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I. Introduction

Between January 2000 and the summer of 2008, the price of oil increased almost five times,
to become a cause of considerable concern. Escalating oil prices are likely to endanger the
pace of worldwide economic growth as countries need sources of energy. As stock markets are
commonly seen as bellwethers of an economy, (see, e.g., Fama (1990) and Schwert (1990)), oil
price variations are likely be reflected in stock market returns. Yet, there is inconsistent evidence
on the importance of oil prices for stock markets. Jones and Kaul (1996) provide evidence that
aggregate stock market returns in the U.S., Canada, Japan and the U.K. are negatively sensitive
to the adverse impact of oil price shocks on those economies. Chen et al. (1986), Ferson and
Harvey (1994b) and Huang et al. (1996), however, find that oil futures returns do not have much
impact on broad-based market indices such as the S&P 500 and that there is no reward for taking
oil price risk in stock markets.

We provide new evidence on the way oil prices move stock markets. First, we investigate
whether the impact of oil prices is asymmetric; that is whether the impact depends on the
deviation being positive or negative. Although some authors demonstrate that the impact of oil
price changes on the macroeconomy is asymmetric, i.e., oil price hikes have a negative impact
on GDP, but drops in oil prices do not necessarily have a positive impact on output (see Mork,
1989; Mork et al., 1994), the relation has not been formally tested in stock markets.

Second, we investigate whether oil price volatility impacts international stock market returns.
Third, we link asymmetries in oil price sign with oil price risk. Do soaring oil prices aggravate
or diminish uncertainty about oil prices? Finally, we use quantile regressions to better analyze
the role of oil price returns in extreme variations of international stock market returns.

We analyze for the first time the exposure of a large sample of stock markets to oil price
fluctuations. Our results show that oil price spikes depress international stock markets, but oil
prices drops do not necessarily increase stock market returns. Overall, the results provide new
evidence on the asymmetric effects of oil price fluctuations. Moreover, the volatility of oil prices

impacts negatively international stock market returns. Both effects apply only for stock markets



of developed countries. Emerging markets returns do not show sensitivity to oil prices variations.
In addition, the asymmetry of oil price changes impacts oil volatility, i.e. when oil prices soar,
oil volatility also increases, while negative oil price changes dampen volatility. Finally, oil price
fluctuations are a factor creating downside risk for international country investment.

Controlling for the impact of oil price fluctuations has become a prominent factor in invest-
ment decisions and consequently risk management. Our analysis should be helpful in under-
standing the workings of oil price variation in international country diversification.

The structure of the paper is at follows. Section II describes the data and the methodology.
Section III presents the results of the estimation. Section IV makes a series of robustness tests

to the analysis based on quantile regressions. Section V concludes.

II. Methodology and Data

We separately describe the methodology and the data that we use to make inferences on the

importance of oil prices as a factor in international stock markets.

A. Methodology

We take as an example a global investment manager that diversifies across a large number of
international stock markets. We follow the authors who use international arbitrage pricing theory
(APT) to examine the impacts of global factors on stock returns (see Ferson and Harvey, 1994b;
Karolyi and Stulz, 2003).

Our choice of global risk factors follows the practice in standard empirical work on inter-
national asset pricing. Following Stulz (1981) and Adler and Dumas (1983), one factor is the
world market portfolio. Solnik (1974) advocates that exchange rate risk should be priced when
purchasing power parity fails. Adler and Dumas (1983) also present theoretical support for the
pricing of exchange rate fluctuations in a global setting. Therefore, we test whether a country

index exhibits sensitivity to currency rate changes. The final factor we use is oil prices. Based



on the work of Chen et al. (1986) and Ferson and Harvey (1994b), we try to investigate whether
a country market returns are exposed to oil price fluctuations in a global investment setting.

The basic model is:

INDEX;; = o + Bwortp - WORLD, + Borr, - OIL, + Beurr - CURRENCY, y + u;y, (1)

where the dependent variable is the excess returns of the stock market of country i at time ¢
(INDEX;;). The independent variables are the world market excess return on a risk-free rate
at time ¢t (WORLD;); the return on an oil price index at time ¢ (OIL;); and the currency rate
variations of country ¢ at time ¢ (CURRENCY;,). The (3 with k € {WORLD,OIL, CURR}
are the coefficients of INDEX,, on the risk factors. «;, the intercept, accounts for possible
heterogeneity among countries and is constant over time. This means that the effect of a change
in one explanatory variable is the same for all countries and all periods, but the average level
for country 7 may be different from that of country j. u,; are the errors and represent the non-
systematic excess returns relative to the factors. According to Ferson and Harvey (1994b), the
factor model regressions provide information about the usefulness of global factors in controlling

for the risks of international investments.

B. Data

We collect monthly returns for country indexes from Datastream, which provides extensive cov-
erage of countries’ total market capitalization. Datastream indexes are weighted by market
capitalization.

Our sample covers 43 countries from December 1988 through June 2009, for a total of 247
monthly observations. This is an unbalanced panel because data are not available every month
for all countries. Returns are expressed in U.S. dollars. We justify the choice of U.S. dollars as the
reference currency by the fact that the price of oil is determined in U.S. dollars in international

markets.



The stock market variables are the logarithm changes of the local market portfolio excess
returns (/NDFEX) and the market portfolio computed using the logarithm changes of the world
market portfolio index (WORLD). Both returns are in excess of a short-term interest rate, the
one-month Eurodollar interest rate (see Ferson and Harvey, 1994a).

Table I, Panel A, reports the summary statistics for stock market indexes by country. Most
countries have positive excess returns during the period. Only 13 of 41 stock markets indexes have
negative excess returns. Volatility is lower in developed markets such as the U.S., Switzerland
and the U.K. (with values ranging between 4% and 5%) and higher in emerging markets like
Indonesia or Turkey, 21.475% and 16.394%, respectively. All countries have kurtosis values higher
than three. We also observe that the distribution of excess returns is negatively skewed for the
majority of the countries; only 5 of 42 present positive skewness. Consequently, the assumption
of Gaussian returns is rejected by the Jarque-Bera test for almost all countries, except Japan.

Panel B of Table I reports summary statistics for the variables oil spot and futures prices,
for the world market portfolio returns and for currency changes. For the variable WORLD we
see a negative excess return for the period, as well as negative skewness. The Jarque-Bera test
rejects the null hypothesis of normal returns.

CURRENCY is the logarithm changes in currency rates against the U.S. dollar. As all
bilateral rates are expressed in U.S. dollars by unit of the foreign currency, a positive change in
the rate means the foreign currency has appreciated with respect to U.S. dollars. In Panel B we
see summary statistics for currency variations against the U.S. dollar.

The evidence is that 23 of the 42 currencies depreciated against the U.S. dollar. Currency
rates of Brazil and Indonesia are the worst volatiles with values over 7%. Overall, we observe
that exchange rate variability is on average lower than the volatility of stock index returns. Since
kurtosis is higher than three and there is negative skewness, the Jarque-Bera test lead us to reject
the null of Gaussian returns.

The oil factor is proxied by the logarithm difference of oil prices (OIL). We use both spot



and futures prices.! We use the price index of London Brent crude oil priced in U$/barrel and
the NYMEX-light crude oil continuous-settlement price also priced in U$/barrel. Brent crude oil
is sourced from the North Sea. It is used to price two-thirds of the world’s internationally traded
crude oil supplies, and is a benchmark for oil production from regions such as Europe, Africa
and the Middle East. The NYMEX futures contract is the most widely traded futures contract
on oil and it also is used as the benchmark to set oil product-related prices. Summary statistics
about the time series are displayed in Table I, Panel B. The oil returns register a positive mean

during the period, around 0.6 % monthly, with a standard deviation of almost 10 % monthly.
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Figure 1. Oil price (first panel) and oil returns in percentage (second panel).

Figure 1 depicts the oil price index and oil returns over the sample period. In the first graph,

IThe correlation between spot and futures oil prices is quite high, with a value of 0.9187.



the price of oil fluctuates little until around 1998. There is some turbulence in the summer of
1990, which coincides with the beginning of the invasion of Kuwait and the Gulf War, but prices
drop to normal levels after the end of the war in February 1992. In 1999, rise again, but then
drop after 2000 and 2001. Then they rose to over $50/BBL in 2005, 100$/BBL in 2007 and
almost $150/ BBL in July 2008. As many countries worldwide experienced economic recession,
prices continued to slide until the end of 2008, to peak again during 2009. The value in June
2009 was again close to $70/BBL.

The second graph in Figure 1 depicts the variations in oil prices. Many large monthly vari-
ations are visible as great as +/—20%. There are four large declines in price that correspond
to December 1990 and January 1991, the end of the Gulf War; December 2000; March 2003
and more recently October and December 2008. Price spikes can be seen in July, August and
September of 1990, the beginning of the Gulf War; March 1999; May 2000; March 2002; January
2005 and May 2009.

III. Empirical Results

First we present results of the basic factor model. Second, we add to the model variables to test
for asymmetric effects. Third, we see whether the volatility of oil impacts stock market returns,

and finally we relate the asymmetric effects of oil price fluctuations to volatility of oil.

A. Baseline Model

Our starting point is the baseline model in equation (1). Because of the structure of the data,
we estimate model (1) using panel data techniques. One advantage of this approach is that it
enhances the quality and quantity of data and allow the study of the dynamics of the variable of
interest with a relatively short time series. Moreover, intercepts can differ according to country

for capturing cross-sectional heterogeneity.?

2To test equation (1), we estimate fixed and random effects panels. The advantage of a fixed effects panel is
that it accounts for the fact that the explanatory variables may be correlated with the unobserved country effects.



The main results of the estimation of equation (1) are presented in Table II. Panel A uses
oil spot prices and Panel B uses oil futures prices. Models (2) and (4) include time dummies in
order to account for possible shifts in the level of country excess returns. Given the similarity of
results, we comment on spot and futures prices together.

First, note that the coefficient of the variable WORLD is close to one and statistically sig-
nificant. Therefore the International-Capital Asset Pricing Model (I-CAPM) cannot be rejected.
Second, the variable CURRENCY also has a statistically significant positive coefficient much
as in the results of Carrieri and Majerbi (2006). This means that appreciations of the local
currency against the U.S. dollar have a positive effect on market returns. Finally, the coefficient
on the variable OIL is not statistically significant, consistent with results of Chen et al. (1986)
and Ferson and Harvey (1994b).

The Hausman test tests the null hypothesis that the country effects are not correlated with
the factors. If there is no correlation, the random effects estimator is consistent and efficient,
while the fixed effects estimator is merely consistent. Hence, rejection of the null hypothesis

justifies use of the fixed effects model, which we will follow from now on.

B. Asymmetric Effects of Oil Price Changes

A large literature has reported that oil price fluctuations have an asymmetric impact on the
macroeconomy. That is, while oil price spikes lead to reduced outputs, oil price drops do not
necessarily lead to an increase in output (see Mork, 1989; Mork et al., 1994; Ferderer, 1996;
Huntington, 1998; Balke et al., 2002). Nothing is known about this relation in stock markets,

however.

Although results are quite similar, the Hausman test indicates that the fixed effects specification is often more
appropriate. Therefore, hereafter we present estimation results for the fixed effects models. Finally, in order to
calculate unbiased standard errors of the fixed effects panels, we cluster errors in two dimensions simultaneously,
i.e., country and time (see Petersen, 2009).



To examine this we test the model,

INDEX;; = o;+ Bworrtp - WORLD, + Porr, - D - OIL, + Borr_ - (1 — D) - OI L+
Bevrr - CURRENCY;; + u;y,

where D is a dummy variable that takes a value of one if the change in the oil price is positive
and zero if it is negative; and Borr, and Borr_ are coefficients corresponding to up and down
movements in oil prices, respectively. All other variables are as defined for equation (1).

To confirm the asymmetry of the coefficients, we test two null hypotheses:

Hyy @ Borr, =0 and Bor,_ =0

Hy - BOILJr:ﬁOIL_

If oil prices have no effect on stock markets, consistent with Table II results, the null H;:
Borr. = 0 and Borr_ = 0 cannot be rejected. Note that if oil prices have a symmetric effect on
stock markets, the null Hy; will be rejected. To gauge this, we test the null Hy, : forr,. = Borr_-
Therefore the asymmetry will be confirmed by the rejection of both Hy; and Hys.

Results of the estimation of (2) are displayed in Table III. Panel A shows the results using
oil spot prices and Panel B the results for futures prices. Model (1) shows results using all the
sample countries. In this case, coefficients on the variables WORLD and CURRENCY are
statistically significant, similar to the results in Table II. For the variable OIL, both panels show
results consistent with a conjecture of asymmetry for oil spot prices. The coefficient of Sorz, is
negative and [oyr_ is positive, both statistically significant at standard levels of confidence for
oil spot prices (Panel A) but not statistically significant for oil futures (Panel B). The sign of
the coefficients suggests that when oil prices soar, international stock market returns drop, but
when oil prices plunge, international stock markets do not climb; rather stock returns are again
likely to drop.

To understand these results better, in Table III we separate the sample into developed and



emerging markets. The coefficients of OI L, and OIL_ are now statistically significant for devel-
oped markets for both spot and futures prices. Tests on the coefficients consistently confirm the
hypothesis of asymmetric effects in developed countries. Emerging markets countries, however,
do not show statistically significant exposure to oil price fluctuations; therefore we cannot reject
the null Hy,.

To summarize this, Table III suggests that oil price changes move international stock markets
in a non-linear way, but only for developed market stock returns. Emerging markets are not
affected by oil price fluctuations. Interestingly, exposure is greater for oil spot price fluctuations

than for oil futures fluctuations, as measured by the coefficients.

C. Impact of Oil Volatility

We next examine whether oil volatility impacts international stock market returns. The measure
of oil volatility (VOL_OIL) taken from Kogan et al. (2009), is the absolute returns of oil price
changes.

We extend equation (1) to include oil volatility and test the model:

INDEX;; = «; + Bworrp - WORLD, + Boir - OIL, + Bvor.or, - VOL.OI L+
BCURR . CURRENC}/M + Us ¢ -

Table IV shows the results of the estimation of equation (3). Panel A uses oil spot prices
as the explanatory variable, and Panel B uses oil futures prices. The results confirm the results
of Table II, showing again that OIL is not statistically significant. The volatility of oil prices
(VOL_OIL) has a negative effect on international stock market returns. When prices soar, this
depresses international stock market returns. The major difference between Panels A and B is
that the coefficient is statistically significant only when using oil spot prices (Panel A). For oil
future volatility the impact is never statistically significant.

We next separate the sample countries into developed markets [models (3)-(4)] and emerging

markets [models (5)-(6)], and the differences become clear. Developed market stock returns



drop if oil price becomes more volatile measured by either spot or futures prices, while emerging
markets return do not show any exposure to oil price risk.

Overall, the results show that stock markets of developed countries are quite sensitive to the
instability of oil prices. Again we find greater sensitivity in terms of coefficients of spot prices

than futures prices.

D. Impact of Asymmetric Effects of Oil Price Changes on Oil Volatil-
ity

So far we have documented that oil price changes have asymmetric effects on international stock

market returns and that oil price volatility reduces international stock market returns. A related

issue is whether asymmetry in the sign of oil prices affects oil volatility. To examine this relation,

we use as a proxy of volatility the square of the standardized residuals obtained from fitting a

GARCH(1,1) model to the oil returns. We specify a GARCH (1,1) model for oil returns:

Y= MHt&

2 __ 2 2
of = wHaig;  + fioj

where g, ~ N(0,1). Our asymmetry test consists of regressing the square of the standardized

_ N2
residual estimates given by res2; = (yt&:“) on a constant, OI L+ and O[L—.

res2, = ¢o+ G101 Ly + $0IL_ 4+ uy (4)

and test the null hypotheses that Hys : ¢1 = ¢o = 0 and Hoy : ¢1 — ¢ = 0, where OI L, ; and
OIL_,; are defined as before.

Table V displays the results of modeling equation (4), as before with spot returns in Panel A
and futures oil returns in Panel B. The results show that oil price spikes increase volatility, while
oil price drops dampen oil volatility. Both coefficients are statistically significant at standard

levels of confidence.
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IV. Robustness Analysis

We apply several robustness tests to the results. We use quantile regression to check whether
results are robust to extreme observations. This approach is helpful in uncovering potential
differences in factors across quantiles of returns, specially at high or low levels. The quantile re-
gression approach also produces more robust inferences in some cases of non-Gaussian, especially
skewed, error distributions or in the presence of outliers (Meligkotsidou et al. (2009)).

Equations (1), (2) and (3) are reestimated using quantile regressions. [ displays how the
factor affects the returns of stock markets at the level of the pth quantile. The different regression
quantiles we chose are 5th, 25th, 50th, 75th and 95th.

Table VI shows the results of the estimation of equation (1). The first quantile refers to the
lowest returns, and last quantile to the highest returns. The first thing to notice is that the
sign of WORLD and CURRENCY is consistently positive across all quantiles, although value
are slightly decreasing. The coefficients are nevertheless statistically significant in all quantiles.

Note next that, the sign of OIL changes over quantiles. The sign is positive for the lowest
quantiles and negative for the highest quantiles. This seems consistent with earlier results that
the effect of oil price fluctuations is not consistent across returns. Overall, OIL is not statistically
significant at standard levels of confidence, confirming the results in Table II, and we confirm
that extreme observations do not drive the results. Results are consistent whether we use spot
oil prices (Panel A) or oil futures prices (Panel B).

Tables VII and VIII investigate the role of extreme observations in driving the asymmetric
results. Spot oil prices are in Table VII and oil futures prices in Table VIII. Because the results
are similar, we comment on them together.

Equation (2) is estimated using quantile regression. Panel A analyzes the entire sample.
Again, the signs of WORLD and CURRENCY are not very different across quantiles. The
impact of oil price fluctuations, whether positive or negative, is stronger in explaining returns in
the lowest quantiles. Therefore oil price variations are an important cause of downside variation

in international stock market returns.
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We also separate the sample into developed and emerging markets, Panel B and Panel C,
respectively. We confirm again that oil price deviations have a stronger impact in developed
markets. Coefficients are statistically significant for the 5th, 25th and 50th quantiles, while for
emerging markets the coefficient is statistically significant only for the lowest quantile (5%).

Tables IX and X reestimate equation (3) using quantile regression for spot and futures oil
prices. The results again are similar, so we discuss the tables together. In Panel A we see
that oil volatility has a negative impact on the lowest returns in international stock markets.
In developed versus emerging markets, Panels B and C respectively, we see that the effect is
pervasive for developed markets in almost all quantiles, but for emerging markets in the lowest
quantiles only. Therefore oil volatility affects developed market stock returns, but emerging

market returns only marginally, in the lowest quantiles.

V. Conclusion

We have documented several new facts about the influence of oil price fluctuations in international
stock markets by analyzing 43 stock markets over 1988-2009. The results show that international
stock markets are sensitive to the world market portfolio and currency rate changes consistent
with models in Solnik (1974), Stulz (1981), and Adler and Dumas (1983). Oil price changes,
however, have an asymmetric effect on stock market returns. When oil prices soar, stock markets
plummet, but declines in oil prices do not lead to raising stock market returns. Moreover, oil
price uncertainty depresses international stock market returns.

Both these effects are quite pervasive in developed markets. The effect is different for emerging
markets, which do not show exposure to oil price changes or oil price volatility, even accounting
for asymmetry of signs. The evidence that developed and emerging markets are not driven by
the same factors supports the idea that emerging markets are a separate asset class and that
including emerging markets in an international portfolio provides diversification benefits.

Price asymmetries in oil can impact oil volatility; that is oil price spikes increase uncertainty

12



about oil prices, while oil price drops reduce oil price volatility. Results of the quantile regressions
suggest that oil price fluctuations are a factor that creates downside risk for international portfolio
diversification. Results are robust to a battery of tests.

This research has direct implications for understanding and controlling the risks of country
diversification strategies. Considerable work remains to be done to understand why the reaction

to oil price changes is asymmetric.
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Table 1
Summary Statistics of Variables

This table reports the summary statistics of the variables. Panel A reports stock market indexes monthly
returns by country. Panel B reports the same statistics for the variables OIL, WORLD and CURRENCY.
The sample period ranges from 1988:12 to 2009:06. By column, we report the mean, the standard deviation
(SD), the kurtosis, the skewness and the Jarque-Bera test statistics. The returns are the first differences
of the logarithm of prices in percentage. Superscripts *, ** and *** denote statistical significance at 10%,
5% and 1% levels respectively. Source: Datastream.

Panel A: Stock Market Returns

COUNTRY Mean SD Kurtosis Skewness Jarque-Bera
AUSTRALIA 0.099  5.930 5.979 -0.894 120.968***
AUSTRIA 0.214 7.110 11.098 -1.491 750.525***
BELGIUM -0.043  5.697 14.073 -1.908  1384.900***
BRAZIL 0.413 11.351 4.948 -0.754 43.403***
CANADA 0.251  5.486 8.198 -1.171 326.795%**
CHILE 0.699  6.727 4.536 -0.485 31.664***
COLOMBIA 0.256  8.656 3.896 -0.546 16.690***
CZECH REP. 0.494  9.239 8.779 0.241 253.590***
DENMARK 0.373  5.772 7.989 -1.094 298.357***
FINLAND 0.135  8.778 3.968 -0.247 11.491***
FRANCE 0.126  5.637 4.937 -0.793 62.617**
GERMANY 0.093  5.985 5.204 -0.876 79.335%**
GREECE 0.466  10.002 7.718 0.650 240.315%**
HONG KONG 0.375  7.785 5.874 -0.436 89.978***
HUNGARY 0.187 10.133 8.492 -0.774 284.994***
INDONESTA -0.577 21.475 10.055 -0.437 468.318***
IRELAND 0.046  6.363 7.865 -1.064 283.564***
ISRAEL 0.063  7.095 3.875 -0.692 21.228***
ITALY -0.243  6.928 4.282 -0.239 18.327***
JAPAN -0.604  6.476 3.727 0.153 5.973*
KOREA -0.269 11.444 4.787 0.234 33.705%*
LUXEMBOURG 0.358  6.244 7.800 -1.314 253.793***
MEXICO 0.685  9.287 6.781 -1.239 205.320***
NETHERLANDS  0.085  5.793 14.051 -2.192  1427.300***
NEW ZEALAND -0.129 6.230 4.310 -0.260 19.481***
NORWAY 0.350  7.725 8.209 -1.348 345.906***
PAKISTAN -0.480 10.795 5.636 -0.678 71.644%*
PHILIPPINES 0.079  9.431 5.780 -0.079 T7.182%*
POLAND -0.331 11.416 5.084 -0.724 47.141%*
PORTUGAL -0.124  6.100 6.588 -0.885 150.986***
ROMANIA -0.087 15.342 5.454 -0.121 35.827***
RUSSIA 1.381 14.522 5.674 -0.966 78.672%*
SINGAPORE 0.099  7.048 5.816 -0.536 90.659***
SOUTH AFRICA  0.236 8.234 8.211 -1.411 353.323***
SPAIN 0.111  6.230 5.095 -0.675 61.966***
SRI LANKA 0.177  8.780 4.366 0.313 22.200***
SWEDEN 0.156  7.515 4.425 -0.635 36.287**
SWITZERLAND  0.344 4919 4.253 -0.528 26.639***
TAIWAN -0.429 10.598 5.170 -0.080 46.871***
THAILAND -0.050 11.145 4.803 -0.490 41.796***
TURKEY 0.417 16.394 4.145 -0.054 12.833***
UK -0.026  4.959 5.880 -0.487 92.211%**
US 0.178  4.346 5.098 -0.906 76.898***
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Table I: continued

Panel B: Independent Variables

Country Mean SD Kurtosis Skewness Jarque-Bera
OIL (SPOT PRICES) 0.634  9.837 5.209 -0.350 53.293***
OIL (FUTURES RETURNS) 0.618  9.852 5.425 -0.277 61.492%*
WORLD -0.052  4.639 6.026 -0.965 129.149**
CURRENCY

AUSTRALIA -0.033  3.181 5.880 -0.654 99.764***
AUSTRIA 0.087  3.062 4.283 -0.354 21.129***
BELGIUM 0.094  3.046 4.319 -0.386 23.035%**
BRAZIL -2.982  10.241 8.584 -2.281 418.305***
CANADA 0.009  2.055 9.018 -0.505 373.740%**
CHILE -0.212 2.810 12.888 -1.545 974.896***
COLOMBIA -0.579  3.102 4.893 -0.405 35.340%*
CZECH REP. 0.189 3.428 4.430 -0.410 22.644***
DENMARK 0.092 3.038 4.227 -0.364 20.042%**
FINLAND -0.016  3.235 4.700 -0.506 38.900***
FRANCE 0.095 3.021 4.311 -0.365 22.169***
GERMANY 0.106 3.053 4.423 -0.311 22.574***
GREECE -0.212 3.052 4.822 -0.474 41.806***
HONG KONG 0.003 0.151 11.791 1.251 819.704***
HUNGARY -0.453 3.552 8.704 -1.124 320.237%**
INDONESTA -0.722  7.592 49.717 -4.399  22862.000%**
IRELAND 0.055  3.071 4.486 -0.469 30.496***
ISRAEL -0.363  3.173 8.905 -0.637 366.036***
ITALY -0.031  3.156 4.687 -0.406 34.645**
JAPAN 0.094 3.151 5.898 0.452 91.876***
KOREA -0.250  3.863 22.358 -2.123  3968.200***
LUXEMBOURG 0.117  2.876 4.309 -0.040 12.364***
MEXICO -0.705  3.813 39.825 -4.568  14555.000%**
NETHERLANDS 0.089  3.060 4.264 -0.334 20.140**
NEW ZEALAND -0.006  3.151 6.234 -0.318 108.357***
NORWAY 0.002  3.056 4.514 -0.568 35.589***
PAKISTAN -0.551 1.474 7.423 -1.367 64.872%**
PHILIPPINES -0.342  2.665 8.890 -1.277 414.293**
POLAND -0.513  3.677 6.433 -1.049 137.327***
PORTUGAL 0.003  3.056 4471 -0.337 25.815***
ROMANTA -1.432  4.774 21.852 -3.102  2567.500%**
RUSSIA -0.106 2.581 35.281 -4.253 4584.200***
SINGAPORE 0.120 1.539 5.287 -0.239 54.012***
SOUTH AFRICA -0.486  4.150 5.180 -0.490 56.690***
SPAIN -0.021  3.194 4.549 -0.539 35.358***
SRI LANKA -0.457  1.355 11.613 -0.758 573.698***
SWEDEN -0.101  3.341 4.908 -0.680 54.678***
SWITZERLAND 0.117  3.240 4.038 -0.039 10.400***
TAITWAN -0.063  1.563 6.715 -0.267 140.727***
THAILAND -0.124  3.219 25.304 -1.251  5087.200***
TURKEY -2.743  5.391 19.936 -2.577  3163.600***
UK -0.047  2.801 6.079 -0.864 124. 717
UsS 1.000  0.000
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Table I1
Qil Prices and Stock Market Returns

The table reports the fixed effect panel regression estimations of model Equation (1). The sample ranges
from 1988:12 to 2009:06. The dependent variable is the monthly excess returns of stock market indexes
in U.S. dollars. Explanatory variables include the world market return (WORLD), variations of oil price
returns (OIL) using oil spot prices in Panel A and oil futures prices in Panel B, and currency variations
against the U.S. dollar (CURRENCY). t-statistics are reported below coefficients. Models (1) and (3)
standard errors are clustered both by country and time (see Petersen, 2009, for details). The Hausman
test-statistic is reported in the last row. Models (2) and (4) include time dummies and standard errors are
clustered by country.

Panel A: Oil Spot Prices Panel B: Oil Futures Prices

(1) (2) 3) (4)

WORLD 0.909 1.094 0.910 1.097

(18.455) (11.307) (18.332) (11.210)

OIL 0.008 -0.010 0.002 -0.010

(0.451) (-0.245) (0.091) (-0.250)

CURRENCY 0.762 0.910 0.764 0.910

(14.006) (16.037) (14.045) (16.040)

Constant 0.266 0.630 0.270 0.697

(2.146) (0.447) (2.184) (0.460)

Observations 9686 9686 9686 9686

N. countries 43 43 43 43

R-squared 0.390 0.455 0.390 0.455

Time Dummies no yes no yes
Hausman Test statistic 38.25 38.44
p-value (0.000) (0.000)
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Table III
Asymmetric Effects of Oil Price Changes In international Stock Markets

This table reports panel regression estimations with fixed effects (Equation 2). The sample ranges from
1988:12 to 2009:06. The dependent variable is the monthly excess returns of stock market indexes in U.S.
dollars. Explanatory variables include the world market return (WORLD), positive variations of oil price
returns (OIL+), negative variations of oil price returns (OIL-), and currency variations against the U.S.
dollar (CURRENCY). Oil price variations are computed using oil spot prices (Panel A) and oil futures
prices (Panel B). Standard errors are clustered by country. t-statistics are reported below coefficients.

All Countries

Panel A: Oil Spot Prices

Developed Countries

Emerging Markets

(1) (2) (2)

WORLD 0.562 0.448 0.870

(5.858) (5.330) (3.080)

OIL+ -0.220 -0.339 0.141

(-2.965) (-6.930) (0.650)

OIL- 0.323 0.372 0.070

(3.194) (5.790) (0.220)

CURRENCY 0.910 0.797 0.937

(16.040) (14.320) (10.520)

Constant 1.587 3.773 -5.965

(0.965) (4.050) (-1.150)

Observations 9686 5840 3846

N. countries 43 24 19

R-squared 0.455 0.618 0.429

Time Dummies yes yes yes

Ho1 : Borr, =0 and Borr,_ =0 12.03 52.250 0.020

p-value (0.001) (0.000) (0.889)

Hoz : BorL, = Borr_ 6.01 27.600 0.680

p-value (0.005) (0.000) (0.517)
Panel B: Oil Futures Prices

All Countries Developed Countries  Emerging Markets

(1) (2) (3)

WORLD 0.886 0.768 0.904

(4.870) (11.500) (2.060)

OIL+ -0.105 -0.243 0.176

(-0.900) (-4.040) (0.550)

OIL- 0.138 0.215 0.017

(1.410) (4.970) (0.040)

CURRENCY 0.910 0.797 0.937

(16.040) (14.320) (10.520)

Constant 1.795 5.020 -7.346

(0.780) (4.010) (-0.950)

Observations 9686 5840 3846

Number 43 24 19

R-squared 0.455 0.618 0.429

Time Dummies yes yes yes

Hoy : Borr, =0 and Borr.. =0 1.340 23.300 0.040

p-value (0.254) (0.000) (0.837)

H02 : BO]L+ = BOIL, 1.510 12.780 0.680

p-value (0.233) (0.000) (0.517)
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Table IV
International Stock Market Returns and Oil Price Volatility

This table reports fixed effect panel regression estimations of Equation (3). The sample ranges from 1988:12
to 2009:06. The dependent variable is the monthly excess returns of stock market indexes in U.S. dollars.
Explanatory variables include the world market return (WORLD), variations of oil price returns (OIL)
using oil spot prices in Panel A and oil futures prices in Panel B, the absolute returns of oil (VOL_OIL),
and currency variations against the U.S. dollar (CURRENCY). Standard errors are clustered by country
when there are time dummies included in the panel and they are cluster by country and time when these
variables are not included (see Petersen, 2009, for details). t-statistics are reported below coefficients.

Panel A: Oil Spot Prices

All Countries Developed Emerging
L@ 3 @ 5 ®
WORLD 0.904 0.562 0.911 0.452 0.909 0.874
(19.432) (5.860) (22.580)  (5.400) (10.371) (3.110)
OIL 0.006 0.051 0.004 0.017 0.016 0.108
(0.380) (1.230) (0.285) (0.590) (0.656) (0.960)
VOL_OIL -0.044 -0.272 -0.054 -0.354 -0.019 0.033
(-2.143)  (-3.470) (-3.292) (7.210) (-0.524) (0.130)
CURRENCY 0.767 0.910 0.507 0.785 0.968 0.902
(14.321)  (16.040) (9.544)  (13.750) (14.267)  (11.770)
Constant 0.596 1.587 0.509 3.744 0.776 -5.951
(3.044) (0.970) (3.354) (3.990) (2.472)  (-1.150)
Observations 9686 9686 5840 5840 3846 3846
Number of countries 43 43 24 24 19 19
R-squared 0.390 0.455 0.550 0.618 0.320 0.429
Time Dummies no yes no yes no yes

Panel B: Oil Futures Prices

All Countries Developed Emerging
(1) (2) (3) (4) () (6)
WORLD 0.906 0.886 0.913 0.768 0.911 0.904
(19.251)  (4.870) (22.192)  (11.500) (10.382)  (2.060)
OIL -0.001 0.017 0.000 -0.014 0.007 0.097
(-0.037) (0.700) (-0.005)  (-0.630) (0.296) (0.780)
VOL_OIL -0.046 -0.122 -0.045 -0.229 -0.034 0.079
(-2.164)  (-1.160) (-2.696)  (-4.830) (-0.906) (0.210)
CURRENCY 0.770 0.910 0.509 0.797 0.970 0.937
(14.458)  (16.040) (9.499)  (14.320) (14.447)  (10.530)
Constant 0.617 1.795 0.453 5.020 0.899 -7.346
(2.967) (0.780) (2.819) (4.020) (2.651)  (-0.950)
Observations 9686 9686 5840 5840 3846 3846
Number of countries 43 43 24 24 19 19
R-squared 0.390 0.455 0.540 0.618 0.320 0.429
Time Dummies no yes no yes no yes
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Table V
Asymmetry of Oil Price Changes and Oil Price Volatility

Squared standardized residuals of a GARCH (1,1) model on oil price returns are regressed on OIL+ and
OIL- (Equation 4). t-statistics are reported below coefficients. Superscripts *, ** and *** denote statistical
significance at 10%, 5% and 1% levels respectively.

Panel A: Oil Spot Prices Panel B: Oil Futures Prices

OIL-+ 0.214 0.197
(18.120) (9.250)
OIL- -0.220 -0.225
(-20.970) (-6.410)
Constant -0.589 -0.572
(-6.490) (-3.980)
Observations 247 247
R-squared 0.696 0.719
Hys :OIL, =OIL_ 546.55*** 70.18***
Hyy :OILy =0and OIL_ =0 279.39*** 43.72%**
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Table VI
Oil Price Fluctuations and International Stock Market Returns - Results from
Quantile Regressions

This table reports quantile panel regression estimations of equation (1). The dependent variable is the
monthly excess returns of stock market indexes in U.S. dollars. Explanatory variables include the world
market return (WORLD), variations of oil price returns (OIL) using oil spot prices in Panel A and oil
futures prices in Panel B, and currency variations against the U.S. Dollar (CURRENCY). Standard errors
are obtained via bootstrap. t-statistics are reported below coefficients.

Panel A: Oil Spot Prices

Quantile % 5 25 50 75 95
WORLD 0.945 0.909 0.867 0.821 0.815
(28.556) (49.606)  (74.402) (48.748) (25.324)

OIL 0.024 0.009 0.005 -0.004 -0.013
(1.832) (1.174) (0.854) (-0.546) (-0.834)

CURRENCY 0.847 0.747 0.639 0.602 0.601
(20.981) (24.638)  (23.562) (21.000) (16.867)

Constant -4.760 -1.727 0.096 2.032 5.140
(-12.638) (-4.658) (0.484) (7.886) (17.558)

Observations 9686 9686 9686 9686 9686
Pseudo-R2 0.391 0.296 0.255 0.240 0.272

Panel B: Oil Futures Prices

Quantile % 5 25 50 75 95
WORLD 0.946 0.909 0.867 0.820 0.816
(28.332) (57.968) (53.306) (51.413) (33.571)

OIL 0.012 0.006 0.002 -0.005 -0.016
(1.060) (0.936) (0.234) (-0.925) (-1.239)

CURRENCY 0.857 0.750 0.639 0.603 0.601
(15.821) (28.724) (24.604) (20.190) (13.602)

Constant -4.857 -1.750 0.089 2.044 5.143
(11.850) (4.677) (0.528) (5.316) (16.475)

Observations 9686 9686 9686 9686 9686
Pseudo-R2 0.390 0.296 0.255 0.240 0.272
Country Dummies yes yes yes yes yes
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Table VII
Asymmetric Effects of Oil Spot Price Changes in International Stock Markets -
Results from Quantile Regressions

This table reports quantile panel regression estimations of equation (2). The sample ranges from 1988:12
to 2009:06. The dependent variable is the monthly excess returns of stock market indexes in U.S. dollars.
Explanatory variables include the world market return (WORLD), positive variations of oil price returns (OIL+),
negative variations of oil price returns (OIL-), and currency variations against the U.S. dollar (CURRENCY).
Oil price variations are computed using oil spot prices. Panel A uses all sample countries, Panel B uses developed
markets data and Panel C uses emerging markets data. Standard errors are obtained via bootstrap. t-statistics
are reported below coefficients.

Panel A: All Countries

Quantile % ) 25 50 75 95
WORLD 0.936 0.907 0.868 0.822 0.815
(43.547) (74.561) (53.317) (55.942) (34.037)

OIL+ -0.091 -0.050 -0.012 0.000 -0.043
(-4.939) (-3.277) (-0.788) (0.027) (-2.248)

OIL- 0.150 0.074 0.019 -0.009 0.017
(7.213) (4.995) (1.615) (-0.825) (0.930)

CURRENCY 0.850 0.756 0.648 0.602 0.602
(14.556) (34.549) (22.858) (20.903) (12.650)

Constant -3.684 -1.197 0.158 2.013 5.418
(7.079) (3.741) (0.757) (5.537) (15.767)

Observations 9686 9686 9686 9686 9686
Pseudo-R2 0.396 0.298 0.255 0.240 0.272

Panel B: Developed Markets

Quantile % ) 25 50 75 95
WORLD 0.935 0.926 0.881 0.851 0.821
(40.814) (60.348) (58.688) (40.358) (27.820)

OIL+ -0.097 -0.056 -0.041 -0.015 -0.035
(-5.152) (-5.124) (-3.270) (-1.042) (-1.242)

OIL- 0.157 0.067 0.026 0.004 0.025
(4.847) (3.940) (2.371) (0.314) (1.072)

CURRENCY 0.548 0.529 0.494 0.481 0.519
(11.990) (19.091) (21.210) (16.887) (10.437)

Constant -3.720 -1.376 0.250 2.152 5.654
(-7.753) (4.371) (1.435) (8.641) (18.306)

Observations 5840 5840 5840 5840 5840
Pseudo-R2 0.448 0.371 0.343 0.317 0.310

Panel C: Emerging Markets

Quantile % ) 25 50 75 95
WORLD 0.930 0.846 0.793 0.745 0.764
(10.750) (26.295) (31.792) (16.770) (8.777)

OIL+ -0.078 0.020 0.066 0.056 -0.059
(-1.403) (0.671) (2.714) (1.522) (-1.259)

OIL- 0.158 0.051 -0.010 -0.040 -0.028
(2.669) (1.617) (-0.437) (-1.299) (-0.474)

CURRENCY 1.314 1.093 1.047 0.862 0.929
(12.089) (21.580) (19.485) (13.968) (6.987)

Constant -8.500 -1.852 0.413 4.120 11.083
(5.827) (-2.906) (0.858) (5.463) (9.993)

Observations 3846 3846 3846 3846 3846
Pseudo-R2 0.332 0.243 0.189 0.166 0.185
Country Dummies yes yes yes yes yes
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Table VIII
Asymmetric Effects of Oil Future Price Changes in International Stock Markets
-Results from Quantile Regressions

This table reports quantile panel regression estimations of equation (2). The sample ranges from 1988:12
to 2009:06. The dependent variable is the monthly excess returns of stock market indexes in U.S. dollars.
Explanatory variables include the world market return (WORLD), positive variations of oil price returns (OIL+),
negative variations of oil price returns (OIL-), and currency variations against the U.S. dollar (CURRENCY).
Panel A uses all sample countries, Panel B uses developed markets data and Panel C uses emerging markets
data. Oil price variations are computed using oil futures prices. Standard errors are obtained via bootstrap.
t-statistics are reported below coefficients.

Panel A: All Countries

Quantile % ) 25 50 75 95
WORLD 0.940 0.910 0.870 0.820 0.820
(37.220) (79.180) (53.060) (55.540) (31.850)

OIL+ -0.080 -0.050 -0.020 0.000 -0.020
(-4.940) (-2.940) (-1.470) (0.030) (-0.870)

OIL- 0.100 0.070 0.020 -0.010 0.000
(4.630) (6.160) (1.890) (-1.190) (-0.220)

CURRENCY 0.850 0.760 0.650 0.600 0.600
(14.190) (33.410) (23.340) (20.580) (13.360)

Constant -3.810 -1.280 0.230 2.020 5.190
(-7.540) (-3.900) (1.010) (5.040) (16.990)

Observations 9686 9686 9686 9686 9686
Pseudo-R2 0.390 0.300 0.250 0.240 0.270

Panel B: Developed Markets

Quantile % ) 25 50 75 95
WORLD 0.925 0.928 0.885 0.853 0.831
(36.017) (48.694) (51.799) (41.844) (43.835)

OIL+ -0.087 -0.055 -0.043 -0.015 -0.019
(-4.066) (-3.313) (-3.234) (-1.340) (-0.997)

OIL- 0.117 0.069 0.018 0.002 0.003
(3.773) (4.354) (1.757) (0.155) (0.142)

CURRENCY 0.534 0.533 0.499 0.481 0.495
(8.895) (19.650) (34.074) (22.384) (8.106)

Constant -3.849 -1.359 0.291 2.156 5.393
(-6.541) (-4.009) (1.100) (8.123) (13.734)

Observations 5840 5840 5840 5840 5840
Pseudo-R2 0.445 0.3707 0.3426 0.3174 0.3096

Panel C: Emerging Markets

Quantile % ) 25 50 75 95
WORLD 0.930 0.847 0.789 0.750 0.748
(9.850) (30.445) (19.308) (17.404) (9.599)

OIL+ -0.081 0.004 0.051 0.050 -0.066
(-2.209) (0.123) (1.905) (1.470) (-1.060)

OIL- 0.141 0.058 0.000 -0.046 -0.024
(3.049) (1.298) (0.015) (-1.105) (-0.402)

CURRENCY 1.348 1.092 1.047 0.864 0.931
(10.415) (30.851) (20.151) (13.599) 7.998

Constant -8.913 -1.807 0.399 4.055 11.139
(-7.358) (-3.270) (0.883) (8.582) 12.885

Observations 3846 3846 3846 3846 3846
Pseudo-R2 0.332 0.243 0.189 0.166 0.1854
Country Dummies yes yes yes yes yes
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Table IX
International Stock Market Returns and Oil Spot Price Volatility- Results from
Quantile Regressions

This table reports quantile panel regression estimations of equation (3). The sample ranges from 1988:12
to 2009:06. The dependent variable is the monthly excess returns of stock market indexes in U.S. dollars.
Explanatory variables include the world market return (WORLD), variations of oil price returns (OIL)
using oil spot, the absolute returns of oil (VOL_OIL), and currency variations against the U.S. dollar
(CURRENCY). Panel A uses all sample countries, Panel B uses developed markets data and Panel C
uses emerging markets data. Standard errors are obtained via bootstrap. t-statistics are reported below
coefficients.

Panel A: All Countries

Quantile % 5 25 50 75 95
WORLD 0.936 0.907 0.868 0.822 0.815
(43.547) (74.561) (53.317) (55.942) (34.037)
OIL 0.030 0.012 0.004 -0.004 -0.013
(2.397) (1.562) (0.435) (-0.614) (-1.237)
VOL_OIL -0.121 -0.062 -0.015 0.005 -0.030
(-7.869) (-4.765) (-1.447) (0.581) (-1.917)
CURRENCY 0.850 0.756 0.648 0.602 0.602
(14.556) (34.549) (22.858) (20.903) (12.650)
Constant -3.684 -1.197 0.158 2.013 5.418
(-7.079) (-3.741) (0.765) (5.537) (15.767)
Observations 9686 9686 9686 9686 9686
Pseudo-R2 0.396 0.298 0.255 0.240 0.272
Panel B: Developed Countries
Quantile % 5 25 50 75 95
WORLD 0.935 0.926 0.881 0.851 0.821
(33.378) (55.186) (54.505) (42.905) (32.158)
OIL 0.030 0.005 -0.007 -0.006 -0.005
(2.174) (0.549) (-0.989) (-0.885) (-0.461)
VOL_OIL -0.127 -0.062 -0.034 -0.010 -0.030
(-5.921) (-3.657) (-4.330) (-1.036) (-2.448)
CURRENCY 0.548 0.529 0.494 0.481 0.519
(7.721) (28.606) (28.446) (15.358) (11.656)
Constant -3.720 -1.376 0.250 2.152 5.654
(-5.380) (-3.394) (1.118) (5.949) (17.534)
Observations 5840 5840 5840 5840 5840
Pseudo-R2 0.4481 0.3709 0.3427 0.3174 0.3102
Panel C: Emerging Markets
Quantile % 5 25 50 75 95
WORLD 0.930 0.846 0.793 0.745 0.764
(16.271) (37.116) (21.582) (15.385) (8.534)
OIL 0.040 0.035 0.028 0.008 -0.044
(1.139) (1.842) (2.318) (0.339) (-2.121)
VOL_OIL -0.118 -0.015 0.038 0.048 -0.016
(-2.698) (-0.740) (1.980) (1.474) (-0.282)
CURRENCY 1.314 1.093 1.047 0.862 0.929
(10.994) (26.382) (13.987) (16.354) (7.960)
Constant -8.500 -1.852 0.413 4.120 11.083
(-5.616) (-4.251) (1.019) (7.817) (17.792)
Observations 3846 3846 3846 3846 3846
Pseudo-R2 0.332 0.243 0.189 0.166 0.185
Country Dummies yes yes yes yes yes
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Table X
International Stock Market Returns and Oil Futures Price Volatility - Results from
Quantile Regressions

This table reports quantile panel regression estimations of equation (3). The sample ranges from 1988:12
to 2009:06. The dependent variable is the monthly excess returns of stock market indexes in U.S. dollars.
Explanatory variables include the world market return (WORLD), variations of oil price returns (OIL)
using oil futures returns, the absolute returns of oil (VOL_OIL), and currency variations against the U.S.
dollar (CURRENCY). Panel A uses all sample countries, Panel B uses developed markets data and Panel
C uses emerging markets data. Standard errors are obtained via bootstrap. t-statistics are reported below
coefficients.

Panel A: All Countries

Quantile % 5 25 50 75 95
WORLD 0.936 0.905 0.868 0.822 0.817
(37.215)  (79.179) (53.058) (55.539) (31.853)

OIL 0.013 0.011 0.000 -0.006 -0.013
(1.108) (1.678)  (-0.029) (-1.084) (-1.008)

VOL_OIL -0.091 -0.059 -0.023 0.006 -0.009
(-5.998)  (-4.708)  (-1.941) (0.765)  (-0.466)

CURRENCY 0.847 0.762 0.647 0.601 0.601
(14.186) (33.408) (23.341) (20.578) (13.359)

CONSTANT -3.809 -1.279 0.227 2.019 5.193
(-7.543)  (-3.845)  (1.011) (5.044) (16.988)

Observations 9686 9686 9686 9686 9686
Pseudo-R2 0.394 0.298 0.255 0.240 0.272

Panel B: Developed Countries

Quantile % 5 25 50 75 95
WORLD 0.925 0.928 0.885 0.853 0.831
(26.509) (52.593) (62.261) (41.663) (34.891)

OIL 0.015 0.007 -0.013 -0.007 -0.008
(1.486) (0.763)  (-1.909) (-0.970) (-1.025)

VOL_OIL -0.102 -0.062 -0.030 -0.008 -0.011
(-5.255)  (-3.698) (-3.250) (-0.836)  (-0.694)

CURRENCY 0.534 0.533 0.499 0.481 0.495
(6.488) (28.126) (25.975) (15.298) (10.528)

CONSTANT -3.849 -1.359 0.291 2.156 5.393
(-5.971)  (-3.254)  (1.161)  (6.774) (15.722)

Observations 5840 5840 5840 5840 5840
Pseudo-R2 0.445 0.371 0.343 0.317 0.310

Panel C: Emerging Markets

Quantile % 5 25 50 75 95
WORLD 0.930 0.847 0.789 0.750 0.748
(14.266) (34.777) (21.204) (15.937) (7.655)

OIL 0.030 0.031 0.025 0.002 -0.045
(0.857) (1.637) (1.714) (0.082) (-1.638)

VOL_OIL -0.111 -0.027 0.026 0.048 -0.021
(-3.025)  (-1.150)  (1.285)  (1.162) (-0.374)

CURRENCY 1.348 1.092 1.047 0.864 0.931
(12.358) (26.243) (13.618) (14.961) (7.738)

CONSTANT -8.913 -1.807 0.399 4.055 11.139
(-5.846)  (-4.624)  (1.072) (7.143)  (13.065)

Observations 3846 3846 3846 3846 3846
Pseudo-R2 0.332 0.243 0.189 0.166 0.185
Country Dummies yes yes yes yes yes
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