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Abstract: Given that stock markets may act as an economy mirror, it is explored the
sensitivity of company-sector-specific stock returns to macroeconomic news reflecting
different economic environments for the UK, US, Germany, Japan and Australian
markets between March 1993 and February 2013 using monthly data. Results seem to
indicate that portfolio investors need to be aware that movements in the market index is
the best predictor to forecast stock returns of individual companies and sectors in
developed economies. Sentiment influences individual company’s returns of the utilities
sector, even if these are considered of limited growth and stable earnings, for UK, USA
and Australia, turning investor confidence a relevant variable to be included.
Information increases about industrial production have no influence on company and
sector stocks, thus not affecting investor's decision in developed countries. As for
Japan, results seem to indicate that the higher the need of oil imports of a country, the
higher will be the positive impact of oil price changes over company returns. Finally, the
riskless interest rate has no effect on sector stock returns independently of the country
under analysis. For developed economies, we confirm the finding that stocks cannot be
used as a hedge against inflation.
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Resumo: Dado que os mercados de agbes podem funcionar como um espelho da
economia, explora-se a sensibilidade dos retornos de a¢fes de empresas-setores
especificos aos impactos de noticias macroeconémicas refletindo diferentes ambientes
economicos para os mercados do UK, EUA, Alemanha, Jap&o e Australia entre Margo
de 1993 e Fevereiro de 2013 usando dados mensais. Os resultados obtidos sugerem
gue os investidores precisam de estar atentos aos movimentos do indice de mercado
pois este parece ser o melhor indicador previsional dos retornos de acdes tanto de
empresas individuais como de setores em paises desenvolvidos. O sentimento
influencia os retornos das empresas individuais no sector das “utilities”, mesmo sendo
estes considerados de crescimento limitado e ganhos estaveis para o UK, EUA e
Australia, evidenciando a relevancia de incluir a variavel confianga do consumidor.
Novidades relacionadas com a producéo industrial parecem nao ter qualquer influéncia
nos retornos de empresas e de setores, e assim ndo afetam as decisbes dos
investidores nos paises desenvolvidos. Relativamente ao Japdo, os resultados
parecem indiciar que quanto maior for a necessidade de importagbes de petrdleo de
um pais, superior sera o impacto positivo de alteracbes do preco do petréleo sobre os
retornos das empresas. Finalamente, a taxa de juro sem risco ndo mostra evidéncia de
impacto nos retornos por sector independentemente do pais em analise. Para as
economias desenvolvidas, conseguimos confirmar resultados prévios de que as acdes
ndo conseguem cumprir a funcdo de cobertura de risco face a inflagéo.
Palavras-Chave: Modelos de fatores, Variaveis Macroeconémicas, Retornos de
Empresas, Performance de Empresas, Determinantes do Crescimento
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1. INTRODUCTION

Companies need to survive and gain competitive advantage in a volatile
global environment. For this, managers need to understand not only the drivers
of organizational performance, or else, individual risk, as well as the drivers of
macroeconomic performance, or their market risk. Internal growth and success
are reflected on stock market quotes which then explain investors’ behaviors.
But company growth is not only due to internal factors, it also depends on
general macroeconomic conditions. This impacts investor's decision of
investment, determining the future company performance. As such,
macroeconomic variables and their effects on stock returns are interesting for
scholars, investors, policy makers and corporate managers, given that the
overall economy affects business by disturbing the smoothness of trade.
Essentially, this study aims to improve investors’ understanding and evaluation
of the relevant stock returns to the systematic influences of macroeconomic
factors. The derived information about the relationship between macroeconomic
variables and stock market performance can enable investors to make optimal
decisions in their global business investments. Given that systematic risk is
induced by unanticipated fluctuations in macroeconomic factors and can’t be
diversified stocks markets should react to these changes.

Previous authors’ studies allow us to state that the stock market and the
overall economy are significantly related (Kuwornu and Owusu-Nantwi, 2011;
Kemboi and Tarus, 2012; Tangjitprom, 2012; Gupta and Reid, 2013). This
research targets to identify the effects of selected macroeconomic variables
including oil price changes, inflation rate, industrial production index, market
interest rate, market stock index and consumer confidence index on stock
returns of 250 companies from 10 different sectors. We have chosen to work
with data from 2 European countries (UK and Germany) and three world
developed countries (USA, Australia and Japan) on the basis of monthly returns
for the period between March 1993 and February 2013. For all countries
individual company data as well as their sector stocks representatives are
considered. This choice is due to the fact that developed countries’ financial
markets are observed to be more explained compared to other financial
markets. Akbar et al. (2012) emphasize the popularity in studying the
relationship between macroeconomic growth and stock market performance.
Fama (1990), and more recently Binswanger (2000), state that stock markets
are mainly affected by the surrounding economy and so useful to predict future
economic conditions. However, each country and stock exchange possesses
unique determinants and for the same considered variables, we may observe
different answers. So, predictions of future trends of macroeconomic variables
are helpful to understand the leading direction of stock returns. Results taken
from factor models empirical estimation may be summarized as follows. Market
index is the variable which most influences both companies and sector stock
index returns for all the countries under study. There is no linear evident
relationship between the rest of the macroeconomic variables and stock returns.
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Results cannot be generalized in terms of sectors or countries. Results suggest
the importance of the inclusion of the consumer confidence index as an
important macroeconomic variable affecting company’s stock returns. Inflation,
industrial production, market index and oil prices have a positive and statistically
significant effect over developed sector stock market index returns. It is shown
that insignificant beta coefficients estimates obtained are not due to a bad
choice of repressors, but yes to the instability of beta coefficients estimates
throughout time which leaves room for future work. This paper improves on
earlier efforts by using different measures of macroeconomic news and by
considering a set of different countries, where the emphasis is taken over
individual company and sector stocks.

The findings of this study are expected to support the theoretical
framework of the determinants of stock market movements from the developed
economies perspective, given the policy implications undertaken from the
analysis. The rest of the work develops as follows. Section 2 provides a brief
literature review, where section 3 presents the methodology and data used for
the empirical results presented in section 4 and in light of the attained results;
its main implications are to be discussed. Finally, section 5 concludes.

2. LITERATURE REVIEW

The stock market plays an important role in the development of an
economy (Bencivenga et al., 1996; Sharpe, 2002; Jones and Wilson, 2006).
Capital markets quicken economic growth by enhancing mobilization of
domestic and foreign resources and easing investment (Bencivenga et al.,
1996). While Sharpe (2002) got a negative relation between expected long-term
earnings growth and expected inflation, Jones and Wilson (2006) observed that
inflation adjustments can weakly estimate stock returns. Capital markets also
provide an avenue for growth oriented companies to raise capital at low cost
(Marone, 2003), reduces reliance on bank finance which is susceptible to
interest rate fluctuations, and provides a channel for foreign capital inflows
(Yartey, 2008).

We may find empirical studies stating that there is no impact of specific
macroeconomic variables over stock returns, but a lot more of these state that
in fact there is a statistically significant relationship. Kandir (2008) uses monthly
data from July 1997 to June 2005 and multiple regression models for Turkey, to
suggest a negative impact of interest rates on stock returns. Industrial
production, money supply and oil prices don’t show any significant influence on
stock returns. Also Kuwornu and Owusu-Nantwi (2011) found no significant
influence of oil prices over stock returns. The authors use maximum likelihood
estimation to conclude for the positive impact of the inflation rate (CPI —
consumer price index), and a negative one of the exchange rate and Treasury
bill over stock returns for Ghana. Using ten years of data, from June 1998 to
June 2008 in the Pakistani market, Hasan and Javed (2009) evaluated
macroeconomic variables (inflation, industrial production, oil prices, short term
interest rate, exchange rates, foreign portfolio investment and money supply)
and equity prices by using several linear time series models. Oil prices and
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inflation are detected as no significant but interest rate (IR), exchange rate and
money supply appeared to be significant in the long run. For the same market,
Nishat and Shaheen (2004) took data from 1973 to 2004, and employ the vector
error correction model (VECM) and Granger-causality. They found that
industrial production is the largest positive and inflation is the largest negative
influencing factors of stock prices. Sohail and Hussain (2009) found that
inflation negatively influences stock returns while there are positive influences of
money supply, industrial production and real effective exchange rate on stock
prices in the Lahore stock exchange from December 2002 to June 2008.

Ozlen and Ergun (2012) study macroeconomic variables and their effects
on stock returns of 45 companies from 11 different sectors in Turkey. The
autoregressive distributed lag method is employed for monthly data spanning
from February, 2005 to May, 2012. Overall results indicate that exchange rate
and interest rate are more significant factors in stock price fluctuations of
companies, then inflation rate, current account deficit and unemployment rate.
According to Rjoub et al. (2009) empirical analysis, it seems to exist a
relationship between macroeconomic variables including interest rate,
unanticipated inflation, risk premium, exchange rate, money supply,
unemployment rate and the Istanbul Stock Market (ISE) from January 2001 to
September 2005 by using the arbitrage pricing theory (APT) model, correlation
among explanatory variables and portfolios regression. For this same market,
Gencturk (2009) studied the relations between stocks in ISE and
macroeconomic variables by considering crisis periods and normal periods.
Therefore, ISE-100 index is taken as the dependent variable; and treasury bond
interest rates, consumer price index, money supply, industrial production index,
dollar, gold prices are taken as independent variables. Sayilgan and Suslu
(2011) analyzed the influence of macroeconomic factors on stock returns in
emerging market economies using panel data from 1996 to 2006. Stock returns
are found to be significantly influenced by exchange rates, inflation rates and
the S&P 500 Index while returns are not influenced by interest rate, gross
domestic product, money supply and oil prices. Hosseini et al. (2011) studied
the relationships between stock market indices and four macroeconomics
variables including crude oil price, money supply, industrial production and
inflation rate in China and India for the period January 1999 to January 2009.
Results suggest both long and short run linkages between macroeconomic
variables and the stock market index in both countries. One year after, Quadir
(2012) investigates the effects of macroeconomic variables on stock returns of
Dhaka Stock Exchange between January 2000 and February 2007, using
monthly time series data and the Autoregressive Integrated Moving Average
(ARIMA) model. Although results indicate a positive relationship between
Treasury bill interest rate and industrial production with the market index stock
return, coefficients turned out to be statistically insignificant.

Recently, Tangjitprom (2012) reviews a number of studies on
macroeconomic factors and stock returns. Following the author,
macroeconomic variables are classified into four groups: variables reflecting
general economic conditions, variables related to interest rate and monetary
policy, variables concerning price level, and variables concerning international
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activities. He concludes that various studies on macroeconomics factors and
stock returns have employed different methodologies based on their purposes
and interpretations and that despite mixed results, most studies have shown
evidence for a significant relationship between macroeconomic variables and
stock returns. Attending only to the energy sector, Zhu (2012) studies the
impact of macroeconomic factors on returns in the Shanghai stock market
(SEE). His findings reveal that exchange rate, exports, foreign reserve and
unemployment rate impact stock returns in the energy sector. Benakovi¢ and
Posedel (2010) analyzes returns on fourteen stocks of the Croatian capital
market from January 2004 to October 2009. Results show that the market index
has the largest positive statistical significance for all stocks and returns. Interest
rates, oil prices and industrial production also showed a positive relation to
returns, while inflation had a negative influence. Gupta and Reid (2013) use a
Bayesian vector autoregressive analysis to explore the sensitivity of industry-
specific stock returns to monetary policy and macroeconomic news in South
Africa, to find that in addition to the monetary policy surprises, the CPIl and
producer price index (PPI) affect stock returns significantly.

Considerable attention has been devoted to the relationship between
stock markets and economic growth. However, there is still little empirical work
on the determinants of stock market development in developing economies as
well as the determinants of individual company stocks. Moreover, country
specific data usage is necessary to determine the relationship between
macroeconomic factors and securities market development because it is
presumed that the determinants of securities market development vary from
country to country depending on the nature of regulatory mechanisms,
economic policies, as well as institutional structures. This brief literature review
highlights that macroeconomic factors are critical in predicting the variability of
stock returns. No standardized set of macroeconomic variables exist, despite
the clear relationship between stock market and economic activities. However,
inflation rate, exchange rate, interest rate, and unemployment rate are the most
popular significant factors in order to explain stock market movements. There
may be other influencing factors such as the transmission of shocks and
psychological effects (using as proxy the consumer confidence index) in the
determination of stock price movements. The present study also differs from
previous ones by taking both sector and company data into account but for
individual developed countries.

3. METHODOLOGY AND DATA

The present study uses factor models based on the APT model allowing
including several factors into one regression which may influence stock returns.
In this model, it is need to use previous statistical and economic analysis to
determine which factors must be used as independent variables.

The econometric model used here obeys the following specification:
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where ri; represents the return on stock i computed as the log difference
between consecutive prices, a is the constant term, 3; measures the sensitivity
of a stock i to a set of n macroeconomic factors, F, indicates realizations of
macroeconomic factors and ¢ is the error term with an expected value of zero.

Daily data from stock market sector index data and 5 different individual
companies’ stock market data for each of the considered ten sectors for
countries like UK, US, Australia, Japan and Germany from the period of March
1993 until February 2013 has been collected. In total we have collected data for
250 individual companies and 50 sector indices. The daily data was converted
into monthly returns using the month last day of trading available data. The five
companies considered for each sector were randomly selected where we have
decided to collect from those companies for which we had more years of
available data over the sample offered. Data for the considered representative
sector indices goes from December 1992 until October 2012, which was also
converted into monthly series. The sectors here analyzed are Basic Materials
(BM), Consumer Goods (CG), Consumer Services (CS), Financials and Banks
(F; B), Healthcare (HC), Industrials (1), Oil and Gas (OG), Technology (Tec),
Telecommunications (Tel) and Utilities (U). When analyzing sector market
indices the world index for that specific sector has been considered as the proxy
for the market index. This data has been collected from several sources
including countries official stock exchanges, their central bank, Eurostat, FRED,
EIA, OECD statistics and others whenever necessary.

In the multifactor model, the researcher identifies which and how many
factors are to be included in the regressions. The factors used in the present
analysis were selected based on the literature review previously presented and
which were considered to be the most representative. With respect to the
number of factors Campbell et al. (1997) show that it is sufficient to use three to
six factors in the model. Having this in mind, and for the US capital market,
Chen et al. (1986) use as macroeconomic variables industrial production,
inflation, risk premium, term structure, market index, consumption and oil prices.
Macroeconomic variables used in the present work, can be classified into five
groups of variables: reflecting general economic conditions, related to interest
rate and monetary policy, concerning price level, considering investors behavior
and concerning international activities. As such, we have used monthly oil
returns, inflation rate, industrial production index, market interest rate, stock
market index and consumer confidence index, variables collected individually
for each of the countries under analysis. All price series have been converted
into log returns and were denominated in US dollars.

Macroeconomic stability influences the stock market development and
inflation. Inflation raises the general price level, reduces the real value of money
and the expected cash inflow of an asset. Consistent with previous studies
(Nacuer et al., 2007) inflation (17 in tables) has been used as a measure of
macroeconomic stability. We expect inflation to affect negatively both stock and
sector indices. For some countries we use the direct inflation rate provided by
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the available data, while for others the consumer price index of the respective
country (Hasan and Javed, 2009; Kuwornu and Owusu-Nantwi, 2011). Nacuer
et al. (2007) found that macroeconomic instability has a negative and significant
relationship with stock market capitalization. A nonlinear relationship among
inflation and the development of the equity market is found by Boyd et al.
(2001). They conclude that when inflation rises, the marginal impact on stock
market development diminishes rapidly. In Yartey (2008), no significant
relationship between inflation and stock market development was stated. Using
an asymmetric model, Kolluri and Wahab (2008) examine the relationship
between expected inflation and stock returns, concluding for a negative
relationship during low inflation regimes, and a positive one during high inflation
regimes.

Empirical research onto the relationship between financial sector
development and economic growth is not consensual. The banking sector
development was found to have a positive effect on economic growth
(Christopoulos and Tsionas, 2004) as well as a negative one (Singh et al.
2011). The banking sector is important for stock market development as it
provides investors with liquidity through credit and facilitating savings. Nacuer et
al., (2007) and Yartey (2008) argue for the existence of a positive relationship
between the development of the banking sector and that of the stock market.
Yartey (2008) states that a very high level of bank sector development may
have negative effects because stock markets and banks tend to substitute one
another as financing sources. Stock markets and banks are considered as
competitors in providing finance (Kemboi and Tarus, 2012). So, with a well-
developed money market, the capital market may be overshadowed leading to
a slower rate of development. Our measure of the banking sector is countries
interest rates (IR in the tables). We know that high interest rates tend to
decrease the present value of future cash flows. This reduces investment
attractiveness and according to economic theory, also stock prices. The interest
rate used here is the 3-month Treasury bill reference interest rate, one for each
respective country. As such, we expect a negative sign between interest rates
and stock returns. Li et al. (2010) use the US’s Federal fund rate and Canada’s
overnight rate to study the effect of policy shocks on stock prices. Stock returns
were found to be affected by monetary policy shocks in both countries, being
this effect in the US more pronounced. Chang et al. (2011) conducted a study
about monetary policy and stock returns using Federal funds rate, finding a
small effect over stock returns. Gregoriou et al. (2009) used 3-month Sterling
LIBOR futures as the proxy for monetary policy shocks in the UK market, finding
a negative relationship between interest rate changes and stock returns.

The industrial production index has been used as a proxy for economic
conditions and activity in previous studies. Here we use the industrial production
(IP in the tables) growth rate for each respective country. Humpe and Macmillan
(2009) used co-integration analysis to show a positive relationship between the
industrial production index and stock prices in both the US and Japanese
market. The authors emphasize that the industrial production index can be a
better proxy for economic conditions in general. Also Benakovic and Posedel
(2010) use the industrial production index given that GDP data is only published
on a quarterly basis. It is expected a positive relationship between industrial
production and stock returns.
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Globalization turned international activities important. Exchange rate is
one of the most important factors in this group, especially for the countries that
depend to a great extent on international trading activities as the ones we are
analyzing here. In the present study we do not use exchange rates as
independent variables directly but in a disguised way, used to transform all the
needed series into dollar prices.

Also oil prices have been used as an independent variable. The oil price
(OP in the tables) series used here is the West Texas Intermediate (WTI),
monthly spot price. Some studies have focused on oil prices, considered as a
proxy for cost-push inflation. Oil price rises increase the uncertainty in capital
markets and the risk of inflationary pressures in the economy (Benakovic and
Posedel, 2010), by increasing companies costs like transportation and
production, while may reduce their profits and consequently stock returns. So,
oil prices are expected to have a negative influence over capital markets. Faff
and Brailsford (1999) for Australian equity returns, show that sensitivities to oil
prices vary across industries, finding a negative effect over the oil and gas,
paper, packaging and transportation industries. Kilian and Park (2009) have
studied the effect of oil demand and supply price shocks on stock returns,
finding that only oil demand shocks have a significant impact on stock returns.
For Russia, Fedorova and Pankratov (2010) used Brent oil price to analyze the
influence of macroeconomic factors on stock returns, revealing that Brent is the
macroeconomic factor that most affects stock returns.

Following Benakovic and Posedel (2010), macroeconomic variables
cannot comprise all the information available in capital markets, but stock prices
react to information released. They suggest the inclusion of financial market
variables like the stock market index in the factor model. Also Chen et al. (1986)
use this variable and we will use each country individual stock market index (Ml
in the tables) representative as an independent variable. Given that the overall
market performance positively influences stock returns, we expect a positive
relation between stock returns and the market index representative.

Finally, we have also included the consumer confidence (CC in the
tables) index for each respective country into our multifactor model. Consumer
confidence acts as a proxy for individual investor sentiment, given that it
attempts to gauge consumers' feelings about the current economy condition
and their expectations about the economy's future direction. Investor's
sentiment, or positive (negative) expectations, has a determining role in stock
market price movements (Brown and ClIiff, 2004) and affect economic growth.
Lin et al. (2009) found that changes in the consumer sentiment are
contemporaneously associated with market returns, concluding that positive
(negative) changes in sentiment tend to drive aggregate stock prices higher
(lower) in the same period. These links also been reported previously by Otoo
(1999) and Jansen and Nahuis (2003) who studied the European market to find
that stock returns and changes in sentiment are positively correlated, none
using individual companies’ data. So, a positive relationship between these two
variables is initially expected.
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4. EMPIRICAL FINDINGS AND POLICY IMPLICATIONS

To consider all the variables under analysis we have performed more
than 300 multiple regressions, being stock returns the dependent variable while
the macroeconomic variables described above are the independent ones.
These regressions provided six different coefficient sensitivities for each
regression, which estimate individual stock or index sector returns sensitivities
to changes in the set of macroeconomic factors. As such, results are interpreted
as the monthly change in the stock or index sector stock return when a
particular macroeconomic factor changes by one percentage point keeping all
other variables constant. Results of the regression analysis are presented in
table 1, one panel for each of the countries under analysis. Although we have
performed regressions over 250 individual company stocks, to save space we
present only the results for one randomly selected company for each sector and
for each country, given that results were similar among the five companies
considered, and thus able to be generalized. All other results will be provided
upon request.

Table 1 shows the results obtained for one of each of the 5 considered
companies by sector, randomly selected, for each of the countries. It is clearly
evident that it is the stock market index which most affects company individual
stock returns and in a positive manner as predicted, independently of the sector
or country analyzed. The obtained sign is positive and statistically significant as
initially predicted. So, changes in the market index return impact economies as
a whole, without distinction of the sector for developed economies. The only
exception is Germany. Portfolio investors must then be aware that they can use
market index return movements to forecast companies’ returns. In Germany the
positive influence is only verified in sectors like basic materials, consumer
goods, consumer services and financials, and somehow surprising results given
the financial literature which emerged in this context.

The interest rate variable, in Banks and Basic Materials indicates a
positive relationship with company stock returns, which is also observed for the
variable inflation in the UK market for companies of the Oil & Gas and
Telecommunication sectors. These values contradict our initial prediction with
respect to the sign relationship among variables. But, as inflation increases,
stock prices will consequently increase following the general price pattern. So,
this positive sign may be due to the market capitalization increase due to
inflationary causes (Kemboi and Tarus, 2012). In Australia, the interest rate only
influences positively the health care individual companies sector, whereas
inflation only revealed a positive influence over the consumer goods and the oil
& gas companies considered. Interest rate reveals to have a negative sign over
the representative company considered for the health care sector in Germany,
which is consistent with our prior assumptions about the influence of interest
rates sign over stock returns. However, this negative influence is not
generalized for all the countries under analysis as previously observed. In all
the other countries, when for some specific sectors the sensitivity of the interest
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rate, or else its coefficient revealed to be statistically significant, we see a
positive sign. These results are contrary to our initial expectation about the two
variables relationship but are in accordance with those obtained by Benakovic
and Posedel (2010) for the Croatian market, also considering individual
companies results. Given these weak results around the inflation rate and
noticing that also Kuwornu and Owusu-Nantwi (2011) and Mohammed et al.
(2008) obtained a positive sign, we could similarly to these authors justify this
positive impact due to the inadequacy of the hedging role of stocks against
inflation. As such, for the companies in those specific sectors and countries
where the inflation rate reveals to be positive stocks cannot be used as a hedge
against inflation. In this case, higher expected returns are needed for higher
inflation rate. Still, our positive results contradict those obtained by Kandir
(2008).

Consumer confidence shows a higher impact for UK and Australian
individual company stock investors, no effect over German investors and a
residual effect over utilities company stocks in the USA and Basic Materials in
Japan. Similar to Otoo (1999), Jansen and Nahuis (2003) and more recently Lin
et al. (2009) we can also state that changes in the consumer sentiment are
contemporaneously associated with market returns. So, positive (negative)
changes in sentiment tend to drive individual companies stock prices higher
(lower) in the same period, at least for company sector returns like consumer
services, financials, industrials and utilities (for Australia), also influencing
telecommunications and oil & gas in UK.

Lin et al. (2009) empirical results based over multivariate analysis,
causality tests and VAR models, suggest that changes in sentiment capture
variation in average returns in the energy, financial, industrial, information
technology and material sectors, which should be somehow expected given that
this valuation of stocks tend to be more subjective. Returns in the consumer,
health care, property trusts, telecommunication and utility sectors are not
affected robustly by sentiment given that these are matured sectors
characterized by limited growth and stable earnings and are thus less sensitive
to changes in sentiment. Also, given that we are only analyzing developed
countries, the idea that some sectors may not be affected by sentiment due to
their maturity stage isn’t confirmed by our results given that sentiment affects
significantly and positively individual company’s stock returns from the utilities
sector. In our estimations, when we have a negative sign influence we have no
statistical significance and so results may be ignored and generalized to state
that the consumer confidence index is an important variable to be considered
when analyzing the effects of macroeconomic variables over stock returns, at
least for some markets. However, there have been reduced efforts in this sense
in the empirical literature to establish this relationship among the two variables.
In fact, stock prices should be affected by investor’s expectations, when these
respond quickly to new economic and political news released to the market.
Kemboi and Tarus (2012) state that higher investors confidence and industrial
production may be related to higher income, because investors willingness to
save and invest are proportional to disposable income increases.
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Table 1: UK, USA, Australia, Germany and Japan, individual companies
stock returns by activity sector regression results

UK
Sector BM CcG Cs F B HC 1 oG Tec Tel U
Company 5 2 1 3 1 1 2 1 5 1 2
o -3,319 -13,033 -1,222 1,930 -4,348 0,881 6,878 ** 1,174 -5,548 -3,303 2,271
(2,958) (6,494) (3,070) (2,268) (3,145) (4,133) (2,844) (2,067) (4,234) (2,500) (1,816)
i 0,034 *** 2155 *%* ] 339 *kk (557 **+ ] 472 **k* (871 *** (0,005 *** (515 *k*x 1707 *** (0,560 *** (0,368 ***
(0,129) (0,283) (0,134) (0,099) (0,137) (0,180) (0,124) (0,090) (0,184) (0,109) (0,079)
R 1,024 ** 1,527 0,176 -0,310 0,809 * 0,138 -0,584 -0,128 0,521 0,439 -0,321
(0,129) (0,283) (0,134) (0,099) (0,137) (0,180) (0,124) (0,090) (0,184) (0,109) (0,079)
r -0,789 0,891 -0,485 0,579 -0,494 -0,386 -2,153 0,987 * 1,176 1,336 * 0,419
(0,816) (1,792) (0,847) (0,626) (0,868) (1,141) (0,785) (0,570) (1,168) (0,690) (0,501)
cc -0,022 -0,265 -0,069 0,161 * -0,167 0,006 -0,171 0,243 *** 0,009 0,163 * 0,150 **
(0,108) (0,236) (0,112) (0,083) (0,115) (0,150) (0,104) (0,075) (0,154) (0,091) (0,066)
™ -0,336 -0,726 -0,077 -0,146 -0,232 0,344 0,249 0,056 -0,192 -0,031 0,141
(0,218) (0,478) (0,226) (0,167) (0,231) (0,304) (0,209) (0,152) (0,312) (0,184) (0,134)
op 0,083 -0,107 0,087 -0,075 -0,167 0,004 -0,052 -0,039 0,188 * 0,064 -0,050
(0,067) (0,148) (0,070) (0,052) (0,071) (0,094) (0,065) (0,047) (0,096) (0,057) (0,041)
Sample Size 223 223 223 223 223 223 223 223 223 223 223
Rsqrt 0,225 0,242 0,291 0,161 0,388 0,106 0,272 0,176 0,290 0,129 0,127
USA
Sector BM CG CS F B HC 1 oG Tec Tel U
Company 3 4 1 4 1 2 1 5 2 1 3
« 9,187 *** 3,042 ** -1,803 -1,996 -2,164 1,774 1,372 11,253 0,463 0,090 -0,990
(3,527) (1,422) (3,009) (1,070) (1,697) (2,967) (1,360) (8,930) (2,935) (2,391) (1,100)
MI 1,167 *** 0,819 *** (0,823 *** (,278 *** (,583 *** 1,433 *** 1,163 *** 1,398 *** 1,924 *** (0,646 *** 0,306 ***
(0,212) (0,085) (0,181) (0,064) (0,102) (0,178) (0,082) (0,537) (0,176) (0,144) (0,066)
R 1,266 -0,282 -0,251 -0,023 -0,073 -0,034 0,713 *** -2,644 0,248 0,439 0,099
(0,212) (0,085) (0,181) (0,064) (0,102) (0,178) (0,082) (0,537) (0,176) (0,144) (0,066)
-4,330 -0,069 1,282 0,968 ** 1,116 * -0,263 -1,445 1,073 -0,123 0,349 0,428
" (1,321) (0,532) (1,126) (0,400) (0,635) (1,111) (0,509) (3,343) (1,099) (0,895) (0,412)
cc -2,577 -1,000 -0,702 1,180 -1,030 -4,688 -2,435 -18,580 -3,885 -3,780 4,112 *
(7,014) (2,827) (5,983) (2,127) (3,375) (5,900) (2,704) (17,758) (5,836) (4,755) (2,187)
P -0,220 -0,176 0,088 -0,129 0,077 0,419 0,114 1,127 -0,293 -0,323 -0,098
(0,408) (0,164) (0,348) (0,124) (0,196) (0,343) (0,157) (1,032) (0,339) (0,276) (0,127)
op 0,035 -0,025 0,218 * 0,007 0,139 ** -0,023 -0,071 -0,309 0,203 * 0,154 -0,014
(0,143) (0,058) (0,122) (0,044) (0,069) (0,121) (0,055) (0,363) (0,119) (0,097) (0,045)
Sample Size 223 223 223 223 223 223 223 223 223 223 223
Rsqrt 0,191 0,320 0,097 0,094 0,146 0,245 0,527 0,052 0,364 0,103 0,110
AU
Sector BM CcG Ccs F HC 1 oG Tec Tel V)
Company 1 3 2 1 5 4 2 3 5 1
« 1,388 5,340 3,356 2,435 -1,861 5,422 -0,205 10,088 3,349 -8,209
(3,148) (5,823) (2,867) (10,665) (3,188) (3,510) (4,570) (13,522) (2,956) (9,092)
MI 0,843 *** 1,045 *** (0,688 *** 0,997 ** 0,728 *** 1,036 *** 1,154 *** 3,170 *** 1,015 *** 1,489 ***
(0,126) (0,234) (0,115) (0,428) (0,128) (0,141) (0,183) (0,543) (0,119) (0,365)
R -0,334 -1,557 -0,773 0,052 1,030 * -1,215 -0,462 -0,723 -0,522 0,691
(0,126) (0,234) (0,115) (0,428) (0,128) (0,141) (0,183) (0,543) (0,119) (0,365)
0,349 1,631 * 0,079 -0,903 -0,385 0,372 1,195 * -0,706 -0,169 0,998
" (0,485) (0,898) (0,442) (1,645) (0,492) (0,541) (0,705) (2,085) (0,456) (1,402)
cc 1,217 7,416 9,785 ** 31,672 * -4,325 10,387 * 3,261 -27,422 4,077 32,504 **
(5,369) (9,931) (4,889) (18,189) (5,438) (5,986) (7,793) (23,061) (5,041) (15,505)
P 0,010 0,111 0,074 0,254 -0,038 0,074 0,076 -0,305 0,001 0,488 ***
(0,061) (0,112) (0,055) (0,205) (0,061) (0,068) (0,088) (0,261) (0,057) (0,175)
op -0,099 -0,304 -0,040 -0,169 0,050 -0,149 0,048 0,281 -0,160 -0,112
(0,064) (0,119) (0,059) (0,218) (0,065) (0,072) (0,093) (0,277) (0,060) (0,186)
Sample Size 223 223 223 223 223 223 223 223 223 223
Rsqrt 0,187 0,139 0,175 0,044 0,141 0,245 0,169 0,152 0,291 0,113
GM
Sector BM CcG Cs F HC 1 oG Tec Tel U
Company 1 1 2 5 1 5 1 2 1 1
o 1,336 -1,203 1,852 1,089 -0,945 *** _-0,930 -4,551 *** 8068 1,802 Fk* 1,128 Rk
(2,627) (1,855) (2,667) (2,845) (2,179) (6,510) (6,067) (6,278) (2,104) (1,431)
MI 0,372 ** 0,222 * 0,832 *** 0,584 *** 0,687 0,183 1,753 0,235 0,413 0,264
(0,177) (0,125) (0,180) (0,192) (0,147) (0,439) (0,410) (0,424) (0,142) (0,097)
R -0,498 -0,256 0,014 -0,473 -0,133 * -0,548 1,607 -0,897 0,053 0,147
(0,177) (0,125) (0,180) (0,192) (0,147) (0,439) (0,410) (0,424) (0,142) (0,097)
-0,388 0,428 -0,058 -0,242 1,584 -0,784 -0,882 -5,385 -1,482 0,207
B (1,036) (0,731) (1,051) (1,122) (0,859) (2,567) (2,392) (2,475) (0,830) (0,564)
cc -0,220 -0,165 0,077 -0,280 0,093 -0,283 0,112 -0,691 -0,142 -0,049
(0,089) (0,063) (0,091) (0,097) (0,074) (0,222) (0,206) (0,214) (0,072) (0,049)
P 0,265 * 0,295 *** 0,212 0,107 -0,079 0,723 * 0,200 0,754 ** 0,061 0,012
(0,158) (0,112) (0,161) (0,171) (0,131) (0,392) (0,365) (0,378) (0,127) (0,086)
op -0,041 0,002 -0,100 0,003 -0,061 0,029 0,165 -0,241 -0,056 -0,016
(0,072) (0,051) (0,073) (0,078) (0,060) (0,179) (0,167) (0,173) (0,058) (0,039)
Sample Size 220 220 220 220 220 220 220 220 220 220
Rsqrt 0,065 0,063 0,110 0,104 0,111 0,019 0,094 0,093 0,103 0,047
P
Sector BM CG Cs F HC 1 oG Tec Tel u
Company 3 1 2 5 1 4 2 5 4 1
o -0,256 -1,485 -0,108 -13,400 -0,691 1,033 -0,155 0,546 -0,751 -0,719
(1,840) (1,568) (1,278) (4,980) (0,989) (4,720) (2,318) (1,726) (1,932) (2,552)
i 0,080 *** (0,764 *** (0,489 *** 1318 *** 0,564 *** 1,208 *** 1066 *** 0,480 *** (,743 *** (0,838 ***
(0,176) (0,150) (0,123) (0,478) (0,095) (0,453) (0,222) (0,165) (0,185) (0,245)
R 1,964 2,920 -0,331 17,138 * 0,478 -0,150 0,778 -0,564 0,409 1,377
(0,176) (0,150) (0,123) (0,478) (0,095) (0,453) (0,222) (0,165) (0,185) (0,245)
n 2,192 -0,924 -0,451 -8,268 -0,643 1,701 0,964 0,761 -2,056 1,128
(1,940) (1,653) (1,347) (5,251) (1,043) (4,976) (2,444) (1,820) (2,037) (2,691)
cc 22,023 ** -3,465 -1,748 -21,635 -3,932 6,875 5,997 10,602 -1,950 6,608
(8,639) (7,363) (5,999) (23,381) (4,642) (22,159) (10,882) (8,102) (9,071) (11,983)
™ -0,165 0,035 -0,021 0,222 -0,001 -0,105 0,065 -0,120 -0,032 -0,014
(0,067) (0,057) (0,047) (0,182) (0,036) (0,173) (0,085) (0,063) (0,071) (0,093)
op -0,199 0,171 ** 0,158 *** -0,063 0,100 ** 0,113 -0,138 -0,013 0,053 0,099
(0,081) (0,069) (0,057) (0,220) (0,044) (0,209) (0,103) (0,076) (0,085) (0,113)
Sample Size 81 81 81 81 81 81 81 81 81 81
Rsqrt 0,424 0,311 0,263 0,162 0,377 0,115 0,272 0,189 0,246 0,146

Source: Prepared by the author
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However, for UK, USA and Japan we see no influence of industrial
production over company returns. Results indicate only a positive and
significant influence for companies in the utilities sector in Australia and for
those in basic materials, consumer goods, industrials and technology for
Germany. As such, in the German market policy makers should encourage
these companies sectors for the promotion of industrial production as a way to
develop securities market. These are very developed sectors in Germany and
have highly grown in the period considered. In fact, Germany is one of the
leading countries of the actual European Economic and Monetary Union. As
stated by Tangjitprom (2012) production index growth is consistent with the
average growth of firms’ sales and cash flows. In our work we cannot confirm
the findings of a positive relationship between industrial production and stock
prices for the USA and Japan of Humpe and Macmillan (2009) for both
individual companies and sectors (see table 2 results also). In the Australian
market, we have only been able to see a statistical significant relationship
between industrial production and companies in the utilities sector.

Previous authors state that oil returns have asymmetric effects
depending on the sector under analysis. Here we have only attained a positive
significant relationship in the UK for the technology sector. In the US market oil
prices seem to negatively affect consumer goods, health care, industrials, oil
and gas and the utilities sector, but these results are not statistically significant.
Curiously, and similar to the UK, German and Japanese markets, oil price
increases seem to decrease the oil & gas individual companies returns. We
should expect the opposite sign effect in this specific sector, and given that
these results are statistically insignificant we won’t present more detailed
interpretations. German usage of renewable has also been increasing in the
sample period. As such, we may justify the fact that oil prices do not represent a
significant influence over company stock returns on the basis of this
interpretation, but a much deeper analysis is needed in this sense. We may also
observe that it is for the Japanese market that oil prices most influence, and in a
positive fashion, sector company returns like those of consumer goods,
consumer services and health care. In fact we should expect that besides the
market index, oil prices should have a more statistically significant relationship
with each of the other companies sectors. In the case of Japan this positive
influence in these specific sectors is mostly due to production and transportation
costs influences, which will thus influence stock returns in the increasing sense.
The Energy Information Agency (EIA) in 2012 states that Japan is the world’s
third largest net importer of oil, and relied on oil imports to meet about 42% of
its energy needs in 2010. This dependency justifies the increased significance
of oil in these company returns for these specific sectors in Japan.

But, our initial prediction for oil prices was that of a negative influence
over stock returns. We were initially expecting that an increase in the price of oil
would depress economic activity, by means of lower real economic activity
(Kuwornu and Owusu-Nantwi, 2011), and so a negative sign would be justified.
Our results for this positive sign are consistent with those obtained by
Benakovic and Posedel (2010). While discussing their results the authors
attribute differences in significance obtained for Croatia and those of Chen et al.
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(1986) for the US market, who found a negative impact, by stating that US
capital market is one of the most developed markets in the world, respond
quickly to all publicly disclosed information and to the fact they have less
available data for Croatia. We have almost 20 years of monthly returns for
developed economies and results were very similar to those obtained by
Benakovic and Posedel (2010). Faff and Brailsford (1999) found negative
effects over the oil and gas, paper, packaging and transportation industries.
Although not statistically significant, we have obtained a negative relationship
for companies in the consumer goods, financials, banks, industrials, oil & gas
and utilities sectors, which is consistent with the economic reasoning
concerning this sectors nature, except that of oil & gas. As such, we cannot
clearly state for the markets under analysis, that oil returns and company stock
returns have a significant relationship, contrary to Kilian and Park (2009) and
Fedorova and Pankratov (2010), except for companies in the sectors already
identified in Japan.

For both the UK and US markets we have considered banks as an
individual sector within the financial sector and for both we can only state that
there is a positive influence of the market index over stock returns. Moreover,
only the utilities sector in the US seems to be positively and statistically
influenced by the consumer confidence index and the inflation rate results
indicate a positive influence of this one over the financials and banks sector
company returns.

We can also observe from table 1 that R? values are all very small for the
generality of the countries, sectors and companies considered. Given the
results that we have attained for individual companies we may conclude that
other type of influence can be behind these relationships. In fact, we can have
disguised lagged effects or even clockwise effects, meaning that we should also
explore the dynamic and nonlinear effects which might be happening among
these variables. We could for example have oil prices influencing inflation and
interest rates, and only then these will influence industrial production and stock
returns, or some similar kind of relationship, which should be interesting to
explore in future works. Moreover, it should also be interesting if we could
separate the analysis between the pre and post-worldwide financial crisis to see
if results change given that also previous authors point for separate effects. One
example is that of Gregoriou et al. (2009) which found a negative relationship
between interest rate changes and stock returns before the credit crisis period;
however, the relationship reversed to a positive one during the credit crisis.

Moving forward in our analysis, and in order to see if results change by
using general stock market sector indices returns instead of individual company
one’s, we will next test the significance and explanatory power of all the
macroeconomic variables previously described plus the world respective stock
index sector return (as representative of the market index) over sector stock
index returns. In total ten for each of the countries analyzed which sums 50
sector indices analyzed. Table 2 presents all country sector indices results
obtained.

Regarding sector stock market indices, for all countries we see that the
world respective sector return index is the one which most influences positively
individual country sector returns. In fact, for the UK market only this variable
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seems to have a statistically significant impact over sector index returns.
Unfortunately, we haven’t got many different results as those already obtained
for individual companies operating in each of these sectors. As presented, only
the macroeconomic variables inflation, oil prices and industrial production seem
to have effects over sector stock market indices, and for all variables whose
results revealed to be statistically significant seem to indicate that there exists a
positive influence of these over the sector indices. For the Australian market
inflation only exerts a positive influence over the industrials sector and for the
US market it influences positively the health care, industrials and oil and gas
sectors. As for industrial production results seem to indicate that there is only a
positive impact of this variable over sector stock index returns for Germany and
Japan. While in Japan the impact is only significant over the oil and gas sector,
for Germany this is confirmed for basic materials, consumer goods and financial
sectors. Finally, oil prices affect sectors positively like financials in US, Germany
and Japan and that of consumer goods in Australia, Germany and Japan. It also
affects positively basic materials in Germany, as well as consumer services, oil
and gas and the utilities sector in Japan.

In face of the attained statistically insignificant results, which revealed to
be even worse in terms of sectors than for individual companies stock returns,
we tried to see if these results are due to a bad choice of macroeconomic
variables or if these depend upon periods or model choice. In order to answer
this we have applied moving average windows estimation technique for periods
of 60 month windows for each of the sector stock indices returns in each of the
countries analyzed.

In the following we will only present beta estimates for two sectors in the
UK market: financials and consumer goods. However, the same general
conclusions to be taken for both sectors and to this specific country are
generalized to the rest of our sample. Results are showed in figure 1 (for the
financial sector — a - and for the consumer goods sector - b). These beta
coefficients estimates representations are based on moving windows estimates,
where regressions for each index are done considering the same explained and
explanatory variables for small samples of 60 months each. As such, we are
able to obtain beta coefficients estimates for each macroeconomic variable
considered through time given that each month the last 60 monthly
observations are used to compute these same coefficients evolution through
time. So, we can also observe if results statistical insignificance is always
verified through time intervals samples of 60 months or even if the model
specification used is the most correct one.
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Table 2: Sector index stock returns by activity sector and country
regression results

Sector BM CG CS F HC 1 oG Tec Tel U
Country UK (United Kingdom)
a -0,482 0,009 -1,035 -0,026 0,210 -0,224 -1,198 0,862 -0,357 -1,321
(1,359) (1,377) (1,340) (2,067) (1,192) (1,476) (2,188) (1,989) (1,923) (1,423)
ws1 1,015 Hork 0,931 oAk 0,575 Hrk 0,828  *** 0,630 *** 0,889 Hrk 0,869 *** 0,787 *** 0,795 *** 0,225 oAk
(0,044) (0,062) (0,063) (0,077) (0,072) (0,055) (0,076) (0,055) (0,074) (0,074)
R 0,117 0,039 -0,019 -0,208 -0,080 -0,047 0,116 -0,180 -0,118 0,269
(0,194) (0,198) (0,193) (0,297) (0,172) (0,212) (0,313) (0,287) (0,278) (0,205)
0,043 -0,059 0,495 0,283 0,152 0,168 -0,314 -0,052 0,399 0,072
" (0,376) (0,379) (0,372) (0,577) (0,332) (0,410) (0,605) (0,553) (0,534) (0,395)
cc 0,018 0,044 0,051 0,034 0,061 0,041 -0,084 0,064 0,032 0,077
(0,049) (0,050) (0,049) (0,075) (0,044) (0,054) (0,079) (0,073) (0,071) (0,052)
P -0,160 -0,034 -0,013 0,086 -0,064 -0,090 0,019 -0,082 0,025 -0,141
(0,100) (0,101) (0,099) (0,153) (0,088) (0,109) (0,160) (0,148) (0,143) (0,105)
op 0,024 0,028 0,049 0,000 0,033 0,008 -0,076 0,018 0,022 0,050
(0,030) (0,031) (0,030) (0,047) (0,027) (0,033) (0,049) (0,045) (0,044) (0,032)
Country US (United States)
a -0,346 -0,266 -0,773 -1,335 -1,284 -0,742 -1,426 0,758 0,336 -0,104
(0,576) (0,951) (0,538) (0,630) (0,559) (0,769) (0,641) (1,205) (0,780) (0,632)
wsl 0,915 *** (0,775 *** (0,931 *** 0,924 *** 0,804 *** (0,838 *** 0,818 *** (0,932 *** (0,922 *** (0,509 k**
(0,034) (0,077) (0,045) (0,042) (0,060) (0,052) (0,040) (0,060) (0,055) (0,060)
R 0,062 -0,052 0,090 0,158 -0,009 -0,118 0,077 -0,033 -0,003 -0,107
(0,110) (0,181) (0,102) (0,122) (0,108) (0,147) (0,124) (0,231) (0,150) (0,124)
- 0,082 0,303 0,226 0,372 0,532 ** 0,527 * 0,502 ** -0,219 -0,185 0,270
(0,217) (0,354) (0,201) (0,238) (0,209) (0,289) (0,240) (0,454) (0,295) (0,239)
cc 0,325 -0,411 0,500 1,383 -0,102 1,028 -0,539 -0,264 0,056 0,695
(1,122) (1,852) (1,048) (1,243) (1,102) (1,504) (1,266) (2,362) (1,533) (1,259)
P 0,036 -0,012 -0,077 -0,051 -0,033 -0,072 -0,035 0,131 0,085 0,051
(0,065) (0,108) (0,061) (0,072) (0,064) (0,087) (0,073) (0,138) (0,090) (0,073)
op 0,026 0,002 -0,033 0,043 * 0,022 -0,010 0,023 -0,060 0,015 0,033
(0,023) (0,038) (0,021) (0,025) (0,022) (0,031) (0,026) (0,048) (0,031) (0,026)
Country Australia
o -0,759 -0,883 -0,390 0,418 -0,471 0,829 -0,144 5,402 0,155 -1,119
(1,259) (2,193) (1,321) (1,195) (1,435) (1,480) (1,505) (3,499) (2,653) (1,745)
wsi 0,720 *** (0,558 *** (0,776  *** 0,574 *** 0,523 *** (,631 *** 0,806 *** (0,413 *** (,372 *** (0,373 k*x*
(0,037) (0,089) (0,056) (0,040) (0,078) (0,050) (0,047) (0,083) (0,082) (0,081)
R 0,099 0,181 0,354 0,088 0,076 -0,369 -0,010 -0,865 0,704 0,515
(0,037) (0,089) (0,056) (0,040) (0,078) (0,050) (0,047) (0,083) (0,082) (0,081)
0,298 -0,080 -0,498 -0,076 0,155 0,406 * 0,206 -0,108 -1,041 -0,461
" (0,193) (0,334) (0,202) (0,183) (0,223) (0,229) (0,232) (0,643) (0,369) (0,272)
cc -2,461 -4,340 -1,875 -3,485 -0,343 -4,644 -2,497 4,503 -3,626 -2,055
(2,136) (3,693) (2,229) (2,016) (2,460) (2,503) (2,563) (5,190) (4,366) (2,983)
P -0,024 -0,016 -0,005 -0,033 0,002 -0,027 -0,026 0,085 -0,052 0,012
(0,024) (0,042) (0,025) (0,023) (0,028) (0,028) (0,029) (0,056) (0,046) (0,034)
op 0,025 0,081 * -0,016 -0,031 -0,046 0,019 -0,028 -0,131 -0,072 0,002
(0,026) (0,044) (0,027) (0,024) (0,030) (0,030) (0,031) (0,063) (0,046) (0,036)
Country Germany
a 0,094 -2,534 -0,074 -1,048 1,295 -0,415 -7,578 -4,881 -0,908 -0,494
(1,196) (1,593) (1,182) (1,164) (0,917) (1,076) (4,526) (2,231) (2,003) (0,942)
wsi 0,714  *** 1,096  *** 1,100  *** 0,966 *** 0,698 *** (0,951  *** 1,038 *** 0,858 *** 1,016 *** 0,730 ***
(0,047) (0,088) (0,068) (0,053) (0,066) (0,050) (0,140) (0,076) (0,095) (0,060)
R -0,077 0,057 0,051 -0,014 -0,203 -0,035 1,894 * 0,514 0,440 0,280
(0,220) (0,295) (0,218) (0,216) (0,171) (0,198) (1,122) (0,414) (0,370) (0,176)
-0,026 0,988 -0,652 0,196 -0,185 -0,088 -0,908 1,185 -0,644 -0,191
B (0,470) (0,624) (0,467) (0,461) (0,361) (0,428) (1,580) (0,889) (0,800) (0,374)
cc -0,044 -0,066 -0,066 -0,060 -0,017 -0,054 -0,076 -0,141 0,026 0,009
(0,040) (0,053) (0,040) (0,039) (0,031) (0,036) (0,180) (0,075) (0,067) (0,032)
™ 0,125 * 0,210 ** 0,105 0,125 * 0,053 0,101 0,061 0,213 0,005 -0,055
(0,070) (0,094) (0,070) (0,069) (0,055) (0,064) (0,210) (0,133) (0,120) (0,057)
op 0,034 -0,011 -0,030 -0,018 0,033 0,061 ** -0,103 0,001 -0,011 -0,034
(0,032) (0,043) (0,032) (0,032) (0,025) (0,029) (0,110) (0,061) (0,055) (0,026)
Country Japan
a 1,125 0,370 0,523 1,069 -0,022 0,374 0,836 0,060 1,709 * 1,129
(1,403) (0,498) (0,467) (0,746) (0,367) (0,616) (0,589) (0,321) (0,906) (0,784)
wsi 0,643 *** (0,706 *** (0,907 *** 0,832 *** 0,976 *** (0,809 *** 0,874 *** 0,964 *** (0,729 *** (0,676 ***
(0,067) (0,046) (0,042) (0,044) (0,039) (0,039) (0,034) (0,022) (0,079) (0,067)
R -4,302 -0,653 -0,691 -2,695 0,163 -0,773 -0,911 0,185 -3,114 -1,977
(2,474) (0,876) (0,824) (1,320) (0,646) (1,086) (1,038) (0,566) (1,595) (1,382)
. 1,803 0,134 0,065 0,600 0,089 -0,020 0,713 -0,053 1,239 0,218
(1,469) (0,514) (0,482) (0,773) (0,378) (0,641) (0,614) (0,333) (0,938) (0,815)
cc 2,505 0,095 -0,229 2,213 0,229 0,779 1,250 -0,590 3,372 -0,186
(6,551) (2,310) (2,174) (3,486) (1,703) (2,880) (2,751) (1,497) (4,232) (3,685)
P -0,048 0,000 0,003 -0,011 0,003 0,005 0,038 * 0,008 0,002 0,017
(0,052) (0,018) (0,017) (0,028) (0,013) (0,023) (0,022) (0,012) (0,033) (0,029)
op 0,072 0,042 * 0,037 * 0,062 * 0,011 0,065 ** 0,054  ** 0,011 0,043 0,061 *
(0,061) (0,022) (0,020) (0,033) (0,016) (0,027) (0,026) (0,014) (0,040) (0,035)

Source: Own regression results. NOTE: The estimation method used in this multifactor model
has been the OLS with White heteroskedastic correction. Standard errors are in parentheses.
***= gignificant at 1% level; ** = significant at 5% level; * = significant at 10% level. a represents
the constant term; WSI the world sector index; IR the interest rate; 1 the inflation rate; CC the
consumer confidence; IP industrial production and OP the oil return. The sectors here analyzed
are Basic Materials (BM), Consumer Goods (CG), Consumer Services (CS), Financials and
Banks (F; B), Healthcare (HC), Industrials (1), Oil and Gas (OG), Technology (Tec),
Telecommunications (Tel) and Utilities (U).
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As observed in figure 1, macroeconomic variables chosen do have
effects over the specific sector stock market index return, but these effects
change through time and that’'s why the aggregate effect presented previously
turned out to be so highly statistically insignificant in general. So, we do have a
relationship between macroeconomic variables although it is not a stable
relationship through time because it changes of sign throughout time. This
means for example that until 2003 the interest rate has negatively influenced
the financial sector returns but between 2003 and 2004 this effect turned out to
be positive, or else that oil prices do not seem to have any statistical significant
effect over the financial sector for the entire period for the UK market. So,
changes of sign are not linear because for several periods we have high
significance and for others there is simply no significance verified between the
variables under analysis. Curiously in the consumer goods sector, oil prices
also seem to have no effect over sector stock returns, but conclusions to be
taken from here need a deeper analysis. But for both sectors we have a positive
and highly significance of the market index over sector returns as also
previously concluded for the entire period.

Turning to the consumers sector returns beta coefficients estimates, we
see that inflation rates had a negative effect over the sector index between
2004 and 2005 and again in the recent years of the financial world crisis. In that
same period of 2004 we observe the interest rate positive effect over this
sector, while consumer confidence and the production index impact have
periods of unstable effects. This instability is not captured through a simple OLS
model and we need to use nonlinear models or even different time samples in
order to be able to take deeper and better conclusions.

Figure 1. Moving windows estimates for 60 months time intervals
regressions: financial (a) and consumer goods (b) sector stock market
index in the UK market

a) Financial sector
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Source: Own produced results. Notes: These figures presents beta coefficients estimates
obtained for the financial (a) and consumer goods (b) sector index stock returns in the UK
market, by using small moving windows regression estimates based on the last 60 months
observations. The x axis shows the betas evolution through time for the time period analyzed
and also into account in each month estimate the previous 60 months values. The y axis
represents the beta coefficients estimated values which goes from 0 (no sensibility of the stock
index sector return to that macroeconomic variable) until 2 (high sensibility of the stock index
sector return to that macroeconomic variables — positive or negative).

This type of conclusions leaves room for a deeper understanding of
these variables effect over companies and sector index stock returns. Given
that both figures reveal the stability or instability of beta coefficients estimates
throughout the sample period and this instability has been observed, future
research should consider these different periods analysis and also the use of
nonlinear models able to capture these unstable effects through time among
variables.

5. CONCLUSION

This work analyzes the effects of macroeconomic variables like inflation
rate, interest rates, industrial production, consumer confidence, oil prices and
the market index over both individual companies stock returns, considered by
sector and for stock market index sectors for five developed countries (UK, US,
Germany, Australia and Japan) using monthly data series for the period
between March 1993 and February 2013. For the analysis we have used a
multifactor APT model, having performed more than 300 individual regressions.
Our findings have beneficial implications for policy makers who are responsible
for managing the economy but also for individual company’s managers and
portfolio investors.

Results seem to indicate that movements in the market index return are
the best predictor to forecast stock returns of both individual companies and
sectors in developed economies. At the end, we were not able to establish a
unique relationship between the other macroeconomic variables under analysis
and stock returns. Results cannot be generalized in terms of sectors and
countries and this fact can be attributed to their different market characteristics.
Moreover, companies returns sensitivities to macroeconomic variables change
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of sign depending over the sector and country under analysis. Despite this fact,
empirical results suggest the importance of the inclusion of the consumer
confidence index to explain macroeconomic impacts over stock returns, which
has upon to now been somehow discarded from the emerged empirical
literature over the issue. Interest rate revealed to have a positive effect for most
of the companies and countries under analysis, when we should expect from
economic and financial theory an opposite effect. As for general stock market
country sectors indices also considered here we may conclude that inflation,
industrial production, the market index and oil prices are the only variables able
to explain some of the sector index returns, where all seem to have a positive
effect. Finally, we shown that these insignificant coefficients estimates obtained
are not due to a bad choice of repressors, but yes to the instability of beta
coefficients estimates throughout time which leaves room for future work.
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