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Abstract

This paper provides new evidence on the transmission of monetary
policy in the euro area, assessing the impact of an unexpected increase
of the short-term interest on the lending and borrowing activity of the
different economic sectors. We exploit the information content of the
flow-of-funds statistics, that provide the most appropriate framework to
analyse the flowing of funds from one sector (the lender) to the other (the
borrower). We proceed in two steps. First, we estimate a small VAR
model for the euro area over the period 1991Q1 to 2009Q2. Then, we
extend the benchmark VAR model in order to include the flow-of-funds
series and analyse the response of the latter variables to a contractionary
monetary policy shock. We find that the policy tightening is followed by
a worsening of the budget deficit; firms cut on their demand for bank
loans, partially replacing them with inter-company loans, and draw on
their liquidity to try to offset the fall of revenues associated with the
slowdown of economic activity; households reduce net borrowing and
increase precautionary saving in the short run. Consistent with the bank
lending channel of monetary policy at work, the interest rate hike is
followed by a short-run deceleration of credit growth, mainly driven by
the response of banks.
JEL codes: E32, E4, E52, G11.
Keywords: euro area, monetary policy, flow of funds, credit growth.
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Non-technical summary

In order to understand how monetary policy affects the economy, it is very
important to know if and how an unexpected change in the short-term interest
rate has an impact on households’ and firms’ financial investment choice and
new debt issuance, because these variables, in turn, are strictly related to
their ability to consume and invest. The level of public deficit, requiring
net borrowing by the government from the rest of the economy, might also
be affected, with relevant consequences on the possibility for fiscal policy to
provide the necessary stimulus in case of need.

Although these topics are relevant for both the transmission of mone-
tary policy and for broader macro-prudential purposes, so far they have been
scarcely addressed in the literature. Their knowledge has become even more
urgent in the context of the recent financial crisis, where the level of debt
(first private, then public) has clearly played a crucial role. A few exceptions
to this shortage of information are the analyses available for the US and for
Italy (respectively, Christiano et al. (1996), and Bonci and Columba (2008)).
One possible reason is the rather limited data availability. In fact, the most
appropriate statistical framework to address these issues would seem to be
the flow-of-funds statistics, recording all financial transactions (not only those
involving banks) among the economic sectors, but unfortunately such datasets
are generally scarce and time series are often too short to allow for a proper
econometric analysis. In the euro area, for instance, where quarterly flow-of-
funds series date back to 1999, an analysis based on this dataset has become
feasible only recently.

This paper contributes to the empirical literature on the impact of mon-
etary policy in the euro area, analysing the responses of the flow-of-funds
variables to an interest rate tightening, in the vein of the seminal contribution
by Christiano et al. (1996) for the US economy.

First we estimate a vector auto-regression (VAR) model to identify mone-
tary policy shocks in the euro area. The impact of an interest rate tightening
in our model is consistent with existing evidence for the euro area and with
widely accepted theoretical prior: (i) output and prices decrease (the latter
more persistently); (ii) consistent with a liquidity effect, money falls below the
baseline; (iii) unemployment grows and labour productivity falls, resulting in
a pro-cyclical response of the latter. The VAR model is then used to assess
the response of the flow of funds to a monetary tightening. Besides net funds
raised (i.e. net borrowing) by each sector, we also take into account some
specific financial assets and liabilities in the case of households and firms. Due
to the prominent role in the context of the ECB monetary policy strategy, we
also examine the impact of a monetary policy shock on loans to the private
sector, distinguishing between loans provided by banks and credit granted by
other sectors.

Consistent with standard monetary business cycle models, following a one-
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standard deviation increase in the short-term interest rate firms cut both on
their issuance of liabilities and on their acquisition of financial assets; the
overall effect on net funds borrowed is negligible.

Households react to the worsened economic perspectives and to rising un-
employment by reducing the issuance of new debt in the short run, at the
same time increasing precautionary savings.

The public deficit widens significantly after the restrictive monetary policy
shock, in line with the expected budget worsening due to lower tax receipts
following the slowdown in economic activity induced by the interest rate hike
and with the outlays related to the automatic stabilizers at work.

As regards the overall credit development, consistent with the lower credit
demand associated with the slowdown in economic activity and with tighter
credit standards as predicted by the bank lending channel of monetary policy,
we find the contractionary policy shock to be associated with a significant fall
in (short-term) loans to the private sector. This outcome can be ascribed to
the bank component of loans, while loans granted by other sectors (especially
to households) are found to increase after the policy tightening. The latter
result is not necessarily counter-intuitive or puzzling as it might appear at first
glance. For instance, households and firms might be able to draw from pre-
committed credit lines (at the pre-shock lower rate), at least in the short run.
Moreover, the initial credit expansion could still be consistent with a credit
crunch if loan demand is actually larger than loan supply after the shock.

All in all, the analysis based on the flow of funds shades new light on the
transmission of monetary policy in the euro area.

1 Introduction

The vast literature which has attempted since Sims (1980) to assess the effect
of monetary policy shocks on the economy employing vector auto-regression
(VAR) models, has dealt only marginally with the borrowing and lending
activity of the different economic sectors. Nevertheless, as Christiano et al.
(1999) underlined “a contractionary monetary policy shock has differential ef-
fects on the borrowing and lending activities of different agents in the economy.
[...] These findings have been used to help assess the empirical plausibility of
competing theories of the monetary transmission mechanism”. Thus, in or-
der to understand the functioning of an economic system, we would need to
answer also the following questions: to what extent (and how quickly) does
monetary policy affect households’ portfolio allocation or their new debt is-
suance? Do firms cut back on the demand for funds (loans, bonds, and shares)
in the aftermath of an unexpected interest rate hike? What is the impact on
the public deficit? To mention only a few. These issues became even more
relevant with the 2007-2009 global financial crisis, after which a significant
degree of de-leveraging is expected to take place in order to reduce the high
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debt accumulated by some sectors (especially governments and households) in
certain countries.

While a fair amount of research is available on the impact of an interest rate
change on loans or deposits (notably, Bernanke and Blinder (1992), Bernanke
and Gertler (1995), Christiano et al. (1996), and den Haan et al. (2007) for the
US economy; Giannone et al. (2009) for the euro area), so far financial trans-
actions not involving the banking system have been much less investigated
in the literature on monetary policy transmission. The information content
provided by the flow of funds would seem to be the most appropriate for this
kind of analysis, providing a comprehensive framework for the borrowing and
lending activities involving any financial instrument between all the sectors of
the economy (also those where banks are not a counterpart).

Christiano et al. (1996) were the first, to our knowledge, to employ the
information content of the US flow of funds to assess the impact of monetary
policy by means of an estimated VAR model. One of their main findings is that
firms borrow more funds (in net terms) after the policy tightening; firms’ net
borrowing declines only one year later, when the slowdown in output induced
by the policy shock gains momentum. Christiano et al. (1996) argued that
this pattern was not captured by existing monetary business cycle models
and suggested, as a possible explanation, firms’ difficulty to adjust nominal
expenditures once the fall in cash-flow materializes. They also found that
net funds raised by households remain unchanged for several quarters after
the shock, consistent with limited participation models of the type discussed
in Christiano et al. (1997). Finally, they observed a (puzzling) lower public
deficit in the short run, which they explained with a temporary increase of
personal tax receipts.

Bonci and Columba (2008) applied a similar methodology to Italy. Dif-
ferently from Christiano et al. (1996) they find that following a restrictive
monetary policy shock non-financial corporations1 decrease both the acqui-
sition of new financial assets and the issuance of new debt; in other words,
they find no evidence of financial frictions which would prevent firms from
adjusting the level of their nominal expenditures, as seemed to be the case
for the US economy. Also in contrast with the limited participation hypothe-
sis, households are found to adjust their portfolios relatively quickly in Italy,
switching from deposits and shares to securities. Finally, consistent with the
slowdown in economic activity induced by the interest rate hike, with auto-
matic stabilizers at work on one hand and lower tax receipts on the other, the
public sectors deficit increases after the shock.

Except for the above mentioned cases, the literature did not pursue further
this research line and, to our knowledge, no evidence is available for the flow
of funds of other countries, nor for the euro area as a whole.2 Why this? Once

1Throughout the paper we will refer to firms and non-financial corporations indifferently.
2In a recent contribution, Gameiro and Sousa (2010) have applied the same methodology

to the Portuguese economy.



8
ECB

Working Paper Series No 1402

December 2011

agreed that these aspects are worth investigating both for the transmission of
monetary policy and for macro-prudential purposes, the main reason for this
gap in the literature is probably the lack of sufficiently long and disaggregated
time series which could allow replicating the “flow of funds-in-a-VAR” analysis
(the UK is a significant exception).3

This paper extends Christiano et al. (1996) and Bonci and Columba (2008)
kind of analysis to the euro area economy as a whole. The flow of funds are
used in order to gauge new insights into the impact of monetary tightening
on the financing (borrowing) and financial investment (lending) decisions of
households, firms, the government sector and the foreign sector. A number of
new stylized facts on the policy transmission in the euro area arise.

We proceed in two steps. First we estimate a VAR model for the euro area
economy which allows us to identify movements in the short-term interest
rate (chosen as the policy instrument) that can be labelled as monetary policy
shocks. Our results for the main macroeconomic aggregates are consistent
with the literature and are not affected by the empirical puzzles which can
be found in part of it. The (benchmark) model estimated in the first step is
then augmented with the flow-of-funds variables, adding them one at a time
according to the marginal strategy, in order to evaluate their response to the
identified monetary policy shocks.

To allow for comparability, our set of financial aggregates also includes
those considered by Christiano et al. (1996) and Bonci and Columba (2008).
For each economic sector we consider net funds raised (new debt issued net of
new financial assets acquired) and some sector-specific assets and liabilities. In
particular, we investigate the impact of monetary policy on the flow of credit
granted to households and firms, in light of the importance of this variable in
the context of the ECB monetary analysis.

The remainder of the paper is organized as follows. Section 2 provides a
brief overview of the existing literature on VAR models of monetary policy
impact in the euro area. In Section 3 we describe the benchmark model,
identify monetary policy shocks in the euro area, and analyse their impact
on the main macroeconomic variables together with some robustness checks.
Section 4 extends the analysis to the flow-of-funds variables, providing some
new interesting insights into the impact of a monetary policy shock on lending

3The Fed began to publish flow-of-funds statistics on a continuous basis already in the
50s, while their European parallel, the financial accounts of the euro area, are available only
back to 1999. An additional explanation for this gap in the literature might be that flow-
of-funds accounts, though being an integral part of the National accounts, are historically
devoted less attention compared to other economic aggregates. In general, both academics
and professionals are indeed far more familiar with the “real economy” variables (GDP,
consumption, investment, etc.), while it can even be the case that people are not confronted
with the flow of funds at all during their economics studies. As a result, flow of funds are
sometimes seen as a “difficult animal” left to statisticians and national accountants, who are
generally more interested (as it should be, in fact) in methodological issues related to the
proper definition and measurement of these variables rather than in their possible use in the
context of complex econometric models.
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and borrowing across the economy; results are contrasted with the literature
available for the US and for Italy. Section 5 concludes.

2 Monetary policy transmission in the euro area

A number of contributions attempted to assess the effect of monetary policy
shocks into the economy employing vector auto-regression (VAR) models. Al-
though most studies focus on the US economy, some important results are also
available for the euro area as a whole. Among the latter, in this section we
will focus on three papers which are particularly relevant for our analysis.

Monticelli and Tristani (1999) estimated a VAR model for the euro area
employing a parsimonious specification including: real GDP, the short-term
interest rate and the price index. The response of output to a monetary shock
(a 10 basis points fall in the nominal interest rate) is hardly significant (0.4
per cent above the baseline at the peak, after 2 years), and prices show a
non-significant and short-lived rise on impact.

Peersman and Smets (2003) estimated a VAR model to study the monetary
transmission mechanism in the euro area over the period 1980-1998. Their
vector of endogenous variables includes: real GDP, consumer prices, the short-
term interest rate (the Euribor rate) and the real effective exchange rate (in
a second specification a monetary aggregate is also included). To take into
account world demand and inflation, and to help solve the price puzzle, the
authors also included an exogenous block in the model. The main results can
be summarised as follows: after a contractionary monetary policy shock (a 30
basis points increase in the short-term interest rate), there is a fall of output,
a moderate liquidity effect and an immediate reduction of credit to the private
sector.

More recently, another contribution to the VAR literature on the euro
area has been provided by Giannone et al. (2009). As opposed to the above
parsimonious models, they estimated a large VAR on the euro area economy
including 31 variables and 13 lags. Similarly to Peersman and Smets (2003),
the Euribor is chosen as the policy instrument. Using a Cholesky identifica-
tion scheme to identify innovations in the short-term interest rate, they find
that, following an unexpected tightening, industrial production declines quite
persistently, prices are hardly affected, and the monetary aggregate falls below
the baseline. Giannone et al. (2009) also provide a number of other interest-
ing results, some of which will be recalled later on, to be contrasted with our
findings.

All in all, despite the magnitude (and the sign) of the estimated monetary
policy shocks varies across the literature according to the different model spec-
ification and to the different samples used, existing evidence on the monetary
transmission in the euro area is in line with widely accepted theoretical priors
and also similar, in many respects, to that available for the US economy. These
findings suggest that a monetary tightening should result in higher short-term
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interest rates, a deceleration of money and credit, weaker economic activity,
and a delayed and prolonged decrease in the price level.

3 The benchmark VAR model

In this section we present the model and identify the monetary policy shocks
for the euro area economy. Our main results are contrasted with existing
evidence, especially Peersman and Smets (2003). The identification of mon-
etary policy shocks is not straightforward given that, as it has been broadly
suggested in the literature, actual economic patterns are the result of the com-
bination of two forces at work: they reflect the action of the policy maker, but
they also depend on the state of the economy, i.e. on the development of the
variables to which the central bank responds according to its strategy and its
objectives. These two driving forces need to be disentangled in order to detect
the effects of the policy interventions. In other words, we need to identify
the exogenous non-feedback rule component of monetary policy. To this aim,
some identifying assumptions are needed mainly as regards the choice of the
policy instrument and the form of its interaction with the other endogenous
variables. We will discuss our choices as to these issues in the present section.

We begin by estimating a standard vector auto-regressive (VAR) model of
order k like the following: Yt = A(L)Yt−1 + εt. We include four endogenous
variables (k = 4) in the VAR:

Yt = (yt, pt, pcomt, intt) (1)

where y is a measure of economic activity (real GDP), p is the consumer
price index, pcom is the world commodity price index, and int is a short-term
interest rate (the EONIA rate). All variables are in log-levels and seasonally
adjusted, except for the interest rate, which is in levels.

The sample is quarterly and spans from 1999Q1 to 2009Q2. This choice,
besides being forced by the euro area flow-of-funds series’ availability, is also
supported by Weber et al. (2009) who suggest that, as a result of the transi-
tion to EMU, there might be a structural break in 1996-1998 in the log-level
specification of a standard VAR model for the euro area. As a consequence,
an analysis of monetary transmission in the euro area should be better based
on a sample period starting after those years. The VAR endogenous variables
are plotted in Figure 1; the recent financial turmoil shows up clearly especially
in the drop of output and of the interest rate.

Although a number of earlier studies on the euro area economy, including
Peersman and Smets (2003), have used the three-month Euribor as the policy
instrument, we think the EONIA rate provides a better proxy for the monetary
policy operating instrument over our sample period, especially during the onset
of the financial crisis at the end of 2008. We also include a commodity price
index as a proxy for expected inflation in the policy maker’s information set,
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given that expected price developments are also relevant for the conduct of
monetary policy in the euro area.

Monetary policy shocks are identified via a standard Cholesky decomposi-
tion, with variables ordered from the most exogenous to the most endogenous
as in Equation 1. This identification scheme implies that monetary policy
shocks can have only lagged impact on the other variables included in the
model; at the same time, we assume that quarterly information on output,
domestic and commodity prices is available to the policy maker within the
same quarter.

Standard likelihood-ratio tests are used to determine the lag order of the
VAR: results according to the most widely used criteria point to one lag as
the most appropriate choice (see Table 1, in the Appendix). Despite the small
number of lags, fitted residuals show no sign of autocorrelation (see Table 2);
this result is quite relevant because the small sample size makes the degrees-
of-freedom issue potentially severe in the present study. The hypothesis of
normality is also not rejected, both at the individual series level and jointly,
at the 95 per cent confidence level (Jarque-Beras test results are reported in
Table 3).

The log-level transformation used for the VAR variables allows for implicit
co-integration in the data. We chose to avoid explicit co-integration analysis
in the present analysis, in line with much of the literature on the empirical ap-
proach to modelling the effects of unexpected monetary tightening (including
Peersman and Smets (2003) and Giannone et al. (2009), for the euro area);
moreover, as underlined by Sims, Stock and Watson (1990), standard asymp-
totic tests are still valid if the VAR is estimated in levels, even if the variables
are co-integrated.

Estimated policy shocks based on the above specification are displayed in
Figure 2. In order to smooth the series and for ease of interpretation, we re-
port the three-quarter centred moving averages of estimated residuals in the
interest rate equation, as shocks are by construction serially uncorrelated and
thus they tend to be noisy. As usual, one might think of monetary policy
being “tight” when the smoothed policy shock is positive and “loose” other-
wise. Conditional on our model specification, estimated policy shocks signal
that monetary policy was relatively tight in 2008, at the onset of the global
financial crisis; in interpreting this outcome one should keep in mind that
a sharp increase in risk premia occurred during that period, thus impinging
temporarily the ability of the policy maker to control money-market interest
rates via standard measures. In this respect, the estimated stance would look
even tighter had we used the Euribor rate instead of the EONIA as the policy
interest rate.
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3.1 The impact of a monetary policy shock on the economy

The response of the VAR variables to a monetary policy shock, i.e. a 24-basis
points (equal to one standard deviation) increase of the short-term interest
rate (int), is in line both with theoretical prior and with existing evidence on
the euro area economy (IFRs are plotted in Figure 3).

Output (y) begins to fall immediately after the tightening; the maximum
response is a fall below the baseline by 60 basis points, occurring one year
later. The response of prices (p) is more delayed, but also more persistent.
Prices fall only at the end of the first year after the shock and return to the
baseline gradually. There is no sign of the price puzzle, i.e. the finding of a
price increase following a tightening, which can be found in some of the VAR
literature on the monetary policy transmission, also for the euro area (see, for
example, den Haan et al. (2007), Eichenbaum (1992) and Sims (1992)).

The commodity price index (pcom) decreases during the first year after the
shock. Given that developments in the euro area economy are likely to have
only limited impact on the world demand for commodities, the response of this
variable is most likely to be explained in terms of the co-movements between
the level of economic activity in the euro area and in other large economies
(e.g. the US economy).

We decided not to include an exchange measure in the model in order to
keep our specification as parsimonious as possible and given that the euro area
can be considered a relatively closed economy. Contrarily to Peersman and
Smets (2003), we attain a reasonable identification of the monetary policy
shocks (with no price puzzle, as we said) also without the exchange rate.
Moreover, developments in the world demand and inflation are implicitly taken
into account in the model through the commodity price index.

All in all, both the timing and the shape of te response of output are
similar, in qualitative terms, to the literature available for the euro area; at
the same time we find, for a given size of the shock, a larger fall of the level
of economic activity.

3.2 Robustness analysis

In this section we present the results of some robustness checks performed in
order to further validate the identification of monetary policy shocks. Taking
the model presented above as a benchmark, we show that results as to the im-
pact of an interest rate tightening on the economy remain broadly unchanged
across some alternative model specifications.

For the first extension we include the real effective exchange rate in the
information set of the policy maker. In a further specification, also in line with
part of the VAR literature on the euro area, we include a broad money aggre-
gate, namely M3, among the VAR endogenous variables. Given the recursive
identification scheme, placing money after the interest rate means that the
policy maker looks only at lagged values of the monetary aggregate in setting
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its instrument. In turn, this can be seen as a proxy for the fact that it is
more medium-term monetary developments that matter in the ECB strategy,
rather than responding to the latest short-term development in M3.

Two further variants involve the commodity price index: in the former this
variable is not included in the model, similarly to what is done in Monticelli
and Tristani (1999); in the latter, the world price index is treated as an ex-
ogenous variable, implying that it is part of the information set of the policy
maker but it does not respond to monetary policy.

In terms of the above notation, four alternative specifications are compared
with the (benchmark) Model 1, Y1 = (y, p, pcom, int), namely:

Y2 = (y, p, pcom, exr, int) (2)

Y3 = (y, p, pcom, int,m) (3)

Y4 = (y, p, int) (4)

Y5 = (y, p, int)with pcom exogenous (5)

where y is output, p is the consumer price index, pcom is the commodity price
index, int is the short-term rate, exr is the exchange rate, and m is a broad
monetary aggregate.

Estimated monetary policy shocks according to the model specifications 1
to 5 are plotted in Figure 4. There is a high correlation between the series:
0,97 between Model 1 and Model 2, 0.81 with Model 3, 0.77 with Model 4, and
0.68 with Model 5. From Figure 4 it arises that the biggest differences with
respect to Model 1 are those obtained in the case of Model 4, i.e. that where
the commodity price index is not taken into account. This holds true especially
over the periods 1999-2000 and 2003-2005, when excluding the variable pcom
from the policy maker’s information set results in a tighter monetary policy. In
those years the commodity price index experienced a fast growth (see Figure
1), so that the development of this variable is indeed likely to have played a
significant role in the evaluation of the monetary policy stance by the policy
maker.

Also the responses of output, prices, and the interest rate (which are com-
mon to all models) are fairly similar across the different specifications, both
from the qualitative and the quantitative point of view (Figure 5).

The response of the exchange rate, in Model 2, turns out to be non-
significant (Figure 5). Nevertheless, we are more interested in to what extent
this variable affects the response of output and prices once it is added to the
benchmark VAR: Figure 5 shows that such differences are negligible.

In line with the expected liquidity effect, and consistent with the literature
on the money demand in the euro area (see Fase and Winder (1993) and Gi-
annone et al. (2009) among others), in Model 3 the broad monetary aggregate
declines after the shock. In other words, our framework is not affected by the
liquidity puzzle, occurring when an interest rate tightening is associated with
an increase in the broad monetary aggregate (see, for example, Reichenstein
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(1987), and Leeper and Gordon (1991)).
All in all, the above results support the choice of the benchmark VAR

specification as in Model 1, especially in the light of the degrees-of-freedom
issue mentioned above. The response of the main economic aggregates to a
monetary policy tightening is robust across the alternative model specifications
taken into account. Besides, and more importantly, they are in line with most
of the VAR literature on the euro area, also with those studies using a much
larger dataset and a wider sample period, like Giannone et al. (2009). In
other words, we think that the above results support the view that the loss
of information associated with the parsimonious benchmark VAR model is
acceptable given the gain in degrees of freedom.

3.3 The effect of monetary policy shocks on other macro vari-
ables

In order to further support the identification achieved, we examine the re-
sponses to a monetary policy tightening of a set of key macroeconomic ag-
gregates which were not included in the benchmark model. This is done by
including each variable in turn within the VAR variables, placing it in the last
position (i.e. considering it as the most endogenous). IRFs obtained from
these extended models are reported in Figure 6.

Both households’ consumption and capital accumulation decline immedi-
ately after the monetary tightening. In line with existing evidence on the euro
area economy (e.g. Peersman and Smets (2003)), the response of investment
is much stronger (150 versus 24 basis points, respectively, at the peak) and
drives output dynamic to a large extent.

Unemployment increases as of the second year after the shock, with a
similar timing but a weaker response compared to output. This behaviour
results in a pro-cyclical pattern of labour productivity (Figure 6), also in line
with existing evidence on the euro area economy (see Peersman and Smets
(2003)). The (weak) response of wages is consistent with the fall of production
and the rise in unemployment. Taken together, the response of wages and that
of productivity result in a unit labour cost increase at least during the first
two years after the policy contraction.

In line with the expectations hypothesis of the term structure of interest
rates, the impact of a 24 basis point increase in the policy rate on the long-
term rate (the 10-year government bond yield) is rather limited; this is also
consistent with the empirical evidence provided by Giannone et al. (2009),
who find that the term-spread in the euro area decreases on impact after a
monetary tightening.

Stock prices fall immediately after the interest hike, reaching the maxi-
mum impact about one year after the shock. This result is similar to that in
Peersman and Smets (2003) and in Giannone et al. (2009). Also house prices
decline after the shock, but the response is less pronounced and takes more to
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unfold (−0, 3 per cent at the peak, versus −4 per cent observed in the case of
shares, two years after the shock).

All in all, the shape and the magnitude of the responses of the additional
macroeconomic variables taken into account confirm the appropriateness of
the identification achieved with the benchmark Model 1.

4 Monetary policy and the flow of funds

In this section we provide a brief overview of the flow-of-funds statistics, before
adding them to the benchmark VAR model in order to assess the response of
lending and borrowing by all the sectors of the economy in the aftermath of a
monetary policy shock in the euro area.

4.1 The euro area flow of funds

The flow-of-funds statistics show the financial assets and liabilities of all eco-
nomic sectors (households, non-financial firms, financial corporations, the gen-
eral government, and the foreign sector), both those already accumulated in
the form of outstanding amounts of wealth (assets) or debt (liabilities) and
the transactions occurring in the form of the different financial instruments
(mainly deposits, securities, and loans). In the present study we focus on the
transactions, i.e. on new financial assets acquired or financial liabilities issued
in each period by the different sectors.

Aggregate flow-of-funds series for the euro area are being published by the
ECB with a lag of about 4 months (which is currently being shortened to
about 3 months). Quarterly series are available back to 1999. They result
from the aggregation of harmonised national data compiled according to the
methodological standards set in the European System of National Accounts
(ESA95). European flow of funds (also referred to as the financial accounts)
are published on a non-consolidated basis, meaning that intra-sectoral trans-
actions are not netted out; this is the case, for example, of securities issued
by banks and bought by other banks, or inter-company loans. Moreover, pub-
lished series are at current prices and are not seasonally adjusted.

In line with Christiano et al. (1996) and Bonci and Columba (2008) we
focus on net funds raised by the sectors, defined as the difference between
the net incurrence of liabilities and the net acquisition of financial assets. A
positive (negative) value of net funds raised means that the sector is a net
borrower (net lender) of funds vis-à-vis the rest of the economy, including the
foreign sector.

Figure 7 shows net funds raised by each sector in the euro area from 1999Q1
to 2009Q2. All series were deflated using the GDP price deflator and corrected
for seasonality, if present in the data.

As it is well known for the euro area economy, households are net lenders
over the whole sample period; from the end of 2001 onwards their financial
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saving (the excess of disposable income over consumption and housing invest-
ment) has increased; in other words, households have been lending more and
more to the rest of the economy. Firms, on the other hand, have been net bor-
rower of funds (36 billions of euros, on average, per quarter), meaning that the
sources of internal financing (i.e. undistributed earnings), have been generally
too small to finance business investment.

As regards the other sectors of the economy, net funds raised by financial
corporations show a high volatility around a relatively small average (-13 bil-
lion of euros). The chart for the general government shows the growth in the
budget deficit (although its definition is not perfectly equivalent to our mea-
sure of net funds raised) in 2000-2003 and its reduction from 2004 onwards.
The euro area as a whole has been slightly net lender vis-à-vis foreign resi-
dents over the sample (some 5 billions of euros, on average). Finally, as was
the case for financial corporations, net foreign inflows into the euro area are
highly volatile, making the interpretation of these variables somewhat tricky.

Figure 7 shows a drop in households’ net borrowing (i.e. an increase of
funds lent by households, net of new debt taken) in the aftermath of the
financial crisis, mirrored by a huge increase in the amount of funds raised by
the government sector, also due to the massive securities issuance needed to
finance the banking system bailouts and the fiscal stimulus interventions in
some countries.

4.2 Borrowing and lending after a policy tightening

In this section we analyse the response of the euro area flow-of-funds variables
to an unexpected monetary policy tightening. For the sake of comparability
with the existing literature, namely Christiano et al. (1996) for the US and
Bonci and Columba (2008) for Italy, we focus on net funds raised by all sectors
but also, in the case of households and firms, on some additional categories
of financial assets and liabilities. This is achieved adding one variable at a
time to the benchmark VAR specification, placing it in the last position, i.e.
considering it as the most endogenous in the model.

As Christiano et al. (1996) pointed out, while this procedure, also referred
to as marginal strategy, deals with the problem of parameter profligacy, it
has one potentially relevant drawback. Because estimated innovations to the
interest rate equation can depend, in principle, also on the lagged values of the
variable being included in the VAR, the estimated policy shocks might differ
across the various specifications, introducing an important source of bias in the
results. To address this issue, we compared monetary policy shocks estimated
under the benchmark VAR with those resulting from the most relevant flow-
of-funds augmented models. Results are reported in Figure 8: our policy
shocks estimates are very similar across the various specifications, supporting
the comparability of the results obtained for the different financial variables
at study.
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In the next sections we will go through the various sectors of the economy
to analyse to what extent their borrowing (issuance of liabilities) and lending
(acquisition financial assets) activity is affected by monetary policy shocks.
We will focus particularly on the non-financial private sector, i.e. firms and
households.

Firms. The response of net funds raised by non-financial corporations after
the interest rate hike (an increase by 24 basis points) is never significant (Fig-
ure 9). Nevertheless, looking at the individual effect on the asset and on the
liability side, some interesting results arise.

In line with standard monetary business cycle models, in the aftermath of
the tightening both firms’ financial assets and liabilities decrease significantly,
before returning to the baseline about one year after the shock; the response
of liabilities is stronger in quantitative terms and also somewhat more persis-
tent (Figure 10). Taking into account also the fall of firms’ capital formation,
occurring over the same quarters (Figure 6), this outcome provides evidence
in favour of firms’ ability to cut on their level of nominal expenditures after
the policy tightening and the induced drop in sales and profits. The reduced
issuance of new debt by firms is also consistent with both the money view
(standard IS/LM models) and with the credit view of the transmission mech-
anisms of monetary policy (e.g. Bernanke and Blinder (1988)) and also with
monetary business cycle models (Fuerst (1994)).

Shortly after the monetary policy shock, firms meet (at least part of) their
financing needs relying on their liquid assets: in fact, the decrease of firms’
liabilities is mirrored by a reduction of their deposits holding (Figure 10). Part
of the literature (for example, Almeida, Campello and Weisbach (2004) and
Han and Qiu (2007) for the US; Pàl and Ferrando (2010) for the euro area
economy) has attempted at interpreting the sensitivity of firms’ demand for
liquid assets to cash flow as a sign of difficulties in accessing external finance.
Cash holding of small firms is generally found to be more sensitive to cash
flow than in the case of large corporations; this is often taken as evidence
in favour of firms’ motivation to increase precautionary saving to provide for
future investment needs, which might be especially necessary for small firms
because they tend to be more financially constrained. In this context, our
results based on the augmented VAR methodology would seem to point to the
fact that this precautionary-cash-holdings effect, if present, is not dominant
in the case of euro area firms.

Firms seem to use part of the liquidity also to provide funds to other firms,
mainly in the form of inter-company loans (in fact, loans granted are found
to increase after the shock), probably also as a consequence of the higher cost
of external funds (they reduce the net issuance of loans from other sectors
and of securities) due to the restrictive policy shock. Finally, the response of
trade credits, although negligible in statistical terms, parallels the slowdown
of economic activity induced by interest rate hike.
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The modest response of firms’ net borrowing contrasts with the US evi-
dence provided by Christiano et al. (1996), who find an increase of net borrow-
ing after the policy shock, mainly due to the increase of short-term liabilities
issued by firms (especially large corporations). Christiano et al. (1996) take
this outcome as evidence of financial frictions, due to contracts in place, which
would prevent firms from adjusting immediately their level of inventories to
the new (lower) level of demand. On the other hand, our results are similar
to those found by Bonci and Columba (2008) for the Italian economy.

Taken together, the response of net funds raised by the business sector hints
at some interesting differences among the structural differences between these
economic systems. Firms’ net borrowing depends crucially on their ability
to cut on expenditures (for instance investment) and reduce their need for
external financing after the policy shock. In this context, the finding that US
firms would face higher cost inertia than in the euro area (and in Italy), might
be related to the average firm size which, in turn, could affect the possibility for
firms to alter their current expenditures promptly against the new economic
juncture.

But besides this feature, which affects credit demand, credit supply factors
might also play a relevant role in accounting for firms’ issuance of liabilities in
the aftermath of the tightening. First of all, given that to cut quickly on invest-
ment plans or on the level of expenditures comes necessarily at a cost, firms’
decision to do so could also depend significantly on the impact of interest rate
hike on their overall credit conditions (the higher the increase in the cost of
credit for firms, the higher the opportunity cost of continuing pre-determined
investment plans in the face of reduced profits). Second, the response of firms’
issuance of new liabilities after the tightening might reflect to a significant
extent also banks’ decision to reduce the availability of loans to the business
sector as a consequence of a sudden rise in their risk aversion or in the cost of
funding, or to manage worsening liquidity conditions. In this respect, there is
widespread evidence supporting capital market imperfection theories, accord-
ing to which larger firms are less subject to risks of credit crunch compared
to small ones, because they are less prone to asymmetric information prob-
lems (see Christiano et al. (1996), Gertler and Gilchrist (1993, 1994), and
Ehrmann (2000)); this implies that a policy-induced decrease of credit supply
affects large companies less than small firms; given that the former are more
common in the US than in the euro area, this might explain our result as to
net funds raised by the business sector after a monetary policy shock.

Households. Some interesting evidence on the impact of a monetary policy
restriction on borrowing and lending by the household sector can be derived
from the impulse response function of net funds raised (Figure 9) and of the
major categories of financial assets and liabilities (Figure 11). In this section
we will distinguish between the short-run response (changes occurring within
the first year) and the medium-term behaviour of the household sector.



19
ECB

Working Paper Series No 1402

December 2011

Households’ net borrowing decreases in the short run after the interest
rate hike. In other words, in the quarters immediately following the tighten-
ing households lend more funds (in net terms) to the rest of the economy than
they would do in normal times. This could be explained in terms of house-
holds’ incentive to increase precautionary saving (reducing consumption), in
the light of the deteriorated economic perspectives associated with the rise of
unemployment induced by the policy tightening (as shown in Figure 6).

Our result parallels the finding of Bonci and Columba (2008), who observe
a decline of net funds borrowed by Italian households in the first year after
the shock: in the case of Italy, though, the strongest impact is on the asset
side, while we find euro area households to respond to the interest hike mainly
reducing their debt issuance (Figure 11): at the peak the decrease amounts
to more than 4 billions of euros, corresponding to almost 7 per cent of the
corresponding average quarterly flow (Table 4). The response of households’
net borrowing was less clear in Christiano et al. (1996), who conclude that
for the US economy “there is little evidence against the view that net funds
raised by the household sector initially remain unchanged” after a tightening.

After the initial decline, households’ net borrowing starts recovering during
the second year after the shock (Figure 9), mainly as a result of the higher
debt issuance (Figure 11). The medium-term deterioration of households’ net
financial position, although of limited statistical significance, unveils a few
interesting features about the impact of monetary policy on this sector. First
of all, the timing of the pick up of households’ net borrowing coincides with the
recovery of economic activity and, more importantly, of private consumption
(Figure 6).

On the asset side, even though the overall response is not significant in
statistical terms, looking at the individual instruments some notable features
arise as to the medium-term impact of monetary policy. For instance, we
find evidence of a re-composition of households’ portfolio, with a reduction
of liquidity (currency and deposits) and an increase in the accumulation of
shares. The former might be ascribed to the increase of the opportunity cost
of holding deposits, conceding that, in general, the impact of an increase
in the policy rate on the deposit rate is partial and delayed. Households
would then have an incentive to draw on bank deposits to finance part of their
growing consumption in the context of the slowdown of disposable income; the
remaining part would be financed by issuing new debt, which is indeed also
found to pick up at the same time, i.e. between two and three years after the
shock (Figure 11).

The observed medium-term increase in the accumulation of quoted shares
(some 16 per cent of the average flow at the peak; Table 4) can be associated
with the observed rapid decrease in stock prices induced by the monetary
policy shock (Figure 6): one year after the shock, households might be willing
to increase their investment in quoted shares (and mutual fund shares) because
they are considered cheap enough to off-set the fall of firms’ expected future
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profitability.
All in all, our results hint at households reacting to the policy tightening

in the short run mostly by reducing the issuance of liabilities (resulting in a
reduction of net funds raised from the rest of the economy), while there are
signs of a re-composition of households’ financial portfolio from bank deposits
to shares in the medium term.

The other sectors of the economy. In this section we comment briefly
the impact of a monetary policy shock on the borrowing and lending decisions
of the general government, financial corporations and the foreign sector.

The decrease of net funds raised by households (and also by firms, although
with little statistical significance) in the aftermath of a policy restriction is
mirrored by an increase of net borrowing by the public sector (Figure 9). The
observed increase of the public deficit after the shock is quite significant if
one takes into account that over the first two years the cumulated gap with
respect to the baseline amounts to more than 33 billions of euros, just as
the average of the quarterly flow series. This result is consistent with the
expected budget worsening due to lower tax receipts following the slowdown
in economic activity induced by the interest rate hike and with the cost of
automatic stabilizers. Indeed, the timing of the observed increase in the euro
area budget deficit follows quite closely the decrease of output and that of
employment (Figure 6).

Our finding for the euro area government also parallels the evidence pro-
vided by Bonci and Columba (2008) for the Italian economy. On the other
hand, Christiano et al. (1996) tried to explain the (counter-intuitive) fall in
public deficit observed for the US economy after a policy tightening in terms
of a temporary increase in personal tax receipts which would vanish only in
the following quarters, as the economic slowdown gains momentum.

Net funds raised by the financial sector (banks, insurance companies and
other financial intermediaries) increase at impact after the shock (Figure 9).
The response of net borrowing is rather limited and short-lived and the inter-
pretation of the result is somewhat impaired by the relatively small and highly
volatile net financial flows involving this sector (for which financial assets tend
to be akin to liabilities). Nevertheless, it is interesting to note that despite the
overall net impact on borrowing is rather limited, both assets and liabilities
of financial corporations decelerate significantly after the tightening (Figure
12). Taking into account that about 40 per cent of the sector’s financial assets
represent loans granted to the rest of the economy, the relevance of this result
becomes quite clear (loan development in the aftermath of a monetary policy
shock will be discussed more in detail in the next section).

Finally, net borrowing by the foreign sector, which is anyway quite erratic
due to the small amount of the flows, is hardly affected by the tightening
(Figure 9).
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4.3 The response of credit growth

In this section we focus on the impact of monetary policy on credit develop-
ment, investigating the response of loans granted to the non-financial private
sector (households and firms) after an unexpected interest rate hike by the
policy maker. Private sector loan growth is of special interest in the euro area,
given its prominent role in the ECB assessment of monetary developments in
the context of its monetary policy strategy (the “monetary pillar”); in fact,
credit to the private sector is one of the main counterparts of monetary ag-
gregates and, as such, is monitored as a potential source of inflation in the
medium to long term.

After the interest rate increase (as usual, by one-standard deviation, equal
to 24 basis points), loans granted to households and firms, net of reimburse-
ments, decline quickly and quite persistently (Figure 13). The peak response
is a decrease by some 12 billions of euros, corresponding to 8 per cent of the
average quarterly flow, and occurs 3 quarters after the shock (Table 4); new
loans granted go back to the baseline after two years. This result is consistent
with the lower demand for loans induced by the slowdown of economic activity
(less consumption, less investment, less working capital financing needs, etc.)
and with the tighter credit standards which are generally applied by banks
(higher cost of credit, more collateral, etc.), as the credit channel of monetary
policy would predict. It is also in line with existing evidence on the euro area
economy provided by Peersman and Smets (2003), who observe a quick and
persistent decline of loans after a policy tightening.

The negative response of loans to the private sector is driven mainly by
business loans (almost 9 billions decrease, 9 per cent of the average). The
drop in loans to households is smaller (about 2 billions, some 4 per cent of
the average) and is accounted for especially by the deceleration of loans for
house purchase (by more than 10 per cent below the baseline). The response
of consumer credit, on the other hand, though statistically significant is of a
negligible magnitude. These results are in line with existing evidence for the
US and for the euro area (Gertler and Gilchrist (1993) and Giannone et al.
(2009), respectively).

In line with the small change in the long-term interest rate which is asso-
ciated with the policy tightening (as seen in Figure 6), it is mainly short-term
loans that fall after shock (by more than 20 per cent of the average flow one
year after the shock; Table 4), while the response of long-term loans is hardly
significant (Figure 13); looking at the individual sector level, this result holds
true for both households and firms.

Although banks provide the greater part of loans to the business sector in
the euro area, a relevant share of loans (especially long-term) are also granted
to firms by other agents, such as other financial corporations, insurance com-
panies and, as in the case of inter-company loans, also by other non-financial
corporations. As regards households, non-bank loans are generally negligible
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over the sample, but their importance has increased substantially since the
onset of the financial crisis (Figure 14).

Not surprisingly, the response of private sector loans to a monetary pol-
icy shock reflects, to a large extent, the dynamic of loans granted by banks
(Figure 15). But focussing on the smaller component, i.e. loans granted by
non-bank agents, an interesting result arises: the policy tightening is asso-
ciated with a credit expansion occurring in the very first quarters. While
the overall impact on such non-bank loans is significant only for households,
the response of the long-term component turns out to be relevant both for
households and for firms (Figure 16).

The response of long-term non-bank loans to firms is of particular interest,
because they account for almost half of the total in the case of the business
sector. After the 24-basis-point interest rate tightening, long-term loans to
firms increase at impact by about 3 billions of euros, corresponding to some
12 per cent of the average of the quarterly flow (Table 4), supporting the view
that firms try to substitute at least a fraction of bank loans with alternative
sources of funds, including inter-company loans, after the change in the short-
term rate.

Also the response of long-term loans granted to households by sectors other
than banks is considerable compared to the average of the series (some 16 per
cent of the average flow at the peak; Table 4). This result might hint at some
households, especially those whose loan application has been (or would prob-
ably be, given their weak financial situation) rejected by banks, attempting to
borrow more funds from other financial institutions, possibly also being ready
to pay a higher cost.

The increase of loans to the private sector in the aftermath of a tightening,
despite it might be considered as counter-intuitive at a first glance, is not
new in the empirical literature on the impact of monetary policy. A similar
outcome, although referred to total loans (while in our case is only non-bank
loans that are found to grow after the shock), was found for the US economy
by Christiano et al. (1996), Bernanke and Gerlter (1995) and den Haan et al.
(2007). Also for the euro area, Giannone et al. (2009) detected a positive and
persistent response of (total) business loans after a monetary contraction.

A number of possible explanations have been put forward in the literature
for the observed positive effect of an adverse monetary policy shock on lending;
they involve both the demand and the supply side of credit. Some of these
might also apply to our case, where it is only non-bank loans increasing after
the tightening. First, when conditions on the trade credit market deteriorate,
as it is normally the case in an economic downturn, firms might need more
time for cashing their sales, thus increasing their working capital financing
needs. On the other hand, to face rising unemployment and the cutback
of financial wealth associated with the slowdown of asset prices (Figure 6),
households might be willing to maintain a minimum level of consumption
also increasing their demand for loans. Moreover, agents might react to the
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tightening drawing from pre-committed credit lines that are locked at the lower
pre-shock rate, especially when the response of lending rates to the tightening
is delayed. These factors could help accounting for the increase in loan demand
in the aftermath of the policy shock.

As regards the supply side, Bernanke and Gertler (1995) argued that a
credit expansion can still be consistent with a reduction in the supply of loans
(which is what the bank lending channel would predict), provided that firms’
demand for loans is actually higher that the observed equilibrium in that it
is met by financial institutions only partially. A similar argument could be
applied to the household sector.

5 Conclusion

This paper has investigated the transmission of monetary policy in the euro
area via its impact on the borrowing and lending decisions of the economic
sectors. An estimated VAR model is used to identify monetary policy shocks
in the euro area. The model is not affected by any of the empirical puzzles
which can be found in part of the literature and, despite the parsimonious
specification, can account for the main stylized facts on the impact of monetary
policy on the key macroeconomic aggregates. The interest rate tightening has a
significant negative impact on output and employment, especially via the drop
of investment; the fall of consumer prices below the baseline is more persistent
and is associated with a quick drop in stock prices and with a modest but
prolonged slowdown in the real estate price.

Augmenting the benchmark VAR model to include the flow-of-funds vari-
ables, a number of interesting results arise as to the transmission of monetary
policy through the flow of funds lent and borrowed among the sectors as a
result of their real imbalances. Results have also been confronted with exist-
ing empirical evidence based on the flow of funds, namely for the US and for
the Italian economy. Differences, although partly due to the different sample
periods or to the specific model specification taken into account, are useful in
detecting the impact of structural differences (firm size, agents risk aversion,
the development of financial markets, etc.), in the transmission mechanism of
monetary policy.

Our main results as to the response of the flow-of-fund variables to a one-
standard deviation increase of the short-term rate can be summarised as fol-
lows: firms cut on their issuance of liabilities and on their acquisition of finan-
cial assets, with a negligible overall effect on net funds borrowed from the rest
of the economy. Consistent with standard monetary business cycle models,
firms face the slowdown of profits and the higher cost of credit which follows
the policy tightening by drawing on their liquidity and have more recourse to
inter-company loans, as a (partial) substitute for bank loans.

All in all, based on the above results we find no evidence of significant
financial frictions in the euro area which would prevent firms from adjusting
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their level of nominal expenditures after the policy shock, as is the case in
the US economy according to Christiano et al. (1996). Besides firms’ ability
to adjust their nominal expenditures and reduce their financing needs, which
affects credit demand, the observed drop in business loans after the policy
shock might of course be related to a deterioration in the supply of loans (up
to a credit crunch). In this respect, the different response found for the US
economy by Christiano et al. (1996), that is, an increase of firms’ net bor-
rowing after the shock, could be due to the larger average firm size, assuming
that large corporations are less subject to the worsening of business conditions
and thus might manage to smooth the impact of reduced sales via larger debt
issuance (instead of cutting on investment) more than small firms.

The euro area household sector reacts to the policy tightening by reducing
the issuance of new financial liabilities rather quickly, resulting in an accelera-
tion of (net) funds lent to other sectors. Together with the observed reduction
of private consumption, this result could suggest that households try to in-
crease precautionary savings in the context of the weak economic juncture,
observing the fall of output and the rise of unemployment. Reverting from
the short-term response, households start borrowing more funds (in net terms)
from the rest of the economy two years after the shock, when the recovery of
consumption also starts materialising. Besides financing their increasing lev-
els of consumption (with disposable income still weak due to the relatively
high unemployment), the rise of new liabilities issued is used by households,
together with part of their liquid assets, to accumulate more shares, whose
price has fallen significantly in the meantime.

We also analysed the impact of an interest rate hike on credit development,
given the relevance of the latter in the conduct of monetary policy in the euro
area, in the context of the monetary pillar of the ECB strategy. Consistent
with the lower credit demand associated with the slowdown in economic ac-
tivity and with the bank lending channel of monetary policy, the interest rate
tightening is associated with a significant fall in total loans to the private sec-
tor, especially short-term; the result is confirmed when only bank loans are
taken into account, while the impact on non-bank loans is of the opposite sign,
especially for the household sectors.

All in all, the heterogeneity of the sectors’ responses hints at the relevance
of the analysis based on the flow-of-funds data for the conduct of monetary
policy and calls for similar exercises to be developed also for other countries,
taking advantage of the growing availability, improved timeliness and better
quality of the flow-of-funds statistics worldwide.
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Appendix – Figures and Tables 
 
 
 
 
 
 
 
 

Figure 1: VAR model variables 
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Note: y is the log of real GDP, p is the log of HICP, pcom is the log of 
world market prices of raw materials (expressed in euro and weighted 
according to commodity imports of OECD countries), int is the EONIA 
interest rate. All variables are in log-levels except for int, which is in 
levels. 

 
 



29
ECB

Working Paper Series No 1402

December 2011

 

Figure 2: estimated monetary policy shocks 
(percent, three-quarter centred moving average) 
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Figure 3: the impact of a contractionary monetary policy shock 
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Note: deviations from baseline following a 24-basis point increase in the 
short-term interest rate. Dashed lines are ± 2 standard error bands from 
1000 Monte Carlo replications. 
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Figure 4: comparing estimated policy shocks across 
alternative model specifications 

(three-quarter centred moving average) 
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Figure 5: comparing impulse responses across alternative model specifications 
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Note: deviations from baseline following a 24-basis point increase in the short-
term interest rate according to the various model specifications. For an easier 
interpretation, ± 2 standard error bands from 1000 Monte Carlo replications 
are reported only for the IRFs of m and exr. 
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Figure 6: the effect of a contractionary monetary policy shock 
on other macro variables 
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Note: percentage deviation from the baseline following an exogenous one standard deviation 
(24 basis points) increase in the short-term interest rate. Dashed lines are ± 2 standard error 
bands taken from 1000 Monte Carlo replications. Each IRF has been estimated from a 5-
variable VAR in which each macro variable was added in turn to the benchmark model, placed 
in the last position. All variables are in log-level, at constant prices and adjusted for 
seasonality, when present. 
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Figure 7: net funds raised by each sector 
(quarterly flows, seasonally adjusted; millions of 1995 EUR) 
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Figure 8: comparing estimated policy shocks 
across different flow-of-funds augmented models  

(three quarter centred moving average) 
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Note: H and F stand for households and non-financial corporations 
(firms), respectively. 
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Figure 9: impact of a contractionary monetary policy shock on net funds raised  
(deviation from the baseline; millions of 1995 EUR) 
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See note to Figure 6. 
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Figure 10: impact of a contractionary monetary policy shock 
on firm assets and liabilities 

(deviation from the baseline; millions of 1995 EUR) 
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See note to Figure 6. 
Long-term liabilities are the sum of Equity and Other long term debt; the latter comprises 
securities and loans both with maturity over one year. 
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Figure 11: impact of a contractionary monetary policy shock 
on household assets and liabilities 

(deviation from the baseline; millions of 1995 EUR) 
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See note to Figure 6. 
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Figure 12: impact of a contractionary monetary policy shock 
on the other sectors of the economy 

(deviation from the baseline; millions of 1995 EUR) 
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See note to Figure 6. 
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Figure 13: impact of a contractionary monetary policy shock on total loans  
(deviation from the baseline; millions of 1995 EUR) 
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See note to Figure 6. 
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Figure 14: loans to households and firms, total, bank and non-bank loans  
(quarterly flows 1999Q1-2009Q2; billions of euros at current prices) 
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Figure 15, impact of a contractionary monetary policy shock on bank loans 
(deviation from the baseline; millions of 1995 EUR) 
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See note to Figure 6. 

 
 
 
 

Figure 16: impact of a contractionary monetary policy shock on non-bank loans 
(deviation from the baseline; millions of 1995 EUR) 
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See note to Figure 6. 
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Table 1: VAR lag order selection 

Lag LogL LR FPE AIC SC HQ 

0 156.82 NA  3.04E-09 -8.26 -8.09 -8.20 

1 393.44   409.30*   2.02E-14*  -20.18*  -19.31*  -19.87*

2 408.54 22.85 2.20E-14 -20.14 -18.57 -19.58 

3 422.67 18.33 2.65E-14 -20.04 -17.77 -19.24 

4 439.45 18.14 3.02E-14 -20.08 -17.12 -19.03 

5 457.07 15.24 3.78E-14 -20.17 -16.51 -18.88 

(*) indicates lag order selected by the specific criterion. LR: 
sequential modified likelihood ratio test statistic (each test 
at 5% level); FPE: Final prediction error; AIC: Akaike 
information criterion; SC: Schwarz information criterion; 
HQ: Hannan-Quinn information criterion. 

 

 

 

 

 

Table 2: autocorrelation LM test 
(H0: there is no serial correlation at specified lag) 

Lags LM-Stat Prob. 

1 22.107 0.140 

2 26.505 0.057 

3 19.319 0.253 

4 13.589 0.629 

5 14.318 0.575 

6 20.137 0.214 

7 14.190 0.585 

8 29.434 0.048 

              Probabilities from chi-square with 16 d.f. 
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Table 3: VAR residual normality test 

Cholesky orthogonalisation; the null hypothesis is that residuals follow 
a multivariate Normal distribution. 

Component Skewness Chi-sq df Prob. 

y 0.374 0.954 1 0.329 

p 0.129 0.114 1 0.735 

pcom 0.043 0.013 1 0.910 

int 0.086 0.050 1 0.823 

Joint  1.132 4 0.889 

Component Kurtosis Chi-sq df Prob. 

y 3.220 0.083 1 0.773 

p 2.090 1.413 1 0.235 

pcom 1.724 2.780 1 0.096 

int 1.880 2.145 1 0.143 

Joint  6.421 4 0.170 

Component Jarque-Bera df Prob.  

y 1.037 2 0.595  

p 1.527 2 0.466  

pcom 2.793 2 0.248  

int 2.195 2 0.334  
Joint 7.552 8 0.478  
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Table 4: flow-of-funds variables, IRFs and descriptive statistics 
(quarterly flow series in billions of 1995 EUR, seasonally adjusted) 

 FoF variable descriptive statistics Peak response 

 Variable Mean 
(with sign) 

Mean 
(abs.values) Median Max Min Std. Dev.

Billions 
of € 1995 

Delay 
(quarters) 

As a % of  
average flow

  (a)     (b)  (b)/(a) 

 NON FINANCIAL CORPORATIONS 
Net funds raised 39.7 39.7 42.0 96.2 1.1 22.6  -3.5 5 -8.9 
Financial assets, total 146.2 146.2 146.4 256.3 50.6 51.5  -8.2 3 5.6 

currency and deposits 20.6 23.1 21.0 57.2 -23.7 17.7  -4.1 1 -18.0 
loans granted 36.5 36.5 35.7 77.9 5.2 16.9  3.0 1 8.3 
shares and other equity 63.6 64.1 63.3 236.1 -9.7 40.9  3.5 1 5.4 
trade credits and receive. 23.2 29.4 24.8 55.6 -34.2 21.7  -4.7 5 -6.4 

Liabilities, total 185.6 185.6 185.0 346.8 66.9 68.9  -13.3 3 -7.2 
short-term liabilities 48.9 52.2 53.0 113.6 -35.2 34.0  -8.5 3 16.3 
long-term liabilities 136.5 136.5 137.7 266.2 71.2 43.9  -4.8 4 -3.5 
shares and other equity 61.6 61.6 57.6 196.5 9.3 32.4  -1.7 4 -2.7 
other long-term debt 72.9 72.9 72.6 122.7 11.8 28.4  -4.7 5 -6.4 

 HOUSEHOLDS                
Net funds raised -55.3 55.3 -51.8 -31.9 -89.5 12.7  -2.6 2 -4.8 
Financial assets, total 119.6 119.6 117.6 150.7 87.2 17.0  1.9 8 1.6 

currency and deposits 47.6 47.7 49.7 98.0 -2.1 19.9  -1.7 8 -3.6 
short-term securities -0.6 3.5 -0.1 6.3 -9.2 4.2  -1.0 4 -29.3 
long-term securities 10.3 14.5 11.9 43.4 -21.7 14.5  -1.4 6 -9.4 
quoted shares -2.5 9.8 -0.1 24.9 -28.0 11.9  1.5 5 15.6 
mutual fund shares 6.5 14.9 4.2 63.9 -34.0 19.7  2.1 4 13.8 
unquoted shares 2.3 6.4 2.5 17.6 -16.6 8.0  1.1 8 17.8 

Liabilities, total 64.3 64.6 66.6 110.0 -6.5 22.8  4.2 2 6.6 

 GENERAL GOVERNMENT                
Net funds raised 33.4 33.9 35.0 98.8 -10.9 21.1  6.8 5 20.1 
Financial. assets, total 19.4 25.1 16.2 153.2 -33.5 30.6  4.6 1 18.3 
Liabilities, total 53.5 53.5 42.2 183.8 6.5 38.5  8.2 3 15.3 

 FINANCIAL CORPORATIONS                
Net funds raised -14.6 14.6 -17.0 0.7 -28.3 7.9  0.8 1 5.3 
Financial. assets, total 447.3 447.3 428.2 1006.2 53.6 221.2  -46.8 3 -10.5 
Liabilities, total 432.8 432.8 415.7 1022.0 35.9 220.4  -46.8 3 -10.8 

 FOREIGN SECTOR                
Net funds raised -3.2 11.0 0.0 18.3 -34.0 13.6  1.2 6 11.2 
Financial. assets, total 201.6 219.1 209.3 489.3 -199.1 136.4  -29.0 2 -13.2 
Liabilities, total 198.4 219.6 204.2 492.5 -228.5 141.0  -29.7 2 -13.5 

 TOTAL LOANS                
to private sector, total 152.0 152.0 155.9 261.4 25.8 54.6  -12.3 3 8.1 
    short-term 28.5 33.2 31.8 90.0 -40.2 26.6  -6.9 4 -20.8 
    long-term 123.6 123.6 117.2 183.2 60.7 31.3  -4.5 4 -3.7 
to non financial corp., total 94.5 94.5 89.5 243.3 5.4 56.0  -8.6 4 -9.2 
    short-term 26.7 31.2 28.6 87.0 -38.3 25.4  -6.0 3 -19.4 
    long-term 67.2 67.2 66.9 117.8 25.8 25.7  -4.0 4 -5.9 
to households, total 58.0 58.0 59.5 92.9 12.4 18.7  -2.2 3 -3.8 
    short-term 1.8 2.2 2.0 7.9 -2.6 2.1  -0.4 3 -18.6 
    long-term 56.2 56.2 57.6 86.9 13.1 17.3  -1.0 3 -1.7 
for consumer credit 5.4 5.6 5.9 9.5 -1.1 2.7  -0.5 3 -9.5 
for house purchase 39.3 41.3 41.1 78.1 -28.6 19.7  -4.3 1 -10.4 

 BANK LOANS                
to private sector 101.8 102.7 100.2 173.2 -17.6 45.5   -11.2 5 -10.9 
to non financial corporations 52.5 53.6 46.2 117.7 -22.9 34.0   -9.3 5 -17.4 
to households 48.0 48.7 50.0 83.5 -9.6 20.5   -2.1 2 -4.3 

 OTHER LOANS (NON-BANK)                     
to private sector, total 52.0 52.0 51.5 108.1 7.2 20.2   -2.0 6 -3.9 
    short-term 17.6 18.0 18.1 41.1 -5.8 11.5   -1.4 3 -8.0 
    long-term 34.9 35.1 33.9 83.9 -3.6 17.8   4.8 1 13.7 
to non financial corp., total 41.9 41.9 43.4 101.0 0.3 20.1   -1.5 5 -3.6 
    short-term 17.2 18.0 16.5 42.5 -13.2 12.8   -1.2 4 -6.5 
    long-term 24.4 25.3 22.5 90.8 -13.9 17.1   2.9 1 11.6 
to households, total 10.1 10.1 8.6 42.0 -1.1 7.5   1.5 1 14.7 
    short-term 0.2 0.5 0.2 2.2 -2.0 0.7   -0.1 5 -11.3 
    long-term 9.7 9.8 8.5 50.2 -1.4 8.6   1.6 1 16.7 

Note: the peak IRF response is reported in billions of 1995 EUR and as a percentage of the mean 
of the flow-of-funds variable, together with the number of quarters following the shock. 
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