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Abstract

Following sevex price hikes in commodities prices during both 2007/08 and 2011, questions
are being asked as to the role of excessive speculation on commodities markets in bringing
about thisunsustainablesituation. Tracking the increased financialisation of commoditie
markets and the legislatory loopholes which have helped to enable the rise oftiasrer
Counter derivatives swaps and other formspoitentially manipulative vehicleghis thesis

uses economic theory and econometric tests to ascertain thgact of specudation on
commodities prices.

T-tests were used to identify suimartingale or bubbldike behaiour on daily and monthly
LME (London Metal Exchang&radeA Wpper spot closing prices, and financial bubbles
were discovered betweenOctober 2005 and May B®, when prices went from
US$4000/ton to US$8700/ton. Further, smaller bubbles were shown in 1987, 2008,
2008 and 2011.

Grangercausality tests were also used to search for statistical causation between
fluctuations in LME spots and-rBonth futures returns, with inconclusiveresults, and
between the FTSE100 index and copper returns. It was found that the FTSE100 exhibited
strong statistical causation effects on both LME copper spots amdr8h futures returns,

with the period mid2007 to third quarér 2010 showing exceptional cointegration and
Grangercausation between the two, theoretically unlinked markedsiring times of great
financial stress, as exhibited in volatility. In conclusion, financial speculation is shown to have
influenced copper pde fluctuations as well as possibly causing an unprecedented doubling
of market prices in just 6 month.
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1. Introduction

Commodities being a class of basic goods (metals, fuels and food products) for which there
is a demand and which exhibit various levels of fungibiMgarx 1859) help fulfil the most

basic of human needs, from food to construction materials and fuel for transport.
Sustainable Developmeriteingdédevelopment that meets the needs of the present without
compromising the ability of future generations to meet their ownede &World
Commission on Environment and Developmé@®B87)is often seen as an environmental
sciencebut unless the economics are equally sustainableyironmental sustainability will
NBYFEAY | RNBFEY® C2NJ GKS YI 22 N¥isible incarfatioit S & 2 NI R ¢
economics is through the prices they pay for basimmoditiessuch as bread or rice. It is
therefore vital that these prices accurately reflect the reality of supply and denthatthe

prices are largely predictabbnd that theyare kept affordable

What is more, a number of interested parties; producers, supplierspgodessorsas well
asend users of commoditiesll require price predictability of their basic materials in order

to provide accurate costings for constructioor other projects. For example, the
construction of one wind turbine usdsundreds of tons of steel and around half a ton of
copper (Vestas 2006; CDA 2012a). If the prices of these commodities rise suddenly, it
becomes much more expensive to complete fireject and may therefore result in delays

or cancellation.

The period 200#mid 2008 sawunprecedented acrossthe-board increasesn commodities
prices, before the market collapsed and prices plummeted. Similarly, the period from mid
2010 to 2011 has seea repeat of these price hikesnaking longterm planning very
difficult. The rapid increase in rice prices during that period, for example, was a major cause
in the increase of hungry people in the world to over 1 billidigh food prices have been
shown to be the precipitating condition for the civil unrest which swept across Africa and the
Middle Eastculminating in the Arab Springtdgiet al. 2011).Figurel shows the UN Food

'y R | 3NRX Odzt (i dzNds PriceNBEdexy(ik Blue)i Sugeyinipaseddnto the graph are
red linesindicating the start date of foodots in various countriesAlthough in 2009 prices
FSEt FAFAY NIYLARf&@XT | AAYATIFINI NBRdAzOUGA2Y Kl a yz
meanirg global food prices remain at historically unprecedented levels.
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Figurel: FAO Price Index corrected for inflation (blue curve) between Jari®®§ and July 2012.
Red lines signify start dates of food riots, mainly in Néttica and the Middle East

(taken fromLagiet al.2011) Green line ishe normalised.ME Grade A copperice
(data from IMF 2012)
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The causes othese price fluctuatiors are manifold, and a plethora of explanations have

been given for the most recerf2011) fluctuations in food priceslthough the price boom

also affected other commodities (seeigurel)® ¢ KSe& Ay Of dzZRS aol 0 6SI {F
droughts in Australia, (b) increasing demand for meat in the adgied) world, especially in

China and India, (c) biofuels, especially corn ethanol in the US and biodiesel in Europe, (d)
speculation by investors seeking financial gain on the commodities markets, (e) currency

exchange rates, and (f) linkage between oiRan F2 2 R LINA OS & d&varioup  IA S
studies have shown that these many of issues, especially items b and c, could not have

caused sufficient global supply constraints across commaodity classes todsalted insuch

large price increases.

However , it was not simply global food prices which have seemarkableand highly

correlated peakl YR G NR dzZZK& &adl NI Ay 3 Ahe giédaBne anSt@2 y R K1
graph indicates thénormalisedmonthly price of gradeA copper traded on the globatipe-

setting London Metals Exchange. Both the rises and falls of the price are highly correlated.

The standard explanation for these price fluctuations rest on supply and demand, and take

into account variations such atetailed abovepnly some of which gplies to both copper

and food commoditiesin the general discussion of the reasons behind these price rises,

however, financiabpeculation is often excluded or minimisethis thesis, therefore, will

explore the effects of financial speculation on conditp market prices, with tests

performed on copper traded on the London Metal Exchange.

1.1 Problem Definition

Commodities exchanges, being primary vehicles for price setting of glotzalsd

commodities (Pirrong 1994), therefore need to be investigatediiscoverto what extent

excessive speculation is responsible for these fluctuations. As stated byS$h&enate

t SNXYIySyid {dzo 02 YYAI{l i urpdsg of lcomthSdityimakets) dnkkg 4  a

stock markets, is not to attract investors, but to enalpleducers and users of physical

commodities to arrive at a reasonable price for their goods and hedge their price risks over

time. Prices are intended to reflect supply and demand for the physical commodities being

traded. Because those physical goods ased in business on a daily basis, they are

vulnerable to price manipulation if someone corners the market on the available supply in a

LI NI AOdzf  NJ Y2Y(GK® LY | RRAGAZ2YS &aLISOdzZ I i2NE>X 6K
trade and seek instead torgfit from the changing prices, can cause distortions in
O2YY2RAGE LINAOSE 6KSy (®SIRSI20H SEOSaaidsS &LisOd:

1.2 Research Question

To whatextent, and in which ways, does excesdgiaancial speculation on commodities
influence the markie price of globally traded commodities? How can the effects be

mitigated in order to achieve a more stable market plamnducive toSustainable
Development?

This thesislargely concernscommodities markets in general, while a case study will look
specfically at Copper traded on the London Metals Exchange (LME3uch, much of the
NBEAaSFNOK LINBaASYyl Ay GKA&a YIFadSNRa GKSaxa oAaff
subject about which my knowledge was passive, having never formally stiniediscipline

before, the subguestions detailed below have been designed to inform the main research
guestion.Some are based in literature, while one (question 3) also involves the application

of econometric tests on the case study. The first three guistions and the first part of the

main research question are answered in the Conclusions (Section 8), while the last sub

AR Mathews Utrecht University 4
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qguestion, leading to the second part of the main question, is covered in the
Recommendations (Section 9). The sub questions arallaw$:

1. How have financial and commodities markets developed ogeent decades and
can this be said to have had an influence on the pseging function of such
markets?

2. What pdicy options havebeen proposed an@nactedby the European Union and
the US Federagjovernment, how can/do they influence commodity markets and
what barriers do they face in implementation?

3. How has commodities market behaviouseen modelled mathematicallyising
econometrics,and how can this be used to providgiantitative aralysisof the
speculative effects ohME copper?

4. What recommendations can be made to improve the price discovery function of
commodities markets and hence produce a more sustainable market for basic
commoditie®

1.3 Motivation

Studying the Energy and RedzNDS& (GN}¥ O] 2F GKS {dzadlAylofsS
programme at the University of Utrecht has reiterated to me the importance of commodities

to sustainable development. While the track is heavily based on energy resources, it has

become obvious that accate pricing of other commodities is vital. Much work is being

performed on pricing structures for goods which take into account what economists call the
WSEGSNY It AGASEQY adzOK | & LiRftfdziazy FyR f2aa 27
as wdl as health risks and labour conditiofe local employee’s To this cause an entire

course2 ¥ GKS {dzall Ayl of Sat Wréct Ihigisity(Srghddisciplinaryd S ND &

Case Study, group P7) was dedicated. Howesleyuld a system be devised to inde the

costs of externalities into pricing structures, it would still be highly dependent upon a
fundamental supply and demand badisfinancial speculatiocan be shown to causeajor

RSOAL (A2 yRandamBi@aNINA OS QW 2 T , itr woull2naNdat® ruct of this

work.

Added to this, there has been some recognition of the importanceasfect pricing of
commoditieson the international stage. The Global Initiative on Commodities was launched

in May 2007 by a group of organisations includimg United Nations Conference on Trade

and Development (UNCTAD), the United Nations Development Programme (UN®P)

African, Caribbean and Pacific Group of States (AGR)M the Canmon Fund for

I 2YY2RAGASA 6/ C/ lévEragiagh thiekpowerkofomrhogity préaddctior and

trade as a positive force for sustainable development across the developingéworld L L { 5
2009).From the Initiative, two articles in particular are relevant to thi$ & 0 S NRIEem 6 KS & A &
I m1 &l A Lidzhitiaiiv&s3are diefuiirdithatiaim at dealing with negative effects of

instability of commodity prices and earning from commodity exgords ¢ KAf S LGSY o
Sy O 2 dzNdha Ssablisiiment of effectively functioning commodity exchanges in
developing countries ¢ ! b/ ¢! 5 H sstability lde s{owr2albe eauskdyby excessive
speculationon (or off) commodity exchangethen a major initiative must be to rein it in.

Secondly, if commodity exchanges are to be encouraged around the world, there are some

basic tenants which need to b@plied, drawing on the long experience of such exchanges in

iKS WRSOSt2LISR ¢g2NI RQo

! See, for example, the work of the Oiconomy Foundathdtp(//www.oiconomy.org) which aims to
produce a pricing structure for basic goods which takes into account these externalities.

AR Mathews Utrecht University 5
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Finally, | am motivated to study this topic through personal experience. Between 2006 and
2008 | was trading recyclable copper (and other ferrous andfaoous) scrap from Eastern
Europe.Price fluctuations of hundreds of dollars/ton every dawde this business all the
more difficult because suppliers would hold off from selling until the price rebounded to a
certain level. Thisften resulted inlong delays irbuying thematerial, thus preventing the
timely recycling of a vital commodity. It also became clear to me that these fluctuations
benefitted neither the supplienor the customey and that attributing these sudden price
changes to supply and demand evidently misaddt of the story. It is through this thesis,
therefore, that | wish to discover which other mechanisms could be setting prices on top of
WFdzy RFYSY (Gl faQo
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2. Methodology

While this thesis forms a valid part of teistainable DevelopmeNtl & ( S NXiiine, foN2 3 NI
the reasons stated above, much of its contents is essenttatigncial Economica subject |

had only a basic grasp of beforehand. Therefore a thorough literature review was vital. As
such, this thesis opens with investigations into commoditierkets, their functioning as

well as participants and recent trends of specific interesppecially towards sufuestion 1
(Chapter 3)

To answer sulguestion 2 and to inform answers to stduestion 4(see Section 1.2) a
further literature review was catucted concerning regulatory policiestistorical current

and proposed Chapter 4). Meanwhile, Chapteh and 6 lookat the theoretical framework
behind commodities tradingnd applyinga number of econometric tests to muleével data

in order to answelboth the first part of the main research question, and the rest of-sub
question 3.Subquestion 4, leading to the second part of the main research question, is
informed by the entirety of the report.

Data was largely publically available and acquiredughosources such as the IMF (2012).
Data for daily LME prices, while publically &lse, is expensive. Therefoiewas greatly
appreciated thaProfessorChristopher Gilbert of the University of Tremas able to provide
me with daily closing prices g back to the 1970s.

Terminology used throughout this thesis is as presented in economic literalith®ughall

effort has been made to define these terms in everyday Endfishdefinitions of terms the
appendix at the end of Irwin & Sanders (201@vides a thorough glossary.

AR Mathews Utrecht University 7
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3.  Commodities Markets

3.1 Introduction to Commodities Markets

t NPRdzOAYy 3 O2YY2RAUGASA Gl 1Sa dAYSd 2KSGKSNI AdQ:
harvest them, or extracting minerals or fossil fuels and refining theswell as transportig

these goods to market, it usually requiradarge initial investment with returns only coming

some months laterFor centuries pducers have sold a percentage of their crapfinal

product YorwardQ meaning they sell that amount atprice agreed today, but for delivery at

some predefined point in the future. Between today and that future time, the price of the

commodity may change either up or down, bat the producer the price is guaranteed. This

is calledhedging When the praluct is ready, the remaining harvest is sold at the time for
immediatedeliveryon what is known as thepotmarket.

Oftentimes the customer is not ready to 4ig their own capital in buying-Bionths into the
future, unless they too are implementing adging strategy. Instead, a middhean called a
speculator or investdrwill normally buy the futures contract from the producer with the
aim of trading that contract for a higher value as the time approaches for deligéign to
another speculatar In sich a way speculators are said to proviliiguidity to a market.
Sometimes, during periods afational exuberancespeculators may bid up the price to an
extent where the price paid for the commodity no longer reflects the true cost of the
product. In thé way excessive speculation can cafusancial bubbles

To make the trade of futures and spot contracts easiemmodities exchanges began being

formed to provide all market participants with accurate price information, clear contract

terms and some fan of insurance should the counterparty (the other side of the trade) not

be able to deliver. The London Metals Exchange, for instance, was founded in 1877 but its

roots go all that way back to the 1O Sy (i dzZNE A G K (GKS 2LISyAy3 2F [ 2
(LME.com 2012). The rest of this section will investigate further the workings of commodities

markets before going into some of the modern developments seen both on and off the
exchange® ! & adzOK AG 6Aff LINPOARS I o6lFaxa F2N G4KS

3.1.1 Purposeand functionsof commodities markets

Commodities markets, unlike stock or equities markets, exist in order to provide producers

and users of physical commodities with publikhown, uniform prices and contract terms

for a given commodity. Ghang 1985; USSPSI 2011). Commodities markets generally consist

2F G2 GeLSa 2F O2y NI OG&aT aLkRida IyR Fdzidz2NBa o
aStEtSNJ G2 FdAf FAff GKSANI O2YYAGYSydGa AYYSRAIGS
require both byer and seller to complete the transaction at a given, future date. (ibid.) That

said, only a small amount of futures contracts sold are actually completed. The buyer or

seller canliquidate the contract before the anticipated date of delivery by sellimghaying

equivalent contracts of the same commaodity, effectiveffsetting the original commitment

(Johnson 1960). The functioning of such strategies is explained further in section 3.4.2.

A major function of futures markets is to allow for the transéérrisk from the risk averse

(such as producers) to the risk toleramvestorsspeculators). Markets actors who wish to

KSRAS | 3L Ayald 7FdzidzNBA YA O Ff QK OB (AR YIAR DI yO Yt
availability, for sale at a later dat(Pirrong 1994). There is no exchange of cash between the

%In the literature the terms speculator and investor are fairly interchangeable. The only difference is
that investoris generally positive whilgpeculatolis a more negative term.
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two market parties at the time in which a futures deal is made; meaning the value of the
contract at inception is zeroGprton & Rouwenhorst 2005).

According to Pirrong (1994), the other majéunction of commodities markets is to

GONI yaYAlG QOlfdzrofS AYyF2NNIGA2Y Fo2dzi adzZLJJx & |
private information will buy or sell depending on that information, and thus the price will be

forced towards the correct market Vel, while newlyavailable public information will

encourage wise investments (Pirrong 1994; UNCTAD 2011). Producers, consumers and those

involved in storage will use this information to make decisions on resource allocation and
investments. The relationgh between spot and futures prices is discussed in some depth in

Chapter 5.

3.2 Definition of Market Actors

Definitions of market actors have long been set by the Commodities Futures Trading
Commission (CFTC), the US regulator, which collates and prdaidesamounts of data

traditionally based on two categories of tradegscommercial and nostommercial (CFTC

2008). Traders, producers or customers dealing directly in the commodity would be

described as commercial, whereas those with no direct interesildvbe noncommercial,

I f K2dZAK dzyRSNJ GKAa OflaaArfTAOLGA2Y Al KF&A ao6S
view commercials as hedgers and FO2 YYSNIOA | £ [ Gortorh Y&y&shi &2 NBR € 0
Rouwenhorst 2008)Positions, in regard to stocks, trades argen interest (uncompleted

trades), are reported weekly in theommitment of Trader@COT) report, with macrlevel

data on both categorieddowever, these classifications were subjected to much criticism,

gAGK GKS /Cce¢/ AGaSt T pfaetices yiade ekofediorsuch an@denti o X G 1
that, today, a significant proportion of lorgjde open interest in a number of major physical

commodity futures contracts is held by-salled norli N} RAGA 2yl f KSRISNE X ¢
questions as to whether COIB L2 NIi OFl'y NBf Al o6fé& oS dzaSR (2 I aa
(CFTC in Gilbert 2010). Therefore, in September 2009 the CFTC changed the categories of
reporting traders for theirDisaggregatedCommitment of¢ NI RSNBA NBLR2 NI A 6. N&N
Robe 2010), as shownTablel.

Category Description
Producers, merchants, Entities which deal predominantly in physical commodities, and which use
processors, users futures markes to hedge or manage risks associated with their main busini

Entities which mostly trade in Owne-Counter swaps (see section 3.6), and]
use the futures markets to hedge or manage risks associated with that
business. The majority of theseNI RSNE Q Of ASy ia KI @
commodity indices (see section 3.4.2)

Swap Dealers

Entities which manage eexchange futures trading on behalf of their clients|
Names of such money managers range from Commodity Trading Advisors
Money Managers (CTAs), gistered Commodity Pool Advisors (CPOs), as well as unregisterq
funds, many Hedge Funds and large Exchange Traded Funds (again refer,
section 3.4.2)

Other Reporting Traders | Every other reporting trader who is not included in the above

Non-reporting Traders Smaller traders who are not obliged to report their positions

Tablel: Categories and description of the five trading classes identified by the CFTC bighggregated
Commitment of Tradengports (UNCTAD 2011; Tiltoryrmphreys & Radetzki 2011)

The first two classifications are considered to demmercial whereas the latter two

reporting categories araon-commercial The money manager category includes a spectrum

of investors, from hedge funds to institutional invest (largely pension funds and university
SYR2gYSyitaos éK2xX tA1S Ylye 2F (G(KS &a¢l L) RSIfS]
portfolios and therefore use financial investment strategies (normally reliant onsogke
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data analysis) to adjust the@xposure to different markets as prices and conditions change

(UNCTAD 2011). Although these categories provide more detailed data on traders, there are

a0Aff a2YS YIF22N) aK2NIO2YAy3dad ! OO2NRAYy3A (2 ¢
available data ardar from adequate. In particular, little is known about investor demand
2dziaARS GKS h9/5d¢ ¢KAA YSlIya GKIFIG OFNB akKzdz R

Other studies have suggested classification based on the type of trade, rather than the

identity of the trader, as in reality market actors run trading strategies which are on a

continuum betweend LJdzNB N a[hedgingl2VAR | WS & LIS Odzf F GA2y € oL N
Merrin 2009). Nearly all commercial hedgers will also speculate on price movgmedrile

investors will also likely involve some hedging in their market strategy (UNCTAD 2011).
aSFYgKAESES tNRFDP . SNYINR 52ySTFSNE |jd2GSR Ay |
problem is that regulators have been running at their studies on playfersexample,

broker-dealers, hedge funds, etc. FINRA [the largest independent securities regulator in the

U.S.] has no clue as to the kind of trading being done and the strategies behind it. Regulators

should require tagging of ordergy algorithms] a2 LILI2 aSR (2 o0& Ol 41S3I2Ne 2
such, the following sulsections detail the two principle trading strategies, hedging and

speculating, as well as a third important role which market actors play, that of the
arbitrageur.

3.2.1 Hedgers

Hedging uses thmarket as a form of insurance against future price movements. A hedger is
traditionally considered acommercialmarket actor, as this strategy is largely (but not
exclusively) employed by producers or consumers who wish to secure the market price of a
product which will be available at a certain time in the future. A potato farmer, for example,
will know that their crop will be ready in 90 days, and will therefore sell a portion of the
expected yield on the futures market in order to ensure the futuregof that share of the
harvest. End users will operate in the same way and buy these futures contracts in order to
hedge their own risk they know what the price will be for a certain amount of potatoes at a
given point in the future, regardless of latductuations.

In this way, hedging is used to provide a more certain outcome, although not necessarily the
one with the highest returns (Hull 1993). Financial hedging is very popular in equities and FX
(currency exchange) markets as a way to insure nagafluctuations, although as
commodities are fundamentally different to these assets due to their physical nature (the
expense involved in transport and storage does not exist in other markets) financial hedging
does not normally involve buying the phyaicommodity and selling it in the future. Rather,
commoditiesfutures are used, especially by swap dealers, to hedge against other assets
which are considered to have a negatively correlated relationship (UNCTAD 2011), such as
that proposed byGorton & Rowenhorst (2005) and later empirically sholop. N&@ N1 6 F KA Yy
& Robe (2010) between equities and commodities, a relationship especially visible in the
GdzNbdzf Syd YINJSG O2yRAGAZ2YyA F2ft2Ay3 GKS Tt
Robe (2010) go sorfas to blame much of the recent price volatility in commodities on the
existence of Hedge Funds which used commodities as a hedging instrument against
exposure in the equities markethis is problematic for legislators as these financial hedgers

are often considereccommerciatraders, and therefore avoid many of the regulations aimed

at noncommercial speculators.

3.2.2 Speculators

While both producers and consumers may wish to hedge their investments by selling/buying
futures contracts, they do not uslig trade directly with each other, not least because there

AR Mathews Utrecht University 10
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may be an issue with the liquidity of the consumarprovidingenough capital for the
trades. Therefore the buyer of futures contracts is normally a speculator looking to take a
position on the market (UNCTAD 2011; Hull 1993). In such a way, speculators ar® said
provide liquidity to futures markets (Friedman 19538jlton, Humphreys & Radetzki (2011)
split speculators into two categories; losgort and longonly speculators. Lonrghort
speculdors are typically leveraged (they use borrowed money) investors who readily buy or
sell depending on market conditions, and thus seek to make money out of both positive and
negative market fluctuations. They include the trading desks of major banks, Herhgis

and technical investors who base their strategies on computer simulations of market
conditions(see section 3.5.1 for more on algorithmic tradinand as sucfollow the market
(Tilton, Humphreys & Radetzki 2011).

Longonly speculators are typdd by a fastgrowing class of indeselated investors (a

thorough analysis of this topic is givém Section 3.4.2)They are generally unleveraged

(they trade with their own money) and are much less sensitive to price fluctuations than

longshort specula® N& 0 ¢Af G2y > | dzYLJKNBea s wkRSGT 1A wn
commodities defined in the index, and hold only long positions which tiodlyover as

maturity of the forward contract approaches (again s8ection 3.4.2 Both types of

speculation in commodities have increased significantly since the 1990s, and both have led

to wide-spread accusations of market manipulation (ibid.)

3.2.3 Arbitrageurs

Arbitrage is a hugely important concept in finance. It is the mechanism by which, given
certain criteria,prices for the same commaodity on geographically separated exchanges will
tend to equality. Should the price of wheat, for example, on an exchange in London be
significantly cheaper than in Chicago (when also taking into account transaction costs),
arbitrageurs will buy in London and sell in Chicago, thus making easyredskrofit while
increasing demand in one place and boosting supply in the other, and leading to an
equalisation in prices (Hull 1993)he theoretical basis of arbitrage is covered ferthin
Section 5.1.2.

It should be reemphasised here that all threethe aboveroles can be performed by the
same market party, making definition by agent a difficult task and lending weight to
t N2 F¥Saaz2Nl 52y S fpeshitradeiNgs méhiteded/bd e GFEQYJather than
the identity of the trader themselves.

3.3 Financialisation

During most of the 20 century, commodities futures were traded on regulated exchanges,

where meaningful speculative position limits, restrictions on the amourgtofk a single

trader is permitted to hold, were in place (Frenk & Staff 2010). In response to the Wall Street

ON} 4K 2F mMdoonz GKS '{ /2YY2RA0& 9EOKIFy3aS 1 OG
for agricultural commodities in order to prevent comnibels futures markets from
0SO02YAYy3 20SNI & aLISOdzZ I GAPSPpe dal aGSNE 9 2 KAUGS
the midgmpT N Q&> SYFyFdAy3a FNRBY | @GFNASGe 2F FI Ois
number of curbs were proposed, including the fedeexitension of these limits to all

commodities (Irwin, Sanders & Merrin 2009; Masters & White 2008). However, with the
ANRPGOUK 2F FAYFYOAlLt FdzidzNBa Ay (GKS mopyna yR
was devoting most of its time and resourcés regulating financial futures and not
O2YY2RA0& FdzidzaNB&aé¢ odal aG6SNAR 9 2KAGS vwnnyod wS3
between commaodities and other markets (such as equities), and therefore treated them

both as financial markets, ignoring thectathat commodities have major underlying
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properties, like the physical production and required storage, which are not applicable to
equities or foreign exchange markets. They also missed the importance of these markets to
global pricesetting for industry(ibid.). Section 4.1 covers these events in more detail.

The growth of both volume and open interest in commodities trading meant that
speculators would need to take larger positions to manipulate the market. Speculative
position limits were therefore tiged across the board. (Masters & White 2008). By 1991 the
CFTC had started to allow exemptions from position limits for certain transactions, so
allowing noncommercial actors to take larger and larger positions. In 1998 the CFTC
formalised an existing pctice by allowing commodities futures exchanges which dealt in

Wil NHS YR fAljdZARQ YINJSGa G2 NBLIX I OS &aLISOdz I (

0

fAYAGAQ ¢
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LRAAGAZ2Y 6AGK INBFGSNI GAIAT L YO

Initially, the involvement of financial investors in commodities revolved around hedgsf

making shorterm investments made using technical analysis (UNCTAD 2009). However,

F2ff26Ay 3 &adzOK Bif Bdhosfilas6, widerelhy 2xcHamggsindthe City moved

from traditional open outcry to electronic trading, it became easier for neworacto

become involved in markets where previously they had had little or no experience.

Commodities exchanges were generally slower than other financial exchanges in adopting

electronic trading, and the London Metals Exchange (LME) only introduceckdtsoaic

trading system, LME Select, in 2001. By 2006, however, LME Select accounted for around

half of all trades on the LME (Cox, Lynton & Wells 2007).

Following the dotcom crash of 2000, financial investors started to look more and more at
commodities futures in order to diversify their portfolios. Subsequent crashes and
diversification led the number of outstanding futures and options contracts on commodity
exchanges to increase more than five times between 2002 and2608 (UNCTAD 2009),
the total vdue of investment in commaodity indices increased from around $15 billion in
2003 to more than $200 billion by mRD08 (CFT,Quotedin Tang & Xiong 2011), and the
value of Ovetthe-Counter (OTC) trades in commodity derivatives ballooned more than 20
times, to $13 trillion by the time of th€redit CruncllUNCTAD 2009). Further explanation of
these investment mechanisms is giverSiaction 3.4Up to around 2005, the prices of most
commodities had been largely stable (European Commission, quoted in Ddes&@ait0),

but after that point two notable things occurred; prices of previously unlinked commodities,
such as gold and agricultural commodities, inexplicably started to exhibit similar price
movements, while the values of these commaodities soared froguau2007, following the
sub-prime crash. Oil broke the $100/barrel mark in February 2008, finally peaking in June of
that year, before falling back (De Schutter 2010).

While world GDP doubled (in dollar terms) between 1998 and 2008, commodity prices
almost quadrupled over the same period (UNCTAD 2009). Indeed, by 2008 the value of
outstanding commodity futures contracts (totalling almost $13 trillion) was roughly twice

the real global output of commodities (ibid.). For gold, copper and aluminium in 2065,

G @2t dzy S 2 Fradefl E&rikativgsd ®as around 30 times larger than physical
LINE RdzOGA2Y ¢ 652YlFyalA g9 | SFGK HantToOd® ¢2 | RR
the ratio of notional commodity futures contracts to global GDP rose from 1.5%eli021v

percent, while equities markets saw the equivalent ratio rise from 4.2% in 1998 to just less

than 17 percent (ibid.).
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The impact oExcessive speculation on commodity market prices

The recent change in the constituency of commodities markets has been substeiptial.

2 shows the change in market share of commercial and financial (what the CFTC generally

refers to asnon-commercia)l traders on the Chicago Wheat markets between 1996 and

2008. However, this change is not limited to Chicago Wheat contracts. Across dah#& bo
F3aINBILGS YEN] SO aKFENB 2F WINIFRAGAZ2YIE O2YYSNX
market share of financial traders more than doubled between 2000 and 2008, from less than
20percenti 2 2@GSNI nE: 0. NEN1OIFIKAY SINEN|OFIKAYysdwWwRY
R20dzYSyiSR GaO2yaARSNIofS AyONBlFrasSa Ay (KS LINF
markets] and in the extent to which equity futures traders are also active in commodity
FdzidzNB& YI N)] SGa¢ o

Commercial & financial traders' market share Commercial & financial traders' market share
Chicago Wheat Markets 25 June 1996 Chicago Wheat Markets 24 June 2008

B commercial [l Financial

B commercial [l Financial

Figure2: Commerciab FAYF YyOALf GNI RSNEQ YINJ S &aKFENB / KAOFI2z O2Y]

Aside from the increased prices and volatility seen recently in commodities markets, a

further change in these markets has seen tteintegration of price fluctuationsboth

between different, previously urelated commodities and between commodities and other

financial markets. In recent years price movements of all commodities have become

increasingly linked to oil fluctuations, especially in kugyires contracts of a/ear or more

0. NEN{OIFKAY SiG Ftftd® wnnyod ¢Iingdlatiom was kspeialy 6 H N1 MM 0

pronounced amongst commaodities which are traded as part of an irskecgection 3.4.2a

implying that the price of a commodity is no longer detamad by supply and demand

Fdzy R YSY G F f alINRGOIBE NINBK SWNJ RISGSNXYAYSR o0& GKS | 2

FAYILYOAILf aasSia FyR Ay@gSadyYSyid oSKFEGA2N 2F RA

Xiong 2011).Furthermore,. N@ N1 6 KAYy g & forSorrélations betweer S &

commodities and equities markets, and found that thesaramvements (where decreases in

equities lead to increases in commodities prices) are much more significant during times of

WS O2 Yy 2 Y A Grangeical®abityat€std detddd in Section 6.6.2 and 6.7.2b investigate

these effects with reference to LME Gra#lecopper and the FTSE100 financial index.

cC2tft26Ay3 GKS [SKYlFY . NRUOKSNEQ ONIakK 2F {SLWKS

and commodity markets rose to levels uesefor decades, as Basu & Gavin (2011),

performing a similar analysis, showhkigure3. Here, the largest commodity index, the S&P

GSCI (sewmection 3.4.2, as well as the price of West Texas Intermediate crudleii

compared with the Wilshire 5000 equities index, and the increased correlation200& is

AGNRTAY3Id . NEN]1OF KAY gintegratiorSacrdss finangiad markétsitolh 6 dzi S i

Hedge Funds, especially those trading across both markets. H¥og&(2010) give another

indication of the changed commodities markets by documenting a third form ef co

integration, that of the explosion in openterest (i.e. uamatured, or open, futures

contracts) across commodities. Between 2003 and 2008, operesttgrew at a higher rate

GKFy G Fye GAYS aiaAyO0S GKS wdnterest growfhdaeindNA
A

Ay 3t
i2 SR O2YY2RAG® NBOANY&E O6AOARDPOD ¢K Y &

3 8
3 Sy
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number of open contracts, drives, or at least patdj subsequent commodity price

fluctuations.
0.7 -
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Figure3: The rolling correlation cefficient between daily Equity and Commodity returns on a-gear window
(from Basu & Gavin 2011)

It should be stressed that emovements of pices are not new, however. As Tang & Xiong

(2011) point out, the last time commodities were highlyintegrated was during the 1970s

YR SIFENIe& WynaI RdzS (2 NB2 OO0 dzNNdHigh mflaoi ih & dzLILIE &
the US. This time, howevenone of these symptoms are visible and thencovements

amongst commodities are rather more pronounced, implying a significant difference

between the late 2000s and the late 1970s.

The underlying causes of thinancialisation of commodity derivativesare manifold,

although Basu and Gavin (2011) give two primary reasons for it. Firstly, they point out that,

as returns on equity markets shrank, investors were drawn towards commodities derivatives
0SOFdzaS 2F | aYAadl {Sy y2iikyZuuredidan bie uded/to Ay @S a i
KSR3AS SljdzAde NARA&A1E€P® LNBAY 9 {FYRSNE o6Hnanmnv IR
Gorton & Rouwenhorst 2005K @S NBOSyifte FSR GKA& WYAaidl 1S
investors can maximise their returns and lower thel2 NI F2f A2 NRAR &A1l o0& | AaNB
investmentinlon yt & O2YY2RAG& AYRSE TdzyRaé d { SO2yRf &z
GKS ARSI 2F WaSINOK FT2N @8ASftRQ>X ¢gKSNBoe f2 '
investors to search for riskier dealstiva higher rate of return. When a large number of

market actors are looking for the same higher yields, however, it bids up the price of riskier

assets and thus effectively reduces the price of risk, leading to further investment in an

upward spiral.

With these changes in commodities markets, commodity trading has become controversial.

Many analysts, market traders and academics argue that changes in the identity of traders,

combined with increased investment, have had a substantial impact oavadd prices,

KIS AYONBI &SR dzy OSNIFAydeé FyR UGKSNBEF2NE AyON
commodity market actors in making storage, investment and trading decisions (UNCTAD
2011).. NEN{1OFKAY 3 w2060S ounmn0 02y éoyhmeBitiess KI G Ay
YNy SGa Kra AyONBFraSR GKSANI ddza OS LJendagst A & (2
movements in or out of risky markets, or simply because gloomy traders may be less willing

to take risks, thus compromising market arbitrafmwever there are many economists and
AyalAabdzinzyas AyOftdzZRAYy3dI GKS LaCx ¢gK2 O2yiaAydzsS
that financial investment has a significant sustained impact on commodity prices above and
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beyond current and expected suppgmarR  Fdzy RI YSy (I f 4QQ TitdnaC HAmMnAZ
Humphreys & Radetzki 2011)

3.3.1 Motivation for financialisation

While some of the reasons for financialisation are discussed in the preceding section, the
motivation behind the willingness of nemarket participants such as governments,
regulators and the exchanges themselves, to permit or promote this idea is another matter
for contemplation.

Modern financial exchanges are publitdgded, forprofit corporations who are obliged to
maximise returns to their sharefders. As they are paid based on the number of trades
made on the exchange, they obviously aim for the highest number of trades possible. Due to
deregulation of financial markets, commodities exchanges are no longer required to enforce
position limits, sothe more (high volume) speculators in the market, the better for the
exchange Nasters & White 2008)The LME makes an interesting casady as the largest
shareholders also get privileged market access, forming theaBedring traders. As the
majority of these ring members are now banks and other financial institutions,
financialisation and deegulation has meant theycan take ever larger positionsn i
commodities in order to maximise returgdVt a2 NHI Yy Q& Hnamn LIzZNOKIF &S 2 ¥
copper stoks is just such an example, and is elaborated up@eition 3.4.1while the LME

is described in more detail in Section 6.3.2.

¢CKS Y20AQFGA2Yy O0SKAYR 3I2@SNYyYSyidiaQ FyR NBIdA I
more complicated. Gensler (2010) gis a number of reasons for deregulation of

commodities markets in the leagh to financialisation. Firstly it was claimed that
O2YY2RA0& RSNAGIGADBSaT o0SAy3 | yio adherg fothé (G dzi A 2 y I €
same protections as the general publigt least because those institutionigading there

were already regulated (to some extent). Also, as derivatives traders were seen as experts, it

was assumed that they could regulate themselves, or that by acting in their own interest

they would in turn pomote the general public interest. This seems increasingly perverse

GKSY O2yaARSNAYy3I (GKS { DRINALD AValoA NBAEARAY A (&
be the general public themselves. The argument was also made that OTC derivatives swaps

(see Section 3.5 could not be bought onto exchanges because they were customised for

each individual deal, unlike on exchanges where contract terms are uniform. Since the turn

of the millennium, however, these swaps have become increasingly uniform themsahees

many would not look out of place on an exchange. Lastly, as no one else in the world was

regulating their markets, legislators did not want to create regulatory arbittageegulating

trades which no one else was. In summary cbnsidering financianarkets to be inherently

efficient, and regarding commodities as just another asset class, governments have been
dissuaded from regulating these markets and, in so doing, have given the green light to the

increased financialisation which has been evidentthe past decadgsee Section 5)3

Whether the current crisis will make a serious impact on these beliefs remains to be seen.

3.4 Speculation

Some speculation in commodity markets is seen as essential. It provides liquidity and
enables the risladvere to maximise their returns (Working (1960) quoted in Irwin, Sanders

& Merrin 2009). Milton Friedman (1953) argued that speculation will stabilise prices,
because otherwise investors will lose money and will therefore transfer investments to more
profitable areas. Gilbert (2010) contends that this viewpoint, while influential, is not
generally seen as convincing. He gives the example of clients in a casino. Although customers
regularly lose money, the casinos remain in business. Likewise, as the marketrissam
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game, some advisors or money managers will give advice which will result in investors losing

money. The advisor may go out of business, only to be replaced by other companies.

| 26 SOSNE & f2y3 | a O2YY2RA(AGraand &uffidiedtly & & & dz
26 O2NNBflGA2ya gA0GK 20KSNJ FaasSid Ofl aasSazé K
GKAOK @gAff AYLINEBBISIZNIK SO Ki2NASONG S NRA aNdlAaQa 2 F G KS L
speculation will continue.

Although speulation may be seen as positivexcessivespeculation, leading to market

manipulation, is overwhelmingly condemned (De Schutter 2010N.8 N1 6 F KAy 39 w206S 0
dza SR 2 2 MdpdelyfoB det@ctirty excess speculation, and found that between July 2000
anda | NOK Hnamn 6aallSOdzZ  iAPS LairiArzya ol ONRA
prr ANBFGSNI GKFY 6KFG 61 & YAYAYlLffe ySOSaa
excessively speculative positions increased from around 11% in 200030%0n 208, a
phenomenon much more visible in ne@rm contracts, although one which has also fallen
since 2008 (ibid.)

a 2
|.

O
NE

In modern finance theory, a distinction is made between informed and uninformed
speculators. Accordingly, informed speculation turns privat®rination into publicly

guoted market prices, thus helping in price discovery. The theory continues that uninformed
speculators will have no such effect on the market, as informed traders will take advantage

of the situation to return prices to their trukevel by taking contrary positions (Gilbert 2010).

In practice, it is difficult to distinguish between informed and uninformed actors, especially

in a market where the composition of traders is fluid, while Gilbert (2010) adds that in

volatile marketsita Y2 NB A1 Ste (GKIFIG AYyF2N¥SR AyoSadz2Nh
returns to the market since there is no easier way to lose money than to be right but to be
NAIKG G22 SIENIegéo

The following sutsections will look at forms which this speculatimay take, whilesections
3.5 and 3.6will investigate different issues surrounding exchaigeled commodities and
off-exchange, or Ovethe-Counter, trading.

341 52YAY Il yi LRAaAAGAZ2Y (GF1Ay3 YR WO2NYySNRAY 3
In 2010 alone, there were 617 occasianf a single organisation holding a dominant position

across the LME metals markets (Farchy 2011). Although a dominant position is not defined,

owning around 50% or more of the market would seem to be a reasonable qualification

(Mackrell International 201). In December 2010, one trader held up to 90% of the LME's

aluminium stocks, while the nickel, zinc and aluminium alloy markets saw single traders

owning between 50% and 80% of those metals, with one firm holding50¥of the LME's

tin stockpiles. A wiépublicised case involved one firm in November 2010 (rumoured to be

JP Morgan) buying between B0% of the 350,000 tonnes of LME Copper stocks. This

coincided with spot prices reaching a twear high of $8,700/tonne on that day.

(Armitdead & Mason 20@). By December 2010, one trader (the identity of which is

unknown¢ JP Morgan stated they did not own more than 90% of the markaylpr & Desai

2010) owned 8090% of all LME copper, a position which coincided with a new record price

of $9,35350/tonne on that day (Shumsky & Cui 2010). That said, by late January 2011, when

there was no one trader holding more than 30% of LME copper stocks, the price still reached

a new record high of $9,800/tonne (Farchy 2011), implying there are more mechanisms at

work than simply a single player dominating a markatthat the investor was very clever in

sellingoff their assets Many studies, not leagty Gorton, Hayashi & Rouwenhorst (2008)

have shown that low inventories, which dominant position taking could crelated to a

KAIKSNI NRa|l 2F Wwaiz201 2dziQ FyR GKSNBTF2NBE AyON
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Irwin, Sanders & Merrin (2009) claim that inventories should increase during times of
financial bubbles, so low inventories should indicate #fssene of market manipulation. It
is unclear whether they considered dominant position taking in this analysis.

One serious and undisputed case of cornering the market occurred during the 1970s and

Ay@2t @SR ! YSNA Ol Qa4 wi KSy 8as Allledyi &ihéir invésthantse > (K S
in oil, and following the nationalisation of their major oil field in Libya, the Hunt brothers

started to buy silver at around $1.50 an ounce (Hernandez 2011). Not only were the

brothers trading in silver futures, they weedso taking delive/ of the metal, so that by mid

1979 they had acquired around 42 million troy ounces (the measurement of sjlaeound

10% of global supplies (Williams 1995). The market peaked in January 1980 at a price of $54

an ounce, by which time¢he Hunt Brothers owned 250 million ounces of the metal, or

I NPdzy R KIFfF GKS ¢62NIRQa adzllLi & o02AftAlIYa mMdphpT
buying at this point, however, rather they continued to order futures contracts (Hernandez

2011). The bubb S o6 dzNRG Ay al NOK wmMdopynx 2y F RIFEe& 1y26)
brothers ran out of cash to pay for the $135 million of futures obligations, and by the end of

the year the price had dropped back to $11 an ounce (Hernandez 2011). The Hunt $rother

were bankrupted, suspended from trading and were eventually tried in 1988 in a civil case

bought by a Peruvian metals marketing company who had lost heavily in silver in 1979. They

GSNB F2dzyR FdzAf e 2F aO02yalLIANI O2 I dfvaldyoh Lidz | G A 2y
0KS YINJySGéE oO02AftAlFYa mMpppo® {dzOK t SAf | OGA2Y
crash environment, possibly due to the far increased complexity of modern markets and the

lack of understanding on the part of regulators and businespfe alike.

3.4.2 Commodity Indices and Exchange Traded Funds

LY mdpdn | FNNE alNy2gAdGl X O2yaARSNBR GKS Tl G4KSN
LINAT S Ay SO2y2YA0a T2N KA a-mekipg framedvarkyithire y  LIN2 Rd
which investorsdecide their investment portfolio allocations by considering the expected
NBGdzZNY +FyR SELISOGSR NrRala 2F Stdll& Whakn2000pt S 02 Y0
Nobelprize.org 1990). Initially these portfolio investments took place only in theyhighid

stocks, bonds and currencies markets, but by the turn of the new millennium the costs and
RATFAOMZ GASE 2F YFI{1{Ay3d WIHEGOGSNYIGABS Ay@gSaitaySyl
been overcome (Stoll & Whaley 2009), not least through the agjiic of electronic trading

on those exchanges. Index investors saw commodities as a chance to diversify their
portfolios, somewhat encouraged by an influential 2005 paper by Gorton & Rouwenhorst
GKAOK &aK2¢gSR (KIFG NBGdzZNya PDiehied wie those & A (
equities and stocks and therefore bring greater stability to broamlér & SR LJ2 NI F 2 f
Humphreys & Radetzki 2011).

ASa ¥
AZ2agcg

Commodity futures are different from other derivatives because on completion of the

contract the stipulatéd quantities must be delivered. This is problematic for commodity

indices which should always retain a specific portfolio of commodities. The issue is overcome

08 WNREffAY3AQ GKS O2YY2RAGEZE G6KAOK Ay@2f @dSa NB
witht  F2ff2gAy3s SlidA@lfSyd O2yiaGN)I Ol (Kdza LINE A
f2y3 LRAAOGAZ2YAEAQ 052YFYyaiA g9 |SIGK wnntT ¢ y3
WNREf NBGANYyaQ AT GKS LINAOS 2 Fitiekosnmgdy@t O2 y i NI O
that time (Domanski & Heath 2007) i.e. if the markdiaskwardated (refer to Section 5.1.1

for explanation). Under a backwaeded market, roHreturns can be considerable (ibid.).

Figure4 shows roll returns on oil in the-9ear period leading up to 2007, where the green

blocks are the roll returns and the red line the spot price minus the timeath futures

price. During 20084 the roll yield from threemonth futures was 14% per annum, astigh
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as market conditions changed around 2005, these profits became losses under the new
contangomarket regime (again, refer t8ection 5.1.%or explanation). Domanski & Heath

(2007) blame this change in the market on the increased presence of invegtbrshort

time horizons, such as Hedge Funds, which saw a {loldencrease in market participation

between 20042007. Interestingly, this marketontango has actually led to significantly

decreased profits in index trading, with Standard & Poors daithi I NB RdzOGA 2y FTNRY
forecast returns of 65% tormereactual 12.8% return on investment (Cui 2010).

3 30
Backwardation
2 20
1 10
Contango
-2 -20
-3 e Spot price minus three-month futures price (Ihs)* =30
Roll return (rhs)?
—4 —40
1998 1999 2000 2001 2002 2003 2004 2005 2008 2007
' In US dollars per barrel. ? Annual returns from rolling over consecutive three-month futures at maturity
in excess of spot price returns.

Figure4: Crude Oil Price and Roll Returns (from Domanski & Heath 2007; Sources: Bloomberg and BIS)

Domanski & Heath () detail some of the appealing aspects of commodity index trading

to institutional investors, such as pension funds, which necessarily employ aelong

investment strategy. Firstly, commodity index funds (CIFs) are a reasonably cheap way to
diversify @ NI F2f A2a ¢A0GK aasSda GKFG aKIF@S KIFER | NJ
20KSNJ FaasSia OflraasSa yR I KAIK O2NNBt A2y 6Ad
that returns on long commodity futures are comparable to returns from otheetslasses

such as equities, and therefore a reasonable investment.

Commodity index products are very diverse, and include managed funds, Ex¢hracige

Funds (ETFs) and Exchafigaded Notes (ETNs), and Otee-Counter return swapsréfer

to section3.6 for detail} (Stoll & Whaley 2009Figure5 shows a schematic of these vehicles

for commodity index investment. Both ETFs and ETNs are traded on exchanges like stocks
and shares, but in reality ETFs are esisdigtmutual funds with a corresponding share price
which tracksan index, while ETNs are actually debt securities, where the issuer pays a sum
dependent upon the underlying index (Irwin & Sanders 2011). As Armitstead & Mason
(2010) point out however, becae ETFs are backed by physical stocks, rather than the paper
assets of futures contracts, they could have a different effect on spot prices than normal
futures or index investments, which generally make londy investments, are unleveraged

and significatly less pricesensitive than traditional longhort speculators, making them
fundamentally passive investors (Tilton, Humphreys & Radetzki 2011; Stoll & Whaley 2009).
Indeed, it has been postulated that the dominant position taken by JP Morgan in copper
(Section 3.4 ¢l & Ol dzZa SR 0@ po&itdning thenSevesinSrgnd of pe. y 1 «
0ST2NB (KS NE ArBitstaasl & RMas6n 20180)S 9¢ Ce 6
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Vehides for
Demand for commodity commodity index Supply of commodity
index portfolio investment investment index replication contracts

Institutions

OTCswap Commodity futures

dealers markets

Individuals

Figure5: Schematic of the relation between the supply of commodity irbdased investment, the demand for
these portfolio products and some of the available vehicles for this investment (from Stoll & Whaley 2009)

While the overall level of CIF investment remains unclear, the CFTC, quoted in Tilton,
Humphreys & Radetzki (2011) iesates that investment increased from less than $10 billion

in 2002 to $211 billion by November 2010. Using data from Barclays, Irwin & Sanders (2010)
compiled Figure6, showing that inflows into longnly CIFs bkloned between 2004 and

2008, and again between the end of 2008 and the middle of 2010. Commodity Index Swaps,

the largest contributor, until 2008 at least, are Ovlke-Counter transactions and are thus

explained inSection 3.6while the red section inatles most of the products detailed above

(EFTs, ETNs etc) (Irwin & Sanders 2011). Total CIF investment in just five agricultural
commodities (corn, soybeans, wheat, cattle and hogs) increased from around $10 billion in

2006 to over $46 billion the followminyear De Schutter 2010 As a further example, Tilton,

Humphreys & Radetzki (2011) estimated, using CFTC data, that by the end of 2009 CIFs held

global copper futures equivalent to 6 per cent of annual global consumption; a figure around

twice as high asll the copper held in inventories on the exchangése CFTC, quoted in

Gilbert (2010) estimated that, of the $161 billion of Commodity Inblaged investment

evident in the United States as of end of June 2008, 24 per cent was held by the funds
themseNSa > nH LISNJ OSyi o6& WAyadaAldziazylt Ay@Saidz2N
GAGK W2H0KSNJ GNIRSNBEQ YIF{Ay3 dzLlJ 6§ KS NBYFAYAYy3I H
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Figure6: Commodity Index Fund Investment by category (quarterly) 29819 (Irwin& Sanders 2011)

AR Mathews Utrecht University 19



The impact oExcessive speculation on commodity market prices

In much the same way &juity Tracking Funds aim to replicate returns on an equities index,
such as the S&P500 or the FTSE100, index funds generally track a certain commodities
futures index (Gilbert 2010). The two benchmark indices &e&t { G Y RIFNR | yR t 2
Goldman Sachs Commodity Index ($8%CI) and the Dow Joged8S Commodity Index (DJ
UBSCI) (Gilbert 201&toll & Whaley 2009; Irwin & Sanders 2010). The weighting of each
commodity in the index is related to world production average®r the past five years (in

the case of the S&P GSCI) or by the amount of trades in that commodity during the same five
years (DUBSCI). The composition of these indices has remained largely stable in recent
years (Tang & Xiong 201Ejgure7 shows the breakdowns of the two indices by asset class.

It should be noted that the BIBSCI limits single sector exposure to 33% of the tGithert
2010;Stoll & Whaley 2009).

S&P GSCI DJ-UBS commodity indices
Grains and
vegetable Livestock
oils Softs _ Livestock 7.4%
9.9% 26% /"_ 3 59, Softs

8.7% Energy

Precious | 330%
metals —_ |
e

Grains and

MNon-ferrous vege_table o
metals oils
6.5% 20.8%
\Energy Precious — Non-ferrous
75.6% metals — ~— metals
10.1% 20.0%

Figure7: Commodity composition of the S&P GSCI andUBS commodity indices, as of September 2008
(Gilbert 2011)

By mid2006, Domanski & Heath (2007) estimated that around $85 billion were tracking
these two funds alone. This investment does not normally take p@tecommodity
exchanges due to limitations on which companies can trade on exchanges (Stoll & Whalley
2009) and the cost involved. Therefore most such investment is performed by gotrind

fund manager who will buy exposure to the chosen portfolio of cadities either directly

on an exchange or through Ovtite-Counter swap deals (S&ection 3.§ (Irwin & Sanders
2011). The behaviour of the indices has played an important role in recent financial volatility.
Between the peak value of the S&SCI on Auly 2008 and the collapse of Lehman Brothers
2% months later, the index lost 37 per cent of its value, resulting in huge losses for investors
holding long positions, although having bottomedt, the S&PGSCI continued its upward
trend all the way into Deamber 2010 (Basu & Gavin 2011), since when the increase has
levelledoff. The precise extent to which Lehman Brothers was exposed to commaodity index
investment is obscured by the Ovdre-Counter nature of these trades, but coincidence
would suggest thatxgposure was considerable.

3.4.2a Effects of Indices

Due to the overwhelming influence of energy, especially oil, futures on theG&H in
particular, it is reasonable to assume the price of oil is the major driver of othdinkdd
commodities futuregprices, regardless of fundamentals (Ghosh 2011). The CFTC has equated
index fund investment with increased general futures prices for the period-B@0@nd to

some extent with the doubling of wheat prices between June and December 2010 (Stoll and
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Whaley 2009; Ghosh 2011). This has proved controversial, however, with both Irwin &
Masters (2010) and Sto& Whaley (2009) pointing out that correlation of increased
investment in futures with higher spot prices does not prove causation. What is more,
should @Fs play a dominant role in priéermation it would be visible through the
contemporaneous conovement of futures prices across the indeaded commodities, a
O2NNBfFliA2y 6KAOK D2NI2y FyR w2dzwSyK2NR(IQA
studiesby Tang & Xiong (2011) and Gilbert (20d@®) find a correlation. Stoll & Whaley
(2009) found correlations, but also showed that these are not necessarily linked to
commodity indices. Fluctuations of prices of soybeans (itdded) and oats (not index
traded) on the Chicago markets showed remarkable similarity, implying thiategration

was nhot due simply to commodity indices, but rather from some other mechanism such as
market fundamentals (ibid.). It should be noted that this comovement does naséif i
imply that fluctuations are supplgemand driven, as commodity index trading is just one
form of speculation and there may be trading strategies other than following either of the
two main indices which could drive this-ogegration.

Irwin & Masers (2010), meanwhile, found that increased indmsed investment has
possibly even led to lower market volatility (although they themselves warn about the
validity of this relationship), a finding disputed by Tang & Xiong (2011), who found that, in

v A N A -

2yS8aés I RAFFSNBYOS (KSe ada3sad GKHG 61 a L

One reason that Gorton and Rouwenhorst (2006) failed to find evidence-ofosement

could be hat the study was too early. Tang & Xiong (2011) found that, only after about 2005

was there a notable increase in-omovement of price fluctuations between oil and a variety

of other, indextraded commaoditiesFigure8 shows the rolling return correlations between

copper and oil on the left and between energy and worergy S&R5SCI commodities on

the right, where zero indicates no correlation and one is exactly correlated. These findings
suggest that the price imeases seen were not purely driven by increased demand from
RSOSt2LIAYy3 SO2y2YASasz odzi 6SNB abd tSIad LI

O H

NI

NIi A

AYOSai2NE Ay O2YY2RAGASAE YINLSGAaE 6AOARDPOD® Ly

individual commodities began some three or four years before the crisis (Basu &Gavin 2011),
and the correlations increased with the growth in open interest in these commodities, as laid
out by Hong & Yogo (2010) and discussed brieflsé@ttion 3.3Tang & Xiong2011) go
further, by suggesting that many investors with exposure to the US dollar find commodities
indices an effective hedging opportunity, resulting in a negative correlation between the US
dollar exchange rate and commodities index prices.
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Figure8: Cointegration coefficients of copper and oil (left) and energy with-eanergy S&RESCI commodities

(right), from Tang & Xiong (2011)
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Meanwhile, Gilbert (2010) indicates that CIFs and the like may have been responsible for a

G ignificant and bubbldike increase of energy and ndhS NNR dza Y SiGl fa LINROSa:
study even quantifies the findings, estimating the impact of indaged investment on

energy and metals prices as having increased from arot@ [@er cent in 20007 to 20-25

LISN) OSyid Ay (GKS TFANRG KIFIEF 2F wHnnyo !'G 2AfQa
commodity was estimated at over $140 billion, although without index investment Gilbert

(2010) showed that total investment would have been only aroutd5sbillion. Likewise,

the copper price of $8200/ton in April 2008 would have been at $6800 without the influence

of indexbased investment (ibid.).

3.4.3 Shortselling

Short selling effectively involves betting against the price of a stock or commodity. A
amount of stock is borrowed from a company, normally through an intermediary, and sold
to a third party. The stock should normally be returned within a 3 day period, so if the price
falls in the period, the trader can buy the same stock for a reducee amd return it to the
lender, this making a profit (SEC 2005).

Naked short selling involves selling the stock in question without first arranging to borrow it.

The trader sells the stock (which could be any commodity) for a certain price, and then

attempts to buy the stock to fulfil the sale within the window agreed (normally 3 days).

There are no statistics on naked short selling as the practice is not necessarily illegal and
NB3dz F 62NBR KI @S y20 0SSy aSINOKAYRStADEINRI @Y hy
O2y (N OGazx OFdzaSR o6& G(KS G4N}XRSNDa AyloAatAade G2
period, although this can also be due to errors or processing delays, so failure to deliver does

not produce a surdire method for locating it (SE 2005). Although short selling may, in
RAaGNBaaSR YINJSGazr al YL AFE LINAOS TFrtfaxz €SI
6GKS 9! Qa TFAYLFYyOAlf aSNIIAOSAE MOshinshyRELA)AitAsy SNE a A (
not widely seen asausinghe crisis, but rather making it worse.

Short selling, especially of stocks and shares, was blamed for much of the financial turmoil
and increases in systemic risk seen during the recent crisis. It even led to multinational
(although shortterm) ban on someéypes of shoriselling, and has led to calls for much larger
reforms (Moshinsky 2010; Market.view 2008; Etula 2009).

3.5 Onexchange Trading

Futures trading in commodities can be broken down into two categories; exctteamigd

and Ovetthe-Counter derivaves (Etula 2010). The next two sections describe the
differences between the two, some of the speculative investment vehicles associated with
them and issues surrounding these two categories of investments.

Exchanges, such as the London Metal ExchangettadChicago Mercantile Exchange,
enable the trade in standardised contracts where the quantity, quality and delivery point of
the commodity in question are all pefined. It is possible to deviate from these
specifications, but extra costs are incurnecthe process. The exchanges offer high liquidity
and price transparency with reduced counterparty risk. Counterparty risk is managed as the
exchange requireall trades to be cleared (see below), whiladers must deposit an initial
margin on investmers and to settle all outstanding business by the end of the day (UNCTAD
2011). In doing so, the exchange also acts as the counterparty to all trades, meaning they
effectively insure against counterparty risk (from defaults etc) (Basu & Gavin 2011). The
difference between orexchange and ovehe-counter trades is shown ifigure9. Over
the-Counter trading is largely (although not necessatilyefer to the following section)
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clearing hous@nd counterparty in exchangtaded deals, giving an extra level of security to
investments. Despite this, less than 10% of trades of commodity futures take place on
exchanges, with the remaied taking placeverthe-Counter(Etula 2010).

On-exchange Markets Over-the-Counter Markets

Bank Trader Trader Fund

I I

Bank Trader

Bank A K o Bank B

v 4

BankD Esmd BankC

1 11

Bank Trader Trader Fund

Exchange

T

Trader Fund

Figure9: Schematic of the role played by the exchange in insuring against counterparty risk (left), and the direct
trading between banks (without clearing) associated with @laerCounter trading

3.5.1 HighFrequency/Algorithmic Trading

't 32NAGKYAO NI RS a-basetl quadtitaive dmidald to Ppredict OriarketJdzi S NJ
movements and to act upon certain situations using-gedined protocols. Although all
highfrequency tradesHRt Q& 0 dza S | f 3 2sNdkelinkcéssaXily WFT.GWhiletné ! ¢
universallyaccepted definition of HFT exists, its characteristics involve the very-t&nort

holding of investments, nominally between 10 milliseconds and 10 seconds, and the fact

that postions are not normally carried overnight (Fabozzi et al. 2010). Algorithmic trading

relies on open data; therefore these trades are mostly associated witlexohange

electronic trading (such as LME Select).

As Figure 10 shows, since 2004 there has been an explosion of algorithmic trading in
commodities futures, so that by 2010 over 40% of all trades on US commaodities futures
exchanges were done through algorithms. The reasons for this rapid rise are manifold, but

can be traced to the decimalisation of US equities markets in 2001, which set the pattern for

1 ¢Qa AYy 20KSNJ YIN)JSdGasx a Sttt a AYyONBlFaSR dz
technology and the availability of more, and faster, data (Fabozdi 2010).

The benefits, or otherwise, of HFT are still widely debated. Studies, such as by Gsell (2008)

show that HFTs have the possibility to lower market volatility significantly, although they

Ffa2 FLIISIEN G2 AYONBlIAS QUK KENFSEAK2NAIRAYE BF
plummet in a matter of seconds due to the similarity of algorithmic reactions when a certain

market event occurs. The flash crash of 6 May 2010 in equities prices, and subsequent

crashes in commodities (see Reuters.com 20i&1)sed as an example for both arguments.

It would appear that the frequency of these market crashes has increased with HFT,

although the subsequently rapid pestash rebounds are also used to show the resilience

of the system in recovering (Sornette &rvder Becke 2011; Fabozzi et al. 2010).
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Figurel0: Algorithmic Trading adoption by asset class (Fabozzi et al. 2010)

What is more, it is widely stated that HFT increases the liquidity of markets by making more

capital availake, and is shown through an increase in volume of trades (Sornette & von der

Becke 2011). However, since volume can be approximated as the product of liquidity and

velocity of trades, higher trading volumes do not necessarily indicate higher liquiddy).(ibi
a2NB2@FSNE GKSNB Aa TFTAdZNIKSNI SGARSYyOS G(KIFG KAIK
GF1SNRé¢X YR GKIFG aflF NBSN) fAljdARAGE AYyONBI asSa

9FFSOGa 2F 1C¢Qa 2y YIFIN]JSdGa o6SNBngsimpleSt t SR 08
FfA2NAGKYAO GNFXRAY3I &adNFXdS3IASa Ay aAavydAZldAizya
YySAFGABS AYLIOG 2y X YIENJISG LINAROSaEd O6AOARDO D
of AT-dominated markets to herding effects (Sornette & von declg 2011). Algorithms

track market activity and wider information (such as newspaper headlines), and then use

past market data to predict future fluctuations. It could be expected that the outcomes of

such analysis by large investors would lead to sintikzding strategies across the board,

resulting in the collective generation of market movements which are then identified and

followed (UNCTAD 2011). The literature suggests that large transaction costs should prevent

herd-like behaviour in markets (Matdi 2003), although the movement towards electronic

trading has resulted in significantly lower trading costs and has thus invalidated such an
argument.Further analysis of momentum, or herd, trading is giveBeation 5.3.1

HFT has also resulted in \vars new strategies for manipulating markets, most of which

KIS AYyUuSNBadGAy3a ylIYSad W{idFFAYIAQE TF2N Ayail

orders to create congestion and slow down the system, meaning slow traders are impaired

while fast (AT) trders can take advantage of the reduced number of traders. Another

d0NI 0S3ex OFffSR WwWavy2{Ay3aQ Aygzft@gSa LI OAy3I |

rapidly changing the contract terms before the slow traders have time to reBieis(&

Woolley2012)d Wt AYIAYIQI YSIYygKAT ST Ay@g2t@dSa GKS LI |
price. Theoption is then offered for sale instantaneously at a few cents extra, if no buyer is

found, the sell price is reduced until a trade can be made, or until it becom@®fitable, at

which time the option is returned at no cost, or risk, to the trader.

lff 2F GKA&A 3IAPSa GKS AYLWSééAQY GKFG aFdzyRI YS
LINKROAYy 3¢ O6WFYSa aIOAYuz aKZz dezzijélfiateiyhatCI-c')Qll)\
GLINAOAY3 A& y2é RNAGSY o0& YIENL SO aSyGAaySyid IyR
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regulators, manj\ Y& G A G dzi A2y a adNE flsglH (KASRS RAFYNJU K& 24 aakerdR
g [AOGFY Hnny0 ¢KSaS WRIN] LR2faQ FINB 2LJ1jdzS h
the domain of regulators.
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3.6 Overthe-Counter trading

3.6.1 Whatis OTC trading?

Onexchange trading does not simply make price dptiblic and transparent; it also

provides insurance on every trade made on the exchange by acting as the clearing house (or
middleman) for the deal. In return for acting as the supervisor and backer of trades,
exchanges charge fees and so are able to naaeofit from their services. However, trades

do not need to be made on an exchange; they can be performed directly between two

parties. This has the advantage that the terms of a contract can be flexible regarding matters

of delivery, quality or size, iorder to meet the specific needs of the client (Irwin & Sanders

2011; UNCTAD 2011). Moore & Khoja (2008) explain the popularity of OTC trading with

three points; firstly OTC trading allows companies to hedge exactly their risk profiles.
Secondly, in makinthis hedge the trader is not obliged to report their daily margins to an
exchange or other party, such as the regulator, and thirdly they allow for trades in
commodities which are not traded on exchanges, or which do not have enough liquidity on

the exchage. Sanders, Irwin, and Merrin (2010) show that around 85% of -redated
LR2aAdAz2ya NS KSEtR o6& he¢/ Waglll RSFESNAQ OLNE
whereby institutional investors agree to receive a certain rate of return on the specific

comm2 RAGE AYRAOSA Ay Stol & OKaley 2080¥mQafl $ike Asyo@ & G SR 6
exchange but normally with higher rates of return.

A gap in regulation, known as tiSsvap Dealer LoopholseeSection 4.2.8 has allowed (i K S

greater involvement of finacial investors in commodity futures trading [which] has
AAAYATFAOIylifte AYyONBIFIaSR (KS LkaAialdrazya G(GKFG &gl
(UNCTAD 2009). As swap dealers were generally considered commercial traders, this

Gl fft26SR (K Pted frorg reghl&ion3dg&dihg speculative position limits. But

contrary to traditional commercial traders, who hedge physical positions, swap dealers
KSR3IS TFTAYLlIYOALf L2 aAGA2Yyadé CanmiinferR ofiTdadens S T2 N 2
reporting to makeswap dealers a distinct trading category has gone some way to alleviating

this loophole (seeSection 3.2or more on categories of traderand Section 4.3.2 for the

reasons why OTC trading is proving such a headache for the legislators

The recent growthin commodities futures trading took place both-emchange and over the
counter, although the latter saw an increase an order of magnitude higher than the former
(Basu & Gavin 2011). Due to the nature of OTC markets, exact statistics are not available,
however in June 2008, at the peak of the price boom, the CFTC estimated the total notional
value of commodity futures and options to be $946 billion, or approximately 85% of all
outstanding commodity derivatives investment (Etula 2010). Meanwhile, the B&nk o
International Settlements estimated the total notional value all outstanding OTC
commodity derivatives contracts at the peak to be $13.2 trillion (ibid.), compared to $6.4
trillion in Mid2006 (Domanski & Heath 2007) and $3.6 trillion at the end @52(Cox,
Lynton & Wells 2007). This further compares with OTC investment of around just $450
billion in 1998 (Domanski & Heath 2007), and corresponds to growth of 3,000 per cent in
just ten years. Using BIS statistiegurell (left) shows the comparative growth in the gross
market value of OTC commaodities futures against OTC equities derivatives in the 12 years to
June 2010. The spike in commodities trading in June 2008 is exceptional, and at a level
almost twicethat of equities. The righband plot, meanwhile, shows that this investment
growth was not driven by gold, the traditional commodity used to hedge against inflation
and other risks but not featured on either of the main commodity indices, but rathehéy t
basket of other commodities (Basu & Gavin 2011). OTC trading in commodities derivatives,
unlike onexchange trading, has continued to decrease since 2008 (ibid.)

AR Mathews Utrecht University 25



The impact oExcessive speculation on commodity market prices

$ Billions $ Billions
2,500+ 2,5004

Commodities o ) ) 2
2,000 P 2,000 Commaodities Excluding Precious Metals ,
1 N}
\

[
1,5004 ,f | 1,5004

1,000 10004

------------ S,
- 1 . .
500+ Equities 500 S .

June 1998  June2000  June2002  June2004  June2006 June2008  June 2010 lun“‘JgB June 2000 June2002  June2004  June2006  June2008  June 2010

Figurell: Left graph shows OTC trading in Commodity dexieatcompared with equity derivatives (gross
market values), from June 1998 to June 2010, while the-highd graph shows OTC commodity futures without
precious metals and OTC investment in gold (Basu & Gavin 2011)

3.6.2 Issues associated with OTC trading

The increase in OTC trading leading up to 2008, both in commaodities futures and in other
markets, not least subprime mortgages, is seen by many (including President Obama) as
being at the centre of the market failure which led to the recent financiaisc(Basu &
Gavin 2011). As such, the 20D0ddFrank Wall Street Reform and Consumer Protection Act
(see Sectior®.3.]) includes proposed regulation to limit the use of OTC derivatives and to
make these deals more transparent (ibid.). The following papwadetail some of the
issues surrounding OTC trading, whiection4.2.3 will look atthe regulatory loophole
which has aided the growth in OTC swaps.

While it is debatable as to the level of influence that financialisation has had on spot prices,

the effect on risk has been obvious. As futures markets logically sum to zero, should one side

of a deal make a profit, the other side will lose. An increase in trade volume means more

winners but also more big losers. As OTC trades are made between two quanties,

rather than through an exchange, the two parties are not obliged to declare the trades or

the risks/losses which they subsequently hold, therefore making large trades especially
susceptible to counterparty default risk. The pricing of such riskemgoyed a great deal of

attention since the start of the credit crunch, but there is no consensus on how this should

be done as data is scarce (an example, however, can be seen in Brigo, Chourdakis & Bakkar

2008). Etola (2010) suggests that the pricirfigisk should depend on the brok& S I f S NI &

risk aversion, and that eventually this OTC risk premium will be incorporated into the returns

on exchangedraded derivatives. However, as many of the firms dealing in OTC markets are

O2 Yy & A R Shigh ,Ghie fisk @ these transactions is effectively transferred to the tax

payer; should the counterparty deiit, the public exchequer is pgoi SR (G2 Wol Af 2 dzi
too-bigto-fail bank. As Basu & Gavin (2011) point out, there is a public interest inherent in
LINBOSyGAz2zy 2F-a0kxs PSR AyBLEt MBS KS GFE LI & SNJ
deals which go wrong.

OTC trading does not require the use of either clearing (effectively insurance) or collateral to

be put up against the deal. Whatriore, should companies decide to collateralise, there are

no set terms for how this should be done (ISDA 2010). UNCTAD (2011) reports that, of the 39

per cent of oil derivatives that were traded on OTC markets in 2010, more than 50% was

uncleared, leadingi KS ! YQ& TFAYIlIYyOALFf NB3IdzZ I G2NE (KS C{ !

GKS YIFylFr3SySyid 2F 02dzy iSNLJI NIié ONBRAG NRa]l I yR

0KS LYGSNYFGA2y!If hNBFYAT FGA2Yy 27 { SOdzNA (1A Sa
f S

codzy i SNLJ NIie NR&]l Aa +y AaadsSeé G2 GKS Jt2061 o)
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The lack of transparency does not simply have risk implications; there are also problems
around price discovery in OTC markets. As data on forward pricing and market volatility is
not trangarent, traders use reporting agencies, suchPdatts or Argus to provide them

with thousands of daily reference prices (Moore & Khoja 2008; UNCTAD 2011). As Moore &
Khoja (2008) make clear, however, these survey prices are not necessarily basedamdbids
offers, but rather on trader opinion, resulting in a possible mismatch between real market
conditions and prices paid in OTC deals. They continue that the problem has been
exacerbated since the start of the credit crunch, not least because tradeiggétrto explain

past and current commodity valuations to auditors, and thus accurate posting of collateral
for such trades is naturally uncertain. It should be noted that commodity derivatives are
more complicated than other markets due to the amount ofiables, such as grades of
commodities and physical location of the stock, which do not exist on such markets as
foreign exchange or equities, and which therefore make effective pricing all the more
difficult (Moore & Khoja 2008), although until recentggulators regarded all these markets

to be equivalent, and therefore subject to the same, lighich regulation.
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4. Regulation

4.1 Historical

When discussing historical legislation of commodities trading, the Wall Street crash of 1929
looms large. Mich of the regulatiorstill discussed today (such #ee USGlassSteagallAct)

were enacted as a response to 1929 and earlier crashes, when the price of commodities first
rose and then collapsed (Markham 2004). Following on from the 1922 Grain FutuyéiseAct
Commaodity Exchange Act (CEA) of 1936 was adopted to give the US Federal government
wide-ranging powers to act against the many abuses that had been found within the
industry Markham 2004 Paul 198Q) The Act prohibited the manipulation of commodity
futures markets, obliged all trading to take place on organised exchanges and gave the
regulatory bodies powers to impose speculative position limits on tradéaskham 2004.

Over the next 40 yearhé CEA was amendeamh numerous occasions to cater fearious
unforeseen factors in the original legislation, and finallyl@74the Commodities Futures
Trading Commission Act was passed, creating a new body (the CFTC) with responsibility for
approving or revising contract terms to help prevent manipulatidrcommodities futures
markets (Paul 1980). As with its predecessor, the 1974 Act stipulated that all commodity
futures trades must take place on CHEQulated exchanges, not least because the
derivatives market was seen as being highly susceptible toipukaion or speculation,
causing artificial price setting and instabilifyckling2003)

The new Commission soon encountered some serious issues. Formally it was given

WSEQOf dzZaABSQ 2dzNAARAOGAZ2Y 2@SN) O2YVYasicéd A S& ¥ dziic
not leastfrom the wellestablished Securities and Exchange Commission (SEC), which was
responsible for overseeing professiorfadancial markets where ofiexchange trading of

futures and options contracts was considered the notick]ling2003) As OTC derivais

trading grew during the 19&0the SEC and CFTC clashed repeatedly over the regulation of

these markets Jickling2003) The stock market crash of 1987 was blamed by the SEC on

GGKS RSadlroAtATAy3 STFFSOG RS E Ivarkhded 20088kile (G NI RA y 3
two years later the CFTC issued a Policy Statement taking the position that most OTC swap
RSIfa 6SNB ay20 FLIINBLNRFGSt & NRRakRofofR | a 7Fdzi

During the late n Q& I Yy R S| NahsovemtibedeydD statul oizhé Swaps market

began to be asked in Congress. The Futures Trading practices Act of 1992 was designed to
answer some of these questions, but when the bill finally came into place in January of the
YSEG @& Bledtion fol€ertiin Swaps Agreemefits f 2 2 LIK 2 f She XcBhagr i G K I
virtually no teeth Gensler2010).

Meanwhile, & the laissefaire attitude of the SEC gradually won the ideological battle over
the more conservative CFTC, trading in OTC derivative swaps bdll@nthat by 1998 the
notional value of outstanding OTC swaps was estimated to be $80 trillion, against the
equivalenton-exchange value of just $13.5 trillioG€nsler2010).The CEA was now looking
very outdated in its prescription of eexchange regutad trading, and so the Commodities
Futures Modernization Act of 2000 was signed in by President Cliotosurp much of the
1936 Act Cravath, Swain& Moore 2001). Rathethan being an Act of regulatiomowever,

the Commodities Futures Modernization Ad¢regulated virtually all commodities marlset
except where retail customers were involveédgrkham 2004 Some of the consequences of
this deregulation are discussed below.
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4.2 Loopholes

A loophole is a gap in legislation which allows companies or tsaitetake advantage &
situation to avoid sanctions and therefore profit from actions which would not otherwise be
possible or legal. The Commodities Futures Modernization Act of 2000 craatechber of
loopholes, three of whiclare discussedh the folowing subsectionsOf the three, the first
hasnow been legislated for, the second has been partly dealt with, while the last is still a
matter of serious contention.

4.2.1 The Enron Loophole

The Commodities Futures Modernization Act of 2000 was a keg kEUS legislation in the
de-regulation of commodities markets. One clause in the legislation, apparently inserted by
Enronbacked Republican senator Phil Gramm (Lipton 2008), exempted energy trading on
electronic platforms from regulation. At the timeg/ENR y Q&  Srier§yQrading platfoim
Enron Onlingwas both the market leader and major trendsett@dNCTAD 2009). The
situation, laer known as the Enron Loophol®,F YS (2 | KSIFR 6KSY 9YyYNRYQ
their own platform to create artificial engy shortages in California through a number of
imaginativelynamed schemes. The rolling blackouts experienced throughout -2000
resulted in extra energy costs of around $40 billpmuch of which presumably went in
profits to the energy companies (mainnron) (Goyette 2011). The same issue raised its
head again in 2008 when oil, largely tradedsimilar,un-regulated electronic exchanges, hit
$135 a barrel (Hill 2008).

Under pressure to regulate, the CFTC proposed legislation which later formed @f fiaet

2008 US Farm Bill. The bill gave the CFTC the powers to regulate those exchanges which
GLISNF2NY | aA3IYAFAOLIYG LINKROS RA&ZO2OSNE  Fdzy Ol
GKSYaSt @Sa G2 NBLRNI G2 GKS O2YYAaartz2y |y (
manipulation, price distortion, and disruptions of the delivery oreas i Gt SYSy i LINR :
(Jickling 2008)

R
0S

4.2.2 The LondorLoophole

A similar state of affairarosearound the same time whichamot be overcome merely by
legislation.Under theLondonLoophole, benchmarknergyfutures contractsare traded at

GKS &alyYS GAYS 2y (GKS b, a9 -dwyedbnontingndll I yR 2y
Exchange (ICE) (UNCTAD 2009). US energy companies, tradialiy&i8d commodities,

are able to take advantage dVNB I dzf  G2NB | NDPAGNI ISQ G2 OK224S
GKAOK ¢g2dZ R 0S Y2aid | ROIylGl3S2dzaAar 6KAES I @2ARA
and safeguards (like position limits) (Chilton 20@8major push to regulate this area was

defeated in Cogress in June 2008, and there remains no formal US legislation to regulate

such circumstancefevin 2008)During 2008 the CFTC, ICE and the UK regulator, the FSA,

were able to form a voluntary agreement to set position limits on oil contracts deliviered

the US. However the agreement did not cover other contracts such as Brent Crude and gas

oil, the major European future for diesel and heating Bilrge& Sheppard2009).

Although many claimed that the voluntary agreement had solved the issue, it ooes
appear to be the case. In June 2009, around the time that oil was touching $150 a barrel for
the first time, frontmonth gas contracts on the ICE hit antele high of 113,400 lots
traded, with some traders reportedly holding 50,000 lothie TCFTC rliits positions in
heating oil on the equivalent, Usased NYMEX to 7,000 lots in order to avoid excessive
speculation Farge& Sheppard2009). The FSA prefer liglwuch regulation, and are largely
against the imposition of position limits. Speaking to tRes) a representative of the
Authority was quoted in 2009 as sayifig order to satisfy the requirement to operate
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markets which are fair and orderly at all times, all UK exchanges have incorporated broader
position maragement powers into their rulés (Farge & Sheppard 2009). Position
management is examined more closélglow. Meanwhile the London Loophole apparently
remains, and begs the answer to deep questions as to how regulation of international
exchanges can be achieved without international congerad increased cooperation.

4.2.3 The SwagDealer Loophole

TheseOl f t SEESW{LINWI[ 22 LIK2f SQ KIFI& FGGNI OGSR | f24
on required regulatory changes (UNCTAD 2009a). As discis&=ttion 3.6.1a swap is

basically an aangement between two parties to buy and sell options or futures contracts. A

loophole in theCommodities Futures Modernization Act of 2Qdlwed all swap trading to

move off exchanges and into OTC markets, meaning there is no requirement for the deal to

be either declared to the regulator or insured through exchanges or clearing houses (Ghosh

2011; UNCTAD 2008 { ¢l LJ YIFI Ny Séta 6SNB (UNIXRAGAZ2YIffe& dza
GKSR3IS GKSANI LINAOS SELR&dINBA 6AGK rimddérA ¥ dzii dzNB &
swap dealers do not generally hedge physical positions, but rather financial ones such as
commodity indexes (UNCTAD 2009a; Ghosh 2011). In other words, financial traders and
institutions have used the loophole to buy commodity futures as a forinsafrance against

financial positions, but because all this occurs OTC, the regulator has no access to data and

no authority to impose limits on the trades.

The solution to this situation appears obviogi$o require all commodity futures trading to

be performed on exchanges. The issue is that there is now a lot of capital tied up in these

OTC swaps (in June 2008 the CFTC estimated the total notianel of OTC commodity

futures and options to be $946 billion (Etula 2010), althoagmpared with many ofhe

other estimates found throughout this thesthat estimate appearsrather conservative).

Therefore financial institutions are lobbying hard to be allowed to continue to trade in such

a way. DodeFrank (seédoelow) allows for the CFTC to categorise swiaplers as such, and

regulate them accordingly. It should be remembered that certain traders use these

I NNJ y3aSySyida tSIAGAYFGStes a2 || GKNBaAaK2fR gl &
OTC commodity options. Below that limit traders would be pemxitio continue as normal.

In December 2010 this limit was setdpply only to market parties makirgyer $100 million

in OTC commodity trades over a-fifonth period- meaning any market actor that traded

more than that would be considered a swap dealey. April 2012 however, Reuters were

reporting that the definition of swap dealer would only apply to traders with more than $8

billion in annual OTC trades (Alper & Lynch 2012), an increase of 80 times. This threshold will

fall to $3 billion at some poinglthough in total the regulation is now likely to affect just 125

entities. The CFT@ould not elaborate on whether this was at the $8 billion or $3 billion

mark (ibid.). Following the announcement, CFTC commissioner Bart Chilton commented

that, in settingd KA & & NDAGNI NBE fAYAGS AdadesndndmisR 6S KI N
fAY&EEOK2dzl 1 dZAKAY3IE O{ OKSAR HAMHU D

4.3 Current and proposed.egislation

4G GKS DHn tAGGAaAOdzZNB adzYYAlG Ay {SLIGSYDSNI Hnnog:
improve the rgulation, functioning and transparency of financial and commodity markets to

address excessive commodity price volatility 6 9 dzNR LISy [/ 2YYA&daA2Y HAMMI
the commitment, work started on both sides of the Atlantic to write and enact washging

legislation to try and prevent abuses of the financial system. The following section looks at

and compares current US and European regulations.
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4.3.1 MIFID and Dodd Frank (history and context)

In Europe, theMarkets in Financial Instruments DirectigiFID first came into force in

November 2007. Actually a directive and a regulatidviFIDworked towards the objective

2T T dzNIh& BtbigkatioB, caimpetitiveness, and efficiency of EU financial matkets

(European Commission 2011a). The original MiFiDowaged competition between

European exchanges and gave greater allowances for OTC arrangements by taking away the

ability of member states to require all trading to take place on traditional exchanges (ibid.).

| 26 SOSNE (KS &dzo aS lpxuSeliweaknksgds \VirOthd feguldidhhci A & &
instruments other than share$i.e. commodities] traded mostly between professional

investors O9dzNRBLISIY [/ 2YYAaadA2y HAMMOOUD® [/ 2YO0AYSR
Ayy2@FidA2ya Ay ! f32NAGKY3E Ol MiiNinaR frafisparencg, A CL 5 Q4
oversight and investor protection in relation to this trading is more conducive to market
efficienc( KI @S 0SSy LINRPOSY AYyO2NNBEOGZ Ay GKS Ol as
Therefore a revision of MiFID, commonsfarred to as MIFID Il is currently underway. At

the time of writing the proposals detailed below are being discussed in the European

t I NITAFYSYydod ¢KS ! YyQa cC{! 6unmuO SELSOGa LRfAl
possibility for implementing measess to be in place by 2015.

MIFID IlI, also a combination of a regulation and a directive, seeks to increase transparency
through provision of data for both the public and regulating authorities, improves access to
clearing, makes it a requirement that albmmodity trading is done on organized venues
(see Section 4.3.2 enables EU regulators to set positional limits across the Union and
clarifies the powers available to competent authorities to regulate and prosecute as
appropriate (European Commission 20).

On the other side of the Atlanti@s a response to the financial crisis and subsequent bail
outs, theDodd;Frank Wall Street Reform and Consumer Protectionwssd passed by the
US Congress, and signed into law by President Olhardaly 2010 The lill is vast and its
remit wide, but some aims of relevance to this investigation included; promotidinarcial
stability by improving accountabilitgnd transparency in the financial systepurtailing of
abusive lending practices and highk bettingas well as calling for public exchanges on
which derivatives (including commodities) would be traded (Times Topics PORA173
2009).

The DodeFrank Act seeks to increase federal financial regulatory powers while obliging
obscure OTC trades to be mdransparent. For commodities, this means forcing derivatives
trading onto open marketplaces within view of the regulators. It must be stressed, however,
that the Bill, on its way through Congress, was a major political battleground. Indeed,
although the At has already been passed, there remain major obstacles to its
implementation. By September 2011 only around a quarter of the 400 new regulations
required by DodeFrank had been written, while at least 20 Bills were introduced to curtail
specific parts ofthe Act Times Topics 2011)

4.3.2 Obliging the use of regulated exchanges
| DHn FANBSYSYyG OFtta F2NJ Lttt GONFRAY3I Ay &l
SEOKIFy3Sa 2N St SOGNRYyAO (NI ®argpéhan Commissibrz N & 6 K

*An EUregulation is binding legislation, passed by one or a combination wipEan Institutions,
which is equal throughout the Union. A directive, meanwhile, is more of a guideline which member
states have to interpret and take action to make it law in that particidauntry (European
Commission 2011c)
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2011b). This as the case for over 60 years up, until the turn of thidennium, whereby a

major pillar of the US regulatory system required commodities to be traded on regulated
exchanges under the auspices of the CFTC. There were four guiding principles to this
legid  GA2Y T y2yS 2F GKAOK LI @& ySoOoSaalNARte& (2
disclosure of positions by traders; 2) capital requirements for organizers of exchanges; 3)

YI NBAY NBIdZANBYSyiGa F2NJ GNIRSNET HY.Rheno LI2EAAL
Commodities Futures Modernization Act of 2000 changed that attitude and allowed for the

huge expansion of commodity derivatives investment which is currently beinggrdated

for (Ghosh 2011). While both in Europe and the US there is equal atatmdring OTC
transactions into the light of the regulators, the approaches differ slightly in emphasis. The
DoddFrank Actsimplyrequires registration of swap dealers (as discusseS8ection 4.2.3

while MIiFID puts more emphasis on bringing thosedés onto organised and regulated
exchanges, althougit should be mentioned thaDoddFrank also makes allowances for

bringing OTC transactions onto exchanges (Clifford Chance 2010; European Commission
2011b)

MIFID Il obliges commodity futures tradingtitke place on one of three different types of

regulated trading venues. These include traditional regulated markets, multilateral trading
FILOAfAGASE 642YSGAYSa NBFSNNBR (2 | & WIOEOKI y3¢
in as part of MiFID tb encourage OTC swaps to take place through a clearing facility, within

view of regulators) (European Commission 2011b; Grant 2010). The three trading facilities

have many similar requirements, including those for-pa@d posttrade transparency,

market surveillance and requirements for neutral operators of exchanges that will provide
monRAEAONBGAZYI NE SESOdziAzy 2F GNIyal OiAzyaé o
Commission 2011b). As Price (2011) points out, this will, in theory, make it impossible f

Investment banks to use their own capital to trag¢his has been law since the 1930s but

has become impossible to enforce with the ballooning of OTC trading.

Much effort has beemade in the United States to force derivatives onto open exchanges. A

number of Bills, not least those introduced by then chairwoman of tBenate
AgricultureCommittee, Blanche Lincglhave attempted to reigiin OTC derivatives Swaps.

However, it appears that Wall Street remains strongly opposed to such measures, as they

would introduce price competition and lower profits. Instead, Wall Street appears to favour

&/ €t SENRY3I | 2dzaSé | ladds@sséibelowve A YSE ¢2LIA0A HAMM

4.3.3 Clearing

One major advantage of eexchange trading is that all trades performed on the exae

are passed through a clearing mechanism, meaning the trade is insured should the
counterparty not be able to fulfill their obligations (by going bankrupt, for instance). As
discussed irSection 3.6.2it is a major concern that many OTC trades are gleared,
significantly increasing counterparty risk. It is a stated aim of both Baddk and MiFID

that all trades should be cleared, although once again the emphasis is slightly different.

As shown in the proceeding sslection, MiFID would appear toe stronger than Dodd

Frank in calling for all OTC trades to be moved onto exchanges. However, the EU is
concerned at the lack of competition amongst clearing houses within the trading block.

Previously, exchanges would oblige traders to clear their tratiesugh the exchange,
ONBFGAY3I I WOSNIAOIE aratz2Q ¢gKSNBoé G(KS SEOKI y:
instruments on their exchange (Price 2011). It remains the responsibility of the exchange

operator to ensure derivatives are cleared, but tbperator can no longer bar market
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participants from clearing their deals through a third party, even if that clearing house is
abroad (European Commission 2011a; European Commission 2011b)

Dodd Frank is less specific on the requirements from exchangeatopg, but it does oblige

all securitybased swaps to be cleared through a registered clearing house. The counterparty
is entitled to choose the clearing venue, but that clearing organization must report all swaps
and trades to the CFTC in order that tleeyy monitor the actions of market participants, and

in so doing will be able to enforce other rules onto traders, such as position liHR€173
2009)

4.3.4 Position Limits

Amidst great pressure following the Wall Street Crash of 1929, the Commaditpitge Act

LISNIX A (GGSR i K@ocldids ahdix Isuck IMdits(bg thedamounts of trading which

may be done or positions which may be held by any parsord / C¢/ wHamno ® | LI dzy
energy futures were subjected to position limits, and indeed ti& C still sets limits on

certain agricultural and olbased derivatives. However, the length of contracts subjected to

position limits in the US has been reduced, so that now NYMEX applies limits to the final

month before maturity, while by 2008 the CFT@swonly setting limits for the final three

days of trading on a contract (CFTC 2010; Mandaro 2008)

Position limits are employed to prevent large speculators from taking excessive power over

the market¢ normally by controlling the supplside of futures rarkets by taking very large

positions, either short or long, and thus influencing the spot price (Ghosh 2011). Both Dodd

CNlIyl FYR aACL5 LISNX¥YAG GKS SadGlrotAakKYSyd 27 t 2
K S R 3 SNR&¥73 2609). According to Gish (2011) it is important that commercial

hedgers, such as agricultural producers, be exempted from such legislation as, in theory,

hedgers cannot speculate. However, large agribusinesses will still be able to take dominant

positions in the market, and thiefore exert undue influence.

The rules for these position limits must ensure rmbscrimination, they must be clear and
simple and take into account specific issues associated with the exchange in question
(European Commission 201la; Ghosh 201The rdes will also be applied equally
throughout the area covered by legislatioRufopean Commission 2011&)onetheless,
position limits remaincontroversial and challenges to the legislation can be expected for
some time.

4.4  Other Regulatory Options

A numbe of alternative regulatory measures to those discussed above have been proposed
to counteract the effects of speculation in financial and/or commodities markets. The
following is a brief summary af selectiorof those proposals.

4.4.1 Financial Transaabn (Tobin) Tax

An idea much discussed in certain circles since the onset of the Crisis has been to tax
financial transactiongfinancial transaction tax, FTT)he conceptvas first proposed byM
Keynes in the 193() and developed byames Tobin in hisfloential work from the late

1970s (Tobin 1978)The main idea is that a small tax on every financial transaction be levied
in order to reduce the frequency of noise, or herd tradese( Sectiorb.3.1) made by
speculators. In doing so, this should leachtdecrease in market volatility and an increase in
market efficiency (se&ection 5.3 (Huber, Kleinlercher & Kirchler 2012).
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that a tax would lower trading volumes and would also decrease the market share of taxed

markets, compared with untaxed ones. Empirically, some studies have shown a decrease in

volatility when considerig rational actors or zermtelligence (i.e. herd) traders. However

other studies, especially considering small, unilaterally taxed markets, have shown the

opposite. For that reason, the FTT remains controverBraponents of the tax, including

the UN dfice of the High Commissioner of Human Rid@siCHR)promote the idea of the

levy as ameans of reducing government deficits and reducing global inequality, as well as

helping to discourage speculation. The OHQRIR 2) estimates global benefits to publ

exchequers to be worth around $250 billion per year. That said, other studies such as one
performed by Ernst & Young and reported in the Daily Telegraph, suggest that a unilateral,

EUwide FTT couldost9 !  LJdzof AO FAYIlI yOSa €20 oO0AffA2Yy LISNI

Given the widerange of estimates as to the benefits or otherwise of a FTT, the literature
sets out some terms which would be required to ensure the success of a FTT scheme. Firstly,
it would have to be multilateral, covering as many markets asiplesCare should also be
taken to ensure the tax is large enough to discourage noise traders, but not so large that it
prevents the market from functioning correcthAs such, there may be a case for an
adjustable tax rate dependent upon market volatilisp that the small tax can be increased

in order to prevent speculation on already highiylatile markets(Pellizzari & Westerhoff
2009. There is also a suggestion that this tax be used in a Pigouvian manner, whereby the
worst perpetrators (namely Higltequency traders and the like) be taxed at a higher rate,
while other, genuine market parties be taxed less or receive exemptions from thé8RIS (

& Woolley2012) All of this implies that the tax should be set as an economic necessity
rather than a pftitical tool for making money, although as arguments continue about a
global or regional FTT the matter appears increasingly political.

4.4.2 Volcker Rule

The Volcker Rule, proposed by the former chairman of the US Federal Resarygece of

legislaton that has come out of DodBrank. ltseeks to restrict banks fromsing their own,

federallyinsured deposits from trading for their own benefit. Although contested, much of

the rule has been accepted Wyoth legislators andinancial institutions, withthe final
FIANBSYSyid fAYAGAY3 o0lylaQ Ay@SadaySyia Ay KSR3S
Topics 2011).

Although not immediately obvioushe Volcker Rule could aldme appied to commodities
futures. Banks often use commodities futures to gedheir other investments. If they are
party to nonpublic information, and use that information to bet against the interests of
their clients, they would essentially be breaking the law. Likewise, a very large trader who
buys enough market share to inflnce the market, then makes political gestures to increase
the value of their investment, would be acting against the rule (Ghosh 2011). Such a
situation occurred in 2011 involving trader Glencore buying a dominant share in the grains
market, then using tair political influence to encourage the Russian government to impose
export restrictions, thus increasing the value of their investm@ias & Farchy 2011 he
Volcker rule has to be tested in relation to commodities futures, with many financial
institutions insisting that coimodities futures do not fall under the remit of the legislation,
due to their fundamentally unique nature. However, it appears that regulators in the US are
keen to prevent the opening of a loophole in the new legislation, siggaliirat the
application of Volcker to commodities futures could be an upcoming area of dispute
between Wall Street and the regulatofSheppard 2012)
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4.43 Other options

A plethora of other ideas exist to improve the functioningcommodities markets. Bel
are just three such examples.

Capital/Margin requiements

In April 2012 President Obama authorised the CFT@blige clearing houses to increase
their margin requirements, the amount of money centrally deposited by traders when
confirming a deal, onibfutures. The rule change will increase trading costs to customers
with unhedged (or speculative) positions, in theory reducing the amount of speculation on
those markets. A major clearing house in the US, ICE Clear Credit, says it will increase its
requirements by around 10% (Stafford 2012). As so often with financial regulation, this move
has been met with opposition from economists and traders, who argue that the move will
push small traders out of the market and leave room only for those traders kEmgugh to
hedge their speculative investments, thus reducing liquidity and increasing volatility
(Sheppard 2012). It remains to be seen what the actual impact of this policy will be.

Minimum latency

The increased use of HFT (Ssetion 3.5.1has led ¢ calls for these trades to be subjected

to precise regulation to counter issues associated solely with AT or HFT. One such idea is to

oblige a minimum latency time of trades. This would require orders to remain on the order

book of a company for a minimutime before they could be traded or cancelldgufopean
Commissior2011d. This would appear to be a simple and effective mechanism to prevent

YIEN] SO YFyALdz FGA2y & dfektionl 335.1 Gpposipd segmsQa@ 2 dzi £ Ay
revolve around the ideathéi (G KS&a$S WALISSR fAYAGAQ Bigisi& R RS SN
Woolley (2012) point out, this same criticism appliesspeed limitson roads, and in any

case it is hard to believe that a move from 1 millisecond per transaction to 1 tenth of a
secondwould have a greatnegativeimpact on either technological progress or on the

efficiency of the market.

Orderto-executed transaction ratio

Another piece of HFT legislation being discussed by the European Commission is to regulate
the amount of ordershat canbe cancelled, against those actually transacted by the trader.

It would mitigate such strategies as pinging, which results in numerous cancelled orders
when buyers cannot be found, as well as reducing stress on the system by lowering the
amount oforders placedEuropean Commissidz011d.
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5. Theoretical framework

5.1 Relationship between Spots and Futures

In general, prices in the futures market have a predictable relationship with cash or spot
prices. Typically, as shownkigurel4, spots and futures prices will converge as the delivery
date for the futures contract approaches (USSSI 2009). The future spot price of a commodity
is unknown, so the futures price reflects to some extent the expected fugpog, although

it is not seen as a true predictor of the future sp@ofton & Rouwenhorst 2005)

The explicit relationship between spots and futures prices remains a hot tGpiton &

Rouwenhorst (2005) showed that fluctuations in spots and futureshagily correlated (as

shown inFigurel?), and that these correlations increase in times of market volatilitye

question of whether futures prices drive spot prices or vice versdilisvidely contested

however. Tilton, Humphreys & Radetzki (2011), using theoretical models, show that futures

prices have a major influence on spots only when the market is in stomgngo(refer to

the following subsection for explanation), while under other market condioamny impact

2F FdzidzZNBa 2y &L LINAOSa INB daYdzOK f22aSNE 67
Hernandez and Torero (2010) show, using Granger causality tesiSdstient.6.2), that for

G§KS &addzRASR I ANR Odzf i dzNJ dw fran2fiYiured ® Spdtimarketshas KS Ay F 2
AYGSYyaArTASR Ay (GKS LIhad wmp @SIENEE oO! b/ ¢!'5 Hna
market today is significantly related to past returns in the futures market up to at least 10

weeks ago, whereas the impact of patti8 i NB (G dzNya 2y (2RI @ Q& ¥ dzi dzNJ
y20G aAIYAFAOFLY(dé¢ o1 SNYI YRS -sectigrR wilt idvesBga®®, HAmMAn 0 @
both theoretically and empirically, what the literature implies about this relationship,

although first a key retsonship must be explained.
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Right: same graph with logaxis shows more clearly the correlated fluctuations (Gortoro&viRenhorst 2005)

5.11 Contango and Backwardation

There are two ways in which futures and spot prices are obviously related; either the futures
price at time of purchase is higher than the spot price, and falls to meet the eventual future
spot in a situabn known ascontangq or the futures price is less than the spot, and hence
rises to meet the future price. This is referred tobmekwardation As the delivery time of

the contract approaches, the futures and spot psideecome closer to each other in a
process known as convergence. (Harper 2007; USSSI. Zidlél) for example, has been in
contango almost continuouslyince 1975, due to the high level of abey®und reserves,
whereas coppers normally inbackwardation except for a 5ear period betweer?004 and

2009 where the price apparently was based more on futures than spots prices, as shown in
Figurel3 (Domanski & Heath 2007; Otto 2012)
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Figurel3: Contango and Backwardation betese spots and 3nonth futures in LME Grade A copper
(red bars), plotted against daily closing spot prices of the same grade (blue line)

The underlying causes for these effects are discussed in the followirgestibns, but their
implications are welknown and uncontroversial. In eontangomarket, investors will buy

real commodities on the spot market, and sell them as a future. In economic parlance, the
trader will short the futures contract and then buy the underlying commodity for delivery,
thus makng a profit. In abackwardated market the opposite is true. Traders short the
actual commodity and buy futures (Harper 2007). The effects of these two mechanisms lead
logically to convergence, as showrFigurel4.
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Figurel4: Futures price of a contract against time to maturity

It should be noted that in recent years, certain commodities contracts, such as US wheat,
have failed to converge due to abnormally high futures prices (noymiallcontango),
leading to a highly unpredictable spot market (USSSI 2808)).& Whaley (2009) point out

that this failure to converge does not impact the effectiveness of the contract as a risk
management tool, because futures returns remain highlyelated with expectations.

5.1.2 Arbitrage

Arbitrage is the means by which futures and spot prices will converge. If the futures price
deviates from the spot price plus transaction costs (including interest and storage),
arbitrageurs will be able to buy oone side and sell on the other, thus making a (virtually)
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risk-free profit and cawsing the pricesto converge(Domanski & Heath 200T,ang& Xiong

2010) This works well in highly liquid markets like equities and FX, but as Domanski & Heath
(2007) put it,6the scope for arbitrage in commodity markets may be limited by constraints
on short sellingSection 3.4.B In particular, the stock of commodities available for lending is
generally small for energy and base metal® e el to explain why future and spot
prices on Chicago wheat have recently failed to converge.

5.2 Theories of spots and futures markets

There are two primary theories governing the relationship between spots and futures prices.

They are not mutually exclusive, but rather look la¢ trelationship from different frames of
NEFSNBYyOSd ¢KS WEeKS2NE 27T offcinamedindBrRardiaad a 4 KS R:
Fdzii dzZNB & LINA OSa ¢  dettiny the ftuyeR priceNdSaEabnikhoditydoythe Bpot

LINA OS LX-ad€a | NNE Q@O 234l tonfamdNihe gaktikipated profit, known as the

convenience yield or risk premium (Fama & French 198VEBN | O I K AT{fe sacondy O ®

major theory- less accepted and with more constraints than the faisk & (G KS W¢ KS2 NB
b2NXYIFE . FO1 6 NRFGAZ2YQ I a SalLl2 dfofdr, Hay@shiwSey Sa |
Rouwenhorst 2008). The theory refutes the idea thatires prices are amdicatorof future

aLlR2G LINAOSAX o0dzi NI GKSNJ GKFG GKS NRA{ LINBYAdzy
FdzidzNB&a¢ o/ KFry3a mdpypT.D2NI2y 9 w2dzeSyK2NBRG HAn

5.2.1 Theory of Storage

The theory of storage uses the idea of thasis¢ the difference between the current spot
price at timet, §, and the futures price at timeé with delivery at timeT, K. The basis is
calculated as follows

Ft,T - S :Strt W - Ct(l)
where Sr; is known as the cost of carry, the sum with interest forgaien investing in the
commodity (; is the interest charged per dollar for the peridd); w; is the marginal storage
cost andg(l) is the convenience yield as a function of inventorlesometimes referred to
as the risk premium, which is effectivelye profit for the speculator Gorton, Hayashi &
Rouwenhorst 2008Fama & French 1988\ccording to Fama & French (1987), the size of
the convenience yields inversely related to the size of inventories of the commaodity in
question, and in certain casésalso related to the interest rates (although the cost of carry
component also includes interest rates). This is logical, because at low inventory levels
traders can be expected to demand a higher risk premium due to the increased volatility
effects from lower inventories leading to the risk of stoeduts (Gorton, Hayashi &
Rouwenhorst 2008; Fama & French 1P8The nodinear relationship of inventories to
Convenience Yield is shownFRigurel5.

Relative
Convenlence
Yield

T ——
o pr—

Q Inventory

Figurel5: The Relative Convenience Yield (risk premium) as a function of Inventory
(from Fama & French 1988)
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While risk premiums may be higher at low inventories, futures prices are more stable than
associated spots under such circumstanagasaccordance with the Samuelson hypothesis
(Fama & French 1988). Inventories are expected to be low during peaks in the business
cycle, and higher at other times. Fama & French (1988) found that metal production, for
example, can be especially vulnerabdesudden demand shocks during an economic boom,

and are therefore unable to adapt quickly to such market changes. As such, inventories will
normally fall as production takes time to rarup to meet the new market conditions,
meaning forward prices are gerally below spot prices and spots are more volatile than
futures. This too is predicted by the theory of storage. Despite some issues with
measurement errorsP2 NIi2y X | @F aKA 9 w2dzSyK2NRG 6Hnnyo
futures returns, prior spoprice changes and the futures basis are correlated with futures
NAail LINBYAdzya & LINBRAOGSR 6@ GKS ¢KS2NR¢ O

5.2.2 Theory of Normal Backwardation

/traarolftte AG Aa GK2dzZ3KG (KL équals kh§ mabketNNBy G LI
consensus expectatioB ¥ (G KS aLl2d LINAOS 2y (KS RSt AOBSNE R
YSeySaQ Thgdrjy ofl Norddl Baekwardatisiates that two major roles of futures

markets, i.e. that they facilitate hedging while at the same time providing a publicly known

future valie for a commaodity, are incompatible with each other (ibid.). In such a way, they

rejected the idea that the futures price is a good reflection of the future spot price, because

GUKS 1jd2GSR F2NKI NR LINKAOSI (iK?2dz3Kalbed@[@&S oSt 25
rise above] the anticipated future spot price by at least the amount of the normal

oF Ol 61 NRIGA2YE O0Y2f0 MPpPHO D

The Theory of Normal Backwardation views futures markets as a means of transferring risk,
whereby riskaverse speculators who blgng options earn a premium on the risk they take
away from the producers or hedgers. In such a way,lthsis the difference between the
current spot price at time, S, and the future price at daté for delivery at timeT, Ry, is

given by the formwd

Fir- S =[E(S)- S]-p:(1)
where E(S) is the expected future spot price at timiewith maturity Tand ™ ¢1(l) is the risk
premium as a function of inventory. Therefore thasisof futures markets consists of two
components; the expected difference in spot prices and the risk premium (Gorton &
Rouwenhorst 2005).

Keynes argued that the long (or short) spktor will gain the risk premium only by
purchasing from the short (or long) hedger at a price below (above) the expected futures
price. This theory is based on three main assumptions; that speculators are risk averse, they
hold net long positions and anenable to forecast future prices (Chang 1985). In so doing,
Keynes asserted that risk premiums would generally accrue to the holders of long positions
(Gorton & Rouwenhorst 2005). Gorton and Rouwenhorst (2005) give an example of this by
imagining a graiproducer who sells grain futures to guarantee the future price of his crop,
thus insuring against market fluctuations by the time of harvest (and maturity of the futures
contract). Hence speculators provide insurance by buying these grain futures, Hutuie

price they offer will be less than the expected future spot price, and the difference is related
to the risk premium.

vySaysSa IyR 1A01a (K2daKid 2F GKS NRal LINBYAdzy

demand for long and short positions in thelfuzNBa YIF NJ SGaé¢ FyR GSN)¥YSR
LINS&dadz2NBQ o0D2NI2yX | FekaKA g w2dzwSyK2NBO Hnany
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hedgers is higher than the supply of long speculators, there will be a positive risk premium
(ibid.).

Numerous studies have attertgrl to verify this theory, withno consensus regarding its

validity Bryant, Bessler &laigh2006) Fama & French (1987) and Chang (1985) all found

reasonable agreement between experiment and the theory of normal backwardation, with

Chang going so far a® tblame the absence of consistent evidence on either poor
FdadzYLliaAzya 2N afl O] 2F az2dzyR adrkdAradAaolf LINI
GHnnyovI 2y GKS 20KSNJ KFYyRX F2dzyR y2 S@OGARSYyOS A
but rather found tha risk premiums were related with inventories as predicted by the

theory of storageBryant, Bessler &laigh(2006) point out two logical reasons why this

theory cannot be emphatically proven or rejected; first, it is impossible to obgenjected

future spot pricesand therefore any risk premium, until the future spot becomes the actual

spot. Secondly they claim that it is not feasifide researchers to seek the answer to this

guestion byexperimentation [because]ystematic manipulation of futures mkets is not

only impractical, it is also illegal.

5.3 Efficient Market Hypothesis

During the decades leading up to the current crisis, the Efficient Market Hypothesis (EMH)

was the dominant view of the way markets work (Cohen 2012). The hypothesis, first
SELRdzy RSR o6& 9dza3Sy$S ClLYl ompTtnos Aad GKIFG Ay |
available information. Some critical assumptions to reach that idea were that market actors

act rationally, evaluate all assets and decisions based on fundamaidaks (i.e. supply and

demand), that these evaluations take into account all public, and some private, information,

that there is no collusion in the market and that excessive returns are impossible as they will

be arbitraged away (UNCTAD 2011; Otto 20Edjther to these definitions, the EMH is also
F3a20AFGSR ¢AGK GKS ARSI 2F | WNIyYyR2Y g¢lf1Q
AYRSLISYRSyiGfte 2F SIFOK 204KSNX¥ Ly 20KSNJ g2NRaxz
information is immediately reflected iis2 O1 LINA OS &> wa26 02Y2NNRgQa |
2yte 02Y2NNRoQa ySga yR gAft 0S AYRSLISYRSy(d 2

Many tests have been performed on the EMH, although two techniques are generally used,
the soOF f f SR QPdzfo KIRARRWKSaAaQ YR GKS WwWaLlSOdzZ I GAC¢
fundamental idea of both is that, under the conditions laid out above, the futures price is the
best available indicator of the future spot price and the overall expected rate of return to
speculators in futures will be zero (Otto 2011). This has profound implications for regulators
and speculators. As the EMH was widely accepted, regulators considered it their duty to
ensure accounting standards and disclosure of data, but no more (Coheph R0danwhile,
speculators were seen as being unable to influence prices, as if they did, consumers would
move elsewhere (UNCTAD 2011). An example repeated by UNCTAD (2011) shows that
economists have used the lack of evident increases in inventories atbergharp oil price
increases of 2002008 to argue against speculation playing a role, because under EMH
overall speculative returns are zero.

Otto (2011) tested the speculative efficiency of metals on the LME, and found that, with the

exception of alummium, no markets could be called efficient. In correspondence, Otto
OHAMHU | RRSR GKIFO FfdzYAYyAdzy YIFEN]SGa akKz2g NBI az
in contango in the short term period, so some arbitrage should hageeased market

ST T A OAtS 2@ 2) asserththatapper, on the other hand, is normally in backwardation

and its susceptibility to shocks made it difficult to define an efficient tradtrafegy h G (i 2 Q &
(2011)results actually run contrg to many preeding studies, a phenomenattributed by
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the author to either the similarities of tradig strategies for 3nonth and 15month futures
6GKdza (GKS& SELISNASYOS @SNE AAYALFNI LI GGSNyaos
trading platform, LME Select.

UNCTAD (2011) offersirther rationale for the breakdown of the EMH on commodities

markets. As there exist in these markets a large number of counterparties holding sizeable

positions, those positions may be less than perfectly elastic. Therefore large orders may

Sy 02 dzy iitSeNa fordljkd2A RA e O2yaidNIAyda FyR OFdzaS aixday.
more, a large percentage of uninformégslch as algorithmidfaders may react similarly to

the same information, and thus overly increase the effect of this informatioaretfiore

Oz2ftt SOGA@GSte 3ISYSNIGAYy3I GaiKS GNByRa GKIG G

'b/ ¢! 5 LRAYGEA 2dziz GKS AyONBlIasS Ay AYyRSE |

increased shorterm price volatility, as wellastheoerK 2 2 G Ay 3 2 F LINKA OS LIS
This herd behaviour is analysed more thoroughly in the followingssghion.
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5.3.1 Herd Behaviour and bubble formation in Commodities Markets

Herd behaviour involves trading by agents who follow the trend in past ehankvements,

even though other information may suggest a contrary stratefjyefy & Zemsky 1998).
Identifying herd behaviour in financial markets is important as it offers possible explanations
for price bubble and excess volatility (ibid.Brunnermeier quoted inlrwin & Sanders
(2011)RSFAYy Sa || 0DDEIGNN GS & (K G SEOSSR Fy aasSida
[the] current owners believe that they can resell the asset ateaan higher price in the
future€. This type of behaviour can be found imsituations of uncertainty, where less
informed traders will follow the group in order not to be consideredponsible for incurred
losses Should a trader lose by following the market, they are able to argue that it was
market conditions, rather than peonal misjudgement, that were to blame, whereas a
trader that lo®s by going against the markeiudd be considered personally liable (UNCTAD

2011).

Conditions for herd behaviour are commonplace, not least because market conditions are
always uncertain. Oe to delays in productiorg inherent in fuel and metal commodities
although absent from equities marketsto meet new market conditions, inventories will
always be in a state of flux and therefore vulnerable to stogts, leading to increased
volatility in spot prices (as shown above) (Gorton, Hayashi & Rouwenhorst 2008). Because of
expected increases in risk premiums, a shock will cause many actors to overreact to the
news and invest in the commodity, thus increasing the size of the peak through momentu
6!b/ ¢!'5 HamMMT D2NI2y3 | F&FaKA g9 w2dzwSyK2NRG HJ
results in a breakdown of social learning as traders make the same choices, revealing no new
information, but rather building on previous dafAvery & Zemsky 1998)hése information
cascades occur when actors are unequally informed, and benefits disproportionally accrue to
those who make decisions early (UNCTAD 2011). Furthermore, the difficulty in distinguishing
between informed and uniformed (or herd) traders leadsthe presupposition that most
traders possess accurate informatipivery and Zemsky 1998; UNCTAD 2011).

| SNE 9 %SyYaile omdppyd &adz3asSad GKFG (GKS LI SGK?
LINEYAYSY(G @GASs 2F | aasSia YIwhgrSiavastols GehaReNikedSy o6 &
AYAOGlLGAGS ESYYAy3aodeé 2NARGAY3I |G GKS GAYSE GKS
provided the dominantmindset¥ 2 NJ SO2y2YAaGaz | fiK2dAK GKS& |
participants and financial economists reportedly |stielieve[d] that imitative behavior is

GARSALINBIR AY TFAYIFYOALIf YINySG&dE OAOGARDOD b2y
IANRPdzyRa FT2NJ KSNRAY3 0SKIF@A2dzNJ RSLWISYRAY3I 2y WR,
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dimension exist, theeffect of a shock, pdes should adjust to prohibit herding. With a

further dimension, theexistenceof a genuine shock, herding may arise although the amount

of price distortion would be limited by identification of informed and uninformed traders.

However, when that distinadin between informed and uninformed trades is not available, a

third dimension can be added regarding the quality of information, at which point Avery &
“BSYale oMy RYAG GKFG aKSNRNHzyS KIAGALINGR OO lyy3a £as

Using generatheoretical models based on the EMH and presuming rational actors and
prices which incorporate all available public information, Avery and Zemsky (1998) showed
that volatility which exceeds supptiemand fundamentals is impossible, while price bubbles
cofd Ry Qi 0 S ar@ 2xirdtne. {GAberS(R0&0), on the other hand, looked for herd
behaviour in actual market data, under the premise that trends will be exaggerated where
herding exists. Looking at both monthly and inttay data for a number of commadidis,
Gilbert (2010) found that trendbllowing was most pronounced in copper traded on the
LME. Monthly data analysis revealed a substantial price bubble around the middle of 2006
(the area above the dashed line seen in the-ledhd graph ofFigurel6), while daily data
showed three periods of bubble formation, in 2004, 2005 and 2008 (the red areas shown on
the righthand graph ofFigurel6) ¢ the last of which was a negaé bubble spanning the

end of the available data.
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Figurel6: Left graph showthe first order Augmented Dickedyullerregression for LME copper using monthly

price data from thdnternational Monetary FundMF 2012Y; the bulble can be seen above the dashed line:

The right graph shows three periods (in red) of bubble behaviour, using daily LME-dais i§/in US$/ton)

20 F

The basictechniques used by Gilbert (2010) are explained in more detail irStwion6.6,

but he addsto his analysis by pointing out that the technique can identify only theetal

of a financial bubble, as on the three occasions when bubbles were identified there had

been longterm pricing trends prior to identification (in the case of the 2004 and6200

bubbles, prices had been rising significantly for at least a year beforehand, whereas the 2008
bubble followed three months of severe price drops). 4 A YL AFASR OSNEAZ2Y
experiment was carried out for the purposes of this paper and largdlgcts his findings

(Section 6.7.1

5.3.2 Critique of Bubble Formation Arguments

The subject of herding behaviour and bubble formation in commodities markets has met

with much criticism, with thdMF (2010) (quoted ifilton, Humphreys & Radetzki 2011)
coniAydAy3 G2 FaaSNI GKIFG WWGKSNB NBYFAYya fAG0
significant sustained impact on commodity prices above and beyond current and expected
supplydemand fundamental§) Pwin & Sanders @L0), amongst others, set out some

logical and practical inconsistencies associated with bubble formation, especially in regard to
commodityindices Firstly they point out that the increased influx of money to commaodities
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markets seen in the last few years does not necessarily equate imgtieased demand

OLNBAYZ {FYRSNE 9 aSNNAY Hanngpo® ! yRSNI 9al z @K
O2y (N} OGa GKIG OFry 0SS ONBFGSR G F 3IAGBSY LINRA O
even accounting for more realistic market conditions, thades of uninformed actors can

2yte AYLIOG LINAOSa AT GKS GNIXrRSa IINB 0SftASOSR
participants although just what effect AT and HFT has on this situation is hard to judge.

Irwin & Sanders (2010) state thatd ¢ 2 deiv&krequired a large number of sophisticated

and experienced traders in commodity futures markets to reach a conclusion that index fund

©2N) 20KSNB Ay@gSad2NB LI2aaSaaSR GrtdzaotS Ay F2NI
(ibid.). This inconsistencyg valid as long as price setting depends primarily on informed

traders. However the recent increase in algorithmic trading, index funds and other non

OGN RAGA2YyLFE LI NIGASE YSIya WAYT2NXYSR FOGi2NRBRQ |

exchanges, thus ineasing the possibility for herd behaviour.

Secondlyjrwin & Sanders (2010) argue that investors such as index funds, which trade only

in futures,cannothave influenced both the futureand spot price. They claim that as there

is no actual physical defyNE 2 NJ WK2NRAYy3IQ 2F GKS OFakK 02YY?
trades, it is not possible to influence the spot price of commodities. Howd&lgon,

Humphreys & Radetzki (2011) counter this by asserting that investor (i.e. futures) demand

can drive prices fgher irrespective of physical stocks because of certain fundamental

properties of theinvestor demand curvewhile Hernandez and Torero (2010) empirically

show that the futures price for commoditiedoeshas a driving effect on spots, not least

because pce shouldalways converge as maturity of thetfwes contract approaches. The

argument alsseems to ignore the influence of ETFs wiilolnold physical stock.
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6. Case Study: LME Copper

6.1 Introduction

Chapter 62 F (G KA & Y & §theNthp aniaKfo@ thé gerderall dScussion of the
previous sections to look in depth at the market behaviour of Grad®pper traded on the
London Metal Exchange (LMH)yking into account the Theoretical Framework, abdive,

first part of this sectionwill dealwith the background of copper as a vital global resource
and as a highlfraded commodity on commodities exchanges, of which the LME is the world
leader andbenchmarkprice-setter for nonferrous metals such as copper. Following that
discussionsub-sectbns 6.5¢ 6.7 will use econometric tests on market data to investigate
whether the Efficient Market Hypothesis is a valid approximation for LME copper, and
whether market manipulation or the effects of speculation can be observed.

6.2 Motivation

As mentiord inSection 1.3, the choice of copper traded on the LME to form my case study
is guided by my own experiences of trading in that market. Although | was not trading on the
exchange itself, | did witness the value of daily closing prices of copper in gfaigssetting

of the commaodity, whereby quotations would be given for LME minus a certain figure,
depending on the grade of scrap being traded. | also witnesseehtirad the effects of large
daily price fluctuations on business and planning, and amrefbee interested in
ascertaining reasons behind these inexplicable movements.

6.3 Background

While, from a financial economics perspective it is interesting to look purely at the market
behaviour of copper, as this thesis concerns Sustainable Develophranst naturally take

a broader look at this commodity. Therefore this sdztion will look at the historpf
copper as a resource, including a consideration of what economists call the fundamentals
(production and demand), before also looking at a higtof the LME and going on to price
progressions of the commaodity.

6.3.1 Copper

Copper is one of the most highly traded and economically important metals on Earth. Its
properties have long been appreciated, as has the ease at which it can be réirduhce

for copper smelting has been found across continents, dating from around 5000BC. At that
time, easilyidentifiable green nuggets of copper carbonate were smelted to produce
weapons, tools and jewellery. Later it was discovered that by adding tin dontblten
copper, bronze could be formed, producing a much more suitable metal for knives and
swords, and giving rise to the period known as the bronze age (approximately 3000BC to
1000BC) (Emsley 2001).

/ 2 LILISNRa dzaS Ay SO2y 2 YA due ® 8high conde®igyiof batd  dzy LI NI
electricity and heat, as well as durability under severe weather conditions. Today it is used in

electrical equipment (60%); construction, especially in roofing and plumbing (20%) and heat
exchangers (15%). Combinedtlw10% nickel, copper is highly resistant to corrosion from

sea water, and therefore is the metal of choice for marine pumps and propellers used in
desalination plants (Emsley 20ai)wave turbines

As economiedave developed, especially in Asia, demhdor copper, satisfied by increased
mine production, has risen sharply. In 2010 almost 20 million twihshe metal were
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extracted worldwideg nearly double the figure of just 20 years previouslye(Bgurel?).

Chile remains the single largest producer in the world, although since 2004 Chilean mine
production has levelledff to approximately 6 million tonnes per year. The United States,
formerly a major copper extractor, has seen copper production fall stesiite the end of

the 1990s. This could imply a peak in US copper production. In its place, China has-ramped
up extraction (although it remains at less than a quarter of that of Chile), while new mines in
Peru and Indonesia have helped to meet the unpresdgdd demand for the metal.
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Figurel?7: Global mine and refinery (red line) production from 124110
(data from CDA 2011 and Edelstein 2010)

The Copper Development Association (CDA 2012) estimates that 700 billion pounds (320

million metric tons) has been extracted from the Earttepthe course of human history,

which is a surprisingly small estimate given that their own data (CDA 2011) estimates that

295 million tonnes has been extracted since 1990. Nevertheless, this remainall figure

when compared with estimated global reserves of between 690 and 3000 million tonnes

0! {D{ HAMHUOU® 5SALAGS YdzOK GF 1 2 Fwithed§Saf] O2 LILISN
life recycling rates of well over 50% and the annual contribbutid secondary input to

primary copper production of around 35% ratio which has remained fairly constant in the

lastten years despite a huge increase in primary production (UNEP 2011; ISCG 2010)

6.3.2 The London Metal Exchange

Metals have been traded in Ldan since at least the time @ueenElizabeth I, with the first

identifiable date being the opening of the Royal Exchange in 1571. As the popularity of the
SEOKIy3S aNBsx 2y GKS o601 2F AyONBlIasSR G(NFRS
inability of domestic production to keep pace with development, it became increasingly

difficult to trade on the general exchange. From the earl{} ntury, merchants started

trading various commodities in the coffeehouses around the Royal Exchange. It was in th
Jerusalem Coffee House that traders started drawing circles in the sawdust to draw together
interested parties, and the tradition of thRingwas born here (LME.com 2012).

Aided by advances in communications technology, both in the form of the telegnaghthe
opening of the Suez canal in 1869, it became easier and more necessary for metals traders
to have their own exchange, and the London Metals Exchange took on its current form in
1877 (Northedge 2007). The ownership structure still retains the esse its founding
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idealsq the exchange operates like a-operative, whereby the traders are also the owners

of the company (Thomas 2011). The 12 largest traders form the moderRidgayare the
major shareholders in the newly formed LME Holdings Ltdl @re allowed to issue LME
contracts and to provide clearing. At the time of writing the ring comprises a number of
large financial institutions (including Barclays Bank, JP MorgaBaridté Généra)eas well

as some major metals trading companies (LddE1 2012)It should be mentioned that the
derivatives broker MF Global was one of the 12 ring members until November 2011 when it
filed for bankruptcy following losses in the bond marldetising 2011)its4.7% stake in the
LME was bought by JP Morgian just over £40 per share (Farchy 2011A).

Today, the LME is a unigue exchange, combining a futures market with a physical forward
market (it trades both electronic and physical stocks) (Thomas 2011). It is the last open
outcry market in the City of Loodi ¢ f § K2dzZAK &aAy OS wnnam GNFY RAY3
platform, LME Select, hascreased hugelg and is generallgeen as the benchmark price

setting exchange for global ndarrous (or base) metals (Northedge 2007). Indeed, the
exchange holds 80% tfe market share in global trading of base metals, and in 2009 saw

the equivalent of US$7.41 trillion traded in a single year (equivalent to US$29 billion per day)
(Abbott 2011; Daily Telegraph 2010). However, despite these huge numbers, the LME
remains witually a nonprofit enterprise ¢ in 2009 profits were a mere £13.56 million
(US$21.8 million), against revenues of £43.59 million (Thomas 2011).

Despite the meagre revenues emanating from the exchange, in June 2012 the LME was sold
to the Hong Kong Stodkxchange for £1.4 billion (US$2.15 billion), after many years of
speculation as to the independent future of the LME. The deal is expected to help the LME
to break into the Chinese market and compete more easily with its major challenger, the
Shanghai Futres Exchange, although it will most likely also lead todisbandingof the
unigueopen outcrytrading system in 2016Thomas & Thomas 2012).

6.3.3 Copper as a traded commodity

Copper was one of the original metals traded on the LME at its inceptid87@ and,
barring a 14year period from 1939, has been traded almost continuously since (Northedge
2007). Today copper futures are the second most traded metal contracts on the LME (after
aluminium), accounting for a quarter of futures trading volumes andalf of all options
trades made on the exchange in the year to June 2012 (LME.com2). Copper is also a
constituent of the major commodities indexes (s8ection 3.4.2accounting for 3.45% of

the componentweight of the S&P 81 (goldmansachs.com 2012)chid.5% of the DUBS ClI

(Dow Jones Indexes 2012).

Price evolution of the Grade A copper spot contract, from January 2001, can be seen in
Figurel8, alongside stocks and demand statistics. Losigan price graph€19802012) are
provided insubsequent sutsections.During the period 2002006, prices jumped from
under US$2000 per tonne to over US$8000 per tonne. Except for the period at the end of
2008 which coincides with the Credit Crunch, copper prices haveinechat that higher

level ever since. There is an interesting dynamic between the stocks of copper held by
various parties and the spot price of the commodity. It appears-esatfent that the
reduction in stocks held by exchanges during the period ZI2Z had an influence on the
increase in copper prices, although the large time lag between the depletion of exchange
inventories (stocks) and the first price peak in early 2006 suggests that this was not the
single, overriding cause of the price hike. Thedry of Storage (seBection 52.1) does not
explicitly link absolute prices with stocks, but does imply that the convenience yields (or
profits) should be higher as inventories become smaller.
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Figurel8: LME spot copper pricegd line) against volumes held by various pérties and a seasonally adjusted
moving average of copper usage (ICSG 2012)

Possibly more interesting, especially for considering the effects of financial speculation on
prices, are the stock spikes seen in 200009 and 2010, which corresponded with troughs

in the global copper price. In 2007 it was largely producers holding stock that coincided with
the dip in price. Causally it is more logical that stbolding took place in anticipation of a
return to previais price levelg and indeed could have contributed to the restoration of
prices in the US$8000/tonne mark, rather than being a cause of the price drop. Stockholding,
leading to constrained supply, should push prices up rather than down. The other two
peaktrough coincidences appear different, however. In both 2009 and 2010 it was the
exchanges which held most of the excess stocks. Presumably the lower price levels were
seen as an opportunity to buy cheaply in anticipation of easy profits when the price
returned, as indeed it did. While producers, consumers and merchants are constrained by
the physical difficulties in altering production/demand, or storing the physical commodity,
highly liquid exchange traders can generally afford to hold the commodity femaber of
months while waiting for a resumption of previous price levels. Nonetheless, this
stockholding could have had the same effect on prices as that of the prodacers
constraint in supply should lead to increased market prices.

6.4 Data

In order b perform tests to ascertain the effects of speculation on LME copper, it was
important to have access to market data. Two levels of data are used isetttisn; one at a
monthly and one at the daily level. Monthly price data wasvided by the IMF2012) while

daily closing spots andr@onth futures prices were kindly provided by Professor Christopher
Gilbert of the University of Trendlhe availabledata spans the period January 1980 to
January 2012, giving a reasonable number of data pofateextrawlation of the daily data
was used to produce thgraph of weekly LME copp prices for both spot and-fonth
futures contracts shown below.
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Figurel9: Weekly spots (blue line) andrBonth futures (dotted red line) prices foME Grade A Copper Sellers.

As would be expected, spots and futures prices are closely correlated, with equal reactions
to shocks.The causal relationship between spots and futures prices is covered further in
Sectiors 6.6 and 6.7 Closer examination of thabove chart yields some interesting price
reactions to events. The first small spike occurs towards the end of 1987, in the October of
which the Dow Jones Industrial Average dropped by 22.6% on a singtettalargest one

day percentage drop in its $tory. The global stock market crash was not confined to the
United States however, and became known as Black Monday (Browning 2007). The steady
rise during 1995 mirrors that of the NASDAQ index, which prompted-¢chairman of the
Federal Reserve Boardf A Y DNBSyalLlyz G2 O2Ay GKS LIKNIas
reference to the stock market bubble which was then starting to build towards the dot.com
crash of 2000 Rhillips, Wu& Yu 2009) Finally the major fall seen between July and
December 2008 waslraost certainly linked to the suprime financial crisis; Lehman
brothers went out of business on 15 September 2008, in the middle of this price collapse
(Federal Reserve Bank of St Ld24.2) possibly due in part to exposure to commaodities
indexes.

6.5 Preliminary tests

The brief historical analysis shown above is not sufficient to prove (or otherwise) the
influence of excessive speculation on copper prices, therefore more robust tests are
required. The following sections will detail two econometric huets for searching for
breakdowrs in the Efficient Market Hypothesis, and thus infer irrational (speculative) market
behaviour. However, some simple, preliminary statistical analysis is also useful for
investigating irrational commodity market behaviour.

6.5.1 Cointegration

One of the major observations outlined section 3.30f this report is the increased
O2AYUSANIGA2Y 2F LINROS ¥Ff dzO( dzIFigures ¢howsthe/ Y I NJ S
results of an expgment performed by Basu and Gavin (2011) linking correlation coefficients

of the S&P GSCI (s&ection 3.4.2and the price of West Texas Intermediate (WTI) Crude

Oil. Figure20 shows a similar experiment perforrdevith spot prices of LME Grade A copper

and the FTSE 100 share index from January 2001 to February 2012. Early in the decade there

is no obvious correlation between the two plots. This is to be expected as the FTSE 100 and
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LME copper would not normally m®nsidered to have a causal relationship in fluctuations.
However, after the crash of 2008 the cointegration of price fluctuations becomes much
more visible. Upon close inspection the upper-pgt of these values shows equivalent
fluctuations between tk two indicatorsFigure21 shows a similar plot for normalised values

of the S&P GSCI Multiple contract, the FTSE 100 and Grade A LME copper spots. The co
movement of these three values is striking, and impliestrang financial impact on the
fluctuations of commaodity prices.
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Figure20: Comparison of FTSE 100 daily closing values and daily LME copper grade A spot prices for the period
January 2001 to January 2012. The upper log plot& shore clearly the postrash ceintegration of price
fluctuations.
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Figure21: Comparison of normalised daily end quotes for the S&P GS Commodity Index, the FTSE100 index and
the LME Grade A spot price. The upper plot shows atised prices, and the lower lines are the natural logs of
those values.

A number of studies have investigated the phenomenon showfignre21.. N&@ N{ & I KA Y
Robe(2010) likewise found no obvious increase in commeddyity correlations until the
Autumn of 2008, but they observed this correlation on multigéga frequencies(daily and
weekly)and between a number of commodities and indicéseyblame the correlations on
financial stress, and show that correlation increases with market stress. While Tang & Xiong
(2011) equate this increased correlation with the explosion in commodity indices,
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N& N{ &IRodey2010) prefer to look at the role oHedge Funds in producing
cointegrated commoditiesand equities markets. Many papers make the point that
commodity derivatives have (mistakenly) become vehicles to hedge equities risk due to a
perception that the two arenverselyrelated to each other (Bas& Gavin 20114 the above
two graphs however appear to show that the opposite is currently true, ihafact
commodities and equities prices audirectly related. However, in order to make more
concrete statements on the problem, more thorough analysisequired.Grangercausality
tests between the FTSE100 equities index amdo®th LME copper futures are examined
later in this section.

6.5.2 Statistical Analysis

A further test for changes in market dynamics can be seen by comparing fluctuationyof dai
returns over certain periods. Returrrg, areused because of the nestationarity of market
prices and therefore often give a more accurate impression of market behaviour. They are
calculated using the formula givenBekiros& Diks(2008), such that

.= In(R) - ln(R-l)
whereP, is the price at timd and P, is the price at-1 (in this case the previous day). Tests
were paformed over four 16year periods (referred to as regimes) for spot prices, and 3
such periods for daily-Bionth futures daa. The results are shown kigure22.

The most striking observation from the graphs is that fluctuations in daily returns increase
(both positively and negatively) around times of major price changes, whether dpwn.

The regimes were then subjected to a basic statistical analysis, and the results are shown in
Table2. One further regime was investigated for the period 10 May 2006 (the first time the
price broke US$80@@nne) to 31 January 2012 (US$8485/tonne) to coincide with the new
price levels above US$8000/tonne and is referred to as Regime 3A. This was done in order to
try and offset the bias due to the exceptional price increases seen betweeRZ0E

Regime Mean Star?da_lrd Variance | Kurtosis | Skewness
Deviation
Spot 0 0,000160 | 0,018137| 0,000329| 5,423847| -0,058143
Spot 1 0,000121 | 0,018828| 0,000354| 6,959076| -0,117668
Spot 2 -0,000151 | 0,014967| 0,000224( 9,010785| 0,002437
Spot 3 0,000683 | 0,019389| 0,000376| 2,570959| -0,216595
Spot A 0,000057 | 0,022402| 0,000502| 1,815115| -0,201526
3-month 1 | 0,000110 | 0,015285| 0,000234| 8,486820| -0,746155
3-month 2 | -0,000146 | 0,013021| 0,000170]| 5,425508| -0,307720
3-month 3 | 0,000677 | 0,019036( 0,000362( 3,027409| -0,286688
3-month 3A| 0,0000/0 | 0,022335| 0,000499| 2,035622| -0,227977
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Table2: Basic statistical analysis of daily returns from LME Copper spotsrandtB futures contracts. The
regimes are explained iRigure22
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Daily Returns

Above:Regimel (Feb 198Jan 1992)t eft, Spot price Right, 3month future price

Above:Regime2 (Feb 199Jan 2002)t eft, Spot price Right, 3month future price

Above:Regime3 (Feb 200Jan2012);Left, Spot price Right, 3month future price
Figure22: Daily returns (blue line) for LME Grade A Copper Spot prices (left}raodtB futures (right) across
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various regimes, as detailed above. The red lines showtirealprice fluctuation of the applicable contract.

The mean daily return should reflect the overall change in price seen over the period
studied, and therefore the huge increases in means between Regimes 2 and 3 (present in
both spots and futures) should h@ome as a surprise. Regime 3A was investigated to
account for this overall difference, and indeed the mean for that period is significantly

smaller than during any other Jear period. It is the other findings, therefore, that are of

more interest. Theaesults mirror those of WTI oil contracts tested Bgkiros& Diks(2008),
whereby the latter period sees both higher variance and a higher dispersion of returns
reflected in lower kurtosis. The kurtosi€S I & dzNXB a
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