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1 Introduction

The objective of this study is to investigate how monetary policy affects household
borrowing from the banking sector. There are at least two reasons to study the ef-
fect of monetary policy on household borrowing. The first reason is that it helps
us better understand the monetary policy transmission mechanism in the short to
medium term. If credit markets are an important channel for transmitting chan-
ges in monetary policy instruments to the real economy, changes in credit market
functioning can have important consequences for the overall monetary policy trans-
mission mechanism. The second reason is that a rapid credit growth may be related
to the build-up of financial risk in the economy as suggested by Schularick and Taylor
[2012]. An eventual materialization of these risks in the form of a financial crisis can
have a significant impact on the real economy many years into the future. This con-
cern underlies the idea that central banks should react to movements in asset prices
and credit, beyond what such movements imply for short-run aggregate demand and
inflation, by implementing so-called leaning against the wind policies.

There are both neoclassical and non-neoclassical theories explaining why credit
markets may be an important part of the monetary policy transmission mechanism
as explained by Boivin et al. [2010]. According to neoclassical theory, the interest
rate channel works through an effect on the user cost of capital and hence, on the
amount of investment spending by firms and households. To the extent that inves-
tment is debt-financed, changes in the monetary policy rate will affect the demand
for loans. For households, changes in short-term interest rates also create incenti-
ves for intertemporal substitution in consumption with consequences for savings and
borrowing.

The non-neoclassical channels generally involve some type of friction in credit
markets. The bank capital channel predicts that contractionary monetary policy
reduces credit quality and the value of bank assets. This leads to a decline in bank
capital which has a negative impact on lending capacity. The balance sheet channel

focuses on the role of collateral in mitigating asymmetric information and enforcement



problems. Contractionary monetary policy reduces collateral values which makes
lenders less willing to provide funds in the face of moral hazard and adverse selection.

Altogether, these theories predict that stricter monetary policy leads to a con-
traction of credit, whereas expansionary monetary policy leads to an expansion of
credit. However, the size of these effects is likely to vary across countries and insti-
tutional settings. This study is based on data from Sweden which is representative
of an institutional setting where banks dominate the financial system, variable-rate
loans are common and the bank has recourse to an individual’s assets and cash-flow
in case of default.

To estimate the causal effects of monetary policy, I use a measure of unexpected
changes in the Riksbank monetary policy rate, the repo rate, based on event studies of
high-frequency financial market data. These unexpected changes can, under certain
assumptions, be interpreted as exogenous monetary policy shocks. An advantage
of the high-frequency shock identification is that all relevant information is used
to separate exogenous monetary policy changes from endogenous reactions of the
central bank. Thus, it solves the problems of omitted variable bias and time-varying
parameters associated with the estimation of policy rules.

The measured monetary policy shocks are used to instrument for changes in the
monetary policy rate in an IV framework estimating the effects of monetary policy
on household credit growth and other macro variables. The method used is local
projections as proposed by Jorda [2005] and the method is henceforth called ”local
projection IV”.

The time period of study spans from 2003, when the relevant high-frequency fi-
nancial market data became available, until 2014, before the start of the Riksbank’s
quantitative easing program.! This is a period in which Sweden experienced a rapid
rise in house prices and an increase in household indebtedness. Therefore, it is of
particular interest to investigate what role monetary policy played in this develop-

ment. To the best of my knowledge, there are no other studies using high-frequency

'Since January 2015, the Riksbank has conducted so-called quantitative easing in the form of
large-scale purchases of Swedish government bonds.



identification of monetary policy shocks to identify the effect of monetary policy on
credit.

The estimated effects of monetary policy on macro variables are economically
meaningful which confirms that a high-frequency identification of monetary policy
shocks in combination with local projection IV is a useful method for estimating the
impact of monetary policy. The stock of credit is estimated to be 1.6 percent lower
two years after a 1 percentage point shock to the repo rate. This is a relatively modest
effect considering that the stock of credit on average grew by 7.8 percent per year
during the sample period. However, the estimated effect on credit is however not
statistically significant at the 95 per cent level.

The estimated response of credit to monetary policy is somewhat lower than the
response of GDP. This indicates that contractionary monetary policy is not an efficient
tool for reducing the credit-to-GDP ratio, at least not in the short run.

Section 2 presents an overview of related literature whereas Section 3 discusses
measures of monetary policy shocks. Section 4 presents the estimated effects of these

shocks on household borrowing and Section 5 concludes the paper.

2 Literature on monetary policy shocks and credit

The literature studying the impact of monetary policy on borrowing is not new but
has expanded since the recent financial crisis which occurred on the back of the rapid
credit expansion in the Unites States and many European countries.

Vector autoregressive models have been used to study the dynamic effects of mo-
netary policy on credit since the 1990’s. In an early contribution, Bernanke and
Blinder [1992] use a four-variable monthly VAR to study the effects on bank balance
sheets of a shock to the federal funds rate. They find that banks initially react to a
contractionary monetary policy shock by selling off securities but, in the long run, the
entire adjustment in bank assets falls on loans. More recently, Assenmacher-Wesche
et al. [2008] use data from 18 OECD countries for the period 1986-2008 in a panel

VAR. They find that the effect of monetary policy on credit is mostly small and



uncertain but with significant cross-country differences.

Robstad (2016) studies the effect of monetary policy on credit in Norway by ex-
tending the Bayesian VAR of Bjérnland and Jacobsen (2010). The results show that
monetary policy has a moderate effect on credit, which is robust across several identi-
fication schemes, but that the credit-to-GDP ratio actually rises after a contractionary
monetary policy shock. In contrast, Laséen and Strid [2013] estimate a Bayesian VAR
on Swedish data and find that a positive monetary policy shock leads to a fall in both
real household debt and the debt-to-GDP ratio.

Bernanke and Blinder [1992] and most subsequent VAR studies identify the effects
of monetary policy by making assumptions about the central bank information set
and the functional form of the central bank reaction function. By assuming a linear
reaction function, monetary policy shocks can be estimated as the fitted residuals
from an OLS regression of the central bank’s policy instrument on variables in the
assumed information set. The typical structural VAR specification assumes that the
central bank’s information set is captured by relatively few macro variables. However,
factor-augmented VARs can include factors based on hundreds of variables, which
potentially allows for a much richer information set.

Most commonly, a recursiveness assumption is applied to identify the dynamic
responses to monetary policy shocks. It assumes that these shocks do not have a
contemporaneous effect on the economic variables included in the VAR (Christiano
et al. [1999]). Other prominent approaches involve sign restrictions on the responses
of other variables (see, for example, Uhlig [2005])

In addition, monetary policy shocks can be obtained from a narrative analysis of
historical records (see, for example, Romer and Romer [2004]) and from the calibra-
tion or estimation of dynamic stochastic general equilibrium models. Ramey [2016]
provides an excellent survey of the identification of macroeconomic shocks in general
and monetary policy shocks in particular.

The emergence of high-frequency financial market data has allowed for new met-
hods of identifying unexpected changes in monetary policy as explained in detail by

Kuttner [2001]. Under certain assumptions, these monetary policy surprises can be



interpreted as exogenous monetary policy shocks. Various methods are used to ex-
tract these shocks and combine them with dynamic low-frequency macro models. For
example, Bagliano and Favero [1999] construct a shock series based on a continuous-
zero coupon yield curve for the US and Germany and include it as an exogenous
variable in a VAR model. Cochrane and Piazzesi [2002] use unexpected changes in
euro-dollar rates to construct a daily shock series and include the monthly sum of
shocks in a VAR. Barakchian and Crowe [2013] use factor analysis to extract the com-
mon components of six monthly federal funds futures rate contracts and use shocks
to the level factor as a proxy for monetary policy shocks in a monthly VAR.

Using Swedish data, De Rezende [2017] and Brubakk et al. [2017] derive shocks
to the Riksbank repo rate as well as to the repo rate path.

The current study is similar in spirit to Gertler and Karadi [2015] who employ
the so-called external instrument or proxy SVAR method developed by Stock and
Watson [2016]. However, whereas their method uses the externally identified shock
series to instrument for shocks derived from a traditional VAR, I use the externally
identified shock series to instrument for actual monetary policy changes in line with
Stock and Watson [2017]. This is due to the properties of the externally identified

shock series as discussed in the next section.

3 Measuring monetary policy shocks

This section discusses the assumptions needed to identify exogenous monetary policy

shocks using data on market interest rates and presents a shock measure based on

Swedish data.



3.1 Assumptions needed to measure exogenous monetary po-

licy shocks from market data

In order to estimate the causal effect of monetary policy, we need to identify an ezo-
genous variation in monetary policy.? These exogenous changes represent deviations
from the expected central bank reactions to the state of the economy. A starting point
for finding exogenous changes in monetary policy is therefore to look for unexpected
monetary policy changes.

To identify unexpected monetary policy changes, we exploit the efficient market
hypothesis which states that asset prices reflect all available information including
expected future monetary policy. This means that monetary policy expectations of
financial market partcipants can be measured via market interest rates that are close
proxies for forecasts of the monetary policy stance. For example, Kuttner [2001]
shows that Federal funds futures provide good forecasts of the Federal funds rate. To
distinguish between expected and unexpected changes in monetary policy, we consider
a sufficiently short time period after a monetary policy announcement such that the
announcement is the only new information becoming available to the market during
that time. Movements in market interest rates observed in that time window should
then only reflect new information presented in the monetary policy announcement.
Hence, it should only reflect changes in monetary policy that are unexpected by
financial market participants.

Assuming that we want to measure the unexpected component of the Riksbank’s

main monetary policy instrument, the repo rate, we want to find:
~UNET ected ~TEePO *TEePO
Agyrerpected — grepe [ 1P (1)

where s refers to the time of the monetary policy announcement.
As pointed out by Barakchian and Crowe [2013], four assumptions need to be

fulfilled for these unexpected movements in market interest rates to be interpreted

2 As pointed out by Ramey [2016], what the monetary policy literature refers to as “shocks” are
not necessarily primitive economic shocks but rather exogenous instruments for changes in monetary
policy.



as exogenous monetary policy shocks. The first assumption is that we can observe
a market interest rate which is a close proxy for the expected monetary policy rate.
In practice, this observed interest rate may not be a perfect measure of expected
future monetary policy, but is likely to contain a small risk premium. The second
assumption is that there is no systematic variation in the risk-premium part of the
observed interest rate at the time of monetary policy announcements. The presence
of unsystematic measurement error can also be a problem since it leads to a classical
errors-in-variables problem. An attenuation bias resulting from unsystematic measu-
rement error leads us to understate the estimated effects of monetary policy on macro
variables.

The third assumption is that no other news affecting market interest rates is
systematically released in the time window in which the monetary policy shock is
measured. This assumption may be incorrect if the central bank publishes new data
in its monetary policy report. To the best of my knowledge, no new data is published
in the monetary policy reports of the Swedish central bank.

Even if we can identify unexpected changes in interest rates which are related to
monetary policy announcements, this does not necessarily imply that they are exo-
genous. The fourth and perhaps most problematic assumption is that the measured
policy shocks do not reflect the central bank’s private information about the future
state of the economy. If the central bank has access to information about the eco-
nomy that is not available to financial markets, future economic developments may be
interpreted as a consequence of an exogenous policy shock whereas, in reality, policy
was changed in anticipation of those future economic developments. For example, if
the Riksbank cuts interest rates in anticipation of an economic recession which could
not be forecasted by the market, we may see a fall in economic activity following the
negative monetary ”policy shock”. Once more, this bias will lead to an underesti-
mation of the effects of monetary policy on the economy. However, with the wide
availability of economic information, it is plausible to assume that the Riksbank has
no more information about the future state of the economy than market partcipants.

Assuming that the above requirements are fulfilled, we can use measures of unex-



pected changes in monetary policy as measures of exogenous monetary policy shocks.
However, the question still remains why exogenous monetary policy shocks would
exist in modern economies where central banks normally claim that monetary policy
decisions are endogenous responses to economic developments. Nevertheless, there
are multiple ways in which a central bank can adjust its monetary policy instruments
endogenously to economic developments. The fact that there is no universal rule
on how monetary policy should be conducted leaves room for shocks to the mone-
tary policy reaction function. A change in the composition of the monetary policy
committee or a monetary policy-maker updating her views on how monetary policy
should respond to the economy are examples of events that can generate exogenous
monetary policy shocks. Our shocks can thus be interpreted as changing preferen-
ces of the monetary authority, which are not known by financial markets before the

monetary policy announcement.

3.2 Conceptual differences between high-frequency and VAR

shocks

The conceptual difference between high-frequency shock measures and shock measures
generated from a recursive VAR can be illustrated by the following example. Let us

assume that the central bank follows the policy rule:

i = P+ Oy + OyYy. (2)

However, from time ¢ + 1 and onwards, the central bank decides to also give some
weight to the exchange rate fx in its monetary policy decision. Hence, there is a shift

in central bank preferences such that the time ¢ 4+ 1 policy rule is:

i1 = P+ OnTip1 + PyYi1 + Ppa f41. (3)

If this change in preferences is revealed at the time of the monetary policy deci-

sion, the high-frequency event-study identification method will classify the observed



movements in financial market prices as the results of an exogenous monetary policy
shock. However, if the change in preferences is announced before a monetary policy
meeting, financial market prices will adjust before the meeting and this adjustment
will not be identified as a monetary policy shock by the high-frequency event-study
approach. Some exogenous monetary policy shocks may thus be classified as endoge-
nous monetary policy changes. Any actual adjustment of monetary policy instruments
to the exchange rate ¢, fz,11 taking place at later monetary policy meetings will be
correctly classified as part of endogenous monetary policy (endogenous to the decision
rule prevailing at time ¢ + 1).

In contrast, a recursive VAR based on the previous policy rule will identify a

deviation €,,; from the monetary policy rule

iyl = P+ PrTlep1 + Pyler1 + €441 (4)

where €41 = ¢, f2e 41 Will be classified as an exogenous monetary policy shock. The
VAR based on the previous policy rule will also classify all subsequent central bank
responses to the exchange rate as monetary policy shocks, although the exchange rate
is now part of the central bank reaction function. Some arguably endogenous mone-
tary policy changes will thus be classified as exogenous monetary policy shocks. Thus,
we can expect to measure larger and more frequent monetary policy shocks based on
the VAR~framework as compared to the high-frequency event study approach.
Assuming that the four conditions for identifying high-frequency financial market
shocks listed above are fulfilled, the high-frequency event-study method will identify
shocks that are truly exogenous. However, the method will fail to identify all exoge-
nous monetary policy shocks. The VAR model is, on the other hand, likely to classify
endogenous monetary policy shocks as exogenous changes in monetary policy which is
a more serious problem. Table 1 presents a summary of ability of alternative methods

to correctly classify exogenous and endogenous monetary policy changes.
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Table 1: Methods’ classification of monetary policy changes

Recursive VAR High-frequency
Expected | Unexpected | Expected | Unexpected
END reactions to info in VAR correct correct correct correct
END reactions to info not in VAR | incorrect incorrect correct correct
EXO monetary policy changes correct correct incorrect correct

END refers to endogenous and EXO refers to exogenous. Expected refers to the fact that the
change was expected by financial market participants and Unexpected refers to the change not

being expected by financial market participants.

3.3 A shock measure based on interest-rate swaps

Short-dated so-called STINA-swaps can be used to measure expectations of the Riks-
bank repo rate.> The STINA swap-rate represents the exchange of a fixed and a
floating rate where the floating rate is STIBOR T/N, that is the interbank rate from
tomorrow to the day after tomorrow. The fixed rate should therefore represent the
expected average STIBOR T/N over the duration of the contract which is between 1
month and 1 year. The expected average interbank rate should be a close proxy for
the expected repo rate over the same time horizon, especially for the 1-month con-
tract for which the credit risk is normally low.* An advantage of the STINA contract
is that intraday data are available which makes it possible to measure STINA swap
rates shortly before and shortly after the monetary policy announcement. In this
way, we can better separate the effect of monetary policy news on financial market
prices from the effects of other events occurring on the same day.® One drawback is

that intraday data on the STINA swap rate are only available since 2003, which gives

3STINA stands for Stockholm Tomorrow Next Interbank Average.

4The Stibor T/N generally trades at the repo rate plus a fixed risk premium of 10 basis points.

5Monetary policy announcements generally take place at 9:30 am. In practice, we observe changes
in the STINA rate between 9:15 and 12:15 to ensure that we have captured the full adjustment to
the monetary policy news announcement.
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a rather short time period for this study.

The STINA 1-month contract should reflect the average expected repo rate during
the month, but repo rate changes are always implemented on the first Wednesday
after the monetary policy announcement, which means that each contract covers a
period in which the old repo rate prevails. Hence, based on the methodology in use at
the Riksbank, the following adjustment is made to measure an unexpected monetary

policy shock (see appendix A for details):

[i5TINA — STINAY (1) + 1)

T2

ShOCk’S — Aignerpected —

(5)

where s is the time of the monetary policy announcement, 71 is the number of days
until the implementation of the new repo rate and 7 is the number of days from the
implementation of the new repo rate until the maturity of the contract. This means
that 71475 is the total length of the contract. Fransson and Tysklind [2016] show that
a shock measure based on the STINA 1-month swap rate has a large and significant
impact on both shorter and longer bond rates as well as on lending rates to firms and

households.

3.4 From daily to quarterly shock measures

In Section 4, I use the monetary policy shock measures as instruments in the empirical
models linking monetary policy to credit. An important question is how to combine
the daily series of measured shocks with quarterly macro data. One option would
be to aggregate all shocks occuring in each quarter to a quarterly shock. However,
this method may not work well since the effect of a policy shock on the economy will
differ depending on whether it occurs early or late in the quarter.

Following Gertler and Karadi [2015], I therefore create a measure of the intensity
of the shock in each quarter. This measure is obtained by first calculating a series of

cumulated daily shocks over the full sample where the cumulated shock at day d is
d
shocky = Z shocks. (6)

s=1

12



Then, I create a quarterly average of the cumulated series where the observation at
quarter t is
Zi al shock§
qay = —dg“ —ar (7)
where T is the number of trading days in quarter ¢.
The difference in quarterly averages is used as measures of quarterly monetary
policy shocks
shock, = qa; — qa;_.. (8)

This shock measure is meant to capture the change in the average policy rate between

two subsequent quarters that is due to monetary policy shocks.

3.5 Properties of the monetary policy shock series

Descriptive statistics of the derived daily and quarterly monetary policy shock series
are summarized in Table 2. Both the daily and the quarterly series are slightly ne-
gative on average (-0.02 and -0.03 percentage points, respectively) coinciding with
an overall downward trend in interest rates globally. The negative averages are so-
mewhat surprising since, in a rational expectations equilibrium, market participants
would be right on average. However, a t-test indicates that the mean of the series is
not statistically different from zero. We also see that the quarterly shock series has a
lower minimum value than the daily series, reflecting several occasions of unexpected
monetary policy easing in the same quarter.

Table 2 shows that the daily and quarterly shock series are positively correlated
with actual monetary policy changes. More surprisingly, they are also positively cor-
related with expected monetary policy changes. This is further confirmed by Figure 1
showing actual changes of the monetary policy rate and the derived measures of quar-
terly monetary policy shocks. Two things can be noted from Figure 1. First, there
is an asymmetry between repo rate hikes and repo rate cuts. The repo rate increa-
ses in 2006-2007 and in 2010-2011 were largely in line with the market expectations.

In contrast, the Riksbank has sometimes surprised the market by a more expansive

13



monetary policy than expected by market participants. Second, we see that unex-
pected repo rate cuts are often accompanied by expected repo rate cuts. This shows
that market participants have generally been right about the direction of monetary
policy changes but have underestimated their magnitude. One interpretation of this
phenomenon is that the Riksbank has continuously changed its policy rule to con-
duct a more expansive monetary policy than expected by the market participants,
based on their previous knowledge of the Riksbank’s reaction function. This may re-
flect continuously shifting preferences of central bank policy-makers towards a more
expansionary monetary policy. The alternative is that market participants do not
understand central bank preferences, which means that our measures of exogenous

monetary policy shocks are invalid.

Table 2: Descriptive statistics of monetary policy shock series

Descriptive statistics (percentage points)

Mean Median Min Max Std. dev.

Daily -0.02 0.00 -0.42 0.18 0.10
Quarterly -0.03 0.00 -0.60 0.11 0.14

Correlation coefficients

. ted . ted . . ted
Corr( Az, Peret s APy Corr(Ady, Ady"Pee?)

Daily 0.45 0.69
Quarterly 0.51 0.72

The daily shock series refers to unexpected monetary policy changes on days of monetary policy

meetings. Expected monetary policy, Ai¢™***® refers to the difference between actual and unex-

pected monetary policy changes.

Figure 1 shows large negative shocks in Q4 2008 and Q1 2009, which reflect the
large unexpected monetary policy easing at the height of the financial crisis. On
the one hand, these shocks are much larger than the normal variation in the series,

which could justify removing them altogether if we are only interested in the effects
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of monetary policy under more normal circumstances. On the other hand, they are
possibly the most important observations of unexpected monetary policy changes in

this time period and I have therefore included them in the sample.

3.6 Incorporating the shock series in a dynamic model

If the series measuring monetary policy changes that are unexpected by market par-
ticipants represents an exogenous component of monetary policy, it is a candidate
instrumental variable for monetary policy. Stock and Watson [2017] list the conditi-
ons that need to be met for our shock series to be a valid instrument. The instrument
relevance condition and the instrument exogeneity conditions are familiar from the
microeconometric literature. The positive correlation between unexpected and actual
repo rate changes displayed in Table 2 implies that the instrument relevance condi-
tion is met. The instrument exogeneity condition follows from the assumption that
we have identified exogenous shocks to monetary policy. A third assumption is that
the instrument needs to be uncorrelated with past monetary policy shocks. It turns
out that the shock series lagged by one to eight quarters are not statistically signifi-
cant predictors of the current shock series. This means that the effect of monetary
policy on macro variables can be estimated by 2SLS with our measured shock series
as an instrument for endogenous monetary policy changes.

An alternative approach would be to estimate the effect of monetary policy by
directly regressing the variable of interest on the derived monetary policy shock se-
ries similar to Romer and Romer [2004]. However, the positive correlation between
unexpected and expected monetary policy changes displayed in Table 2 implies that
the estimated effects of unexpected monetary policy changes would also capture the
response to expected monetary policy changes. Hence, the resulting omitted variable

bias would lead to an overestimation of the effects of monetary policy.
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4 Estimating the impact of monetary policy on
household borrowing

The primary interest lies in the impact of monetary policy on household credit but
the effects on output and inflation are also presented to facilitate the comparison with

other studies and methods.

4.1 Local projection IV

The objective is to explain how household credit depends on current and past changes
in the repo rate instrumented by the measured shock series. The fact that shocks
are identified outside of the model means that monetary policy is allowed to have an
immediate impact on macro variables.

The approach taken is a local projection method as presented by Jorda [2005],
which implies that a separate equation is estimated for each time horizon. The
advantage of the linear projection method is that it is more robust to non-linearities
in the responses to monetary policy shocks.

The local projection IV can be represented as a two-equation model where Equa-
tion 9 aims at separating repo rate changes into their endogenous and exogenous
components and Equation 10 describes the structural relationship between monetary
policy and the variable of interest y; which represents household credit growth, GDP

growth and inflation, respectively:

Arepo, = Oshock, + uq 4, (9)

Yt+h — BhATQPOt + U2 t+h- (10)

If the shock series measures truly exogenous monetary policy changes, there is no
reason to expect any correlation between these shocks and other variables. Therefore,
no additional control variables should be needed. The error term w;;y, is serially
correlated for all horizons except h = 0 which requires a correction of standard errors.

For each regression of horizon h, I obtain the HAC weighting matrix according to

16



Newey-West with a maximum lag-lenght h.

The quarter-on-previous-quarter growth rate of household credit, depicted in Fi-
gure 2 is derived from the nominal stocks recorded in the Financial accounts.® GDP
growth is measured as the seasonally adjusted quarter-on-previous quarter growth
rate of real GDP. Figure 3 shows a sharp drop in GDP growth in Q4 2008 during the
global financial crisis and a dummy variable has been added to account for this event.
Inflation is represented by the year-on-year consumer price inflation, net of changes
in the interest rate. The yearly, and not quarterly, inflation rate is used since the
central bank inflation target is formulated in terms of a yearly rate. This time series
is depicted in Figure 4.

As described above, we can measure STINA-based monetary policy shocks using
intraday data from Q1 2003 and this determines the starting date of the sample. In
order to focus on the period when monetary policy was primarily conducted by chan-
ges in the repo rate as well as communication about future repo rate changes, the
sample ends in Q4 2014. Hence, I exclude the period since January 2015 when the
Riksbank has conducted so-called quantitative easing in the form of large-scale pur-
chases of Swedish government bonds. This means that there are in total 48 quarterly
observations. Because of the short sample length, I limit the forecast horizon h to
eight quarters. The model parameters are estimated using 2SLS and the coefficient
Br gives the effect on ;) of a monetary policy shock occurring in quarter ¢. In the
VAR terminology, (), represents the impulse-response of y at horizon ¢ + h to a shock
occuring in time ¢.

The impulse-response of credit growth to a 1 percentage point monetary policy
shock is displayed in Figure 6. It shows a negative effect of monetary policy on
credit growth with the largest response, -0.5 percentage points, occuring after three
quarters. The effect is relatively modest considering that the average credit growth
has been 1.9 percent per quarter in this time period. It is also within one standard

deviation of credit growth (0.65 percentage points). The cumulative effect after two

6Tt should be noted that there is some measurement error in the time series since stock changes
also represent banks’ sales and purchases of loans.
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years is -1.6 percent on the total stock of credit. Also this is a relatively modest effect
considering that the stock of credit on average grew by 7.8 percent per year. The
estimated coefficients are not statistically significant at the 95-percent level.

The response of GDP growth depicted in Figure 7 displays the hump-shaped
pattern typically associated with impulse-responses to monetary policy shocks. The
sharp drop in GDP growth after four quarters is both statistically and economically
significant. The maximum effect on GDP growth of -1.3 percentage points is large
compared to the average quarterly GDP growth rate of 0.5 percent. It is also more
than one standard deviation (1.08 percent) of GDP growth.

The cumulative effect on GDP over two years is -2.2 percent. If omitting the
initial large increase in GDP, the cumulated response of GDP is larger. However, the
borderline statistically significant initial increase in GDP indicates that the identified
shocks may partly be unexpectedly big responses to, rather than the causes of, GDP
developments which may indicate an endogeneity problem.

Figure 8 shows that inflation starts to fall after three quarters with no apparent
price puzzle and this drop in inflation is statistically significant. After two years, the
price level is -1 percent lower than what it would have been in the absence of the

monetary policy shock.

4.2 Robustness analysis
4.2.1 Linear dependence on shocks

An alternative to the linear projection method is to assume that macro variables
depend linearly on current and past monetary policy changes similar to Romer and
Romer [2004]. If the true relationship between the variables is linear, this approch
will imply a more efficient estimation. Once more, I implement this method in a

two-equation model of the form:

Arepoy = Oshock; + uy 4, (11)

18



8
Y = ZﬂjATBPOt—j + Uy, (12)

=0

where y; represents household credit growth, GDP growth and inflation, respecti-
vely. Also, in this case, a dummy variable is included to account for the sharp drop
in GDP in Q4 2008 following the global financial crisis. Once more, the parameters
are estimated by 2SLS.

The estimated impulse-responses are presented in Figures 9, 10 and 11. Confidence
intervals are based on the unrestricted residuals bootstrap as described by Davidson
and MacKinnon [2010] with the formula presented in appendix B.”

We see that the impulse-responses for all three variables are relatively similar to
the local projection results but the effects of monetary policy are somewhat more
muted and more erratic. The drop in GDP growth is statistically significant whereas

the effects of monetary policy on credit and inflation are not.

4.2.2 Vector autoregressive model

As discussed in Section 2, the most common method used to identify monetary policy
shocks in the VAR literature is by the recursiveness assumption (Christiano et al.
[1999]). It is therefore interesting to compare the above results with the results
generated from a recursive VAR estimated on the same sample.

Figure 12 shows the impulse-response functions of a recursive VAR with the chole-
sky ordering; inflation, GDP, loan growth and the monetary policy rate. By ordering
the interest rate last, we assume that monetary policy does not have a contempora-
neous effect on any of the other variables. Two lags of the variables are included as
well as a dummy variable to account for the financial crisis.

The overall pattern of the variables is relatively similar to the local projection
findings except for inflation which now displays a price-puzzle. The magnitudes of the
effects are, however, slightly different with monetary policy having a larger negative

effect on credit but the effect on GDP is only half compared to what we found with

"Bootstrap methods for hypothesis tests often perform better than tests based on asymptotic
theory in small samples where the error term is not necessarily normally distributed.
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the local projection IV method. The estimated impulse-response of credit is now
statistically significant, whereas the effects of monetary policy on other variables are
not.

The somewhat different results are not surprising when comparing the shock series
derived from financial market data to the residuals from the interest rate equation of
the recursive VAR. The two series, displayed in Figure 13, have a positive correlation
of 0.44 which suggests that they classify the same monetary policy changes as exoge-
nous shocks to a relatively high degree. However, Figure 13 shows that the recursive
VAR to a much larger extent classifies monetary policy changes as exogenous shocks,
which is also expected based on the discussion in Section 3. That monetary policy
is exogenous to such a large degree is hardly consistent with the idea of modern cen-
tral banks devoting considerable resources to economic analysis and tailoring policy

responses to economic conditions.

4.3 Discussion of results

The estimates obtained from the local projection IV method are mostly economically
resonable which confirms that this is an interesting new method for estimating the
impact of monetary policy on macro variables. However, the estimated impulse-
response functions are surrounded by uncertainty which is not surprising given the
limited data sample available for the study. A longer time series with larger monetary
policy shocks would possibly improve the conditions for statistical inference.

Table 3 shows a comparison of the estimated impact of monetary policy on hou-
sehold credit and GDP in studies of Swedish data. The estimated effect on credit
in the local projection IV framework is of the same magnitude but somewhat larger
than the findings of Laséen and Strid [2013] and somewhat smaller than the findings
of Assenmacher-Wesche et al. [2008].

However, the estimated impact of monetary policy on GDP varies significantly

more across the studies. The local projection estimates above indicate that the cu-

8However, the results are not entirely comparable since Assenmacher-Wesche et al. [2008] are
considering real credit.
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mulated response of credit is somewhat weaker than the cumulated response of GDP
which suggests that contractionary monetary policy may not help reduce the credit-
to-GDP ratio, at least not in the short run. However, this finding is contrary to the
other results displayed in Table 3. The differences in estimates imply that choices
of identifying assumptions and estimation methods are important for our conclusions
about the effects of monetary policy. Further comparison of results based on high-
frequency identification and local projection IV to results based on other methods is

an interesting area for future research.

Table 3: Effect on levels after 2 years (percent)

household credit GDP

This paper local projection -1.6 -2.2
This paper VAR -2.7 -2.6
Laséen and Strid [2013] -1.4 -0.4
Assenmacher-Wesche et al. [2008] -2.0 -0.8

Effects of a 1 percent positive monetary policy shock. The reported results from other studies are

based on a visual inspection of figures.

5 Conclusion

The aim of this study is to shed light on some of the intermediate steps in the mo-
netary policy transmission mechanism by investigating the effect of monetary policy
on household borrowing in Sweden. The investigation is carried out by combining
high-frequency monetary policy shocks with a local projection IV framework.

The estimated effects are mostly economically meaningful which confirms that
this is an interesting new method for studying the impact of monetary policy on
macro variables. The stock of credit is estimated to be 1.6 percent lower two years
after a 1 percentage point shock to the policy rate. This is a relatively modest effect

considering that the stock of credit on average grew by 7.8 percent per year. However,
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the estimated effect on credit is not statistically significant at the 95 per cent level.
Moreover, the estimated response of credit is somewhat weaker than the response
of GDP. This indicates that contractionary monetary policy may not be an efficient

tool for reducing the credit-to-GDP ratio, at least not in the short run.
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Actual repo rate changes and measured monetary policy shocks (percentage points)

Figure 1
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Figure 2: Household credit growth (percent)
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Quarter-on-previous-quarter growth rate of Swedish monetary financial institutions’ lending to hou-

seholds. Nominal values. Seasonally adjusted with Eviews X13.

Figure 3: GDP growth (percent)
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Quarter-on-previous-quarter growth of real GDP. Seasonally adjusted.

26



Figure 4: Inflation (percent)
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Year-on-year inflation net of interest rate changes.

Figure 5: Riksbank repo rate (percentage points)
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Quarterly average of Riksbank repo rate.
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Figure 6: Impulse-response of household credit growth - local projection IV
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The dashed lines indicate a 95 percent

Figure 7: Impulse-response of GDP growth - local projection IV
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Effect of a 1 percentage point exogenous repo rate increase. The dashed lines indicate a 95 percent

confidence interval.



Figure 8: Impulse-response of inflation - local projection IV
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Effect of a 1 percentage point exogenous repo rate increase. The dashed lines indicate a 95 percent
confidence interval.

Figure 9: Impulse-response of household credit growth - linear model
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Effect of a 1 percentage point exogenous repo rate increase. The dashed lines indicate a 95 percent
confidence interval.
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Figure 10: Impulse-response
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Effect of a 1 percentage point exogenous repo rate increase. The dashed lines indicate a 95 percent

confidence interval.

Figure 11: Impulse-response of inflation - linear model
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Effect of a 1 percentage point exogenous repo rate increase. The dashed lines indicate a 95 percent

confidence interval.
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Figure 12: Impulse-responses from VAR cholesky identification

(a) GDP growth (b) Household credit growth

2 2

1.5 15

1 1
05 //\\\\ 05

. N T e
05 \\\ NS 0.5 o R . -
1 \\\\\ '7//”,/”//‘ 1 / T T )

1.5 o -1.5

20 1 2 3 4 5 6 7 8 720 1 2 3 4 5 6 7 8

(c) Inflation (d) Repo rate

2 2

1.5 15

! U 1 \\\\\

05 /// \\\\\\\\\\\ 05t A \\\\\\

, - " -~

0 /\\\\ e o A o Theel_ o
05 \\x\‘\‘x—u;x\i“_i 05 e T
1 1

1.5 -1.5

20 1 2 3 4 5 6 7 8 720 1 2 3 4 5 6 7 8

The charts show the effects of a 1 percentage point positive monetary policy shock. The dashed

lines indicate a 95 percent confidence interval.
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Appendix A

Derivation of unexpected STINA shock measure

Let s be the time of the monetary policy announcement. Period 1 is the period
from the announcement of a (potentially new) repo rate until the implementation of
that repo rate. Period 2 is the period between the implementation of the new repo
rate until the maturity of the STINA-contract. 7 is the number of days in period 1,
that is the number of days during which the old repo rate prevails. 75 is the number
of days in period 2, that is the number of days during which the (possibly) new repo

rate prevails. 71475 is the total lenght of the contract, that is 30 days. Let zf/ " and
z';/ " represent the average STIBOR t/n in period 1 and period 2, respectively. The
STINA rate just prior to the repo rate announcement is denoted iST/N4. Then, we

have:

. t/n 1 t/n 2
1 + ZSSTINA T1 + T2 _ 1 + Es[zti/ ]L 1 + ES[ZtZ/ ]L (1)
100 360 100 360 100 360

By taking logs and using the fact that in(1 + z) ~ z for small x we get:

sTina(T1+ T2) t/ny T1 t/ny T2
AESNLE VAP N A I o L) I SN 9
ks 360 i 355 Esliz lagg 2)
STINA(7 4 7)) & B[t + B, [iY™)m (3)

The STINA swap rate can thus be expressed as the average of the STIBOR T /N

over the horizon of the contract (7, + 7).

.t/n t/n
ssriva  Blif"m + Eili "

s - (T1+T2>

or equivalently

ssriva o B[ ")(m) + Bealiy") () 5)
st (Tl -+ T2>

The change in the STINA swap rate around the monetary policy announcement
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.t/n .t/n .t/n .t/n
JSTINA _ ;STINA ES[Zl/ J7i — ES*I[Zl/ s Es[%/ J7 — Esfl[h/ |72
# s—1 (Tl + Tg)

(6)

Since the repo rate before the monetary policy announcement is known, we have

E,[i/"=E,_1[i/"] and the expression can be simplified to

iSTINA o l-STINA ~ (ES [Zg/n] _ Es—l[lé/n])(TQ) (7)
5 st (7'1 —+ 7'2)

Since the risk-premium is assumed to be constant, we have
Aignexpected _ Es[lg/n] N Es—l[lg/n] (8)

so that:

Al-une:vpected _ [ifTINA B isSTIINAKTl + 7—2)
s

T2
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Appendix B

The bootstrap data generating process is:

where
n/(n— )"0,

The studentized bootstrap confidence intervals are constructed according to the
procedure in Davidson and MacKinnon [2004]. T generate the bootstrap samples y;

where k=1,...,B=1000 and compute the bootstrap t-statistic for each 3;:

e by )

tz - T(yl:7ﬁj) - s
k

where s; is the standard deviation of the parameter estimate in bootstrap sample

k. The observed test statistics ¢} are sorted from the smallest to the largest and the

asymmetric equal-tail bootstrap confidence interval can be expressed as:
1851, Biul = (85 — 88,t1_(ay2): Bi — 88;t{a)2)]

where tz‘a /2) is the 25th entry and t{f(a /2) is the 975th entry in the sorted list.

35



Earlier Working Papers:

For a complete list of Working Papers published by Sveriges Riksbank, see www.riksbank.se

Estimation of an Adaptive Stock Market Model with Heterogeneous Agents 2005:177
by Henrik Amilon

Some Further Evidence on Interest-Rate Smoothing: The Role of Measurement Errors in the Output 2005:178
Gap

by Mikael Apel and Per Jansson

Bayesian Estimation of an Open Economy DSGE Model with Incomplete Pass-Through 2005:179
by Malin Adolfson, Stefan Laséen, Jesper Lindé and Mattias Villani

Are Constant Interest Rate Forecasts Modest Interventions? Evidence from an Estimated Open 2005:180
Economy DSGE Model of the Euro Area

by Malin Adolfson, Stefan Laséen, Jesper Lindé and Mattias Villani

Inference in Vector Autoregressive Models with an Informative Prior on the Steady State 2005:181
by Mattias Villani

Bank Mergers, Competition and Liquidity 2005:182
by Elena Carletti, Philipp Hartmann and Giancarlo Spagnolo

Testing Near-Rationality using Detailed Survey Data 2005:183
by Michael F. Bryan and Stefan Palmqvist

Exploring Interactions between Real Activity and the Financial Stance 2005:184
by Tor Jacobson, Jesper Lindé and Kasper Roszbach

Two-Sided Network Effects, Bank Interchange Fees, and the Allocation of Fixed Costs 2005:185
by Mats A. Bergman

Trade Deficits in the Baltic States: How Long Will the Party Last? 2005:186
by Rudolfs Bems and Kristian Jénsson

Real Exchange Rate and Consumption Fluctuations follwing Trade Liberalization 2005:187
by Kristian Jonsson

Modern Forecasting Models in Action: Improving Macroeconomic Analyses at Central Banks 2005:188
by Malin Adolfson, Michael K. Andersson, Jesper Lindé, Mattias Villani and Anders Vredin

Bayesian Inference of General Linear Restrictions on the Cointegration Space 2005:189
by Mattias Villani

Forecasting Performance of an Open Economy Dynamic Stochastic General Equilibrium Model 2005:190
by Malin Adolfson, Stefan Laséen, Jesper Lindé and Mattias Villani

Forecast Combination and Model Averaging using Predictive Measures 2005:191
by Jana Eklund and Sune Karlsson

Swedish Intervention and the Krona Float, 1993-2002 2006:192
by Owen F. Humpage and Javiera Ragnartz

A Simultaneous Model of the Swedish Krona, the US Dollar and the Euro 2006:193
by Hans Lindblad and Peter Sellin

Testing Theories of Job Creation: Does Supply Create Its Own Demand? 2006:194
by Mikael Carlsson, Stefan Eriksson and Nils Gottfries

Down or Out: Assessing The Welfare Costs of Household Investment Mistakes 2006:195
by Laurent E. Calvet, John Y. Campbell and Paolo Sodini

Efficient Bayesian Inference for Multiple Change-Point and Mixture Innovation Models 2006:196
by Paolo Giordani and Robert Kohn

Derivation and Estimation of a New Keynesian Phillips Curve in a Small Open Economy 2006:197
by Karolina Holmberg

Technology Shocks and the Labour-Input Response: Evidence from Firm-Level Data 2006:198
by Mikael Carlsson and Jon Smedsaas

Monetary Policy and Staggered Wage Bargaining when Prices are Sticky 2006:199
by Mikael Carlsson and Andreas Westermark

The Swedish External Position and the Krona 2006:200

by Philip R. Lane




Price Setting Transactions and the Role of Denominating Currency in FX Markets 2007:201
by Richard Friberg and Fredrik Wilander

The geography of asset holdings: Evidence from Sweden 2007:202
by Nicolas Coeurdacier and Philippe Martin

Evaluating An Estimated New Keynesian Small Open Economy Model 2007:203
by Malin Adolfson, Stefan Laséen, Jesper Lindé and Mattias Villani

The Use of Cash and the Size of the Shadow Economy in Sweden 2007:204
by Gabriela Guibourg and Bjorn Segendorf

Bank supervision Russian style: Evidence of conflicts between micro- and macro-prudential concerns 2007:205
by Sophie Claeys and Koen Schoors

Optimal Monetary Policy under Downward Nominal Wage Rigidity 2007:206
by Mikael Carlsson and Andreas Westermark

Financial Structure, Managerial Compensation and Monitoring 2007:207
by Vittoria Cerasi and Sonja Daltung

Financial Frictions, Investment and Tobin’s q 2007:208
by Guido Lorenzoni and Karl Walentin

Sticky Information vs Sticky Prices: A Horse Race in a DSGE Framework 2007:209
by Mathias Trabandt

Acquisition versus greenfield: The impact of the mode of foreign bank entry on information and bank 2007:210
lending rates

by Sophie Claeys and Christa Hainz

Nonparametric Regression Density Estimation Using Smoothly Varying Normal Mixtures 2007:211
by Mattias Villani, Robert Kohn and Paolo Giordani

The Costs of Paying — Private and Social Costs of Cash and Card 2007:212
by Mats Bergman, Gabriella Guibourg and Bjérn Segendorf

Using a New Open Economy Macroeconomics model to make real nominal exchange rate forecasts 2007:213
by Peter Sellin

Introducing Financial Frictions and Unemployment into a Small Open Economy Model 2007:214
by Lawrence J. Christiano, Mathias Trabandt and Karl Walentin

Earnings Inequality and the Equity Premium 2007:215
by Karl Walentin

Bayesian forecast combination for VAR models 2007:216
by Michael K. Andersson and Sune Karlsson

Do Central Banks React to House Prices? 2007:217
by Daria Finocchiaro and Virginia Queijo von Heideken

The Riksbank’s Forecasting Performance 2007:218
by Michael K. Andersson, Gustav Karlsson and Josef Svensson

Macroeconomic Impact on Expected Default Fregency 2008:219
by Per Asberg and Hovick Shahnazarian

Monetary Policy Regimes and the Volatility of Long-Term Interest Rates 2008:220
by Virginia Queijo von Heideken

Governing the Governors: A Clinical Study of Central Banks 2008:221
by Lars Frisell, Kasper Roszbach and Giancarlo Spagnolo

The Monetary Policy Decision-Making Process and the Term Structure of Interest Rates 2008:222
by Hans Dillén

How Important are Financial Frictions in the U S and the Euro Area 2008:223
by Virginia Queijo von Heideken

Block Kalman filtering for large-scale DSGE models 2008:224
by Ingvar Strid and Karl Walentin

Optimal Monetary Policy in an Operational Medium-Sized DSGE Model 2008:225
by Malin Adolfson, Stefan Laséen, Jesper Lindé and Lars E. O. Svensson

Firm Default and Aggregate Fluctuations 2008:226
by Tor Jacobson, Rikard Kindell, Jesper Lindé and Kasper Roszbach

Re-Evaluating Swedish Membership in EMU: Evidence from an Estimated Model 2008:227

by UIf Séderstrém




The Effect of Cash Flow on Investment: An Empirical Test of the Balance Sheet Channel 2009:228
by Ola Melander

Expectation Driven Business Cycles with Limited Enforcement 2009:229
by Karl Walentin

Effects of Organizational Change on Firm Productivity 2009:230
by Christina Hakanson

Evaluating Microfoundations for Aggregate Price Rigidities: Evidence from Matched Firm-Level Data on 2009:231
Product Prices and Unit Labor Cost
by Mikael Carlsson and Oskar Nordstrom Skans

Monetary Policy Trade-Offs in an Estimated Open-Economy DSGE Model 2009:232
by Malin Adolfson, Stefan Laséen, Jesper Lindé and Lars E. O. Svensson

Flexible Modeling of Conditional Distributions Using Smooth Mixtures of Asymmetric 2009:233
Student T Densities
by Feng Li, Mattias Villani and Robert Kohn

Forecasting Macroeconomic Time Series with Locally Adaptive Signal Extraction 2009:234
by Paolo Giordani and Mattias Villani

Evaluating Monetary Policy 2009:235
by Lars E. O. Svensson

Risk Premiums and Macroeconomic Dynamics in a Heterogeneous Agent Model 2010:236
by Ferre De Graeve, Maarten Dossche, Marina Emiris, Henri Sneessens and Raf Wouters

Picking the Brains of MPC Members 2010:237
by Mikael Apel, Carl Andreas Claussen and Petra Lennartsdotter

Involuntary Unemployment and the Business Cycle 2010:238
by Lawrence J. Christiano, Mathias Trabandt and Karl Walentin

Housing collateral and the monetary transmission mechanism 2010:239
by Karl Walentin and Peter Sellin

The Discursive Dilemma in Monetary Policy 2010:240
by Carl Andreas Claussen and @istein Rgisland

Monetary Regime Change and Business Cycles 2010:241
by Vasco Curdia and Daria Finocchiaro

Bayesian Inference in Structural Second-Price common Value Auctions 2010:242
by Bertil Wegmann and Mattias Villani

Equilibrium asset prices and the wealth distribution with inattentive consumers 2010:243
by Daria Finocchiaro

Identifying VARSs through Heterogeneity: An Application to Bank Runs 2010:244
by Ferre De Graeve and Alexei Karas

Modeling Conditional Densities Using Finite Smooth Mixtures 2010:245
by Feng Li, Mattias Villani and Robert Kohn

The Output Gap, the Labor Wedge, and the Dynamic Behavior of Hours 2010:246
by Luca Sala, Ulf S6derstrom and Antonella Trigari

Density-Conditional Forecasts in Dynamic Multivariate Models 2010:247
by Michael K. Andersson, Stefan Palmqvist and Daniel F. Waggoner

Anticipated Alternative Policy-Rate Paths in Policy Simulations 2010:248
by Stefan Laséen and Lars E. O. Svensson

MOSES: Model of Swedish Economic Studies 2011:249
by Gunnar Béardsen, Ard den Reijer, Patrik Jonasson and Ragnar Nymoen

The Effects of Endogenuos Firm Exit on Business Cycle Dynamics and Optimal Fiscal Policy 2011:250
by Lauri Vilmi

Parameter Identification in a Estimated New Keynesian Open Economy Model 2011:251
by Malin Adolfson and Jesper Lindé

Up for count? Central bank words and financial stress 2011:252
by Marianna Blix Grimaldi

Wage Adjustment and Productivity Shocks 2011:253

by Mikael Carlsson, Julidn Messina and Oskar Nordstrom Skans




Stylized (Arte) Facts on Sectoral Inflation 2011:254
by Ferre De Graeve and Karl Walentin
Hedging Labor Income Risk 2011:255
by Sebastien Betermier, Thomas Jansson, Christine A. Parlour and Johan Walden
Taking the Twists into Account: Predicting Firm Bankruptcy Risk with Splines of Financial Ratios 2011:256
by Paolo Giordani, Tor Jacobson, Erik von Schedvin and Mattias Villani
Collateralization, Bank Loan Rates and Monitoring: Evidence from a Natural Experiment 2012:257
by Geraldo Cerqueiro, Steven Ongena and Kasper Roszbach
On the Non-Exclusivity of Loan Contracts: An Empirical Investigation 2012:258
by Hans Degryse, Vasso loannidou and Erik von Schedvin
Labor-Market Frictions and Optimal Inflation 2012:259
by Mikael Carlsson and Andreas Westermark
Output Gaps and Robust Monetary Policy Rules 2012:260
by Roberto M. Billi
The Information Content of Central Bank Minutes 2012:261
by Mikael Apel and Marianna Blix Grimaldi

The Cost of Consumer Payments in Sweden 2012:262
by Bjérn Segendorf and Thomas Jansson

Trade Credit and the Propagation of Corporate Failure: An Empirical Analysis 2012:263
by Tor Jacobson and Erik von Schedvin

Structural and Cyclical Forces in the Labor Market During the Great Recession: Cross-Country Evidence 2012:264
by Luca Sala, Ulf S6derstrdm and AntonellaTrigari

Pension Wealth and Household Savings in Europe: Evidence from SHARELIFE 2013:265
by Rob Alessie, Viola Angelini and Peter van Santen

Long-Term Relationship Bargaining 2013:266
by Andreas Westermark

Using Financial Markets To Estimate the Macro Effects of Monetary Policy: An Impact-ldentified FAVAR* 2013:267
by Stefan Pitschner

DYNAMIC MIXTURE-OF-EXPERTS MODELS FOR LONGITUDINAL AND DISCRETE-TIME SURVIVAL DATA  2013:268
by Matias Quiroz and Mattias Villani

Conditional euro area sovereign default risk 2013:269
by André Lucas, Bernd Schwaab and Xin Zhang

Nominal GDP Targeting and the Zero Lower Bound: Should We Abandon Inflation Targeting?* 2013:270
by Roberto M. Billi

Un-truncating VARs* 2013:271
by Ferre De Graeve and Andreas Westermark

Housing Choices and Labor Income Risk 2013:272
by Thomas Jansson

Identifying Fiscal Inflation* 2013:273
by Ferre De Graeve and Virginia Queijo von Heideken

On the Redistributive Effects of Inflation: an International Perspective* 2013:274
by Paola Boel

Business Cycle Implications of Mortgage Spreads* 2013:275
by Karl Walentin

Approximate dynamic programming with post-decision states as a solution method for dynamic 2013:276
economic models by Isaiah Hull

A detrimental feedback loop: deleveraging and adverse selection 2013:277
by Christoph Bertsch

Distortionary Fiscal Policy and Monetary Policy Goals 2013:278
by Klaus Adam and Roberto M. Billi

Predicting the Spread of Financial Innovations: An Epidemiological Approach 2013:279
by Isaiah Hull

Firm-Level Evidence of Shifts in the Supply of Credit 2013:280

by Karolina Holmberg




Lines of Credit and Investment: Firm-Level Evidence of Real Effects of the Financial Crisis 2013:281
by Karolina Holmberg

A wake-up call: information contagion and strategic uncertainty 2013:282
by Toni Ahnert and Christoph Bertsch

Debt Dynamics and Monetary Policy: A Note 2013:283
by Stefan Laséen and Ingvar Strid

Optimal taxation with home production 2014:284
by Conny Olovsson

Incompatible European Partners? Cultural Predispositions and Household Financial Behavior 2014:285
by Michael Haliassos, Thomas Jansson and Yigitcan Karabulut

How Subprime Borrowers and Mortgage Brokers Shared the Piecial Behavior 2014:286
by Antje Berndt, Burton Hollifield and Patrik Sandas

The Macro-Financial Implications of House Price-Indexed Mortgage Contracts 2014:287
by Isaiah Hull

Does Trading Anonymously Enhance Liquidity? 2014:288
by Patrick J. Dennis and Patrik Sandas

Systematic bailout guarantees and tacit coordination 2014:289
by Christoph Bertsch, Claudio Calcagno and Mark Le Quement

Selection Effects in Producer-Price Setting 2014:290
by Mikael Carlsson

Dynamic Demand Adjustment and Exchange Rate Volatility 2014:291
by Vesna Corbo

Forward Guidance and Long Term Interest Rates: Inspecting the Mechanism 2014:292
by Ferre De Graeve, Pelin llbas & Raf Wouters

Firm-Level Shocks and Labor Adjustments 2014:293
by Mikael Carlsson, Julian Messina and Oskar Nordstrom Skans

A wake-up call theory of contagion 2015:294
by Toni Ahnert and Christoph Bertsch

Risks in macroeconomic fundamentals and excess bond returns predictability 2015:295
by Rafael B. De Rezende

The Importance of Reallocation for Productivity Growth: Evidence from European and US Banking 2015:296
by Jaap W.B. Bos and Peter C. van Santen

SPEEDING UP MCMC BY EFFICIENT DATA SUBSAMPLING 2015:297
by Matias Quiroz, Mattias Villani and Robert Kohn

Amortization Requirements and Household Indebtedness: An Application to Swedish-Style Mortgages 2015:298
by Isaiah Hull

Fuel for Economic Growth? 2015:299
by Johan Gars and Conny Olovsson

Searching for Information 2015:300
by Jungsuk Han and Francesco Sangiorgi

What Broke First? Characterizing Sources of Structural Change Prior to the Great Recession 2015:301
by Isaiah Hull

Price Level Targeting and Risk Management 2015:302
by Roberto Billi

Central bank policy paths and market forward rates: A simple model 2015:303
by Ferre De Graeve and Jens Iversen

Jump-Starting the Euro Area Recovery: Would a Rise in Core Fiscal Spending Help the Periphery? 2015:304
by Olivier Blanchard, Christopher J. Erceg and Jesper Lindé

Bringing Financial Stability into Monetary Policy* 2015:305
by Eric M. Leeper and James M. Nason

SCALABLE MCMC FOR LARGE DATA PROBLEMS USING DATA SUBSAMPLING AND 2015:306

THE DIFFERENCE ESTIMATOR
by MATIAS QUIROZ, MATTIAS VILLANI AND ROBERT KOHN




SPEEDING UP MCMC BY DELAYED ACCEPTANCE AND DATA SUBSAMPLING 2015:307
by MATIAS QUIROZ

Modeling financial sector joint tail risk in the euro area 2015:308
by André Lucas, Bernd Schwaab and Xin Zhang

Score Driven Exponentially Weighted Moving Averages and Value-at-Risk Forecasting 2015:309
by André Lucas and Xin Zhang

On the Theoretical Efficacy of Quantitative Easing at the Zero Lower Bound 2015:310
by Paola Boel and Christopher J. Waller

Optimal Inflation with Corporate Taxation and Financial Constraints 2015:311
by Daria Finocchiaro, Giovanni Lombardo, Caterina Mendicino and Philippe Weil

Fire Sale Bank Recapitalizations 2015:312
by Christoph Bertsch and Mike Mariathasan

Since you're so rich, you must be really smart: Talent and the Finance Wage Premium 2015:313
by Michael B6hm, Daniel Metzger and Per Strémberg

Debt, equity and the equity price puzzle 2015:314
by Daria Finocchiaro and Caterina Mendicino

Trade Credit: Contract-Level Evidence Contradicts Current Theories 2016:315
by Tore Ellingsen, Tor Jacobson and Erik von Schedvin

Double Liability in a Branch Banking System: Historical Evidence from Canada 2016:316
by Anna Grodecka and Antonis Kotidis

Subprime Borrowers, Securitization and the Transmission of Business Cycles 2016:317
by Anna Grodecka

Real-Time Forecasting for Monetary Policy Analysis: The Case of Sveriges Riksbank 2016:318
by Jens Iversen, Stefan Laséen, Henrik Lundvall and UIf Séderstrém

Fed Liftoff and Subprime Loan Interest Rates: Evidence from the Peer-to-Peer Lending 2016:319
by Christoph Bertsch, Isaiah Hull and Xin Zhang

Curbing Shocks to Corporate Liquidity: The Role of Trade Credit 2016:320
by Niklas Amberg, Tor Jacobson, Erik von Schedvin and Robert Townsend

Firms’ Strategic Choice of Loan Delinquencies 2016:321
by Paola Morales-Acevedo

Fiscal Consolidation Under Imperfect Credibility 2016:322
by Matthieu Lemoine and Jesper Lindé

Challenges for Central Banks’ Macro Models 2016:323
by Jesper Lindé, Frank Smets and Rafael Wouters

The interest rate effects of government bond purchases away from the lower bound 2016:324
by Rafael B. De Rezende

COVENANT-LIGHT CONTRACTS AND CREDITOR COORDINATION 2016:325
by Bo Becker and Victoria Ivashina

Endogenous Separations, Wage Rigidities and Employment Volatility 2016:326
by Mikael Carlsson and Andreas Westermark

Renovatio Monetae: Gesell Taxes in Practice 2016:327
by Roger Svensson and Andreas Westermark

Adjusting for Information Content when Comparing Forecast Performance 2016:328
by Michael K. Andersson, Ted Aranki and André Reslow

Economic Scarcity and Consumers’ Credit Choice 2016:329
by Marieke Bos, Chloé Le Coqg and Peter van Santen

Uncertain pension income and household saving 2016:330
by Peter van Santen

Money, Credit and Banking and the Cost of Financial Activity 2016:331
by Paola Boel and Gabriele Camera

Oil prices in a real-business-cycle model with precautionary demand for oil 2016:332
by Conny Olovsson

Financial Literacy Externalities 2016:333

by Michael Haliasso, Thomas Jansson and Yigitcan Karabulut




The timing of uncertainty shocks in a small open economy 2016:334
by Hanna Armelius, Isaiah Hull and Hanna Stenbacka Kéhler
Quantitative easing and the price-liquidity trade-off 2017:335
by Marien Ferdinandusse, Maximilian Freier and Annukka Ristiniemi
What Broker Charges Reveal about Mortgage Credit Risk 2017:336
by Antje Berndt, Burton Hollifield and Patrik Sandasi
Asymmetric Macro-Financial Spillovers 2017:337
by Kristina Bluwstein
Latency Arbitrage When Markets Become Faster 2017:338
by Burton Hollifield, Patrik Sandas and Andrew Todd
How big is the toolbox of a central banker? Managing expectations with policy-rate forecasts: 2017:339
Evidence from Sweden
by Magnus Ahl
International business cycles: quantifying the effects of a world market for oil 2017:340
by Johan Gars and Conny Olovsson |
Systemic Risk: A New Trade-Off for Monetary Policy? 2017:341
by Stefan Laséen, Andrea Pescatori and Jarkko Turunen
Household Debt and Monetary Policy: Revealing the Cash-Flow Channel 2017:342
by Martin Flodén, Matilda Kilstrom, Jésef Sigurdsson and Roine Vestman
House Prices, Home Equity, and Personal Debt Composition 2017:343
by Jieying Li and Xin Zhang
Identification and Estimation issues in Exponential Smooth Transition Autoregressive Models 2017:344
by Daniel Buncic
Domestic and External Sovereign Debt 2017:345
by Paola Di Casola and Spyridon Sichlimiris
The Role of Trust in Online Lending 2017:346
by Christoph Bertsch, Isaiah Hull, Yingjie Qi and Xin Zhang
On the effectiveness of loan-to-value regulation in a multiconstraint framework 2017:347
by Anna Grodecka
Shock Propagation and Banking Structure 2017:348
by Mariassunta Giannetti and Farzad Saidi
The Granular Origins of House Price Volatility 2017:349
by Isaiah Hull, Conny Olovsson, Karl Walentin and Andreas Westermark
Should We Use Linearized Models To Calculate Fiscal Multipliers? 2017:350

by Jesper Lindé and Mathias Trabandt



SVERIGES
RIKSBANK

Sveriges Riksbank
Visiting address: Brunkebergs torg 11
Mail address: se-103 37 Stockholm

Website: www.riksbank.se
Telephone: +46 8 787 00 00, Fax: +46 8 21 05 31
E-mail: registratorn@riksbank.se



	Earlier Working Papers:



