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ABSTRACT
This research addresses the causes of increased disruptions to traditional cashfutures price relationships, unprecedented volatility, the number of locked-limit days
and price behavior symptomatic of squeezes witnessed in the cotton market since
2008. The research finds that relevance of current futures contract specifications is a
chief responsible factor in causing such behavior.

This conclusion is reached using an inelasticity to arbitrage framework and by
examining other contributory factors of recent price behavior and their associated
solutions. From this, best fit solutions to problematic price behavior are derived.
These solutions are derived from a combination of trends in the cash market and
existing literature.

Specifically, this study argues by amending the current futures market
premium and discount schedule and by permitting a delivery point in Australia
objectives of enhancing the three key benefits derived from having a futures market is
achieved. This is examined by employing a three pronged approach to detail volume
benefits to tenderable supply, linear regression that explores pricing dynamics and by
offering scenario analysis.

The results provide strong evidence proposed amendments achieve these
objectives and argues that these amendments are a best fit solution to divergent
interests within the sector. Implications from these findings suggest benefits would
accrue to the exchange, farmers, the trade, mills and society. These findings therefore
are applicable to the exchange, the CFTC and the cotton trade committee at ICE.
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CHAPTER I
INTRODUCTION
Background: The Cotton Futures Market
The Inter-Continental Exchange (ICE), previously the New York Cotton
Exchange (NYCE) and New York Board of Trade (NYBOT) cotton futures contract
in many ways can be viewed as an enormously successful commodity contract.
Established in 1870, it holds title to oldest exchange traded commodity in New York
and additionally has outlasted competitive threats posed by a number of different
exchanges who have attempted to be successful offering an alternative cotton futures
market. Today, it is the foremost cotton futures market in terms of price discovery,
price risk transfer and the exposure to cotton prices it permits to both speculators and
investment vehicles throughout the world.

A Natural Monopoly
The fact cotton is the oldest exchanged commodity in New York and the
longest consistently operating cotton exchange in the world provides ICE with
numerous advantages. Futures exchanges can essentially be seen as a type of firm
themselves that are successful by generating volume but since volume and contract
liquidity are also foremost factors in determining a contracts desirability, exchanges
that generate the largest volume and liquidity first tend to be the most successful, last
the longest and essentially accrue a natural monopoly. The figures detailing the
frequency in which new contracts that are introduced are successful (particularly
when it goes against an existing competitor are extremely stark). Whilst this is
beneficial in so far as all liquidity tends to exist on one specific exchange and
therefore is more efficient for users it also means established exchanges in a particular
product can be less motivated by the beneficial forces of competition that in other
industries incentivize firms to provide as attractive as possible benefits to consumers.
Moreover, since exchanges largely face fixed costs relative to volumes traded
this essentially precludes new competitors from being profitable because existing
exchanges are already operating significantly lower down the cost curve than a new
1
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firm might hope to replicate. ICE achieves economies of scope and lower costs for
example through the broad range of commodities it offers (Coffee, Cocoa, Sugar etc).
The long list of cotton exchanges in the world that have been launched and failed
(although in most cases there are mitigating circumstances) is testament to this
stronghold. The addition of options in 1984 (and electronic trading in 2008) further
affirmed the no. 2 futures contract as the foremost global cotton contract and assured
the NY cotton contract of further legacy advantages going forward.

An Overview of Current Issues
Whilst frustration has always existed in certain circles of the cotton trade that
the New York Futures market falls short in its ability to provide an accurate barometer
by which to index global cotton prices and as such offer an effective risk transfer
mechanism to hedgers of foreign cotton, this frustration has risen exponentially in
recent years. Similarly, in recent years frustrations have grown within the U.S. cotton
industry also, related to the cotton futures market’s ability to perform basic functions
of price discovery and risk transfer. Specifically, in the 2010/2011 cotton marketing
year, implied volatility peaked and the number of days that the cotton market locked
limit hit a record not witnessed within the history of the cotton contract. This prevents
the price discovery mechanism from working but also halts a hedger’s ability to trade
futures against offsetting physical positions. In addition, a spike in the futures prices
not followed by physical prices that occurred in 2008 and subsequently was
investigated by the Commodity Futures Trading Commission (CFTC), forced a
consolidation in the cotton industry, resulting in a number of the largest and most
historic cotton trading firms being forced to exit the business.
Although, The Commodity Exchange Act (CEA) does not define
“manipulation” it does mandates exchanges to take deliberate steps to deter it. Whilst
this article does not attempt to define further manipulation the term herein is
employed regularly. The premise being that when stocks are low and futures volumes
traded are high the potential for manipulation and squeezes increase, a view supported
by Jarrow (1992). Divergence herein is defined as unreasonable deviations between
the price of the physical commodity and the futures price that sophisticated traders for
whatever reason do not arbitrage. Given manipulation, squeezes and divergence are
2
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all associated with noisier futures markets and price fluctuations that are not justified
by fundamentals or new market information. Objectives herein are related to offering
amendment suggestions that reduce occurrence of all events and therefore terms are
often interchanged since none of these events are possible in an efficient futures
market.
In the wake of the 2008 event, Tom Farley, the President of Inter-Continental
Exchange (ICE) futures market, posed some questions for members of the cotton
trade to consider, these included “How relevant can a US – origin contract be in an
increasingly global cotton market?” and “Are there changes to the current contract
terms that should be made to reflect the current quality of cotton produced by growers
and demanded by mill customers, or to open up the delivery process to new
participants for whom current rules and procedures are either unnecessarily costly or
cumbersome?”(Farley 2010). These questions were intended to induce discussion
within trade circles related to the relevance of current contract specifications and how
amendments might help the trade to arbitrage between physical and paper markets,
thus reducing the susceptibility for damaging divergence issues going forward. This
paper seeks to address these questions but also to fill the void in commodity futures
literature for which it is believed cotton is a relatively under-studied commodity
(Power and Robinson 2009).
To understand why amending contract specifications are not always mutually
desirable and might permit a simple solution to the problematic issues of divergence
and manipulation concerns, we only need to look back at the history of the cotton
futures market.

A History of Manipulation and Self Interested Behavior
Corners and squeezes in the New York Cotton Exchange (NYCE) futures
contract have a prolonged history that dates as far back as the year of its inception.
Manipulation was recorded on the NYCE contract occurring in 1870 (4 different
months), 1871, 1874, 1875, 1879 (2 months), 1881 (5 months), 1882, 1883, 1885,
1887, 1888, 1889, 1895, 1896, 1901, 1903, 1904, 1906 and 1910. The volume of
trading (relative to the size of physical stocks) and the relative inefficiency of
nineteenth and early twentieth century transport created ideal conditions for cornering
3
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operations, and futures traders regularly exploited these opportunities through the
period (Pirrong 1998). Growth in the number of corners coincided sharply with a
severe decline in deliverable supplies available in New York (the only location
permitted for delivery), a consequence of the relative cost advantage exporting from
Southern Ports offered following their post Civil War resurgence (Lipartito 1983).
Additionally, because hedging and speculative activity in a market as large as
the NYCE depended on national and international trading activity, this decline in
physical cotton available in NY relative to volumes traded only augmented the cotton
contract’s susceptibility for divergence and manipulation attempts. Frequent
distortions to trade flows resulted from these regular manipulations, the entire British
cotton spinning industry was left idle for 12 days in 1901 given one particular
disruption. A 1908 report presented by the Commissioner of Corporations on Cotton
Exchanges summarized the issue “for some years past the New York Futures market
has failed to perform satisfactorily its chief function”, providing “a safe hedge for
cotton merchants” (Pirrong 1995). Moreover, history offers us insights that high
volume and manipulation tended to move in concert (Pirrong 1994).

1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881

16.9%
17.6%
12.8%
11.1%
11.5%
8.1%
8.7%
6.9%
5.4%
5.6%
4.8%
6.7%

1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894

3.5%
5.2%
3.1%
3.1%
3.8%
1.8%
2.3%
1.3%
1.1%
1.8%
2.9%
2.7%
1.1%

1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906

2.4%
2.9%
1.4%
0.9%
1.5%
0.9%
0.2%
1.1%
2.4%
0.8%
2.1%
0.9%

Table 1: Historic % Spot Sales, New York – Bales Sold / Total Crop (Lipartito 1983).

Irrespective of the above issues, the NYCE fought attempts to add delivery
points in the South even during periods of frequent and large manipulation despite
4
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heated complaints from cotton hedgers and the fact Southern certified delivery points
were proposed four times by nonmembers through the 1903-1908 period. “Turning
over control of the spot market would have set a dangerous precedent, sharply
reversing the trend towards the accumulation of power and authority in New York”
(Pirrong 1998). It was not in fact until 1929 that Southern Delivery were eventually
introduced (Cotton Guide 2011).
Given the intolerable situation and in part, the spirited lobbying by farmers,
merchants, futures dealers and organized cotton spinners the Cotton Futures Act of
1914 was passed. This required exchanges to conform to specific rules and
regulations set by the government. The effect was a short lived period in which
quality differences were set by the department of agriculture not the exchange so to
better reflect US crop spot quotations (NY had essentially incentivized growers to
produce lower grade cotton so to participate in NY’s relatively higher priced spot
market). Other than this, the exchange implemented little but a series of parries with
the U.S. Department of Agriculture and by stressing stability and rationale futures
trading through the exchange their dominant position remained affirmed.
One advocate of exchange member interests recorded in private
correspondence, epitomizing the thought process that “the organization’s control over
information and expertise about the techniques of futures trading would ensure it a
vital role for years to come”. The result however was a limited vision that restricted
the organizations ability to grow with the changing economy (Lipartito 1983).

Conflicts of Interest
The early episodes in the Exchange’s history serve to illustrate the divergence
in interests that have plagued commodity exchanges throughout their history; the
Chicago Board of Trade similarly provides many examples of the problem. Whilst the
conflict in interests illustrated in the NYCE example largely stemmed from its
member’s desire to maintain power and derive profits resulting from rampant
speculative volumes versus more diminished private gains that might have ensued had
the contract been redesigned to better serve key users, conflict of interest concerns
have continued to remain pronounced.

5

Texas Tech University, Matthew F. Earlam, December2011

Whilst some have argued that exchanges are motivated to provide the
optimum level of self regulation since they are incentivized by volume (Edwards and
Edwards 1984) and hedgers will only be attracted to an exchange when it offers
effective price discovery and price risk transfer capabilities. Pirrong (1995) argues (in
addition to commenting on their dubious historical record) that exchanges will not
always take first bet precautions against market power because they fail to recognize
costs are largely external and are most harmful to inframarginal traders, they
underestimate the informativeness of the futures price, the amount of competition
between commodity exchanges is exaggerated and they fail to appropriately gauge the
rent seeking incentives of its members or incumbents involved in the decision making
process. Thus, the validity of the former normative argument is “highly suspect”.
This said, in 2010 the complete veto power of the trade committee (the group
of industry incumbents responsible for determining whether contract specifications
could be amended) was revoked for ICE’s own veto power. The rationale for this was
that conflicts of interest might exist, examples cited in the letter to the trade
committee included decisions “will likely affect committee members whose firms
own warehouses or births in existing delivery points” or “admitting a new deliverable
growth or even lengthening the duration of the futures curve” has implications for
trade committee members.
Whether or not this decision was concerned with protecting ICE itself against
the increasing legislative spotlight that cotton futures market has found itself in
following March 2008 and the peaking public interest that followed high prices and
increasing volatility across broad futures markets, or whether it too was acting in its
own best interests following collapsed cotton contract volumes after 2008 is
inconsequential. The move provided fresh indication the exchange would now be
more willing to amend specifications to better serve the interests of a wider number of
users and would examine amendment proposals on how they best served both the
industry and the contract, not merely relying on its sole historic tradition to hear only
the thought process of trade parties that might potentially act and be swayed by
significant, self-interest and self-serving fiduciary responsibilities.

6
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Current Contract Specifications
The ICE cotton no. 2 futures contract is settled by physical delivery of U.S.
origin cotton only at five different locations within the United States (these are
Galveston, TX, Houston, TX, New Orleans, LA, Memphis TN and
Greenville/Spartanburg, SC). On August 2nd 2010 the ICE cotton board approved the
addition of Dallas/Ft. Worth as a delivery point and the removal of New Orleans
commencing in the December 2013 contract. This is the first amendment approved by
the exchange with respect to delivery points since 1929.
The ICE cotton no. 2 futures contract offers five contract months that can be
traded: March, May, July, October and December, these can be traded as far as 33
months in advance liquidity permitting. One contract equates to roughly 100 bales or
approximately 50,000 lbs.
The contract also stipulates certain quality standards must be met if cotton is
to be tendered against short futures positions. The base color is strict low middling
and permits delivery of white grades within the range of good middling to low
middling and also light spot grades of middling variety and better. The base staple
length is 1.1/16 with a minimum of 1.1/32 permitted. Premiums extend as far as
1.3/32. Staple length longer than this does not carry a premium, although the USDA
in its loan premium and discount schedule determine that a 60 point premium for 36
staple and a 70 point premium for 37 staple exist in the cash market. The minimum
strength is 25 grams per tex, micronaire must range between 3.5 and 4.9. Base staple
was last amended in 1967. Base grade was last amended in 1974.

Trends in the Cotton Futures and Physical Market
As was the case in the history of the cotton futures market certain trends have
resurfaced of similar nature to some of the issues that were deemed contributory to the
causes of the divergence and manipulation problems that plagued earlier periods in
the cotton exchanges history. These, as was the case at the turn of the twentieth
century have potential implications for the relevance of amending current contract
specifications:

7
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The Financialization of Commodity Markets and Futures Volumes
Commodity futures trading has surged over the last decade with open interest
in the cotton market having risen from about 60,000 contracts to over 240,000
contracts on average during a ten year period. This is held to be the consequence of
commodities becoming an increasingly popular asset class amongst institutional
investors and consequently a variety of new products have been introduced such as
exchange traded funds (ETF’s) and over the counter derivates (OTC’s) which within
the history of commodity markets are relatively new. These aforementioned
institutional funds are typically linked to wider indexes such as the Goldman Sachs
Commodity Index which detail a basket of commodities that these new investment
vehicles tend to proportionately follow (Sanders, Irwin and Merrin 2008). While it’s
been claimed long only index funds create price distortions and potentially disrupt
cash-futures convergence patterns, a study of the cotton market during 2006-2009
found that although traditional economic relationships were disrupted it wasn’t clear
how speculation and Index fund positions might be responsible (Power and Robinson,
2009). Furthermore, curbing index funds is potentially counterproductive in so far as
index funds tend to accommodate hedgers and facilitate risk transfer.
Regardless, a cotton market analyst cautioned “imagine what would happen if
just 1 percent (about $650 billion), migrated from equities into commodity funds,
which are currently about $140 million”, “Does the trade have enough cotton or the
money to be short against these long positions?” A rhetorical question intended to
raise concern about the effect these vehicles could have (Egli 2010). This anxiety was
reiterated by the National Cotton Council following a CFTC investigation of price
fluctuations in March 2008; it described the influence of index and commodity funds
in the market remains a problem.

8
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Figure 1: Growth in the Use of Cotton Futures versus Global Production (ICE/USDA,
2010)

Physical Market Trends
Similar, to the issues of low stocks, out-of-location delivery points and the
reduced relevance of current quality parameters set by the futures market we saw
cause issues within the earlier periods of the cotton futures markets history, so too do
the same problems appear be rearing themselves again:

9
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Figure 2: United States Ending Stocks (USDA-Foreign Agriculture Service 2010)

Jarrow (1992) presented a model which detailed an event in which
manipulation can occur, his argument was that where a long position is established in
a derivative of the underlying asset that exceeds total deliverable supply (in a market
which is settled by physical delivery) the long can always profitably squeeze shorts
with no risk of financial loss by forcing them to settle their position at arbitrarily high
levels regardless of any price generating process prior the delivery period. Whilst
another theory exists that states where prices become arbitrarily high production will
increase and producers will be motivated to tender the underlying commodity on
account of high prices this is irrelevant in the cotton market where tenderable supply
is often inelastic in the short term. This has important legal ramifications for
exchanges since legislation (Section 5 CEA) requires exchanges to take precautionary
measures against potential manipulative situations. This, as was the case in the early
days of the NYCE means physical delivery facilitates price discovery and risk
management so this continues to remain the legal lynch pin on which commodity
futures markets justify their existence.

10
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Within the United States a significant change to cotton producing areas has
also occurred. There are seventeen cotton producing states that make up the ‘Cotton
Belt’ of the United States. These have traditionally been grouped into four regional
categories: the South East (AL, FL, GA, NC, SC, VA), the Delta (AR, LA, MS, MO,
TN) the South West (TX, OK, KS) and the West (CA, NM, AZ). Whilst the
percentage of production contributed by the South East and the West has remained
relatively constant since 2006, the South West has seen itself grow from providing
27% of the U.S. crop in 2006 to 41% of the upland crop in 2009/10. However, in the
Delta the percentage of the U.S. upland crop has declined from 40% to 22% over the
same period, a product of Texas’s comparative advantage in cotton production and
Mid-South farmers potential to derive higher returns from comparatively better
priced, alternative crops such as soybeans over the same period.
A further trend within the United States is improved seed varieties resulting in
production of superior fibre properties. Specifically, the U.S. has seen 1.1/8 staple
become the most widely produced staple length, a significant improvement on a once
shorter staple variety. This is important because market participants are incentivized
to tender their least cost position, if the current premium and discount schedule
unduly prejudices the greater variety of an underlying asset from the incentives of
participating in the delivery process the hedging characteristics of the contract are
diminished and the contract continues to favor regions where lower varieties are
produced that are more commensurate to the contracts current premium/discount
schedule. In addition to staple length, much the same argument can be made of
strength. It is observable that the characteristics of Delta production are more
commensurate with the current no. 2 premium and discount schedule despite the
regions diminished importance within the wider production circles of the U.S. cotton
belt.

General Problem
The volatility in ICE cotton futures prices is unprecedented by historical
standards. This has called into question the chief functions of the contract, that of an
effective means for price discovery and the relevance of the contract as a means for
risk transfer by commercial firms. Whilst the specific foundations for this trend are
11
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difficult to quantify and the causes for recent price behavior have been largely
subjective, the affects of increased volatility across futures prices, cash prices and
basis levels have grown increasingly troublesome. The growing issue of divergence is
highly indicative costs associated with hedging have become magnified in recent
years. Since increased volatility has occurred across broad agricultural markets and is
not just specific to cotton we can draw parallels with existing literature concerning the
problems faced by commercial firms in the grain market.
On account of increased volatility Wilson and Dahl (2009) argues traditional
risk management strategies have become less useful and as a result changes in cash
contracting arrangements have occurred, for example, Wilson and Dahl note the non
performance of cash contracts has become an increasing issue as volatility has
increased. Cancellations as recorded in the USDA weekly export sales report are
unprecedented by the standards of cotton history. Additionally, many growers have
been accused by trade houses of not honoring contracted delivery terms.
McKenzie and Kunda (2008) noted that in 2008 extreme price volatility in
grain markets led country elevators to incur unprecedentedly large margin calls on
their futures hedges and that traditional liquidity sources and lines of credit were
stretched to breaking point. Clear comparisons can be made with the cotton market
during this period where because of volatility and an unparalleled divergence between
cash and futures prices a number of historically significant merchants were forced to
exit the business on account of unaffordable margin calls that during the time of most
heightened volatility could not be offset by physical sales.
Moreover, in grain markets because of heightened transaction costs and risk
levels associated with hedging many elevators discontinued the practice of offering
producers forward contracts for deferred delivery periods and thus the ability to lock
in favorable prices and profit from basis movements has been seriously compromised.
Carter and Janzen (2009) noted this in the cotton market also, stating that because of
extraordinary costs associated with hedging, that were previously not given much
consideration hedgers would require higher profit margins to compensate them for
this risk which manifests itself in lower basis levels offered to growers and decreased
willingness to offer on call sales to mill customers forward.

12
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Specific Problem
It is clearly not a simple task to balance the competing interests of individual
traders with the interests of exchanges, exchange members, and the public good
(Edwards and Edwards 1984). Reforms to the delivery process in the past have failed
because they have imposed costs on current participants whose cooperation has been
essential to implementing reform without providing in return adequate compensation
to ensure reciprocal cooperation. Additionally, curbing the speculative element of
commodity markets remains an often unfounded solution and potentially imposes
further costs on hedgers. The fact most futures contracts are liquidated by offset rather
than physical delivery does not reduce the importance of delivery specifications since
not only do these specifications determine the price on which a contract converges at
final settlement but because of this, specifications play a crucial role in influencing
price behavior prior to settlement also (Garbade and Silber 2000).
Whilst the above mentioned analysis infers both positive and normative
assumptions regarding the affects different economic actors are asserting on the
cotton futures contract, there is evidence enough to suggest both the trade and ICE
could be doing more to ensure greater price discovery and risk management
capabilities for a wider number of market participants is implemented. Given a major
benefit of the futures markets is that it improves resource allocation by aggregating
information about supply and demand conditions any divergence from the
informativeness of cotton futures prices serves to be highly costly. Thus, the need for
the exchange to make amendments to ensure its key functions cannot be understated,
it is this problem my paper seeks to address.

General Objectives
To fill the void in current literature that exists relating to the ICE cotton no. 2
futures contract delivery process and to provide a literary tool going forward for
studying the merits of proposed cotton no. 2 contract delivery process amendments.
To address concerns of increasing volatility and the usefulness of the contract
as a price discovery and risk management tool given the interrelatedness of changing
economic factors.
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To offer some best fit solutions for how to reduce volatility and the susceptibility for
divergence going forward. To provide an indication of the potential benefits to price
discovery and risk transfer that results from possible amendment suggestions.
The histories of different commodity exchanges and analysis of how
successful reforms have been implemented evidence reform tends to be more
successful when gains are more symmetrically distributed. This consideration serves
as the premise on which the objectives of this paper are sought. The objective of this
paper is to outline contract specifications that better reflect market conditions and
current trends but also evolve the delivery process to better serve interests of the
exchange and parties whose cooperation is necessary to ensure greater price discovery
and risk transfer for more market participants going forward.

The Specific Objectives
1) Amendments must aid ability for the price discovery mechanism to function.
2) Amendments must assist liquidity from hedgers and cash-futures arbitrageurs.
3) Amendments must reduce adverse divergence and susceptibility for squeezes.
4) Amendments must not impose additional basis risk on hedgers at existing delivery
points.
5) Amendment benefits must be symmetrically distributed so to ensure cooperation
from parties integral to the contract specification decision making process.
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CHAPTER II
LITERATURE REVIEW
Futures Markets
Although Power and Robinson (2009) believed cotton to be a relatively understudied commodity in futures market literature which is true, it is not accurate to say
the foundations of this paper have not been aided considerably by the many
contributions to related subject matters. Futures markets have long been and will
continue to remain an area to which much literature and research is devoted given the
substantial economic significance their function entails.
It is widely held price discovery and risk transfer are the two major
contributions of futures markets to economic activity (Working 1948). Price
discovery is commonly defined as the use of futures prices to determine expectations
of (future) cash market prices (Working 1948), Grossman and Stiglitz (1976) argued
futures prices may be a perfect aggregator of information, in the sense it efficiently
reveals all the information known by each participant and on account of this it is a
more reliable estimator than any one specific forecast since participants would act on
observable discrepancies if they were privy to new, unknown information. Price
discovery occurs through the process of buyers and sellers interacting to arrive at a
transaction price for a given quality and quantity of a product at a given time and
place. Risk transfer is concerned with hedgers using futures contracts to transpose
price risk to others in return for basis risk, traditionally a hedger is defined as one who
assumes a position in the futures market which is the opposite of his position in the
cash market (Working 1948). These two features of futures markets remain accepted
as the underlying premise for why agricultural futures markets exist.
For these two contributions of futures markets to occur a close relationship
between futures prices and the underlying cash commodity is crucial (Garbade and
Silber 2000). For price discovery in a futures market to be effective the futures price
must reflect the most current information set such that only new unanticipated
information results in price change (Chowdhury 1991). For a futures market to be of
value to hedgers, the futures price must exhibit sufficient enough correlation with
cash market prices so to provide parties offsetting the underlying commodity
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exposure by undertaking an opposite action in the futures market with a more
preferable (risk minimizing) basis risk. If futures prices and cash prices deviate from
each other basis risk grows, which essentially negates the risk transfer mechanism of
the futures market. Basis commonly understood to be the cash price minus the futures
price. Working (1960) outlined evidence to support the view the success of a futures
contract depends upon the use of the market by hedgers. This is consistent with the
objectives of this study that are related to ensuring hedgers have a reliable means for
offsetting underlying price risk in exchange for basis risk.
Numerous studies have been undertaken in these two specific areas of futures
markets. Since price discovery hinges on whether new information is reflected first in
changed futures prices or in cash prices a number of studies have investigated this
area. The Garbade and Silber approach is perhaps the most utilized framework for
analyzing whether one market is dominant in terms of information flow and price
discovery. The original paper on this matter (1979), which investigated a broad
number of commodity markets found roughly 75% of new information tended to be
incorporated first in the futures markets and then flowed to cash prices however for
the balance 25% the opposite occurred. This is also suggestive of price behavior
witnessed since 2010/2011, thus the importance of futures markets for price
dissemination and allocating resources cannot be understated.
Wide ranging studies have also been conducted on basis risk associated with
particular futures contracts, some of which have focused on cotton. Basis risk
literature is more broad and in many cases has focused on specific market reasons for
basis variance however a common finding is that an exact functional relationship
tends to exist between cash and futures prices for storable commodities which can be
accounted for in the cost of carry model (Kamara 2006), this provides empirical
insights on how both basis and futures prices tend to function.
As pointed out by Working (1953), the spread between cash and futures prices
(called the basis) can change as a result of heterogeneity in the grade and location of
the cheapest deliverable commodity, constraints on warehouse space, and the shortrun availability of arbitrage capital amongst other factors. Additionally, the fact most
futures contracts are liquidated by offset rather than physical delivery does not reduce
the importance of delivery specifications, because those specifications determine the
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price to which a contract converges on its final settlement date and hence influences
the price of the contract prior to final settlement (Garbade and Silber 1983).

Manipulation, Divergence and Market Squeezes
A substantial amount of literature has focused on manipulation, such is the
extent it can cause disruptions to commerce. However, manipulation is still a term
that remains only loosely defined. Generally speaking, the term "manipulation" refers
to the exercise of monopoly power by large traders in a futures market (Pirrong 1994),
sometimes it’s associated with the period when a futures contract nears expiration and
thus then is termed a “corner” or a “squeeze” (Pirrong 1995). CFTC associate the act
of manipulation with deliberate, predatory acts intended to derive abnormal profits
from other market participants and it is aligned to anticompetitive behavior.

Volatility
The unusual price behavior exhibited within the commodity sector in recent
years has given rise to an increase in commodity futures and volatility related
literature attempting to rationalize the phenomenon also. The most up to date
literature largely accepts that since so many causes exist that can contribute to
volatility in futures markets significant difficulties exists proving the extent to which
any one factor has been the key contributing factor.
However, Wilson (2009) suggests increases in price volatility may stem from
both fundamental and market structure issues, a statement that is useful in
demonstrating neither rationale can yet be discounted. In the case of the cotton
market, the USDA in a December 2010 report wrote that whist ‘recent higher prices
are supported by fundamental market conditions, such as the tightest global stocks-touse ratio in 15 years and the smallest U.S. stocks in 85 years” fundamentals alone “do
not account for the unprecedented volatility of recent months” (USDA 2010)
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Speculative Influence in Commodity Markets
Although a number of explanations have been given to explain the recent price
behavior seen within commodity markets, the largest recipient of blame has been
levied on the role of speculators. This is not a new assertion within the history of
commodity markets and despite a lack of empirical evidence to support the view that
speculation is the responsible factor for unusual commodity price activity in recent
years such an absence has not prevented congress from proposing legislation intended
to curb speculator involvement in futures markets.
Although debate over whether such regulation is appropriate or
counterproductive remains rife, academics have largely tended to oppose regulatory
interference and the curbing of speculator participation. Irwin, Sanders and Merrin
(2009) investigated the role of speculators on commodity price formation using both
theoretical considerations and empirical Grainger Causality testing of trader
commitment reports and recent price data. No correlation was found between
speculative activity, commodity price behavior and high prices through 2008.
Pirrong (2010) in an article deriding proposed CFTC legislation to curb
speculative position limits similarly argued the implications being assigned to
speculators are completely unfounded. Pirrong noted, if in fact speculators were
responsible for high commodity prices it is difficult to argue their role did not merely
move prices towards their correct level and since “most futures speculators offset their
positions prior to maturity, it is difficult to understand how their actions might affect
prices” since speculators do not participate in cash markets and thus do not directly
influence supply or demand. Pirrong detailed further examples illustrating lack of
empirical causality that exists across broad commodity markets to support the view
speculators are not likely responsible but remain the oft focused target.
Perhaps, the best opposition to the perspective that speculators do not impact
commodity prices comes from Fortenbury (2009), although largely theoretical and
without significant empirical evidence, the argument is a logical and convincing
criticism of the views held by Irwin et al (and Pirrong).
Fortenbury explains the key error contained within existing literature is to
equate demand for futures contracts prior to expiration with demand for physical
commodities at expiration. Fortenbury argues that whilst it is true that a buyer must
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exist for every seller at reported transaction prices it is not true that buying and selling
pressure are equal at every price level. Thus, if commercial firms are less willing to
hedge at specific prices on account of perceived, increased margin risk it is reasonable
to assume hedgers might have allowed prices to move beyond their perception of fair
value prior to selling futures to compensate themselves for perceived, increased risks
associated with holding short futures. In such a dynamic, higher short run prices
would at least occur, particularly if demand for long futures is dominated by the
speculative side of a market and commercial offers are lacking. Fortenbury appeals to
recent literature which has brought to light the unprecedented margin call risks and
increased cash flow constraints faced by commercial hedgers as further evidence to
support the rationale outlined.
Appeals to theoretical work by Witherspoon (1993) are made to imply that
imbalances between speculative and hedging interests can occur in the second
moments of price distributions (i.e. excessive speculation leads to increased volatility
in both the futures and cash prices). Thus speculative affects are difficult to detect and
since causality tests have tended to regress nonstationary data (prices) with stationary
data (market positions) this can disguise the affect speculation might induce over
shorter time intervals and within higher moments of a price distribution.

The Delivery Process & Contract Specifications
It is widely held that in agricultural futures contracts delivery options can
influence prices. Chance and Hemler (1993) detailed that futures contracts often
possess options as to what, when, where, and how much of the underlying commodity
can be delivered (known as the quality, timing, location, and quantity options,
respectively) and since these delivery options have the potential to impact futures
prices they have attracted considerable attention from academics and practitioners
alike.
The delivery process on a futures contract provides the essential link between
futures markets and markets for the underlying physical commodity (Fortenbery,
2009). “Hatchett, Brorsen and Anderson (2009) argue the extent to which futures and
cash prices actually converge has become an important issue. Without convergence
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the futures market becomes an unreliable index for cash pricing, and less useful as a
direct risk management tool”.

Commodities with Different Characteristics: Non Homogeneity
“Futures Contracts on Commodities with Multiple Varieties: An Analysis of
Premiums and Discounts” by Garbade and Silber (1983) is perhaps the most seminal
piece on this issue, it examines the structure of futures contracts for commodities with
heterogeneous characteristics and different premium and discount structures are
analyzed. It details that quality variations in a commodity rarely present a problem for
cash (or spot) market transactions because buyers and sellers bargain over prices in
light of this, however for a futures contract it becomes different since the commodities
price is negotiated irrespective of heterogeneous characteristics, consequently buyers
and sellers have an interest to determine what constitutes acceptable and unacceptable
deliverable grades.
The paper details the key considerations relating to contract design for
commodities with heterogeneous properties, concepts that have direct relevance for
the ICE cotton no. 2 futures contract. The paper raises a relevant point by asserting
that there is a trade-off between enhancing the certainty of what will be delivered on a
futures contract and reducing the likelihood of squeezes. Hoffman (1932) observed
the Chicago Board of Trade abandoned narrowly specified contracts in the early
1880’s for this reason. The paper’s main finding is to provide an overview of the
different approaches for contract design on account of this trade off, an analysis which
details the advantages and disadvantages of each system.

Delivery Points
“Multiple Delivery Points, Pricing Dynamics, and Hedging Effectiveness in
Futures Markets for Spatial Commodities” by Pirrong, Kormendi and Meguire (1994)
has proved enormously helpful within the context of my paper also. Although the
authors look predominantly at corn and soybean markets in the Midwest their
observations, methods and conclusions provide relevant, transferrable commentary
concerning the dynamics of agricultural futures markets and specifically the role of
delivery locations. The paper argues “changes in delivery specification markedly
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affect the value of futures contracts as risk management tools” and “the addition of
delivery points leads to diversification effects which frequently improve hedging
effectiveness, while the addition of high correlation locations as delivery points
enhances hedging performance even further”. The significance of this paper was
recognized by CBT who noted the benefits of liberalizing delivery specifications
which CFTC approved, the authors argued this provided “institutional validation of
the conclusions of this article”.
The paper detailed through simulations “ways to examine the relationship
between delivery specification and hedging performance” i.e. since “simulations
compute measures of the hedging effectiveness of different delivery specifications
over a wide range of prices, it is possible to determine whether one specification
generally produces superior risk reduction even if it does not do so for all possible
combinations of deliverable prices”. However, Thompson, Eales, Hauser (1990) in
their paper “An Empirical Analysis of Cash and Futures Grain Price Relationships in
the North Central Region” used linear regression to detail usefulness of existing
delivery locations and the relevance for adding additional delivery points. This
method was employed under the premise that by adding delivery points with high
correlations to existing delivery points the price discovery process can be improved.

Cotton Market Literature
In a paper entitled “Cotton Futures Dynamics: Structural Change, Index
Traders and the Returns to Storage” Power and Robinson (2009) concluded traditional
economic relationships in the cotton futures markets were disrupted during 2006-2009
but from their analysis it wasn’t clear how speculation, and in particular Index Trader
futures positions, might be responsible. This conclusion was supported by their
findings that the theory of storage is empirically supported for the period 1990-2005
but not for the period 2006-2009. Likewise, the well-established inverse relationship
between price volatility and inventories is clearly supported for 1990-2005 but not for
2006-2009. This literature provides further support that further investigation is
required into increasing volatility into the cotton market.
Wang and Chidmi (2009) investigated the relationship between major cotton
producers and the December, cotton no. 2 futures contract price using the regression
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model, the VAR model and the error-correction model. This was a useful study since
the paper was concerned with the extent to which the NY cotton no.2 contract
provided a valuable hedging instrument for cotton producers in other countries (by
analyzing hedge ratios). Whilst this paper does not address the role delivery points
plays in the function of hedge ratios it was insightful in so far as the authors
determined “countries with higher market power such as China and the U.S. as well as
countries without market distortions such as Australia will have higher hedging ratios
than countries such as India, Turkey, Brazil and Egypt” i.e. “countries without market
power as well as suffering significant domestic policy distortions, New York future
market price is not a good target for hedging”. Interestingly, the authors found
Australian cotton to have the greatest correlation with the NY futures price, not U.S.
cotton which one would have expected given U.S. cotton serves as sole, deliverable
growth by which the no. 2 contract can be settled. This paper and analysis potentially
provides a useful starting point for determining which foreign growths might be most
appropriate if it is decided the option to deliver a non U.S. piece of cotton would
better serve the interests of the contract.
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CHAPTER III
CONCEPTUAL FRAMEWORK
Sources of the Problem
Speculators
The cause of recent price action across broad commodity markets is a source
of constant debate. Efforts to date for explaining the recent phenomenon have focused
almost entirely on the impact that speculators have on futures markets. CFTC
commissioner Bart Chilton (2008) suggested the influx of passive investors might
have contributed to the increase in volatility witnessed in the cotton market in 2008
but noted that the percentage of open interest was consistent with other periods and
they did not single handedly drive the price spike and contemporaneous volatility, nor
is there any indication they should have been prohibited from trading.
Power and Robinson (2009) investigated the claim that index funds were
responsible for changes in price and volatility in the cotton futures market and found
no direct link although did conclude traditional, well-established economic
relationships in the cotton market had indeed been disrupted through the 2006-2009
period. The CFTC staff report on the cotton market activity provided for the week of
March 3rd 2008 found no evidence to suggest index funds or speculators had been
responsible for the infamous price action of that week.
These findings are consistent with broader Commodity Futures Trading
Commission reports that exist, which find little evidence to suggest commodity price
behavior is systematically being driven by speculators. This finding is further
supported by the wide array of academic articles that have written extensively on the
link between speculation and recent commodity price behavior and find no reason to
believe speculation to be the root cause of the problem but rather tend to provide
beneficial liquidity.

Fundamentals
As already outlined, the USDA in a December 2010 report wrote that whist
‘recent higher prices are supported by fundamental market conditions, such as the
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tightest global stocks-to-use ratio in 15 years and the smallest U.S. stocks in 85 years”
fundamentals alone “do not account for the unprecedented volatility of recent
months”. Whilst it is accepted that fundamentals are a significant contributing factor,
it is undeniable market participants have contributed to the volatility and inability to
arbitrage also. There is further suggestion of this to be found in the fact cotton has
been of the foremost volatile agricultural markets within the recent time periods
discussed despite trends resulting from emerging economy demand driving down
stocks across broad agricultural markets.

Hedgers
The CFTC staff report on cotton futures for the week of March 3rd 2008
provides clear evidence the behavior of hedgers can be a critical component of
increased volatility. The findings of this report, detailed that unprecedented volatility
and spike in prices seen in 2008 resulted from the collective action of hedgers
attempting to reduce their short futures exposure within an abbreviated period of time
which ultimately perpetuated itself into higher option prices, greater margin calls and
as the cycle evolved the predicament and urgency of the situation worsened until the
dynamic was alleviated and prices collapsed (with disastrous consequences). These
findings are consistent with the view that the short run availability of capital from
hedgers is one of the foremost reasons in which divergence can occur. It is not the
only cause. Elasticity of arbitrage is also restricted by constraints on deliverable
warehouse space, deliverable supplies, the existence of basis risk and the willingness
of hedgers to accept risk premia (due to associated systemic risks, transaction costs
and information asymmetries). The degree such factors are prevalent restricts the
supply of arbitrage participants and thus allows for greater divergence.
In a 2010 American Cotton Shippers Association (ACSA) report presenting
views on the adequacy of delivery points to the Agricultural Advisory Committee of
CFTC, they concluded “the events of March 2008 were in no way related to the
adequacy of delivery points on the ICE no. 2 futures contract”, “that both
commercials and speculative traders deem the current configuration of delivery points
to be an adequate balance wherein neither buyers nor sellers are penalized or
discouraged from using the contract” and that “users of the contract require stability
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in terms and conditions”. Although on prima facie this would suggest contract
specifications are adequate, the conclusions are riddled with inconsistencies and at
best exhibit a complete lack of understanding for how futures markets work.
The rationale the March 2008 debacle was in no way related to the adequacy
of delivery points is supported by ACSA on the premise since cash prices and futures
prices converged during the delivery period the futures contract performed
adequately. This view misunderstands the fact contract specifications are critical to
determining how a futures contract behaves in the interim also. For example, if
available warehouse space exists and out of location hedgers (for which delivery is
typically cost prohibitive) are not inhibited from participating in the delivery process
an incentive arises to sell futures and thus participate in the overpriced futures market.
This prevents the cash price and futures price from deviating irrationally, aids the
price discovery process and helps to prevent the basis collapsing on basis long
hedgers. The volume of physical business that occurred during that same week at
lower prices than what was obtainable in the futures market offers clear indication the
ability to participate in the delivery process was restricted, (availability of warehouse
space was nonexistent).
The statement by ACSA that “the level of trading on the ICE cotton no. 2
futures contract reflects total confidence in the current delivery points” fails to
mention the subsequent collapse in trading volumes that transpired in the aftermath of
the crisis, which occurred prior to the uniform collapse of commodity futures volumes
in the wake of the financial crisis. Moreover, the statement that “both commercials
and speculative traders deem the current configuration of delivery points to be an
adequate balance wherein neither buyers nor sellers are penalized or discouraged from
using the contract” stands in supreme stark contrast to an earlier presentation made by
ACSA to CFTC following the same crisis. This statement noted “The ICE number 2
contract is no longer a rational market for price discovery and hedging – its use to the
commercial trade has been minimized”, “It is a market overrun by cash precluding
convergence of cash and futures prices, hedging and forward contracting” and
“Lacking confidence in price discovery, the U.S. cotton industry and some of the
leading producers are now at virtual standstill”. The stack of conflicting statements
issued by ACSA to the CFTC would be hysterical if the realities of a non functioning
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futures market did not have very real and disastrous consequences for other market
participants.
Another concluding point of the report states “users of the contract require
stability in terms and conditions”, and “ACSA believes the current delivery structure
is adequate” but we have agreed “to the deletion of New Orleans and the addition of
Dallas/Fort Worth” as a delivery point. The lack of logic exhibited and the
contradictory nature of this statement provides further evidence the American cotton
shippers has been increasingly unable to articulate economic rationale for their hard
stance on delivery points. History has shown us firms who own births and warehouses
at existing delivery points tend to be unwilling to amend delivery points since it tends
to marginalize the value of those assets to their owners, be it from the short term
windfall profits that can be derived from divergence events or in so far as they act as a
barrier to entry. This is the underlying motivation and not the motivation for a
properly functioning futures market that makes it so difficult to amend contract
specifications.
The idea that cotton delivery points need to be amended is not a new one. In
an article entitled ‘More Cotton Delivery Points Needed” compiled by staff at Farm
Futures Magazine (2008), they stated “when cotton supplies tighten next year,
maintaining an effective threat to deliver will be more challenging because less
certificated cotton will be in a position to deliver”. These thoughts were reiterated by
CFTC (2010) who noted concerns about delivery points as demand and production
patterns have changed and that reviewing contract specifications by the exchange
were important to reflect the changing characteristics of the physical market.

Alternative Solutions to the Problem
Proposed CFTC Legislation
The Commodity Futures Trading Commission (CFTC) is proposing to
implement speculative position limits for futures and options contracts in line with the
Commodity Exchange Act (CEA) of 1936 and Title VII of the Dodd-Frank Wall
Street Reform and Consumer Protection Act of 2010 on certain physical commodity
derivatives for designated contract markets (DCM) of which cotton is included. This
act provides the CFTC with the authority to establish limits on positions to diminish,
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eliminate or prevent excessive speculation causing sudden or unreasonable
fluctuations in price and/or the unwarranted changes in the price of the commodity. It
is proposed position limits be introduced in two phases: The first phase would involve
adopting spot month position limits whilst the second phase would involve
establishing non-spot-month limits at some percentage calculated from an open
interest formula. With respect to spot month position limits it is proposed appropriate
spot month limits would be set at 25 percent of estimated deliverable supply and be
adjusted annually based on a set estimation of that deliverable supply. CFTC has
stated such a formula targets trading most susceptible to, or likely to facilitate, price
disruptions and also thwarts the potential for corners and squeezes by facilitating the
orderly liquidation of positions but also restricts SWAP positions that can influence
price behavior. With respect to the second proposed phase to be enacted on non-spot
month position limits, although the specific open interest calculation is yet to be
confirmed from a possibility of six options all formulas are intended to limit excessive
speculative trader positions and prevent the acquisition of positions that can result in
market manipulation, squeezes and corners whilst continuing to ensure sufficient
enough liquidity that bona fide hedgers require and that the price discovery process
not be disrupted.
The rationale for such legislation stems from the view that large concentrated
positions can potentially facilitate price distortions given the capacity to absorb and
liquidate large positions in an orderly manner is related to the size of the market and
its structure i.e. liquidity is not unlimited. It argues that trading under such conditions
can result in sudden changes to commodity prices that otherwise would not have
occurred if positions were more evenly distributed amongst market participants and
therefore position limits help to address such risks.
However, whilst it is conceded that price discovery performed in futures
markets provides an important social function, it is argued policy maker’s first need to
significantly consider the impact their actions and policies can have on this process
(Murphy and Purcell 2005). It is widely held no reliable evidence has yet been
presented to show causality exists between speculation and recent price behavior in
commodity markets although some plausible subjective theories exist. Academic
articles have tended to be fiercely critical of price limits. Pirrong (2010) argued
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position limits would cause inefficient pricing and induce choppier and more volatile
commodity markets.
Fortenbery (2009) similarly suggested that regulation of speculative activity
(thus affecting market liquidity) does not necessarily address underlying market
price/volatility issues and if liquidity were reduced further structural impediments to
the management of price risks would be imposed. In an often cited study, Irwin,
Sanders, and Merrin (2009) found no empirical causality between speculation and
commodity markets recent price dynamics. Whilst their conclusion did not satisfy
Fortenbury (2009) entirely, he found their research compelling because it provided
evidence speculative bubbles, if they have existed, do not persist over time and since
explicit commodity price manipulation has not occurred in recent years, position
limits do not address the underlying causes of recent price action” and can impose
larger social costs above those witnessed in recent years. Finally, Pirrong (2010)
argued that since speculators are informed market participants restricting their
participation slows down the price discovery process.

Price Limits
Price limits are designed to reduce the total cost on market participants by
acting as a price stabilization mechanism and for ensuring the market’s proper
operations (Chou et al 2005). Essentially price limits are another device at the
disposal of market exchanges by which to more optimally achieve its dual objectives
of providing accurate price discovery and permitting effective price risk transfer. In
cotton, the price limit is currently set at seven cents per pound, if this point is reached
the futures market closes whilst the options market can remain open within the
bounds of a further limit move and underlying prices are then derived from the
synthetic value at which options trade.
Whilst price limits by their very nature restrict price movements, proponents
of the regulation argue since price limits merely prevent extreme price movements
and provide a cooling-off period during moments of overreaction and thus they are
relevant to price discovery (Ma et al 1989) since price limits constrain prices they also
serve to reduce the potential for default risk on futures contracts (Brennan 1986). This
said significant debate exists with respect to the effectiveness of price limits.
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Opponents of the regulation argue that instead of stabilizing prices the
imposition of limits merely slows accurate price discovery from occurring by
impeding the pace at which prices can reach their equilibrium level, a view that has
many supporters of which evidence is also available (Miller 1989; Lehman, 1989;
Khim and Rhee, 1997). It is also argued that price limits impose additional risks on
market participants because they prohibit mutually beneficial trades at prices outside
the limits (Ackert and Hunter, 1994). An additional argument against price limits is
that they can cause a “magnet effect” because traders for fear of losing liquidity and
being locked into their position may act to protect themselves and consequently
whenever a price limit is close, trading volume tends to increase which creates a
magnetic effect by pulling prices even closer to the price limit imposed (Lee et al
1994)
The growing number of limit moves witnessed within the cotton market is
unprecedented by historical standards despite price limits having been widened
significantly to allow for wider fluctuations in underlying price. The concern with
such a phenomenon is that accurate price discovery and managing risk becomes
inherently more difficult when markets lack liquidity because of a locked limit move.
Thus such an argument provides some impetus for further expanding price limits, this
legislation is viewed as non-optimal given commercial firms holding sensible basis
positions are already burdened from significant margin money exposure and a greater
risk of futures default exists as price limits are expanded. Additionally, where
commercial firms are forced out of futures contracts, such a phenomenon would only
exacerbate problems associated with current, high levels of volatility and increase the
occurrence of the already, apparent, over reactions that plague the cotton futures
market.
Moreover, since one argument for recent price behavior is declining cashfutures arbitrage capital and an increasing lack of willing hedgers due to constrained
cash flows, compromising these critical market participants further makes little sense.
Finally, the degree to which both upside and downside limit moves within short
periods of time have increased, despite a relative lack of any new fundamental
information suggests widening price limits does not necessarily address the root cause
of the current problem and potentially could cause more problems than it solves.
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Amending Margin Requirements
Fishe et al (1990) suggested three alternative hypotheses existed to explain the
effect that changes to margin requirements could have on price volatility. The first
hypothesis is concerned with the use of amending margin requirements as a policy
tool. It is hypothesized that by increasing margin requirements the cost of trading
contracts increases and also that a larger security deposit reduces the costs associated
with defaults, and from such policy open interest would then decline. It is believed
that this increased cost of trading would affect speculators more than hedgers and
because of this many speculators would leave the market altogether or become day
traders since positions not held overnight do not require the posting of margins. Since,
the idea is that speculators have a destabilizing effect on prices it is held if speculators
leave the market then price variability would be reduced. Consequently, a negative
relationship is believed to exist between changes in margin requirements and
volatility.
The second hypothesis follows a similar reasoning but the outcome is
different. This hypothesis suggests because higher margins would drive participants
from the market which would reduce liquidity, a thinner less competitive market
would exhibit greater volatility than before the margins were increased. Thus, a
positive relationship would exist between margin changes and price volatility.
The third hypothesis is that changes in margins tend to be too small to have a
noticeable effect on volatility and therefore no relationship between margins and
volatility can be expected or alternatively the affects of the first two hypotheses would
cancel each other out and produce no significant relationship. In fact, the degree to
which these hypotheses hold depends on the type of traders such measures help to
remove from the market and reactions differ depending on the contract and the size of
the margin requirement amendments.
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Potential Amendments to Contract Specifications
Allowing for Global Delivery Points
The limited use of the ICE cotton futures contract as a hedging instrument
outside of the United States has long complicated the use of the cotton futures
contract as a hedging mechanism for commercial firms handling foreign cotton. Since
the basis risk and delivery risk associated with using the ICE cotton futures contract is
of concern to foreign hedgers, such commercial firms have become increasingly
reluctant to use the contract as a means for price risk transfer (particularly in light of
recent price behavior), it is well understood despite hedgers indentifying what appears
as an arbitrage opportunity within the global market, profits can quickly disappear and
turn to losses if failure to take into account delivery options occurs. Thus, numerous
compelling arguments exist for permitting foreign delivery against short futures
positions.
Where domestic and international trade markets are well integrated, futures
markets aid price discovery and provide instruments for managing price volatility.
Moreover, since the ICE futures contract remains the only suitable contract in which
to hedge underlying physical exposure, risk adverse firms are often compelled to use
the contract to hedge foreign cotton despite basis and delivery risk concerns (this is
one reason volume of contracts traded can far exceed available supply in the physical
delivery market). Foreign traders intend to liquidate contracts prior to the delivery
period but are increasingly prevented from doing so on account of divergence
apprehensions and increased number of locked limit moves. As a contract matures it
takes on characteristics of the local delivery cash market, when traders use futures to
hedge physical positions that are expensive or impossible to deliver, the dual nature of
the futures market creates the possibility for manipulation or divergence from the fair
value represented by the international market (Fackler 1993). Low stocks in the
deliverable cash market versus a disproportionately large futures positions held by out
of location hedgers intensifies the likelihood of such an event occurring. In a rational
expectations framework it is obvious why this dynamic significantly reduces the
willingness of commercial firms that handle foreign cotton to hedge using the futures
market.
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So why hasn’t the addition of global delivery points occurred? The situation
generally prevails for sugar, coffee and cocoa however for cotton it is argued because
of basis risk and quality concerns foreign delivery points are detrimental. These are
relevant criticisms of the argument for global delivery points where cotton quality
tends to be more heterogeneous and trade distorting government policies enacted can
often adversely disrupt basis relationships and thus sensible risk management
practices through basis practices.

A Best Fit Solution: Delivering in Australia
The literature presented by Wang and Chidmi (2009) suggests cash price
changes and futures price changes in the international cotton market are most
correlated in Australia, followed by the United States. This offers a surprising
development within the debate of whether permitting a foreign delivery point is
appropriate since it suggests the addition of a delivery point in Australia not only aids
price discovery by diversifying away the effects from idiosyncratic supply and
demand shocks at existing delivery points to the broader, more reflective, average
price of several locations but it also implies basis risk would also decline. Given that a
high correlation between prices implies the basis between these locations is stable, the
addition of a delivery point with highly correlated prices to existing delivery points
reduces variability in the basis between futures prices and the spot prices at existing
delivery points also. In addition, reducing delivery point specific price noise through
diversification tends to have a further basis stabilizing effect (Pirrong 1994).
Moreover, Australia produces a comparatively homogenous cotton quality to that of
the United States, demonstrates free and open trade practices and is a cotton market
characterized by minimum government intervention.
The multiplier benefits that exist with the addition of Australia as a delivery
point are not to be understated either, since the United States is a Northern
Hemisphere crop and Australia is a Southern Hemisphere crop thus production from
these two countries tends to provide the international market with cotton stocks on
different cycles, this natural phenomenon is beneficial from the perspective of a
delivery option since incorporation of Australia reduces the likelihood for
manipulation and divergence during futures months where deliverable supplies in the
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United States are reduced. Additionally, the potential for deliverable supplies within
later contract months better satisfies increasingly wary textile mills that enter ‘on-call’
purchase contracts as well as would promote participation from critical, out of
location growths such as Brazil, another Southern Hemisphere cotton crop producer
vitally important within the price discovery process that in the past has provided
important futures contract liquidity but similar to Australia is disadvantaged by the
cotton market’s current dynamics.

Amending the Current Premium and Discount Schedule
The effect of improved seed varieties has significantly altered quality
characteristics of cotton produced in the United States over the last decade (see the
attached evidence). Specifically, the percentage of the U.S. crop that is of a longer
staple length and strength over and above the quality characteristics produced in years
gone by is discernible. These quality characteristics earn premiums in the cash
market, as evidenced in the United States government loan schedule for which
premiums and discounts applied to cotton are derived from transaction prices
recorded within the cash market. This raises the question why would the current
premium and discount schedule that is applied to cotton tendered against short futures
positions not have been amended for staple and strength since 1967?
The addition of a delivery point in Dallas commencing in December 2013
provides further rationale for amending the current premium and discount applicable
to tenderable cotton. Since the majority of higher strength and staple varieties are
contributed from the South West and thus failure to adjust the premiums obtainable
by delivery to reflect commensurate cash market values marginalizes the benefits
attributed to having Dallas as a delivery option. Given futures prices converge to
least-cost-to-tender cash prices as the cotton contract nears expiry, where a premium
exists in the cash market that is not reflected in the premium obtainable from
tendering cotton the result is a futures price that should always reflect cash market
values at the specific delivery point where quality is cheapest to deliver, regardless of
that location or qualities overall significance within the spatial pattern of cash market
trading. This makes the futures price a less reliable estimator of aggregate cash market
values and would tend to persuade shippers to sell their premium cotton to end users
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irrespective of divergence between cash and futures prices that might have been
prevented were a commensurate premium available in the futures market.
Moreover, the potential for lower stocks and artificially high prices within
later months by precluding premium cotton from participating in delivery exists. This
reduces the ability of the futures market to ration demand since premium cotton
would never have an incentive to participate. This favors increasingly, thin cash
markets as the barometer on which futures prices are determined, this has multiplier
implications for volatility.
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CHAPTER IV
METHODS AND PROCEDURES
In order for a proposed amendment to contract specifications to be defensible
a number of criteria must be met, these include providing a means for greater price
discovery commensurate to trends in the cash market and reducing the susceptibility
for a futures contract to be manipulated. Quality characteristics of the commodity
must be similar so not to reduce the usefulness of the delivery mechanism by
imposing costs on long market participants associated with uncertainty regarding the
quality of deliverable supply. Additionally, amendments to contract specifications
tend to only be accepted when they do not reduce the risk transfer capabilities of the
futures market for existing market participants (who are often involved in the contract
specification decision making process). It is also critical to determine stable price
relationships exist between current and new delivery points since the addition of a
new delivery point with uncorrelated price and basis relationships can increase risk
transfer costs on hedgers at existing delivery points. However, adding a delivery point
where prices are correlated with existing delivery points can offers both improved
price discovery and enhances the risk transfer mechanism of the contract for existing
market participants.

Price Discovery Effects, Manipulation Concerns and Quality
The first process undertaken will involve quantifying the volume of United
States cotton quality that has been eligible for delivery under current quality
specifications set by the Intercontinental Exchange Cotton no. 2 futures contract.
Once this information is collated it will be illustrated in a bar chart to identify trends
that have occurred in the availability of deliverable supplies in the United States since
2001. These volumes will be segregated into the four upland cotton producing regions
that exist across the United States cotton belt to help analyze trends in the location of
deliverable supply production. These results will then be contrasted against the
availability of certificated cotton, warehouse space capacity each region has possessed
to help analyze the extent current delivery points have been commensurate of cotton
production trends in the United States in the last decade. This analysis is intended to
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be useful for examining the extent current contract delivery specifications might have
precluded hedgers in particular regions of the United States, given the total production
of their region and ability to access certificated cotton warehouse space in addition to
higher transport and out-of-location costs.
From this, the volume of cotton that Australia has produced which would have
been eligible for delivery under the current futures contract quality specifications will
be added to the total volume of U.S. eligible cotton supplies to detail the magnitude
Australia would have increased the availability of total eligible deliverable supply in
an historic sense. This process offers a tool to examine the extent heightened price
discovery and a reduced susceptibility for manipulation occurs as a consequence of
allowing a delivery point in Australia. Since this volume of Australian cotton would
only be added if it meets the current ICE futures contract quality specifications, it is
intuitive permitting delivery of this Australian cotton would not impose additional
costs on long market participants associated with taking delivery related to the
uncertainty of unknown cotton qualities.
Subsequently, the mean percentages of each countries crop that would have
been eligible for delivery will then be applied to five year historic production means
for each country and Cotton Economics Research Institute (CERI) forward crop
projections for both the United States and Australia. This will allow estimation of the
extent permitting delivery of Australian cotton at a country specific location might
potentially have in terms of increasing or reducing availability of deliverable supplies
going forward. A matrix detailing both the volume and percentage changes to the
availability of deliverable supplies associated with permitting delivery of Australian
cotton will then be detailed based on different mean estimates and forward crop
scenarios. The data from this matrix will be used to provide different measurable
estimates of the extent to which price discovery and reduced susceptibility for
manipulation benefits occur as a result of permitting delivery of Australian cotton.
Since hedgers have an incentive to deliver the least-cost-to-tender commodity
additional charts will be constructed in similar fashion to those described above minus
staple varieties (36 and longer) that under the current premium and discount schedule
do not receive premium commensurate of cash market prices. This is useful in so far
as it indicates the percentage of the crop for which an incentive to deliver would not
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exist in an efficient futures market, given that delivery precludes hedgers owning long
positions of this staple variety from better prices that are achievable in the cash
market for this quality. Since incentive does not exist to deliver this staple variety
exporters would sell this quality forward or leave positions with this characteristic in
out of location areas. Since such behavior would reduce the availability of deliverable
supply the same processes are undertaken to analyze the effects this might have on the
availability of deliverable supply. This provides a useful tool for analyzing whether
amendments to the ICE futures premium and discount schedule for staple length have
merit.

Effects on Price Risk Transfer
Constrained by the fact regular domestic, spot price quotations are not
available in Australia as they are in the United States the methods employed will use
cash price quotations from both specific, domestic spot market locations in the United
States as well as Cotton Outlook A-index price quotations, basis Far East Ports (the
end user market). It is anticipated that a correlation will exist between U.S domestic
spot price quotations and different Cotton Outlook U.S. quotes holding the law of one
price true since deviations in the variance between these two prices would
theoretically present an arbitrage opportunity to sophisticated, profit seeking
international traders within an efficient market (holding transportation costs equal,
assuming minimal logistical bottlenecks and in the absence and in the absence of
illiquidity). Although some skepticism exists related to the precise accuracy of these
quotations, within the context of the regression coefficient analysis these are expected
to be relatively negligible. However, statistical procedures will be employed to
measure for positive correlation between spot market price quotes and A-index
quotes. This procedure is intended to validate the assumption that price and basis
changes of A-index quotations are correlated to changes in the price and basis in the
domestic spot market, thus this would validate that the A-index is a relatively reliable
proxy for absence of Australian spot market price quotations.
In order to ascertain the strength of relationships between futures prices and
cash prices at the different individual cash market locations two complementary
methods will be used in following with the statistical techniques employed by
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Thompson, Eales, Hauser (1990) in their paper “An Empirical Analysis of Cash and
Futures Grain Price Relationships in the North Central Region”. These two
procedures are concerned with comparing correlations in price changes and
correlations in the basis at specific cash market locations.

Comparison of Price Changes
The first procedure undertaken will be to validate use of the A-index quote by
correlating daily price changes in the United States spot market with daily changes in
A-index U.S. price quotations, then collect means and variances for these two
variables. This will allow us to employ simple linear regression to test for correlation,
with the resulting slope coefficient providing a correlation measurement between the
two variables. This is necessary to validate that A-index price changes are correlated
to domestic spot market price changes. Employing the simple regression:
ΔPAxt = a + βΔPS1t + et
where ΔPAxt is the change in price of A-index quotation ‘x’ at time t, a is the
intercept, ΔPS1t is the change in the price of spot market ‘s’ quotation ‘1’ at time ‘t’
and et is the uncorrelated error term. The coefficient β is equivalent to rAxS1 (σAx/σS1)
where rAxS1 is the correlation between daily changes in the price of A-index quotation
‘x’ and daily changes in the price at spot market location ‘1’. σAx is the sample
standard deviation of daily price changes for A-index quotation ‘x’ and σS1 is the
sample standard deviation for changes in the price of spot market ‘s’ at location 1. A
Durban Watson statistic will also be collected to examine for time series relationships
in the absence of affirmative correlation since the reality of real world physical
commodity markets is that physical commodity flows are often disrupted or price
influencing time lags can result due to logistical bottlenecks.
Following this means and variances for both the daily change in the price of
the Australian A-index quotation and daily changes in the futures price of both the
delivery month and the second nearby month will be collected and added to the
existing data set. This data set will then be used to determine the degree to which the
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behavior of different cash price quotations differs from the behavior of the ICE cotton
futures price.

First differences from all the cash price quotation locations will be compared
statistically to first differences in futures prices to determine which cash markets are
most correlated with futures prices. Results will be examined for both the delivery
month and the second nearby month, this will help to illustrate the extent to which the
current delivery mechanism imposes a stronger correlation between cash and futures
markets in certain locations versus correlations that might exist in non-delivery
months.
These bivariate correlations will be used to provide an indication of how
correlated specific cash markets are to the cotton futures price, this also presents a
measure of hedging effectiveness (or efficiency) at the different specific cash market
locations. However, since a shortcoming of this procedure is that it fails to illustrate
whether price changes across different markets are comparable in size, further
analysis is required to detail the degree to which certain markets although might act
similarly to new information react to different degrees. Slope coefficients derived
from regressions of cash price changes on futures price changes allow this. The
intercept that results from these regressions provides a measure of the change in cash
price that is unrelated to changes in futures prices. Slope coefficients also offer a
measure of the optimal hedge ratio for physical cotton at these locations.
Decomposition of the slope coefficient from the regression of the price change
in one market on the price change in another market essentially permits insight into
the relationship between these two different variables. Employing the simple
regression:
ΔCyt = a + βΔFt + et
where ΔCyt is the change in cash price at location ‘y’ at time t, a is the intercept and is
unrelated to the futures price (transportation costs associated with location differences
for example), ΔFt is the change in the futures price at time ‘t’ and et is the
uncorrelated error term. The coefficient β is equivalent to ryf (σy/σf) where ryf is the
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correlation between cash and futures price changes, σy is the sample standard
deviation of cash price changes at location ‘y’ and σf is the sample standard deviation
of futures price changes. If the variance between cash and futures price changes are
perfectly correlated the value of the slope coefficient would be one however if the
variance between cash and futures prices differ despite price changes being perfectly
correlated then the slope would be less than one. In terms of hedging efficiency, the
closer to one that the slope is, the greater the usefulness of the futures market to
hedgers at that particular location (assuming hedgers to be risk adverse).
Once these results are obtained the slope coefficients (or hedging efficiency)
at different cash markets can be used to demonstrate which spot price quotations are
most correlated with the ICE cotton no. 2 futures price. Differences in the intercept
between different spot price quotations can potentially indicate the likelihood to
which a particular cash market location might be more inclined to participate in the
delivery process – holding the least cost to tender theorem true i.e. since the intercept
incorporates factors such as transportation and transaction costs associated with
hedging those cash markets with an intercept closer to zero would be more likely to
participate in delivery, holding all else equal.

Comparison of Spatial Basis Changes
Tests for correlations in the basis will be undertaken for spot market price
quotes in the United States with all A-index price quotations. This test is useful for
two reasons. Firstly, it offers a further indication that the basis of A-index price
quotations is correlated with changes in the basis at domestic spot markets which
again should hold true given the law of one price assumption. Secondly, since it’s
held that the addition of a delivery point with a strong basis correlation to existing
delivery points can increase hedging effectiveness for not only participants at existing
delivery points but also for hedgers at the new delivery point, correlation coefficients
can provide a measure of the extent to which existing delivery points are useful for
the promotion of hedging effectiveness and also if merit exists to adding Australia;
Tests using only the nearby futures month will be used since it is the basis
change on the front month that would impose costs on hedgers at existing delivery
locations given the exposure to basis relationships in other markets. In a similar
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fashion to the price comparison regression analysis employed in the aforementioned
section, slope coefficients will be used to garner insights into the relationships
between the basis between different quotations. Slopes will be derived from
regressing changes in the basis of the A-index quotes on changes in the basis of
location, specific cash market quotations to provide an indication of whether basis
changes are of comparable size.

Employing the simple regression:
ΔBAxt = a + βΔBS1t + et
where ΔBAxt is the change in the basis of the A-index quotation ‘x’ at time t, a is the
intercept and is unrelated to the change in the basis, ΔBS1t is the change in the basis of
spot market ‘s’ quotation ‘1’ at time ‘t’ and et is the uncorrelated error term. The
coefficient β is equivalent to rAxS1 (σAx/σS1) where rAxS1 is the correlation between
changes in the basis of A-index quotation ‘x’ and changes in the basis at the spot
market location ‘1’, σAx is the sample standard deviation of basis changes for A-index
quotation ‘x’ and σS1 is the sample standard deviation for changes in the spot market
‘s’ at location 1. The Durban Watson statistic will also be employed to examine for
time series relationships.
The results of this analysis will help to examine which markets might exhibit
the least variance in basis and potentially tighter correlations on account of delivery
month effects. For example, certain U.S. growths may be more closely linked to each
other versus Australian cotton because of cotton flows, transportation constraints,
risks associated with hedging or because the delivery mechanism can effect
correlations with the cash market due to the fact the futures market is more reflective
of cash prices at different locations.
This analysis of basis change also permits a separation of spatial price linkage
components and cash market components. While cash markets may well be
interrelated, the linkages might also be a product of their function in relation to the
futures market. One way to measure the relationship between U.S. cotton and
Australian cotton cash market trends would be to regress A-index U.S. quote price
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changes on futures price changes and on price changes in the Australian A-index.
Employing multiple linear regression this gives us the following:
ΔCAat = a + β1ΔFt + β2ΔCAut + et
where ΔCAat is the change in the price of the A-index ‘A’ Australian quote ‘a’ at time
t, a is the intercept, ΔFt is the change in the futures price at time ‘t’, ΔCAut is the
change in the price of the A-index ‘A’ U.S. quote ‘u’ at time t and et is the
uncorrelated error term. The coefficient β1 is equivalent the correlation between
changes in the futures price and changes in the Australian A-index quote. β2is the
correlation coefficient between price changes in the U.S. A-index quote and price
changes in the A-index Australian quote.
If the restriction that β1 + β2 is equal to one is imposed i.e. that the change in
the cash price of the A-index Australian quote is a weighted average of the futures
price change in addition to the change in the cash price of the A-index U.S. quote) the
above equation can then be reconstructed as follows:
ΔCAat = a + (1 – β2) ΔFt + β2ΔCAut + et
or, Δ(Ft – CAat) = - a + β2 (Δ (Ft – CAut) + et

Using the latter equation, a slope coefficient can be attained to understand the
degree by which changes in the Australian A-index quote can be explained by
changes in the price of U.S. quotes using the A-index as a proxy and not by changes
in the futures price. As the slope coefficient declines from one, the weight on the
futures price change rises relative to the weight on the cash price change at the other
location thus permitting us to know how connected these markets are to each other
once any mutual change in the futures price has been accounted for. The Australian
quote was set up as the dependent variable since the proportion of cotton it affords the
world market would be viewed as having small country status and thus no ability to
affect international prices whereas the U.S. by definition is a large country in which
domestic prices can have an effect on international prices.
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Data
Quality data for the United States is based on United States Department of
Agriculture (USDA) grade classifications provided for every bale produced in the
United States in a given year. Regional quality data is ascertained by breaking down
country wide USDA cotton classifications into different regions using a Cotton
Incorporated Engineered Fiber Solutions software database. Australian Cotton Quality
is taken from the Australian Cotton Shippers Association quality database. Forward
annual projections are based on Cotton Economics Research Institute annual
production estimates going forward and USDA historic production data.
A-index quotes are taken from Cotton Outlook historical price data. The Aindex collates the offering prices of different growths in the world and comes up with
price estimates based on the three cheapest offers in the market place. The quotes
used in this analysis are Australian strict middling 1.1/8, Australian middling 1.3/32’s,
California / Arizona middling 1.3/32’s, Memphis / Eastern Middling 1.3/32’s and
Memphis / Orleans / Texas Middling 1.3/32’s. Middling 1.3/32 styles are the
equivalent of a Government Class (GC) 31-3-35.
Daily Spot Cotton Quotations in the United States are taken from the USDA
Agricultural Marketing Service. Prices are based on an upland GC 31-3-35 although
may have been adjusted to be basis this quality based on heterogeneous fiber
characteristics of specific lots traded in the cash market. The Growth areas
investigated are the South East, Delta, West Texas, Desert SW and SJV areas.
Historical futures prices are taken from the Intercontinental Exchange Cotton
Number. 2 futures contract database which provides historical records of different
contract month prices. The prices used are based on daily settlement prices.

Data Availability Constraints
Given data availability constraints, data sets were divided into six sections,
this was a best fit solution in the absence of important data during specific periods.
The first main missing data consideration related to the fact only monthly average
domestic spot quote data was available prior to August 1st 2006. Given the absence of
this specific data, two alternative data sets were created, the first data set created
employed monthly averages for all of the variables (MAVER). The second data set
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created used daily prices for all of the different variables but in the absence of daily
spot market quotation price data prior to 2006 daily inferences were introduced based
on monthly price changes (DINFER).
The second significant consideration pertained to the absence of Australian Aindex quotes in the period beginning May 2004 through April 2009. This was the
result of two factors. Firstly, prior to August 1st 2008, A-index quotations were based
on CIF North Europe offering levels which tended to preclude shippers from offering
Australian cotton to these markets given the higher logistics costs versus alternative
growths available to North European spinning mills in this period. Secondly, this
period coincided with the height of a multiple year drought in Australia which meant
multiple quotations from different shippers were not always available given domestic
supply constraints, a requisite for constructing a reliable A-index quotation.
On account of this, the monthly average and daily price data sets were broken
down into two subsequent data sets, monthly averages prior to May 2004 and daily
after April 2009. This was necessary to exclude potentially misleading information as
a consequence of having only monthly average price data for the domestic spot quotes
prior to 2006 and the absence of Australian quotes through this extended period.
Given monthly averages provided significantly less observations than daily
prices, regression tests were employed on all data sets so to ensure we could offer
implications based on the best fit parameters estimates. Since useful information
pertaining to the daily price data and true mean would be lost if monthly averages
were employed and since inferences for domestic spot quotes were artificial and
moved in one direction from month to month rather than vacillating in both directions
as tends to more often occur in commodity markets, trade off considerations were
necessary.
It was estimated that monthly average price data would provide the most
meaningful results prior to 2004 and daily data would offer the most meaningful
results following 2009 for the above mentioned reasons. Initial tests validated this
assumption and so within the results section these form the focus of this investigation,
however results from all data sets are included in the appendix section.
Finally, another test was introduced to examine the relationship between the
different slope coefficients of the different data sets to see whether differences existed
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between the two different slope coefficients and models existed. A simple t-test using
the following formula was employed to examine for equivalency:
(βMA04 – βDIF09)/ (SEMA04-SEDIF09) = t-statistic
The resulting T-statistic would then be used to provide an indication of the
extent relationships differed or remained stable between the two different time
periods.
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CHAPTER V
RESULTS AND DISCUSSION
Price Discovery Effects, Manipulation Concerns and Quality
The below illustrates how volumes that meet tenderable specifications
contributed by the different regions within the United States have changed over the
last ten years. Additionally, figure 3 details the availability of certificated warehouse
space by region for the purpose of comparison. These results offer evidence to support
the view current delivery points are not set up to provide a reliable price indication for
cash cotton in the United States at expiry and secondly, current delivery points may
not be adequate enough to prevent divergence between futures and the cash prices.

Figure 3: Historic U.S. Tenderable Production
The above illustrates how volumes that meet tenderable specifications
contributed by the different regions within the United States have changed over the
last ten years. Additionally, figure 3 details the availability of certificated warehouse
space by region for the purpose of comparison. These results offer evidence to support
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the view current delivery points are not set up to provide a reliable price indication for
cash cotton in the United States at expiry and secondly, current delivery points may
not be adequate enough to prevent divergence between futures and the cash prices.
Notably in the South West but additionally in the South East also, these
regions are significantly underrepresented in terms of available warehouse space
versus total contributions to deliverable supplies. Specifically, since 2005 these two
regions have contributed no less than 50% of the total eligible production in the
United States but yet only 25% of total deliverable warehouse space is apportioned to
these two regions. In 2010, these two regions contributed 8,595,674 running bales or
76% of total deliverable supplies whereas only 698,561 running bales were available
to these two regions in terms of deliverable warehouse space. This trend increases the
likelihood for divergence and manipulation.
Given that the futures market is used as a risk management tool for both
domestic and foreign out-of-location hedgers, the pent up demand to buy back short
futures that are held against out-of-location physical positions which are required to
be offset prior to expiry (creates underlying buying pressure for futures that is greater
than the Delta’s ability to bring cotton to the board). This predicament is exacerbated
when cotton production in the Delta declines as an overall percentage of deliverable
supplies.
This dual dynamic can drive up the futures price beyond reasonable price
levels commensurate to physical prices, therefore increasing the basis risk for out-oflocation hedgers and additionally increasing the susceptibility for manipulation. The
fact Texas cotton gets delivered to Memphis warehouses offers testament to the fact
the current delivery process prejudices out-of-location hedgers, since it is clearly more
expensive for Texas hedgers to deliver this cotton to Memphis compared to hedgers
located in the Delta. Additionally, the fact Delta deliverable warehouse space is
greater than overall production within the region and it’s a location to which Texas
cotton is delivered provides further evidence current delivery points are misaligned to
production regions and divergence has occurred.
Moreover, since prices at expiry will converge to the least-cost-to-tender price
and it remains both cheaper for Delta cotton to be delivered on account of location
costs and additionally the most ample warehouse space is available, this means
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physical prices in the Delta can provide the barometer by which the futures price
becomes indexed. However, since the Delta has contributed the lowest volume of the
three main producing regions in recent years this means the smallest, relevant
producing region in the United States acts as the price discovery mechanism by which
the rest of the crop becomes indexed.

Figure 4: Historic U.S. and Australian Tenderable Production
As anticipated, in all the years for which quality data was available Australia
added a volume of cotton that would have been eligible for tender under current
quality specifications. 2010 which perhaps is the most important year on account of
being the most recent period provides particularly significant results given Australia
would have been the second largest cash market contributor to deliverable supplies
following that of the South West. Moreover, in all but one of the last seven years
Australia contributed a greater volume than the West which supports the view a
delivery point in Australia would be more beneficial than one in this region from the
view of reducing manipulation and price discovery.
It should also be noted that in 2007, which is when Australia contributed its
lowest volume to overall deliverable supplies, this coincided with the height of a 100
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year drought in Australia that made cotton cultivation particularly difficult. Clearly, as
with the regions in the U.S., Australia remains similarly susceptible to the significant
impact that weather and water can have on production. This said, the overall gains to
deliverable supplies are significant. Figures detailing percentage contributions to
deliverable supplies from the addition of Australia can be found in the appendix
section but between 2002 and 2010 the gains ranged from 5% (2007) to 38% (2010).

Figure 5: Projected U.S and Australian Tenderable Production through 2020.
Based on 5 year averages of the percentage of the crop that meets tenderable
production and forward crop projections from the Cotton Economics Research
Institute at Texas Tech we can estimate that the overall increase from the addition of
Australia would increase deliverable supplies by over 30% year on year.
Although this comes with the disclaimer that crop estimates are likely to
fluctuate significantly based on different supply and demand factors the benefits to
price discovery and the reduced susceptibility for manipulation remain clear within
the current information set and predicted trends.
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Amendments to Quality Parameters
A number of implications stand out from the above mentioned breakdown of
results. Firstly, we can see that when we remove 36 and longer staple from the
historic tenderable production volumes, not only do significant reductions in volume
exist at the main growing regions but the incentives for the West and Australia to
participate diminish for all but a minute percentage of the production in these regions.

Figure 6: Historic U.S. and Australian Tenderable Production minus 36 staple and
longer
Moreover, the absurdity of the current warehouse space structure is exposed
given that the deliverable warehouse space is almost double what the actual
tenderable production with equivalent premiums amounts to within the Delta region.
Thus, in order to fulfil the potential of the warehouse space divergence to such a
degree that the higher grades have an incentive to participate becomes necessary.
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Figure 7: Projected U.S and Australian Tenderable Production through 2020 minus 36
staple and longer.
Forward projections offer an indication that deliverable supplies would only
increase by 2% from the addition of Australia if no incentive to deliver 36 staple and
longer varieties existed. From this it is reasoned that amending the premium schedule
to include 36 staple is necessary for there to exist any incentive for Australian cotton
to participate in the delivery process within an efficiently functioning futures market.
More significantly, if the Australian amendment and the 36 staple
amendments are not made, this would amount to an estimated 59% reduction in
available deliverable supplies below what could be available if these amendments
were introduced. Clearly, based on these findings there is enough evidence to suggest
that the inclusion of Australia and amending the premium and discount schedule is
desirable from the benefits that would result to both the price discovery function of
the market and reducing the susceptibility for manipulation and divergence.
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Comparison of Price Changes
Validation of the A-index
Regression analysis of A-index quotes on daily spot quotes prior to 2004
confirmed the view that daily inferences biased results prior to 2006. This was
indicated by the fact slope coefficients were significantly lower than parameter
estimates from regressions that employed real price data, the fact T-statistics were
significantly lower and the fact variance as indicated by the Pr> t values was
significantly greater than at the ‹.0001 indicated in other models. Additionally, the R
squares were significantly weaker in regressions that employed daily price inferences
which indicated the reduced reliability of this data for explaining relationships. See
appendix entitled, validation of daily A-index quotes prior to 2004. Moreover, since
this was data employed in the entire daily price data set (DINFER), this helped to
explain the weaker results within this section compared to daily price data tested from
09 onwards and monthly average data.
Excluding the biased results from the above data set, tests to validate the
assumption price changes in the A-index corresponded with changes in the price of
domestic quotes proved statistically significant.

SE Price
Δ
C/A Parameter Estimate 1.0221
Price Standard Error
0.0620
Δ
T-value
15.4855*
Parameter Estimate 0.9985
ME
Price Standard Error
0.0833
Δ
T-value
10.9867*
MOT Parameter Estimate 1.0271
Price Standard Error
0.0903
Δ
T-value
10.3743*

Delta
Price Δ
1.0405
0.0674
14.437*
1.0195
0.0855
10.9239*
1.0633
0.0899

WTX
Price Δ
0.9228
0.0638
13.4639*
0.9199
0.0753
11.2164*
0.9581
0.0783

DSW
Price Δ
1.03
0.0637
15.1695*
1.0071
0.0761
12.2339
1.0609
0.0835

SJV
Price Δ
1.0385
0.0701
13.8146*
1.0086
0.0902
10.1818*
1.0516
0.0951

10.8275*

11.2362* 11.7053*

10.0578*

Table 2: Monthly Average Price Data Validation of U.S. A-Index Quotes with
Domestic Spot Quotes
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In the MAVER04 data set, results indicated that the intercepts were not
statistically different from 0 as was expected. Moreover, we can see that the slope
coefficient between all of the A-index quotes and domestic quotes had a slope
coefficient of .9985 or better except for West Texas which offered a slope coefficient
that ranged from .9199 to .9581. Two different t statistics indicated that regression
results were all significantly different from 0 but more importantly were not
statistically different from 1. The high R squares for all the variables provided further
indication of the usefulness of the model and finally Durban Watson statistics all of
which were close or above 2 indicated that autocorrelation was not present. These
findings indicated with statistical significance that A-index quotes provided an
unbiased indicator of domestic spot quotes for monthly averages prior to 04 which
was consistent with our original hypothesis.
SE Price
Δ
Parameter
Estimate
Standard Error
T-value
Parameter
ME
Estimate
Price
Standard Error
Δ
T-value
Parameter
MOT Estimate
Price
Standard Error
Δ
T-value
C/A
Price
Δ

Delta
Price Δ

WTX
Price Δ

DSW
Price Δ

0.8136
0.0269
29.2453*

0.9677
0.9735
0.0205
0.0207
46.2048* 46.0289*

0.9627
0.9631
0.8554
0.0166
0.0166
0.0189
56.9939* 57.01807* 44.2592*

0.9471
0.9502
0.0159
0.0162
58.5660* 57.6543*

0.966
0.0171

0.8576
0.0193

0.9501
0.0164

43.4352*

56.9329* 56.0778*

0.9677
0.9690
0.0214
0.0214
44.2196* 44.2803*

0.9664
0.0171

55.4912* 55.5146*

SJV
Price Δ

0.9532
0.0167

Table 3: Daily Price Data Validation of A-Index Quotes with Domestic Spot Quotes
For daily quotes taken from 09 onwards, again intercepts were shown not to be
statistically different from 0 as expected. Although slope coefficients were marginally
lower, all parameter estimates were .9471 and higher except for West Texas which
had slope coefficients ranging from .8136 to .8576. T values also indicated that
findings were statistically different from 0 at the .0001 level. Although t statistics did
show that correlations were statistically different from 1, rationale behind this biased
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indicator was predicted to be a smoothing out affect that would inevitably have
occurred within the monthly average price data.
The higher R squares indicated that the model provided a more reliable
estimator of the extent A-index quotes could be explained by spot market quotes. The
lower estimate for West Texas likely emanates from the fact price behavior in West
Texas responds to a greater degree to its own larger supply and demand conditions
versus other cash markets that have a greater ability to follow trends in the futures
markets. Moreover, West Texas is not segregated specifically from A-index market
quotes. A Durban Watson statistic was used to test for autocorrelation, as this statistic
was near 2 for all of the results, this provided an indication that autocorrelation was
not manifesting itself and therefore biasing results.
From these tests, it was determined that statistically significant relationships
existed between A-index quotes and domestic spot market prices for both data sets.

Hedge Ratios at Specific Cash Markets
For the purpose of brevity, this section focuses on the results provided from
models that employed the monthly average prices prior to 2004 and daily prices from
2009 since validation of A-index quotes indicated these results to be more statistically
significant. Results for all data sets are in the appendix.
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Australia AI
CA AI
ME AI
MOT AI
S.East DSQ
Delta DSQ
WTX DSQ
DSW DSQ
SJV DSQ

Monthly Average Prices
(04)

Daily Prices (09)

Hedge
Ratio

S.E

T.
Value

Hedge
Ratio

0.7871
0.8057
0.8177
0.7354
0.9046
0.9233
0.8292
0.9047
0.9059

0.0585
0.0547
0.0612
0.0579
0.0475
0.0515
0.0446
0.0524
0.0608

13.45*
14.74*
13.36*
12.70*
19.03*
17.94*
18.59*
17.26*
14.89*

0.7019
0.8564
0.7818
0.7733
0.8308
0.8310
0.7215
0.8158
0.8202

S.E

T.
Value

Equiv. T
statistic

0.0247
0.0207
0.0205
0.0205
0.0186
0.0186
0.0206
0.0182
0.0183

28.46*
41.31*
38.18*
37.71*
44.55*
44.57*
35.04*
44.84*
44.88*

2.5207*
1.4910
0.8820
1.0134
2.5536*
2.8054*
4.4875*
2.5994*
2.0164*

Table 4: Hedge Ratios for the Nearby Futures Month
Looking at results from the monthly average price data first, intercepts again
were not statistically different to 0. The hedge ratio with the nearby futures month for
Australia came third of the four A-index slope coefficients with a parameter estimate
of .7871, marginally lower than the CA and ME quote of .8057 and .8177 respectively
but all of which were greater than the MOT A-index quote slope coefficient of .7354.
Results were found to be statistically different from 0 at the.0001 level. These results
offer evidence of the usefulness of futures market to hedgers in Australia consistent
with ratios of other U.S. A-index quotes in the years prior to 2004. This was as
expected given the degree to which Australian cotton is forward contracted by
merchants and subsequently hedged on the New York Futures Market.
Notable was the heightened hedge ratio at domestic spot markets as compared
with A-index quotes, although this suggests the futures market is more useful to
hedgers at domestic spot markets versus those offering positions into end user
markets, this might not tell the full story. The R squares indicate for both A-index
quotes and the spot quotes that the futures market is a useful determinant of physical
cash prices but the lower results for A-index quotes suggests other factors are
involved in determining A-index prices versus cash market hedge ratios. Intuitively,
we might hypothesize that this should hold true since domestic quotes are subject to
lesser local supply and demand pressures and futures market effects whereas A-index
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quotes are to a greater degree subject to the wider influences stemming from the more
numerous forces that shape global supply and demand as well as the futures market.
If we look at daily prices from 09 onwards, again none of the intercepts are
shown to be statistically different from 0. In terms of slope coefficients, Australia has
the lowest hedge ratios of all the different cash market variables at .7019 with the
West Texas domestic quote its nearest competitor at .7215. Results were again shown
to be statistically different from 0 at .0001 level. Whilst this might indicate that the
nearby futures market has been least useful to risk adverse hedgers in Australia since
2009. The reduced slope coefficient over the two periods coupled with the fact West
Texas has seen a similar trend raises questions as to whether the reason for this is
related to the fact that the futures market become less useful to out-of-location cash
markets compared to the period prior to 2004. Given that these two markets exhibited
the greatest decline in slope coefficients over the two periods lends some support to
this view. Whilst, the opposite trend is true in California and the DSW, the declining
proportion of the crop that these regions account for makes their results less
significant within the wider context of price discovery. Additionally, smaller crops do
not subject hedgers to the same cash and liquidity risks that hedging volumes from
more significant producing regions can create.
Although it cannot be positively determined from this data whether changing
parameter estimates are the result of a structural change or a consequence of data
consideration, t statistics used to test for equivalency between the two periods offer
interesting results. For the Australian A-index quote and all of the domestic quotes it
shows that parameter estimates are statistically different over the two time periods.
However, for the U.S. A-index quotes t statistics provide evidence that parameter
estimates are not statistically different over the two time periods. This is interesting
since it provides evidence changes to hedge ratios in Australia have exhibited a
similar changing trend to domestic spot quotes over the two periods whereas U.S. Aindex quotes together have behaved similarly also. In attempting to ascertain whether
Australia would be a good fit with domestic spot markets so to recommend it as a
delivery point this is interesting, although by itself not evidence enough to justify
incorporating Australia.
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Australia AI
CA AI
ME AI
MOT AI
S.East DSQ
Delta DSQ
WTX DSQ
DSW DSQ
SJV DSQ

Monthly Average Prices
(04)

Daily Prices (09)

Hedge
Ratio

S.E

T.
Value

Hedge
Ratio

0.8295
0.8284
0.8139
0.7568
0.9369
0.9581
0.8591
0.9374
0.9434

0.0525
0.0546
0.0618
0.0580
0.0429
0.0462
0.0403
0.0482
0.0555

15.81*
15.16*
13.17*
13.05*
21.86*
20.75*
21.30*
19.45*
16.99*

0.8155
0.9273
0.8855
0.877
0.9231
0.9229
0.8145
0.9081
0.9115

S.E

T.
Value

Equiv.
T
statistic

0.0225
0.0219
0.0203
0.0204
0.0197
0.0198
0.0212
0.0191
0.0193

36.28*
42.32*
43.54*
43.08*
46.81*
46.73*
38.43*
47.63*
47.28*

0.7889
3.7073*
1.6577
3.7760*
0.6655
0.0126
0.6282
0.1021
0.1349

Table 5: Hedge ratios for the Second Nearby Futures Month
If we look at hedge ratios on the second nearby month for the monthly average
price data, intercepts again were not found to be statistically different from 0.
Interestingly, we can see that parameter estimates increased in all of the variables
except for the Memphis Eastern quote, which declined, these parameter estimates
were all found to be statistically different from 0 at the .0001 level. This is interesting
since as Memphis and the South East contain the majority of deliverable warehouse
space, this result supports the assumption that these cash markets follow the nearby
futures month which has delivery effects compared to other cash markets which are
more largely precluded from participating in the delivery process.
For all of the other cash markets, the next nearby futures month exhibits a
greater hedge ratio. The fact, that the R squares exhibits the same trend supports this
implication. Although, a counter argument can be made to this in so far as Delta and
South East spot quotes exhibit the same increasing trend as the other variables, a
discounting argument exists since A-index quotes are based on prices of available
inventory in certificated warehouses and therefore can still participate in the futures
delivery process holding that cotton unsold. However, this might not always be
achievable for domestic spot price quotes given quantity considerations, qualities are
often too mixed and not appropriate, in addition to location factors.
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Most interestingly, within the monthly average results is that Australia
detailed the greatest hedge ratio and highest R square of all the A-index quotes. This
to some degree seems intuitive since the Australian crop arrives later and therefore
tends to be hedged on more distant months than U.S cotton which more often is held
as a long basis position and rolled month to month on the nearby and next nearby
futures month. Irrespective, the importance of the futures market to risk adverse
Australian hedgers is undeniable.
When we look at the parameter estimates for daily prices on the second nearby
futures month from 2009, Australia offers the second lowest of all the slope
coefficients after the West Texas domestic spot quote. Some fundamental analysis can
be brought into explain the potentially weaker relationship. West Texas unlike other
parts of the United States has tended to trade more its own fundamentals over the last
season, where because of generous crop estimates early on in the season merchants
were forced to pay up for West Texas cotton relative to other cash markets due to
short covering requirements.
Australia too has been subject to significant variations in market supply
estimates given a return to pre-drought growing conditions, unknown acreage and
then unprecedented flooding which contributed to heightened variability in price, all
at a time when U.S. cotton production was relatively well known excluding Texas.
Moreover, given the unprecedented inverted market this might suggest Australia
which tends to hedge on more forward months would not have been able to achieve
prices in line with the nearby futures months since inverted markets are indicative of a
shortage of supply nearby and thus, these high prices are not as achievable for more
distant delivery. This would have precluded Australia from witnessing the same
futures market related price behavior as other U.S. cash markets.
Another interesting result is that the t-statistic used to compare equivalency
between the two different periods is much lower for Australia and all of the domestic
spot markets versus the other U.S. A-index quotes. This suggests that parameter
estimates for the Australian A-index and domestic spot quotes are not statistically
different over the two periods on the second nearby futures month whereas they are
for U.S. A-index quotes. This is converse of results witnessed in the nearby futures
month. This lends further support to the view that price behavior in Australia is more
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correlated with cash market locations than U.S. A-index quotes i.e. in the futures
month where historic hedge ratio relationships are strongest they have tended not to
change over the two time periods.
In none of the hedge ratio models did autocorrelation present itself as
evidenced by the Durban Watson statistic, offering further evidence that these results
provide a reliable unbiased indicator of relationships.

Comparison of Spatial Basis Changes
Monthly average datasets employed to validate the hypothesis that changes in
the basis of A-index quotes corresponded with basis changes in domestic spot quotes
were met with less statistical significance than were apparent in price change
regression analysis. Although, intercepts were not found to be statistically different
from 0, none of the parameter estimates were shown to be statistically different from
0 at the .0001 level. However, as the below table illustrates California and Australia
did perform adequately to the less than .05 cut off significance level. T-statistics used
to illustrate the confidence in which results were not different from 1 were also
mixed. This raised some concern about the extent to which findings offered an
unbiased estimator of basis relationships for the monthly average data set. Moreover,
the R squares results offered an indication that other influences were a factor in the
correlation of relationships.
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Parameter Estimate
Standard Error
T-value
Parameter Estimate
Standard Error
T-value
Parameter Estimate
Standard Error
T-value
Parameter Estimate
Standard Error
T-value

C/A
Basis
Δ
ME
Basis
Δ
MOT
Basis
Δ
Aus.
Basis
Δ

S.E
Basis Δ
0.7143
0.1716
3.1626*
0.3629
0.2957
0.2273
0.4622
0.2254
1.0506
0.7623
0.1848
3.1250*

Delta Basis
Δ
0.5924
0.1706
2.4725*
0.3049
0.2815
0.0831
0.464
0.2113
1.1959
0.7437
0.1710
3.3491*

WTX
Basis Δ
0.6436
0.1668
2.8585*
0.5555
0.2237
1.4832
0.7040
0.194
2.6289*
0.6624
0.1863
2.5556*

DSW
Basis Δ
0.6522
0.1572
3.1489*
0.6026
0.2769
1.1762
0.5899
0.1949
2.0267*
0.6834
0.1742
2.9231*

SJV
Basis Δ
0.5307
0.141
2.7638*
0.3011
0.2085
0.4441
0.3965
0.1781
1.2263
0.6214
0.1485
3.1845*

Table 6: Comparison of A-index Basis Changes with Domestic Quotes for Monthly
Averages
Since basis relationships tend to be more stable over time and tend only to be
affected when supply and demand factors specific to different cash markets cause a
disruption to basis relationships the lesser statistical significance can almost certainly
be attributed to the fact monthly averages are employed versus daily data where daily
basis changes would tend to be more stable and more reflective of the true mean.
Some testament to this perspective can be derived from the fact daily price data from
09 onwards achieved much greater statistical significance than monthly averages from
09, meeting the .0001 significance level and also providing a much higher R squared.
This said, parameter estimates remain interesting, based on monthly average
price data we can see that Australia exhibits the highest slope coefficient with
domestic spot quotes. This evidence, despite the shortcomings of the statistical
significance provides evidence that the addition of Australia as a delivery point would
not have imposed basis risks on hedgers at existing domestic spot markets but
additionally would have contributed to a more stable basis relationship in the 04
period had Australian been included as a delivery point. It is also interesting that
Australia exhibits the most statistically significant results.
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C/A
Basis
Δ
ME
Basis
Δ
MOT
Basis
Δ
Aus.
Basis
Δ

Parameter Estimate
Standard Error
T-value
Parameter Estimate
Standard Error
T-value
Parameter Estimate
Standard Error
T-value
Parameter Estimate
Standard Error
T-value

S.E
Basis Δ
0.6701
0.0663
9.107*
0.8487
0.0326
25.034*
0.8482
0.0334
24.395*
0.7936
0.0475
15.707*

Delta
Basis Δ
0.6721
0.0667
9.077*
0.8506
0.0326
25.092*
0.8501
0.0334
24.452*
0.7941
0.0474
15.753*

WTX
Basis Δ
0.3250
0.0423
6.683*
0.6608
0.0296
21.324*
0.6619
0.0302
20.917*
0.7212
0.0389
17.540*

DSW
Basis Δ
0.7504
0.0664
10.301*
0.8761
0.0318
26.550*
0.8751
0.0327
25.762*
0.8440
0.0451
17.714*

SJV
Basis Δ
0.7369
0.0672
9.966*
0.8671
0.0324
25.762*
0.8661
0.0332
25.087*
0.8386
0.0453
17.512*

Table 7: Comparison of Basis Changes in the A-index versus Domestic Quotes
Monthly Average Data
Comparisons of changes in the basis at domestic cash markets with changes in
the basis of A-index quotes provide greater statistical significance than the monthly
average data. In none of the regressions were intercepts statistically different from 0
and parameter estimates for all of the regressions were both statistically different from
0 at the .0001 level, although all correlation coefficients were indicated to be
statistically different from 1. Moreover, the significantly greater R squares illustrated
that domestic changes in the basis were a better predictor of A-index basis changes
than had been the case in the monthly average data set through 04. This is useful
since, the investigation is more largely concerned with price behavior and trends in
basis relationships within the most recent time period.
The usefulness of the relationships recorded are further supported by the fact
that U.S. A-index quotes exhibit a greater correlation with their domestic spot market
locations as one would expect. For example, the ME and MOT A-index quotes have
significantly improved parameter estimates with the South East and the Delta, given
that these quotes constitute the bulk of their physical cotton from these two regions
this is not surprising. Similarly, the C/A quote has a higher parameter estimate with
the DSW and SJV basis as one would expect. Although parameter estimates declined
in California with the rest of the domestic spot quotes, this is not surprising given the
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significant decline in absolute and percentage contributions provided by the West
between the two periods.
Excluding California, what is interesting is that parameter estimates increased
noticeably for the other A-index quotes using daily prices from the 09 data set. Again,
whether this is the result of a structural change or a data consideration is difficult to
determine but t-statistics used to examine equivalency between these two periods
provide evidence parameter estimates for all of the variables have changed in time.
This is not unexpected given unprecedented volatility in the basis over the more
recent time frame.
The slope coefficients for the MOT and ME A-index quotes are all .8482 and
higher excluding West Texas which has a slope coefficient of .6608 or higher. The
strength of basis relationships for the ME and MOT quotes might not portray the
whole story however. Whilst this regression analysis discounts price dissemination
effects from the futures market it does not discount the fact that greater basis stability
would exist for certain quotes if delivery was viewed as a potential market or
customer. I.e. if the basis moves out of a specific range then holders of ME and MOT
positions could either deliver or take delivery from the board therefore mitigating
basis risk. Therefore, it is of little surprise given warehouse capacity and out-oflocation costs that these quotes exhibit the greatest strength in basis relationships.
Of further interest, is the significantly lower slope coefficient between the
basis in West Texas and the basis of A-index quotes. As explained in previous parts of
the results section, the lower West Texas basis coefficient can likely be explained by a
number of factors. Firstly, the greater inability that West Texas has to participate in
the delivery mechanism due to higher out of location delivery costs, which diminishes
itself of the basis stabilizing features that exist in other U.S. regions with access to
delivery. Secondly, cotton tends to be contracted and owned to a greater degree as a
fixed price versus on a basis, this by itself makes it more susceptible to basis
volatility. Thirdly, the larger volume of cotton produced in West Texas compared to
other regions means that it is more susceptible to greater basis volatility inducing
supply and demand influences. Finally, the recent period offered acute evidence
relating to such basis volatility in West Texas which may have skewed results
particularly negatively in this time frame.
62

Texas Tech University, Matthew F. Earlam, December2011

The most enlightening results emanating from daily basis correlations are
concerned with Australia. Most notable, is that the parameter estimate with West
Texas is greater with Australia than it is for all of the other A-index quotes. Since
these two regions provided the largest volumes to potential deliverable supplies
within this time frame, the implications of this are that trends in the basis in West
Texas foremost and Australia secondly offer the greatest indication of the overall
basis from all the variables investigated.
Secondly, since Dallas was confirmed as a delivery point beginning in 2013
this suggests that the addition of a delivery point in Australia would reduce basis
volatility going forward holding true that additional deliverable supplies with a more
correlated basis enhances price discovery and therefore reduces basis risk at existing
delivery points. This was as expected given the larger percentage of the Australian
crop that is forward contracted on a basis than exists in the West Texas region.
Additionally, Australia exhibits greater basis relationships with the other significant
producing regions than does the CA quote which one would expect since the Western
U.S. region contributes so little to overall production. On account of this, this makes
Australia a more suitable delivery point than adding a delivery point in the U.S. West
region.
Finally, since correlation coefficients are less than 1 for all coefficients
incorporating Australia this suggests the inclusion of a delivery point in Australia
does not increase basis risk on existing hedgers at other U.S. cash market locations.
This provides the strongest evidence yet to support rationale for the addition of a
delivery point in Australia.
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Delivering Australian Cotton – A Scenario Analysis
Figure. 7 below shows the open, close and daily trading range for the last
expired cotton futures month, the July 2011 contract. In the last three days of trading
the July cotton contract price dropped 19.5% from its high of 162.10 usc/lb to its low
of 135.60 usc/lb. Given that the role of the futures prices is to reflect cash prices the
closer to expiry the front month nears, questions arise as to the reason why the futures
price was 19.5% higher three days prior to its close than on the day the July contract
expired. Similarly, in the May contract, on its last trading day prices fell from 169.62
usc/lb to 153.80 usc/lb or 10.3%.

Figure 8: The July 2011 Cotton Futures Contract Month

In the absence of any new fundamental information on these specific days, for
which none of significance presents itself, these sudden and precipitous declines in
price indicate that the July futures price was arbitrarily high compared to trader’s
perceptions of the fair market cash prices on expiry. Net reductions in export sales
amounting to 91,400 running bales in the week ending July 7th and 72,600 running
bales in the week ending June 30th similarly suggest U.S. cotton was too expensive to
stimulate mill demand at these July price levels. Moreover, within this time period the
basis for cash cotton was collapsing as merchants chased physical business so to
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avoid rolling long basis positions into the next relevant futures month of December
2011 which was priced 40 cents per pound lower than the July contract.
These inflated prices compared to the fair value price dictated by the expiry
price level (where theoretically convergence of cash and futures price is meant to
occur) is the product of two factors:
Firstly, on call sales positions in the July futures contract were
disproportionately large approaching expiry relative to the availability of certificated
cotton. On call sales refer to the quantity of futures merchants are required to buy
back against existing short futures positions when mill customers who have fixed the
basis on their cotton purchases eventually fix the final contract price, basis the futures
market. As of June 24th the number of unfixed on call sales amounted to 1109
contracts (or 110,900 bales) and by July 1 st 2011, 315 contracts remained unfixed.
This pent up buying pressure kept futures prices artificially high compared with
prevailing prices in the cash market, essentially ‘squeezing’ on call mill customers
until such on call buying pressure subsided and prices collapsed.
Secondly, under this scenario it would make intuitive sense that all available
cash cotton would have been delivered to the board to take advantage of the better
price the artificially high futures price versus the cash market was affording to traders
during this time period. Additionally, traders would have done this to avoid rolling
positions into a December contract price that was 40 cents per pound lower than July
prices.
However, between the 23rd June and the 5th of July certificated stocks
recorded only increased by 22,835 bales despite the apparent, increased availability of
cotton resulting from export cancellations. Memphis, TN certificated warehouses
accounted for 82% of this increase in certificated stocks, Greenville, SC accounted for
13% with the balance coming from increases in Texas. The absence of a larger
certificated stock number more commensurate to open interest and physical cash
market locations during this period offers some indication of the view that arbitrage
constraints existed in the days preceding expiry.
Theoretically, had this certificated stock number grown larger earlier a less
sudden and precipitous collapse in prices could have been avoided i.e. price discovery
would have been improved. This would have reduced the artificially high contract
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prices that on call mill customers were forced into paying for their physical cotton.
Additionally, had Australian cotton been permitted for delivery this would have
allowed Australian hedgers to benefit from the high July contract price instead of
having to roll long positions into the December contract at the significantly lower
price. However, since Australian cotton cannot be delivered Australian hedgers would
only be able to offset their short futures position in July through buying back short
futures. This increased upward price pressure (divergence) on the July futures market
when prices should theoretically have fallen therefore not only imposing substantial
basis costs on both Australian hedgers but also any other out-of-location hedgers.
Permitting, delivery of Australian cotton would have helped prevent this debacle
given the USA could not bring additional supplies to the board. In this scenario the
benefits of permitting Australian cotton for delivery cannot be understated.
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CHAPTER VI
CONCLUSION
Since existing delivery points have not been amended since 1929 prior to the
approval of Dallas as a delivery point beginning on the December 2013 contract and
due to the fact cash market conditions are forever changing it is difficult to provide
precise measurements of the extent to which new delivery points in relevant cash
market locations can improve hedging efficiency. Given the historic amendment that
the addition of Dallas as a delivery point is, this offers a unique, natural experiment in
which to gain positive insights on the effects to hedging efficiency that can occur
from amendments to delivery points. This would provide a useful starting point for
future research with results stemming from such an investigation permitting more
concrete evidence and better insights into the effects on hedging efficiency that can
result from the addition of new delivery points in important cash market regions.
This said, certain normative scenarios can still be concocted within a rational
expectations framework to illustrate the benefits that additional delivery points in
specific cash markets can bring to bear on both the price discovery and risk transfer
mechanisms of the cotton futures market, specifically Australia. In an historical cotton
context the approval of Southern delivery points in 1929 following the stranglehold
New York had on certificated warehouse space offers some evidence of the greatly
reduced susceptibility for divergence and manipulation and improved convergence
between cash and futures prices that can occur from adding delivery points in relevant
cotton cash markets.
Although it is difficult to predict future crop size given the numerous variables
that can influence agricultural production, estimates of production and trends in
quality provide a strong indication permitting a delivery point in Australia would
significantly increase deliverable supplies going forward. Although past production
volumes illustrate weather conditions and drought can significantly impact the
potential increase in deliverable supplies, volume from the 2010/11 crop provides
evidence Australia could by itself offer the second largest cash market volume
following the South West region of the United States. Moreover, the multiplier
benefits of having a source of assured deliverable supplies due to the different
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growing cycles, when availability of U.S. cotton that can meet certificated quality
parameters is inadequate enough to meet pent up demand for futures helps to prevent
the susceptibility for divergence and manipulation. The implications of this are
significant and have legal ramifications given that the CFTC requires exchanges to
take first bet precautions to prevent the advent of manipulation.
Specifically, the benefits to on call mill customers and hedgers in out of
location delivery points (particularly foreign hedgers) that are prejudiced by
divergence and squeezes resulting from thin cash markets at existing delivery points
cannot be understated. The precipitous decline in prices witnessed in the previous two
expiring nearby cotton futures months is consistent with literature that deems such
price behavior as being consistent with divergence and squeezes. Moreover,
divergence in the 2008 cotton market could have been quelled were constraints on the
elasticity of arbitrage not so prohibitive. Whilst this lends support for rationale to add
a delivery point in Dallas such an amendment does little to prevent the risk of
divergence that can manifest itself when futures markets are settled by domestic
delivery but simultaneously provide both the price barometer and risk management
device for incumbents of the international trade with foreign growth positions.
Results illustrating the growing percentage of deliverable supplies that meets
36 and longer staple parameters raises important question related to why delivery
premiums have not been amended to match cash market premiums. Significant
evidence exists to suggest this amendment would improve hedging efficiency. In two
of the last three years, this quality has constituted over half of total deliverable
supplies in the U.S.A, moreover the percentage of the crop meeting this staple length
is significantly upward trending. Holding the least-cost-to-tender theorem valid, this
means that over half of potential available supplies are precluded from participating in
the delivery mechanism if the futures market functions efficiently.
This divergence in premiums promotes cash sales of longer varieties to export
customers which is not an issue holding that the balance deliverable supplies remain
adequate enough to benchmark the futures price to cash prices. However, since this
has not been the case and given the fact 36 staple varieties are being delivered to the
board, this provides evidence that the futures market is inefficient relative to its
specified quality parameters. Therefore, amending quality parameters to incorporate
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the largest portion of tenderable volume produced will likely aid hedging efficiency
and promote price discovery through convergence with the largest portion of the cash
commodity that is produced.
Moreover, such an amendment to quality is critical for ensuring participation
from Australia holding the futures market to be efficient since in recent years all but
one percent of tenderable quality has been of the higher staple variety. Within an
historical context, the extended period of relatively undisputed convergence that
existed following initial amendments to quality specifications to better reflect cash
market varieties offers some evidence to support the rationale for amending the
premium schedule to include commensurate premiums to the cash market also.
In terms of analysing, the effects on price risk transfer from incorporating
Australia as a delivery point, although not without some data considerations, there is
some evidence to suggest incorporating Australia as a delivery point would also
reduce the basis risk for hedgers at existing delivery points. This becomes particularly
evident when we compare price behaviour in Australia with price behaviour in West
Texas which in recent years has contributed the largest volumes to overall production
in the United States. This seems intuitive given the larger portion of Australian cotton
that tends to be forward contracted. Irrespective, price behaviour in Australia is
consistent and in line with U.S. growths.
For the reasons that this study finds that the addition of a delivery point in
Australia and amending quality premiums to be commensurate with cash market
prices achieves the objectives set out in this study it is proposed that these amendment
suggestions are incorporated by the Intercontinental Exchange Cotton Futures
contract specifications committee. There is overwhelming evidence to suggest that
such amendments would increase price discovery and reduce the potential for
manipulation and divergence. Moreover, there is some evidence to suggest these
amendments would also impose the least cost on other market participants and can
potentially reduce basis variance.
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Figure 9: Eligible Production versus Deliverable Warehouse Space by Region
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Figure 10: Eligible Production versus Deliverable Warehouse Space by Region, with Australia.
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Figure 11: Eligible Production versus Current Deliverable Warehouse Space, % increase of Australia.
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Figure 12: Eligible Production versus Current Deliverable Warehouse Space excluding 36 staple.
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A.

A-INDEX VERSUS DOMESTIC QUOTE - DATA THROUGH 2004

Independent
Variable
C/A Price ∆
C/A Price ∆
C/A Price ∆
C/A Price ∆
C/A Price ∆
ME Price ∆
ME Price ∆
ME Price ∆
ME Price ∆
ME Price ∆
MOT Price ∆
MOT Price ∆
MOT Price ∆
MOT Price ∆
MOT Price ∆

Dependent
Variable
South East
Delta
WTX
DSW
SJV
South East
Delta
WTX
DSW
SJV
South East
Delta
WTX
DSW
SJV

Intercept
-0.0135
-0.0801
-0.1387
-0.1256
-0.1469
-0.0087
0.1169
-0.1234
-0.0141
0.0084
-0.0818
-0.0289
-0.0958
-0.0762
-0.0942

Standar
d Error
0.2092
0.2274
0.2149
0.2146
0.2364
0.2951
0.3028
0.2669
0.2696
0.3197
0.2846
0.2833
0.2469
0.2633
0.2997

T
value
-0.64
-0.35
-0.65
-0.58
-0.62
-0.03
0.39
-0.46
-0.05
0.03
-0.29
-0.10
-0.39
-0.29
-0.31

Approx
Pr ≥│t
0.5230
0.7265
0.5226
0.5621
0.5383
0.9767
0.7022
0.6473
0.9585
0.9792
0.7754
0.9193
0.7003
0.7738
0.7551

Parameter
Estimate
1.0221
1.0405
0.9228
1.03
1.0385
0.9985
1.0195
0.9199
1.0071
1.0086
1.0271
1.0633
0.9581
1.0609
1.0516
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Standard
Error
0.0620
0.0674
0.0638
0.0637
0.0701
0.0833
0.0855
0.0753
0.0761
0.0902
0.0903
0.0899
0.0783
0.0835
0.0951

Tvalue
0.3565
0.6009
1.2100
0.4710
0.5492
0.0180
0.2281
1.0637
0.0933
0.0953
0.3001
0.7041
0.5351
0.7293
0.5426

Critical
Value
72.364%
55.178%
23.438%
64.059%
58.634%
98.577%
82.131%
29.687%
92.636%
92.475%
76.587%
48.602%
59.595%
47.065%
59.085%

T
value
16.47
15.43
14.47
16.18
14.81
11.99
11.93
12.21
13.23
11.18
11.37
11.83
12.23
12.7
11.06

Approx
Pr ≥│t
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001

SSE
62.8778598
74.2993515
66.3930885
66.2035038
80.3212328
78.0709017
82.2045821
63.8451892
65.1589427
91.6212379
116.531214
115.545794
87.6987877
99.748049
129.259051

R-square
0.8800
0.8655
0.8499
0.8761
0.8556
0.8321
0.8307
0.8372
0.8579
0.8116
0.7776
0.7908
0.8017
0.8134
0.7677
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B.

A-INDEX VERSUS DOMESTIC QUOTE - DATA FROM 2009

Independent
Variable

Dependent
Variable

Intercept

Standard
Error

T
value

Parameter
Estimate

Standard
Error

Tvalue

Critical
Value

T
value

-1.26
-1.21
0.38
-1.25
-1.3
-0.86
-0.8
0.09
-0.71
-0.81
-0.7

Approx
Pr ≥ │t
│
0.2092
0.227
0.7063
0.2114
0.1942
0.3927
0.4244
0.9291
0.4802
0.4168
0.4851

C/A Price ∆
C/A Price ∆
C/A Price ∆
C/A Price ∆
C/A Price ∆
ME Price ∆
ME Price ∆
ME Price ∆
ME Price ∆
ME Price ∆
MOT Price
∆
MOT Price
∆
MOT Price
∆
MOT Price
∆
MOT Price
∆

South East
Delta
WTX
DSW
SJV
South East
Delta
WTX
DSW
SJV
South East

-0.0656
-0.0633
0.0248
-0.0627
-0.0659
-0.0386
-0.0361
0.0046
-0.0306
-0.0358
-0.0322

0.521
0.0523
0.0657
0.0501
0.0507
0.0451
0.0451
0.0514
0.0432
0.0441
0.0461

Delta

-0.0296

WTX

SSE

Rsquare

DW
Statistic

45.22
45.30
30.27
47.21
46.98
57.89
58.05
45.27
59.57
58.66
56.39

Approx
Pr ≥ │t
│
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001

0.9677
0.9690
0.8136
0.9677
0.9735
0.9627
0.9631
0.8554
0.9471
0.9502
0.966

0.0214
0.0214
0.0269
0.0205
0.0207
0.0166
0.0166
0.0189
0.0159
0.0162
0.0171

1.5093
1.4486
6.9294
1.5756
1.2802
2.2470
2.2229
7.6508
3.3270
3.0741
1.9883

13.211%
14.835%
0.000%
11.603%
20.133%
2.508%
2.667%
0.000%
0.094%
0.223%
4.732%

328.701791
325.038513
513.432996
298.507206
305.093703
512.585118
506.759913
657.251201
465.321222
483.083878
538.474008

0.8531
0.8547
0.7241
0.8646
0.8635
0.8695
0.8708
0.8039
0.8765
0.8731
0.8630

2.3514
2.3459
1.9193
2.3658
2.3687
2.1703
2.1622
1.88
2.167
2.1632
2.1165

0.0461

-0.64

0.5205

0.9664

0.0171

1.9649

4.998%

56.54

≤ .0001

532.618456

0.8643

2.1037

0.0090

0.0521

0.17

0.8626

0.8576

0.0193

7.3782

0.000%

44.38

≤ .0001

680.743082

0.7969

1.8303

DSW

-0.0241

0.0443

-0.54

0.5869

0.9501

0.0164

3.0427

0.247%

57.8

≤ .0001

492.37898

0.8694

2.1152

SJV

-0.0293

0.0451

-0.65

0.5158

0.9532

0.0167

2.8024

0.527%

56.98

≤ .0001

510.106265

0.8661

2.1130
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C.

HEDGE RATIOS WITH NEARBY FUTURES - DATA THROUGH 2004

Independent
Variable
Nearby New
York
Nearby New
York
Nearby New
York
Nearby New
York
Nearby New
York
Nearby New
York
Nearby New
York
Nearby New
York
Nearby New
York

T
value
0.14

Approx Pr ≥
│t │
0.8869

Parameter
Estimate
0.7871

Standar
d Error
0.0585

T value

0.0331

Standar
d Error
0.2309

13.45

Approx
Pr ≥ │t │
≤ .0001

0.1899

0.2110

0.90

0.3741

0.8057

0.0547

14.74

≤ .0001

ME A-index

0.0670

0.2463

0.27

0.7877

0.8177

0.0612

13.36

≤ .0001

MOT A-index

0.1392

0.2235

0.62

0.5371

0.7354

0.0579

12.70

≤ .0001

South East
AMS
Delta AMS

0.0567

0.1835

0.31

0.7589

0.9046

0.0475

19.03

≤ .0001

0.1149

0.1987

0.58

0.5666

0.9233

0.0515

17.94

≤ .0001

WTX AMS

0.0339

0.1722

0.20

0.8451

0.8292

0.0446

18.59

≤ .0001

DSW AMS

0.0677

0.2023

0.33

0.7396

0.9047

0.0524

17.26

≤ .0001

SJV AMS

0.0482

0.2348

0.21

0.8384

0.9059

0.0608

14.89

≤ .0001

Dependent
Variable
Australian Aindex
CA A-index

Intercept

84

SSE
69.04991
9
64.25520
3
54.21887
6
72.06653
9
48.57357
8
56.95869
4
42.77933
7
59.04388
4
79.57489
7

Rsquare
0.8378

DW
Statistic
1.7287

0.8544

2.2196

0.8602

1.8893

0.8134

1.7827

0.9073

1.8024

0.8969

1.7007

0.9033

1.8496

0.8895

2.0906

0.8570

2.1918
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D.

HEDGE RATIOS WITH NEARBY FUTURES - DATA

FROM 2009

Independent
Variable

Dependent
Variable

Intercept

Standar
d Error

T
value

Approx Pr ≥
│t │

Nearby New York

0.1238

0.0917

1.35

Nearby New York

Australian Aindex
CA A-index

0.0915

0.0534

Nearby New York

ME A-index

0.0887

Nearby New York

Nearby New York

MOT Aindex
South East
AMS
Delta AMS

Nearby New York

Standar
d Error

T value

Approx
Pr ≥ │t │

SSE

Rsquare

DW
Statistic

0.1783

Paramete
r
Estimate
0.7019

0.0247

28.46

≤ .0001

0.7271

1.9061

1.71

0.0874

0.8564

0.0207

41.31

≤ .0001

0.8286

2.1947

0.0611

1.45

0.1473

0.7818

0.0205

38.18

≤ .0001

0.7431

1.8209

0.0839

0.0611

1.37

0.1702

0.7733

0.0205

37.71

≤ .0001

0.7376

1.8583

0.0379

0.0546

0.69

0.4883

0.8308

0.0186

44.55

≤ .0001

0.7899

2.0644

0.0418

0.0547

0.76

0.4457

0.8310

0.0186

44.57

≤ .0001

0.7910

2.0677

WTX AMS

0.0677

0.0604

1.12

0.2628

0.7215

0.0206

35.04

≤ .0001

0.7005

1.7863

Nearby New York

DSW AMS

0.0448

0.0534

0.84

0.4017

0.8158

0.0182

44.84

≤ .0001

0.7930

2.0055

Nearby New York

SJV AMS

0.0397

0.0536

0.74

0.4599

0.8202

0.0183

44.88

≤ .0001

778.4058
4
349.5237
4
947.0342
6
954.0438
9
829.7663
1
824.0481
9
1005.057
1
784.5963
5
791.5078
5

0.7933

2.0115

Nearby New York
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E.

HEDGE RATIOS WITH SECOND NEARBY FUTURES- DATA THROUGH 2004

Independent
Variable

Dependent
Variable

Intercept

Standard
Error

T
value

Approx
Pr ≥ │t │

Parameter
Estimate

T
value

Approx Pr
≥ │t │

SSE

Rsquare

DW
Statistic

0.8295

Standa
rd
Error
0.0525

2nd Nearby New
York
2nd Nearby New
York
2nd Nearby New
York
2nd Nearby New
York
2nd Nearby New
York
2nd Nearby New
York
2nd Nearby New
York
2nd Nearby New
York
2nd Nearby New
York

Australian Aindex
CA A-index

0.08040

0.2011

0.40

0.6917

15.81

≤ .0001

0.8771

1.4449

0.3309

0.8284

0.0546

15.16

≤ .0001

0.8613

2.1067

0.26

0.7974

0.8139

0.0618

13.17

≤ .0001

0.8567

1.5269

0.2185

0.69

0.4935

0.7568

0.0580

13.05

≤ .0001

0.8216

1.5208

0.07130

0.1616

0.44

0.6616

0.9369

0.0429

21.86

≤ .0001

0.9281

1.8746

0.12970

0.1740

0.75

0.4608

0.9581

0.0462

20.75

≤ .0001

0.9208

1.5779

WTX AMS

0.04720

0.1520

0.31

0.7578

0.8591

0.0403

21.3

≤ .0001

0.9246

1.7105

DSW AMS

0.08230

0.1817

0.45

0.6531

0.9374

0.0482

19.45

≤ .0001

0.9109

2.1372

SJV AMS

0.06270

0.2093

0.30

0.7661

0.9434

0.0555

16.99

≤ .0001

52.31283
11
61.21892
7
55.58698
46
68.90784
99
37.66865
6
43.71142
09
33.34201
39
47.62150
03
63.22880
69

0.20290

0.2060

0.99

ME A-index

0.06460

0.2494

MOT A-index

0.15110

South East
AMS
Delta AMS

0.8864

1.8957
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F.

HEDGE RATIOS WITH SECOND NEARBY FUTURES - DATA FROM 2009

Independent
Variable

Dependent
Variable

Intercept

Standard
Error

T
value

Approx
Pr ≥ │t │

Parameter
Estimate

T
value

Approx Pr
≥ │t │

SSE

Rsquare

DW
Statistic

0.8155

Standa
rd
Error
0.0225

2nd Nearby New
York
2nd Nearby New
York
2nd Nearby New
York
2nd Nearby New
York
2nd Nearby New
York
2nd Nearby New
York
2nd Nearby New
York
2nd Nearby New
York
2nd Nearby New
York

Australian Aindex
CA A-index

0.11020

0.0761

1.45

0.1485

36.28

≤ .0001

0.8123

2.1554

0.0804

0.9273

0.0219

42.32

≤ .0001

0.8354

2.0452

1.58

0.114

0.8855

0.0203

43.54

≤ .0001

0.7900

1.7732

0.0525

0.76

0.449

0.8770

0.0204

43.08

≤ .0001

0.7858

1.7283

0.08400

0.0552

1.52

0.1287

0.9231

0.0197

46.81

≤ .0001

0.8058

1.9518

0.04380

0.0527

0.83

0.4058

0.9229

0.0198

46.73

≤ .0001

0.8062

1.9563

WTX AMS

0.06720

0.0565

1.19

0.2353

0.8145

0.0212

38.43

≤ .0001

0.7377

1.7785

DSW AMS

0.04640

0.0508

0.91

0.3615

0.9081

0.0191

47.63

≤ .0001

0.8121

1.9050

SJV AMS

0.04160

0.0514

0.81

0.4192

0.9115

0.0193

47.28

≤ .0001

535.3032
55
335.6836
29
774.0715
33
778.6611
6
767.0059
31
764.2086
81
880.1232
84
712.1558
59
728.2293
93

0.09180

0.0523

1.75

ME A-index

0.08740

0.0552

MOT A-index

0.03980

South East
AMS
Delta AMS

0.8098

1.9152
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G.

NEARBY FUTURES BASIS CHANGE - DATA THROUGH 2004

Independent
Variable
South East
Delta
WTX
DSW
SJV
South East
Delta
WTX
DSW
SJV
South East
Delta
WTX
DSW
SJV
South East
Delta
WTX
DSW
SJV

Dependent
Variable
C/A
C/A
C/A
C/A
C/A
ME
ME
ME
ME
ME
MOT
MOT
MOT
MOT
MOT
Australian
Australian
Australian
Australian
Australian

Intercpt
0.1455
0.1173
0.1655
0.1417
0.1599
0.0823
0.0520
0.1154
0.0588
0.0849
0.1063
0.0790
0.1110
0.0930
0.1132
0.0192
-0.0421
0.052
0.0326
0.00633

Standrd
Error
0.2019
0.2131
0.2064
0.2022
0.2079
0.2758
0.2831
0.2549
0.2619
0.2724
0.2652
0.264
0.2401
0.2506
0.2626
0.2224
0.2193
0.2323
0.2259
0.2215

T value
0.72
0.55
0.80
0.70
0.77
0.30
0.18
0.45
0.22
0.31
0.40
0.30
0.46
0.37
0.43
0.09
-0.19
0.22
0.14
0.03

Approx
Pr ≥ │t
0.4756
0.5853
0.4277
0.4878
0.4467
0.7674
0.8556
0.6542
0.8240
0.7574
0.6907
0.7664
0.6465
0.7127
0.6688
0.9316
0.8490
0.8244
0.8861
0.9774

Parameter
Estimate
0.7143
0.5924
0.6436
0.6522
0.5307
0.3629
0.3049
0.5555
0.6026
0.3011
0.4622
0.4640
0.7040
0.5899
0.3965
0.7623
0.7437
0.6624
0.6834
0.6214

Standard
Error
0.17160
0.17060
0.16680
0.15720
0.14100
0.29570
0.28150
0.22370
0.27690
0.20850
0.22540
0.21130
0.19400
0.19490
0.17810
0.1848
0.1710
0.1863
0.1742
0.1485
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T-statistic
3.16258741
2.47245017
2.85851318
3.14885496
2.76382978
0.22725735
0.08312611
1.48323647
1.17623690
0.4441247
1.05057675
1.19592995
2.62886597
2.02668034
1.22627737
3.1250
3.3491
2.5556
2.9231
3.1845

Critical
Value
0.32%
1.84%
0.71%
0.33%
0.90%
82.19%
93.44%
14.96%
24.98%
66.05%
30.07%
23.98%
1.26%
5.04%
22.83%
0.37%
0.20%
1.54%
0.62%
0.32%

T
value
4.16
3.47
3.86
4.15
3.76
1.23
1.08
2.48
2.18
1.44
2.05
2.2
3.63
3.03
2.23
4.12
4.35
3.56
3.92
4.19

Approx
Pr ≥ │t
0.0002
0.0013
0.0004
0.0002
0.0006
0.2297
0.2876
0.0190
0.0378
0.1594
0.0474
0.0345
0.0009
0.0045
0.0322
0.0002
0.0001
0.0011
0.0004
0.0002

SSE
58.698411
64.994159
61.440967
58.819419
62.319001
67.302008
68.042607
58.379651
60.857746
66.045531
101.23924
99.747751
83.144897
90.362824
99.428943
64.026964
61.756249
69.893308
66.089368
63.400306

Rsquare
0.3189
0.2458
0.2871
0.3175
0.2769
0.0494
0.0389
0.1754
0.1404
0.0671
0.1021
0.1153
0.2625
0.1985
0.1181
0.3270
0.3509
0.2654
0.3054
0.3336

DW
Stat.
2.1147
2.313
2.3978
2.0493
2.0126
1.9913
2.0851
2.105
2.1366
1.8503
1.9191
1.9174
1.7982
1.7639
1.8621
1.3278
1.4171
1.4439
1.4199
1.1642
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H.

NEARBY FUTURES BASIS CHANGE - DATA FROM 2009

Independent
Variable
South East
Delta
WTX
DSW
SJV
South East
Delta
WTX
DSW
SJV
South East
Delta
WTX
DSW
SJV
South East
Delta
WTX
DSW
SJV

Dependent
Variable
C/A
C/A
C/A
C/A
C/A
ME
ME
ME
ME
ME
MOT
MOT
MOT
MOT
MOT
Australian
Australian
Australian
Australian
Australian

Intercept
0.0658
0.0668
0.047
0.0696
0.0696
0.0446
0.0450
0.0356
0.0437
0.0476
0.0406
0.041
0.0316
0.0398
0.0436
0.0430
0.0416
0.0285
0.0322
0.0337

Standard
Error
0.0501
0.0501
0.0526
0.0487
0.0491
0.0443
0.0442
0.0481
0.0429
0.0436
0.0453
0.0453
0.0490
0.0440
0.0446
0.0813
0.0812
0.0771
0.0768
0.0772

T value
1.31
1.33
0.89
1.43
1.42
1.01
1.02
0.74
1.02
1.09
0.89
0.91
0.64
0.90
0.98
0.53
0.51
0.37
0.42
0.44

Approx
Pr ≥ │t│
0.1897
0.1833
0.3727
0.1541
0.1571
0.315
0.3097
0.4606
0.3083
0.2748
0.3713
0.3656
0.5198
0.3666
0.3289
0.5977
0.6087
0.7123
0.6749
0.6627

Parameter
Estimate
0.6701
0.6721
0.3250
0.7504
0.7369
0.8487
0.8506
0.6608
0.8761
0.8671
0.8482
0.8501
0.6619
0.8751
0.8661
0.7936
0.7941
0.7212
0.8440
0.8386

Standard
Error
0.06630
0.06670
0.04230
0.06640
0.06720
0.03260
0.03260
0.02960
0.03180
0.03240
0.03340
0.03340
0.03020
0.03270
0.03320
0.0475
0.0474
0.0389
0.0451
0.0453
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T-statistic
9.107088989
9.076461769
6.68321513
10.30120482
9.96577381
25.03374233
25.09202454
21.32432432
26.55031447
25.76234568
24.39520958
24.45209581
20.91721854
25.76146789
25.0873494
15.7074
15.7532
17.5398
17.7140
17.5121

Critical
Value
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

T
value
10.11
10.08
7.69
11.31
10.96
26.04
26.1
22.30
27.51
26.8
25.43
25.49
21.95
26.79
26.12
16.72
16.75
18.55
18.72
18.52

Approx
Pr ≥ │t│
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001
≤ .0001

SSE
304.760959
305.245659
337.098941
288.374236
293.074465
492.599884
491.139872
581.845345
461.65863
476.163764
515.847999
514.391439
602.480836
485.694254
500.198877
594.925887
593.898878
535.383078
530.20944
536.305487

Rsquare
0.2271
0.2259
0.1451
0.2687
0.2568
0.5755
0.5768
0.4986
0.6022
0.5897
0.5639
0.5651
0.4907
0.5894
0.5771
0.4833
0.4842
0.5350
0.5395
0.5342

DW
Stat.
2.4528
2.4349
2.2486
2.4283
2.4315
2.1155
2.1017
1.9275
2.1105
2.1064
2.0848
2.0671
1.9164
2.0815
2.0797
1.9080
1.9159
1.8671
1.9824
1.9876

