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&ts$rRÀCT

This study anaÌyzes cash, futures and basis for the live
cattle futures and slaughter cattle prices for Manitoba, Omaha and

Alberta" Futures and hedging efficiency and hedging ratios are

analyzed. The results find si¡ailar mean basis series for the omaha

and Canadian marketsn other than a slightly increased basis in the
Canadian markets attributed to extra transportation and delivery
costs. Mean cash prices have insignificant differences between

markets, however, variances are different bet*¡een markets.

Hedging ratios are found to be slightly lower for the Canadian

markets" When analyzing the basis st,andard deviations compared to
the Canadian cash price deviations, efficient hedging opportunities
are lower than using an R2 measure of analyzing hedging efficiency.
This is attributable to exchange rate effects, which increased the
Canadian cash price variance.

Therefore, while studies may find the perfornance of the
futures market similar in both the U.S" and Canadian market,s, the
exchange rate reduces efficiency of the canadian hedge by

increasing cash variance" Hedging in the Canadian market is most

risk reducing during periods of l-ower slaughter of Canadian cattle,
unfortunately, these periods arso tlpicarly exhibit the highest
cattle prices (such as 1987). Futures prices are found to exhibit
more downward bias than cash prices"

xtl_
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CHÃBTER T

TBflTRODUCTTOSq A3üD EACKGROUBTD

1"å AgríeuLtural rísk and uncert,aintv

Agricurtural production is characterized by uncertainty
and risks. lhere is uncertainty in estimating input prices,
røeather, death and disease loss" rn addition, prices in
agricultural markets are uncertain" .A,gricul-tura1 markets are

worrdwide and uncert,ainties rerating to trade ag:reements such

as the General Agreement on Tariffs and Trade (GATT), exchange

rates, surpluses, subsidies and embargoes alr affect the
product price" seasonality of production and prices as werÌ

as perishability also increase risk to the producer.

rn the grains and oilseeds industries these risks are

oft,en managed dif ferently than the livest,ock industries.
Grains and oilseeds are storabre and in some cases may be

withheld from the urarket untir the price improves. Livestock
are subject to substantial reductions in quality (i"e" gain

fat) over time while íncreasing costs due to a ronger feeding
period.

L"2 &"eedi.ot, índustrV nísk

The fed beef industry faces risks from many sources.

Variability in beef prices, ínput costs, weather, cost of
l-



credit and herd health are rated highly by ranchers as sources

of risk in production of beef cattle (Walker and Mapp, LgB4).

Part of the variability in beef prices is due to the cyclical
nature of production" Another aspect affecting beef prices is
the export price. rf local- supplies are exported to another

market such as the u"s., then a decreased supply can íncrease

the price of cattre locaLly" rn addition, locar production is
typicalry greater than locar demand, therefore the eNcess

supply must be exported (not necessarily to the U"S). If
cattle prices are low in the importing area, the export price
will need to be low to clear the market. rn 1989, !üestern

Canada exported approxirnately ç79,537,oo0 of beef, $5,Sz4,Ooo

worth of Purebred cattre and ç247,2BBrooo of other cattle to
the U"S" (Alberta Àgriculture, i_989 ENports)" These

t,ransactions involve the risk of exchange rates, transporta-
tion costs, grade differences and acceptance in the U.S.

While the value of beef exported is current,ly a small

percentage of total Western Canadian cattle sa1es, these

transactions indicate the potential for and actual derivery of
cattle into the u"s. This potential depends primariry on the
price of slaughter cattle and the exchange rate.

Feedlot producers have variable costs including
purchasing cattle, feed, veterinary supplies, fuel, and

transportation in addition to interest expenses" These costs

fluctuate and increase risk to the operator. catt.re are

subject. to variable weight gains due to breed. and individuar



differences. rn addit,ion, heat or cold stress may occur and

reduce feed intake" Dampness al-so can aid the spread of
diseases, weakening the cattle and reducing gain" Bauer,

Mumey and coles (L989) guantifíed these risks in a simulation
model analyzing risk and return of beef feedLots in the

context of investments. These authors found market price risk
to be the major source of risk in cattle feeding. Most,

production associated risks have been minimized through

extensive facilities and veterinary maintenance programs.

However, marketing risks, including the uncertainty of the fed
cattre finar price, exchange and interest rates require
different types of solutions. producers have some options

availabre which reduce the risk of the final price of their
production" Hedging in a futures market is one of the options

used to minimize príce risk"

3.,3 3{anagement of rísk
An integrat function of the feedlot operator is his or

her management of risk. Ã,s Robison and Barry (L997) suggest,

risk provides an additional cost to the firrn. Assuming the

operator is risk averse, in order to consider alternatives
whích ínvolve risk, compensation is needed above the Ìevel of
return which would be reguired by a risk less arternative.
This difference in compensation bet*reen a risk-free and a
risky arternative is calred a risk premium. once variance of
returns is introduced into the manager¡s objective of
rnaximizing revenue, the manager is actually rnaximizing a



certainty equivarent, of the revenue which can be eNpected. from

an activity whíle taking into consid.eration the variability of
returns and/or chance for a loss (Robison and Barry, tgBT) "

The operator may attempt to maximize returns through

several means. The decision will- involve choosing between the

¡lossibly higher returns of a risky arternative as opposed to
the lower returns of a known-return arternative. The producer

nay try to set up a marketing-feeding regime where the cattre
from lots are sold at differing times in the cash market in an

atternpt to averagie the slaught,er cattle price over rots.
However, this method witr not insure the manager from the risk
associated with a long-term downward trend or constantly low

prices which do not cover costs" The producer may use onry

the cash market in order benefit from possible price
increases, or he may lock in a lower return through a hedge or
futures contract"

Non-agricurtural industries wilr typically reduce

production if Èhe outpuÈ price for their product is too }ow.

However, once cattle are in the feedlot, it wourd rarely be

economical to take them off the feed and/or serl them at
lighter slaughter weights (purcell, rgTg). The manager may

keep then on feed ronger" However, due to the costs of
keeping the cattle fed and the ¡lotent,iar quarity discount

nentioned earlier, this option is also limited.
Some prirnary industries, usÍng raw materials, such as

agriculture aLso have an option of using futures markets to



s'insures¡ the Srrice they wílr receive on their productÍon or
will ¡lay for their in¡ruts" ThÍs method of managinE risk is
called hedging.

1-"3"1- Hedginq as a vehicle for risk manaqement.

one method of managing risk is to transfer the risk t.o

others who are witling or able to bear it (warter, 1984).

comrnodity futures markets províde a vehicre for producers to
shift some of their price risk to specurators through hedging.

Hedging is used eNtensively by u"s" feedlot operators in
protecting their sraughter cattle prices" This risk reducing
toor is not widely used by their canadian counterparts.
carter and Loyns (1983) propose that this lack of invorvement

in the u"s" futures market by canadian feedrot operators may

be due to a lack of understanding in the use of hedging in
managing feedlot cattre price risk. .anbiguous results of
canadian studies in this area may also contribute to the lack
of ínterest in hedging (carter and Loyns; catdurerl, copeland

and Hawkins; cillis; Novak, Mumey and unterschurtz; Novak and

unterschultz). rn addition, the theory behind hedging

nonstorable conmodities and those v¡hich change form over the
hedging period is not well developed (Garcia, Leuthord and

sarhan, 1984). a,lthough Naik and Leuthord (1988) have linked
feeder and live cattre futures through corn prices, the theory
for explaining price trends over tive cattre futures still
needs to be developed. Further¡nore, basis risk may make

hedging an inefficient, means for Canadian feedl-ot. managiers to



reduce price risk" Basis risk has not been thoroughly studied
in the Canadian context,.

1,.3"2 Futures market and hedging efficiencv
rn addition to the lack of basis analysis and

inconsistent hedging resurts of studies, ¡rroducers may be

reructant to hedge due to concerns of futures market and

hedging efficiency" price performance of livestock futures
markets has been the €ìnphasis of a great dear of research.

However, results from these attempts on measuring efficiency
and performance are conflicting. Ranges of response to the
guestion of efficiency of these markets have been from

extremely efficient (Kolb and Gay, 1983); to concern of them

having the potentiar for misÌeading decision makers in
production decisions; to either enhancing or adversely
affecting the cash market (He1nuth, 1991) " some studies hold
that futures markets are not onry superior to cash markets in
predicting futures spot prices, but are also more accurate

than many econometric rnodels used by consurting firms in the
short run (Just and Rausser, l-991). others berieve rive
cattle futures markets to be onry spuriously correlated to
cash cattre prices particularry in long run forecast.s where

long run is defined as any period greaÈer than six weeks

(Bigiman, Goldfarb and Schechtnan, 1993) "

canadian ¡rroducers need t.o know whether the use of the
u"s. livestock futures markets wirl provide effícient hedging

and cash price forecasting for their product,ion.



L"& Easís nísk

Traditionallyo hedging trades off price risk for basis

risk. The basis is the futures price minus the cash price.
Basis can be identified by time and location (e.g. Ðecember

!7 o A987 Winnipeg basis) (Giflisr 1986) " Basis risk ín this
study refers to the leve1 and variance of the basis" The

level of the basis can become a risk due to a narrovring or

widening of the basis which may be detrimental to the
producer" Ã, narrowing of the basis (i.e. the difference
between the futures and cash price becomes srnall_er) is
beneficial to the feedlot producer if short hedged (i.e. sold

a futures contract) " Conversely, a widening of the basis

creates a loss of the short hedger (Carter and Loyns, 1983).

ff the reason for hedging is to reduce variability this
movement reduces it¡s effectiveness.

The basis vritl be affected by any factor whÍch alters
cash and or futures prices with different magnitudes at a

particular point in time. The basis level is especially
important at the tirne of expiration of the futures contracL.

It is at this t,ine when the producer must close out his
positions and the level of the basis will determine how nuch

of his cash price risk is covered by the futures position.
Operators need to make hedging and forward contracting
decisions based on the expected basis at the expiration of the

futures contract as well as the hedge price. If feedlot
managers intend to use futures markets, they shourd foltow the



basis closery. This type of moni-t.oring requires an

understanding of the basis and information regarding the
factors q¡hich af fect it.

rt is important for a producer t.o understand hedging, the
basis, and basis risk for several reasons. unpredictabre

movements in the basis can reduce the effectiveness of
hedging" Basis information can also be used in sophisticat.ed
hedging strategies (as in specurat.ive hedging) where sthedges*

are placed and lifted in anticipation of basis change (Martin,
]_e83 ) .

Previous research suggests that complex basis
relationships reduce the price insurance function of hedging

(carter and Loyns, l-983; Thompson and Bond; caldwerl, copeland

and Hawkins; and Gi1lis) " canadian livestock hedging studies
have hlpothesized that canadian cattle basis is nore complex

than in u"s" markets. carter and Loyns (1985) found that
feedlots are generalÌy better off without using the chicago

futures market for hedging, if simple hedging strategies are

used. caldweIL, copeland and Hawkins (L982) betieve basis

behaviour is responsible for their own unsatísfactory hedging

results. I{artin (1983) and Gil1is (1986) found specific forms

of selective hedging strategies useful. However, Gírris
not,ed, that there is difficulty in predicting the cargary

basis" In a further study, Gillis (1999) noted the high

degree of managerial ability required to use the futures
markets in hedging due to the conplexity of the basis, the



exchange rate and the int,erest rate. TIe found that the
Canadian dollar futures contract, to be inefficient at covering
eNchangie rate risks" Novak and unterschultz (1990) found that
exchange rate risks are a very snarr portíon of the price risk
for canadian feedlot operators arthough carter and Loyns
(1983), ciIlís (1999) and cardç¡elr, copeland and Har*kins found
it' to be significant. conprexity of the basis inpries great.er
risk in hedging canadian catÈre, making this arternative less
attractive to producers.

The Canadian studies mention basis behaviour as affecting
their hedging results, however, only Novak and unterschul_tz
examined basis risk. These authors found that basis risk is
lower for 1985 to 1989 than the period L976 to 1980. The

authors identify basis risk as the variance measured through
the mean square error" The basis rever also affects the
returns of a hedge therefore this aspect, shourd also be

examined. Most of the canadian studies have focused on

feedlot simulations and used historical_ basis levels to
estimate basis. The ernphasis of these studies is in analyzing
what would have happened under various narketing scenarios
incl,uding selected hedging strategies. rn order to determine
possible optinal hedging straLegies for future use, it is
first important to understand the basis and find hedging
ratios which reflect the amount to be hedged as welr as the
efficiency of the hedge whire taking into account exchange

rate risks"



Producer knowledge of seasonal or cyclicar patterns of
basis changes will reduce risk in the use of live cattl_e

futures contracts" several days and sometimes v¿eeks of
flexibility exist.s in marketing so producers can use this
inforrnation in tining their cash sales. some trading months

may have more variability in the basis or have a basis which

tends to widen (narrow) in a manner rshich would be detrimental
(beneficiar) to the producer creating higher risk when

compared to other months for lifting or placing a hedge. rn
this case a producer may hold the cattre srightly longer or
shorter to use a less risky month. Naik and Leuthold (1988)

mention this frexibility in marketing tirne when deveroping

their theory of hedging nonstorable commodities.

rf producers can use the futures market, hedging ratios
are needed to herp establish the revel of production to be

hedged and to check for hedging efficiency. This study

intends to measure and anaryze canadian cattle basis risk for
Manitoba and AlberÈa in conparison with omaha, over the lífe
of each live cattle futures contract. Structural differences
bet*reen u.s. domestic and western canadian markets may exist
which eompricate the basis for canadian feedÌot operators. rf
this is not. the case, canadian feedrot. operators nay use the
futures similarly to u"s. beef feeders" Then hedging

effectiveness and ratios u¡ill be analyzed"

10



å"5 The #¡roblem

Hedging in the U.S" futures markets may be benefj_cial in
reducing price risk for Western Canadian feedlot operators.

These operators have received confLícting messages regardíng

the benefit.s of hedging theír product on the u"s. futures rive
cattle market" Knowledge of futures efficiency, hedging

effectiveness, basis behaviour and basis risk wilr provide the
producer ¡sith improved information to select. marketing

options "

S " 6 lFhe obj ect,íves

This study has two objectives. The first objective of
this study is to provide feedtot operators with information on

live catt.le futures prices, cash prices, and hedging basis

among differing markets and over time. This informatíon may

be used to help determine whether to use hedging, through

determining the complexity of the basis compared with U"S.

markets and if hedging is to be used, which futures contract
months have favourable basis relationships" The second

objective is to provide producers vrith a hedging ratio and

measurement of hedging efficiency using the chicago Mercantile

Exchange Live Cattle futures contracts"

11
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2"L GeneraL l-åvestoek futures research

Leuthold and Tomek (L979) provide a surnmary of the

developments in rivestock futures riterature from 196s to
L979" Included in the summary is Leuthold¡s analysis of U"S"

cattre basis. Leuthord identified several irnportant supply

variabres in expraining cattte basis. rncluded are slaughter,

number of cattle on feed, prices of corn, feeder steers, fat
cattle and seasonal shíft variables" The model did not
provide a good fit. for the nearby basis, that is, a large
component of unexplained variation remained in the basis

closest to contract maturity"

Carter and Loyns (l-983) promoted Canadian education in
the use of futures markets as a farm management tool in
Canada. The authors fel-t that the futures markets are not

wel-l- understood as a risk managing alternative. Carter and

Loyns (i-985) t,ested traditional and sel_ective hedging

techniques and hypothesized that basis risk may have decreased

the effectiveness of some of their hedging strategies. Gillis
(i-986), also studied hedging strat.egies for Canadian feedloÈ

producers. He found some hedging techniques to be beneficial
in increasing returns " Caldv¿el10 Copeland and Havrkins,

L2



however, in studying the same market as Girlis had littre
success in finding profitable hedging strategies.

t'Iovak, Mumey and unterschurtz (r-991) studied risk in the
cattle feeding industry in Arberta and onaha using deviations
in net. returns and found a one hundred per cent hedge as an

effective risk management tool. They found the hedging ratio
to be approxÍmately síxty per cent of the cattre praced on

feed to obtain a i-00å hedge, that ís, the futures market would

hedge al-I the cattle on feed if contracts are taken out for
sixty per cent of the cattre on the lot" However, this study

only analyzed the nearby futures contracts in real rather than

current dollars and díd not incorporate exchange rate effects
on the hedging ratio" These authors compared the Al-berta and

omaha basis and found that the Alberta basis did not have

significantly more variance for a three month period. The

authors note that the test used is weak and should be used

with caution. rn addition, monthly prices and eNchange rates
are estimated using one day of the month, which may not have

been representative of the entire month"

Most of the Canadian studies have focused on simulation
models of feedrot enterprises and analyzed risks in a

portfolio investment model (ciIlis; carter and Loyns, ldovak

and unterschultz; Bauero Mumey and coles) " This study does

not attempt to simulate an average feedrot but measures the

risk of hedging compared to cash price risk"

13



æ,.4 FuËuree market, effieíeney
Âs mentioned in chapter oneo futures market efficiency

has been ext,ensively studied (Hudson, LggT). These studies
focus on the efficiency of the futures market in ¡lrovidÍng a
price discovery role or in forecasting cash prices. while
these roles are not ident.icar they are closely related.
Hudson indicates the degree of diversity of results of these
studies and states that such diverse findings are due to the
results being dependent on the commoditíes, time periods, and

data being studied as well as the research method used.

Leuthold (L974) in a study using a mean square error
(MsE) measure of evaluating price forecasting performance

found a substantial decrease in the performance of live cattle
futures markets for periods of 15 months or longer before
delivery" Leuthold suggested that cattre feeders and

producers should use the cash market rather than the futures
market to rnake appropriate production decisions. He al_so

states there is littre evidence to berieve that feedlot
operators used the futures markets when naking decisions to
buy feeder stock" However, Leuthord and Tayror (rg77),
analyzed the pot,ential infruence of rive cattre futures
trading on spot cattle market príce variatíons. They

hypothesized that producers in the cattte feeding market may

enhance their decision-naking by understanding the futures-
cash price spreads (i"e" basis).
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Price, êt. al" (1979) arso studied the effect, of futures
markets on cash markets and found that, the variance of the
cash market. declined after introduction of the futures market

on a weekly and monthly basis. Tomek (L979), however, found

that the existence of futures trading did not have a

measurabl-e effect on the variation of cattle prices.
Martin and Garcia (1981) tested the príce performance of

the live cattre beef futures market and found that whire
futures ¡rrovided unbiased forecasts of eventual cash prices in
the periods studied, they did not exprain the movements in the
cash price series weII" The authors conclude that the líve
cattle market did not perforn the price forecasting funct,ion
ç¡eIr, but argue that the livest.ock futures markets act as

agencies for rational price fornation because they can enhance

income stability through hedging strategies.
the question of biased pricing mechanisms has been

addressed ín live cattle futures market,s with varied result,s.
Garcia, Leuthold, and Sarhan (1994), in a study enploying the
variate difference nethod concluded that cattre basis in
severar Midwest markets exhibited unsystematicr or random,

fluctuations" The authors propose that the results suggest

that producers and market participants who hedge shourd

discern where current prices are rerative to their rong-ternr
patt.ern" rn addition, they propose that such infornation
could permít identification of periods of high basis risk by

futures contract and lead to appropriate marketing strategies.
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Helmuth (l-981-) found a systematic doçrnr*ard bias in live
cattle futures. He asserts that such a bias means that the
live cattle futures market is not fulfilling its economic

hedging purpose" Korb and Gay (1993) differ wíth Helmuth's
methodology and propose an aggregated nethod of analysis which

did not discover any bias" Koppenhaver (1983) states that if
a bías is found in forward prices, market effÍciency may st,ilr
occur. rf a bias is known, constant¡ or varies
systematicarly, it can be used to create accurate price
expectations. Further, the bias is suggested as providing a

risk premium to attract speculators into the market.

Just and Rausser (1981) compared various futures narketrs
price forecasting accuracy with the accuracy of large-scale
econometric models of commercial forecasting firrns. The 1ive
cattle futures contract price forecasts are ranked second

after chase co" forecasts in the one month time horizon.
Performance of the futures contract dropped drasticalry aft,er
the first forecast horizon (one month) and most of the
econometric models are better predict,ors of futures spot price
in the medium to long run.

oerlerman and Farris (1985) focused on whether the
futures market is the centre of price discovery and found that
the most obvious causality frowed from the futures to the cash

market when compared to casual flows from the cash to the
futures market, and that infornation incorporated into the
futures market is integrated into the cash market within one

16



day"

Purcell, Flood, and PlaNico (1980) found a bidirectíonal
feedback relationship between dail-y cash and future prices"

These studies inply Èhat the futures market is the centre of
price discovery according to Hudson (1992). Hudson asserts

that futures markets are import.ant, in the price discovery

process however, a complex interrelat,ionship exists between

cash, futures, carcass and boxed beef príces" Further he

states that infonnation flows quickly and is assimilated

rapidly between these markets" He believes that the focus for
research should be shifted from futures market efficiency and

how futures reflect infonnation to concentrating on the

adequacy of the informat,ion available"

Kolb (1985) states that futures markets are at l-east

weak-forn efficient, meaning that futures adequately reflect
all historic price and market information. Sínce it, is
difficult to make super normal profits in the futures markets

he also believes that futures rnay be serni-strongly efficient,
reflecting publicly available information" Super normal

profits are assumed to be very difficult to achieve using

publicly available informaÈion"

2"3 gedgíng effi.eiency and hedging rat,j.os

Hedging efficiency is measured as the decrease in cash

price variat,ion due to hedging. This is typically measured

through the use of the correlat,ion coefficient of a standard

bivaríate regression model" The hedging ratio wíII be

17



eNplained in Chapter IfI. Several recent studies have focused

on the measurement of hedging effectiveness.
Lindahl (1989), defines hedging effectiveness as the

abiJ-ity of a futures position to reduce the variance of the
cash position. The R2 statistic measures the percent

reduction in the unhedged portion or cash market variance.
she states that R2 statistics may onJ-y be compared in the case

where different futures market correlations are measured

against, the same cash market, unless price level moders are
used"

witt, schroeder and Hayenga (LgBz) compared different
moders of the hedging ratio. Models using price levels, price
differences and percentage change are tested. They found that
one should use a price difference moder if high
autocorrelation is found in the price level model. They arso
categorized hedges into storage and anticipatory hedges. The

storage hedge is one rshere the comrnodity is herd in its
futures contract form at the tine the hedge ís placed. The

storage hedger has a position in both narkets simurtaneously

while hedging" The antici¡latory hedge is one where the hedger
iranticipateslr having the commodity avaitabre at a later date.
An example would be the case of a feedl-ot operator
anticipating his feeder cattle t.o become slaughter cattl-e over

the life of the contract. These hedges are to perform

different functions. The hedger r,¡ith an anticipatory hedge is
concerned with the variance of the hedge because there is no

18



cash position. This is the type of hedge a feedrot. operat.or

would be naking using a l-ive cattte futures contract t.o cover
their feeder cattl-e. A price level methodology is appropriat.e
for this type of a hedge and the hedge ratio is the regression
coeffícient of cash price levers regressed on futures l_evel_s

during the períod when the hedger would be transferring his
futures position to a cash position"

Herbst, Kare and capres (1989) discuss the difficurties
of autocorrelated errors in deternining the hedging

effectiveness in the financial futures market. They compared

the hedging ratios generated through the use of oLS regression
techniques with a Box-Jenkins autoregressíve integrated moving

average moder (.ARIMA) " The hedging ratios decreased

significant,ry in the ARIMA model" This is proposed to be due

to high Levels of autocorrelation which are evident in the
Durbin watson statistics of the originat oLS price tever
model "

Myers and Thonpson (1989) developed a generalized optinal
hedge ratio using price changes instead of price revers.
These authors test price change moders using storabre
conrnodity hedges where the hedger hords the cash conmodity at
the tirne the hedge is placed" They stat.e that the decision of
the hedger as to how much of his cornmodity to hedge is
conditional upon the information available at the tine the
hedge is placed" since the oLS method estimates the hedgíng

ratio without using previous information, unrike the príce
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differences method, it is said to be uncondit,ional" They

prefer the príce change model which incorporates condit.ional

infornation between the lagged príces and the current prices
of cash and futures markets.
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3 " å Fírm behavíour under ri.sk
Robison and Barry (Lgg7), production theory under

conditions of risk assunes that the firn competes in a market
u¡ith imperfect infornation" The firn is assumed to be a

price-taker and operates as a risk averse utility (profit)
maximizer" the firm¡s intent is to maximize their expected

utility of incone with respect to the firurrs operation costs.
The simplest moder which depicts this behaviour ís as forlows:

aax E U(y) (å)

subject to:

Y=PI-Y nrx¡-B-C (ø)
j=1

(2)

røhere

v

p

]-ncome

output price

2L



pi = input. cost for x,

xi : input i
B = fixed costs

C : variable costs

q = f (xir"""r>Ç) : output

and where x¡r. ".4 includes production and marketing

costs" rn the case r*here risk is not considered, taking the
first derivative yields the optimun solution below:

vt(y) lp-c' (g) I =o

Uu (y) is a positive constant (can

Èypical solution of marginal cost

shown below:

(3)

be cancelled) leaving the

eguals marginal revenue as

(4)

0. However, when

order condition is

(5)

the expectation operator

the range of probability

p=ct(q)

The second order condit,ion is for C u u (q)

risk is introduced into the model the first
changed to the following expectation:

E {ut U) Lp-ct (q) I }=o

.As explained

nold evaluates

by Robison and Barry,

the expression over

22



density functions for continuous or díscrete randon variables.
The random variabres may represent output price and output
guantity¿ âs well as other shocks to the utility functíon.

Producers have some arternatives urhich may help control_

risks or help recover the costs of rísks, some of these tool-s

are insurance poricies, diversification of production, pubric
or governnent support, and futures market hedging. These

tools of risk management have different levels of efficiency
and availability to managers. The futures market efficiency
and hedging theory and effÍciency are described below.

3"2 Futures market efficiency
Korb (t-988) defines market efficiency as the ability to

furly reflect all information availabre" The degree of market

efficiency is typically classified into three types; weak,

semi-strong and strong form efficiency, forrowing Fama (lg7o) 
"

weak form efficient narkets have the ability to reflect alr
historic information" Semi-strong efficient markets reflect,
al-1 historic information as wetl as arl publicly availabre
information" strongly efficient markets reflect alr
information of the weakly and semi-strong efficient markets,

but also include reflection of private sources of information.
Private sources would include company records, for example,

which are not pubricized" The futures market can be evaluated

by it,s efficiency in reflecting information and expectations
of fuÈure cash prices of commodities"
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According to Kolb (1988) futures markets are at least
t¡eak form efficient because futures prices refl-ect historical
prices and market information ç¡etr. He asserts that futures
may also be semi-st'rongly efficient because it is difficult to
make super normal profits on public information, and it is
difficult to make super nornal profits on the futures market.

Futures markets are believed t,o perform a cruciar role in
the price discovery process of the commodities they trade in.

3"3 Eedging theorv

The purpose of hedging is to reduce rísk of cash price
fluctuations and or to insure a future price to buy or serl_ a

commodity. This is done by taking an opposite position in the
futures market than that of the cash market. The principle is
that if the cash market varies in a way which increases risk,
the futures market will vary in the same direction and one

marketls loss will be compensated by an equar gain in the
other" Table l- ilrustrates a Nrclassic¡r hedge of thís type.

24



Tabre L.--claesic hedge and baeis change effects in a decl_ining
February fuiures m

Pc-Pf Net
Price Basis Gain Gain

Date Action in CND$ Change or Lo6Ê or loss

Constant

November
January

November

Noveurber
January

November
Jarnuary

Futures
SELL
BUY

Cash
BUY

$73.00
$72.20

s73.00

$73.00
ç72.20

s73.00
$71.00

$0.80

Januarv sELL 972 .20 $0. OO ( SO. gO ) s0.00

Decreqsing
Futures

SEI,T
BUY

Cash
BUY

SET,L l sl.20 ì I 52.00 ì ( s1.20l

$0.80

Increasin

Novembe¡
January

Novernber

Futures
SELL
BUY

Cash
BUY

SELL

$73.00
ç72.20

$73.00

s0.80

Januar 74.00
Pc=Cash Price, Pf=Futures Price

1.80 1.00 s1.80
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The operator may choose hedging as a toor to control the
output price risk" when specifying hedging into the producers

maximum utility model, another price funct.ion enters the
Robison and Barry model; a futures market price for the
proporÈion of the product çrhich is hedged, equation 2 (page

2A, then becomes:

y= (p+el (q-h) +¡tþ-c(q) -a

fqlhef e

y = income

p+e = current street (cash, spot.) price
e = error term

q : output

h = output hedged

pr = futures price

C = variable costs

B = fixed costs

with the assumpt,ions

E (p + s) : po E(e):s

which are that the expect,ed value of the error term is o, and

the expected value of the price is unbiased" This model

incorporates some of the cost of risk in the error term which

is assumed to be nornally distributed u¡ith a mean of 0. This

(6)
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moder al-so assumes the producer knows with certainty the
return from the futures market. However, since the ¡lroducer
does not know his returns with certainty, he or she maximizes

a cert,ainty equivalent, (Robison and Barry) which balances the
returns from a risk less alternative with potentially lower
returns to that of a risky alt,ernative with potentiarly higher
returns" The higher returns of the risky alternative are

required to provide incentive for the risk averse produeer to
engage in that activity. These higher returns are cal_led the
risk premiun" The decision rnodel is as follows:

Max Y"" = p.(q-h) +O¡þ-C(q) -B
s. t.

-| r @-h),o?*ho'r*z (q-h) hpo*ou

terml- term2 term3

{7t

where À,, is the producer0s lever of risk aversion determining

how much risk premium is required to make hin arnbivalent

between a risky choice and a certain choice, and À/2 gives the
trade off at equilibriurn between the expected profit of an

arternative and the profit variance (Robison and Barry).

term 1

term 2

term 3

variance of the profits of the unhedged output.
variance of the hedge output and

correlation effect of the covariance of the

basis and the error term ç¡ith an expectat.ion

factor of o"
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rn practice, howevero there are several- reasons eihy

change in the futures rrarket will not exactry compensate

losses in the cash market.

3 "2.t Hedcrincr efficiency and the basis

Hedging efficiency is measured by the ability of the
futures market position to compensate for the cash market

position" Futures markets are abre to counter cash market

movement,s when the price series vary sinilarly" This
relationship is typicarly measured using a hedging ratio
equation as follows:

P"=&+pPr+e

the

for

where P.

d,

ß

Pf

ö

= cash price of the cornmodity

= intercept

= beta coefficient

= futures price of the conrnodity

= error term

variance of the cash and

t8)

(e)

The efficiency of the hedge is typically measured as its
ability to chose the ß which minimizes the variance of the
combined futures and cash prices as fol-lows (Korb, 1988):

Min o2o = t'" o þ'o'r + 2þo t6 " 
pt,"

ç¡here

o'o

28
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cash price variance,

futures price variance,

nunber of futures units which correspond

one cash unit
correlation of futures and cash ¡rrices.

To solve for the optinal variance ninirnizing hedge ratio
the first derivative is taken of equation 9 with respect to g

and setting egual to zero as follows:

02"

a2t

I

# = 2þo'r + 2o t6. et," = o

þ*=
o^
.-Pt..

( x0)

(xx)

then solve equation 10 for p which yields

of

The negative sign is due to the cash and futures
positions being opposite in their markets. That is when the
cash position is to buy, the futures position is to selr. The

R2 gives the percentage reduction in the cash price due to the
futures price hedge (Ko]b, r-989) which is a measure of the
hedging efficiency.
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The ability of Èhe futures price to compensaÈe for cash

f luctuations u or the hedging ef fect,iveness may be af fect,ed by

several factors. The futures price may be a relat.ed commodj_ty

ç¿hen the actual comnodity is not found on an eNchange or when

delivery requirements for the same cornmodity can not be met

due to different quality and or charact.eristics. This
situation ís referred to as a cross-hedge. Tlpicatly, cross-
hedges are not as efficient as regurar hedges (Kolb, 19gB).
The degree of a cross hedge is determined by the honogeneity
of the products involved. rf a product is essentially the
same cornmodity covered by the futures market the hedge is
likely to be more efficienL as quality characteristics wi1l be

similar and the potential for delivery through the futures
markets may control the differences in the price series
through arbitrage" Hedging efficiency can also be affect.ed
through exchange rates.

rf hedgers are required to use a futures market in a

different country, exchange rate fructuations over the hedging
period and at the tirne of expiration of the futures contract
can affect the guarity of the hedge (Braga, Gilris, carter and

Loyns, Thompson and Bond). Tabres 2 and 3 show the effects
of changes in the exchange rate on a hedge. rn a rising
futures market, the loss of $"96 per cwt in a stabre exchange

rate scenario is increased to a ross of $¡"rz per cwt if the
exchange rate appreciated (i.e" the canadian dorrar rose $.0¡
in relation to the u,s" dortar) over the hedging period.
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Tab1e 2"--Example of exchange rate effecte on e short hedge in a
risinq Februarv futuree market in S/cwt

cnd/us$ us$ cND$ Net
exchange futuree futures gain

Date .Action rate price Þrice or loss

Conetant
November SELL $1 " 20 S73. 00 $87. 60
January BUY $1 .20 $73 " 80 $88 " 56 ( $0 " 96 )

A,ppreciating
lilovember SELL $1 " 20 S73 " 00 ç87 " 60
January BUY S1 .23 $73.80 $90 " 77 ( S3 " 17 )

Depreciating
November SELL $1 " 20 973 .00 S87. 60
January BUY $1.17 S73.80 586.35 51.25
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t"tt" t.--""*rt:$

US$ cND$ Net
cnd/Us$ futuree futuree gain
exchange price price or loee

Date Action rate g/cwt g/cwt g/cr¡t

Constant
November SELL 91.20 S73.00 $87.60
January BUY $1 " 20 ç72.20 $86.64 $0 " 96

å,ppreciating
November SELL 91 .20 S73.00 987.60
January BUY $1.23 ç72.20 988.81 ($1"2r¡

Depreciating
November SELL $1.20 S73.00 $87.60
January BUY g1 .17 972 .20 984 .47 93.13
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conversely, a depreciation of the canadian dorlar of the same

level changed the loss into a gain of gl_.25 per cwt"

Therefore the net result of a $"0¡ change ín the exchange rate
translated into a $2"21 per cwt, change in the returns from the
hedged position" rn a futures market where the price is
declining (in u.s. dorlars) the resurts are similar. The same

change in the exchange rate of $.0¡ translated into a

difference of ç2"L7 per cwt (see Table 3). Therefore, hedging
effectiveness can be affected by the variance in the exchange

rate as well as the variance of the futures market and cash

prices" To test for the total effect of basis and exchange

rate variance on the level of hedging effectiveness of this
type of hedge, the cash price variance in the hedger¡s
currency must be compared t.o the variance of the futures price
and exchange rate.

Braga (March, L9g9) addresses this factor by using an

adjusted basis where the futures price and u.s. market basis
is divided by the exchange rate and the canadian local basis
as follows:

P.s., = FPus$,¿,r + Bu"$,r,r/ ERn,, u 8.s,, (s2 )

where

p"$,t : Canadian cash price at

dollars

= Futures price in U,S.

for contract expiring

time t, in Canadian

dollars at time t

at tine T

FPur$,qr
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B*S,Cr = U"S. market basis in U"S. dollars at, t,ime

t. for contract expiring at time T

= ENchange rate of Canadian per U"S"

dollars at time t
: Local Canadian Basis in Canadian dollars

at t,ine t.

E&s,'

Braga (March, 1989) notes that, changes in the exchange

rate wirr change the resultant canadian cash price of the
hedged comrnodity even if no basis change occurs. He found
fhat a currency hedge position should be used when hedging is
done in a foreign currency.

other factors may also affect the basis and therefore
hedging effectiveness such as seasonal, cycricar, regional and

contract maturity factors. seasonality of input fact,ors such

as feed inputs and release of new market information such as

cattle on Feed Reports may affect the basis. Beef prices tend
to follor.r an approximate ten year cycì_e" These cycres are not
harmonized completery between the u.s. and canada (see Figures
1 to 6) " The u"s" cycle appears to lag behind the canadian

cycre by 2 Eo 3 years" This may affect Èhe futures-cash
rerationship and therefore the basis and hedging efficiency.
Regional factors may incl-ude differences in feed costs or
changes in local supply and demand.

These factors affect the basis and therefore the hedging

effectiveness. seasonatity and regionar factors of the basis
will be examj-ned in the first part of the analysis,

B.$,t
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Hedging effect.iveness incrudinE exchange rate effects wilr be

examíned in the second part.
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MODET, ÐEVET,OP}dE3qB &N'D MEB&OD6 Otr R,ESEARCE

&"L !{odel- development

As mentioned in the objectíves, the first goal of this
study is to provide feedlot operators r*ith information on live
cattle futures, cash prices and basj-s over different markets,
futures contracÈs and tine periods" characteristics of the
cash and futures prices will be determined through univariate
and ANOVA anal-ysis to analyze their efficiency and degree of
sirnilarity" Then the basis and its variance s¡ilr be

calcurated and cornpared for these markets, across futures
contracts and over twelve years. second, appropriate hedging

ratios ¡uilr be found for each market studied and analyzed as

to its effectiveness through the use of a price revel
bivariate regression mode1"

4 "L"L The data

Average weekly prices for the Ornaha market are taken from

the Livestock, Meat and woor Report published by the u.s.
Department of ^å,griculture for 900 Èo j_100 pound choice steers
in doll-ars per hundredweight ($/cwt) " winnipeg cash catt,le
prices are taken fron the canadian Livestock and Meat Trade

ReporÈ, Lhe e'eekIy range j-s averaged for prices of å,1- and .å2
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steers 1000 pounds and over ($/cwE) " Arberta cash cattle
prices are suppried by canfax, Alberta, ureekly average prices
for A1- and A2 steers in $/cwt." Exchange rates are taken from

the Bank of canada Review, weekry average canadian dollar per

U. S " doLl-ar.

Live cattle Futures prices are supplied by the corunodity

Futures Trading commission" weekly average settlement prices
are used in $/cwÈ. where data for any week is nissing, that
observation is dropped from the calculations.

4 "1" 2 The variables

The variabres used t.o calculate the basis are the weekry

average cash prices of all markets converted into u.s. dol_lars

and the weekly averag'e futures price also in u"s dorrars. The

basis is then calcurated as futures price less the cash price.
I{eekly average prices are used for alr univariate analysis.
The regression model uses monthly average cash and futures
prices, as several weeks do not have guotes for some or arl of
the markets used.

4"1"3 Considerations

4"1.3"1 Characteristics of cash and futures prices
Futures and cash prices are graphed and examined for

differences in the basis over time and markets. These prices
are tested for normal distributions" Futures prices are

compared across futures contracts to test for degree of
variance, normal d.istribuÈion, skewness and kurtosis. The
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cash and futures prices are compared by their mean, variance,
skev¡ness and kurtosis 

"

4"L"3"2 Regional cash price differences.
Exchange rate differences and or transportation and

delívery costs couÌd create a difference in the basis between

regions" Local supply and demand factors may affect the cash
price and therefore the basis (carter and Loyns). The

.A'lberta, Manit,oba and omaha markets are tested for regional
differences using a wilcoxon sum Rank Test as explained in
Appendix A.

4"1"3"3 The basis

The basis is the difference between the futures and

slaughter (cash or spot) catt.le prices. specificarly, u.s.
dollar currency conversions are used on weekry average
Alberta, Manitoba and omaha sraughter cattle prices. These

prices are then subtract.ed from Live cattle futures prices for
the same time periods for each market and Live Cattle futures
contract, from ]-977 to 1999" six Live cattle futures
contracts are offered; February, April, June, August, oct,ober

and December"

Basis is tested for rnonthly seasonaríty using oLS with dummy

varÍables for the months of January to November. seasonarity
in cash prices has been the emphasis of numerous studies
(Murphy, 1987) " Murphy tested seasonality in the futures
markets and found some seasonarity through chi-sguare t.esting,
however, when using spectral analysís¡ ilo seasonaL paÈterns
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are found" He concl-uded that, the chi-square test is
influenced by a spurious corretation. ${hether seasonality is
in the cash or futures market, is only a probrem when they are

affected differently or when cash markets which are using the
same futures contract are affected differently , these factors
wouÌd then affect the respective basis of these markets. The

canadian markets ñêv, for eNample, have a lagged supply and

demand cycle for cattle which may exhibit, different seasonal

tendencies than the futures narkets which would folrow the
u"s- cycles" Another, more probable potential for this type
of seasonarity in the basis is the market.ing of calves. The

u"s. markets more calves in the fall whereas the canadian

markets seIl more calves in the spring (Atberta .A.gricurÈure,

Ron Gietz) " This difference may make the canadian cash price
drop in the spring cornpared to the futures price.

The basis is protted as the gap between the cash and

futures prices and anaryzed for trends and deviations of
trends over the life of the contract. Arr comparisons are by

futures contract, year and region (except for seasonality ís
tested over the years).

4-r"3"4 rndependence of cash and futures prices and the
hedging ratio

Monke and Petzel (1994) tested the interdependence of the
internationar cotton market testing different staple lengths
and quarities" These authors used a bivariate oLS nodel to
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test these relationships t.o determine whether the markets are
homogeneous enough to be considered and analyzed as one

market," while this methodology is used to test. across cash

markets, the same principle may be used for testing for
hornogeneity of any markets. The authors specify that these
tests must be analyzed in conjunction with information on

narket structure" The interdependence of the cash and futures
market is ¡*hat determines the efficiency of a hedge. rf the
two markets are independent the futures rnarket will not behave

in a manner sinitar to the cash market and therefore will not
be able to provide adequate price risk protection. The

correlation between the two narkets gives the hedging

efficiency while the beta coefficient gives the amount of
change in one market which is correlated to a one unit change

in the other (Korb, 1988), rn other v¡ords, the hedging ratio.
rt is not unconmon for the hedging ratio to be different

from one, especially in cross-hedging market,s (Kahr, L9g3"

witt, schroeder and Hayenga, LggT), this means the futures
position is not an equal and opposite position, but rather an

equivalent position. western canadian cattle may be

considered as a cross-hedged comrnodity due to differences in
their grading systems. severar methods have deveroped which

determine the optirnal hedging ratio (Myers and Thompson,

1989) " These methods include regressing the cash prices on

futures prices, price changes of the cash prices on futures
price changes and proportional price changes of the cash on
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the proportional price change in the fuÈures (witt., schroeder

and Hayenga) " wit.t, schroeder and Tlayenga point. out that the

¡rrice revel model is appropriat,e for an anticipatory hedge

such as a cattle feeding hedge where feeder cattre are bought

and hedged with the anticipat,ion that they wilr be sold as

slaughter cattre. one caveat the authors nention is that if
autoregressive errors are rargeo the R-square statistics nay

be overstated. rf this is the case then a stacked GLS

equation model on price levels shourd be used. Therefore, a

price lever moder will be run using oLS and test. for
autoregressive errors using a Durbin E{atson statistic.

4"1"3"5 Exchange rate affect on the basis and hedge ratio
canadian futures markets do not offer a live cattre

contract for feedlot operators to use, therefore they must use

the united states chicago Mercantile Exchange (cME) to hedge

their products (cilris, 1989). This exposes the canadian

producer t.o eNchange rate risks since a1l transactions at the
cME are in u"s" dorlars. several- authors have addressed this
issue (Carter and Loyns, l-983; Thompson and Bond, L9g7¡

cirlis, 1989). Novak and unterschultz (1990) found the

exchange rate to be a s¡nalr fact,or when hedging Arbert,a

feedlot cattre" However, these authors onry analyzed the
effects over a three-¡nonth hedging period and used real
instead of nominal dollars" since 70 to 90 per cent of the
cattle in Arberta are on feed for nine t.o six months, using
onJ-y a three month period onry covers the final- feeding
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period" onry wednesday exchange rate quot.es of the third week

in the month are used, since only three observations vrould

cover the three month hedging period, day to day variance is
noÈ measured" Braga (L989) has discussed the rerationshíp
bet*reen basis changes and hedge resurts and defines gross

basis changes as the local supply and denand change component

and the exchange rate component. He states that a change in
the canadian per u"s" dorlar exchange rate [has] an

irnpact on the economic result of the hedge. Therefore an

exchange rate component is used in the model.

4 " 2 lhe research net,hod

4"2"1 Descriptive analysis

4 "2 "L"L Skewness

Nornality of the prices and basis series are tested by

measuring the level of skewness, kurtosis and nornarity.
skev¡ness is measured as the third rnoment of a series and is
defined as follows:

skewness- E (x--P) 3

o3
(å3)

skeq¡ness measures the directional- Èendency of the deviations
from the mean (sÄs, 19gg). The futures market has been found

to have skewed prices for rive cattre contracts (Helnuth) 
"

This alleged skeç¡ness has been hypothesized as providing a
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risk premium t.o speculators (Koppenhaver) . rf the futures
market is efficient it should reflect the characteristics of
the cash market. Therefore a bias in the futures market may

not indicate an inefficiency in provÍd.ing a price discovery
function" The cash and futures market as well as the basis
will be tested for sker+ness.

4 "2.I.2 Kurtosis

Kurtosis measures the density of the taíls of a

distribution and is a determinant of normality of the
distribution of the data (snedecor and cochran). Kurtosis is
the fourth moment of a series. statistical measures may be

misleading if the tails do not follow the normal- distribution
(SÀS). Kurtosis is defined as follows:

Kurtosis- E'(x-P) a 
-¡

o4
(14¡

4.2 "I "3 Ì{ornality
The price and basis series are also tested for nornality

of distribution using the shapiro-wilk statist,ic. The

nethodology for carcurating thís statistic is incruded in
Appendix E" å,s the number of observations is greater than 3,

the I{ stat,ist,ic is calculated using simurations forrowing
Roystonts approNimate normarizing transformation as berow¡
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,7
ZJ- -

(r - w,) Y - !¿ (ås3n o

where

Zo = Roystonos transfornation

Vü - Shapiro-fùilk statístic

"y : exponential_ normalizing function
p = population mean

o = standard deviation
as adapted from sAs (1995). The J-arger the varue of z, the
larger the departure from a normal distribution.

4"2.L"4 Basis

The basis used differs from that of Braga when

incorporating exchange rate effects. Braga¡s method is to
adjust. all prices to canadian dorlars; hourever, discussion
with Dennis McGivern of xL Foods and Maurice Kraut of the
canadian Grains council índicated the standard practice of
feedlots engaged in basis evaruation is to convert al1 monies

to U"S. dollars" The equation appears as fol_lows:

Buss,i,t,r= (cror,¡,r/ERu"r,r) - Fpusç,t,r (16¡

where

B*$,r,r = Basis in u.s" dorlars at time t for contract,

expiring at, tine T
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cP¿,i., =

ER*g,r =

FP*$,,,r

Cash price in domestic currency for market i
at t.ine t
Exchange rate domestic per US price

= Futures price in U"S" dollars at tine t for
contract expiring at tine T

4.2.2 Regression Model

Following the rationale of witt, schroeder and Hayenga

(l-987) price levers are used for the oÏ,s regression of cash

príces in u"s" dollars on futures prices. This rnoder is used

since the hedge of the feedtot operator is an anticipatory
hedge, the hedger is assumed to be risk averse and holds no

current cash position since the cattle are not ready for
slaughter" Lindahl found that comparisons between the R-

square results of two cash price series regressed on the same

futures contract provides consistent estimates of lower
hedging risk if price lever moders are used. Therefore the
price level modeL will give resurts which u¡irr be compared

over the three markets" rn additíon, this model is the most

parsimonious and the most straight forward for interpretat,ion.
The model is as follows:

CPusS,¡,¿ = d +.FPu"$,t,r+ € (å7)
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where

CP*$,i,t

&,

FP*$,qr

= Monthly average cash price of slaughter

catLle in U"S. dollars in market i (i:1
to 3 for Manitoba, Al-berta and Omaha) at.

time t (t:L977 to l-9g8 over the life of
each contract) "

= Íntercept t,erm

= nonthl-y average settlement. price of Live

Catt1e futures in U"S dollars at time t
(t:L977 to 1-988 ) f or each contract
offered T (T:1 ,...6, for February, .A,pril,

June, Augrust, October and Decenber

contracts)

f, = error term

The model is fírst subjected to an ordinary Least squares

Method and is then adjusted for autocorrelation and rerun for
a Generalized Least squares solution" s.A,s .A,utoreg ¡rrocedure
is used"

The following tests of the regression coefficients are

used in anaryzing the degree of independence and or
integration of the cash and futures prices. rn each test the
significance of the intercept terin and the beta coefficient of
the futures price are analyzed at the 5 percent significance
level-. The Èest. A analyzes the prices to see if they are

identical "

Hoå a= 0 andB=1
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Hr: o=0 andÉ# 1

Test. B anaryzes the prices Lo see if they are independent.

Hol 8= 0

Hrs I # o

The relationship is then t,ested as a constant fixed markup,

such as futures ¡rrices are g3/cwt higher than cash, test c ís
as fol-lows:

H.: a'

Hr: & :

0andP=1
andorB;xL0

Test D assumes a constant percent margin relationship between

the two prices, such as futures prices are 3 percent lower
than cash prices, the test is as follou¡s:

Hot o=0andp/ landpf o

Hr: ø * O and or p : 1 and or p = O

Test E assumes a combined constant and percent rerationship
such as the futures price is gl/cwt and sz higher than the
cash price, the test is as follows:

Hor d,f Oandp# landB# O

Hr3 @=0andorß=t andor

8=o
The degree to which Èhe relationship is mixed between the
prices is tested by test F which analyzes the intercept to
future price ratio to see whether it falls within one standard
deviation of the futures price coefficient" This criteria is
consistent with that used by Monke and petzel. rf the ratio
is within one st,andard deviat,ionu the ref at,ionship is
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int.egrated sufficientry t,o study as though one market,, if
Ìarger, the markets are not int,egrated sufficient,ry and must,

be studied as dÍfferent markets. The results of this test may

be useful in forecasting basis and understandíng cash and

future price relationships.

4.2" 3 Hedgincr efficiency - reduced risk
The efficiency of a hedge is measured as its ability to

compensate for cash price risk (Lindahl) " Therefore, the
standard deviation of the basis wirl be compared to the
standard deviation of the cash price as a measure of risk in
the hedging and cash position, respectivery. A hedgÍng
opportunity exists when the standard deviation of the basis is
less than that, of the cash as follows:

oo(on ( 18,

g¡here

and

ob of

ofop"

standard deviation

standard deviation

the basis

the cash price
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CHÃPSER V

RESUTJTg &3TD Ã3üÃÏ,YSTS

This chapter wirt review and interpret the resul-t,s of
this study by first, discussing cash and futures prices, then
the basis and finarry the hedging ratio and hedging
effectiveness" Exchange rate affect,s are discussed in terms
of the hedging effectiveness and price effects.

S. L Cash anê futures $¡ríces

The cash and futures prices, in u"s" dorlars, are graphed

over the life of each live cattle futures contract by year
from 1980 to l-988 and region. These graphs may be found in
Ã'ppendix B" The graphs indicate that concurrent prices of
cash and futures behave differently over the rife of the
contract. This behaviour is due to the nature of the prices.
Cash prices reflect current supply and demand situations while
futures prices reflect expectations of future suppry and

demand (Garcia, Leuthold, and sarhan). These prices do not
theoretically have to converge until the cattle are ready t,o
be marketed and may then be delivered on the futures contract.
However, netrr information wilr affect boÈh market,s. Therefore
there are times when the prices wirl react at the same time to
market information" The direction of the reactíon wirl depend

on the expectations of producers and traders of the current
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and future supply and demand situat,ions. The prices are
linked through the irnpact. of new Ínformation.
5"1.i- Integration of Cash and Futures prices

The anount of linkage or integration of these markets has

been statisticarry t,ested with the resurts found in Tables 4

to lL. rntegration of the markets is tested in six part,s.
The surnmary results may be found ín Tabre 11. Test A and test
D (page 52') reject, the nul-l hlpothesis as Tables 3a to 39

indicate that the intercept term is significantly different
from zero" Therefore the relationship between the cash and

futures prices are not able to be defined as idenÈical or as

a constanÈ percent margin markup basis. Test B checks for
independence of the cash and futures and found that the ornaha

L977 February and Aprir futures contracts are independent of
the concurrent cash prices" Alberta cash prices tor L977 are
arso independent for the Äpril futures contract. &fanitoba,

however has independent, concurrent cash and futures prices
for the February 1988 contract.

Test c determines a const,ant fixed margin or markup

(discount). This type of rer-ationship is found for the omaha

t979 February and Ã,priL contracts, the Manitoba 1981 June and

Augrust 1988 contracts and the Alberta cash prices to the tg8s

August futures contract" The amount of markup is equivarent
to the intercept coefficient"

Test E cat.egorizes arl other markets, years and futures
contracts as having a mixed fixed portion and percent markup
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Table 4"--Test C of integrat,ion of caah and futuree market over contracl
life ¡V nartet tUsS

Manitoba
futures B^=1

t-test

Omaha
futuree B ^-1

t-test

Albert,a
' futures B^-1
coefficient t-testYear coefficient fficient

Februar ve Cattle Contract
t977
1978
L97 9
19 81
t982
1983
1.984
1985
1986
1987
1988

0"45
0"34
0.70
0.61
0"4t
0.5s
0.46
0.50
0.75
0 .42
0.32

4 "23
L3 "20

o "24
0.40

5.43
8"57
1.90

-5.62
4.44

20 .67
4.89

22.50
7 .29
3.64
3.62

0"48
0.34
0.69
0.63
0.54
0.57
0.45
0"50
0.70
0.45
0 .47

4.00
16"50
5.L7
2.64
4.18

10.75
6.88

25.00
4.29
6"88
4.08

4.2e T- o.Bil
3.00
4.92

11.25
4"91

25.00
2.27
6 .44
4.25

I .73
0.60
0.38
0"56
0.55
0.49
0.60
0.53

il l,ive Cattle Contract
t97 7

1978
t979
1980
1981
t982
1983
1984
1985
1986
L987
1988

0 .47
0.35
0.71
0.63
0.59
0 .44
0 .49
0.35
0.45
0.51
0.40
0.51

5.89
5. 91

6.L7
2 .4L
4.00
7 .29
5.91
7 .86
4.90
4 "29
3.27

0"21
0. 54

6.58
4.18
1.89
7.00
4.t7
4.55
6.25
5.00
7 .83
6.57
2.62
3.91

o"44
0"45
0 "72
0.65
0.57
0.68
0.56
0.36
0.45
0.54
0.65
0.55

4.00
5"50
3.11
5.83
3.58
2 .67
5.50
5.82
7.86
5.75
2.92
3.46

2.eo l- o.et
0.65
0.50
0.50
0.50
0.45
0.53
0.54
0.66
0"s7

June live Cattle Contract
t977
I97 I
L97 9
1980

0.43
0.65
0.65
0.52

6.33
5.00
5.00
6.86
1.89
3.18

10.20
8"17
5.90
5"00
3 .82
s.78

0"36
0.78
0.74
0"59
0"46
0"62
0.50
0"54
0"59
0.52
0 .71
0.51

7 "LL
2 .44
3.7t
6"83
6 "75
3 "L7

10.00
9.20
5"13
6.00
4.L4
6"13

0. 43
0"66
0.65
0.50
0"53
0"82
0.50
0.55
0.43
0.50
0"66
0"48

6.33
5 "67
5.00
7 .L4
4.27
2.25

10.00
6 .43
6"33
5.56
3.78
7 "43

lesr l- o .e6l
t982
I 983
1984
1 985
1986
1987
1988

0.65
0.49
0 .51
0.41
0 .45
0.58
0"48
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faUfe ¿.--continuæ

Manitoba
futures

Year coefficient coefficient coefficient
B ^=1

b-test

Omaha
futuree B^=1

t-teet

.ål-berta
futuree B^=1

t,-test

åuqust Live Cattle Contract
t977
1978
197 9
1980
19 81
19 82
1.983
1984
1985
1986

0.36
0 .62
0.60
0"57
0.49
0.55
0.38
0.59
0"64
0.45

9.14
6.33
5.00
5"38
3 "92
6"43
7 "75

10.25
1.89
6.11

0.34
0.83
0.73
o .62
0.39
0.53
0 "52
0.58
0.59
0 .53

11.00
2 .43
4.50
5.43
7.63
6.7L
5"33

14.00

0"35
0"64
0"59
0.56
0"53
0.60
0.52
0"54

9.29
6.00
4.56
5"50
4.70
5.7L
5"33
7 .67
I.7L
6"50

4"10l--Jr6-l
6.7L 0.48

L987 0.55 4.09 0.61 4.88 o. 60 5. oo
1988 1 0.s8 1 0.47 0.59 8.20 0"67 4.13

October Live Cattle Contract
197 7
I978
797 9
1980
19 81
1982
1983
1984
19 85
1986
t987
1988

0.40
0.66
0.64
0.52
0.40
0.54
0.41
0.58
0.66
0.50
0.30
0 .44

10.00
4.86
3.60
6.86
4.29
7.67
7.38

21.00
3.09
4.55
5.00
5"60

0.33
0.87
0.70
0.56
0.32
0.52
o .62
0.57
0.61
0.54
0.48
0 .44

13.40
2.77
5.00
6.29
7.56
8.00
6.33

43.00
6.50
5.11
5.20
9.33

0.40
0 .67
0.66
0"51
o .49
0"54
0.51
0.56
0.66
0.53
0.53
0"43

10.00
4 "7L
3.78
6.13
5.10
7 .67
7.00

t4.67
4.25
4 "27
3.36
4"75

Deeember live Cattle Contract,
t977
1978
t979
1980
19 81
L982
1983
1984
1985
1986
1987
1988

0.40
0.69
0.68
0.51
0.39
0.56
0.49
0.46
0.63
0 .44
0.49

12.00
3.88
4.57
6.13
3.81

11.00
8.50

13.50
4.63
7.00
4"64
6.13

0 .37
0.91
0.70
0.58
0"37
0.53
0"49
o .44
0.62
0"61
0"54
0.53

12.60
t.L2

10.00
4.67
7.00

11.75
10.20
14.00

7 "60
4. 88
7 .67
7. 83

0.39
0.69
0.69
0.48
0.5s
0"58
0.50
0 .47
0"59
0"46
0.59

15.25
4.43
5 "t7
6.50
3 .62

14.00
10.00
13.25
6.83
7 .7L
5.86

Notes outlined
at 5 per

.51
coefficients not
cent level

0.46
statietically dif ferent from 1

58



Table 5.--Test F for integration of market,e, February FutureÊ

fntercept,/
future

l-

future
price etandard uPper
coeff " deviation boundar

lower
r

t977 | 0.531 o.4s 0"34 o.7s 0.11
0.64
0.32

197 I
L979
19 81
1982
1983
1984
1985
1.986 0.31

0.34
0.70
0"61
0.41
0.55
o .46
0.50

0"18
0 "24
0. 43
0 .42
0.13
0"35
0.06

0.52
0 "94
1.04
0.83
0"68
0. 81
0.56

0"16
o .46
0.18

-0. 01
o .42
0.11
0 .44

omaha
t977
t97 I
t97 9

1 981
1982
1983
1984

o.7L
I-- 0.60-l

0.20
0.41

l- o.eãl
t o'41

0.46

0.24
0. 40
0. 81
1.73
0.60
0.38
0.56

0.19
0. s6
0.45
0.30
0.10
0.30
0.06

0. 43
0.76
t.26
2.03
0.70
0.68
0 .62

0.05
0.04
0.36
1 .43
0.50
0.08
0.50

Alberta

1985
1986
1987
1988

0.51 0.55 0.22 o .77 0.33
0.49 0.36 0.85 0.13
0.60 0.45 1. 05 0.15
0.53 0.L7 0.70 0.36

0.41
0 .47
0.51

t97 7

1978
197 9
19 81
L982
1983
1984
19 85
1986
1987

.35

0.48
0. s4
0.69
0.63
0.54
0.57
0. 45
0.50
0"70
0.4s

.47

0.34
0.14
o "2I
0.46
0.38
0.13
0.25
0. 06
0"23
0"28

.45

0.82
0.48
0.90
1.09
0.92
0.70
0.70
0.56
0.93
0.73
0 "92

0.14
0.20
0"48
0.L7
0.16
0 .44
0.20
0.44
0"47
o "L7
0 .02

0 .64
0.32

l- o .gelf orn
0.43I-- o. s;l

l- o. so-l

988
outLined ratios show significantty integrated at 5t level
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Tabre 6.--Test F for integration of markets" ApríI Futurea
Contract, 1977 to lry

fntercept/
future

rl_ce

future
price
coeff.

etandard uPPer
deviation bound

Manitoba
t977
t 978
1979
1980

0.32
0.39

0 .47
0.35
o.7L
0.63

0.25
0"38
0.36
0 "23

0.72
o "73
1.07
0"86

0.22
-0.03

0"35
0"40

onaha

19 81
19 82
1.983
19 84
1985
19 86
1987
1988

0.41 0.59 0"54 1.13 0.05
o .44 0.48 0 "92 -O " 04
0.49 0 "24 0.73 0.25
0.35 0.35 0.70 0.oo
0.45 0.22 0.67 0.23
0.51 0.35 0.86 0.16
0. 40 0.48 0 " 88 -0. 08
0.51 0.52 1 .03 -0. 01

0.56
0.51
0. 63
0.53
0.50
0.59
0.50

1977 0.75 o.2t
0. s4
0.83
0.65

0.40
0"36
0.32
0.19

0.61
0.90
1.15
0.84

lezB l--- o. 48l
L979
1980

0"19
0.36

-0.19
0.18
0.51
0.46

berta
1977
1978
L979
1980

0.31
0.36

0"44
0.45
0.72
0.65

0 .42
0"33
0 "32
0.23

0.86
0"78
1 .04
0.88

0 .02
o.12
0"40
0 .42

outLined ratioe ehow eignificantly integrated at 5B level

19 81
19 82
19 83
1984
19 85
1986
1987
1988

0.49 0.50 0.38 0"88 0"12
0.50 0.38 0"88 o.L2
0.50 0.2s 0.78 0.22
0.45 0.35 0 " 80 o.1o
0.53 0.19 0.72 o " 34
0. 54 A.24 0.78 o.3o
0 " 66 0.45 1.11 0.21
0.57 0.38 0.95 0.19

0.51
0.50
0.55
0 .47
0 .47
0.35
0.43

19 81
1982
1983
1984
1985
1986
1987
1988

0. 43 0.57 0"38 0.95 0"19
0.68 0.42 1.10 0.26
0.56 0.28 0. 84 0.28
0.36 0.35 0. ?1 o. 01
0.45 0 .22 0.67 0 "230.54 0.28 0.82 0 .26
0.65 0.42 1.07 0.23
0.55 0"45 1.OO o-tfì

0.35
0.45
o .62
0.54
0 .47
0.37
0.46
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Tabre 7"--Test F for integration of ¡narkete, June Futures
Contract, 19?7 to 1

Intercept,/
future

Year price

L978 0.38

etandard
deviation

uPPer lower
ndar bound

future
price
coeff.

-._., , $anitoba
1977 | 0. s5 | 0.43 O.3O 0.73 0.13

0"65
0.65

0"25 0.90 0"40
0.39t979 0.37 0.26 0.91

19 80
19 81
19 82
19 83
1.9 84
1985
19 86
19 8?
1 988

0.48 0"52 0 "27 0.79 o "250.66 0"57 1.23 o.o9
0.65 0.38 1.03 0.27
0.49 0.17 0.66 o.g2
0.51 0 " 1.9 0.70 0.32
0.41 0"32 0.73 o.o9
0.45 0.36 0.81 o. 09
0.58 0.38 0.96 o " 20
9: r! 0.31 0 .79 O .L7

0.37
0.37
0.50
0.49
0.56
0.54
0.43
0.52

o¡naha
I97 7

L978
t979
1980
19 81
19 82
1983
1984
1985
1986

0.23
0.27
0 .42
0.53
0.39
0.50
0.46
0 .42
0.48

0.37
0.36

Àlberta

0.36
0.78
0.74
0.59
0 .46
o .62
0.5

0. s4
0.59
0. 52

0.30
0.32
0.26
0.23
0.2s
o .42
0.L7
0.16
0.25
0 "27

0"30
0.22
0.26
o "27
0.35

0.66
1.10
1.00
0. 82
0.71
t.04
o .67
0.70
0"84
0.79

0.06
0 .46
0.48
0.36
o.2t
0.20
0.33
0.38
0. s4
0"25

1987 0.2q o.1t 0"24 0.95 0.47
1988 1 0.49 1 0.51 0.28 0.79 0.23

1977
1978
I97 9

1980
19 81

0 .43
0.66
0.65
0.5

0.53

0.73
0.88
0.91
0.77
0"88

0"13
0"44
0"39
0.23
0.18

L982
1983
1984
1985
1986
t987
1988

0.2L
0.50

0.82 0"28 1.10 0.54
0.5 0"17 0.67 0"33

0.55 0 "22 0 .77 0.33
0.43 0.28 0.71 0.15
0.5 0.30 0"80 o"2o

0"66 0.31 0.97 0.35
0.48 0.24 0 .72 0 -?Ã

0.46
0.55
0.50
0.35
0.52

Outlined ratios ehow eignificantly integrated at 5B
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Table 8.--Test F for integration of markete, .å.uguet, Futurea
Contract, 1972 to 1

Intercept/
future

future
price
coeff "

standard
deviation

uPPer lower
boundarYear lce bounda

Manitoba
t977
19 78 0.39

0.36
0"62

0.30
0"25

0.73
0.90

0"13
0.40

omaha

L97 9
1980
1 981
t982
19 83
1984
19 85
1986
1987
1988

0.41 0"6 0.26 0"91 0.39
0.57 0.27 0 "79 0 "250.49 0.57 L "23 o. 09
0.55 0.38 L " 03 0.27
0.38 0.17 0.66 0.32
0.59 0"19 0.70 0.32
0.64 0.32 0.73 o. 09
0.45 0.36 0.81 o. 09
0.55 0.38 0 " 96 o.2o
q. 58 0.31 0 .79 0.17

0.45
0.51
o-46
0.61
0.43
0.39
0. s4
0.45
0.43

L977
1978
I979
1980
19 81
1982
1983
19 84
1985
1986
t987

0.63
0.17
0.27

0.34
0.83
0.73
0 .62
0.39
0"53
0.52
0.58
0"59
0. 53
0.61
0.59

0"21
0.25
0.23
0.28
0.25
0.23
0"31
0.09
0.33
0 "23
0.27
o.17

0.55
1.08
0.96
0.90
0.64
0.76
0.83
0 "67
0.92
0.76
0.88
0.76

0.13
0.58
0.50
0.34
0.14
0.30
0.21
0.49
0 "26
0.30
0.34

0 .42

98 0.41 42

Alberta
t977
19 78
L97 9
1980
1981
1982
19 83
1984
1985
l-986
1987
1988

0.61
0.37

0.29

0.35
0.64
0.59
0.56
0.53
0.6

0.52
0"54
0.76
0.48
0.6

0 .67

o "24
0.22
0.3s
o "32
0"32
0 "23
0.31
0"18
0.46
0.27
0.27
0.27

0.59
0.86
0.94
0.88
0"85
0"83
0.83
o -72
L.22
0.75
0.87

0.11
0 .42
0.24
0.24
0.2L
0 "37
o.2L
0.36
0.30
0.2t
0"33
0.40

0.41
0 .45
0 .47
0.4s
0.49
o .47

0.33 0 "94Outlined ratios show eignificantly integrated
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TabLe 9"--Test F for integration of markete, october Futureg
Contract, 19ZZ to 1

Intercept,/
future

Year price
etandard uPper

future
price
coeff "

lower
deviation boundarv boundarv

, , Manitoba
1977J o.s9l 0.4 0"22 0.62 0.18
L978 0.35 0.66 0.25
t97 9

1980
1981
I982
198 3
1984

0"64
0 "52
0.4

0"54
0.41

0.39
0.28
0 .46
o "2I
o -27

0.91
1 .03
0.80
0.86
0.75
0.68
0.65

0.41
0.25
0 "24

-0.06
0"33
0.14
0"510.43 0.58 0.07

198 5
1986
1987
1988

0.37 0"66 0.40 1.06 0.26
0.5 0.36 0.86 0.14
0"3 0.46 0.76 -0.16

0.44 0.28 0.72 0.15

0.51
0.70
0.55

Omaha

lsgo [--o .¿4l
19 81 o .67
1es2 l---- o.¿tl
1983
1984

0.39
0.43

0"33
0.87
0"7

0.56
0.32
0.52
0 .62
0.57

Alberta

0.18
0.22
0"23
0.28
0.30
0.21
0.20
0"03

0.51
1.09
0.93
0. 84
0 "62
0.73
0.82
0"60

t977
1978
1979

0.65
0 .11
0.31

0.15
0.65
0 .47
0.28
0"02
0.31
o .42
0.54

1985
1986
1987
1988

0.40 0.61 0.22 0.83 0"39
0.54 0.30 0.84 0.24
0.48 0 " 33 0.81 0.15
0.44 0.17 0.61 0.27

0 .47
0.53
0.56

t977
L97 I
197 9
1980
19 81
1982
19 83
1984
19 85
1986
19 87
t 988

0.45
0.37

0.4
0.67
0.66
0.51
0"49
0.54
0.51
0.56
0.66
0.53
0.53
0.43

0.22
0.25
0.35
0"32
0.33
0.21
0"23
0.10
o "29
0.36
0"46
0"34

0 "62
0.92
1 .01
0.83
0 "82
0.75
0"74
0"66
0.95
0.89
0.99
0.77

0.18
0"42
0"31
0.19
0"16
0.33
0"28
0.46
0"37
o "L7
0.07
0"0

outlined ratioÊ show significantly integrated at 5S level
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Table 10.--Test F for integration of markete, December Future

Intercept,/
future

future
price

1

standard
deviation

c

uPPer lorr¡er
Year rICe coeff. bo boundar

Manitoba
197 7
1978
197 I

0.32
0.34

0"4
0.69
0"68

0.19
0"30
0.28

0.59
0.99
0.96

0.21
0.39
0.40

omaha

1980
19 81
1982
1 983
1984
19 85
1986
1987
1988

0.49 0.51 0.34 0.85 0.L7
0 " 39 0 .64 1.03 _0 "250.s6 0"15 0"71 0.41
0"49 0.23 0.72 0.26
0.46 0"14 0"60 0.32
0.63 0.32 0.95 o.3t
0.44 0.30 0.74 0.14
0.49 0"43 o.g2 0.06
0.51 0.24 0.75 0.27

0.59
0 .44
0.51
0.53
0.40
0.55
0.50
0.48

!977
1978
L97 9
1980
L981
1982
1983
1984
198 5
1986
19 87
19 88

o .62
0.09
0 .32

0.37
0. 91
0.7

0.58
0.37
0.53
0"49
0.44
o .62
0.61
0.54

0.19
0.30
0.12
0.38
0.36
0"15
0.19
0.14
0.20
0"30
0 "23
0"18

0.56
1.21
0. 82
0.96
0.73
0.68
0.68
0.58
0.82
0.91
0.77
0.71

0.18
0.61
0.58
0.20
0"01
0.38
0.30
0.30
o .42
0"31
0. s1
0.35

0.39

.53

AIbert
1977
19 78
L979
1 980
t 981
1982

0.59
0.31
0.33

0.39
0"69
0.69
0.48
0.53
0.58

0.15
0.26
0 "24
0"34
0. 52
0.12

0.54
0.95
0.93
0"82
1.05
0 "70

0.24
0.43
0"45
0.14
0. 01
0"46

significantly integrated at 5t level

1983
L984
1 985
1986
L987
1988

0.50 0.5 0.19 0.69 0.31
0.47 0.14 0"61 0.33
0"59 0"24 0"83 0.35
0.46 0.26 0"72 0.20
0.59 0 "27 0.86 o .32q]'46 0.63 1 . 09 -o -.t 7

0.52
0.43
0.53
0.41
0 "52

outlined ratioe aholt
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Table 11."--fntegration relationehip between caeh

Year Omaha Manitoba Alberta

1977
t97 I
197 9
19 81
19 82
1983
1984
1985
1986
1987
1988

1977
1978
L97 9
1980
19 81
t982
1983
1984
1985
1986
1987
1988

Independent
!'lixed

ConÊtant
Semi-mixed

Mixed
Mixed

Semi-nixed
Mixed
Hixed
Mixed
Ìlixed

Independent
Mixed

Constant
semi-Mixed

Mixed
Mixed
Mixed
Hixed
Mixed
Mixed
llixed
Ìlixed

Mixed
Seni-mixed
Semi-mixed

I{ixed
llixed
$ixed
Þfixed
Mixed

Semi-mixed
I{ixed

Mixed
Semi-mixed
Semi-mixed

l{,ixed
$ixed

Semi-mixed
Hixed
Mixed

Semi-mixed
Mixed
Mixed

ril
Mixed
l{ixed

Semi-Mixed
Semi-Mixed

Mixed
Mixed
Mixed
Mixed
Mixed
Mixed
Mixed
l{ixed

Independent
Mixed

semi-Mixed
Semi-Mixed

Mixed
tlixed
Mixed
Mixed
Mixed
Mixed
Mixed
Mixed

June
1977 Mixed
l97e Semi-Mixed
I979 Semi-Mixed
1980 Mixed
19 81 t{ixed
1982 Mixed
1983 Mixed
1984 Mixed
1985 Mixed
1986 Ì.fixed
19I7 Se¡ni-Mixed
1988 Mixed

Mixed
Se¡ni-Mixed
Semi-Mixed

Mixed
Constant

Mixed
Mixed
I*lixed
Mixed
Mixed
&fixed
3lixed

Mixed
Semi-Mixed
Seuri-Hixed

Mixed
Mixed

semi-Mixed
l{ixed
Mixed
Mixed
Míxed
Mixed
Mixed
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Table 11.--Contfn

Ausuet
L977 Semi-Mixed Mixed Semi-Mixed

Semi-Mixed
Mixed
Mixed
Mixed
Mixed
Mixed
&lixed

Conetant
Mixed
ìlixed

1978 Semi-Mixed Semi-Mixed

988 Semi- Semi-ui

October

1979 Semi-Mixed
19 8 0 !{ixed
19IL Mixed
1982 Hixed
1983 Hixed
L9I4 Semi-Mixed
1985 Mixed
1986 Mixed
1987 Mixed

Mixed
Mixed
Mixed
Sixed
$ixed
Mixed
l{ixed
Mixed
Mixed

L977
t97 I
1979
1980
19 81
L982
1983
1984
1985
1986
1987
1988

Semi-l{ixed
Seuri-uixed
Semi-Mixed

l{ixed
Semi-Mixed

l{ixed
Semi-Ilixed
Semi-ttixed

I'f ixed
t{ixed
Mixed
Mixed

t{ixed
Seuri-Mixed

!fixed
Mixed
Hixed
Mixed
Mixed

semi-!fixed
Mixed
l{ixed
Mixed
I"lixed

&lixed
Semi-Mixed

Mixed
Mixed
l.tixed
Mixed
l{ixed

Semi-Mixed
Se¡ni-Mixed

Mixed
Mixed
l{ixed

December
1977
197I
t979
1980
19 81
19 82
1983
1984
1985
1986
1.987
1988

Semi-Mixed
Semi-Mixed
seni-Mixed

Mixed
l{ixed
Mixed
!.lixed
Mixed

Se¡ri-Mixed
Mixed
Dfixed

Mixed
Semi-Mixed
semi-Mixed

Mixed
Mixed
Mixed
Mixed
Mixed
t{ixed
Mixed
Mixed
Mi

Seni-Mixed
Semi-Mixed
seui-Mixed

Mixed
Mixed

Se¡ni-Mixed
Mixed
ìlixed
Mixed
Mixed
Hixed

Note: Significant at 5 per cent leve1.
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relat,ionship, The degree of the inteEration ís then tested
using the intercept from the regression nodel eguation 16 v¡ith
the futures price lever (Table 11) . rf the degree of. ;-.

integratj.on is such that the int.ercept or fixed proportion is :.\

large rel-ative to the price of the futures, where the
magnitude is measured as over plus or minus one standard =

deviation of the futures beta coeff icient, the relationship is,-,
said to be semi-nixed and therefore cannot be treated as

integrated (Test F) " whire 96 per cent of the times tested
shows a nixed relationship, the relationship is only
significant for 25 per cent of the cases. The average price
for the conÈract and year is used for the test futures price.
only two months data is available for the i-ggo February
futures contract, therefore those observations are dereted
The February rive cattre futures contract is the least :'

integrated with the cash markets with two-thirds of the years 
r

studied showing an integrated relationship. The Aprir 
''ri

contract had the highest degree of integration with Bt per
cent of the years showing some integration. The June to
Decernber contracts had 7g, 72, 69 and 72 per cent respect,ively
markets with a significant degree of integration. d

These percentages of periods with significant, ,io.d 't"'t

integrationwou]dhavebeenhigherhad]'978and1979not'been

included. These years are characterized by a narked increase'' 
; i

in prices for beef over the previous time period (Livestock
MarketReview,Ig78and3-979).Priceswereup4oPercent'for
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slaught,er caLt,le in a979 over LgTg levels which were 4s per
cenL higher than L976 level-s" The increase in prices is
attributed to the decrease ín beef ¡rroduction in canada

associated with lower supply at, the end of the production
cycle. The u"s. cycle appears to have lagged behind as is
evidenced in Figures l- to 6 (pages 35 to 40). since futures
markets for live catt,le are in the u.s., they reflect the
supply and demand situation in that region, rather than the
Canadian situatíon.

5"L.2 Distribution of cash and futures prices
5"1"2"1 Skewness

The test for significance of skewness for smalr samples

is frorn snedecor and cochran with this test methodology found
in Appendix c" out of the 33 occurrences of statisticaÌly
significant skewness in the futures prices, 20 are negative
(Table ]-2) " The october and December contracts showed

particurarly higher proportions of negativery significant,
skewness 

"

The cash prices in u"s. doLlars, are anaryzed for
skewness as well (Tabres 13 to 1g). The omaha market has

signíficant skewness for zB per cent of the time periods
studied, Manitoba and .Alberta have 3o and 23 per cent
respectivery" A negative skewness is found for 3s per cent of
the skewed periods for omaha. Manitoba and Arberta have zL

and 34 per cent respectively. These markets shoçred different,
t-ima narì¡rrlc. ¡r€ cÞaumaee ='l#tra'r^l^ &'ì^^ *^-^^-&^ -r-r ì ---¡eÉe sÀe¡¡vsYrr e¡¡s ¡,EJ-t,srtLctljE:Èi c[l-g ÈtItItIIar
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Table 12"--FuÈures live cattle contract pricee over life of

Year
No.

obs " Mean Skewness Normal-it Kurtosie

1978 61 41.59 2.76 _0.27 o.s4 _1.00

Standard
deviation

L97 9
19 81
7982
1983
1984
1985

t97 8

t97 9

1.980
19 81
L982
1983
1984
1985
1986

5. 81
3.43
3"85
2.06
3.09
0.84

61 54.51
55 68.78
58 65"59
61 60.51
52 62.58
53 64.7t

-0.08
-o .46

0.96 -o-47
0.93 -0.93

-0.65 0.95 0.46
-0.77

o .46
0.06

-0. 08
t.23

0.96
0.83

0.63 0.94

63
62
70
53
61
61
53
52
59

0"90
0.93
0. 93
0.94

0.49
0.11
0.26

42 .83
59.05
69.55
69.38
65.68
62 .09
64.83
65.72
61.78

45.35
62 .09

65.64
65.88
60.22
59.64
67 .0I

4. s5
7 .78
3.20
3.87
3.98
3.28
3.49
1.59
3.09

-0.30
-0. 82 0.93 0.48
1.37 0.89

0.87
2.27

0.69 -0.89
-0.59 o .97 0.85
-0.04

I .03 0.87 0.18
-0.92

0. 93
0.75

-0.86

0.52

0"21

-0.99

June Contract
tg77 56
1978
I97 9

1980
19 81
19 82
1983
1984
1 985
1986
1987
1988

6.00
7 "74
3.20
2 "95
4.04
2.87
1.83
2.33
3.11
4.18
3 .42

0"02
-0 .78
-0. 08

-0 .62

65
68
74 70.67
51 71.58
60 65.95
58 63.47
53
52
57
59
62 -1.300 "92

69

986 57 62 "09 3 " 14 _O .32 o. 94 -1.051987 58 57.15 2.57
1988 58 62.8t 4.00

0.64 0.96 0.89
-0.500.18 0.97

0.94
0.82

-0.L7 0.97 -0.25
-1 .63 0.80 2.25
-0.35
1.03 l

-0.13
-0.28



No"
obs "

Standard
deviationYear Sker¿nees Normalit Kurtosis

1977
L97 I
L97 9
1980
19 81
L982
1.983
1984
1985
1986
L987
1988

60
66
7L
79
51
57
59
53
54
56
54
61

0"90
0.94
0. 90

42.80
45"90
62.70
70.37
70 "2L
63.43
61.83
64.26
63.38
57.67
58.99
65.33

Au st Contract
1.82
5 "76
6"13
3.09
3.53
2 "99
2.20
0.87
3.82
2.85
3.22
2.47

0"15

0.32
-1.00

-0.61
-0"78
-0.90

0.26
o.e2 f- -l.tt0.72

-r .07 89 0.48
0.08

-0.29
0 .97 -0.45

-0.780. 96
-t.74 0.7L

0.86
1.85

-1.01 -0.09
0.38

-0.25
0.90

October Contract
t97 7

19 78
t97 9

1980
19 81
19 82
t 983
1984
1985
1986
L987
1988

63
66
7t
79
55
60
57
53
62
57
57
6L

2.05
6.06
5.29
3.16
3.56
2.8L
L .67
o .67
3.01
3.19
4.59
3.40

0.51

42.LL
47 .26
63.10
68.83
67.73
6r..30
59.65
62 .68
61.80
57.33
59.65
66.09

0.92 -0.54

0.92 -0.86

0.90

0.06 0.89 -t.46
-0.06 0.96 -o.92
-0.99 0.90 0.33

-0.5s 0.94 -0.43
0.07

-0.25
0. 96 -1.03
0.97 -0.27

0.50
-0.28

-1.30 0.80
0"93-0.65

0.46
0.06

-0.84
-0.43

December Contract
t977
1978
L97 9
1980
19 81
19 82
1983
1984
t 985
1986
1987
1988

62
62
69
79
68
60
5t
51
62
61
60
62

4I .97
50.61
65.68
69"55
68.39
6L.L4
6L.37
64.34
63"53
57"98
61"35
68.46

2.3t
5.69
4 .65
3.06
4.L2
2.24
1.96
1.18
2.79
2.47
4.29
3.96

-0 .42
-0.37 -0.68

-0.59
0.16 0.93 -0.88

-0. 32 0.95 -0.69
0.73 0.96 1.91
L.52 0. 82

0.86
0"91

1.90
-1 .12 0.45

-0.35-0"75
-0"03
-0.19

0"92
93

Note: outlined
leve1

esÈimates statistically significant at 5S

70



Table 13.--Slaughter cattle price characteristics during Feb"
Ê 7

No"
obs.

Standard
Year

L982
1983
1984
1985
1986
1987
1988

deviation sk Normali

Omaha
2.06
2 "2L
5.41
3.15
3 "24
4"60
3.29
2 "t9
3.96

0.96 -0.48
0.94
0.93
0.90

-1.11
-0 89

-L .44
0.95 -0 "07

-0.720.95

toei s

1977
L97 I
197 9
19 81
19 82
1983
1984
1985
1986

52
59
57
54
56
60
52
53
57

38.80
40.70
53.17
66"44
63.68
63.68
63.40
64.78
58.2I

-0.01
-0"05
0.34
0"03
0 .44

-0. 01

-0 "27
-0.29

0"93

0.52
-0.77
0.00

1987 56 57.95 2 "57 _0.49 o.g2 _o -781s88 s8 64.8e e.sg o.rs l---- o.ttl _o.zs

1978 61 38.41 2.40 _0.41 0.94 _0.78
t979 61 51 .96 6.83 _0.30 0.89 _0. s31981 54 64.72 3.21 _0.38 0.92 -1.08

58
57
52
52
55
58
57

6L.78
59.30
58 .42
58.73
54.28
54.53
61.19

2.94
4.29
2.77
2.29
2.78
2.80
2.30

-0.78 0.92 -0. 08
L .46 0.84 1.63

-0.01
0.23

0.96 -0.99
0.93 -1.16

-0.83

L97 7
1978
1979
19 81
I982

38.78
38.44
52.70
65.17
61.56

2 .63
2 .49
7.10
3.07
3.7L

0.25
-0.45
-0.40
-0 .46
-0.19

0.93
0.89

0.94

-0.25
-0. 52
-0.40
-0.68

-0.53
0.11

-0.13

ÀIberta
53
61
61
54
58

Note: 1980 had
outlined
level-

only 2 observations and was d.el_eted
estinatee sÈatietically significant at 5t

1983 61 59.62 4.65
1984 51 59.74 2.82
1985 s3 59.69 2.36
1986 57 54.89 3"40
1987 58 54.85 3 " 05
1988 58 62.60 2.72

7.17 0 .87 0.81
0 "L7

-0.04
-0 .49
-0"06
-0.22

0.98 -0.39
0.94
0.92
0.94

-1.13
-0.88
-1.16

0.96 -0.79

7L



Table 14"--Slaughter cattle price characterietice during å,pr.
9

Standard
deviati Skewnees Norrralit Kurtosis

1977
197I
L97 9

1980
19 81
1982
1983
1984
1985
1986
1987
1 988

53
61
57
66
51
60
60
53
52
59
57
61

1.81
3.83
7"15
4.42
3"47
3.29
4 .46
3.61
2.42
3.63
3.32
3.48

0"94
0"89
0"87
0.94
0.94

38.78
42.24
56"62
66.96
65.95
64.29
64.29
63 "97
63 .44
57 "28
58.90
66 .40

-0"14
0"44

-0.27
0.19

-0.19

0"95
-0.68

-0.35
-0.57
0. 3L

-0.35

0.93 -1 04
0.95 -0.93
0.88 -1.57

0.01
0.18

1977
1 978
t979
t 980
19 81
19 82
1983
1984
1 985
1 986
19 87
1988

38.50
39.44
55.13
64 " 31
64.86
6L.T2
59.75
58.80
57.85
53.68
55 " 58
62 "26

3.04
3. 01
7 .t2
3.99
2 "85
3.11
4.t9
2.87
2.t3
2.65
3.01
2.59

o .42
0.38

-o .02

52
63
62
70
52
61
57
53
51
57
59
60

Manitoba

0.94
0"93

0. 92
0.93
0.91
0.91
0.87
0.93
0.92
0.94
0. 93

0.93
0.94
0.93
0.93
0.94
0.91

-0.85
-0.03
-0.59
1.30

-0.24
o .67

-0.12
-0.22

Alberta

0.06

-0.16
0.32

-L .47
-0.83
1.38

-1 .19
-0.49

0.55

-0.35

-0.07
-0.09
-1 .19
-1.06

0 .46

t977
19 78
L979
1980
1,9 81
19 82
19 83

53
63
62
70
52
61.

61

38.08
39.79
56.16
65.15
65.40
6t .32
60 .42

2"85
3 .47
7.3L
4 .02
2.76
3.77
4. 51

0.36

-0.18
-0.03

0.93

outlined estimates
leveL

staÈiEtically significant at 5t

1984
1985

52
52

2.84
2 .00

60"07
58.73

-0.30
o "29

0"93
0.93

-1.06
-1.14¡yöo 59 54.18 3.20 _0 

" 18 0.93 -1.18tea't s9 56.42 3.84 0.37
1988 61 63.91. 2.92 o.4s

0.96 -0.02
0.030.96

Note:

72



Table 15.--Slaughter cattle price characterietics during Jun "t

No.
obe.

Standard
deviation

I

Year Mean

37.83
42 .44
57.58
64.53
65.51
6I.82
59.80
58.49
57.10
52.90
57 .t7
63.55

Normalit Kurtosie

L977
t97 I
L97 9
1980
19 81
t982
1983
1984
1985
1986
L987
1988

55
65
68
74
50
60
54
53
51
55
59
61

2.t9
6.48
7.54
3.26
2.36
4.05
3.75
2-73
I "82
2.5r
3. 73
2.95

0.94
0.73
0.90

Omaha

Hanitoba
-0.30
1.83
0.11

0.82

-0.75

0.93
0.94

L977 55 38 " 79 I " 68 0.43 0"96 -0.30
0"49

-0.72
0.98

L978 63 44.79 5.97
1979 63 59.39 8.40
1980 7L 67 .24 3.62
1981 49 66.35 2.52
L982 60 65.47 3.98
1983 57 63 "87 4.30
1984 53 63.80 3 " 39
t 985 52 62.07 3.02
1986 56 56.62 3.77
1987 57 61.06 4"48
1988 61 67 .79 3.92

r.22 0"83
0. 85
0.93

0.81
0.78
0"13

-0.16
0.27

-0"16
-0 .42

0.41

0.96 -0.87
0.95 -0.68

-0.780.95
o .92
0. 91

-1.36
t4-1

0.96 -0.63
0.19

-0.82
0.79 0.89

0.90o .62

-0.19
-0.22
0.22

0.95 -1.04
0.95 -0.91
0.96 -0.13

1.32 0.90
0.94

2.3L
-0 11 -1.15

o .44
0.L7

0.17
-0.45
-0.15
-0 "25

.ã,1be

0.93

0.94

rta
t977 56 37 .56 2.t4 _0. 0.98 -0.351978 65 42.93 6.92
7979 68 58.56 7.44
1980 7 4 65. 34 3.38
1981 50 66"16 2.32
1982 60 61 " 96 4.59
1983 58 60.17 3.94
t984 53 59.65 2 " 58
1985 52 58.09 L.94

L.75 0.73
0. 9l-

2.08
0 .21

-0.25
-0.94

0.95 -0.89
-o.72 0.93 0.17

0 .31 0 .95 -0 72
0.86 0.94 1.23

-0.2L 0.95 -0"91
0.57 0 91 -0 75

1986
t987
1988

57
59
62

0. 41
0.32

53.19
58.27
64 "56

3.06
4"49
2 "94

-0.76
-0.35
-0.32

outl-ined
leve1

"23statistically significant at 5t

73

Note: estimates



Tabre 16.--sl-aughter cattle price characterietics during Àug"

No"
obe.

Standard
Year Mean deviat Skewneee alit Kurtogie

omaha

l.Íanitoba

L977 58 38. 84 t "7L 0.37 0.96 -0.521978 64 46.38 6"33
L979 66 61.00 7 .8s
1980 77 67. 81 3 " 64
1981 49 65"64 2.74
L982 57 65.19 3.97
1983 58 62 "85 3.30
1984 53 64"13 3"34

0 .67 o .87
0.87

92-0
0.57 -1.10
0"47 0.96 0.37

-0. 73

-0.57
-0.25
0.07

-0. 01
-0 .44

0. 96
0.96
0. 93
0"90

19-1
13-11985 54 60.21 4.15

1986 55 s6.93 3.79
1987 53 62.90 3.92
1988 60 67 .28 s.91

-0.61 0.93 -0.39
0.20 0.96 -0.78

-0 .73
-0.33

0.75 0.87
0.840.99

t97 7

L97 I
t979
1980
19 81
19 82
1983
1984
1985
1986
1987
1988

59
66
7t
79
50
56
55
53
53
54
54
60

1.99
7.06
6.40
3.09
2 .45
3. 96
2.3I
2.74
2.96
2.39
3.06
2.95

0.93
0"78

37.76
44.42
59.54
64.70
65.05
60.99
58.54
58.54
55.95
52.86
59.33
63 .47

-0.65
-0.24

-0.69
0.52
0"31

0.94
0.93
0"93
0.91

0.93
-0.02
-0.60
-0.11

0.29 0.86 -1 49
-0.23

0.05
0.95 -0.91
0.95 -1.03

0.79 0.94 0.76
0.30

-0 .16
0.97 -0 .42
0.94 -1.14

Alberta
t977
1978
L97 9
1 980
19 81
1 982
1983
1984
1985
1986
1987

60
66
7L
79
50
57
59
52
54
56
54
61

1.89
7 .52
6. s1
3.28
2.64
4.t9
2.93
2"49
3.69
2.e0
3 .37
2.90

0.94
0.79

37 .52
45.20
60.57
65.63
65 .44
60.95
58.98
59.64
56.60
53.42
60.54

-0"37
-o .47

0.46 0.93

0 .22 0.87 -1.51
-0.31
-0.33

0.95 -0 "72
-0. 7s

0"88
-0"17

0.95
1 .02 0.
0.28

-0"06
0.97
0"95 -0.92

-0.89 0. 90 0"38
0 .42 0.95 -0"53

Note: estimates
88

-0.84
-0"08

outLined
leveL

64.
statistically significant at 5t

74



Tabre 17.--slaughter cattLe price characteristics during oct.

No.
obs.

Standard
deviationYear Skewness Normal Kurtosie

-0.61
-0.87

Omaha

1984
19 85
1986
1987
1988

53
62
56
56
60

64.49
59.41
58.04
63.59
67 .73

3. 00
4.52
3.L2
3.65
3.77

-0.57
-0.40
0.11
0.43

0"93
0.93
0.94
0.94
0.89

-0.69
-0.78
-0.45

L977 61 39.24 I "79 o " 1t
1978 63 48.L4 6.31 0.15
t979 66 62.29 7 "86 0.19
1980 78 67 .59 3 "29 0.36
1981 53 65"13 2.40 -0"23
1982 60 64.42 4.22 0.22

0.96 -0.83
0.90
0.89

-t "37
-1.35

0.97 0.86
-0.7L
-0.58

0.96
0.97

1983 56 6I "92 3.28 0.59 0"89 -0.86

l,tanitoba
t977
1978
197 9
1980
19 81
19 82
1983
1984
1985
1986
1987
1988

63
66
7T
79
54
59
54
53
61
55
57
60

1.98
7 .24
6.22
3.25
2.27
4 .02
2.57
2 .46
3.16
2.55
2.84
2 "99

0.92
0.84
0.85
0.94
0"94

38.00
46.7L
60.48
64.93
64.28
60.40
57.72
58.75
55 .42
53.96
60.22
63.53

0.43
0.0s

-0.26
0.38

-0.37
-1.38
-1.66
-1.06
-0.82

I .03 0.92 L.02
0.57
0.01

-0"44
0.46
0.18

0.95 -0.22
0.93 -t.22
0.96 -0 .03
0.91
0.91

-1.00
-L.4L

ÀLberta

0.92 -0.28

-0.46

-0 .67

-0.31

1977
1978
197 9
1980
19 81
1 982
1983
198 4
19e5
1.986
t987

88

63
66
7T
79
54
60
57
52
62
57
57
61

2.19
7 "64
6.30
3. 02
3.18
4.19
3.07
2 .45
3.72
2.90
3.43
2.92

0"85
0 .87
0.94

0.92
0"93
0.94

37 "97
47.62
6I.26
65.37
64.46
60. 53
58.48
59.64
56.37
54.55
61.60
64.7L

-0.45
0.33
0.00

-0.48

-0.63
0.04

-0.09
.29

Note: outlined
leveI

ectimates statistically signÍficant at 5g

75

1 0.95 -1 L2
!.2L 0.87 1.19
0.59
0"r.0

0.95 -0.11
0. 93 -1 26

-0.45



Table 18"--slaughter cattre price characterietics d.uring Ðec"

No"
obs "

Standard
deviationYear &lean

1984 51 65"18 2"33

Ske

Omaha

-0.55

tilormal Kurtoeie

-0.170.94

Manitoba

1977 60 40.13 1 " 80 _0. 08
L978 60 50.40 5 "54 _0.31
t979 64 63.64 7 "45 _0.15
1980 78 66.78 2.66 _O 

" 03
1981 66 64 . 81 3 " 06 _O .23
1982 59 63.75 4.6L o.4o
1983 51 62.55 3.10 0.45

0.95 -0"97
0"88
0"91

-1.24
-1 .14

0.97 0.84
-0. 71o.97

0.93
0.90

-0.90
-1.14

1985 62 59.41 4.50 _0.41 0.93 -0.861986 60 58.59 3.07 _o "201987 59 64.02 3.32 0.33
1988 61 68.48 3.64 0.37

0.95 -0.72
-0"43
-0.74

0.96
0.95

L977 62 38.23 2.26 _0.37
L978 62 49.03 6.71 _0.11
1979 69 61..31 5.94 _0.22
1980 79 64.7 4 3. 05 _0.37
1981 67 64.08 2.83 o.o4

0.95 -0.54
0.85
0.87
0.93

-1 .46
-1.48
-1 01

0.97 -0.56t982 57 59.77 4.16
1983 51 57 .84 2.66
1984 51 59.L2 2.30
1985 61 55.53 3.20
1986 59 54.49 2.76
!987 59 60.54 2 "65

1.s2 0.88 1.48
0 .44

-0.13
-0.51

0.96 -0.54
0.93 -L.23
0.95 -0.09

2.76 0 90 -1 42
-0 " 03 0.93 -L.23

L977
197 I
r979
1.9 80
19 81
19 82
1983
1984
1985
1986
1987
1988

62
62
69
79
67
60
50
51
62
61
60
62

outlined
leveI

38.18
49.86
62.L3
65.36
63.87
59.91
59.11
59.97
s6 .47
54.86
61 .83
64.82

2 .4t
7.05
6.04
3.01
3.69
4"55
2.84
2"40
3.75
3.04
3.23
2.95

-0.23
-0.21
-0.30
-0 .47

-0. 02

-0.25
0.2L

0.86
0.88
0.94

-0. 43

-0 .67

-0.74
-0.59

-0.69 0.91
0.94

statistically significant at 5*

-0.28 0.95 -0. 82
0.84
0.01

1.13 0.88
0.63

-0.24
0. 96
0.94 -1.13

Note: estimates
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Table 19"--Slaughter cattle price characterietice during Feb"

Year
No"
obs. Mean

Standard
deviation Skew¡ees Normalit Kurtos

Manit,oba
7977
L978
L979
l98t
19 82
1983
1984
1985
1986
t987
1988

L977
197 I
L97 9
1981
t982
1983
1984
1985
1986
1987
1988

38 .67
41.03
59.71
75.87
74.06
72.L0
72.15
76.64
74"44
75.47
80.76

2 .33
3.61
8.84
3.78
3 .67
5.96
3.54
2.57
3"88
3.5s
s.22

-0.14
-o "27
-0.25

0.20
0.30

0 "94
0.94
0. 91
0"89

52
61
61
54
58
57
52
52
55
58
57

-0.39
-1.40

Alberta

0 .93
0.94

0.94
0.91

0.2553
61
61
54
58
61
51
53
57
58
58

2.23
3.70
9.L4
3.7L
4.55
6.25
3. s7
2.58
4.63
3.92
3.58

38.31
4I.07
60.57
76.39
73.79
73 .45
73.72
77 .89
75.30
75.90
82.57

-0.27
-0.38
0.00

-0.33

-0.59
-0.83
-0.84

-0.83 0.91 -0.14
0"88 0.46r .11

-0.05
0.14

0.95 -1.08
0.95 -1.09

-o-74 0.92 -0.29

-0.29
-0.80

0.13
-0.28

o.94
Note: 1980 had

outLined
leveL

only 2 observations and wae deleted
estimates statist,ically significant at 5g

7B



Table 20.--Slaughter cattle price characteristics during Apr"
u

Manitoba
1977
t97 I
L979
1980
19 81

38.39
42"76
63.72
75.24
76.28

2 "38
4.44
8.91
4.L7
3.38

0 .47
-0.06

0.66
-0.18

52
63
62
70
52

0.92
0"92
0.89

-0.92
-0.22

å,lberta

797 9
1980
19 81
1982
1983
1984
1985
1986
1987
1988

62
70
52
61
61
52
52
59
59
61

9.L2
4.25
3.39
4.70
5.75
4.02
2.44
4.48
4 " 31
3.30

0 .02 0.93

0.93

64.90
76.23
76.92
73.74
7 4.7t
7 4.57
77.69
74.68
77 .29
83 .42

-0.08

1982 61 73.50 3 " 80
1983 57 73.86 5.57
1984 53 73.02 4.03
1985 51 76.54 2.44
1986 57 73.98 3.78
1987 59 76.18 3.49
1988 60 81.30 3.11

-0.57 0"91 -0.79
0.89 0.501 .07

-0.10
0.22

-0.45
-0.27
0.09

0. 95 -\ -12
0.96 -0.86
0.95 -0.45
0.95 -1 02
0.96 -0.86

1977 53 37 .96 2.23
L978 63 43 .14 4.95

0.69 0.95 0.52
0.80 0.94 I .36

-0.75 0.93 -0.10
0.07

-0.15
0.95 -0.90
0.95 -0.95

0.78 0.93 0.02
-0.12
-0.26

0.95 -1.09
0.95 -0.84

-0.48
-0.01
0.02

-0.79
-0.51
-0.59Note: outlined

level
estimate6 etatietically eignificant at 5B
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TabLe 21.--Slaughter caËtle príce characteristics during Jun.

No"
obs

Standard
Year çþyiation Skerøness Normali

Manitoba
197 7
1978
L97 9
1980

38.14
46.47
66.65
75"42

1"73
8.05
9 "20
3"43

0.04

0.92
0.79
0"90

55
65
68
74

Kurtoeie

-0.76
l_.53

-0.76
-L.23

Note: outlined estimates
leve1

Àlberta

statistically significant at 5B

" 43 -0. 0.93 I -1.23
0.93 -0.671981 s0 77.44 2.50

1982 60 74.78 5.49
1983 54 74.04 5.07
1984 53 73"28 4"35
1985 51 76.34 2.23
1986 55 72.97 3.60
1987 59 77 .95 4.34
1988 61 82.L4 2.96

-0.54
0.46 0.95 0.15
1.09 0.92

0"94
1.13

0.01
0"31
0"05
0.14

-0.10

-1.17
0.98 -0.40

-0.26
-0.16
-0.7 4

0. 96
0"98
0.96

1_977 56 37.85 1.8s -0 05 0.96 -0.581978 65 47 .0t 8.56
L979 68 67.79 9.08
1980 74 76.37 3.65
1981 50 78.2L 2.7L
1982 60 74.95 6.22
1983 58 74.50 5.16
1984 53 7 4.7L 4.11
1985 52 77.6t 2.39
1986 57 73.38 4.31
1987 59 79.40 5.10
1988 62 83.45 3"36

1.50 0.79
0.90
0.93

r.29
0"13

-0.23
-0.18
0.36

-0.95
-1.18

0.97 -0.45
-0.54
0.65

0. 96
0.72 0.95

-0.11
-0.18

0.08
0.16

-0"21

0.95 -1.13
0.96 -0.81

-0 .77
-0.14
-0.25

0.96
0.98
0 .97
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Tabre 22"--slaughter cattle price characteristice during Aug.
7

No. Standard
Year obs. Mean deviation Skewness Normality Kurtosis

Manitoba
197 7
L978
L979
1980
19 81

59
66
7L
79
50

2.00
8"69
7 "75
3"30

0.82
0.87
0"94

38"47
49.03
69"09
75.43
77 .59

-0.23 -0.70
-0.59
-1.55
-1.

0.22
-0.t7

Alberta

. ry z.z 0.51 0. 93 0-54
L982 56 7 4.42 5.65
1983 55 72.25 3.13
1984 53 74"15 4.33
1985 53 75.10 3.62
1986 54 73.10 3.40
L987 54 80.29 3.39
1988 60 80. e0 s.32

0.66 0.95 0.19
-0.390.42 | O. e6

-0.4r 0.93

-- -õ:t4l o.s4
-0.90
1.01

0.06
0"37

-0.10

0.96 0.16
-0 .45
-0.85

0.96
0.96

I977
L978
1 979
1980
19 81
1982
1983
1984
19 85
1986
1987
1988

60
66
7L
79
50
57
59
52
54
56
54
61

2.t5
9.24
7.70
3.54
2 .67
6.04
3.7L
3 .67
4.59
3.84
3"59
3.69

0.0638.24
49.96
70.28
76.46
78.06
7 4.52
72.77
75 .6L
75.95
73.88
81.83
81.79

0.83
-o.82
-0.80

-0.41 0.93 -0"83

0.17 0.86
-0.22 0. 94

-1 60

-1.08
-0.15 0.97 -0.49

-0.05
-0.43
-0.34

0.48
-0.58
-0 "24

0.63 0.95
0.27

-0. s3 ]

-1.1i]

0.96

0.09 0.96
0.69 0.94

Note: outl-ined
Ievel

estimates statistically significant at 5t
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Table 23.--Slaughter cattle price characterietice during Oct"

No.
Year obs.

Standard
Mean eviation kewnese Nor¡naIit Kurtoeie

0.92

Mani
Le77 63 39.19 2.38 0.08 o "97 -0"45t97A 66 52.3? 9 " 11 o.3o
L979 77 70.44 7 "42 _0. 06
1980 79 75 "67 3 "52 _0.1s

0.85
0.85
0.92

-1 58

-1.68
-t.27re8r 54 76.94 2"28 -0.09 0.95 -0.90L982 59 73.81 5 "621983 54 71.01 3.15

1984 53 ?5.10 3.32
1985 61 74.56 3.78

0.91 0.93 0"48
0 .62 0.95 -0.14

0.04
0.11

-0.43 0.96
-0.66 0.95

1986
1987
1988

55
57
60

3"38
3.10
3.45

0.50
0.35
0.13

7 4.83
80.88
79.98

-0.80
-0.80
-0.69

Alberta

0.94

t977 63 39.26 2.92 0.41 0.96 -0.29Le-tE 66 53.44 9.53 0.21
L979 7L 7I.40 7.5I _0.11

0.85
0.86

-I .62
-1.641eE0 79 76.21 3.30 _0.26

1981 54 77.t8 3.43 _0.07
0.95 -0.93
0.95 01-Ltyaz 60 74.04 5.98 0.79 0.93 0 .221983 57 7t.96 3.72

t 984 52 76.34 2.83
1985 62 75.84 4.55

0 .67 0.95 0.03
-0.58
-0.2L

-0.20
-0.87

0.97
0.89

1986
t987
1988

57
57
61

outlined
level

75.66
82 .60
81.38

-0 .03
0.08

-0.L2

-0.10
-0 .47

3.79
3.63
3.66

Note: estinates statistically eignificant at 5t
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Table 24.--Slaughter catÈ1e price characteristics during Dec"

No"
ear obs-

Standard
deviat Sker¡nee

itoba
0.26
0.25

-0.35
-0.16
-0.55
1.07
0"38
0.22

-0 .92

Kurtosis

]-977
19 78
197 9
1980
19 81
L982
198s
1984
19 85
1986
1987
1988

62
62
69
79
67
57
51
51
61
59
59
59

3 "23
8"40
6.80
3.s1
2 "96
5.83
3.31
2.55
4 .02
3.63
3.03
3.72

0"83
0"87
0.92

40.2L
55"68
7t"74
75 "66
76.48
73.28
71 .30
76.46
75.29
75"61
80.89
79.00

0.95
0.89

0.91

-r "28
-0.13

.09
0.L4
0.36
0.39

-o .67
-0.55

Note: outlined eEtimates
leveI

Àlberta

statistically significant at 5B

L977 62 40.26 3.57
L978 62 56.70 8.?7
L979 69 72.73 6.91
1980 79 76.40 3.59
1981 67 76.25 4.19
1982 60 73.55 6.27
1983 50 72.85 3.49
1984 51. 77.63 2.45
1985 62 76.56 4.67
1986 61 76.13 4. 03
L987 60 e2.46 3.65
1988 62 80.58 3"38

0.20
-0.37
-0.45
-0.01
-0.49

0.95 -0.79
0.84
0.88

-t .47
-1.28

0. 96 -0.81
-0.32
-0.01
-0.01

0.96
0.82 0.92
0.59 0.96

-0.19 0.95 -0.90
-1.18 0.82 0.22
-0. 05

0.11
0.22

0.95 -1 .03
o .97 -0"54

-0.550.97
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The futures contracts show 27 occurrences of
statistically significant kurt,osis. of these, 2o are
negative. Negative kurtosis indicat,es a flatt.er dístribution
(snedecor and cochran) whÍch índicates a less signÍficant mean

value as the outliers urourd be more significant than in a

normal- distribution"
The cash prices in both doltar units have significant

kurtosis distributions (Tables 13 to 24), Manitoba has over
harf of the total series tested exhibiting significant
kurtosis (51å). Arberta has 4r per cent while omaha has 37

per cent when tested in u.s" dolrars. rn order to isor-ate the
price effect, Manitoba and Alberta prices are also tested for
kurtosis in canadian dorlars. The incidence of kurtosis
decrined in both markets Eo 42 per cent in Manitoba and 31 per
cent in Alberta"

5 "I"2 "3 Normality

When measuring the occurrences of normal distribution of
cash prices in usg, ÄlberÈa has the highest percentage of the
time periods studied of 40.83 per cent, omaha forlows with
39"83 per cent and Manitoba has a rower percentage of normal
series with 26"67 per cent. when anaryzing by quarters of
years studied no dist.inct trends are apparent. However, the
February, June and December futures contracts have over 40 per
cent of the tine periods showing a normal distribution, while
April has the rowest (22"33å). Þ{hen anaryzing the canadian
narket cash prices in canacian dollars, thus eliminatinq
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exchängie rate effects, Alberta has stil_l great.er occurrences
of normal distributíon aÈ 56.93 per cent v¡hire Manitoba had.

43"33" This Índicates that the eNchangre rate has effects
which are not normally distributed"

These resurts índicate that care should be t,aken when

forecasting prÍces through standard statistical procedures as
confidence intervals may be misstated due to the non-normaL
distribution of the data. Kurtosis revers indicate that,
shocks are frequent and of varying levels which make a mean

price less significant. This indicates that forecasting of
prices is difficurt for producers uraking other risk reducing
methods, such as hedging more attractive.

5"1"3 Differences between markets

The variances, means, skewness and kurtosis¡ of the
rnarkets for cash príces are tested for differences between
markets by futures contract (Tables zs and 26). significant
differences are found in the variances between omaha and
Arberta for alr futures contracts except February and Aprir.
Manitoba and Alberta cash ¡lrice variances are alr
significantry different, except for the June and August
contracts" omaha and Alberta are significantly different for
.April futures contracts r*hich are not found to be different
with the Manitoba market. The Ã,ugust contract is not found to
be significantry different for Albert,a and omaha while
Manitoba and omaha are different. Therefore, variances of the
príces are different, which may affect efficieney of hedging.
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TabLe 25"--F-test for varlance of cash príce differences between
o

Futures
contract

I,ov¡er
variance

Greater Criteria
leve1

îL/F2
resultd" arl_ance d.

Omaha vs. Manitoba
February

April
10.30
10.07

616
690

1.13
1"13

1 .02
1.13

10.52 61s
lt " 42 696

bertaitoba
February

Àpril
June

August
October

December

10.30
tt"42
13"03
11.90
tI.97
12.04

616
696
704
709
731
735

t1"90
13.10
t4.52
13 .47
14.06
14.06

624
704
7L3
718
?38
743

1.13
1.13
1.13
1"13
1.13
1.13

1"11
1.13

June
August
October

December

13.03
11.90
11.97
L2 .04

704
709
73L
735

16"71
t6"46
15.48
14 " t1

697
704
724
73r_

1.1.3
1.13
1"13
1.13

1.28
1.38
L.29
L.L7

Omaha vs. Alberta
February

ÀpriI
June

Àugu6t
October

December

L0.52 615
10.07 690
t4.52 713
13.47 718
14.06 738
14.06 743

11.90 624
13.10 704
L6.7t 697
16.46 704
15.48 724
14.11 73L

1.13
1.13
1.13
1.13
1" 13
1.13

1.13

Note: outlined coefficients
variances at 5t Level

indicate statistically different
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Table 26.--vrilcoxon sum Rank Teet for DifferenceÊ between cash

Futures
Contract

Mean
est. Z test

gkewnees
eet" Z teet,

kurtosis
eet. Z J¡-est

Omaha ve. Manitoba
February

April
June

Àugust
October

0"66
1" 02
0.26
0"03

0.51
0"31
0.80
0"98

0.43
0 "72

-0.43
-0.90

o .46
-0.29
-o -20
0.98

0.66
o .47
0 "67
0.37

1.36
1"18
1 .41
1"59

o "J,7
0 "24
0.16
0.11

3il
1.59 0.11 -0 "23

Manito ve. Alber

0.82 l-- -1.ã;l

February
April
June

Àugust
October

December

0.53
-0.03
0.55
0.63
0 .49
0.43

0.60
0.98
0.58
0 .62
o .62
o .67

-0.13
0.L7

-0"14
-0.32
-0. 95
-1.13

0.90
0.86
0.89
0.75
0.34
0.26

0.65
0.77
0.84
0.98
0.08
0.34-0.95

omaha vs. .âlberta
February

Àpril
June

August
October

December

t.t2
1.56
L.24
1.30
1.18
1.24

0.26
0.12
0.2L
0.19
0.24
0.2t

1 .34
0.37
0.75
0.40
0.92
0.64

0.18
0.71
0.45
0.69
0.36
0.53

0.39
0.72

-0.35
-1.16
0.06

-0.35

0. 69
0 .47
0.73
0.25
0.95
0 "73Note: none lrere statistically different

outlined valuee are etatietically
at 958 level
different at 10t level
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As significant, differences are found ín the variances a

Füilcoxon surn Rank Test is used to test for signÍfícant
differences betv¿een the means, skewness and kurtosis of the
cash prices" The mean for the cash prices (in u.s. dorlars)
are tested, none are significantly different at the 5 per cent,
lever however, onaha and Manitoba are significantly different
for the Decenber contract at the 10 per cent tever. skewness

of cash prices are not significantly different and kurt,osis of
the cash prices are onry significantly different for the
october contract for Manitoba and Arberta, and Manitoba and
Omaha "

5,2 Basis Characteríst,ics

The basis is analyzed through graphicar and statistical
analysis" The graphs for 1980 to 1988 may be found in
Appendix B" The graphs indicate that the basis in the
canadian markets behaved simirarly when compared to the u.s.
market. Certain calendar months and futures contract months
appear to exhibit different behaviour such as inverted markets
or a wider or narrob/er basis. canadian basis level_s are
narrorfer in general before l-ggl-. Trends apparent in the
graphs are analyzed by year, region and futures contract
through observation"
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5 "2 "L"

5.2 "L"t
l-98 0

1981_

Graphical ^A,na1ysis

Analysis by years

The February contract did not have enough

observations to be conpared urith the other years
studied and wirr not be included in the conparison.
This year in general, showed better convergence
between the cash and futures contracts toward the
maturation of the contracts, particularly for
Ã'l-berta and Manitoba. The demand for beef in
canada is strong, although the first harf of the
year demand is slower due to 1ower prices in
substitute commodities, whire suppries of beef
remained stable. (Livestock Market Review, 19go).

The February and December contracts had closer
basis convergence for Arberta and Manitoba whire
the Àugust and June futures contracts had cash and

futures prices which diverged over the contract
life" However, a1l the markets had a closer
convergence of prices t,oward the maturation of the
futures contracts in this year when compared to the
other years analyzed. consì.rmer demand decreased
due to substitute conrnodity price decreases. The

supply of beef remained stabl-e, which created
fluctuating and sometimes depressed prices in
Canada (Livestock Market Review, t9B1). The
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L982

convergence at maturation of the contract may have

been due t,o corrections from ¡rrevÍous fluctuat.ions
in price" The omaha cash market showed decreased
livestock prices when conpared to the 19Bo revels
throughout the year (Livestock and Meat statistics,
Supplement , 19 I I )

All markets showed the February futures contract
prices as diverging from the cash prices srhire the
october contracts converged for Alberta and

Mani-t'oba" The omaha market showed convergence of
fhe prices for al-r- contracts except the February
contract" This year experienced an increase in
returns to producers due to 1ower feed grain
prices. Prices for beef in canada fructuated but
stayed at' or above theír i-991 revers, fluctuaÈions
are primariry due to the increase in cow and heifer
marketings which increased 15 and 6 per cent
respectivery (Livestock Market Review, Lg82) while
u.s" prices íncreased for the first part of the
year but decreased fron the July carendar month to
the end of Lhe year, finishing at a lower ¡lrice for
choice sraughter steers than the previous year"
(Livestock and Meat Statistics, 1983).
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l_98 3

1_9 84

All canadian market, basis diverged aË the crosing
of the futures contracts except for the october
futures contract which converged at the end of the
cont'ract', but is erratic over the lif e of the
contract" The canadían markets had rower prices in
generaJ- ín the latter portion of the year.
Manitoba showed a decrease in A1r2 steer price of 4

per cent while Alberta experienced a decrease of 2

per cent" The omaha cash market converged more

closely throughout the year with the futures prices
than the canadian markets. omaha prices increased
gradually from the January calendar month to June,
and then fluctuated slightry and finished lower in
December than the previous year.

All markets had a wider convergence pattern than
previous years across contracts. Alberta
experienced severe drought conditions in this year
as well as strikes by several ¡lacking prants which
resurted in sorne closures (Livestock Market Review,

1984) " Supplies of beef are large due to
liquidation of herds, howevero ¡lrices are higher
than the previous year. Export,s of live cattre to
the u.s" increased 33"4 per cent, from the previous
yearts level. U"S" inventories are decreasing
through this period (cattle, Feb. 1985) with prices
higher in the beginning of the year and fluctuating
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and finishing higher than December r-983 (Livestocko
Meat and !üool Market News) 

"

l-985 The February and December futures contracts had
prices which diverEed from tshe cash markets in
Manitoba and Ã,lberta. The omaha market had a

narrohrer basis than the canadian markets. Lggs

prices are rower in omaha than Lgg4 and trended
lower consistentry throughout the year (Livestock,
Meat and woor Market News). The u.s. had the
Iov¡est number of cattre and carves on hand since
1963 (cattle, 1986). canadian markets increased
cow slaughter and decreased their slaughter cattle
exports to the u.s" (Livestock Market Review,
L9gs) " western canadian producers, parÈicularly in
Alberta, faces declining asset varues (Livestock
Market Review) due mainly to the decrine in oil
revenues, and decreased feed supplies due to
drought' are forced to increase their cord

sraughter. Alberta decreased slaughter cattle
marketings while Manitoba increased itss marketings
by 11.5 per cent.

.ê'11 markets and futures contracts showed a basis
which is narrower than the previous year. Alberta
joined the National Tripartite stabilization
program for slaughter cattle and feeder calves.

l-98 6

92



L987

1988

This program is pro¡rosed to have bid up the cost of
feeder calves (Livestock Market Revíew, 19g6). cow

slaughter decreased by zz per cent in western
Canada due to the improved crop and forage
condítions (Lívestock Market Revieru). Finíshed.
catt'le prices are srÍghtry higher in !ùinnipeg but
lower for Arberta than the prevíous year (Livestock
Market Review). omaha prÍces continued the
dor¿nward trend from 1995 (Livestock, Meat and wool

Market News) 
"

Manitoba had a notabry wider basis for the Aprit
contract when compared to omaha and Alberta. The

Manitoba April contract closing basis is the widest
for all markets and contracts in the year. The

canadian suppry of beef is reduced due to herd
rebuilding which created record high cattle prices
(Livestock Market Review, L}BT). The Winnipeg

steer price is higher Èhan the j_9g6 price by g6.L8

per hundred weight, while the Calgary price
increased by $g"ge per hundred weight. omaha cash
prices also increased 96.79 per hundred vreight (us

dollars) (Livestock, Meat and Wool Market News).

Generallyn the canadian markets had the widest
basis across contracts in this year. t{estern
c*-nada eN¡rerienced severe drought condítions
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requiring federal assist,ance as prices drop¡red more

than ge per hundredweight in one quart,er (Livestock
MarkeÈ Revierø, r-989) " omaha cash ¡rrices continued
theír upward trend from L}BT throughout 19g8

(Livestock, Meat and t{ool Market News) .

ïn general, the earrier years studied have cr_oser

convergence of the basis than the later years and ornaha have
croser convergence of the basis towards maturation of the
futures contracts when compared t.o the canadian markeÈs. The

o¡naha basis did not widen beyond $":o per hundred weight for
all years and contracts while 1981 is the only year the
canadian markets had a $.¡o per hundred weight basis at the
close of the futures contract, while atr others are larger.
rt is expected that the canadian markets have a wider basis
due to transportation and derivery costs. The basÍs may have
widened since 19gl- due to changes in slaughter weights and
higher lean meat yield in carcasses deveroped in cattre since
the futures contract specifications are developed. These

cattle may demand a preniurn over the contract price.

5"2"L"2 Analysis by Contract.

February This contract generaÌry had a wider basis
throughout the contract when compared t.o the other
contract,s offered" This may be due to more

slaughter catt,le becominE availabre after the
christmas season and the cash price dropping in
response. u"s"D"^A" invenÈory estimaies are
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April

June

August

October

released in earry February and may cause a react,ion
in the futures market, due t.o a change in
expectations of future supply while current,
supplies may not be affected thereby having little
effect on the cash prices.
This contract, had a relatively narrow basis whÍch
may be due to the beginning of the orbarbecue¡,

season which has a typÍcaIly higher demand for beef
products and may be driving the slaughter cattr_e
cash price up relative to the futures prices.
This contract had a slightly wÍder basís than the
April contract which may be due to the onset of
this contract falling between cattle on feed
reports and correcting when information is
released" Cash cattle prices are expected to
remain strong during the summer season.

This contract had the narrok/est basis" This may be
consistent with the late Jury i-3 state cattre on

feed report being released prior to the start of
the contract so that infornation in both market,s is
current and su¡nmer demand is strong.
This contract showed the most volatirity as the
cash prices vacirrated around the futures prices
which also shoçred voratility. This wourd be a

difficult situat,ion for a hedger as margin calrs
may become freguent" The ocLober futures contract
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may be more vorat.ire due t,o fructuations in cash
prices in the ratt,er part of the year r¡hich nay be

due to cor,¡ and calf culling.
December The December contract, basis are relatively narro&r

throughout the life of the contract. This contract,
represents a sl0wer tine for marketinE slaughter
cattle and therefore, one would eNpect fewer bids
which nay hold the cash ¡rrice high.

For a short hedger a narrowing of the basis towards
maturation of the contract is desirabre (if basis is futures_
cash), therefore the February contract is the least desirable
from a profit maxinizing goal. The contracts r*ith the reast,
basis variability shouÌd be the most attractive to the risk
rninimizing hedger" This rerationship wirr be tested
statisticatly"

5.2 " 1- " 3 .å,naIysis by market

Omaha The Omaha market had the closest
cash and futures prices when

CanadÍan markets studied.
contract had the narrowest

the contract" The December

least volatile"

convergence of the

compared to the

The June futures
basis at expirat,ion of
futures contract, is the

Manitoba Manitoba and Ãlberta are simílar in their behaviour
when compared to the omaha market. February
cc::tract prices trended simirarly to the concurrent
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cash prices until expiration of the contract..
october and December futures contracts had invert.ed
markets a greaÈer proportion of the tine when

compared to the other contracts offered, especiarly
during L987" Ã,n inverted market, is caused by an

increased demand for the cornmodity in the cash
market at the tine and/or there is an expected
increase in the suppry of the comrnodity in the
futures (Horn | 7984) " This may be the case if
packing houses do not have enough cattle to
slaughter for wholesare demand and/or cattle are
being herd too rong by the feedlot creating the
expectation of íncreased future supplies.

These graphs suggest a croser rerationship between the
canadian markets cash prices when compared to the omaha cash
prices. However, the strength of this rerationship has been
measured through statístical testing as in the subsection
5 "2 "2 " 4 below"

some carendar months appear to have a widened basis
during the life of the contract. The most proninent of these
months include: Äugust, 19g3; June, Lggl; september, L9g4¡
February, 1995r" Augrust, 1995; Januaryo 19g6; February, 19g6;
July, 1988 and November, r-9gg. These ¡leriods are generarry
characterized by slow retai] movement of beef to Montreal and
high u.s. interest in importing canadian sraughter cattre, d.ue

t'o low u"s. prices and a weakening of the canadian dorlar.
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(weekly Livestock Market Review) . These periods are al-so
characterized by over supply of slaughter cattle in the
canadian market and/or cattle which have lost condition by
gaining fat (!{eekly Livestock Market. Review).

The Ãugust car-endar months of 1983 and 1985 are
characterized by severe drought in the u.s. which affected the
corn crop, therefore, many cattle are slaughtered without
finíshing on a feedlot, that is they are not grain fed, which
brought the u.s" prices down. canadian markets did not have
as severe a drought and had the Feed Grain Market Adjustment
Prograrn to subsidize the cost of feed in 1985. These demand

and supply differences are masked in part by exchange rate
fluctuations and imports of sraughter cattle from the u.s.

when anaryzed over contracts some carendar monÈhs appear
to have a urídened basis. This is tesÈed through statistical
analysis.

5"2"2 Statistical analysis of the basis
5"2"2"L Inverted narkets

An average negative basis indicates an inverted market.
Tabres 27 to 32 report the statisticar mornents of the basis.
^A' negative mean basis is found for zg out of 7L periods
studied for the omaha basis or 41 per cent, while Manitoba and
Alberta have only 3 per cent of the periods studied exhibiting
a typically inverted market (L987). This is a period of herd
rebuilding and smaller beef supplies in Canada.
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TabLe 27 "--February live cattl-e contract basie characteristice

Mean
Standard

viation Skewneee Normalit Kurtosis

omaha

Manitoba
t977
19 78

3.43
3.18

3"83
3.15
1 .81
3.62
4.03
0.89
2.73
5.02
7 .20
2 "30
0.21

2.47
4.50

0.30
0.24

-0.83

0.27
-0"56
-0.51

0.71
-0.83
-0.76
-0.53
-0.45
-0.61

t977
I97 I
197 9
19 81
19 82
L983
19 84
1985
1986
t987
1988

0.33
0.14

0.91

0"91

.94

52
61

53
6L
61
54
58
61
51
53
57
58
58

1980 had
outlined

Alberta
2.L0
4.7I
3.27
2.52
2.55
3.56
3 "25
2.54
2.06
3.17
3.32

observations
statistically

and r¿as deleted
eignificant at 5B level

-0 .44
0"02
0"41
0.18

Note: only 2

values

L977 53 3.82 2.g2 -0.04 0.94 -1.16L>tö 5y 0"93 3"77 0.45
7979 57 0.91 2.06 _0.46

0"89
0.96

-1.20
0.29

-0.76
-0.57
-0. 03

ryðr 54 2.39 2.55 0"19 0.96Leóz 56 1.7 4 3.92 0.66 0. 911eE3 60 -3 " 14 3.56 -0.31 0.98ryü4 52 -0.83 3.37 -0.63 0.87 -1 .02ryns 5J _0.07 2"49
1986 57 3.88 3.2L
!987 56 -0.7L 2.sg
1988 58 -2.08 3.46

-0.21
-0"41
0.37

-0.05

0.96 -0.58
0.88
0.94
0.94

-1.32
-0.93
-0.88

L979 61 2.5s 3.L2
1981 54 4.07 2.56
1982 58 3. 81 2 "771983 57 1.33 3.54
1984 52 4.t6 3.18
1985 52 5.94 2.43
1986 55 7.85 1.96
1987 58 2.62 3.04
1988 57 1..66 3.10

-0.89 0.93 o-44
-0.23
o.2I

0.98 0.25
0.420.98

-t.07 0. 91 1.05
-0.40
-0 .62

0.97
0.92

-0.35
-0.68

0.01
0.27

0.96 86-0
0. 95 -0.89

0.79 0.91 -0.20

-0.89 0.92
-0"39
0.34

0.96
0.96

-1 .03 0.91
-0.37 0.95
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Table 28"--April live cattle contract baeie chê.racterietics by

No.
obs.

Standard
Year deviation Skewrrese Normali Kurtosie

Omaha

1978
L979
1980
19 81
L982
1983
1984
1 985
1986
1987
1988

0.66
1" 96
2 .67
3.54
1.34

-2.15
0.86
2.29
4.50
0.18

-0.34

3"62
2 "59
3"15
3.03
3.14
4 "29
3"47
2.29
3 .62
2.50
3.43

-0.31
-0 .47

6L
57
66
51
60
60
53
52
59
57
61

0.88

0 "94
"37 0.94

0.84 o .92
-0 .3 0.96
-0"95 .83
-0.39 0.97

-0 .52
-0.18

0.90
0.9s | -1.08

o.L7
-0.66
-o .47
-0.33
-0.10-0.51

0.14
-0.53 0.92 -0.79

Manitoba

-0.83
-r. . 01

-0.17
L .44

I984
1985
1986
1987
L988

53
51
57
59
60

6.03
7.83
8.11
3.37
3.84

3.37
2.26
2.6r
3"07
3.35

0.91
0"94
0.94

rs77 52 3.22 2.24 o.3o1978 63 3.38 4.57 o.2s
0.96 -0.30
o .92 -1.25Lt t> þ¿ 3.92 3.60

1980 70 5.25 2.94
1981 52 4.51 2.L4
1982 61 4.56 3.24

73-0 0.95 0.t7
0.34
0.50

-0.57
0.15

0.25
-0.58

0.99
0.97

0.25 0.96r ) r 2.53 4.59 _0.41 0.96

L977
1978
L97 9
1980
19 81
19 82
19 83
1 984
1985
1986
!987
1988

53
63
62
70
52
61
61
52
52
59
59
6

3.70
3.04
2.e9
4 .40
3.98
4.36
L"67
4 .69
6 " 99
7 .60
2.52
2.r.s

1.98
4.51
3.59
2.70
2 .47
2 .33
4.24
3 "27
2.06
2.73
2 .43
3 .47

Àlberta

-0.37
0.25
0.27

0.45
0.26

0. 93

0.94

0.93

-0.85
-0 .49

-0.38

0.15
0.10

-0.14
-0.73
-0"07
-0.40

0"79
-0.78
-0. 73

-0 .44
-0.35
-0.27outlined values statistically

-0. 81 0.93
0.34 0.97

-0.66 0.94
0.26 0.96

-0.61 0.95
-0.81 0.89
-0.63 0.96

100

significant at 5$ level



Table 29.--June live cattle contract, baeie characterietice by
t

Standard

Omaha

19 83
1.984
1985
1986
1987
1 988

57
53
52
56
57
61

-0"34
t .84
3.82
3.7L

-1.28
-0. 84

3.94
2.73
2 .06
3 "76
1.85
3.16 -0 "52 0.94 -0.37

1.14
-0.97 0.91 0 - 51
0.01
0.01
0.09

-0.t9

0.96 -0.78
0.94
0. 93

-1 19
-1.20

0.97 -o "7L

1978 6s 2.9L 3.56 _ 0.49 _ o.g4 _0.65

Alberta

statistically significant at 5* level

deviation Skewness Kurtosis

1977 55 4.34 2.57
1978 63 0.67 2.5s
L979 63 2 "48 2.8s
1980 7t 3.43 3.22
1981 49 5 "32 3.1e
1982 60 0.48 z.Lt

0.18 0.96 -0.84
1.39 0.88 2.26
0.23

-0.39
-0.13

0.97 -0.63
-0"640.95

0.94
0"91

-1.04
7 "2r

1979 68 4.52 3.44
1980 74 6.14 2.82
1981 50 6. 06 L.72
L982 60 4.L4 2.32
1983 54 3.85 4.10
1984 53 7.t4 2.L7
1985 51 8.7 4 2.L4
1986 55 7 .28 3.10
1987 59 2.47 2.53
1988 61 3.52 2.68

-0.68 0.96 0.25
0.23
0.58

-0.16

0 .49 0.97
0.29
0.16

0.99
0.98

-0.96 0.92 1.14
-0.24
-0.41
-0. 02
-0. 35

-0.L2

o .97 -0.59
-0.430.96

0.96 -0.92
0.94 -0. 89
0.98 -0 .44

Le t t 56 5.56 2.09 _0.52
1978 65 2.42 3.65 0.38

0.97 0. L1
-0.48
0.48
0.13

0.96Lete 68 3"53 3.43 -0 70 0.96Le80 74 5.33 2"67 0.60 0.96
J.võr 50 5.43 2.L0 -0.09 0. 96 -0.92¿ os 4.00 1 " 

g9 0.10 0.97 -0.5¿yör 5E 3.29 3.70
1984 53 5.98 1.91

-L.I2 0.90 r .46
0.18 0.97 o.77rvð3 52 7 "79 2"L4 _0.02

1986 57 7"03 3.17 o.o91987 59 1 .37 2.24 _0.10
l98e 62 2.45 2.96 _0.41

0. 95 -1.06
0.94 -t.11
0.96 -0.72

-0.030.97Note: outlined values
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Table 30.--Àugust live cattle contract baeie characterist,ice

Year
No"

obs -
Standard

Mean deviatio Sker*nese Normalit Kurtosie

omaha

1988 60 -1.99 2.93 0.31 0.

L977 58 4.02 2 "751978 64 -0 " 35 1.80
1979 66 1 " 61 3. 09
1980 77 2 " 53 3. 04
1981 49 4.58 4"15
L982 57 -1 .69 3.23
198s 58 -0.96 2.56
1984 53 0.13 2 " 98
1985 54 3.17 2.27
1986 55 0.85 3.52
L987 53 -3.83 2.18

0"00
0"46
0.35

-0. 08

-0"40
0"44

-0.11
0.49
0.24

0.96 -0"82
0.370.97

0.94 -0. 96
0 .97 -0.57
0"91 -1.14
0.97 0.07
0.95 -1.04
0.89 -1.16
0.95 -0.95

0.33
o .42

0.94 0.91
-0.40 0.97

94 -0"69

19 81

L982
1983
1984
1985
1986
1987
1988

2.48
2.84
4.60
6.78
4 "25

-1. s5
1.10

3"19
2 .34
2 "L5
1.96
2 "99
2"09
2.L2

0.50
0.03

-0.04

-0.
0.
0.

50 5.11

Manitoba

2.09

ÀIberta

-0.39 0.94

0"9

-0.40

57
59
52
54
56
54
6

62
80

5Note: outlined values statistically eignificant at 5* level

L977 59 4.99 2.47 _o.ot
L978 66 1.48 3.25 _0.17

0.96 -0.91
0.97 -0.41

-0.54teTe 7L 3.16 3.34 -0 20 0 .971980 79 5.66 2.58 0.48 0.98 1.06

t982 56 2.43 3.00 -0.461983 55 3.41 2.45 o.o5
1984 5s 5.72 2.44 _0.10
1985 53 7.39 2.t2 _0.41
1986 54 4.72 3. Ol o.2o
1987 54 -0.35 1.89 0.46
1988 60 1"93 2"4s 0.32

0.97 0 .02
-0.36
-0.81
-0.72

0.1.8
0.02

-0.45

0.99
0.97
0.95
0.98
0.97
0 "97

L977 60 5.29 2.50 _0.47
I97e 66 0. 69 3.24 _0.34

0"95 -0.56
-0.63
-0.13
0.29

0.96
Le te 7t 2.L3 3.32 -0"14 0.981980 79 4.74 2.6L
1981 s0 4.73 2.5s

0.64 0.96
-0.32 0.94 -0.92
-0 95 0. 91 o .46

0 "26
0.30

-0"13

0.95 -0.80
-0.710.95

0.93 -1.29

LO2



Table 3L"--october rive cattle cont,ract baeie characterietice
by vear and narket (

No"
obs "

Standard

-1 .81
2.39

-0.60
-3.83
-1.65

0.45
-0 "44

0.13

Kurtosie

-0.82

-0.18
-0.16

deviati Skesrness

1984
1985
1986
1987
1988

53
62
56
56
60

2 "64
2.57
2.57
3.5s
3.81

0.93
0.92

a
1977 61 2 "94 3.L2 -0. O 0"94 -1"15
L978 63 -1.06 t"73
1979 66 0"82 3"58
1980 78 L"20 3.15
1981 53 2.57 4.53
L982 60 -3"11 3"93
1983 56 -2 "2L 2.92

-0"53 0.98 0.95
0.14 0.94 -1.05

-0.2t
-0.22
0"12

-0.64

0.97 -0.26
0.93 -L.L7
0.98
0. 91

-0.10
-o "67

0. 91
0.94

Àlanitoba

Alberta

1982 60 o .77 3.44 -0. 93 0.91

statietically eignificant at 5B 1eveL

0.35

1977 63 4.11 2.94 -0. 05 o. 93 -r..t51978 66 0.54 3"20 -0"38
1979 7L 2.6t 3.31 -0.09
1980 79 3.91 3.10 -0.33
1981 54 3.39 2.46 -0.39

0.97 0.24
-0.660 .97

0.98 1.59
0.96 -0.68

o .46
-0.34

1982 59 0.88 3.39
1983 54 2.00 2.52
1.984 53 3.93 2.23
1985 61 6.35 1.84
1986 55 3.31 2"37
1987 s7 -0.57 2 "931988 60 2.66 3.61

-0.83 0.93
-0.21
-0.23

0.98
0 .92 -L.20

-0 .67 0.95 0.14
-0"57

0.11
-0 .47

-0 .32
0.93

0.97
0. 90

0.50 0.95

1977 63 4.13 3.26 -0.32 o. 91 -t.241978 66 -0 " 36 3.13 -0.27
L979 7L I " 83 3. 04 0.35
1980 79 3.46 2.85 -0.09
1981 54 3 .21 2 .80 -O . 33

0.96 -0 .70
0"94
o "94
0.94

-0.89
1"68

-1.06

198s 57 1"17 2"s3 -0"24 0.s2 -L.T71984 52 3 " 04 2 "33 o. L7
1985 62 s " 43 2.35 _O .28
1986 57 2.78 2"26 o.2o

0"95 -1"11
0.92 -1"19
0.96 -0.52

-0. 32

-0.39
1987 57 -1 .95 2.70 0 " 51 0.94

88 61 .38 3.24 0.25 0.97
Note: outlined values
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Tabre 32.--December live cattle cont,ract baeie characterietice

Omaha

1985 62 4.L2 2 .60 -0.48 0.93

t{anitoba

Alberta

outlined valuee statistically significant at 5B lever

Standard
deviation Skewnees Normalit Kurtosie

-0.74

L977 60 1 .90 3.13 _0. 04 0.94 -0.931978 60 -0.03 L.82
7979 64 2.L9 3.67
1980 78 2.72 2"87
1981 66 3"54 4"L7
1982 59 -2.59 4 " 01
1983 51 -1"18 3.30
1984 51 -0.83 2.64

-0 50 0.97 0.81
-0.13 0.94 -0.99
-0.24
-0.25
-0.02
-0.36
0.24

0.97 -0.65
0.95 -0.94
0"98 -0-
0"93
0.94

-1.04
-1 .11

1986 60 -0. 52 1 .81 0.28
t987 59 -2.56 s.43 o .2L
1988 61 -0.01 4.L6 _0.10

0.98 -0 .02
0.95 -0.90
0.93 -1.15

t977 62 3.7 4 3.75 0.12 0.94 -1 .1s
1978 62 1.58 3.20
1979 69 4.36 3.22
1980 79 4.81 3.15
1.981 67 4.26 2.35
t982 57 1.41 3.45
1.983 51 3.52 2.66
1984 51 5.22 2.45
1985 61 7.97 1.85
1.986 59 3.41 2.39
1987 59 0.77 2.67
1988 59 5.01 4.54

-0.55 0.96 0.08
-0"08

0. 03
-0"35
-1.09

0.96 -0.94
0.98 -0.34

-0"58
0.91

-0.08

0.97
0.90

-0.54 0.95
-0.30 0.91 -r.29
-0.76 0.95 0. 32

-0.480.11
0.51
0.35

0.97
0.91.
0. 93

-0.95
-r..05

L977 62 3.79 4.07 _0.20 0. 93 -1"09I97e 62 0.75 3. 07
1979 69 3.55 3.19
1980 79 4.18 3.34
1981 67 4.46 2.58
1982 60 1.23 3"4L
1983 50 2.13 2.54
1984 51 4.37 2.59
1985 62 7 "05 2.35
1986 61 3"12 2"70
7987 60 -0.47 3. 01
1988 62 3.6s 3.80

-0. 54 0. 95 -0"42
0.06 0.94 -1.09

-0.11
-0.38
-1"13

0.96 -0.11
-0.79

0 .67
-0"66

0.95
0.88

-0"41
-0.04
-0.19

o .47
0.13

-0.20

0.95
0.93 -1.28
0.96 -0"82

0.14
-0"8s

0.97
0.97
0.93 -L.L7Note:
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5 "2.2 "2 Skewness

The basis, in u"s" dolrars, eNhibits significant skewness

or bias for 1-8 per cent of the periods studied for omaha, 25

per cent of the time for Manitoba and 23 per cent of the
periods for .å,rberta" A negatively skeie¡ed basis ind.icates
out,liers where the cash price is higher than the futures.
omaha would be expected t.o exhibit more of negative basis due

to the higher number of inverted market occurrences. of these
occurrences 46 per cent of omahaes skewed basis are negative,
however, Manitoba has 78 per cent of the occurrences as

negative while Alberta has g1 per cent" This may be due to
omaha exhíbiting more fluctuation in prices which even out the
skewness as tested below.

5 "2.2.3 Kurtosis

The basis for omaha shows significant kurtosis for 42 per
cent of the periods studied of r¿hich only z are positive,
Manitoba and Alberta have 28 per cent of the periods studied
with significant kurtosis with 5 and z being positive
respectively" These numbers indicate a non-nor¡na1

disÈribution for the basis, therefore, standard st.atisticar
procedures may not forecast the basis weII.

5 "2 "2 " 4 Normality

The Manit,oba basis shows the highest occurrence of
normality as opposed to it!s results for the cash price. 67.s
per cent of the time periods studied have normar
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distributions " .å,lberta follows v¿íth 60, s per cent of the
periods having a nornal distríbution. The omaha market, has

the least normally distributed distributions of basis v¿ith 42

per cent " The Ã,ugust contract has the targest ¡rercentage of
basis series *rith normal dÍstributions (22"33å) " February,
June and December contract,s also have over 50å of the periods
studied showing normal basis distributions. The oct.ober and

April contracts have the least amount of occurrences of normal

distributions with 44"33 and 49"67 per cent respectively.
The earlier two quarters have a higher percentage of

normal distribution of basis occurrences. The normarity of
the basis is analyzed in usg for u"s. and canadian markets.

5"2"2"5 Test for Differences

Table 33 shows the results for the I{ilcoxon Sum Rank Test.

by futures contract" Al-r contract.s in arl periods refÌect a

statistically significant different mean between the Canadian

and omaha basis, however Manitoba and ^å,rberta did not show

significantry different, basis as is indicat,ed by the graphs

above. The sLandard deviation, skewness and kurtosis of the
basis, however, show no significant differences betu¡een

markets.

This resurt indicat.es that the basis is significantry
different for the u.s. and canada when measured in the same

terms (u"s" dolÌars), arthough the distributions of the basis
are not significantry different. Therefore, the performance

of the futui.r¡s markets shour-d be simírar for the u.s. and
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Table 33"--lùilcoxon sum Rank Test for Differences between live cattle baeie

Futuree
act

February
April
June

August
October

Po\¡

Dec

February -0"59 0"55 0"39 0.69 0.03
April -1. 13 o "26 -0. 55 o. 58 0.03 o. 98 -0. 52 0.50June -0 " 90 0 " 3z -0.L2 o. 91 -0.61 0. 54 -0. 06 o. 95Auguat -o "72 0 " 

q7 o. 03 o " 99 -0.03 0. 98 -0. 32 o.1soctober -0"66 0.51 -0.09 0.93 0.87 0.39 -L.24 0.21December -0.89 -0 - 99 0.35 o .73 o. 06 0.95 -0. 55 0. 58

0.01
0"00
0.00
0"01
0. 00
0"00

Std. deviation
eet.

February
april
,June

Auguet
October

omaha ve.
0.59
0.38
0.87
L .07
L.24
0.49

eet

Notes outlined coefficiente
ember

0.55
0.71
0.39
0.29
o.2L
o .62

toba

Manitoba vs. .Alberta

eke\dnegs

0.13
0.32

-0.03
L.27
0 .92

0.02
0.01
0"02
0. 02
0"02

Z teet

0. 90
0.75
0. 98
0.20
0.36
o "67

kurtosie
est. Z te

0.43
0.87
0. 55
1.07
1"36

.43

ve. Alberta

-1.1.8
-1" 18
-0.84
-L.24
-1.10
-0.55

etatietically
0.6

0"67 0.39
0 " 39 0.78
0.58 0.46
0 .29 1. 18
o.L7 0 " 03

0 "24
0 "24
0"40
0 "21
0 "27
0.58

0. 54 0.35
significant at 5t level

0.69
0"44
0"64
o "24
0"98
0.73

-1"02
-0. 90
-0.66
-1" 13

0"69

0.31
0"37
0 " 51
0.26
0.49
0"9



canada as is found by Novak and unterschul_t,z u when measuring
in U.S" dollars.

5.2"2"6 Seasonality of the basis
Monthry seasonarity of the basis is t,ested by futures

contract and market with the resurts t,o be found in Tabl_e 34.
The onry statisticalry significant seasonarity for omaha is
found in the Ï{ay calendar months of the Apríl, october and

December futures contracts, as wel] as the April and June
earendar month basis of the December futures contract. Arr
seasonality found in this market is negative. Therefore the
basis is significantry r-ower during the month of May for those
futures contracts" This is consistent with the sumner

increase for beef which drives up the cash price closer to the
futures price, decreasing the basis.

The Manitoba basis shows significant seasonarity for the
February carendar nonth of the February and october futures
contracts" The effect. is positive, indicating a v¡idening of
the basis during that tirne" A widening of the basis is
typicalì-y due to a decrease in the eash cattre price, since
the futures price is usuarly higher than the cash price.
Negative seasonarity is found for the June calendar month of
the October and December futures contracts.
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Table 34.--Monthly seasonality of the baeie by market and futuree
1988contract, 1977 to

Calendar
Month

Beta
coeff " t-teet

Manitoba Omaha

Beta
coeff. t-teet

Al-berta

t-test
Beta
coeff "

Februa Live Cattle Contract
January
February
March
April
May
June
JuIy
Àugust
September
October
litrovember

0.44
-1.59
-0.99

0.45
0.86
0. 07

-0.20

0"35
2 .07
1"56
0. 32

-1.16
-0.73
0.34
0 .62
0.05

-0.14
-0.54
3.33

0.39
1.14
0"04

-1"17
-2 "34
-2.20
-0.76
0.70
1" 00
1 .04
0.57
0.50

0"30
0"93
0"06

-0.80
-1"60
-1 .51
-0.53
0.49
0.70
0.73
0.40

0 "22
1. 93
0.27

-L .37
-2 .60
-1.40
0.19
0.28

-0.23
-1.42

0"17
1.55
0.38

-0.93
-1"81
-0.97
0.13
0.19

-0.16
-0.99
-1.13

3 .38

0.43
2 .46

-o .7 -1 .63
interce 0.51
F-val-ue !.78 0.7L L .46 0.60 1 .85 0.61

Live Cattle Co tract
January
February
March
April
May
June
July
August
September
October
November
intercer¡t
F-vaIue

0.08
L.74
0.94
1.00

-2.15
-1.66

0.03
0.27

-0.18
-0.37
-0.59

-0.08
0.45
0.00

-0.69

-2 .67
-0.93
0.26
0.60
0.68

-0.06
0.35
0.01

-0.57

-0.09
I.47
0.35

-0.60

-0.07
1.16
0.60

-0.51
-2 .02
-1.20
0.21
0.04

-0.09
-0 "79
-0.90

4 .67
0.91

-r.60 f -3. ttl -2.2s 1- -r:?ol

0"06
1.37
1.58
0.84

-1 .23
0.02
0"20

-0.14
-0.27
-0 .44

4.88
1.84 0. 95

.39

1.61

-1.93
-0 .67
0.20
0.44
0"51
0 "29
2 .09
0.78

-1.61
0.28
0.05

-0.t2
-1"05
-r "20

1" 50

June Live Cattle Contract
January
February
March
ApriI
Hay
June
July
Àugust
September
October

0.79
2.L5
L.22
0.41

-1"28
-0. 88

1" 00
L.2t
0.70
0.63

0.61
1.70
1..96
0.33

-1 " 1.1

-0.76
0.79
0.94
0. 54
0.49

0 .47
0.98
0 .20

-L.27
-2 "23
-1 .36
-0 .01
1.13
1" 44
1.61

0. 35
0.76
0.31

-0. 99

-1.86
-L.T4
-0.01
0.86
1.09
I "22

0.56
1.68
0.50

_L.T7
-L.94
-0"93
1.09
0.80
0.64

-0"20

o .44
1.3s
0.81

-0"95
-1.68
-0.81

0.86
0 "62
0.49

-0"15November !,37 0 .29 1.24 O .94 -0 .39 -O . 30intercept ' a.+al q.ee t.zg t.gzf- a.111 t-zg
F-vaiuelp.w" L.B6 0.75 2.22 0.62 1.81 o.7I
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Manitoba Omaha

t-teet

.å,lberta
BetaCalendar

Month
Bet,a
coeff.

Beta
coeff.t-test t-test

Au st T,ive Cattle Co tract
January
February
$arch
April
May
June
JuJ-y
August
September
October
November
interce
F-value

0.88
2.23
0.75
0.80

-1.73
-1.63
-0.82
0"36
0.48
0.31
0.14

1.93

0.68
I.7 4

1"19
0.65

-1"40
-1.36
-0. 71

0.32
0.38
0.25
0.t1
4.27
0.78

0.38
0"83

-0.16
-1.11
-2.53
-2.t6
-1"11

0 .46
1.18
1.31
0"10
1.10
2.01

0.28
0 " 61

-0.24
-0. 83
-1"90
-1.65
-0"91
0.39
0.87
0.96
0"73
1.14
0.56

o "70
L.82
0.09

-0.94
-2.20
-t.62
-o .62
-0.05
0.40

-0.53
-0.63

L .42

0.52
1"36
0. L4

-0"73
-L"74
-1"30
-0.53
-0.04
0.30

-0.39
-0 .47

4.01
0. 71

october live Cattl-e Contract
January
February
March
Àpril
May
ifune
.fuIy
August
Septenber
October
November

o .46
2.20
0.92
0.20

-L.82
-2.L5
-0.39

0.69
0.23
0.26
0.09
3.39

-0.03
1.07

-0.37
-1.45

-0"02
0 "79

-0"s4
-1.05
-2.18
-1"54
-0. 71

0.87
0.98
1.15
0.72
0.19

0.34
2.04

-0.13
-1.50

-0.40
0.39
0.18

-0"55
-0.65

0.27
L "62

-0.20
-1.19
-2.32
-2.24
-0.34

0.33
0.16

-0.50
-0. s1
3.22

0.57
a--i:i11

0.57
0.24

-2.L9r--=='i
-0.45

0.79
0.26
0"28
0"11

-2.05
-0. 93
1.09
1.19
1.35
0.98
0.18
2.6r

interce
F-vaIue 80 0.88 0.65 2.53 0.7

Dece¡nber ve Catt1e Contract
January
February
March

^åpril
May
June
July
Auguet
September
October
November

0.72
1.15
0.65

-0"86

-0.7I
0"03

-0.01
0.35

0 .70
1.t9
1"20

-0.91
-1 .85
-2 " 30
-0.73

0.03
-0.01
0.38
0.1.1
5.87

-0"03
-0"20
-0. s7

-1.48
0"20
o .67
1.34
0.97

-0"02
-0.18
-0.59
-2.37
-2.L6
-3"28
-1"33
0.19
0 .62
1.28
0.95
1.50

-0.66
-0"65
-0.29
-0.59
-0.75

0.20
0.56

-0.19
-2"74
-2.48
-2.38
-0"64
-0.63
-0.28
-0.60
-0"78
5.50

0.22
0"58

.10
te .07

F-va1ue 1.90 0.86 3.56 0.63
Not,e: out,line"j values staÈistically significant at 5t ievel

.10
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Arberta basis seasonality appears to forlov¿ the omaha

pattern more than that. of Manitoba. The only difference
between Alberta and omaha being that the June calendar month

is also significantly different for the october futures
contract"

Ã,11 the t-test estimates are roç¡ (2"o2 to 3.L5 for dunmy

varÍables), therefore, using these estimat,es to predict basis
may not create reliable forecasts.

5.3 Eedging Ratios

This section wil-I report and analyze the results from the
bivariate regression model equat,ion L6, adjusted for
autocorrelation" These results are found in Tables 35 to 40,

and are analyzed over tine, futures contract and market.

5"3"1 Hedcrinq ratio over time

The year L977 shows a low hedging ratio over markets and

contracts" This year is characterized by a stabitization of
slaughter cattl-e prices from the previous year (Livestock

Market Review, L977) " when averaged by year and segmented

into quartiles over the period from Lg77 to 1988, the first
three years shows an average hedge ratio of "56" That is, for
every unit of cattle to be hedged, onry 56 per cent of the
corresponding arnount of futures contract cattle are required
to provide the hedge" The next quartire covering 19BB to L9g2

had a sirnirar hedge ratio of .s7, r¡¡hire the next guartile had

an average ratio of "52 and the last, quart,ile covering 1986 to

1_11_



TabLe 34"--Àutoregreeeive adjusted hedge ratioe during Feb"

inter-
cePt
term

Hedging
ratio t

statistic

U

Hedging
efficiency

Durbin-
I{ateon

beta -Êcfuare statistic

L97 7 30.09

1988 42 .47

0.24
aha

Manitoba

t"67 0 ;38

0 .32 1.96 0.57 o .42

1978 25.10
t979 L0.76
1981 28.24
1982 40 .43
1983 26.32
1984 28.66
1985 33.31
1986 2s.36
1987 26.79
1988 32.06

0.40 5.61 0.85 0.57
8.14 0.93 0.87
4"57 0.81 0"63
4.t4 0"83 0.51

16.92 0 "97 t.54
6.4L 0.90 0.36

2I"59 0"99 1.03
8.88 0.93 0.37
4.7L 0 .79 0 "7 43.86 0.73 0"41

0.81
L.73
0.60
0.38
0.56
0.55
0.49
0.60
0.53

I977 22.62
L978 26.57
L979 L7.36
1981 27.72
1982 38.49
1983 27.05
1984 33.79
1985 32.44
1986 19.45
1987 33.03

0.45 3.43 0.78 0"32
7 .37 0.93 0 .52

t0.22 0.95 0 "7 44.56 0.81 0.55
3.50 0"81 0.57

14.34 0.96 1.33
4.10 0.84 0.38

23.77 0.99 o .7t
6.63 0.88 0.32
4.89 0.85 0.70

0.34
0.70
0.61
0.41
0.55
0.46
0.50
0.75
0 .42

Note: 1.980 had
outlined
leve1

Àlberta

only 2 observations and wae
coefficients etatistically

deleted
eignificant at 5*

L977 2L.46
L978 26.67
7979 17.58
1981 26.33
t982 30.57
1983 26.22
1984 34.33
1985 32.4t
1986 21.70
L987 31 .52
1988 33.38

0.48 3.86 0.82 0.34
8.10 0"94 0.64

11.30 0.97 0"55
4.55 0.80 0.53
4.84 0.86 0. ?5

15.97 0.97 !.22
5.42 0"86 0.39

23 "57 0.99 0.55
9.09 0.93 0.33
5.40 0.86 0"73
3.48 0.67 0.44

0.34
0. 69
0.63
0.54
0.57
0.45
0.50
0.70
0.45
0 .47

LL2



Tab1e 35.--Autoregreaeive adjueted hedge ratios during å,pr.
7

inter-
cept
term

Hedging
ratio

tsedging
efficiency

Durbin-
!{ateont

Year beta etatistic R-sguare statistic

Omaha
t97 7 3L .21 0. t.77 0 " 31 1" 15

4.68 0"85 0.45
9"53 0"96 0.59

12 " 59 0.95 0.59
4.L7 0 .87 0.43
4.67 0.83 0.57
6.66 0.91 0.49
4.25 0.83 0.68
8.76 0.9L 1.18
7.5L 0.89 0.35
5.r2 0.85 o.3t
Þ.07 0.81 0.28

L978 20.63
7979 Lt.23
1980 24.84
1981 34.13
1982 33.24
1983 30.96
1984 35.57
1985 30. 83
1986 28.73
L9e7 20.63
1988 28.72

0.54
0.83
0"65
0.50
0.50
0.50
0.45
0.53
0.54
0.66
0.57

Manitoba
L977 2L.9L
1978 27.35
t979 18.91
1980 27.0L
1981 28.63
1982 36.46
1983 31.96
1984 40.79
L98s 35.01
1986 30.66
1987 34.90
1988 32.77

0 .47 5 " 11 0.90 o.2o
3 .26 0 .75 o .47
7.38 0.93 0.56

10.17 0"92 0"96
3.45 0.80 0.59
3.18 0.82 0.54
7.07 0.88 0.54
3.04 0.77 0.58
6.65 0.85 1.10
4"93 0.81 0"35
2 "98 0 "79 0.32

_1.35 0 .64 0.32

0.35
0.71.
0.63
0.59
o .44
0 .49
0.35
0.45
0.51
0.40
0.51

0.4 0 "76 0.76 0.57
4.4L 0.82 0.38
8.25 0.94 0.44

10"88 0.93 0.98
4"55 0"81 0.37
5.85 0.88 o"8o
7 .45 0.90 0 "423"L7 0.75 0.60
6 "54 0.86 1. 07
6.40 0.87 0.34
5.56 0.88 0.43
4.22 0.71 o"3s

I978 24.06
1979 18.35
1980 25.34
1981 30.04
1982 22.72
1983 27.83
1984 40.33
1985 35.56
1986 28.93
1987 21.80
1988 30. sl

0.45
0.72
0.65
0.57
0.68
0.56
0.36
0.45
0.54
0.65
0.55

Note¡ outlined coefficients
level-

statistically eignficant at 5*
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Table 36---Äutoreg'reesive adjusted hedge ratioe during Jun.
f"t"r"= """tr""t ¡

inter- Hedging Hedging Durbin-
cept ratio t efficiency Watson

Year term ( beta) etatistic (R-6guare ) statistic

Omaha

Dlanitoba

Alberta

Note: outrined coefficiente statisticalry signficant at 5t
level

1977 26.43
I97e L0.47
L979 ).6.82
1980 29.66
1981 38.1.5
1982 25.42
1983 31.52
1984 30.52
1985 27.64
1986 28.78
1987 16.87
1988 32.74

0.36 4.05 0.69 1"01
8.26 0.96 0.47

LL "t2 0. 98 0.36
L0.62 0"92 0"52
5"79 0"92 0"58
4.95 0.8s 0.95

10"94 0.95 1.18
11.57 0.94 L.57
7"28 0.91 0.63
6.94 0.89 0.46
9.52 0.96 0.55
6 .40 0 .92 0 .44

0.78
0.74
0.59
o .46
0 .62
0.50
0.54
0.59
0.52
0.7L
0.51

1977 23.86
1978 17.37
L979 23.00
1980 33.88
1981. 26.46
L982 24.56
1983 31.89
1984 32.29
1985 37.08
1986 32.36
t987 25.58
1988 34.98

0.43 4.67 0.82 0.67
9.93 0.97 0.28
9.36 0.96 0.59
7.46 0.87 0.65
3.67 0.75 I.L2
5"97 0.87 0.89

10.44 0.94 1.03
8.28 0.90 1.50
3.96 0 .7 4 0. s3
4.2L 0.75 0"56
5.44 0.92 0.30
5 " 07 0.87 0.38

0.65
0.65
0.52
0.66
0.65
0.49
0.51
0.41
0.45
0.58
0.48

L977 23.76
I978 t6.64
L979 22.42
1980 35.34
1981 33.63
t982 14.09
1983 31.68
1984 30.26
1985 36.23
1986 29 " 86
1987 2I.t2
1988 34.93

0.43 4.80 0.82 0.65
10.68 0.98 0.27
9"1.9 0.96 0"48
6.84 0.87 0"65
4.77 0.81 0"47

10.38 0.93 1.57
10.41 0.94 1"11

8 "24 0.89 L.70
4.58 0.80 0.31
5.55 0.82 0. s1
7"05 0"93 0.44
6.45 0.87 0.34

0.66
0.65
0.50
0.53
0. 82
0.50
0.5s
0. 43
0.50
0. 66
0.48
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Table 37.--å,utoregressive adjusted hedge ratios duríng A.ug.
t e

inter-
cept
term

Hedging
ratio t

statist

Hedging
efficiency

Durbin-
!{atson

statistic

Note: outlined coefficients
l-evel

R-equare

Omaha

Manitoba

.àLbe

statistically signficant at 5g

Year beta

t977 27.L3
7978 7.e7
L979 17.15
1980 27.09
1981 41.80
1982 29 -75
1983 30"12
1984 27.20
1985 26.4L
1986 27.5L
1987 22.!I
1988 26.53

0.34 5.82 0.79 1" 38
L2"49 0.96 1"10
13"19 0.98 0"31
9.51 0.91 0 "715"00 0.87 0.36
7 "I5 0 .92 1 .04
5"67 0.87 o.9o

22.58 0.97 2.76
5 " 75 0.88 0.61
8.05 0.92 0.62
7 .92 0.93 o.5o

11.64 0.95 L.46

0.83
0 .73
0 .62
0.39
0.53
0 " 52
0.58
0.59
0.53
0.61.
0.59

t977 26.0t
1978 18.06
1979 25.49
1980 3L.42
1981 36.03
I9e2 29.02
1983 37.51
1984 27.s9
1985 24.68
1986 31"28
1987 26 "49
1988 28.00

0.36 5.18 0"85 0.75
9.70 0.97 0.60
7 .L9 0. 94 0.56
7 .06 0.85 0.89
3"74 0.81 0.56
7 .98 0.91 1. 08
4.65 0.77 0.73

13.33 0.94 2"50
3.38 0.77 0.52
5.03 0.81 0"67
5.22 0.87 0.67
6.63 0.88 L. 08

0 .62
0.60
0.57
0.49
0.5s
0.38
0.59
0.64
0.45
0.55
0.58

r
L977 26.30
1.978 17.09
I979 25.84
1980 31 .43
1981 33.29
1982 28 "45
1983 30 " 25
1984 30.12
1985 L8 .53
1986 29.8I
t987 23.42
1988 21.70

0.35 4.90 0.85 0 "7210.60 0.98 0.56
6.90 0.94 0.53
6.71 0. 8s 0.97
5.59 0.85 0.34
8 "44 0.92 I.O2
5.62 0"85 o.8o
9"36 0.91 2"02
s.57 0"88 0.64
6.33 0.86 0.65
7.80 0.93 0.45
7 .97 0.90 1.27

0.64
0.59
0"56
0.53
0.60
0.52
0.54
0.76
0 .48
0.60
o .67
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Table 38.--AutoregreÊ6ive adjust.ed hedge ratios during oct"

inter- Hedging
cept ratio

77

Hedging Durbin-
t efficiency Watson

Year term (beta) etatistic (R-sguare) statistic

Omaha

Manitoba

Alberta

Note¡ outlined
level

coefficiente Etatistically signficant at 5t

1977 27.25
1978 25.37
1979 19.40
1980 30.47
1981 45.15
t982 29.7r
1983 23.00
1984 27.03
1985 24.93
1986 26.88
1987 31.43
1988 37.2s

0.33 6"99 0"82 1"54
13"71 0.96 t.44
1L.74 0"96 0"82
7.s2 0"83 1.14
3.70 0.72 0.67
9 .22 0. 93 L.L2
9"63 0.86 2"4L
7.89 1.00 3.34
9.79 0.95 1. 05
6.01 0.87 0.52
4.67 0.86 0.2t
7 " 53 0.92 0 "32

0.87
0.70
0.56
0.32
0.52
0 .62
0.57
0.6r
0.54
0.48
o .44

L977 24.67
1978 16.36
1979 23.37
1980 33.44
1981 40.35
1982 28.55
1983 35.35
1984 27.t3
1985 23.L2
1986 29.08
1987 41.91
1988 36.59

0.40 6. s3 0.90 0.50
9.07 0.96 0.70
6.51 0.91 0.66
7.81 0. e7 0.90
2.94 0.73 0.50
9.04 0.91 L.26
4.94 0.77 1.50

26.25 0.98 2.54
6.25 0.90 0.88
4"67 0.82 0.57
2.t7 0.81 0.18
4.40 0.81 0.75

0.66
0.64
0.52
0.40
0.54
0.41
0.58
0.66
0.50
0.30
o .44

L977 24.56
1978 15.83
L979 22.08
1980 33.63
1981 34.99
L982 28.58
1983 29.88
1984 28.06
1985 22.78
1986 27.37
L987 27.98
1988 37.34

0.40 6"84 0.92 0"53
9"92 0.97 0"65
7.00 0.91 o "726.67 0. e3 0 .97
4 "79 0.85 0 " 52
9"03 0.92 1"14
7.02 0"84 7"79

20"10 0.97 2"01
I "7 4 0.94 0.69
4"82 0.86 0"60
3.85 0.83 0.28
3"67 0.75 0.72

o .67
0.66
0.51
0 .49
0.54
0.51
0.56
0.66
0.53
0.53
0.43
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TabLe 39"--A,utoregreesive adjueted. hedge ratios during Dec.

inter-
cept
term

Hedging
ratio

Hedging
efficiency

Durbin-
lùatson

statistic
t

Not,e: outlined coefficients
Level-

statistic R-sguare

Omah

Manitoba

Albe

statistically signficant at 5t

beta

a
L977 26.08
1978 4.36
L979 20.74
1980 29.37
1981 42.08
1982 28.47
1983 3t"22
1984 35.79
1985 24.86
1986 22.50
L987 28.13
1988 30.65

0.37 7 .23 0 " 85 0.94
LL"47 0.94 1.31
20.79 0.98 0.88
6"34 0.77 0"64
4.08 0"78 0.29

14.36 0"96 1.32
10.23 0.9s 0.81
12.58 0.94 L.24
L3.22 0 "97 0.82

7 .52 0.89 L.L2
8.76 0.94 0.16
8.27 0.94 0.57

0.91
0.70
0.58
0.37
0.53
0. 49
0 .44
0 .62
0. 61
0.54
0.53

t977 24.58
1978 16.04
t979 22.34
1980 34.06
1981 40.28
t982 26.7t
1983 31.38
1984 34.09
1985 25.42
1986 32.06
1987 30.89
1988 32.58

0.40 8.41 0.93 0.57
9.08 0.94 0.77

L0.47 0.94 0.84
6.40 0.83 o. 84
2.40 0.91 o.3o

1.4.10 0. 94 1 .59
7.8L 0.89 0.77

10.57 0.93 0.96
7.97 0.92 0.71
5"66 0.88 0.81
4.5s 0"89 0"14
6.04 0.91 o.4s

0.69
0.68
0.51
0.39
0.56
0 .49
0.46
0.63
o .44
0"49
0 " 51

r
L977 24.94
1978 15.86
L979 21.78
1980 36 .13
1981 31.99
1982 25.88
1983 30. s7
1984 33.75
1985 27.23
1986 31.01
L987 25.02
1988 35.80

0.39 8.97 0.94 0.67
9 .64 0.95 0.61

11 .40 0 .94 1. 01
6.05 0.84 0.58
4.2L 0.82 0"3s

17 "20 0.96 1.60
lo "47 0.93 0.73
11.16 0"95 o"9o
10.51 0"94 o"7o
6.53 0.90 o"8o
8"95 0.94 o"L2
6.24 0. 91 o.3s

0.69
0.69
0.48
0.53
0"58
0.50
o .47
0.59
o .46
0.59
0.46

aL7



l-988 has a hedge ratío of " 53.

These result,s indicate a fewer number of
needed over t,irne across markets and contracts to
of output"

The Ornaha market is expected to have a hedge

is closer to one than the Canadian markets as the
a cross-hedge"

5"3.2 Hedge ratios over futures contracts
The hedge ratio ranges from "53 to .56 when averaged over

years and markets for the futures contracts. The June and

August futures contracts have the highest ratios (.55 and .56

respectively) r¿hile a,pril and october have the rowest at . s3

each.

5"3"3 Hedge ratio over market.s

when the hedging ratio is averaged over years and

contracts to obtaj-n market averages, omaha has the highest
ratio at "57 while Manitoba has the lowest at .51. .å,lberta
has a hedgre ratio of .54.

contracLs is
hedge a unit

ratio which

hedge is not

5"4 Hedqing effectiveness

Hedging effectiveness is first measured ín terms of cash

prices (u"s" dollars) risk reduction through comparison of the
R-square fron equation L6 adjusted for autocorreration.
These results are found in Tables 35 to 40. These result.s are
compared over tine, by contract and region. Then exchanEe

rate effects: on the hedge eff,iciency are removed and a

1l-8



comparison of the basis risk in Canadian

the cash price risk in Canadian dollars
standard deviation.

dollars is made with
as measured by the

5"4"A R-square measures of efficiencv
As mentioned in section 2"3 (witt, schroeder and

Hayenga), high levels of autocorrerat,ion may overstate the R

square measure and therefore the efficiency of the hedge.

Hov¡ever, when tested, only the Decenber I LggT futures contract
has a sÍgnificant autocorrelation coefficient over .go at .g4,
The autocorrelation coefficients may be found ín Appendix F

with their respective t-test estimates.

5.4. 1" 1 R sguare ef f iciency over tírne

when averaged over markets and contracts by year and

dividing the yearly averages into quartires, no distinct
pattern emerges" The quartiles ranged from hedging efficiency
measures of 86 per cent to g9 per cent.

These results indicate no change over the periods studied
of the efficiency of hedging"

5"4"L"2 R square efficiency over contracts
when averaged over years and markets, hedging efficiency

measures ranges from g2 per cent to 91 per cent,, with the
october futures contract being the least effecLive and the
December contract being the most. The June and .Augrust futures
contracts also shows high efficiency measures at g9 per cent.

mL^^^ -- -----rÀ- J-rr --rrrlese r.ìstrr-us i_ndlcatse a risk minirnizing hedger would

1_l_9



prefer to use the June, Augiust, and December contracts t,o the
other contracts offered"

5"4"L"3 R sguare efficiency over markets

when averaged over years and contracts, Alberta has a

slightly higher R sguare of 89 per cent compared t.o omahae s 97

per cent, while Manitoba has Bs per cent. omaha would have

been expected to have the highest degree of efficiency due t.o
Èhe lack of cross-hedging effects.

These comparisons are all in u"s. dorrars, hohrever, a

canadian producer will realize efficiencies in canadian
dollars, this is examined below.

5"4"2 Hedcrinq effectiveness and basis risk
Assurning that the hedger int.ends to minimize his or her

risk, they will choose to hedge only if the risk of the basis
or hedge is lower than that of the cash price. Therefore
tables 41 to 46 show the results from comparing the standard
deviations of cash cattre prices and the basis over years and

markets in canadian dolrars t,o f ind the risk rninirnizing
position" These results are anal-yzed over time, contract, and

market.
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Table 40.--Standard Deviation Test for Manitoba and Alberta basis and
cash prices (CNDSì

Standard
Deviation

Basis

Standard
Deviation

Cash
Difference

Risk
Minimizing
PositionYear H-BÀSIS

Manitoba
L977
t978
t97 9

19 81
t982
1983
1984
1985
1986
r987
1988

2.47
4.82
3.59
3 .02
3"32
4 .39
3.94
3.18
2.70
4.20
4.06

-0"14
-1.21
5.25
0.76
0"35
t.57

-0.40
-0.61
1.18

-0.65
-0.84

CASH

CASH

EEDGE

HEDGE

HEDGE

HEDGE

CASH

CASH
HEDGE

CASH

CASH

2 .33
3.61
8.84
s.78
3 .67
5.96
3.54
2.57
3.88
3"55
3.22

Alberta
L97 7
197 I
L97 9

19 81
L982
1983
1984
1985
1986
1987
1988

2.r0
5.04
3.76
2.97
3.06
4.4t
4.03
3.33
2.84
4"37
4.35

0.74
-2.28
2.05
0.46
0.79

-2.35
-0.94
-2 .49

0.30
-1 .80
-0.35

IIEDGE
cÀsH

HEDGE

HEDGE

HEDGE

CASH

CASH

CASH

HEDGE

cÀsH
CASH

2.84
2.76
5.81
3.43
3. 85
2 .06
3.09
0.84
3"14
2 "57
4.00
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TabIe 41.--Standard Deviation Test for Manitoba and ALberta basis and

Standard
Deviation

Basis

Standard
Deviation

Cash

n

Difference
CASH-BASIS

Riek
Minirnizing
Poeition

Manitoba
1977
t97 I
L97 9
1980
19 81
t982
1983
1984
1985
1986
I987
1988

2.26
4.98
4.L4
3 .44
2 .53
3.92
5.69
4.18
3.01
3.60
4.2L
4.35

2.38
4 .44
I " 91
4 "r7
3.38
3. 80
5. s7
4. 03
2.44
3.78
3.49
3.11

0.12
-0.54
4.77
0.73
0.85

-0.L2
-0.L2
-0.15
-0.57
0.18

-0.72
-L.24

HEDGE

CASH
HEDGE

HEDGE

IIEDGE
CÀSH

CASH
cÀsH
CASH

HEDGE

CASH

CASH

Alberta
t97 7
1978
t97 9

1980
1981
1982
1983
1984
1985
1986
1987
1988

2.00
4 .92
4.13
3.16
2 .9L
2.e2
5.26
4.05
2.7 4

3 .77
3.33
4.51

2.99
4.35
7.78
3.20
3.87
3.98
3.28
3.49
1.59
3.09
4.05
4.5t

0.99
-0. s7
3.65
0.04
0.96
1.16

-1 .98
-0.56
-1.15
-0.68

0.72

ITEDGE

cÀsH
HEDGE

EEDGE

IIEDGE
NEDGE

CASH

CASH

CASH

CASH

HEDGE

INDIFFERENT-0. 0
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Table 42 --Standard Deviation Test for Manitoba and Albert,a basis anr
h

Standard
Deviation

Baeis

Standard
Deviation

Cash
Difference
CÀSH-BÀSIS

9

Risk
Miniurizing
PositionYear

Manitoba
L97 7
197 I
197 9
1980
1981
1982
1983
1984
1985
1986
1987
1 988

2.23
3.88
3.99
3.30
2 .05
2.83
5.08
2.73
2.87
4.28
3 .44
3.46

r.73
8"05
9.20
3.43
2.50
5 .49
5 .07
4.35
2.23
3.60
4.34
2.96

-0"50
4.I7
5.2L
0.13
0.45
2 .66

-0.01
t.62

-0.64
-0.68
0.90

-0.50

CASH

HEDGE

HEDGE

HEDGE

HEDGE

HEDGE

cÀsH
HEDGE

CASH

cÀsH
HEDGE

CASH

å,lbert,a
t97 7

L97 I
197 9
1980
19 81
L982
1983
1984
1985
1986
1,987
1988

2.L3
3.98
3.98
3.12
2.50
2 .3L
4.59
2 .4t
2.87
4 .37
3.05
3. 82

2.20
6.00
7.74
3.20
2 .95
4.04
2.87
1..83
2 .33
3.11
4.18
3"42

0.07
2.02
3.76
0.08
0.45
I.73

-L.72
-0.58
-0. s4
-]-.26
1.13

-0.40

HEDGE

HEDGE

HEDGE

HEDGE

HEDGE

HEDGE

CASH

CASH
CASH
CASH

HEDGE

CASH
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Tabl-e 43"--Standard Deviation Test for Manitoba and å,Iberta basis and

Standard
Deviation

Standard
Deviation

Risk
Difference Minimizing

Year Basis caeh (cAsH-Bå,srs ) position

Hanitoba
t977
197 I
t979
1980
1981
1982
t 983
1984
1985
1986
1987
1988

2.42
3.35
3.71
2.99
2 .42
3.60
2.99
3.00
2 .69
4.03
2 .63
3.36

2"00
8.69
7.75
3"30
2.27
5.65
3.13
4.33
3 .62
3.40
3.39
3.32

-0"42
5.34
4.04
0 .31

-0.15
2.05
0.14
1.33
0. 93

-0.63
0.76

-0. 04

cÀsH
HEDGE

HEDGE

HEDGE

cÀsH
TTEDGE

HEDGE

HEDGE

HEDGE

cÀsH
HEDGE

CASH

Alberta
197 7
1978
L97 9
1980
19 81
L982
1983
1984
1985
1986
L987
1988

2 .45
3.34
3.69
3.03
2.93
3.83
2.85
2.64
2 .49
4.OL
2.9L
2 .86

t.82
5.76
6.13
3.09
3.53
2.99
2.20
0"87
3. 82
2.85
3.22
2.47

-0.63
2.42
2.44
0"06
0.60

-0.84
-0.65
-t "77

1" 33

-1.16
0.31

-0"39

cÀsH
ËEDGE

HEDGE

HEDGE

HEDGE

CASH

CASH

CASH
HEDGE

CASH
HEDGE

CASH
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Table 44"--standard Deviation Test for Manitoba and .å,lberta basis and

Standard Standard Riek
Deviation Deviation Difference Minimizing

Year Basis Cash _ (CASH-BASIS ) position

Manitoba
]-977
1978
L979
1980
19 81
19 82
1983
1984
1985
1.986
1987
1988

2.85
3.33
3.7L
3.63
2.88
4.07
3.07
2.7 4

2.36
3.20
4. 07
4.84

2 .38
9.11.
7 .42
3.52
2.28
5"62
3.15
3.32
3.78
3.38
3.10
3.45

-0 .47
5"78
3.7L

-0.11
-0.60

1. s5
0.08
0.58
r.42
0.18

-0.97
-1.39

CASH
HEDGE

tsEDGE

CASH

CASH

HEDGE

HEDGE
HEDGE

HEDGE

HEDGE

CASH

cÀsH

Alberta
t97 7

I97 I
L97 9
1980
1981
1982
1983
1984
1 985
1986
1987
1988

3.16
J.¿ó

3.40
3.33
3.28
4.13
3.09
2.e7
3.01
3.05
3"75
4.34

2.05
6.06
5.29
3.16
3.56
2.81
L"67
0 .67
3 " 01
3.19
4.59
3"40

-1.11
2 .80
1.89

-0"17
0.28

-t.32
-r"42
-2.20

0. 00
0.14
0"84

-0.94

CASH

IIEDGE
BEDGE

cÀsH
ITEDGE

CASH

cÀsH
CASH

HEDGE

HEDGE

HEDGE

CASH
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Table 46.--standard Deviation Test for Manitoba and .A,l-berta basie and

Standard
Deviation

Standard
Deviation

Cash
Difference
CASH-BÀSIS

Riek
MinirrizÍng
PositionBasis

I-lanitoba
t97 7

1978
]-9't 9

1980
19 81
1982
1983
1.984
1985
1986
1987
1988

3 .71
3.39
3.64
s.69
2.75
4.14
3.27
3.16
2.52
s.32
3.55
5.68

3"23
8.40
6.80
3"51
2.96
5.83
3.31
2.55
4.02
3.63
3.03
3.72

-0"48
5.01
3.16

-0"18
0.2L
1.69
0. 04

-0.61
1.50
0"31

-0.52
-1"96

CASH

HEDGE

äEDGE
cÀsH

HEDGE

HEDGE

IIEDGE
cÀsH

HEDGE

HEDGE

cÀsH
cÀsH

Alberta
1977
1978
197 9
1980
19 81
19 82
1983
1984
t 985
1986
L987
1988

4.03
3.25
3.60
3.91
3.02
4.09
3 "L2
3"34
3.20
3.75
4.00
4.75

2.31
5.69
4.65
3.06
4.t2
2.24
1.96
1.18
2.79
2.47
4.29
3.96

-t.72
2.44
1.05

-0.85
1.10

-1.85
-1.16
-2"16
-0"41
-1.28

0 "29
-0 "79

cÀsH
HEDGE

HEDGE

cÀsH
HEDGE

cÀsH
CASH

CASH
CASH

cÀsH
HEDGE

CASH
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5.4"2"L Hedging effectiveness over time
When calculatinE the percentage of occurrences srhen the

basis standard deviation ís rower than the cash, indicating
the opportunity to hedge, by year and dividing Ínto quartires,
a pattern develops where the two earlier guartires from Lg77

to 1982 showed higher proportions of hedging opportunities (67

per cent.) " The latter quartiles indicates only 33 to 39 per
cent of the ¡leriods studied as having risk ¡niniruizing hedging
potential 

"

This wourd indicate a decreasing need for hedgÍng on the
u.s" markets" This may be due to the decrease in cash price
risk since the late 1970s. Novak and unterschultz note that
basis risk has also decreased since that time.

The years which exhibits the most opportunit,ies for
hedging are L978' Lgjg, 19Br-, LgBz, 1986 and LgB7. These

years, according to the Livestock Market Review, are periods
of lower slaughterings of cattle and higher cattre ¡rrices.
Therefore, the hedge wourd have reduced the risk of variance
of the prices, but woul-d have stopped the producer from
receiving benefits of higher cattle prices. An extreme
example of this is L987, where record high cattle prices
existed (Livestock Market Review).

5.4"2"2 Hedging effectiveness by contract
T{hen det.ermining the proportion of periods when hedging

would decrease risk by futures contract, the range of hedging
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effectiveness ranged from 4s per cent for February to 59 per
cent for June and August" october has higher hedging
effectiveness when measured with this methodorogy at s4 per
cent when compared ç¡ith December and April at 46 per cent.
The results for october may be different due to the lack of
including the omaha market which had a highly fluctuating
basis for this contract (see graphs in Appendíx B).

5"4"2"3 Hedging effectiveness by narket
when comparing the proportions of opportunities for

effective hedging, Manitoba has a higher percentage at 55 per
cent compared to Alberta which has 49 ¡rer cent..

5 " 5 ENchanqe rate ef fect,s on hedgíng

Exchange rate effects can be measured by comparing the
standard deviation of the cash cattle prices in u.s. dol_lars
with the standard deviation of the cash cattl_e prices in
canadian dollars on Tables 13 to 24. The exchange rate
increases the variance of the cash prices in aLl cases in
canada except for L977 for the February, April and June

contracts- over one third of the periods studied have

exchange rate effects of $r.oo per hundred weight or more.

These resurts indicate that the exchange rate does have

a significanÈ impact on the effectiveness of hedging for the
Canadian cattle producer.
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ehapt,er Vf

eo$cÏrug3o3{g å3t'D RECOMMESTDATXOSüS

The objectives of this study are to provide feedrot
operators with infornation on the live cattle futures
contractso cash slaughter cat.tre prices and the relationship
between these prices as well as the basis" This chapter
sumrnarizes the rnain conclusions on these subjects. Then

conclusions regarding the hedge ratio and hedging effÍciency
are reported. Lirnitations and reconmendations are then
discussed. The final section of this chapter provides
suggestions for further research.

6"L ConcLusions

6"L.1 Price and basis conclusions

6.1, 1" l- Futures prices

Futures prices exhibit non-normal distributions.
Therefore, non paranetric models may be required for
estinating and forecasting futures prÍces. This type of model

may require a higher level of sophistication in use of
estinat.ing methods of the manager to inplement and interpret.
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6"L.L"2 Cash prices

The distribution characteristics of cash prices are
tested in u.s" dollars for omaha while both u"s and canadian
dollars are used for testing distributÍon of canadian narket
prices. Negative skewness is found for a substantial port,ion
of the periods studied for al-l markets. Low I{ statistics (or
high z statistics in the shapiro-v{irk test indicate a non
norrnar distrÍbution. Non normal distributions are arso
evidenced by the proportion of periods studied exhibiting
significant kurtosis revels. Non parametric estimating may

need to be used for forecasting cash prices. The variances
between the markets are found to be significantty different,
which may be part of the reason for differing hedging
effectiveness as described later.

6.1"1"3 fntegration of cash and futures prices
concurrent cash and futures prices are found to be

interrelated" A nixed fixed and percent, proportion
relationship was found for 75 per cent of the periods studied.
This means there is an element of the basis which is
determined by a constant markup such as g2g per hundredweight,
as expressed by the intercept, term, and a portion r,¡hich is a

percentage of the cash price. The rerationship is
hypothesized to be due to links bet¡¡¡een current and futures
expectat'ions of supply and demand as welr- as the impacÈ of neq¡

information in both the cash and futures"
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6"1-.1-"4 Basi_s

The mean basis is found to be significantly different
between the canadian markets and omaha" The omaha basis
narror'rs (i"e., decreased in size) more than the canadian
narkets toward the expj-ration of the futures contract. The

exchange rate appears to have an impact, through widening the
basis rshen the canadian dorlar depreciated. This impact has

a negative effect on short hedgers such as feedlot operators.
The omaha narket exhibits more inverted markets than the
Canadian markets.

The basis also exhibits significant, skewness and Canadian

markets are mostly negat,ivery skeq¡edo while omahars are over
50 per cent positivery skewed" positive kurtosis is also
found in the basis contributing to a non normar dístríbution.
The normalíty test indicated a non normar distribution.

The basis is found to exhibit slight seasonarity for
Aprilo May and June calendar months, which has lower basis.

6"1"2 Hedging ratios
The urinimum variance hedging ratio, which is found

through regression analysis ninimizing the errors for cash

price variance, found in this study over the contract life is
"53 for the last six years studied. Manit.oba shoq¡s the lowest.

ratio at "5L while Alberta has an average ratio of .s4" These

ratios are lo*¡er when compared bo other studies which either
are for previous hedging periods (cart,er and Loyns, 60 per
nantì ¡rr âF6 anìtr €ar al+^-+.^- t^^r-:-- -^-^: ^-t-v¡¡¿J !v& Þr¡LrL t-er t¡Er¿yrrrg Å,eJL,J_u(:trs (NovaK anc.
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Unterschul_tz o 64 per cent) 
"

6" l-"3 Hedginq effectiveness

The R square measure of hedging effectiveness yielded
higher efficiency measures than the standard deviation method

for the canadian markets" This is due to the changing of the
exchange rates. Thereforeo while conparisons of canadian and

u"s. hedging must be made in the same dolrars, hedging
efficiency needs to be tested by measuring the actual revels
of variance from the hedge and cash prices and comparing the
resurts in domestic dorlars" This method indicates rower
opportunities for efficient hedging which are apparent for 5s

per cent of the periods studied for Manitoba and 48 per cent
for Alberta"

This irnplies caution when comparing R square measures of
efficiency between different countries. of the opportunities
for reduced variance through hedging, June and August exhibits
the highest hedging efficiency which corresponds to the R

square analysis except that December is less efficient using
this methodology conpared to the R square method.

6 "2 Impl.ícatj.ons

This study implies that the June and August and December

futures contracts provide the best hedging opportunities. The

basis is significantly different between the canadian and u.s.
markets and the exchange rate does have an impact on hedging
effectiveness. However, hedging opportunities can still be
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found when the cash ¡rrice variances are high, however, these
opportunitíes arso corresponded to times of higher cash
pricesr so the hedger may reduce his or her risk while not
receiving the benefits of higher prices.

The April, May and June months had narrower basis which
t¡ould be beneficiar to the feedrot operator who is short in
the futures market, if profit maxirnizing.

6 " 3 &ínít,aÈÍo¡rs

Srnall- sample measurements of skewness and kurtosis are
not highly reriabÌe" Therefore the lack of normar
distribution found in this study may have been due to the
linited number of observations used. A rarge sample for this
type of test would be SO0 observations.

As noted, a non normaL distribution of prices may have
affected the reriability of the t-test estimates. However,
this factor Ís not deemed to be highly significant due to the
lorø kurtosis and skei¿ness values.

This study anticipates a risk rninimizing hedger using a

naive hedge and hold position. Therefore, a hedger with other
objective functions or those who do not carry their cattl-e
over the full t,erm of the futures contract (approximat,ely one
year) will not receive the same benefit,s from hedging. A

longer hedge period tends to improve the hedge effectiveness
(Novak and Unt.erschultz) 

"
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6 " 4 Sugcrest,åsns for furt,her eeeearch

The first suggestion u¡ould be to test the results over
differing hedging periods such as a 90 dayo Lzo day and 260

day hedge"

Fühile integration of the cash and futures prices is
hlpothesized to be linked through inpact. of information, this
theory shourd be analyzed, using release times of infornation,
timing of response to different tlpes of infornat,ion and the
direct,ion and ampJ-itude of the responses.
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Appenéix Ã

wlrrcoxo3t gt 34 RÃ3t',K BEST

The ?[ilcoxon sum rank test is used as a substitute for
a t-test in paired samples (snedecor and cochran). This
method does not assume a normar distribution, and therefore
may be used to test other types of distributions. The

absolute values of the differences between the paired units
are taken and are ranked with the small_est being the first
rank. The signs are then restored to the rankings. The sum

of the signs are taken to obtain the total value of positive
and negative differences. The number with the smalrer sum

is then used for the test" This number ís then compared

with the tabte below (ignoring the sign) reproduced from
snedecor and cochran Table Ä, 9. rf the number is ress than
or equal to the corresponding number in the tabte for the
same number of pairs the nurl hypothesis that the pairs are
equal is rejected at the 5å level.
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Aglpendix c

SKEW}üESS SIGNIFTCÃ3ÛCE rEsr

snedecor and cochran described the folrowing test, for
significant skewness for snall sampres, while these authors
do not divide the sampre variance by (n-1) but used n
instead, thi-s study used sAS which calcul_ates mz by dividing
the sample variance by (n-1). once skevrness is calculated
as described in chapter rrr, the skewness coefficient is
compared v¡ith the table bel-ow (as the sample size is between
25 and 200) " rf the skewness coefficient farls outside the
percentage points columnar values, the coefficient is
statisticarly significant at the r-o or 2 per cent revet.
The 10 per cent level is used in this study.
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Size of
Sanple

Percentage
Points

5s
25 0.711
30 0"661
35 0 "62L
40 0 " 587
45 0. 558
50 0"533
60 0 "492
70 0"459
80 0.432
90 0 " 409F\¡

F Since the dietribution
percentages repreBent
Reproduced fron Table

1.061
0 .982
0 .92L
0.869
0.82s
0.787
0 "723
0"673
0"631
0 " 596

100 0 " 389

Size of
Standard Sample

iatio
0.43s4
0.4052
0.3804
0"3596
0 " 3418
o .326 4

0.3009
0.2806
0.2638
0.2498
0.23770.567

of ekeh¡nese ie eynmetrical about zero I the
10t and 2t two-tailed valuee.
A 20, Statiet,ical Methods, Snedecor and Cochren

100
L25
150
L75
200
250
300
350
400
450
500

Percentage
Points

0.389
0.350
0.321
0.298
0"280
0"251
0"230
0.213
0.200
0 " 188
0.L79

0 .567
0.508
o .464
0"430
0. 403
0 " 360
0.329
0"305
0"285
0 "269
0.255

I Dev
Standard

0.2377
0.213 9

0.1961
0 " 1820
0.1706
0.1531
0.1400
0.L298
0 " 1216
0 "LI47
0. 108 9



&E ElendÍx Ð

KURTOSTS STGNTFTEAWCE rEST

snedecor and cochran describe the following test in
analyzing the significance of kurtosis in a distrÍbution.
once kurtosis is calculated as described in chapter rrr, the
value is compared to the corresponding value in the table
below" For this study 75 observation revels are used. rf
the kurtosis coefficient farls outside the upper and lower
percentage points in the tabre at the s or J- per cent level,
the sample is said to exhibit significant. kurtosis. The

test statistic used in this study corresponded to the Loz
level "

1,7 2



TABLE FOR KURTOSTS TEST

Size of
Sarnpl e

n

50 4.88 3.99 2.L5 1.95 600 3.54 3.3475 4 " 59 3.87 2.27 2.08 650 3.52 3.33100 4"39 3.77 2.35 2.L8 7OO 3.50 3.31125 4 "24 3 "7L 2.40 2.24 750 3.48 3.30150 4"13 3"65 2.45 2.2g 8OO 3.46 3.2g
850 3.45 3.28200 3 " 98 3 " 57 2.5L 2.37 9OO 3.43 3.28250 3"87 3.52 2.55 2.42 950 3.42 3.27300 3 "79 3.47 2 "5g 2.46 1OO0 3.41 3.263s0 3.72 3.44 2 "62 2.50

Percentage points

Upper Lower

F{
(/)

1t 5S

400 3 "67 3 " 41 2 "64 2.52 12OO 3.37 3.24450 3 " 53 3 " 39 2 "66 2.55 14OO 3.34 3.22500 3"60 3.37 2.67 2.57 1600 3.32 3.2t550 3. 57 3.35 2 "69 2 . 58 1800 3.30 3 .20
2!qo 3.28 3.18Reproduced from Table e ZO St

5r 1r

Size of
Sample

n

Percentage points

Upper Lot¡er

18 58 5t

2 "70
2.7L
2 "72
2.73
2"74
2.74
2"75
2 "76
2 "76

2 "78
2.80
2.81
2"82
2.83

Lt

2 .60
2"6L
2"62
2"64
2.65
2"66
2.66
2"67
2"68

2 "7L
2 "72
2"74
2"76
2.77



Appendíx I

$EApIRO-WX&K W',OR$flålTEY rESr

shapiro and $¡Iilk (1965) ident.ify the folroq¡ing five
steps in calculating the lrl test for normality.
1) order the observations to obtain an ordered sampre,
2) Compute

"'=É u, - y)'
1
n

=Ð (xi - x)2
1

3) ff n is even, n=2k compute b

k
¡=Ð ân_i*L(ln_i*a-yi)

if n is odd, n=2k * j_l

b=âr(yn - y) +., .+âk+2(yxo, - yx)

4') Compute W = b2/52.

5) Compare with t.able value for L,2n S, 10, 50, 9Ou 95 and
99å points of the distribution of w given in TabÌe 6 (page
605, shapiro-wirk). The 5å point is used in this study.
Low values of w denote a non normar distribut,ion.
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Appendåx tr

ÃT'TOCORR,ETJåTTON' COES"FTCTEMT ESATMATES
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AUTOREGRES STVE CORRELATTON
PROCEDI,'RE OF BTVARIATE

COEFFICTENTS FROH OLS
}IODEL OF CASH PRICE ON

Manitoba Omaha Alberta

Year
Rho
coefficient

Rho
coefficient

Rho
coefficient

February Futures Contract
L977
1978
197 9
19 81
19 82
198s
1984
1985
1986
L987
1988

-0"59
-0.53
-0.53
-0.48
-0.63
-0.L2
-0.67
-0.60
-0.66
-0.41
-0.58

-0.25
-0.54
-0.53
-0"47
-0"70
-0.01
-0.66
-0.48
-0.65
-0. 37
-0.53

-0.62
-0"48
-0.64
-0.50
-0.52
-0.15
-0.66
-0.68
-0.68
-0.39
-0.53

il r'utureÊ Contract
L97 7
L97 I
t97 9

1980
19 81
]-982
1983
1984
1985
1986
L987
1988

-0.73
-0.51
-0.60
-0.38
-0.61
-0.64
-0.46
-0.55
-0.27
-0.59
-0.59
-0.55

-0.13
-0.60
-0. 69
-0.51
-0 "70
-0 .62
-0 .46
-o .47
-0.24
-0"59
-0 .62
-0.62

-0"55
-0.56
-0.66
-0.38
-0.70
-0.48
-0"50
-0.54
-0.28
-0.57
-0.57
-0.57

June Futures Contract
I97 7

197 I
197 9
1980
19 81
1,982
1983
1984
1.9 85
t 986
L987

-o .47
-0.83
-0"71
-0"61
-0.32
-0"48
-0.37
-0.12
-0.56
-0 .47
-0.73

-0 .31
-0 .67
-0.78
-0"67
-0.68
-0.45
-0 "29
-0.06
-0.38
-0 .49
-0 .62

-0.48
-0.83
-0.76
-0"61
-0.72
-0.16
-0.33
-0. 02
-0.57
-0 .47
-0.60
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August Futures Contract
1977
t97 I
197 9
1980
19 81
1982
L983
1984
1985
1986
1987
1988

t97 7

L97 I
I97 9

1980
1981
L982
1983
1984
1985
1986
1987
1988

-0"50
-0"68
-0.68
-0.52
-0.65
-0.37
-0.63

0.26
-0.54
-0.63
-0.50
-0.37

-0.20
-0"31
-0.73
-0 "62
-0"66
-0"42
-0 "52
0.39

-0.55
-0 .62
-0.49
-0"

-0.52
-0"70
-0.68
-0 .47
-0 "72
-0.41
-0"59

0 .02
-0.52
-0"63
-0.60
-0.33

October Fu ures Contrae
-0 .62
-0.57
-0. 51
-0.52
-0.59
-0.26
-0.20
0.33

-0.53
-0.65
-0.77
-0 .42

-0.L2
-0.25
-0 .46
-0.40
-0 .42
-0.32

0.25
0.70

-0 .47
-0 .62
-0.73
-0.75

-0.59
-0.60
-0 .47
-0.49
-0.59
-0.30
-0.04
0.14

-0.58
-0.65
-0.68
-0 .47

December Futures Contract
t977
1978
t97 9
1980
19 81
1982
1983
1984
1985
1986
1987
1988

-0.56
-0 .44
-0.34
-0.52
-0.63
-0.12
-0.40
-0.24
-0.57
-0.54
-0. 85
-0.50

-0.45
-0.19
-0.36
-0.62
-0.58
-0 . 21.

-0.39
-0.I2
-0.56
-0.37
-0.84
-0"41

-0.51
-0 .47
-0.30
-0.66
-o .62
-0.07
-0.41
-0.29
-0"56
-0.54
-0.85
-0.62
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