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Monetary Policy Responses to the 2008 Financial Crisis:
Quantitative Easing Evidence in the United Kingdom

Ali Ashraf !, Walter Lane 2, and M. Kabir Hassan ®

This paper analyzes responses to monetary policy tools during the United
Kingdom’s Quantitative Easing regime from March 06, 2009 to June 02, 2010
on a set of target variables: market index, foreign exchange index, investment
grade and non-investment grade bond yield, and spots and forwards of different
maturities for OIS, LIBOR and Nominal Government Yield. Results suggest that
conventional monetary policy tools other than a zero-bound official bank rate
may still be effective. Inclusion of one unconventional tool, the increase in
government gilt holdings, has significant impact on most of the target variables.
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1. Introduction

Quantitative Easing refers to an expansionary monetary policy regime
where a monetary authority is actively involved in large-scale asset
purchase programs in order to inject additional liquidity into the economy
as the official bank rate becomes an insignificant monetary tool because
it has been reduced to a threshold level at or close to zero. During such
policy regimes, asset purchase programs may engage a wide variety of
financial assets from government short term treasuries and short term
commercial paper and CDs to long term corporate bonds and government
treasury notes and bonds.
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Recently, Japan was one of the developed economies that pursued a
similar policy as the overnight lending rate reached the effective lowest
bound of zero rates in February 1999. In March 2001, the Bank of Japan
decided to supplement the zero-rate policy with a Quantitative Easing
policy to provide further stimulus to the economy as price levels kept
falling. The recent global financial crisis following the Lehman Brothers
collapse in September 2008 forced monetary authorities in most countries
around the world to initiate active monetary responses to stabilize the
financial markets and support aggregate demand (Klyuev et al, 2009).

In this paper, we discuss Quantitative Easing (QE) monetary policy
responses in the United Kingdom during the period of August 01, 2008 to
June 02, 2010. We analyze how the conventional monetary policy tools—
narrow money, broad money, and official bank rates—may impact
financial markets and term structure during three sample periods; a)
Overall Sample Period from 08/01/2008 to 06/02/2010, b) Pre-
Quantitative Easing Period from 08/01/2008 to 03/05/2009, and c)
Quantitative Easing Period from 03/06/2009 to 06/02/2010. Later we
focus on analyzing the impact of non-conventional monetary policy
tools—increasing the Central Bank asset-base through Gilt purchase and
corporate bond sales and purchases—on increasing inflation expectations
during the QE period.

We contribute to existing literature on monetary policy transmission in
three different ways. First, we provide empirical evidence on monetary
policy by using the United Kingdom dataset compared to the Japanese
zero-bound interest rate literature. Second, we differentiate between
monetary policy regimes for the pre-quantitative easing period and the
quantitative easing period by dividing the sample period. Third, we
include a large cross-section of different maturities of interest rates to
analyze whether a long-run equilibrium or steady state exists between
monetary policy tools and target variables. We follow the approach of
Pedroni (2004) who presents a thorough discussion of issues in dealing
with short time series variables and illustrates that, in the absence of any
alternative to extend the time series, allowing more cross-sectional data
may solve the short time span problem of structural co-integration tests.
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1.1 Literature Review

Although the Japanese experience of Quantitative Easing is most
frequently cited in the literature, evidence of Quantitative Easing can be
traced back as early as 1932 in the U.S. when the U.S. Federal Reserve
initiated a $1 billion purchase of government treasuries and maintained it
until 1936 to mitigate deflationary trends during the Great Depression.
However, the monetary impact of Quantitative Easing regimes is still a
debated issue.

Recent studies in the Quantitative Easing literature focus on the Japanese
experience beginning in February 1999 as the official bank rate
effectively reached the zero-bound threshold. To provide further stimulus
to the economy and avoid a deflationary trend, the Bank of Japan
undertook Quantitative Easing as a supplement to its zero-rate policy in
March 2001. Shirakawa (2002) discusses the Japanese experience of
Quantitative Easing and delineates possible transmission channels of
monetary policy during a zero-bound interest regime. He notes the
similarity of the Japanese experience to the experiences of Sweden and
the U.S. in the early 1930s. More recently, Shiratsuka (2010) compares
the Quantitative Easing policy of the Bank of Japan during 2001 to 2006
to the U.S. Federal Reserve’s policy. The U.S. Federal Reserve policy
reactions aim at the asset side of its balance sheet whereas the Bank of
Japan focuses on a target for the current account balances on the liability
side.

Gauti and Woodford (2004) analyze the possible impact of Quantitative
Easing as a supplement to a zero interest rate regime in a Neo- Keynesian
framework. They argue that QE may fail to inject the desired level of
stimulus to an economy if central bank policy cannot change expectations
about future policy. That is, to ensure the desired effect, the central bank
needs to make an explicit commitment about the future policy and such
commitment needs to be credible. However, their interpretation is
different from Auerbach and Obstfeld (2003) although both models are
based on a similar framework. Unlike Gauti and Woodford (2004),
Auerbach and Obstfeld (2003) assume that open-market operations may
permanently increase the monetary base.

Later, Bernanke (2004) draws from the Japanese experience and discusses
three monetary policy alternatives during a zero-interest regime that can
provide additional stimulus to an economy. First, the central bank can
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provide assurances that short-term rates will be kept lower in the future,
to influence investor expectations. Second, a monetary authority may
change relative supply through open market operations. Third, by
increasing its balance sheet (QE), the central bank may keep the short-
term rates at the zero-bound. Bernanke (2004) concludes that credibility
of monetary policy will be pivotal in such policy regimes.

More recently, Klyuev et al (2009) elaborate on four possible alternative
monetary actions central banks may take during a zero rate period, namely
a) making an explicit commitment to maintain low policy rates, b)
providing additional liquidity to financial institutions, c) affecting the
long-term interest rates by purchasing government securities (QE), and d)
actively intervening in specific credit markets. However, the impact of
central bank actions may not be obvious because monetary transmission
to the economy is complex. Later, Joyce et al. (2010) perform one of the
few studies to analyze a Quantitative Easing experience other than
Japan’s. They analyze the impact of gilt purchases by the Bank of England
on long-term interest rates by using multivariate GARCH model.

More recently, Ashraf et al. (2015) analyzes the QE experience in the
United States and investigates the impact of unconventional monetary
tools on the stock market reaction, with specific reference to the financial
institutions.

This paper aims at providing empirical evidence to the much debated
issue of the efficiency of conventional monetary policy tools during zero-
bound official fund rate regimes. It also addresses another important
research issue relevant to the existing literature, namely how
unconventional policy tools such as asset purchase programs may impact
the target interest rates vis-a-vis term structures.

2. Data & Methodology
2.1 Data

The Bank of England datasetprovides daily information on spot and
forward rates of Overnight Index Swap (OIS), LIBOR rates, and inflation
curves for fifty different maturities ranging from 6 months to 25 years at
six-month intervals. QE regime asset purchase data are available
following the formation of the Asset Purchase Facility Fund on January
30, 2009. Gilt purchase data are available on a ticker by ticker basis with
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offer prices and vyield information from the first gilt purchase date on
January 26, 2010 to March 11, 2011. Corporate bond purchase and sales
data begin on March 25, 2009 and January 08, 2010 respectively on a
ticker by ticker basis with allocation volume and effective vyield
information.

2.2 Methodology

We analyze time series properties and the data generating process of the
target variables. Then, we conduct pair-wise Granger causality tests for
every possible combination of the target variables and conventional and
non-conventional monetary policy tools. Later, we use Engle and Granger
(1987) co-integration technique. We consider the following as the long-
run equilibrium model:

y it=a it B i.X it+e it (1)

where we assume a linear relationship exists among the UK stock market
index, exchange rate index, and other target variables, (yi), and
conventional and non-conventional monetary policy tools (vectors of X;).
Although co-integration tests are commonly used by financial economists
in analyzing the long-run equilibrium relationship of non-stationary
variables, there are concerns about the low power of co-integration tests
when applied to shorter span data.

3. Empirical Analysis
3.1 Descriptive Statistics

Following the global market collapse in September 2008, the Bank of
England started reducing official bank rates on December 6, 2008 to
increase liquidity and avoid a possible credit crunch. The bank further
reduced the official bank rates five times between January 08, 2009 and
February 07, 2009 by a total of 4 percent, from 5.50 percent to 1.50
percent. On March 05, 2009, the official bank rate was lowered to its
threshold lowest level at 0.50. Subsequently, to increase liquidity and
avoid deflation, the Bank of England undertook a Quantitative Easing
policy regime that entailed active asset purchase participation of the bank
during the near-zero bank rate era. On January 19, 2009 the Chancellor of
Exchequer announced the decision to set up the asset purchase program.
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Following the announcement, the Bank of England established an asset
purchase facility on January 30, 2009 and started the first purchases of
commercial papers and gilts on February 13 and March 09, 2009
respectively. By February 2010 the Monetary Policy Committee of the
Bank of England had approved the purchase of £200 billion worth of
securities, an amount equivalent to 14% of nominal GDP, mostly in UK
government securities commonly known as gilts.

Panel 02 and Panel 03 of Table 01 suggests that, firstly, OIS (Overnight
Interest Swaps) spots and forwards of lower maturities (one year and two
year) show their rapid fall at the beginning of the financial turmoil that is
consistent with the prevalent credit crunch. Other spot and forward rates
however show the tendency to herd closely. Panel 02 and Panel 03 also
depict a similar declining trend for other interest rates even after the
official bank rate is lowered to the threshold limit. Second, OIS spots and
forwards become more aligned with the other spots and forward rates with
higher maturities as evident in Panel 04. Table 02 summarizes the
descriptive statistics of the target variables and monetary policy tools.
Panel 03 shows the most critical information that during the QE period
the official bank rate is constant at 0.50% with a standard deviation of
zero.

In Table 01, we present the time series plots of official bank rates in Panel
01. Panel 02 shows the time series plots of LIBOR spot and forward, OIS
spot and forward, Nominal Govt. Spot and Forward for one year maturity.
Other Panels such as Panel 03 through Panel 06 exhibit similar time series
plots for 2 year, 5 year, 15 year and 20 year maturities.

In Table 01, we present the time series plots of official bank rates in Panel
01. Panel 02 shows the time series plots of LIBOR spot and forward, OIS
spot and forward, Nominal Govt. Spot and Forward for one year maturity.
Other Panels such as Panel 03 through Panel 06 exhibit similar time series
plots for 2 year, 5 year, 15 year and 20 year maturities.

In Table 01, we present the time series plots of official bank rates in Panel
01. Panel 02 shows the time series plots of LIBOR spot and forward, OIS
spot and forward, Nominal Govt. Spot and Forward for one year maturity.
Other Panels such as Panel 03 through Panel 06 exhibit similar time series
plots for 2 year, 5 year, 15 year and 20 year maturities.
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We report the basic descriptive statistics (mean, maximum, minimum,
and standard deviation) for Monetary Policy tools, Stock Market Index,
Exchange Rate Index and Bond Yields for three sample periods; a)
Overall Sample Period from 08/01/2008 to 06/02/2010 , b) Pre-
Quantitative Easing Period from 08/01/2008 to 03/05/2009, and c)
Quantitative Easing Period from 03/06/2009 to 06/02/2010 in Panel A, B
and C respectively. M1, M2, M4 and Government Gilt Holding are in £
millions. Stock Market Index (FTSE100) and Exchange Rate Index
(EXGIND) are in index and Official Bank Rate, Investment Grade Bond
Yield and Non-investment Grade Bond Yields are in percentage.

3.2 Time Series Properties of Target Variables

We also analyze the ACF (Auto Correlation Function) and PACF (Partial
Auto Correlation Function) for the target variables followed by the
appropriate AR process based on the AIC (Akaike Information Criterion)
and SBC (Schwarz Criterion) criteria, and conduct ADF unit root tests
although that we do not report the results in the paper. Results show that
for the majority of the spot and forward rates, the variables are 1(1)
processes; that is, the variables are non-stationary at their level but
stationary at their first differences
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Table 3 reports Augmented Dickey Fuller test of Unit Roots for Market
Index, Exchange Index, Monetary policy tools and various Interest Rates
at their Level and First Differences for the overall sample period February
07, 2001 to April 15, 2011 with 2500 daily observations for each of the
time series variables. Panel 1 shows the ADF statistics for the LSE Stock
market index, Exchange Rate Index, Investment Grade Bond Yields and
Non-Investment Grade Bond Yields and Panel 2 presents the test statistics
for conventional monetary policy tools: official bank rates, M1, M2, M4,
and gilt holding. Panel 3 to Panel 8 provide the ADF results for yields for
different maturities for LIBOR swap spots and forwards, OIS overnight
swap spots and forwards, and Inflation spots and forwards, respectively.
For Augmented Dickey Fuller test, the null Hypothesis in each case is that
the variable has unit root. A rejection of the null hypothesis means that
the variable is otherwise stationary. Presented p-values are computed
according to MacKinnon (1996) one-sided p-values.
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In Table 04 we report pair-wise Granger Causality analysis for the set of all
possible combinations of explanatory variables and different maturities of
different types of target interest rates and inflation rates in Panel A through Panel
C. In Panel A, we present a pair-wise Granger Causality test among the
Monetary Policy tools. In Panel B, we report the same for Monetary Policy Tools
and different maturity spot and forward yields. Panel C shows the causal
relations across the different maturities of spots and forwards that are the target
of the monetary policy tools.
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For 6 month OIS and LIBOR spots and forwards, there is also not enough
evidence of Granger causality with the monetary policy tools. However, for 1
year rates of OIS and LIBOR spot and forwards, there exists a unidirectional
causality relationship between monetary policy tools and target variables.
Within the different maturities of the spots and forwards, Granger causality
results are significant in both the shorter maturity yields and longer maturity
yields subgroups. To conclude, it is notable that the summary results of the
Granger causality tests do not provide sufficient evidence in favor of the
Expectation Hypothesis.

5. Conclusion

This paper analyzes the impact of conventional and unconventional
monetary policy tools on a set of interest rates with different maturities.
Although we do not present OLS regression results in this version of draft,
we find the response to conventional monetary tools is significant in a)
the overall period, b) the pre-QE period, and c) the QE period. The official
bank rate becomes ineffective as a monetary policy tool as it reaches the
threshold lower bound and becomes fixed. During the QE period,
government balance of gilt purchases is an effective non-conventional
policy tool.. OLS regression also results show that the explanatory power
of monetary policy tools decreases monotonically with an increase in
maturity. We consider two possible explanations: a) spots and forward
rates are interrelated consistent with the pure Expectation Hypothesis or
b) spots and forward rates have autocorrelation.

The Autocorrelation Function and Partial Autocorrelation Functions of
the target variables conform to the second explanation that the variables
have significant autocorrelation. In general, most of the spots and forward
rates are AR (1) processes. The ADF test of unit root shows that variables
are mostly (1) process with a few exceptions. Pair-wise Granger causality
tests reveal no evidence of a strong presence of Granger causality between
different spots and forwards rates. However, monetary policy tools
Granger cause target variables but are not caused otherwise. Results from
pair-wise Granger causality do not provide enough evidence to confirm
the Expectation Hypothesis.
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