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Abstract Do changes in oil prices have an effect on stocks of oil companies in emerg-
ing markets? Do the shares of oil companies in emerging markets react to the price
news in a similar way as those of the Western companies? This paper aims to answer
these questions utilizing event study techniques. As expected, the results of both para-
metric and nonparametric tests suggest that the fluctuations in oil prices have an effect
on the stock prices. However, an interesting result is that the responses of stocks of
Chinese and Russian oil companies are considerably different from the shares of their
Western counterparts.

Keywords Event studies · Abnormal return · Parametric t test · Nonparametric rank
test · Oil companies
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1 Introduction

Do changes in oil prices have an effect on the stocks of major emerging economy oil
companies? The answer to this question seems rather obvious. Yes, there must be a
connection between the oil price changes and stock returns of oil companies’ shares.
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However, do the shares of oil companies of emerging markets react to the price news
in a similar way to Western companies? This study intends to provide answers to both
questions, with particular emphasis on the latter, utilizing event study methodology.

The event study methodology investigates the impact of news on security prices.
Depending on the type of information, announcements increase or decrease the value
of a stock on the market. Event study methodology involves estimating the normal
return for a security and calculating the direction and size of the excess return attribut-
able to unanticipated information. Econometric techniques used in event studies are
provided by Brown and Warner (1980, 1985), Dyckman et al. (1984), Jain (1986),
Ball and Taurus (1988), Corrado (1989), Corrado andZivney (1992), Kritzman (1994),
McWilliams and Siegel (1997), Bartholdy et al. (2007), Díaz and Jareno (2013), Lieb-
man and Tomlin (2015) and Kenjegaliev et al. (2016). The theory is still growing,
and the number of economists researching in this area is increasing, along with the
sophistication of studies.

However, despite this development, to the best of our knowledge, there are no
empirical event study investigations on oil companies of Western and emerging mar-
kets and oil prices. Our paper aims to fill this gap. The analysis is performed on twelve
major oil companies. The companies represent the four key markets: well-established
Western economies such as the USA and Europe, and emerging economies such as
Russia and China.

The remainder of this article is organized as follows. Section 2 presents the deriva-
tion of abnormal returns and cumulative abnormal returns. In this section, two tests
are presented: the parametric t test and the nonparametric rank test. The results of
these tests and a discussion are given in Sect. 3. In Sect. 4 we present supplementary
analysis. Finally, Sect. 5 concludes.

2 Theoretical background

There are a large number of models that can be used to investigate event studies.
These models consist of identifying the event and testing for excess profit. Tests are
constructed in such a way that they detect abnormal performance. There are two
broad approaches in conducting the tests: parametric and nonparametric. The former
approach is usually based on a standard t test. In the case of event studies, standard
t tests check whether the residuals are statistically different from the normal student
t-distribution. The numerator of the t test represents the abnormal return for a par-
ticular date, while the denominator scales the top part by the level of dispersion or
the standard deviation of a given time series. The parametric test used in this paper is
based on a traditional t test (Brown andWarner 1980, 1985). This test is conducted for
cumulative abnormal return (MacKinlay 1997) of individual companies. In addition,
a hypothetical portfolio consisting of oil companies is extensively analysed.

The parametric test deals directly with the residuals. However, the nonparametric
test has a different approach to detect abnormal performances. For example, the non-
parametric sign test, unlike the standard t test, does not check the abnormal returns
but the respective signs of their residuals. The probabilities of negative and positive
signs in this test are assumed to be equal. Another approach to testing the presence or
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Fig. 1 Time line for estimation period (MacKinlay 1997, p. 20)

lack thereof of abnormal performances of stocks is the nonparametric rank test. This
test ranks the residuals in the time series and tests the rank of the return for abnormal
performance. In the paper, in addition to traditional test, we employ nonparametric
rank test.

To measure the abnormal return, we use two statistical models. These are the con-
stant meanmodel and themarket model. Despite their relative simplicity, thesemodels
can be effectively used in the event study methodology. These two models are pre-
sented below. The first model is the constant mean model:

Rit = μi + εi t

E(εi t ) = 0 and Var(εi t ) = σ 2
εi

(1)

where Rit represents the returns of security i at time t, μi is the mean return for
security i , and εi t is the error term for security i at time t with mean equal to zero and
variance, Var(εi t ) = σ 2

εi
.

The second model utilized in this article is that of the market model. This model is
a statistical model relating security returns to market movements and is popular due
to its ability to capture market movement in security returns.

Rit = βi + ψi Rmt + eit

E(eit ) = 0 and Var(eit ) = σ 2
ei

(2)

where Rit and Rmt are security and market returns at time t , respectively; βi and ψi

are the coefficients of the market model. Following MacKinlay (1997), as a proxy for
the market return, we use the Standard & Poor’s Index.

To detect the abnormal return, you need to define the event time, τ (see Fig. 1).1

We define the event date as an oil price change at τ = 0, the estimation window is
from τ = T0 + 1 to τ = T1, and the event window is from τ = T1 + 1 to τ = T2.
The lengths of the estimation window and the event window are: L1 = T1 − T0 and
L2 = T2 − T1, respectively. The post-event window is τ = T2 + 1 to τ = T3. The
length of the post-event window is L3 = T3 − T2.

1 The derivation of an estimation period i.e. estimation window, the event window and the post-event
window, is taken from MacKinlay (1997, p. 19).
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To compute the abnormal return of the constant mean model, we use the following
equation

ARiτ = Riτ − μ̂i (3)

where ARiτ is the abnormal return of the i th security at time t , Riτ is the return of
the i th security in event period τ , and μ̂i is the estimated mean return of the analysed
security.

The estimation of the parameters of the market model for the i th firm at the event
time involves identifying the β, ψ and variance of the market model. Using the esti-
mated parameters, β̂ and ψ̂ , obtained by ordinary least squares from themarket model,
it is possible to compute the abnormal return. Residuals represent excess returns. The
expected return according to Bartholdy et al. (2007) is given by the following equation

E(Riτ ) = μ̂iτ = β̂i + ψ̂i Rmτ (4)

The discrepancy between the actual return and the expected return, adjusted for market
movements over the analysed period, is the abnormal return (see Eq. 5).

ARiτ = Riτ − β̂i − ψ̂i Rmτ (5)

In the constantmeanmodel and themarketmodel, the test statistic relies on the assump-
tion of a normal distribution for returns. Under the null hypothesis, the distribution of
the abnormal returns is given by:

ARiτ ∼ N (0, σ 2(ARiτ )) (6)

where the mean of the abnormal return is jointly normally distributed with a zero
mean and variance, σ 2(ARiτ ). The null hypothesis tests that the event does not have
an impact on the abnormal return.

To detect that the event has an impact on the abnormal performance of the securi-
ties portfolio, the excess returns of securities have to be aggregated. Aggregation for
abnormal returns of the securities can be made through securities and then through
time. In this paper, the aggregation is made across the securities at the same event
dates. By doing this, you obtain the average abnormal return across securities over n
events. This aggregation is given by:

ARτ = 1

n

n∑

j=1

AR jτ (7)

And the variance of the aggregated abnormal returns is:

Var(ARτ ) = 1

n2

n∑

j=1

σ 2
ε j

(8)

After calculating the abnormal return for the securities, you can aggregate it over the
event window to find the overall impact of the event. Cumulating the abnormal returns
through the event window is necessary to detect the excess returns.
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The cumulative abnormal return (CAR) is the sum of the aggregated abnormal
returns. In order to find the CAR, we use the following equation:

CARi (τ1, τ2) =
τ2∑

τ=τ1

ARiτ (9)

where T1 < τ1 ≤ τ2 ≤ T2 and CARi (τ1, τ2) is the cumulative abnormal returns of
security i from τ1 to τ2. The variance of the CAR is:

σ 2
i (τ1, τ2) = (τ2 − τ1 + 1)σ 2

εi
(10)

It is assumed that the distribution of the cumulative abnormal returns under the null
hypothesis is:

CARi (τ1, τ2) ∼ N (0, σ 2
i (τ1, τ2)) (11)

The aggregation of cumulative abnormal returns can also be done across securities in
a similar way:

CAR(τ1, τ2) =
τ2∑

τ=τ1

ARτ (12)

where ARτ is the abnormal return in event period τ

The variance for above equation is:

Var(CAR(τ1, τ2)) =
τ2∑

τ=τ1

Var(ARτ ) (13)

The cumulative abnormal return for the portfolio of securities is:

CAR(τ1, τ2) = 1

n

n∑

i=1

ARiτ (14)

and variance is:

Var(CAR(τ1, τ2)) = 1

n2

n∑

i=1

Var(ARiτ ) (15)

Testing for the significance of the abnormal returns can be performed along two broad
avenues: parametric and nonparametric.

The parametric tests rely on the assumption of a normal distribution. Lehman (see
in Higgins and Peterson 1998) states that the ordinary t test is optimal when the
distribution of the returns is normal. Thus, assuming that the residuals are normally
distributed, it is possible to conduct a t test such that under the null hypothesis the test
statistic shows no abnormal return, i.e.

�1 = ARi√
Var(ARi )

(16)

123



1644 S. G. Hall, A. Kenjegaliev

Table 1 Summary of
hypotheses H0 : μ = 0 Oil stock returns do not behave differently

after oil price shocks

Ha : μ �= 0 Oil price shocks are associated with
abnormal returns in oil stock prices.
Market does not anticipate, but reacts
directly after the shock

where ARi is the average abnormal return during the event date and Var(ARi ) is the
variance of the abnormal return at this date.

Using the cumulative abnormal return and the variance of the cumulative return,
you can test the null hypothesis, H0 : μ = 0 (see Table 1).

�CAR
i = CAR(τ1, τ2)√

Var(CAR(τ1, τ2))

∼ N (0, 1) (17)

The hypotheses we test are presented in Table 1.
The primary disadvantage of parametric tests is that they rely on particular distrib-

utional assumptions, for example that stock returns are normally distributed. Despite
this assumption being widely used in finance and economics, most of the financial
data, and in particular daily data, does not follow a normal distribution. For instance,
Brooks (1996) investigates nonlinearities in daily exchange rates and finds that finan-
cial series display strong signs of departure from normality (see also Hsieh 1988;
Baillie and Bollerslev 1989). To remedy this, some authors incorporate a GARCH
effect in their research. For example, Jong et al. (1992) note that assumptions of the
market model are often violated, particularly with daily data. They find that ignoring
fat tails and heteroscedasticity leads to spurious results. In a similar spirit, Corhay and
Rad (1996) correct excess returns of the market model using the GARCH effect which
leads, according to the authors, to more efficient estimators. They also suggest to use
longer financial time series due to the behaviour of the variance, which is a proxy for
risk.

On the other hand, to overcome this problems, other studies employ a nonparametric
tests which do not depend on the assumption of a normal distribution in the financial
series. For example, Brown and Warner (1985), Corrado (1989), Corrado and Zivney
(1992), Cowan (1992), Cowan and Sergeant (1996), and Bartholdy et al. (2007) use
nonparametric tests in addition to parametric tests.

In this paper, in addition to the ordinary t test, we use the nonparametric rank
test specified in Corrado (1989). Corrado (1989) employs a nonparametric rank test
for excess performance to test for significance of abnormal returns. This test has
similarities with the ordinary t test; however, instead of the abnormal returns, it uses
the rank of the abnormal return. For example, consider a sample of observations of
abnormal returns in the event window for each of n firms. As we stated above, to apply
the nonparametric rank test, you need to rank the abnormal return for each security.
The highest rank is given to the highest price of the security and vice versa for the
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lowest rank. Therefore, the rank test transforms the excess returns into a uniform
distribution across ranks. Hence, to apply the nonparametric rank test, you should
convert the given time series into its respective ranks. Denoting Kiτ as the rank of the
excess return, ARiτ , of the i th firm and with the size of the estimation window West
days and the event window comprising Wevent days, the following holds:

Kiτ = rank(ARiτ ) (18)

The range of τ in Eq. (18) is

τ = α −
(
West + Wevent − 1

2

)
, . . . , 0, . . . ,

(
Wevent − 1

2

)
− ω

where α = 0, 1, . . . ,
[(

West + Wevent−1
2

)
− 1

]
and ω =

[(
Wevent−1

2

)
− 1

]
, . . . , 1, 0;

with τ < 0 indicating the number of days prior the event, τ = 0—the event day and
τ > 0—days after the event.

Corrado (1989) reports that the average rank is one-half plus half the number of
observed returns. Thus, the average rank is 1/2(West + Wevent). The test statistic is
given by:

�2 = 1

n

n∑

i=1

[Kiτ − 1/2(West + Wevent)]

SD(K )
(19)

where [Kiτ − 1/2(West + Wevent)] is a proxy for the abnormal return (Corrado 1989).
The standard deviation of the rank test is determined by using a sample period of
(West + Wevent) days and given in Eq. (20).

SD(K ) =

√√√√√ 1

(West + Wevent)

+(Wevent−1)/2∑

τ=−[West+(Wevent−1)/2]

(
1

n

n∑

i=1

[Kiτ − 1/2(West + Wevent)]

)2

(20)

Test of the null hypothesis can be implemented using the result that the asymptotic null
distribution is a standard normal. Therefore, the main feature of the rank test consists
of ranking each observation in order to bring them into a uniform distribution. The
rest of the procedure of the test does not considerably differ from the t test statistics.

3 Empirical data and results

Our research focuses on twelve oil companies. These are companies of

• The USA Chevron and Exxon Mobil;
• Western Europe British Petroleum, Eni, Total and Royal Dutch Shell;
• Russia GazProm, LukOil and SurgutNefteGaz; and
• China China Petroleum and Chemicals, Petrochina and Sinopek.

The data for oil stocks are taken from DataStream. The oil prices are represented
by crude oil prices (Cushing, OK WTI Spot Price FOB) which are extracted from
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Fig. 2 Plot of crude oil prices with event dates

the Energy Information Administration (http://www.eia.doe.gov). Data are daily time
series both for oil prices and oil stocks.

The time series consists of the daily data for the period spanning from the 1 January
2000 to the 18 March 2008. The period after 2008 is excluded due to the sharp fall in
oil price in 2008 which is followed by the global financial crisis. The first analysed
event date starts in 2002. The events are divided into 2 types of news: ‘positive oil
price shock’ and ‘negative oil price shock’.2 The following criterion is used to define
the news and its type. If the price of oil on a particular day is greater by 4.5% than
the price the previous day, then the news is classified as a ‘positive oil price shock’.
If, on the other hand, the day’s oil price is less than the previous day’s price by 4.5%,
then the news is classified as a ‘negative oil price shock’ (see Fig. 2). We choose 4.5%
change in oil prices to obtain a sufficient number of observations in the sample.3 We
also removed some events to insure that there are at least 30 days between each one.
This is done to control for any impact of other events on stock prices around the day of
the event. In addition, we tried to match news related to the oil industry and released
around the event dates (see Table 2).

3.1 The parametric t test

According to the t test derived from the constant mean model, on date zero, τ = 0,
there is no significant abnormal return for the ‘positive oil price shock’. The abnormal
return for that date is 0.1 and variance is equal to 0.0004. The value of �CAR

1 is low,
0.034. However, at the event date, the sign of the cumulative abnormal return changes
from negative to positive. In addition, the value of the test statistics �CAR

1 on the 15th,
14th and 13th days prior to the event are −3.0, −4.3 and −3.5, respectively. The next

2 We interchangeably use ‘good news’ for ‘positive oil price shock’ and ‘bad news’ for ‘negative oil price
shock’ throughout the paper.
3 We also tried 5 and 4% oil price changes. In the former case we had too many events while in the latter
we had too few events.
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Table 2 News associated with oil price shocks

Positive oil price shock
(+4.5%)

News Negative oil price
shock (−4.5%)

News

18.11.2002 Spanish oil spill threat
recedes

27.01.2003

16.12.2002 Oil refinery blaze
biggest for years

25.04.2003

09.10.2003 26.06.2003

16.01.2004 26.02.2004

06.01.2005 27.10.2004

19.09.2005 Oil prices dip despite
storm fear

02.12.2004

24.02.2006 Saudis ’foil oil facility
attack’

23.03.2005 Texas oil plant blast
‘kills 14’

22.03.2007 27.04.2005 Judges postpone their
verdict on Mikhail
Khodorkovsky till
16 May

12.12.2007 Oil spill in North Sea
off Norway

24.04.2006

19.02.2008 04.01.2007 Russia oil row hits
Europe supply

All news are related to the oil industry. News headlines are taken from BBC. Some news are released after
the event. We couldn’t identify relevant news in 2003; however on 20th March 2003 the US started the war
in Iraq

significant negative abnormal return is a week before the event date with �CAR
1 equal

to −2.7 for that date.
For the case of the ‘negative oil price shock’, the t test does not show significance

of the abnormal return. Despite this, 1 day before the event the abnormal return was
0.13 while at the event date the level of cumulative abnormal return fell to 0.04. The
�CAR
1 for the day before the event is 1.72. A statistically significant abnormal return is

observed from dates −18 and−1 with statistical significance ranging from 0.5 to 5%.
The highest level of cumulative abnormal return is observed on the 14th day before
the event with �CAR

1 being equal to 3.6.
After the event date, the paths of the cumulative abnormal returns for the ‘negative

oil price shock’ and the ‘positive oil price shock’ are similar.
From Figs. 3 and 4, you can observe that the market model results are not sig-

nificantly different from those of the constant mean model. These figures also show
the high level of abnormal return on the 14th day prior the event for the ‘negative
oil price shock’. There are some dissimilarity in the cumulative abnormal returns for
the constant mean model compared to the market model. However, it can possibly
be attributed to the market movement. In other words, the divergence is potentially
caused by the changes in market preferences of investors after the sharp increase or
decrease in oil prices.
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Fig. 3 Plot of cumulative abnormal returns for the constant mean model averaged for 12 companies. The
horizontal axis represents the event window, with date 0 as the event time. The vertical axis represents the
cumulative abnormal returns for this period. The dotted lines show 95% confidence intervals using standard
errors averaged across events and companies
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Fig. 4 Plot of cumulative abnormal returns for themarketmodel averaged for 12 companies. The horizontal
axis represents the event window, with date 0 as the event time. The vertical axis represents the cumulative
abnormal returns for this period. The dotted lines show 95% confidence intervals using standard errors
averaged across events and companies

For individual companies, computed from the constant mean model, the t test
indicates insignificant CAR at the event date. The t-statistic is high for the 15th, 14th
and 13th days prior to the event compared to those of the other dates. The highest,
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Fig. 5 Plot of cumulative abnormal returns for the constant mean model for six Western companies. The
horizontal axis represents the event window, with date 0 as the event time. The vertical axis represents the
cumulative abnormal returns for this period

Lukoil

-0.40

-0.30

-0.20

-0.10

0.00

0.10

0.20

0.30

0.40

0.50

20 18 16 14 12 10 8 6 4 2 0 -2 -4 -6 -8 -10 -12 -14 -16 -18 -20

good news bad news

Gazprom

-0.40

-0.20

0.00

0.20

0.40

0.60

0.80

20181614121086420-2-4-6-8-1
0

-1
2

-1
4

-1
6

-1
8

-2
0

good news bad news

Surgutneftegaz

-0.60

-0.40

-0.20

0.00

0.20

0.40

0.60

0.80

20181614121086420-2-4-6-8-1
0

-1
2

-1
4

-1
6

-1
8

-2
0

good news bad news

Sinopec

-1.50

-1.00

-0.50

0.00

0.50

1.00

1.50

20181614121086420-2-4-6-8-1
0

-1
2

-1
4

-1
6

-1
8

-2
0

good news bad news

Petrochina

-0.80

-0.60

-0.40

-0.20

0.00

0.20

0.40

20181614121086420-2-4-6-8-1
0

-1
2

-1
4

-1
6

-1
8

-2
0

good news bad news

China Petroleum and chemicals

-0.60

-0.40

-0.20

0.00

0.20

0.40

0.60

20181614121086420-2-4-6-8-1
0

-1
2

-1
4

-1
6

-1
8

-2
0

good news bad news

Fig. 6 Plot of cumulative abnormal returns for the constantmeanmodel for three Chinese and three Russian
companies. The horizontal axis represents the event window, with date 0 as the event time. The vertical
axis represents the cumulative abnormal returns for this period

but still insignificant, value of the t-statistic is observed at the date −14. The sign of
the cumulative abnormal return for the most of the Western companies is negative
before the event. However, after the event the cumulative abnormal return changes
to positive. Exceptions are Total and Royal Dutch Shell. The abnormal returns for
securities of these two companies have negative signs throughout the event period (see
Fig. 5).

The t-statistic calculated from the market model at the event date is lower than
the t-statistic computed by the constant mean model. The signs of the cumulative
abnormal returns are roughly similar to the ones obtained by the constant mean model
with sporadic negative signs after the event date (Fig. 6).

For the case of the ‘negative oil price shock’, the t test does not show significance
of the abnormal return after the event. The t test indicates statistically significant
positive abnormal returns for Total, Eni and Royal Dutch Shell’s stocks 2 weeks
before the event. Nevertheless, at this day the market model does not report significant
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Constant Mean Model
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Fig. 7 Plot of proxy of cumulative abnormal returns for the constant mean model averaged for 12 compa-
nies. The proxy for the abnormal return is (Kit—83.5). The horizontal axis represents the event window,
with date 0 as the event time. The vertical axis represents the proxy for the cumulative abnormal return for
this period

results. After the event the signs of the cumulative abnormal returns change to negative,
although the timing of this change is different for different stocks.

For Chinese and Russian companies, the t test shows some surprising outcomes
which are difficult to explain by the changes in the oil prices. For example, Sinopek’s
stocks have significant abnormal returns both for the ‘good news’ and ‘bad news’.
However, the cumulative abnormal return of ‘positive oil price shock’ is negative,
while for the ‘negative oil price shock’ the sign of the cumulative abnormal return is
positive. According to the t test, for the rest of the stocks the event date does not have
any impact.

3.2 The nonparametric rank test

To support the t test we use nonparametric rank test. The size of the estimation window
West = 126 (half of theworking year) and the eventwindowWevent = 41 (oneworking
month before and after the event). The average rank is 1/2(West + Wevent) = 83.5.

The proxyof the cumulative abnormal returns in the case of the constantmeanmodel
has a movement similar to the actual abnormal returns for portfolio of companies
(Figs. 7, 8). We also should point out here that the rank test is conducted without
cumulating proxy of the abnormal returns. The proxy for the abnormal return for the
event date, in case of the constant mean model, is equal to 358.3, and the variance
is 26.6 for the ‘positive oil price shock.’ The rank test for day zero, τ = 0, is 13.5.
The cumulative abnormal return is −252.9, and the standard deviation is 27.4 for the
‘negative oil price shock.’ The rank test statistic in the case of ‘bad news’ is −9.2.
Another significant negative abnormal return is observed 9 days before the event. The
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Fig. 8 Plot of proxy of cumulative abnormal returns for the market model averaged for 12 companies.
The proxy for the abnormal return is (Kit—83.5). The horizontal axis represents the event window, with
date 0 as the event time. The vertical axis represents the proxy for the cumulative abnormal return for this
period

rank test statistic for that day is −6.1. Interestingly, despite negative oil price shock
you can also observe positive abnormal returns. Significant positive abnormal returns
are observed on the 15th and 18th days before the event. The abnormal returns for
these days are 136.2 and 236.4. The rank test statistic is equal to 5.1 for the day −15,
and it is equal to 8.1 for the day −18.

For the rank test based on the market model, the proxies for the abnormal returns
are 350.0 and −183.3 for the ‘positive oil price shock’ and ‘negative oil price shock’,
respectively. The rank test statistics are 13.3 and −6.1, respectively, and the null
hypothesis that the event has no impact is strongly rejected. For the ‘positive oil price
shock’, there is a significant level of negative abnormal return 2 weeks prior to the
event date. The rank test statistics are −5.0 and 5.3 for the 14th and 12th day before
the event, respectively. Significant negative abnormal returns are also observed on the
8th and 7th days before the event. However, on the 6th day the sign of the abnormal
return changes to a positive one. The rank tests for those days are −7.9, −5.3 and 6.0,
respectively. The ‘negative oil price shock’ has a positive abnormal return 18 days
before the event and the rank test is 5.1.

The tests undertaken for individual companies also show mixed results. The event
has a considerable effect onWestern companies, but in the case of Russian andChinese
oil companies, the changes in oil prices do not change the abnormal return significantly
or, even, have an opposite effect.

Compared with the parametric test, the rank test indicates strong significance of
abnormal returns for all Western stocks. In addition, the rank test shows high negative
abnormal return approximately 2 weeks before the event. However, a week before
the event there are significant positive abnormal returns for most of the securities.

123



1652 S. G. Hall, A. Kenjegaliev

These are particularly noticeable with stocks of Chevron and Exxon Mobil. Another
significant date is 9 days after the event. The rank test detects considerable negative
abnormal returns on that date.

The ‘negative oil price shock’ also affects the share prices. The lowest value of
the rank test statistic is observed for the stocks of Royal Dutch Shell, and the highest
value is observed for the shares of Exxon Mobil. Yet again, the rank test indicates
statistically significant positive abnormal returns 15 days before the event. The rank
test results from the market model are consistent with those from the constant mean
model. It indicates significant abnormal returns at the event date and significant positive
abnormal returns 15 days before the event.

The picture is not clear for securities of Russian and Chinese companies. Over-
all, the changes in oil prices seem to have some effect on the share prices. However,
in comparison with the Western companies, it is negligible. For instance, ‘positive
oil price shock’ is statistically significant for the shares of following companies:
Lukoil, Gazprom, Surgutneftegaz and Petrochina. Significance for the ‘negative oil
price shock’ is observed for the stocks of Petrochina and China Petroleum and Chem-
icals. Despite this, the level of significance is much lower than those observed for
the stocks of the Western companies. Interestingly, China Petroleum and Chemicals’
shares have significant negative abnormal return 15 days before the event for the ‘posi-
tive oil price shock’. While at the same date you can observe positive abnormal returns
for most of the securities of the Western companies.

Finally, the nonparametric rank test shows that overall the abnormal returns of
oil companies’ shares for the analysed period are affected by oil price changes. In
addition, there are significant abnormal returns before and after the event. The results
obtained under the constant mean and the market models do not greatly differ. While
the nonparametric rank test strongly indicates the existence of abnormal returns, the
parametric test rejects the possibility of abnormal return. Bartholdy et al. (2007) point
out that in some instances the tests may give different results. In such situations, the
nonparametric test is more reliable in detecting the abnormal return. Thus, taking into
account the results obtained by the nonparametric rank test, it is possible to say that
oil price changes affect the shares of Western oil companies. However, the impact on
Chinese and Russian companies is weak.

The analysis of individual companies showed that the reactions to the oil price
news of shares of emerging and Western oil companies are different. For instance,
the abnormal returns of most Western companies are negative, irrespective of news.
The exceptions are Exxon Mobil and, to some extent, Chevron and Eni. In contrast,
the investments into Russian and Chinese oil companies generate positive abnormal
returns regardless of the type of news. A possible explanation of this result is that the
oil companies are considered as politically strategic companies in China and Russia,
and in many instances prone to political influences.

4 Supplementary analysis

This section gives a brief overview of the results of supplementary analysis on oil
companies’ shares. For the sakeof brevity,weuse only themarketmodel.As robustness
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Fig. 9 Plot of cumulative abnormal returns for themarketmodel averaged for 12 companies. The horizontal
axis represents the event window, with date 0 as the event time. The vertical axis represents the cumulative
abnormal returns for this period

checks, we widened the event window to 81 days and computed abnormal returns for
crude oil only with event window of 81 days. We increased the event window in order
to identify whether our results will change if we increase the event window.

The most striking result from the analysis with a wider event window is that the
pattern for the “good news” in the case of the cumulative abnormal returns and proxy of
cumulative abnormal returns are noticeably different. There is a significant divergence
in cumulative abnormal returns for positive news at the end of the analysed period.
The comparative plots are given in Figs. 9 and 10.

Dynamics of oil returns The next plots (Figs. 11, 12) represent the cumulative
abnormal returns for crude oil and the proxy of cumulative abnormal returns for crude
oil. If the trend of oil returns and the patterns of oil companies’ shares (Figs. 8, 9) are
similar, this would imply that possibly oil returns are the main factors influencing the
companies’ shares.As can be seen from the graphs, in general, the oil returns determine
the performance of the oil companies’ shares. This is in line with the finding of this
paper.

5 Conclusion

This analysis aims to fill a gap in the empirical research of event studies of oil com-
panies. It focus on the question of whether changes in oil prices have an impact on
share prices of oil companies in emerging economies andWestern oil companies. The
nonparametric rank test results reveal considerable abnormal returns for oil compa-
nies. However, the tests also show a discrepancy among the companies from different
economic areas. For example, while oil price changes affect stock prices of American
and European oil companies as expected, the most atypical behaviour is observed for
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Fig. 10 Plot of proxy of cumulative of abnormal returns for the market model averaged for 12 companies.
The proxy for the abnormal return is (Kit—83.5). The horizontal axis represents the event window, with
date 0 as the event time. The vertical axis represents the proxy for the cumulative abnormal return for this
period (rescaled)
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Fig. 11 Plot of cumulative abnormal returns of crude oil, (the market model used). The horizontal axis
represents the event window, with date 0 as the event time. The vertical axis represents the cumulative
abnormal returns for this period

the securities of Chinese and Russian companies. The possible explanation of this
result is that the oil companies considered as strategic companies in China and Rus-
sia and in many instances prone to political influences. Further research is required
to explain why the Russian and Chinese oil companies behave differently. Potential
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Fig. 12 Plot of proxy of cumulative abnormal returns of crude oil, (the market model used). The proxy
for the abnormal return is (Kit—83.5). The horizontal axis represents the event window, with date 0 as
the event time. The vertical axis represents the proxy for the cumulative abnormal return for this period
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causes of such performances of the shares are inside information, political influences
and corruption.
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