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Abstract

In this paper, we establish the process of building up knowledge in oil markets using market observables from oil derivatives
trading activity and a measure of academic publication volume. We establish the way in which knowledge feeds back into
market activity via the channels of different regulation policies. Employing a textual analysis based on information from
Web of Science and Scopus databases, we build our knowledge proxy using the total number of publications, and run a
cointegration test for the 2000 to 2020 period against two measures of trading activity. We find leadership of the market
activity variable when considering the whole sample. The influence of knowledge on market activity is captured in the
aftermath of the Global Financial Crisis. Furthermore, the interaction of both variables is reinforced in 2014 after the final
implementation of the Volcker rule and during the onset of the crude oil price collapse. Our results shed light to the need
of monitoring the joint dynamics of publishing and trading activity to improve the resource allocation and financial product

innovation process.
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Introduction

Over the past three decades, large literature has emerged
addressing the determinants of crude oil prices since the
detection of their drivers is decisive in the optimal allocation
of economic resources and trading activity. The 2008 boom
and bust episode, coupled with the almost simultaneous
development of the Global Financial Crisis (GFC), focused
the attention on the impact of the crude oil market in the
global financial systems, and provoked massive research
(see Smyth & Narayan, 2018) and a parallel rise in the trad-
ing activity.

In general, academic papers use market information to
build improved financial theories that then contribute to a
better understanding of the financial markets and the global
economy. In this paper, we analyze the relationship between
research publications and trading volumes, specifically in the
crude oil field, to establish the way in which knowledge
feeds back into market activity and vice versa.

There are several reasons that explain the rapid surge in
oil trading activity over the first two decades of the new cen-
tury. Among them, portfolio diversification purposes, in the
context of the GFC, given the low correlations that commod-
ities exhibit with other financial assets have played a signifi-
cant role (see Cheng et al., 2015; Gorton & Rouwenhorst,
2006). Besides, the permissive regulation during the pre-cri-
sis years also became a main driver of the increased amount

of liquidity into commodity markets, especially seen in the
oil one (Caballero et al., 2008; Gkanoutas-Leventis &
Nesvetailova, 2015). This process ended in the aftermath of
the GFC with the introduction of the Volcker provision and
the Dodd Frank Act limiting proprietary trading by commer-
cial banks. Since the Volcker rule took effect in 2014, overall
market liquidity changed, including volumes traded in the oil
futures and options markets.

However, the relevance of the oil market is not only evi-
denced by the vast amounts of trading volumes but also by
the quantity and quality of papers published in this area.
Unfortunately, while the determinants of the crude oil price
and market fundamentals have received enormous attention
in the academic literature over the last two decades, the focus
on the relationship between market activity and academic
publications is limited. The work of Brooks et al. (2019) as
well as McLean and Pontiff (2016) constitute important
exceptions. The former uses a mixed method approach to
address the impact of research on the financial industry and
society analyzing the best publications and topic trends in the
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top ranked journals. The later analyzes post publication
return patterns to assess the predictability of cross sectional
stock returns. In a related vein, Smyth and Narayan (2018)
provide a survey of the literature that scrutinizes the effect of
oil prices on stock returns highlighting the massive increase
in oil publications seen over the last two decades.

The relevance of the research activity as another measure
of the importance of the crude oil market is given by its influ-
ence in the market activity. That is: academics attention
arises from changing market volumes and prices (due to
demand and supply factors) and their interest is crystallized
in increased research activity and papers published. As a
result, the knowledge recorded in these publications, influ-
ences posterior market activity (as in McLean & Pontiff,
2016, who found that research affects stocks prices). At the
same time, only liquid markets offer reliable data for finan-
cial research. For these reasons, the financial trading activity
and the publishing activity are expected to share common
trends, and the consciousness of the relationship between
them becomes essential for market participants, since, a
deeper understanding leads to more successful subsequent
design of regulatory interventions, hedging strategies, and
pricing mechanisms.

Our work aims to contribute to this literature strand by
examining the extent to which the increased oil trading activ-
ity was accompanied by a parallel rise in research interest. In
order to do so, we model the relationship between both vari-
ables by establishing a cointegration analysis between the
number of publications in rated journals and the trading
activity.

To build up the stock of knowledge regarding the oil mar-
ket, we apply textual analysis (a word base classification
scheme) to create a quarterly time series variable for the
level of publications and analyze it jointly with a quarterly
time series of aggregate trading activity in the futures and
options markets. By doing so, we address the demand in
Brooks et al. (2019) of conducting financial research using
different methodological approaches.

We proceed stepwise; first, we apply a cointegration anal-
ysis following the methodology used in previous literature to
study long-term relationships between low frequency vari-
ables that are structurally related.

Our results reveal cointegration between the oil-related
publishing productivity and the trading activity during the
2000 to 2020period, in which the number of papers pub-
lished follows the volumes of aggregated futures (and options
on futures) traded. We therefore contribute to literature by
demonstrating that research and trading activities are cointe-
grated, crucially cementing the joint evolution of the two.

Second, we address the recent literature that acknowl-
edges the importance of 2008 and 2014 in crude oil prices by
incorporating the shocks arising from the boom and bust
cycles leading to the GFC and the 2014 crude oil price col-
lapse in our study (Baumeister & Hamilton, 2019; Figuerola-
Ferretti et al., 2020). By doing so, we document how

knowledge feeds back to the market and affects trading
activity in the aftermath of the GFC. We contend that the
Granger Causality evidence of price leadership from pub-
lishing activity into the market activity arises via the channel
of imposing different regulation schemes in the post crisis
era. Otherwise, in the aftermath of the 2014 price debacle
and with the definitive implementation of the Volcker rule,
there is Granger Causality in both directions.

To our knowledge, there is no previous research regarding
the relationship between the trading volumes and the aca-
demia research productivity in financial assets. In this paper,
the oil market is analyzed to gain insights of the influence of
one on another. This is relevant (i) since market traded vol-
umes and the assets’ liquidity are needed to make data used
by researchers reliable, and (ii) to reveal the influence of
researchers and regulators in market activity. Our findings
suggest that knowledge feeds into the regulation process and
provokes changes in practitioners’ activity propelling inno-
vation in financial assets. These new vehicles emerge to
minimize the regulation impact and imply the maintenance
of derivatives traded volumes.

The rest of the paper is organized as follows. Section 2
provides a detailed analysis of the publishing and market
activity variables construction and discusses the role of the
regulation process. Section 3 presents the methodology used
in the cointegration analysis. In section 4 we report the
empirical results for the cointegration framework. In section
5 we take account of the post crisis regulation era and ana-
lyze the interaction between trading activity and the publica-
tion process in three subsamples. Section 6 concludes.

Data Description

The Publication Variable

We quantify the influence of the surge in oil publishing activ-
ity by means of a text search-based methodology. This word
base classification scheme captures the number of oil pub-
lished papers using a tittle search technique that converts
qualitative information into quantitative measures. Textual
analysis has been widely applied in the finance literature to
study the impact of text-based information on stock returns
(e.g., Loughran & McDonald, 2011; Tetlock et al., 2008)
demonstrating that it represents an efficient alternative to
capture relevant sources of information. Other authors such
as Fernandez-Perez et al. (2020) concluded that text-based
measures (in their work, google trends) account for the
futures price variation observed in the market.

The search of articles that include “oil” in the title is lim-
ited to two of the best high-quality academic research data-
bases: Web of Science (WoS) and Scopus. We focus our
search using them in preference over others as they include
guaranteed scientific content, strict filtering and anti-manip-
ulation policies, and offer valuable resources for searching
and collecting metadata (Aksnes et al., 2019; Martin-Martin
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Figure 1. Oil publications in WoS and Scopus (in units per year) displaying academia’s activity regarding this asset between 2000 and

2020.

et al., 2018). Thus, we consider that these two databases
gather the qualified and relevant scientific research on the
target topic and assume that those oil publications that are
not captured by them evolve under a similar process. We
restrict the category to Business Finance or Economics in
WoS and to Economics, Econometrics and Finance in
Scopus, and reduce the type of papers to articles in both
cases. We combine the results to identify the relevant papers
published related to oil, taking into account those, which
appear in both. By doing so, we obtain 5,315 pieces pub-
lished between 2000 and 2020 (see papers found in Q4 2020
as illustration in Supplemental Appendix A).

As shown in Figure 1, the publishing process within the
crude oil market has been very significant and immersed in a
bullish trend. This academia productivity is partly driven by
the financialization discussion (e.g., Cheng & Xiong, 2014;
Gkanoutas-Leventis & Nesvetailova, 2015; Irwin & Sanders,
2012; Stoll & Whaley, 2011; Tsvetanov et al., 2016). It is
also enhanced by the effects of the oil shock of 2007 to 2008
(Hamilton, 2009; Soros, 2008), the subprime crisis (Caballero
et al., 2008) and the crude oil Shell revolution within the
2014 crude oil price collapse (Baumeister & Kilian, 2016;
Kilian, 2017). The commodities literature has also shown the
increased demand of this asset for diversification purposes
(Cheng et al., 2015) and the relevance of new Exchange
Traded Products (ETPs) and index investing (Corbet &
Twomey, 2014; Guedj et al., 2011; Marszk, 2017; Stoll &

Whaley, 2010). The bubble testing methodology is also
applied to crude oil markets by Caspi et al. (2018) and
Fantazzini (2016), among others.

The prolific research outcome shown in Figure 1 repre-
sents a cloud of articles with different academic impact. These
research data is expected to be related to oil market volume
variables if they truly represent oil related knowledge. To
gain the deepest level of data granularity in benefit of signifi-
cant results, this paper segregates the research productivity in
quarterly data. A more refined classification and higher fre-
quency data would make the underlying mechanism stronger.
Unfortunately, the journal’s issue publication date is often set
at lower frequencies, thus, we are using the deepest in detail
available publishing data (quarterly data) to ensure the most
meaningful results, but acknowledge the implied limitations.
Therefore, this work should be considered exploratory analy-
sis to test how knowledge interacts with the market.

Metrics of Market Activity

To build up the variable assessing trading volumes we use a
complete set of quarterly data of aggregate futures volumes
(the total volume for all contract maturities available),
obtained from Bloomberg, for the 2000 to 2020 data period.
We compile the Intercontinental Exchange (ICE) Brent
Crude and the Chicago Mercantile Exchange (NYMEX/
CME) Crude Oil futures and options contracts.
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Figure 2. Time series evolution of aggregate number of oil futures and options contracts (in billion barrels) traded in ICE and CME.

Daily data on total futures volumes are converted into
quarterly data by aggregating across contracts and days
within a quarter.

Figure 2 illustrates the time series evolution of aggregate
number of oil futures and options contracts traded in ICE and
CME, showing an overall bullish trend that includes the
deceleration in the 2010 to 2014 post crisis era and the
unforeseen decline emerged in the COVID-19 Pandemic.

The Evolution of Regulation and the Emergence
of Exchange Traded Products

In this section, we address how the 2014 Volcker rule affected
the negotiation in the financial markets.

Several major legislative responses were signed into law
after the 2008 financial crisis. The Volcker rule was initially
passed as Section 619 of the Dodd—Frank Wall Street Reform
and Consumer Protection Act in July 2010. It represents the
most significant constrain on banks activities since the Great
Depression. It restricts banks from engaging in proprietary
trading, including commodity futures trading, if it is not for
market making or to facilitate client positions. While it was
supposed to be implemented in July 2010, it was finally con-
cluded in December 2013. It became effective in April 2014
although its full implementation was delayed until July 2015
(see Allahrakha et al., 2019). Consequently, several banks
partially or totally closed their proprietary trading business.

This stronger regulation could be expected to have a neg-
ative effect on market activity. Nonetheless, as depicted in

Figure 2 and in opposition to other markets such as the Credit
Default Swap (CDS) market, the oil derivatives trading
activity did not decrease. Although many big players killed
off some trading operations, pulled money from certain
investment funds, and ceased other activities that would con-
flict with the rule’s restrictions, the overall volumes in oil
futures market did not deteriorate due, among others, to the
increasing popularity of the Exchange Traded Products
(ETPs). The ETPs market became a good alternative for
commodity investors and kept the activity in the futures mar-
ket at high levels since first introduced in 2004 in the U.S.
(State Street’s SPDR Gold Trust v, issued on November 12).

According to the International Financial Law Review
(IFLR) of February 2014 the Volcker rule prohibits a bank-
ing entity from participating in proprietary trading with
financial instruments (subject to certain exceptions) such as
commodity derivatives. It also prohibits it from acquiring
covered funds, but in this case, they do not include registered
investment companies (e.g., mutual funds, registered closed-
end funds and Exchange Traded Funds -ETFs-). Therefore,
the new regulatory environment after the 2008 to 2009 finan-
cial crisis made institutional investors use ETPs as substitute
for derivatives trading (see Lettau & Madhavan, 2018). This
was also encouraged by the inclusion of mandatory central
clearing provisions in the Dodd-Frank Act forcing counter-
parties to use exchange-traded derivatives or to clear Over
the Counter (OTC) transactions through a central counter-
party-clearing house (CCP). Consequently, the ETFs com-
modity trading volume reached 40% of total commodity
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trading in 2013. This is explained by the combination of the
following events, which contributed to the surge of the pas-
sive investment vehicles to a $5 trillion industry as of the end
of April 2018 (according to independent ETF and ETP
research and consultancy firm ETFGI): (i) banks were forced
to shed large inventories to bolster their balance sheets, (ii)
retail investors were looking for risk diversification alterna-
tives, (iil) hedge funds, pension plans and insurers were
searching for more efficient commodity trading, (iv) ETPs
lower fees, tax-efficiency, intra-day-market-liquidity, and
full transparency.

Since ETPs’ need to be synchronized with the price of the
underlying portfolio, trading activity in these assets translate
to the underlying securities negotiation (in many cases, com-
modity futures, as relatively few such products gain their
exposure by holding physical commodities that cannot be
stored or involve high marginal storage costs). Furthermore,
due to the maturity term of the futures used for the construc-
tion of these exchangeable trade funds, the continuous roll-
over of the positions implies the permanent trading of these
contracts (Rondinone & Thomasz, 2016).

The overall result is that while the Volcker rule lowered
long term volumes in general derivatives trading, the oil
futures activity kept stable during the 2010 to 2014 “pre
Volcker rule” period (as classified in Allahrakha et al., 2019)
and returned to its bullish trend during the “post Volcker
rule” era, until the oil price shock emerged in the COVID-19
Pandemic (futures and options volumes halved between
2020Q1 to 2020Q3 as shown in Figure 2).

Bearing in mind all these considerations, and since the
stronger regulation arose partly due to the ongoing policy
debate in academic papers, we expect our publications vari-
able to have a stronger effect in the aftermath of the GFC and
find important to investigate empirically the sign of the
impact of publications on trading activity.

Methodology

We use the cointegration approach to analyze the long-term
relationship between the publications and the trading volume
variables. The purpose is to examine whether publications
explain oil future traded volume changes and vice versa.
Under the presence of non stationary variables, we test
whether there is a long run linear combination between the
variables that is stationary. The finding of cointegration
implies that market volumes and publications are integrated
together in a way that they cannot move away from a long-
term equilibrium relationship.

Let Pub, be the total number of publications in the crude
oil market in time . Let Vo/, be the level of market activity in
the given market. We assume that both variables are related
in the long run as academics follow the markets in order to
address in their research the relevant questions. Academics
also require liquid markets for reliable data. Additionally,

policymakers follow the academic debate and regulate using
solutions offered by research papers. Consequently, we
expect volumes traded in the derivatives oil market to govern
the price discovery process, and therefore, the cointegrating
error is represented as:

Pub,_B, +B,Vol, +z, €]

If both variables are cointegrated, they can be represented
by means of the following error correction model,

APub, APub, P
[ u ’j:[alj[zt_&+klags( 3 ’1]+ utVl (2)
AVol, o, AVol, u””
z, = Pub, =By =B Vol

In order for the VECM to be well defined, the following
conditions should be satisfied:

I. If o, and a, are both statistically significant, they
must have opposite signs, as predicted by the theo-
retical result in (2). This implies that, if there is a
change in the equilibrium error, so that for instance
Pub, is greater than its replicating long term level
(z,> 0), then Pub,is expected to fall in the next period
while Vol, should increase in order to restore equilib-
rium. In this case, o, will be negative and o, positive.
If only one parameter is statistically significant, the
related variable will restore equilibrium.

II. Ifz,>0 and the publication variable was contributing
significantly to price discovery, o, will be negative
and statistically significant as Pub, adjusts to incor-
porate new information. Similarly, if the market-trad-
ing variable were important for price discovery, then
o, would be positive and statistically significant. If
both coefficients are significant then both variables
contribute to price discovery. The existence of coin-
tegration means that at least one variable has to
restore long run equilibrium, implying that the given
market is short term inefficient. If the adjustment of
both prices is immediate and independent of the coin-
tegrating error (o, =o,,=0) there is no VECM and no
price discovery.

II. In the VECM framework, Vo/, and Pub, variables are
modeled to converge to each other to restore equilib-
rium. The adjustment coefficients (o, and o,) mea-
sure the speed by which o/, and Pub, adjust to long
run equilibrium. This is slow when the parameter is
close to 0, and fast when it is close to 1. In the case
where o,is different from zero and o.,=0 the trading
activity variable Vol, does not adjust to the publishing
activity Pub, as it is essentially the common factor or
efficient price.
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Figure 3. Time series evolution of total volumes traded in the oil futures and option markets (CME and ICE) versus the total number

of oil publications (units).

Empirical Estimation

In this section, we analyze the relationship between the trad-
ing process and the publication activity for the whole sample
by means of a cointegration framework. By doing so, we use
an alternative approach to the oil market broadening the
boundaries of research with new methods and different types
of data, as requested by part of the Academia (see Brooks
et al., 2019, and Gippel, 2015, among others).

At this point, it is important to note that we are essentially
working with the lower bound of the publication variable in
terms of information discovery. This is because papers are
available online well before their formal publication date,
which is used for the construction of our publication vari-
able. This variable is however easy to identify and consistent
with McLean and Pontiff (2016) who acknowledge that the
publication date provides only a proxy for when market par-
ticipants learn about a predictor.

Figure 3 shows the time series evolution of the number of
papers published in the oil market jointly with the aggregate
number of futures and options traded on both the ICE and
CME markets, measured in billion barrels. We can see that

both variables evolve very closely suggesting that there
might be cointegrated.

In what follows, we measure trading activity using two
quarterly metrics (i) aggregate futures contracts traded in
ICE and CME. These are aggregated taking into account the
1,000 barrels contract multiplier. We use the log of this vari-
able, which is denoted as the futures volume variable Volf,.
The second metric we use to measure market activity is (ii)
the log of aggregated futures and options contracts traded in
the two exchanges Volfo, This adds to the aggregate number
of oil futures contracts traded in the market the aggregate
number of futures underlying the oil options contracts traded.
Option markets are important because of their forward-look-
ing nature. Their prices provide a measure of investor’s
expectations about future market conditions.

In order to measure publishing activity, we add the number
of publications containing the word “oil” in the tittle in each
quarter. The total number of publications is denoted as Pub,.

For the purpose of establishing the empirical relationship
between the two variables, we perform a cointegration analy-
sis between (Volf—Pub,) and (Volfo~Pub,) and model the
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Table I. Augmented Dickey Fuller Test: Crude oil Market. Table 2. Augmented Dickey Fuller Test on Residuals Series.
ADF test t stat p-value ADF test z, t stat p-value
Pub, 2.999 1.000 z, -3.305 018
APub, -10.764 .001 Z,, -3.304 018
Volf, -0.931 774 ] ] o
AVolﬂ —10.446 000 Note. This tab.Ie shov.vs Augmented D|cI.<ey Fuller test statistics for the

null hypothesis of unit roots on the residual series z, t and z,t. The
Volfo, -0.992 753 former (z, t ) is the residual for the OLS regression for the number of
AVolfo, -10.447 .000 oil publications (Pub,) on the oil futures volumes (Vol,) while the later

Note. This table shows Augmented Dickey Fuller test statistics for the null
hypothesis of unit roots on the level (and first differenced) series (Volf,
Pub,, and Volfo ) for quarterly data covering the 2000 to 2020 period in the
crude oil market. MacKinnon (1991) one-sided critical values are used.
The BIC criteria is applied to calculate the optimal lag length.

interaction between both series by means of a VECM model.
The underlying presumption is that both pairs measure a
common factor, which is the relevance of the crude oil mar-
ket, and that academic publications are a crucial component
of the development of the oil market activity.

Cointegration and Granger Causality techniques have
extensively been used in the energy related literature to
model long term and short-term dynamics between two inte-
grated variables (e.g., Belke et al.,, 2011, and references
therein using cointegration to test the energy consumption-
growth nexus). This literature acknowledges the presence of
non-stationarity in the data and performs cointegration anal-
ysis based on the Engle and Granger (1987) two-step proce-
dure to test for cointegration and to estimate VECM models
(the energy consumption-growth nexus has also used multi-
variate estimators such as Johansen (1991) and more recently,
panel-econometric methods, to test for unit roots, and cointe-
gration relations). Additional examples of the application of
the Engle—Granger approach within the energy consumption
and growth literature include Jumbe (2004) and Belloumi
(2009). Note that, as it is the case in this study, this literature
relies on low frequency data.

Because we analyze the long-term behavior of two vari-
ables we concentrate on the Engle-Granger two-stage test
(see Engle & Granger, 1987). The underlying requirement is
that both the publishing process and trading activity are non-
stationary or I(1). Hence any equilibrium between these vari-
ables requires that the error term in equation (1) (z,) is
stationary. This will ensure that the two variables will only
deviate temporarily from the equilibrium path. Therefore, we
first perform a unit root test on the log level series. In case of
evidence of non-stationarity in the paired variables, we then
perform the same test on the residuals. Augmented Dickey
Fuller test results are reported in Table 1 for the publication
variable Pub, and for the two metrics of market activity Volf,
and Volfo,. We find that the three variables exhibit unit roots
and we thus proceed to test for cointegration by performing
the unit root test on the residuals series (z, , and z,) of the
paired variables Volf—Pub, and Volfo,—Pub,. Results reported

(z,1) is the residual between the number of publications and the futures
and options variable (Volfo,). Quarterly data is used covering the 2000 to
2020 period in the crude oil market. MacKinnon (1991) one-sided critical
values are used. The AIC criteria is applied to calculate the optimal lag
length.

in Table 2 show that both residual series are stationary imply-
ing that the paired variables share a common underlying
trend.

Reported results suggest that there is cointegration
between the pairs (Volf—Pub,) and (Volfo~Pub,), so that we
proceed to estimate the corresponding VECM in Table 3.

Results reported in Table 3 show that o, is statistically
significant while o, is not significantly different from
zero. As before, the Pub, variable does all the adjustment
in terms of restoring the cointegrating equilibrium while
the Volf, (and Volfo,) variable does not react to shocks in
the long term relationship. This is consistent with the find-
ing of informational leadership in the market activity vari-
able. Indeed, the volumes variable is long and short term
efficient (note that the efficiency of the volume variable is
also reflected in a negative R?). The improved forecasting
ability of the cointegrating error in the publications’ equa-
tion is reflected in the R? (.307—.400) which is signifi-
cantly higher than that reported in the volumes’ equation.
VECM results show that predictability is slightly improved
under the use of the futures and options volume metric of
market activity as more information of trading activity is
incorporated.

We check the statistical validity of our estimations by per-
forming stability tests and analyzing the residuals of the
VECM system. The stability of the VECM system is ana-
lyzed by calculating the inverse roots of the AR characteris-
tic polynomial. Estimated results reported in Figures 1 and 2
in Appendix B show that all the roots lie inside the unit
circle.

Our results therefore suggest that over the 2000 to
2020 period trading activity can be regarded as leading the
publishing activity, which implies that the number of aca-
demic papers in the crude oil market exhibits a long term
relationship with futures and futures and options market
traded volumes. The leading nature of the market activity
variable may be enhanced by the fact that the publication
variable is based on the publication date while market par-
ticipants may learn about the publication at earlier stages.
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Table 3. Lead-Lag Analysis With Two-Dimensional VECM Model in the Crude Oil Market With Quarterly Data Covering the 2000 to

2020 period.
Panel A
APub —0.325 APub Pub 0.307
u - .
[Av . j_ (-2.982)x [Z'-"}klags(Avuh: I]{mv"'} *=lo I65]
ot 0.0862 o)\t :
(0.903)
With z, = Pub, +6.567 —1.103Volf, , k(BIC) = |
Panel B
APub 0305 APub pub 0.396
ub; | .
=| (-2526) [ 2o [+ bdags| 0 | iR
AVolfo, AVolfo.t ) | u" 0.255
~0.062
(-0.508)

With z, = Pub, +7.346 — 0.955Volfo, , k(BIC) =2

*represents significance at the 5% level.

Lead Lag Relationship Before and After
the GFC and After the 2014 Regulation
Change and Crude Oil Price Collapse

In this section, we deepen our understanding of the learning
process in the oil market by analyzing the relationship
between market activity and academic publishing metrics
within three subperiods. We consider for this purpose the
2008 boom and bust episodes and the post GFC recovery,
which has sparked interest among academics and policymak-
ers. We also analyze the moment in which the Volcker rule
becomes effective during the April 2014-July 2015 transition
period (see Allahrakha et al., 2019); that is, the final rule is
effective April 1, 2014, but the compliance period during
which banking entities must conform their activities to the
Volcker rule was extended for 1 year until July 21, 2015. This
later period is of great importance as it also sees the collapse
of the crude oil price during the last quarter of 2014. Both oil
price shocks documented in 2008 and 2014 have been exten-
sively addressed in the literature. Baumeister and Hamilton
(2019) and Figuerola-Ferretti et al. (2020) conclude that the
2008 oil shock was demand driven while the 2014 crash
emerged under excess supply conditions. Furthermore,
Figuerola-Ferretti et al. (2020) associate the 2014 supply
shock with OPEC’s announcement in November 2014. This
has been recently addressed by Lu et al. (2021) as a structural
break when modeling the relationship between WTI crude
oil and Chinese stock index futures.

We contend that both, market practitioners and policy-
makers, were highly concerned about both episodes. While
the underlying presumption under the 2008 event was the
excessive speculation driving the rise and collapse in

commodity prices (see, e.g, Masters, 2008; Soros, 2008;
US Senate Permanent Subcommittee on Investigations,
2006), the 2014 crude oil price crash coincided with the
final implementation of the Volcker rule and the start of the
US Fed tapering process (see Figuerola-Ferretti & Cervera,
2018).

Thus, in what follows, we look at the relationship between
the variables under study (Volf,, Volf,, and Pub,) incorporat-
ing the 2008 and 2014 events, as well as the regulatory
changes arisen in the aftermath of the GFC, to account jointly
for the effects of the 2008 oil price crash, the 2014 to 2015
regulation changes and the development of new commodity
investment vehicles, widely discussed in the financialization
literature.

e Subsample I from 2000Q1 to 2009 Q2: Loose regula-
tion, first oil price shock and synchronous develop-
ment of the GFC.

e Subsample II from 2009Q3 to 2014 Q4: The after-
math of the GFC and introduction of regulatory
changes.

e Subsample III from 2015Q1 to 2020 Q4: The after-
math of the second oil price shock and implemtation
of the Volcker rule.

Our hypothesis is that the effect of regulation on market
activity is negative and arises partly due to the policy discus-
sion in academic papers. This is because The Dodd—Frank
Wall Street Reform and Consumer Protection Act in 2010
and the final implementation of the Volcker rule in 2014
restricted derivatives trading activity. However, the com-
modities market financialization and the proliferation of
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Table 4. Granger Causality Test Crude oil Market.

Whole period

Subperiod |

Subperiod Il Subperiod Il

2000 Q1 2020 Q4

2000 Q1 2009 Q2

2009 Q3 2014 Q4 2015 Q1 2020 Q4

Volft + Pubt
Pubt + Volft
Volfot + Pubt
Pubt + Volfot

Frg =6.184 (0.01%)
F g =0.32 (80.78%)
Fyg =6.481 (0.025%)
Fyg =0.44 (64.35%)

F, ;5=0.008 (92.81%)
F\ 55 =0.670 (14.6%)

Fyps=1.313 (29.05%)
F, 55 =0.732 (54.22%)

-

Fio54=0.430 (65.81.%)
Fooss=3.72 (4.68%)
Fyo50=0.538 (59.4%)
Fyos0=3.592 (0.051%)

ose=11.26 (0.02.%)
1054 =6.073 (220%)
wose=11.74 (0.24%)
w054 =5:32 (3.09%)

L L |

Note. the notation A » B is to be read as “changes in A do not Granger—Cause changes in B prices.” Test statistics relate to the null hypotheses defined
in relation to equations (5) and (6). Tail probabilities are given in parenthesis. Optimal number of lags are chosen using the AIC criteria and presented as

the sub-index i in the Fi, j statistic.

ETPs enhanced trading volumes. We expect the publication
variable to have a stronger effect in the aftermath of the GFC
in response to both mayor events (the 2010 Dodd—Frank Act
and the 2014 Volcker rule). We find important to investigate
empirically the sign of the effect of publications on trading
activity to optimize the impact of regulation (see Baily et al.,
2017).

Because there are not sufficient observations for a cointe-
gration analysis under the three sub-samples, we analyze the
lead lag relationship between both variables using the
Granger causality tests (see Granger, 1969). The variable
Volf, (or Volfo,) will Granger—Cause our second variable Pub,
if knowledge of the history of Volf, (or Volfo,) contributes to
the prediction of Pub, and vice-versa. This test is imple-
mented by regression of Pub, on lagged values of itself and
Volf,, (or Volfo,) under the crude oil case.

We therefore consider the following VAR model:

k k
APub, = a, + Zﬁl,iAPubH +ZY1,iAV01fH te  (4)

i=1 i=1

k k
AVolf, = a, + DSZ’iAPub,_i +Zy2,iAVolf,_i +ey,
i=1 i=1

The VAR model for the market activity variable that
includes options as well as futures volumes will use Volfo
instead of Volf,.

The test is then the standard Wald exclusion test on the lag
distribution of Volf; (or Volfo,). To check the null hypothesis
that changes in Volf, (or Volfo,) do not Granger—cause changes
in Pub, we formulate:

t

Hy oy Yia =Yg = 0 &)

In order to check the hypothesis that changes in Pub, do
not Granger—Cause changes in }olf, we formulate:

Hy:ByyByy=-.=Pyy =0 (6)

The equivalent test is performed for Volfo,.

Results are reported in Table 4.

Here again it is important to note that we are essentially
working the issue of the publications, and therefore the quar-
ter assigned to the articles in the journals. However, manu-
scripts are usually available via the online service well before
the last and definitive publication. Therefore, the possible
influence of research in market activity is probably higher
(as it starts earlier).

The first column in Table 4 reports results for the whole
sample and shows causality from the volumes to the publi-
cation variable offering conclusions consistent with the
price discovery analysis. Test results reported in the second
column show that in Subperiod I, volumes traded in futures
markets and the publishing activity in the crude oil market
can be regarded as being independent. This may imply that
the data do not show sufficient variability to establish the
directions in which price changes affected each other. By
contrast, results for Subperiod II show that the publication
activity Granger Causes market activity under both the
aggregate futures volumes and aggregate futures and options
volumes. This period illustrates the process by which regu-
lators analyze academic publications in making their deci-
sions. In Subperiod III, there is Granger Causality from
publications to volumes at the 5% significance level and
Granger Causality from volumes to publications at the 1%
significance level. It is important to note at this point that
the results reported in Table 4 should be interpreted with
caution due to the low number of observations used in the
analysis.

In order to quantify the net effect of publications on trad-
ing activity we reconsider the whole sample period and
estimate OLS regressions with two separate dummies con-
trolling for the 2008 and 2014 shocks documented in the
literature. This framework follows the spirit of the VAR
threshold autoregressive models (see Gonzalo & Pitarakis,
2002).

While the first dummy accounts for the GFC, the later
dummy controls for the crude oil price collapse as well as for
the implementation of the Volcker rule. Estimations are per-
formed for each dummy separately. We let d; be a dummy
variable that takes the value of 1 in the aftermath of the GFC
(2009 Q3), while d, is a dummy that takes the value of 1 in
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Table 5. The effect of publication activity on trading activity in the 2000 to 2020 period. Consideration of the GFC dummy.

Changes in oil futures volumes (AVolf)) are regressed against their cross terms of the lagged publication variable APub, and the GFC
dummy variable d,. The same is repeated for the futures and options volumes variable (AVolfo, )

0195 . -0389
(1.040) PN (L2.407)

R?=.169, DW=2.182,
ADF=-8.40 (0.00)

AVOIﬁ = + AVOIf;th + €,

3
A VOIfOt7|d| + €

6 .
APub,_d, + (_2579)

(1.056)

R2=308, DW=2.09,
ADF,=-8.40 (0.00)

AVolfo, = a, +

This table reports results from OLS estimation of the publications equation explained in terms of crossed dummy and lagged variable
terms. The GFC dummy (taking a value of | after Q3 2009) d| variable is considered. Newey West Standard errors are used in

the estimation of the variance covariance matrix. They are considered to control for the existence of heterokedasticity and serieal
correlation. The Durbin Watson statistic (DW) and Augmented Dickey Fuller test statistic (ADF) for the regression residuals (p with
value in parenthesis) are also reported for robustness purposes. P-values in parenthesis show that they are stationary in all cases

considered.

Table 6. The Effect of Publication Activity on Trading Activity in the 2000 to 2020 Period. Consideration of the 2014 dummy.

Changes in oil futures volumes (AVolf)) are regressed against their cross terms of the lagged publication variable APub, 2014 dummy
variable d,. The same is repeated for the futures and options volumes variable (AVolfo, )

-0.518
APubHdz + AVOIfHdz +€e,

0.503 51
AVOIﬂ =y + (—482)

(3.92)
R?=.272, DW=2.09, ADF=~-9.359 (0.00)
. ~0.561
AVolfo, = APub,_ AVolf,-
olfoc =027 | 934) APPd2 +(_y gogy A Volfirdz

R?=.307, DW=2.09, ADF,=-9.34 (0.00)

This table reports results from OLS estimation of the publications equation explained in terms of crossed dummy and lagged variable
terms. The 2014 dummy (taking a value of | after Q4 2014) d, variable is considered. Newey West Standard errors are used in

the estimation of the variance covariance matrix. They are considered to control for the existence of heterokedasticity and serieal
correlation. The Durbin Watson statistic (DW) and Augmented Dickey Fuller test statistic (ADF) for the regression residuals (p with
value in parenthesis) are also reported for robustness purposes. P-values show that they are stationary in all cases considered.

the aftermath of the 2014 crude oil price collapse and in the
midpoint of the Volcker rule implementation period. Results
are shown in Tables 5 and 6.

Reported results in Tables 5 and 6 demonstrate that the
effect of the crossed dummy- publications variable is pos-
itively related to the two metrics of the volumes variable.
However while the effect is positive and significant for
the post 2014 Q4 dummy, it is positive but not significant
for the GFC dummy. This implies that the raise in high-
quality peer-reviewed publications in the aftermath of
2014 lead to increased volumes in the derivatives oil
market.

We contend that the research published regarding the
risks of over-the-counter positions (OTC) enhances com-
modity futures exchange (and thus ETFs) trading as opposed
to bilateral trading. Indeed, in the aftermath of 2014, most

financial regulators had shifted their policy to a new business
paradigm for banks and related institutions (see Allahrakha
etal., 2019).

Conclusions

In this paper, we analyze the interaction between changes in
academic publications and trading activity within the oil
market. Our motivation is driven by the recent literature that
documents the massive interest in oil market research that
emerged in the aftermath of the GFC (see Smyth & Narayan,
2018) and researchers calling for the monitorization of effi-
cient implementation of new regulation (e.g., Baily et al.,
2017). We consider for this purpose the impact of regulatory
processes that arose between the 2008 GFC and the 2014
crude oil price collapse.
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We work under the presumption that academic papers use
market information to establish short and long-term dynam-
ics that contribute to a better understanding of the financial
markets and the global economy. We investigate the relation-
ship between research publications and trading volumes in
the oil market in an effort to establish the way in which
knowledge feeds back into market activity and vice versa.

Our findings can be summarized as follows:

e There is a strong relationship between market activity
and the number of publications in the oil market. We
show that during the 2000 to 2020 period, both vari-
ables are cointegrated. Trading activity is identified as
the leading variable.

e Granger Causality tests are considered over different
subsamples motivated by the regulation changes that
emerge between the 2008 and 2014 episodes. Our
results show that, while the publication activity vari-
able Granger—Causes aggregated volumes traded
between the aftermath of the GFC and the 2014 nega-
tive crude oil price shock, Granger Causality runs in
both directions after 2014 under the collapse of the
crude oil price and the final implementation of the
Volcker rule.

e In an effort to establish the sign of the effect of publi-
cations on the volumes variable, we run separate OLS
regressions considering post crisis dummies.
Regression results show that higher number of publi-
cations lead to higher aggregate crude oil volumes
traded. Moreover, the lagged publication variable is
more important in explaining volumes when consid-
ering the post 2014 dummy. Our results therefore
suggest that the interaction of the crude oil price
shock and the Volcker rule implementation played a
highly important role in explaining the oil aggregate
volumes variable. While the 2014 oil episode has
been addressed in the literature (see Baumeister &
Hamilton, 2019; Figuerola-Ferretti et al., 2020), this
is the first paper that considers the impact of the
implementation of the Volker rule in crude oil futures
trading.

e By identifying the role of academic publications in
causing oil futures volumes, we also show how knowl-
edge picked from academic research was used to
innovate as a reaction to the stricter regulation on pro-
prietary trading for banks, introduced in the aftermath
of the GFC. The surge of ETPs was the result of this
market innovation. Trading volumes on oil deriva-
tives increased along with further research published
on oil. Hence, we construct the association of knowl-
edge with market activity that leads to the emergence
of innovation and a set of new Exchange Traded
Products.

Reported results are important for policy makers and
market practitioners, who should be monitoring the inter-
action of publishing and trading activity to improve the
resource allocation and product innovation process. We
encourage further investigation to deepen into the impact
of academic research on financial assets trading at the
aggregate level.
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