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John D, Anderson ang James N Trapp!

In reality, Several other factors such as labor Costs, interest eXpense, and death Joss must bé
considered in calculating 5 break-even price; however, this simplified budget is usefi] in illusn'atin'g"
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the relationships between cattle and grain prices, contribute to our understanding of the process by
which feeder calf prices are established.

Previous Studies
Several authors have developed econometric models of feeder cattle markets. These models

Rucker, Burt, and Lafrance also used the beef/corn price ratio in generating an econometric
model of cattle inventory for the state of Montana and for the entire United States. As part of their
research, the authors estimated an equation to model feeder price as a function of the beef/corn price
ratio. They concluded that the ratio provided information on feeder cattle prices that is not contained
in current and lagged calf prices alone. _

In his analysis of feeder cattle price differentials, Buccola also estimates a feeder calf price
model. Rather than using a beef/corn price ratio, his model employs corn prices and live cattle futures
prices. Buccola also included the annual change in all cattle inventory and the Palmer Drought
Severity Index in his model.

Data and Initial Model] Specifications

The initial plan pursued in this research was to estimate a feeder cattle price model similar to
Buccola’s, with the exception that weekly rather than semi-annual data would be used. A weekly
model was believed to be more appropriate for the forecasting/decision making framework under

of the index are normally between -5 and +5.

One problem encountered with using the 700-800 pound weight range was that beginning in
1992, the weight ranges over which OKC feeder calf prices were reported changed from 100 to 50
pound intervals. Thus from 1985-1991, a single price was reported for 700-800 pound steers; but
from 1992-1995, two prices were given: a 700-750 pound price and a 750-800 pound price. These
two prices were averaged to obtain the feeder calf price used to estimate the model. The effect that
the change in price reporting practices may have had on the model is discussed later.

The futures prices used were CME live cattle closing prices. Thursday closes were used
rather than a weekly average in order to maintain consistency with the cash market prices which were
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each one day’s price rather than a weekly average price. On Thursday holidays for which no price .
was available, Wednesday’s close was substituted. Table 2 gives a description of the data useq in the
initial model. -

For the purpose of this research, calves are assumed to be on feed 140 days. Thus, the feeder :
calf price was estimated as a function of the corn price from the same week and the live cattle futureg

The previously discussed budgeting exercise was examined to derive an expectation of the %
magnitudes of the coefficients. Referring back to the previous example which assumed a corn price
of $2.50/bu and a live cattle price of $0.74/1b, the effect of a change in each of these prices on the
break-even feeder price was determined. In that example, the break-even feeder price was $1.077Mb.

the corn price coefficient was expected to be around -7.5. Similar calculations were performed

changing the live cattle price. The expected value of the live cattle price coefficient was calculated 4
to be 1.6. 5

calculations, a one dollar change in corn price should change the feeder calf price by $7.50/cwt so,,

Initial Model Results . E

Using the data described above, a partial adjustment model of feeder calf price was estimated.
The résults of that model are presented in table 3. Variable names are as defined in Table 2. The
variables D2 through D12 are monthly dummy variables with January serving as the base month. The ¢

of the budgeting exercise, giving strong confirmation that break-even budget analysis is a valid
theoretical basis for explaining feeder cattle price changes. However, the statistical properties of the -
model gave rise to concerns about model misspecification.

First, the nonlinear component of a joint conditional means test of the partial adjustment
model was significant, indicating that the linear functional form was inappropriate. This test also
revealed correlation between the lagged dependent variable and the error terms, The second concern
related to the change in feeder cattle price reporting practices discussed earlier. A Chow test
comparing the periods 1985-1991 and 1992-1995 indicated a significant difference in the coefficients
for those periods. The comn price coefficient was particularly unstable, changing from a long run =
value of -10.450 in the earlier period to -4.827 in the later period. The live cattle futures price 4
parameter was considerably more stable, only changing from 1.707 to 1.546.
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It is obvious that many factors other than corn and expected slaughter cattle prices influence
der calf prices. The break-even budget illustrates how cattle weights and feed conversion can
vact feeder prices. Cattle inventories should also have some effect on prices. In addition, other

IS which affect costs and, therefore, break-even price levels such as interest rates and death loss

FC~IW=[(LC+0m)(1- DL))- [(OW- TWyCoNV

= live cattle futures price (nearest contract beyond t+140 days)
FC = feeder cattle price (t)

OW  =out (slaughter) weight (t+140 days)

= average in (placement) weight of cattle slaughtered at t+140
L. = comn price/bu (t)

CONV = dry matter feed conversion rate (t+140 days)

DL = percent death loss (t+140 days)

break-even feeder calf price can be derived from equation (1) simply by dividing both sides of
1) by IW, resulting in equation (2).
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@) Fe=W@C omym (1 - DLy - [( oW~ oy cym

The muitiplicative relationships that exist between the variables in (2) indicate that 5
with strictly linear re ionships between comn price, live cattle price, and feeder cattle price is |
most appropriate representation of the feeder cattle market, A more appropriate model would

using the cost and revenue components of the feeder cattle break-even price equation as va;
The right-hand side of equation (2) can be broken into revenue and cost components as follc

3) REV=((LC+OW)/IW)(1 - DL)
(4) COST=((OW - IW)CONV'+ C)/ IW

The notation following (1) indicates that cattle are assumed to be on feed for 140
Formulating a break-even feeder cattle price model therefore involves representing prc
expectations with respect to future values of the technical parameters related to feeding cattle.
break-even model presented here, in-weight and out-weight expectations are obtained from

adjustment models. In-weight is modeled as a function of the corn/live cattle price ratio, a

(5) IW=270.34+0.613 IW, +3 16.82C/LC+0.078 TIME + 6.458SIN12+7.446SIN6

(51.07) (0.071)  (187.0) (0.029) (2.184) (1.403)
- 17.430C0OS12 - 6.728COS6
(2.210) (1.403)

R’=0.8002 F statistic = 136.628

where W = placement weight at t
C/LC = corn price at t + live cattle futures price at t
TIME = trend variable
SIN12 and SIN6 = sine variables with 12 and 6 month cycles respectively
COS12 and COS6 = cosine variables with 12 and 6 month cycles respectively

Out-weight is modeled as a function of in-weight and a time trend variable and sine/c
seasonality variables identical to those of the in-weight expectation model. The estimated equ
is given below with standard eITOrs in parentheses:

(6) OW'=109.97 +0.7940W,,, +0.165IW+0. 144 TIME - 13.393SIN12+2.448SIN6
(62.970) (0.049)  (0.064)  (0.045) (1.447) (1.304)
- 11.363C0S812+6.165COS6
(2.507) (1.163)

R*=09568 F statistic = 373.447
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"aughter weight at t
lacement weight at t-140

attempt was made to estimate feed conversion as a function of placement and slaughter
d seasonality; however, in the partial adjustment specification of the model, the
‘variables were not significant. In a full adjustment model, severe autocorrelation was
- Since it was not possible to estimate an acceptable model of feed conversion rates,
s average feed conversion figures were calculated for the entire 10 year period of the study.
TN y average values were used in computing the cost and revenue variables of the break-

observed in-weight from 700 pounds and

nent factor was calculated as follows:

Adjustment factor=((/W - 700)/100)(FC78 - FC67)

FC6 7 = price of 600 to 700 pound feeder steers
. FC78 = price of 700 to 800 pound feeder steers

eight is less than 700 and light calves are selling at a premium to heavy calves, then the
justment factor will be positive. Conversely, if the actual in-weight is greater than seven hundred
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average of the 700 to 750 pound and 750 to 800 pound prices is the base. The adjustment fact
varies with the base being used. Adjustment factors for the first, second, and third base prices a

given in order below:

(8) Adjustment factor 1 = (w-
(9) Adjustment factor 2= (/W -
(10) Adjustment factor 3 = w-

where FC665 = price of 600 to 650 pound feeders
FC657 = price of 650 to 700 pound feeders
FC775 = price of 700 to 750 pound feeders
FC758 = price of 750 to 800 pound feeders

650)/S0)(FC657 - FC665)
700)/50)(FC775 - FC657)
750)/50)(FC758 - FC775)

The statistical problems of the first weekly model were cleared up by the break-even model
A joint conditional means test indicated no significant nonlinearity or correlation between the erro
terms and the lagged dependent variable (FC,,). In addition, Chow tests at January 1991 and a
January 1992 were no longer significant at the 1 percent level, indicating that model stability had bee

improved. 2




(11) OFCIOC=-2.309((OW - IW)CONV)/ TW

i ¢ T IFC/8C=-2.309((1171-739)6.55)/739=-8 84

than those found in the budgeting process, e.g. a long-run corn price parameter/multiplier of -9.96
and a long-run live cattle price parameter/multiplier of 1.76 were estimated. These two parameters
seem intuitively suspect. Conceptually, it seems unrealistic to expect feeder cattle market prices to
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el Break-even Feeder Calf Price Estimate
BIIE VBRI ....civcooiimsiinsmmmionmmenssiiosansct oot 1200 Ibs x $0.74/1b = $888

EOF GRIN: ..o = $140.63
~ " Pounds of Gain = 1200 Ibs - 750 Ibs = 450 Ibs

~ Bushels of Grain = 450 Ibs/(56 Ibs/bu < 7 Ibs/Ib) = 56.25 bu

Cost of Gain = 56.25 bu x $2.50/bu = $140.63

VEIUE. oo $888 - $140.63 = $747.37/head

ven Feeder Price: ... $747.37 + 750 lbs = $0.9965/1b
bushel of corn is assumed to weigh 56 Ibs.

: Description of Variables Used in Wee Feeder Cattle Price Model
" Variable Description Mean Std. Dev.

OKC cash feeder 78.081 10.088
calf price ($/cwt)?

dent:
Omaha cash 2253 0.361
corn price ($/bu)® '
live cattle futures 68.424 6.262

‘price 140 days
forward ($/cwt)®

INV change in USDA -1065.400 2318.100
Jan 1 all cattle
inventory (000s)®

Palmer Drought 1.815 2.280
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Table 3. Partial Adjustment Model of Feeder Calf Prices (1985-1995 )
Independent Partial Adjustment Long-run

variables estimated coefficients coefficients
F o 0.762%*
(0.020)
C -2.367** -9.956
(0.233)
LE 0.4]19%= 1.764
(0.035)
Pr -0.026 -0.108
(0.027)
DINV -0.181 E-04 -0.762 E-04
. (0.268 E-4)
D2 -0.175 -0.738
(0.247)
D3 -0.646** -2.716
(0.241)
D4 -0.652** -2.742
(0.244)
D5 -0.598* -2.515
(0.247)
D6 0.001 0.005
(0.249)
D7 -0.078 -0.327
(0.252)
D8 -0.698 ** -2.935
i (0.259)
oy ‘  -1.320%x -5.591
(0.266)
Dio -1.588** -6.681
(0.273)
Di7 -0.206 -0.865
(0.255)
D12 -0.141 -0.595
(0.245)
constant -4 273%* -17.975
(0.814)
F statistic 2483.656**
R? 0.987
*significant at 5% level
**significant at 1% level
Standard error in parentheses
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Table 4. Feedlot Data Used i Break-Even
Model of Feeder Cattle Prices

Independent
variables description mean std. dev.
DCOF change in 72.74 467.70
cattle on feed®
(000s)
w placement 736.40 29.52
weight®
ow slaughter 1162.70 40.21
weight®
CONV feed conversion® 6.55 0.35 ,
' (Ibs dry matter/lb gain)

* Source: USDA monthly 7 states cattle on feed report
® Source: Professional Cattle Consultants Weatherford, OK
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Table 5. Break-Even Feeder Calf Price Model Using
Variable Placement Weights (1 985-1995)

Independent Partial Adjustment Long Run
variables estimated coefficients estimated coefficients
FC,, 0.705%+
(0.025)
CoST -0.680** -2.309
(0.070)
REV 0.275%« 0.934
(0.023)
DCOF 0.265E -3 0.898 E -3
(0.157E -3)
D2 0.039 0.134
(0.280)
D3 -0.002 -0.007
(0.273)
D4 0.838+*= 2.845
(0.281)
D35 0.693* 2.353
(0.281)
D6 1.120%* 3.802
(0.282)
Dz 1.03]*+ 3.501
(0.284)
D8 0.789++ 2.680
(0.296) -'
D9 -0.136 -0.461
(0.277)
Dio -0.451] -1.531
(0.274)
Dlp 0.370 1.258
(0.273)
Dj2 0.157 0.535
(0.274)
COSD =0.750%= -2.547
(0.179)
SIND (.3]17%* 1.076
(0.097) .
constant -0.958 -3.253
(1.176)
F statistic 1791.791%=
R? 0.984
*significant at 5% leve]
**significant at 1% level
Standard error in parentheses
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Table 6. Corn/Feeder Cattle Price Multiplier at Different In-Welght,
Out-Weight, and Feed Conversion Levels

In Weight = 675
Out Weight
Feed Conversion 1100 1150 1200 1250
6.25 -0.086 -10.155 -11.224 -12.293
6.50 -9.450 -10.562 -11.673 -12.785
6.75 -9.813 -10.968 -12.122 -13.277
7.00 -10.177 -11.374 -12.571 -13.769
In Weight = 700
6.25 -8.246 -9.277 -10.308 -11.339
6.50 -8.576 -9.648 -10.720 -11.792
6.75 -8.906 -10.019 -11.133 -12.246
7.00 -9.236 -10.391 -11.545 -12.700
In Weight = 725
6.25 ‘ -7.464 -8.460 -9.455 -10.450
6.50 -7.763 -8.798 -9.833 -10.868
6.75 -8.062 -9.136 -10.211 -11.286
7.00 -8.360 -9.475 -10.590 -11.704
In Weight = 750
6.25 -6.735 -7.697 - -8.659 -9.621
6.50 -7.003 -8.005 -9.005 -10.006
6.75 -7.273 -8.312 -9.351 -10.391
7.00 =7.543 -8.620 -9.698 -10.775
In Weight = 775
6.25 -6.052 -6.983 -7.914 -8.845
6.50 -6.294 -7.262 -8.230 - -9.199
6.75 -6.536 -7.541 -8.547 -9.553
7.00 -6.778 -7.821 -8.864 -9.906
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