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Abstract

The thesis willconsistof two parts.n part 11 look at how speculative positions effect the

price risk in the oil price market. The effect will be measured towards two different risk
measures. First | estimate GARCH(1.1) type models to analyetherthe speculative

market as a whole Ban impact orthe price risk in the market, before | splie samplénto
thesubcategories given b§ommodity Futures Trading Commission (CFTSgcmd, | look

at the risk benchmark, the oil volatility index (OV,Measuring this with the CGiumbers

using arordinay least squarety/pe regression.do not find any relationship between
speculative positions and oil price risk. Splitting speculators into four categories, and dividing
the sample into two periods, | find that increase iMoney Managepositions redae oil

price risk after 2013The same results were obtained for Brent, in addition to a finding
indicating a positive relationship betweBrent oil riskand long nofreportableoositions For
theOVX-analysis, findings indicate a positive relationshipneen both long and short
speculators. This relationship seems to be with short money managers, and long swap dealers,
who both are found to be positive and significant.

Part 2 is an attempt to investigate if an event study on volatility can be dogeausimpler

anal ytical framework then whatoés been seen i
announcements are used in the analysis. These are split into three distinct announcements,
signals of increased production, maintained production, and increasheon, for a total

of 21. Estimating a 5, 10 and 30 days event window using other research as a benchmark, |

find that the results are not satisfactory. It is found that the issues increase, with an increased

event window.

Sammendrag
Oppgaverbestarav to delerl del 1 seljegpa hvordan spekulative posisjoner pavirker pris

risikoen i oliemarkedene. Denne effekten blir malt ved hjelp av to ulike risikomal. Farst blir
det estimert GARCH(1.1) type modeller, for & analysere om det spekulative mackedat s
helhet far en pavirkning pa prisrisikoektter dette blir de fire underkategoriene, stberer

gitt av Commodity Futures Trag Commission CFTC), benyttet i analyserberetterblir

risiko benchmarkerQil Volatility Index (OVX), brukti enordinaryleast squarelineaer

regresjon mot de samme talledeg finner ingen sammenheng mellom spekulative posisjoner

og oljepris risiko. Nar utvalget blir splittet inn i sine fire kategorier, som gitt i COT



rapportene, og perioden blir delt i to, finner ggkt handels aktivitet fra Money Managers
reduserepris risiko fra 2013or bade Brent og WTFor Brent finner jeg i tillegg en positiv
sammenheng med shonreportablesBade long og shospekulanter blir funnet & veere
signifikante og positive mot OVXDenne sammenhengen viser seg a spesielt veere mellom

OVX, short money managers og long swap dealers.

Del 2 er et forsgk pa & undersgke om en estmtie pa volatilitekangjennomfaesvedhjelp

av et enklere analytisk rammeverk. OPEC kunngjgrelser er brukt i analysene. Disse er delt inn
i tre distinkt forskjellige kunngjgrelser, signaler om gkt produksjon, fortsatt produksjon pa
samme niva, og redusert produksjon, med total 21 kunngjeréise & estimere 5, 10 og 30
dagers event vinduer, og ved hjelp av tidligere analyse som benchmark, finner jeg at

resultatene ikke er gode. Det blir ogsa funnet at problemene aker, med et gkt event vindu.
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Introduction

The role of speculators on the price risk of oil, seems to be a-apslarg discussioWWhere

one side claims that free trade in twnmodity futures markets only helps to bid up the price
underlying asset, which ultimately makes it more expensive for thesatdusing this as an
argument for more regulations for this marlk@t the opposite side of the spectrum we find
those who ange that speculators in the market are a necessity to reduces price uncertainty for
both sellers and consumers of the commodity. This discussion is the basis floesifirst

part Usingthe Commitmenof Traders(COT) reports, given every Tuesday the

Commodity Futures Trading Commissi@@FTC), | analysechanges in both speculative
position, ancthanges in the four stdategories given by the CFTC, to see if | can identify an
influence from the broad speculator, or from the smaller categdrigs.is done by

employing aGeneral Autoregressive Conditional HeteroscaddG#RCH)(1,1) model on

the effect of boththe changes ddpeculators as a whole, and four identified-categories, on
both Brent and WTIFurther an analysis on these same a de#ect onsthe Oil Volatility

Index utilizing a OLSbased modelThis thesis will only look to identify if changes in
speculative positioning has any influence on oil price risk. No thoughts on the degree of

regulation will be given.

In the secongbart, an efforto conduct a volatility event studising a simple framework. To

my knowledge, all other event studies done on volatility is based on more complex
econometric methodspr does it seem to be a universetepted model tetést the finding,

which leaves it to each individual researcher to estimate their own modelsightsscare

other researchers off from conducting these kinds of analysis. The purpose of this second part
of the thesis will be to investigate if | can reach the sameusinas as a benchmarke study

on the volatility changes following an OPEC announcement. This will be done by estimating
a GARCH(1,1) model based on daily returns spanning 400 observations precesding pre
determined event windows (5, 10, anddys) to detemine the expected volatilitythis will

be measured against a running 400 observation variance, as the observed volatiltgsiThe t
will be conducted on CARtest framework used to test abnormal returns, altered to fit our

volatility measures.



Partl: Does Commitment of Traders Drive Risk in the Oil market?

When a commodity is introduced on the futures market this will bring with it speculators.
These traders are cessary for the market to function optimally. If one trader is utilizing

futures to hedge against pricevementsthey need an opposite trader that is willing to have
this risk transferred to therioday speculativeraders dominate the trade in oil fuear

because of these traders, daily trade in the market are 7 times as many barrels as the global
suppliers are extracting. Because of this, speculators are a controversial subject. While some
say that they are a crucial player in allowing others to hédgepositions, others claim that

a fpur e o!dsepmaoretharra tham good. People supporting the latter claim that
speculators add little no value as they bid up the price and increase the volatility to obtain

financial gains.

This neverending disussion will serve as the basis for this thesis, which will look further

into the cl ai m-utplbatt hepeodladgtidrig ydabhind t he cr uc
done in a couple of different ways. Firsg risk measure will be constructed using a
GARCH(1,1ymodel approach. Where we once again will measure the impact of net

speculative behavior. A GARCHpe model takes into account that the assets variance is not
constant, which it rearly is in financial timesseries. Since these types of modedsedeon

the assets own lagged squared returns and variance, it is takes into account volatility

clustering.

Secondthe Oil Volatility Index(OVX) will be employed as a risk measure. Where a simple
regression model will be used to see if changes inghpasitioning of speculative traders

have an impaciThe OVX is an asset, where traders can buy and sell on oil price risk. It is
therefore a measure of the market expectation of the future oil price risk, and is used by
researchers as a risk benchmaikc8 this already is a risk measure, analyzing this using a

GARCH beoverkill. The simpler linear regression methodology will therefore be employed.

1 Speculators that buy and sell financial papers, without ever taking a physical position in the commaodity.
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Literature on speculators and the oil priesk

Spurred on by the public debate on speculators impact in the futures market, several studies
have been conductedtry to explainspeculatorsmpacton price fluctuations. The result of

these studies has been varied.

Fattouh, Kilian, and Mahadeva (2013id not find any evidence that changes in in financial
tradersdé positions predict any change in pri
approach, they found strong evidence of speculation in independent periods, but no evidence
that this was the case after 2003, but rather that both spot and futures prices were driven by

fundamentals.

't is well known t hat demeomadidyrices, fdlowedbgeht a |
large fall in late 2008. Many have been quick to point their fingers towards speculators and
blame them for this developmeftarter, Rausser, and Smith (20bffers a different view.
Comparing the 2062008 price increase and fall with the boom and bust of-1973 they

found several similarities. First of all, both periods saw a strong sefedowed by a strong
decline in prices over several commodities. They were both preceded by strong economic
growth in developing countries, and a low real interest rate in developed countries, which
resulted in a weakened currency. These factors boied to a tight supplgemand balance

and a reduction in inventories, which made the markets vulnerable to shocks. Further they
noted a spillover effect to a broader set of commodities then those who were affected directly
by fundamental shocks. Due thimey find little evidence to support that the 208 period

were significantly different to the situation of 197874. Suggesting that the large price
changeswereduetoasoa | | ed A b u b drivem by speautator&andets laral frwin
(2010)do not share the sentiment. They argue that a bubble scenario would suggest that
returns are positively correlated across markets. To prove their statement, thiegthsed
FamaMacbeth approach and traditional creestional test on twelve commodity markets.

The nulkthypothesis of no crossectional impact were only rejected for one of these.

Davidson (2008pnotes that oil futures prices had increased by 86% in one year, while oil
demand in the same period had only increased by approximately 2%, According to this paper
this suggest thdtedge fundsand other speculators might now be engaged in speculation that
is adding market demand. On the other hand, there is claimed that high futures prices today
may lead some to hoard oil today in hopes of selling for a higher profit in the future. But

8



accordimg to this same article, reported oil inventories wheteespecially full, and there

were few signs of hoarding.

Kilian and Murphy (2014jinds no evidence that speculators influence oil prices. A structural
model was estimated to test the hypothesis that excessive speculation (purely financial
speculation) drove oil prices up. No evidence was found to support this hypothesis.

Kesicki (2010)conducted a historical analysis where he studied if the accumulation of crude
oil reserves had an impact on the pricing of temodity. The findings indicate that
speculative behavior have a small and stemh effect, compared to more fundamental

variables.

Bu (2011) found through Granger Causality testes and GAB@é&Imodels that speculators

had a positive feedback on the volatility in the market. Through a GARCH{é discovered

that an increase in the net long positions of none commercial and money manager traders
drove the oil prices higher, while an reduction in the net positions drove prices down. Further
they discovered that an increase in these pricesnrdiove in more speculative long

positions, driving the prices up further.

Bessembinder and SegyitP93)found in their research that volatility in the futures markets
where negatively related to open interest. It is claimed that open interest is viewed as a proxy
for capital dedicated to a market at the beginning of a trading session. A reasis they

claim, is the belief that variation in open interest reflect changes in market depth. Further they
find that trades that result in changes in open interest have a greater impact on volatility then

trades that does not result in these changes.

Cox (1976)influenced by the legislation in the US, which prohibited futures trading in the

onion market, wanted to investigate if the how an influx of investors into the market

influenced price movements. A common argument, then aswasvthat speculators helped

to drive prices up, making the commodity mor
research suggest that this is not the case. An increase in traders will instead bring with it an
increase in available information, and byes bring more accurate signals for resource

allocation when futures trading in a commodity is allowed. This research only holds for

commodity where there is no futures market, and no insight into restrictions on existing

markets are given.



C.Wang (2002u sed the CFTCO6s CoT reports to study
six biggest currency future markets. His findings suggest that changes in speculative

positions, in fact, &s able to destabilize the currency market. Further he claims that there is

an asymmetric amount of information held by the different traders, where hedgers likely

possess certain private information, while smaller traders hold little to none.

Data aad Methodology

The data consists of weekly thre®nth future prices for WTI and Brent, as well as the

weekly commitment of traders (AQreports from April 2008 to the end of 201éaving us

with 509 points of dataAn initial problem arose lookinthrough the gathered daféhree
observations were missing from the COT dataset, this issue was solved by simply removing
the oil prices where the corresponding COT positions were mig3ihgrices where

downloaded using Thoma&e ut er 6 s D a tthe futureseprces,are defiveredeby

ICE, Brent spot by EIA and the WTI spot by ThoriReuter themselves. COT numbers were
supplied by the CFTC. The COT numbers are published Tuesday each week, and gives us the
positions from the Tuesday the week beforec@ise of this, the Tuesday oil prices will also

be used in the analysis.
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Oil movements and volatility in the oil markets.
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Figurel: Monthly price movements of Brent and WTI spot prices. January 2008 to December 2017

The price data includes some rather large movements. First, we see a large price drop in 2008
during the global recession. During this year, prices dropped by nearly 70%. After this initial
fall we can see the prices gradually increasing towards thefinanecial crisis levels, before

we see another large fall in 2014. Several factors led to this decrease. Emerging economies
who had seen rapid growth and expansion throughout the start ofther2dry, such as

China, began to slow down after 2010. Aglin demand from the markets that helped push

the prices up post 2008, pushed thesekdownward in 2014. Because of negative effect of

high oil prices on their economies, USA and Canada increaseetioeis to extracoil.

Because of this local prodtion, the two countries where able to cut their oil imports, putting
further pressure on world prices. Saudi Arabia also acted in a way that would negatively
affect these prices. With the sharp price drop they were faced with the decision of keeping
their production up, or ceding market shares in an attempt tokachup. With one of the

largest oil reserves on the planet, they believed that they could keep oil prices low for a longer
period of time, without hurting their econoniethods, such as frairlg, isanexpensive

way of extracting oiandtherefore not profitable if oil prices remain lo8audi Arabia hoped
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that by supporting low oil prices, countries like USA and Canada would have to abandon their

costlier production methods due to a lack affpability.

Since a GARCHype model will be utilized in the analysis, the variance of the oil will be

used as the volatility measure for this part of the analysis. The variaroathiasil contracts

are reported in the figure below. When visualizZing measure this way, it brings with it a

few probdés, since the variance is calcul ated

remove noise, aall values are positive
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Figure2: Monthly variance for the oils, reportes a rolling 10@ays window. June 2007 to December 2017

Unsurprisingly we can see a large spike in the volatility around the height of the financial
crisis in 2009, before it falls back ¢éolowerlevel. These levels stay relatively stable with a

few larger movements scattered around the sample period, before weugetsaialquiet

period forboth oilsfrom late 2012 to mikR014. In 2013 many of the factors that had been
driving the price volatility during up to this point started to mitigate. Duringpérsod

Europe had started to recover from its debt crisis and the unemployment rate in the US fell.
Although we saw an attempt at overthrowing the Libyan government this year, Saudi Arabia
maintained its production to smooth out this effect. Rising oitlpction in the US also

helped the world supply to be more in line with expectation. From late 2014 we can again see
quite large movements in the oil prices, these large spikes in volatility are in large part due to
supply and demand issues. Late 2@b$&met with a lower demand thaxpected, resulting

in supply stocking up and prices plummeting. Even after this was known, producers around

12



the world refused to reduce their production to support this new, lower, demand. Even OPEC,
who typically reduces itsupply when demand is reduced, increased its sugplezpture

market share The United States also increased their production of shale oil, despite facing
these falling prices. The market was also concerned with new oil from Iran flooding the
marketAf t er the Westds sanctions wéaneadlti fted,
would immediately boost its output with 500,000 barrels per day as soorsasahetions

were lifted, putting further pressure on the global oil prices.

The entie period has an annual standard deviation of 38,41% for Brent and 33.67% for WTI.
The period with the least noise, from early 2011 towards late 2014 has the lowest annualized
standard deviation of 21.39 and 23.44% for Brent and WTI respectively. Forghelice

drop in 2014 towards the end of the sample period we saw a large jump in volatility with a
standard deviation of 40 and 35%spectiely.

Sinceb o t h vaoidnde fobows each other closely, only the WTI will be used for further

illustrative puposes.
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Figure3: WTI 3month futures price and variance January 2008 to December 2017. Variance reported on the right axis

Figure 3shows the WTI variance graphed against the WTI thmeath priceThe volatility
seemdo increase in periods with lower prices, especially following a larger price fall, as seen
after the oil price fall in 2009, and the oil price fall in 2014. The volatility seems to decrease
as prices climbs back up from these fdllasurprisingly the viatility seems to be at a low

point during periods of small price movements.
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A closer look at the sample make it apparent that the data is not gaussian. As we can see from

table 1 both excess kurtosis and skewness are present.

Tablel: Kurtosis an@kewnessor the Weekly Oil Price ChangAsgril 2008 to December 2017. No Excess Kurtosis = 3

This leaves us with an initial problem for the choice of models. The traditional OLS models
assume that we reside in a world wmibrmally distributed prices which are homoscedastic.

For oil prices this is clearly not the case, meaning that these types of models will be less than
optimal. The ARCHype models, or more specific for this thesis the GARGbtel, are a

way to circumventhis issue. The General Autoregressive Conditionally Heteroscedastic
(GARCH) model, unsurprisingly, builds on the ARCH. In which the variance of the time
series is dependent on the previ-tgpamodgier i odods
preferred ér a couple of reasons; first, the variance is not expected to be constant, which they
rarely are in financial timeseries, the model rather helps us describe howitdneeaf the

errors evolve (e.ghmad, Muhammad, Nian, and Yaziz (201 Becondlythese types of
modelsconsiderso-called volatility clustering.lt is well documeted that price risk in

financial marketss dependent upon itselivhere large changes tend to follow large changes,
andvice versa(e.gLux and Marchesi (200@ndCont (2007) Looking back to figure 2, we

can see that this appears to be the case for our oil prices as well. The GARGHuridsle
furtheron this, by also allowing the conditional variance of today, to be dependent upon its
own lagged valuedVe canalsoextend the GARCH model to incorporate exogenous

variables we think are relevant in calculating the variance in que$tiogstimate the
GARCH-model, the maximum likelihood technique will be used. This process will be done
through the computing prograviews but a quick rundown of the logistics will be presented
here. First a lodikelihood function (LLF) will be specifietb maximize under a normality
assumption for the disturbances. The computing program will construct and maximize this
function and construct their parameters and standard Argemeral GARCH model is

estimated as follow:
, B | ° B 1, (L1
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Equitation 1.1 shows that the variance given by a GARCH model is calculated by adding the
lagged values of both the lagged squared returns and the lagged variance. These p,q lags can,
in principle be lagged towards infinityfhere have, however, been several cases where
economists have found that one lag on both the AR@&tt and the GARCHffect are

more than sufficient to capture the heteroscedastic variance and volatility clustering in

financial time series. For the agsils of this thesis a GARCH(1,w)ll therefore be employed

(e.gY. Wang, Wu, and Wei (2011$adorsky (1999andEfimova and Serletis (2014

A possible issue with the GARCH might arise if the oil price risk affected more by a negative
(positive) shock then by a positive (negative) shock. The GARCH model enforce a symmetric

response of volatility to negative and positive shocks.

Eventhough the conditional variance of a GARCH model is changing, the unconditional

variance is constant:
0O — (1.2)

Equation 1.2 show the unconditional variance of the GARCH modal+b < 1. If this is
not the case, the unconditional variancei@fa n 6 t b, this id knéwin agerdo n
stationarity in varianceo. For stationary mo

the longterm average value of the variance as the predicbozdn increases.

Oil Price Rishs Measuredy The Oil Volatility Index

The Oil Volatility Index (OVX) is a measure for the markets expectation of oil volatility 30
days ahead applying the VIX methodology. It is calculated as an aggregated weighted average
of options of oHETFs, puts and calls, spanning over several strikdsvaturities, using the
Black-Scholes formula to find the implied volatility. The OVX is traded on the Chicago

Board Options Exchange (CBOE) who disseminate information and release this data daily
through their own website, as well through all other mdgta vendors. The pricing works as
with other options on financialssetswhere a higher price equals higher implied volatility

and vice versa. After its release for trade on CBOE in 2008 the OVX has been used as a
benchmark when measuring volatility tBsearcher all over the worldboura and Chevallier
(2013) found, using the OVX, that oil prices exhibits an inverse leverage effect, that is that an
increase in the voldity subsequent to an increase in crude oil pri€estheim (2017used

the OVX in her PhEthesis to prove that long and short hedgers altered their positions in the
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market after the expected future volatility, and further argued that this lvesfzbculative

behavor on their part.
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Figure4: OVX Prices January 2007 to December 2017

Figure4 shows the monthly price movements for the OVX calculated back to 2007 towards
the end of 2017. As with the oil prices we can clearly see a lot eément in these prices as
well. As with the prices for oil, we can see a large spike during the financial crisis of 2009,
which seems to quiet down as the oil price reach its minimum value. As the oil price moves
towards its new height in 2011 we see srhalists in the OVIX coinciding with large price
jumps in the oil prices, before slowing down and reaching its lowest point during the crudes
quite period starting in 2013. Before it, once again, raises in 2014, during/Aabdin

overproduction and incased activity in NorttAmerica.
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Figure5: OVXAgainst the 3month WTI future April 2008 to December 2017. OVX Prices on Right Hand Axis

Figure5 shows the OVX against therBonth WTI future price. The OVX seems to be rising
with falling futures prices and falling when it increases. Using a simple correlation analysis, it
is found that the relationship is inverse with a correlatio® &. This réationship seems to
especially strong when there are large negative price movements. Looking at the financial
crisis, we can see the olil price falling 68.2% from November 2008 towards March 2009.
During the same period tlpgice of theOVX increased with 5.9%. We continue to see the

OVX having peaks around periods of falling oil prices. During the period of small price
movements starting in 2013, the OVX continue falling untildih@rices start falling again in
2015. The OVX therefore seems to be mioiienced by prices falling, and the least

influenced by periods of small price movements.
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Figure6: OVX and the variance risk measukpril 2008 to December 2017. OVX price reported on the right axis

Figure 6 shows the Variace riskmeasure for WTI compared to the OVX. A few things are
worth noticing. The overall movements of the two measures follow each other closely, both
show an increased price risk when prices are low, especially after large pacéhifalDVX
seem todke this price risk into account before it is observed in the market. It also looks to
overestimate the price risk following smaller price falls, as well as the price risk during

periods of smaller price movements.

Commitment of Traders

The commitmenof traders (CoT}¥orts traders in the futures market into different categories
Broadly we have two main categories in these markets; hedgers and speculators. The hedger
portion of the CoT is still just set in one category, in this case called commentials,are

the traders that has a physical position in the underlying asset. This will include producers,

refineries and so on.

The speculatoraresplit into four subcategories. First of we have the swap dealers, these are
traders that primarily deals swaps for a commodity and uses the futures market to hedge
risk associated with these tradadthough these traders use this market to hedge out risk,
they do not take a physical position in therodrket, andwill therefore be classified as a

speculadr. Next we have money managers, thasetraders engaged in managing and

18



conducting organized futures trading on behalf of clients. This may include a registered
commodity pool operator, trading advisor, or an unregistered fund identified by @& CT
The other reportableategory is aimed to capture all other reportable traders that are not
captured by the other first tleeategories. Lastly, we have thenreportable, as the name
suggests these are traders that does not need to report their pusitien€FTC. This post

usuallyconsists of smaller individual traders.

The CoT reports are postedn  F r bhydha @9 G and displays the trading positions for

t hat weeko6s Tuesday, awmhskortposiioningshbllevwe bot h t he
cakegories mentioned above. Some traders use this information to decide which position they
should take. The generaglief in the market haseen that the position should be the opposite

of the net positioning of the smaller traders, with a belief that thaders lack the market
information to time their investments correc

no further analysis on this particular topic. But further research is encouraged.

Basis

An important part of trading in the future markets of oil, are the sell (short) and buy (long)
sides of thenarket. The two traders hope for different movements in the market. A long
trader hopes for a market in Contango (or an increase in the pricecoinineodity) and a

short trader hopes for a backwardation of the market (or a decrease in the price of the
commodity). A common way to distinguish a market in contango from a market in
backwardation is to look at thmasisof the underlying commodity. Indure7 we can see the
basis for both of our oils defined d&asis= F:1 S, where Fis the price of the given future

at time t, and Ss the spot price at time t. The basis can in many instances be viewed as an

indicator to how market participants lesle the market will look like-periods ahead.
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Figure7: Brent and WTI monthly basis January 2008 to December 2017 for thentbrek contracts

Figure7 shows thathlroughout most of the sample period we see a marketitango both

for Brent and WTI, which is in accordance with the economic theory, suggesting that seller of
a commodity will require a premium for storing goods for future consumption instead of
selling these in todayo0s staaceskvhere.the Waketdsan, h o
backwardation. We first see this for Brent in late 2011. The Libyan civil war stagég"

of February this year, effectively knockin
output. Even though Libyaisonyc count abl e for about 2% of
sudden drop isupplywas able to increase the oil prices in the short term. When the war

ended a few months later this sent the market into backwardation. After a period of positive
basis, we oncegain see this dip below zero from 2013 towards mi2015. After a climb

where the basis briefly breaks the positive, we once again see the basis fall to a new minimum
together with the prices in 2014. As previously stated, this was a period with thmgnd,

and an oversupply in the market.
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Open Interest
The open interest (Ol) show us the total numbers of open or outstanding future contracts that

exist on that day (long or short, but not a combination of the two). We can use the Ol to
measure th8ow of money that comes into, or goes out of, the futures market. In figure 8 the
weeklyOl is plotted for the period 2008017
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Figure8: WeeklyOpen Interest April 2008 to December 2017

Over the last decade, trade in oil Inasl a large increase. With an overall increase of 90,86

in Ol over this samphperiod There is a small growth throughout the financial crisis, which
slows downwith the prices after 2011. The small period of rising prices in 2013, set of an
increase in Q that would continue until the 2014 price fduring this period, we see a

small decrease in the OI, which is increased further when prices fall again-20&&dThe
number of active contracts increases for the remainder of this year, and rentdénfosta

most of 2016. With start of the price increasing again in 2017, we can see a large increase in
Ol of 17,52% from the start to the end of this yéer with the risk measure Ol seems to be
sensitive to price falls, unlike the price risk, it seemgrtowv in periods of small price

movements.

For the coming chapters the CFTCG@reduakrsf i ni ti o
an entity that engages in production, processing, packing or handling of the oils, and uses the

futures market to hedgesk associated with this activity. gwap dealers an entity that
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primarily deals in swaps for the oils and use the futures market to hedge or manage risk
associated with this activity. moneymanageris a registered commodity trading advisor,
commoditypool operator, or an unregistered fund identified by CTFC. Every other reportable

trader that is not placed into ®aof the other categories goes undd#rer reportables

Positioning and changes in the oil futures market
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Figure9: Speculator Positions April 2008 to December 2017

Table2: Descriptive Statisticef Speculator Position

685 380 -246 565 135015
141 670 135414 93716
432020 977 419 -30 815
1072092 -279959 341911

517 352 -362 653 154 659
46 670 43 363 37 900
432020 -479 104 46 420
627 441 -279 959 257 835

832 484

-645 831 186 654

113 672 105 444 85 448
286 374 977 419 25021
1072092 -525 906 341911

Figure9 show the positions of long, short and net speculators from April 2008 to December
2017, and tabl@ shows key statistics for the same period. The speculative market seems to

have flourished in the pefinancial crisis area. The speculators have been especially active
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on the buy side of the market, where contracts of 685,580,000 barrels of oil haveldeen

each week throughout the period, on average. The demand for oil contracts does not seem to
slow down, with additional contracts entering the market each week on average for both
contracts. From 2008 to 2017 the long and short contracts have graw@vwb% and

118.52% respectively.
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FigurelO: Money Manager Positions April 2008 to December 2017

Table3: Descriptive Statistics for Money Managers

246 625 -77 975
76 398 40538 85015
83 540 -232 202 -2 735

448 846 -22797

138 241 -79 660 38 581
27758 20927 41 577

&3 540

-141 432

-42 735

204 608

309 698

-32 332

-1059 433

157 563

50 533 45852 79 246
231938 -232 202 36 372
448 246 -36 222 405 328

Figure10show the positioning in long, short and pesitioning for money managers from
April 2008 to December 2017, tat8eshow key statistics for the same period. Of the four
defined sukcategories money managers are the traders that holds most of the long contracts,
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with an average of 35.97 % of theemplongs. At the same time, they are one of the traders

that holds the least of the short contracts, with an average of 14.28% of the open shorts. This
means that money managers have been net long on average throughout the sample, we can
also see that ineases and decreases in the long positions that have primarily driven the net.
Through the sample money managers have only gone net short on one occasion, this
happened during the financial crisis, where long contracts decreased with the falling oil prices
of the period. The entire period is identified by much movement in the long positions, while
the short side have been comparatively quite up until price fall following the 2014 oil price
fall, where many spikes in the positions are observed. Short pasitiseems to be moving

back to their previous levels when prices start to rise. The number of long contracts seems to
be more volatile throughout the period, where they seem to follow the prices closely. Money
Managers seem to increase their number aj kntracts in periods of prices increasing, and
decrease these numbers when they fall, or price movements are small. The long money
managers reacted heavily to the financial crisis, where their average number of contracts fell
by over 100.000, and overalhare of long contracts fell to 26.72%. On the short side the
average amount of contracts is higher than what is for the overall period, where Money
Managers held 21.96% of the overall numbeoménshors. Moving to the last period, the

Money Managerswerage long share increased to 37.2% of the overall long positions, while
their share of overall short positions increased to 16.94%. This period also marks the most
volatile period for the number of money manager held contfactbpth long and short
contractsThi s suggests that money managersodéd actiwv

demand issues, and less to periods of economic slowdowns.
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Figurell: Swap Dealer Positions April 2008 to December 2017

Table4: Descriptive Statistics for Swap Dealers

1595 183 -288 649 -93 467
50 457 136917 176152
95591 -737 456 -580 037

319 832 -62 071

226 203 -103 236

210415

122 967

28337 28418

46138

155 253 -172 204

26 468

277355 62071

189 762 -343 049

210415

-153 287

38514 110 635 131 237
108 B35 -737 456 -580 037
269 405 -187 672 81733

Figurell shows the long, short, and net swap dealers for April 2008 to December 2017, table
4 show key statistics for the same period. This is also a large player in the market, holding
28,47% of the average long positions throughout the sample, while also holding the largest

share of short positions, with a share of 52.81% of the samples asbmagpositions.

Meaning that Swap Dealers are short on average, we can slo see that long positions are
comperatively stable in the period, compared to shorts, meaning that changes in the net is

primarly driven by changes in short positions. Duringfilhancial crisis Swap Dealersane
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the biggest players holding 43.72% and 28.46% of the average long and short positions
respectivliey. Swap Dealers reacted opposite of how we saw the money managers react in the
same period. Throughout the crisis we see largracts grow, with, expcation of a decrease
during the periods laggnegative price shock, while short positions declined. Moving out of
the financial crisis we see the long contracts declining, while the number of short contracts
increase. This continuestil price risk is at its minimum after 2013. After the 2014 price fall
we start seeing the same tendencies as during the financial crisis, where long positions start
increasing while short decrease. The Swap Dealers where still a large player oddsti si

the market, holding 22.79% of the overall averag long contracts and 53.11% of the overall
short contracts. Except for a small peraathe start of 201.6Swap Dealers held their

positions net short also in this last period of the sanije.two sdes of Swap Dealers seem

to react differently to market situations. Activity on the long side seem to increase during
periods of larger price movements, while activity on the short side seems to increase when
price movements are low. Especially after langgative price shocks, the net seems to switch
to become long.
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Figurel2: Other Reportable Positions April 2008 to December 2017
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Table5: Descriptive Statistics for Other Repotable Positions

157 143

-103 013

54 136

7727

22116

77709

51076

-171 883

-77 986

355574

75671

-11 422

-101 694

237 586

13 087

17035

24 330

31076

-142 315

-63 657

105 463

241 558

-64 850

-108 508

132 650

57035 25 268 48 332
147 802 -171 883 35622
355574 -41422 237 586

Figurel2 show the long, short and net positioning for other reportable positions for April

2008 to December 2017, tatlshow key statistics for the same period. Throughout the

sample OtheReportable traders have, on average, held a net long position. Thisrgaseg
smaller than the traders discussed above, holding 22.92% of the average long, and 18.85% of
the average short speculative contracts. These traders were a larger player on the short side
during the financial crisis, where they held 28.04% of theasyeeoutstanding short contracts,
while also holding 14.63% of the outstanding average long contracts of the period. Meaning
that OtherReportable traders where net short during this period. During this period we can
see the net moving into the positiveshart period in 2009, coinciding with the large spike in
price risk observed in the same period. Moving out of the financial crisis period, short
positions remain relatively stable, while long positions grohar@es in these long position

is what seemsot primarly be driving the net after this period, with it hitting net long long

early 2012, staying on this sign throughout the rest of the period. During the last period,
OtherReportable traders are maintaining a strong net long positioning, holdir®y28fGhe

total average speculative long and 16.86% of the average speculative short contracts.
Although the short positioning remain relatively stable throughout this last period aswell, we
see some spikes in held positions, 18@d5, early2016 and mieR016 are the most

prominent. During these same periods we also see spikes in the long positions. All of these
periods corresponds to periods with spikes in oil price risk. This makes it seem that there are
an increase in both long and short positions imogdsrwhere price risk is high. This is

especially prominent after 2014.
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Figurel3: NonReportable Positions April 2008 to December 2017

Table6: Descriptive Statistics for Néreportable Positions

86622 -76923
14 262 13 821 14 236
42323 -123 154 -39 109
141021 -45 311

77237 -78 064
17928 16 295 13936
42323 -123 154 -39 109
141021 -45 311

91 466

12393 13 401 10430
64 831 -113 560 -17 340
126631 -51 549 37650

Figure13 show the long, short and net positions of NReportable positions from April 2008

to December 2017, tabeshow key statistics for the same period. Since-Reportable

mostly contains private investors, they also holds the smallest number of toriilae

specifically 12.63% of the average long, and 14.07% of the average short contracts. Both the
long and short sides follow each other closely throughout the entire period, with a small bias
to being net long on average. During the financial cristh Bides held a higher share of their
respecitve contracts compared to their period average. With longs holding 14.93% of the total
average, and shorts holding 21.53% of the total average, this large increase in the share of

total short contracts, seentsstem from the rest of the market reducing the number of
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contracts they He, rather than NofiReportable tragrs incresing the number theyldhe

Throughout the rest of the period both periods keep following each other closely with the net
positioningbeing close taero. We do however see thesp&king into the positives,

following spikes in the held long positions. These looks to follow smaller spikes in the oil

price risk. During the last period of the sample, the average number of held contvacts ha

only had a marginal increase in both the long and short positions, making it so the Non
Reportable traders share of the total contracts have decreased to 10.99% and 13.08% for long
and short contracts respectively. The NReportable traders seems totbe categoruy of

traders that reacts the least to to changes in oil price risk.

The models

First, we are interested in analyzing if long or short positions of speculators are influencing

the oil price volatility for WTI and Brent. Speculator will befided as the added positions of

the speculative traders, given by the CFTC. This means that traders that are mainly interested
in trading the financial products associated with the oils will be considered. As discussed in

the previous sections, a GARCH(Lrhodel will used, given us the following formula.

Skl T R TR FYNQOA G LBk

Where: |f is the squared daily n&tn of oil i, at time 41, G2 is the variance for oil at time t1,
and @S pisthaichamge®im speculative positions at time t. The subscript n, denotes if
we are looking at changes in long or short positions. Subscript, i, denotes if the analysis is

done on the basis of Brent or WBpeculataris calculated as the sum of theifepeculative

subcategories attimetpSpecul at or 3iY§ Qoa & ® déiat—e— .gq1%5and

g% are based on weekly price changes, calculatesilas: | T—

Secondan effort to identify if a single group of traders have had an influence on the volatility
in the markets in question. These will be split intofthe different categories given by the
CTFC;Money Managers, Swap dealers, Other Reportables andRNporables.Again, a
GARCH(1,1) model will be utilized:

o b | i (I 30 300 5 30Yp 30YR(@1.9
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Where SD, MM, OR and NR stands for Swap Dealersn®&¥y Managers, Other Reportable
and NonReportable respectively.

Last, the analysis will be repeated for two-gdviods, to see if a change in the market
situation will have an impact. The sample will be split in the middle giving us two periods,
one spanning 2008 to miD13, and theecond spanning mia013 to 2017. The same
GARCH(1,1) models will be used.

For our OVXxanalysis an OL$%ased simple regression will be used, where the weekly oil
prices for both the WTI and Brent threeonth contracts, as well as the weekly position

charges in the COFrapports will be used. Giving us the following general formulas:
30 @ 305 YN Qo b ¢ 6o @.5
And

30 @ 30 300 5 3Y0p 30Yp 30Yf; 7 (1.6

Empirical Bsultsand Discussion

Table7: Zvalues forspeculatoranalysis on WTI. */**/*** marks significance at the 10%/5%/1% levels

Table7 shows the obtainedwalues for long and showTI speculators throughout ttieree
different tested periodsNeither speculator categosgemshave any significant impact on
the oil price volatility, neither the full sample nor the two-pabiods.

2The corresponding parameters estimates can be found in the attachments
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Table8: Zvalues for the CQdnalysis on WTI. */**/*** marks significance at the 10%/5%/1% levels

Table8 shows the test results for the four sagtegories of traders and WTI. For the entire
period, we only see one significant value, namely the long money managers. Surprisingly
these traders seem to haveiraverse relationship with the oil price risk. Moving into period

1, this result is no longer significahiong Swap Dealers and Other Reportable are, however
This period includes the financial crisis of 2009, which brought with it large price movements
over short periods of timéfter removing this period from the sample andwaning the test
neither of these are significant (with aalue of 1.79 and 1.57 for swap dealers and other
reportablerespectively). Moving into the second period, spanning20iti3 to 2017, the

same result as the first test is found, where long money managers seems to have a negative

inverse relationship with oil price risk.

There are no significant values in the t&@eculator tests, lending support to the theory that

speculators do natffectprice volatility in the oil market.

As we can see, only the long money manager positions seem to have an impact on oil price
risk. This relationship seems to be inverseamg that an increase in Money Managers
trading activity reduces riskhis relationship seems to be most prominerthe second

period, spanning 2012017. This marks a period where we have an increase in both money
manager positioning, and an increas®i. Lending support to the hypothesis that an increase
in Ol mitigates riskThis also brings support to the observation of Money Managers reacting
more to supply and demand factors than economic slowddwissalso suggest that the

criticism against sgculators in the market is wron@he speculatordo not drive prices and
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