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Abstract

We estimate a panel Bayesian vector autoregression model for a cross-section of seven
advanced European economies and produce out-of-sample forecasts of GDP conditionally on
observed developments of interest rates and credit. We show that, by using a smooth transition
version of the model and allowing the parameters to vary across economies conditionally on
their liquidity dependence (i.e. dependence on the availability of funding from external sources),
it is possible to improve the accuracy of the forecasts. We conclude that the degree of liquidity
dependence is likely to be among the important predictors of heterogeneity in macro-financial

linkages across countries.
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1. Introduction

The Global Financial Crisis (2007-2009) has shown the importance of understanding
the linkages between financial sector and real economy. Ample research was done
to study the sources and role of macro-financial linkages (see e.g. BCBS (2011,
2012), Morley (2016), Claessens and Kose (2017) for the surveys of recent
literature). Notably, the shocks driven by the financial variables were found to have
heterogeneous effects across both time and countries. For example, Prieto et al.
(2016) found that financial shocks, especially credit shocks, contribute more to the
explanation of US GDP growth fluctuations during financial crises and less during
the normal times. Bijsterbosch and Falagiarda (2015) and Silvestrini and Zaghini
(2015) obtain similar results for the euro area. Some of the recent literature on
macro-financial linkages has shown the existence of cross-country heterogeneity in
the transmission of financial shocks. As such, Guarda and Jeanfils (2012), Hubrich
et al. (2013) and Bijsterbosch and Falagiarda (2015) conclude that real effects of
the credit shock differs across European countries. Asset price shocks were also
found by Chirinko et al. (2008) to have heterogeneous real effects across 11 EU
countries, Japan, and the US.

Another strand of literature gives us good reasons to believe that
heterogeneity in macro-financial linkages across economies may be associated with
their industrial composition. More specifically, there is ample evidence that more
financially dependent industries perform relatively worse during the contractionary
phases of credit cycles (Braun and Larrain 2005; Kroszner, Laeven, and Klingebie
2007; Dell’Ariccia, Detragiache, and Rajan 2008; Abiad, Dell’Ariccia, and Li 2011).
We contribute to this strand of research in several ways.

Firstly, we compile a dataset of various directly measured industry-level
liquidity dependence indicators. Namely, these are ratios of inventories, current
assets, labour costs and current debt to turnover (as in Raddatz 2006) as well as the
benchmark indicator of external dependence (Rajan and Zingales 1998). Unlike in
previous studies, we measure the liquidity dependence of all economic activities
(not just manufacturing). We report our findings for 35 industries across European
countries during 1999-2014. We also construct country-level aggregate liquidity
dependence indicators.

Secondly, we do not limit our study to an analysis of one-off events (e.g.

financial crises or recessions) but implement a more general (and arguably more



practical) econometric approach. Namely, we set up a panel version of the Bayesian
vector autoregression (BVAR) model as suggested by Giannone, Lenza, and
Primiceri (2015) for a cross-section of seven advanced European economies and
develop the smooth transition modification of the model using the liquidity
dependence indicators as transition variables. The impulse responses indicate that
there is significant difference in the parameterizations obtained for models
describing economies with high and low liquidity dependence. Presumably, this set-
up may be helpful in accounting for cross-country differences in macro-financial
linkages that arise due to the variation in the degree of liquidity dependence (or
other correlated factors). We test this proposition by calculating the out-of-sample
forecasts of output conditionally on observed developments of financial variables.
Namely, we conduct an out-of-sample forecasting exercise employing the ‘leave-
one-out’ strategy (i.e. we estimate our models using all countries but one and make
a forecast for the omitted country in a round-robin fashion) as well as a
conventional recursive forecasting exercise over an expanding time sample. We
find that the smooth transition model that utilizes the current assets to turnover
ratio as the liquidity dependence indicator outperforms the linear version. In fact,
the panel model that takes into account information on the cross-country variation
of liquidity dependence outperforms country-specific BVARs. Arguably, these
findings confirm the relevance of liquidity dependence indicators for a macro-
financial linkage analysis.

The rest of the paper is structured as follows. Section 2 discusses the
theoretical reasoning behind the linkages between liquidity dependence and
output. Section 3 outlines the set-up of the empirical model. Section 4 describes
the construction of alternative liquidity dependence measures. Section 5 presents
the impulse-response analysis and the results of the out-of-sample forecasting

exercise. Section 6 concludes.

2. Theoretical background

This section provides some theoretical foundation for the link between the degree
of liquidity dependence and output during the different phases of the credit cycle.

Due to the presence of credit market imperfections, financial shocks can
have amplification effect on output. The baseline literature provides several

theoretical explanations for possible channels of influence. One strand of literature



focuses on the, so called, balance sheet channel, in which the existence of
asymmetric information (moral hazard, cost of state verification, lack of collateral)
implies the firm’s net worth to be the main limiting factor in the amounts of
external funds available for a firm to borrow (Bernanke and Gertler (1989, 1990),
Bernanke, Gertler, and Gilchrist (1999), Kiyotaki and Moore (1997)). Thus, a shock
that negatively affects firm’s wealth (i.e. balance sheet) limits the access to external
financing, which, consequently, reduces firm’s investment and production. Another
strand of literature considers the effect of banks’ credit supply on the output, called
the bank lending channel. According to these models, a negative shock that affects
the ability of banks to give loans decreases firms’ operating activity, consequently,
reducing output (Bernanke and Blinder (1988), Holmstrom and Tirole (1997), Stein
(1998)). Most of the theoretical models above consider long-term investments, but
the same reasoning can be well applied to short-term investment. Since we are
dealing with changes in output during the different phases of credit cycle, focusing
on short-term investments, like investments in working capital, is more applicable
as fixed assets investment are known to be infrequent and large (Caballero et al.
(1995)).

Theoretical literature on the link between financial frictions and business
cycles is essential for developing a foundation for liquidity dependence and output
during booms or busts of credit. The underlying idea is that financial shock
influences the economy’s output through firms’ investment and production
decisions, which are constrained due to the presence of credit market
imperfections. In particular, contractionary financial shock limits the amount of
borrowing funds available to a firm to finance its operations due to the existence
of credit constraints. This lead to a reduction in the amount invested in working
capital and, subsequently, the firm’s production. The degree of output change
depends on the firm’s liquidity need, that is, the relative importance of investment
in working capital. In the case of negative shock, output losses are higher the more
the firm is dependent on external financing (Braun and Larrain 2005). This effect
extends to the aggregate output of the economy. In this way, the degree of liquidity
dependence of the firm and, consequently, of the economy may amplify the shock
in the financial sector.

We provide a simple theoretical model in the spirit of Raddatz (2006), first,
to show the role of liquidity dependence in a firm’s optimal investment and output

decision (Annex Al) and, second, to examine the magnitude of output change in



response to financial shock in economies with different levels of liquidity
dependence, that is, to check the hypothesis that economies with high liquidity
dependence are hit harder when negative financial shock occurs (Annex A2). We
consider a discrete time model with two economies populated by a continuum of
two-period-lived firms. Firms’ degrees of liquidity dependence (high or low) are the
same within each economy, but differ between the two economies. In the first
period, each firm gets some amount of cash flow and decides how much to invest
in working capital to produce in the second period, according to the CES production
function. We assume an imperfect credit market, in which firms can invest no more
than a fixed multiple of their cash flows. In contrast to the framework provided by
Raddatz (2006), which specifies this multiple as a financial development parameter,
we redefine it as an access to external financing. In our model, each firm can
experience a good or bad period in its cash flow. In a good period, a firm is
financially unconstrained, whereas a bad period implies a firm being financially
constrained. Since investment decisions occur only in the first period, proportions
of firmsin good and bad states are predetermined, as are both economies. Liquidity
dependence is defined as the relative importance of working capital in production
for each firm. To simplify the further examination of the effect of financial shock,
we assume that both economies are at their steady state levels of output that are
equal. We fix the amount of physical capital on different levels for each type of firm
in each economy to satisfy the above assumption. Solutions to firms’ optimization
problems and the resulting optimal aggregate outputs for each economy are
derived in Annex Al.

Within our framework, we introduce change in access to financing as a
financial shock to check the above hypothesis of a relatively profound effect on
output change in the economies with high liquidity dependence. According to our
model, a decrease in access to financing reduces the amount of external funds
available for financially constrained firms, which negatively affects their
investments in working capital and, consequently, production, thus, lowering the
aggregate output. Under some reasonable parameters, the negative effect on
aggregate output is greater the higher the liquidity dependence of the economy.
Thus, economies with high liquidity dependence are hit harder when access to
financing is reduced. Detailed proof is provided in Annex A2.

We therefore conclude that the degree of liquidity dependence is likely to

be among the important factors that shape macro-financial linkages in an economy.



3. Model specification

We employ the modelling strategy outlined in Banbura, Giannone, and Reichlin
(2010) and in Giannone, Lenza, and Primiceri (2015). This approach, developed
specifically to address the ‘curse of dimensionality’ and prevent the model’s
overfitting, is known to produce adequate results even when used for the relatively
short time samples. We modify the model to accommodate the smooth transition
approach that presumably may be helpful in capturing the heterogeneity in macro-
financial linkages across countries.* Accordingly, our main econometric tool is a
panel Smooth Transition Bayesian VAR (ST-BVAR) of the form:
Vie= (1= 2f_,)(c* + BiYiems + -+ BYiep)
+ th—1(C2 + B+t Bz%Yi,t—p) + et
e;+~N(0,2)

where Y; ; is the vector of macroeconomic variables in country i in period t, z; ; is
the transition variable in country i in period t, e; ; is the vector of errors in country
iin period t, c¥ is the vector of intercepts in state k, Blk is the matrix of parameters
with depth | in state k, X' is the covariance matrix, « is the hyperparameter related
to curvature of transition variable influence, and p is the number of lags in the
model.

The prior distributions of parameters are set as suggested in Giannone,
Lenza, and Primiceri (2015). We combine Minnesota prior, ‘sum-of-coefficients’
prior and ‘dummy-initial-observation’ prior, using the vector of hyperparameters
from Giannone, Lenza, and Primiceri (2015). Following Giannone, Lenza, and
Primiceri (2015), we set the model lag length p = 5.

Aggregate liquidity dependence measures (constructed as described in the
next section and interpolated from annual to quarterly frequency) are used as
transition variables z; .. Note that this variable is already normalised to take values
between 0 and 1. Therefore we do not need to employ a logistic specification of the

transition function as in Gonzalez, Terasvirta, and Van Dijk (2005). We impose

4 Although the Smooth Transition approach is mostly employed to model the evolution of
economic linkages in time, its usage for cross-sectional analysis is far from unprecedented.
See, among others, Béreau, Lopez Villavicencio, and Mignon (2010), Coudert and Mignon
(2013), and Couharde and Sallenave (2013), who utilize the Panel Smooth Transition
Regression Model developed by Gonzalez, Terasvirta, and Van Dijk (2005).



Gamma prior distribution with unit mode (implying linear transition between
regimes)® and standard deviation, which was arbitrary set to 0.1, on a.

The vector of macroeconomic variables contains four main real and
financial indicators:

- GDP

- Consumer price index (CPI)

- Long-term interest rate

- Credit

All variables (except interest rate) are in log-levels and seasonally adjusted.
We use quarterly data from the OECD database. The time sample and selection of
countries in the cross-section (Table 1) are determined by data availability
(primarily by the contents of the BACH database that is used to construct liquidity
dependence indicators as described in the next section). Note that we use the
cross-section comprising only advanced economies for our benchmark model,®
although we report the impulse responses obtained using the full cross-section in

Annex C.

Table 1. Cross-section of countries and time samples

Country Time sample
Advanced economies

Austria 1999Q4 —-2014Q4
Belgium 199904 —-2013Q4
France 199904 - 201404
Germany 199904 - 2013Q4
Italy 1999Q4 - 201304
Portugal 199904 - 201304
Spain 1999Q4 -2013Q4
Emerging market economies

Czech Republic 2000Q2 - 201404
Poland 2001Q1-2014Q4
Slovak Republic 2006Q1 -2014Q4

> The mode of posterior distribution of a also does not imply notable nonlinearity in
transition between regimes.

6 We were unable to obtain satisfactory results in the conditional forecasting exercise using
the full cross-section, implying that controlling for variation in liquidity dependence is not
sufficient to explain the differences in macro-financial linkages between advanced and
emerging market economies.



4. Measures of liquidity dependence

We follow Raddatz (2006) in our choice of liquidity dependence (LD) indicators,
namely the benchmark indicator of external dependence (ED) proposed by Rajan
and Zingales (1998). It is calculated as one minus the ratio of cash flow from
operations to capital expenditures.

In addition, we use the ratio of inventories to net turnover (INV). As pointed
out by Raddatz (2006), this captures the fraction of inventory investment that can
be typically financed with ongoing revenue. A higher value of this ratio means that
a smaller fraction of inventory investment can be financed by ongoing revenue and
therefore represents a higher level of external liquidity needs.

Although Raddatz (2006) argues that among the components of a firm’s
liquid assets inventories are particularly suitable for capturing the technological
aspect of liquidity needs, we also examine the performance of an alternative
indicator: the ratio of all current assets to net turnover (CA).”

Two other alternative indicators are the employee expenses over gross
value added (WAGE), which measures the ability of a firm to finance its ongoing
labour costs from its ongoing income, and the ratio of current debt to net turnover
(STD), which implicitly captures both the actual use of external liquidity and the
ability of a firm to pay its current liabilities out of its sales revenue.

We use the BACH database as our data source. It contains industry-level
aggregates of the aforementioned indicators.® Our dataset includes 35 sub-
aggregates® for 10 European countries averaged over a country-specific time
sample (reported in Table 1). The data descriptive statistics are reported in Table 4
in Annex B.

In our modelling framework we cannot work directly with industry-level
aggregates (mainly due to the unavailability of industry-specific credit and interest
rates variables). We therefore construct aggregated country-level LD indicators in

the following way:

7 See e.g. Subramaniam et al. (2011) and Bigelli and Sanchez-Vidal (2012) for the discussion
on the link between industry-specific factors and corporate cash holdings.

& Therefore, unlike most other studies, we rely on directly measured indicators instead of
assuming that the liquidity dependence across industries is the same as in the observed
benchmark country (usually the US).

9 We use single-digit section level disaggregation, although the manufacturing section (C) is
further separated into two-digit divisions (we aggregate some of the divisions using the
weights based on total assets of reported companies to match UNIDO data that is used as
further described in this section).



- We rank the collection of all economic activities from all countries by
one of the LD measures (INV, CA, WAGE, STD or ED).

- We label industries with LD measures above a threshold percentile (we
test 50", 66™ and 75%) as ‘liquidity dependent’ industries.
Consequently, we do not assume that an economic activity of a given
typeis liquidity (in)dependent across all countries but take into account
the differences in observed liquidity dependence indicators. We always
count financial and insurance activities (section K) as ‘liquidity
dependent’.

- We calculate the country-specific shares of value added produced in
‘liquidity dependent’ industries using annual data from the UNIDO
database.’® The time variation of our liquidity dependence indicators
is, therefore, determined by changes in a country’s GDP industrial
composition.

- This gives us 12 sets of aggregate LD indicators (based on four
alternative LD measures and three threshold percentiles). We
normalize the indices in each set to take values between 0 and 1 (where
0 corresponds to a set-specific minimum and 1 to a set-specific

maximum).

Let us examine in more detail the variation of one of the liquidity
dependence measures across industries and sample countries. Figure 1 shows the
average current assets ratio (CA)!! for each industry and country of our sample for
the considered time period. Using a 66" percentile threshold (dotted line), we
define an industry as being liquidity dependent if its CA ratio lies above this value.
There exists a significant variation across countries and industries. Portugal and
Italy appear to have the largest number of liquidity-dependent economies (more
than half of all industries have a CA indicator above the threshold), followed by
Belgium and Spain, while Austria and Germany are the least dependent among
advanced countries. Several industries (such as retail (G), education (P), food (C10—

12), part of chemical (C22) and oil refining (C19) industries) appear to have

10 We have also constructed indicators based on shares of employed in the industry and
found the obtained indices to be highly correlated with measures based on value-added
shares.

11 We choose this variable with foreknowledge as the results reported in Section 5.2 indicate
that this is the best performing indicator in terms of predicting macro-financial linkages.



consistently low ratios of current assets to sales across all counties, while the real
estate industry (L) appears to be highly liquidity dependent. More detailed
information on countries and industries that were classified as liquidity dependent
can be found in Table 5 in Annex B.

We proceed by constructing the (not normalized) aggregate LD indicators
(Figure 2), which takes into account the shares of value added produced in liquidity-

dependent industries.

Figure 1. Current assets to net turnover ratios across countries and economic
activities
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Figure 2. Aggregate liquidity dependence indicators based on current assets ratio
across countries
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The average values of aggregate LD indices are reported in Table 6 in Annex
B. It appears that irrespective of the LD indicator employed, emerging market
economies are found to be generally less liquidity dependent than advanced
economies. Among advanced economies, Spain and Portugal are classified as highly
liquidity dependent in accordance with the majority of alternative measures. In
general, however, there is little consistency across alternative LD measures. We

therefore rely on empirical results to select the most relevant indicator.
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5. Empirical results

5.1 Impulse responses analysis

We estimate the empirical model outlined in Section 3 using aggregate LD
indicators calculated as discussed in Section 4 as transition variables. For brevity,
we only report the results obtained using transition variables based on the CA
indicator (threshold is the 66" percentile) found to have the best empirical
properties (see Sub-section 5.2). The impulse responses are estimated using a
recursive Cholesky identification scheme with the variables’ ordering as presented
in Section 3. The impulse responses to these shocks in economies with high and low
liquidity dependence (i.e. when the transition variable equals 1 and 0, respectively)
are presented in Figures 3—6.

The detailed identification and interpretation of shocks are beyond the
scope of this paper. Nevertheless, the main unambiguous observation that can be
made based on the presented results is that there is noticeable difference between
the two sets of impulse responses, implying that two distinctly different sets of
coefficients are used to describe economies with high and low liquidity
dependence. Namely, judging by the magnitude of most responses, it appears that
highly liquidity-dependent economies were more sensitive to the prevailing
economic shocks.*?

In the Sub-section 5.2, we further test the extent to which the smooth
transition aspect of the model may account for differences in heterogeneity of

macro-financial linkages across countries.

2 In Annex C we check the robustness of this finding for the inclusion of emerging market
economies to the cross-section.
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Figure 3. Impulse responses to innovation in GDP (the median and the 16th and

84th quantiles of the distribution)
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Figure 4. Impulse responses to innovation in CPI (the median and the 16th and 84th
quantiles of the distribution)
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Figure 5. Impulse responses to innovation in interest rate (the median and the 16th
and 84th quantiles of the distribution)
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Figure 6. Impulse responses to innovation in credit (the median and the 16th and
84th quantiles of the distribution)
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5.2 Predicting differences in macro-financial linkages across countries

In this section, we measure the model’s ability to capture the differences in macro-
financial linkages. In line with the existing literature, we concentrate on the link
between financial and real variables (i.e. GDP growth). We therefore present our
results in terms of the root mean squared error (RMSE) of GDP forecast at the 12

quarters horizon,*?

calculated conditionally on actual interest rate and credit
developments.

The recursive forecast in period t is calculated in the following way. We
estimate mode values of hyperparameters using the time sample up to period t.
We use the posterior modal covariance under these hyperparameters. Under these
values, we use modal coefficients. The conditional forecast is then calculated for
the period from t + 1 to t + h, where h = min(12,T — t). In the ‘leave-one-out’
example, we estimate parameter once for each country using data for other
countries. The rest of the forecasting procedure is the same.

We compare the results with the performance of the linear panel BVAR
without the smooth transition feature. This exercises also allows us to select the
most relevant LD indicator as we test each of 12 sets of transition variables
calculated as described in the Section 4 (although we report only the best result
obtained using one of the threshold percentiles).

We use the measures of out-of-sample performance to assess the
relevance of our approach to modelling the macro-financial linkages. The out-of-
sample performance of time series models is usually examined by means of
forecasting over different time sub-samples. In our case this approach may be
impeded by the insufficient length of the series. We therefore conduct the out-of-
sample experiments both in time and in cross-sectional dimensions.

Accordingly, our first approach to out-of-sample forecasting is based on a
‘leave-one-out’ cross validation procedure (see e.g. Murphy 2012). Namely, we
estimate our model using all the countries except for country i, and then make a
forecast for country i in a round-robin fashion. We then compute the RMSEs over

all iterations.

13 Measuring the error at the 4 or 8 quarters horizon does not dramatically change the
results.
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The results are reported in Table 2. Three out of five LD measures allow ST-
BVAR to outperform the linear BVAR.!* We therefore conclude that controlling for

differences in liquidity dependence is useful when trying to forecast output growth

conditionally on financial variables’ developments.

Table 2. Forecast errors (leave-one-out approach)

LD measure (threshold percentile) RMSE as ratio to the benchmark
CA (66) 0.94

INV (50) 0.96

STD (75) 0.98

Linear BVAR benchmark

WAGE (50) 1.01

ED (75) 1.01

The second out-of-sample forecasting exercise comprises recursive
estimation of the models over the expanding time sample using all countries in the
cross-section and the calculation of conditional forecasts over the next 12 quarters.
In addition to the linear panel BVAR, we compare the results with country-specific
BVARs estimated for each country in the cross-section (admittedly the outcome of
this comparison depends not only on the relevance of the smooth transition
approach but also on the appropriateness of pooling data across countries).

The results are reported in Table 3. All ST-BVARs outperform the linear
panel BVAR. Notably, the best performing ST-BVAR produced forecasts that were
more accurate than those produced by the country-specific model. Arguably, this
result indicates that pooling cross-country data in combination with using the
smooth transition approach may be useful for practical forecasting (at least when
dealing with relatively short time samples). We believe that this finding is
noteworthy. Note that, while the instances of linear models being outperformed by
non-linear versions are far from unprecedented (see e.g. Terasvirta, van Dijk and
Medeiros 2005, Alessandri and Mumtaz 2017, Nyberg 2018), the direct
comparisons between the forecasting performance of panel and country-specific
models are only occasionally reported in the literature (see Koop and Korabilis 2018

for a rare example).

14 Instead of conducting preliminary tests of linearity, we regard this result as the evidence
in favor of the non-linear model specification. Making the inference on the statistical
significance of the differences in the RMSEs requires development of a formal test that
controls for cross-sectional correlation and autocorrelation. This task is beyond the scope
of this paper.
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Table 3. Forecast errors (recursive approach)

LD measure (threshold percentile) RMSE as ratio to the benchmark
CA (66) 0.84

Country-specific linear BVARs 0.87

INV (50) 0.91

WAGE (50) 0.91

ED (66) 0.94

STD (75) 0.96

Linear BVAR benchmark

In both types of exercises, the best performing transition variable is based
on the current assets ratio measure calculated using the 66" threshold percentile.
Its variation across countries is shown in Figure 5. According to this measure,
Portugal appears to be the most liquidity-dependent economy, followed by
Belgium and Italy, while Austria and Germany are the least dependent among

advanced countries.

6. Conclusions

The concept of liquidity dependence has been frequently used in the literature to
discuss the performance of various industries after the occurrence of
contractionary financial shocks. Most previous studies have concluded that
liquidity-dependent industries are more vulnerable to a banking crisis. Some also
find that these effects may be mitigated in economies with ‘developed’ banking
systems (usually represented by large banking systems).

We suggest a broader, more generalized view of the role of liquidity
dependence measures. Namely, we argue that there are good theoretical reasons
to believe that industries with a varying degree of reliance on external finance will
react differently to shocks (whether these shocks are mitigated or amplified by the
size of the banking sector is beyond the scope of this paper). Therefore, the degree
of liquidity dependence is likely to be among the more important predictors of
heterogeneity in macro-financial linkages across countries.

To make this argument, we estimate a panel BVAR for a cross-section of
seven advanced European economies and produce out-of-sample forecasts of GDP
conditionally on observed developments of interest rates and credit. We show that
by using a smooth transition version of the model and allowing the parameters to

vary across economies conditionally on their liquidity dependence, it is possible to
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improve the accuracy of the forecasts. In fact, in our exercises, the panel ST-BVAR
outperformed the set country-specific BVAR models. We interpret this result as an
indication of the importance of an economy’s liquidity dependence in the
determination of linkages between real and financial variables.

Interestingly, we found that the liquidity-dependence measure based on
the current assets ratio was more helpful in our forecasting exercise than the more
widely used external dependence indicator. Note that, unlike in other studies, we
have used a relatively homogenous cross-section of countries and used directly

observed liquidity-dependence measures.
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Annex Al: A simple model of liquidity needs and aggregate output

Consider two economies, Economy L and Economy H, populated solely by the firms
with low and high liquidity needs, respectively. Firms operate in two periods. Att =1
each firm gets an amount of cash 8Ky ;, where Ky ; is a fixed amount of physical capital,
and decides how much to invest in working capital (Wp;) to produce at t = 2.
Parameter 6 captures the good and the bad state of the firm in terms of cash flows,
which is known at t =1. A good state (f) implies a firm that is financially
unconstrained, whereas the occurrence of the bad state (6) indicates the firm is
financially constrained, 8 < 6 < 1. Each economy consists of p firms of type 8 and
(1 —p) firms of type 6 , p € [0; 1]. Firms have the following production function:
Yo: = ((1— ®)KS; + pW5)Y*, where a <1 and 0 < ¢ < 1. Parameter ¢ shows
the relative importance of working capital in the production, i.e. the measure of firm’s

liquidity needs. Consequently, Economy L’s firms with low liquidity needs have ¢,

whereas firms with high liquidity needs in Economy H have 5, such that 9 < 5

Due to the existence of credit constraint, firms cannot invest more than a multiple
of u > 1 of their cash flows,> i.e. Wy ; < u6Kjy; .16 Parameter pu captures the access
to financing. The market interest rate on borrowing and lending Ry ; differs between
two types of firms and between two economies.

Assume that both economies are at their steady state levels of output (Y;",i =
L, H), such that Y = Y. Firms have a fixed steady state level of physical capital, Kj ;.
The aggregate level of output in each economy is defined as a weighted average of
outputs produced by financially unconstrained firms (Y3 ;) and financially constrained

firms (Yp,),i.e.¥; = pYg; + (1 —p)Ys,.

The optimization problem of the 8 type firm at t = 1 in both economies is:

1
maxwa,i((l — )K"+ ‘f’WéOfi)“ — Ry W3,

s.t. Wy, < ubky,

15 We also impose the restriction that is needed to ensure the harder impact for
Economy H:

(n6)" <2
16 Such form of the credit constraint is quite standard and can be obtained by
accounting for the capital market imperfections, such as the moral hazard problem
(Aghion, Bacchetta, and Banerjee 2004).
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Since financial constraint is not binding for the firm in the good state, the equation for
Wg,l IS

1-a

PWgi  (Kg "+ ¢Wg) @ =Ry,

By rearranging, we get the optimal amount of investment in working capital for the

financially unconstrained firm (unconstrained optimum):

_1
i )]

In both economies, each firm that experiences good times in its cash flows will produce

the following amount at t = 2:

1/a

a -1
Y5 = K, ((1 -9 +é [(%) ok ) (A.2)

The optimization problem of the @ type firm at ¢ = 1 in both economies is:
1

maxy,, ((1 - ¢)KQ*J-“ + ¢Wéfi)a — Rg,iWa,

s.t. WQ,i = [.lQKg,l

Each firm that experiences bad times in its cash flows faces binding financial constraint,
which results in the following constraint optimum for the amount invested in working
capital and the amount produced at t = 2:

Wy = ubKg; (A.3)

Voi = Kou(1— ¢ + p[ue]”) (A4)
The aggregate output produced in each economy is:

Y[ =pYy, +(1-p)Yy,; =
. -1\ Y/« 1
= Ky, ((1 ~ )+ [(%) - ¢] ) + (1= p)K(1- ¢ + p[u0])
(A.5)
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Annex A2: Effect of financial shock on aggregate output

We consider a change in the access to financing (1) as an example of financial shock
to examine the difference in the magnitude of the change in aggregate output in the
economies with different levels of liquidity dependence. Since u affects only the
optimal working capital investment choices of financially constrained firms (equation
A.3), we focus on the change in output produced by this type of firm (equation A.4),
which is a part of aggregate output (equation A.5). We are going to compare the size

of the change in output of financially constrained firms (Yé"i) due to the change in u

to draw a conclusion about the amplification effect of financial shock in economies

with different levels of liquidity dependence.
Since Y;" = Yy and p is the same in both economies, we consider simply the case
that Yy, = Y5, and Yy, =Yg . Thus,

Ko (1- ¢+ 8lua])” = Kyu(1 -3+ Blue]") "

Let us set K5, = 1, then

a\ /e
. _[(1-9+slue]
KQ,H = — — >0

1— ¢+ [ud]”

The effect of change in access to financing on aggregate output is:

dy; dY* L dYQ* YQ*

The economy is said to be hit harder when access to financing changes if it has greater

* dY

Y;
or, in other words, greater—
du du

1
av;, _ 9(u0)"[1- ¢+ 9(u0)"]"
du u

1
dYgy  PKyu(u0) |16 +d(uo)|"
du u

700" [+ 860) T [1 =7+ 30) ]
u
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Since9<$,
¢ é
a < - = a
1-¢+¢u8) 1-¢+¢(ud)

Thus,

dYg, _dYgy ay; _ avy
du du du du -’

Therefore, Economy H, which consists only of firms with high liquidity needs, is hit
harder compared to low liquidity dependent Economy L when funds available for

borrowing are reduced.
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Annex B: Liquidity-dependence measures across economic activities and
countries

Table 4. Liquidity dependence measures across industries: median (min/max)

Economic ISIC code Liquidity-dependence measure

activity INV CA WAGE STD ED

A Agriculture, forestry 20.8 65 64.5 17.7 0.2
and fishing (13.8/36) (42.4/102) (42/108) (5/33) (-18/0.8)

B Mining and quarrying 9.2 60.4 48.5 14.2 0

(5.7/37.4) | (43.1/174) | (30.2/70.2) | (4.3/63.7) | (-5.9/0.8)

C10-12 Manufacture of food, 10.9 35.5 57.9 10.4 -0.6
beverages and (7.3/17.8) | (26.6/55.3) | (48.7/67.2) | (4/17.9) | (-1/1.9)
tobacco products

C13-15 Manufacture of 19.2 50.2 69.1 12.3 -1.6
textiles, wearing (15.9/21.4) | (37.6/68.1) | (54.5/75.3) | (4.2/20) | (-15.1/14)
apparel, leather and
related products

Cie Manufacture of wood 15.1 42.8 69.1 15.4 0
and wood products (11.7/27.9) | (31.4/75.9) | (54.5/35.7) | (5.6/25.1) | (-1.4/60)

C17 Manufacture of paper 10.4 43.2 56 10 -0.6
and paper products (9/14.8) (32.6/66.6) | (35.7/75.2) | (4.6/25) (-4.1/4)

C18 Printing and 7.9 44.5 69.1 9.9 0.1
reproduction of (5.4/11.2) | (34.6/80.5) | (53.9/80.4) | (3.5/19.4) | (-4.4/23)
recorded media

C19 Manufacture of coke 7.8 24.1 51.4 8 -0.3
and refined petroleum | (3.1/14.5) | (14.5/62.4) (28/246) (0.7/42.9) | (-7.5/3.5)
products

C20 Manufacture of 11.6 47.4 58.1 12.6 0.1
chemicals and (9.6/14.5) (36/62.4) | (37.8/68.4) | (4.9/38) (-4.2/23)
chemical products

C21 Manufacture of 171 63 49.6 11.4 -0.2
pharmaceuticals, (15.9/20.9) | (50.8/144) | (36.7/59.2) | (4.2/33) (-36/1)
medicinal chemicals
and botanical
products

C22 Manufacture of 11.6 44.1 64.6 10 -0.2
rubber and plastic (9.1/13.3) | (35.9/56.9) | (42.3/75.7) | (6/18.1) | (-1.8/9.1)
products

C23 Manufacture of other 14 49.2 62.9 16.2 -0.6
non-metallic mineral (12/20.8) (42.6/76.9) | (44.2/70.5) | (4.8/38.3) | (-3.1/12)
products

C24 Manufacture of basic 15.9 47.7 61.2 11.2 0.2
metals (13.4/21.5) | (31.7/47) | (55.4/75.7) | (4.8/20.9) | (-1.3/63)

C25 Manufacture of 16 52.3 71 8.9 -0.1
fabricated metal (11.5/19.2) | (39.5/70) | (58.8/77.5) | (3.7/17.6) | (-2/2.5)
products

C26 Manufacture of 14.4 60.6 69.2 7.8 0
computer, electronic (7.5/19.4) | (26.3/83.8) | (56.9/90.7) | (3.2/38.4) | (-4.8/1.4)
and optical products

Cc27 Manufacture of 14 57.6 66.6 7.9 -0.2
electrical equipment (10.9/21.2) | (36.7/63.9) | (53.5/80.3) | (3.3/18) (-43/0.9)
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C28 Manufacture of 18.2 59.9 68.5 9.2 -0.1
machinery and (16.1/24.2) | (44.5/73) | (59.3/76.2) | (3.3/16.8) | (-1.6/14)
equipment n.e.c.

C29 Manufacture of motor 6 31.7 65.3 5.2 -0.5
vehicles, trailers and (5.2/10.2) | (27.3/44.9) | (44.5/81.5) | (3.1/20.5) | (-2.1/17)
semi-trailers

C30 Manufacture of other 17.1 86.6 72.9 15 0.2
transport equipment (21.3/67.2) | (58.8/157) | (56.1/94.9) | (2.6/25.8) | (-5.6/3.8)

C31-32 Other manufacturing 10.4 51.6 70.3 8.7 -0.3

(11.9/35.9) | (33.7/72.2) | (63/79.4) | (4.8/21.8) | (-13/3.6)

C33 Repair and installation 14.9 59.2 79.5 5.8 0.3
of machinery and (8.7/35.9) | (33.7/73.6) (63/85) (3.7/16.5) | (-0.6/1)
equipment

D Electricity, gas, steam 2.9 49,5 34.9 11.8 -0.5
and air conditioning (1.7/14.2) (34.6/104) (17/67.6) (3.1/41) (-23/16)
supply

E Water supply; 3.6 70.7 55.2 17.9 0.4
sewerage, waste (3/14.8) (32.4/146) | (16.3/69.5) | (3.9/36.7) | (-57/1.5)
management and
remediation activities

F Construction 23.8 71.3 68 12.3 0.5

(6.8/67.1) | (38.9/144) | (45.8/83.6) | (5.1/38.1) | (-0.9/3.3)

G Wholesale and retail 9.9 33.7 64.9 6 -0.7
trade; repair of motor (7.9/12.9) | (25.5/52.6) | (55.2/72.9) | (4.2/13) | (-4.5/0.3)
vehicles and
motorcycles

H Transportation and 2.6 50.3 71.6 11.5 0
storage (1.3/3.7) (22.9/97) | (54.3/79.1) | (2.9/55.8) | (-29/1.6)

| Accommodation and 33 39 74.8 15.8 0.7
food service activities (1.7/10.4) (28/63.9) | (61.1/89.4) | (3.7/28.1) (0.2/1)

J Information and 33 54.2 52.7 12.4 -0.3
communication (2.7/3.9) (25.8/66.3) | (40.5/65.4) | (4.4/46.8) | (-43/2.3)

L Real estate activities 21.5 1354 314 68.5 0.4

(3.9/230.3) | (41.9/355) | (23.9/59.1) | (4.2/142) (-2/4)

M Professional, scientific 6.8 120.1 68.5 27.4 -0.5
and technical activities (4.5/14) (55.7/998) | (15.5/83.4) | (7.8/482) | (-29/1.7)

N Administrative and 2.4 56.5 71.9 19.3 -0.3
support service (1.4/6.6) (34.7/76.2) | (58.3/82.1) | (7.7/31.8) | (-131/0.8)
activities

P Education 1.8 48.7 83.1 6.9 0.1

(1.1/3.8) | (27.5/56.9) | (43.6/88.5) | (3.4/18.7) | (-2.7/5.3)

Q Human health and 10.4 40.5 77.5 7.3 0.1
social work activities (9/14.8) (24.1/69.6) | (47.3/89.1) | (3.4/18.3) | (-0.7/144)

R Arts, entertainment 2.2 47.6 63.7 10.1 0.2
and recreation (0.5/4.2) (20.7/84.4) | (41.8/106) (4/49.8) | (-6.7/1.5)

S Other service activities 10.4 44.6 74.1 9.2 0.4

(9/14.8) (14/80.1) (9/87.6) (2.9/23.9) (-3/1)
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Table 5. Countries and industries with average current assets ratio above 66th threshold

Number of
countries with
industry's CA

above 66th

threshold

(out of 10)

w
-
]
-
=
=
=
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S
=
=
=
>
-
@)
N
2]
=
w
=

C30

9
8
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7
7
6
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5
4
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4
4
3
N * * % 3
2
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2
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1
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0
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0
0
0
0

*

* % % %
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C21
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¥ X X X ¥ X X *
*

*
L R I

C26
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*
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=
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C31-32
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C16
C18
C25

* ¥ % *

)
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C17
C20 *

C10-12
C19
C22
C24
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G
P

Number of
industries within a
country with CA
above 66th
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(out of 35)

25 20 16 14 11 8 7 6 6 5 118
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Table 6. Average values of transition variables based on alternative LD measures

LD measure: INV CA WAGE STD ED

Threshold percentile: 25 33 50 25 33 50 25 33 50 25 33 50
Austria 0.75 0.72 0.47 0.35 0.30 0.32 0.39

Belgium 0.68 0.64 0.35 0.68 0.72 0.54 0.77

Czech Republic

France

Germany

Italy

Poland

Portugal

Slovak Republic

Spain

Colours by range

0.28

0.58

0.22

0.55

0.51 0.72

0.79 0.64 0.43

0.59

0.29 0.74 0.62

0.67 059 [

0.56 0.48 [ 0.57 0.62

0.28

0.21

Austria

Belgium

0.23

- 21-40 41-60 61-80 -
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Annex C: Impulse responses obtained using the dataset including both
advanced and emerging market economies

Figure 7. Impulse responses to innovation in GDP (median and the 16th and 84th quantiles of
the distribution)
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Figure 8. Impulse responses to innovation in CPI (median and the 16th and 84th quantiles of the
distribution)
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Figure 9. Impulse responses to innovation in interest rate (median and the 16th and 84th
quantiles of the distribution)
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Figure 10. Impulse responses to innovation in credit (median and the 16th and 84th quantiles of
the distribution)

0.012

0.01

0.008

0.006

0.004

0.002

-0.002

0.002
0.001

-0.001
-0.002
-0.003

-0.004

1

1

GDP

2 345 6 7 8 9 1011121314151617 1819 20

Interest rate

2 3 45 6 7 8 9 1011121314 1516 17 18 19 20

—High liquidity dependence

31

0.006
0.005
0.004
0.003
0.002

0.001

-0.001

0.05

0.04

0.03

0.02

0.01

CPI

1 2 3 45 6 7 8 9 1011121314 15161718 1920

Credit

1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

—Low liquidity dependence



Previous volumes in this series

715
April 2018

714
April 2018

713
April 2018
712

March 2018

711
March 2018

710
March 2018

709
March 2018

708
March 2018

707
March 2018

706
March 2018

705
February 2018

704
February 2018

703
February 2018

702
February 2018

701
February 2018

A time series model of interest rates with the
effective lower bound

Do interest rates play a major role in
monetary policy transmission in China?

Inflation and professional forecast dynamics:
an evaluation of stickiness, persistence, and
volatility

Firms' credit risk and the onshore
transmission of the global financial cycle

Credit supply and productivity growth

Exchange Rate Appreciations and Corporate
Risk Taking

Does sovereign risk in local and foreign
currency differ?

Business Models and Dollar Funding of
Global Banks

Global imbalances from a stock
perspective. The asymmetry between
creditors and debtors

Monetary policy in the grip of a pincer
movement

An explanation of negative swap spreads:
demand for duration from underfunded
pension plans

Are credit rating agencies discredited?
Measuring market price effects from agency
sovereign debt announcements

The negative interest rate policy and the yield
curve

Cross-stock market spillovers through
variance risk premiums and equity flows

Mapping shadow banking in China: structure
and dynamics

Benjamin K Johannsen and Elmar
Mertens

Glnes Kamber and Madhusudan
Mohanty

Elmar Mertens and James M. Nason

Ramon Moreno and Jose Maria
Serena-Garralda

Francesco Manaresi and Nicola
Pierri

Sebnem Kalemli-Ozcan, Xiaoxi Liu
and Ilhyock Shim

Marlene Amstad, Frank Packer and
Jimmy Shek

Ifaki Aldasoro, Torsten Ehlers and
Egemen Eren

Enrique Alberola, Angel Estrada
and Francesca Viani

Claudio Borio, Piti Disyatat, Mikael
Juselius and Phurichai
Rungcharoenkitkul

Sven Klingler and Suresh
Sundaresan

Mahir Binici, Michael Hutchison and
Evan Weicheng Miao

Jing Cynthia Wu and Fan Dora Xia

Masazumi Hattori, Ilhyock Shim
and Yoshihiko Sugihara

Torsten Ehlers, Steven Kong and
Feng Zhu

All volumes are available on our website www.bis.org.


https://www.bis.org/author/sven_klingler.htm
https://www.bis.org/author/suresh_sundaresan.htm
https://www.bis.org/author/suresh_sundaresan.htm
http://www.bis.org/

	Macro-financial linkages:the role of liquiditydependence
	Abstract
	1. Introduction
	2. Theoretical background
	3. Model specification
	4. Measures of liquidity dependence
	5. Empirical results
	5.1 Impulse responses analysis
	5.2 Predicting differences in macro-financial linkages across countries

	6. Conclusions
	References
	Annex A1: A simple model of liquidity needs and aggregate output
	Annex A2: Effect of financial shock on aggregate output
	Annex B: Liquidity-dependence measures across economic activities and countries
	Annex C: Impulse responses obtained using the dataset including both advanced and emerging market economies
	Previous volumes in this series


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /SymbolMT
    /Wingdings-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


