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relationship between feeder cattle cash prices and futures Prices, Knowledge :
of this price difference, i.e basis, is critical to eéxecuting a well conceiveq
hedging plan, Variation in the basis between the Oklahoma City market cash

cattle contract over the past four Years has been large enough to have a

knowledge of the feeder cattle basis could however make the CME Feeder Cattle
contract an even more effective risk management tool. The objective of thig
study is to determine what, if any, systematic intertemporal relationships
exist in the basis between cash and futures Prices for feeder cattle,

Relevant Literature

Controversy exists in the literature as to whether any definable
intertemporal relation exits between cash and futures prices for nonstorable
commodities such as feeder cattle and livestock in general. Literature during

(Purcell. Flood, and Plaxico; Leuthold 1979; Tomek ; Kendall), More Tecently
Naik and Leuthold (1988) reported finding intertemporal Price relationships in
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ne month (i.e. current cash Price is related to contracts expiring a’
r more in the future). This study will lend further support to the
ntion that cash and futures prices for nonstorable commodities are
cemporally related by showing that feeder cattle cash and futures prices
ary systematically (for periods up to five months in length) in

rise to changes in live cattle futures prices and cash corn prices.

The approach taken in this study is similar to that of Leuthold in his

study of live cattle basis. In that study Leuthold (p. 52) concluded

‘a high proportion of the variation in the live-beef cattle basis, @
ere from two to seven months prior to contract delivery, can be explained i
factors which determine and shift the supply curve (for beef)." He argues 5
¢ the live cattle basis "reflects the expected change in cash prices from

urrent time until the relevant futures contract matures."” More

2ifically he finds live cattle basis to be significantly related to cattle

sed numbers, feeder cattle prices and corn price. This study will take an

oach similar to Leuthold by hypothesizing that feeder cattle basis are.

ted to live cattle futures prices, corn prices and seasonality.

The rationale advanced for explaining why and how live cattle futures
es, and corn prices influence the feeder cattle basis reflects the same
c as developed by Buccola in his 1980 AJAE article on the analysis of
er cattle price differentials. In that study Buccola (p.579) concludes
at "break-even analysis can be used to successfully clarify our
derstanding of market price differentials between different lots (weights)

eeder cattle." Break-even analysis basically reflects the theory of
'ived demand. Thus this study will parallel Leuthold’s (1979) study in
ending that factors which shift the derived demand for feeder cattle

luence the feeder cattle basis.

Theoretical Underpinnings

A simple break-even analysis (of much less detail than that presented by
Buccola) suffices to explain the hypothesized relationships expected to exist
between feeder cattle cash prices for various weights of feeder cattle and

der cattle futures contract prices for contracts maturing up to five months
n the future. The analysis will also suggest which basis are likely to be

he most volatile.

Table 1 below presents a simple break-even analysis for feeder cattle.
riefly its elements and rationale are as follows. Revenue from the slaughter
f feeder cattle purchased today must be estimated using a planned slaughter
eight and expected slaughter cattle price. Buccola's study, as well as
Others, have indicated that the live cattle futures price for a month near the
. Projected slaughter date of the feeder cattle in question serves as a good
Proxy of the expected future slaughter price. Expected revenue is adjusted to
consider death losses before determining gross revenue. Budgeted costs
consist mainly of feeding costs and financing costs. The feeding cost depends
Primarily upon the placement weight, pounds of gain planned, and the feed
conversion efficiency of the animal (see Buccola). For budgeting purposes a
. typical feed conversion efficiency is assumed. Likewise feed conversion
¢ efficiency is assumed to be the same irrespective of the placement weight or




Finally some allowance must be made j
the budgeting process for financing cost, This is done by assuming the amoup |
to be financed is Proxied by the BIOSs revenue projected to be earned. Thisg
amount must be financed over the expected feeding period. The expected

Table 1, Example Feeder Cattle Break-even Analysis

Cross Revenue

(Slaughter Weight x Slaughter Price) x (1 - Death Rate)

(1150 X .78) X (1 - .01) $888.03
Costs
Feeding Cost
(Slaughter wt. - Placement Wt.) x Cost of Gain/1b.
(1150 - 700) x .48 -$216.00
ance o
Revenue x (150/365) x Interest Rate x (1 - % Equity)
$888.03 x 41 X ) o) X (1 - .25) —eB32.77
Net tu $639.2¢6
-ev w

Net Return / (Placement wt./100)
$639.26 / (700/100) $91.32

if they are as competitive as the feeder cattle market appears to be.  Thus
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ting of alternative expected slaughter prices and feed prices in the
attle breakeven budget leads to the following key relationships.
ncreases in the cost of feed lower the break-even/cash price for
attle. More critically, the lighter the placement weight the more

'a given change in feed costs (i.e. cost of gain per pound) will have on
ak-even price for feeders. This results from the fact that light
cattle require more feed and that the increased cost resulting from a
eed price is divided over fewer pounds when a light weight animal is
ed, thus causing a given change in feeding cost to have a bigger impact
nd of animal purchased. Secondly, increases in the expected slaughter
i1l increase the expected break-even price of feeder cattle, Again and
itically, changes in expected slaughter price will have a larger impact
eak-even prices for lighter weight cattle. This follows from the fact
the planned slaughter weight remains effectively the same for a large

f placement weights. Thus a given change in the expected slaughter
auses the same change in budgeted net revenue for any placement weight.
ith light placement weights the resulting net revenue change caused is

ed by a smaller number (weight), thus resulting in a larger change in the

ipound break-even price.

The above arguments lead to the conclusion that the price of feed has an
ence upon the basis between live cattle futures prices and feeder cattle
prices.? This relationship was demonstrated by Buccola and was also
d by Leuthold (1979). However changes in live cattle futures prices and
rices systematically having different impacts on different weights of
er cattle implies that feeder cattle prices must also have systematic
onships between weights and over time. This point was not directly i
essed by either Buccola or Leuthold (1979). As an example, consider that i
ncrease in a distant live cattle futures price would have an impact upon
t weight feeder cattle but would have no impact upon heavier weight feeder
‘tle expected to be slaughtered before the live cattle contract in question
)ired. Thus the basis or difference between these two feeder cattle prices i
uld change as a result of a change in the live cattle contract in question. !

The above logic suggests that changes in selected live cattle futures
tracts will cause changes in the feeder cattle futures contract prices for
en months while they will not influence others. Likewise a change in any

e cattle futures contract price, with the possible exception of the current
th contract, will have an impact upon the cash price of some weight of
teder cattle. Thus systematic intertemporal changes between cash and futures
ces for feeder cattle will occur as a result of a change in a given live
attle futures price. More specifically, the feeder cattle contract weight is
Pecified as 600-800 pounds. Thus the live futures price that should have the
$10st impact upon it is approximately 150 days, or five months forward of the
eeder cattle futures contract month. This same contract should also have an
nfluence upon 600-800 pound cash feeder cattle prices, but should have very
ittle influence upon say 400-500 pound feeder cattle cash prices. The live
attle contract influencing 400-500 pound feeder cattle would be the contract
expiring approximately seven months into the future. The relationship
hypothesized here between the feeder cattle basis and live cattle futures
Price is perhaps complex at first consideration, but the key is that it should
be systematic. If it is systematic it is explainable through regression
models,
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By a similar and more direct line of logic current cash feed prices
should have an impact upon the basis between cash prices of light weight -
feeder cattle and the feeder cattle contract price. Light weight cash feedep
cattle prices will react more to a given change in feed price than the cash 4
futures price for heavier weight feeder cattle. This follows directly frop -
Buccola’'s work and the logic presented above.

Before leaving this theoretical discussion one other related point wil]
remains to be developed. Live cattle contract prices and cash feed prices ar
continually changing. Because the impact of these changes is larger on light
weight feeder cattle, the basis between light weight feeder cattle (4-500
pounds) cash prices and feeder cattle futures prices should be more volatile
than the basis between heavier weight feeder cattle (5-600 or 6-700 pounds)
and the feeder cattle futures price. By analogy, breakeven budgeting B
sensitivity analysis shows the effect of changes in live cattle futures prices&
and corn prices to impact cash feeder cattle prices much like the shaking of a
rope from one end. The oscillations generated start small but expand as they
carry further from the point of origin. So it is with feeder cattle prices,
heavier feeder cattle react very little to changes in market prices for
slaughter cattle and feed, but lighter weight cattle react significantly.
Thus basis for light weight feeder cattle can be expected to be more volatile
than the basis for heavier weight feeder cattle.

Data Used

Data used spanned the period from September of 1986 to June of 1990. The
starting point of the data period is based on the fact that the specification
of the CME feeder cattle contract was changed at this time to a cash
settlement contract. Data were collected over this period on a weekly basis
by either averaging prices over the week or using the price for a specific day
during the week. The feeder cattle contract data used were obtained from
Agricultural Futures, a daily CME information bulletin. The Tuesday closing
feeder cattle contract price was used to reflect the weekly feeder cattle
contract price. Cash feeder cattle prices collected were average weekly
prices reported for the Oklahoma City Feeder Cattle market in the USDA weekly
summary and statistics bulletin titled Livestock, Meat and Wool Market News.
Prices for four weight categories were collected (400-500, 500-600, 600-700
and 700-800 pounds). The basis as defined and used here is calculated as the
average weekly cash price for a given weight of feeder cattle minus the
Tuesday closing CME feeder cattle price. Feed cost were proxied by average
weekly southwest Kansas corn prices as reported in Grain and Feed Market News.

Southwest Kansas corn prices were felt to adequately proxy the cost of feed in
the Oklahoma City feeder cattle market area.

Analysis Results

The basis for different weights of feeder cattle for the contract
expiration month as well as other months were regressed against selected live
cattle futures contract prices, cash corn prices, and a set of seasonal dummy
variables. The general form of the equations estimated was as follows;
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BASISyc,t = & + D*LCFPg + c*CCPy + d*MarchD +e*AprilD + f*MayD +

g*AugD + h*SeptD + 1*0ctD + j*NovD

cattle basis equations of the above form were

ated. The specification of twenty-four separate basis equations arose
the following considerations. The basis for four weight groups of feeder
e were consider (400-500, 500-600, 600-700 and 700-800 pounds). For each
ese weight groups six equations were estimated to reflect the basis in

S .rent sales months, including sale during the contract expiration month.
example of a contract expiration month basis would be a January basis
tulated as the difference between an average weekly cash price in January
hs the January futures contract price during the same week in January. An
B e of a "one month prior basis" would be a basis calculated as the
ference between an average weekly cash price in December and the January
es contract price as priced on the CME during the same week in December.
month, three month, four month and five month prior basis were calculated
a similar manner. Thus the notation BASIS;s denote a current month basis
£ 4,00-500 pound feeder cattle, and the notation BASISe73 would denote a

ee month prior basis for 600-700 pound feeder cattle. The main rationale
L looking at one month and two month prior basis periods is that in some
Ses feeder cattle must be hedged for sale in non-contract months, thus a
jor basis" must be used. During the summer months of the year it maybe
lessary to use as much as a three month prior basis to hedge cattle due to
ct that no feeder cattle contract exists for both June and July.

Twenty - four feeder

t-hand-side of equation #1 are defined as

flows . LCFP, is the live cattle futures price for a selected contract month
Bonth into the future and CCP, is the gash gorn price m months into the

re. The live cattle contract month selected for inclusion was the live
Et1e contract whose expiration date was nearest the expected slaughter date
¢ the weight of feeder cattle being considered. The corn price used was the
erage monthly corn price during the planned sales month for the feeder

le in question. The variables MarchD, AprilD, etc. represent dummy

ables for each of the CME feeder cattle contract months. January is

ted and is thus the base month.

The variables on the righ

arameter values estimated for each

The value below each parameter in
er estimate. Only one parameter in
that hypothesized in the break-
gn was hypothesized for the live
ign was hypothesized for corn
The inconsistent parameter is

. The live cattle and corn price p
81S,.,. equation are reported in Table 2.
tenthesis is the t-values of the paramet
2 table exhibits a sign inconsistent with
in analysis discussion (i.e. a positive si
e futures prices variable and a negative s
as a proxy for cost of gain per pound) .
urrent month live cattle price response parameter for 700-800 feeder

-tle. However, this parameter is also insignificantly different from zero
ven its standard deviation, and as will be discussed presently, it can be

thesized to have an insignificant magnitude.
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Table 2. Estimated Feeder Cattle Basis Equation Parameters®

Feeder Cattle Weights

| 400-500 500- 600 600-700 700-800

| ...............................................................
Basis | Live | Live | Live | Live
Period | Cattle Corn | Cattle Corn | Cattle Corn | Cattle Corn
Current J1 2,81 .29 -0.29 .07  -0.23  -.01 -0.57
Month (7.9) (2.3)  (4.8) (.35)  (1.7) (0.4)  (0.3) (1.3) 3
1 Month | .78 -4.00 .37 -2.20 .19 -2.38 .08 -2.13 k|
Prior (7.8) (3.2)  (5.3) (2.6)  (4.8) (4.0)  (2.0) (4.2) 4
2 Month .80  -4.54 47 -3.26 .25 -3.39 18 =3.18 4
Prior (8.9) (3.9)  (7.8) (4.5)  (6.3) (5.9)  (3.0) (5.2)
3 Month J7 5,27 47 -3.54 33 -4.61 .20 -3.58
Prior (7.7) (4.0)  (6.7) (3.8)  (6.6) (5.6)  (4.0) (5.2)
4 Month .96  -7.66 62 -5.42 48 -6.28 .36 -5.76
Prior (9.6) (5.7)  (8.9) (5.6)  (8.0) (8.1)  (7.2) (7.9)
5 Month 94  -6.69 53 -4.11 37 -4.90 .28 -5.29
Prior (8.5) (4.5)  (6.6) (3.8)  (6.2) (6.0)  (4.7) (6.3)

*There were approximately 130 observations for each equation estimated, thus
the following t-values are associated with the following significance levels:
2.36--.01; 1.64--.05; 1.29--.1,

Parameter Patterns Observed

The pattern of the magnitudes of the parameters reported in Table 2 is
consistent with the relations derived from the break-even analysis. The
parameters for both live cattle futures prices and cash corn prices become
progressively larger (with only a few exceptions) as feeder cattle weight
becomes lighter. This is consistent with the break-even analysis findings
that a given change in live cattle or corn prices will have a greater impact
on light than heavy weight feeder cattle prices. In fact, given that the
feeder cattle contract weight spans both the 600-700 and 700-800 pound weight
range it is reasonable to expect that for the current month basis any changes
in live cattle or corn prices would have approximately the same effect upon
cash feeder prices as upon the CME feeder cattle contract price. This is
confirmed by the fact these four parameters (the current month 600-700 and
700-800 weight group parameters) have relatively small values and large
standard errors, and thus are not significantly different form zero.

A parameter magnitude pattern also exists in Table 2 with respect to the
basis period. This pattern is not as strong as the pattern associated with
weight. In general the parameters increase as the months prior to the
expiration increase. The pattern appears slightly stronger for heavy weight
feeder cattle than light weight feeder cattle. The rationale for this pattern
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ot as clear as that for the parameter pattern with respect to weight.
ver it is the same pattern as found by Leuthold (1979) for live cattle.
exception to the general pattern is that the magnitude of the parameters
the 5-month prior basis are all smaller than those for the 4-month prior

s.
i
‘?' The relationship exhibited in Table 2 between parameter magnitudes and
k basis period indicates that prior month basis become increasingly
sitive to live cattle and corn prices the more months prior to the contract
iration the basis is for. Leuthold (1979) contends in the case of live
le that this is logical for a basis model designed to depict the impacts
' shifts in supply upon basis. He argues the basis in the contract
piration month should become highly random because the cash and futures
mmodity become nearly interchangeable. However in months prior to the
ntract’'s expiration this does not necessarily hold. The same basic
itionale follows for feeder cattle except that the two lighter weight groups
eeder cattle considered here can not be considered as identical
modities to the futures contract commodity even in the delivery month.

. A technical explanation may exist for the relationship observed between
irameter magnitude and basis period. The live cattle futures price being

Sed in each equation is the contract associated with the expected slaughter
ite of the feeder cattle being hedged. For example, if a group of 700-800

d feeder cattle were hedged for sale in June with the August contract, a
nth prior basis would be used. The live cattle futures contract used

d be the December contract since this is the live cattle contract closest
he expected eventual slaughter date of the feeder cattle in question.
bwever this is not the live cattle contract closest to the expected slaughter
i:e of the cattle specified in the August feeder cattle contract (600-800
sund cattle). Their expected slaughter date would be later and the closest
lve cattle contract would be the February contract in the following year.

%us the live cattle futures price in the basis model would be expected to
Xert a stronger influence upon the cash price versus the futures price in the
s. Such a bias would tend to reinforce the magnitude of the parameters
mated. However if this were the case several of the prior month basis
hould not show this bias. These would include basis for weights of feeder
ftle expected to be sold at a weight the same as the contract weight
ﬁecification (i.e. 600-800 pounds). Specifically they would be the l-month
rior 600-700 pound basis, the 2-month prior 500-600 pound basis, and the 3-
onth prior 400-500 pound basis. Review of the parameters for these basis

»gs not appear to show any deviation from the general pattern. Thus it would
ppear that Leuthold’s logic explaining why the basis parameters increase for
flor month contracts may be as good as any. More research regarding this
Elationship would appear warranted.

" The reason the parameter magnitudes decline for the 5-month prior basis
S likely due to this period reaching beyond the typical feeding length for
ghter cattle production. Thus no actual production decisions involving

e futures price and cash prices present in the basis would actually ever be
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The coefficients of determination derived for the twenty four modelg
estimated also display a distinct pattern. This pattern is consistent with
insights gained from the break-even analysis discussion presented earlier,
The R? values of the twenty four equations estimated are reported in Table 3.

Table 3. Estimated Coefficients of Determination (Rz) of the Basis

Equations
| Feeder Cattle Weights
v P et PR ist i ey
Period 400-500 | 500-600 | 600-700 | 700-800
Current
Month L) N .48 .29
1-Month
Prior .67 .69 .56 46
2-Month
Prior .64 .69 - | .36
3-Month
Prior .58 .61 .50 .42
4-Month
Prior .65 wid .58 + 1.
5-Month
Prior .66 .68 51 , A7

The magnitude pattern displayed by the R? values is similar to the
pattern displayed by the Parameters, but is less consistent. The R? values
tend to rise as the feeder cattle weight declines. However the largest R?
values in every case are for the 500-600 pound feeder cattle weight class.

commodity,

No clear pattern appears to exist between the set of R? values and the
number of months Prior to the contract expiration month the basis is for. The
highest degree of explanatory power found for any of the basis equations was
for the current month basis for 400-500 and 500-600 pound feeders.
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i

Volatility Pattern

able 4 shows the standard deviations of the basis by weight and months
to contract expiration. Two patterns appear to exist in the table.
basis volatility consistently increases as weight declines. This

n is perhaps the strongest for the current month basis. However it
across basis periods with the exception of the 2-month prior basis where 1
0-700 pound basis volatility is slightly less than the 700-800 pound i
lity. The second pattern observed is that basis volatility for the 600- i
d 700-800 pound feeders gradually increase the more months prior to the
ct expiration the basis is for. This pattern is however not noticeably
t for the 400-500 and 500-600 pound feeder cattle basis.

Basis Volatilities as Measured by Their Standard Deviations

| Feeder Cattle Weights

d 400-500 | 500-600 | 600-700 |  700-800
"""""""""""""""""""""""""""""""""" é
|

4.28 2.51 1.36 1.08

4.39 2.54 1.62 1.42 i

|

4.19 2.46 1.67 1.73

4.09 2.63 2.07 1.89 E

i

4.35 2.95 2.36 2.16

I 4.52 2.81 2.16 2.20 i

‘;{

i Given the feeder cattle contract specifications, it is logical that the
;t volatile basis would be for current month 600-700 and 700-800 pound
"er. As argued before, at these weights and during the contract delivery
h the cash commodity and futures contract commodity are nearly identical,
# their prices should move together and be influenced by a similar set of
Fors. The increase in basis volatility as weight declines follows from the
;}ionships developed in the break-even analysis and is confirmed by the
ter magnitude patterns reported in Table 2, i.e. given changes in live
Ele futures prices and corn prices influence the price of light weight

°I cattle more than they do heavy weight feeder cattle. Thus the basis

o en light feeder cattle prices and the futures contract price for 600-800
# ¢ cattle will be more volatile than the basis between heavier weight

er of similar weight to the futures contract specificationms.
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would differentially affect the cash price and futures Price in question, thuiﬁ
causing the prior month basis in question to be more volatile. Thus it ig g/

The implication of this fact is that using a one, two or even three month 4
Prior basis to hedge cattle does not increase basis risk that much when light &
weight cattle are being hedged. Thus Producers should feel free when hedging'ﬁ
light weight cattle to Pick the most favorable basis among the current and i
Prior month basis irrespective of when they expect to sell their cattle since
their basis risk will be approximately the same.

Conclusions and Summary

The contention that no Systematic intertemporal basis pattern exists for
non-storable commodities would appear to be untrue. Livestock, specifically
feeder cattle, may not be technically storable. But there is a definable
economic relationship between a feeder animals value at one point in time
Versus another, just as there is for stored grain. Granted, grain does not
significantly change in physical form over time, thus the intertemporal prices
relationship for grain is perhaps simpler. Feeder cattle do change form over
time, but the nature of that change in form is highly Predictable, thus the
Price of a given animal at one point in time is related to its price at
another and is Predictable when the change in form as well as the pPassage of

time are both considered. This Predictability follows from the theory of
derived demand.

This study found that statistically significant intertemporal
relationships between the cash minus futures price basis for feeder cattle and
live cattle futures Prices and corn Prices. Live cattle and corn price
changes have a significantly larger impact upon the cash/futures pPrice basis
for light weight feeder cattle than they do for heavier weight feeder cattle.
Futhermore, the impact of live cattle futures Prices and corn Prices upon
"Prior" month cash minus futures price basis became greater the longer the

volatility of prior month basis was not greatly different than for current
month basis, especially for light weight feeder cattle.

Footnotes

approximately four Years ago.

%By the same rationale interest rates would have an influence upon the
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~ relationship between live cattle futures prices and cash feeder cattle prices.
- However the impact of interest rates would be much smaller than that of feed.
Because of this interest rates have not been considered in this study.
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