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We  study  whether  oil  price  changes  have predictive  power  for stock  market  returns  in  oil-exporting
countries,  and  we investigate  the  link  between  predictability  and  the  quality  of each  country’s  institutions.
Returns  are  predictable  for  half  the countries  we  consider,  and  predictability  is  stronger  when  institutional
quality  is  lower.  We  argue  that  the  relation  between  predictability  and  institutional  quality  reflects  the
preference  of countries  with  weaker  institutions  to consume  oil  windfalls  locally  rather  than  smooth  out
their impact  by,  for example,  investing  the proceeds  internationally.
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. Introduction

In this paper, we investigate whether oil price changes can
redict short-term stock returns in oil-exporting countries. This
redictability stems from delayed reaction to changes in oil price

nformation and we link the strength of the predictive relation to
nstitutional quality, for which we use Transparency International’s
orruption Perceptions Index as a proxy. We  find that market index
eturns are predictable in half the countries we consider, and that
redictability is stronger for countries with weaker institutions.
hus, we join evidence from two strands of the literature in our

tudy, one from asset pricing theory and another from political
conomy.

� We  thank Hadi Salehi-Esfahani (the Editor), two  anonymous referees, David
rseneau, Cecilia Caglio, Luca Guerrieri, Lutz Kilian, M.  Hashem Pesaran, and sem-
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Our analysis builds on two key assumptions. First, that due to
the delayed response of stock returns to oil price changes (iden-
tified by Driesprong, Jacobsen, & Maat, 2008), stock returns in t
will respond to oil price changes in t − 1. This analysis builds on
key insights introduced by Hong and Stein (1999). They develop a
theoretical framework for slow diffusion of information in finan-
cial markets, due to bounded rationality of agents who do not react
to varied sources of information in real time, leading to delayed
reaction in asset prices in one market (say, equities) to informa-
tion stemming from other markets such as oil in our study. Hong,
Torous, & Valkanov, 2007, Driesprong et al. (2008), and Fan and
Jahan-Parvar (2012) investigate these insights empirically.1

Second, based on the extant literature, we posit that institu-
tional quality is negatively related to the propensity to consume

oil windfalls, directly through pro-cyclical fiscal policies or indi-
rectly through inefficient expenditure. In addition, we posit that
return predictability reflects the extent to which oil windfalls are

1 The t − 1 lag refers to our use of equity returns in a given month and oil price
changes in the previous month. However, we build these monthly values from daily
data: the slow diffusion of information theory implies that information stemming in
another market/sector should get impounded in prices of the asset under evaluation
within a few days. We test this by skipping an increasing number of trading days
(between the end of month t − 1 and the beginning of month t) when we  construct
the oil price change measures.
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onsumed locally rather than, for instance, invested overseas to
ttenuate the impact of the windfall on the local economy that the
trength of the predictive regression depends on institutional qual-
ty, because lower institutional quality means that a country is less
ikely to smooth the impact of changes in oil prices on government
evenue. Analyzing the interaction between economic growth and
nstitutional quality is typically complicated by endogeneity issues.
ur analysis assumes that the institutional quality impacts fiscal
olicy, and not vice versa. We  do so since fiscal policy is directly
ontrolled by policymakers, which reduces reverse-causality con-
erns. Our second assumption is based on the findings of a large
iterature. Persson (2002) highlights that political institutions influ-
nce economic choices, including “fiscal policy, broadly defined to
nclude rents sought by corrupt politicians” (page 884). Fatás and

ihov (2003) show that countries that deploy more prudent fiscal
olicies face lower output volatility and higher economic growth,
nd that such countries are characterized by majoritarian and con-
trained political systems. Alesina, Tabellini, and Campante (2008)
nd evidence that corrupt democracies have more pro-cyclical
scal policies. Pieschacon (2012) analyzes the role of fiscal pol-

cy on how oil shocks affect consumption and relative prices in
il-exporting small open economies through a dynamic stochas-
ic general equilibrium (DSGE) model. She shows that countries
ike Norway, which invests oil windfalls internationally, see smaller
uctuations in domestic variables like output or the price of non-
radeable goods in response to an increase in oil revenues than
ountries like Mexico, whose fiscal policies allow consumption and
ther domestic variables to fluctuate more closely with oil rev-
nues.

The existing literature on whether oil prices can predict stock
eturns is largely focused on developed markets. Huang, Masulis,
nd Stoll (1996) study the lead-lag relation between U.S. stock
eturns and returns on oil futures. With the exception of oil com-
anies, they find weak correlations. In an analysis of how oil prices

nteract with changes in expected returns and cash flows, Jones and
aul (1996) show that lagged quarterly changes in oil prices can,

n isolation, predict quarterly stock-market returns for the United
tates, Canada, and Japan. Reboredo and Rivera-Castro (2014) study
he relation between daily stock returns and oil prices in Europe
nd the United States, and find no evidence of a relation before
he 2008 financial crisis. Driesprong et al. (2008) conduct an exten-
ive predictability study and highlight that oil prices have weak
redictive power in the case of developing economies. Kilian and
ark (2009) show that the implications of oil prices shocks for U.S.
tock returns depend on whether prices have changed in response
o supply or demand shocks, with the latter explaining a larger
raction of stock returns. Gogineni (2010) observes that the corre-
ation between industry-level stock returns and oil price changes
aries according to cost-side and demand-side dependence to oil
f the firms in each industry. In this paper, we follow Jones and
aul (1996) and Driesprong et al. (2008), and remain agnostic as to
hether the predictability is driven by demand or supply shocks.

In addition to bridging the literature on return predictability
nd the interaction of fiscal policy and institutional quality, our
tudy is indirectly related to the literature on the predictability of
he business cycle using oil prices, and to studies of the “resource
urse,” which focus on how the economic development of resource-
ich countries interacts with weak institutions. Studies of return
redictability focus on the short term, but oil prices also have

mplications at the business-cycle frequency on macroeconomic
ariables such as output or unemployment. Hamilton (1983) and
amilton (1996) highlight that shocks to oil prices often precede
ecessions in the United States. Barsky and Kilian (2004) emphasize
hat oil prices are endogenous with respect to economic conditions
n the United States, and that, while oil shocks likely contribute
o macroeconomic fluctuations, their role is not necessarily piv-
onomics and Finance 71 (2019) 14–26 15

otal. See Hamilton (2011) and Kilian (2008) for recent literature
overviews.

The long-run effect of oil income on the economic growth of
oil-producing countries depends on a number of factors, chiefly
the level and persistence of oil revenues (Esfahani, Mohaddes,
& Pesaran, 2014). However, the institutional characteristics of
a country also play a role, since they influence how efficiently
these revenues are spent. Sachs and Werner (1995) find that the
abundance of natural resources is negatively related to economic
growth. Mehlum, Moene, and Torvik (2006) document that this
“resource curse” is only found in countries characterized by inef-
ficient institutions. Mauro (1995) also highlights that corruption
and bureaucratic inefficiency significantly reduce both investment
and economic growth. Leite and Weidmann (1999) and Vicente
(2010) suggest that the causality can run in either direction, and
that the availability of natural resources can reduce the efficiency of
a country’s institutions. James (2015) interprets the resource curse
in terms of commodity price trends, since resource-rich countries
grow more slowly when the commodity they depend on experi-
ences price declines. See van der Ploeg (2011) for an encompassing
review of the literature on this topic.

While the literature on the impact of corruption/institutional
quality on economic growth generally acknowledges the endo-
geneity of the two variables of interest (e.g., Mauro, 1995), our
analysis assumes that the institutional quality impacts fiscal policy,
and not vice versa. The reason is that fiscal policy is a variable over
which policymakers have direct control, which reduces reverse-
causality concerns. Our empirical strategy is broadly comparable
to Alesina et al. (2008), who study the pro-cyclicality of fiscal pol-
icy conditional on corruption, and use panel regressions in which
corruption is not instrumented.

The rest of the paper is organized as follows: Section 2 describes
the data and the empirical implementation; Section 3 presents the
results; and Section 4 concludes.

2. Data and empirical implementation

2.1. Data

Our sample includes countries for which oil exports are a sig-
nificant source of revenue, measured with the value of oil exports
over gross domestic product (GDP). The value of oil exports is cal-
culated by multiplying the average yearly price for a barrel of West
Texas Intermediate oil (WTI, from the Federal Reserve Economic
Data website) by the number of oil barrels exported in a given
year (crude oil including lease condensate, from the website of
the U.S. Energy Information Administration). Crude oil production
figures are also from the U.S. Energy Information Administration.
GDP in current U.S. dollars (USD) is from the World Bank (series
NY.GDP.MKTP.CD).

Table 1 shows the countries for which (1) the oil revenue/GDP
ratio is above 1% in 1995, 2003, and 2010, and (2) data on
the market capitalization of listed companies to GDP (series
CM.MKT.LCAP.GD.ZS from the World Bank) is available in the same
years. Requiring that the ratio is above 1% in each of the three
years ensures that oil revenues are a meaningful fraction of GDP
throughout the sample. We  consider the three years above because,
as detailed later in this Section, the return series are mostly avail-
able from the mid-1990s. Finally, we only consider countries for
which data on stock market capitalization to GDP is available to
ensure that we  can evaluate the role of heterogeneity in financial

development. As shown in Section 3, our results are not driven by
heterogeneity in financial market development.

Due to constraints on the availability of returns data, we exclude
two of the countries in our sample (Iran and Trinidad and Tobago).
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Table  1
Value of oil exports and of listed companies relative to gross domestic product (GDP)

Oil exports to GDP (%) Stock market to GDP (%)

Country 1995 2003 2010 1995 2003 2010

Nigeria 40 36 18 7 14 14
Oman  38 40 35 14 23 34
Saudi  Arabia 30 36 38 29 73 67
Kuwait 29 30 34 53 124 100
Iran  19 19 16 7 25 20
Venezuela 16 21 12 5 5 1
Norway 11 14 11 30 42 60
Trinidad and Tobago 7 9 11 21 94 59
Ecuador 7 9 15 11 7 8
Egypt  4 1 1 13 33 38
Russia 4 12 9 4 54 66
Malaysia 3 4 3 251 153 166
Indonesia 3 3 1 33 23 51
Tunisia 3 2 5 22 9 24
Mexico 3 3 4 26 17 43
Colombia 2 3 5 19 15 73
Canada 1 2 3 61 101 134

The table shows the value of oil exports and of listed companies relative to GDP, in percent. Annual exports of crude oil (including lease condensate) are from the U.S. Energy
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nformation Administration, and they are multiplied by the average annual WTI  p
atio  of the market capitalization of listed companies to GDP is provided by the Wo
xports to GDP in 1995. Countries for which we are unable to source stock return d

n addition, we exclude Venezuela since its stock market is not well
eveloped, as highlighted by the very low ratio of market capi-
alization to GDP. The underdeveloped nature of the Venezuelan

arket renders prices illiquid and unreliable. Hence, we study 14
il exporting countries that cover the Middle East, Africa, the Ameri-
as, Asia, and Europe. The importance of oil exports relative to GDP
aries significantly in the cross-section, ranging from 40% to the
ow single digits. Over time, the ratio is generally stable, dropping
harply only for Nigeria. There is significant heterogeneity in finan-
ial development, with Canada, Kuwait, and Malaysia having stock
arket capitalization in excess of GDP, and Ecuador and Nigeria

aving relatively small stock markets.
Our proxy for institutional quality is the Corruption Percep-

ions Index maintained by Transparency International. Since the
cronym CPI is normally associated with the Consumer Price
ndex, in the remainder of the paper we refer to Transparency
nternational’s index as IQI, shorthand for Institutional Quality
ndex. The index ranks countries on the basis of the perceived
orruption of their public sectors as it emerges from surveys of
rofessional analysts, and it consolidates rankings from various

ndependent institutions that analyze governance and business
limate.2 Wilhelm (2002) documents that IQI is highly correlated
ith burdensome levels or regulation and black market activity,

wo other measures of corruption in an economy. IQI data for all
f the countries in our sample is available starting in 2003, and we
easure the institutional quality of each country with the average

QI between 2003 and 2013. We  should note that, while interpret-
ng corruption measures as proxies for “institutional quality” is to

ome extent arbitrary, previous studies have already highlighted
his connection in light of conceptual overlaps and the empirical
hallenges in distinguishing the two.3

2 For additional details, see https://www.transparency.org/research/cpi/

verview
3 Mehlum, Moene, and Torvik (2006, pg.3) note that institutions conducive to

ent-seeking behavior are characterized by, among other items, “weak rule of law,
alfunctioning bureaucracy, and corruption”. Conversely, the survey-based mea-

ure  of corruption built by Vicente (2010) probes the quality of a wide range of
ublic services, including courts of law and the bureaucracy, and Mauro (1995)
uggests that evaluating the efficiency of the judiciary and bureaucratic systems
an  improve the measurement of corruption. Several measures of corruption are
vailable. Mauro (1995) studies Business International indexes, while Alesina et al.
urrent GDP in U.S. dollars is from the World Bank (series NY.GDP.MKTP.CD). The
k (series CM.MKT.LCAP.GD.ZS). Countries are sorted on the basis of the value of oil

e shown in italics.

We  report the average IQI in the first column of Table 2. The
index ranges between 0 and 100, with the latter indicating the
lowest possible level of perceived corruption. There are large dif-
ferences across countries, with Canada and Norway scoring high,
and Nigeria and Russia at the other end of the spectrum. Interest-
ingly, a comparison of Tables 1 and 2 shows that higher perceived
corruption is not necessarily associated with higher dependence on
oil exports. For instance, Oman is highly dependent on oil and has
the third highest IQI score in the sample. In Table 3 we show that
the corruption index is generally stable over time, which implies
that we  can use the average IQI as a proxy for institutional qual-
ity throughout the sample, following the approach of Alesina et al.
(2008).

We obtain stock returns from Thomson Reuters’ Datastream.
Following Driesprong et al. (2008), we use MSCI indexes when
available (see Table 2 for details and summary statistics). While
our analysis is based on total return indexes, in which dividends
are reinvested, excluding dividends has little effect on the results.
All indexes are expressed in USD, and data is available through
December 2017. Some of the series go back to at least the 1980s,
however a fair number of them start in the mid-to-late 1990s.
We ensure that the regression results are comparable across
countries by only considering data from January 1995 if the series
are available from an earlier date. Table 2 shows the starting dates
for the various return series.

2.2. Empirical implementation

Our research design draws from the results in Driesprong et al.
(2008), who  conduct an extensive predictability study, and find that
oil price changes can predict local stock returns for a large cross-
section of countries. They conclude that the predictability is not
due to a potential co-movement of oil prices with risk premia, but
to delays in incorporating oil-related information into stock prices.
The key assumption of this paper is that, because of the delayed
response identified by Driesprong et al. (2008), stock returns in t
will respond to oil price changes in t − 1. In addition, we posit that

(2008) and Fisman and Miguel (2007) use the corruption measure of Kaufmann et al.
(2005) and Kaufmann et al. (2006). Fisman and Miguel (2007) find that this measure
is  highly correlated with the rankings of Transparency International that we use in
this paper.
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Table  2
Summary statistics

IQI Return statistics Details on return time series

Mean Std. Dev. Skewn. Kurtosis Starting date Provider Ticker

Nigeria 22 0.67 8.81 −0.51 7.72 1995/07 S&P IFGDNG$
Oman  54 0.64 5.41 −1.25 11.05 2000/05 S&P IFGDOM$
Saudi  Arabia 40 0.61 7.26 −0.76 4.85 1998/01 S&P IFGDSB$
Kuwait 45 0.22 6.24 −0.26 5.10 2005/01 S&P IFGDKW$
Norway 87 0.45 7.69 −1.26 8.11 1995/01 MSCI MSNWAY$
Ecuador 25 −0.25 9.35 −1.82 22.45 1996/01 S&P IFFMEC$
Egypt  31 0.76 9.43 −0.27 5.50 1995/01 MSCI MSEGYT$
Russia 25 0.65 14.77 −1.08 9.65 1995/01 MSCI MSRUSS$
Malaysia 49 0.08 7.87 −0.27 8.86 1995/01 MSCI MSMALF$
Indonesia 26 0.27 12.31 −0.68 6.67 1995/01 MSCI MSINDF$
Tunisia 44 −0.01 4.81 −0.27 5.82 1996/01 S&P IFFMTU$
Mexico 34 0.52 8.01 −1.25 7.28 1995/01 MSCI MSMEXF$
Colombia 37 0.63 9.02 −0.36 3.89 1995/01 MSCI MSCOLM$
Canada 86 0.59 5.82 −1.09 7.23 1995/01 MSCI MSCNDA$
S&P  500 0.38 4.50 −0.88 4.54
WTI  0.75 9.73 −0.64 4.35
Brent 0.84 10.66 −0.64 4.91

The first column shows the average between 2003 and 2013 of the Institutional Quality Index (IQI). 2003 is the first year in which all the countries listed in the table are ranked
by  Transparency International. For the 15 countries we study, the remaining columns report summary statistics and other information for the monthly excess log-returns
on  stock indexes with reinvested dividends. The last three lines show statistics for month
of  West Texas Intermediate (WTI) oil and Brent oil. Returns in percent. The sample ends i

Table 3
The Corruption Perceptions Index over time

IQI

Country 2003 2008 2013
Nigeria 14 27 25
Oman 63 55 47
Saudi Arabia 45 35 46
Kuwait 53 43 43
Norway 88 79 86
Ecuador 22 20 35
Egypt 33 28 32
Russia 27 21 28
Malaysia 52 51 50
Indonesia 19 26 32
Tunisia 49 44 41
Mexico 36 36 34
Colombia 37 38 36
Canada 87 87 81

The table shows IQI in three years for each country. Note that the index was reported
on a scale from 1 to 10 before 2012, and the values in 2003 and 2008 have been
multiplied by 10.
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allows us to obtain a cleaner estimate of the impact of oil price
changes on stock prices, since aggregate equity market indexes
incorporate general news about the state of the economy more

4 Data on sovereign wealth funds’ assets is from the Sovereign Wealth Fund Insti-
tute, as of January 2015. Fig. 1 does not show four of the fifteen countries we
study, because data on sovereign funds’ assets are unavailable. These countries are
Colombia, Ecuador, Egypt, and Tunisia.

5 Over 1995–2013, the correlation between monthly oil price changes and
he strength of the predictive regression will vary on the basis of
nstitutional quality, since lower institutional quality implies that a
ountry is more likely to consume oil windfalls rather than smooth
heir business-cycle effects by, for instance, investing the proceeds
hrough a sovereign wealth fund. Our assumption that institutional
uality affects fiscal policy is based on the results in Alesina et al.
2008), who find that corrupt democracies have more pro-cyclical
scal policies, and in Fatás and Mihov (2003), who  show that con-
trained political systems lead to less volatile fiscal policies.

The main advantage of our approach is that we  do not need
o model cyclically adjusted fiscal policy, which, as noted by Fatás
nd Mihov (2003), is complicated by the simultaneity of output
nd fiscal policy. Instead, we posit a link between fiscal policy and
quity returns’ reaction to oil price changes, since the more changes
n oil revenue affect public spending, the more local stock returns
re affected by oil price changes. While our methodology is simple
o implement, we need to rule out alternative explanations for the

elation between institutions and predictability, which we do in the
ext section.
ly excess log-returns on the S&P 500 index, and monthly log-changes in the price
n 2017.

Fig. 1 shows a clearly positive relation between institutional
quality and the size of each country’s sovereign wealth fund.4

The regression slope reported in the figure, which we  can inter-
pret as the elasticity of sovereign wealth funds’ size relative to
institutional quality, is equal to 3.96. While the low number of
observations makes statistical inference problematic, the positive
relation shown in the figure supports our assumption that higher
institutional quality is associated with higher smoothing of oil
prices’s impact on the business cycle.

We emphasize that Fig. 1 is based on data that are qualitatively
different from those we  use when studying return predictability. In
particular, sovereign wealth funds invest in foreign assets (Kotter
and Lel, 2011), while we focus on local equity market returns. Addi-
tionally, sovereign wealth funds’ assets are stock data, while equity
market returns reflect investment flows in and out of stock mar-
kets. Finally, sovereign wealth funds’ assets reflect past government
decisions, while investment flows into the stock market reflect
expectations of future economic conditions, including anticipated
fiscal policies. Given that institutional characteristics are persis-
tent, as shown in Table 3, they can explain the way the IQI variable
is related to both return predictability and sovereign wealth funds’
assets.

We need to clarify why we  study the effect of oil price changes
on future returns rather than contemporaneous returns. The reason
is that oil price changes are correlated with stock market volatility,
especially when the price of oil drops.5 As a result, the effect of oil
price changes on contemporaneous returns can be obfuscated by
simultaneous changes in expected returns driven by fluctuation in
aggregate risk, as reflected in higher volatility. Our research design
monthly S&P 500 return volatility is −28% (−40% if we only consider negative
returns). Excluding October 2008, when both oil prices and stock prices had outsized
changes, the correlations are −15% and −28%, respectively.
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Fig. 1. Institution quality and the size of sovereign wealth funds. The vertical axis shows the logarithm of the percentage ratio of total assets held in sovereign wealth funds
for  a given country over the GDP of the country. For Canada, the chart shows Alberta’s Heritage Fund and Alberta’s GDP.

Table 4
Predictive regressions, one month ahead

Panel A With cont. S&P returns Panel B With cont. S&P returns

Country oila
t−1 oilb

t−1 oilc
t−1 oila

t−1 oilb
t−1 oilc

t−1 Country oila
t−1 oilb

t−1 oilc
t−1 oila

t−1 oilb−1 oilc−1
slope Canada 0.0809 0.0763 0.0809 0.0610 0.0503 0.0438 Nigeria 0.1441 0.1213 0.1144 0.1372 0.1123 0.1009
t-stat  2.01 2.13 2.49 2.46 2.10 1.95 1.88 1.68 1.72 1.96 1.67 1.62
R2

adj
0.015 0.013 0.017 0.023 0.016 0.015

slope Colombia 0.0639 0.0702 0.0917 0.0511 0.0536 0.0682 Norway 0.0647 0.0643 0.0819 0.0424 0.0352 0.0403
t-stat  1.05 1.21 1.70 0.90 0.96 1.28 1.22 1.32 1.79 1.07 0.95 1.19
R2

adj
0.001 0.002 0.007 0.003 0.003 0.008

slope Ecuador 0.1074 0.0948 0.1232 0.1092 0.0973 0.1278 Oman 0.1374 0.1149 0.1099 0.1301 0.1066 0.0970
t-stat  1.18 1.14 1.41 1.20 1.18 1.46 3.04 2.96 3.28 3.28 2.98 2.93
R2

adj
0.009 0.007 0.015 0.061 0.043 0.044

slope Egypt 0.0465 0.0157 0.0028 0.0328 −0.0023 −0.0231 Russia 0.1793 0.2076 0.1821 0.1476 0.1663 0.1231
t-stat  0.71 0.25 0.04 0.60 −0.04 −0.42 1.91 2.39 2.22 1.88 2.21 1.70
R2

adj
−0.001 −0.003 −0.004 0.011 0.016 0.013

slope Indonesia 0.1699 0.1625 0.1450 0.1479 0.134 0.1042 Saudi Arabia 0.1251 0.1204 0.1374 0.1165 0.1091 0.1227
t-stat  2.02 2.03 1.98 2.03 1.89 1.61 2.27 2.13 2.47 2.33 2.13 2.44
R2

adj
0.015 0.014 0.011 0.027 0.025 0.037

slope Kuwait 0.1987 0.1655 0.1447 0.1478 0.1165 0.0866 Tunisia 0.0553 0.0577 0.0527 0.0547 0.0569 0.0516
t-stat  3.18 2.95 2.91 2.69 2.28 1.83 1.95 2.02 1.94 1.96 2.02 1.89
R2

adj
0.092 0.067 0.056 0.010 0.011 0.009

slope Malaysia 0.0494 0.057 0.0662 0.0358 0.0393 0.0409
t-stat 0.91 1.07 1.34 0.72 0.79 0.88
R2

adj
0.000 0.002 0.004

slope Mexico 0.0361 0.0471 0.0428 0.0129 0.0168 −0.0008
t-stat 0.69 1.01 1.00 0.39 0.54 −0.03
R2

adj
−0.002 0.000 −0.001

The table shows coefficients, t-stats, and adjusted R2s from regressions of monthly excess stock returns on lagged changes in the price of WTI  oil. The three rightmost columns
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international CAPM (ICAPM), with the S&P 500 as the global fac-
tor. We  use the S&P 500 since it is highly correlated with and a
substantial constituent of all global equity indexes.6 Unless speci-

6 Bear in mind that: 1) As noted by Kilian and Park (2009),  real crude oil prices are
largely subject to the same shocks that impact the U.S. economy, and, by extension,
f  each panel show results from regressions of monthly excess stock returns on lag
ndex.  The superscripts a, b, and c indicate that the daily oil series is lagged by on
egressions include one lag of the monthly oil series at the time.

uickly than they incorporate sectoral news about oil prices (see
riesprong et al., 2008, Hong et al., 2007, and Fan and Jahan-Parvar

2012) for a thorough discussion). As a result, the predictive rela-
ion reflects sectoral economic news (including oil price changes)
ather than changes in risk premia.

The bulk of our results are based on the following predictive
egression:

i =  ̨ + ˇ rS&P + ˇ oil + �i , (1)
t 0 t 1 t−1 t

here ri
t is the log return on country i’s stock market index in month

 and in excess of the riskless rate, rS&P
t is the excess log return

n the S&P 500 index in month t, and oilt−1 is the log change in
anges in the price of WTI  oil and contemporaneous excess returns on the S&P 500
o, and three days, respectively, before calculating monthly oil price changes. The

oil prices in month t − 1. Eq. (1) can be interpreted as a variant of
the U.S. stock market. 2) We use price-dividend ratios as a robustness measure. They
are readily available for S&P 500 index, but not for global measures such as MSCI
ACWI. 3) The United States equities account for a substantial portion of global equity
index construction. For example, large cap U.S. stocks constitute 53% of MSCI ACWI
index. As a result, broad U.S. equity indexes such as S&P 500 and global indexes such
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Table  5
Predictive regressions, including three lags of oil changes

With cont. S&P returns

Country oila
t−1 oila

t−2 oila
t−3 oila

t−1 oila
t−2 oila

t−3

slope Canada 0.0751 0.0519 0.0268 0.0610 0.0064 −0.0143
t-stat  1.89 1.25 0.76 2.50 0.28 −0.64
slope  Indonesia 0.1601 0.0747 0.0822 0.1447 0.0252 0.0375
t-stat  1.91 0.89 1.09 1.97 0.34 0.59
slope  Kuwait 0.1451 0.1080 0.0581 0.1020 0.0825 0.0429
t-stat  2.63 1.86 1.07 2.11 1.46 0.99
slope  Nigeria 0.1286 0.1295 0.092 0.1246 0.1143 0.0775
t-stat  1.94 1.99 1.16 1.99 1.76 1.01
slope  Oman 0.1297 0.0649 0.0606 0.1269 0.0431 0.0460
t-stat  2.99 1.92 1.75 3.16 1.35 1.35
slope  Russia 0.1698 0.1133 0.0543 0.1473 0.0406 −0.0114
t-stat 1.82 1.38 0.63 1.86 0.56 −0.15
slope  Saudi Arabia 0.1175 0.0604 0.0340 0.1106 0.0426 0.0091
t-stat  2.18 1.32 0.80 2.23 1.00 0.23
slope  Tunisia 0.0549 0.0164 −0.0118 0.0545 0.0149 −0.0131
t-stat  1.89 0.61 −0.38 1.90 0.56 −0.44

The table shows coefficients and t-stats from regressions of monthly excess stock returns on up to three lags of changes in the price of WTI  oil. The three rightmost columns
show  results from regressions of monthly excess stock returns on lagged changes in the price of WTI  oil and contemporaneous excess returns on the S&P 500 index. The
superscript a indicates that the daily oil series is lagged by one day before calculating monthly oil price changes.
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ig. 2. Corruption and stock return predictability. For each country, the charts plot t
ountries for which the slopes are statistically significant. Each chart indicates whe
hich  the oil time series is lagged.

ed otherwise, local stock returns include dividend reinvestment,

nd oil price changes are calculated using WTI  prices. The riskless
ate is the appropriately compounded 3-month Treasury Bill rate
series DTB3 from the Federal Reserve Economic Date website). The

s MSCI ACWI are highly correlated. 4) Our results are generally robust to inclusion
f  a measure such as MSCI ACWI returns.
pes of predictive regressions against the corresponding log-IQIs. Red markers show
ontemporaneous S&P 500 excess returns are included, and the number of days by

coefficients are estimated with ordinary least squares, and statis-
tical significance is evaluated using heteroskedasticity-consistent
standard errors.

The regressions include the contemporaneous return on the S&P

500 index to account for broad market movements, so to mini-
mize the risk that oil price changes reflect economic news about
the U.S., which is the largest oil consumer during our sampling
period. In some of the robustness checks, we  include the S&P 500
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ig. 3. Corruption index and stock return predictability: Possible alternative expla
orresponding log-IQIs, private-sector domestic credit to GDP, capitalization of liste
lopes  are statistically significant. Regressions include contemporaneous S&P 500 e

og dividend-price ratio as a predictor to understand whether oil
rice changes are proxies for valuation ratios (both S&P 500 returns
nd the dividend-price ratio are from the dataset used by Goyal
nd Welch, 2008, and available on Amit Goyal’s website).7 The
og dividend-price ratio is highly autocorrelated, which can bias
redictive regression coefficients (Stambaugh, 1999). As a con-
equence, we use the procedure in Amihud, Hurvich, and Wang
2009) to obtain both the coefficients and the standard errors.

Our analysis is predominantly based on a set of country-specific
egressions. Our main results are not based on panel regressions
or the following reasons. First, our primary interest is to evaluate
he response of equity market returns to oil price changes sepa-
ately for each country. Second, we let the slope coefficients of
ontemporaneous S&P 500 returns vary across countries to account
or varying degrees of correlation between the local and U.S. stock

arkets. Using a plain vanilla panel estimator would average both
he oil and S&P 500 coefficients across countries, and introduc-
ng dummy  variables to differentiate country effects on both the
il and S&P 500 slope parameters is tantamount to running a set
f country-specific regressions. However, as a robustness mea-
ure, we fit the data with the random-coefficient panel regression
odel of Swamy (1970). This method allows us to account for

arameter heterogeneity across individual countries. Effectively,

he estimated model is characterized as:

i,t = Xi,tˇi + �i,t, (2)

7 See, among many other studies, Campbell and Shiller (1988), Fama and French
1988), Campbell and Thompson (2008), and Goyal and Welch (2008).
s. For each country, the charts plot the slopes of predictive regressions against the
panies to GDP, and oil revenue to GDP. Red markers show countries for which the

returns and daily oil prices are lagged by two  days.

where i indexes the various countries and Xi,t is a set of appropri-
ately lagged regressors including oil price changes, S&P 500 returns,
the S&P 500 price-dividend ratio, and squared oil price changes. In
this specification, the parameter vector ˇi is the coefficient for the
ith country, such that:

ˇi =  ̌ + �i, E(�i) = 0, E(�i�
′
i) = ��. (3)

As a result, the estimated model is:

yi,t = Xi,t(  ̌ + �i) + �i,t = Xi,t  ̌ + (Xi,t�i + �i,t). (4)

Additional details can be found in Greene (2012).
In our first set of regressions, we lag the oil price series by one

day before calculating monthly oil price changes. As a result, the
change in month t is computed from the second-to-last day in
month t − 1 to the second-to-last day in month t. The reason is that
we compare predictability in markets across a wide range of time
zones, from Malaysia to Canada. Without lagging the oil time series,
oil price news on a given day could be reflected in Canadian stock
prices on the same day, and in Malaysian stock prices the following
day. As a consequence, cross-country differences in predictability
could be due to asynchronous trading.

In some results we  also lag the oil time series by two  or three
days before calculating oil price changes; in these cases we are using

lags to evaluate how long it takes for information in oil prices to be
reflected in stock prices, in line with the analysis in Driesprong et al.
(2008). We  use a superscript to indicate by how many days the oil
series is lagged: oila (one day), oilb (two days), and oilc (three days).
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Fig. 4. Corruption index and stock return predictability: Robustness checks. For each country, the charts plot the slopes of predictive regressions against the corresponding
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og-IQIs when (1) excluding the October 2008 oil price change; (2) using Brent oil pric
&P  500 returns with the S&P 500 lagged price-dividend yield as a regressor. Red m
therwise, regressions include contemporaneous S&P 500 excess returns and daily 

. Results

As shown in Table 4, we find statistically significant predictabil-
ty for eight of the 14 countries we study. The first three columns
f each panel show slopes and t-stats for regressions in which
nly lagged oil price changes are included as predictors. The slow
iffusion of information theory states that new information from

 market (in our case, crude spot market) takes a while to be
mpounded into prices in another market (in our case, the equity

arket). How long this process of slow diffusion lasts is an empir-
cal question. We  address it by following Driesprong et al. (2008)
nd Fan and Jahan-Parvar (2012) and experiment with skipping a
nite number of days in the previous month (t − 1) while building
he lagged oil price change measure. The predictive strength, statis-
ical significance, and fit generally decline as the number of days by
hich the oil series are lagged increases, although for all the eight

ountries the predictive slopes are still statistically significant at
0% when lagging the oil series by three days (note that in all cases
e regress one-month ahead equity returns on monthly oil price

hanges; the daily lags indicate how many days we skip between
he oil price change in month t − 1 and the equity return in month
). With the exception of Kuwait and Oman, the adjusted R2s are
airly small, which is typical for predictive regressions and is due to
he volatility of returns. The patterns are largely unchanged when
ncluding contemporaneous S&P 500 excess returns in the regres-

ions, with the oil slopes (ˇ1 in Eq. (1)) slightly smaller, and the
tatistical significance higher. These results support the hypothesis
hat oil prices reflect, in part, information about the state of the U.S.
conomy.
tead of WTI  oil prices; (3) returns exclude dividends; (4) replacing contemporaneous
s show countries for which the slopes are statistically significant. Unless specified
ces are lagged by two days.

Our findings are noticeably different from those of Driesprong
et al. (2008, Table 5), who  provide evidence of no predictability for
the eight countries that, in our analysis, have predictable returns.
The discrepancy is driven by samples that overlap only partially. We
find no predictability when we  run the predictability regressions
with samples ending in April 2003, which is when the sample of
Driesprong et al. (2008) ends.

Driesprong et al. (2008) conclude that the predictive power of oil
is not driven by risk premia, but by delays in information process-
ing. Our empirical findings confirm Driesprong et al.’s conclusions.
We also observe that predictability is driven by delays in infor-
mation diffusion. In Table 5 we  report predictive slopes and t-stats
from regressions of returns on three lags of oil price changes for the
eight countries that have significant slopes in Table 4. We  expect
to find no longer-term predictive power if predictability is driven
by slow information diffusion rather than changes in risk premia
associated with oil price fluctuations. For five countries, only the
first lag of oil price changes has predictive power. In the case of
Kuwait, the second lag has a statistically significant slope, while
for Oman it is the third lag that is weakly statistically significant.
Overall, these results suggest that predictability is due to frictions
in the diffusion of oil price information rather than changes in risk
premia, as documented by Driesprong et al. (2008).

We  now turn to how the quality of a country’s institutions affects
the predictive regression, and we  should point out that our analysis

going forward is largely based on a visual representation of the
results. The reason is that our sample selection criteria – discussed
in Section 2.1 – limit the sample to 14 countries, which constrains
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Fig. 5. Crude oil production in the U.S.A., U.K., and Norway. The chart shows the time
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Oil prices experienced their largest negative return in October 2008,
and we  exclude that month’s observation to evaluate whether it
exerts an undue leverage on the results. The predictive relation
eries of oil production in the USA, UK, and Norway, from 1980 to 2017. Production
s  measured as the average daily number of barrels, in millions. The vertical line
ighlights the year 2005.

ur ability to carry out a formal statistical analysis in the cross-
ection.

In Fig. 2 we show scatter plots of the slopes of predictive regres-
ions (vertical axis) against the log IQI, with red markers indicating
ountries for which the predictive relation is statistically significant
the absolute value of the t-stat being greater than 1.65).8 We  use
he log of the index because Canada and Norway have a much higher
core than the other countries, and they would exert a strong lever-
ge effect if the index were not transformed. In the top left chart, the
lopes are computed from regressions that lag the oil price series
y one day and that do not include the contemporaneous return on
he S&P 500. In the remaining regressions, the contemporaneous
eturn on the S&P 500 is included, and the oil price series is lagged
y one, two, and three days, as indicated.

All charts imply a negative relationship between institutional
uality and the size of the predictive slope coefficient, even without
ifferentiating on the basis of statistical significance. When consid-
ring statistically significant slopes only, lower institutional quality
s clearly associated with stronger predictability. Moreover, the lack
f statistical significance is not related to the level of institutional
uality.

We argue that the absence of predictability in some of the coun-
ries shown in Table 4 and also in Fig. 2 is likely to be driven
y the low liquidity of the respective equity markets. Pastor and
tambaugh (2003) study the asset-pricing implications of liquidity,
hich they define as “the ability to trade large quantities [of assets]

uickly, at low cost, and without moving the price”. In countries
ith less developed financial markets, one may  observe relatively

arge price movements that reflect a lack of liquidity rather than
hanges in fundamentals. As a consequence, it may  be more dif-
cult to establish a relation between stock returns and lagged oil
rices.

The rightmost columns of Table 1 show the ratios of market cap-
talization of listed companies to GDP (which we take as a measure
f financial development) in 1995, 2003, and 2010. Using 2003 data
o proxy for the level throughout the sample period, the eight coun-
ries for which we find statistically significant predictability have
n average ratio of 53%, compared to 44% for countries with sta-

istically insignificant predictive slopes. The median ratios, which
educe the impact of Malaysia’s outsized value, are 39% and 25%,
espectively, indicating that countries for which we find no pre-

8 We follow the asset pricing literature in focusing on slope parameters of predic-
ive  regressions instead of, for example, R2 measures. See Fama and French (1989)
nd Campbell and Yogo (2006).
onomics and Finance 71 (2019) 14–26

dictability have substantially less developed financial markets. We
should emphasize that, as discussed below, the pattern of pre-
dictive power across financial development does not match the
pattern of predictive power across institutional quality very well.
Overall, these results suggest a threshold effect of financial develop-
ment: identifying predictability is difficult for low levels of financial
development, but higher levels are not associated with the strength
of the predictive relation.

In Fig. 3 we evaluate whether the relation between predictabil-
ity and institutional quality can be explained by leverage, financial
development, or the importance of oil exports relative to the
economy.9 To save space, we only show results when the oil price
series is lagged by two  days. The top left chart, which is taken from
Fig. 2 to facilitate the comparison with the remaining charts, shows
IQI values against predictive slopes calculated when including con-
temporaneous S&P 500 returns.10 The first alternative explanation
we consider is leverage: if companies in countries with low insti-
tutional quality have higher leverage, their stock prices would
mechanically be more reactive to changes in oil prices, and the pre-
dictive slopes would be larger. In the top right chart of Fig. 3, we  plot
the slopes against the log-ratio of private-sector domestic credit to
GDP. We can see that higher predictive power is actually associated
with lower leverage, the opposite of what we would expect if the
predictability/institutional quality pattern was due to leverage. The
fact that the two  top charts look very similar is consistent with the
observation that legal investor protection is positively related with
the development of financial markets, including debt markets (La
Porta et al., 1997).

The bottom left chart of Fig. 3 shows the predictive slopes
against the capitalization of listed companies relative to GDP, which
we consider a measure of financial development. Russia, which is
the country with the largest predictive slope, has a fairly developed
stock market. Tunisia, on the other hand, ranks lowest in financial
development even though predictability is about as strong as for
Canada, which has the largest stock market relative to GDP. The pre-
dictive slope for Oman is about the same as in the case of Kuwait
and Saudi Arabia, even though Oman’s stock market is relatively
small.

The last chart in Fig. 3 evaluates the effect of oil-export depen-
dence on the predictive relation. It could be the case, for instance,
that a larger predictive slope simply reflects that a country derives
a larger amount of revenue from exporting oil. The bottom right
chart shows that the Middle-Eastern countries export significantly
more oil than the rest in relation to GDP, but predictability is not
commensurately stronger for these countries relative to Russia or
Indonesia. Indonesia derives the smallest amount of revenue from
oil exports, yet it has the second strongest predictability below
Russia and just above Kuwait.

We  provide an additional set of robustness checks in Fig. 4. First,
we exclude the October 2008 oil price change from the sample (top
left). Second, we use Brent oil prices instead of WTI  prices (top
right). Third, we  consider returns without dividend reinvestment
(bottom left). Finally, we  include the lagged S&P 500 price dividend
ratio as a regressor in place of the contemporaneous S&P 500 return.
9 Our measure for leverage is private-sector domestic credit to GDP (series
FS.AST.PRVT.GD.ZS from the World Bank). The values shown are averages between
2003 and 2013. Financial development and oil exports are defined in Section 2.1.

10 In the Figures, we show average values for the various country-specific variables.
The IQI data is only available from 2003 for all the countries we study, and, for
comparability reasons, averages for the other variables are also calculated starting
from 2003 to 2012, the year through which when most variables are available. In the
case of private-sector domestic credit to GDP, data is only available through 2006.
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Fig. 6. Corruption index and stock return predictability: Additional robustness checks. The top left chart shows the slopes of predictive regressions against the corresponding
log-IQIs when excluding Canada and Norway, whose relatively high IQI values might exert a leverage effect. In the top right chart, we consider the effect of globalization by
plotting  the slope of predictive regression against the corresponding log-IQI. We  report the average value and the change in the ETH Zurich KOF Globalization Index (See
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reher (2006)). Gygli, Haelg, and Sturm (2018) over the sample for each country. 

bsolute value of the t-statistic is above 1.28 and 1.04, respectively. These values cor
or  which the slopes are statistically significant.

ecomes statistically insignificant for Saudi Arabia, but it remains
roadly unchanged for the other countries. We  should highlight
hat, while we need to be aware of the potential effect of large oil
rice movements on statistical inference, these movements gen-
rate substantial variation in the countries’ available revenue and
hus provide identification. As shown in the bottom panels of Fig. 4,
xcluding dividends from the calculation of returns and including
he lagged log dividend-price ratio does not alter our predictability
esults.

Predictability is weaker when using Brent prices (from the Fed-
ral Reserve Economic Data) instead of WTI  prices, with the slopes
ecoming statistically insignificant for Indonesia and Saudi Arabia,
nd the relation between IQI and the slopes being less steep overall.
hile price changes for Brent and WTI  oil are highly correlated, the

orrelation varies over time. It is equal to 89% between 1995 and
013, but it is higher early in the sample and it peaks at 96% between
002 and 2004. It is lower in the second half of the sample, with a
inimum of 70% between 2011 and 2013. This change in price cor-

elation coincides with a drastic change in production levels in the
nited States (WTI is a US benchmark price) relative to Norway and

he United Kingdom (Brent is a North-Sea benchmark). Fig. 5 shows
he time series of the crude oil production between 1995 and 2014,
ith 2005 highlighted with a vertical red line. While production in
orway and the United Kingdom continued the decline that started

round 2000 and dropped by 42% and 52%, respectively, between
005 and 2014, production in the United States increased by 69%
ver the same years. The divergence in volume likely makes the
 bottom charts, we consider a slope coefficient to be statistically significant if the
nd to statistical significance at the 20% and 30% levels. Red markers show countries

price of WTI  crude more informative than Brent crude in the latter
part of the sample, which is an important period for identifying the
relation between oil price and stock returns.

Continuing with robustness checks, we  report the estimation
results after the exclusion of Canada and Norway in the top left
chart of Fig. 6. The IQI scores for these two  countries are noticeably
higher than for the rest of our sample, and we want to ascertain
whether they exert an unduly large leverage effect on the trend
line. We  observe that such is not the case. The trend line remains
practically the same with and without the two countries. We  then
turn on the effect of globalization on our findings. We  use the KOF
Globalization index, maintained by the KOF Swiss Economic Insti-
tute at ETH Zurich. We  calculate the average index value, and the
change in the index over our sample, for each of the 15 countries we
study. We  then show the average and change next to each country’s
observation in the baseline plot of predictive coefficients and qual-
ity of institutions on the top right panel of Fig. 6. We  do not observe
a systematic pattern in how the globalization index relates to the
predictive coefficients. In general, the countries we study tend to be
relatively open, with all but two of them having an index average
above the world average in the sample period (56). In the bottom
panels of Table 6, we evaluate the effect of using alternative thresh-
olds for statistical significance. They report the estimation results
when using 20% and 30%, respectively, as the significance levels.

The results carry through virtually unchanged.

In Fig. 7, we  evaluate whether the predictive relation between
stock returns and oil price changes may  include a non-linear term.
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Fig. 7. Corruption index and stock return predictability: Including squared lags of
oil  price changes. For each country, the charts plot the slopes of predictive regres-
sions against the corresponding log-IQIs when lagged squared oil price changes
are included along with oil price changes. The three charts show results when the
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Fig. 8. Corruption index and stock return predictability: Negative oil price changes.
For each country, the chart plots the slopes of predictive regressions against the
aily oil price series is lagged by (top to bottom) one, two, or three days before the
onthly changes are calculated. Red markers show countries for which the slopes

re statistically significant.

e  then include the lagged squared value of oil price changes
ogether with the linear component, whereas the daily oil price
eries is lagged by one, two, or three days before monthly oil
hanges are computed. A comparison of the three panels in Fig. 7
ith the top left panel of Fig. 2 reveals that the results are largely
nchanged.

The effect of oil price changes could be different depending on

hether the price of oil increases or decreases. Investors tend to

e more sensitive to downside risk, hence in Fig. 8 we evaluate the
redictive power of negative net oil price changes. These changes
re defined following Hamilton (1996), as the log-difference of spot
corresponding log-IQIs when using negative net oil price changes (Hamilton, 1996).
Red markers show countries for which the slopes are statistically significant.

oil price at time t and the minimum of the spot oil price over the
previous three months, if the current spot oil price is below this
minimum, and zero otherwise. The predictive coefficients of neg-
ative net oil price changes clearly line up against the quality of
institutions as expected, and the magnitude of the coefficients is
about three times as large as in our baseline results.

As mentioned in Section 2.2, we  estimate Swamy (1970)’s
random coefficient panel regression model to account for
cross-sectional parameter heterogeneity. The estimated slope
parameters from this exercise, plotted against the log-IQI, are
shown in Fig. 9. In the left-hand side panels, we include lagged oil
changes as the only regressor, while in the right-hand side panels
we include both lagged oil changes and squared lagged oil changes
as regressors. In the top panels, the daily oil price series is lagged
by one day before the monthly changes are computed, while in
the bottom panels the series is lagged by two days. As shown in
the figure, the results are remarkably similar to those presented
so far. In addition, Colombia, Ecuador, and Malaysia have statisti-
cally significant coefficients in at least some of the charts. Note that,
to account for potential cross-sectional correlation in the response
of stock returns to oil price changes, we  consider a coefficient to
be statistically significant if the absolute value of its t-statistic is
greater than 1.96, rather than 1.65.

3.1. Institutions, oil prices, and equity values

The results discussed above can be used to approximate the
magnitude of the impact of institutional quality on how oil rev-
enue is spent. We  do so by taking the difference between predictive
slopes for countries with high and low institutional quality. The top
left chart of Fig. 3, which we  take as representative of the results,
shows that the difference between the interpolated statistically sig-
nificant slopes at the highest and lowest IQI levels is slightly greater
than 0.1. If we  round this difference down to 0.1, a 1% increase
in oil prices translates into 0.1% higher stock market returns for
countries with low institutional quality relative to those with high
institutional quality.

Note that the slope coefficients are informative about the impact
of oil price changes on equity prices, not on asset prices. The reason
is that equity-holders have a claim on the firm’s assets which is sub-
ordinated to that of debt-holders. In order to calculate the effect of

oil price changes on the value of the assets held by listed companies
we need information on the liabilities issued by the firms included
in the stock market indexes, which is unavailable for most coun-
tries. We  can, however, use a formula that describes the relation
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Fig. 9. Corruption index and stock return predictability: Results based on random-coefficient panel regressions. For each country, the charts plot the slopes of predictive
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egressions against the corresponding log-IQIs when the daily oil price series is lagg
alculated, and the regressions include only oil price changes (left panels) or oil pri
hich  the slopes are statistically significant.

etween the slope coefficients of equity and asset returns to esti-
ate the effect of oil price changes on asset values, for different

everage levels.11 For a ratio of debt to equity equal to 1 (or 3), a 1%
ncrease in oil prices would result in asset values 0.050% (or 0.025%)
igher in countries with low institutional quality relative to those
ith high institutional quality.

The pattern of access to debt markets across countries, as shown
n Fig. 3, makes our results conservative. The reason is that based on
his figure, countries with weaker institutions have lower leverage
nd – as discussed above – the sensitivity of stock returns to oil price
hanges depends on the leverage of the companies in the stock
ndex: the higher the leverage, the higher the sensitivity. If their
everage were increased to match that of countries with stronger
nstitutions, their slope coefficients would also increase, and the
pread in the sensitivity of returns to oil prices between low- and
igh-institutional quality countries would be larger.

We  should emphasize that our intention is not to accurately
easure how institutional quality affects fiscal policy, but to gauge

he approximate magnitude of its implications on the expenditure
f oil revenue using a simple methodology that is applicable to pan-

ls of commodity-exporting countries. Below we  discuss the main
imitations of our analysis, which originate from data constraints.

11 Let D and E be the amount of debt and equity issued by a firm. Also, let ˇE
1

e the predictive slope calculated using stock returns. The predictive slope that is
pplicable to asset values can be calculated from leverage (D/E) and ˇE

1 as follows:

A
1 = ˇE

1
1+D/E

.

 one day (top panels) or two days (bottom panels) before the monthly changes are
nges and squared oil price changes (right panels). Red markers show countries for

In some countries, the market capitalization of listed com-
panies is relatively low compared to GDP. The Canadian stock
market, for instance, is about three times as large as its Indone-
sian counterpart (see Table 1). Such difference raises the question
of whether the effect of oil price on equity returns, as measured for
listed companies, can be generalized to non-listed companies, and
whether the ability to generalize varies significantly across coun-
tries. Cross-country variation is especially important to us because
our conclusions are based on comparing countries across the spec-
trum of institutional quality.

The first source of cross-country variation is that listed com-
panies in a country may  not be representative of the financing
decisions of all firms – listed and non-listed – in that economy.
The difference lies in leverage, since small companies in countries
with more developed financial systems may  have better access
to debt than their counterparts in countries with less developed
financial markets. A study of the differences in financing decisions
between listed and non-listed firms across countries is an interest-
ing question. Unfortunately, due to unavailability of data, it cannot
be addressed in our study.

Second, there could be a compositional effect, because listed
companies could be disproportionately more active in oil-related
sectors in countries for which oil exports are more important. How-
ever, predictability does not appear to be related to the size of
oil exports to GDP (Fig. 3). For instance, Indonesia (which has the

second-strongest predictability) has an oil export/GDP ratio similar
to Canada (whose returns are the least predictable).
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. Conclusions

We  study whether stock market returns in oil-exporting coun-
ries can be predicted by oil price changes, and we investigate
he link between predictability and the quality of each country’s
nstitutions, which we measure with perceived corruption levels.
eturns are predictable for about half the countries we consider,
nd predictability is stronger when institutional quality is lower.

We argue that the relation between predictability and insti-
utional quality reflects the preference of countries with weaker
nstitutions to consume oil windfalls locally through pro-cyclical
scal policies, rather than smooth out the impact of windfalls by,

or instance, investing the proceeds abroad. Within this framework,
ur results can be used to gauge the approximate magnitude of
nstitutional quality’s impact on how oil revenue is spent.
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