The Influence of News Sentiment on Oil
Calendar Spreads
by Max Noller & Carina Polzer
May 2020

1 Introduction
Aquantum is an institutional asset manager and specialist strategy provider with a strict focus on
absolute return trading strategies in the commodity space. Our systematic trading strategies aim
to exploit recurring inefficiencies in the commodity markets (seasonality) und thus provide access
to a unique source of alpha. As the strategies only use market neutral intra-market calendar
spreads, they have no directional exposure to commodity markets and are independent from
commodity spot prices. Nevertheless, after big swings in commodity prices due to news or events
we often face the question if this impacts the performance of our strategies. A quite recent
example is the drone attack on oil processing facilities in Saudi Arabia (September 14, 2019).
Spot month WTI crude oil rallied almost 15% on the following business day and sold off 8%
over the two days after. However, the impact on the front month calendar spread was a lot less
pronounced and the move completely reversed over the same three-day period (Bloomberg L.P.).
We analyzed several of such events and their impact on our strategies in the past, but we only
found that on average there was hardly any effect on the performance of the calendar spreads
nor on their volatility. The question behind the current analysis, however, is harder to answer
as its focus is more forward looking: Does news sentiment in a certain market influence its
forward curve in general?
The main difficulty in approaching this question is the objective measurement of news sentiment. Alexandria Investment Research and Technology, Inc. (Alexandria) tries to address
this problem. By applying artificial intelligence (AI) within the field of contextual text analytics
they are able to extract the sentiment from institutional news and assign a positive, negative,
or neutral sentiment score. Alexandria’s algorithm is built to handle massive amounts of unstructured content and to identify the hidden sentiment, critical facts, and key relationships
embedded within. As it understands the meaning behind news, it classifies sentiment with very
high accuracy in an objective way (https://www.alexability.com/). Using this approach, it is
also possible to measure news sentiment historically without any biases which is not only very
important for the present analysis, but also to back test any systematic trading strategy.
In order to be able to derive a meaningful daily sentiment measurement, we need a sufficient
amount of relevant news which appear on a regular basis on Alexandria’s covered institutional
news sources. As crude oil is very present in the media, we decided to concentrate on this
commodity market for the purpose of the present analysis. There are two crude oil futures
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markets in the market universe of our trading strategies: Brent Crude Oil futures traded on
ICE Europe and WTI Crude Oil futures traded on NYMEX. Therefore, this paper discusses the
issue if news sentiment for oil influences oil calendar spreads.
In a first analysis we found evidence that the data in fact contains valuable information
regarding oil prices. Especially during the financial crisis 2007-08 Alexandria’s sentiment data
seemed to predict directional moves in the oil market with high accuracy. It is important to
understand, however, that Alexandria’s algorithm evaluates the sentiment for the oil market as
a whole and not the sentiment of individual futures contracts. When considering that the return
of a futures contract can be subdivided into the spot return and the roll yield (not considering
performance on a collateral), we are effectively eliminating our risk on the spot return and are
only trading the roll yield difference by placing calendar spreads. Nevertheless, certain news
(e.g. news on inventory) may not only drive the spot returns, but also the roll yields. This is
caused by the following relation:
PF = PS + C − CY

(1.1)

where PF is the price of a future, PS is the spot price, C are the costs of holding the
underlying physical commodity, and CY is the marginal convenience yield of holding the physical
commodity. In the context of crude oil, costs are mainly driven by financing costs and storage
costs.
For example, when inventories are lower than expected, not only the spot price might change.
We would also expect to have lower storage costs (because there is more free capacity) and
higher convenience yield (because the risk of a “stock-out” is higher1 ). Thus, we expect to see
also some influence on the forward curve.
The present analysis confirms that news sentiment in relation to oil inventory influences the
corresponding calendar spreads. In particular, while the expected return is not significantly
influenced, the volatility of the returns is higher when news sentiment is close to zero. We
did not find such a relation in news sentiment on oil production. This is not surprising though
because small changes are buffered by inventories and big changes (e.g. OPEC decisions)
usually have a stronger influence on the spot price than on the shape of the forward curve.

2 Definition of Inputs
The present analysis covers the period from January 2002 until February 2020. Further details
regarding the data used are outlined in the following sections.

2.1 Spread data
For the analysis we consider three different crude oil spreads:
• Long the third contract, short the second contract in WTI Crude futures (WTI_L3_S2)
• Long the first contract, short the second contract in WTI Crude futures (WTI_L1_S2)
• Long the third contract, short the second contract in Brent Crude futures (Brent_L3_S2)
1

“Stock-out” means that inventories are too low to satisfy demand.
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All spreads are rebalanced on the first business day each month. The only exception is
WTI_L1_S2 because the long leg expires before the next rebalancing date. Therefore, this
spread is closed one business day before the expiry date of the long leg.
Example. When considering the first spread (WTI_L3_S2) in February, the spread is positioned long in the May contract and short in the April contract. The positions are opened on
the first business day in February and closed on the first business day in March. The second
spread (WTI_L1_S2) goes long the March contract and short the April contract and enters as
well on the first business day in February. However, as the March contract expires in February,
the spread is closed out on the business day before its last trading day instead of the first
business day in March.
If we disregard trading costs all three spreads would have been profitable in the past. Table 1
shows the correlation matrix of the spreads. It is not surprising that the spreads have some
correlation to each other. Thus, the results of the analyses for the three spreads will not
be completely independent from each other. Nevertheless, all correlations are between -0.6
and +0.5, and WTI_L1_S2 is even negatively correlated to the others. This gives us more
confidence in the results if they are consistent for all three spreads.
Table 1: Correlation between the spreads
WTI_L3_S2 WTI_L1_S2 Brent_L3_S2
WTI_L3_S2
1
-0.58
+0.44
WTI_L1_S2
-0.58
1
-0.19
Brent_L3_S2
+0.44
-0.19
1

2.2 News sentiment data
As described above, we use data from Alexandria as a measure of news sentiment in the oil
market. Their AI algorithm determines with which probability the information in an article
is positive, negative, or neutral in relation to the price. With this approach it is possible to
evaluate millions of news in an objective way. The source of the articles used for our analysis
is the Dow Jones News Wire, which is the most extensive source in Alexandria’s portfolio.
As mentioned previously, the data refers to oil price moves in general. Considering only
the articles on the same day the average daily performance of the second WTI Oil contract is
4.37 bps when sentiment is positive and -3.37 bps when sentiment is negative. This shows that
regarding directional price moves in WTI Crude Oil the sentiment derived from those articles
in fact seems to contain valuable information.
However, just because news are relevant for directional price moves this does not necessarily
mean that the same applies for the direction of calendar spreads. Therefore, it is very useful
that Alexandria categorizes the raw data by topic. For commodities Alexandria defined four
topics: Inventories, Production, Derivatives Pricing, and Shipments. From relation 1.1 and the
nature of the three spreads defined above it follows, that we need to concentrate on topics
which change either the costs C, its marginal convenience yield CY , or both. Therefore, this
analysis focuses on articles about Inventory and Production. We also performed the analysis
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on the topics Derivative Pricing and Shipments, but, as expected, we did not find a significant
relationship.
To measure the sentiment St at time t we use the following formula


nt
pi,positive + 0.01
1 X
St =
(1 − pi,neutral ) log10
nt
pi,negative + 0.01
i=1

where nt > 0 is the number of articles in time t for a predefined time period from t − d
to t, whereas d in this analysis is set to 5 calendar days2 . If nt = 0, we define St = 0.
The numbers pi,neutral , pi,positive , and pi,negative are the probabilities of Alexandria’s AI algorithm if the news article i is neutral, positive, or negative for the spot price of the underlying commodity. This means that pi,neutral + pi,positive + pi,negative = 1 holds with
0 ≤ pi,neutral , pi,positive , pi,negative ≤ 1. As −2.01 < St < 2.01 holds, St ≈ −2 is an indicator for negative sentiment, i.e. falling prices, while St ≈ 2 is an indicator for positive
sentiment, i.e. rising prices.
Figures 2.1 and 2.2 show how the sentiment for the two topics inventory and production
changes over time.
Figure 2.1: Inventory Sentiment from Jan 2002 until Feb 2020

From Figure 2.1 we see that although extreme values in both directions happened frequently,
we can still make out long-term trends. Nevertheless, any sub period of one year includes
positive and negative values. This shows, first, that the data does not follow a completely
random process, and second, that the risk of segregating the data excessively during the analysis
can be neglected.

2

The analysis was performed for different numbers of calendar days. Fewer days lead to an increased number
of days with nt = 0. More days means that also older public news has an influence on St , which does not
make sense if it is assumed that markets will react relatively quickly on the news. However, the qualitative
results of the analysis are still the same if we chose ten calendar days as time period length.
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Figure 2.2: Production Sentiment from Jan 2002 until Aug 2019

The Production Sentiment is a lot less volatile without such extreme values. This is at least
partly due to the fact that there are more oil articles about production in Alexandria’s database
than about inventory3 . However, as for the Inventory Sentiment, Figure 2.2 shows that the
risk of segregating the data in the analysis is not high, because in any longer period there are
always positive as well as negative values.

3 Analysis Design
In the statistical analysis we take a look at the relation of the measured news sentiment and
the returns of the spreads. Each spread is tested in two different ways to see how sentiment
coincides with the performance of the three different spreads.
Test A: In this test the sentiment on a spreads entry day is checked against the final spread
performance, i.e. the total performance the spread returned until positions are closed.
Test B: In this test the daily sentiment is checked against the daily spread performance. Therefore, the data series is sorted by sentiment. Following the data is divided into 10
baskets of equal size. In each basket the mean and standard deviation of the daily
spread performance are calculated.
Both tests analyze the relationship between sentiment and spread performance4 . By testing
the information against the whole spread Test A suggests how possible information could be
used in live trading. However, in this test only 12 data points per spread and year exist. So
not only the number of data points is limited, but there is also a large time gap between
the sentiment measurement and the final result. This is the reason for Test B, which checks
directly if high sentiment coincides in any way with the spread performance. However, the logic
in Test B is not directly applicable to our trading logic.
To sum it up, in Test A the data base is worse than in Test B. This means that there is a
higher possibility that any relation found in Test A is just a statistical error. However, we are
more confident about the results of Test A if they get confirmed by Test B, even though the
results of both tests are not totally independent of each other.
3
4

In our data set there are about 5 times more articles in the topic Production than in the topic Inventory.
If we want to trade this relationship, we obviously would need a time gap between the sentiment measurement
and the returns to build up a position. This is, however, not the focus of this analysis.
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4 Results
4.1 Test A
In general, the statistical results seem to confirm the assumption that the spread performance
reacts quite differently to Production Sentiment compared to Inventory Sentiment. However,
the results for this Test A are very vague. A reason might be that the exit date of the spread is
too far away from the date the sentiment is measured. The results of Test A are summarized
in the following subsections.
4.1.1 Production Sentiment
In all three charts of Figure 4.1 as well as in Table 2 the performance is higher when sentiment
is below zero. However, this seems to come with more extreme performance numbers, which
is reflected in a higher standard deviation. Both results are more explicit in the WTI spreads
than in the Brent spread.
In general, the sentiment numbers are not very extreme for production, which is shown as
well in Figure 2.2.
Table 2: Final Spread Performance with pos./neg. Production Sentiment
Perf. when Prd.Sent. < 0 Perf. when Prd.Sent. > 0
WTI_L3_S2
0.37% (std: 1.02%)
0.13% (std: 0.77%)
WTI_L1_S2
0.14% (std: 1.60%)
-0.03% (std: 0.59%)
Brent_L3_S2
0.12% (std: 0.48%)
0.02% (std: 0.40%)
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Figure 4.1: Production Sentiment and final Spread Performance

4.1.2 Inventory Sentiment
The results for Inventory Sentiment are very different from those for Production Sentiment.
The charts in Figure 4.2 do not show a consistent over- or underperformance for negative or
positive sentiment. However, in all three charts the more extreme events seem to be in the
middle, i.e. when sentiment is close to zero. The numbers in Table 3 underpin that observation.
Similar to the results for Production Sentiment the patterns found seem to be more explicit for
the WTI spreads than for the Brent spread. Additionally, it seems that the results are especially
clear for the WTI_L1_S2 spread, which could have something to do with the fact that this
spread (its long position, respectively) is held until expiry. Inventory should play a bigger role
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for contracts close to expiry as there is less time to adjust production to absorb any changes in
inventories.
Figure 4.2: Inventory Sentiment and final Spread Performance

Table 3: Std. Dev. of Final Spread Performance with Inventory Sentiment close to zero
Stand. Dev. when St ∈ [− 31 , 13 ] Stand. Dev. when St ∈
/ [− 13 , 13 ]
WTI_L3_S2
0.99%
0.81%
WTI_L1_S2
1.61%
0.68%
Brent_L3_S2
0.48%
0.41%
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4.2 Test B
To lower the risk that the results of Test A are just coincidence we need to confirm them with
Test B. For Inventory Sentiment this is possible, but not entirely for Production Sentiment.
4.2.1 Production Sentiment
Figure 4.3 and Table 4 show the results of Test B for Production Sentiment. In Test A there
are two main results: average return and standard deviation are both higher when sentiment
is negative. Regarding the average return this contradicts with the results of Test B on the
spreads WTI_L1_S2 and Brent_L3_S2. Strictly speaking, the result regarding the standard
deviation is confirmed by Test B. However, the difference for spread WTI_L3_S2 is minor.
Under the assumption that the two results are linked to each other, meaning that the higher
average daily performance comes at the cost of a higher standard deviation, Test B does not
fully confirm the results for any of the three spreads.
It seems like the results of Test B for the two WTI Crude Oil spreads suggest that the closer
the expiry is for the underlying contracts the more it is positively correlated to Production
Sentiment. For example, when Production Sentiment is positive, the average daily performance
of WTI_L1_S2 is higher, i.e. the price of the first contract is increasing relative to the price
of the second contract. The opposite is true for spread WTI_L3_S2. When Production
Sentiment is negative the average performance of this spread is higher, i.e. the price of the
second contract is decreasing relative to the price of the third contract. However, the results
of Test A contradict this suggestion.
Table 4: Daily Spread Performance with pos./neg. Production Sentiment
Perf. when Prd.Sent. < 0 Perf. when Prd.Sent. > 0
WTI_L3_S2
0.0154% (std: 0.2063%)
0.0092% (std: 0.2010%)
WTI_L1_S2
0.0028% (std: 0.4582%)
0.0062% (std: 0.2534%)
Brent_L3_S2
0.0033% (std: 0.1149%)
0.0036% (std: 0.0964%)
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Figure 4.3: Production Sentiment and final Spread Performance

4.2.2 Inventory Sentiment
For Inventory Sentiment, the results of Test B confirm the results of Test A. As can be seen
in Figure 4.4 and Table 5 the daily spread performance is in fact more volatile when Inventory Sentiment is close to zero. Also, the extent of how much the volatility is higher when
St ∈ [− 13 , 31 ] holds is comparable with the results of Test A. It appears that Inventory Sentiment actually influences the standard deviation.
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Figure 4.4: Inventory Sentiment and final Spread Performance

Table 5: Std. Dev. of Daily Spread Performance with Inventory Sentiment close to zero
Stand. Dev. when St ∈ [− 31 , 13 ] Stand. Dev. when St ∈
/ [− 13 , 13 ]
WTI_L3_S2
0.232%
0.174%
WTI_L1_S2
0.478%
0.243%
Brent_L3_S2
0.117%
0.095%
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5 Conclusion
The results need to be interpreted with caution. The comparison of standard deviations is
strongly influenced by random outliers. Nevertheless, extreme outliers in the daily/monthly
performance are an important part of the overall performance of the spreads we trade. So, in
order to overcome the difficulties with the statistical analysis of rare events it is important for
us to have consistent results for different spreads in different tests.
Under this premise, we did not find anything for Production Sentiment. However, the result
of Test B, that a contract reacts more on Production Sentiment the closer the expiry date of
the underlying contracts, looks interesting, especially because there is a logical reason behind
it. The fact that the result is not the same in Test A could mean that the information has
an impact that quickly diminishes again. The problem is that the difference between the
performance numbers is very small compared to the standard deviation, which is especially
obvious in the charts of Figure 4.3. This makes it difficult to get reliable results in any further
analysis.
The results for Inventory Sentiment are consistent for all spreads in both tests. It seems, if
there is no opinion about oil inventory in the news, the spreads have a higher potential to move
strongly in either direction. On the other hand, if there is news that oil inventory should cause
prices to rise or to fall, this does not seem to influence the roll yield difference of the underlying
contracts. This is surprising, because the roll yield is mainly influenced by the storage costs C
and the marginal convenience yield CY (please refer to equation 1.1). A possible reason might
be that such news are already priced in. In the present analysis, we did not consider a time gap
between the publication of the news article and the measured performance, but there is a time
gap between an inventory report and the publication of the article. It appears. if there is no
opinion about inventories, any news is potentially a bigger surprise causing the volatility of the
spreads to rise.
This leads us to the question of a potential use in our strategies. We did not find a range of
news sentiment where the oil spreads seem to underperform/outperform, so the results cannot
directly be used to improve the performance of our trading strategies. The higher standard
deviation during times of low news sentiment, however, offers possibilities to improve the risk
management within our strategies. To achieve this, the nature of the relation between the two
parameters needs to be investigated further. While the focus of the given analysis was to shead
some light on the question if sentiment in the market directly influences calendar spreads, we
would need to incorporate a time gap between the sentiment measurement and the realization
of the performance in order to analyze how we could actually trade such information.
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THIS COMMUNICATION IS NOT AND MAY NOT BE CONSTRUED AS AN OFFER, SOLICITATION OR
ADVICE TO INVEST IN ANY MANAGED FUTURES PRODUCT. ALL DATA IS PROVIDED FOR ILLUSTRATIVE PURPOSES ONLY AND NO RESPONSIBILITY IS ASSUMED FOR THE CORRECTNESS OR
COMPLETENESS OF THIS DOCUMENT. PAST PERFORMANCE IS NOT NECESSARILY INDICATIVE OF
FUTURE RESULTS WHICH MAY VARY SUBSTANTIALLY. THE RISK OF LOSS IN TRADING FUTURES
IS SUBSTANTIAL AND MAY EXCEED YOUR INITIAL INVESTMENT AND MARGIN FUNDS.
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