20.1
Mortgage-related 15.6 23.6
Money market 15.6 11.6
Municipal 10.4 8.7
Federal agency 10.2 12.2
Asset backed securities 5.1 7.8
Memorandum item: Total market 14.7° 21.7°

European securitisation issuance

Billion euros
2000 Q3 2003 Q3
Asset-backed securities 21.9 53.0
Mortgage-backed securities 31.3 81.8

a) $US trillion.
Sources : The Bond Market Association, Research Quarterly and ESF Securitisation Data Report,
various issues.
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Table 6. Effects of monetary policy shocks in euro-area models
compared with the OECD stylised model
calibrated to incorporate euro-area features

Area-wide model (AWM) OECD

Models Year 1 Year 2 Year 3 Year 1 Year 2 Year 3
Assumptions

Short-term rate 1.00 1.00 0.00 1.00 1.00 1.00

Long-term (10 year) interest rate 0.16 0.06 0.00 0.16 0.06 0.00

Effective exchange rate 1.60 0.63 0.00 1.60 0.63 0.00
Effects

CPI -0.13 -0.26 -0.37 -0.05 -0.23 -0.37

GDP -0.27 -0.71 -0.79 -0.31 -0.77 -0.81
Level

Consumption -0.19 -0.57 -0.63 -0.14 -0.52 -0.66

Investment® -0.72 2.29 -2.93 -0.69 -2.45 -2.74

Unemployment 0.08 0.36 0.61 0.07 0.38 0.65
Consumption contribution 0.11 0.33 0.33 0.08 0.30 0.37
Investment contribution 0.14 0.45 0.59 0.14 0.49 0.55

3° 3

Memorandum item: sacrifice ratio

a) Total investment.

b) Estimates of sacrifice ratios for the large continental European economies generally average around 3.

Sources: Angeloni et al., (2003b) and OECD.
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Average 1970-1990

Average 1990-2003

Note: The passthrough was cal culated as the average of the ten-year rolling windows (before and after 1990) of the coefficient x in the change equation

inlong rates = constant + x change in policy rates.

The regression was run on monthly data from January 1971 to October 2003.

Also included on the right-hand side were control variables, including lagged left and right-hand side variables, inflation and industria production.

Source: OECD.
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Figure 2. Ratio of gross financial wealth to gross wealth in the household sector
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Figure 3. The effect of a weaker interest rate channel
Per cent deviation from baseline
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Figure 4. Bank loans as shar e of GDP
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Figure 5. The effect of bank lending and weaker interest rate channels
Per cent deviation from baseline

United States =~ - ------ Weaker interest rate channel — — — - Bank lending and weaker interest rate channels
20 - 20 - .
Output Real interest rate
15 - 15 -

1.0 -

05 -

Investment

10 - o : 20 -
Priceinflation Unemployment

15 ! ! ! . . . . . . . ;10 - .
2000 01 02 03 04 05 06 07 08 09 10 2000 01 02 03 04 05 06 07 08 09 10

Source : OECD.

27



ECO/WK P(2004)5

Figure 6. Details of the investment response with bank lending and weaker interest rate channels
Per cent deviation from baseline
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Figure 7. Impact of rigidities and a weaker transmission channel: euro-area versus US model
Per cent deviation from baseline
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Figure 8. Sensitivity tests: more aggressive policy rule
Per cent deviation from baseline
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Figure 9. Sensitivity tests: very aggressive policy rule
Per cent deviation from baseline
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Figure 10. Loss of the euro-area economy relative to the US economy under different shocks
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Note : The measures of loss are calculated using a standard quadratic loss function that penalises the squared deviation of output and inflation from their equilibrium
or target rates. The deviations are subject to a quarterly discount rate of 0.99 (or around 4 per cent per annum), as commonly applied in the literature.
Theloss from the US economy is used to normalise outcomes. Hence, avalue greater than 1 implies that the euro area economy performs worse under agiven
shock relative to the US economy and vice versa.

Source : OECD.
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