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Chapter 3

Financial Innovation and
Firm Debt Portfolio

3.1 Introduction
The results of the previous chapter indicate that there are interesting changes
in the response of firm debt to a monetary tightening over time. Firm debt de-
creases after a monetary tightening before 1980 and increases after 1985. These
findings are related to the belief, popular before the onset of the current financial
crisis, that financial innovation and deregulation helped to reduce frictions in
lending, which reduced the volatility of output.1 This line of thought, labeled
as the financial innovation hypothesis, argues that after financial innovation
and deregulation, financial intermediaries are able to fulfill their role during
economic downturns more efficiently, which helps to stabilise the economy.

This chapter has three broad goals. The first goal is to extend the analysis of
the effects of financial innovation to individual components of firm debt. Total
firm debt investigated in the previous chapter is a very heterogeneous aggregate
that consists of bonds, mortgages, bank loans, other loans and advances, and
commercial paper. These types of firm liabilities have very different properties
(maturity, they can be obtained on the market or through an intermediary, etc.),
which implies that financial innovation could affect them in a different way. It is
therefore not obvious that the findings for total debt from the previous chapter
extend to all firm debt components.

The financial innovation hypothesis is not very specific about the type of
firm debt to which it applies. In particular, the financial innovation hypothesis
does not require that its implications extend to individual components of firm
debt. Nevertheless, it is still interesting to see whether individual firm debt
components behave in a way that is consistent with the implications of the fi-

1Examples of papers exploring this topic are Campbell and Hercowitz (2005), Dynan,
Elmendorf, and Sichel (2006), Cecchetti, Flores-Lagunes, and Krause (2006), Boivin and
Giannoni (2002 and 2006), Jermann and Quadrini (2006), and many others.
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nancial innovation hypothesis. If a debt component or a set of debt components
can be found that behave in a way that is consistent with the financial inno-
vation hypothesis, then this could potentially serve as an indication about the
form of financial innovation that was beneficial for the more moderate output
fluctuations during the Great Moderation.

The second goal of this chapter is to investigate the changes in the firm debt
portfolio induced by the monetary policy shock. One reason for investigating
these changes is to shed more light on what drives the change in the response
of total debt after a monetary tightening. The change in the response of total
debt could for example be driven by a single debt component, or it could be
weaker because the responses of some firm debt components tend to offset the
responses of other debt components. Another reason is that individual firm debt
components are to some extent substitutes, which makes it possible to identify
whether the change in the response of a debt component happened because
the supply of this debt component has changed. A well-known example of such
identification strategy is the investigation of the bank lending channel (Kashyap,
Stein, and Wilcox, 1993).

The final goal of this chapter is to investigate which shocks drive the changes
in the unconditional standard deviations of firm debt components and their
correlations with GDP and total debt. The reason is that a typical way to
investigate the effect of financial innovation is to investigate the changes in
the unconditional comovement between debt and real activity (for example,
Campbell and Hercowitz, 2005). The reduction in the comovement between
debt and real activity is then taken as evidence favourable to the financial
innovation hypothesis. However, as pointed out by den Haan and Sterk (2009),
the comovement between two variables is the result of many different shocks
that affect the economy and not all of them cause variables to move in the same
direction. Therefore, a reduction in the unconditional comovement could be the
result of a change in the relative importance of those shocks that generate the
positive comovement. The analysis in this chapter follows the latter approach
and makes the analysis of the changes in the unconditional moments explicitly
conditional on a particular shock.

The analytical framework used throughout the chapter follows den Haan
and Sterk (2009). A vector autoregressive model (VAR) is estimated over two
subsamples, which enables comparison of the dynamic impulse response func-
tions (IRF) of each variable to a particular shock across the subsamples. This
reveals not only whether the direction of the response of a variable to a shock
has changed over time, but also whether a variable reacts more strongly to a
shock and whether two variables tend to move together after a particular shock.
This framework therefore makes it possible to be more precise in pointing out
what is the reason for the changes in the unconditional moments.

The chapter begins with an overview of the unconditional statistics, such
as the size of each debt component relative to GDP over time and their un-
conditional standard deviations and correlation coefficients with total debt and
GDP. This is followed by an investigation into whether the behaviour of firm
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debt components is consistent with the implications of the financial innovation
hypothesis.

The standard financial innovation hypothesis has the following implications
for firm debt (see, e.g., den Haan and Sterk, 2010). First, the comovement
between firm debt and output should become less positive (and possibly turn
negative) after financial innovation. Second, during an economic downturn the
decrease in output should be larger before financial innovation and lower after
it. Third, the decrease in firm debt during an economic downturn should be
larger before financial innovation than after it. Finally, firm debt should affect
output. An additional hypothesis about the channel through which financial
innovation affects firms was proposed in the previous chapter, namely that fi-
nancial innovation has enabled firms to use debt more effectively to finance a
temporary increase in inventories during an economic downturn.

The changes in the responses of some firm debt components can in princi-
ple be explained by a plausible alternative hypothesis, namely that firm debt
components follow output. This means that the changes in the responses of
firm debt components to a monetary tightening in the second subsample are
caused by the milder decrease in real activity in the second subsample. If this
hypothesis is correct, then the response of firm debt components in the second
subsample should not be materially different from their responses in the first
subsample if the response of real activity and the size of the monetary policy
shock are the same as in the first subsample.

The main result in this chapter is that, conditional on a monetary policy
shock, the behaviour of intermediated firm debt components (bank loans, other
loans and advances, and mortgages) is consistent with the implications of the
financial innovation hypothesis, while the behaviour of market debt components
(bonds and commercial paper) is not. After a monetary tightening, intermedi-
ated debt components decrease in the first subsample and increase in the second
subsample.2 Market debt components increase after a monetary tightening in
the first subsample, but decrease in the second subsample.3 The evidence in-
dicates that the supply of all intermediated debt components increases after a
monetary tightening in the second subsample, while the supply of market debt
components decreases. This implies that financial intermediaries have become
more efficient (or less constrained) in providing financing to firms during an eco-
nomic downturn in the second subsample. Finally, the alternative hypothesis
that the change in the response of intermediated debt components to a mone-
tary tightening in the second subsample is the result of the lower decrease of
real activity is not supported by the evidence.

The results regarding the effect of firm debt components on output are not
so clear-cut. The evidence suggests that long-term debt components (bonds
and mortgages) do have an effect on output, but short-term debt components

2Bank loans decrease in the second subsample, but their response to a monetary tightening
is not robust.

3The responses of intermediated debt components tend to be stronger than the responses
of market debt to a monetary tightening, which implies that changes in the response of total
debt are driven by intermediated debt components.
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(commercial paper, bank loans, and other loans and advances) have either no
effect or the effect has the wrong sign. The results also indicate that short-term
debt components have a strong effect on inventories, which is consistent with
the hypothesis that financial innovation has enabled firms to use debt more
effectively to finance a temporary increase in inventories during an economic
downturn.4

The evidence conditional on a shock to real activity is not favourable for
the financial innovation hypothesis. Firm debt components tend to react more
positively and more persistently to a positive shock to real activity in the second
subsample, which is more evident when a shock to output of the nonfarm non-
financial corporate sector is considered instead of a shock to GDP.5 Moreover,
the size of the shock to output of the nonfarm nonfinancial corporate sector is
not smaller in the second subsample, which implies that this shock has retained
its influence.

The results from the unconditional statistics indicate that the volatility of
firm debt components is higher in the second subsample, while the volatility
of real activity is lower. Also, firm debt components are more correlated with
total debt in the second subsample, while the correlation coefficients of firm debt
components with GDP are not higher, with the exception of commercial paper.
The unconditional correlation coefficient of commercial paper with GDP has
increased substantially (from almost -0.5 to +0.5) from the first to the second
subsample.

The changes in the unconditional standard deviations can be traced to two
shocks. The first is the monetary policy shock. The responses of several firm
debt components (e.g., mortgages, and other loans and advances) to a mone-
tary policy shock are stronger in the second subsample (strong enough, such
that they offset the decrease in the size of the monetary policy shock in the
second subsample), which explains a part of the increase in the volatility of firm
debt components in the second subsample. The second shock is the shock to
output of the nonfarm nonfinancial corporate sector. This shock has retained
its importance in the second subsample, while the responses of firm debt com-
ponents to this shock have become stronger in the second subsample. The size
of this shock together with the strength of debt component responses to this
shock in the second subsample explains the remainder of the increase in the
volatility of firm debt components in the second subsample.

The increase in the unconditional correlation coefficient between firm debt
components and total debt in the second subsample can also be explained by
the changes in the responses to a shock to output of the nonfarm nonfinancial
corporate sector. This shock is not smaller in the second subsample and the

4Inventories increase vigorously and persistently after a monetary tightening in the second
subsample. This implies that the demand for financing due to the increase in inventories after
a monetary tightening is countercyclical (see Gilchrist and Zakrajšek, 1995). Because short-
term debt components are more closely related to inventories (as the evidence indicates) in
the second subsample, this could explain why some short-term debt components move in the
opposite direction to real activity.

5The reason could be that the shock to output of the nonfarm nonfinancial corporate
sector is amplified and more persistent in the second subsample.
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responses of firm debt components and total debt are stronger in the second
subsample and move in the same direction. The monetary policy shock cannot
explain the increase in the comovement between debt components and total
debt in the second subsample, because it pushes several debt components in the
opposite direction in both subsamples.

The monetary policy shock can to some extent explain why there is no in-
crease in the comovement between firm debt components and GDP in the second
subsample. Recall that intermediated debt components decrease after a mon-
etary tightening in the first subsample and increase in the second subsample,
while market debt components do the opposite. Because real activity decreases
after a monetary tightening in both subsamples, this implies that the comove-
ment between intermediated debt and GDP changed from positive to negative,
while the comovement between GDP and market debt changed from negative to
positive (conditional on the monetary policy shock). The negative comovement
of intermediated debt components after a monetary policy shock offsets a large
part of the positive comovement between GDP and debt components in the
second subsample, induced by the shock to output of the nonfarm nonfinancial
corporate sector.6

The chapter begins by presenting some simple statistics about firm debt
components and real activity in section 3.2. This is followed by a discussion
of changes in the impulse responses after a monetary policy shock and other
shocks in section 3.3. Section 3.4 presents the results of counterfactual exercises
to provide a better understanding of the reasons behind the observed changes,
attempting to shed some light on the direction of influence between variables
in the VAR and trying to refute an alternative explanation. Finally, section 3.5
provides a complementary explanation by looking at the evidence of the link
between debt components and inventories. Section 3.6 concludes.

3.2 Data and key statistics
This section presents the data on firm debt components and real activity, fol-
lowed by some typical business cycle statistics that show how they have evolved
over time.

The key variables are U.S. real GDP, real output of the nonfarm nonfinancial
corporate sector (NfC GDP), and real firm debt components. Firm debt com-
ponents are series that add up to total firm debt of the the nonfarm nonfinancial
corporate sector. These are bonds, mortgages, bank loans, other loans and ad-
vances (OLA), and commercial paper(CP).7 The data on firm debt components
are from the US Flow of Funds Accounts and span the period from 1954Q3 to

6The increase in the comovement of commercial paper with GDP is explained by the
sign change in the response of commercial paper to the monetary policy shock in the second
subsample and the sign change of commercial paper response to the shock to output of the
nonfarm nonfinancial corporate sector in the second subsample.

7Municipal securities are omitted because the data series starts too late (in 1971Q2) and
because they are very small relative to other debt components.
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2009Q1. GDP, NfC GDP, and the GDP deflator are taken from the national
accounts and cover the same period.

To investigate changes over time, the available data is split into two sub-
samples. The first subsample (the ‘early’ period) begins in 1954Q3 and ends in
1978Q4. The second subsample (the ‘late’ period) begins in 1985Q1 and ends
in 2008Q1. The reason for leaving a gap between both subsamples is to exclude
the very volatile Volcker disinflation period and to separate both subsamples
clearly.8

3.2.1 Firm debt components as a proportion of GDP
To obtain some notion of the size and trend of firm debt components over time,
figure 3.1 plots each of the firm debt components as a proportion of GDP over
the entire sample.

Figure 3.1: Firm debt components relative to GDP
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Until around 1980, proportions of firm debt components in GDP were rel-
atively stable. There is no strong trend in either the size of debt components
relative to GDP or in their size relative to each other. After around 1980, this
is no longer the case. Bonds and other loans and advances (OLA) have strongly
increased, while bank loans have decreased in proportion to GDP. Mortgages
first decreased and then during the last decade increased in proportion to GDP,

8The reasons are explained in more detail in the previous chapter.
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while commercial paper (CP) first increased and, again during the last decade,
decreased as a proportion of GDP. Such developments are an indication that
the firm debt portfolio became less static after the 1980s.

3.2.2 Volatilities
Volatilities of firm debt components, total debt, and GDP are reported in table
3.1.9 The left half of the table shows the volatilities of the cyclical components
of the series (and the ratios between the statistics in both subsamples), while
the right half of the table contains the volatilities of the cyclical components of
the series, measured relative to the volatility of the cyclical component of GDP
(and the ratios between the statistics in both subsamples).

Table 3.1: Volatilities and relative volatilities
Volatilities Relative volatilities

Series/Subsample First Second Ratio First Second Ratio
GDP 0.0179 0.0092 0.51 1 1 1

Total debt 0.0157 0.0266 1.69 0.8773 2.8782 3.28
Bank loans 0.0465 0.0544 1.17 2.5955 5.8946 2.27

OLA 0.0438 0.0452 1.03 2.4436 4.8959 2.00
CP 0.2329 0.1321 0.57 12.988 14.320 1.10

Bonds 0.0163 0.0266 1.63 0.9095 2.8800 3.16
Mortgages 0.0450 0.0573 1.27 2.5109 6.2115 2.47

Notes: The table shows the standard deviations of the cyclical components of each data series,
obtained by detrending the quarterly data with the HP-filter and using the smoothing constant
set to 1,600. The relative volatilities are the standard deviations of the cyclical components
of each series relative to the standard deviation of the cyclical component of GDP.

The main insight from table 3.1 is that while the volatility of various types
of firm debt has increased, the volatility of GDP has halved.10 The consequence
is that the volatility of firm debt components relative to the volatility of GDP
has increased by a large multiple in the second subsample (see the last column
in the table). Another insight is that the volatility of total debt has increased
by more than the volatility of most of its components, which indicates that the
covariances between some debt components have increased.

Another interesting issue is whether firms have become more active in ad-
justing their debt portfolios. The volatility of shares of various debt components
in total debt is reported in table 3.2.

9The results are not materially different if the data are detrended using a band-pass filter
(see appendix 3.A.1 for details).

10An exception is commercial paper, and the reason is that in the beginning of the first
subsample this series is tiny (issued only by a handful of firms). A large issue of CP by a
couple of firms could have an effect on the aggregate, resulting in the high volatility of CP in
the first subsample.
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Table 3.2: Volatilities of shares in total debt
Volatilities

Series First subsample Second subsample Ratio
Bank loans 0.0220 0.0523 2.38

OLA 0.0173 0.0107 0.62
CP 0.0070 0.0138 1.97

Bonds 0.0360 0.0669 1.86
Mortgages 0.0104 0.0225 2.16

Notes: The table shows the volatilities of each debt component’s share in total debt.

The standard deviations of firm debt component shares in total debt indicate
that there is a substantial increase in the volatility of firm debt portfolio in the
second subsample relative to the first subsample.11 An exception is OLA, but
this series is itself an aggregate of various other debt series and the volatilities
of their shares in total debt have also increased. This evidence seems to confirm
that the firm debt portfolio became more volatile after 1985.

3.2.3 Correlations
Table 3.3 reports the correlation coefficients of the cyclical components of every
firm debt component with the cyclical component of GDP and the cyclical
component of total firm debt.

Table 3.3: Correlations with GDP and total debt
With GDP With total debt

Series/Subsample First Second First Second
Bank loans 0.3429 0.2670 0.7860 0.8688

OLA 0.0606 0.3939 0.2949 0.8672
CP -0.4999 0.5553 -0.0499 0.6031

Bonds 0.0172 -0.0763 -0.1969 0.5507
Mortgages 0.5079 0.2730 0.7662 0.4819

Notes: The table shows the correlations of the cyclical components of each data series, obtained
by detrending the quarterly data with the HP-filter and using the smoothing constant set to
1,600.

These correlation coefficients indicate two main developments. First, the
correlation coefficients of individual debt components with both GDP and total
debt tend to be quite far apart in the first subsample, while they tend to be more
clustered together in the second subsample. All correlation coefficients of debt
components with GDP are within the interval [−0.50 0.51] in the first subsample
and within the interval [−0.08 0.56] in the second subsample. This clustering
in the second subsample is somewhat more pronounced for the correlation coef-
ficients of debt components with total debt. Their correlation coefficients with

11Shares of debt components in total debt are not filtered.
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total debt are within the interval [−0.20 0.79] in the first subsample and within
[0.48 0.87] in the second subsample. Second, both intervals seem to have shifted
upwards (toward more positive numbers) in the second subsample and this shift
is again more pronounced for the correlation coefficients with total debt.

The most remarkable change is the change in the correlation coefficient be-
tween CP and GDP, which has changed sign from almost -0.5 in the first sub-
sample to more than +0.5 in the second subsample. Without this change in the
correlation of CP with GDP, the correlations of other debt components with
GDP exhibit a quite different pattern than claimed above. Without CP, the
correlation coefficients of other debt components are contained within [0.06 0.51]
in the first subsample and within [−0.08 0.4] in the second subsample, implying
that the interval with the correlation coefficients of debt components with GDP
has shifted slightly downwards in the second subsample. Therefore, without
CP, the correlation coefficients of debt components with GDP in the second
subsample span approximately the same interval as in the first subsample (or
even on an interval that is slightly more negative). The claim that the interval
with correlations of debt components with GDP has shifted upwards is therefore
not robust. Note that this is not the case for the correlation coefficients of debt
components with total debt. No matter which debt component is excluded, the
interval for correlation coefficients of debt components with total debt is still
more positive in the second subsample.

The developments in the data over time are more interesting than the set of
figures in the table above indicates. For this reason figures 3.2 and 3.3 display
the correlation coefficients of the cyclical component of each firm debt compo-
nent with the cyclical component of total debt and GDP, respectively. These
correlation coefficients are estimated over a 20-year rolling window (the x-axis
shows the beginning of the rolling window, e.g., the point above 1970 is the
correlation coefficient estimated for the period between 1970 and 1990).

Figure 3.2 shows the estimated rolling-window correlation coefficients of the
cyclical part of firm debt components and the cyclical part of total debt. In the
beginning of the sample, the correlation coefficients are quite far apart. Over
time they tend to increase and move closer together, which gives the figure its
characteristic funnel-like shape (note that this result does not hinge on a single
debt component series). This indicates that the results reported in table 3.3
actually understate how similar firm debt components are at the end of the
sample. Because the correlation coefficients of firm debt components with total
debt have both increased and clustered close together, this seems to suggest
that different forms of firm debt have become more similar over time.
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Figure 3.2: Rolling correlations of firm debt components and total debt
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Notes: Cyclical components are obtained from the quarterly data using the HP-filter with
the smoothing constant set to 1,600. The x-axis indicates the beginning of the 20-year rolling
window.

The result from the estimated rolling-window correlation coefficients of the
cyclical part of firm debt components with the cyclical part of GDP is quite
different, as figure 3.3 shows. Initially the correlation coefficients of debt com-
ponents with GDP exhibit a small increase, but then they stabilise. The corre-
lation coefficient of mortgages with GDP begins to gradually decrease as early
as the mid-1960s. Towards the end of the sample (since 1980) a decrease in the
correlation coefficients is observed for several debt components (bonds, OLA,
mortgages). Moreover, if the increase in the correlation coefficient of CP with
GDP is ignored, there is not much change in the correlation coefficients of firm
debt components with GDP from the first to the second subsample. The change,
if any, seems to be hump-shaped: an increase in correlation coefficients is fol-
lowed by a slow decrease. Interestingly, this decrease in correlations intensifies
with the period of more intense financial innovation after 1980. Correlations re-
ported in table 3.3 obscure this possibly hump-shaped behaviour of correlation
coefficients of firm debt components with GDP.
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Figure 3.3: Rolling correlations with GDP
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Notes: Cyclical components are obtained from the quarterly data using the HP-filter with
the smoothing constant set to 1,600. The x-axis indicates the beginning of the 20-year rolling
window.

The most interesting outlier is the correlation coefficient of the cyclical part
of CP with the cyclical part of GDP. As both table 3.3 and figure 3.3 show,
this correlation coefficient displays a steady increase throughout the sample,
going from strongly countercyclical to strongly procyclical. Even though CP is
a relatively small firm debt component (it is the smallest of all), this result is
nevertheless interesting. One reason is that the cyclicality of CP has led to some
puzzling results in the literature. For example, Calomiris, Himmelberg, and
Wachtel (1995) argue that commercial paper is countercyclical in the aggregate
and procyclical on the micro-level (they even provide several explanations of
why this is the case). The reason for the puzzling results is that the correlation
of commercial paper with GDP has changed from negative to positive, with the
turning point around the early eighties. Calomiris et al. (1995) investigated the
micro data for CP in the period between 1985 to 1992 (note that commercial
paper was already procyclical according to the rolling-window estimates), but
then compared their results to the cyclical behaviour of CP during the previous
business cycles, most of them before the eighties. They have data for only one
cycle in the beginning of the nineties, which already shows that CP is (mildly)
procyclical.
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3.2.4 Discussion
A rough summary of the results presented so far is that in terms of their cyclical
behaviour, firm debt components have become more volatile and more similar
to total debt in the second subsample. GDP has become less volatile in the
second subsample and the correlation of its cyclical component with the cyclical
part of the debt component series has remained approximately the same.

A potentially puzzling result in table 3.1 is that the volatility of the cyclical
part of total debt (on its own as well as relative to GDP) has increased in the
second subsample by more than the volatilities of the cyclical parts of debt com-
ponents. This can be explained by the increase in the correlation coefficients
between debt components in the second subsample (see figure 3.2). Because the
correlation coefficients of debt components with total debt have increased from
the first to the second subsample, the sum of debt components has become more
volatile than in the first subsample (an exception are mortgages, whose corre-
lation coefficient with total debt decreased in the second subsample, but this
decrease is not strong enough to offset the increase in the correlation coefficients
of other debt components with total debt).

Another result that needs an explanation is that even though the standard
deviation of the cyclical component of CP decreases and the correlation of the
cyclical component of CP with GDP increases in the second subsample, these
changes disappear in total debt. The reason is that CP represents a relatively
small proportion of total debt (despite the increase in proportion over time, it
still remains small). Any change in the cyclical properties of CP therefore tends
to get blurred or disappears in the aggregate with other debt components.

To understand the above statistics better, figure 3.4 plots the cyclical com-
ponent of GDP together with the cyclical component of each firm debt series.
The shaded areas indicate recessions as dated by the NBER.
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Figure 3.4: Cyclical component of firm debt components and output
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Notes: Cyclical components are obtained from the quarterly data using the HP-filter with the
smoothing constant set to 1,600. The shaded areas indicate recessions as dated by the NBER.
Fluctuations of commercial paper series are scaled down by a factor of five.

The increase in the standard deviations of firm debt components towards the
second half of the sample reported in table 3.1 is evident in the filtered series of
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figure 3.4. Note that the times when the firm debt series becomes more volatile
are not uniform across all debt components. For example, mortgages are quite
stable until around 1974, when their volatility increases and remains high. For
bonds and OLA the volatile period seems to start after around 1980. Bank
loans become more volatile only towards the end of the 1980s. The volatility
of commercial paper is influenced by the size of the series. Especially in the
beginning of the sample, this series is so small that large issues by individual
firms could affect the aggregate.12 This explains the high volatility of the CP
series in the beginning of the sample, but it should also be noted that the
volatility of the CP series has also increased towards the end of the sample,
when the CP series is not so small anymore. The common trait of all firm debt
component series is that the fluctuations of their cyclical components show no
sign of moderation in the second half of the sample. The term great amplification
would be a much better description of their behaviour after the 1980s.

The (absence of) changes in the correlation coefficients of firm debt com-
ponents with GDP reported in table 3.3 can be clearly seen in figure 3.4. For
example, the change in the correlation coefficient of the cyclical component of
CP with the cyclical component of GDP is visible in the second panel of fig-
ure 3.4. Before 1990, CP decreases before recessions and then increases during
recessions (or remains above the trend). From around 1985 on, CP increases
before recessions and begins to decrease after the onset of a recession. Inter-
estingly, before the mid-1980s, CP tended to peak at the end of recessions, but
after the double-dip recession in the early 1980s, it peaks just before a recession.
This change in timing might have contributed to the change in the correlation
coefficient of CP with GDP.

Other debt components show little or no change in their cyclical correlation
with GDP. Bonds sometimes increase and sometimes decrease during recessions
in the entire sample, which indicates that they are essentially acyclical and that
this has not changed over time. Bank loans peak either just before or during a
recession, but never at the end of it. Mortgages tended to peak before recessions
up until the mid-1980s, and have since peaked in the middle of recessions. Other
loans and advances seem to consistently peak during recessions. These three
series tend to decrease for some time after the recession is over and this pattern
became somewhat more pronounced after 1980. Overall, except for CP, it is
very difficult to discern a reliable or a clear-cut change in the relation between
firm debt components and GDP from figure 3.4, which explains why there is
practically no change in the correlation coefficients of debt components with
GDP between the two subsamples.

The evidence presented so far is unconditional. Based on such evidence, it is
not possible to infer which shock is the driving force behind the reported changes
in the standard deviations and the correlation coefficients. Conditioning on
shocks requires a different type of analysis, which is is the topic of the following
section.

12Note that CP is issued almost exclusively by relatively few large, well-known, highly-rated
firms.
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3.3 Evidence conditional on shocks

3.3.1 Analytical framework
The analytical approach that makes it possible to condition the analysis on
shocks is a structural vector autoregressive model (VAR). This chapter uses the
same VAR model and the same identification scheme as the previous chapter.
For reference, this section briefly outlines the analytical framework. The bench-
mark VAR in this chapter is based on the following (reduced-form) equation:

Yt = c+ t+Dt +A1Yt−1 + ...+AqYt−q + ut. (3.1)

Here, c is a constant, t is a linear trend, Dt is a vector of quarterly dummy
variables, Yt is a vector of endogenous variables that include a policy instrument
and ut is a reduced-form shock. Vector Yt takes the following form: Y ′t =
[X ′1,t, rt, X

′
2,t], where X1,t is a vector of variables whose current values are in

the central bank’s information set (the central bank can respond to them),
X2,t is a vector of variables whose current values are not in the central bank’s
information set and rt is the policy instrument. It is assumed that all lagged
values are in the central bank’s information set.

As in the previous chapter X ′2,t is empty, while X ′1,t now consists of the GDP
deflator, real GDP, real GDP of the nonfarm nonfinancial corporate sector, and
a real debt component (in this order). Because the data is quarterly, it is as-
sumed that the central bank can react contemporaneously to all other variables
used in the VAR. Following Bernanke and Blinder (1992), the monetary policy
instrument is the federal funds rate. All variables are in log levels and the VAR
is estimated using OLS.13

The VAR described above is in reduced-form. To give a structural interpre-
tation to at least some shocks, the reduced-form shocks, ut, have to be related to
the structural shocks, εt. The standard practice is to assume that reduced-form
shocks are a linear combination of (uncorrelated) structural shocks, ut = Aεt,
where A is a matrix of coefficients that that maps the structural shocks into the
reduced-form shocks. The standard identification procedure is to assume that
structural shocks have a unit variance and then apply the Cholesky decompo-
sition to the covariance matrix of the VAR residuals (Σu) to obtain sufficient
restrictions to identify the shocks: Σu = AA′. This procedure can in principle
identify all ‘structural’ shocks, but the identification is sensitive to the ordering
of the variables in the VAR. This chapter follows the approach of Christiano,
Eichenbaum, and Evans (1999), who have shown that it is sufficient to assume
that A is block-triangular to identify the monetary policy shock. The ordering of
the variables within X ′1,t and within X ′2,t is not important for the identification
of the monetary policy shock.14 Thus, the only structural shock identified in

13Note that estimating a VAR in levels gives consistent estimates even if variables are
(co)integrated, as long as there are enough lags to ensure that residuals are stationary.

14This identification scheme allows the identification of a monetary policy shock under
relatively mild assumptions. It is not free of problems, but neither are the alternatives. The
advantage of using the standard method is to facilitate the comparison with the literature.
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this chapter is the monetary policy shock. Shocks to all other variables in the
VAR are treated as reduced-form shocks.

There are five different types of firm debt. Together with the price level,
GDP, GDP of the nonfarm nonfinancial corporates, and the monetary policy
instrument, this would constitute a nine-variable VAR. None of the two sub-
samples is long enough to allow a reasonably precise estimation of a VAR with
so many variables (at least not with enough lags).15 For this reason, instead
of estimating one VAR with nine variables, five VARs are estimated in each
subsample, with every VAR including a different debt component (and with the
same other variables).16

3.3.2 Monetary policy shock
An important advantage of the monetary policy shock is that, under the adopted
identification scheme, it is a structural shock. This means that it is the same
type of shock in each of the subsamples, which simplifies the comparison of the
impulse responses across the subsamples. Another attractive property of the
monetary policy shock is that the change of the federal funds rate on impact is
a measure of the actual policy variable and can be viewed as the magnitude of
the monetary policy shock that has hit the economy.

Figures 3.5 to 3.9 show the impulse response functions (IRFs) to a one-
standard-deviation monetary policy shock in both subsamples. The VARs differ
only with respect to which firm debt component is included among the variables.
All the variables, except the federal funds rate, are in log-levels, so that their
responses can be interpreted as percentage deviations from initial values. The
shaded areas indicate the 90% confidence regions, computed from the boot-
strapped impulse responses.17

15The benchmark VAR uses four lags, because the data are quarterly. The results for most
variables are robust to a different number of lags (see appendix).

16Replacing a firm debt component with a different one does not change the responses of
other variables in the VAR.

17The edges of the 90% confidence region indicate significance at the standard 5% confi-
dence level for the one-sided test.
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Figure 3.5: Impulse responses to a monetary policy shock: Bonds
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Figure 3.6: Impulse responses to a monetary policy shock: CP
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Figure 3.7: Impulse responses to a monetary policy shock: Bank loans
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Figure 3.8: Impulse responses to a monetary policy shock: OLA
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Figure 3.9: Impulse responses to a monetary policy shock: Mortgages
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Some general observations apply to figures 3.5 to 3.9. First, within the
same subsample, the responses of non-debt variables to a monetary tightening
exhibit no material differences if a different debt variable is included in the VAR.
This feature facilitates the comparison of the firm debt component responses to
a monetary tightening across the VARs, especially because the responses of
individual firm debt components to a monetary tightening are very different
both within each subsample and across the subsamples.18

The second observation is that the responses of both real activity measures
(GDP and NfC GDP) to a monetary tightening are negative in both subsamples.
While it is intuitive and consistent with many theories to expect a decrease in
real activity after a monetary tightening, it has been difficult to find a robust
decrease of real activity in the data after the 1980s. Many researchers find that
since the end of the 1980s, GDP has exhibited a small increase after a monetary
tightening, even though this increase may not be robust.19 The advantage of
including NfC GDP in the VAR is that it makes the decline of real activity after
a monetary tightening in the second subsample a much more robust outcome.

Finally, figures 3.5 to 3.9 exhibit the price puzzle (an initial increase in prices
after a monetary tightening) in the first subsample. This could be a reason for
concern that the VARs are misspecified. A well-known procedure to eliminate
the price puzzle is to follow Sims (1992) and to include an index of commodity
prices in the VARs.20 If a commodity price index is included, this substantially
reduces or completely eliminates the price puzzle in the first subsample. Impor-
tantly, the signs and magnitudes of the debt component responses to a monetary
tightening are not materially affected, nor are those of the other variables (see
appendix 3.A.2).

What has changed? The main focus of the chapter are the changes in the
responses of debt components to a monetary tightening. Figures 3.5 to 3.9 reveal
that the responses of almost all debt components to a monetary tightening have
changed from the first to the second subsample, but that not all the changes
have been in the same direction. First, bonds and CP (figures 3.5 and 3.6) have
reversed the signs of their responses to a monetary tightening from positive in the
first subsample to negative in the second subsample. The response of other loans
and advances to a monetary tightening (figure 3.8) has retained its sign, but
has become much stronger, more significant, and much more persistent in the
second subsample. The response of mortgages to a monetary tightening (figure
3.9) has also changed its sign from moderately negative in the first subsample
to strongly positive in the second subsample. The response of bank loans to

18This is also an indication that the responses of non-debt variables to a monetary tight-
ening are robust with respect to firm debt component included in the VAR.

19See, for instance, Boivin and Giannoni (2002, 2006) or den Haan and Sterk (2009).
20Sims’ reasoning is that the Federal Reserve has information about the future inflation

that is not captured by the variables in the VAR. The inclusion of a forward-looking variable,
such as an index of commodity prices, solves this problem.
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a monetary tightening has retained its sign (figure 3.7), but has become less
significant (and also less robust) in the second subsample.

The response of bank loans to a monetary tightening in the second subsample
displayed in figure 3.7 is the most unfavourable case for the financial innovation
hypothesis among all different VAR specifications considered. For example, the
response of bank loans to a monetary tightening in the second subsample is
close to zero with no trend or with quadratic trend instead of linear trend used
in the benchmark VAR.21 Moreover, the response of bank loans to a monetary
tightening is positive in the second subsample (and negative in the first) if a
slightly different loan series is used (such as commercial and industrial loans; or
if bank loans to the nonfinancial noncorporate sector are added to the bank loan
series).22 Given these results it would be premature to make conclusions about
the changes in the behaviour of bank loans before considering more evidence.

The evidence presented so far indicates that market debt components (bonds
and CP) have changed the sign of their response to a monetary tightening from
positive in the first subsample to negative in the second subsample. The re-
sponses of most intermediated debt components to a monetary tightening have
done the opposite. They were negative in the first subsample and have become
either positive (OLA, mortgages) or insignificant (bank loans) in the second sub-
sample. This separation between intermediated and market debt components
is an interesting finding by itself, but also because it indicates that the positive
response of total debt to a monetary tightening in the second subsample (dis-
cussed in the previous chapter) is probably driven by the positive response of
OLA and mortgages.

The finding that the responses of some debt components to a monetary
tightening in a particular subsample is positive and the response of other debt
components is negative could be the result of different responses of other vari-
ables within the same subsample (note that figures 3.5 to 3.9 show five different
VARs). But the responses of all non-debt variables to a monetary tightening
are very similar across figures 3.5 to 3.9, so the differences in the responses to
a monetary tightening across firm debt components within the same subsample
cannot be explained by the differences in the responses of non-debt variables.23

Relation to unconditional statistics. The unconditional statistics in tables
3.1 and 3.3 show that the volatilities of debt components have increased, that
debt components have become more similar to total debt, and that their correla-
tion with GDP has changed little (except for commercial paper). The question
is whether these findings based on unconditional statistics can be explained by
the monetary policy shock.

21The responses of other firm debt components to a monetary tightening are not sensitive
to trend specification.

22See appendix 3.A.2 for details. The responses of other variables are robust.
23For example, price level, GDP, and NfC GDP all decrease by a very similar magnitude

after a monetary tightening in the second subsample in the VAR with CP (figure 3.6) and in
the VAR with mortgages (figure 3.9), but CP decreases and mortgages increase.
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To explain the volatilities conditional on a monetary policy shock, two el-
ements have to be considered: the size of the monetary policy shock in each
subsample and the magnitude of the responses to the monetary policy shock.
The size of the monetary policy shock in the second subsample is only about
half of what it was in the first subsample (this can be seen in figures 3.5 to 3.9
by comparing the change in the federal funds rate on impact in the left column
with the change of the federal funds rate in the right column).

If everything else remained the same, the volatilities of firm debt compo-
nents due to the monetary policy shock should decrease by half in the second
subsample. However, the magnitudes of firm debt component responses to the
monetary policy shock in the second subsample are either stronger (the re-
sponses of OLA and mortgages have more than doubled) or of the same size as
in the first subsample (bonds, CP, bank loans), even though the monetary policy
shock is smaller. In other words, if the size of the monetary policy shock was
the same as in the first subsample, the standard deviations of bonds, CP, and
bank loans in the second subsample due to this shock would be twice as large
as in the first subsample, and the standard deviations of OLA and mortgages
would be four times as large as in the first subsample.24 Therefore, even though
the monetary policy shock has become smaller, the changes in the responses to
the shock can still explain a part of the increase in the volatility of firm debt
components in the second subsample.

The changes in the responses to a monetary policy shock do not explain
the fact that firm debt components have become more similar in the second
subsample (see table 3.3 and figure 3.2). For firm debt components to become
more similar conditional on a monetary policy shock in the second subsample, all
(or most of) their responses to a monetary tightening in the second subsample
should have the same sign. This is not the case. The responses of firm debt
components to a monetary tightening are as diverse in the second subsample as
they are in the first.

Recall from the previous chapter that the response of total debt to a mon-
etary tightening is negative in the first subsample and positive in the second.
Because the response of bonds and CP to a monetary tightening is positive in
the first subsample and negative in the second, this implies that bonds and CP
have not become similar to total debt conditional on the monetary policy shock.
This means that the monetary policy shock can explain why the correlation co-
efficient of bonds with total debt in table 3.3 does not increase in the second
subsample. But it also means that the monetary policy shock cannot explain
why the correlation coefficient of CP with total debt increases in the second
subsample. For the correlation coefficients of the remaining three firm debt
components with total debt, the monetary policy shock can only explain the
increase in the correlation coefficient of OLA and total debt. It cannot explain
the increase in the correlation coefficient of bank loans with total debt and the
decrease in the correlation coefficient of mortgages with total debt.

24Interestingly, OLA and mortgages are not among those firm debt series that exhibit the
largest increase in volatility in the second subsample (see table 3.1), which implies that other
shocks play a significant role.
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The changes in the responses to a monetary policy shock can partially ex-
plain the changes in unconditional correlation coefficients of firm debt compo-
nents with GDP (see table 3.3 and figure 3.3), but not for all debt components.
The change in the response to a monetary policy shock can for instance explain
why the correlation coefficient between GDP and mortgages is lower in the sec-
ond subsample (both GDP and mortgages decrease after a monetary tightening
in the first subsample, but in the second subsample GDP decreases and mort-
gages increase). The change in the response to a monetary shock is also able to
explain the higher correlation coefficient between GDP and CP (their responses
to a monetary tightening have the opposite sign in the first subsample and the
same sign in the second subsample). For the remaining three debt components,
however, the monetary policy shock causes a comovement in the direction op-
posite to that which the changes in the correlation coefficients reported in table
3.3 would suggest.

Overall, the changes in the responses to a monetary policy shock seem to
explain (a part of) the increase in the unconditional standard deviations, but
they do a relatively poor job of explaining most of the other changes in the
unconditional correlation coefficients. This implies that the changes in the re-
sponses to other shocks are the main reason for the change in the unconditional
correlation coefficients reported in table 3.3.

Consistency with the financial innovation hypothesis. One of the main
predictions of the financial innovation hypothesis is that the decrease in firm
debt during an economic downturn should be stronger before financial innova-
tion than after it. The financial innovation hypothesis makes no specific pre-
diction that this should also be the case for every firm debt component. It is
nevertheless interesting to see which firm debt components behave in a way that
is consistent with the financial innovation hypothesis and whether it is possible
to understand which debt component (or a subset of debt components) is behind
the change in the behaviour of total firm debt.

To be consistent with the financial innovation hypothesis, the responses of
debt components to a monetary tightening should increase by more (or decrease
by less) in the second subsample than they do in the first subsample, and GDP
should decrease by less. In figures 3.5 to 3.9 GDP does decrease by less in
the second subsample, even after controlling for the size of the monetary policy
shock. The evidence from firm debt components is mixed. Market debt compo-
nents (bonds and CP) have changed the sign of their responses to a monetary
tightening in the second subsample in a way that is not consistent with the fi-
nancial innovation hypothesis. Two out of three intermediated debt components
(OLA and mortgages) have changed their responses to a monetary tightening in
the second subsample in a way that is consistent with the financial innovation
hypothesis. The response of bank loans to a monetary tightening in the second
subsample is not consistent with the financial innovation hypothesis, but neither
is it robust (as explained above).
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The interpretation of these changes should be somewhat more cautious. The
responses to a monetary tightening plotted in figures 3.5 to 3.9 show only per-
centage changes in firm debt components after a monetary policy shock. The
problem is that the size of individual debt components has changed substantially
over time (see figure 3.1). For example, because bonds have become much larger
relative to other debt components in the second subsample, it could be the case
that even a small decrease in bonds after a monetary tightening implies a large
reduction in firm funding. To account for the changes in firm debt portfolio, fig-
ure 3.10 shows how much funding (in percent of real GDP) is obtained by firms
from each debt component after a monetary tightening in each subsample.25

25The size of the monetary policy shock is the same in both subsamples and equals one
standard deviation of the monetary policy shock in the first subsample.
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Figure 3.10: Funds contributed by each debt component
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Notes: The figure shows responses to a standardised monetary policy shock, adjusted for
the share of debt components in real GDP. The shock in both subsamples is set to equal one
standard deviation of the monetary policy shock in the first subsample. The IRFs are adjusted
for the share of each debt component in GDP by multiplying the IRF of each debt component
in a particular subsample by its average share in real GDP in that subsample.

The upper panel of figure 3.10 shows the responses of firm debt components
to a monetary tightening in the first subsample, scaled by the shares of debt
components in GDP. The largest debt components in the first subsample are
bonds (14% of GDP), bank loans (8% of GDP) and mortgages (5% of GDP).26
Each line shows what funds, relative to GDP, are obtained (or lost) by firms
through a particular debt component after a monetary tightening in the first
subsample. Even though bonds are the largest debt component and even though

26These are the avergaes over the first subsample.
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they increase after a monetary tightening in the first subsample, this increase is
not strong enough to compensate for the decrease in bank loans and mortgages.
The decrease in mortgages after a monetary tightening alone almost completely
offsets the inflow of funds to firms from bonds. Bank loans contribute the most
to the decrease in firm funds after a monetary tightening, both because their
response to a monetary tightening is strong and because they are a relatively
large component of total debt. CP and OLA are a relatively small proportion
of total debt in the first subsample, and because their increase after a monetary
tightening is also small, they have almost no influence on firm funding. The
overall result is therefore a decrease in funds supplied to firms (as described in
the previous chapter).

The lower panel of figure 3.10 shows a very different situation for the second
subsample. Bonds, the largest firm debt component in the second subsample
with 20% of GDP, decrease after a monetary tightening. Mortgages, with the a
little more than 4% of GDP in the second subsample, have a very strong positive
response to a monetary tightening in the second subsample, which completely
offsets the loss of funds from bonds.27 The negative responses of bank loans
and CP to a monetary tightening do reduce funds available to firms, but this
reduction is more than offset by OLA. The reason is that OLA not only increased
in size relative to GDP and other debt components (from 2% of GDP in the
first subsample to 7% of GDP on average in the second subsample), but also
that their positive response to a monetary tightening is much stronger. The net
effect is that firms obtain more funds after a monetary tightening in the second
subsample.

An interesting feature of figure 3.10 is that funds obtained by firms after
a monetary tightening through long-term debt components (bonds and mort-
gages) tend to offset in both subsamples. After a monetary tightening in the
first subsample, firms obtain long-term funds through an increase in bonds, but
lose long-term funds in similar amounts through a decrease in mortgages. After
a monetary tightening in the second subsample, the role of bonds and mortgages
is reversed (although in the second subsample the increase in mortgages is some-
what stronger than the decrease in bonds during the first three years after a
monetary tightening). It is not clear whether this is also the case for short-term
debt components (bank loans, OLA, and CP) in the first subsample, but in the
second subsample OLA increase after a monetary tightening, while bank loans
and CP decrease (as for long-term debt components, the increase in OLA is
stronger than the decrease in bank loans and CP during the first three years
after a monetary tightening). These results indicate that a monetary tightening
in the second subsample not only causes a net inflow of funds to firms, but also
causes stronger changes in the short-term debt portfolio (stronger than in the
first subsample).

27Mortgages increase by 50% towards the end of the second subsample, to 6% of GDP, at
the end of the second subsample, which makes their influence even stronger.
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Debt portfolio changes and the response of total debt. Figure 3.1 shows
that before 1980, the firm debt portfolio was relatively stable (there is little
change in shares of debt components in total debt or relative to GDP). After
1980, changes in the composition of the firm debt portfolio became much larger.
Relative to GDP, bonds have increased throughout the second subsample. There
have been even sharper changes in the last 15 years, when the size of bank loans
halved, mortgages doubled, and other loans and advances increased by about a
third (all measured relative to GDP).

These portfolio shifts can be used to provide additional insight into how
changes in the firm debt portfolio affect the firm debt response to a monetary
tightening. Because the responses of individual debt components to a shock
show percentage changes from some initial level, it is possible to take some
initial composition of the firm debt portfolio and use the impulse responses of
debt components to compute the response of total debt (the aggregate of debt
components). All that is required to compute this IRF of aggregate firm debt
is a set of shares of debt components in the firm debt portfolio (see den Haan,
Sumner, and Yamashiro, 2009). The most interesting debt portfolios are the
debt portfolio at the beginning of the second subsample, the debt portfolio at
the end of the second subsample, and the average debt portfolio in the second
subsample.28

Figure 3.11 shows the result of this bottom-up approach to the firm debt
response to a monetary tightening in the second subsample. The response of
firm debt to a monetary tightening in the second subsample is positive for
almost three years after the shock if the weights from the beginning of the
second subsample or the average weights in the second subsample are used.
The reason the response turns negative is that after around ten quarters the
negative response of bonds starts to prevail, because bonds are a large part
of total debt for most of the second subsample and because the response of
bonds becomes more negative after around ten quarters after the shock (see
the bottom panel of figure 3.10). However, the response of aggregate firm debt
computed from the portfolio composition at the end of the second subsample is
more positive and more persistent than its response computed from either the
beginning-of-sample or the average debt portfolio. The difference reflects the
change in the composition of the firm debt portfolio at the end of the second
subsample, i.e., the increase of the share of mortgages and OLA, both of which
have strong and positive responses to a monetary tightening. This suggests that
the change in the firm debt portfolio composition towards the end of the second
subsample works in favour of increasing the firm debt response after a monetary
tightening.

28The results of this experiment for the first subsample are not particularly interesting,
because the firm debt portfolio was relatively stable.
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Figure 3.11: Impulse response of aggregate firm debt to a monetary policy shock
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Notes: The figure shows the impulse response of aggregate firm debt to a monetary tightening
in the second subsample, measured as a percent or real GDP. The impulse response of aggre-
gate firm debt is the weighted sum of the responses of firm debt components to a monetary
tightening in the second subsample. The weights are the shares of each debt component in
firm debt. The dotted line shows the response of aggregate firm debt using the shares from the
beginning of the second subsample, the dashed line shows the response of aggregate firm debt
using the shares from the end of the second subsample, and the full line shows the response
of aggregate firm debt using the average shares over the second subsample.

It must be noted that this analysis assumes that the responses of individual
debt components do not depend on the relative magnitudes of debt components
at the moment of the shock.

To sum up, the bottom-up approach to firm debt response to a monetary
tightening in the second subsample gives two insights. First, it confirms the
finding from the previous chapter that firm debt increases after a monetary
tightening in the second subsample. Second, it indicates that this increase is
larger and more persistent if the response of aggregate firm debt is computed
using the firm debt portfolio composition from the end of the second subsample.
This suggests that firms have adjusted their debt portfolios towards the end of
the second subsample in a way that enables them to obtain more funding during
economic downturns.

The bank lending channel. So far it has been impossible to attribute the
observed changes in the debt component responses to a monetary tightening to
either the demand for or the supply of financing. The advantage of having the

104



data on several firm debt components is that it is possible to exploit this to
give some indication of whether the change in the responses of some firm debt
components is caused by an increase in the supply or an increase in the demand
for funds.

In an influential paper, Kashyap, Stein, and Wilcox (1993) examined the
empirical evidence for the bank lending channel, i.e., a decrease in the supply of
bank loans after a monetary tightening.29 The problem is how to identify the
change in the supply of loans, because a decrease in lending does not necessarily
mean that the supply of bank loans decreased. If a monetary tightening causes a
recession, the demand for financing also decreases and the decline in bank loans
could be the result of the lower demand for bank loans. The idea of Kashyap,
Stein, and Wilcox was that, since CP and bank loans are close substitutes
for large firms (they are both short-term funds), a monetary tightening that
constrains bank lending (but not the buyers of CP) should result in a stronger
decrease of bank loans than CP. In other words, given the firm demand for
(short-term) funding, the ratio of bank loans to the sum of bank loans and CP
should decrease. They called this ratio the ‘Mix’. Because the Mix controls for
loan demand, a decrease in the Mix can be interpreted as evidence for the bank
lending channel (that is, that banks are more constrained (less efficient) than
markets in lending to firms after a monetary tightening).

The results of this exercise for the two subsamples are shown in figure 3.12.
The Mix variable is defined exactly as in Kashyap, Stein, and Wilcox (1993),
i.e., as the ratio of bank loans to the sum of bank loans and CP.

29The condition for banks to decrease lending is that after a monetary tightening (1)
banks have no other assets to sell to meet the decline in deposits and (2) that banks have no
alternative liabilities to compensate for the decline in deposits.
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Figure 3.12: Impulse responses to a monetary policy shock: Mix
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106



Figure 3.12 shows that the response of the Mix to a monetary tightening
reversed its sign from the first to the second subsample and that the responses of
the Mix are significant in both subsamples.30 The result from the first subsample
is in line with the result of Kashyap, Stein, and Wilcox and indicates that there
is evidence for the bank lending channel in the first subsample (a decrease in
the Mix after a monetary tightening implies that bank loans have decreased by
more than CP). The increase in the Mix after a monetary tightening in the
second subsample indicates that the bank lending channel is reversed. This
suggests that in the second subsample banks have become more efficient (or
less constrained) in supplying funds to firms after a monetary tightening. If the
identification strategy proposed by Kashyap, Stein, and Wilcox (1993) is taken
seriously, then this result indicates that the supply of bank loans increased after
a monetary tightening in the second subsample.

The above result suggests that the decrease in bank loans after a monetary
tightening in the second subsample (see figure 3.7) is not caused by the decrease
in the supply of bank loans. This implies that even though bank loans decrease
in the second subsample after a monetary tightening, this decrease could still
be consistent with the hypothesis that firms are able to obtain more funds from
banks during the downturn after financial innovation than before it.

The analysis presented above relies on the idea that CP and bank loans are
close substitutes. But table 3.3 and figure 3.2 show that firm debt components
have become more similar over time. Moreover, figure 3.1 and table 3.2 show
that there are more shifts in the firm debt portfolio in the second subsample than
in the first subsample. Therefore, one could extend the argument of Kashyap,
Stein, and Wilcox (1993) and argue that any other form of debt financing can
serve as a substitute for bank lending (or for any other debt component).31
A straightforward way to investigate this is to compute a modified ‘Mix’ for
each debt component, where the Mix for a particular debt component is the
share of this debt component in the sum of all debt components (which is just
a share of the debt component in total debt). The responses of shares of firm
debt components in total debt to a monetary tightening are displayed in figure
3.13.32

30Both IRFs for the Mix are significant even at 1% confidence interval for the one-sided
test.

31Note that the firms investigated here are ‘large’ firms (nonfarm nonfinancial corporate
sector). Few economists would claim that after the 1980s these firms had more difficulties to
access the markets for finance.

32Because the IRFs of all other variables in the VAR are practically the same as in figures
3.5 to 3.9, only the responses of debt component shares in total debt are displayed.
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Figure 3.13: Impulse responses of shares in total debt to a monetary policy
shock

0 5 10 15 20

−0.4

−0.2

0

0.2

0.4
B

on
ds

pe
rc

. p
oi

nt
s

Early period

0 5 10 15 20

−0.1

0

0.1

C
P

pe
rc

. p
oi

nt
s

0 5 10 15 20

−0.3

−0.2

−0.1

0

0.1

B
an

k 
lo

an
s

pe
rc

. p
oi

nt
s

0 5 10 15 20

0

0.05

0.1

0.15

0.2

O
LA

pe
rc

. p
oi

nt
s

0 5 10 15 20

−0.1

0

0.1

M
or

tg
ag

es
pe

rc
. p

oi
nt

s

0 5 10 15 20

−0.4

−0.2

0

0.2

0.4
Late period

0 5 10 15 20

−0.1

0

0.1

0 5 10 15 20

−0.3

−0.2

−0.1

0

0.1

0 5 10 15 20

0

0.05

0.1

0.15

0.2

0 5 10 15 20

−0.1

0

0.1

Notes: Responses to a one-standard-deviation shock to the federal funds rate.
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If this extension of Kashyap, Stein, and Wilcox’s identification strategy is
taken seriously, then the responses of firm debt component shares in figure
3.13 show how the supply of each debt component behaves after a monetary
tightening. The figure indicates that after a monetary tightening in the first
subsample the supply of funds by markets (bonds and CP) increases and the
supply of funds from financial intermediaries either decreases (bank loans and
mortgages) or remains the same (OLA). After a monetary tightening in the
second subsample, the supply of funds from markets decreases (both bonds and
CP decrease), while the supply of funds from financial intermediaries increases
(OLA and mortgages increase) or remains the same (bank loans). Moreover, it
can be shown that any ratio of an intermediated debt variable to a market debt
variable always responds more positively to a monetary tightening in the second
subsample than in the first. Such evidence is consistent with the notion that
financial intermediaries have become more efficient than markets in the second
subsample in the provision of financing to firms after a monetary contraction.

The results in figure 3.13 help to explain the increase in unconditional volatil-
ity of the firm debt portfolio composition, reported in table 3.2. The figure shows
that the responses of debt component shares in total debt to a monetary tighten-
ing in the second subsample have larger magnitudes than in the first subsample
(the exception being bank loans), even though the monetary policy shock in
the second subsample is about 50% smaller than in the first subsample. This
suggests that the monetary policy shock explains at least part of the increase
in the volatilities within the firm debt portfolio.

3.3.3 Non-monetary shocks
The main purpose of this section is to explain which non-monetary shocks have
contributed to the increase in volatilities of debt components (see table 3.1), and
which of these shocks have caused the increase in the correlation coefficient of
debt components with total debt and GDP (see table 3.3). There are two main
reasons why non-monetary shocks should be investigated. First, non-monetary
shocks are more important than a monetary policy shock in driving the comove-
ment between debt components and real activity (especially the shocks to both
real activity variables). Second, because section 3.3.2 shows that the monetary
policy shock can only partially explain the changes in the unconditional statis-
tics in tables 3.1 and 3.3, the explanation should therefore come from other
(non-monetary) shocks.

Before proceeding with the analysis, it is helpful to emphasise that the in-
terpretation of non-monetary shocks is different from the interpretation of a
monetary policy shock. The reason is that - under the identification assump-
tions adopted in this chapter - the monetary policy shock is a structural shock.
The monetary policy shock is identified by the assumption that the central
bank can respond to all the variables within the period, which seems reasonable
given that the analysis is based on quarterly data. For the identification of
other shocks, the relative ordering of variables becomes important. Note that
the ordering in the benchmark VAR is the following: the GDP deflator, real
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GDP, real NfC GDP, real debt component, and the federal funds rate. This
ordering is chosen because it is likely that firm debt is the quickest and inflation
the slowest variable to respond to an innovation in the monetary policy instru-
ment. Although the chosen ordering is sensible, there are other sensible ways
to identify the shocks.

In other words, a monetary policy shock is the same structural shock in both
subsamples, while the non-monetary shocks might be a potentially different mix
of underlying structural shocks in each subsample. Because the importance of
the true structural shocks can change over time, the change in the impulse
response to a non-monetary shock could be due to a change in the response of a
variable, or - if the identification is not correct - to a change in the components
of the mix of the true underlying structural shocks. Therefore, one should be
more careful in interpreting changes in the impulse responses of variables to
non-monetary shocks between the subsamples.

Shock sizes. The unconditional statistics reported in tables 3.1 and 3.3 de-
pend on all shocks that affect the economy. If the size of these shocks changes or
if some shocks become more important than others, then this will be reflected
in the unconditional statistics. For example, if a shock that causes a positive
correlation between two series gains in importance relative to other shocks, then
this will lead to an increase in the unconditional correlation coefficient between
these two variables, even if nothing fundamental has changed in terms of how
variables respond to shocks.

Shock sizes computed from the standard deviations of the residuals in a
typical VAR are shown in table 3.4.33 The table shows absolute shock sizes,
shock sizes relative to the size of a shock to GDP, and ratios of changes in shock
sizes between the subsamples.

Shocks to GDP, the price level and the federal funds rate have decreased by
about 50% in absolute terms from the first to the second subsample. Shocks to
NfC GDP and to most firm debt components have increased or remained the
same in absolute terms.34 When measured relative to the shocks to GDP, most
shocks related to firms have increased substantially from the first to the second
subsample.

To explain the changes in unconditional volatilities and correlations reported
in tables 3.1 and 3.3, it is not sufficient to look only at shock sizes, but it
is necessary to investigate whether the responses of variables to shocks have
changed (both in magnitude and direction). If the response of a variable to a
shock has become stronger, then even a smaller shock can cause higher standard
deviations, as long as the response of a variable to this shock has increased by
more than the shock has decreased. Similarly, a change in the direction of the

33Because there are five VARs (one for each debt component), shock sizes for non-financial
variables are slightly different in each VAR, but these differences are very small (the largest
are about 5%). To avoid clutter, shocks for non-debt variables are taken from a VAR with
total debt in the place of a debt component.

34The reason for the decrease in shocks to CP from the first to the second subsample is
that CP was very volatile in the first subsample because the CP series was very small.

110



Table 3.4: Shock sizes in each subsample
Shock sizes Relative shock sizes

Series Early Late Ratio Early Late Ratio
GDP 0.0092 0.0043 0.47 1 1 1

Price level 0.0030 0.0015 0.50 0.33 0.35 1.06
NfC GDP 0.0059 0.0061 1.03 0.64 2.19 3.42
Bonds 0.0053 0.0060 1.13 0.58 2.40 4.28
CP 0.1433 0.0649 0.45 15.6 15.1 0.97

Bank loans 0.0171 0.0185 1.08 1.86 4.30 2.31
OLA 0.0264 0.0198 0.75 2.86 4.60 1.61

Mortgages 0.0174 0.0300 1.72 1.89 6.98 3.69
Total debt 0.0052 0.0063 1.21 0.56 1.47 2.63

Federal funds 0.0084 0.0037 0.44 0.91 0.86 0.95

response of a variable to a shock affects the correlation coefficient between two
variables.

Impulse responses of debt components to non-monetary shocks. Fig-
ure 3.14 shows the responses of each debt component and of total debt to a
standardised shock of one percentage point in both subsamples. Every row in
the figure corresponds to one non-monetary shock.
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Figure 3.14: Impulse responses of debt components to a non-monetary shock
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Notes: Responses to standardised non-monetary shocks of one unit in each subsample.

There are two evident changes in firm debt component responses to non-
monetary shocks from the first to the second subsample. First, there is an
increase in the magnitude of the firm debt component responses to both real
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activity shocks in the second subsample (the second and third row of figure
3.14). This increase in the magnitude of the responses to real activity shocks
is not uniform across all debt components and is the strongest for CP and to
some extent for OLA.

Second, there is a change in the direction of some of the firm debt component
responses to real activity shocks. This is most evident for the shock to NfC
GDP, where the responses of CP, mortgages, and (after four quarters) bank
loans are negative after a positive NfC GDP shock in the first subsample, while
the responses of OLA and bonds are positive. In the second subsample, the
responses of all firm debt components to a positive NfC GDP shock are positive
for almost the entire forecast horizon (the response of bonds becomes positive
after seven quarters). This finding is to some extent also true for the shock
to GDP. After a positive shock to GDP in the first subsample, the responses
of all debt components oscillate around zero (the response of CP is initially
negative, before turning positive; the responses of other debt components are
initially positive, before turning negative). The responses of debt components
to a positive shock to GDP in the second subsample tend to be more stable
(there are less sign switches), but they also tend to be more scattered around
zero (the responses are positive for CP, OLA, and bank loans, and negative for
mortgages and bonds).

The responses of firm debt components to a price-level shock show no dis-
cernible pattern or change in magnitude in either of the subsamples (top panel
of figure 3.14). The paths of firm debt components after a debt-component
shock (bottom panel of figure 3.14) display some changes towards greater per-
sistence. The response of bonds is less persistent in the second subsample, but
the responses of mortgages, OLA, and bank loans have become more persistent.

To be consistent with the financial innovation hypothesis investigated in the
previous chapter, the responses of firm debt components to a positive (negative)
shock to GDP or NfC GDP in the second subsample should not indicate that
overall firms borrow more (less) than in the first subsample. This implies that,
based on a shock to NfC GDP, there is no evidence from debt component re-
sponses that would be consistent with the financial innovation hypothesis. The
evidence based on a shock to GDP is more favourable, because the responses of
bonds and mortgages to a positive shock to GDP tend to be positive in the first
subsample and negative (and stronger in magnitude) in the second subsample.

Response of real activity to debt component shocks. The responses of
both real activity variables (GDP and NfC GDP) to debt component shocks
are interesting for three reasons. First, shocks to firm debt components have
become stronger in the second subsample. Second, these shocks are important
to understand the (absence of) changes in the correlation coefficients between
debt components and GDP. Finally, the response of real activity to debt compo-
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nent shocks helps to understand the counterfactual experiments in the following
section.35

Figure 3.15 shows the impulse responses of GDP and NfC GDP to a stan-
dardised unit shock to each debt component.

Figure 3.15: Impulse responses of real activity to a debt component shock
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Notes: The responses of GDP and NfC GDP to a positive shock to each debt component.
The size of the shock is equal to one for every debt component in each subsample.

Figure 3.15 shows that the responses of real activity to a debt component
shock in the second subsample tend to be smaller than in the first subsample.
For example, the peak effect of a shock to bonds on GDP in the second sub-
sample is about half of its size in the first subsample and this tends to be the
case for other debt components. The effect of a shock to a debt component on
NfC GDP in the second subsample is also smaller than in the first subsample
(even more than for GDP), but it is somewhat more persistent. This evidence
indicates that even though shocks to debt components are larger in the second

35One of the counterfactual experiments involves an artificial change in the path of real
activity, which is equivalent to adding a series of shocks to real activity after the monetary
tightening.
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subsample, their effect on real activity is smaller, because the response of real
activity has become weaker.

Volatilities. The change in volatilities can occur for two reasons. First, the
shock size can change. Everything else equal, larger shocks cause more volatility.
Second, the responses of variables to shocks can change. Even if shocks remain
the same, variables can react more forcefully to a shock.

As already explained in section 3.3.2, a part of the increase in the standard
deviations of firm debt components in the second subsample can be traced
back to a stronger response of debt components to a monetary shock. The
question is whether there is anything else that can explain the increase in the
standard deviations of firm debt components in the second subsample. One
explanation is that shocks to firm debt components themselves have increased
in the second subsample, as table 3.4 shows. The other explanation is that
the responses of firm debt components to real activity shocks in the second
subsample have become stronger, as the middle two rows of figure 3.14 show.
Shocks to NfC GDP are particularly important in this respect, because they
have become larger relative to other shocks in the second subsample (table 3.4)
and therefore gained more influence. Finally, shocks to the price level cannot
explain the increase in the volatility of firm debt components because these
shocks have become smaller in the second subsample (table 3.4) and because
the magnitude of debt component responses to a price-level shock in the second
subsample is not materially different than in the first subsample (see figure 3.14).
Therefore, the increase in the volatility of firm debt components in the second
subsample can be partly explained by the stronger responses of debt components
to monetary policy shocks, partly by shocks to debt components themselves, and
partly by real activity shocks (shocks to NfC GDP in particular).

Correlations. What is left to explain is the increase in the correlation coef-
ficients of firm debt components with total debt in the second subsample, the
(lack of) change in the correlation coefficients of most debt components with
GDP, and the increase in the correlation coefficient of CP with GDP in the
second subsample.

Firm debt components have become more similar to total debt in the second
subsample. However, as argued in section 3.3.2, this cannot be traced back to
the monetary policy shock. Similarly, figure 3.14 shows that debt components
and total debt move in a different direction after almost every non-monetary
shock. For example, after a shock to the price level and a shock to GDP,
the responses of debt components and total debt are scattered around zero in
both subsamples. These two shocks did not therefore contribute to the increase
in the correlation coefficients of (all) debt components with total debt in the
second subsample. The only non-monetary shock that moves total debt and all
debt components in the same direction in the second subsample (but not in the
first subsample) is a shock to NfC GDP, displayed in the third row of figure
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3.14.36 The reason why the shock to NfC GDP is so important in explaining
the increase in the correlation coefficients of firm debt components with total
debt is that this shock has become much larger relative to other shocks in the
second subsample, but also because the responses of firm debt components and
total debt to this shock have become more persistent in the second subsample,
which causes an increase in correlations.37

The (absence of) changes in the correlation coefficients of (most) firm debt
components with GDP implies that the responses of debt components and GDP
to various shocks in the second subsample should be similar to the responses
in the first subsample. This can be examined by looking at the products of
the impulse responses of debt components with the impulse response of GDP.
If the response of a debt component and the response of GDP have the same
sign after a shock, then the product of their responses is positive and this debt
component and GDP have a positive comovement (conditional on that shock).
Figure 3.16 shows the products of the response of each debt component with
the corresponding response of GDP to non-monetary shocks. Shocks in both
subsamples are standardised to one unit.

36The response of bonds becomes positive after six quarters.
37In the first subsample, the response of total debt to a positive NfC GDP shock is very close

to zero and changes sign twice over the twenty-quarter horizon. The responses of mortgages,
bonds, and bank loans also change signs in the first subsample, but not at the same horizon as
total debt. These sign changes weaken the comovement between the variables. In the second
subsample the responses of firm debt components and total debt to a positive shock to NfC
GDP tend to have the same sign, and are much more persistent (there are practically no sign
changes), which contributes to the higher correlation coefficients between these variables.
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Figure 3.16: Products of the impulse responses: debt components and GDP
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Notes: The figure shows the products of the impulse response of each debt component and the
impulse response of GDP after a non-monetary shock. The size of every shock is standardised
and equal to one in each subsample.
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Ignoring the results for CP for the moment, figure 3.16 seemingly shows
many changes, but under closer scrutiny it turns out that there are not that
many. First, there is an increase in the comovement between GDP and debt
components in the second subsample, conditional on the price level shock. This
increase is the largest for bonds. However, as table 3.4 shows, this shock has
decreased by 50% in the second subsample, which implies that the increase in
the comovement between GDP and debt components, conditional on the price
level shock, is not really there.

Second, there seems to be an increase in the comovement between debt
components and GDP in the second subsample, conditional on a shock to NfC
GDP. This shock has not become smaller in the second subsample, but the only
debt component that exhibits a marked increase in its comovement with GDP
is OLA (the product of the GDP and OLA responses after a shock to NfC GDP
is negative in the first subsample and positive in the second subsample). This
explains why the correlation coefficient of OLA with GDP in table 3.3 exhibits
the largest increase from the first to the second subsample (not counting CP).
The products of the responses of other debt components (CP aside) with the
response of GDP to a NfC GDP shock in the second subsample are not materially
different from those in the first subsample.

Finally, the bottom panel of figure 3.16 shows that the comovement between
GDP and debt components, conditional on shocks to debt components, has de-
creased in the second subsample. The decrease is the largest for bonds, which
seems to cancel the increase in the comovement between bonds and GDP, condi-
tional on the price-level shock. This explains why there is practically no change
in the correlation coefficient of bonds with GDP in table 3.3.

The most obvious change in the correlation coefficients reported in table
3.3 is the change in the correlation coefficient between commercial paper and
GDP. The middle panels of figure 3.16 show that this increase in the correlation
coefficient between CP and GDP in the second subsample can be traced back to
real activity shocks. After a shock to any real activity measure (either GDP or
NfC GDP) in the first subsample, CP initially responds strongly in the opposite
direction to GDP or NfC GDP (the product of the CP and GDP responses is
negative). This lasts for about eight quarters, after which the product of the CP
and GDP responses becomes either positive (in case of a shock to NfC GDP)
or close to zero (in case of a shock to GDP). This is very different in the second
subsample, where this initial negative product of the CP and GDP response is
missing and the product is positive through much of the forecast horizon. This
implies that the increase in the correlation coefficient between CP and GDP
from the first to the second subsample can be traced back to the change in
the response of CP to a real activity shock in the second subsample (and, in
part, from the change in CP response to a monetary policy shock in the second
subsample, as argued in section 3.3.2).
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3.4 Counterfactuals for the monetary policy shock
Section 3.3.2 showed that among all firm debt components, only mortgages and
OLA changed their response to a monetary tightening in a way that is consistent
with the financial innovation hypothesis. The response of bank loans to a mon-
etary tightening in the second subsample is not robust, while the responses of
bonds and CP are not consistent with the financial innovation hypothesis. The
purpose of this section is twofold. First, to investigate whether the responses
of firm debt components to a monetary tightening in the second subsample are
consistent with the implication of the financial innovation hypothesis that firm
debt components should have an effect on output. Second, this section inves-
tigates whether the changes in the responses of firm debt components after a
monetary tightening in the second subsample (presented in section 3.3.2) are
the result of the weaker decrease in the real activity after a monetary tightening
in the second subsample.38

3.4.1 The effect of debt components on real activity.
One of the implications of the financial innovation hypothesis is that firm debt
should have an impact on real activity (a less severe decrease or an increase
in firm debt after a negative shock should stimulate output). While the fi-
nancial innovation hypothesis makes no specific prediction that this should be
the case for every firm debt component, it is nevertheless interesting to inves-
tigate whether firm debt components affect real activity and which firm debt
components have the strongest effect.

This issue is examined using a simple counterfactual experiment. The re-
sponses of firm debt components after a monetary tightening are fixed to zero
(i.e., debt components are held constant), the responses of GDP are recalculated
and compared to its benchmark response (when debt components are allowed
to respond to a monetary tightening). Figure 3.17 shows the results of this
experiment.

38An obvious alternative hypothesis is that a smaller decrease of real activity after a mon-
etary tightening in the second subsample is the reason for the positive response of some debt
components (OLA and mortgages). However, this alternative hypothesis does not explain
why bonds and CP decrease after a monetary tightening in the second subsample.
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Figure 3.17: Response of GDP to a monetary policy shock
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Notes: The figure shows the benchmark impulse response of GDP to a monetary tightening in
both subsamples and the corresponding counterfactual impulse response of GDP to a monetary
tightening, where the debt component response is set to zero.
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There is very little or no evidence that firm debt components have an effect
on output in the first subsample. As the left column of figure 3.17 shows, there
is not much difference between the benchmark and the counterfactual GDP
response to a monetary tightening in the first subsample if a debt component
is held fixed.39 Note that the responses of debt components to a monetary
tightening in the first subsample are different from zero (figures 3.5 to 3.9),
which implies that the counterfactual exercise does involve a shift in the debt
component response. In the second subsample (the right column of figure 3.17),
there is again no difference between the benchmark and the counterfactual GDP
response to a monetary tightening if CP or bank loans are held fixed. But
there are more differences between the benchmark and the counterfactual GDP
response to a monetary tightening in the second subsample if bonds, OLA, or
mortgages are held fixed.

The evidence that OLA, bonds, and mortgages have a stronger effect on
GDP in the second subsample seems to contradict the evidence reported in
figure 3.15 that shocks to debt components have a smaller effect on real activity
in the second subsample. To understand why this is not a contradiction, note
that setting a debt component response to zero is equivalent to adding a series of
shocks to this debt component that keep its response at zero after the monetary
tightening. Because the responses of debt components to a monetary tightening
in the second subsample have generally become stronger, the counterfactual
exercise implies that each debt component is faced with a series of larger shocks
than in the first subsample. For example, after a monetary tightening in the
second subsample, mortgages increase by almost 2% for most of the forecast
horizon. Setting this response to zero means adding a series of negative shocks
to mortgages after the monetary tightening, each with the size of about 2% of
the initial value of mortgages. This is the reason why in some cases setting a
debt component response to zero in the second subsample tends to have more
effect on real activity in the second subsample, even though a single shock has
less effect.

Interestingly, both long-term debt components (bonds and mortgages) have a
positive influence on GDP in the second subsample. Recall that after a monetary
tightening in the second subsample the response of bonds is negative and the
response of mortgages is positive (figures 3.5 and 3.9). Setting the response of
bonds after a monetary tightening to zero implies adding a series of positive
shocks to bonds that holds them constant in the second subsample. This series
of positive shocks to bonds results in a less negative counterfactual response of
GDP to a monetary tightening in the second subsample. Setting the response
of mortgages to zero implies adding a series of negative shocks to mortgages, so
that they remain constant after a monetary tightening in the second subsample.
This leads to leads to a more negative response of GDP to a monetary tightening

39By construction, the benchmark and the counterfactual GDP responses are the same
in the first two quarters. The response of GDP and any debt component to a monetary
policy shock is always zero in the first quarter due to the identification assumption. The
counterfactual response of GDP in the second quarter is the same as its benchmark response
because the first-quarter response of debt component is the same (zero) in both cases.
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in the second subsample. The magnitude of the effect of bonds and mortgages on
GDP after a monetary tightening in the second subsample may seem small. But
figure 3.17 shows that if bonds remained constant after a monetary tightening
in the second subsample, GDP decrease would be about 20% smaller at the
ten-quarter horizon (relative to the case when bonds are allowed to decrease).
Similarly, if mortgages remained constant after a monetary tightening in the
second subsample, GDP decrease would be stronger by about a third at the
ten-quarter horizon.40

Even though both bonds and mortgages have a positive effect on real ac-
tivity, these two debt components move in different directions after a monetary
tightening in the second subsample. Their net effect on GDP therefore (roughly)
cancels out. This is consistent with the finding reported in section 3.3.2 that
after a monetary tightening in the second subsample, the increase in mortgages
provides about the same (or slightly larger) amount of long-term funds as the
amount of funds lost due to the decrease in bonds.

The results of the counterfactual analysis for OLA in figure 3.17 for the sec-
ond subsample are quite different to the results for long-term debt components.
OLA have a strong effect on GDP in the second subsample, but holding OLA
constant (which is equivalent to adding a series of negative shocks to OLA af-
ter the monetary tightening) results in a less negative response of GDP to a
monetary tightening. This seems to be inconsistent with the implication of the
financial innovation hypothesis that more financing should stimulate output.

3.4.2 The effect of real activity and shock size on debt
components

As documented in section 3.3.2, the size of the monetary policy shock in the
second subsample is about 50% smaller than in the first subsample. At the
same time, the recession induced by a monetary tightening in the second sub-
sample is less sharp and more persistent than in the first subsample (even after
accounting for the different sizes of the monetary policy shock in both subsam-
ples). This not only makes it more difficult to compare the responses of debt
components to a monetary tightening in both subsamples, but also gives rise to
a potential alternative explanation of why the responses of mortgages and OLA
to a monetary tightening in the second subsample are positive. The alternative
explanaton is that because the response of real activity to a monetary tightening
in the second subsample is less negative, the responses of mortgages and OLA
turn positive. Note that this alternative explanation does not explain why the
responses of bonds and CP to a monetary tightening become negative in the
second subsample. It is nevertheless interesting to investigate which of the firm
debt component responses to a monetary tightening in the second subsample
are affected by the less negative real activity response.

40The effect of bonds and mortgages on NfC GDP is somewhat stronger than the effect on
GDP and has the same sign.
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An intuitive way to investigate this issue is to perform the experiment applied
by den Haan and Sterk (2010) to consumer finance. They proposed to ‘control
for’ the real activity response and the monetary policy shock size by feeding
the VAR estimated over the second subsample with sequences of shocks to the
federal funds rate and real activity, such that the responses of these variables in
the second subsample are exactly the same as in the first subsample. Then the
counterfactual response of a debt component can be computed and compared
with its benchmark response in the first subsample. If such counterfactual
responses of firm debt components in the second subsample turn out to be close
to their benchmark responses to a monetary tightening in the first subsample,
then this indicates that a less severe recession and a smaller monetary policy
shock could be the reason for different responses of firm debt components to a
monetary tightening in the second subsample.

Figure 3.18 shows the results of this exercise. The solid lines show the
benchmark responses of firm debt components to a monetary tightening in the
first subsample and the dashed lines show the counterfactual responses of firm
debt components in the second subsample when the federal funds rate, GDP,
and NfC GDP follow exactly the same paths as after a monetary tightening in
the first subsample.
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Figure 3.18: Response of debt components to a monetary policy shock
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Notes: The figure shows the benchmark impulse response of each debt component to a positive
monetary policy shock in the first subsample and the counterfactual impulse response of debt
in the second subsample, if the economy faces a sequence of monetary policy and real activity
shocks that make the time paths of the federal funds rate, GDP, and NfC GDP identical to
those observed after a monetary policy shock in the first subsample.
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The results in figure 3.18 show that the counterfactual responses of both
market debt components (bonds and CP) are below their benchmark responses
to a monetary tightening in the first subsample (in fact, they are negative for
most of the time). This indicates that a stronger recession and a larger monetary
tightening in the second subsample lead to results that are not favourable for the
financial innovation hypothesis. In other words, faced with the same monetary
policy shock and the same recession as in the first subsample, bonds and CP
increase by less or even decrease in the second subsample. This is very similar
to the results found by den Haan and Sterk (2010) for consumer finance.

In contrast, the counterfactual responses of all intermediated debt compo-
nents (bank loans, OLA, and mortgages) lie above their benchmark responses
to a monetary tightening in the first subsample for most of the time. This in-
dicates that in the second subsample, even when the monetary tightening is as
strong and the recession as severe as in the first subsample, firms obtain more
funding (or, in the case of bank loans, loose less funding) from intermediated
debt components than they did in the first subsample. Note that while the
response of bank loans to a monetary tightening in the second subsample is
negative (see figure 3.7) and more similar to the responses of bonds and CP,
bank loans decrease by less in the second subsample in the counterfactual ex-
periment performed above and therefore behave more like OLA and mortgages.
The evidence for intermediated debt components therefore goes against the al-
ternative hypothesis that the more positive (less negative) responses of these
firm debt components to a monetary tightening in the second subsample are
caused by the less negative response of real activity to a monetary tightening.

The same experiment performed in the previous chapter showed that the
counterfactual response of firm debt to a monetary tightening in the second
subsample is positive when the federal funds rate and output responses follow
exactly the same path as in the first subsample. The evidence in figure 3.18
indicates that the reason for the positive counterfactual response of firm debt is
that the counterfactual responses of mortgages and OLA are sufficiently positive
to outweigh the negative counterfactual responses of bonds, CP, and bank loans.

In sum, the counterfactual experiment performed in this section gives two
insights. First, the positive counterfactual response of total debt in the second
subsample presented in the previous chapter can be explained by the strong
positive counterfactual responses of mortgages and OLA. Second, the exercise
emphasises that there is a difference between the reaction of market debt com-
ponents and the reaction of intermediated debt components to such a counter-
factual experiment. It should however be emphasised that the evidence from
such counterfactual exercises is subject to criticism (e.g. the Lucas critique)
and should be regarded as an indication, not proof.
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3.5 Debt components and the financing of in-
ventories

The purpose of this section is to investigate the link between firm debt com-
ponents and inventories. Several economists have argued that firm financing
and inventories are closely linked (see, for example, Kashyap, Lamont, and
Stein, 1994; Gilchrist and Zakrajšek, 1995; Christiano, Eichenbaum, and Evans,
1996). On the basis of this, it is possible to form an auxiliary hypothesis about
the channel through which financial innovation could contribute to lower output
fluctuations. The idea is that if firms prefer to accumulate inventories instead of
decreasing production after a contractionary shock, they require additional fi-
nancing to do so. If financial innovation makes financing more readily available,
then firms can use inventories more extensively to smooth out fluctuations in
production. This section investigates in more detail whether the changes in the
responses of some firm debt components after a monetary tightening are linked
to inventories.

3.5.1 Levels and trends
Figure 3.19 shows the size of inventories of the nonfarm nonfinancial corporate
sector relative to GDP and how this ratio evolved over time.41 Despite the
decrease that began in the early 1980s, the stock of inventories is still quite
substantial relative to GDP. For example, the mean of the ratio of inventories
to GDP is 16.8% in the first subsample and 13.8% in the second subsample.
At the end of the second subsample, firms still require funding of about 13% of
GDP to finance their inventories.

41The ratio is computed using the nominal series and is comparable to the ratios plotted
in figure 3.1.
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Figure 3.19: Inventories as a proportion of GDP
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As argued by Cecchetti, Flores-Lagunes, and Krause (2006), a better inven-
tory management (the just-in-time approach) could be one of the reasons for
the Great Moderation. The decrease in the ratio of inventories to GDP could
be the sign that the just-in-time approach to inventory management reduced
the level of inventories, but it is not entirely clear how this could contribute to
the Great Moderation. If inventories serve as a buffer against shocks, then a
smaller buffer should not contribute to more moderate fluctuations.

Moreover, it is not clear what the trend in figure 3.19 actually means. As
Ramey and Vine (2004) point out, the decrease in the nominal inventory-to-
sales ratio (which follows an almost identical pattern as the ratio of inventories
to GDP in figure 3.19) occurred because of a decrease in the prices of goods
relative to the prices of services and because of the shift in the composition of
GDP towards services (which cannot be stored). Without the decrease in the
relative prices of inventories and without the shift in the composition of GDP,
the real ratio of inventories to sales is roughly the same level as in the 1950s.42

3.5.2 Volatilities and correlations
Volatilities. The standard deviation of the cyclical component of real inven-
tories is roughly the same in both subsamples, as table 3.5 shows. Because the
standard deviation of the cyclical component of GDP is smaller in the second
subsample, this implies that the volatility of inventories increased relative to the

42It is still possible that inventories are better distributed, i.e., they are where they are
needed.
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volatility of GDP. This increase in the volatility of inventories relative to the
volatility of GDP indicates that inventories may be more similar to firm debt
components in this respect (see table 3.1). Table 3.5 shows that the standard
deviation of the cyclical component of NfC GDP (GDP produced by the sector
that holds inventories analysed in this chapter) decreased by a similar amount
as that of GDP. This indicates that a shift in the composition of GDP is not
the reason for the relative increase of the volatility of inventories relative to the
volatility of real activity in the second subsample. The relative increase in the
volatility of inventories in the second subsample could be an indication that
inventories are used more extensively as a buffer against shocks, even if they are
smaller in magnitude relative to GDP in the second subsample.

Table 3.5: Volatilities and relative volatilities
Volatilities Relative volatilities

Series/Subsample First Second Ratio First Second Ratio
GDP 0.0179 0.0092 0.51 1 1 1

NfC GDP 0.0272 0.0176 0.64 1.5196 2.8913 1.90
Inventories 0.0255 0.0220 0.86 1.4246 2.3913 1.68

Notes: The table shows the standard deviations of the cyclical components of each data series,
obtained by detrending the quarterly data with the HP-filter and using the smoothing constant
set to 1,600. The relative volatilities are the standard deviations of the cyclical components
of each series relative to the standard deviation of the cyclical component of GDP.

Correlations. The correlation coefficients of the cyclical component of real
inventories with the cyclical part of real GDP and real firm debt components
are reported in table 3.6. Two observations stand out. First, while inventories
are mildly countercyclical in the first subsample, this is no longer the case in the
second subsample (this is true for the correlation coefficients with both GDP
and NfC GDP). Second, inventories have become more correlated with debt
components in the second subsample. Inventories tend to be more correlated
with short-term debt components (bank loans, OLA, and CP) in both subsam-
ples, but this has become more pronounced in the second subsample due to the
strong increase in the correlation coefficients of inventories with CP and OLA.43

Discussion. To understand these results better, figure 3.20 plots the filtered
series of inventories together with GDP and all firm debt components. Devia-
tions from zero can be interpreted as percentage deviations from the trend.44
The shaded areas indicate the NBER recessions.

The first panel in figure 3.20 shows the cyclical components of inventories
and GDP. The negative correlation between both series in the first subsample

43The findings are robust to alternative detrending procedures. See appendix 3.A.1 for a
robustness check using the band-pass filter.

44Because CP is a very volatile series, it had to be rescaled to make the figure readable.
The scale for the CP series in the third panel of figure 3.20 should be multiplied by a factor
of five to obtain the actual deviations of CP from trend.
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Table 3.6: Correlations of inventories with real activity and debt components
Inventories

Series First subsample Second subsample
GDP -0.1411 0.4996

NfC GDP -0.1149 0.5602
Total debt 0.3955 0.5088
Bank loans 0.6288 0.6299

OLA 0.1616 0.6397
CP 0.1577 0.7482

Bonds -0.5612 -0.2513
Mortgages 0.1669 0.2977

Notes: The table shows the correlations of the cyclical components of each data series, obtained
by detrending the quarterly data with the HP-filter and using the smoothing constant set to
1,600.

seems to be mostly the result of the developments between the late 1960s to
the beginning of the 1980s. During this period, inventories seem to be almost
always on the opposite side of the trend to GDP. After 1985, this is not so
extreme anymore, although it is often the case that inventories are still above
trend while GDP is already below trend (for instance, in 1996 and at the end
of the 2001 recession). Because this phenomenon is less extreme and lasts for
a shorter period of time than before 1985, this can explain why the correlation
coefficient of inventories with GDP is higher in the second subsample. The
increase in the volatility of inventories relative to the volatility of GDP after
1985 is evident. In particular, it seems that inventories react quite strongly
even when GDP exhibits relatively mild deviations of output from trend (e.g.,
again in 1996 and 2001).

The results regarding comovement of inventories with firm debt components
depend on the maturity of firm debt components. The comovement of inven-
tories with long-term debt components (with bonds in the second and with
mortgages in the last panel of figure 3.20) shows little or no change over time.
Inventories and bonds seem to be negatively correlated throughout the sample
and it is difficult to discern any change in the pattern. Similarly, it is hard to
find any correlation of mortgages and inventories, and there is no noticeable
change in this pattern over time.
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Figure 3.20: Cyclical components of inventories, debt components, and output
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Notes: Cyclical components are obtained from the quarterly data using the HP-filter with the
smoothing constant set to 1,600. The shaded areas indicate recessions as dated by the NBER.
Fluctuations of commercial paper series are scaled down by a factor of five.
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The evidence is different for short-term debt components. In the beginning
of the sample, CP and inventories seem to move in the opposite directions
(especially in the 1950s and 1960s), but after the mid-1970s this changes and CP
and inventories begin to fluctuate together.45 The comovement of inventories
with OLA also seems negative in the beginning of the sample, followed by very
little comovement up to the mid-1970s. From then on, OLA and inventories
fluctuate quite closely together throughout the second subsample. Bank loans
fluctuate together with inventories over the entire sample. The only case of a
negative comovement is during the double-dip recession in the beginning of the
1980s, coinciding with the Volcker disinflation.46

3.5.3 Evidence conditional on shocks
The discussion so far focused on unconditional statistics. This section applies
the VAR framework used in the previous sections to investigate which shocks
are behind the changes in the unconditional moments. The benchmark VAR for
inventories includes the price level, GDP, NfC GDP, inventories, and the federal
funds rate. The identification procedure is the same as in the previous sections.

Monetary policy shock

Under the adopted identification scheme (assuming the recursive pattern is sat-
isfied), a monetary policy shock is a structural shock. This facilitates the com-
parison between the subsamples, because this is the same type of shock in both
subsamples. Figure 3.21 shows the responses of the variables in the benchmark
VAR with inventories to a monetary tightening in both subsamples.

45The 1933 Securities Act stipulates that proceeds from the issuance of CP have to be used
to finance ‘current transactions’ (i.e., operating expenses, inventories and receivables) in order
to be exempt from the registration procedures at the SEC. Given this legal requirement it is
unexpected that CP and inventories do not fluctuate closer together in the beginning of the
sample. The reason may be that the SEC has interpreted this requirement quite generally,
and there has been no formal procedure that would trace sources of funds to their uses (see
Hahn, 1998).

46Note that this period is not included in any of the subsamples investigated in this chapter.
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Figure 3.21: Impulse responses to a monetary policy shock: Inventories
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Notes: Responses to a one-standard-deviation shock to the federal funds rate.

With the exception of the response of inventories, the responses of all other
variables to a monetary tightening in both subsamples in figure 3.21 are very
similar to their responses presented in figures 3.5 to 3.9. After a monetary tight-
ening in the first subsample inventories increase briefly (and insignificantly) for
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three quarters and then decrease for the remainder of the forecast horizon. Af-
ter a monetary tightening in the second subsample inventories increase strongly
and significantly and remain above their initial value for three years.47

The magnitude of the increase in inventories after a monetary tightening
in the second subsample exceeds the magnitude of their decrease in the first
subsample, even though the size of the monetary shock in the second subsample
is about 50% smaller. Because the decrease in both real activity measures is
smaller after a monetary tightening in the second subsample, this implies that
the monetary policy shock can explain the increase in the volatility of inventories
relative to GDP (see table 3.5). However, the monetary policy shock cannot
explain why the correlation coefficient between inventories and GDP increased in
the second subsample, because inventories and GDP move in opposite directions
after a monetary policy shock in the second subsample. Therefore, the increase
in the correlation coefficient of inventories with GDP in the second subsample
must be due to other shocks.

The change in the response of inventories to a monetary tightening in figure
3.21 is similar to the changes in the responses of OLA and mortgages (figures
3.8 and 3.9). This implies that a monetary policy shock can explain part of the
increase in the correlation coefficients of inventories with OLA and mortgages
in the second subsample, but cannot explain the increase in the correlation
coefficients of inventories with other debt components (see table 3.6).

Because both the response of inventories to a monetary tightening and the
level of inventories relative to GDP have changed between both subsamples,
it is useful to compare the responses of inventories to a monetary tightening
relative to GDP. This gives a better idea of how much the inventory funding
requirement has changed between both subsamples. Figure 3.22 shows the result
of this exercise.

47It is not clear how a stronger increase in inventories after a monetary tightening in the
second subsample is consistent with a ‘better’ (just-in-time) management of inventories during
the Great Moderation period, as suggested by Cecchetti and Krause (2001).
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Figure 3.22: Comparison of inventory funding requirements
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Notes: The figure shows the change of the financing required (or released) by the change
in inventories after a monetary tightening, measured as a percent of GDP. The size of the
monetary policy shock is equal to its size in the first subsample.

Figure 3.22 shows that the response of inventories to a monetary tightening
in the first subsample caused a reduction in the funding requirement of firms (the
decrease in inventories released funds of about 0.07% GDP at the trough). Even
though inventories are smaller in proportion to GDP in the second subsample,
their response to a monetary tightening is strong and positive, which means
that firms have to raise funds to finance the increase in inventories (the funding
requirement due to the increase in inventories is about 0.15% of GDP at the
peak).

The relation between the funding provided by firm debt components and the
funding required by inventories in the second subsample can be examined by
comparing figure 3.22 to figures 3.10 and 3.11. Interestingly, after a monetary
tightening in the second subsample financing required by the increase in inven-
tories follows very closely the financing provided by the sum of all debt compo-
nents (see figure 3.11). For example, the peaks of the net financing provided by
all debt components and the financing required by the increase in inventories
coincide (they occur roughly between the fourth and the eighth quarter), with
the net financing provided by all debt components of about 0.16% of GDP and
the financing required by the increase in inventories of about 0.15% of GDP.

However, this is not yet the evidence that the funding provided by firm debt
components and the funding required by inventories are related after a mone-
tary tightening in the second subsample. For instance, using the composition of
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the firm debt portfolio at the end of the second subsample shows a much higher
inflow of financing (see figure 3.11) than required by the increase in inventories
at the same time (inventories are decreasing almost throughout the second sub-
sample). The total funding provided after a monetary tightening at the end of
the second subsample is about 0.4% of GDP, which substantially exceeds the
funding of about 0.06% of GDP required by inventories at the same point in
time during the monetary tightening.

The evidence based on the monetary policy shock can therefore explain the
increase in the volatility of inventories relative to GDP in the second subsample
and an increase in the correlation between inventories, OLA and mortgages.
The monetary shock cannot explain why the correlation between inventories
and GDP is higher in the second subsample. The change in the sign of the
response of inventories to a monetary tightening in the second subsample is
similar to the sign changes observed for OLA and mortgages. Moreover, there
is some indication that the additional funds required to finance the increase in
inventories after a monetary tightening in the second subsample are on the same
order of magnitude as the net funds supplied by firm debt components.

3.5.4 Non-monetary shocks
The most important unconditional statistic left unexplained is the increase in
the unconditional correlation coefficient between the cyclical component of in-
ventories and the cyclical components of GDP and NfC GDP. The monetary
policy shock also cannot explain the increase in the comovement between inven-
tories and CP in the second subsample. Moreover, even though the increase in
the unconditional correlation coefficient of the cyclical component of inventories
with the cyclical components of OLA can be explained by the monetary policy
shock, this shock is small relative to the other shocks in the second subsample.
It could therefore be the case that there are other shocks that also contribute
to the change in these correlation coefficients.

The comovement between inventories and real activity. Shocks to real
activity turn out to be the most important drivers of the increase in the comove-
ment between inventories and real activity in the second subsample. Figure 3.23
shows the responses of inventories to a positive shock to both real activity vari-
ables (GDP and NfC GDP) in the top panel, the middle panel shows the paths
of both real activity variables after the shock, and the bottom panel shows the
products of the responses of inventories with the corresponding responses of real
activity.48

48For a complete set of responses of inventories and real activity to other shocks, see
appendix 3.B.
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Figure 3.23: Comovement of real activity and inventories
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Notes: The figure shows the impulse responses of inventories to a positive real activity shock
(shocks to either GDP or NfC GDP) in each subsample. The shocks are equal to one unit in
both subsamples. The top row shows the responses of inventories, the middle row the paths of
real activity, and the bottom row the products of the impulse responses of inventories with the
corresponding impulse responses of real activity (either GDP or NfC GDP) in each subsample.

There are two changes between the first and the second subsample that
cause the increase in the comovement between inventories and real activity in
the second subsample. First, the response of inventories to a positive shock to
NfC GDP in the second subsample is much stronger and more persistent than in
the first subsample (top panel of figure 3.23).49 Second, the shock to NfC GDP
in the second subsample is amplified and therefore much more persistent than in
the first subsample (middle panel of figure 3.23). Both changes together imply
that the product of the responses of inventories and NfC GDP in the second
subsample is much larger than in the first subsample (note the difference in
scale in the bottom panels of figure 3.23). Moreover, the shock to NfC GDP

49This can also explain why the volatility of inventories relative to the volatility of real
activity is larger in the second subsample.
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is more important in the second subsample relative to other shocks (see table
3.4), which gives additional weight to its effect.

Figure 3.23 also shows that a positive shock to GDP does not cause a stronger
response of inventories in the second subsample. The shock to GDP is not more
persistent in the second subsample and its size relative to most other shocks is
smaller in the second subsample (see table 3.4). This shock therefore cannot be
the reason for the increase in the comovement between inventories and GDP in
the second subsample. The reason for the increase in this comovement is the
shock to NfC GDP. As appendix 3.B shows, a positive shock to NfC GDP induces
almost no comovement between inventories and GDP in the first subsample, but
a strong and positive comovement in the second subsample.

The comovement between inventories, OLA and CP. Table 3.6 indi-
cates that there is a substantial increase in the unconditional correlation coef-
ficients between inventories and two firm debt components, CP and OLA, in
the second subsample. To investigate this issue, the benchmark VAR for in-
ventories is augmented by a firm debt variable. For example, to investigate the
comovement between inventories and OLA, VAR includes the price level, GDP,
NfC GDP, inventories, OLA, and the federal funds rate. To investigate the co-
movement of inventories and CP, OLA is replaced by CP in the VAR equation.
Importantly, the responses of firm debt components and other variables in the
VAR are not materially affected if inventories are a part of the VAR.

Figure 3.24 shows the responses of inventories and OLA to all shocks in
both subsamples. If the responses of both variables have the same sign, then
this indicates that the comovement between them is positive. The comparison
between the left and the right column of figure 3.24 shows that the comovement
between inventories and OLA increased in the second subsample conditional on
practically every shock. Real activity shocks again seem to play the main role, in
particular the shock to NfC GDP, which induces very little comovement between
inventories and OLA in the first subsample (the response of inventories to this
shock switches sign several times, while the response of OLA is positive), but a
strong and persistent comovement between OLA and inventories in the second
subsample (the responses of OLA and inventories are strong and positive). Note
that the comovement between OLA and inventories, conditional on a shock to
OLA, is negative in the first subsample and positive in the second subsample.
This will be important to understand the counterfactual exercises in the next
section.
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Figure 3.24: Impulse responses of inventories and OLA to shocks

0 5 10 15 20
−4

−2

0

2
P

ric
e 

le
ve

l s
ho

ck

Early

0 5 10 15 20
−5

0

5

10
Late

0 5 10 15 20
−1

0

1

2

G
D

P
 s

ho
ck

0 5 10 15 20
−5

0

5

0 5 10 15 20
−2

0

2

4

N
fC

 G
D

P
 s

ho
ck

0 5 10 15 20
−2

0

2

4

0 5 10 15 20
−2

0

2

In
ve

nt
or

ie
s 

sh
oc

k

0 5 10 15 20
−4

−2

0

2

0 5 10 15 20
−0.5

0

0.5

1

O
LA

 s
ho

ck

0 5 10 15 20
−1

0

1

0 5 10 15 20
−1

0

1

F
ed

er
al

 fu
nd

s 
sh

oc
k

0 5 10 15 20
−5

0

5

 

 

Inventories OLA

Notes: Responses of inventories and OLA to shocks in both subsamples. The shocks are
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The change in the comovement between inventories and CP is investigated
in the same manner as the change in the comovement between inventories and
OLA. Figure 3.25 shows the responses of inventories and CP to all shocks in both
subsamples. The increase in the comovement between CP and inventories again
seems to be higher in the second subsample conditional on almost every shock
(the monetary policy shock is an exception). The effect of real activity shocks on
the increase in the comovement of inventories and CP in the second subsample
is evident. In the first subsample, inventories increase after a positive shock
to either GDP or NfC GDP, while CP decreases for almost two years before
increasing. In the second subsample, both inventories and CP increase after a
positive shock to either GDP or NfC GDP. The reason for the increase in the
comovement between inventories and CP in the second subsample, conditional
on a real activity shock, is therefore mostly due to the change in the sign of CP
response to a real activity shock. Because real activity shocks are important
in both subsamples (especially a shock to NfC GDP, which increased in size
relative to the shock to GDP), this has a strong influence on the unconditional
correlation coefficient between CP and inventories in the second subsample.50

50A similar analysis could be performed for inventories and all other firm debt components,
but given that there are no substantial changes in the comovement of inventories with the
other types of firm debt, discussion of such analyses is omitted for the sake of brevity.
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Figure 3.25: Impulse responses of inventories and CP
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The main findings in this section are that shocks to real activity can explain
most of the changes in the unconditional moments presented in tables 3.5 and
3.6. In particular, shocks to output of the nonfarm nonfinancial corporate sector
and the changes in the magnitude and persistence of responses to these shocks in
the second subsample seem to be the most important drivers behind the increase
in the comovement between inventories and GDP, NfC GDP, and OLA in the
second subsample. The main reason behind the increase in the comovement of
inventories and CP in the second subsample is the change in the magnitude and
direction of the CP response to a shock to NfC GDP and (to a lesser extent) a
shock to GDP.

3.5.5 Do inventories and firm debt components influence
each other?

Effect of firm debt components on inventories

If the hypothesis that financial innovation has enabled firms to borrow and
increase inventories during downturns is true, then firm debt components should
have an effect on inventories. More precisely, if a positive response of a firm debt
component to a monetary tightening is artificially reduced, then the response
of inventories should become less positive (the opposite should hold for the
negative response). To investigate which firm debt component has an effect on
inventories and which one does not, the responses of firm debt components after
a monetary tightening are set to zero. Figure 3.26 shows the results of such an
experiment.
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Figure 3.26: Effect of debt components on inventories
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Notes: The figure shows the benchmark impulse response of inventories to a monetary policy
shock in both subsamples and the counterfactual impulse response of inventories to a monetary
policy shock in both subsamples, where a debt component is held fixed (its response is set to
zero).
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Holding firm debt components constant after a monetary tightening in the
first subsample implies that the responses of CP and bonds are artificially re-
duced and the responses of bank loans, OLA, and mortgages are artificially
increased. This is achieved by adding a series of shocks to a debt component,
such that its response after the monetary tightening equals zero. Figure 3.26
shows that holding a firm debt component constant has very little effect on
inventories in the first subsample. It is often the case that adding a series of
negative shocks to a debt component leads to an increase in inventories. For
example, holding the response of bonds to a monetary tightening constant in
the first subsample seems to cause an increase in inventories (this is in part
also the case for CP). Holding bank loans constant has no effect on inventories
in the first subsample. Mortgages and, to some extent, OLA are the only debt
components that have an effect on inventories with the expected sign in the first
subsample.

The evidence from the second subsample is more diverse. First, the effect of
all intermediated firm debt components on inventories has the expected sign. If
bank loans are held constant (instead of being allowed to decrease), the response
of inventories to a monetary tightening is slightly higher. If OLA or mortgages
are held constant (instead of being allowed to increase), this leads to a reduction
in the response of inventories to a monetary tightening in the second subsample.
The effect of both market debt components on inventories is negative. Adding
a series of positive shocks to bonds or CP that holds their responses to a mon-
etary tightening constant (not allowing bonds or CP to decrease) in the second
subsample results in a more negative response of inventories. Moreover, the
intermediated debt components also seem to have the strongest effect on inven-
tories (OLA and mortgages in particular). This effect is stronger than in the
first subsample. In particular, setting the response of either OLA or mortgages
after a monetary tightening in the second subsample to zero eliminates most of
the positive response of inventories after a few quarters. For example, at the
eighth quarter, inventories increase by 0.4% if OLA are allowed to increase and
only 0.17% if OLA are fixed; if mortgages are fixed, the response of inventories
is zero instead of 0.2%. This implies that if either OLA or mortgages did not
increase after a monetary tightening in the second subsample, the response of
inventories would be quite similar to their response in the first subsample.

The results from figure 3.26 indicate that the behaviour of intermediated
debt components is consistent with the hypothesis that financial innovation
leads to a better availability of financing, which in turn enables firms to in-
crease inventories during an economic downturn. The behaviour of market debt
components is not consistent with this hypothesis.

Do firm debt components follow inventories?

An interesting question is whether debt components just follow inventories. For
example, this could imply that the increase in OLA and mortgages after a mon-
etary tightening in the second subsample is due to the increase in inventories.
If this is the case, then setting the response of inventories to a monetary tight-
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ening in the second subsample to zero should eliminate the positive responses
of OLA and mortgages (and possibly further reduce the negative responses of
bonds, CP, and bank loans). Figure 3.27 shows the result of the experiment.

The results for the first subsample indicate that inventories do not have much
effect on market debt components and the effect of a counterfactual increase
of inventories on intermediated debt components has a negative sign (i.e., an
increase in inventories leads to a decrease in bank loans, OLA and mortgages).
The results for the second subsample indicate that the effect of inventories on
firm debt components is stronger, but has a negative sign for all debt components
except mortgages. In other words, a reduction in inventories in the second
subsample leads to an increase in the responses of most firm debt components.
The effect of inventories on mortgages has the expected sign, but it is very small.
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Figure 3.27: Effect of inventories on debt components
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Notes: The figure shows the benchmark impulse response of each debt component to a mon-
etary policy shock in both subsamples and the counterfactual impulse response of each debt
component to a monetary policy shock in both subsamples, where inventories are held fixed
(their response is set to zero). 145
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The evidence from such counterfactual exercises should be taken with cau-
tion. Nevertheless, if the results discussed above are taken seriously, then there
is some evidence that intermediated firm debt components influence invento-
ries. At the same time, there is no indication that the change in the response
of inventories to a monetary tightening drives the changes in the responses of
intermediated firm debt components.

Granger causality

The question of whether debt components and inventories are related can be
examined using the Granger causality test. Table 3.7 shows the p-values for a
series of Granger causality tests investigating whether a particular debt compo-
nent Granger causes inventories. The tests are performed for a number of lags
in each of the subsamples.51 In the same way, table 3.8 shows the p-values for
the test of whether inventories Granger cause debt components.

51In these regressions, inventories are regressed on a constant, linear trend, seasonal dum-
mies, and several lags of the debt variable. The significance of debt variable coefficients is
tested using the F-test and the corresponding p-values are reported in the table.
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Unfortunately, most of the Granger causality test results are quite sensi-
tive to the number of lags used. Nevertheless, it is still possible to gain some
understanding about which variable tends to Granger cause the other.

The results reported in table 3.7 indicate that in the first subsample, bonds,
mortgages, and bank loans tend to Granger cause inventories, while the results
for OLA and CP are in most cases not significant (not at the standard 5%
significant level). In the second subsample, bank loans, OLA and CP tend to
Granger cause inventories, while the results for bonds and mortgages are not
significant. This would suggest that at least in the second subsample short-term
debt components tend to Granger cause inventories.

Table 3.8 shows that in general, there is little evidence that inventories
Granger cause debt components. There is no evidence that inventories Granger
cause any firm debt component in the first subsample (except possibly bank
loans). In the second subsample inventories Granger cause CP and to some
extent OLA (although the latter is not a robust outcome), but not the other
debt components.

Overall, the results from the Granger causality tests indicate that firm debt
components tend to Granger cause inventories and not the other way around.
In the second subsample, some of the evidence shows that causation goes both
ways, i.e., that short-term debt components Granger cause inventories, but also
that inventories Granger cause CP and (less robustly) OLA. This implies that
short-term debt components and inventories are more closely linked in the sec-
ond subsample.

3.6 Conclusion
This chapter investigates whether the changes in the behaviour of firm debt com-
ponents in the two subsamples is consistent with the implications of the financial
innovation hypothesis. The main finding is that, conditional on a monetary pol-
icy shock, intermediated debt components (mortgages, bank loans, and other
loans and advances) behave in a way that is consistent with the implications
of the financial innovation hypothesis. This is not the case for market debt
components (bonds and commercial paper). The evidence conditional on real
activity shock is less favourable, but not clear-cut.

The first implication of the standard financial innovation hypothesis is that
there should be a reduction in the comovement between firm debt and output.
The evidence is mixed, but the unconditional correlation coefficients with GDP
for two out of three intermediated debt components (bank loans and mort-
gages) decreased from the first to the second subsample, while the correlation
coefficient of OLA with GDP increased. The correlation coefficients of market
debt components with GDP either remained unchanged (bonds) or increased
substantially (CP) from the first to the second subsample. Conditional on a
monetary policy shock, the comovement of market debt components with GDP
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increased in the second subsample, while the comovement of most of the inter-
mediated debt components decreased (the exception is the bank loan series).
Conditional on a real activity shock, the comovement of all debt components
with GDP increased in the second subsample.

The second implication of the financial innovation hypothesis is that real
activity should decrease by less during an economic downturn after financial in-
novation. When the downturn is caused by a monetary tightening, this is indeed
the case for real activity measures used in this chapter (GDP and GDP of the
nonfarm nonfinancial corporate sector). Both real activity measures decrease
sharply after a monetary tightening in the first subsample and less sharply in
the second subsample. This is the case even when the size of the monetary
policy shock is the same in both subsamples.

The third implication of the financial innovation hypothesis is that during
an economic downturn firm debt should decrease by more before financial in-
novation and by less afterwards. If the downturn is caused by a monetary
tightening, this is the case for intermediated debt components, but not for mar-
ket debt components. The responses of OLA, mortgages and bank loans to a
monetary tightening in the first subsample is zero or negative, which changes to
positive (OLA and mortgages) or negative, but not robust (bank loans) in the
second subsample. The responses of bonds and CP to a monetary tightening are
positive in the first subsample and negative in the second subsample. Condi-
tional on a negative real activity shock, the responses of all firm debt variables
are more negative in the second subsample and thus not consistent with the
implications of the financial innovation hypothesis.

The final implication of the financial innovation hypothesis is that firm debt
should affect output. The results indicate that long-term debt components
(bonds and mortgages) affect output more strongly in the second subsample.
Because the responses of bonds and mortgages to a monetary tightening have
the opposite sign in both subsamples, the effect of the aggregate long-term debt
on output tends to cancel out. Short-term debt components (bank loans, OLA,
and CP) have little or no effect on output in both subsamples.

The data on individual firm debt components make it possible to shed light
on the question whether the change in the response of a debt component is
due to the change in the supply or to the change in the demand for a debt
component. The analysis following Kashyap, Stein, and Wilcox (1993) shows
that there is a bank lending channel in the first subsample (banks reduce the
supply of loans after a monetary tightening), but that this has disappeared or
even reversed in the second subsample (banks seem to increase the supply of
loans after a monetary tightening). If this type of analysis is extended to other
debt components, then the supply of intermediated debt components after a
monetary tightening decreases in the first subsample and increases in the second
subsample. The supply of market debt components after a monetary tightening
increases in the first subsample and decreases in the second subsample. That
is, after a monetary tightening the firm debt portfolio shifts in favour of market
debt components in the first subsample, while in the second subsample it shifts
in favour of intermediated debt components.
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To shed more light on the channel through which financial innovation could
affect business cycle, an auxiliary hypothesis is investigated. This hypothesis
states that financial innovation enabled firms to borrow more during an eco-
nomic downturn in order to finance an increase in inventories, which in turn
prevented a sharp reduction in real activity in the second subsample. The main
finding is that the response of inventories to a monetary tightening switched
sign from negative in the first subsample to positive in the second subsample,
which is similar to the change in the response of most intermediated firm debt
components. The counterfactual experiment that holds firm debt components
constant after a monetary tightening in the second subsample shows that if the
increase in intermediated debt components (OLA and mortgages in particular)
is prevented, the increase in inventories after a monetary tightening is substan-
tially lower or even disappears. Such evidence is favourable for the auxiliary
hypothesis that financial innovation has enabled firms to borrow in order to
finance the increase in inventories during an economic slowdown.

There is an obvious alternative explanation for the observed changes in the
responses of firm debt components to a monetary tightening. This alternative
explanation is that the responses of debt components to a monetary tightening
in the second subsample are different because the monetary policy shock is
smaller and because the response of real activity is not as negative as in the first
subsample. This alternative hypothesis is investigated using a counterfactual
experiment proposed by den Haan and Sterk (2010), where the paths of the
federal funds rate and both real activity variables are exactly the same as in
the first subsample. If the alternative hypothesis is true, the counterfactual
responses of debt components in the second subsample should not be much
different from their benchmark responses in the first subsample. This is not
the case. The counterfactual responses of all intermediated debt components
in the second subsample lie above their responses in the first subsample, while
the responses of all market debt variables lie below their responses in the first
subsample. This means that even after a monetary shock as large and a recession
as severe as that in the first subsample, intermediated debt components in the
second subsample still increase by more or decrease by less than in the first
subsample (this is not the case for market debt components). Such results do
not support the alternative hypothesis.

The evidence reported in this chapter is based on the data from the flow
of funds accounts and has some limitations. In particular, the flow of funds
data does not enable a sufficiently precise distinction between firms of different
sizes (although the results for the debt components of the nonfarm noncorporate
sector support the findings in this chapter - see appendix 3.C). Because firm size
is an important determinant of frictions associated with lending, the analysis
of the effects of financial innovation on firm debt (or its components) and real
activity is still missing an important dimension. For example, it would be
interesting to see whether the findings reported in this chapter carry over to
firms of different sizes. This requires a very different dataset and has been left
for future research.
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3.A Robustness

3.A.1 Band-pass filtered series
Summary statistics reported in the main text rely on HP-filtering to extract the
cyclical component from the data. An alternative is to use a band-pass filter
that also extracts the fluctuations at business cycle frequencies, but is more
precise about the frequencies that are extracted. Typically, a business cycle is
defined as fluctuations that have a period of less than eight years. For quarterly
data this implies fluctuations of less than 32 quarters, which is equivalent to
frequencies larger than 2π/32.52 The difference between the band-pass filter
and the HP-filter is that the HP-filter captures some effects of lower-frequency
movements, while the band-pass filter does not (anything with the frequency
lower than 2π/32 is filtered out).

Unconditional statistics for debt components. The results obtained us-
ing the band-pass filter are very close to the results obtained using the HP-filter,
as tables 3.9 and 3.10 indicate. As with the HP-filtered series, the volatilities
of total debt and its components are roughly the same in both subsamples,
while the output volatility has roughly halved, resulting in the higher relative
volatilities of debt and debt components in the second subsample.

Table 3.9: Volatilities and relative volatilities using band-pass filter
Volatilities Vol. rel. to GDP

Series/Subsample First Second First Second
GDP 0.0156 0.0071 1 1

Total debt 0.0131 0.0155 0.8388 2.1772
Bank loans 0.0395 0.0340 2.5311 4.7770

OLA 0.0402 0.0307 2.5752 4.3147
CP 0.2058 0.1010 13.176 14.196

Bonds 0.0122 0.0183 0.7803 2.5759
Mortgages 0.0368 0.0489 2.3583 6.8661

Notes: The table shows the standard deviations of the cyclical components of each data series,
obtained by detrending the quarterly data with the band-pass filter, extracting fluctuations
with a period of less than 32 quarters.

Interestingly, at frequencies captured by the band-pass filter, bonds and
mortgages seem to be somewhat less correlated with any other series, compared
with the correlations computed when using the HP-filter (see the table below).
This could suggest that there is less comovement of these two series with the
others at higher frequencies.

52The length of a cycle (also called a period) is equal to 2π/ω. When ω is high, cycles are
short. For business cycle frequencies, a typical range for ω is between 2π/32 and π, which
is used here. Truncation is set to 8 (i.e., to compute the filtered series, 8 previous and 8
subsequent data points are used.
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Table 3.10: Correlations using band-pass filter
GDP Total debt Inventories

Series/Subs. First Second First Second First Second
Bank loans 0.3207 0.2138 0.8073 0.7993 0.7106 0.4865

OLA 0.0415 0.1824 0.3898 0.8065 0.3568 0.4461
CP -0.5535 0.5041 -0.0172 0.4845 0.0684 0.7172

Bonds -0.0669 -0.1650 -0.3838 0.4263 -0.6626 -0.5504
Mortgages 0.3639 0.0246 0.7489 0.2818 0.2612 0.1803

Notes: The table shows the correlations of the cyclical components of each data series with the
cyclical components of GDP, total debt, and inventories, obtained by detrending the quarterly
data with the band-pass filter, extracting fluctuations with a period of less than 32 quarters.

Unconditional statistics for inventories. The unconditional statistics for
inventories computed using the band-pass filter are not materially different from
those obtained using the HP-filter. Table 3.11 confirms that inventories have
become more volatile relative to both GDP and NfC GDP in the second sub-
sample.

Table 3.11: Volatilities and relative volatilities using the band-pass filter
Volatilities Vol. rel. to GDP

Series/Subsample First Second First Second
GDP 0.0156 0.0071 1 1

NfC GDP 0.0245 0.0122 1.5705 1.7183
Total debt 0.0131 0.0155 0.8397 2.1831
Inventories 0.0218 0.0182 1.3974 2.5633

Notes: The table shows the standard deviations of the cyclical components of each data series,
obtained by detrending the quarterly data with the band-pass filter, extracting fluctuations
with a period of less than 32 quarters.

Table 3.12 shows that the results are consistent with the evidence from the
HP-filtered series (i.e., the correlation coefficient of inventories with real activity
has increased in the second subsample, the correlation coefficient of inventories
with short-term debt components has increased (for CP and OLA) or remained
the same (bank loans), and the correlation coefficient of inventories with long-
term debt components has been negative or close to zero).
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Table 3.12: Correlations of inventories with GDP and debt components using
the band-pass filter

Inventories
Series First subsample Second subsample
GDP -0.2289 0.3760

NfC GDP -0.1828 0.4862
Total debt 0.4207 0.3960
Bank loans 0.6072 0.5879

OLA 0.3839 0.5310
CP 0.1511 0.7303

Bonds -0.5503 -0.4249
Mortgages 0.0728 0.0257

Notes: The table shows the correlations of the cyclical component of inventories with the
cyclical components of GDP, NfC GDP, total debt and all debt components, obtained by
detrending the quarterly data with the band-pass filter, extracting fluctuations with a period
of less than 32 quarters.

3.A.2 Robustness of the impulse responses
Lags. To determine the appropriate number of lags, two criteria are used, the
Akaike information criterion (AIC) and the Schwarz (Bayesian) criterion (SC).
It is well-known that the AIC tends to favour richer models and the SC tends
to favour more parsimonious models. The results from both tests are shown in
table 3.13.

Table 3.13: Number of lags according to lag length criteria
Bonds Mort. B. loans OLA CP Invent.

Period I II I II I II I II I II I II
AIC 2 3 3 3 2 3 1 2 2 3 2 2
SC 1 2 1 2 1 1 1 1 1 1 1 1

All VARs used in this chapter are estimated in log levels of the variables
(except the federal funds rate, which is in levels). By including too little lags,
one runs the risk of having a spurious regression, which is why it is safer to
estimate the VAR with more lags. In addition, the data used are quarterly,
so a ‘natural’ number of lags is four (this is also used in the literature, see
for instance Christiano et al., 1996). For these reasons, the benchmark VAR
uses four lags. To make sure that lag length selection has no effect on results
reported, the effect of lag length on IRFs was checked for all lag lengths starting
from two and ending at six lags. Except for bank loans, the signs of responses of
all debt components and inventories are not affected. Moreover, the magnitudes
of responses are also very similar to the benchmark case. Bank loans respond
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positively to a monetary tightening in the second subsample during the first two
years if there are two or six lags in the VAR, i.e., the response of bank loans
goes in the direction that favours the hypothesis presented in the main text.

Deflators. The benchmark analysis uses the GDP deflator to deflate the se-
ries. The obvious alternative price indices are the CPI and the PPI. Using an
alternative price index as a deflator has no material influence on the results. In
particular, none of the results for debt components or inventories is affected.

Trends. The benchmark VAR includes a linear trend, because many of the
variables in log levels are trending. Note that including a trend in the VAR
is not necessary, as long as a sufficient number of lags is used. To make sure
that inclusion of the trend does not affect the results, alternative specifications
with no trend and with a quadratic trend were examined. Including a differ-
ent trend specification has no material effect in the impulse responses of debt
components(with the exception of bank loans, see below), inventories or other
variables in the VAR. The signs of IRFs in both subsamples are not affected.

Non-robust response of bank loans. The main text argues that the re-
sponse of bank loans to a monetary tightening in the second subsample is not
robust. All other VAR specifications that were investigated resulted in a bank
loan response to a monetary tightening that is consistent with the argument
that bank loans after a monetary tightening in the second subsample decrease
by less then in the first subsample or even increase. This is demonstrated in fig-
ure 3.28. The top two rows in the figure display the responses of bank loans to a
monetary tightening in the benchmark VAR, but with different trend specifica-
tions. In both cases, the response of bank loans to a monetary tightening in the
second subsample implies either a smaller decrease than in the first subsample
or even an initial increase (however, both are not significant).

The bottom two panels in figure 3.28 show a VAR with commercial and
industrial loans. This series is similar to the bank loans series used in the main
text, but is from a different flow of funds table.53 The main difference is that
commercial and industrial loans include loans to ‘small’ firms and that bank
loans n.e.c. include bank loans related to leases. As can be seen in the bot-
tom two panels, the response of commercial and industrial loans to a monetary
tightening changed sign from negative in the first subsample to positive in the
second subsample.

53According to the flow of funds manual, the series ‘bank loans not elsewhere classified’
(which is called ‘bank loans’ in the main text) consists mostly of commercial and industrial
loans.
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Figure 3.28: Bank loan response is not robust
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Notes: Responses to a one-standard-deviation shock to the federal funds rate.
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Price puzzle. The VARs in the first subsample exhibit a price puzzle, i.e.,
an increase of the price level after a monetary tightening. This problem has
been known for some time in the VAR literature and has been interpreted in
two ways. One interpretation is that variables in the VAR do not represent the
full information set available to the central bank. If a central bank knows that
prices are about to increase and tightens its policy in response to this prospect
of price increase, prices still increase after a monetary tightening, although less
than they would otherwise (Sims, 1992).54 An inclusion of a forward-looking
variable that can help forecast the price increase should therefore help to reduce
the price puzzle. A typical solution is to include commodity prices, following
e.g., Sims (1992) or Christiano et al. (1996). It turns out that including an
index of commodity prices in the VAR helps to remove or alleviate the price
puzzle in the first subsample, while leaving the responses of other variables
almost unaffected. Figure 3.29 shows the responses of debt components to a
monetary tightening (left column) and the price level (right column) in the first
subsample, where commodity prices are one of the variables in the VAR.

Compared to figures 3.5 to 3.9, there is either no price puzzle (in the VAR
with bonds) or the response of prices is slightly positive and statistically in-
significant for some quarters, before it decreases. Importantly, the responses of
other variables in the VAR, in particular all debt components, are not materially
affected if commodity prices are included (see the left column of figure 3.29).
Similarly, the responses of variables in the second subsample are also practically
unaffected if commodity prices are included in the VAR (recall that there is no
price puzzle in the second subsample), so that removing the price puzzle does
not affect any of the conclusions in the main text.

54An alternative interpretation of the price puzzle is that monetary policy also affects the
aggregate supply, by e.g. increasing the cost of financing working capital (the cost channel).
If this interpretation holds, then the price puzzle is not a problem and the monetary policy
shock that is identified is a structural shock even if prices do increase.
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Figure 3.29: Impulse responses in the first subsample
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3.B Non-monetary shocks

3.B.1 Non-monetary shocks and inventories
The main text argues that shocks to NfC GDP are the most important shocks
behind the increase in the comovement between inventories and both real ac-
tivity variables in the second subsample. For completeness, figure 3.30 presents
the full set of responses of inventories, GDP, and NfC GDP to all shocks in the
VAR. Two variables have a positive comovement if their responses to a shock
have the same sign. It is evident from the figure that the most obvious change
between the subsamples is in the responses to a NfC GDP shock, where in the
first subsample inventories and both measures of real activity had different signs
at any time horizon except the very short-term. In the second subsample, they
all have the same sign across practically all horizons, which is (along with the
changes in the relative sizes of shocks) what drives their positive comovement
in the second subsample.
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Figure 3.30: Impulse response of inventories and real activity to all shocks
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3.C Evidence from ‘small’ firms and from the
aggregate of all firms

It has been argued that much of the aggregate behaviour of firm debt has been
influenced by a small number of very large firms that behave differently than
the rest (Covas and den Haan, 2010). Nonfinancial corporate firms that are
examined in the main text include these large firms and may be subject to this
critique. It is therefore useful to examine if the main insights from the data on
debt of nonfarm nonfinancial corporate firms (roughly speaking, ‘large’ firms)
are confirmed by the data for nonfinancial noncorporate firms (‘small’ firms).
These firms are in general smaller and less active on financial markets than
corporate firms (e.g., they do not issue bonds or commercial paper).

Evidence for ‘small’ firms. Nonfarm noncorporate sector has no market
debt instruments among its liabilities, because firms in this sector have no access
to financial markets. Given the hypothesis in the main text that intermediated
forms of debt tend to increase after a monetary tightening in the second subsam-
ple, it is interesting to see if this is the case also in the sector that has no access
to financial markets. In particular, the increase in intermediated debt observed
in the nonfinancial corporate sector could be the result of a decrease in financ-
ing of the noncorporate sector (i.e., financial intermediaries could have simply
changed their portfolio and turned from financing the noncorporate sector to
financing the nonfarm nonfinancial corporate sector). Figure 3.31 shows that
even for ‘small’ firms all debt components increase after a monetary tightening
in the second subsample. This indicates that it cannot be the case that the
increase in of the nonfarm nonfinancial corporate sector is a result of reshuffling
of financial intermediaries’ portfolios away from the noncorporate sector. Note
that bank loans increase after a monetary tightening in the second subsample,
suggesting that, if anything, banks have directed financing from large firms to
small firms and not the other way around.
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Figure 3.31: Debt components of ‘small’ firms after a monetary tightening
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Notes: Responses to a one-standard-deviation shock to the federal funds rate.

Evidence for the aggregate of all nonfinancial firms. It is interesting
to check if the hypothesis described in the main text is valid also if the data
are aggregated across both nonfinancial corporate and noncorporate sectors.
The result is presented in figure 3.32 (CP and bonds are omitted, because they
are liabilities of only nonfarm nonfinancial corporate sector, and their IRFs are
exactly the same as those presented in the main text). The responses of the
aggregated debt components to a monetary tightening are consistent with the
hypothesis that financial intermediaries have become more efficient in lending.
Note that the aggregate response of bank loans to a monetary tightening in
the second subsample is positive (and robust), suggesting that in the aggregate,
banks do lend more than in the first subsample.
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Figure 3.32: Debt components of nonfinancial firms after a monetary tightening
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