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Abstract

This study examines the relationship between oil shocks and stock returns. Taking a cue from Ready
(2018), oil price is decomposed into demand, supply, and risk shocks. Building a dataset for emerging
markets, we examine the extent to which oil shocks could accurately make in- and out-of-sample
forecasts on stock returns. Three striking results emanate from our . nalyses. First, the three types
of shock are significant determinants of stock returns in the sei. cted countries. Second, the
shocks are able to accurately make out-of-sample foreca<:z 1v. all the countries across the
forecasting horizon. Third, accounting for asymmetry ir. \>e “hocks provided mixed results;
essentially, we show that asymmetry and symmetry =~nu2ls provide opposing results. In all,
the forecasting power of oil shocks is heterogeneou. ac’oss countries, as the exact effect is
dependent on: (i) the types of shock, (ii) countries and (iii) symmetry or asymmetry model.
These results have important policy implication.
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Abstract

This study examines the relationship between oil shocks and stock returns. Taking a cue
from Ready (2018), oil price is decomposed into demand, supply, and risk shocks. Building a
dataset for emerging markets, we examine the extent to which oil shocks could accurately
make in- and out-of-sample forecasts on stock returns. Three >.-iking results emanate from
our analyses. First, the three types of shock are significant ¢ etei minants of stock returns in
the selected countries. Second, the shocks are able tu «-curately make out-of-sample
forecasts for all the countries across the forecast.ng ‘orizon. Third, accounting for
asymmetry in the shocks provided mixed results; es.e. *iailly, we show that asymmetry and
symmetry models provide opposing results. In all, 1. = forecasting power of oil shocks is
heterogeneous across countries, as the exact e‘ic ct is dependent on: (i) the types of shock,
(i) countries and (iii) model type (i.e. sy ni. =ty or asymmetry). These results have
important policy implications.
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Introduction

The relationship between energy and financial markets has been extensively studied to the
extent that one could erroneously assume no new hypothesis could be tested (Salisu et al.,
2019a). The oil price-stock returns nexus is at the centre of this discourse and can
simultaneously be considered one of the most studied issues in financial economics (see
Degiannakis et al., 2018; Smyth and Narayan, 2018; for excellent literature surveys). Making
a brief evolution, the literature can be classified into three strands. The first set of studies
examines the relationship between oil price and stock returns (Martin-Barragan et al., 2015;
Balcilar et al., 2015; Bouri et al., 2016; Chen et al., 2017; Basher et al., 2018). Kilian and Park
(2009) changed the narration of the debate by arguing that oil shock, rather than price, is a
better predictor of stock returns. Kilian (2009) further a.5'ed that oil shocks have
heterogenous impacts on equity markets, thus necessitating the decomposition of oil shock.
Kilian was able to decompose shocks into demand- anc suply-driven. This strand of the
literature has become the order of the day, as subsequc. .. studies have shown that the
sources of oil shocks are better able to explain the ar.u\ties of the equity markets. The third
strand extends Kilian (2009) by creating an additio. .~ source of shock: risk-driven. This
strand is championed by Ready (2018) and 7. Jed that apart from the already known
sources of shock (i.e. demand and supply), tt e . ~~2nt global rising tides of uncertainty and
geopolitical tension appear to be anoth:r . ou. ze of the shock that could have important
stake in both energy and financial marke.

Hence, Ready decomposed oil price into three shocks: demand, supply, and risk. The
intuition of Ready (2018) is to .~n.ruct an index using three variables: a measure of
uncertainty and adjustment ir ti,~ expected returns proxied by VIX, a measure to capture
fluctuations in oil prices ai.1 <1 index for oil producer firms. The novelty of Ready's
approach over Kilian's is du~ t) the ability of the former to: (i) work with high frequency
data (Umar et al., 2021 and’ (ii) account for the forward-looking nature of traded financial
asset prices; thus makir it easier to determine whether demand shocks are influenced by
concerns about future supply (Riza et al., 2020). Studies are increasingly taking a cue from
Ready to test the varying hypothesis. For instance, Riza et al. (2020) examined oil shock and
the bond markets and further explored the role of oil shock on the degree of connectedness
of international financial markets. Umar et al. (2021) tested a similar hypothesis but focused
on the equity markets for both oil- import and exporting countries. Anand and Paul (2021)
use Time-Varying Parameter Structural Vector Autoregression-Stochastic Variance to show
that the three sources of shocks impact the Indian stock market differently. Clements et al.
(2019) made a simple modification to Ready's model by providing a clearer delineation
between shocks to equity market discount rates and aggregate demand leading to an oil
shock specification which attributes substantially more explanatory power to the latter in
explaining equity market variation. Gomez-Gozanlez et al. (2021) showed robust dynamic
relationship between oil shocks and seven stock markets by examining the volatility



spillover, networks and causality among these markets. Liu et al. (2021) examined the
nonlinear effects of variants measures of oil shocks on China's financial stress index. The
authors show that oil supply shocks have a significantly positive effect in the low-volatility
state, while the effects of demand shocks are negative and significant in both regimes. Das
and Kannadhasan (2020) found that while demand shock is a positive determinant of stock
returns, the inverse is the case for supply and risk shocks. The authors also reveal countries
react more to lower demand shocks and higher supply and risk shocks.

Despite the impressive nature of the studies reviewed above, there are some apparent
shortcomings. Chief among these is their inability to account for the importance of
asymmetry in the nexus. Essentially, we hypothesize that the responses of the stock market
to oil shocks are direction specific. In essence, we orate tha. financial markets respond
differently to positive and negative changes in oil shock. Tz <e a 2mand shock, for instance;
the markets' response to positive demand shock would Fe Jtrerent from negative demand
shocks. A positive demand shock would beneficially stiinui.ze the economy, thus having an
advantageous effect on the stock market. An exact u.nusite argument holds for negative
demand shock. Previous studies have confirmed the 1.-wortance of asymmetry in the nexus,
albeit the focal lens was directed to oil price /7. apelsi, 2017; Raheem, 2017; Badeeb and
Lean, 2018; Salisu et al., 2019 a, b, Das and Kz ar.o'iasan, 2020).

Based on the foregoing, the objective ot .* is study is two-fold. First, we seek to inquire the
predictive prowess of oil shock on stu-k markets. Second, we test for the role of asymmetry
in the nexus. Plainly, the second obiac. /e is to examine the degree of the importance of the
partial sums decomposition of sk..~k.. These objectives are achieved in three phases. First,
we rely on Ready's (2018) app ‘0."h to decompose oil shock into demand, supply, and risk.
Second, we fit these shocks -ing'y as predictors of stock returns. Our specified predictive
model is in the spirit ot ‘Mesterlund and Narayan (2015)'. Third, shocks are further
decomposed into positit e ar d negative partial sums following the recommendation of Shin
et al. (2014).

We make four contributions to this growing literature. First, we join the burgeoning list of
studies to advocate for a three-way shock type, thus making us among the early disciples of
Ready (2018). Second, no study we are aware of has examined the asymmetric influence of
oil shocks. The third novelty lies in the scope of the study. Similar existing studies have
relied on developed economies. In our case, we focus on a group of emerging countries; our
rationale for choosing these economies is due to their varying role in the global oil market.
World Fact Book shows that China, India, South Africa, Turkey are among the top world oil
consumer. At the same time, Russia is a strategic oil producer, on the average, accounts for
10% of the global oil supply. Furthermore, these economies have recorded improved
performance of their stock markets and increasingly becoming important global players.

! salisu et al (2019a) provide the advantages of this model over its contemporaries.



Fourth, we rely on an updated dataset (01/05/2012 — 30/04/2021). Coincidentally, this time
frame features periods of massive spikes in the three types of shocks. At the onset of the
pandemics, governments made concerted efforts to contain the spread of the virus. These
efforts led to plum in the demand for and supply of oil. The rest of this study is organized as
follows. Data and methodology are discussed in Section 2. Section 3 presents the empirical
results. Section 4 concludes the study and also enumerates some policy implications.

2 Methodology and Data

2.1 Methodology

The empirical framework of this study is based on three approaches. The first relates to
computing oil shock following the conceptualization of Ready (2018). The second approach
dwells on specifying a forecasting model based on the ideology ~f Westerlund and Narayan
(2015)

2.1.1: Oil Shock Computation

As mentioned earlier, Kilian's (2009) approach . compute oil shock has several
shortcomings, among which is its inability to distinguis~ oetween oil-specific demand shocks
that are driven by concerns about future oil s.oply and concerns driven by changes in
aggregate demand for oil. Also, Kilian approacn . 2signed for monthly data frequency, thus
implying its irrelevance for higher frequer.cy dawa. To this end, Ready (2018) overcome these
shortcomings by defining demand shock -s the proportion of returns on the global stock
index of oil-producing firms that is o, “hogonal to the innovation of the VIX. The innovation
to the VIX is incorporated to accour.c ' o aggregate changes in the discount rate that affects
stock returns of oil-producing firr..z Sinailarly, supply shock is defined as the residuals of the
changes in oil supply that it c¢-thogonal to demand and risk shocks. The three-way
decomposition model is reprc<ei.*ed in the matrix form:

Xe = AZ, (1)

Where X; is a 3x1 vecwor representing changes in oil price (Aoil), return on global stock
index of oil-producing firms (Rf) and innovation to VIX (&), based on ARMA(1,1). Z; is also
a 3x1 vector of oil demand, supply, and risk shocks represented by d;,s;, and v;,
respectively. A is a 3x3 matrix defined as:

1 1 1
A= 10 ay a23] (2)
0 0 ay

To achieve orthogonality among the shocks, there is the need to impose some conditions:



o2 0 0
AIY,ADT=10 62 0 (3)
0 0 o

Where Y5 is the covariance matrix of the variables in X;. 02, 62, 0 are the variance of
supply, demand and risk shocks respectively. Equation 3 is the renormalization of the
standard orthogonalization used to define structural shocks based on Structural VAR
framework. Instead of normalizing the volatility of oil shock to one, the sum of the three
shocks is expected to equal to the total variation in the oil price.

2.1.2 The Forecasting Model

This section seeks to inquire the extent to which shocks can pre Yict emerging market stocks
returns. Hence, the predictive model is specified as:

n=a+pfsc+e -

Where r is the return on stock prices; S represents tr.c “hice types of oil shock, i.e. demand,
supply and risk. Studies have concluded that high ~=guency variables are vulnerable to
some statistical problems such as conditic."al heteroscedasticity, persistence and
endogeneity effect (Salisu et al., 2019a, b; 'sa. =2.d Raheem, 2019). These features thus
inhibit the use of OLS models. However, s« ste'und and Narayan (2015), hereinafter W.N.,
propose that accounting for these featurc - would require re-specifying equation 4 as:

e =+ P1Se—q + Lo(Se — VSe—1) + <. (5)

Where f8;s;_, is the first order = tc-orrelation, B,(s; — ¥s;—1), captures the persistence
effect and the resulting endog~2noity incorporated in the parameter. Testing for persistence
requires estimating equation 5 L, OLS

S¢ = a+ Bsi_q + ug, wherc u,~ N(0,02) (6)

W.N. state that Feasib.> Quasi Generalized Least Squares (FQGLS) estimator is a better
estimator to OLS, as uie former is able to extract any information embedded in the
conditional heteroscedasticity effect.

In order to account for the role of asymmetry, each shock type is decomposed into positive
and negative partial sums. Thus, the asymmetric version of equantion 6 is expressed as:
se=a+Brsiy +y s i (7)

Where s/~ ; and s;__; are the positive and negative partial sum decompositions, respectively.
The computation of the partial sums is in line with Shin et al. (2014) given as:

st= Xb_ Ast =Xt max(Asy, 0) (8)

Si_q = Xb_iAs; = Xb_, min(Asy, 0) (9)



2.1.3: Forecast Evaluation

The predictive model is based on out-of-sample, and the forecasting horizons are h = 1, 10,
30, 60 and 90 days ahead. Taking a cue from similar studies, we divided our data into in- and
out-of-sample periods, by using 75:25 ratio (Salisu et al., 2019 a and b; Raheem and Vo,
2020).

We tagged model 1 the restricted model, which is coincidentally the benchmark model and
is also based on two specifications: historical averages and AR(1). Model 2 is the
unrestricted model. The forecasting evaluation is based on three different measures:
Campbell and Thompson (2008), hereafter (C.T.) test; Theil-U statistics and the Clark and
West (2007) hereafter (C.W.) test. Guidance from the literature reveals that Theil-U
statistics is computed as the ratio of forecasting error of the u. restricted model to that of
the restricted model. Theil-U statistics less than unity imply ‘hat the unrestricted model has
higher predictive power than the restricted model.

The CT test is considered to be out-of-sample R* (Ou._ n) statistics, which is computed as
0OO0S_R = 1- Theil's U-statistics {(RWEZ/RTVI?EJ}, w, =re RMSE, and RMSE, are the Root
Mean Square Error for models 2 and 1, resp~.ciively. A positive C.T. value suggests that
model 2 outperforms model 1 and vice-versa. T,.2 shortcoming of C.T. is its inability to show
its level of statistical significance®. Hovever, Clark and West (2007), hereinafter C.W.,
provide test to examine the statistical sigi.’ricance of C.T. C.W. test determines whether the
difference between the forecast error. of the two models are statically different from zero®.

2.2 Data and Preliminary Analys >

This study focuses on emergin s n. rkets due to their neglect by previous studies. Based on
data availability, we built a 'ataset for 10 emerging countries (Brazil, Chile, China, India,
Korea, Malaysia, Russia, Mcviro, South Africa, and Turkey) for the period 01/05/2012 —
30/04/2021. Obviously, *he :wo variables of interest are stock returns and oil price. Stock
prices are measured in \ ational currency units. To decompose oil price in the spirit Ready
(2018), we rely on daily price for the following variables: (i) the world integrated oil and gas
producer index®; (ii) CBOE volatility index>; and (iii) nearest maturity NYMEX crude-light
sweet oil futures contract. These data are sourced from the Thomson Reuters DataStream.

? Due to the inter-linkage between Theil’s U-statistics and CT test and for ease to understand the results
tabulation, we refrain from presenting the CT test results. In situations where the U-statistics is less than 1,
mathematically, it is expected that the CT test would be positive and vice-versa.

* See Salisu et al. (2019a) for a detail explanation and procedures for estimating CW.

* Nationalized oil companies, such as Saudi Aramco or ADNOC are not captured in the computation of this
index.

> This is the residuals from an ARMA (1,1) model to capture stocks related to changes in the discount rate that
co-vary with attitudes towards risk.



Table 1 presents the descriptive statistics of the variables of interest. Panel A gives statistics
for stock returns only. Some countries (Brazil, Chile, China and Mexico) have negative stock
returns, implying a general decline in their stock exchange valuation over the years. Korea
happens to have the most volatile stock market, judging by the value of the standard
deviation. There is absence of unit root among the stock returns. Statistics of the oil shocks
are presented in Panel B. All the oil shock measures have negative mean values, with
demand shock taking the lead and followed by supply shock and risk, respectively. Also, the
three variants of shocks are level stationary. Panel C shows the statistics for autocorrelation
and heteroscedasticity, depicted by Q-statistics and ARCH-LM test, respectively.

Table 1: Preliminary Analysis

Sectors Mean Std Dev Unit Root (ADF) ‘ _ rsistence Endogeneity
Stock Returns Level 1% Diff |
Panel A: Descriptive Statistics | N/A N/A
Brazil -0.0021 0.2865 -50.307*** : ' N/A N/A
Chile -0.0051 0.1493 -28.774%** - N/A N/A
China -0.0023 0.2259 -34.036%** N\ - N/A N/A
India 0.0060 0.1386 -30.394*** - N/A N/A
Korea 0.0157 0.8627 -32.973%*4 / - N/A N/A
Malaysia -0.0007 | 0.1082 29.198% ** | - N/A N/A
Mexico -0.0022 | 0.1522 228 926 ** - N/A N/A
Russia 0.0015 0.1870 —32.7i;*** - N/A N/A
South Africa | 0.0047 0.0985 -2 985%** - N/A N/A
Turkey 0.0018 0.1075 | _-iL LO15H** - N/A N/A
r “nel B: Oil Shocks
Supply -0.0004 0.0270 | -15.417%** - 0.0027*** | -0.0004
(0.0001) (0.0005)
Demand -0.0003 | 0.,149 -15.869%** - 0.0063*** | -0.0002
(0.0010) (0.0003)
Risk -0.0016 -t 0.0780 -46.943%** - 0.0099*** | -0.0016
! (0.0003) (0.0016)
Panel C: Autocorrelation and Heteroscedasticity
Variable Q-Stat Q’-Stat ARCH-LM
K=10 K=20 K=10 K=20 K=10 K=20
Supply 69.854*** | 96,912%** | 1464.3*** 2209.2*** | 1.7156* 6.7088***
Demand 118.79%** | 160.69*** | 1174.1%** 1569.6*** | 7.0703*** | 3,7201***
Risk 20.481** 32.332** | 93.021%*** 94.394*** | 1,2101 0.3558

Source: Author's computation

Note:; "**¥u mwkxn it implies level 1s statistical significance at 1%, 5%, and 10% respectively. The unit root test is
performed using Augmented Dickey—Fuller (ADF) approach. For autocorrelation and heteroscedasticity tests, the reported
values are the Ljung-Box test Q-statistics for the former and the ARCH-LM test F-statistics in the case of the latter. The
chosen lag length are 10 and 20, respectively. The null hypothesis for the autocorrelation test is that there is no serial
correlation, while the null for the ARCH-LM (F distributed) test is that there is no conditional heteroscedasticity.

3. Empirical Results



Table 2 presents the results of the predictive model. It can be deduced that, in most cases,
supply and demand shocks are positive determinants of stock returns. Similarly, risk shock
serves as a drag to stock returns. These results are similar to previous studies. For instance,
the negative coefficient on risk shock is consistent with Riza et al. (2020), who argued that
investors become risk averse as uncertainty increases. Similarly, several studies have
reported the positive effect of demand shock (e.g. Zhu et al., 2017; Ready,2018; Basher et
al., 2018; Das and Kannadhasan, 2020). One explanation for this could be that positive
demand shock implies improvement in aggregate global economic activities, which
positively spills over to the stock market. We show that the classification of countries
(exporter/importer) does not change the results. Taking the three shocks, on the whole, it
seems demand shock has the greater effect; a conclusion also reached in the literature
(Kilian and Park, 2009; Zhu et al., 2017). The significance of thes ~ results is limited to Brazil,
Chile, China and Mexico. A potential explanation for th's cculd be linked to being a
dominant and strategic player, irrespective of being eith zr . producer or consumer, in the
global oil and energy market (as in the case of Brazil a~.d L:.ina) and higher exposure of the
equity market to the energy sector (in terms of high “iu.ber of oil trading firms listed on the
equity market).

Table 2: Predictive Model

Countries Supply Demand Risk B
Brazil 2.1694%** | 2,1688*** | -0.5J57,***
(0.3411) (0.6633) 0,1048)
Chile 1.3197*** | 4.8608*** | 1.6 74***
l
(0.1854) (0.3660) LO' )550)
China 1.9903*** | 0.6367*** ‘ 0.4406***
(0.4208) (0.0621) (0.0971)
India 0.0773 0.187. -0.0327
(0.1825) 23:,27) (0.0560)
Korea 0.6642 | 1.7°.8 0.0421
(1.1416) | '2.3523) (0.3507)
Malaysia 0.756 0.169 -0.323
(0.355) (0.210) (0.198)
Mexico 1.2245%** | 0.8046*** | -0.7025***
(0.1947) (0.0398) (0.0586)
Russia 0.3216 0.1302 -0.0146
(0.3536) (0.5140) (0.0823)
South Africa | -0.0024 0.0516 -0.0205
(0.1863) (0.2715) (0.0433)
Turkey 0.0208 0.1995 0.0083
(0.1392) (0.2929) (0.0436)

Note: *, **, *** imply level of statistical significance at 1, 5, and 10%, respectively. Values in parenthesis are
the standard error.



We now proceed to the forecasting model. In essence, this empirical enquiry aims to
examine the extent to which the variants of oil shocks could make accurate in- and out-of-
sample forecasts. The results of this exercise are presented in Table 3, which displays the
Theil-U statistics. To recall, statistics less than unity (i.e. 1) show that the model is able to
predict stock returns. The Table reveals that shock is generally a good and reliable predictor
of stock returns across countries, types of shocks and forecasting horizons®. We next
examine Theil-U statistics' statistical significance by conducting the Clark and West (C.W.)
test, whose results are presented in Table 4. The Table shows that significance is achieved
for Brazil, Chile, China, and Mexico. Coincidentally, these are the four countries with
significant coefficients, as already shown in Table 2. Thus, the performance of the in-sample
prediction also affects the out-of-sample forecast. In sum, we have established that the
importance of oil shocks on the equity market is limited to Brazn, Chile, China, and Mexico.

We next study the reaction of the equity markets to *ne decomposition of shocks into
positive and negative partial sums. The asymmetry The.I-U Ziatistics is presented in Table 5,
and the accompanying C.W. test results are shown ir. 1. hic 6. Some interesting results were
obtained. Starting with the supply shock, China, Inu.~. and South Africa respond to both
positive and negative partial sums decompositi_.., while Korea and Turkey respond only to
negative supply shocks. In terms of the C.\W'. .><*, only China and Russia have significant
effects. Focusing on demand shock, ag~.in, Ch.na, India and South Africa respond to the
decomposition of shocks, while Mexico, 1" :ssia, Turkey, and Korea respond only to positive
shock. This implies that countries 1oact more to positive demand shock than negative
demand shock. Also, virtually all ¢b_ rountries respond to either positive or negative
demand shocks. The C.W. test sh. /s =igh level of significance for China, Korea, and Mexico.
Lastly, we considered risk shcck, whose results reveal that asymmetry is important and
negative partial sum has hig:er ~redictive prowess. These results are significant for Brazil,
Chile, China, and Mexico. To summarize, the asymmetric risk shock has the highest
forecasting power, follo'ved >y demand and supply shock, respectively.

3.2 Additional Analyses

We conducted some robustness tests to verify the reliability of the results. The first test
relates to using alternative measures of oil shock’. This is due to the stance in the literature
that financial series, stock returns inclusive, are sensitive to the measures of shocks (Gu et
al., 2021; Assaf et al., 2021). To verify this claim, we use a measure of oil shock in the spirit
of Baumeister and Hamilton (2019) by decomposing oil shocks into Qil supply shocks,
Economic Activity Shocks, Oil Consumption Demand Shocks, and Qil Inventory Demand
Shocks. One of the attractions to the suggested alternative measures of oil shocks is that
they allow for the consideration of the transmission channels of oil shock to stock markets.

6 Although, in some few instances, the Theil U-statistics is =/> 1. An example is the demand shock for South
Africa where the statistics is not less than 1 at forecasting horizon 30 days ahead and beyond.
7 We thank an anonymous reviewer for this suggestion.
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The results of this check are presented in the online appendix Tables 1-3. Comparing the
results of this check to those presented earlier (i.e. Ready, 2018 vs Baumeister and
Hamilton, 2019), we deduce that the results of both oil shock measures are similar in terms
of Theil U-Statistics and C.W. test.

The second test focuses on expanding the model to account for some control variables. For
instance, the Arbitrage Pricing Theory advocated for controlling risk factors in the predictive
model of stock returns (Lin et al., 2019, Cosemans and Frehen, 2020). Also, studies have
shown that some macroeconomic variables enhance the performance of predictive models
(Raheem and Vo, 2020). In the light of the above, we use the world stock index, inflation
rate and monetary policy rate as control variables. The results of this check are presented in
the Online Appendix Tables 4-5. Indeed, the inclusion of the control variables enhanced the
predictive prowess of the model. For instance, relative to the s..*istics presented in Tables 3
and 4, the expanded model yields lower Theil-U statisti:s, end more countries report
significance of the C.W. test. The final check relates tr, e..amine whether the choice of
countries matters. As such, we replicated the analyse . tu. a group of advanced countries
(i.e. G-7 countries). The results of the analyses are fie.2nced in the online appendix Tables
6-9. Pithily, our results confirm that oil shock matters .ore the G-7 countries relative to the
emerging countries.

4. Conclusion

This study examines the relationship bel. 2en oil shock and stock returns. In line with the
extant literature, we take a cue from Ready (2018) by decomposing oil shock into demand,
supply and risk. Broadly, the study', ¢ ~iective is to examine the extent to which oil shocks
are able to forecast stock return.. Nzxt, we inquire whether the decomposition of these
shocks, into positive and negat've nartial sums, is important for the forecasting models.

Building dataset for ten eniore ng countries, some interesting results were obtained. First,
the three types of shocl are significant determinants of stock returns in Brazil, Chile, China
and Mexico. While risk -hock is a negative determinant, demand and supply shocks have
positive estimated coeiicients. Second, the oil shocks are able to accurately make out-of-
sample forecasts for all the countries across the forecasting horizon. Albeit the significance
of the forecast is only limited to Brazil, Chile, China, and Mexico. Mixed results were
obtained for the asymmetric model. In all, we show that decomposition of shocks plays an
opposing role, as it is noted that countries, where symmetric oil shock is important is
accompanied by negligible asymmetric effect. Hence, shock is heterogeneous across
countries. The exact predictive power of oil shock is dependent on: (i) the types of shock, (ii)
countries and (iii) whether the shock is decomposed. This implies that shocks affect stock
returns differently. The relatively poor performance of oil shock in emerging markets could
be attributed to the small size of the equity markets in relation to their developed
economies counterparts. It thus seems to suggest that the equity markets of emerging
countries are not mature enough to be influenced by occurrences in the global oil market.

11



Hence, we conclude that the oil shock is able to forecast stock returns, albeit with weak
intensity. These results have important policy implications for investors and policymakers. In
the case of investors in Brazil, China, Chile and Mexico, oil shock is an important
consideration to take cognizance of when assessing the response of financial markets to
fluctuations in oil prices. This becomes a pertinent issue when making strategies about
portfolio construction and designing optimal asset allocation against uncertainty in the oil
market. Whereas other countries in the analyses are immune from the shenanigans of oil
shocks. Hence, investors and policymakers in these countries should be less bothered about
the effect of oil shocks on equity markets. Also, and on a more general note, it appears that
emerging markets do not respond to the dichotomy between being an oil exported or
imported. Hence, the hitherto perception about the comparatn ~ advantage of being either
producer or consumer seize to hold, at least for emerging mi rke.s.
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Table 3: Single Predictor:

Theil U- statistics

Supply Demand
Out-of-Sample Out-of-Sample
Countri | In- H=1 H=10 | H=30 | H=60 | H=90 | In- H=1 H=10 | H=30 | H=60 | H=90
es Sam Sam
Brazil 0.98 | 098 | 098 | 098 | 098 [0.98 |[0.92 |092 |092 |092 |0.92 |0.93
16 17 17 13 16 26 54 54 57 68 94 17
Chile 097 | 097 |097 [097 (097 |097 |092 |092 |092 |092 |0.92 |0.92
41 43 51 41 56 54 07 09 69 13 48 86
China 098 | 098 |098 [ 098 [0.99 |[099 [0.96 |096 |0.97 |0.96 |0.96 |0.96
55 57 66 77 09 31 92 90 00 94 96 91
India 099 | 099 (099 |[099 (099 |0.99 [0.99 |097 |0.99 |0.99 |0.99 |0.99
99 90 91 93 94 91 97 97 98 98 98 98
Korea |0.99 [ 099 |0.99 |099 |099 [099 |0.99 |09 0.99 | 099 |0.98 |0.99
98 97 98 93 99 98 97 |0 96 97 65 86
Malays | 0.99 [ 099 |0.99 |099 |0.99 |099 |09 258 |0.98 |098 |0.98 |0.98
ia 86 85 88 48 69 65 7% 81 83 84 88 89
Mexico | 0.97 | 0.97 [0.97 097 [098 [098 [uv"2 [0.93 093 [093 [093 |0.93
90 90 87 91 03 08 |26 26 22 31 62 80
Russia | 0.99 | 099 |0.99 |0.99 |0.99 O.S'J_|J.99 0.99 | 099 [0.99 |0.99 |0.99
96 96 95 97 92 o2 99 99 96 98 98 99
South [ 099 |0.99 |0.99 |0.99 O.CQ_r0.99 0.99 | 099 |0.99 |1.00 |1.00 |1.00
Africa |99 99 91 98 98 l 96 90 96 98 00 01 02
Turkey |1 0.99 [ 099 |0.99 [0.99 |0.29 |0.99 0.99 | 0.99 0.99 | 0.99
99 99 99 99 L 99 0.99 |98 97 0.99 |95 98
98 97
Risk
Out-of-Sample
Iy- H=1 | H=10 | H=30 | H=60 | H=90
Sam
Brazil N\ 0.96 | 096 [0.96 |0.96 |0.96 |0.96
89 88 88 87 95 99
Chile 0.93 | 093 (093 |093 [094 |0.94
37 39 91 96 23 36
China 0.97 | 097 |0.97 |097 |0.97 |0.97
71 68 63 56 47 43
India 0.99 | 099 [0.99 |0.99 |0.99 |0.99
98 98 97 98 99 99
Korea 0.99 | 099 [0.99 |0.99 |0.99 |0.99
99 99 99 99 99 99
Malays 0.99 | 099 [0.99 |0.99 |0.99 |0.99
ia 99 99 99 99 99 99
Mexico 0.93 | 093 (093 |093 [0.93 |0.93
43 43 46 56 77 90
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Russia 0.99 (099 |099 |1.00 |1.00 |1.00
98 97 99 00 00 01
South 0.99 |099 | 099 |0.99 |0.99 |0.99
Africa 99 99 99 99 99 99
Turkey 0.99 (099 |099 |1.00 |1.00 |1.00
99 99 99 00 00 01
Source: Author's computation
Table 4: C.W. test
Supply Demand
Out-of-Sample Out-of-Sample
Countr | In- H=1 H=1 | H=3 | H=6 | H=90 | In- H=1 H=1 H=3 H=6 | H=9
ies Sam 0 0 0 Sam 0 0 0 0
Brazil 4.653 | 4.759 | 4.67 | 4.74 | 4.64 | 4.684 | 9.619 | 9.62 4 9.63 | 9.62 | 9.57 | 9.52
2° 1° 69° |14° |59° |6° 1° 3% | 15° |24 |66° |04°
Chile 5.585 | 5.774 | 5.68 | 5.62 | 5.56 |5.796 | 8.730 | .72 | 8.82 | 8.73 | 8.74 | 8.75
3° 4° 18° | 537 [92% |5° 5° o® | 627 |84 |23* |e2°
China | 5.303 | 5.283 | 5.18 | 5.04 | 4.69 |4.492 | ~.."4 ' 7.25 |7.17 | 735 |7.49 |7.65
0 7° 37° | 727 |36 |9° o 56° |56° |17® |70* |o01°
India 0.490 | 0.395 | 0.46 | 0.42 | 0.49 | 0.42= | 0.785 | 0.88 | 0.88 | 0.88 | 0.88 | 0.88
2 7 81 44 27 0 6 21 32 15 16 22
Korea | 0.614 | 0.597 | 0.66 | 0.65 |0.67 |1.704 [0.766 | 0.80 | 0.79 |0.77 [ 0.77 | 0.69
9 9 82 83 9t !6 7 50 70 04 92 21
Malays | 0.897 | 0.899 | 0.90 | 0.91 !'0.91 10.942 | 0.988 | 1.01 | 1.10 | 1.20 | 1.20 | 1.30
ia 8 6 12 14 |2; 3 3 24 03 03 36 12
Mexico | 5.244 | 5.196 | 5.31 | 5.28 |5..4 |5.177 | 8.738 [ 8.74 | 8.80 |8.78 | 8.68 | 8.65
1° 7° 52° | 557 'p4? |57 5° 25% | 16° |27® |03* |86°
Russia | 0.859 | 0.820 | 0.93 | 0.7v | 1.32 | 1.695 | 0.184 | 0.20 | 0.19 | 0.49 | 0.28 | 0.15
1 0 77 0, 25 8 7 84 11 69 99 08
South | 0.076 | 0.078 | 0.22 '1,.15 | 0.06 | 0.056 | 0.094 | 0.09 | 0.01 | 0.00 | 0.05 | 0.06
Africa |9 9 9 19 36 7 1 26 43 89 98 74
Turkey 0.122 | 011 0.14 | 0.147 | 0.717 | 0.70 | 0.76 | 0.81 | 0.86 | 0.86
0.142 | 0 ol 0.16 |55 0 3 97 58 18 83 95
3 23
Risk
Out-of-Sample
In- H=1 | H=10 | H=30 | H=6 | H=9
Sam 0 0
Brazil 6.54 | 6.55 | 6.587 | 6.622 | 6.61 | 6.68
54° |39 |7° 0° 03* |60°
Chile 8.14 | 813 |7.721 | 7.753 | 7.69 | 7.69
84° 97° 0° 4° 70° 74°
China 6.48 | 6.54 |6.636 | 6.801 | 7.07 | 7.20
92¢ | e60° |2° 4° 52° | 63°
India 0.64 | 0.64 | 0.580 | 0.666 | 0.65 | 0.62
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01 16 9 6 80 61
Korea 0.14 | 0.11 | 0.186 | 0.123 | 0.14 | 0.27
95 29 0 4 40 63
Malays 0.58 | 0.58 | 0.584 | 0.583 | 0.58 | 0.58
ia 63 99 6 3 40 42
Mexico 5.24 | 5.24 |5.246 | 5.285 | 5.19 | 5.17
41° | 64° | 4° 5° 67° | 75°
Russia 0.19 | 0.22 | 0.289 | 0.184 | 0.20 | 0.21
48 41 7 3 16 71
South 0.41 | 041 | 0.418 | 0.462 | 0.57 | 0.55
Africa 18 32 6 0 55 04
0.13 | 0.14 | 0.116 | 0.065 | 0.”8 | 0.09
Turkey 83 22 2 6 81_ L 72

Source: Author's computation. Note a, b, c imply level of statistica sign ficance at % 5% and 10%,

respectively
Table 5: Asymmetry Thiel-U Stat

Supply_ Positive Supply_Negative
Out-of-Sample N Out-of-Sample
Countri | In- H=1 [ H=10 | H=30 | H=60 | H=9n [ in- | H=1 [H=10 | H=30 | H=60 | H=90
es Sam >am
Brazil 1.01 |1.01 [1.01 |12.01 |201 2.7 [1.00 [1.00 |1.00 |1.00 |1.00 |1.00
19 19 16 09 1 '19 01 01 03 04 05 08
Chile 1.00 |1.00 |[1.00 [100 [1.00 100 [1.01 |[1.01 [1.01 [1.01 |1.01 |1.01
88 86 85 86 ’ 84 86 80 78 67 75 74 77
China 1.00 |1.00 |1.00 [0.99 [0.-9 |0.99 [1.00 [0.99 [0.99 [0.99 [0.99 |0.99
33 31 09 8¢S 83 76 00 94 88 81 89 88
India 099 | 099 [0.99 |19y [099 |[099 [0.99 |099 |0.99 |0.99 |0.99 |0.99
96 96 9% | 94 95 96 94 91 93 94 94 95
Korea 1.00 |1.00 [1.00 '"700 [1.00 [1.00 [0.99 [099 [0.99 [0.99 |0.99 |0.99
01 02 2 03 00 02 97 97 98 99 96 98
Malays | 1.00 | 1.00 .10 [1.00 [1.00 [1.00 [1.10 [1.00 |1.00 [1.00 |1.00 |1.00
ia 48 44 Sz 44 45 48 21 32 33 32 36 35
Mexico | 1.01 |1.01 |1.01 |1.01 |1.01 |1.01 |1.02 |1.02 |1.02 |1.02 |1.02 |1.02
12 12 16 15 04 02 69 68 68 64 46 52
Russia | 0.99 | 099 |0.99 |099 |0.99 |099 |0.99 |1.00 |1.00 |0.99 |1.00 |1.00
88 88 91 89 90 89 99 00 00 99 01 00
South [ 099 |0.99 | 099 |099 | 099 |0.99 | 099 |[0.99 |099 |[0.99 |0.99 |0.99
Africa | 97 97 98 97 93 99 96 96 96 96 94 94
Turkey | 1.00 | 1.00 | 1.00 |1.00 |1.00 |1.00 |0.99 | 099 |0.99 |0.99 |0.99 |0.99
02 02 03 02 02 03 99 89 86 98 99 99
Demand_Positive Demand_Negative
Brazil 1.02 (1.02 |102 |[1.02 |1.02 |[1.02 |1.03 |[1.03 |1.03 |1.03 |1.02 |1.02
46 47 29 20 43 36 08 08 08 04 91 81
Chile 1.01 |0.75 |0.75 |0.75 |0.76 [0.76 |1.00 |[1.00 |1.00 |1.00 |1.00 |1.00
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82 01 47 56 08 30 91 91 96 80 90 85
China 099 |091 |091 | 090 |[090 [0.90 |099 |099 |0.99 |0.99 |[0.99 |0.99
02 11 02 85 61 48 42 41 31 31 51 60
India 0.99 (087 |087 |087 |0.87 [0.87 |099 |099 |0.99 |0.99 |0.99 |0.99
97 47 32 20 18 21 94 93 94 94 94 95
Korea |1.00 |099 |099 |099 |[099 (099 |100 |1.00 |1.00 |1.00 |1.00 |1.00
03 67 68 61 66 67 04 00 05 04 05 04
Malays | 1.00 {099 |096 |0.99 |099 |1.00 |1.03 |1.04 |1.21 |1.21 |1.22 |1.22
ia 04 85 69 87 91 38 26 26 35 02 02 26
Mexico | 1.01 |0.75 |0.75 |0.75 |0.75 [0.75 |1.00 |1.00 |1.00 |1.00 |1.00 |1.00
06 28 38 47 29 51 38 38 38 35 32 33
Russia | 1.00 | 093 | 094 | 094 |093 (094 |100 |1.05 |1.00 |1.00 |1.00 |1.00
00 83 06 09 77 09 03 01 09 12 04 02
South 1.00 {0.81 [0.81 (081 |08 |0.80 |099 |[099 0.99 |0.99 |0.99 |0.99
Africa | 01 81 75 22 77 81 97 |9/ 95 96 96 98
Turkey | 1.00 | 0.82 | 0.82 |0.82 |0.82 |0.81 | 1.0 ‘ 150 |[1.00 |[1.00 |1.00 |1.00
04 66 59 57 62 92 C: | 00 3 04 02 03
Risk_Positive Risk_Negative
Brazil 1.00 |0.88 [0.88 [0.88 [0.88 [0.82 [ 100 [0.88 [0.88 [0.88 [0.88 [0.88
87 60 78 75 60 59 37 61 66 59 78 75
Chile 1.03 |1.03 [1.03 [1.03 [103 272 [1.01 075 [0.75 [0.75 |0.76 |0.76
41 40 41 16 0 '91 82 01 47 56 08 30
China 098 [ 098 |098 [098 /098 298 [099 [091 [091 |[0.90 |0.90 |0.90
86 83 82 68 ’ 71 70 02 11 02 80 62 48
India 099 [099 [099 [099 [0.-5 [099 [099 087 [0.87 |0.87 |[0.87 |0.87
9% 94 93 9%€ Y5 95 97 47 32 20 18 21
Korea |1.00 |1.00 |1.00 | +.OL |1.00 |1.00 |1.00 |099 |0.99 |0.99 |0.99 |0.99
06 06 05 | % 05 05 03 67 68 66 67 67
Malays | 1.00 | 1.00 | 1.00 '100 [1.00 |1.00 |1.00 |1.00 |1.00 |1.00 |1.00 |1.00
ia 01 03 ] 10 11 10 12 22 31 26 28 25
Mexico | 1.02 | 1.02 | .92 [1.02 [1.02 [1.01 [1.01 [0.75 [0.75 [0.75 |0.75 |0.75
20 21 o 22 07 99 06 28 38 47 29 51
Russia [0.99 | 099 |099 |[0.99 [0.99 [0.99 |1.00 |093 |094 |0.94 |0.94 |0.94
98 98 97 99 99 96 00 83 06 09 30 09
South | 099 [0.99 (099 (099 |099 |099 |[1.00 [0.81 |0.81 |0.81 |0.80 |0.80
Africa | 98 98 97 97 96 96 01 81 75 22 77 81
Turkey | 1.00 | 1.00 |1.00 |1.00 |1.00 |1.00 |1.00 |0.82 |0.82 |0.82 |0.82 |0.81
05 05 06 04 06 06 04 66 59 57 62 92

Source: Author's computation

Table 6: Asymmetry C.W.

Supply_ Positive

Supply_Negative

Out-of-Sample

Out-of-Sample

Count

H=1 \ H=1o\ H=30 \H=so |H=9o

H=1 \ H=1o\ H=30 \H=6o \H=90
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ries Sam Sam
Brazil |3.35 |1.12 [1.12 |1.14 |1.12 |094 |3.35 |3.35 |3.34 |3.335]3.369 | 3.38
62° |30 01 42 28 77 62° | 83° |49° |4° 1° 55°
Chile |1.42 |1.45 |1.42 |158 |1.63 |1.57 | 096 |0.97 |0.89 |1.156 |0.997 | 1.07
73 89 80 42 37 14 86 73 02 1 8 36
China | 493 |4.96 |498 [510 |5.18 [519 |5.17 |521 |500 |5.141 |5.063 |5.19
52 | 68° |48% |67° |36° |59° |56° |28 |94° |[1° 0° 95°
India |0.09 |0.09 |0.11 |0.15 |0.18 |0.10 |1.18 |1.18 |1.15 |1.164 | 1.119 | 1.04
77 61 13 57 23 97 14 43 65 6 5 85
Korea | 1.14 | 094 [1.03 |1.15 |0.98 |0.95 |0.33 |0.38 |0.36 |0.353 |0.317 | 0.40
71 74 71 99 54 97 13 27 76 6 8 40
Malay | 1.23 |1.42 [1.42 |1.43 |[1.43 |142 |158 |1.6C | 160 |1.512 |1.568 | 1.54
sia 25 36 33 20 20 44 99 18 |1 1 1 23
Mexic | 0.57 | 0.56 |0.66 |0.66 |0.43 |0.40 |225 |2.'4 |2.28 |2.351 |2.448 |2.50
0 15 66 70 45 39 01 67° 50 [43° |o0° 1° 97°
Russia {231 | 229 |2.12 [226 (226 |263 |026 |o22 037 |0.162 | 0.743 | 1.06
80° |32° [20" |00° |67° |13° |42 |15 |14 |8 8 83
South |0.59 [059 |0.56 |0.60 [0.50 |0.53 |0.74 0.76 | 0.97 | 0.886 | 0.631 | 0.66
Africa | 75 58 35 44 21 01 54 49 93 5 0 55
Turke | 0.62 | 0.61 |0.58 062 |058 |05 |+.17 |0.17 [0.19 |0.152 | 0.187 | 0.10
y 04 80 68 33 92 0. |70 15 83 6 7 41
Demand_Positive Demand_Negative
Brazil |3.88 |3.87 [3.91 |3.99 |4.10 | *.21 |2.18 |2.18 |2.16 |2.088 |2.014 | 1.87
12 |39 | 73% | 72® |12 |94® |27° |32° |63° |8 2° 90"
Chile |3.87 [3.89 [3.96 |4.02 /(- |4.03 |0.95 | 096 |0.84 |1.063]1.002 |1.04
95° | 15° | 71® | 947 ! /7% |12 |63 44 66 0 9 67
China |2.45 |255 [2.68 |95 293 [3.04 |273 [2.81 [3.00 |3.2573.330 | 3.35
99° | 94° |28° 1”9 97° |81® |97° |29° |99° |5° 1° 38°
India | 0.81 |0.81 |0.89 ;086 0.92 |0.83 |0.03 |0.13 | 0.10 |0.138 | 0.088 | 0.02
96 92 3. 84 10 05 42 91 12 2 6 80
Korea |1.98 |1.98 | 1.4 [1.86 |1.97 [2.20 [0.24 [0.29 |0.26 |0.248 | 0.250 | 0.14
40° | 77° |©oi° [ 23° [31° |74° |88 00 80 7 9 23
Malay | 1.22 |1.12 |[1.23 |1.36 |1.14 |1.12 |1.25 |1.35 |1.41 |1.421 |1.390 | 1.39
sia 56 63 36 25 23 65 89 48 11 26 1 85
Mexic | 1.78 | 1.79 |1.80 |1.82 |1.95 |2.03 |2.88 |2.86 |2.80 |2.846 |3.127 | 3.14
0 95¢ | 65° |17° |69° |46° |02° |03 |89° |23° |oO° 0° 00°
Russia | 0.25 | 0.22 |0.24 |0.05 |0.22 |0.30 |0.02 |0.04 |0.03 |0.321 | 0.120 | 0.01
13 49 34 29 25 74 84 94 20 7 0 76
South |0.81 |0.81 [0.78 [0.82 |[1.03 [0.99 |031 |031 |0.24 |0.358|0.379 | 0.42
Africa | 92 73 77 15 01 36 76 70 84 8 0 63
Turke |1.62 | 161 |1.62 |1.69 |1.67 |1.62 |0.29 |0.29 |0.34 |0.393 | 0.409 | 0.45
y 09 88 57 70¢ | 83° |18 74 02 40 2 5 01
Risk_Positive Risk_Negative
Brazil [ 251 [ 251 |250 [2.53 [250 [253 [1.19 |1.20 |1.18 [ 1194|1352 | 153
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46° |26° |90° |15° |50° [34° |75 |50 |81 |1 1 20
Chile |3.06 [3.07 [3.09 |3.13 [3.15 322 |174 |175 171 |1719 |1.891 | 1.93
34 |11* |03® [17° |05° |55° |51° |35° [40° |7° |5° |55
China |4.93 (496 498 |516 [518 |519 |3.71 |3.75 [3.68 |3.870 |4.011 | 4.02
52° |68 |48° |07° |36° |59° [02° |19° |43° |9° |9° |85
India | 0.14 |0.14 [0.09 |[018 |0.16 (012 |1.58 |1.59 |1.55 |1.651 |1.584 |1.48
54 |64 |49 (38 |61 |68 |99 |06 |58 (3" |7 64
Korea | 0.48 |0.45 |0.48 |0.49 |0.49 |0.60 |0.00 |0.02 |0.04 |0.032|0.016 |0.08
21 |52 |00 |06 |61 |68 |22 |8 |45 |9 4 69
Malay | 1.52 |1.47 |1.45 |142 |142 142 |[020 |0.21 |0.22 |0.221(0.2230.22
sia 62 |45 |88 |68 |01 |36 |12 |66 (31 |4 2 45
Mexic |3.53 |3.51 |3.50 |3.56 |3.78 [3.77 |225 |22/ |228 |2.351 2448 |2.50
0 00° |93° |99° |55° |72° |34° |67° |50° ;13" |0” |1° |97°
Russia | 0.01 {0.03 |0.37 |038 |0.09 [038 |048 |0.'8 |0.47 |0.343|0.314 |0.34
55 |33 |35 |11 |98 |44 |18 s, |24 |6 73 | 9%
South |0.24 |0.24 |0.24 {029 |039 |037 |106 | . |108 |0.936 |1.072 |1.04
Africa |74 |87 |77 |79 |48 |8 |0» |23 |12 |6 8 77
Turke [0.07 {0.05 |0.06 | 003 [0.01 011 | 0.2 |0.03 |0.01 |0.049|0.029 | 0.17
y 07 |65 |56 |68 |8 80 157 20 |71 |4 0 42

See note in Table 4.
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This study examines the predictive prowess of oil shocks and stock returns.

Oil shock is computed using Ready’ (2018) approach.

Dataset is constructed for the emerging countries.

Results show that oil shock is an important determinant of stock returns.
The predictive power on oil shock is heterogenous.
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