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ABSTRACT OF THESIS

BASIS VARIABILITY AND ITS EFFECTS ON HEDGING EFFIENCY FOR
KENTUCKY FEEDER CATTLE

Kentucky plays a vital role in the beef supply chdihe cow/calf producers,
back-grounding operations, and order buying ingueste important parts of Kentucky’s
agricultural economy. Basis risk is an issue tlffaicts these groups in a negative way. A
good estimate of the expected basis must be alatlalmake hedging efficient.
Simulations were performed on Kentucky price datddtermine the effectiveness of
short hedging for Kentucky producers. A model wias ased to describe some of the
factors that determine basis levels. The reseawated that it is difficult to predict
basis within an acceptable range to make shortihgdygth futures efficient. Even
though short hedging reduced variability in neteyit was difficult to lock in a profit.
Various options and spread strategies were predastalternative hedging tools that
would protect cattle producers from unexpectedepdieclines.

KEYWORDS: Basis Risk, Price Risk, Feeder Cattleldting, Hedging Strategies,
Risk Management
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CHAPTER ONE: INTRODUCTION, BACKGROUND, AND OBJECTIV ES

Kentucky plays a vital role in the beef supply chdihe 2005 calf crop was
approximately 1.11 million head which ranks Kentpelpproximately 14 nationally in
the number of calves born (NASS). There are oved@Mcattle producers in the state
(NASS). Kentucky cattle production is characteribgch large number of cow-calf
operations and a smaller number of larger sizedraciding operations. Cow-calf
producers maintain a cow herd and produce a oagif ance each year. Backgrounding
operations purchase calves from cow-calf produaedsfeed them forage and rations to
grow them up to the 600-800 pound range that tsisi@ for feedlots. Some calf
producers retain their calves to be weaned and @paztinded to feeder cattle size on
farm while other producers sell their calves tokdgmounders at weaning. Calf production
and feeder cattle backgrounding have proven taibeessful businesses for many
farmers in Kentucky.

The prices received by farmers for their feedetleaary each year due to many
supply and demand factors. This variability in prieads to variability in income for
each individual. Prices occasionally dip below kesen levels causing producers to lose
money. This variability and risk of loss makes tne difficult to make future production
decisions. Since it is inefficient and costly foogucers to make large swings in herd
size from year to year, producers need an acctowdeast of future prices in order to
make efficient production decisions. It is essénhiat the producer understand the
relationship between cash and futures prices tbbeto form such a forecast and

possibly benefit from using futures hedging strageg



With a large number of smaller producers in Kekyubhe cattle marketing link
in the beef supply chain is of large importancetl€anarketing companies, also known
as order buyers or cattle dealers provide cashehagidity by purchasing cattle from
auction markets and private sales with producerthe case of feeder cattle, order
buyers assemble load lots of cattle for sale amhsnt to the major cattle feeding areas
in the Midwest. These companies and their feedlstamners stay in close contact with
each other and feedlots will generally give ordermdividuals at the company to buy a
certain number of loads of feeder cattle each veeekonth. This is where the name
order buyer originated. Order buying companies nmkeey by charging a commission
to the feedlot on loads of cattle they purchasetorent delivery. Some buyers keep an
inventory of cattle purchased for future delivengldry to profit by forward selling the
cattle at profitable levels to feedlots or attemaptock in profits with feeder cattle futures.
Order buyers and dealers must have a good undeénstgof the relationship between
futures and cash markets in order to find proféabhding opportunities.
Basis and its Importance

Cash and futures markets are linked by the basspread between them. Basis
is defined as: Cash price minus Futures price.SBsaimiply reflects specific local supply
and demand conditions whereas futures prices taflearall supply and demand for a
commodity. Basis typically changes over the coofse year. This is described as the
time dimension of basis. An example of basis chamgver time would be an increase in
stocker cattle prices in the spring relative tofgretler futures price due to greater
demand for stocker cattle by backgrounders. Theadens greater in early spring

because that is when pastures start growing entousiipport cattle. Buyers compete for



the stocker cattle to take advantage of the nesosegrass. On the other hand cash
prices typically fall relative to feeder futuresqas in the fall because that is when the
largest supply of calves comes to market. Basigisally different across markets in
different areas of the country. This is known asgphace dimension of basis. Basis is
different across locations for a variety of reasétegional supply and demand

conditions such as differences in quality of capl®ximity of the market to feedlots and
back-grounders, the size of the market, and weathemts are some factors that make the
basis different across locations. The following¢athows the average basis levels for
selected states around the country. Basis levedsttefollow a seasonal trend over the

year within a given market, but the levels acrosskets differ.

Table 1.1 Four Year Average Basis for 600-700lb Fder Steersat Selected Markets

Central Amarillo, West OK

Month Ky. X Colorado KS City  Montana
Jan 2.97 4.02 5.46 3.97 4.14 4.87
Feb 4.93 6.03 8.07 5.91 7.10 8.47
Mar 7.37 7.83 9.41 8.07 10.24 10.34
Apr 8.36 6.76 10.62 9.80 11.21 12.34
May 6.23 6.18 9.99 7.86 9.34 11.47
Jun 7.09 5.72 7.67 4.89 8.16 10.22
Jul 6.15 4.75 5.96 6.91 8.96 5.42
Aug 3.25 3.37 4.37 5.67 6.82 4.29
Sep 1.95 1.24 2.60 3.85 6.20 3.57
Oct -0.17 -2.61 0.36 0.13 3.77 1.35
Nov 1.20 1.04 1.47 1.28 4,99 0.34
Dec 2.63 2.12 3.90 3.21 6.39 2.69

Average 4.33 3.87 5.82 5.13 7.28 6.28

A reliable basis relationship is essential foddiag to be an effective tool in
reducing price variability and locking in profit&prices. At the time a hedge is placed,
hedgers must be able to predict the basis atrtteedi the cash sale within an acceptable
range (Tonsor, Dhuyvetter, and Mintert). This aspeextremely important to hedgers

because the foundation for hedging is that baskt imeleasier to predict than outright



price movement. Historical basis estimates sudhrae and five year averages for a
given local market are commonly used to prediaireibasis levels (Stasko).

The basis formula can be rearranged to read: C&sdsrs + Futures. If producers
know the estimated historical basis for the timequkthey will sell their cattle, they can
simply add it to the futures price representingrtienth the cattle will be sold to arrive at
an estimated cash price. This will give produceckearer picture of whether they can
lock in a profit or not as long as they know thedkeven price for their cattle and have
an accurate estimate of the expected basis.

While futures and cash prices almost always movbkersame direction, some
times it will not be a one for one relationship.ribg times of bullishness in the market
the cash price will generally rise faster thanftitares price or cash prices will fall
slower than the futures price (Stasko). This isvkmas basis strengthening and can result
in a market that discourages holding productiofutore time periods. During times of
bearishness the cash market will generally fatiefathan the futures market or cash
prices will rise slower than the futures price €&t@. This is known as basis weakening
and can result in a market that encourages proslticédrold production into future time
periods. Basis strength works in hedgers’ favogiving them a larger gain or smaller
loss in the cash market than the correspondingdogsin in the futures hedge.
Alternatively basis weakening hurts hedgers byrgjthem a larger loss or smaller gain
in the cash market than the corresponding gainss in the futures hedge. Basis
historically narrows at certain times of the yead avidens at others due to seasonal
supply and demand conditions in the cattle ma&eitne examples would be basis

strength in the spring as demand for stocker cstitieulates the cash market for feeder



cattle while the futures market generally getsstasice from anticipated higher supplies
of live cattle in the summer months. In the latmmer and fall basis generally weakens
as seasonally larger supplies of feeder cattle wergthe cash market while futures start
to look toward holiday demand later in the fall.

Changes in the basis that are not consistent hlhnistorical patterns are known
as basis risk. A hedger exchanges price risk ferltasis risk which is seen as smaller
than outright movements in price. The cost of heggiomes from a lower average net
price in exchange for eliminating price risk. Eiiot hedging relies on the idea that basis
is more predictable than outright price movemdrtakis is not more predictable, then
the hedger has not reduced any risk at all (Mintert
Goals and Obijectives

This research has four main goals. The first go&b iexamine the basis
relationships for six Kentucky markets to evaluhte effectiveness of short hedging.
Hedging simulations were performed for 4 differkatige lengths at each market for five
feeder cattle weight ranges. The results are predém mean-variance tables and tested
to see if short hedging achieved its purpose othavg the variability in net prices, thus
reducing income variability and making producti@ctigions easier. The next objective
was to determine hedge ratios for different weigliteeder cattle. A hedge ratio is the
optimal futures to cash position that minimizestbeariance between the cash and
futures price changes relative to the varianceitfrés price changes (Stoll and Whaley).
Typically a hedge ratio of one is assumed for rhestying strategies. That is a one to
one relationship with respect to futures and caitipn size. The reason for determining

hedge ratios was to see what ratio of futures jposib cash position sufficiently reduces



price risk for weights of feeder cattle that do m&et feeder cattle futures specifications
as a large portion of the feeder supply does net w@ntract specs. The third objective
was the construction of a model to describe sonteeofariables that affect the basis
level for the Kentucky markets under study. The elodhs designed to give market
participants an idea of some of the factors thiacaKentucky feeder cattle basis and the
amount of impact. This model may also be usednm fo forecast of basis as compared
to historical basis levels. Having an accurateveste of expected basis is essential to
producers, order buyers, and broker/dealers attegt lock in a profit with feeder

cattle futures. The last objective is to presenépiial hedgers with advice on choosing a
commodity broker and introduce some alternativeghmegistrategies. These strategies
should be beneficial to producers, order buyersdmaders whether or not basis can be
predicted within an acceptable range. The straseggetion will focus on a technique
using spreads in the live cattle market as a plessibbss hedge for feeder cattle. Several
different option strategies will also be presertiteat may be of lower cost than using

short hedges.

Copyright © Nathaniel J. Routt 2006



CHAPTER TWO: LITERATURE REVIEW

Many economists use deferred futures as an estimhdéte cash price for future
time periods. As long as the basis remains preaet@nd the futures market is efficient
this approach is an excellent way for produceffetecast cash prices (Kastens and
Dhuyvetter). As far as actually being an accuraterate of the cash price for some
distant month in the future on any given day, iymat be that great because so many
aggregate production decisions are not known atuldwemand is hard to predict.
These issues make it especially difficult to fostaash livestock prices.

A good forecast is one that incorporates all infation available at that time and
makes the best estimate of what prices should heure if those conditions hold.
Difficulty arises because there are many unknowtofa that will almost certainly affect
the accuracy of the forecast. Issues such as uaexpborder openings/closings and the
level of herd building certainly have made it heogredict feeder cattle prices in recent
years. While deferred futures may not be a goadchast of where cash prices will be at
the time of expiry, they do incorporate all knowformation at a point in time. This
makes them as good as any private forecast ofgrideferred futures prices are
commonly used by producers to help make productemisions. Extension professionals
also use deferred futures prices in research (Kasted Dhuyvetter).

Previous studies on Basis Variability in Kentucky

Bobst did a similar study of basis variability hretfed cattle market and slaughter
hogs in 1974. His study dealt with location basigability. Bobst defined location basis
variability as a distortion in hedging results tbaturs because of a hedger’s location at

some point distant from a futures contract deliyamint (Bobst). While price is hard to



predict at any given market, the difference betwmankets should be stable over time
and be approximately equal to transfer costs wileefegt spatial competition exists.
Spatial market efficiency holds when markets hastdgat information, sufficient

liquidity in buyers and sellers, no rigidity in trgportation costs and relatively
homogenous products (Bobst). In reality these ¢mmd do not hold perfectly, so
imperfect spatial competition is expected to existation basis variability may or may
not be present however. Each individual market rhastxamined to see if price variance
is truly different across markets. If location isagriability exists, it is an empirical
guestion whether it has a significant effect ongnegl results. If cash prices and futures
prices are not correlated enough with each otleslgimg can be rendered ineffective as a
price risk management tool. It can actually rediheenet price received and increase the
variability of those prices. The way of testing segnificant location basis variability is
through testing for equality of variance acrosskets. Bobst explains that while mean
prices can and should vary across markets becdtismeportation costs the variance of
those means should be statistically equal if lacaliasis variability is not a problem. The
Bobst study used 11 different hedge lengths anfferent grade/sex combinations for
fed cattle. The markets studied were Kentucky, Giepand the Southern Plains area of
Texas and Oklahoma. Currently there is no defieeldchttle market in Kentucky or
Georgia. The Southern Plains area is still a veyartant cattle feeding region in the
US. Hedging efficiency was impacted by locationibasariability for all the markets
studied. Although hedging was deemed to increaseahibity of returns for some classes
of cattle, Bobst argues that hedging with futurey still be a viable strategy because it

transfers price risk away from the hedger (Bobst).



O’Bryan did a similar study of basis variabilaypd hedging efficiency in 1977 for
Kentucky feeder cattle. O’'Bryan chose several sdgk lengths based on standard feeder
cattle back grounding procedures. He used 16,201 32 week hedging intervals for
simulated hedges. He examined location basis vhtydietween the Bluegrass market,
Bowling Green market, Louisville market, and thel@loma City market. Of these the
Louisville market is no longer in operation, butla time was the largest auction market
in Kentucky. In all markets hedging reduced thealality of returns and reduced the
average net return for feeder steers that met@actrgpecifications as could be expected.
In some weight classes and certain markets hedgitually increased the variability of
returns and reduced the average returns. Six endewndred pound heifers at the
Lexington market and Louisville market showed loweturns and higher variability for
16 and 24 week hedging programs. Four to five heshgpound heifers at the Louisville
market had more variable returns and lower averaigens also. These results were
harmful to hedgers because they were worse thgplystiaking the cash price at the time
of sale. Hedging totally defeated the intended gbatducing price risk in this case. This
indicated that it was not worth doing a short hefiigehose classes of cattle sold at the
Lexington or Louisville markets. It is expectedtthadging will reduce the net price, but
it is also expected to reduce the variability afdh prices resulting in more stable returns
for the hedger. It is possible that these resw@fypbkned because lightweight heifers are
far from feeder futures specifications. It couldahave been the case that the number of
lightweight heifers was too small to have an effitimarket test.

As a second goal of his thesis O’Bryan did obseiaenward bias or

“backwardation” in the feeder cattle futures makiatilar to what Kolb, Kastens and



Schroeder found. He offered an explanation of Iperointerest and trading volume in
the feeder futures market as a possible causemél@ problem faced by the 32 week
interval was a lack of liquidity in the deferreceter futures contract. Some days would
pass without a single trade in the contract 8 n®otit. Open interest was much less in
1977 than it is today. For example in March of 18pén interest averaged between 4000
and 5000 contracts. In March of 2006 open intdrastaveraged between 34,000 and
37,000 contracts. Volume and open interest are rhigtter now in feeder cattle futures
than when O’Bryan did his study and it should b&ierdfor a hedger to place a hedge in
one of the deferred months now.
Discussion of Market Efficiency in Livestock Markes

Market efficiency can be defined as a market tloaischot offer arbitrage
opportunities. The issue of market efficiency ittlesfutures has been debated in the
literature several times in the past (Kolb, Kastemd Schroeder). Studies have been
performed to test various trading programs to el can repeatedly extract profits
from the market. (Kastens and Schroeder) The meshltw that the trading programs
were able to provide consistent positive returomfa set of historical data, but were
unable to show profits when applied to out of samata. This adds credibility that the
cattle futures market is efficient. Market effic@gngenerally increases as open interest
increases. Open interest in cattle futures has yrawstantially in recent years due to
increased involvement of both commodity funds ammhimercial hedgers. Open interest
in both live and feeder cattle futures are morea tth@uble what they were when many of
the market efficiency tests were performed inclgdime Kastens and Schroeder in 1995.

Based on the increased liquidity and informatioailability it is likely that live cattle

10



and feeder cattle futures are more efficient tihay tvere five to ten years ago. It is more
likely now that there is little to no bias in bd#eder and live cattle futures. They provide
good opportunity to hedgers of all sizes due tartkhecased liquidity and efficient

pricing.

On the other hand Kolb tested for “normal backwtoaé and found significant
statistical evidence of its presence in feederlaedcattle futures. The term normal
backwardation was developed by John Keynes andsriefehe idea that long speculators
earn a premium from short hedgers over time inregunarkets (Kolb). The futures price
would consistently stay below the cash price uh#@lcontract moved close to expiration.
This caused futures contracts to gain into expsryhay adjusted to converge with the
cash price. Under this scenario it is assumed $teaigers’ main goal was risk aversion.
They would be willing to sell futures at a discotmthe current cash price in order to
have price protection. Kolb did not consider theecaf differing risk aversion levels for
individuals on a risk efficient frontier. Keyneswddoped this theory in the 1930’s and
didn’t have the tools that are available todaye&i for market efficiency. His theory used
the simple assumption that all speculators werg & hedgers were short. Keynes did
not address the situation when there are bothhewdlgers and short hedgers and the case
of speculators on both sides of the market. It d@dem that as markets have become
more diverse and information is cheaper to acgheiebackwardation would not hold in
any commodity market. However, the question of Wwhebackwardation is normal or
not is still unsatisfactorily answered sixty yeafter Keynes developed his theory

according to Kolb.
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Some commodities such as Cattle, hogs, and feedhilsit strong evidence of
backwardation (Kolb). Kastens and Schroeder foumdas results in their test of market
efficiency in live cattle futures. On the other Haenergy futures showed strong
statistical evidence against backwardation (Kdlliher commodities such as grains and
metals did not show strong statistical evidendaeeitvay (Kolb). It makes sense
intuitively that livestock futures would gain inéxpiry. Since production decisions made
each day by producers affect future cash priceshiaird to predict where cash will be
two or three months in the future and extremelfiaift six or eight months out. Due to
this type of uncertainty it may be possible thatréhis a discount built into livestock
futures.

It is feasible that no discount or premium wouldsefor some commodities such
as grain because production decisions cannot begeldaafter planting season. It also
makes sense that energy markets would show thestpmd backwardation. Since
fossil-fuel energy is non-renewable and supplyoisstantly being depleted it is possible
that premiums would be built into the market fauhe delivery. The results that Kolb
found seem feasible even though no sweeping cdoalean be made about
backwardation. It may be sufficient to say thatkveardation is normal in some markets
on average and not normal in others on averagsrite commaodities it may show up in
some years and not in others. It is not a defiaiimswer, but may be of some use to the
hedger for background information. In feeder catid live cattle futures the short
hedgers may be risk adverse enough to be williigrseat discounted prices. They may

be willing to take a lower price in exchange fowér variability in returns. This is
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consistent with Keynes theory, but does not addoegshedgers such as beef packers

and meat wholesalers.

Copyright © Nathaniel J. Routt 2006
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CHAPTER THREE: HISTORY OF THE CME FEEDER CATTLE FUT URES
CONTRACT

The CME started trading feeder cattle futures in1l@hich was two years after it
introduced live cattle futures. These contractied#d from the contracts on storable
commodities that had dominated for many years. &@Inesv contracts offered producers
of cattle a way to manage risk and also offeredpéors a chance to make profits from
the cattle industry without having to actually pfhaise physical cattle. At the time the
contract was 42,000 pounds in size. The contracshmre changed to 50,000 pounds to
more accurately reflect a semi truck load of feexddtle.

Starting with the September 1986 contract, feedtlecfutures changed from a
delivery contract to cash settlement (Elam). Thenge from delivery to cash settlement
was made to eliminate grading disputes on delivegeder cattle and lower basis risk,
according to Kilcollin, Elam, Schroeder and Mintetudies performed after the change
to cash settlement support the hypothesis of ldasrs risk with cash settlement (Paul).
Cash Settlement Index

The calculation of the cash settlement index isartgnt to ensuring an efficient
market. USDA market reporters attend auction dadds in a twelve state region
encompassing most of the Midwest and provide argmn of cattle that sold as well as
the price of those cattle. The twelve states aodor@do, lowa, Kansas, Missouri,
Montana, Nebraska, New Mexico, North Dakota, OklahpSouth Dakota, Wyoming,
and Texas. The cash settlement feeder cattle isdmdculated from data obtained from
USDA market reports from those twelve states. Gedygler steers that meet the weight

range and quality standards of the index are irrdudCurrently the index includes #1
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and #2 large and medium frame feeder steers frdm®B49 pounds excluding any
animals denoted as fleshy or value enhanced. Tdexiis a seven business day average
of the cash prices weighted by the weight of thdeca

The index has two pieces and is calculated aswstlio
(Total # head *average weight * average price altdollars for each sale location).
Seven days worth of total dollars is added togetitheet the numerator in calculating the
index. The denominator of the index calculatiothis total weight. It is calculated as:
(Total head * average weight = total weight forteaale location)

The total weight for each sale location is addegtioer to get the cumulative total
weight for that day. After seven days of data aléected and aggregated the formula
then can be stated:

(Seven days total dollars/Seven days total weight).

The value that comes from this formula is usedaghcsettle the feeder cattle
futures contract. The oldest day data is deleteabilne index when a new day is
included. The published index is always for thevjnes day because generally it takes a
day to get the market reports collected from eabh Iscation. Some nimble traders can
figure the index within 20 — 30 points before ipisblished, which keeps the spot feeder
contract fairly priced going into expiry.

Recent Changes to the Cash Settlement Index

The CME staff has approved a measure that willitkelcattle that are denoted as
calves by market reporters in the index startingpwie March 2007 contract in order to
provide a larger sample of cash feeder prices.cbheern is that during certain times of

the year the index may not accurately reflect ¢astler prices due to the small number

15



of feeder cattle included. At times the numberattle in the index has fallen below
15,000 head. The maximum number of contracts aliopes trader in the spot feeder
month for the last ten days of trading is 300 whiglresents about 20,000 head of feeder
cattle. Many of the trading firms at the CME do n@int to see the limit lowered, so
including more cattle in the index is seen as a twdieep the 300 contract limit viable.
Typically larger traders start reducing positioresseveral weeks before the 300 limit
takes effect. This results in orderly liquidatiditloe spot month. Typically less than
3000 contracts are left open at expiry to be catited with the feeder cattle index. Firms
at the CME want to keep the limits large becauseieases market liquidity and adds to
exchange and trading firm profitability.

One issue that some market participants have reéssbe possibility of
expanding the cash index reporting area to mone ttie current twelve states. Although
the CME opinion is that this is not necessaryeitainly would add more liquidity to the
index. Adding states such as Kentucky to the feedttle index should decrease basis
variability and improve hedging efficiency. In théure it may be necessary to include
some Eastern and Southeastern states if the mez#sanding “calves” fails to add
enough feeder cattle to the index. Most feedelecptbduced in the Southeast are
shipped to the Midwest and Plains states for fingland it makes sense intuitively to
include them in the calculation of the feeder eatidex.
Trading Environment

In the early days of trading cattle and feedetlefttures the volume and open
interest were small when compared to today. Infoionavas not as widely or quickly

available, which kept many people from trading sing these new products for risk
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management. In those early days the main players bexf packers, professional floor
traders and large feedlot operations. In the 19ftdtanes were made by professional
traders with the help of inside information fronusees in the beef packing industry
(Bromagen). Many of the veteran traders of thatsesathat it is much harder to trade the
market now because of the increased liquidity asasparency in the market
(Bromagen). This is anecdotal evidence that the&ketdras become more efficient over
time as market information has become availablekdyio anyone. Transaction costs
have been reduced significantly due to the inteanetdiscount trading firms and due to
the wide number of participants in cattle and feedgtle futures. Commodity hedge
funds have dramatically added to the liquidity iamyp commodity futures markets. Gone
are days when floor traders could team up withdhge beef packers to force the market
in the direction they wanted. Floor traders somesrny to press the market into sell
stops or buy stops in order to get the market nginrtheir favor when volume is light,
but increased liquidity has made this strategyasagprofitable as it once was (Brooks).

It has been said that the commodity funds manipula market and force it in
the direction they want it to go, and that canrbe for a while because they have so
much capital to apply to their position, but thetsmonth will conform to the
fundamental conditions of the market as expiry aie@ommodity funds sometimes
referred to as hedge funds are today’s “giant elef#i in the market that move at
various times for a variety of reasons. Fund marmyes into the market from various
sources. Some major sources are pension plansahfiutuls, insurance companies,
institutional endowments, a few wealthy individuatsl proprietary trading firms. For

the most part commodity funds do not seek the smadtividual investor. They do
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distort prices and spread relationships at timesttis creates opportunities that
professional floor traders exploit to their adv@ataThe end result is that prices and
spreads return to levels that are justifiable gittenfundamental conditions in the
market. Market efficiency is achieved even with condlity funds as today’s largest
participants in cattle and feeder cattle futuresn& producers condemn the commodity
fund traders as manipulators that hurt the cattdestry, but the funds really help by
providing good hedging opportunities and extraitigy to offset risk.

Electronic Markets and Liquidity Issues

The CME now offers electronically traded contramsfeeder cattle and live
cattle (CME). They trade at the same time therpded products trade and are identical
in all aspects to the pit traded contracts. The Gid&igned five market makers to
provide liquidity in these markets in January 206 the hopes of increasing the use of
these markets. Their use has grown, but voluméyraxkeeeds one thousand contracts
per day for both live and feeder contracts togetAsiong as the pit traded and
electronic markets trade at the same times itlikelg that the electronic markets will
achieve much popularity. If the electronic markeasled during times when the pit
traded markets were closed, (similar to the graiaskets), a modest amount of interest
in them could be stimulated.

Live cattle and feeder cattle futures are diffefemtn many of the financial and
even other agricultural futures markets becausgdhe smaller and the desire to move to
an all electronic market has not arisen. In manghefcurrency, interest rate and stock
index futures contracts the major market is theted@ic market and in some cases it is

the only market. One main advantage to the eleictroarkets is extremely fast order
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execution and fill reporting, many times less tbae minute. However, this aspect is
more important to the speculator than the hedgerdst cases. The floor traders at the
CME also value their jobs and may be resistantdoenelectronic trading in the cattle
and feeders. One floor trader described the sitnas a small, close knit group of people
that like things the way they are (Cawthorne). Qirse if trading volume becomes
overwhelming it may be necessary to execute macdef on the electronic platform in
the future. This may be happening in the graingoismes and open interest are much
higher in those markets. With the current systecait take more than an hour to get
filled orders reported to customers in the corn smybean market when trading is heavy.
The problem arises when floor brokers get a stélaglyof orders to fill and don’t have
the time to stop and report fill prices. It is pbss that cattle and feeders could get to that
point, but the current system still functions welimost market conditions. Only when
trading volume is extremely heavy it can take nthes an hour to get fills reported.
Liquidity in the feeder cattle market is more ofiasue than in the live cattle
market. Open interest is almost eight times graattre live cattle market. This would
indicate that commercial interest in feeder cdtttares is not as good as it could be.
According to Elam (1986), only a small portion bétUS feeder cattle supply is hedged
using feeder cattle futures. Elam blamed the ldakse on problems with the physical
delivery contract. It has been 20 years since tiract switched to cash settlement and
interest in the contract has increased, but atij§ Ibehind the live cattle market. It is
possible that some feeder cattle are hedged withchttle contracts, but unlikely that a
large number are hedged this way. There couldJagiaty of reasons commercials are

not fully utilizing the feeder cattle futures caantt. Feeder cattle production is less
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concentrated than live cattle production and asalt it may be less likely that smaller
producers will use futures to hedge. Since thendefn of feeder cattle includes more
than just 650 to 849 pound #1 steers it could Issipte that producers may be leery of
using feeder cattle futures to hedge animals tbatad fit the contract weight or grade
specifications. Prospective hedgers may also fegldasis risk is too great for their
individual market to make hedging a risk reducingvaty. It may be possible to increase
producer use of feeder cattle futures and optiatts @ducation about the benefits of

reducing price risk.

Copyright © Nathaniel J. Routt 2006
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CHAPTER FOUR: DATA ANALYSIS AND METHODOLOGY

My hypothesis is that feeder cattle basis is ptatile enough to make hedging
with feeder futures a profitable and price riskugdg activity when dealing with load
lots of feeder steers and heifers. A load lotgsaup of cattle that is large enough to fill a
semi truck trailer. This is the way cattle are sf@orted from Kentucky to the major
feeding areas in the Midwest. Selling cattle irdlé@ts eliminates the need for order
buyers to piece loads together. This can lead t@ rafficient bids because a load lot is
immediately ready for shipment. In the case of sgralups of cattle the buyer can’t
immediately ship them so bids may reflect a distoelative to the market for load lots.
Also if a buyer needs to finish a load lot the tndy reflect a premium relative to the
market for load lots. The end result is that theidfor smaller groups should be more
volatile than the basis for load lots.

The method of analysis would be to calculate basisegional Kentucky markets
using individual groups of cattle sold at thoseatiins. Then, short hedging simulations
would be performed to see if price risk was reduoegroducers selling in those various
regional markets. This should help answer the gquesis hedging with feeder cattle
futures efficient for the Kentucky producer?” wilcertain degree of accuracy.

One consideration is the risk preference of arviddial producer. A risk adverse
individual may be willing to stay 100% hedged attdmapt to adhere to the hedge ratio
that represents the grade and weight cattle thibyg&li. Many others may opt to hedge
only a portion of their cattle, leaving the resenpo benéefit if prices rise. Others may
evaluate the situation with each set of cattle they or raise and make a decision

whether to hedge or not based on their own expentabr an expert forecast.
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Data Description and Hedging Simulations

The data used in my model was collected from weKklgtucky Livestock and
Grain Market Reports from October 2000 to Janu@Q352 The data are prices of feeder
steers and heifers that sold in individual lotableast 20 head. The markets included
were Bluegrass, Bluegrass CPH, Ky-Tenn market ithf&) KY, Producers Owenton,
Producers Paris and Paris CPH. The Bluegrass CBIPams CPH were special sales at
those locations of weaned calves and feeder ¢htitdhat had been through a quality
enhancing program. Of special note is that the ¥gnn. market in Guthrie, KY is an in-
weigh market. The cattle are weighed as they aaiibe sale rather than when they
enter the sale ring. Between the time the cattigeaand are sold they will lose weight
and knowing this, buyers will discount the pricéislis a reason why the average price is
lower at the Ky. Tenn. market.

The Oklahoma City market data came from the Livdstdarketing Information
Center. It is compared to the Kentucky marketslfiostrative purposes. The Oklahoma
City market was chosen over other Midwestern marketause of the large volume of
cattle that are sold there each week and the poogpat it is an efficient market. The
data for all futures prices originally came frone t8BME, but were obtained from the
Livestock Marketing Information Center

The following tables show the results of hedgingudations for each Kentucky
market and the Oklahoma City market. These sinanativere performed by assuming
producers hedged their cattle 4, 5, 6, or 8 mobétisre the date of the cash sale. The
choice of these time periods is consistent withouer back-grounding lengths (O’Bryan).

The short hedge was placed at the closing pritkeeoflay 4, 5, 6 or 8 months prior to the
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cash sale. These hedges were then lifted on tleeofithe cash sale and the hedge
revenue added to the cash price. The results éondhhedge strategy are presented for
comparison purposes to show that hedging reducee yariability on average for the
more liquid markets.

The Bartlett test was used to test for equalityasfance across markets within
each of the four strategies and the no hedge brpése strategy. The Bartlett test is

based on an approximation of the F-Distributionx@ and Massey).

Table 4.1Cash and Short Hedging Results for 650-849 Pound &ger Steers That
Meet CME Contract Specifications

BG F -

Market Bluegrass CPH Ky.-Tenn Owenton Paris Paris CPH OKC Stat

Cash Price

Mean 89.82 92.69 88.66 87.44 90.71 100.58 94.73

Variance 146.42 117.93 146.03 136.54  157.49 69.46 14581 0.92

number of 0.18*

observations 1310 53 202 90 183 18 432

Hedging revenue

Statistics

8 month

Mean 84.69 85.69 82.87 85.03 86.37 88.31 90.32

Variance 34.26 41.02 37.16 33.48 31.58 27.44 33.41 0.45
.35*

6 month

Mean 85.23 87.73 83.8 85.2 86.64 95.26 90.82

Variance 46.26 85.16 47.04 43.25 42.71 125.59 47.39 3.99
23*

5 month

Mean 85.81 88.92 84.4 85.74 87.09 98.6 91.28

Variance 57.71 102.46 56.31 55.89 54.68 142.76 59.22 3.29
A13*

4 month

Mean 86.41 90.43 84.99 86.01 87.59 98.64 91.81

Variance 67.4 103.38 68.27 66.93 69.96 149.88 73.07 2.06
.28*

The F- critical value is 2.09 at the= .05 level
* These are the F — Stat values when Bluegrass &fHParis CPH are ommitted

The previous table represents prices for feederstbat meet the contract

specifications for the CME feeder cattle futurestcact. There is no significant
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difference in variances across markets for theadgh strategy. This is consistent with
the theory introduced by Bobst that variances shbelequal across markets. It gives
some credibility to the smaller Kentucky marketsttthey are efficient when groups of
20 head or more go through the sale ring. The neesfor the 5 and 6 month hedging
simulations do show statistical differences in &ace of price across the seven markets.
Without testing each variance individually agaitgt other variances it is not possible to
tell which variances are different and which araaexcept that the high and low
variance of the group are unequal (O’'Bryan). ThesRaPH results show lower average
price and higher variance for the 4, 5, and 6 mbetthging simulations as compared to
the no hedge strategy. These results indicatéhdging was ineffective at the Paris
CPH market for those three hedge lengths. BotlBthegrass and Paris CPH sales
suffered from a small number of observations. likisly that this had an impact on the
results. The Bartlett test was run omitting theegjtass CPH and Paris CPH markets and
the F-stat has a star beside it under the origaslstatistics. The results showed no
significant difference in variance at the 95% cdafice level for any of the hedging
simulations across markets. These results favongbeof feeder cattle futures as a price
risk management tool for Kentucky producers inrttae liquid markets for feeder steers

that weigh between 650 and 850 pounds.
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Table 4.2Cash and Short Hedging Results for 400-500Ib. Stoek Steers

BG Ky.-
Market Bluegrass CPH Tenn OKC F - Stat
Cash Price
Mean 108.28 111.49 101.97 113.48
Variance 152.29 293.84 160.96 163.92 0.75
0.18*
Number of
observations 38 12 287 216
Hedging revenue
statistics
8 month
Mean 100.39 104.79 96.22 109.07
Variance 91.08 167.72 95.49 70.38 1.79
1.42*
6 month
Mean 101.5 105.8 96.57 109.57
Variance 103.71 280.47 112.69 96.01 3.07
0.57*
5 month
Mean 103.58 106.19 97.18 110.03
Variance 134.97 320.1 125.79 110.89 2.84
0.45*
4 month
Mean 105.07 106.87 97.85 110.56
Variance 137.39 325.64 133.76 122.84 2.57
0.31*

The F- critical value is 2.09 at tlwe= .05 level

* These are the F — Stat values when Bluegrass &fHParis CPH are ommitted

These results are similar to those for contract speers, but hedging was

ineffective for the 4, 5, and 6 month hedge simaiet at the Bluegrass CPH market. It is

reasonable to believe that basis variability wdadchigher for cattle that do not meet the

contract specifications and that is shown in thidd¢. However, when Owenton and both

CPH markets are left out, no significant differenteariance is present as indicated by

the F-stats with stars beside them. The numbebsdmwations is small for Owenton and
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both CPH markets which may exaggerate the variartus.is why they were left out of

the table

Table 4.3Cash and Short Hedging Results for 801lbs. and Gréar Feeder Steers

F-
Market Bluegrass Owenton Paris OKC Stat
Cash Price
Mean 85.58 84.97 84.88 87.97 0.98
Variance 149.2 114.98 122,58 130.96
number of
observations 1231 37 98 216
Hedging revenue
statistics
8 month
Mean 80.95 80.78 82.51 83.05 9.76
Variance 40.28 25.4 20.4 21.05
6 month
Mean 81.55 82.92 82.3 83.56 4.53
Variance 49.06 63.02 29.58 34.07
5 month
Mean 82.02 83.97 82.6 84.02 2.84
Variance 60.35 82.74 44.13 45.31
4 month
Mean 82.42 84.58 82.67 84.55 2.43
Variance 75.41 81.47 52.05 57.82

The F- critical value is 2.09 at tlne= .05 level

The results for 800 pounds and greater feederssgbew differences in variance
for all of the hedge simulations across market&rBwhen Bluegrass CPH and Ky-Tenn.
are excluded the hypothesis that the variancesaral is rejected. The Bluegrass CPH
market had variances that were higher than theedgédstrategy for the 4, 5, and 6
month hedge strategies. However, it is hard to naailyeconcrete statement about the true
effectiveness of hedging 800 pounds and greatdefemattle for the Bluegrass CPH

market because of the small sample size.
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Table 4.4Cash and Short Hedging Results for 400-500Ib. Stoek Heifers

BG Ky.- F-
Market Bluegrass CPH Tenn Owenton OKC Stat
Cash Price
Mean 95.12 101.3 92.85 93.4 100.6 0.85
Variance 177.44 234.2 156.8 107.87 153.8
number of
observations 63 16 451 11 216
Hedging revenue
statistics
8 month
Mean 88.94 92.92 88.27 90.45 81.56 21.84
Variance 87.49 133.31 83.2 144.87 20.69
6 month
Mean 89.61 95.34 88.63 90.64 96.7 2.96
Variance 118.71 213.33 96.45 149.09 88.73
5 month
Mean 91.19 96.46 89.33 91.33 97.16 2.74
Variance 156.61 236.66 111.03 166.28 102.5
4 month
Mean 91.43 98.24 89.7 91.88 97.68 2.26
Variance 163.21 236.92 116.58 190.94 114

The F- critical value is 2.09 at tle= .05 level

The results for lightweight heifers show signifitdifference in variance across
all markets for the four hedging simulations. Ilikely that the further the cattle are from
contract specifications the greater the possihiligt basis variability will be an issue.
For the Bluegrass CPH market the price variancehigteer for the 4 and 5 month
simulations. Price variance was higher for all foadge simulations for the Owenton

market.
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Table 4.5Cash and Short Hedging Results for 501-600Ib. Stoek Heifers

BG Ky.- F-
Market Bluegrass CPH Tenn Owenton Paris OKC Stat
Cash Price
Mean 89.78 98.87 88.05 93.96 86.67 945 1.47
Variance 114.78 142.34 138.25 116.4 7221 141.4
number of
observations 195 34 384 20 39 216
Hedging revenue
statistics
8 month
Mean 84.47 90.4 82.41 86.1 8454 90.09 3.07
Variance 59.61 78.86 62.99 41.54 87.55 42.54
6 month
Mean 85.91 92.95 83.18 87.31 85.39 9059 2.39
Variance 74.97 122.04 73.12 73.13 77.67 60.98
5 month
Mean 87.07 93.76 83.87 88.75 85.65 91.05 241
Variance 88.37 141.61 80.16 99.69 67.62 71.41
4 month
Mean 87.51 94.97 84.17 90.54 86.49 9158 2.28
Variance 93.68 148.65 81.71 89.54 65.16 81.88

The F- critical value is 2.09 at tlne= .05 level

The F-stats show difference in variance acros&etsifor all four hedge
strategies for 500-600 pound heifers. The Bluegtddd market showed more variable
prices for the 4 month simulation. Price varian@s\wigher for the six and eight month
simulations at the Owenton market than for the edge strategy. Hedging was not

effective for those two simulations.
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Table 4.6 Cash and Short Hedging Results for 601-700Ib. Feeddeifers

Bluegrass Ky.- F -
Market Bluegrass CPH Tenn Owenton Paris OKC Stat
Cash Price
Mean 86.11 88.71 84.25 88.86 82.59 90.02 0.458
Variance 109.23 120.53 120.11 106.8 101.9 131.3
number of
observations 322 23 229 20 39 216
Hedging revenue
statistics
8 month
Mean 81.6 82.13 78.11 85.04 81.99 85.61 2.52
Variance 38.21 44.54 35.97 40 43.06 24.62
6 month
Mean 82.45 83.91 78.82 86.81 82.49 86.11 3.23
Variance 50.59 103 46.23 61.28 45,37 38.36
5 month
Mean 83.09 85.23 79.64 87.99 82.36 86.57 2.81
Variance 56.08 130.01 56.74 62.19 60.83 49.13
4 month
Mean 83.69 86.21 80.08 88.83 82.73 87.1 1.76
Variance 66.31 126.38 65.59 71.76 52.03 60.8

The F- critical value is 2.09 at tlue= .05 level

The results for 600-700 pound heifers are simdahose for 500-600 pound

heifers. Significant difference in variance exigtsall but the 4 month hedging

simulation. Price variability was greater than cpshe variability for the 4 and 5 month

simulations at the Bluegrass CPH market.
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Table 4.7 Cash and Short Hedging Results for 701-800Ib. Feeddeifers

Ky.- F -
Market Bluegrass Tenn Owenton Paris OKC  Stat
Cash Price
Mean 85.08 83.58 82.51 79.51 85.97 0.99
Variance 137.67 118.92 76.21 84.91 126.58
number of
observations 308 49 23 16 216
Hedging revenue
statistics
8 month
Mean 79.97 73.64 78.74 78.17 8156 0.85
Variance 25.61 29.18 23.08 30.36 20.69
6 month
Mean 80.66 74.53 79.95 78.94 82.06 0.87
Variance 35.17 49.62 44,74 26.66 34.51
5 month
Mean 81.45 75.68 80.53 79.74 8253 1.22
Variance 46.8 71.57 49.97 30.33 45.35
4 month
Mean 81.71 77.08 81.46 79.54 83.05 0.46
Variance 56.16 76.6 62.81 55.15 57.38

The F- critical value is 2.09 at tlne= .05 level

The results for heavier heifers show no signifiadifference in variance for any
of the hedging simulations. The overall varianceries is less as the feeder heifers get
heavier. These are encouraging results that supipodffectiveness of hedging for 700-

800 pound heifers. The next table is for 800 powarakgreater heifers.
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Table 4.8Cash and Short Hedging Results for 801lbs. and Gréar Feeder Heifers

Market Bluegrass Ky.-Tenn OKC F - Stat
Cash Price

Mean 80.89 79.31 81.46

Variance 135.53 154.43 113.6 0.76
number of

observations 77 4 185

Hedging revenue

statistics

8 month

Mean 77.21 67.78 77.53

Variance 23.58 6.61 20.74 0.45
6 month

Mean 77.75 68.38 77.91

Variance 32.3 7.21 32.19 0.76
5 month

Mean 78.68 70.37 78.12

Variance 38.49 4.56 37.7 1.19
4 month

Mean 79.35 69.94 78.51

Variance 53.51 0.99 45.6 2.81

The F- critical value is 2.09 at tlne= .05 level

The results for 800 pounds and greater heiferas stignificant difference in
variance across markets only for the 4 month hedygalation. Hedging achieved its
purpose of reducing price variability at all maskédr the four hedge lengths. The small
sample size for these heavy heifers suggests sitsenay not be as valid as those for
the lighter weight heifers and steers.

Of important note is that there was no significdifference in variance across
markets for the cash price for any class of steeleifers at the 5% significance level.
This adds credibility that the cash markets arieiefit. An efficient market does not
provide significant arbitrage opportunities acrsgace or time dimensions. In theory the

difference in price across markets should be dtrestransportation costs between
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markets. Also, there are differences in qualitgattle across geographical areas that can
cause differences in price to exist between markets

It would appear that some location basis varigbisitpresent for feeder cattle
weights that differ from the futures contract sfieations. It is difficult to say that spatial
inefficiency exists between markets because feesmfle are not a homogenous
commodity. Factors such as breed, weight, gen@atthhand perceived genetic quality
help determine the value of an individual set dfledEldridge). It is possible that these
factors are influencing the smaller sample sizesdme of the markets. However,
hedging achieved its purpose of reducing priceatmlity for the larger markets in
Kentucky. This was the case for all classes ofdeedttle for the Bluegrass market and
for most classes at the Owenton and Ky.-Tenn market liquid Oklahoma City market
results also showed efficient hedging results.
Description of the Model to Predict Kentucky FeedelCattle Basis

A Generalized Least Squares model was used toidesbe Kentucky feeder
cattle basis to better explain some of the vargtilat are thought to affect the spread
between futures and cash. Some data in the motelexously described is the data for
cattle slaughter which came from the Livestock Mdirkg Information Center. It is the
percentage of heifer slaughter in total cattle gitder. The demand index data came from
Kansas State University. It is a measure of begfashel using 1998 as the base year. It is
important to note that there was an increase ifhdm®and over the study time period.

The basis prediction model is presented on tHeviahg page.
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Ky. Basis = f (corn price, deferred live cattleurés price, ratio of heifer slaughter, head
count, marketings, beef demand index, black hidad|steins, dsteer, dummy variable
for month, dummy variable for weight, dummy varabdr market)

The variable for corn was expected to have a negahpact on Kentucky basis.
This is because corn is an important input to titdecfeeding sector. As much as 80% of
the grain fed to cattle during their lifecycle mrio (Eldridge). Changes in corn prices
affect cattle feeders’ demand for feeder cattleth®sprice of corn increases, it becomes
more expensive to feed cattle and as a result fexadée prices should fall and thus basis
could be expected to weaken.

The variable for deferred live cattle futures narfeeflcfut” in the model, is
expected to have a positive effect on basis. Theevaf feeder cattle today is dependent
on what cattle feeders expect the fed cattle madkke like when the feeder cattle are
ready for slaughter. The choice of the deferred dattle month assumes cattle will gain
three pounds per day in a feedlot (Eldridge). Aeided live cattle futures move higher,
it should cause feedlot operators to be more opticmabout the future and bid feeder
cattle prices higher. As the supply of feeder eattminishes, the cash feeder market
should lead feeder futures prices higher and theehavill move towards inversion. That
is when the cash price is higher than the futureeg and a producer has no incentive to
hold cattle to a future time period. The basis $thgtrengthen as a result.

The variable for ratio of heifer slaughter nameatiohfsl” in the model is
expected to have a negative impact on basis. Asreanake up a larger percentage of
total slaughter it is expected that producers dheeliquidating herds or at least not

holding heifers back to expand the herd. This shadaken the basis with an emphasis
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on heifer basis in particular. However, it is pbssithat late in the liquidation phase of
the cattle cycle this variable may have a poskiffect on basis as there may be a lag
between the time when prices for feeder cattld sidirm due to the low supply of cattle
and heifer slaughter falls significantly. The desane from the 2000 — 2005 time period,
which was late in the liquidation phase of theleatycle.

The variable headcount named “headcnt” in the moagures the size of each
lot of cattle that was sold. It is assumed thdteedcount increases basis should
strengthen as a result of buyers placing a prenoioad lots of feeder cattle.

The variable marketings is expected to have ativegaffect on basis. As the
supply of feeder cattle coming to market increageshiould put pressure on the cash
price in Kentucky relative to other areas and canedasis to weaken.

The variable for the beef demand index, named fddek” in the model, is
expected to have a positive effect on the basise®$ demand rises it should add
strength to beef prices and work through the margeathain to strengthen feeder cattle
prices. This could strengthen the basis, butunidear how much of an effect it will have
because it does not have a direct impact on fezadte prices. Even though a positive
effect on prices is expected, it may be possikde blasis levels wouldn’t be affected
significantly.

The dummy variable for black hided cattle, calleldicks” in the model, is
expected to have a positive effect on basis. Bhad&d cattle have a reputation for
grading better and superior performance in thelé@eflhere may also be premiums
associated with the Certified Angus Beef markepinggram (Eldridge). If feedlots desire

black hided cattle over other breeds it should edhs basis to be stronger as a result.

34



The dummy variable for Holsteins is expected teeha negative impact on basis.
Holstein dairy cattle sell at a discount to bedfledecause they aren’t as efficient in
feedlots and don’t produce as much beef. Sincedheyar from the contract
specifications for feeder cattle futures the basexpected to be weaker.

The dummy variable for steers is expected to laapesitive effect on basis.
Steers are more efficient than heifers in the f&eaihd are expected to command a
stronger basis as a result.

The dummy variables for month represent each moitie year with November
as the base month. Feeder cattle basis is expecbedstronger in the spring months
because of strong demand especially for lightwedghtes to put on grass. In the fall,
basis is expected to be weaker because that is thbanajority of calves come to
market. The demand for feeder cattle is less bectwger individuals have the means to
background cattle through the winter and the cbdbong so is greater also. The months
of March, April and May are expected to be posifimebasis and the months of
September, October and December are expectednedative for basis.

The dummy variables for market represent the Kakytunarkets studied. It is
assumed that the larger markets will have a stropagis due to increased competition
from more buyers and cattle. It is also assumetithieaCPH sales would generate a
stronger basis because those cattle have beemytheokiealth preconditioning program
that feedlots may view as an added value. The KpnAT market is an in-weigh market
meaning the cattle are weighed in advance of tlee Since cattle are expected to lose
weight when they are left in pens the actual wemhtthased will be less than what is

paid for. The cattle receive a discount in pridatiee to markets that are not in-weigh.

35



The cattle at the Ky.-Tenn market should also s&graficantly weaker basis when
compared to non in-weigh markets as a result.

The dummy variables for weights are assumed te hawegative impact on basis.
The 800 and up weight class was used as the biggeet weight feeder cattle are
expected to have a stronger basis simply becaagarite is higher relative to the futures
price representing 650 — 849 pound feeder steerfedder cattle get closer to slaughter
weight feedlots bid a discount because they arehasing pounds that someone else has
added to the cattle.

Diagnostics

The model was tested for multi-collinearity usingaiance Inflation test in
SAS. All of the test statistics were less thanrtesaning that multi-collinearity was not
severe.

A RESET test was performed in SAS to see if aaimeodel was appropriate for
the data. The model failed the test suggestingatiaear model may not be appropriate
for the data. However, it is more likely that soim@ortant variable was omitted from
the model as other model specifications were natrhelpful in explaining the data.

The model was tested for auto-correlation withuatin-Watson statistic. Auto-
correlation is a problem with time series data weeors from one time period are
related to errors in the next time period. The @ady Least Squares model showed
significant auto-correlation. This problem was eoted with a first order lag variable of
the errors. The model is known as a Generalizedtl®guares model after correcting for

auto-correlation (Wooldridge).
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Results from Basis Model

The following table shows the results from the bgsediction model. It is
important to note the first column is the variabigparameter name. The second column
is the parameter estimate, third column is thedstecherror of the estimate, and the
fourth column denotes whether the parameter wasfsignt at the 95% level. The total
R?for the regression was 79%. This meant that 79%efariation in basis was

described by the independent variables.

Table 4.9 Regression Results: Factors Affecting Basis fétentucky Markets

Variable std. Significant

name parameter error at 5% level
Intercept -46.19 242 Yes
Corn 1.63 0.18 Yes
Deflcfut 0.22 0.014 Yes
ratiohfs| 0.32 0.049 Yes
headcnt 0.00046 0.0019 No
marketings -0.086 0.012 Yes
dmdindex 0.0202 0.015 No
blacks 0.375 0.151 Yes
holsteins -17.51 0.23 Yes
steer 8.0047 0.132 Yes
Jan 3.49 0.279 Yes
Feb -1.12 0.29 Yes
Mar 6.37 0.269 Yes
Apr 7.27 0.282 Yes
May 5.95 0.307 Yes
June 1.26 0.285 Yes
July 1.63 0.31 Yes
Aug 1.756 0.304 Yes
Sep -0.138 0.296 No
Oct -1.494 0.265 Yes
Dec -0.512 0.276 No
Owenton -0.091 0.289 No
CPH 3.79 0.32 Yes
KYTenn -3.08 0.163 Yes
Paris 0.091 0.254 No
Twosthrees 26.44 0.383 Yes
Fours 18.24 0.244 Yes
Fives 12.88 0.205 Yes
Sixes 8.22 0.19 Yes
Sevens 4.43 0.173 Yes
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The variable for corn surprisingly showed a pusigffect on Kentucky basis.
This variable was significant at the 99% level. @rplanation for this could be that as
corn prices go up, feeder cattle futures go dowrenttvan the cash price in Kentucky.
Under this scenario basis would strengthen for Keht feeder cattle. It was only a small
effect however as a 1.00 per bushel increase ipribe of corn resulted in a $1.63 per
cwt. increase in the Kentucky basis on average.

The variable for deferred live cattle futures skdva positive effect on basis at
the 99% level. This was an expected result, buintipact was small. For a $1.00 per
cwt. increase in the price of the deferred liveledtitures price a $0.22 per cwt. increase
could be expected in the basis on average.

The variable on ratio of heifer slaughter showediaexpected positive
relationship to the basis. It was significant & #%% level, but had little economic
impact on basis with an increase in basis $0.32Zwerfor an increase of 1% in heifer
slaughter on average. It is possible that thislresuld be because of the stage of the
cattle cycle during the study period. However vigbs than five years worth of data it is
not legitimate to make a statement about cattléagigects on this model because the
cattle cycle is a longer term phenomenon.

The head count variable showed an insignificasttp@ relationship to basis. It
was expected to be positive, but my hypothesisthatsit would be significant. Since
each observation was at least 20 head the positieet of cattle sold in groups was
probably already captured in the data.

The marketings variable showed a small but sigaift negative relationship with

basis. For a 1000 head increase in marketings émeu€ky basis could be expected to
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fall by $0.09 per cwt. on average. A negative esals expected, but the impact of the
level of marketings was expected to have a lamgeact on basis. It is possible that some
of the effect of marketings was captured by the mhymaariables for month.

The variable for the beef demand index had agincant positive relationship
on Kentucky basis. One explanation for this is thetf demand is determined at the
consumer level for beef. When that effect trickdlask the marketing chain to feeder
cattle prices it seems plausible that it may nethasignificant effect on basis levels.

The variable for black hided cattle had a smatldignificant positive relationship
on basis. The basis was expected to be $0.37 gehigher if the cattle were black hided
on average. The variable was significant at the 898l. It was expected that black
hided cattle would show a positive sign becausg #ne viewed by feedlots as a
premium grade of feeder cattle relative to otheelds and may be eligible for the
Certified Angus beef program (Eldridge).

The variable on Holsteins had a large negatiaiogiship to basis. If a feeder
calf was classified as a Holstein the basis waavemage $17.51 per hundredweight
weaker. This variable was significant at the 99%&leThis sign was expected for
Holstein cattle.

The variable on steer was a large positive reiatigp to basis. It was significant
at the 99% level. If a feeder calf is a steer ograge the basis is expected to be $8.01 per
cwt. higher. The sign and magnitude were expedethk steer dummy variable.

The variables for month showed positive valuesl@oruary through August then
negative values for September and October andgbsitive again for December. All of

these variables were relative to November as thatthe base month. With the exception
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of September all of these variables were signitiedrthe 99% level. If a feeder calf was
sold in January the basis was $3.49 per cwt. hititear in November on average. If a
feeder calf was sold in February the basis was4$%e? cwt. higher than in November on
average. If a feeder calf was sold in March thésbaas on average $6.37 per cwt. higher
relative to November. If a calf was sold in Aplietbasis was on average $7.27 higher
relative to November. If a feeder calf was soldiay the basis was on average $5.95
higher relative to November. If a feeder calf walklsn June the basis was on average
$3.02 per cwt. higher than in November. If a feedddf was sold in July the basis was on
average $3.38 higher than in November. If a feeddrwas sold in August the basis was
on average $1.75 higher than in November. If adeedlf was sold in September the
basis was on average $0.14 lower than in Noventibefeeder calf was sold in October
the basis was on average $1.49 lower than in Nogenitta feeder calf was sold in
December the basis was on average $2.98 higheirtidovember. These results were
expected except for the December time period. Dbeelis a shorter marketing month
than the other months because of the ChristmadayoliTypically it has lighter
marketings than the fall months, although thedast of the year can bring large
numbers of cattle as farmers sell cattle to beunhedl on that tax year. The positive sign
is most likely a result of the heavy fall supplyaiseady gone by December. In general
these variables follow the general seasonal trasddbon supply and demand for feeders.
The dummy variables for markets showed expectadtse Il were significant
except for the variables for Owenton and Parisofthe markets are relative to the
Bluegrass market as that was the base. The Ky.-Tearket showed its in-weigh status

with a negative parameter. If a feeder calf solthatKy.-Tenn. market on average it
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brought $3.08 per cwt. less than the Bluegrass ehalfka feeder calf sold at the Paris
market the basis was on average $0.09 higher tgaBltiegrass market. If a feeder calf
sold at the Owenton market it brought on averagé3lss than the Bluegrass market. If
a feeder calf sold at a CPH sale at the BluegnaBsuas location it brought on average
$3.79 more than the Bluegrass sale. These resetts expected of these markets. It
makes sense that there would be no significangmdiffce in prices between the
Bluegrass, Paris, and Owenton markets becauseatbag close proximity to one
another.

The dummy variables for weight were all signifitahthe 99% level. All of the
weight variables are compared to the eight hundoeohd class and up of feeder cattle as
that is the base. If a calf was between two andHondred pounds the basis was on
average $26.44 per cwt. higher than an eight wdegder calf. If a feeder calf weighed
between four and five hundred pounds the basisonas/erage $18.24 per cwt. higher
than for eight weight feeder cattle. If a feeddf s@ighed between five and six hundred
pounds the basis was on average $12.88 per cvisethigan for eight weight feeder
cattle. If a feeder calf weighed between six anegsénundred pounds the basis was on
average $8.22 higher than for an eight weight feedH. If a feeder calf weighed
between seven and eight hundred pounds the basiemaverage $4.43 higher than the
basis for an eight weight feeder calf. These resuire expected as the feeder cattle
futures contract specifications are for 650 to 6And feeder cattle. The lighter feeder
cattle prices are higher relative to the futuresgpand as the weight approaches the

contract spec weight the price more closely refléoe futures price.

41



Out of Sample Testing With the Basis Model

For the basis model to be beneficial for produtersse as a forecasting tool it
must do an acceptable job forecasting with outafige data. The model was tested with
out of sample data from Bluegrass Stockyards fees@nd eight weight feeder steers.
Individual load lots of cattle were chosen fromulany through the first week of June
2006. After using the model to forecast basis, @élr@sults were compared to basis table
predictions of basis to see which did a bettergbtorecasting the actual basis. A Theil's
inequality coefficient was used to determine whethe model did a good job of
predicting basis. It is a ratio with root mean ggdeaerror in the numerator and the
denominator is scaled such that the ratio is alvii@yaeen zero and one (Pindyck and
Rubinfeld). A ratio closer to zero indicates thesraot much difference between the
predicted and actual values for basis and thusthalel has good predictive power. A
ratio closer to one indicates there is considerdifference between the actual and
predicted values thus the model does not have gaetictive power.

The Theil’s coefficient for seven weight cattle w@4 indicating the model did
not do a good job forecasting out of sample bdgis. Theil’s coefficient for eight weight
cattle was .51 which was somewhat better thanegeers weight cattle, but still indicated
the model did not do a good job forecasting owdaoshple data. Apparently basis tables
are still the best forecasting tools that a prodee@ use to arrive at an expected basis.
Hedge Ratio model and results

Cross hedging cattle of different weights and séh feeder cattle futures can
present a challenge for the producer. Myers ananpison define a hedge ratio as the

proportion of cash positions that should be covésedpposite positions in futures
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contracts. The following example presents the dedimof a hedge ratio as it applies to
feeder cattle hedging. Light weight calves andlstocattle prices are more volatile than
feeder cattle that meet contract specificationsheavier weight feeder cattle prices tend
to be less volatile than feeder cattle that meetraat specifications (Elam). The result is
that more than one futures contract is neededfsetahe price movements of 50,000
pounds of light weight stocker cattle in the casdrkat. On the other hand, for heavier
feeder cattle it follows that less than one futwestract would be needed to offset the
price movements for 50,000 pounds in the cash marke

Hedge ratios have been used when the certainatasweight of cattle don’t
match the contract specifications. Elam and Damsadstudy and found that hedging risk
could be reduced by applying a hedge ratio. Annogithedge ratio minimizes the ratio
of the covariance between cash and futures pritigetoariance of futures price for
expected price movement (Stoll and Whaley). Thi® tzas been estimated with OLS
regression in past studies. Elam and Davis simggdyassed futures prices on cash prices
over time to arrive at estimated hedge ratios. Merd Thompson suggest that using
price levels is too restrictive to get accuraténesties. Simple regression is also not the
correct theoretical approach to optimal hedge mdiimation according to Myers and
Thompson. Simple OLS regression estimates a ratizeaunconditional covariance
between futures price changes and cash price changlee unconditional variance of
futures prices (Myers and Thompson). This proper&akes simple regression unsuitable
for estimating hedge ratios according to Myers @hdmpson. The correct theoretical
method for the optimal hedge ratio is a ratio afdiional covariance between cash and

futures price levels to the conditional variancéudfires price levels according to Myers
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and Thompson. Only in special cases is a simple @b8el suitable for determining an
accurate optimal hedge ratio. Using simple OLS iregithe assumption that cash and
futures price changes follow a random walk withobweious pattern (Myers and
Thompson). Given the scope of this research itdedsrmined that OLS regressions
using price changes would be appropriate for esitirgpaptimal hedge ratios for data
from the Bluegrass market. The OLS model used fslbmsvs:

ACash = B + B1Afutures +&, whereACashis the change in cash prig®,is an intercept,
BiAfutures is the change in futures prices, amslan error term.

The following tables contain estimated hedge r&tosion contract weight
feeder steers and heifers sold at Bluegrass Stotky@he hedge ratios for the spring
months were a little higher than those for therfadinths. The ratios on average were all
close to one for steers and heifers with the exoemif the four weight heifers with a
ratio of 1.24. November is generally a light maikgtmonth because of the
Thanksgiving holiday and this could be part of tbason why the estimates are so much
smaller than the rest. It could be possible thahgaices are less volatile in this time

period as a result of the lower marketings.

Table 4.10Estimated Hedge Ratios for Non-Contract Weight Stdeer and Feeder
Steers

4 5 6 8+
weights Adj. R*> weights Adj. R® weights Adj. R*> weights Adj. R?

January 0.872 68.90% 0.755 49.20% 0.872  50.50% 1.294 77.20%
March ~ 1.251  39.15% 1.845 54.90% 1.057 50.18% 1.200 68.50%

April N/A N/A 1223 75.80%  1.137 63.60% 1.136 83.40%

May 0.843 46.04% 0950 71.70% 1.100 40.80% 0.998 77.90%

August N/A N/A 1.100 83.60% 0.998 84.70% 1.127 87.00%

September N/A N/A 1222 93.10% 1.074 97.40% 1.056 92.50%

October 1.042 87.20% 0.944 81.10% 0.987  75.00% 1.030 90.30%

November N/A N/A N/A N/A 1.135 56.00% 1.239 76.80%
Average 1.002 1.039 1.045 1.135
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Table 4.11 Estimated Hedge Ratios for Non-Contract WeighBtocker and Feeder
Heifers

4 5 6 8+
2 2

weights Adi. R*> weights Adi. R®> weights Adi.R*> weights Adi.R

January  0.777 11.60% 0953 77.20% 1.046 71.10% 1.512 80.40%
March N/A N/A 0.838 16.40% 1235 67.10% 1.261 68.80%
April 1724  79.40% 0.994 58.40% 0.922 76.70% 0.916 88.00%
May 0.888 84.20% 0.722 47.90% 0.880 76.20% 1.389 59.60%
August  1.348 88.10% 1.110 79.70%  1.003 94.40% 1.067 97.70%
September 1525 98.20% 1.024 89.00% 1.082 86.80% 0.815 85.50%
October  1.205 91.30% 0.937 82.20% 0.851 71.50% 0.677 64.00%
November  0.373 1.90% 0.713 50.50% 0.780  70.00% N/A N/A
Average  1.243 0.911 0.975 1.091

These estimated optimal hedge ratios assume healgersk adverse individuals.
This is because a risk adverse individual seeksinamize their exposure to adverse
price movement. Many producers do not fit in tragegory and unless the producer has a
large cash position a ratio hedge may be imprdctizane hedgers may want to leave a
portion of their cash inventory open rather thay $00% hedged. If a producer only has
one load of cattle, selling .75 or 1.5 feeder edtitures contracts is not possible. In the
tables it is important to note that the averagegbedtio over the year for both steers and
heifers is close to one. For all but the largestipcers it is feasible to assume a hedge
ratio of one. For most backgrounders and many calivecoducers the calves and feeder
cattle to be sold will be at least 600 Ibs. Accogdio the Elam and Davis study a hedge
ratio of one would be sufficient for cattle that af feeder cattle futures contract
specification weight. It follows that most produseould use a hedge ratio of one and

still be protected against unexpected price degline

Copyright © Nathaniel J. Routt 2006
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CHAPTER FIVE: PRACTICAL SITUATION FACING PRODUCERS AND
HEDGING STRATEGIES
Choosing a Commaodity Broker

The most important decision producers must makerbehey start hedging is the
selection of a good futures and options brokers Bkep is the most crucial to having a
successful hedging experience, but is often ovkddoMost people will simply choose a
broker that is the closest to them or use the adviothers. Many commaodity brokers
earn their living by working on commission. The marades they execute for their
customers, the more income they earn. This intresltice potential for unethical
behavior on the part of the broker. Several majueksand bond firms have faced
penalties from the SEC due to commission relatethitons and unethical trading
behavior on the part of brokers. The CFTC has ddtessed the issue of unethical
broker behavior due to commission compensationaswydne should keep this in mind
before choosing a broker.

Prospective hedgers and traders alike should taydid “salesmen” or
commission compensated brokers because it is bdedl if they truly have clients’ best
interests in mind. This is especially true for thexperienced hedger. A broker may
advise a trade or hedge just because they waartocemmission, not because they
think it is a good time or price to hedge. This casult in a bad experience for the hedger
and lead to not hedging in the future. It is oftle@ case that one bad experience can
make a person shy about using futures and optiohsedge. It is important for the hedger

to get unbiased advice and have a broker thattbetslients’ interests first.
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It takes some research by individuals to findldbst broker to suit their needs.
There are basically two types of commodity broké&fee first is the full service firm and
the second is the discount broker. Full servic&ém®generally charge higher
commissions, but are expected to provide more patzed service and advice. This
type of broker may be the best choice for a fimethedger. A main decision factor
should be the broker’s personality and knowledgeeflivestock futures markets as
many brokers are specialists in certain commodsdykets. One benefit of a full service
broker is they usually have access to researcladwvidory services that would cost more
if the individual hedger or speculator were to pase it on their own. The full service
broker may be able to catch errors in a traderceact faster than a discount broker,
which is an added benefit.

Discount brokerage firms generally charge loweneguossion rates and scale the
rate down based on the amount of volume the tréoles in a given month. For a trader
that does a decent amount of volume the savingsdafcount broker can add up quickly.
The trade off is that discount brokers do not offiey type of market advice. Typically
discount brokers use salaried compensation for émeployees and this helps alleviate
the problem of salesmen type brokers. For firsetand inexperienced hedgers it is
important to have an unbiased source or an expEriefliend that can give market
advice to make a discount brokerage a feasibleceh&ior experienced hedgers that do a
substantial amount of volume, the discount brokelld be the best choice.

The cost of hedging for a producer includes comimisspaid, interest on margin
money, and the cost of time spent researching #r@ehand making hedging decisions.

Commission rates are a small expense when compargter variable costs faced by
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feeder cattle producers. It is unlikely that consiua costs alone would be a major
determining factor in choosing a broker. The follogvtable shows a range of

commission costs and the small cost per cwt.

Table 5.1 Commission Costs: Cost per One Round Turn Futures rRnsaction and
the Corresponding Cost per CWT.

commission per cwt. cost
$30 0.060
$40 0.080
$50 0.100
$60 0.120
$70 0.140
$80 0.160
$90 0.180
$100 0.200

Interest paid on margin money would be equal tbaxtserm loan rate if
borrowed funds are used. Some producers may usetiire money as margin so the
cost would be the opportunity cost of investing ith@eney in a money market account or
US T- bill. In addition, most brokerages will laistomers use a portion of the value of
government bonds as margin, so the margin monegaaninterest. The cost of doing
market research and making hedging decisions ial¢gihe opportunity cost of the
person’s time. Time spent researching the markea#tiending extension meetings could
be viewed as an educational investment for theymedthat would lead to better
management practices.

Private research and market advice can be helpfulaking hedging decisions,
but a hedger must keep his break even and prgétbbes in mind when deciding when
to buy or sell. Quality of order fills is identicidr both discount and full service brokers.
In the case of cattle and feeder cattle the oitlersfin the pit fill orders for discount and

full service brokers alike and no advantage is&giny paying a higher commission. For
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smaller farmers, it is possible to open a jointoatt with one or two other farmers in
order to split up hedges and initial margins. Eglgcfor Kentucky producers this could
be a good way to hedge. In larger grain farmingoregjof the country, groups of farmers
have formed marketing clubs to help each other fioranketing plans each year and help
each other make hedging decisions. The same thaygom beneficial to Kentucky feeder
cattle producers who want to get started hedgingwho are afraid to do it all alone.
They could share ideas and hedging strategietéoupcoming year and hopefully make
better marketing decisions for their cattle.

Spread Trading Using Live Cattle Futures

Based on the empirical evidence short hedging resitlee variability of average
prices received by the producer. However, givernvdr&bility of actual basis faced by
individuals, it was difficult to predict basis withan acceptable range to make short
hedging an efficient strategy. The use of optidretegies and possibly spreads are two
techniques that could be more beneficial for Kekyyaroducers. Some of the benefits
are low margins, limited risk exposure and relidiktorical patterns.

A spread is when one contract month is bought anther month is sold. There
are two basic spread types known as bull spreatib@ar spreads. A bull spread is when
a trader buys the near month contract and sellstlaer out month. In theory it should
work when prices rise because price friendly infation should be reflected to a larger
degree in the near month relative to further oubti®. Thus, the long position in the
near month should make more than the short poditges in the further out month. Bear
spreads are just the opposite such that a tratletise near month and buys a further out

month. Bear spreads should work in periods ofrfglfrices because unfriendly price
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information should be reflected in the near moethtive to more distant months. The
short position in the near month should make mioae the long position in the further
out month. These spreads offer the investor somkegion from large moves in one
direction, but the potential reward is smaller vafireads as the investor is just trying to
capture the widening or narrowing of the differebeéween two prices.

In general, bull spreads work during times of gsprices and bear spreads work
during times of falling prices, but exceptions aeuar frequently. A few factors can
create opportunities in spreads and lower the pexdeisk to the investor. Seasonality is
a strong factor in the commodities markets. Duaéonature of production in the
livestock industry, long term patterns have evoltreat show supply to be higher at
certain times of the year and lower at others. Sexanples are weather, calving cycles
in cattle, and certain export tariffs. Seasonaligo occurs on the demand side with
factors such as grilling season, various holidaysseasonal budget constraints. Looking
at a spread over ten to fifteen years, it tendsetwidest or narrowest at certain times of a
given year partly based on seasonality.

Commodity Fund Involvement in Livestock Futures

Commodity fund involvement in cattle and hog maskeds also caused the
spread relationships to widen or narrow with aatdk frequency in recent years. The
amount of money devoted to commaodity investmentim@agased drastically in recent
years as investors wish to capture the diversitioand inflation protection qualities that
commodities offer in a portfolio of assets. Thatfiand smaller type of commodity fund
is known in the futures industry as a short terndfor trading fund. These funds actively

trade the market from the long, short and spredel & times trying to capture price
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increases and declines and changes in the spraaedmemonths (Brooks). They are not
trying to hedge anything, but play the role of spators in the market. Although trading
funds contribute a significant amount of liquiditycommodity markets, inflation fears
and diversification have driven the majority of ttapital inflows into commodity
markets in recent years. Also, institutional ineesthave viewed commodities as having
a chance of better returns than the stock marketaent years.

The second and largest type of fund is the long onindex commaodity fund.
Commodity prices can be expected to rise at tieeafinflation in the long term, so these
funds attempt to capture the long term inflationgayns in commodity prices. These
funds hedge inflation sensitive assets such agieg|loy maintaining a long position in
the nearby month of a set of commodities (Brookk)s makes it more difficult to
categorize commodity funds based on CFTC data lseceame are listed as large
commercial traders rather than speculators. Tipis of fund will generally weight its
holdings over a variety of commodities in ordecépture a general picture of
commodity prices. The funds will monitor the ligitydin a given commodity market and
the prospect for inflation based on analysis ohaadividual market in order to
determine how much to invest. This money has mamdyed into the market through
managed money, creating the term “commodity indexi$”.

The most prominent is the Goldman Sachs Commoddgx, but similar smaller
funds exist. The Goldman Sachs Commaodity Indexegyited over several
commodities. The weight breakdown of the indexfa084 is as follows: energy
represents the largest part of the index at 73.&ef&wed by non-livestock agricultural

at 11.48%, industrial metals 8.07%, livestock 4.68% precious metals 2.18% (GS
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website). The weighting of the index is of impordario Goldman Sachs. When emerging
markets dominate world economic growth the energlyagricultural sectors tend to be
the most responsive according to Goldman Sachsh®ather hand, when industrial
nations drive world economic growth the agricultwector tends to be the least
responsive. It is evident from the index weightitiggt Goldman Sachs thinks world
economic growth is driven to a large extent by dtgweg or emerging nations. This
currently is a widely held view among economistd arwvestment professionals. Strong
economic growth rates in the Chinese and Indian@nies have been cited as major
contributors to increases in commodity prices wwitke. The recent run up in energy
prices has caused Goldman Sachs to allocate eanesgy profits to the other
commodities in order to keep the weightings atstia¢ed values. This is one factor that
has driven the large increases in the open intefdstestock futures (Brooks). Large
commercial traders have used some of this increasest in buying livestock futures
to hedge cattle. The rest of the buying is largelyntered by spreading from speculators
rather than outright selling against index monkg [Goldman Sachs (Brooks). This has
caused open interest to increase even more agadsipvolves at least two positions.

All commodity funds must manage their large possito avoid physical delivery
of the product and comply with rules of the respecexchange concerning the size of
positions as expiry for a particular trading mon#ars. In general, these large positions
must be transferred or “rolled” to the next avdiatpading month to avoid physical
delivery and comply with position size limits inetimonth of expiry. Goldman Sachs has
a set “roll” period of the Bto the ¢' business day of the month before expiry month is

reached for the contract. For example if GoldmarhSas long in the June contract they
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will roll these positions forward to the August t@ct during the t‘3through the 9 of

May. This transfer of one month for another geretakes longer than the stated five
day roll period as funds other than Goldman Saohsenpositions before and after the
stated period. The roll involves two individualdes and is most intense during the
closing range of the day during the official rofirppd. On the floor, traders facilitating
the roll sell the nearby month to offset the curteng position. At the same time other
traders will buy the next further out month to éith the new long position for the fund
and thus a long position is maintained in the markieis large activity near the close can
cause a distortion between the first two monthsbying the spread to a large degree.
This is an example of why commodity funds have bidescribed as “giant elephants” by
some traders. Their movements can create oppaesifidr the disciplined trader
according to several market participants.

The Goldman Sachs Commodity Index roll period esrimin focus of these
spreads because it occurs during a set five dagdoand provides plenty of liquidity to
take new trades and liquidate existing positiorasi@ally a trader will establish a bear
spread position ahead of the roll, ideally during previous roll to capture the spread
distortion caused by the movement of thousandsraf positions from the near month to
the next month. These positions will be liquidadgainst the roll or earlier if a trader’s
profit objective is reached. The trader will theok to establish bull spreads by buying
the first month and selling the second month agaivesroll or in the weeks after the
official Goldman Sachs roll when smaller commaodiitgtex funds will be moving
positions. The bull spread intends to capture a gaithe spread corrects after the roll

and as the spot month liquidates late in the cotisréife. The bull spreads may be
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liquidated before first notice day if a set pr@fdal is met or basis levels favor deliveries.
The trader may also decide to sell the second mamdhouy the third month in
preparation for an arbitrage of the next roll. Titzeler would then have a bull spread and
bear spread at the same time. The trader wouldrigedne contract in the first month,
short two contracts in the second month and lorggammtract in the third month. This is
also known as a butterfly spread. The roll is npsehounced in live cattle futures and
this is why the spread technique focuses on thelisee cattle futures rather than feeder
cattle futures.

Fundamental factors will move the spreads in aoidito the commodity fund
activity. Sometimes it may be more risky to pladsul spread because of weak
fundamental factors even though the roll is talptage and liquidation of the spot month
will occur in the following month. The same is triiee the bear spreads. The trader will
look to establish positions only when the commotlityd activity and the market
fundamentals point towards the same spread moveifieatrader may choose only to
trade the bull spread side of the roll when thedlamental outlook is for price strength
and may choose only to trade the bear spread &itle ooll when the outlook is for price
weakness. The individual will have to decide wheforgo a spread due to disagreement
between the fundamental outlook and the commoditg factivity.

Spread Trading Simulations

Trading simulations were run over the last fivergda analyze how this trading
strategy performed. The simulations were not medifo account for any changes in the
fundamental outlook for cattle prices. A progranusing the Goldman Sachs

Commodity Index Fund roll period to enter all spleand exit the bear spreads was used
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throughout the simulations. The bull spreads wiergdated on or close to the fifteenth
of the delivery month for every simulation. The tbhand results of the simulations are

presented below.

Figure 5.1 Six Year Average February — April Live Gattle Spread
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spread level per cwt.

The first set of trading simulation involves sedliRebruary and buying April on a
spread during the November Goldman Sachs Commbntigk roll period. It occurs
from the fifth through the ninth business day ofvlimber. The third day of the roll was
used to enter trades in the simulations. Noticditleeyear average spread pattern tends
to top in November and then work lower into Janudhe short February/long April
attempts to capture this seasonal movement inpitead. This spread is liquidated on the
third day of the January Goldman Sachs Commoddgxrroll period. The next
simulation involves buying February and selling ihpn a spread also on the third day
of the January roll period. Notice how the five yagerage spread gains into February.

The long February/short April attempts to captiuie gain. This trade will be liquidated
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on February 15 for the simulation. The trading dathian was carried out for the period

2001 through 2006 and the results in cwt. are ptesebelow.

Table 5.2February - April Spread Trade Simulation Results

Long April/Short February bear spread Long February/short April bull spread
Enter Exit Enter

Year 11/9 1/9 Profit/(Loss) 1/9 Exit 2/15 Profit/(Loss)
2001 -0.775 -1.700 0.925 -1.700 2.075 3.775
2002 -2.100 -3.000 0.900 -3.000 -1.925 1.075
2003 1.125 0.875 0.250 0.875 2.825 1.950
2004 7.575 1.850 5.725 1.850 3.025 1.175
2005 2.500 2.000 0.500 2.000 3.275 1.275
2006 2.875 1.600 1.275 1.600 2.375 0.775

average 1.867 0.271 1.596 0.271 1.942 1.671

The second set of simulations involves selling Aamid buying June on a spread
during the January Goldman Sachs Commaodity Indiyeoiod. It occurs from the fifth
through the ninth business day of January. Thd thay of the roll was used to enter
trades in the simulations. Unlike the Feb/Aprilesmt, the April/June does not show any
large seasonal pattern other than a slight uptoe@edthe life of the spread. However, for

consistency the same trading simulations are usedghout this strategy.

Figure 5.2 Six Year Average April — June Live Cattk Spread

Spread Level per cwt.
w
o
o
o

0- 000 QU R

QA
&

56



This spread is liquidated on the third day of therdh Goldman Sachs
Commodity Index roll period. The next simulationatves buying April and selling June
on a spread also on the third day of the Marchp®iiod. Notice how the five year
average spread gains into April. The long Aprillslaine attempts to capture this gain.
This trade will be liquidated on April 15 for therailation. The trading simulation was
carried out for the period 2001 through 2006 ardrésults are presented below. All

numbers in the table are per cwt.

Table 5.3 April - June Spread Trade Simulation Results

Long June/Short April bear spread Long April/Short June bull spread
Enter Exit Enter

Year 1/9 3/9 Profit/(Loss) 3/9 Exit 4/15 Profit/(Loss)
2001 4.675 5.850 -1.175 5.850 5.075 -0.775
2002 3.425 5.875 -2.450 5.875 3.075 -2.800
2003 7.525 4.750 2.775 4.750 6.400 1.650
2004 2.375 4.475 -2.100 4.475 5.925 1.450
2005 6.200 3.950 2.250 3.950 5.075 1.125
2006 7.650 4575 3.075 4.575 6.600 2.025

average  5.308 4.913 0.396 4.913 5.358 0.446

The third set of trading simulations involves sgjliJune and buying August on a
spread during the March Goldman Sachs Commaoditgxmdll period. It occurs from the
fifth through the ninth business day of March. Thied day of the roll was used to enter
trades in the simulations. Unlike the April/Juneesal, the June/August does show a
large seasonal pattern for a peak in early Marble.five year average chart for the June

— August is presented on the next page.
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Figure 5.3 Five Year Average June — August Live C#e Spread
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The short June/long August attempts to captuserttuivement. This spread is
liquidated on the third day of the May Goldman SaClommodity Index roll period. The
next simulation involves buying June and sellinggAst on a spread also on the third day
of the May roll period. Notice how the five yeareaage spread gains into June. The long
April/short June attempts to capture this gainsThade will be liquidated on June 15 for
the simulation. The trading simulation was caroed for the period 2001 through 2005

and the results are presented below. All numbetisarable are per cwt.

Table 5.4June - August Spread Trade Simulation Results

Long August/Short June bear spread Long June/Short August bull spread
Enter Exit Enter

Year 3/9 5/9 Profit/(Loss) 5/9 Exit 6/15 Profit/(Loss)
2001 0.925 -0.300 1.225 -0.300 -0.100 0.200
2002 0.725 -0.875 1.600 -0.875 0.200 1.075
2003 2.725 4.450 -1.725 4.450 5.300 0.850
2004 1.400 -1.650 3.050 -1.650 -0.400 1.250
2005 3.775 -0.750 4.525 -0.750 1.700 2.450

average 1.910 0.175 1.735 0.175 1.340 1.165
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The fourth set of trading simulations involvesisgllAugust and buying October
on a spread during the May Goldman Sachs Commadigx roll period. It occurs from
the fifth through the ninth business day of MayeThird day of the roll was used to
enter trades in the simulations. This spread doew & large seasonal pattern for a peak

in early May followed by a drop into early July.

Figure 5.4 Five Year Average August — October Liv€attle Spread
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The short August/long October attempts to capthiseemovement. This spread is
liquidated on the third day of the July Goldmant&€ommaodity Index roll period. The
next simulation involves buying August and sellidgtober on a spread also on the third
day of the July roll period. Notice how the fiveayeverage spread gains into August.
The long August/short October attempts to captuisegain. This trade will be liquidated

on August 15 for the simulation. The trading siniiola was carried out for the period
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2001 through 2005 and the results are presentesvbAll numbers in the table are per

Ccwi.
Table 5.5August - October Spread Trade Simulation Results
Long October/Short Aug bear spread Long Aug/Short October bull spread
Enter Exit Enter Exit

Year 5/9 7/10 Profit/(Loss) 7/10 8/15 Profit/(Loss)
2001 -1.725 -1.800 0.075 -1.800 -2.825 -1.025
2002 -3.125 -2.650 -0.475 -2.650 -2.800 -0.150
2003 -1.225 -1.300 0.075 -1.300 0.075 1.375
2004 1.975 -3.700 5.675 -3.700 -2.025 1.675
2005 -0.475 -3.800 3.325 -3.800 -1.075 2.725

average -0.915 -2.650 1.735 -2.650 -1.730 0.920

The fifth set of trading simulations involves safiOctober and buying
December on a spread during the July Goldman Sachsnodity Index roll period. It
occurs from the fifth through the ninth businesg dgJuly. The third day of the roll was
used to enter trades in the simulations. This spde&s show a seasonal pattern for a

peak in July through August followed by a drop iB&ptember.

Figure 5.5 Five Year October — December Live Cattli&pread
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The short October/long December attempts to capiisenovement. This spread
is liguidated on the third day of the Septemberd@w@n Sachs Commaodity Index roll
period. The next simulation involves buying Octolrd selling December on a spread
also on the third day of the September roll peridotice how the five year average
spread gains into October. The long October/shedenber attempts to capture this
gain. This trade will be liquidated on October dbthe simulation. The trading
simulation was carried out for the period 2001 tighlo 2005 and the results are presented

below. All numbers in the table are per cwt.

Table 5.6 October - December Spread Trade Simulation Results

Long Dec/Short October bear spread Long October/Short Dec bull spread
Enter Exit Enter Exit

Year 7/10 9/11 Profit/(Loss) 9/11 10/15 Profit/(Loss)
2001 -0.075 -1.975 1.900 -1.975 -0.225 1.750
2002 -0.975 -2.275 1.300 -2.275 -2.700 -0.425
2003 -0.725 2.725 -3.450 2.725 9.275 6.550
2004 -0.125 -3.075 2.950 -3.075 -1.850 1.225
2005 -2.325 -2.675 0.350 -2.675 -0.600 2.075

average -0.845 -1.455 0.610 -1.455 0.780 2.235

The sixth trading simulation involves selling Dedmmand buying February on a
spread during the September Goldman Sachs Commiadigx roll period. It occurs
from the fifth through the ninth business day opt®enber. The third day of the roll was
used to enter trades in the simulations. This spseaws more volatility than the other

spread charts, but a drop into late November ischot
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Figure 5.6 Five Year Average December — February ke Cattle Spread
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The short December/long February attempts to caphis movement. This
spread is liquidated on the third day of the NovenBoldman Sachs Commaodity Index
roll period. The next simulation involves buyingd@enber and selling February on a
spread also on the third day of the November rafiqul. Notice how the five year
average spread gains into December. The long Deméshiort February attempts to
capture this gain. This trade will be liquidated@ecember 15 for the simulation. The
trading simulation was carried out for the peri@®2 through 2005 and the results are

presented below. All numbers in the table are par c
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Table 5.7 December - February Spread Trade Simulation Results

Long Feb/Short December bear spread Long December/Short Feb bull spread
Enter Exit Enter Exit

Year 9/11 11/11 Profit/(Loss) 11/11 12/17 Profit/(Loss)
2001 -1.450 -3.400 1.950 -3.400 -4.600 -1.200
2002 -1.075 -1.700 0.625 -1.700 -4.300 -2.600
2003 0.150 4.800 -4.650 4.800 4.200 -0.600
2004 -0.775 -1.475 0.700 -1.475 -1.575 -0.100
2005 -1.350 -3.000 1.650 -3.000 -1.550 1.450

average  -0.900 -0.955 0.055 -0.955 -1.565 -0.610

These six sets of spread trades were profitabletbeepast five year period. They
can be broken down into bull spreads and bear @prd@de table below shows the

average profit for both the bear spreads and pudlagis for the five year study period.

Table 5.8 Five Year Avg. Combined Results for All Spreads

Entry Exit Bear spreads Entry Exit Bull spreads
Nov. 9th Jan. 9th  April/Feb 1.596 Jan. 9th Feb. 15th  Feb/April 1.671

Jan. 9th Mar. 9th  June/April 0.396 Mar. 9th  April 15th  April/June 0.446
Mar. 9th May 9th  Aug/June 1.735 May 9th ~ Junel5th  June/Aug 1.165

May 9th July 10th  Oct/Aug 1.735 July 10th  Aug. 15th  Aug/Oct 0.920
July 10th  Sep.11lth Dec/Oct 0.610 Sep. 11th  Oct. 15th  Oct/Dec 2.235
Sep. 11th  Nov 9th Feb/Dec 0.055 Nov. 9th  Dec. 15th Dec/Feb -0.610

average 1.021 average 0.971

The average profit for the bear spreads were $11p@2 cwt. for the 2001-2005
time period. The average profit for the bull speagre $ 0.971 per cwt. for the 2001-
2005 time period. The average profit for the bigespread would be $1.992 per cwt. or
the average for the bull spreads added to the gedon the bear spreads. This is because
a butterfly strategy simply uses both the bull bedr spreads.

For hedgers trying to protect against price deslirusing butterfly spreads would
have increased the average net price receivedydult have increased the variability of
those prices substantially. This result indicakes tattle spreads are not a hedging

strategy, but rather a speculative investmenteBneere more variable when spreads
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were used than simply taking the cash price witheage. The following table compares
using spreads with short hedging and no hedgingm@értant note is how the variance

in price increases dramatically as each additispedad is added.

Table 5.9Mean-Variance Comparisons of Using No Hedge, ShoHedging, and 1-5
Spreads for 650-8491b Steers at Bluegrass Stockyard

Short 1 2 3 4 5
Length Cash hedge spread spreads spreads spreads spreads
8 mean
months  price 89.82 84.69 92.36 96.64 100.93 105.21 109.49
variance 146.42 34.26 308.24 513.01 787.95 1133.04 1548.31
6 mean
months  price 89.82 85.23 91.99 95.89 99.79 103.69 107.6
variance 146.42 46.26 297.53 478.09 715.28 1009.11 1359.59
5 mean
months  price 89.82 85.81 91.32 94.55 97.79 101.03 104.27
variance 146.42 57.71 278.66 431.34 631.66 879.64 1175.27
4 mean
months  price 89.82 86.41 90.72 93.36 95.99 98.63 101.27

variance 146.42 67.4 262.86 387.88 548.72 745.35 977.79

Options Strategies

The options on both live cattle and feeder cattlechsuffered a lack of liquidity
for some time, and commodity funds are not mapers in those products. It is a
smaller market made up mainly of commercial tradeic various speculators (Brooks).
The liquidity is most lacking in the deferred mowoiptions market. The difference in bid
and ask prices can be large for deferred optiongacts. Open interest is usually small
for the strike prices offered on these contractsstrof the time less than 100 contracts
and many times less than 50. Generally a “liquigitgmium” has to be paid in order to
get someone to take the other side of a tradeeidétfierred options. This is why some
options strategies look good on paper, but intyetliey can be difficult to execute. Limit

orders are a good idea when trying to place paostio the deferred options. With the
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lack of liquidity it may take days for the orderlie filled so patience is a good quality
when hedging in those markets.

A put option contract gives the buyer the righsédl a futures contract at a
specified (strike) price anytime the futures pteses at or below the specified price.
The buyer is not obligated to go short at the stgkice, but can if they choose to. A
premium is paid by the buyer for this right to dms at the specified price. The amount
of premium is determined by three things. The fgdhe difference between the strike
price and the current futures price (Stasko). Ho®sd is the amount of time before the
contract expires (Stasko). The third is the amadinblatility in the futures market
(Stasko). Generally premiums get higher the furtherstrike price is above the futures
price. The more time that exists until expiry, thgher the premium will be and the more
volatile the futures market is the higher the preamiwill be. The seller collects this
premium, but is obligated to take the long sidéheffutures contract if the buyer elects
to exercise the option. The buyer can elect toteelput option to take profit rather than
convert it into a futures contract. Both ways dkefting the option are commonly used
and generate similar hedge profits. Selling thdifadgle put will result in a small
reduction in commissions paid as there will be utares position to offset.

If the underlying futures contract closes aboveptiestrike price on the option
expiry day the option can be said to expire wodkld he buyer will simply lose the
premium paid plus commission. Calls are exactlyapgosite of put options meaning
that the buyer of a call has the right, but notgailon to go long a futures contract if the
price closes at or above the specified strike prite call seller must take the short side

of this position, but collects a premium from theyér just like in the case of a put
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option. Using outright option positions to hedg#legrice is similar to using insurance
to protect any other asset. The following table paras the cost and net price received of
using a put option to that of using a short futdredge. It is important to note how the

substantial cost of the put option reduces the erplenet price.

Table 5.10Comparison of Using a Put Option or a Short FuturesContract to Hedge
October 700-800lb. Feeder Steers

$102 strike price put

futures option

sell at
Action on May 8 102.90 buy at $3.50 per cwt.
Initial margin or
cost $1,000.00 $1,750.00

additional cost if $500 for

market goes up each None
$1 per cwit.
Expected basis -0.73 -0.73

est. from table

futures-
expected net basis strike-premium-basis
cash price 102.90-
formula 0.73 102.00-3.50-0.73
net cash price in
October $102.17 $97.77

The next options strategies are similar to futg@eads. They are the bull and
bear option spreads. They are known as the bulspedad and bear put spread. The bear
put spread is for hedgers who want protection ffalling prices. It involves buying a put
with a reasonably close to the money strike priwkthen selling a more out of the
money put to offset some of the price of the maarnhe money put. The maximum
profit from this hedge is the difference betweenttho strike prices less the net premium

paid and commissions. This strategy leaves unlaniggside potential for the producer

66



which is an advantage. The bull call spread igpfoducers who need upward price
protection. It involves buying a near the money aadl selling a more out of the money
call. It is similar to the bear put spread in ttiet maximum expected profit is the
difference between the strike prices less the reehjum paid and commissions. The goal
with put and call spreads is to get the largesedihce in strike price for options that are
as close to the money as possible for the leastiahwd net premium paid. The

following table shows an example of a bear putagbre

Table 5.11Bear Put Spread Strategy for Hedging October 700-&b. Feeder Steers

$102 strike price put $94 strike price put
option option
Action Buy at 3.50 per cwt. sell at 1.25 per cwt.
Initial margin or
cost $1,750.00 ($625)
net cost $1,125.00
per cwt. $2.25 per cwt.

Max profit formula long put-short put-net cost
102-94-2.25 = $5.75 per
cwt.

If futures prices go

to:

Futures-basis-net cost
$110.00 110-0.73-2.25 = $107.02

Futures-basis+net hedge profit
$94.00 94-0.73+5.75 = $99.02

Futures-basis+net hedge profit
$90.00 90-0.73+5.75 = $95.02

The next strategy would be bull and bear optionsdestrategies. For the cattle
producer this would involve a bear fence comprisiouying a near the money put
option and selling an out of the money call optiBalling the call reduces the purchase
price of the put. It is a cheaper way to get dodmgirotection than simply buying a put

option. This would lock in a range of expected @sicThe short call would limit the
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upside potential in price, but the long put woutdypde unlimited downside protection.
As long as the upward price ceiling is high enoufgls, strategy has the benefit of lower
cost over simply buying a put for a producer. Tagirng will be determined by the call
strike price minus the expected basis and net €astlower bound will be determined
by the put strike price minus the basis and net ¢oproducer looking to hedge stocker
cattle purchases could use the bull fence by bugingar the money call and selling an
out of the money put option. This is a cheaper teagstablish upside protection than
simply buying a call option. It establishes a ran§purchase prices rather than sale
prices compared to the previous example. An exawifpebear options fence is
presented in the table below. It is important teertbat a price ceiling and floor are

established with this strategy.

Table 5.12Bear Option Fence Strategy for Hedging October 70800lb. Feeder
Steers

$112 strike price call
$102 strike price put option option

Action Buy at 3.50 per cwt. sell at 0.85 per cwt.
Initial margin or cost $1,750.00 ($425)
net cost $1,325.00
per cwit. 2.65 per cwit.
price ceiling Short call-basis-net cost

112-0.73-2.65 = $108.62
price floor long put-basis-net cost

102-0.73-2.65 = $98.62
If futures prices go to:
futures-basis-net cost-loss on short call
$115.00 115-0.73-2.65-3.00 = $108.62

futures-basis-net cost
$112.00 112-0.73-2.65 = $108.62

futures-basis+put profit-net cost
$90.00 90-0.73+12.00-2.65 = $98.62
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These option strategies may be good hedging atteesaor small and large
Kentucky producers alike. The only expense for pasing options is the premium and
broker commission which makes them a better chioicendividuals who do not want to
risk margin calls with short futures positions. @iy the initial margin for short options
positions is some proportion of the initial margpn a futures contract depending on how
far out of the money the option is. Market volafilis also factored into the formula for
determining initial margin for short options pogits. They can be viewed as price
insurance policies for the producer. In most cagpd®ns strategies provide less price
protection than holding a short futures positiaut, they do protect against unexpected
price movements. This definitely makes option sgas a better alternative than simply
not hedging at all.

The only downside to using options strategiesespiiemiums that they sell for
can be a significant cost for the hedger. For exante $102.00 strike price put option
on the October futures contract used in the exasradd@ve would cost approximately
$28.00 per head to purchase. This assumes theganodill have 63 head of 800lIb.
feeder steers for sale sometime in October. Faviohaals that can tolerate more risk it
may be possible for a producer to offset some @fpilemium paid for an options strategy
by using some of the live cattle spread techniguestioned previously. However, this

may not be preferable for a risk adverse individual

Copyright © Nathaniel J. Routt 2006

69



CHAPTER SIX: CONCLUSIONS AND IMPLICATIONS

Conclusions

Using feeder cattle futures as a hedge reducedbibiy in prices and thus
variability in income. To that end short hedgingpi@ged its purpose. The other
important aspect of hedging was whether an indalidctually locked in a profit from
hedging. It was dependent on their breakeven poierall quality of cattle and the
accuracy of their expected basis estimate. Thenayd have been to know a likely
range that the actual basis would fall in and themble to lock in a sufficient margin
that would account for the actual basis if it felthe weak end of the range. The
following tables show the high, low average, armhdard deviation for basis at
Bluegrass Stockyards. Bluegrass was chosen beitdnzgkbthe most data of any of the
markets. The 600-700 and 700-800 pound weight sangee chosen because of the
large numbers of data and these weights are nkedy lio be the end product that
Kentucky producers, order buyers and dealers vallket. The steer and heifer data in

the tables includes beef cattle only.

Table 6.1Five Year Average Basis for 600-700 Ib. Steers atuiggrass Stockyards

Std.
Month High Low Average Deviation

January 12.02 -4.8 2.32 3.83
February 10.02 -1.45 4.39 3.68
March 15.3 -1.25 7.29 4.17
April 18.35 0.5 8.95 4.99
May 13.65 -0.17 6.71 3.71
June 16.7 -5.43 6.49 6.53
July 12.6 -0.23 5.74 4,72
August 11.63 -10.17 2.62 5.24
September 7.8 0.43 3.09 2.15
October 9.47 -13.75 0.07 5.72
November 6.38 -7.92 -0.38 3.08
December 11.17 -6.2 1.49 3.84
Average 12.09 -4.20 4.06 4.30
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Table 6.2Five Year Average Basis for 700-800 Ib. Steers atuggrass Stockyards

Std.
Month High Low Average Deviation

January 9.27 -4.73 0.02 2.65
February 5.78 -6.45 -0.23 2.74
March 7.35 -4.55 -0.28 2.16
April 6.75 -5.3 0.87 2.84
May 6.68 -3.77 0.34 2.49
June 6.67 -9.98 -0.67 4.29
July 11.55 -3.3 1.57 3.45
August 7.65 -7.47 0.64 2.73
September 4.1 -55 -1.15 2.57
October 7.2 -7.12 -0.04 2.92
November 8.38 -15.42 -0.73 3.76
December 8.17 -7.5 1.45 3.67
Average 7.46 -6.75 0.15 3.02

Table 6.3Five Year Average Basis for 600-700 Ib. Heifers @&luegrass Stockyards

Std.
Month High Low Average Deviation

January 5.32 -11.8 -2.81 3.18
February 5.8 -9.78 -1.79 3.53
March 4.85 -6.73 -2.33 2.74
April 6.45 -4.78 -0.01 2.69
May 6.42 -8.67 -0.74 3.01
June 3.32 -9.73 -2.41 3.48
July 3.47 -7.17 -2.16 2.4
August 2.8 -9.22 -2.66 2.87
September 2.65 -7.25 -2.25 3.01
October -0.63 -17 -6.82 5.09
November 0.08 -16.67 -7.11 4.28
December 3.25 -11.5 -4.09 3.32
Average 3.65 -10.02 -2.93 3.30
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Table 6.4Five Year Average Basis for 700-800 Ib. Heifers @&luegrass Stockyards

Std.
Month High Low Average Deviation

January -1.6 -10.8 -5.78 2.04
February 2.12 -12 -5.69 3.7
March -0.75 -7.23 -4.73 1.78
April 3.1 -9.78 -4.58 2.64
May -2.07 -9.37 -5.09 1.63
June 0.02 -14.93 -4.72 3.46
July -0.52 -9.82 -4.53 2.35
August -0.3 -11.22 -5.52 2.46
September -0.5 -8.15 -5.45 2.65
October -3.42 -11.42 -8.26 2.1
November 2.27 -10.02 -6.75 3.11
December 3.15 -8.03 -1.86 4.05
Average 0.13 -10.23 -5.25 2.66

Of important notice is the range of basis in altrefse tables. There is a
substantial difference between the high or strotiggn average basis and the low or
weaker than average basis. For example the 95%deowck interval for April 700-800Ib.
feeder heifers is [.59 per cwt. to -9.75 per cviitjis means that 95% of the time the
actual basis will be from .59 per cwt. over Aptitdres to 9.75 per cwt under April
futures in the month of April. This is an obstaidausing naive short hedges because the
95% confidence interval of expected basis is se@wgahsis variability is less than price
variability but both are substantial, which demoaists the risk faced by producers,
backgrounders, and order buyers. Hedgers would foalve offered large profit margins
in order to feel confident they could actually ax@ne basis risk and net a profit at the
end of the hedge period. At times the market mésr substantial profit opportunities
that a potential hedger can capture. Another glyateay be preferable in this case.

Options strategies may be the best alternativenfust producers. Even when the
producer has less than a full load of cattle, iy e justifiable to use a put option or an

option spread strategy. The reason is that whitgay not be possible to lock in a profit,
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protection against an unexpected decline in pge@sbe achieved. This price risk
reduction makes using options strategies an efficboice for producers and dealers.

Producers and order buyers must keep in mind tferaariance tradeoff when
choosing a hedging strategy. For example the aoexfii of variation can be used to
compare the relative variability between stratedteis simply the standard deviation
divided by the mean expressed as a percentagea lneasure of dispersion around the
respective sample mean. The coefficient of vamatoy no hedge at Bluegrass
Stockyards was 13.47% compared to a six month rredge of 7.97% and a six month
three spread strategy at 26.79%. Hedging did regdrice variability while spreads
increased price variability relative to simply tagithe cash price.
Implications

The model used to describe Kentucky basis was artaliive an accurate
estimate that could be used as an expected bdsisning a cash price forecast. Future
work in this area should focus on developing a namaurate forecast of basis three to six
months in the future. Modeling price risk from pooérs and backgrounders decision
making framework is another potential area fortfartwork. It is likely the case that
visible factors such as the various breeds ofecatid the condition of the cattle when
they are marketed have a large impact on basissldé@ more accurate forecast of basis
could be obtained it should increase the use afefieeattle futures and options contracts
as hedging strategies. Kentucky cattle producerskdgrounders and dealers would
certainly benefit as a result.

Livestock insurance is another price risk managersgategy that is available in

some Midwestern states that someday may be aplditaBKentucky producers. It is
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basically a put option on the cash feeder cattlexn The insurance policies may be
cheaper than a comparable put option on feedde ¢attires because of a 13% subsidy.
One major benefit of these policies is that prodsican buy a policy that matches the
size of their herd (Barnaby). This makes insuramogore cost effective strategy for
smaller producers as compared to simply using Cé#edr cattle put options. Given that
Kentucky has a large number of small producersstivck insurance could turn out to be

a viable risk management strategy.
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