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Abstract— Does UK monetary policy affect world oil prices? Long term low interest rates and expansionary

monetary policy enhanced by consequences of financial crisis are blamed for increases in oil prices. Therefore
this paper explores the links between monetary policy changes and the volatility of oil prices. The aim is to
identify the inventory and supply channels of transmission mechanism between UK monetary policy and oil
market by estimating a SVAR model. Focusing primarily on UK monetary policy this paper contributes to an
up-to-date evaluation of the effect of UK monetary policy shocks on oil prices at national, international and
global level. Results show that UK monetary policy has statistically significant impact on oil prices through
inventory channel at national and international level but small effect at global level. Although, surprisingly loose
UK monetary policy has significant impact on OPEC oil supply rather than European oil supply. The
contribution of the expansionary policy effect is sizeable and comparable with the effect of larger economies.
Considering that the UK economy is set for a slow recovery with prognosis of low interest rates for the next

years, particular attention must be paid to the transmission of monetary policy across national borders.
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1 INTRODUCTION

The decades of stability of commodity prices was interrupted in 2005. Since then, unprecedented volatility and
new price peaks have opened a discussion on the factors driving the commodity prices. The explanation is not
straightforward since higher commodity prices coincided with lower interest rates in most of the developed
countries as well as a continued devaluation of the US dollar. Therefore, the factors contributing to rises in
commodity prices are matters of controversy. Nevertheless, several explanations of volatility in commodity
prices have been developed recently. While Trostle (2008) identified a number of reasons with the main ones
being excess demand, expansion of bio-fuels and devaluation of the US dollar. Similarly, Akram (2009) and
Kilian (2009) state that increased demand from emerging economies has contributed substantially to the growth
in commodity prices. However, the spill-over effect should be also considered. High crude oil prices are
assumed to contribute through cost-push effects to rises in other commodities or contribute to shifts in demand
for agricultural commodities, particularly bio-fuels, as a substitute for crude oil. Krichene (2008) and Taylor

(2009) see expansionary monetary policy particularly low interest rates and devaluation of the US dollar as main



contributors to increases in commodity prices. Frankel (2013) used survey data to measure the effect of
speculations and found that economic activity, easy monetary policy as well as speculations have subscribed for
changes in inventories which along with other drivers consequently pushed the commodity prices up. However,
even his results are interesting, in his model, the possibility of non-linearity in the effects of growth of
inventories as well as possible non-stationarity of series has not been tested. His model might therefore suffer
from spurious regression and autocorrelation that may lead to invalid results. In addition to previous findings,
Baffes and Haniotis (2010) argue that fiscal expansion in many countries and the ease monetary policy created
an environment that favoured high commodity prices. Important contributing factors include low past
investment in extractive commodities, inclusion of commodities into the portfolio of investment funds as well as
geopolitical concerns in energy markets. Even if several supportive studies on the role of speculative activity
and high commodity prices can be found (Pyndick and Rotemberg, 1990, Nikos, 2008). Gilbert (2007) refused
the impact of speculations in case of the prices of metals but found the evidence for other commodities such as
soybeans. Although all these factors may act as drivers of commodity prices, it is convenient to consider the size
of the effect and a possible combination of more factors rather than a few. Although there are many reasons
behind the increases in commodity prices, this paper focuses on the monetary policy channel outlined by
Working (1949) and later adopted by Frankel (2006). Frankel (2006) distinguishes between channels of how
monetary policy can affect commodity prices. Specifically, it is possible to distinguish between inventory
channel, supply channel and speculation channel. This paper focuses on the first two types. The inventory
channel has a rationale in the theory of storage which explains increases in commodity prices when interest rates
are set too low. The effect of low interest rates can be also explained by the theory of overshooting. Loose
monetary policy leads to rises in commodity prices until these prices are considered as overvalued. This is the
point at which there is a future expectation of depreciation which is sufficient to compensate for the lower
interest rate. Even if Frankel (2006) made an important contribution to the knowledge about relationship
between monetary policy and movements in commodities, his analysis has often been criticised due to
disadvantages of using linear bivariate regression models estimated by OLS which does not enable to investigate
the dynamic interaction between variables. In contrast to his study, Arora and Tanner (2013) use VAR
framework to generate the response of oil prices to the US interest rates during the period from 1975-2012.
Their results confirm Frankel’s results and show the inverse short-term relationship confirming that this
represents a monetary policy channel therefore the US monetary actions may have direct impacts on the oil
prices. However, even their results are without doubt interesting and encourage a discussion on the relative
importance of this channel for monetary policy changes as well as for oil price variation the drawback of their
study can be found in the period analysed. During the last 37 years, the US monetary policy went though
important changes which should be also considered. Most recently financial crisis which has affected policy
makers’ decisions significantly. Therefore the extension to their study could be an investigation on the break-
even points and whether the changes in monetary policy also led to changes in size of the effect on commodity
prices. Similarly, study of Anzuini et al. (2010) focuses on the US as the largest oil consuming economy in the
world and analyses the period from 1970 to 2009 without taking into consideration the changes in monetary
policy during such a long period. Krichene (2007) used VAR model to formulate a short-run model with
implication of monetary policy in order to analyse world oil and gas market. His results support the assumption

of importance of monetary policy and conclude that incorporating interest rates and exchange rates in the model



can help to generate a reliable forecast of oil and gas prices. Nevertheless, his model is set for period 1970 to
2006 and uses annual data which limits the sample to minimum observation. This will understandably also limit
the value of model. Similary to previous studies, Krichene also did not consider the possibility of structural
breaks in his model. The importance of investigating for structural breaks can be explained in two ways. Firstly,
if there is a structural break (e.g. change in monetary policy) SVAR model cannot be applied for the whole
sample (see Lucas, 1968). Second point that needs to be considered is that in the case of the existence of a
structural break, the effect of monetary policy before and after the change may differ. Thus by ignoring the
possibility of structural break, important information may be overlooked thus any conclusion from the model
may be considered as incomplete or misleading. As presented in previously mentioned studies the main focus is
on U.S. monetary policy and its effect on the world commodity markets or alternatively the effect of
developments in global economy on the world commodity markets. Without doubt this approach may uncover
some important information, none of the studies considered the impact of monetary policy on commodity
markets at different levels thus in respect to national level, an international level in line with global level.
Moreover, even the main focus is on the U.S., with an exception of a few studies on other countries, there is a
lack of empirical evidence in case of the UK. This paper therefore introduces an investigation on the validity of
Frankel’s assumption of different channels with an implication on the UK monetary policy. In addition, it
extends Frankel’s study to distinguishing between the impacts on different levels. Therefore the aim of this
paper is to investigate the effects (if any) of monetary policy shocks on commodity prices through inventory
channels at national, international and global levels. Considered variables for this investigation are UK
industrial oil stocks, OECDEurope oil industry stocks and OECD oil stocks. The assumption behind the
distinguishing between inventory stages is based on the size of the economy and possible differentiation of
importance. A model which distinguishes between impacts of the shock is assumed to contribute to a better
understanding of a country’s position in a global context. A similar approach is applied to supply channels.
While Anzuini et al. (2010) examine the effect on the world supply, the model introduced in this paper does not
only investigate the impact on the world supply but it also considers the countries aggregation. Therefore when
investigating the supply channel, the model examines the effect of a monetary policy shock on World supply,
EU27 supply, IEA supply, OECD supply and OPEC supply.

The majority of studies focus on the transmission mechanism from US monetary policy to commodity prices
given the importance to the size of the US economy and its international position. This paper investigates the
validity of an argument that smaller economies may also have a global impact therefore the contribution to
higher commodity prices should be measured as well. Even if there is a rational assumption of a smaller size
effect of UK monetary policy compared to the effect of the US monetary policy a cumulative effect needs to be
considered as well. Presented paper offers a view from a different perspective by measuring the actual
contribution of expansionary UK monetary policy to developments in commodity prices (thus possible
endogenous relationship) which consequently (through imported inflation) may affect the UK economy by

causing imbalances in prices and price inflation.



2 DATA SET AND ECONOMETRIC MODEL

2.1 DATASET

The selection of data used for modelling the relationship between monetary policy and commodity prices has
the advantage of capturing the relationship with a focus on country specific. Similar to the work of Anzuini et al.
(2010), the dataset consists of monthly variables from September 1992 to May 2013. The impact of liquidity is
measured as the monetary aggregate M4, collected from the Bank of England official database. The inclusion of
money supply serves as an investigation on the indirect channel of how monetary policy shocks can affect
commodity prices. Nevertheless, the existing literature on indirect channels seems to be limited especially in the
case of the UK. To investigate the indirect channel we use the 3- months Treasury Bills rate. The importance of
inclusion the interest rates has been well explained by Frankel (2007) who states that low interest rates
consequently lead to reduction of the opportunity costs from carrying inventories but also speculative positions
what consequently through arbitrage increases pressure on spot prices and understandably on futures as well.
Moreover since the indirect channel, as stated by Barsky and Kilian (2004), represents the transition through
expectation about growth and inflation we include data about industrial production index, collected from ONS
official database. Headline consumers price inflation represents the expectations about inflation channel and
data has been collected from ONS. Even if the estimated model is a five-variable SVAR, since the developed
model investigates two different channels at national, international and global level overall there are twelve
variables. The group of core four economic variables CPI, M4, 3-months Treasury bills and IPI which represents
monetary shock, new variables introduced to the transmission mechanism model can be split into two groups.
The inventory channel includes monthly data during the period 1992-2013 published by EIA in billions on UK
oil industry stocks, OECD Europe oil industry stocks and OECD oil industry stocks. The information about oil
stocks excludes those in hold of government since government’s oil stocks are assumed to be affected by other
variables rather than monetary policy which is out of the scope of this paper. Therefore the inventory channel is
investigated exclusively at industry level. The inclusion of UK oil industry stocks in the model enables
investigation of the behaviour of industry within unrestricted relationship. Therefore the effect of monetary
policy shock on oil industry stocks at national level can be examined. Similar approach is applied to supply
channel. While Anzuini et al.(2010) examine the effect on the world supply, the model introduced in this paper
not only investigates the impact on the world supply but it also considers the countries aggregation. Therefore
when investigating the supply channel, the model examines the effect of monetary policy shock on the World
supply, EU27 supply, IEA supply, OEDC supply and OPEC supply. These possible transmission channels have

not been, to the best of the author’s knowledge, investigated so far.
2.2 THE EFFECT OF UK MONETARY POLICY: MODEL SPECIFICATION AND ESTIMATION
The modelling strategy used for analysing the impact of monetary policy on commodity prices found in works

of Akram (2009), Anzuini et al. (2010) and Arora and Tanner (2012) is VAR method. The applicability of VAR

model strategy can be acceptable in large open economies and since these studies focus on the US monetary
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policy results from VAR model can be reliable. However, it can be argued that this method is not efficient in the
models of small open economies such as the UK where the aim is to develop models that are influenced by the
core variables however they themselves have little feedback into the core variables (Garratt et al.,2006). More
precisely commodity prices such as oil prices can be treated as exogenous to the domestic economy since their
prices are set outside the UK economy. Therefore it can be assumed that decisions of small open economies
such as the UK economy do not influence the rest of the world significantly thus international events can be
determined as exogenous. Contrary to previous research on this topic, due to lack of evidence for the UK, we
apply different approach arguing that there may be occasions when movements in macroeconomic variables in
the UK might provide important contemporaneous indicators of movements in commodity markets. Therefore,
the approach adopted in our model treats variables as endogenous. This assumption is important since the main
aim is to investigate the impact of changes in the UK monetary policy in line with the investigation of
transmission of UK monetary policy across national borders and the effect on pricing in national as well as

international oil markets.

2.2.1 MODEL SPECIFICATION

Since the use of VAR models requires the imposition of restrictions on the model, the formulation of identifying
restrictions is restricted to those common to a variety of theoretical models. To investigate the transmission of
monetary policy shock on inventory channel and supply channel, a five—variable SVAR model is developed
where the fifth variable represents an inconstant variable in respect to measurement. The effects of these five
shocks on system variables are evaluated to determine which are statistically significant and how long they

remain significant. The structural VAR representation:

p
AOXf = a +ZA]xt_] + €

i=1

Where p is the lag order', and ¢, denotes the vector of serially uncorrelated structural innovations. The reduced-

form VAR representation is:

p
X¢ = Aala + Z AalAin—l + €

i=1

If Ay~ " is known, the dynamic structure represented by structural VAR can be calculated from the reduced-form
VAR coefficients, and the structural shocks e, can be derived from estimated residuals e, = Age,. Coefficients
in A" ' are unknown, so identification of structural parameters is achieved by imposing theoretical restrictions to
reduce the number of unknown structural parameters to be less than or equal to the number of estimated
parameters in the VAR residual variance—covariance matrix. When applied to the model, the data vector are logs
of monthly data on Treasury bill, M4, CPL, IP, X,;;, where M4 is the money supply, CPI is the consumer price

index, IPI is industrial production index, and X,; represents oil industrial inventories

! Lags lenght is estimated using AIC
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The following equations represent identifying restrictions. All restrictions are zero (exclusion) restrictions.
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where ey, €ireqsury» €cpi» €ipi and e,y are the structural disturbances and Uy, Utreasury» Ucpr» Uipi and Ugy
are the residuals representing unexpected movements of each variable by construction. The recursive structure
of the structural VAR model is achieved by assuming that not all variables respond to shocks
contemporaneously. The money supply equation is assumed to be a reaction function of the Bank of England
which sets the interest rate (or money) after observing the current value of money (or interest rate) and the oil
supply/oil stocks however does not consider the current value of output and price level. According to Kim (1999)
this assumption is valid since there is an information delay in the case of output and price level while
commodity information and in money supply is published monthly. The interest rate, money and the commodity
price index are assumed not to affect real activities contemporaneously while in commodity equation

(supply/inventory) all variables are assumed to have contemporaneous effects.

3  FINDINGS

3.1 INVENTORY CHANNEL

Holding oil inventories has a cost not only in terms of the fee due to the owner of the storage facilities, but also
because of the opportunity cost of using money to buy oil which goes into storage and is not immediately burnt
instead of investing the amount needed at the risk-free rate. Understandably, this cost will be lower in an
environment of low interest rates and higher in an environment of higher interest rates. Therefore while loose
monetary policy may generate incentives to accumulate inventories, thereby raising the demand for oil as well
as its price, tight monetary policy will lead to giving up inventories due to more attractive investment. To
investigate whether this channel appears to be at work the model introduced in this paper measures the impact of
the monetary policy shock on crude oil. The first estimated SVAR investigates the impact of monetary policy
shock on oil industry stocks at national level. The upper part of structural VAR model presented in Appendix A
shows the matrix form and bottom part estimated coefficients with standard errors. Low standard errors for
estimated coefficients suggest that identifying restrictions are correct. The estimated values of C(1), C(5) and
C(7) are positive which implies that the interest rates increase after observing unexpected increases in monetary
aggregate, inflation and output. The last line of matrix in upper table shows the estimated equation for UK
industrial oil inventories. The coefficients are significant except of inflation (-6.137). Interestingly, higher
values for coefficients have been estimated for money supply and interest rates while lower value for industrial
production suggests lower importance. Results become even more interesting when comparing within national,
international and global level. In Appendix B, results for European inventory channel also shows that money

supply and interest rates play important role nevertheless lower values of their coefficients suggest still
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significant however lower importance compared to national level. While in the previous two models the
estimated coefficients have low standard errors and are significant, in case more global context (Appendix C)
the importance of previous coefficients is questionable. Surprisingly, money supply does not seem to be an
explanatory variable for the movements in inventories since -0.98 <0.05. The coefficient also has high standard
error (0.62). The only coefficient with low standard error and sufficient significance is inflation which in
previous models was not explanatory. From the results in Appendix C it can be assumed that the movements in
global oil inventories will be dependent on other variables than those included in this model. Nevertheless, these
results are rational and also expected. As already noted earlier the assumption of lower (if any) effect of UK
monetary policy at global level can be to a certain level explained by the size of the economy and its relative
global role. More accurate conclusions can be driven from impulse response functions which show the response
of oil inventories to the monetary shock and has been estimated in two ways. First shock represents the
unexpected movements in money supply while second shock represents an unexpected movement in interest

rates. The results of impulse response function can be found in Figure 3.1.

Figure 3.1: Impulse responses to the monetary policy shock

Response to Structural One S.D. Innovations

Response to Structural One S.D. Innovations
Response of DLOGUK_OIL_STOCK to Shock1
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The argument presented by Frankel (2007) is that high interest rates lead to decreases in firms' desire to carry
inventories while low interest rates have an opposite effect. From Figure 3.1 upper left graph shows response of
UK industrial oil inventories to structural shock in monetary policy. While first shock represents the response of

UK oil inventories to shock in money supply, the main shock is increase in interest rates. Oil inventories
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response to one per cent increase in interest rates by sharp 9 per cent drop in first three months. The effect of the
shock dies of after 8 months confirming Frankel’s short-term assumption. Interestingly the impulse response of
oil inventories in OECDEurope countries on monetary policy shock shows smaller but significant response. In
the first three months the inventories drops by more than 5 per cent as a response to increase in interest rates
however as in previous case, the effect dies in eight month. A different effect can be observed when estimating
the effect of UK monetary shock on industrial oil inventories of all OECD countries, in other words when
estimating the global impact. In contrast to national or international level, the global impact is very small since
a one per cent increase in interest rates leads to a very small increase of 0.2 per cent in second month followed
by a decrease in oil inventories in the following four months. The effect dies in a year after the shock. Indeed a
smaller impact at global level is not surprising. However even if the impact is not as strong as at national or
international level results are comparable with Anzuini et al. (2010) who came to similar conclusion when
analysing the impact of US monetary policy shock on OECD inventories.

Since the results show significant effect of UK monetary shocks at all levels it may be interesting to investigate
the relative contribution of shocks to overall oil inventories fluctuations. This can be done by means of a
forecast error variance decomposition, which measures the percentage share of the forecast error variance due to
a specific shock at a specific time horizon. Results presented in Table 3.1 report the forecast error variance
decomposition of the oil inventories at all levels with respect to the monetary shocks. In all cases, the shock to
interest rates explains movements in oil inventories the most however it does not explain all the fluctuations in
prices. Overall, it can be concluded that UK monetary policy shock particularly unexpected movements in
interest rates, help to predict movements in oil inventories however cannot explain all fluctuations especially at
global level. This result is in line with study of Barsky and Kilian (2004) and Frankel (2007) who conclude that

the most significant impact on commodity prices can be caused by interest rates.

Table 3.1: Variance decomposition of the monetary policy shock

UK _oil_stock
Period S.E. Shock1 Shock2 Shock3 Shock4 Shock5
1 9.889051 4.189802 87.65216 0.048707 0.016805 8.092525
2 11.70665 4.201569 87.69998 0.041328 0.017513 8.039612
3 11.79481 4.202336 87.68293 0.043740 0.017310 8.053683
4 12.03716 4.203734 87.66733 0.043241 0.017149 8.068551
5 12.03725 4.203504 87.66544 0.043936 0.017207 8.069918
6 12.04569 4.203227 87.66610 0.043855 0.017238 8.069577
7 12.04579 4.203223 87.66608 0.043856 0.017258 8.069581
8 12.04996 4.203247 87.66587 0.043861 0.017256 8.069769
9 12.05000 4.203248 87.66585 0.043876 0.017257 8.069764
10 12.05005 4.203241 87.66587 0.043877 0.017258 8.069757
11 12.05005 4.203241 87.66587 0.043878 0.017259 8.069757
12 12.05010 4.203241 87.66586 0.043879 0.017259 8.069758

Factorization: Structural

OECD_oil_stock
Period S.E. Shock1 Shock2 Shock3 Shock4 Shock5
1 1.140766 4.307551 88.67762 0.272167 0.038378 6.704287




2 1.212814 4.330715 89.84939 0.115694 0.019458 5.684746
3 1.296790 4.345779 89.85884 0.080028 0.023353 5.692004
4 1.323053 4.349433 89.97193 0.073217 0.021754 5.583664
5 1.342038 4.352515 90.05955 0.066381 0.023154 5.498401
6 1.357656 4.351353 90.13626 0.062525 0.023690 5.426169
7 1.372957 4.352520 90.18990 0.059631 0.024651 5.373302
8 1.385164 4.352596 90.22927 0.058228 0.025123 5.334781
9 1.395436 4.352864 90.25948 0.056900 0.025561 5.305193
10 1.403586 4.352889 90.28265 0.055863 0.025855 5.282744
11 1.410576 4.353009 90.30030 0.055047 0.026108 5.265532
12 1.416332 4.353085 90.31401 0.054448 0.026292 5.252164

Factorization: Structural

OECDEU._oil_stock

Period S.E. Shock1 Shock2 Shock3 Shock4 Shock5
1 6.661911 5.139348 85.09991 0.097787 0.038168 9.624788
2 10.39939 5.144962 85.20899 0.089532 0.038196 9.518325
3 12.72004 5.140747 85.22115 0.091223 0.038378 9.508503
4 12.87588 5.140211 85.23079 0.090783 0.038751 9.499470
5 12.88179 5.139956 85.22994 0.090678 0.038723 9.500705
6 12.90503 5.139927 85.23163 0.090564 0.038741 9.499136
7 12.91540 5.139923 85.23162 0.090565 0.038741 9.499149
8 12.91934 5.139911 85.23166 0.090565 0.038746 9.499123
9 12.92300 5.139911 85.23165 0.090569 0.038746 9.499122
10 12.92410 5.139911 85.23166 0.090569 0.038746 9.499118
11 12.92413 5.139912 85.23166 0.090570 0.038746 9.499117
12 12.92420 5.139912 85.23166 0.090570 0.038746 9.499117

Factorization: Structural

3.2  SUPPLY CHANNEL

An environment of loose/tight monetary policy will not only impact on the fundamentals of the oil market via
the incentives to accumulate/give up inventories. Low interest rates policy causes that the opportunity cost of
leaving oil in the ground with the expectation of selling it later for a higher price will be higher. Therefore,
producers will prefer to extract oil immediately and invest the revenue when monetary policy is tight and
postpone the extract of oil during low interest rates. This understandably has a negative effect on oil supply. The
second estimated SVAR investigates the impact of monetary policy shock on oil supply at national level.
However in this case, the effect of loose monetary policy is estimated. Since there is an assumption of lags
between monetary policy decisions and movements in oil supply since oil producers do not react to short term
disturbances in monetary policy but make decisions based on long term developments we put a long-term
restrictions on monetary policy shock.

The upper part of SVAR model presented in Appendix D shows the matrix form and bottom part estimated
coefficients with standard errors. Low standard errors for estimated coefficients suggest that identifying
restrictions are correct.

The last line of matrix in upper table shows the estimated equation for IEA oil supply. The coefficients are

significant except of inflation (-0.277) as well as interest rates (-16.44). Interestingly higher values for



coefficients have been estimated for money supply and lower value of coefficient for industrial production.
Results become even more interesting when comparing within national, international and global level. In
Appendix E, results for European oil supply also shows that money supply and interest rates play an important
role nevertheless lower values of their coefficients suggest even higher importance compared to results from
IEA. Interestingly, compare to previous results in this case, inflation coefficient is significant only in the case of
OPEC while in the rest of the models, the money supply seems to be an explanatory variable. Therefore it can
be assumed that the oil supply of EU countries is affected by movements in inflation and industrial production
in the UK. While in previous model the estimated coefficient of inflation was significant, in the case of a more
global context (Appendix F) the importance of inflation in relation to OECD oil supply is again questionable.
Also interest rates as well as money supply coefficient show significant levels, their values are lower than in
previous cases suggesting that other variables might be more explanatory for movements in OECD oil supply.
While in the case of European countries oil supply the coefficients for UK interest rates and inflation are not
significant, different results can be found in the case of oil net exporting countries as well as world oil supply.
Higher significance of inflation rate and interest rate in case of OPEC oil supply (Appendix G) signalize that the
impact of UK monetary policy on oil supply might be higher than expected. While lower coefficients in
previous cases suggest that at European level, there are explanatory variables which influence the movements in
oil supply other than UK monetary policy. These results could be assumed since the position of European
countries in terms of oil supply follows rather than leads the oil supply in global context. SVAR models for
OPEC oil supply and the World supply (Appendix G and H) shows similar results since the UK inflation does
not seem to be explanatory variable at 5 per cent confidence. Nevertheless, the interest rates with significant
coefficients in both cases seem to be an important explanatory variable of movements in oil supply. When
plotting the impulse response function of oil supply at different levels as a response to monetary policy shocks,
interesting results can be observed (Figure 3.2). The assumption here is that lower interest rates lead to
decreases in oil supply due to lower opportunity cost of leaving oil in the ground since there is an expectation of

selling it later for a higher price. Therefore a loose monetary policy leads to decreases in oil supply.

Figure 3.2: Impulse response to monetary policy shock
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The structural impulse response analysis helps to distinct dynamic responses of oil supply at different levels.
The upper left graph presents the response of IEA oil supply to the expansionary monetary policy shocks. While
a one per cent increases in money supply together with one per cent acceleration of inflation lead to 0.5 per cent
decrease in IEA oil supply, a one per cent cut in interest rate slightly increases the oil supply however the effect
dies soon in the third month. Similar, however smaller, response is obtained from the response of EU 27 oil
supply and OECD oil supply to the shock in UK monetary policy. These results indicate that a smaller response
is assumed to be due to international position of these countries as oil suppliers. Unlike European countries, the
response of OPEC oil supply to expansionary shock is a short term one per cent decrease in oil supply as a
response to lower interest rates. Overall results of the UK position and the global importance of policy makers’
decisions can be observed from the bottom left graph. The response of world oil supply to the UK expansionary
monetary policy is small, only about 0.3 per cent decrease. However these results are comparable to the
response of world oil supply to the shock in US monetary policy. Results of a similar study by Anzuini et al.
(2010) show that oil supply tends to respond by slight increase in short term however the effect dies in the third
month after the shock confirming a partially role of monetary policy in explaining movements in oil supply.
Since we are interested in how important each shock in UK economy is in explaining the movements in oil
supply at national, international and global level, these questions are addressed by computing forecast error
variance decomposition based on the estimated structural VAR model. Variance decomposition analysis with
Cholesky decomposition allocates each variable's forecast error variance to the individual shocks. These
statistics measure the quantitative effect that the shocks have on the variables (Appendix I).

The results of variance decomposition suggest that in all the cases movements of oil supply are to the significant
extend explained by its own movements however the importance of inflation in explaining movements oscillates
about 10 per cent in case of IEA oil supply while only about 7 per cent in case of EU countries. As oil producers
set production level based on their prediction about future developments in world economy, policy decisions in

the UK are taken into consideration however they cannot be taken as explanatory variables for movements in oil

supply.

4 ROBUSTNESS CHECK

During the evaluated period few changes in monetary policy occurred as a result of economic changes at
national as well as international level, it is necessary to incorporate these changes into our investigation and
process of testing the robustness of our model. Specific interest is in post-crisis transmission of UK monetary
policy on oil prices since we assume that quantitative easing approached by central banks as a consequence of
financial crisis can question the validity of our model.

In respect to these events, we use Chow test for capturing the changes in monetary policy operational
procedures. The stability is evaluated by estimating the model on a sample which contains only single known

break point. During the period of interest 1992-2013 few known break points could be identified.
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- 1992 Oct - 1997 April (Beginning of Inflation targeting)

- 1997 May- 2007 November (BoE independence in November 1997. However, other changes can be
found, such as: the inflation target was changed to 2.5% with 1% tolerance range, better transparency
in terms of regular monthly monetary meetings between the Chancellor of the Exchequer and the
Governor of the Bank of England, public advices of the BoE to the Chancellor of the Exchequer)

- 2007 Dec — 2013 May (The official beginning of financial crisis is taken the date 6 December 2007
when the Bank of England cut interest rates by a quarter of a percentage point to 5.5%. This cut was shortly, on
13 December 2007, followed by an announcement of the central banks (Federal Reserve, European Central
Bank, the BoE and central banks of Canada and Switzerland) to provide billions in loans to banks in order to
ease the availability of credit (Edmonts et al. 2010).

Given the above list of possible changes in operating procedures and the need of having a sufficient number of
observations on either side of the potential break, the focus is on following specific dates:

- BoE independence in May 1997. The sample period is set from October 1992 to July 2001 given an
equal period before the change and after the change.

- Financial crisis in December 2007. The sample period is set from November 2006 to November 2008.

The stability is evaluated for inventory channel as well as for supply channel in respect to above known
potential break points. As results from Chow test (Appendix J) show, for the inventory channel, the BoE’s
independence in May 1997 also meant a structural break in monetary policy.

As mentioned, holding oil inventories has an opportunity cost of using money to buy oil which goes into storage
and is not immediately burnt instead of investing the amount needed at the risk-free rate. The day when the
independence was officially given to the BoE is considered as a positive move to better transparency since
interest rates set by government were often questioned. As outlined by Mihalov (2007) in his investigation on
whether a shift to instrument independence affects central bank behaviour when already operating in inflation
targeting goal, the greater autonomy of the BoE has played an important role. His estimations show that during
the period after obtaining the operating independence, response of the BoE to inflationary pressures ultimately
increased with anchored inflation through the output gap. Therefore it can be assumed that higher level of
transparency and credibility helped to anchored inflation expectations as well as expectations about future
development in interest rates. Therefore in relation to the model of transmission mechanism results from Chow
test (Appendix J) also confirm these results since the null hypothesis of no structural break can be rejected, for
stability the models for the UK inventory channel (1.430>0.2312), OECDEU inventory channel (1.2455>0.298)
as well as for OECD inventory channel (1.331>0.265), leading to the necessity of splitting the period into pre
and after-independency period. Different results can be observed from the Chow test for the supply channel
where the null hypothesis can be rejected only in the case of OPEC oil supply (0.712>0.587) and the World oil
supply (0.886>0.477), while the rest of the models show no structural break on this date.

The investigation for the second possible structural break is beginning of financial crisis in the UK. The
rationale of assuming financial crisis to be a reason for changes in monetary policy can be found in the aim of
monetary policy before the crisis which was to achieve low and stable inflation. The policy framework was
inflation targeting with a short-term interest rate as an instrument. The importance of short-term interest rate on
market rates and the wider economy is significant thus setting of interest rates was done judgementally using a

wide variety of macroeconomic signals but in a manner that could be approximated with reference to Taylor rule.
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However as outlined by Joyce et al.(2012) the way interest rates are set has changed after the financial crisis.
Due to the size of the recession Taylor rule would recommend negative nominal interest rates. However market
interest rates are effectively bounded close to zero thus the standard central bank interest rates at or close to zero
and the usually reliable relationship between changes in official interest rates and market interest rates also
broken, other forms of monetary policy needed to be considered. Thus it can be clearly assumed that financial
crisis which is dated from November 2007 also meant a structural break. As results from Chow test show
(Appendix J), surprisingly in this case the null hypothesis of no structural break can be reject only in case of the
UK oil industry stocks (1.323255>0.3493) and OECD oil industry stock (0.967>0.481) while for OECDEU oil
industry stock this date does not represent a structural break. Interestingly, for the supply channels the null
hypothesis cannot be rejected in any of the cases. Therefore, all supply channel models are stable in respect to
the financial crisis suggesting that transmission of UK monetary policy after the crisis has not changed. Even if
the null hypothesis of no structural break cannot be rejected this conclusion cannot be applied for the entire
period since there is also a possibility of unknown breaks. However, given the importance of the role of
transparency and credibility in inflation targeting framework, unknown breaks that can be classified as changes
in monetary policy are not likely to appear however cannot be rejected. Therefore even if the unknown breaks in
transmission mechanism developed in this paper are not investigated, further research can be carried out by
focusing on after-crisis period. However, since the crisis is still present, to approach this research a longer
period needs to be considered.

To account the structural break, each of the models with structural break is re-estimated again. The re-estimated
SVAR models can be found in Appendix K. The impulse response function of UK oil industry stock to an
unexpected movement in money supply (Shock 1) as well as the response to unexpected movement in interest
rate (Shock 2) has not changed significantly when compared to the response estimated for a whole period
(Figure 4.1).

Figure 4.1: Impulse response functions of UK oil inventory before and after the structural break
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Slightly smaller response to the second shock can be found during the first period. Interestingly, during the
period before the crisis the response of UK oil stock to an unexpected increase in interest rates is stronger than it
was before the BOE operational independency while the response to the shock in money supply is smaller. To
some extend this can be explained by better transparency of policy decisions as well as credibility of the BOE
which consequently helps to anchor expectations (Mihov, 2007). When investigating the impulse response of
OECDEU oil stock to the money supply before the BOE’s operational independence and comparing it to the
response estimated for the whole period, the size of the response has not changed (Figure 4.2).

Figure 4.2: Impulse response functions of OECDEU oil inventory
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However, the response to the innovation in interest rates, the size of the response is slightly smaller than for the
whole period even the same in principle. Therefore, it can be concluded that before the BOE’s operational
independence, the decisions of holding oil stock in EU countries was slightly less responsive to the policy
decisions. In contrast to the results from impulse response function for the UK oil stock and OECDEU oil stock,
the results of impulse response function for OECD oil stock differs significantly in respect to the both periods.
Figure 4.3: Impulse response functions of OECD oil inventory before and after the structural break
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While decreasing response to the innovations in money supply as well as in interest rates can be observed in the
first period, the response seems to be smaller but increasing before the financial crisis. This contrasting response
of OECD oil stock to the money supply shock and interest rate shock after the BOE’s independence is
interesting and given the importance to the size of the response after 1997. The response of OPEC oil supply to
the shock in money supply has not changed significantly before and after the BOE’s independence. The

response to the shock in interest rates is significantly stronger. While during the period of inflation targeting
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when interest rates were set by the Government (graph in the left) the shock in interest rates driven the oil
supply up by 7 per cent. The response of oil supply after the BOE’s independence show a drop by 5 per cent in
first two months following the shock. Similar results can be obtained from the reaction of World oil supply
before and after the BOE’s independence. Before the 2007MO05 a unit shock to the money supply depressed the
world oil supply by 1 per cent and after the BOE’s independence, the reaction is 0.8 per cent so slightly weaker
than before. However, even if money supply does affect the World oil supply, the effect is not as strong as in
case of interest rates. It is interesting that in both cases (OPEC oil supply and World oil supply) the effect of oil

supply changed the direction after the operational independence of the BOE.

Figure 4.4: Impulse response of world supply
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A unit shock in 3-months Treasury bills, before the breaking point, led to a raise in World oil supply by more
than 6 per cent. While after the breaking point the world oil supply dropped by 3.1 per cent. Even the size of the

effect is not as strong as before, the actual change in direction is interesting

5 CONCLUDING REMARKS

The SVAR model of UK monetary policy and crude oil markets estimated in this paper serves as an evaluation
of the transmission of UK monetary policy across national borders particularly on international oil markets. The
SVAR approach allows us to decompose price and quantity data into monetary policy shocks investigate the
transmission mechanism of the impact of monetary policy shocks on variables of interest by impulse response
and variance decomposition analysis. One of the key results is that expansionary UK monetary policy leads to a
statistically significant decline in OPEC oil supply, while there is less statistically significant effect on European
oil supply movements. The effect of tight monetary policy seems to have the most significant effect on UK
industrial oil stock and European industrial oil stock, confirming assumption of decline in firms’ desire to carry
inventories. The impact on the World industrial oil stocks is lower however comparable with the effect of US
monetary policy. The response to the innovation in interest rates, the size of the response is slightly smaller than

for the whole period even with the same in principle. Therefore, it can be concluded that before the BOE’s
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operational independence, the decisions of holding oil stock in EU countries was slightly less responsive to the
policy decisions. In contrast to the results from impulse response function for the UK oil stock and OECDEU oil
stock, the results of impulse response function for OECD oil stock differs significantly in respect to the both

periods.
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APPENDIX

Appendix A : Inventory Channel — UK industry oil inventories
Structural VAR Estimates
Estimation method: method of scoring (analytic derivatives)
Maximum iterations reached at 500 iterations

Model: Ae = Bu where E[uu'l=l
Restriction Type: long-run pattern matrix
Long-run response pattern:

1 C(3) 0 0 C(10)
C(1) 1 C(5) C(7) 0
0 0 1 C(8) 0
0 0 0 1 0
C(2) C(4) C(6) C(9) 1
Coefficient Std. Error z-Statistic Prob.
C(1) 0.268680 0.194436 1.381842 0.1670
C(2) 0.901628 0.290161 3.107340 0.0019
C(3) 3.047053 0.145585 20.92967 0.0000
C(4) 3.145565 0.253163 12.42503 0.0000
C(5) 0.092947 0.021420 4.339161 0.0000
C(6) -0.211134 0.034405 -6.136824 0.0000
C(7) 0.045695 0.023332 1.958474 0.0502
C(8) -0.015285 0.099504 -0.153616 0.8779
C(9) 0.089228 0.040312 2.213459 0.0269
C(10) 0.657689 0.129967 5.060413 0.0000
Log likelihood -374.8930
LR test for over-identification:
Chi-square(5) 1636.716 Probability 0.0000

Appendix B: Inventory Channel — OECDEurope industry oil inventories
Structural VAR Estimates
Estimation method: method of scoring (analytic derivatives)
Maximum iterations reached at 500 iterations

Model: Ae = Bu where E[uu'l=l
Restriction Type: long-run pattern matrix
Long-run response pattern:

1 C(3) 0 0 C(10)
C(1) 1 C(5) C(7) 0
0 0 1 C(8) 0
0 0 0 1 0
C(2) C(4) C(6) C(9) 1
Coefficient Std. Error z-Statistic Prob.
C(1) 0.268261 0.193026 1.389765 0.1646
C(2) 0.866241 0.256588 3.375995 0.0007
C(3) 3.048970 0.146714 20.78170 0.0000
C(4) 3.000006 0.235928 12.71577 0.0000
C(5) 0.104580 0.022785 4.589954 0.0000
C(6) -0.227600 0.032518 -6.999113 0.0000
C(7) 0.050256 0.025048 2.006338 0.0448
C(8) -0.003812 0.099504 -0.038309 0.9694
C(9) 0.054366 0.039627 1.371929 0.1701
C(10) 0.704983 0.115899 6.082738 0.0000

19



Log likelihood -342.8394
LR test for over-identification:

Chi-square(5) 1639.281 Probability 0.0000
Appendix C: Inventory channel - OECD industry oil inventories
Structural VAR Estimates
Estimation method: method of scoring (analytic derivatives)
Maximum iterations reached at 500 iterations
Model: Ae = Bu where E[uu'l=l
Restriction Type: long-run pattern matrix
Long-run response pattern:
1 C(3) 0 0 C(10)
C(1) 1 C(5) C(7) 0
0 0 1 C(8) 0
0 0 0 1 0
C(2) C(4) C(6) C(9) 1
Coefficient Std. Error z-Statistic Prob.
C(1) 0.302769 0.178864 1.692736 0.0905
C(2) -0.609546 0.620671 -0.982076 0.3261
C(3) 2.761231 0.136482 20.23151 0.0000
C(4) -1.839225 0.296920 -6.194356 0.0000
C(5) 0.064267 0.018957 3.390146 0.0007
C(6) 0.330911 0.064546 5.126769 0.0000
C(7) 0.043023 0.020007 2.150426 0.0315
C(8) -0.030189 0.099504 -0.303391 0.7616
C(9) -0.040902 0.072459 -0.564483 0.5724
C(10) -0.520704 0.129691 -4.014967 0.0001
Log likelihood -231.8365
LR test for over-identification:
Chi-square(5) 1292.232 Probability 0.0000
Appendix D: Supply channel - IEA oil supply
Structural VAR Estimates
Estimation method: method of scoring (analytic derivatives)
Maximum iterations reached at 500 iterations
Model: Ae = Bu where E[uu'l=l
Restriction Type: long-run pattern matrix
Long-run response pattern:
1 C(3) 0 0 C(10)
C(1) -1 C(5) C(7) 0
0 0 1 C(8) 0
0 0 0 1 0
C(2) C(4) C(6) C(9) 1
Coefficient Std. Error z-Statistic Prob.
C(1) 0.201678 0.279193 0.722360 0.4701
C(2) 0.725889 0.015147 47.92299 0.0000
C(3) -3.859246 0.208295 -18.52776 0.0000
C(4) -3.294314 0.200311 -16.44596 0.0000
C(5) 0.040474 0.032477 1.246230 0.2127
C(6) -0.003766 0.013577 -0.277383 0.7815
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C(7) 0.052360 0.032780 1.597343 0.1102
C(8) -0.024081 0.109764 -0.219387 0.8263
C(9) 0.113783 0.013583 8.376947 0.0000
C(10) 1.186718 0.135033 8.788358 0.0000

Log likelihood -276.2327

LR test for over-identification:

Chi-square(5) 1414.669 Probability 0.0000

Appendix E: Supply channel — EU27 oil supply

Structural VAR Estimates
Estimation method: method of scoring (analytic derivatives)
Maximum iterations reached at 500 iterations

Model: Ae = Bu where E[uu'l=l
Restriction Type: long-run pattern matrix
Long-run response pattern:

1 C(3) 0 0 C(10)
C(1) -1 C(5) C(7) 0
0 0 1 C(8) 0
0 0 0 1 0
C(2) C(4) C(6) C(9) 1
Coefficient Std. Error z-Statistic Prob.
C(1) 0.223548 0.243170 0.919308 0.3579
C(2) 0.850946 0.245343 3.468391 0.0005
C(3) -3.585949 0.175447 -20.43899 0.0000
C(4) -3.573729 0.261709 -13.65536 0.0000
C(5) 0.033224 0.023849 1.393064 0.1636
C(6) 0.154781 0.028912 5.353584 0.0000
C(7) 0.054017 0.024127 2.238894 0.0252
C(8) -0.033866 0.109764 -0.308538 0.7577
C(9) 0.125556 0.033534 3.744146 0.0002
C(10) 0.783093 0.175504 4.461981 0.0000
Log likelihood -284.3134
LR test for over-identification:
Chi-square(5) 1256.664 Probability 0.0000

Appendix F: Supply channel — OECD oil supply

Structural VAR Estimates
Estimation method: method of scoring (analytic derivatives)
Maximum iterations reached at 500 iterations

Model: Ae = Bu where E[uu'l=l
Restriction Type: long-run pattern matrix
Long-run response pattern:

1 C(3) 0 0 C(10)
C(1) -1 C(5) C(7) 0
0 0 1 C(8) 0
0 0 0 1 0
C(2) C(4) C(6) C(9) 1
Coefficient Std. Error z-Statistic Prob.

21



C(1) 0.203581 0.267404 0.761324 0.4465
C(2) 0.736103 0.014762 49.86327 0.0000
C(3) -3.841388 0.204280 -18.80456 0.0000
C(4) -3.289754 0.194511 -16.91292 0.0000
C(5) 0.042815 0.032523 1.316452 0.1880
C(6) -0.007803 0.012787 -0.610264 0.5417
C(7) 0.055213 0.032861 1.680217 0.0929
C(8) -0.024857 0.109764 -0.226454 0.8208
C(9) 0.117183 0.012816 9.143727 0.0000
C(10) 1.183503 0.120962 9.784081 0.0000
Log likelihood -275.3933
LR test for over-identification:
Chi-square(5) 1429.744 Probability 0.0000
Appendix G: Supply channel — OPEC oil supply
Structural VAR Estimates
Estimation method: method of scoring (analytic derivatives)
Maximum iterations reached at 500 iterations
Model: Ae = Bu where E[uu'l=l
Restriction Type: long-run pattern matrix
Long-run response pattern:
1 C(3) 0 0 C(10)
C(1) -1 C(5) C(7) 0
0 0 1 C(8) 0
0 0 0 1 0
C(2) C(4) C(6) C(9) 1
Coefficient Std. Error z-Statistic Prob.
C(1) -0.176085 0.319077 -0.551855 0.5810
C(2) 0.517052 0.035759 14.45952 0.0000
C(3) 4.230002 0.252993 16.71981 0.0000
C(4) 2.527313 0.158753 15.91983 0.0000
C(5) 0.064344 0.042063 1.529719 0.1261
C(6) -0.042068 0.009440 -4.456473 0.0000
C(7) -0.003338 0.042651 -0.078260 0.9376
C(8) -0.026318 0.109764 -0.239767 0.8105
C(9) 0.071626 0.010509 6.815917 0.0000
C(10) 1.750509 0.099529 17.58798 0.0000
Log likelihood -279.2070
LR test for over-identification:
Chi-square(5) 1437.385 Probability 0.0000
Appendix H: Supply channel — World oil supply
Structural VAR Estimates
Estimation method: method of scoring (analytic derivatives)
Convergence achieved after 318 iterations
Model: Ae = Bu where E[uu'l=l
Restriction Type: long-run pattern matrix
Long-run response pattern:
1 C(3) 0 0 C(10)
C(1) -1 C(5) C(7) 0
0 1 C(8) 0
0 0 0 1 0
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C(2) C(4) C(6) C(9) 1
Coefficient Std. Error z-Statistic Prob.
C(1) 0.134916 0.407188 0.331337 0.7404
C(2) 0.383535 0.012760 30.05776 0.0000
C(3) -5.509451 0.320064 -17.21357 0.0000
C(4) -2.428215 0.157781 -15.38977 0.0000
C(5) 0.044520 0.041434 1.074492 0.2826
C(6) -0.017350 0.006389 -2.715785 0.0066
C(7) 0.042451 0.041721 1.017510 0.3089
C(8) -0.024713 0.109764 -0.225148 0.8219
C(9) 0.056092 0.006666 8.414300 0.0000
C(10) 2.241975 0.131362 17.06716 0.0000
Log likelihood -270.5493
LR test for over-identification:
Chi-square(5) 1536.122 Probability 0.0000
Appendix I: Variance decomposition
World_oil_supply
Period S.E. Shock1 Shock2 Shock3 Shock4 Shock5
1 24.05062 2.307149 89.22633 0.379042 0.019064 8.068415
2 29.51815 2.307476 89.19717 0.382881 0.018334 8.094137
3 29.72509 2.308539 89.20638 0.383182 0.018279 8.083616
4 31.18788 2.308574 89.20678 0.383397 0.018346 8.082907
5 32.88113 2.308576 89.20618 0.383469 0.018373 8.083405
6 33.04471 2.308568 89.20577 0.383500 0.018384 8.083772
7 33.08012 2.308567 89.20575 0.383503 0.018384 8.083800
8 33.15663 2.308567 89.20572 0.383503 0.018385 8.083827
9 33.17630 2.308568 89.20568 0.383504 0.018386 8.083860
10 33.17705 2.308568 89.20568 0.383505 0.018385 8.083859
11 33.18195 2.308568 89.20568 0.383505 0.018385 8.083860
12 33.18314 2.308568 89.20568 0.383505 0.018385 8.083863
Factorization: Structural
EU27 oil_supply
Period S.E. Shock1 Shock2 Shock3 Shock4 Shock5
1 5.577740 5.049173 87.55889 0.024053 0.098653 7.269227
2 5.928536 5.047955 87.50398 0.062300 0.098450 7.287314
3 5.948135 5.049957 87.50052 0.066596 0.098434 7.284490
4 5.972862 5.050338 87.50032 0.068273 0.098662 7.282406
5 5.990624 5.050440 87.50018 0.068293 0.098664 7.282424
6 5.995739 5.050429 87.50015 0.068292 0.098666 7.282463
7 5.996779 5.050423 87.50011 0.068301 0.098670 7.282492
8 5.996866 5.050423 87.50011 0.068305 0.098670 7.282492
9 5.996884 5.050424 87.50012 0.068305 0.098670 7.282484
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10 5.996890 5.050425 87.50012 0.068305 0.098670 7.282481
11 5.996896 5.050425 87.50012 0.068305 0.098670 7.282481
12 5.996899 5.050425 87.50012 0.068305 0.098670 7.282481
Factorization: Structural
IEA_oil_supply
Period S.E. Shock1 Shock2 Shock3 Shock4 Shock5
1 10.13277 4.280493 87.28208 0.002581 0.098586 8.336257
2 10.13570 4.283279 87.24745 0.010847 0.098524 8.359900
3 12.05951 4.282903 87.24812 0.013763 0.098832 8.356380
4 12.23257 4.282862 87.24855 0.013794 0.098831 8.355964
5 12.33081 4.282853 87.24861 0.013791 0.098837 8.355907
6 12.33892 4.282848 87.24867 0.013792 0.098842 8.355851
7 12.34220 4.282849 87.24866 0.013792 0.098842 8.355858
8 12.34261 4.282849 87.24866 0.013792 0.098843 8.355859
9 12.34275 4.282849 87.24866 0.013792 0.098843 8.355858
10 12.34281 4.282849 87.24866 0.013792 0.098843 8.355858
11 12.34283 4.282849 87.24866 0.013792 0.098843 8.355858
12 12.34285 4.282849 87.24866 0.013792 0.098843 8.355858
Factorization: Structural
OECD_oil_supply
Period S.E. Shock1 Shock2 Shock3 Shock4 Shock5
1 9.992188 4.385462 87.11816 0.004389 0.104860 8.387124
2 10.00680 4.386047 87.07887 0.008628 0.104163 8.422288
3 11.70804 4.385536 87.08699 0.008937 0.104314 8.414223
4 11.95476 4.385517 87.08533 0.008933 0.104284 8.415936
5 12.16522 4.385480 87.08594 0.008931 0.104297 8.415348
6 12.20619 4.385477 87.08587 0.008932 0.104296 8.415425
7 12.22232 4.385474 87.08591 0.008932 0.104297 8.415385
8 12.22648 4.385474 87.08591 0.008932 0.104297 8.415391
9 12.22798 4.385474 87.08591 0.008932 0.104297 8.415388
10 12.22854 4.385474 87.08591 0.008932 0.104297 8.415389
11 12.22873 4.385474 87.08591 0.008932 0.104297 8.415388
12 12.22880 4.385474 87.08591 0.008932 0.104297 8.415388
Factorization: Structural
OPEC_oil_supply
Period S.E. Shock1 Shock2 Shock3 Shock4 Shock5
1 3.597895 3.125790 84.84849 0.500601 0.017620 11.50750
2 4.096694 3.125666 84.78594 0.501554 0.017482 11.56936
3 5.791132 3.125348 84.78546 0.501450 0.017454 11.57029
4 5.792436 3.124822 84.78461 0.500677 0.017163 11.57272
5 5.792732 3.124856 84.78607 0.500225 0.017143 11.57171
6 6.007272 3.124837 84.78609 0.500282 0.017144 11.57165
7 6.193007 3.124821 84.78628 0.500291 0.017146 11.57146
8 6.197696 3.124823 84.78625 0.500298 0.017146 11.57148
9 6.394208 3.124820 84.78621 0.500289 0.017155 11.57153

24



10 6.492816 3.124825 84.78603 0.500279 0.017162 11.57171
11 6.493492 3.124828 84.78600 0.500281 0.017162 11.57173
12 6.542971 3.124824 84.78597 0.500273 0.017165 11.57177

Factorization: Structural

Appendix J: Robustness check

UK oil inventory

Chow Breakpoint Test: 1997M05

Null Hypothesis: No breaks at specified breakpoints
Varying regressors: All equation variables

Equation Sample: 1992M10 2001MO01

OECDEU oil inventory

Chow Breakpoint Test: 1997M05

Null Hypothesis: No breaks at specified breakpoints
Varying regressors: All equation variables

Equation Sample: 1992M08 2001MO01

F-statistic 1.430335 Prob. F(4,83) 0.2312
Prob. Chi- .
Log likelihood ratio 6.066045  Square(4) 0.1943 F-statistic 1.245549  Prob. F(4,85) 0.2979
Prob. Chi- Prob. Chi-
Wald Statistic 5.721340  Square(4) 0.2209 Log likelihood ratio 5.297335 gqusrg(ﬁ) 0.2581
rob. Chi-
Wald Statistic 4.982198 Square(4) 0.2891
OECD oil inventory IEA oil supply
Chow Breakpoint Test: 1997M05 Chow Breakpoint Test: 1997M05
Null Hypothesis: No breaks at specified breakpoints Null Hypothesis: No breaks at specified breakpoints
v Al b Varying regressors: All equation variables
arying regressors: All equation variables
yingreg 9 Equation Sample: 1994M02 2001MO01
Equation Sample: 1992M08 2001MO01
0.5473
F-statistic 1.331513  Prob. F(4,85) 0.2649 F-statistic 64 Prob. F(4,67) 0.7015
Log likelihood 2.4116 Prob. Chi-
Log likelihood ratio 5.652045 Prob. Chi-Square(4) 0.2267 ratio 89  Square(4) 0.6605
2.1894 Prob. Chi-
Wald Statistic 5.326053  Prob. Chi-Square(4)  0.2554 Wald Statistic 55 Square(4) 0.7010
EU27 oil supply OECD oil supply
Chow Breakpoint Test: 1997M05 Chow Breakpoint Test: 1997M05
Null Hypothesis: No breaks at specified breakpoints Null Hypothesis: No breaks at specified breakpoints
. . . Varying regressors: All equation
Varying regressors: All equation variables variables
Equation Sample: 1994M02 2001M01 Equation Sample: 1994M02 2001MO01
0.568 Prob.
o 0.58586 F-statistic 118  F(4,67) 0.6866
F-statistic 9 Prob. F(4,67) 0.6740 2501 Prob. Chi-
Log likelihood ~ 2.57845  Prob. Chi- Log likelihood ratio 624  Square(4) 0.6443
ratio 8 Square(4) 0.6306 2972  Prob. Chi-
o 2.34347  Prob. Chi- Wald Statistic 473  Square(4) 0.6858
Wald Statistic 5 Square(4) 0.6729

World oil supply
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Chow Breakpoint Test: 1997M05 Chow Breakpoint Test: 1997M05
Null Hypothesis: No breaks at specified breakpoints

Varying regressors: All equation variables
Equation Sample: 1994M02 2001MO01

Null Hypothesis: No breaks at specified breakpoints

Varying regressors: All equation variables

Equation Sample: 1994M02 2001MO01

. 0.71208 0.88571
F-statistic 4 Prob.F(4,67) 0.5866  F_gtatistic 6  Prob. F(4,67) 0.4774
- _ 812252 Prob. Chi- 3.86459  Prob. Chi-
Log likelihood ratio 4 Square(d) 0-5375 " Log likelihood ratio 3 Square(4) 0.4246
. 284833 Prob. Chi- 3.54286  Prob. Chi-
Wald Statistic 7 Square(4) 05835 \yald Statistic 4 Square(4) 0.4714
Appendix K: Re-estimated models
UK oil inventory for BOE independency
Structural VAR Estimates
Sample (adjusted): 1992M10 1997M04
Included observations: 55 after adjustments
Estimation method: method of scoring (analytic derivatives)
Maximum iterations reached at 500 iterations
Structural VAR is over-identified (5 degrees of freedom)
Model: Ae = Bu where E[uu'l=l
Restriction Type: long-run pattern matrix
Long-run response pattern:
1 C(3) 0 0 C(10)
Cc(1) 1 C(5) C(7) 0
0 0 1 C(8) 0
0 0 0 1 0
C(2) C(4) C(6) C(9) 1
Coefficient Std. Error z-Statistic Prob.
C(1) 0.338281 0.215902 1.566828 0.1172
C(2) 0.969251 0.603694 1.605533 0.1084
C(3) 2.539769 0.174056 14.59168 0.0000
C(4) 2.691865 0.413319 6.512799 0.0000
C(5) 0.168318 0.024798 6.787680 0.0000
C(6) -0.793085 0.069321 -11.44076 0.0000
C(7) 0.004065 0.033616 0.120914 0.9038
C(8) -0.012869 0.134840 -0.095440 0.9240
C(9) -0.017802 0.127442 -0.139687 0.8889
C(10) 0.463488 0.134652 3.442129 0.0006
Log likelihood -170.4414
LR test for over-identification:
Chi-square(5) 874.0839 Probability 0.0000
Estimated A matrix:
1.000000 0.000000 0.000000 0.000000 0.000000
0.000000 1.000000 0.000000 0.000000 0.000000
0.000000 0.000000 1.000000 0.000000 0.000000
0.000000 0.000000 0.000000 1.000000 0.000000
0.000000 0.000000 0.000000 0.000000 1.000000
Estimated B matrix:
1.268569 3.277667 -0.677645 -0.027627 1.176109
-0.204860 -0.497046 0.268862 0.018637 -0.333494
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-0.904712 -2.487990 1.453531 -0.030002 -0.839888
-2.707639 -7.761769 3.128603 1.854338 -1.790221
1.852850 5.129777 -1.409511 -0.041995 1.895461
For crisis
Structural VAR Estimates
Sample (adjusted): 1997M06 2007M08
Included observations: 39 after adjustments
Estimation method: method of scoring (analytic derivatives)
Maximum iterations reached at 500 iterations
Structural VAR is over-identified (5 degrees of freedom)
Model: Ae = Bu where E[uu'l=l
Restriction Type: long-run pattern matrix
Long-run response pattern:
1 C(3) 0 0 C(10)
C(1) 1 C(5) C(7) 0
0 0 1 C(8) 0
0 0 0 1 0
C(2) C(4) C(6) C(9) 1
Coefficient Std. Error z-Statistic Prob.
C(1) 0.195519 0.419002 0.466631 0.6408
C(2) 0.693309 0.178005 3.894875 0.0001
C(3) 4.007777 0.339682 11.79862 0.0000
C(4) 3.185255 0.255709 12.45656 0.0000
C(5) -0.003534 0.054677 -0.064632 0.9485
C(6) 0.107237 0.027013 3.969864 0.0001
C(7) -0.091048 0.054680 -1.665104 0.0959
C(8) -0.058813 0.160128 -0.367287 0.7134
C(9) 0.055428 0.032009 1.731645 0.0833
C(10) 1.451795 0.131876 11.00880 0.0000
Log likelihood -137.2090
LR test for over-identification:
Chi-square(5) 646.8167 Probability 0.0000
Estimated A matrix:
1.000000 0.000000 0.000000 0.000000 0.000000
0.000000 1.000000 0.000000 0.000000 0.000000
0.000000 0.000000 1.000000 0.000000 0.000000
0.000000 0.000000 0.000000 1.000000 0.000000
0.000000 0.000000 0.000000 0.000000 1.000000
Estimated B matrix:
2.151055 9.122519 -0.118729 0.041016 3.151216
-0.184948 -0.797181 -0.045979 -0.046346 -0.336680
1.844844 8.499919 1.411379 -0.077226 2.618227
0.524327 2.389612 1.630581 0.003154 -2.390718
1.274867 5.831087 0.137456 0.080739 1.771782

OECDEU oil inventory (the BOE independence)

Structural VAR Estimates

Sample (adjusted): 1992M10 1997M04

Included observations: 55 after adjustments
Estimation method: method of scoring (analytic derivatives)
Maximum iterations reached at 500 iterations
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Structural VAR is over-identified (5 degrees of freedom)

Model: Ae = Bu where E[uu'l=l
Restriction Type: long-run pattern matrix
Long-run response pattern:

1 C(3) 0 0 C(10)
C(1) 1 C(5) C(7) 0
0 0 1 C(8) 0
0 0 0 1 0
C(2) C(4) C(6) C(9) 1
Coefficient Std. Error z-Statistic Prob.
C(1) 0.339264 0.213385 1.589916 0.1119
C(2) 0.969514 0.591935 1.637873 0.1014
C(3) 2.534516 0.172658 14.67938 0.0000
C(4) 2.680220 0.407519 6.576924 0.0000
C(5) 0.186020 0.024929 7.461928 0.0000
C(6) -0.855912 0.069121 -12.38274 0.0000
C(7) 0.004417 0.035364 0.124901 0.9006
C(8) 0.012641 0.134840 0.093746 0.9253
C(9) -0.066049 0.134527 -0.490969 0.6234
C(10) 0.465388 0.130438 3.567894 0.0004
Log likelihood -148.8814
LR test for over-identification:
Chi-square(5) 869.3869 Probability 0.0000
Estimated A matrix:
1.000000 0.000000 0.000000 0.000000 0.000000
0.000000 1.000000 0.000000 0.000000 0.000000
0.000000 0.000000 1.000000 0.000000 0.000000
0.000000 0.000000 0.000000 1.000000 0.000000
0.000000 0.000000 0.000000 0.000000 1.000000
Estimated B matrix:
1.582574 4121738 -1.064077 -0.080932 1.499495
0.321677 0.957280 -0.183524 -0.002206 0.212352
0.082756 0.258565 0.627108 -0.042572 0.188919
0.204134 0.309387 0.479455 1.814822 1.221042
1.276953 3.520800 -1.082472 -0.083637 1.321650
OECD oil industry stock (the BOE independence)
Structural VAR Estimates
Sample (adjusted): 1992M10 1997M05
Included observations: 56 after adjustments
Estimation method: method of scoring (analytic derivatives)
Maximum iterations reached at 500 iterations
Structural VAR is over-identified (5 degrees of freedom)
Model: Ae = Bu where E[uu'l=l
Restriction Type: long-run pattern matrix
Long-run response pattern:
1 C(3) 0 0 C(10)
C(1) 1 C(5) C(7) 0
0 0 1 C(8) 0
0 0 0 1 0
C(2) C(4) C(6) C(9) 1
Coefficient Std. Error z-Statistic Prob.
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C(1) 0.346032 0.195944 1.765973 0.0774
C(2) 2.309172 0.410538 5.624745 0.0000
C(3) 2.481677 0.166234 14.92879 0.0000
C(4) 6.424619 0.310421 20.69648 0.0000
C(5) 0.063711 0.030432 2.093577 0.0363
C(6) 0.095341 0.069659 1.368674 0.1711
C(7) -0.003041 0.031600 -0.096245 0.9233
C(8) -0.047796 0.133631 -0.357674 0.7206
C(9) 0.076715 0.070815 1.083312 0.2787
C(10) 0.573561 0.077881 7.364575 0.0000

Log likelihood -123.7392

LR test for over-identification:

Chi-square(5) 775.9843 Probability 0.0000

Estimated A matrix:

1.000000 0.000000 0.000000 0.000000 0.000000

0.000000 1.000000 0.000000 0.000000 0.000000

0.000000 0.000000 1.000000 0.000000 0.000000

0.000000 0.000000 0.000000 1.000000 0.000000

0.000000 0.000000 0.000000 0.000000 1.000000

Estimated B matrix:

0.281472 0.499190 0.047507 -0.021893 0.323463
-0.253143 -0.656744 0.024207 -0.003479 -0.286404
-0.571506 -1.513642 0.896124 -0.087426 -0.331592
-2.632053 -7.113278 1.652176 1.808050 -0.900795

0.798558 2.125696 0.026353 0.032522 0.443830

OECD oil industry stock (Financial crisis)
Structural VAR Estimates
Sample (adjusted): 1997M06 2007M08
Included observations: 39 after adjustments
Estimation method: method of scoring (analytic derivatives)
Maximum iterations reached at 500 iterations
Structural VAR is over-identified (5 degrees of freedom)
Model: Ae = Bu where E[uu'l=l
Restriction Type: long-run pattern matrix
Long-run response pattern:
1 C(3) 0 0 C(10)
C(1) 1 C(5) C(7) 0
0 0 1 C(8) 0
0 0 0 1 0
C(2) C(4) C(6) C(9) 1
Coefficient Std. Error z-Statistic Prob.
C(1) 0.205015 0.427058 0.480064 0.6312
C(2) -0.931815 0.559647 -1.665005 0.0959
C(3) 4.181203 0.386069 10.83018 0.0000
C(4) -4.249065 0.283608 -14.98215 0.0000
C(5) 0.068694 0.051610 1.331001 0.1832
C(6) -0.046672 0.068103 -0.685316 0.4931
C(7) -0.101182 0.052770 -1.917430 0.0552
C(8) -0.038717 0.160128 -0.241790 0.8089
C(9) 0.075549 0.068511 1.102716 0.2702
C(10) -1.422971 0.070882 -20.07517 0.0000
Log likelihood -14.95924

LR test for over-identification:
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Chi-square(5) 467.2777 Probability 0.0000
Estimated A matrix:

1.000000 0.000000 0.000000 0.000000 0.000000

0.000000 1.000000 0.000000 0.000000 0.000000

0.000000 0.000000 1.000000 0.000000 0.000000

0.000000 0.000000 0.000000 1.000000 0.000000

0.000000 0.000000 0.000000 0.000000 1.000000

Estimated B matrix:

0.308024 0.843943 -0.281980 0.009476 -0.643913
-0.029793 -0.100155 -0.010016 -0.039640 0.121771
-0.239728 -1.114476 1.311467 -0.135643 0.183083

0.879663 3.808067 2.439084 0.322980 1.458083
-0.066022 -0.299557 0.016595 0.006232 0.082366

OPEC oil supply (the BOE independence)
Structural VAR Estimates
Date: 04/02/13 Time: 16:47
Included observations: 37 after adjustments
Estimation method: method of scoring (analytic derivatives)
Maximum iterations reached at 500 iterations
Structural VAR is over-identified (5 degrees of freedom)
Model: Ae = Bu where E[uu'l=l
Restriction Type: long-run pattern matrix
Long-run response pattern:
1 C(3) 0 0 C(10)
C(1) -1 C(5) C(7) 0
0 0 1 C(8) 0
0 0 0 1 0
C(2) C(4) C(6) C(9) 1
Coefficient Std. Error z-Statistic Prob.
C(1) 0.168651 0.515837 0.326945 0.7437
C(2) 0.528110 0.172406 3.063175 0.0022
C(3) -4.711130 0.447906 -10.51811 0.0000
C(4) -2.750570 0.243524 -11.29487 0.0000
C(5) 0.066587 0.062898 1.058646 0.2898
C(6) -0.211483 0.022250 -9.504821 0.0000
C(7) 0.000946 0.063844 0.014820 0.9882
C(8) -0.073180 0.164399 -0.445137 0.6562
C(9) 0.040486 0.041278 0.980807 0.3267
C(10) 1.949705 0.100090 19.47957 0.0000
Log likelihood -112.5563
LR test for over-identification:
Chi-square(5) 708.6181 Probability 0.0000
Estimated A matrix:

1.000000 0.000000 0.000000 0.000000 0.000000

0.000000 1.000000 0.000000 0.000000 0.000000

0.000000 0.000000 1.000000 0.000000 0.000000

0.000000 0.000000 0.000000 1.000000 0.000000

0.000000 0.000000 0.000000 0.000000 1.000000

Estimated B matrix:

0.705862 -3.310379 -0.029930 0.004900 1.219456
-0.207428 0.991693 0.107505 -0.018259 -0.590623
-3.561631 18.46768 1.983259 -0.331813 -6.665114
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4.957048 -25.98322 -1.281001 2.415888 10.52050
0.994104 -5.179333 -0.397830 0.074637 1.907402
World oil supply (the BOE independence)
Structural VAR Estimates
Sample (adjusted): 1994M04 1997M04
Included observations: 37 after adjustments
Estimation method: method of scoring (analytic derivatives)
Convergence achieved after 397 iterations
Structural VAR is over-identified (5 degrees of freedom)
Model: Ae = Bu where E[uu'l=l
Restriction Type: long-run pattern matrix
Long-run response pattern:
1 C(3) 0 0 C(10)
C(1) -1 C(5) C(7) 0
0 0 1 C(8) 0
0 0 0 1 0
C(2) C(4) C(6) C(9) 1
Coefficient Std. Error z-Statistic Prob.
C(1) 0.146336 0.567629 0.257801 0.7966
C(2) 0.541159 0.217388 2.489371 0.0128
C(3) -5.675228 0.493014 -11.51129 0.0000
C(4) -3.361543 0.275363 -12.20768 0.0000
C(5) 0.066970 0.052360 1.279025 0.2009
C(6) -0.214916 0.021289 -10.09517 0.0000
C(7) 0.002721 0.053505 0.050851 0.9594
C(8) -0.066927 0.164399 -0.407100 0.6839
C(9) 0.050911 0.041250 1.234193 0.2171
C(10) 1.905360 0.127951 14.89127 0.0000
Log likelihood -109.3603
LR test for over-identification:
Chi-square(5) 729.2527 Probability 0.0000
Estimated A matrix:

1.000000 0.000000 0.000000 0.000000 0.000000

0.000000 1.000000 0.000000 0.000000 0.000000

0.000000 0.000000 1.000000 0.000000 0.000000

0.000000 0.000000 0.000000 1.000000 0.000000

0.000000 0.000000 0.000000 0.000000 1.000000

Estimated B matrix:

3.731091 -22.72335 -1.259200 0.290271 6.818439
-0.142613 0.806902 0.088912 -0.016520 -0.433663
-4.548653 28.11131 2.488981 -0.455280 -8.380105

2.873450 -18.22551 -0.583556 2.138839 6.574713

0.795055 -4.944310 -0.322258 0.072272 1.486802

Structural VAR Estimates

Sample (adjusted): 1997M05 2010M09

Included observations: 46 after adjustments

Estimation method: method of scoring (analytic derivatives)
Maximum iterations reached at 500 iterations

Structural VAR is over-identified (5 degrees of freedom)
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Model: Ae = Bu where E[uu'l=l
Restriction Type: long-run pattern matrix
Long-run response pattern:

1 C(3) 0 0 C(10)
C(1) -1 C(5) C(7) 0
0 0 1 C(8) 0
0 0 0 1 0
C(2) C(4) C(6) C(9) 1
Coefficient Std. Error z-Statistic Prob.
C(1) -0.181085 0.415048 -0.436298 0.6626
C(2) 0.676365 0.244541 2.765859 0.0057
C(3) 4.084165 0.301454 13.54821 0.0000
C(4) 3.377470 0.236484 14.28201 0.0000
C(5) -0.110196 0.050036 -2.202325 0.0276
C(6) 0.197351 0.035081 5.625614 0.0000
C(7) 0.010728 0.052608 0.203929 0.8384
C(8) -0.045510 0.147442 -0.308664 0.7576
C(9) 0.157506 0.045578 3.455741 0.0005
C(10) 1.464608 0.191659 7.641740 0.0000
Log likelihood -150.3616
LR test for over-identification:
Chi-square(5) 827.5619 Probability 0.0000
Estimated A matrix:
1.000000 0.000000 0.000000 0.000000 0.000000
0.000000 1.000000 0.000000 0.000000 0.000000
0.000000 0.000000 1.000000 0.000000 0.000000
0.000000 0.000000 0.000000 1.000000 0.000000
0.000000 0.000000 0.000000 0.000000 1.000000
Estimated B matrix:
-0.299209 -2.261289 -0.466582 -0.343364 -0.570769
-0.470717 -2.353225 -0.172610 -0.088229 -0.592578
1.791285 8.905078 1.831910 0.337020 2.864364
-8.760972 -45.68632 -0.843446 -0.656371 -11.78530
0.659564 3.307026 0.177298 0.158397 0.964017
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