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Chapter 1

Introduction and Overview

This dissertation investigates two issues regarding the behaviour of firms and
the role of firms for business cycles. The first issue is whether financial inno-
vation has led to a change in the firm financing behaviour, which could be one
of the reasons for the relatively long period of macroeconomic stability before
the recent crisis. A well-documented stylised fact is that the time from around
1980 to the beginning of the recent recession has been marked by relatively mild
macroeconomic fluctuations, which led Stock and Watson (2002) to label this
period as the Great Moderation. This period coincided with the rapid develop-
ments in the financial sector, due to both financial innovation and deregulation.
A natural question that arises is whether the developments in the financial sec-
tor and the moderation of the business cycle are related. Dynan, Elmendorf,
and Sichel (2006) argue that the developments in the financial sector could be
the cause for the Great Moderation. The hypothesis is that if financial innova-
tion has reduced frictions in lending, so that economic agents are able to obtain
additional financing during an economic downturn, then the downturn may be
shorter and less severe than before. This view is not necessarily inconsistent
with the view that financial innovation and deregulation triggered the recent
financial crisis. The reason is that changes in financial markets may have made
it easier for financial intermediaries to provide financing during mild economic
downturns, but may also have increased risk taking and the chance of a severe
economic downturn. Chapters 2 and 3 address the hypothesis that financial in-
novation has reduced frictions in lending from the perspective of firm financing.
They examine the empirical evidence for this hypothesis and find that there
are indications that the reduction of frictions in lending to firms had a positive
effect on the moderation of the business cycle.

The second issue this dissertation addresses is whether the announcement of
good news about future productivity can cause a joint increase in consumption,
investment, output and employment before the good news becomes reality. This
phenomenon is referred to as the Pigou cycle, after the British economist A. C.
Pigou, who argued as early as 1927 that beliefs about future developments can
have consequences on current macroeconomic conditions. Recent empirical re-
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search indicates that this may indeed be the case and that good news about
future productivity causes a Pigou cycle (Beaudry and Portier, 2004 and 2006;
Schmitt-Grohé and Uribe, 2008). The standard real business cycle model, how-
ever, cannot generate a Pigou cycle. Den Haan and Kaltenbrunner (2009) show
that a simple labour market matching model can generate Pigou cycles, but
only for a limited range of parameter values. The contribution of chapters 4
and 5 is that they present two models that can robustly generate Pigou cycles.
The key ingredients of both models are the strong and quick response of firms
to shock announcement and the presence of frictions in the labour market.

There are two common threads that appear throughout this dissertation.
The first theme is firms and the consequences of their responses to shocks for the
business cycle. The second theme is frictions, either in lending or in the labour
market, which can alter the strength, the persistence or even the direction of
firms’ responses to shocks, and thus affect the business cycle.

Overview

Chapter 2 focuses on a comprehensive measure for firm debt. The aim is
to investigate whether the behaviour of total firm debt at the aggregate level
before the Great Moderation is different from its behaviour during the Great
Moderation. More precisely, the chapter investigates whether the changes in the
behaviour of firm debt are consistent with the hypothesis about how financial
innovation has contributed to the moderation of the business cycle.

This hypothesis, called the financial innovation hypothesis, has four impli-
cations for firm debt and output. First, the comovement between firm debt and
output should decrease after financial innovation. Second, during an economic
downturn the decrease in output should be larger before than after financial in-
novation. 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.

The main finding of chapter 2 is that, conditional on the monetary policy
shock, the evidence is consistent with the implications of the financial innovation
hypothesis. The results indicate that there has been a change in the behaviour of
firm debt and output after an unexpected monetary tightening. An unexpected
monetary tightening is followed by a significant decrease in firm debt before
1980, and by a significant increase in firm debt after 1985. Moreover, output
used to fall sharply and significantly after a monetary tightening before 1980,
but after 1985 the response of output is almost flat. Monetary policy shocks
used to be important drivers of the positive comovement between firm debt and
output before 1980, but but this is no longer the case after 1985. These findings
are consistent with the financial innovation hypothesis.

The findings conditional on the real activity shock are less favourable for the
financial innovation hypothesis. In particular, after the negative shock to real
activity, firm debt decreases by more after 1985 than before 1980.1

1However, given the identification assumption used in the chapter, the shock to real ac-
tivity is not a structural shock. The findings conditional on the real activity shock should
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Chapter 2 investigates two alternative hypotheses that could explain the dif-
ferences found in the responses of firm debt and output. The first alternative
hypothesis is that the change in the response of firm debt to a monetary tight-
ening is driven by the change in the response of output. The second alternative
hypothesis is that the changes in the responses of firm debt and output are
due to the change in the way monetary policy is conducted. Counterfactual
experiments provide no support for either of the alternative hypotheses. An ad-
ditional hypothesis about the mechanism through which firm debt enables firms
to smooth out fluctuations in production is also investigated. The idea is that if
it is possible for firms to borrow more in order to finance a temporary increase
in inventories, they do not have to decrease production as much as without this
possibility. The results show that firm debt and inventories are more closely
linked after 1985, which indicates that this additional hypothesis is plausible.

Chapter 3 extends the analysis of the effects of financial innovation to in-
dividual components of firm debt. Total firm debt investigated in chapter 2
consists of bonds, mortgages, bank loans, other loans and advances, and com-
mercial paper. These types of firm liabilities have very different properties and
financial development could affect them in a different way. Moreover, it is not
necessary that every firm debt component has the same effect on real activity
as total debt.

The aim of chapter 3 is to investigate the changes in the firm debt portfo-
lio induced by the monetary policy shock. One reason for investigating these
changes is to shed more light on the reasons behind the change in the response
of total debt to a monetary tightening. The change in the response of total debt
could for example be driven by a single debt component or by a subset of firm
debt components.

The main result of chapter 3 is that, conditional on the 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, interme-
diated debt components decrease before 1980 and increase after 1985. The
opposite is the case for market debt components.

Moreover, an attempt to identify whether the change in the responses of
debt components to a monetary tightening is driven by supply or by demand
for financing reveals that the supply of intermediated debt components increases
after a monetary tightening after 1985, while the supply of market debt compo-
nents decreases. In particular, the bank lending channel analysed by Kashyap,
Stein, and Wilcox (1993) is present in the data before 1980, but not after 1985.
These results indicate that financial intermediaries have become more efficient
(or less constrained) in providing financing to firms after a monetary tightening
in the period after 1985.

therefore be viewed with more caution than the findings conditional on the monetary policy
shock.
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The results regarding the effect of firm debt components on real activity 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
(commercial paper, bank loans, and other loans and advances) have either no
effect or the effect on output is negative. 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.

Chapter 4 is joint work with Wouter J. den Haan. It builds on the model
of den Haan and Kaltenbrunner (2009), who show that a simple labour market
matching model can generate Pigou cycles in response to news about future
macroeconomic developments. However, in their model investment increases
only for a small set of parameter values. Chapter 4 shows that an open-economy
version of the model, in which international capital flows dampen domestic
interest rate responses, can robustly generate Pigou cycles. In models with a
spot market for labour, sticky interest rates reinforce the wealth effect and make
it more difficult to generate Pigou cycles. In a matching model, however, both
the demand and the supply of labour are investment decisions and sticky interest
rates reinforce the increase in these investments following a positive news shock.
The stronger employment response raises the expected return on capital, which
ensures a robust increase in capital investment as well. This chapter will be
published in the NBER International Seminar on Macroeconomics as den Haan
and Lozej (2010).

Two differences between an open and a closed economy are important for
the ability of a model to generate Pigou cycles. The first difference is related to
what is feasible when aggregate employment is either decreasing or unchanged.
In a closed economy, consumption and investment cannot both increase when
productivity is unchanged, unless employment increases. However, if a country
can import commodities, then it is possible for all domestic spending compo-
nents to increase without an increase in employment. The second difference is
related to the endogeneity of prices. In an open economy, domestic asset and
commodity prices are at least to some extent determined by world prices and
thus sheltered from domestic events.

Interest rates at which domestic residents lend and borrow from abroad
and the prices at which they buy (sell) imported (exported) goods cannot be
completely independent from domestic developments, because this would lead to
unrealistically high fluctuations in the trade balance. The chapter assumes that
domestic prices are determined by world prices and a markup or markdown that
depends on the amount of international trade. For example, if the net amount
borrowed by a country increases, then this puts upward pressure on the interest
rate paid. In the open economy, prices and interest rates are, thus, still affected
by domestic developments, but less so than in the closed economy.

In an open economy with a sticky interest rate, news shocks have larger
effects on output than in a closed economy. In a matching model, the employ-
ment decision is an investment decision. This is true for both labour supply and
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for labour demand. To take advantage of the increase in productivity, both em-
ployers and employees have to start searching for a match before the anticipated
productivity increase occurs. In anticipation of higher future consumption lev-
els, interest rates increase in closed-economy matching models. Real interest
rates can still change in the open economy with sticky interest rates, but their
increase turns out to be smaller than the one observed in the closed economy. A
lower real interest rate implies that the proceeds of investments, including the
investment in employment relationships by employers and employees, are dis-
counted less. This makes the net present value of the investment more valuable.
Moreover, there is an interaction between the investment to search for work by
workers and the investment to search for workers by firms. An increase in labour
demand increases the job finding rate for a worker and thus the benefits of a
worker of searching for a job. Similarly, an increase in labour supply increases
the probability that a firm finds a worker, making it more attractive to post
vacancies.

Therefore, despite the stronger wealth effect in the open-economy model with
sticky interest rates, employment and thus output increase by more than in the
closed economy. The larger increases in employment and output imply that
the sum of consumption and investment also increases by more. However, this
stronger increase in resources is in general not sufficient for both consumption
and investment in capital to increase, unless there are incentives to increase
investment in capital. The open-economy version of the model with sticky
interest rates ensures that these incentives are present. The reason is that the
larger increase in employment puts upward pressure on the expected rate of
return on capital, which in turn leads to an increase in investment.

Chapter 5 describes a model that can make Pigou cycles a robust outcome
in a closed economy. Generating a robust Pigou cycle in a closed economy is not
trivial. Den Haan and Kaltenbrunner (2009) show that a standard matching
model can generate a sufficient increase in resources before the shock mate-
rialises, but it is difficult to allocate these additional resources so that both
consumption and investment increase. This is possible, but only for a very
narrow range of parameter values. In the open economy model of chapter 4,
resources from abroad can be used to finance the joint increase in consumption
and investment. A closed economy cannot import resources from abroad, which
implies that in order to finance an increase in both consumption and invest-
ment before a positive productivity shock materialises, a closed economy has to
generate sufficient additional resources.

The setup of the model assumes that there are three agents, each with a
specific skill, who have to match in order to produce. These agents are the
entrepreneur (manager-entrepreneur), who has the ability to generate a busi-
ness idea, the capitalist (capitalist-entrepreneur), who has the ability to invest
in capital goods (equipment, machines), and the worker, who supplies labour.
Production can take place only when all three agents match. The matching pro-
cess begins when the entrepreneur starts an ‘empty project’ (a business plan).
To make it operational, he first has to find suitable equipment (a machine),
which is owned by the capitalist. When the entrepreneur and the capitalist
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match, they create an idle firm, which post a vacancy for the worker. When
an idle firm finds a worker, it produces one unit each period. The three agents
involved in the firm share the proceeds.

When a positive productivity shock is announced, the agents know they will
be richer in the future and consumption increases (this is the standard wealth
effect). At the same time, entrepreneurs anticipate future profits and increase
the number of empty projects. Capitalists would also like to increase invest-
ment in equipment, but in the beginning resources are fixed and not sufficient
to finance an increase in consumption, investment in empty projects, and in-
vestment in equipment. This is why investment in equipment decreases initially.
But the increase in empty projects increases the number of matches between
entrepreneurs and capitalists and therefore the number of idle firms. Because
idle firms search for workers, there is an increase in vacancies. More vacancies
mean that more workers find work, which causes output to increase. After only
a few periods, the creation of additional resources is strong enough that invest-
ment in equipment can increase. The key ingredient of the model that ensures
the robust increase in investment is the interaction effect. A strong increase
in empty projects increases the probability that capitalists will match with an
entrepreneur, which makes it attractive for capitalists to invest in new equip-
ment. The model therefore generates a robust positive comovement of output,
employment, consumption and investment - a Pigou cycle.
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