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Abstract
The present research studies the relationship between oil prices and the stock markets of the
United States, Japan and the United Kingdom; The U.S. economy has proved to be the most
sensitive of the three to oil prices changes, (stock market variance is affected by oil price changes
by 9.51% in the U.S., 7.51% in the U.K., and 4.4% in Japan) The U.S. and U.K. stock markets are
more affected by negative oil prices changes than from positive oil price changes, meanwhile the

case of Japan is different

1. Introduction

Oil prices have an effect into the real economy, by increasing cost to firms and by reducing the
amount of disposal income that consumers have to spend. As a consequence, it can be
expected that rising oil prices have a negative effect into the level activity of an economy and into
its stock markets as well. Previous authors like Sadorsky (1999), Mohan Nandha and
Hammoudeh (2007), Park and Ratti (2008) established that rising oil prices tend to decrease the
stock market index. The present study tries to determine the relationship between oil prices and
stock markets using a more recent sample data. The selected stock markets are from the United
States, Japan and the United Kingdom; these three stock markets are the biggest in the world.
Hence, they are the most interesting to study. The U.S. economy deserves a special attention in
this document. First, its stock market affects the other stock markets, since it Granger causes
them after 24 months and is also co-integrated with them at a significance level of 10%. Second,
the U.S. is the world’s first consumer of oil and as a consequence, the main reference price of
the U.S. —The West Texas Intermediate —, is also the main reference price for energy markets
around the world. As a result any relationship between oil prices and the U.S. stock market is
reflected into other economies. Oil shocks affect the stock markets as well as the real economy
itself; therefore other economic variables should be included into the study. Industrial production
will be used to represent the level of economic activity and the interest rate will be included to
check if monetary policy has also some effects on oil prices and/or to see if interest rates have
more or less influence into the economy than oil prices. Therefore, the VAR approach will be the
main tool in the present research, since it allows examining the dynamic interaction between

economic variables.



< Hypothesis; Oil price shocks affect the overall performance of an industrialized
economy. Since, they can affect the behavior of the stock markets composite index and

the level of economic activity measured by the industrial production index.

The present research is organized in the following way; Section 2 revises the previous literature
related to this study. Section 3 presents the data and its source. Section 4 present the
econometric results from the U.S., U.K. and Japan each in a different section, in order to
concentrate on one economy at a time and to keep the exposition simple. The econometric
results start with the time series properties of the data. Then oil price volatility is performed by
using a GARCH (generalized autoregressive conditional heteroskedastic) model. Then the
exposition continues with the empirical results from a VAR (vector-auto regression) and reports
the dynamic effects of shocks. Then the econometric analysis continues with the results related

to asymmetric oil price shocks. Finally Section 5 presents the conclusions.

2. Revised literature

Sadorsky (1999)1 Use a VAR model to investigate the relationship between oil prices, interest
rate, industrial production, consumer price index and stock markets in the U.S. The sample data
starts in January 1950 and ends in April 1996. As stock market returns Sadorsky used the
S&P500 index. He established the interest rate, oil prices, industrial production and real stock
return ordering. He found that stock markets explain most its own variance changes during the
entire sample period; he also found that interest rate shocks have a greater impact on real stock
and industrial production than oil prices. However when he divides the sample period in two sub
periods, 1950:01 to 1985:12 and 1986:01 to 1996:04, He discovered that in the second sub
period oil prices shocks have played a greater role explaining industrial production and real stock
returns variance. He also conducted test for symmetry between positive and negative oil shocks
into the economy, he concluded that negative oil shocks have a greater impact then positive oil
shocks into stock markets and the level of economic activity. He also discovered that increasing

volatility of oil prices have a negative effect into stock markets.

I Qil price shocks and stock market activity: Perry Sadorsky. Energy Economics; Elsevier, vol. 21(2), pages
449-469, (1999)



Jones and Kaul (1996)2 studied the stock markets of the United States, Japan, Canada and the
United Kingdom and their reaction to oil price shocks; the hypothesis is that oil shocks are
absorbed by current and future changes in real cash flows and/or in expected returns. Then,
stock returns should vary across time due to changes in current and expected returns. The
evidence supports that the stock markets of Canada and the United States capture the impact of
oil shocks into their cash flows, because oil prices don’t have an effect on real stock returns. In
case of the United Kingdom and Japan the evidence shows that their stock markets tend to over

react to oil price changes.

Basher and Sadorsky (2004)3 used an international multifactor model to investigate the
relationship between oil prices and emerging stock markets returns. Data cover the period from
1992:12 to 2005:10, and include 21 emerging stock markets; Argentina, Brazil, Chile, Colombia,
India, Indonesia, Israel, Jordan, Korea, Malaysia, Mexico, Pakistan, Peru, Philippines, Poland,
South Africa, Sri Lanka, Taiwan, Thailand, Turkey, and Venezuela. An unconditional version of
the model is estimated among world stock returns, country market return, oil price and exchange
rate. And then, a conditional version of the model is estimated, which includes a dummy variable
to differentiate when the market is up and down. The estimation procedure for both versions
includes two steps; First country stock beta, oil price beta, and exchange rate beta are estimated
using pooled OLS. Second, a cross sectional regression is estimated for a pooled data set of
realized returns and risk parameters. They found that oil prices do affect stock returns with a
coefficient significant at 5% level in most cases. In the conditional model a test of symmetry is
conducted, to examine if emerging markets react in the same way to market betas (sources of
risk) when the market is up and down. They found that there is a significant asymmetrical

relationship between market betas and returns in ups and downs.

Nandha and Hammoudeh (2007)4 studied the effect of oil price changes and exchange rate into
stock markets returns in 15 countries in the Asia-Pacific region before and after the Asia financial
crises of 1997. They use data from 1994:05 2004:06 Total return indices are used for stock
market indices. They estimated conditional and unconditional systematic risk betas within the
International APT framework for each market. According to this paper the domestic market risk

toward world stock market changes can be affected by oil prices and exchange rates. High beta

2 Qil and Stock Markets: Charles M. Jones and Gautam Kaul. The Journal of Finance; Elsevier volume 51
(2). Pages 463-491 June 1996.

3 Qil price risk and emerging stock markets: Syed A. Basher, Perry Sadorsky. Global Finance Journal,
Elsevier, vol. 17(2), pages 224-251, (2004)

! Systematic risk and oil price exchange rate sensitivities in Asia Pacific stock markets: Mohan Nandha and
Shawkat Hammoudeh. Research in International Business and Finance 21 (2007) 326-341.



countries face bigger wins (losses) than low beta countries when the world stock market is up
(down). High beta countries included; Hong Kong, Malaysia, Singapore and South Korea. Low
beta countries include; New Zealand, Pakistan, Philippines and Sri Lanka. Thirteen of the fifteen
countries show a significant sensitivity to changes in oil prices in terms of local prices, regardless
the world stock market is up or down. But China and Thailand only show oil price sensitivity only
if the world stock market is down. Indonesia and Malaysia, net export countries, show significant

negative sensitivity when the oil price (in local prices) is down.

Park and Ratti (2008)5 estimated the effect of oil price shocks and oil price volatility in the U.S,
and 13 European countries over 1986:1 — 2005:12. A multivariate VAR analysis is used capture
the dynamic relation between the following variables; Industrial production, stock returns and
interest rate are from the OECD in case of the European countries, and for the U.S. the S&P 500
from the COMPUSTAT, the interest rate from FRED, and industrial production from the OECD.
Qil prices are U.K. Brent in dollars per barrel from the IMF. The 13 European countries are
Austria, Belgium, Denmark, Finland, France, Germany, Greece, ltaly, Netherlands, Norway,
Spain, Sweden, and the U.K. Oil price shocks had a statistical significant impact on real stock
returns in the same month or within one month. Despite other countries, Norway, a net exporter
of oil, shows a positive response to oil price increase in their stock returns. The median result
from variance decomposition analysis is that oil price shocks account for a statistically
significance of 6% of the volatility in real stock returns. For many European countries, increased
price volatility depresses stock returns, but does not for the U.S. A one standard deviation
increase in the world oil price significantly raises the short term interest rate in the U.S. and eight
European countries with a lag of one or months. The null hypothesis of symmetric effects on real
stock returns of positive and negative oil price shocks cannot be rejected for the oil importing

European countries but is rejected for Norway and the U.S.

Nandha and Faff (2008)6 examined how oil prices changes affect the equity price and then, they
explore if there is any asymmetric impact of oil price on equity returns. They use monthly data
from 35 industrial sectors, from the globally diversified industry portfolios (as presented in
DataStream global industry indices). All data is measured in dollars and the oil price is the West
Texas Intermediate Cushing expressed in dollars per barrel. They consider that portfolios are

free from country specific factors and are more suitable for measuring the impact of oil prices into

5 Qil price shocks and stock markets in the U.S. and 13 European countries: Jungwook Park, Ronald A.
Ratti. Energy Economics 30 (2008) 2587- 2608.

6 Does oil move equity? A global view: Mohan Nandha and Robert Faff, Department of Accounting and
Finance. Monash University Australia. Energy Economics 30 (2008) 986-997.



equity prices. They use the standard market model augmented by the oil price factor. They find
that in 33 industry sectors oil prices have a significant and negative impact, these industrial
sectors include industries such as; Aerospace, Auto and parts, Banks, Beverages, Chemical,
Construction, Food and drugs retailers, Forestry, Insurance companies, Hotels and Leisure,
Telecommunications and Transport. Oil and mining are the two remaining industries in which oil
prices have a positive impact. Their finding suggest that oil prices have a negative impact on real
output and hence an adverse effect on corporate profits where oil is used as an input. When
price effect asymmetry is tested they find that oil price change effect on equity price is symmetric,

not asymmetric as expected.

Cong, Wei, Jiao, Fan (2008)7 Studied the effect of oil price shocks on the real stock return of
China. They use data from the Shanghai and Shenzhen stock markets; from them they use two
composite indices, 10 classification indices, and four company stock prices to examine the
Chinese market. Brent oil price data from the EIA is used as the oil price variable. Exchange rate
and interest data are form the Bank of China. And Industrial production data is from the National
Bureau of Statistics of China. Their results reveal that oil price shocks do not show a significant
impact on stock returns in China. But stock returns in manufacturing index and some oil price
index are increased due to some oil shocks. Asymmetric effect of oil price changes on oil
companies is not supported by statistical evidences. Increase in price oil volatility may not affect
most stock returns, but may increase speculation in mining index and petrochemicals index
which raise stock returns. Both oil price shocks and China oil price shocks can explain much
more than interest rates for manufacturing index. This means that oil price changes are a source
of monthly volatility in its stock returns. The relative importance of interest rates and oil price

varies across different indices and oil company stock prices in Chinese stock market.

3. Data

The sample period for all variables is monthly and covers the January 1986 to August 2008
period. As stock market price the S&P500, Nikkei225 and FTSE100 have been chosen for the
United States, Japan and the United Kingdom respectively. These data were obtained from
DataStream. Then the used oil prices series are; West Texas Intermediate spot price and
Europe Brent spot price. These data belongs to the Department of Energy of the United States.
Oil variables are selected because of being the most traded kind oil for each economy. Short
term interest rates, industrial production index and consumer price index have also to be

considered into the present study. Interest rates were measured using the 3 month T-Bill rate for

7Relationship between oil price shocks and stock markets: Empirical analysis for China. Rong Gang Cong,
Yi Ming Wei, Jian-Lin Jiao, Ying Fan. Energy Economics 36 (2008) 3544 -3553.



the U.S., the collateralized overnight rate for Japan, and the rate of discount for 3 month
Treasury bill (monthly average) for the U.K. Each interest rate had been obtained from the
central bank of the related country (Federal Reserve, Bank of Japan and Bank of England).
Industrial production index and consumer price index have been obtained from OECD data base;
industrial production index and consumer price index are seasonally adjusted and consider 2000
as the base year. All variables are transformed into logarithms for comparisons purposes. Real
stock prices denoted by rsr are the difference between the continuously compounded return - log
difference of stock index- and inflation -log difference of consumer price index- then oil prices are

denoted by lo, industrial production by lip, an interest rates by Ir.

4. Econometric analysis

The U.S. economy has proved to be the most sensitive of the three economies of this research to
oil prices changes, (stock market variance is affected by oil price changes by 9.51% in the U.S.,
7.51% in the U.K., and 4.4% in Japan) The U.S. economy is also the only economy which its
stock market as well as its industrial production have raised considerably from its 90°'s levels,
meanwhile the U.K. had an increasing stock market but an industrial sector which has actually
reduced its level compared with the year 2000, and Japan has experienced an industrial
recovery after the 2001 crisis but its stock market is still showing difficulties to reach the same
level as before the economic bubble burst. The industrial sector of the U.S. is more affected by
positive oil shocks (5.22%) than from negative oil shocks (3.36%), while the effect of positive oil
shocks (3.88%) into the U.S stock market is less than the effect of negative oil shocks (5.15%).
At the same time, The U.K. economy is always more affected by negative oil shocks, in both its
stock market and industrial sector, and Japan is more affected by positive oil shocks, although

recently the Japanese stock market had shown to be more reactive to negative oil shocks.

4.1 U.S. Stock Market

4.1.1 Time series properties

The U.S. stock market is represented by the Standard and Poor’s 500 composite index, which is
composed by the 500 of the biggest companies in the U.S., Sometimes the Dow Jones 30
deserves more attention, but this index includes only 30 companies, among them some really big
oil firms such as ExxonMobil, and ChevronTexaco which can give a different picture of how oll
prices actually affect the economy. Then the used interest rate is the 3 month Treasury bill, which

is set by the Federal Reserve of the U.S., the reference oil price is the West Texas Intermediate



spot price and the industrial production index is based in the year 2000. The important point of
this analysis is to consider what happened to the stock markets and hence the real economy due
the monetary policy and to oil prices changes. The interest rate can be considered as the tool
that the government has to control the economy. It can be seen in the graph below that the

Federal Reserve has tried to keep low the interest rates in order to stimulate the economy.

Graph 1; Stock Returns: S&P500, WTI spot oil price, U.S. Industrial Production index
and U.S. Interest rate 3 month T-bill.
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Source: Data stream, Department of Energy, OECD and Federal Reserve.

The U.S. had followed a decade of prosperity during the 90's, and then, after the 2001 crisis,
again it also showed to have a very vigorous economy, The S&P500 had been rising during the
sample period even though the most recent observations have declined, the U.S. Industrial
Production Index had increased notably during the sample period; it's almost double from its
1990 level, unlike the U.K. which actually has declined during more recent years and Japan
which is only 10% higher from its 1990 level. However, the U.S. economy has proved to be the
most sensitive of the three to oil prices changes, (stock market variance is affected by oil price
changes 9.51% in the U.S., 7.51% in the U.K., and 4.4% in Japan)



The Phillips-Perron unit root test is conducted to check the stationary properties of the data. All
variables in levels, except for rsr, (Real stock prices denoted by rsr are the difference between
the continuously compounded return - log difference of stock index- and inflation -log difference
of consumer price index) exhibit the presence of a unit root. The plot graph of interest rates, oil
prices and industrial production may suggest that these variables are stationary around a trend,
but the Phillips Perron unit root test reflects that they are not. As table 1 shows all variables are
stationary in differences at 1% of significance. Then it could be stated that rsr is stationary in
levels and lo, lip and Ir are stationary in differences. It is important to notice that rsr if
differentiated presents an adjusted t statistic of -43.61414 which is high, this suggest that the
variable rsr does not need to be differentiated because it might introduce some unnecessary

noise to the variable.

Table 1

Unit Root Test; Phillips and Perron (1988)
y,=m +&,, o:t 1986:01 2008:0
Phillps and Perron (1988) Unit Root Tests.

Variable Adj. t-Stat Probability

In levels

Ir -1.342472 0.6102
lo 0.093775 0.9648
lip -1.211734 0.6701
rsr *** -16.03766 0.0000
In first differences

dlr *** -10.37303 0.0000
dlo *** -13.72265 0.0000
dlip *** -15.47861 0.0000
drsr *** -43.61414 0.0001

Notes. *** ** and * denote if a test statistic is significant at the 1%, 5%, and 10%

significance level, respectively. Critical values for the test statistics are from

*MacKinnon (1996) one-sided p-values. The truncation lag parameter is set at 5 for the

Bartlet Kernel correction for serial correlation.

The Phillips Perron unit root test also confirms that each variable - Ir, lo, and lip- have a
stochastic trend. Then it is necessary to check whether or not these variables share a common
stochastic trend. Consequently, the Johansen co-integration test (1991) is used. The test
reveals that there is no evidence of a common stochastic trend among interest rate, oil prices
and industrial production. The lambda max and trace tests reported in Table 2 are not significant,
therefore the null hypothesis of no co-integration cannot be rejected. Hence, a VAR model

including rsr in levels, and Ir, lo and lip in differences can be constructed.



Table 2
Tests for cointegration using the Johansen procedure

p=1l

Dx = & O, xP G, x,De ® a
x. ={lIr, lo, lip}

Period 1986:1 to 2008:08, lag p=12 is chosen using likelihood ratio tests.

Eigenvalues 0.046348 0.019235 0.005322

The test statistics for r equal to the number of cointegrating vectors

Hypothesis None At most 1 At most 2
Trace test 18.70373 6.412458 1.382001
lambda max test 12.29127 5.030457 1.382001

Notes *** ** * denotes rejection of the null hypothesis at the 1%, 5% and 10% level of
significance, respectively. Critical values are from MacKinnon-Haug-Michelis (1999) p-
values.

4.1.2 Oil price volatility

As graph 1 shows Oil prices present volatility. Between 1986 and 1998 oil prices tended to
fluctuate around an average price of 19 $us/ barrel. Except for the First Gulf Crisis (1991) it was
a period of relatively stable oil prices. However from 2001 oil prices had increased substantially,
in 2008 oil prices had passed the 100 $us/ barrel barrier to start to decrease again. Therefore a
GARCH model can be used to create the conditional variation in oil price changes, with these
results normalized unexpected movements in oil prices can be computed Sadorsky (1999). The
correlogram of logarithm oil prices reveals that the autocorrelation function can take up to 72 lags
to faint. Hence a lower order GARCH model should be used. The results are shown in table 3.
The GARCH model only has a one lag significant coefficient at the 5% level, and in the residual
equation, which is set by default by E-views is not significant at the 5% level. The generated
standardized residuals or the squared standardized residuals do not exhibit serial correlation

according to the Ljung-Box Q statistics.



Table 3
GARCH (1, 1) Model Estimates

Do, =6, & lob g+ KB, NOh)t 1.%
h:ao +q t—é +Zm—l

Variable Coefficient Std. Error z-Statistic Prob.
DLO(-1) 0.206908 0.06695 3.09045 0.002
C 0.001024 0.00060 1.70514 0.088
RESID(-1)"2 0.141123 0.05439 2.59454 0.010
GARCH(-1) 0.684546 0.12532 5.46223 0.000

R2 adjusted S.E.E D.W.
0.030261 1.63487 1.96979

Ljung- Box Q-statistics residuals.for serial correlation.

Q(6) 6.232 P-values 0.398
Q(12) 15.2900 P-values 0.226
Q(24) 39.3490 P-values 0.025

Ljung Box Q-statistics squared residuals.for serial correlation.

Q(6) 1.943 P-values 0.925
Q(12) 5.854 P-values 0.923
Q(24) 13.784 P-values 0.951

All of the reported parameter estimates are statistically significant at the 5% level.

4.1.3 VAR model

A VAR model is used to see the interaction among variables. Sadorsky (1999) used the interest
rate, oil prices, industrial production and real stock returns{Dlr, @, lip,rsr} this order
assumes that the most exogenous variable is the interest rate, and that it has an influence on oil
prices, then both variables have an effect on industrial production and that real stock return is the
most endogenous variable. In order to confirm this ordering a granger casualty test is conducted,
the order of exogeneity changes according to the number of used lags (4, 6, 12 and 24) but the
general result is that interest rates and industrial production always affect each other, at lower
lags oil prices affect industrial production but the opposite is not true, real stock returns and oil
prices affect each other at lower lags and real stock returns always affect industrial production.
Then the VAR ordering should be {DIr, @,rsr, lip} according to the granger casualty.
Nonetheless, Sadorsky (1999) affirms that the empirical results are not very sensitive to the
ordering assumptions; both orders were used and produced practically the same results. The
unrestricted VAR model is regressed using 12 lags then the variance covariance matrix is
generated. Real stock returns is negatively correlated with oil prices, the counter intuitive results

will be a positive correlation with interest rates and negative correlation with industrial production.
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Table 4

Estimated variance-covariance correlation matrix

Unrestricted VAR (1986:1-2008:08)

Stock Returns: S&P500, WTI spot oil price, U.S. Industrial Production index and U.S.

Interest rate 3 month T-bill.

dir dio dlip rsr
dir 0.003278 0.000283 0.000012 0.000148
dlo 0.000283 0.005679 0.000029 -0.000654
dlip 0.000012 0.000029 0.000021 -0.000025
rsr 0.000148 -0.000654 -0.000025 0.001847

Then the variance decomposition is generated for the entire sample period, and for two sub
periods, the first one from 1986:01 to 1996:12, and the second from 1997:01 to 2008:08, the
number of Monte Carlo simulations used is 1000 and the number of months is 24. The results
can bee seen in Table 5. The variance decomposition for the 24" period reveals that oil shocks
have more effect than interest rates on real stock returns, 9.51% vs. 7.87%, while industrial
production just has a mild effect. In case of industrial production it is real stock returns the
variable that produces the greater shock (11.18%) while interest rate has a greater influence than
oil prices, 8.5% vs. 7.42%. For interest rate and oil prices most of the variance is explained by
the same variable itself, above 80%, leaving little room for other variables to play an influence.
Meanwhile, for the first sample sub-period the variance decomposition reveals oil prices have
more effect than the interest rate on real stock returns, the same conclusion as Sadorsky(1999),
but also oil prices affect more industrial production than do interest rates but not as much as real
stock returns. In this sample sub period oil prices and industrial production both have a
considerable effect on interest rates, above 11%. And oil prices remain as the least affected
variable by the other variables. In the second sample sub period, things are different; interest
rate becomes more important explaining changes in industrial production and real stock returns
than oil prices. 24.41%, almost one quarter of industrial production changes can be explained by
interest rate changes. In case of real stock returns almost half of the explanatory power derives
from the other variables. Remarkably, changes on the interest rate produce 23.25% of changes
on oil prices. And finally the only variable that has a substantial influence on interest rate,
besides itself is real stock returns. Therefore, interest rate remains as the variable that affect the
most the other variables and is the least affected by the other variables in the second sample sub

period.
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Table 5

Variance decomposition of forecast error variance after 24 months

Variance decomposition of forecast error variance after 24 months
Step Shocks to

e(r) e(o) e(p) e(rs)
Ordering (dlIr, dlo, dlip, rsr), 1986:01 to 2008:08

dir 84.27 4.09 4.25 7.39
(6.37) (3.54) (3.56) (4.68)
dlo 3.17 88.75 4.44 3.63
(4.66) (5.80) (2.82) (2.97)
dlip 8.50 7.42 72.89 11.18
(4.88) (4.05) (6.28) (4.74)
rsr 7.87 9.51 3.27 79.35
(4.74) (3.52) (2.55) (5.60)
Ordering (dlIr, dlo, dlip, rsr), 1986:01 to 1996:12
dir 70.13 11.27 11.68 6.92
(10.98) (7.91) (7.87) (7.61)
dlo 5.66 78.13 8.98 7.23
(6.94) (9.71) (7.99) (6.77)
dlip 9.22 14.03 61.67 15.08
(7.61) (7.09) (9.48) (7.77)
rsr 9.21 11.12 9.06 70.61
(6.33) (6.70) (5.97) (8.93)
Ordering (dlIr, dlo, dlip, rsr), 1996:12 to 2008:08
dir 73.17 5.45 4.15 17.22
(10.43) (6.42) (5.90) (8.08)
dlo 23.25 59.10 6.50 11.15
(10.69) (9.51) (5.36) (5.70)
dlip 24.41 5.27 58.96 11.36
(10.19) (5.75) (9.16) (5.99)
rsr 18.37 13.52 14.23 53.88
(10.14) (5.98) (5.87) (7.55)

Cholesky Ordering: dir dlo dlip rsr

Standard Errors: Monte Carlo (1000 repetitions)

Monte Carlo constructed standard errors are shown in parentheses.

The remarkable point of the variance decomposition analysis is that real stock returns are more
affected by other variables since 1996. Real stock returns barely explains half of its own variance
(53.88%) in the sample second sub period, oil prices and the industrial production have more
influence on the behavior of the stock market. And interest rate had doubled its importance on
causing real stock return changes. It can also be stated from this analysis that interest rate also
causes a good proportion of changes in oil prices (23.25%) and industrial production (24.41%).
As a result, it can be stated that interest rate has become more important on the behavior of the

real economy, financial sector and energy markets since 1996.
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The impulse response functions shows that real stock returns are negatively affected by oil
prices instantaneously. The results are multiplied by 100 to show percentages. The initial effect
of oil prices on rsr is -0.8871%, then it continuous to be mainly negative s. Meanwhile, interest
rates have an initial positive effect on rsr; 0.2585 during the first month but later this effect
becomes negative and fluctuate later between positive and negative numbers. The initial
response of industrial production to an oil shock is positive, but later it remains negative for 9
months. Meanwhile the initial response of industrial production to an interest rate shock is mainly

positive during the first 6 months, but then it becomes negative with more frequency.

Graph 2

Impulse Response Function for 24 months
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4.1.4 Oil price shocks asymmetry

And then, this research also checks if stock markets and industrial production react on a different
manner to positive oil price changes and negative oil price changes. The variance decompsotion
is conducted considering oil prices as two different varibales. Only positive values, zero
otherwise, and only negative values, zero otherwise. The most important point is that rsr and lip
are more reactive to negative oil price changes, contrary to the U.S., for the entire anaylsis
period and for the two sub-periods the U.K. economy is more rective when oil prices than when
oil prices increase. The wald test confirms that there exists asymmetry, positive oil prices
coefficients (with two lags) and negative oil price coeffcients (with two lags) are tested if they are
equal to cero, since they are not because the F-test and the Chi square statistics reject the null

hypothsis, it is concluded that have more influence on the U.K. economy.

The wald test confirms that there exists asymmetry, positive oil prices coefficients (with two lags)
and negative oil price coeffcients (with two lags) are tested if they are equal to cero, since they
are not because the F-test and the Chi square statistics reject the null hypothsis, it is concluded

that have more influence on the U.S. economy.

Table 6

Wald test of symmetry.

[6,* diopog1) + & diopds2)]-[ (b dionéd)+ *b diore) |=0

Wald Test:
Test Statistic  Value df Probability
F-statistic 0.131415 (1, 259) 0.717300

Chi-square 0.131415 1.000000 0.717000
Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(4) + C(5) - C(6) - C(7) 0.047718 0.131632

Restrictions are linear in coefficients.
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Table 7

Variance decomposition of forecast error variance after 24 months

Variance decomposition of forecast error variance after 24 months

Step Shocks to

e(r) e(o)+ e(o)- e(p) e(rs)

Ordering (dIr, dlo+,dlo-, dlip, rsr), 1986:01 to 2008:08

dir 82.67 6.61 4.38 9.73 8.19
(6.87) (4.87) (4.49) (4.65) (4.64)
dlo + 3.76 79.39 23.12 6.65 5.10
(3.33) (6.13) (4.46) (3.66) (2.84)
dlo - 1.61 4.90 63.99 3.95 9.12
(3.10) (2.85) (5.84) (2.93) (3.52)
dlip 4.12 5.22 3.36 69.09 4.43
(3.16) (2.75) (2.58) (5.78) (2.40)
rsr 7.84 3.88 5.15 10.57 73.16
(4.44) (2.66) (2.90) (3.83) (5.50)

Ordering (dIr, dlo+,dlo-, dlip, rsr), 1986:01 to 1996:12

dir 68.46 3.88 9.44 9.08 9.20
(11.33) (7.61) (7.76) (8.49) (7.02)
dio + 8.35 61.64 24.83 15.14 6.47
(8.17) (9.19) (7.75) (7.43) (6.65)
dio - 5.79 9.62 42.84 6.27 16.99
(6.95) (6.42) (7.56) (6.45) (6.88)
dlip 8.98 13.12 12.70 56.71 10.26
(8.08) (7.70) (7.50) (9.60) (7.05)
rsr 8.43 11.75 10.19 12.80 57.08
(7.61) (6.91) (6.65) (7.13) (8.14)

Ordering (dlIr, dlo+,dlo-, dlip, rsr), 1996:12 to 2008:08

dir 64.28 21.61 14.01 22.01 23.05
(11.79) (9.63) (9.50) (9.71) (9.87)
dlo + 9.18 52.06 24.05 7.81 6.22
(7.67) (8.26) (6.87) (6.61) (5.92)
dlo - 6.77 9.85 45.79 8.57 15.27
(6.85) (5.94) (7.78) (5.90) (6.24)
dlip 4.50 9.25 6.80 51.50 14.33
(5.68) (5.58) (5.25) (8.54) (5.97)
rsr 15.27 7.23 9.35 10.10 41.14
(7.85) (5.34) (5.32) (6.06) (7.20)

Cholesky Ordering: dir dlo dlip rsr
Standard Errors: Monte Carlo (1000 repetitions)
Monte Carlo constructed standard errors are shown in parentheses.



4.2 U.K. stock market

4.2.1 Time series properties

The United Kingdom stock market is represented by the FTSE100 composite index, the used
interest rate is the discount rate for 3 month Treasury bill, similar to the one for the U.S. The
reference oil price is the Brent spot price which usually follows the same movements of the U.S.
WTI spot price because oil markets are very integrated among regions. And the industrial
production index considers 2000 as the base year. The following analysis revises how the British
economy had been affected by the economy policy and oil price changes, it can be seen that the
interest rate had been reducing during the last years; the idea of doing that is to stimulate the
investment and henceforth the long term growth. Hence the industrial production had been
expanding until the year 2000, however after that the real economy in the U.K. had not been
performing well. One of the reasons is that oil prices had been rising, that increases firms cost
and reduces demand since consumers have less disposable income to spend. In contrast the
U.K. stock market had shown certain volatility, it had increased until the year 2000, then it fall
during the 2001 crisis and then recovered again, it is important to point out that stock market
recovery happened during rising oil prices, and despite the real economy was not doing well, the
FTSE100 is composed by the 100 biggest companies in the U.K among them British Gas Group,
British Petroleum and Royal Dutch Shell, which are oil companies, and them tend to produce
higher profits when oil prices are rising, as a result the FTSE100 tends to increase. Another
important factor is that some other commodity corporations like Rio Tinto Group and Eurasian
Natural Resources Corporation - mining companies — are also included in the FTSE100, as
Nandha and Hammoudeh (2007) demonstrated other natural resource prices are positively
correlated with oil prices, hence mining corporations also performed better during rising oil prices

periods.
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Graph 3; Stock Returns: FTSE100, Brent spot oil price, U.K. Industrial Production index

(2000 base year) and U.K rate of discount for 3 month Treasury bill.
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Source: Data stream, Department of Energy, OECD and Bank of England

In case of the U.K.; interest rates, oil prices and industrial production — all measured in
logarithms- are not stationary in levels but stationary in first differences, real stock returns —
measured as the continuously compounded return minus inflation - are stationary in levels.
Therefore the analysis of the U.K. stock market will be the same as that one for the U. S.
{Dir, @, lip,rsr} but first a co-integration test is needed in order to check if interest rates,
industrial production and oil prices share a common trend. Then a Johansen test is conducted,
the result shows that there is no co-integration among these three variables. The trace test, as
well as the lambda test can not reject the null hypothesis of no co-integration with 12 lags and
with significance levels of 1%, 5% and 10% respectively, consequently it is possible to conduct a
VAR model analysis using real stock returns in levels and interest rates, oil prices and industrial

production in log differences.
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Table 8
Unit Root Test; Phillips and Perron (1988)
y,=m +&,, d:t 1987:06 2008:0

Phillips and Perron (1988) Unit Root Tests.

Variable Adj. t-Stat Probability

In levels

Ir -1.382751 0.5907
lo 0.159564 0.9695
lip -2.376197 0.1495
rSr *** -15.39832 0.0000
In first differences

dlr **=* -11.05801 0.0000
dlo *** -12.57271 0.0000
dlip **=* -22.66913 0.0000
drsr *** -14.48577 0.0000

Notes. *** ** and * denote if a test statistic is significant at the 1%, 5%, and 10%
significance level, respectively. Critical values for the test statistics are from *MacKinnon
(1996) one-sided p-values. The truncation lag parameter is set at 5 for the Bartlet Kernel
correction for serial correlation.

Table 9

Tests for co-integration using the Johansen procedure

~ ~ ~

Dx. =m éO, xD O, x,De ® 4
x. ={Ir, lo, lip}

Tests for cointegration using the Johansen procedure
Period 1987:06 to 2008:08, lag p=12 is chosen using likelihood ratio tests.

Eigenvalues 0.046825 0.014522 0.002416

The test statistics for r equal to the number of cointegrating vectors

Hypothesis None At most 1 At most 2
Trace test 15.73112 4.125648 0.585468
lambda max test 11.60547 3.54018 0.585468

Notes ***, ** * denotes rejection of the null hypothesis at the 1%, 5% and 10% level of
significance, respectively. Critical values are from MacKinnon-Haug-Michelis (1999) p-
values.



4.2.2 VAR model

The next step consisted on runnning the VAR model with the {Dir, @, lip,rsr} ordering,
here once more, the interest rate is considered as the most exogenous variable, and real stock
returns is the most affected by other variables. The analysis start in June 1987 and finishes in
August 2008, the starting date is different from that of the U.S. because interest rate was not
available from the same date. The VAR analysis by itself produces non sense parameters, thus
Variance decomposition analysis is conducted, first for the entire sample then for two sub periods.
After 24 periods (months) real stock returns still explains most of its own variance 78.08% for the
entire sample, however results differ from the U.S., because industrial production has a greater
impact on stock markets 8.52% and its more important than oil prices and interest rates. In case
of the U.S. oil prices are the most influential variable followed by interest rates. Then when the
Variance decomposition analysis is divided into two periods, it can be seen that interest rate
were more important during the first sub period, and also that oil prices and industrial production
had increased its importance in the second sub periods. As a consequence it can be stated that
the increment of the stock market in the U.K in the second sub period was produced by rising oil

prices rather than a loose monetary policy.

The other variable that matters is industrial production a proxy of the real economy, this variable
leaves very little room for other variables to explain its variance during the entire sample period.
Industrial production explains 88.84% of its own variance, however, during the first sample
period industrial production only explains 60.52% of its variance, while the stock market and the
interest rate play a greater role, that means that industrial production during its expansion was
influenced by the monetary policy as well as for the dynamics of the stock market, but in the
second sub period, when industrial production becomes stagnant the other variables lose
explanatory power, specially stock market returns. In the graph above it can be seen that stock
markets had shown a boom after 2001 meanwhile industrial production remained below the 2000
level. And as the variance decomposition analysis show, stock market reduced its explanatory
power on industrial production from 17.47% in the first sub period to 4.01% in the second sub

period.
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Table 10

Variance decomposition of forecast error variance after 24 months

Variance decomposition of forecast error variance after 24 months

Step Shocks to
e(r) e(o) e(p) e(rs)
Ordering (dIr, dlo, dlip, rsr), 1987:06 to 2008:08
dir 79.67 8.26 3.79 8.28
(5.48) (4.04) (2.86) (3.60)
dlo 5.27 83.68 6.13 491
(3.61) (5.37) (3.73) (3.19)
dlip 4.84 2.84 88.84 3.48
(3.39) (2.91) (5.13) (2.87)
rsr 5.89 7.51 8.52 78.08
(3.07) (3.39) (3.70) (5.18)

Ordering (dIr, dlo, dlip, rsr), 1987:06 to 1996:12

dir 54.04 19.35 10.43 16.17
(9.94) (8.54) (7.72) (8.83)
dlo 19.11 57.56 9.95 13.39
(9.94) (10.12) (8.22) (8.10)
dlip 13.59 8.42 60.52 17.47
(8.87) (7.67) (10.412) (8.21)
rsr 12.39 9.78 11.10 66.73
(7.90) (7.27) (7.88) (9.34)

Ordering (dlIr, dlo, dlip, rsr), 1997:01 to 2008:08

dir 74.49 8.14 7.89 9.48
(10.02) (7.10) (8.03) (6.42)
dlo 7.50 78.27 7.40 6.84
(5.64) (8.37) (5.92) (5.49)
dlip 7.04 6.62 82.33 4.01
(5.75) (6.34) (8.63) (4.63)
rsr 7.74 15.37 14.01 62.88
(6.02) (7.76) (6.30) (8.11)

Cholesky Ordering: dIr dlo dlip rsr
Standard Errors: Monte Carlo (1000 repetitions)
Monte Carlo constructed standard errors are shown in parentheses.

Then the impulse response funtion revelas how each variable reacts to each other shocks during
the 24 preceding months, it is interesting to note out that real stock returns reacts first negatevily
to increases in the interest rate and oil prices, but after 9 periods (months) it shows a positve
response, on the other hand rsr first shows a negative response to industrial production but
afeter 7 months it responses positely. In case of industrial production it always tends to show a
positive response to the stock markets, and a negative response to oil prices, however the effect
of interest rates on industrial production tends to alternate between positive and negative
between periods, the reason lower interest rates allows firms to acquire credits more easily from

banks but it also rises inflation and increases cost from obtaining credits from stock marktes.
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Graph 4

Impulse Response Function for 24 months
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4.2.3 Oil price shocks asymmetry

And then, these research also checks if stock markets and industrial production react on a
different manner to positive oil price changes and negative oil price changes. The variance
decompsotion is conducted considering oil prices as two different varibales. Only positive values,
zero otherwise, and only negative values, zero otherwise. The most important point is that rsr
and lip are more reactive to negative oil price changes, contrary to the U.S., for the entire
anaylsis period and for the two sub periods the U.K. economy is more rective when oil prices
thatn when oil prices increase. The wald test confirms that there exists asymmetry, positive oil
prices coefficients (with two lags) and negative oil price coeffcients (with two lags) are tested if
they are equal to zero, since they are not because the F-test and the Chi square statistics reject
the null hypothsis, it is concluded that have positive oil price changes have more influence on the

U.K. economy.
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Table 11

Variance decomposition of forecast error variance after 24 months

Variance decomposition of forecast error variance after 24 months

Step Shocks to
e(r) e(o)+ e(o)- e(p) e(rs)
Ordering (dIr, dlo+,dlo-, dlip, rsr), 1987:06 to 2008:08
dir 73.96 7.96 4.63 4.79 8.67
(5.82) (3.69) (3.41) (3.14) (3.52)
dlo + 6.99 76.77 4.07 6.09 6.08
(3.61) (5.49) (2.97) (3.37) (3.37)
dlo - 5.32 22.21 62.28 4.27 5.91
(3.56) (4.32) (5.42) (3.02) (3.38)
dlip 4.00 2.00 4.97 85.19 3.85
(3.42) (2.69) (3.47) (5.61) (2.87)
rsr 6.98 5.34 6.94 7.76 72.99
(3.32) (3.30) (3.23) (3.33) (5.27)
Ordering (dIr, dlo+,dlo-, dlip, rsr), 1987:06 to 1996:12
dir 48.90 14.52 19.37 12.27 4,94
(11.32) (8.24) (8.28) (8.73) (6.98)
dlo + 26.71 33.28 14.23 15.19 10.59
(10.94) (9.64) (8.41) (9.06) (7.31)
dlo - 20.82 26.09 28.39 16.51 8.19
(10.13) (8.97) (8.97) (8.64) (6.75)
dlip 11.53 10.05 14.44 57.26 6.72
(9.73) (8.64) (8.16) (10.35) (7.37)
rsr 13.21 15.71 12.74 13.34 45.01
(9.96) (8.60) (8.37) (8.73) (8.33)
Ordering (dIr, dlo+,dlo-, dlip, rsr), 1997:01 to 2008:08
dir 70.89 7.24 4.25 9.28 8.34
(9.80) (7.57) (6.35) (8.28) (6.04)
dlo + 7.89 76.93 6.76 481 3.61
(5.86) (9.13) (6.60) (6.29) (4.74)
dlo - 9.57 27.60 40.90 8.83 13.11
(5.88) (7.89) (7.61) (5.98) (5.87)
dlip 9.15 3.32 9.41 73.24 4.88
(6.16) (6.25) (6.95) (8.78) (4.79)
rsr 8.70 10.67 12.36 14.65 53.61
(6.10) (7.32) (5.95) (6.54) (7.72)

Cholesky Ordering: dir dlo dlip rsr
Standard Errors: Monte Carlo (1000 repetitions)

Monte Carlo constructed standard errors are shown in parentheses.
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Table 12
Wald test of symmetry.

[6,* diopog1) + & diopds2)]- [ (b dionéd)+ *b diore) |=0

Wald Test:
Test Statistic ~ Value df Probability
F-statistic 0.131415 (1, 259) 0.717300

Chi-square  0.131415 1.000000 0.717000
Null Hypothesis Summary:
Normalized Restriction (= (Value Std. Err.

C(4) + C(5) - C(6) - C(7) 0.047718 0.131632
Restrictions are linear in coefficients.

4.2.4 Relationship between the U.S. and U.K. Stock markets.

Finally it had to be taken into consideration the effect of Wall Street on London, since the U.S
stock market is the biggest in the worls it has to play a role into the FTSE100, however a VAR
analysis is not possible, because the rsr of the U.K. and the rsr of the U.S. are cointegrated as it
can be seen in the table below, the null hypothesis of no co integration is rejected at 5% level.
Then when a granger casualty test is perfomed it apperas as the U.S. stock market and the U.K
stock market would not be related, however it is because the used sample data is measured in
months, hence the used lags cannot capture the relationship between this variables immediately,
is just after 24 months that it apperas that the U.S. stock market granger cause the U.K. stock
market. However, actually the causality between U.S. and U.K. stock markets can really take

place in days or just hours, the present sample data does not inclede this kind of obserevations.
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Table 13

Tests for co-integration using the Johansen procedure

~ ~ ~

p=1
Dx =m a0, x? O, x,be ® 4
x. ={rsr_us rsr_ uk

Tests for cointegration using the Johansen procedure
Period 1987:06 to 2008:08, lag p=12 is chosen using likelihood ratio tests.

Eigenvalues 0.086275 0.042931

The test statistics for r equal to the number of cointegrating vectors

Hypothesis None* At most 1*
Trace test 32.45346 10.61886
lambda max test 21.8346 10.61886

Notes ***, ** * denotes rejection of the null hypothesis at the 1%, 5% and 10% level of
significance, respectively. Critical values are from MacKinnon-Haug-Michelis (1999) p-
values.

Table 14

Granger Causality test

X(O=8 Ay Xt -) BA, XLt D e

(=8 Ay Xt <) B XL D e

X; ={rsr_ us rsr_ ui

Null Hypothesis: Obs F-Statistic Prob.
Lags: 6

RSR does not Granger Cause RSR_US 249 0.56559 0.7575
RSR_US does not Granger Cause RSR 1.8712  0.0865
Lags: 12

RSR does not Granger Cause RSR_US 243 152346 0.1171
RSR_US does not Granger Cause RSR 1.75995 0.0563
Lags: 24

RSR does not Granger Cause RSR_US 231 0.9246  0.5687
RSR_US does not Granger Cause RSR 1.65873 0.0337
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4.3 Japanese Stock Market

4.3.1 Time series properties

The Japanese stock market is represented by the Nikkei225 composite index, the used interest
rate is the collateralized overnight rate, which is the closest Japanese counterpart of the U.S. 3
month T-Bill, and the used reference oil price is the same one used for the U.S., the WTI spot
price. The behavior of the Japanese economy during the sample period is different from the U.S.
and the U.K. First of all, the Japanese stock market after the economic bubble burst of 1990 has
shown a declining trend, however the industrial production index (with 2000 as a base year) had
fluctuated during the 90°s but has increased since 2001, showing that Japan is recovering its
economic might despite the difficulties in the stock market, which contrast with the United
Kingdom, an increasing stock market with an stagnant real economy. Another remarkable point
of the Japanese economy is the fact that the interest rate has been kept very low during a long
time, for some years the interest rate was actually zero, this shows and attempt to improve the
economy by keeping a very loose monetary policy, however as Lars E.O. Svensson (2005)°
suggest Japan has been in an liquidity trap. Another important point which makes the Japanese
economy different from the U.S. and the U.K., is that Japan does not has huge reserves of oil of
its own, Japan produces 130 thousand barrels per day and consumes 5 million barrels per day9
what’'s more, Japanese oil corporations do not have many overseas operations as the previous
economies. Hence, rising oil prices can only produce higher cost for firms and households, but
no higher profits that can push the stock market up; Japan is a country that bases its economy

performance on its technical ability.

8 Monetary Policy and Japan’s Liquidity Trap: Lars E.O. Svensson, Princeton University, CEPR, and NBER
2005)
g U.S. Department of Energy; Energy Information Administration, country analysis brief; Japan (2007)
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Graph 5; Stock Returns: Nikkei225, WTI spot oil price, Japanese Industrial Production

index and Japanese collateralized overnight rate.
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For the economy of Japan; interest rates, oil prices and industrial production — all measured in
logarithms- present a unit root in levels but are stationary in first differences, and real stock
returns — measured as the continuously compounded return minus inflation - are stationary in
levels according to the Phillip Perron test shown below. Then interest rate, oil prices and
industrial production do not have a common trend according to the Johansen co-integration test.
The trace test, as well as the lambda test can not reject the null hypothesis of no co-integration
with 12 lags and with significance levels of 1%, 5% and 10% respectively, consequently it is
possible to conduct a VAR model analysis {DIr, @, lip,rsr} using real stock returns in

levels and interest rates, oil prices and industrial production in log differences.
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Table 15
Unit Root Test; Phillips and Perron (1988)
y,=m +&,, du:t 1988:10 2008:0

Phillips and Perron (1988) Unit Root Tests.

Variable Adj. t-Stat Probability

In levels

Ir -1.371931 0.596
lo 0.040814 0.9605
lip -2.258534 0.1864
rsr *** -15.4077 0.0000
In first differences

dlr **=* -10.0058 0.0000
dlo *** -13.78435 0.0000
dlip **=* -22.07768 0.0000
drsr *** -204.1401 0.0001

Notes. *** ** and * denote if a test statistic is significant at the 1%, 5%, and 10%
significance level, respectively. Critical values for the test statistics are from
*MacKinnon (1996) one-sided p-values. The truncation lag parameter is set at 5 for
the Bartlet Kernel correction for serial correlation.

Table 16

Tests for co-integration using the Johansen procedure

~ ~ ~

Dx. =m éO, xD O, x,De ® 4
x. ={Ir, lo, lip}

Tests for cointegration using the Johansen procedure
Period 1988:10 to 2008:08, lag p=12 is chosen using likelihood ratio tests.

Eigenvalues 0.039069 0.017652 0.015961

The test statistics for r equal to the number of cointegrating vectors

Hypothesis None At most 1 At most 2
Trace test 16.07792 7.390059 3.507632
lambda max test 8.687858 3.882427 3.507632

Notes ***, ** * denotes rejection of the null hypothesis at the 1%, 5% and 10% level of
significance, respectively. Critical values are from MacKinnon-Haug-Michelis (1999) p-
values.
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4.3.2 VAR model

The sample period for Japan starts in October 1988 and ends in August 2008, if the entire
sample period is considered the stock market explains 85.33% of its own variance, and is the
interest rate the varible that has more effect on it (5.41%). If the sample period is split in two, the
interst rate remains as the more influencial varibale in the two sub sample periods. Oil prices
have reduced its importance from 14.84% to 7.33% between the two sub sample periods, this
fact reflects that despite higher oil prices the economy of Japan has become less vulnarable to
oil shocks. One of the reasons is that japan is very efficient in terms of energy use. Then interest
rate and industrial production also play an smaller role explaining rsr variance in the second sub
sample period. The other variable that deserves an special attention is the industrial production
index, a proxy of the real economy. Industrial production is mainly affected by the stock market if
the entire sample period is considered the stock market is the variable that produces the greater
effect on industrial production (8.48%), however, if the sample period is split, the interest rate
plays a major effect on industrial producion during the first sub sample period 23.02%,and oil
prices is the second more important variable (10.81%), but in the second sub sample period both
varibles decrease their importance explaining industrial production variance. This also stengths
the idea that Japanese economy, in this case the real economy has become less sensitive to oil

prices shocks.
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Table 17

Variance decomposition of forecast error variance after 24 months

Variance decomposition of forecast error variance after 24 months

Step Shocks to
e(r) e(o) e(p) e(rs)
Ordering (dIr, dlo, dlip, rsr), 1988:10 to 2008:08
dir 80.88 6.42 2.52 10.19
(6.86) (4.52) (3.31) (5.07)
dlo 6.60 79.57 9.96 3.88
(3.63) (5.56) (3.92) (3.52)
dlip 3.88 4.80 82.84 8.48
(3.47) (3.73) (6.11) (4.67)
rsr 5.41 4.40 4.86 85.33
(3.39) (3.35) (3.80) (5.53)

Ordering (dIr, dlo, dlip, rsr), 1988:10 to 1996:12

dir 65.93 8.60 15.26 10.21
(11.81) (9.59) (9.32) (10.15)
dlo 12.44 58.42 16.36 12.77
(9.91) (11.08) (8.74) (9.42)
dlip 23.02 10.81 57.81 8.36
(11.08) (9.84) (11.40) (8.76)
rsr 15.39 14.84 10.57 59.20
(10.08) (9.15) (9.40) (11.50)

Ordering (dlIr, dlo, dlip, rsr), 1997:01 to 2008:08

dir 68.08 8.62 5.46 17.84
(9.23) (7.04) (6.05) (7.63)
dlo 13.94 62.18 11.57 12.30
(6.85) (8.51) (6.05) (6.74)
dlip 8.96 5.86 71.64 13.54
(7.28) (7.06) (9.95) (8.24)
rsr 12.74 7.33 5.81 74.12
(7.26) (6.23) (6.10) (8.76)

Cholesky Ordering: dIr dlo dlip rsr
Standard Errors: Monte Carlo (1000 repetitions)
Monte Carlo constructed standard errors are shown in parentheses.

Then the impulse response funtion revelas how each variable reacts to each other shocks during
the 24 preceding months, stock returns in Japan first have a positive response to interest rate
changes, unlike the U.S and the U.K., but this positive effect tends to dimminish through out time,
in case of oil prices, stock returns have a negative response first, but then this response turns to
be positive after 6 months. Stock returns also has a negative response to industrial production at
the beginning but after that a positive response occurs. In case of industrial production it tends to
react positively to interest rate and stock market returns, but to oil prices interchange between

negative at the beginning and positive later.
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Graph 6

Impulse Response Function for 24 months
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4.3.3 Oil price shocks asymmetry

Then, the present analsis also checks if the Japanese economy reacts in the same way to

positive and negative oil shocks, as the below table shows, the economy of Japan is more

affected by positive oil shocks than to negative oil shocks, the wald test of the next table also

confims that hypothesis.

The variance decompsotion is conducted considering oil prices as two

different varibales. Only positive values, zero otherwise, and only negative values, zero

otherwise. Stock prices and industrial production show a greater reaction to positive oil price

changes than to negative oil price changes for the entire sample period, however for the second

sub sample period the japenese stock market tends to show greater response to negative oil

prices. The wald test confirms that there exists asymmetry, positive oil prices coefficients (with
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two lags) and negative oil price coeffcients (with two lags) are tested if they are equal to zero,
since they are not because the F-test and the Chi square statistics reject the null hypothsis, it is

concluded that positive oil price have more influence on the Japanese economy.

Table 18

Variance decomposition of forecast error variance after 24 months

Variance decomposition of forecast error variance after 24 months

Step Shocks to
e(r) e(o)+ e(o)- e(p) e(rs)
Ordering (dIr, dlo+,dlo-, dlip, rsr), 1986:01 to 2008:08
dir 74.76 8.44 4.77 2.22 9.80
(6.63) (4.25) (3.63) (2.91) (4.73)
dlo + 3.43 75.09 7.73 7.91 5.85
(3.32) (6.20) (3.92) (3.59) (3.80)
dlo - 7.69 22.27 56.10 7.66 6.28
(3.94) (4.74) (5.46) (3.53) (3.38)
dlip 3.68 5.94 2.57 79.71 8.11
(3.35) (4.06) (3.74) (6.48) (4.42)
rsr 5.33 5.27 3.13 4.98 81.30
(3.50) (3.64) (3.20) (3.49) (5.98)
Ordering (dIr, dlo+,dlo-, dlip, rsr), 1986:01 to 1996:12
dir 58.22 3.86 18.07 14.22 5.64
(13.39) (9.85) (10.19) (9.65) (11.31)
dlo + 11.01 36.72 11.10 14.65 26.52
(11.04) (10.56) (9.82) (10.09) (10.99)
dlo - 15.59 23.41 30.69 12.81 17.50
(11.66) (10.27) (11.73) (9.71) (10.97)
dlip 20.73 11.67 13.43 35.73 18.43
(11.85) (9.96) (10.53) (9.65) (10.97)
rsr 18.29 18.82 10.52 10.71 41.66
(11.91) (9.58) (10.32) (9.95) (12.22)
Ordering (dIr, dlo+,dlo-, dlip, rsr), 1996:12 to 2008:08
dir 52.96 16.42 11.11 6.82 12.69
(8.90) (6.13) (7.77) (5.92) (7.52)
dlo + 8.39 56.75 9.62 10.17 15.07
(6.76) (8.04) (6.38) (6.30) (7.34)
dlo - 16.48 17.03 45.11 11.39 10.00
(6.85) (6.17) (7.67) (6.26) (6.70)
dlip 8.41 8.33 5.50 64.77 13.00
(7.71) (7.53) (6.92) (9.93) (8.11)
rsr 11.72 5.48 11.65 6.01 65.14
(7.23) (5.98) (6.83) (6.30) (8.91)

Cholesky Ordering: dir dlo dlip rsr
Standard Errors: Monte Carlo (1000 repetitions)

Monte Carlo constructed standard errors are shown in parentheses.
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Table 20
Wald test of symmetry.

[6,* diopog1) + & diopds2)]- [ (b dionéd)+ *b diore) |=0

Wald Test:
Test Statistic Value df Probability
F-statistic 2.158714 (1, 241) 0.143100

Chi-square 2.158714 1.000000 0.141800

Null Hypothesis Summary:
Normalized Restriction (= 0) Value Std. Err.
C(4) + C(5) - C(6) - C(7) 0.212001 0.144291

Restrictions are linear in coefficients.

4.3.4 Relationship between the U.S. and Japanese Stock markets.

And then is necessary to check if the S&P500 affects the Nikkei225, however a VAR analysis is
not possible, because the rsr of the Japan and the rsr of the U.S. are cointegrated as it can be
seen in the table below, the null hypothesis of no co integration is rejected at 5% level. Then
when a granger casualty test is perfomed it apperas as the U.S. stock market and the Japan
stock market would not be related, however it is because the sample data is considered in
months, and the used lags cannot capture the relationship between this variables, is just after 24
months that it apperas that the U.S. stock market granger cause the Japan stock market,

however in reality the causality can really be in hours or just days, sample data which is out of
the reach of this research.
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Table 21

Tests for co-integration using the Johansen procedure

~ ~ ~

p=1
x =w a0, xP G, x,be © 4

x. ={rsr_us rsr_ japath

Tests for cointegration using the Johansen procedure
Period 1986:1 to 2008:08, lag p=12 is chosen using likelihood ratio tests.

Eigenvalues 0.084871 0.034492

The test statistics for r equal to the number of cointegrating vectors

Hypothesis None* At most 1*
Trace test 27.97694 7.932837
lambda max test 20.0441 7.932837

Notes ***, ** * denotes rejection of the null hypothesis at the 1%, 5% and 10% level of
significance, respectively. Critical values are from MacKinnon-Haug-Michelis (1999) p-
values.

Table 22

Granger Causality test
p p

x(M=a Ay, X(t-) Ay XLt ) ey
j=1 iz

RO=A A XD AL XL D e

X; ={rsr_us rsr_ japah

Null Hypothesis: Obs F-Statistic Prob.
RSR_US does not Granger Cause RSR 233 1.11007 0.3573
RSR does not Granger Cause RSR_US 1.22879 0.2925
Lags: 12

RSR_US does not Granger Cause RSR 227 0.80955 0.6404
RSR does not Granger Cause RSR_US 0.88253 0.5656
Lags: 24

RSR_US does not Granger Cause RSR 215 0.96616 0.5133
RSR does not Granger Cause RSR_US 0.77328 0.766
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5. Conclusions

The U.S. economy has proved to be the most sensitive of the three economies of this research to
oil prices changes, (stock market variance is affected by oil price changes by 9.51% in the U.S.,
7.51% in the U.K., and 4.4% in Japan) The U.S. economy is also the only economy which its
stock market as well as its industrial production have raised considerably from its 90's levels,
meanwhile the U.K. had an increasing stock market but an industrial sector which has actually
reduced its level compared with the year 2000, and Japan has experienced an industrial
recovery after the 2001 crisis but its stock market is still showing difficulties to reach the same
level as before the economic bubble burst. The industrial sector of the U.S. is more affected by
positive oil shocks (5.22%) than from negative oil shocks (3.36%), while the effect of positive oil
shocks (3.88%) into the U.S stock market is less than the effect of negative oil shocks (5.15%).
At the same time, The U.K. economy is always more affected by negative oil shocks, in both its
stock market and industrial sector, and Japan is more affected by positive oil shocks, although

recently the Japanese stock market had shown to be more reactive to negative oil shocks.

In case of the U.S., interest rate had doubled its importance on causing real stock return changes.
It can also be stated from this analysis that interest rate also causes a good proportion of
changes in oil prices (23.25%) and industrial production (24.41%). As a result, it can be stated
that interest rate has become more important on the behavior of the real economy, financial

sector and energy markets since 1996.

For the U.K., when the Variance decomposition analysis is divided into two periods, it can be
seen that interest rate were more important during the first sub period, and also that oil prices
and industrial production had increased its importance in the second sub periods. As a
consequence it can be stated that the increment of the stock market in the U.K in the second sub

period was produced by rising oil prices rather than a loose monetary policy.

For the economy of Japan if the entire sample period is considered the stock market explains
85.33% of its own variance, and is the interest rate the variable that has more effect on it (5.41%).
If the sample period is split in two, the interest rate remains as the more influential variable on
stock markets in the two sub sample periods. The interest rate plays a major effect on industrial
production during the first sub sample period 23.02%,and oil prices is the second more important
variable (10.81%), but in the second sub sample period both variables decrease their importance
explaining industrial production variance. This also strengths the idea that Japanese economy;, in

this case the real economy has become less sensitive to oil prices shocks.
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