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1 Introduction

This Handbook focuses on general issues and theories in connection
with the monetary policy transmission of the traditional interest
rate instrument, and the related empirical evidence. Monetary policy
transmission captures the process through which monetary policy
influences the economy. The Handbook shows how traditional monetary
tightening, i.e. raising the central bank base rate, influences key economic
variables, such as output (real GDP) and inflation. The two approaches to
analysing transmission, i.e. the so-called reduced-form evidence and the
structural model evidence, are reviewed, and then the channels of monetary
transmission are detailed using the latter approach.

The Handbook concentrates solely on traditional monetary policy
decisions, i.e. on changes to the central bank base rate.’ This means that
the unconventional monetary policy instruments widely used in the wake of
the 2008 crisis, such as liquidity measures, direct credit market interventions
or central bank securities purchase programmes (Kreké et al. 2012), are not
discussed. Nevertheless, the approach used here is modern in the sense
that the operational target of monetary policy is regarded to be the money
market interest rate rather than a monetary aggregate (e.g. the monetary
base).

The three main sources used for this study were Bofinger (2001),
Mishkin (2004) and Walsh (2010). The main transmission channels (interest
rate, asset price and expectations channel) are presented along the lines of
these textbooks, but using a unique classification. The main channels are
supplemented with two further channels, the risk-taking and cost channels,
but these are only briefly discussed. The empirical results include general
conclusions on the impact of base rate shocks on output and prices, and
the relative strength of the individual transmission channels compared to
each other. The structure of the Handbook is as follows: Chapter 2 contains
the definition of monetary policy transmission and the general issues

'The transmission of unconventional instruments will be presented in detail in an upcoming Handbook.
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surrounding it, then in Chapter 3 the traditional monetary transmission
channels are discussed. In Chapter 4, the empirical evidence from the
literature is presented, and finally in Chapter 5 the main conclusions are
drawn.
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2 Monetary policy transmission

2.1 Monetary policy stance, monetary conditions and
monetary policy transmission?

In this Handbook, monetary policy stance is understood to mean the
combined application of certain elements of monetary policy and the
definition of their characteristic features, which allow monetary policy
to contribute to economic, financial and monetary developments. In
the case of modern central banks, the stance is primarily determined by
the central bank base rate (a relatively high interest rate indicates tighter
monetary policy, while a relatively low interest rate indicates looser monetary
policy). At the same time, if the set of monetary policy instruments consists
of several elements, the monetary policy stance is determined by all of these
collectively.?

Monetary conditions are financial variables that are affected by
monetary policy and that influence the target variables of monetary
policy, i.e. inflation and output. Such financial variables include interbank
and government securities market yields and the exchange rate. Since
macroeconomic performance is mainly influenced by real variables, the
development of real interest rates (the real interest rate is the value of the

1+nominal interest rate 1)
1+inflation rate

nominal interest rate adjusted for inflation; real interest rate =
and the real exchange rate (the number of domestic goods that need to
be sold for one unit of foreign goods) is crucial in this respect. The linear
combination of the real interest rate and the real exchange rate is referred to
as the monetary conditions index (Bofinger 2001, p. 416). Lower real interest
rates or a weaker (higher) real exchange rate point to looser monetary
conditions.

This subchapter is principally based on Csavas—Kollarik (2016).

* Monetary policy stance has no generally accepted definition. For example, if a higher base rate reflects
higher expected inflation, monetary policy cannot necessarily be considered tighter (Bernanke 2003).
The definition presented here and centred on the base rate applies mostly under normal conditions
(and not, for example, during hyperinflation or deflation).
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Monetary policy transmission bridges the gap between the monetary policy
stance and monetary conditions on the one hand, and the target variables
of monetary policy on the other hand. The transmission mechanism captures
the transition between the monetary policy stance and monetary conditions
on the one hand, and the final goal of the central bank on the other hand.
Transmission is deemed efficient when monetary conditions and the final goal
adjust to the stance. Transmission is efficient when a higher base rate (tighter
stance) is coupled with higher interbank interest rates, while inflation (with
a sufficient lag) is also subdued.* Transmission takes place in several steps: first,
the stance generally triggers a response from the financial markets; second,
prices and other conditions set by financial intermediaries for their clients
respond; and finally, macroeconomic variables react to monetary policy.

2.2 Impact of a monetary policy shock in the standard New
Keynesian model

In the widely used New Keynesian model, monetary policy influences
output and inflation in the short run, but only affects the price level in
the long run (Walsh 2010, pp. 344-347). The New Keynesian model (used
for a closed economy) consists of three equations: IS curve, Phillips curve
(aggregate supply) and a monetary policy rule (the so-called IS-MR-PC model
framework,® Carlin-Soskice 2005). Figure 1 shows how real GDP, inflation
and the real interest rate respond to a positive monetary policy shock (base
rate increase), assuming rational expectations. After the shock, the output
gap® and inflation drop immediately, while the real interest rate climbs. As
inflation falls, the real interest rate increases more than the nominal interest

“The efficiency of transmission cannot always be defined accurately. For example, it is unclear how
medium-term government securities yields should respond to a base rate hike. Ideally, monetary
tightening results in a rise in the medium-term real interest rate and lower inflation expectations.
However, the combined effect of these remains obscure. See the expectations channel in subchapter 3.3.

°|S: investment = saving, MR: monetary rule, PC: Phillips curve.

5The output gap is the difference between actual output and potential output, i.e. it is a measure of the
overheating (positive gap) and overcooling (negative gap) of the economy. Therefore, the output gap
is often used in monetary policy to examine inflation developments. It should be noted that the output
gap is a non-observable variable: its value can only be estimated, but in practice there are numerous
difficulties and shortcomings in connection with this. In Figure 1, the response by the output gap and
real GDP are the same, since constant potential output is assumed.
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rate. The rise in the real interest rate dampens aggregate demand (IS curve),
and this leads to lower real GDP and inflation (Phillips curve). However, in the
long run, both the monetary policy shock and its impact taper off. This also
means that in the long run, monetary policy exerts an effect on the price
level alone (this is because potential output is exogenous, i.e. an external
given, in the model, and it is the shock to inflation that tapers off rather than
the shock to the price level). Accordingly, the nominal and real variables are
independent from each other over the long term; this view is referred to as
the neutrality of money or classical dichotomy.

Figure 1
Response of output, inflation and the real interest rate to a monetary policy
shock in the New Keynesian model

Per cent Per cent
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Source: Walsh (2010, p. 345).

However, the concept of hysteresis also appears in the literature, and
accordingtothatpotential output (aggregate supply)isnotindependent
of actual output (aggregate demand), and therefore monetary policy

Monetary policy transmission | 9



may have a long-term effect on the real economy. The discouraged worker
hypothesis was first formulated by Long (1953) (Altavilla—Ciccarelli 2007).
According to the theory, the potential workforce is discouraged as a result of
persistent unemployment, workers do not make any more sacrifice to market
their labour supply, and therefore they enter the inactive group. The concept
of hysteresis was first used by Blanchard and Summers (1986), also in the
context of the labour market. They cite obsolete professional knowledge
and the erosion of social capital as the factors contributing to a decline in
employability, which ultimately also guide the long-term unemployed
towards the inactive group. However, later it was suggested that factors
other than labour market developments may also have a lasting impact on
the real economy. For example, during economic crises, investments may
be postponed, and the quality of productive capacities may deteriorate
due to underutilisation. As a result, crises may have a much larger impact
on long-term growth trends than previously believed (Lehmann-Szalai-H.
Varadi, 2017). Beenstock and llek (2005) refute the long-term neutrality of
money hypothesis using labour market hysteresis. The authors point out
that employment diminishes as monetary policy is tightened, and due to
hysteresis, this, i.e. the real economy impact of monetary policy, is persistent.

2.3 Reduced-form evidence and structural model evidence

Mishkin (2004, pp. 603-631) differentiates between two methods for
examining monetary policy transmission: reduced-form evidence and
structural model evidence.

Reduced-form evidence means a black box approach. This method was
initially characteristic of monetarists. It directly analyses the relationship
between the instrument variable (stance) and target variable of monetary
policy. Let us assume that the stance is captured by the central bank base
rate, while the target variable is captured using inflation. In this case, the
reduced-form evidence examines the direct relationship between the base
rate and inflation. This is usually done using three basic methods: examining
timing, correlation and past episodes.
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« Timing follows the “post hoc, ergo propter hoc” principle. According to this,
earlier events cause subsequent ones.

« Inthe case of the correlation method, the question is whether the correlation
coefficient between the two variables differs significantly from a given
value, or what the sign of the coefficient is.

« Examining past episodes is an approach based on the history of money. The
outstanding literature on this is the book by Friedman and Schwartz (1963)
on the monetary history of the United States.

By contrast, the structural model evidence examines the relationship
between the stance and the target variable by creating a model of
the economy, and defining the individual channels through which the
relationship is forged between the variables. This method was initially
characteristic of Keynesian thinkers. To use the above-mentioned example,
retaining the base rate as the instrument variable and inflation as the target
variable, one of the potential channels for the structural model evidence
may be the interest rate channel in the IS-MR-PC model framework (see
subchapter 3.1.). Accordingly, a higher base rate increases the real interest
rate, and this curbs aggregate demand due to the negative slope of the IS
curve. On account of the Phillips curve (aggregate supply) with a positive
slope, inflation (and output) ultimately decline.

Both the reduced-form evidence and the structural model evidence
have advantages over each other. One benefit of the reduced-form
evidence is that it is more likely to capture the full impact of monetary
policy. However, one of its drawbacks is that it does not address the causal
relationship between the monetary policy stance and the target variable.
Even if some kind of a correlation (e.g. negative) is observed between the
instrument variable of monetary policy (base rate) and its target variable
(inflation), that does not necessarily indicate a causal link between the two
variables. This means that the lower inflation is not necessarily caused by
a higher base rate. Although lower inflation may be observed in the context
of a higher base rate, actually the causality may be the opposite between
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the two variables,” and they can be shaped by external factors as well.2 By
contrast, the advantage of the structural model evidence is that it reveals the
causal link between the base rate and inflation, but one disadvantage is that
if it is not well-specified (and it leaves out certain transmission channels), it
may underestimate the effect of monetary policy.

The two different approaches chart two different paths for researching
monetary policy transmission. Monetarists were able to create more
sophisticated reduced-form models using the method of reduced-form
evidence. The most famous was the so-called St. Louis model (Andersen-
Jordan 1968), which consisted of only one regression equation, with the
left-hand variable being the change in nominal GNP, and the right-hand
variables containing, inter alia, the change in the money supply. The St. Louis
equation showed a strong positive correlation between money supply and
the gross national product, although the equation is misspecified if money
supply is an endogenous variable (Walsh 2010, p. 14). The structural model
evidence method was used to develop structural models in order to better
understand the operation of the channels through which monetary policy
influences aggregate demand. These are called transmission channels or
transmission mechanisms. Using the structural model approach in Chapter 3
of the Handbook, the main traditional transmission channels are presented.

’ For example, lower inflation, i.e. a growing change in the purchasing power of money, means an increase
in the change to the value of money. This may be interpreted by economic actors as an increase in the
time value of money, i.e. a rise in the nominal interest rate on the market. If the central bank adjusts to
the interest rate developments on the market through the base rate, it raises the base rate.

8One common cause may be a negative cost shock affecting firms. On the one hand, this may lead to
a drop in inflation, and on the other hand falling costs improve the profitability of firms, which may
lead to growing credit demand on their side, thereby lifting nominal interest rates on the market. Once
again, if the central bank adjusts to the interest rate developments on the market through the base
rate, it raises the base rate.
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3 Traditional monetary transmission
channels

According to Bofinger (2001, p. 73), our knowledge of monetary policy
transmission is limited. This is due partly to model uncertainty, and partly
to the long and variable lags of monetary policy impulses. Model uncertainty
means thatthereis no consensusamong economists regarding the appropriate
model or econometric method. Monetary policy lags consist of three stages:

« inside lag: the central bank responds with a lag to the shock sustained by
the economy;

- intermediate lag: the banking system and financial markets respond with
a lag to the central bank measure;

« outside lag: real economy actors respond with a lag with their investment
and consumption decisions to the change in financial conditions.

The lags are long and variable (Friedman 1961), which renders pursuing
monetary policy difficult. Moreover, the transmission channels also depend
on the institutional environment and the objectives of the central bank.
For example, the model describing the economy differs in the case of an
exchange rate-targeting and an inflation-targeting central bank, which also
influences the impact mechanism of monetary policy.

Due to model uncertainty and the different set-up of the different
economies, there is no consensus in the literature on the structure of
transmission channels. Different authors (central banks) have developed
different models for transmission mechanisms, see, for example, ECB (2000),
BoE (2005), MNB (2006; 2012), NBP (2013) or CNB (2013). This Handbook
contains two figures about the channels (Figures 2 and 3) created by the
authors, and the transmission mechanism will now be presented along the
lines of these. Nevertheless, the empirical results are presented in Chapter 4
with a different structure, adopting the categorisation in the literature, and
due to the quantifiable results, authors typically use a simpler classification
in model estimates than the one in this paper.
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Figure 2

Schematic illustration of the traditional monetary policy transmission channels
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3.1 Interest rate channel

The interest rate channel is the most basic channel of monetary policy
transmission. In this study, in line with Bofinger (2001, pp. 80-95), the
interest rate channel is interpreted broadly, usually as transmission explained
by interest rate changes (Figure 4). The alternative name for this mechanism
is the aggregate demand channel. In addition to the traditional interest rate
channel, this includes the credit channel as well, since that also captures the
direct or indirect effect of interest rate changes on spending.

3.1.1 Direct effect

The direct interest rate channel captures the direct impact of the interest
rate on interest rate-sensitive spending. The essence of the channel is
that spending (mainly investments) are in a negative correlation with the
(real) interest rate. This means that the slope of the IS curve capturing the
equilibrium of the commodities market is negative (Hicks 1937).° The negative
slope of the investment function is due to the following: if the rate of return on
investment projects follows a specific distribution, then a higher interest rate,
as the cost of capital, renders fewer projects profitable, and therefore fewer
projects will be realised.” Three approaches to the direct interest rate channel
are distinguished in the literature, depending on whether the IS-LM model is
accepted, and if not, how it is modified (Bofinger 2001, pp. 82-90).

3.1.1.1 Money view

The traditional money view uses the IS-LM'"" model. It assumes sticky
prices, thus equalling the real interest rate with the nominal interest rate. The
model contains three different financial assets: money, bonds (representing
either private or public debt) and the central bank reserves of commercial
banks, i.e. bank loans are not included in the model. The money supply is
exogenous: the central bank has complete control over the monetary base

°The other condition for the negative slope of the IS curve is that the marginal propensity to consume
be less than 1. The marginal propensity to consume is understood to be the derivative of consumption
with respect to real income.

'9This is our own interpretation.
'11S: see Footnote 5, LM: liquidity preference (or demand for money) = money supply.
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as well as the money multiplier. Therefore, the LM curve capturing money
market equilibrium has a positive slope, i.e. a higher interest rate is consistent
with higher real income (Figure 5).

Figure 5
The IS-LM model

L1
T
Y: Yo

Y

Note: r denotes the real interest rate, Y denotes real output. The dashed LM’ shows a tighter monetary poli-
cy stance (more limited money supply). Monetary tightening lifts r and reduces Y.

Source: Authors’ work based on Mankiw (2009, pp. 287-310).

The negative slope of the IS curve is the result of not only the above, but
also the so-called Tobin’s q effect (Tobin 1969). In Tobin's model, there are
two types of capital goods: old (existing) and new (investment). The prices of
the different forms of capital are in direct proportion to each other, and the
constant of proportionality is g: the price of new capital is p (which equals the
price of consumption goods), while the price of old capital is g*p. Another
assumption of the model is that both types of capital ensure the same C
constant real cash flow in perpetuity. Nevertheless, the expected return on
the two types of capital may differ: the real discount rate of new capital is R,
whilethatofold capitalisr,. Therefore, the following two equations hold true:"

p_Rl
C

ap=—. (2)
113

12 Except for the liquidity trap when the LM curve becomes horizontal.

13 Ahorizontal yield curve and positive discount rates are assumed here. In such a case, the present value
of an infinite constant cash flow series equals the quotient of the cash flow and the discount rate.
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The relationship below follows from the two equations:

e =—. (3)
q

This means that the returns are also directly proportional to each other, but the
constant of proportionality is the reciprocal of g. It is worth investing precisely
when the return on the new capital exceeds that on the old capital (R >r,), i.e.
if g > 1. In the context of a given R, the greater r. the smaller is g and thus the
fewer are investments. This is how the slope of the IS curve (in the domain of r,)
becomes negative (Figure 6). Alternatively, when considering the price of the
different forms of capital, it can be said that if g > 7, old capital is more expensive
than new capital, and therefore investors choose the cheaper, the new one, i.e.
they invest (see the asset price channel in subchapter 3.2.). If monetary policy
is able to determine r, (with a given R), then monetary tightening (raising r,)
leads to a reduction in g and investments.™

Figure 6
Tobin’s IS curve
re IS
gq<1
§ S
q>1
Y

Note: r, denotes the real discount rate of the existing capital, R is the (given) real discount rate of new capi-
tal, g is the price of the existing capital relative to new capital, while Y is real output.

Source: Authors’ work based on Tobin (1969)

The money view provides a moderately realistic picture of the operation
of modern economies.

- First, assuming exogenous money supply is not realistic. The operational
target of most modern central banks is the short-term interbank rate rather

“This is our own interpretation.
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than the monetary base. Therefore, the monetary base is determined
endogenously, based on the demand of private actors for central bank
money (Komaromi 2008). Furthermore, even if a central bank targets the
monetary base, it cannot determine the entire money supply, since that
also depends on the money multiplier. And the money multiplier is not
determined by the central bank alone (through the required reserve ratio),
as it is influenced by the decisions of private actors, too (through the ratio
of free reserves and the cash ratio). All in all, the central bank can only cap
money supply, it cannot set a floor to it.” “You could lead a horse to water
but you could not make him drink” (Friedman 1968, p. 1).

- Second, the modelis based on the capital market rather than the banking
system. This feature may capture the financing structure of the United States
well, but in the case of the euro area, for example, it is not realistic (ECB 2000).

3.1.1.2 Credit view (bank lending channel)

The credit view or the bank lending channel incorporates bank loans
into the IS-LM model. In the model of Bernanke and Blinder (1988), the
central bank’s money supply is still exogenous (the central bank targets the
monetary base), but the loans extended by commercial banks appear as
new elements. The IS curve is substituted for the so-called CC curve,'® which,
similar to the former, is in the interest rate—output plane, and it has a negative
slope. The difference is that the CC curve includes not only the commodities
market equilibrium but also the credit market equilibrium. If the central bank
determines a tighter stance, i.e. the monetary base is reduced, then both
the LM curve and the CC curve shift to the left (Figure 7). In this case, output
declines more than in the traditional model, and the interest rate of bonds
may even drop (since falling output considerably reduces the demand for
money). Bernanke (1993, p. 56) argues that “in addition to affecting short-

°>The maximum money supply = monetary base divided by the required reserve ratio. This happens when
banks do not hold free reserves, and currency in circulation is also zero. However, the minimum money
supply is zero. This is possible when the whole monetary base consists of the central bank reserves of
commercial banks, which do not create deposit money, and therefore neither cash nor deposits will be
held by the actors outside the banking system. The actual money supply can be anywhere between
the minimum and the maximum money supply.

'8 Commodities and credit.
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term interest rates, monetary policy affects aggregate demand by affecting
the availability or terms of new bank loans”.

Figure 7
The CC-LM model

Note: i denotes the interest rate of bonds, Y denotes real output. The dashed CC’ and LM’ show a tighter
monetary policy stance (more limited central bank money supply). Monetary tightening substantially redu-
ces Y, while its impact on i remains questionable.

Source: Authors’ work based on Bernanke and Blinder (1988)

Bernanke (2007) and Disyatat (2010) approach the banklending channel
differently than described above. Both authors deduce the channel from
banks’ so-called external finance premium. Monetary policy influences
banks’balance sheet and risk perception, and thus also their external finance
premium.” Tighter monetary policy increases banks’ external finance
premium, which is then passed on to customers. It should be noted that
Disyatat (2010) does not apply the loanable funds model (Kohn 1998, pp.
46-54), but instead uses the endogenous money supply theory. According
to this, the level of bank deposits does not constrain bank lending; on the
contrary, loans create deposits (Bain-Howells 2009, pp. 31-53 and 95-119).

3.1.1.3 Banking view

Bofinger (2001, pp. 53-90) constructs an IS-LM model in which bank
financing plays a crucial role, and he calls it the “banking view". In the
model, the money supply is endogenous, and the central bank decides on
the base rate. Credit supply (= money supply) by banks rises as a function

17 For more on the external finance premium, see the financial accelerator in subchapter 3.1.2.
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of the lending rate. Similar to the traditional model, the LM curve has
a positive slope here as well, but it is flatter than if the central bank targeted
the monetary base. Monetary tightening shifts the bank credit supply curve
to the left, thereby raising the lending rate and curbing lending. The rising
lending rate shifts the LM curve to the left as well, while leaving the IS curve
intact (Figure 8). This leads to a decline in aggregate demand. The main
claim of Bofinger is that the separation of the effects of monetary policy with
respect to the credit view is wrong (according to which the impact of the rise
in the short-term interest rate is coupled with an effect on the availability or
terms of new bank loans). Bofinger believes that there is only one impact.
This has an empirical result as well, since there is no use looking for effects in
addition to the rise in the base rate.

Figure 8
Bofinger’s IS-LM model

Ic

i1
Ic
io
Ic

Note: i denotes the bank lending rate, Y denotes real output. Since the central bank targets the interbank
interest rate rather than the monetary base, the LM curve is flatter than the traditional one. As a result of
monetary tightening (the rise in the base rate), the LM curve shifts to the left, and therefore the lending rate
increases, while output drops.

Source: Authors’ work based on Bofinger (2001 p. 89)

3.1.2 Indirect effect (financial accelerator, balance sheet channel)

3.1.2.1 The financial accelerator in general

During monetary policy transmission, the impact of the policy rate on
economic activity through the interest rate channel can be exerted not
only directly. The indirect impact of the interest rate on spending is called
the financial accelerator (Bernanke—Gertler-Gilchrist 1994). This name comes
from the fact thateven a small changein the interest rate influences spending
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(investments) substantially. In the literature, the financial accelerator is also
referred as the balance sheet channel, since the indirect effect of the interest
rate channel takes hold through the balance sheet of real economic actors.
Monetary policy exerts a strong indirect impact on investments and labour
demand by influencing firms’ and households’ balance sheet (cash flow and
profits).

The financial accelerator and the bank lending channel, which has
already been reviewed, comprise the credit channel. The operation of
financial markets is determined not only by demand from the real economy
but also the strategy of the actors offering credit instruments as well as their
adjustment to the real economic environment, which can actively influence
real economic activity (Bernanke 1983; Bernanke—Gertler 1989; Coric 2011).
In the analysis of the transmission mechanism, the effects based on the credit
supply strategy take hold through the credit channel. The functioning of the
credit channel can be divided into two subchannels: the financial accelerator
and the bank lending channel.

«The financial accelerator is based on the lending strategy of the lender
(bank) resting on its information about the borrower (company, household),
regarding the latter's creditworthiness, in line with which it makes
a decision with respect to the price and availability of the credit instrument.
The perception of creditworthiness depends on the capital position of the
borrower. In the literature, this effect is often identified as the balance sheet
channel concept (Bernanke 2007).

- However, the credit supply strategy is influenced not only by the perception
of the borrower’s creditworthiness in the eyes of the lender, but also
the opportunities of the lending bank for obtaining funds. The effects
of monetary policy on credit supply take hold by influencing banks
opportunities to obtain funds (bank lending channel). In this case, the
bank appears as the actor obtaining funds, and the lending party makes
a decision regarding funding.

7

The basis of the financial accelerator is information asymmetry
between the lender and the borrower. Usually borrowers have more
information than the economic actor extending the loan. At the time of the
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decision on disbursing the loan, the lender faces a so-called ex ante (prior)
information asymmetry, since it does not have access to all the information
on the quality and risks of the borrower’s project to be financed or the
objective of borrowing. After the disbursement, the lending party cannot
observe the activities of the borrower, the return on the investment or the
utilisation of the funds provided. This time, the lending party faces an ex
post (subsequent) information asymmetry (Coric 2011). Accordingly, if the
borrower is a company, while the lender is a commercial bank, the latter
takes a risk with the lending decision, and this risk can only be mitigated by
raising financing costs.

The gearing'® of the borrowing company is positively correlated with
the level of incentives for increasing information asymmetry. In the
context of an adverse capital position, the company’s external financing need
increases. Yet the less the borrower can participate in the financing of the
envisaged project by covering the risks with its equity, the more its incentives
forincreasing the information asymmetry rise. It becomes interested in using
external funds to have a project financed that has a borrowing requirement
beyond its capital position, and that is riskier and more expensive, because
in this scenario it incurs lower losses if the project fails. By contrast, the bank
runs a risk when extending the loan. The conflict of interest between the
lender and the borrower diminishes if the borrower becomes interested in
the success of the project to be financed, for example if the loaned funds are
only disbursed if an appropriate amount of equity is available. If the company
assumes a portion of the risks related to lending, the risk borne by the bank
decreases, which calls for less compensation during lending.

Depending on the opportunities of the lender for assessing risks, it
can influence credit supply through the price and availability of the
credit instruments. If it is assumed that the lender can partly or completely
manage the information asymmetry, it will place a great emphasis on the
comprehensive assessment of the creditworthiness of the credit applicant
and the monitoring of the project in order to mitigate the risks. In the case of
a bank lender, the bank can set the price of the credit instrument tailored to

'8 Gearing is understood to mean the ratio of the balance sheet total to equity.
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the customer to a certain extent, after assessing the extent of the risk arising
from the capital position of the credit applicant. In this case, credit supply
is influenced through pricing. By contrast, if it is assumed that the bank is
unable to efficiently assess the riskiness of its customers, it can prescribe
general collateralisation requirements, and if they are not met, the customer
cannot obtain the loan or only under restrictive conditions. In this case, the
bank influences credit supply through the amount of loans extended, i.e. the
availability of credit (credit rationing). In such a case, as a result of the negative
perception of the given capital position of the company, the credit applicant’s
project to be financed, which has an otherwise positive net present value,
may not get off the ground in the absence of the disbursement. Then the
failure of the project entails social costs as well.

When the financial accelerator takes hold, the lender also becomes
a source of moral hazard from a macroeconomic perspective. In line with
the financial accelerator effect, during a recession banks use the skim-off
principle, aiming to reach customers with a good credit rating, and excluding
actors with a weaker capital position or constraining their borrowing, thereby
increasing the inequalities and exacerbating the downturn.

3.1.2.2 The operation of the financial accelerator and its subchannels

The external finance premium is the difference between the cost
of external financing and the opportunity cost of equity financing.
This premium is (usually) increased by the company’s gearing. If the
company’s assets are denoted by A, equity by E and debt by D, and the return
on assets (weighted average cost of capital)’® is i, the return on equity is i
and the return on debt is i, the following correlation holds true:

A=E+D, (4)

E E
A A

PWACC.
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Let EFP denote the external finance premium. Then, based on (5):
A
EFPZiD_iEZE(iD_iA). (6)

Let i, depend on gearing (%). Let ¢ denote the derivative of the cost of
borrowing with respect to gearing, which is positive:

N
ot
Therefore, the derivative of the external finance premium with respect to

gearing can be determined:

JEFP i(é)—i LA
e \U\e) P)ET ®)

The second term on the right-hand side of Equation (8) is positive, and presumably
so is the first term, at least in the case of higher gearing.?' Therefore the sum is
also likely to be positive, i.e. gearing increases the external finance premium.

c 0. (7)

Box 1

Example for calculating the external finance premium

1) Acompany wishes to obtain aloan from a commercial bankfor financing itsinvestments.
The assets of the company are valued at HUF 1 million, and its equity is HUF 500,000.
The average yield of its assets on the balance sheet is 5 per cent. The interest payable
on its debt is in a linear correlation with the company’s gearing, it can be calculated by
multiplying the latter by ¢, which has a constant value of 0.03. How much is the external
finance premium set by the bank for the loan requested by the company?

A=1000000HUF; E=500 000 HUF; i, = 0.05;c=0.03

The company’s gearing % can be calculated from the known information, just like the
interest payable on the existing debt, i ;

A:Z; i,=2-0.03=0.06.
B

2 |n the calculation it was assumed that the first Modigliani-Miller theorem holds true, i.e. that WACC is
independent from the capital structure (Modigliani-Miller 1958).

*! For example, if there is a linear relationship between i, and gearing (iD =C§), itis easy to see that
gearing increases the external finance premium precisely if £ > £ When i, < 2c, this correlation holds
true in all c