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This study examines the profitability of a cross-asset time-series momentum strategy (XTSMOM ) constructed using past changes
in crude oil-implied volatility (OVX) and stock market returns as joint predictors. The authors show that employing the past
changes in OVX in addition to past stock returns helps better predict future stock market returns globally. The XTSMOM
outperforms the single-asset time-series momentum (TSMOM) and buy & hold strategies with higher mean returns, lower
standard deviations, and higher Sharpe ratios. This study contributes to the literature on cross-asset momentum spillovers as
well as on the impacts of crude oil uncertainty on stock markets.

Introduction

In their seminal work, Jegadeesh and Titman (1993) show that in U.S. stock markets, past winners (losers)
continue to be winners (losers) over the next six months to a year. Similar patterns have been documented
in various asset classes, including international stocks (Rouwenhorst, 1998), bonds (Jostova et al., 2013),
commodities (Miffre and Rallis, 2007), and currencies (Menkhoff et al., 2012). Moskowitz et al. (2012)
introduce the time-series momentum (TSMOM) strategy, which is determined only by an asset’s past
returns—that is, prior one- to twelve-month returns positively predict future returns for different asset
classes (see also Goyal and Jegadeesh, 2018; Kim et al., 2016). In a recent study, Pitkdjarvi et al. (2020)
propose a cross-asset time-series momentum (XTSMOM) strategy using past bond and stock returns as
predictors and find that the XTSMOM strategy outperforms a single-asset TSMOM strategy. Past bond
returns are positive predictors of stock returns, whereas past stock returns are negative predictors of bond
returns. In this paper, the authors incorporate the option-implied oil price volatility in XTSMOM to predict
stock returns around the world.

Relevance of the Research Question
Many empirical studies have reported the negative effects of oil price uncertainty on economic growth

and stock returns. Pindyck (1991) shows that if an investment’s cash flow is dependent on the oil price,
companies (particularly oil companies) postpone irreversible investment decisions in response to
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increasing oil price uncertainty. Elder and Serletis (2010) highlight that oil price uncertainty depresses
current investment. They show that oil price volatility has a negative effect on investment, consumption,
and aggregate output in the U.S. Jo (2014) finds similar results for global economic activity. Kellogg (2014)
finds that oil and gas firms reduce their investment (proxied using their oil-drilling activity) when oil-
implied volatility increases. Nonejad (2020) shows that crude oil price volatility improves the short-term
forecast of the U.S. real gross domestic product (GDP) growth rate.

The predictive power of oil price uncertainty (measured by oil-implied volatility) on stock markets can be
explained by the funding constraints of financial intermediaries. Christoffersen and Pan (2018) explain
that because they are active in multiple markets, financial intermediaries finance their trades using their
own capital and/or collateralized borrowing from other intermediaries. When oil-implied volatility is high,
oil derivatives market margins increase and these intermediaries face more capital constraints, leading to
less investment activity. Christoffersen and Pan (2018, p. 5) report that “after the financialization of
commodity futures markets in 2004—2005, oil volatility has become a strong predictor of returns and
volatility of the overall stock market.”

Given all this evidence, this study examines whether crude oil price uncertainty (measured by the crude
oil volatility index) can be employed as a trading signal for a profitable trading strategy. To do so, the
authors combine signals from the past stock market return with the past OVX changes in a XTSMOM
strategy.

Data and Methodology

This study uses crude oil, stock market, and economic data at a monthly frequency from various sources.
As a measure of crude oil volatility, the authors use the Crude Qil Exchange Traded Fund (ETF) Volatility
Index (OVX), obtained from Refinitiv Datastream. The OVX is an estimate of the expected 30-day volatility
of crude oil as priced by the United States Oil Fund (USO). The CBOE first published the OVX on May 9,
2007. Thus, the sample period is from May 2007 to August 2021.

With respect to stock market data, the authors obtain the monthly MSCI total return index (in USD) for
various countries from Refinitiv Datastream?. This study considers U.S. investors who take a position in
international stock markets to exploit the XTSMOM strategy and invest in the U.S. risk-free rate (U.S. one-
month interest rates from Kenneth French’s website) when they do not take a position. The sample
includes 44 oil-importing and 15 oil-exporting countries, a total of 59 countries. The final sample consists
of 8,220 country-month observations.

Finally, this study collects information on several economic fundamentals such as industrial production,
the unemployment rate, and the inflation rate. These macroeconomic data are collected at a monthly
frequency from Refinitiv Datastream.

The authors compare the single-asset time-series momentum (TSMOM) strategy with the cross-sectional
time-series momentum (XTSMOM) strategy. The single-asset TSMOM strategy takes a long (short) position
in the stock market index of country i in month t if its prior-month excess return is positive (negative). The
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position is held for one month, after which the previous steps are repeated. Specifically, the single-asset

TSMOM strategy excess return, rtTSMOM‘l , is calculated as follows:

rtTSMOM'i = Sign(rt‘iil) : rte'i . (1)

A diversified TSMOM portfolio is formed with this single-asset TSMOM return series by taking an equal-

yN  TSMOM,i
_ Zi=1"¢

weighted average of the individual assets’ TSMOM returns—that is, TSMOM, = EE— where i is

the country, and N is the total number of countries in the sample.?

The XTSMOM strategies are constructed by incorporating the cross-asset predictor as well as the single-
asset time-series predictor. More specifically, the XTSMOM takes a long (short) position in a given month
if the past monthly stock market excess return is positive (negative) and that of the OVX change is negative
(positive). Otherwise, the risk-free asset is held—that is, the one-month U.S. interest rate. The position
is held for one month and then the previous steps are repeated. The XTSMOM excess returns, rtXTSMOM'i,

for country i in month t are obtained as follows:

+rhif sign(r?)) > 0 and sign(AOVX,_;) < 0
XTSMOM,i _ . .
£ b= —rtif sign(r?) < 0 and sign(AOVX,_,) > 0 (2)
0, otherwise.

A diversified cross-sectional TSMOM portfolios, denoted XTSMOM, is formed by taking equal-weighted
N _XTSMOM,i
averages of the XTSMOM returns on individual assets—that is, XTSMOM, = Z‘”GT, where i is the

country, and N is the total number of countries in the sample.
Results

Focusing on a lookback period of one month, the authors assess the predictability of the signs of the lagged
equity market return and the lagged OVX changes (AOV X;_;) as predictors of future stock market returns
in a pooled OLS regression. The authors find that the sign of the lagged OVX changes is negative and
significant (—0.010 with t-stat. =—2.24). This result suggests that stock returns are 1.00% lower per month
when the one-month lagged OVX change is positive, i.e., when the crude oil implied volatility increased in
the previous month. Adding the one-month lagged OVX change increases the adjusted R? from 0.33% to
1.79% compared to the single-asset model with one-month lagged stock returns. The authors find that
the predictive power of oil price uncertainty for the stock markets can be explained by the funding
constraints of financial intermediaries.

Table 1 reports the performance of the XTSMOM and TSMOM strategies together with the buy & hold
strategy, which is used as a benchmark.? The performance is reported for all the countries (Panel A), oil-
importing countries (Panel B), and oil-exporting countries (Panel C). In Panel A, the buy & hold strategy
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obtains a positive mean excess return of 0.41% per month (5.03% per year) but is statistically insignificant.
The TSMOM strategy obtains a positive mean excess return of 0.52% per month (6.42% per year), also
statistically insignificant.

Notably, the XTSMOM outperforms all the other strategies, with a mean excess return of 0.79% per month
(9.90% per year), significant at the 5% level, and a monthly Sharpe ratio of 0.175. The authors test for the
difference in mean returns using a t-test of differences in means between XTSMOM versus buy & hold
(Hi: Meanyrsyom — Meanggy = 0) and XTSMOM versus TSMOM (H,: Meanyrspyom — Meanrsyom =
0). The null hypothesis is rejected in both cases at the 5% level with t-statistics of 2.30 (H,) and 2.07 (H,),
confirming that the XTSMOM mean return is economically and statistically superior to those of the two
alternatives. The authors also test the significance of the Sharpe ratios using Opdyke’s (2007) Sharpe ratio
test with the null hypothesis that the Sharpe ratio equals zero (Hs: SR; = 0 for any strategy j). Again, the
null hypothesis is rejected at the 1% level (p-value of 0.004) for the XTSMOM strategy, suggesting that the
risk-adjusted performance of XTSMOM is also statistically and economically significant. The XTSMOM
portfolio also has lower risk, with a lower standard deviation and similar kurtosis but more positive
skewness than those of the TSMOM.

These results are consistent for both the oil-importing (Panel B) and oil-exporting (Panel C) countries. The
authors test the difference in mean returns for the XTSMOM strategy between the oil-importing and oil-
exporting  countries in Panels B and C, respectively (Hy: Meanyrsyom(exporting) —
Meanyrspom(importing) = 0). However, no significant statistical difference between the mean returns is
found, with a t-statistic of 1.44.

Table 1
Performance of Various Trading Strategies (with notes on the next page)

Mean (%) t-stat Std. dev. (%) Sharperatio Opdyke p-value Skewness Kurtosis

Panel A: All countries

Buy & Hold  0.407 [0.76] 0.068 (0.194) 6.760
TSMOM 0.520 [1.63] 0.114* (0.053) 12.740

XTSMOM 0.794** [2.24] 0.175%** (0.004) 12.610

Panel B: Oil-importing countries

Buy & Hold 0.378 [0.71] (0.420) 6.468
TSMOM 0.472 [1.55] (0.150) 11.961

XTSMOM 0.751%* [2.20] (0.014) 12.016

Panel C: Oil-exporting countries

Buy & Hold 0.498 [0.88] 0.080 (0.318) 7.049

TSMOM 0.669* [1.74] 0.132%* (0.056) 11.545

XTSMOM 0.925** [2.29] 0.188%** (0.004) 12.466
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Notes: This table reports the summary statistics, such as the mean, t-statistic, standard deviation, Sharpe ratio, Opdyke’s (2007)
Sharpe ratio p-value (whose null hypothesis is that the Sharpe ratio equals zero), skewness, and kurtosis of the excess returns
of various trading strategies, such as buy & hold, TSMOM, and XTSMOM. Descriptive statistics for all countries, oil-importing,
and oil-exporting countries are presented in Panels A, B, and C, respectively. Newey-West corrected t-statistics are reported in
square brackets. *, **, and *** represent significance at the 10%, 5%, and 1% levels, respectively. The sample period is from
May 2007 to August 2021.

Figure 1 plots the future value of $1 invested with the buy & hold, TSMOM, and XTSMOM strategies.
Consistent with Table 1, the XTSMOM strategy outperforms both TSMOM and buy & hold, with final
earnings of $3.61 at the end of our sample period. In comparison, the TSMOM and buy & hold strategies
have final earnings of $2.26 and $1.62, respectively.

Figure 1
Future value of $1 Invested with the Trading Strategies
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Notes: This figure plots the future value of $1 invested with the buy & hold, TSMOM, and XTSMOM strategies for all the
countries in May 2007. The strategies include the U.S. one-month risk-free rate. The sample period is from May 2007 to August
2021.

Conclusions

This study documents a cross-asset time-series momentum (XTSMOM) strategy in crude oil volatility and
international stock markets. Using a sample of 59 stock markets in 44 oil-importing and 15 oil-exporting
countries, the authors show that past stock excess returns are positive predictors and past crude oil-
implied volatility index (OVX) changes are negative predictors of future stock market excess returns. This
XTSMOM strategy outperforms the TSMOM in terms of larger mean excess returns, lower standard
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deviations, and higher Sharpe ratios. The predictive power of oil price uncertainty for the stock markets
can be explained by the funding constraints of financial intermediaries. This study complements
Christoffersen and Pan (2018), who highlight the importance of funding liquidity constraints, by
incorporating a “faster signal,” proxied by lagged oil-implied volatility, in a cross-asset time-series strategy.
This study finds that OVX changes can serve as a significant predictor of global stock markets.

Endnotes

1 The Morgan Stanley Capital International (MSCI) stock index is often tracked by exchange-traded funds (ETFs) and futures
contracts in different countries (Angelidis and Tessaromatis, 2017). Hence, using the MSCI stock market index is realistic to
ensure that the XTSMOM strategy is feasible.

2 Disentangling the TSMOM from risk parity investment is not trivial (see, e.g., Kim et al., 2016). The authors therefore follow
Pitkajarvi et al. (2020) and do not apply volatility scaling in the TSMOM strategy.

3 The buy & hold strategy invests equally in all the countries and maintains a long position in our holding period, which is one
month. The same process is repeated for subsequent periods.
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