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Cash Forward Contracting versus Hedging of
Fed Cattle, and the Impact of Cash Contracting on
Cash Prices

Emmett Elam

This research examines cash forward contracting of fed cattle. For an individual feeder,
a cash contract eliminates basis risk (as compared to a futures hedge). However, the
disadvantage is that the contract price is estimated to be lower than the futures hedge
price by $.28-$.59/cwt for steers and $.86-$1.64/cwt for heifers. From the industry
perspective, contracting appears to have a negative impact on cash prices. An increase
of 1,000 head in U.S. monthly contract cattle shipments is associated with a $.003-
$.009/cwt decrease in the U.S. average cash price. The negative impact of cash contracting
varies by state.

Key words: cash forward contract, fed cattle, futures hedge, risk.

A cash forward contract offers a means of fixing the price of fed cattle before they are ready for market.
While cattle feeders are inclined to use cash contracts, they also recognize the potential negative impact
of contracting on cash prices [National Cattlemen's Association (NCA); Ward and Bliss]. Some price-
structure studies of livestock markets have concluded that the number of buyers is positively related to
price (Ward 1988). When packers forward contract cattle, they no longer need to buy these cattle in the
cash market, reducing competition and possibly lowering cash prices. However, the hypothesis that the
cash price of cattle will decrease as the number of buyers decreases is disputed by some who argue that
any diminished packer demand in the cash market as a result offorward contracting is offset by diminished
supply in the cash market [U.S. General Accounting Office (U.S. GAO)]. Consequently, price should not
be impacted, either negatively or positively, as a result of increased cash contracting. Empirical evidence
is required to determine whether contracting impacts cash prices.

A study by Hayenga and O'Brien reports results from a regression model designed to measure the
impact of contracting on Colorado cash prices. The regression results show that an increase in the percentage
of total slaughter contracted in Texas is associated with a significant decrease in the fed cattle price in
Colorado, whereas an increase in the contracting percentage in Kansas is associated with a significant
increase in the Colorado fed cattle price. Because of the different impacts of contracting on price, the
authors state that further analysis is needed before any conclusions can be drawn.

The concern about contracting is due to the increase in the number of contract cattle in recent years.
Contracting, which was almost nonexistent before the early 1980s, became significant by the end of the
decade. From November 1988-May 1991, an average of 104,000 head of contract cattle were shipped
per month in the four states of Colorado, Kansas, Nebraska, and Texas (Cattle-Fax). These four states
account for 90% of total contract shipments (Ward and Bliss). Survey results show that contract shipments
have increased as a percentage of slaughter from 9% in 1986, to 14% in 1988, and 17% in 1989 [U.S.
GAO; U.S. Department of Agriculture (USDA), News Division]. These percentages include marketing
agreements plus cash contracts. This level of contracting potentially could have a negative impact on the
cash market; however, the impact may differ depending on whether or not there is overcapacity in the
packing industry.

Emmett Elam is an associate professor in the Department of Agricultural Economics, Texas Tech University, Lubbock,
Texas.
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This research has two objectives. The first objective is to compare the futures hedge price and the cash
forward contract price for fed cattle. Studies of grain and soybean markets show that the hedge price is
higher on average than the contract price (Harris and Miller for corn and soybeans in South Carolina;
and Elam and Woodworth for soybeans in Arkansas). There is no published research that compares cash
contract and hedge prices for fed cattle; however, cattle feeders generally feel that the contract price is
lower than the hedge price (Stalcup; Ward and Bliss). Cash forward contract prices were obtained from
a sample of cash contracts from six Texas feedlots and compared with the futures hedge price.

The second objective of this research is to determine whether cash contracting has a significant impact
on the cash market price. Simple correlation coefficients are calculated between the amount of contract
cattle shipments in a month and the cash price. Also, a price transmission equation is estimated which
relates the fed cattle price to various economic variables, including a variable measuring the amount of
cash contracting. The sign and magnitude of the estimated contract coefficient measure the impact of
contracting on the cash market. If contracting reduces competition in the cash market and causes the cash
price to be lower, then the estimated coefficient on the contract variable should be negative.

Cash Contracting versus Hedging

Fed cattle can be forward priced using a cash forward contract, which is an agreement by a cattle feeder
to deliver to a packer a specified number of cattle in a designated future month. Two types of contracts
are available. A flat price contract specifies the price at the time the contract is signed by the cattle feeder
and packer. By contrast, a basis contract specifies the basis level (cash price minus futures price) at the
time the contract is signed, with the price left to be fixed at a later time. The feeder can fix the contract
price at any time prior to the month cattle are to be delivered to the packer. The contract price is determined
by adding the basis specified in the contract, which can be either positive or negative, to the futures price
on the day cattle are priced. A basis contract allows a feeder to fix the basis at one point in time, but wait
until sometime later to fix the price, perhaps after the price level has increased. The contract basis (or
price) is negotiated by the packer and the cattle feeder (or feedlot manager who represents the feeder's
interests).

Cash contracts call for delivery of cattle to a specified packing plant, with the cattle feeder paying the
cost of transportation (unless waived by the packer in some cases). A partial payment of $10 per head is
made to the cattle feeder at the time a cash contract is signed.1 Cash contracts can include specifications
such as quality grade, yield grade, dressing percentage, etc., or the specifications may be waived. In non-
spec contracts, the packer assumes the risk of quality and yield variation on the cattle.

An alternative means for pricing fed cattle is to hedge them with live cattle futures contracts traded on
the Chicago Mercantile Exchange. When the cattle reach their finished weight, they are placed on the
feedlot showlist and sold f.o.b. the feedlot to the highest bidder. Cattle are weighed at the feedlot and a
4% pencil shrink is applied (as with contract cattle).

A cash contract has advantages and disadvantages compared with a hedge for pricing feedlot cattle
(Elam and Woodworth; Hieronymus). One advantage of a cash contract is that an exact price can be
determined. By contrast, only an approximate price is determined when a hedge is placed. With a cash
forward contract, a cattle feeder is not required to deposit margin money as with a futures market hedge,
or meet margin calls if the price should rise. Cattle feeders may gain benefits from lenders by using a cash
contract because basis risk and margin calls are eliminated. A forward contract can be used to price any
number of cattle, rather than multiples of the 40,000 pound cattle futures contract. Also, a cash contract
provides a cash buyer for cattle in a concentrated market and avoids daily use of time spent negotiating
a price (NCA). By comparison, a hedger must locate a buyer and negotiate a price at the time the cattle
are ready for market.2

The primary disadvantage of a cash contract, at least for grains and soybeans, is that the price is lower
on average than the hedge price (Elam and Woodworth; Harris and Miller). This is because the contracting
buyer (elevator) is obliged to assume basis risk. To compensate, the grain elevator contracts with the
producer at a lower basis than he/she expected to exist at the time the grain (or soybeans) is to be delivered.

This research examines whether or not the cash contract price for fed cattle is lower than the hedge
price. Fed cattle contracts were obtained from a sample of six feedlots in the Texas Panhandle, which
ranged in capacity from 15,000-50,000 head. Three of the feedlots are located in the Texas Triangle
(Canyon to Farwell to Plainview), while two lots are in the northern Panhandle, and one lot is in the
southern Panhandle. One feedlot is in close proximity to the contracting packer's plant, whereas another
lot is located a considerable distance from the plant. The six feedlots feed the usual types of cattle (not
including Holsteins) that are typical of the Texas Panhandle. Contract prices from the six lots are compared
with the futures hedge price over a two-and-one-half-year period.
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Hedge Price Compared with Contract Price

A fed cattle contract implicitly includes a basis if the contract is a fixed price contract, and explicitly
includes a basis if it is a basis contract. The basis is for the nearby futures contract at the time the cattle
are to be delivered (e.g., June futures for May cattle). When the cattle feeder decides to price the contract
cattle, the contract price is determined by adding the contract basis to the futures price on that day. By
comparison, the futures hedge price is determined by adding the futures sale price from the day the cattle
are hedged, and the actual basis at the time the cattle are sold in the cash market.3

To remove the effect of varying price levels, it was assumed that a hedge was initiated at the same time
the contract price was fixed (i.e., with the futures price at a particular level). In the case of a basis contract,
the basis can be set at one point in time (t), with the price left to be fixed at a later point (t + i). In
comparing a hedge and a cash contract, it was assumed that the hedge was initiated when the contract
price was fixed at time (t + i). Then the difference between the hedge and contract price is equal to the
difference between the hedge and contract basis figures. Because contract specifications call for cattle to
be delivered to the packing plant and hedge cattle are sold fo.b. the feedlot, and f because of the $10 per
head up-front payment on contract cattle, the raw basis figures had to be adjusted before comparisons
could be made.

The adjusted basis for a contract was obtained by taking the contract basis and (a) subtracting the cost
of transportation to the nearest packing plant and (b) adding the interest on the $10 per head up-front
deposit:

(1) Adjusted Contract Basis = Contract Basis orac i- Cost of Transportation
+ Interest on Deposit.

The figures in equation (1) are in dollars per hundredweight. The adjusted basis for a hedge was obtained
by subtracting the futures transaction costs from the actual basis at the time a hedge was lifted:
(2) Adjusted Hedge Basis = Actual Basis - Transaction Costs.
The futures transaction cost was assumed to be $. 125/cwt, i.e., the sum of a round-turn futures commission
of $.075/cwt ($30/400 cwt) plus an execution cost of $.05/cwt. The execution cost is the estimated cost
to enter and exit a futures position, i.e., the difference between the ask and bid prices (Hieronymus; Brorsen
and Nielsen).

The adjusted hedge basis, adjusted contract basis, and the difference in the adjusted basis figures for
Texas steers and heifers are shown in table 1. The adjusted contract basis figures were calculated from a
sample of non-spec cash contracts obtained from the six feedlots described above. The contracts from a
small sample of feedlots should be representative of contracts in the Panhandle, because contract bids at
a given point in time are similar across packers and feedlots. A total of 274 steer contracts and 92 heifer
contracts were collected, representing 57,459 head of steers and 16,250 head of heifers over the period
May 1987 through September 1989. The truck mileage and cost to transport fed cattle from the feedlot
to packing plant were obtained from the Texas Railroad Commission (regulated trucking rates, Commodity
Tariffs 8-M and 8-N). The cost to transport cattle varied depending on the tariff rate and the distance
from feedlot to packing plant. Over the two-and-one-half-year study period, the average cost to transport
cattle was $.40 per cwt. Three-month Treasury Bill rates were used to calculate the interest on the $10
up-front deposit (Board of Governors of the Federal Reserve System). Contracts collected from the six
feedlots typically did not include the date they were signed, and thus an assumption was made that a
contract was held for four months.4

An adjusted hedge basis was calculated using the "average weighted cash price" for fed steers and heifers
as reported by the Texas Cattle Feeders Association. Live cattle futures market prices were provided by
the Chicago Mercantile Exchange. It was assumed that Treasury Bills were used as margin for a futures
market position. Because Treasury Bills conjunctively earn interest as they serve as margin, on the average
there is zero cost (no interest lost) on money deposited as margin for a futures market position.

The figures at the top of table 1 are monthly averages of the adjusted hedge and adjusted contract basis
figures for steers during the period May 1987 through September 1989. In eight of 12 months, the hedge
basis is higher than the contract basis. Across the 12 months of the year, the average hedge basis for steers
is $.59/cwt higher than the average contract basis. The per-head difference is equal to $6.49 per head for
a 1,100-pound steer over the two-and-one-half-year sample period. For heifers, the average difference
between the adjusted hedge basis and adjusted contract basis figures is $1.64/cwt, or $16.40 per head for
a 1,000-pound heifer. Monthly basis figures are not provided for heifers because of the smaller number
of heifer contracts in the data set.

The large difference between the hedge and contract basis figures for heifers compared with steers is
due in part to an increase in the cash price for heifers relative to steers during the study period. The
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Table 1. Average Adjusted Hedge Basis, Average Adjusted Con-
tract Basis, and the Difference, Fed Steers and Heifers for the Texas
High Plains, May 1987-September 1989

Sex and Average Adjusted BasisSex and
Delivery Month Hedgea Contractb Difference

Steers: .............................................. $/cwt.Steers: --------------------------------------------- $/cwt ------------------------------------------
January .42 -. 31 .73
February -. 71 -. 10 -. 61
March -. 42 -1.00 .58
April .02 .11 -.09
May 3.43 .06 3.37
June 1.27 .02 1.25
July 1.05 .28 .77
August -. 10 .04 -. 14
September -1.68 -.20 -1.48
October -. 75 -.79 .04
November .76 -. 43 1.19
December 1.28 -.21 1.49
Average, Jan.-Dec.c .38 -.21 .59

Heifers:
Average, Jan.-Dec. -.55 -2.19 1.64

a Adjusted hedge basis = actual delivery month basis - futures transaction
costs [equation (1) in text].
b Adjusted contract basis = contract basis - transportation cost + interest
on deposit [equation (2) in text]. The contract basis was taken from cash
forward contracts obtained from six Texas feedlots. The numbers of steer
contracts used to calculate the average steer basis figures are: January, 29;
February, 20; March, 13; April, 53; May, 32; June, 48; July, 15; August, 13;
September, 14; October, 9; November, 13; December, 15. The total number
of steer contracts for all months is 274. The total number of heifer contracts
used to calculate the average heifer basis (for all months) is 92.
c Simple average of monthly figures.

increase was due to tight cattle supplies and packing plant overcapacity, and to a shift in consumer demand
for smaller retail cuts which are produced from heifer carcasses. As the cash price for heifers increased
relative to that of steers, heifer feeders began to expect a higher contract basis for heifers. However, packers
were slow to increase the contract basis, despite the increase in the cash price/basis for heifers.

When comparing the hedge price to the forward contract price, an argument can be made for using an
expected basis in deriving the hedge price. An average of the historical basis over several years is often
used as a proxy for the expected basis. The averaging process removes the influence of year-to-year
variation which can cause the hedge price in a particular year to be high or low relative to the contract
price. The hedge price derived using the expected basis provides a more accurate indication of the true
price that can be achieved from hedging. Because the difference between the hedge and contract prices is
small, it is particularly important to remove basis variation before making comparisons.

Because of the short sample period and the possibility for abnormal basis variation, hedge prices were
calculated using the expected basis. The average of the historical basis over a three-year period was used
as a proxy for the expected basis. For example, for a hedge to be lifted in May 1987, the three-year average
May basis for the years 1984-86 was used as the expected basis for May 1987. Adjusted expected hedge
basis figures were calculated by subtracting the futures transaction costs from the expected (three-year
average) basis:

(3) Adjusted Expected Hedge Basis = Expected Basis - Transaction Costs.

The averages of the adjusted expected hedge basis figures for steers and heifers for the period May 1987
through September 1989 are shown in column 2 of table 2. The adjusted hedge basis figures using the
expected basis are lower than the adjusted hedge basis figures using the actual basis (shown in table 1).
This is due to an increase in the basis over the study period compared with the previous three years. The
amount the adjusted expected hedge basis is above the adjusted contract basis is $.28/cwt for steers and

208 July 1992



Fed Cattle Contracting 209

Table 2. Average Adjusted Expected Hedge Basis, Average Ad-
justed Contract Basis, and the Difference, Fed Steers and Heifers
for the Texas High Plains, May 1987-September 1989

Average Average
Adjusted Adjusted
Expected Contract

Sex Hedge Basisa Basisb Difference

........................................................-------------------- $/cwt ..........................................................
Steers .07 -.21 .28
Heifers -1.33 -2.19 .86

a Adjusted expected hedge basis = expected delivery month basis (three-year
average) - futures transaction costs [equation (3) in text].
b Adjusted contract basis = contract basis - transportation cost + interest
on deposit [equation (2) in text]. The contract basis was taken from cash
forward contracts obtained from six Texas feedlots.

$.86/cwt for heifers, which is $3.08 per head for a 1,100-pound steer and $8.60 per head for a 1,000-
pound heifer. These figures represent the per-head amount that the expected hedge price is above the
actual contract price over the sample period.

Derived Risk Aversion Coefficients

One reason cattle feeders may choose to contract is because they prefer to eliminate the basis risk that is
present when hedging. However, results of this study found that there is a cost for contracting; that is, a
contract has a lower price on average than a hedge. The difference between the hedge price and the contract
price can be used to measure the risk aversion of cattle feeders. This difference is the insurance premium
the cattle feeder implicitly pays for eliminating basis risk. For example, the insurance premium for steers
from table 1 is $.59/cwt (which is the difference between the adjusted hedge basis and adjusted forward
contract basis). The insurance premium is positively related to the risk aversion level of the cattle feeder.
The more risk averse the cattle feeder, the higher the insurance premium the feeder is willing to pay to
eliminate basis risk.

Pratt has shown that the insurance (risk) premium is equal to one-half the variance of the risk times
the absolute risk aversion coefficient. In the present context, the insurance premium (IP) can be expressed as
(4) IP = (MSE(N, - Ttj)r)/2,

where MSE(Nt - T,t_) is the average squared difference between the net and target prices from a hedge,
and r is the Pratt-Arrow absolute risk aversion coefficient. The price risk in a cattle hedge is due to basis
risk, which causes the actual (net) price achieved from a hedge to differ from the target (expected) price.
A detailed explanation of hedging risk is provided by Elam and Davis.

Equation (4) can be solved for the risk aversion coefficient:

(5) r = 2IP/MSE(N, - Tt,_).

This equation shows that risk aversion is equal to two times the insurance premium divided by the
variability of the risk. Using equation (5), the risk aversion coefficient for cattle feeders can be derived
based on the IPs from tables 1 and 2 and an estimate of the MSE for a hedge. The estimated MSEs for
the period May 1987 through September 1989 are 1.70 for steers and 2.49 for heifers.5 The unit of measure
for the MSEs is dollars per cwt squared. Separate risk aversion coefficients were derived for steers and
heifers, and for IP values based on the actual basis and expected basis (table 3). Because borrowed money
frequently is used to feed cattle, risk aversion coefficients were derived for leveraged cattle feeding.

The positive risk aversion coefficients in table 3 indicate that cattle feeders are averse to risk. This is
evident from the fact that the forward contract price is lower than the hedge price (tables 1 and 2). The
derived risk aversion coefficients for heifer feeders are higher than those for steer feeders.

The estimated risk aversion coefficients in table 3 are higher than those typically reported in agricultural
research (Raskin and Cochran). For example, Holt and Brandt, in a study of hog hedging strategies, use
risk aversion coefficients of .02-.04 for the category "risk averse" and .08-.10 for the category "highly
risk averse." The derived risk aversion coefficients for unleveraged cattle feeders in table 3 are considerably
higher than for hog feeders. In leveraged cattle feeding, risk increases because a given amount of money
controls a larger amount of assets (which increases the variability of the return). With an average of 25%
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Table 3. Risk Aversion Coefficients Derived Using Insurance Pre-
miums and Estimated Hedge Risk Levels, Texas Fed Cattle

Insurance Premium (IP)

Sex and Risk Level Actual Basisa Expected Basisb

Steers:
1.30c (100%)d .69 .33
5.20e (25%) .04 .02

Heifers:
1.58 (100%) 1.32 .69
6.32 (25%) .08 .04

a IPs are .59 for steers and 1.64 for heifers (table 1).
b IPs are .28 for steers and .86 for heifers (table 2).
c Risk level is reported using the RMSE. The RMSE is easier to interpret
because it is measured in dollars per cwt, rather than dollars per cwt squared
as for the MSE (see Elam and Davis). The MSE was used in equation (5) in
the text to calculate the risk aversion coefficients in this table.
d Percent of equity capital provided by cattle feeder.
e Risk level for leveraged cattle feeding equals risk level for unleveraged
feeding (100% equity) divided by equity proportion. For example, 1.30/.25
= 5.20 (see endnote 6).

equity in cattle feeding, basis risk for a hedge increases by a factor of four.6 However, even when leverage
is used, the derived risk aversion coefficients for cattle feeders in table 3 are in the range of those for hog
feeders.

Raskin and Cochran caution about comparing risk aversion coefficients from different studies because
risk aversion depends on the units of measurement and the temporal or spatial dimension of outcomes.
The Holt and Brandt results were chosen for comparison because (a) hog prices in their study are measured
in dollars per hundredweight, which is the same unit used to measure cattle prices in this study; and (b)
the time dimension in Holt and Brandt's study is from two to ten months, which is similar to the four-
month holding period assumed in this study for cattle contracts.

The risk aversion figures in table 3 can be used to determine whether an individual cattle feeder should
contract or hedge. For example, a steer feeder using 100% equity will pay an estimated IP of $.28-.59/
cwt on a cash contract to eliminate a hedging risk of $1.30/cwt. A steer feeder would have to be extremely
averse to risk (r = .33-.69) to choose a contract over a hedge in this situation. For leveraged steer feeding
using 25% equity, hedging risk increases to $5.20/cwt (4 x $1.30; see endnote 6). Because of the increase
in hedging risk, a less risk averse feeder (r = .02-.04) will pay the market IP of $.28-.59/cwt to eliminate
the fourfold increase in hedging risk. For heifer feeding, the estimated market IP is $.86-1.64/cwt to
eliminate a hedging risk of $1.58/cwt for unleveraged feeding, or $6.32/cwt for leveraged (25% equity)
feeding. Heifer feeders, even when using leverage, must be "highly risk averse" (r = .08-. 10 or above) to
choose a contract over a hedge.

Impact of Contracting on Cash Prices

Whether forward contracting of fed cattle impacts cash prices is a debatable issue. Using economic
reasoning, Ward (1987) shows that contracting can have a negative impact on cash prices due to reduced
competition in the cash market. There are economists and cattle feeders who believe that captive supplies
from contracting can be used to lower the cash market (Caughlin; Painter).7 By contrast, the Chicago
Mercantile Exchange and the Commodity Futures Trading Commission argue that contracting does not
reduce cash price because, as packers contract cattle, they reduce the demand as they reduce the available
supply in the market (U.S. GAO). The price impact of contracting likely differs depending on the amount
of contracting. As long as the level of contracting remains low relative to total fed cattle transactions, the
GAO does not believe that contracting impacts cash prices.

One method to determine the impact of contracting on cash market prices is to calculate simple
correlations between cash prices and shipments of contract cattle. The cash prices are average monthly
prices for the states of Kansas, Colorado, Nebraska, and Texas [USDA, Agricultural Marketing Service
(AMS)]. A U.S. average price was computed by weighting state prices (four states plus Iowa-Southern
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Table 4. Simple Correlation Coefficients (r) between Fed Cattle
Cash Price and Contract Shipments, Using Monthly Data for 1988-
10 through 1991-05

Simple Correlation Coefficient (r)

Location Original Series First Differences

Kansas -.37ab -.18
Colorado -. 54b -. 23b
Nebraska -.09 -.03
Texas -.20 -.02
U.S. -.36 b -. 11

Note: The number of observations for the original series is n = 32, except
for Nebraska where n = 31. The first-difference series has one less obser-
vation.
a Correlation coefficient between Kansas fed cattle prices and Kansas contract
cattle shipments.
b Significant at the .10 level using a one-tailed t-test.

Minnesota) by the proportion of commercial slaughter in each state. The Iowa-Southern Minnesota price
was included to represent Midwest feeding. Cattle-Fax has reported monthly shipments of contract cattle
in four states (mentioned above) since October 1988. The data are based on a survey of Cattle-Fax member
feedyards (which account for more than one-half the marketings of fed cattle in the four states) and survey
information from other sources such as the Texas Cattle Feeders Association.

The estimated correlation coefficients between cash prices and contract shipments are negative for the
U.S. and all four states (table 4). Correlations for the U.S., Kansas, and Colorado are significant at the
.10 level for a one-tailed test.8 Negative correlations indicate that an increase in contract shipments is
associated with a decrease in the cash price. Also reported in table 4 are correlations between first differences
in prices and contract shipments. First differences are used to eliminate any trends in the variables. First-
difference correlations are also negative for the U.S. and for each state individually.

Another means of determining whether contracting impacts cash prices is by estimating a price trans-
mission equation-which can be derived from the demand and supply functions for marketing services
(George and King; Tomek and Robinson). Marketing studies have estimated price transmission equations
which relate the price at one level in the marketing channel to the price at another level (e.g., George and
King; Schultz and Marsh). Applied to this study, the price of fed cattle (the dependent variable at the
slaughter level) is related to the price of wholesale beef. Other explanatory (independent) variables included
in the price transmission equation are (a) value of byproducts; (b) cost of marketing inputs (e.g., labor,
materials, etc.); and (c) quantity of product being handled by the marketing system. A variable which
measures the amount of contracting can be added, and the estimated coefficient for this variable analyzed
to determine the impact of contracting on cash prices. If contracting reduces competition in the cash
market and causes the cash price to be lower, then the estimated coefficient on the contract variable should
be negative. By contrast, if contracting does not reduce competition, then the estimated coefficient should
be approximately zero.

A price transmission equation at the slaughter level can be specified as follows:

(6) PS, = A0 + [1PW, + f 2BP, + f3MC, + f 4Qt + P5CS, + Ut,

where PS = average price of Choice 1,100-1,300 pound steers, dollars per cwt (USDA, AMS); PW =
wholesale price of beef (boxed value or carcass price), dollars per cwt; MC = index of marketing cost,
1982 = 100 [simple average of Producer Price Index for materials (U.S. Department of Commerce) and
index of meat packer wages (U.S. Department of Labor)]; BP = beef byproduct allowance, dollars per
cwt (White et al.); Q = commercial beef production, millions of pounds (USDA, AMS); and CS = contract
cattle shipments, 1,000s of head (Cattle-Fax). All variables in equation (6) are measured at time t. The
coefficients, 0, .... , f5, are population coefficients, and ut is a random (non-autocorrelated, homoskedastic)
error term with expected mean zero. 9 Small English letters are used to represent least squares estimates
of the population coefficients. The least squares coefficients b1 and b2 are expected to be positive. The
coefficient b3 is expected to be negative because as marketing cost increases, the live animal price should
decrease relative to the wholesale price. The coefficient b4 is generally expected to be negative to reflect
a higher margin associated with larger quantities handled by the marketing system (Schultz and Marsh;
Ikerd; Breimyer).
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Table 5. Estimated Coefficients for U.S. Price Transmission Equations for Fed Steers Using Monthly
Data

Explanatory Variables
By- Mrkt. Com- Statistics

Wholesale Price/ Inter- Whl. product Cost mercial Contract Sta
Dependent Variable cept Price Value Indexa Slaughter Shipmentsb R2 DWC

Boxed Cutout Value (n = 31):
U'S. Price 34.59 .61 .42 -.35 -. 006 -. 004 .96 1.58

(3.54)d (15.60) (2.18) (-4.09) (-.77) (-1.19) e

U.S. Price w/Instr. Var. 39.60 .57 .67 -. 38 -. 001 -. 009 .83 1.53
for Wholesale Price (2.11) (6.82) (1.80) (-2.19) (-.72) (- 1.52)

Carcass Price (n = 20):
U.S. Price 33.69 .57 .81 -. 35 -. 000 -. 003 .98 2.09

(4.05) (17.18) (5.42) (-4.11) (.00) (-1.27)
U.S. Price w/Instr. Var. 49.64 .54 1.24 -.61 .001 -. 007 .90 1.85

for Wholesale Price (2.52) (6.18) (3.70) (-3.29) (.76) (-1.10)

a Simple average of the Producer Price Index for intermediate materials (U.S. Department of Commerce) and meat
packer wage index (U.S. Department of Labor).
b Number of contract cattle shipped per month in a state, in 1,000s of head (Cattle-Fax).
c Durbin-Watson statistic. The equations were corrected for first-order autocorrelation.
d Denotes t-value for testing the null hypothesis that the coefficient is zero.
e Critical t-values for a one-tailed hypothesis test with 14 and 25 degrees of freedom are - 1.34 and - 1.32, respectively,
for the. 10 significance level. The regressions using boxed cutout value included n = 31 observations, and the regressions
using carcass price included n = 20 observations. The sample period is from November 1988 through May 1991.

Equation (6) was estimated using monthly data for the period October 1988 through May 1991. The
beginning month of the estimation period was determined by the availability of contract shipments data.
Equation (6) was estimated for individual states (Kansas, Colorado, Nebraska, and Texas) and the U.S.
The U.S. results are shown in table 5. Separate equations were estimated using two series of wholesale
prices-boxed beef cutout value for Choice #2-3, 550-700 pound beef carcasses, and Choice #3, 600-
800 pound steer carcasses. Carcass prices are available only through June 1990, because the USDA
terminated carcass price reporting due to the small amount of carcass trade. Thus, only n = 21 observations
were used in estimating equation (6) when carcass price was used as the wholesale price. When boxed
cutout value was used as the wholesale price, n = 32 observations were used in estimation (October 1988-
May 1991).

An instrumental variable was used for PW because of the potential problem of correlation between PW
(an endogenous variable in a meat sector model) and the error term (u) in equation (6). A two-step
procedure was used where (a) the instrumental variable was developed from a regression of PW on
exogenous variables such as beef production and income; and (b) the set of predicted values of wholesale
prices, PW, was used as the instrumental variable for PWin equation (6).10 The fact that PWis uncorrelated
with the disturbance term in equation (6) guarantees that the least squares estimates are consistent.

The estimated coefficients b, b2, b3, and b4 are consistent with a priori expectations in all four estimates
of equation (6) (table 5). Equations were estimated using boxed beef cutout values and carcass price for
wholesale prices, and an instrumental variable was used for the wholesale price, as well as the actual
wholesale price. The estimated coefficients for PW and BP are positive and significant at the .10 level (or
lower) in all four equations, and the coefficients for MC are negative and significant in all four equations.
The estimated coefficients for Q are negative in three of the four equations, but are not significant.

The purpose for including a contract variable in equation (6) was to test rival conjectures regarding the
impact of contracting on cash prices. The null hypothesis tested is that contracting does not affect cash
prices, i.e., Ho: /5 = 0 in equation (6). The alternative hypothesis is that contracting has a negative impact
on price, i.e., Ha: f 5 < 0. A one-tailed test is used because there is no reason to expect that contracting
can increase cash prices.1

The estimated b5 values for contract shipments (-.003 to -. 009) are all negative for the U.S. regression
(table 5). One of the estimated coefficients is significant at the .10 level and the other three coefficients
are significant at the .15 level. The estimated coefficients indicate that for each increase of 1,000 head of
contract cattle shipped in a given month, the U.S. average cash price decreases by .30 to almost 1¢ per
cwt, ceteris paribus. The reader should be cautioned that the estimates are based on a small sample of n
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Table 6. Estimated Coefficients for State Price Transmission Equations for Fed Steers Using Monthly
Data

Explanatory Variables

Wholesale Price/ By- Mrkt. State t
Dependent Whl. product Cost Commercial Contract St
Variable Intercept Price Value Indexa Slaughter Shipmentsb R2 DWC

Boxed Cutout Value:
Kansas Price 39.99 .57 .49 -.32 -. 010 -.037 .96 1.72

(5.77)d (20.02) (3.30) (-4.73) (-3.05) (-4.00)e
Colorado Price 40.86 .57 .43 -.38 -.006 -.018 .94 1.77

(3.37) (12.32) (1.93) (-3.91) (-.70) (-1.47)
Nebraska Price 25.97 .65 .34 -.30 -.003 -. 004 .96 1.67

(3.12) (19.84) (1.96) (-3.60) (-.84) (-.36)
Texas Price 35.67 .60 .50 -. 37 -. 003 -. 003 .94 1.49

(3.17) (14.10) (2.25) (-3.80) (-.68) (-.39)
Carcass Price:

Kansas Price 40.45 .54 .97 -.40 -. 002 -.024 .97 2.48
(3.93) (13.60) (5.76) (-4.06) (-.43) (-2.70)f

Colorado Price 42.87 .48 .99 -.34 -.020 -. 015 .98 2.14
(4.62) (15.84) (7.31) (-4.44) (-2.61) (-1.42)

Nebraska Price 18.79 .62 .75 -.26 .001 -.003 .98 2.07
(2.10) (19.14) (5.55) (-2.84) (.22) (-.33)

Texas Price 47.18 .52 .96 -.44 -.003 -.007 .88 1.95
(3.99) (10.75) (4.31) (-3.95) (-.56) (-.91)

a Simple average of the Producer Price Index for intermediate materials (U.S. Department of Commerce) and meat
packer wage index (U.S. Department of Labor).
b Number of contract cattle shipped per month in a state, in 1,000s of head (Cattle-Fax).
c Durbin-Watson statistic. The equations were corrected for first-order autocorrelation.
d Denotes t-value for testing the null hypothesis that the coefficient is zero.
e Critical t-value for a one-tailed hypothesis test with 25 or 26 degrees of freedom is -1.32 for the .10 significance
level. The regressions using boxed cutout value for Kansas, Colorado, and Texas included n = 32 observations, and
the regression for Nebraska included n = 31 observations.
f Critical t-value for a one-tailed hypothesis test with 14 or 15 degrees of freedom is -1.34 for the .10 significance
level. The regressions using carcass price for Kansas, Colorado, and Texas included n = 21 observations, and the
regression for Nebraska included n = 20 observations.

= 32 or 21 observations. However, the fact that the estimated contract shipments coefficients in table 5
are consistently negative for different estimation techniques (instrumental variable vs. noninstrumental
variable), for different wholesale values (box vs. carcass), and for different time periods provides support
for the conclusion that contracting has a negative impact on the cash price.' 2

A price change of less than 1 per cwt per 1,000 head seems small; however, it can make a substantial
difference in the return from feeding cattle if contract levels change by several thousand contracts. An
increase of 10,000 head of contract cattle shipped in a month is associated with an estimated decrease of
$.03-.09 per cwt in the fed cattle price, which is $.33 to $.99 per head for a 1,100-pound steer. This
represents 3-9% (or more) of the average net return from feeding cattle-estimated at -$6.75 to +$10.65
per head (Trapp and Webb; Trapp).

The estimates in table 5 are based on data for a period of overcapacity in the packing industry and
relatively tight supplies of cattle (NCA). The impact of contracting on cash prices may be different when
supplies increase (as they will over the course of the current cattle cycle).

The estimated impacts of contracting on individual state prices are shown in table 6. The estimates are
based on ordinary least squares using actual boxed cutout values and carcass price for the wholesale price
(instrumental variables discussion follows). The estimated coefficients are consistent with a priori expec-
tations. The signs of the coefficients are similar across states, except for the positive sign for the quantity
coefficient in the Nebraska equation with carcass price. The coefficients for contract cattle shipments are
negative in all equations. The coefficients are significant at the .10 level for Kansas and Colorado.

The estimated coefficients in table 6 indicate that the fed cattle price will decrease by $.02-.04/cwt in
Kansas and $.02/cwt in Colorado when contract cattle shipments increase by 1,000 head per month in a
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Table 7. Estimates for the Contract Shipments Coefficient Using
an Instrumental Variable for the Wholesale Price, by States

State Boxed Cutout Value Carcass Price

Kansas -. 046 (-2.24)a -. 021 (-1.14)b
Colorado -. 040 (-1.92) -.048 (-2.59)
Nebraska -. 030 (-1.27) -.023 (-.96)
Texas -. 009 (-.72) -.005 (-.33)

Note: The figures in this table are least squares estimates for the contract
shipments coefficient, f5, in equation (6) in the text.
a Critical t-value for a one-tailed hypothesis test with 25 or 26 degrees of
freedom is -1.32 for the .10 significance level. The regressions using boxed
cutout value for Kansas, Colorado, and Texas included n = 32 observations,
and the regression for Nebraska included n = 31 observations. The sample
period is from October 1988 through May 1991.
b Critical t-value for a one-tailed hypothesis test with 14 or 15 degrees of
freedom is -1.34 for the .10 significance level. The regressions using carcass
price for Kansas, Colorado, and Texas included n = 21 observations, and
the regression for Nebraska included n = 20 observations.

state. The smallest negative impact of contracting is in Nebraska and Texas, where the estimated decrease
in the fed cattle price is less than $.01/cwt for a 1,000-head increase in monthly contract cattle shipments.
Texas and Nebraska account for the highest and lowest percentage of contract shipments, respectively,
for the four states (i.e., 40% and 13%). The impact of contracting is also smallest for Texas for the
instrumental variable results discussed below. If monthly contract shipments in Texas were to increase
by 10,000 head, the Texas price of fed cattle would decrease an estimated 3-7¢ per cwt, or $.33-.77 per
head. By contrast, in Kansas if monthly contract cattle shipments increased by 10,000 head, the Kansas
fed cattle price would decrease an estimated 24-37¢ per cwt, or $2.64-4.07 per head. Kansas contracts
account for 27% of the four-state total contracts.

Equation (6) also was estimated for the four states using an instrumental variable for wholesale price.
The estimated coefficients b,, b2, b3, and b4 are similar to the estimates obtained when using the actual
wholesale price. The estimated coefficients for the contract shipments variable (bs) are shown in table 7
for the instrumental variable regression. The two coefficient estimates for Colorado and one coefficient
estimate for Kansas are significant at the .10 level. Compared to using the actual wholesale price (table
6), the estimated coefficients are more negative for Colorado and Nebraska when an instrumental variable
is used for the wholesale price.

Price flexibilities with respect to contract shipments are reported in table 8. A price flexibility measures
the percentage of change in the fed cattle cash price for a 1% change in monthly contract shipments. The
smallest price flexibilities (indicating the largest negative impact of contracting) are for Kansas and Col-

Table 8. Price Flexibilities with Respect to Contract Cattle Ship-
ments

Colo- Nebras-
Wholesale Price U.S. Kansas rado ka Texas

Actual Wholesale Price:
Box Cutout Value -. 005 -. 013 -. 005 -. 001 -. 002
Carcass -. 004 -. 009 -. 004 -. 001 -. 004

Instrumental Variable for Wholesale Price:
Box Cutout Value -. 012 -. 015 -. 013 -. 005 -. 005
Carcass -. 010 -. 008 -. 013 -. 004 -. 003

Note: Price flexibility is f = C5 (CS/PS), where #5 is the estimated slope
coefficient for the contract shipments variable (tables 5-7), and CS and PS
are mean values of monthly contract shipments and cash steer prices, re-
spectively. CS = 103.71, 27.84, 21.24, 13.03, and 41.57 for the U.S., Kansas,
Colorado, Nebraska, and Texas, respectively; and PS = 76.55, 76.88, 76.59,
76.55, and 76.76, respectively.
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orado. A price flexibility of -. 015 for Kansas indicates that a 1% increase in Kansas contract shipments
is associated with a .015% decrease in the Kansas cash price. If Kansas contract shipments were to increase
by 50%, the Kansas cash price would decrease by .75%, which is $.58/cwt for cattle prices at the mean
(i.e., .0075 x $76.88).

The price impact of contracting varies from state to state, possibly because of different numbers of
buyers in each state. Colorado, for example, has only two major packers, whereas Nebraska has several. 13

The four-firm packer concentration ratio for Colorado is 99.9 compared to 72.3 for Nebraska (Ward
1988). Consistent with the greater concentration in Colorado, the price flexibility with respect to contract
shipments in Colorado is 2.6 times smaller than that for Nebraska (-.013 vs. -. 005, from table 8). The
degree of concentration does not fully account for the different price impacts of contracting because Texas
and Kansas have similar four-firm concentration ratios (84.7 and 88.4, respectively); however, the price
flexibility for Kansas is three times smaller than for Texas (-.015 vs. -. 005, from table 8). Further study
is needed to explain why contracting has different impacts in different states.

Summary and Conclusions

This research examined cash contracting of fed cattle from the viewpoint of both an individual feeder
and the industry. For an individual feeder, the primary disadvantage of a cash contract compared to a
futures hedge is a lower price. Based on a sample of fed cattle contracts from six feedlots in Texas, it was
estimated that the contract price is lower than the hedge price by $.28-.59/cwt for steers and $.86-1.64/
cwt for heifers. The difference between the hedge price and contract price represents the cost of eliminating
the basis risk in a futures hedge. The relatively large estimated cost to contract suggests that cash contracts
would be used by extremely risk averse cattle feeders. Notwithstanding the cost to contract, some cattle
feeders may choose a cash contract to eliminate basis risk and futures margin calls, and to guarantee a
cash buyer.

From an industry viewpoint, contracting appears to have a negative impact on cash prices. It is estimated
that for each increase of 1,000 head of contract cattle shipments in a given month, the U.S. average cash
price of fed cattle will decrease by less than $.01/cwt. The negative impact of contracting varies by states.
The greatest negative impact is in Kansas and Colorado where a 1,000-head increase in monthly contract
shipments is associated with a $.02-.05/cwt decrease in the Kansas or Colorado price. The least negative
impact is in Texas where a 1,000-head increase in monthly contract shipments is associated with a $.003-
.009/cwt decrease in the Texas price.

[Received March 1991;final revision received December 1991.]

Notes

Partial payments of $10 per head were discontinued beginning in the summer of 1990.
2 An alternative to a cash forward contract or futures hedge is to buy a put option on live cattle futures. A put option

does not eliminate basis risk, but it may be appealing to a risk averse hedger because it provides protection against a
decline in price, without margin calls, and also allows the feeder to take advantage of higher prices.

3 The actual price for a short hedge is equal to the future price at the time the hedge is placed (F,_j) plus the actual
basis when the cattle are sold and the hedge is lifted (C, - F,), where C, and F, are the cash and futures prices,
respectively, at the time the hedge is lifted [see equation (1) in Elam and Davis].

4 Ward and Bliss report that cattle feeders typically contract cattle two to four months prior to delivery to packers.
The length of time a contract is held, however, has little effect on the comparison between contract and hedge prices
reported in this study. The only effect comes from the small amount of interest on the $10 up-front payment on contract
cattle [which is added to the contract basis in equation (1) in the text].

5 Hedging risk was calculated using the following equation:

MSE(N, - T,) = - (B,- B)
n ,=1

where B, is the average basis for the previous three-year period. For example, B, for January 1989 is the average of
the January basis figures for 1986-88.

6 The risk level for leverage cattle feeding is:

Risk Level = [l/(Equity Proportion)]*Basis Risk
for Unleveraged Feeding.

This equation can be explained as follows. Assume that an unleveraged (100% equity) cattle feeder can make a return
of R dollars per cwt from feeding cattle. By using leverage, the cattle feeder increases the amount of cattle that can be
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fed with a given dollar investment. With a 25% equity investment, four times as many cattle can be fed, and thus the
return increases to 4R. The variance of the return (or MSE) increases by a factor of 16 [i.e., var(4R) = 16var(R)],
whereas the standard deviation (or RMSE) increases by a factor of four [i.e., std. dev.(4R) = 4 std. dev.(R].

7 A lower cash price could result if packers contract better quality cattle (i.e., quality and yield grade) and leave,
perhaps, lower quality cattle in the cash market that will command a lower price anyway.

8 A one-tailed test was used because it was felt that contracting either has no impact on prices or a negative impact
on prices. Thus, significant deviations from zero are expected to occur only in the negative direction.

9 A time variable and seasonal dummy variables were included but were not significant at the .10 level.
10 The regression equations used to calculate values for the instrumental variable PW are shown below. The equations

were estimated using monthly data with n = 32 observations for boxed cutout value (October 1988-May 1991), and
n = 21 observations for carcass price (October 1988-June 1990).

The regression equation for the instrumental variable for boxed cutout value (n = 32) is:

PW= 11.28 - .002Q + .029I

(0.61) (-0.67) (5.51)

R2
= .87 DW = 1.61,

where PW = instrumental variable for box beef cutout value (dollars per cwt); Q = commercial beef production (millions
of pounds); and I = disposable personal income (billions of 1982 dollars).

The regression equation for the instrumental variable for carcass price (n = 21) is:

PW = 70.44 - .009Q + .013I
(4.05) (-1.79) (2.96)

R2 = .80 DW = 2.10,

where PW = instrumental variable for choice carcass beef price (dollars per cwt).
T-values are shown in parentheses below the estimated coefficients. The explanatory variables in the above equations

are exogenous variables in a beef sector model. The income variable is used since it is an important factor in retail
demand which influences wholesale price. Beef production is assumed to be exogenous (not price dependent on a
monthly basis).

' A reviewer pointed out that packers might use forward contracts to reduce procurement and plant operating costs,
and translate the efficiency into higher cash prices. However, this is not supported by the empirical evidence in this
article.

12 Equations were estimated using logarithms of the variables and the results were similar to those in table 5. The
estimated contract shipment coefficients were all negative, and indicated approximately the same price impact of
contracting.

13 The reader is cautioned that large packers do not buy cattle only within the state(s) where their plants are located,
and thus the number of buyers may be greater than the number of packers with plants in a given state.
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