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,\BSTRACT) 

This research quantifies specific cash price premiums and discounts associated with various 

characteristics of slaughter cattle in Virginia. Econometric models of Virginia slaughter cattle basis 

were developed for each practical combination of sex and market by differentials in weight, grade, 

breed, lot size, order of sale of a particular lot, number of cattle in a particular sale, and a seasonal 

indicator based on the Chicago Mercantile Exchange (CME) live cattle futures contract month. 

Explanatory models were found to account for 41 to 64 percent of the variation in slaughter 

cattle basis for steers and 35 to 47 percent of the variation in slaughter cattle basis for heifers. 

Results explain over 30 percent more of basis variation than previous research. These basis 

estimates reduce basis error and hedging risk and potentially offer Virginia cattlemen the means to 

initiate effective slaughter cattle hedging programs. Furthermore, the implementation of a forward 

pricing agency which uses estimated basis values may provide alternatives to facing basis risk when 

selling slaughter cattle in Virginia. 

An analysis of basis risk provides some indication of the magnitude of possible exposure facing 

the average Virginia cattleman when making hedging decisions based on estimation procedures as 

defmed herein. The formation of a forward pricing agency should be contingent upon further 

analyses of basis risk as outlined in this research. 

Investigation of basis estimate residuals concluded that more variability is present as time to 

contract maturity increases. This information should prove valuable for those involved in trading 

options on live cattle futures as options expire one month prior to their respective futures contracts. 
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CHAPTER ONE: Illtroductioll 

1.0 Introdllctioll 

In the United States, meat products such as beef, pork, and poultry represent the largest share 

of total retail food expenditures. These products have traditionally provided over 27 percent of the 

protein in the average diet and have required over 30 percent of the consumer's food budget 

(V.S.D.A., Food Cost Review, 1986). Beef provides 17 percent of the total protein necessary to 

the average consumer. Poultry (chicken and turkey) and pork follow with 11 and 9 percent, 

respectively (National Research Council: Current Trends in Consumption of Animal Products, 

1988). 

The last twenty years have been times of dynamic change for each of these three important 

meats. Beef production and per capita consumption of beef have been trending downward for more 

than 10 years after per capita consumption of beef peaked in 1976 at 94.4 pounds (Table 1). Beef 

has traditionally been the meat most preferred by the American consumer followed by poultry and 

pork. Poultry has lead pork in per capita consumption since 1982. 

Beef consumption has been declining despite lower (deflated) prices which suggests a possible 

change in consumer preferences toward other meats. A change in preferences implies a change in 

relative quantities demanded that is not related to changes in relative prices (Ikerd, 1987). There 

also appears to be a shift in preferences favoring chicken relative to beef in the early 1980's. A 

steady increase in chicken consumption relative to beef consumption accompanied by a decrease 

in the price of chicken relative to the price of beef is evident between the late 1970's and early 

1980's. These changes can be expected to have negative. impacts on beef demand. Representative 
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organizations such as the National Cattleman's Association and the National Pork Producer's 

Council continually address these changing consumption issues. 

Empirical results of several studies suggest that the price and income elasticities of beef have 

decreased during the last decade while the income elasticity of poultry has increased. This supports 

the contention that purchases of poultry and pOUltry products are capturing a larger share of the 

consumer's expenditure on meat. Chavas (1983) found equivalent results while analyzing the 

structural change in the demand for meat. The results.of this and other studies are relevant to the 

interests of the meat industry in assessing their needed response to changing market shares. 

The January 1988 cattle inventory report confrnns a U.S. herd of under 100 million head, the 

lowest inventory since 1962. A rebuilding phase was aborted in 1982 after only three years of 

increasing cattle numbers (Table 2). This marks a failure of the typical cattle cycle rebuilding phase 

of six to eight years. Both the expected cyclical pattern and previous upward trend in beef numbers 

appear to have been broken in the 1980's. Total beef slaughter in 1988 was lower than it has been 

for eight years (Table 3). 

The cattle industry is thus in the throes of unprecedented change. Many exogenous influences 

have affected change in the form of lowered consumption and lower real prices. Some of these 

influences include increased public health awareness related to cholesterol's connection with red 

meat consumption, and the increased promotion and acceptance of chicken as a suitable beef 

substitute. 

The farm-to-retail price spread has continued to widen over the past ftfteen years (Table 4) 

and the resultant farm value / retail price ratio has declined slightly. The price of feeder steers has 

risen considerably faster than the price of the feedlot product, Choice steers (Table 5). The 

increasing beef steer / com price ratio indicates that corn has been relatively inexpensive compared 

to fed steers, hence raising the price of feeder steers. Retail beef price ceilings were imposed by the 

Nixon administration in the early 1970's. This fact, along with other structural changes in the cattle 

industry, demands consideration. 

In addition to a potentially gloomy industry outlook, beef producers are often subject to 

significant variability of income as a result of fluctuating output prices (cash market bids) and input 
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costs (feed). This constant risk exposure threatens the long-term viability of the beef producer and, 

therefore, price risk management is important for ftnn survival. 

Informed producers can establish forward prices by hedging their feeder and slaughter cattle 

through the Chicago Mercantile Exchange (CME) using cattle futures contracts. Hedging live cattle 

can be accomplished by selling a CME live cattle futures contract before feeder cattle are initially 

placed on feed, or sometime during the feeding period. At the end of the feeding period, the futures 

contract is bought back, thus protecting the producer against any adverse price movements during 

the feeding period. A 1988 General Accounting Office (GAO) surveyl of agricultural producers 

indicated that, from the producer's standpoint, the advantages of hedging were: 

1. Reduce risk of price decline; 

2. Allow for continued ownership of the commodity and flexibility in pricing decisions; and 

3. Gives the commodity a more secure value for use as collateral. 

rvIajor disadvantages, from the producer's standpoint, of hedging in the futures market were cited 

as: 

1. Reduces potential to benefit from higher cash prices; 

2. Increases potential for loss if production is less than contracted; 

3. Requires margin deposit and possible margin calls if prices move adversely; and 

4. Fixes contract terms, such as quantity requirements, at levels some producers may not 

be able to meet. 

Given the right circumstances, hedging cattle using the CME cattle futures contracts may be 

a viable way to reduce the uncertanties a producer faces when selling his cattle in the cash market 

at some future date. However, the hedging mechanism provided by the CME contracts does not 

adequately solve the risk management problems that face many small cattle producers. 

1 U.S. General Accounting Office. Briefing report to Congressional Committees. Agricultural Marketing: 
Farmer's lv[arketz'ng Practices and Programs to Teach Alternative Practices. GAO/RCED-88-78BR, 
March 1988. 
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Table 1. Annual Per Capita Consumption of Meat (retail weight), 1974-1988. 

Annual Per Capita Consumption 

Year Beef Pork Poultry a Chicken b Turkey 

- in pounds of retail weight -

1974 85.6 61.8 49.5 40.7 8.8 

1975 87.9 50.7 48.6 40.1 8.5 

1976 94.4 53.7 51.8 42.7 9.1 

1977 91.8 55.8 53.2 44.1 9.1 

1978 87.2 55.9 55.9 46.7 9.2 

1979 78.0 63.7 60.2 50.3 9.9 

1980 76.4 68.1 60.3 49.8 10.5 

1981 77.1 64.9 62.0 51.3 10.7 

1982 76.8 58.5 63.5 52.7 10.8 

1983 78.2 61.9 64.6 53.4 11.2 

1984 78.1 61.5 66.5 55.2 11.3 

1985 78.8 62.0 69.7 57.6 12.1 

1986 78.4 58.6 72.0 58.7 13.3 

1987 73.4 59.1 77.8 62.7 15.1 

1988 72.6 62.9 81.7 65.0 16.7 

a Poultry is comprised of Chicken and Turkey. 

b Chicken includes broilers and mature chickens. 

Source: Agricultural Outlook, Table 10, U. S. Meat Supply and Use, Selected Issues. 
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Table 2. January 1 Cattle Inventories and Prices, 1974-1988. 

Cattle Inventories Choice Steers (Omaha) 

Commercial Nominal Deflated 
::\'lillion Cattle Dollars Dollars CPla 

Year Head Production (S/ewt.) (S/ewt.) (82-84) 

1974 127.8 23.137 41.89 28.36 49.31 

1975 132.0 23,975 44.61 27.67 53.81 

1976 128.0 25,969 39.11 22.94 56.92 

1977 122.8 25,279 40.38 22.24 60.59 

1978 116.4 24,241 52.34 26.78 65.23 

1979 110.9 21,447 67.75 31.16 72.57 

1980 111.2 21,643 66.96 27.13 82.39 

1981 114.3 22,389 63.84 23.44 90.93 

1982 115.6 22,536 64.22 22.21 96.51 

1983 115.2 23,243 62.52 20.95 99.61 

1984 113.7 23,598 64.84 20.84 103.85 

1985 109.7 23,557 58.37 18.14 107.56 

1986 105.5 24,213 57.75 17.59 109.63 

1987 102.0 23.405 64.60 18.98 113.60 

1988 99.5 23,038 69.54 19.62 118.30 

a This CPI, originally based on 1967= 100, has been updated to the new series (1982-84= 100) 
using the conversion factor of 0.3338279. 

Source: Livestock and Poultry Situation and Outlook Report, Selected Issues. 
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Table 3. Annual Cattle on Feed in 7 and 13 States, 1974-1988. 

Cattle on Feed (7 states) Cattle on Feed (13 states) 
Total 

Number Placed Number Placed Beef 
Year on Feed on Feed 1\larketings on Feed on Feed .l\'larketings Slaughter 

- thousands of head - - thousands of head -

1974 9353 15869 17388 11352 19559 20898 36812 

1975 6369 18095 14988 8146 22010 18276 40911 

1976 8537 18976 18167 10619 22957 21867 42654 

1977 8213 20807 18710 10272 25082 22541 41856 

1978 8927 22593 20297 11135 26708 24321 39552 

1979 9226 19584 18818 11233 23923 22599 33678 

1980 8454 18346 17448 10399 22548 21306 33807 

1981 7863 17814 17268 9845 21929 21219 34953 

1982 7201 20251 18007 9028 24414 21799 35843 

1983 8316 19744 18700 10271 23776 22548 36649 

1984 8006 20767 18785 9908 24917 22540 37582 

1985 8635 19346 18989 10653 23366 22887 36293 

1986 7920 20035 19263 9754 23583 22856 37288 

1987 7643 21040 19410 9245 24894 22991 35647 

1988 8066 20584 19698 9769 24353 23339 35072 

Source: Agricultural Outlook, Table 16, Meat Animals, Selected Issues. ! 
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Table 4. Farm Value and Retail Price Percentages, 1974-1988. 

Choice Beef in Cents Per Pound 

Retail ~et Farm Farm - Retail Farm Value! 
Year Price a Value b Spread Retail Price 

1974 146.3 91.4 54.9 62 

1975 154.8 99.0 55.8 64 

1976 148.2 84.1 64.1 57 

1977 148.4 85.5 62.9 58 

1978 181.9 111.1 70.8 61 

1979 226.3 140.8 85.5 62 

1980 237.6 145.0 92.6 61 

1981 238.7 138.5 100.2 58 

1982 242.5 140.5 102.0 58 

1983 238.1 136.2 101.9 57 

1984 239.6 140.0 99.6 58 

1985 232.6 126.8 105.8 55 

1986 230.7 124.4 106.3 54 

1987 242.5 137.9 104.6 57 

1988 254.7 147.4 107.3 58 

Q Estimated weighted average price of retail cuts from Choice yield grade 3 beef carcasses. 

b Market value to producer for quantity of live animal equivalent to 1 lb. of retail cuts minus 
value of byproducts. 

Source: Agricultural Outlook, Table 8, Farm - Retail Price Spreads, Selected Issues. 
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Table 5. Market Prices of Live and Feeder Steers, 1974-1988. 

Choice Beef Steer I Feeder 
Steers Corn Price Steers 

Year (Omaha) (Omaha) a (Kansas City) 

($/cwt.) ($/cwt.) 

1974 41.89 13.9 37.88 

1975 44.61 15.8 33.91 

1976 39.11 15.3 39.39 

1977 40.38 19.9 40.18 

1978 52.33 24.8 58.78 

1979 67.75 28.9 83.08 

1980 66.96 25.4 75.23 

1981 63.84 22.2 66.24 

1982 64.22 26.5 64.82 

1983 62.36 20.6 63.71 

1984 65.34 21.6 65.28 

1985 58.37 23.3 64.56 

1986 57.75 31.0 62.79 

1987 64.60 41.0 75.36 

1988 69.54 31.5 83.67 

a Beef steer divided by com price ratio determines the number of bushels of corn equal in value 
to 100 pounds of live weight. 

Source: Agricultural Outlook, Table 16, Meat Animals, Selected Issues. 
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1.1 Cattle Production alld Marketing in Virginia 

Agriculture in the State of Virginia is very diverse. Beef production and the sale of cattle and 

calves leads all other agricultural cOIrunodities. In 1987, this cow-calf industry produced 25 percent 

($452 million) of the total gross [ann income of $1.792 billion dollars. The 1987 U.S.D.A. 

inventory report~d 1.70 million head of cattle in Virginia, ranking it 18th in the Nation (U.S.D.A., 

1988). Virginia cow herds are predominately an Angus base with a majority of the calves crossbred. 

Annually, about 65,000 head (10 percent) are ftnished and sold mostly to out-of-state packers 

(Reynolds, 1987). 

Virginia cattle are merchandized in several ways. Fed cattle are sold direct, in special sales, and 

in weekly auctions. Cooperative marketing of slaughter cattle dates back to 1937 when producers 

organized and pooled 2,000 head of fmished cattle, and sold directly to packers in the Baltimore, 

Maryland area. This effort raised the general price level for slaughter cattle steers from $11.00 to 

$13.00 per hundredweight (Bainbridge, 1987). 

Graded slaughter cattle sales have been organized in Virginia for more than fIfty years. In 1957 

a series of 5 sales was held at Fredericksburg, Virginia. As cattle were fmished out and became 

slaughter-ready, an additional sale would be scheduled. Four sales were conducted the same year 

at Richmond. A total of 1279 cattle were marketed averaging $19.82 per cwt. or $189.57 each. 

These efforts are still supported by the Virginia Department of Agriculture and Consumer Services 

(VDACS), and currently seven markets hold regularly scheduled slaughter cattle sales. 

In March 1969, the frrst teleauction sale for fed cattle was held at Dublin, Virginia. Cattle 

remained on the fann and were sold by carcass weight and grade (Litton, 1976). The Virginia Cattle 

Feeders Association holds teleauction sales every other week. 

Despite cooperative efforts of the Virginia Department of Agriculture and Consumer Services 

and the Virginia Slaughter Cattle Association, the marketing of fed cattle in Virginia still relies 

mainly on open outcry cash barn auctions. This system places the sellers at the risk of highly 
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variable cash price offers due to uncertainties associated with the number and enthusiasm of cattle 

buyers that may be present. 

In a paper on profit margin hedging of fed cattle in Virginia, Barton and Kenyon (1979) use 

actual farm cost data from 1972 through 1978 to analyze expected versus actual returns from 

various marketing strategies including hedging. They state that the cash market strategy was 

obviously the poorest perfonner of those compared having the lowest returns and the highest 

variation. The disadvantages of routine cash marketing are numerous and well cited. 

Profit opportunities in cattle are infrequent and often small in magnitude when they do occur. 

A contributing factor to this difficult situation is that Virginia slaughter cattle producers usually 

have no effective means of '1ocking-in" or establishing future prices for small groups of cattle during 

critical decision making periods when profitable prices are being offered. This decision making 

period involves purchasing 600 to 800 pound feeder cattle, feeding them for 1 00 to 150 days, and 

then selling 900 to 1200 pound slaughter cattle at a local cash market. As live cattle are not a 

storable commodity, they must be marketed promptly when they reach slaughter weight. 

Barton and Kenyon concluded that while routine hedging provided the lowest variation in cash 

returns several problems still remain. Using the commonly accepted industry practice of estimating 

basis as the average of the previous three years, they indicated that the difference between estimated 

and actual basis at the time of the cash sale is large. Thus, the difference between expected hedging 

results and actual hedging results are substantial. They suggest further research into the causes of 

basis variability with an objective of determining more accurate ways of forecasting basis. 

Hedging can reduce the variability of cash price if the basis is reasonably stable or predictable. 

However, hedging live cattle with the CME live cattle futures contract is not viable for most 

Virginia cattlemen for several reasons: 

1. The live cattle contract at the CME requires a deliverable pen of cattle weighing 40,000 pounds 

consisting of slaughter steers averaging 1,050-1,200 pounds per animal. This corresponds to 

approximately 36 of live cattle. Since slaughter ready cattle are often brought to market in very 

small lots, the CME contract is too large for many Virginia cattlemen to use. 
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In a 1976 Commodity Futures Trading Commission (CFTC) study, 25.4 percent of the 

responding agricultural producers from the eastern United States2 thought that their farm was 

too small to utilize futures contracts. Of this group, 51.7 percent were catagorized as having 

annual gross commodity sales of less than $40,000 dollars (67.7 percent under $60,000). TIlls 

size farm represents the majority of heef producers in Virginia. 

2. Virginia cattlemen often do not have a good understanding of futures markets and how to use 

them effectively. 

The CFTC study indicated that 38.1 percent of the producers from the eastern U. S. were not 

aquainted with futures contracts. The term" local basis" was not understood by over 77 percent 

of the producers, and, in addition, of those who had used futures markets, many live cattle 

producers experienced problems when contacting or interacting with brokers and in executing 

their marketing plans. Overall, 95.9 percent of the livestock producers surveyed did not or do 

not plan to use any type of forward contract to sell livestock. 

3. The GAO report3 on farmer's marketing practices states that the attitude of producers was a 

major hurdle to overcome in getting more to use advanced marketing techniques. Among the 

attitudes cited were: 

a. reluctance to try something new, 

b. reluctance to try something again after a failure, and 

c. reluctance to accept level prices over a period of time instead of trying to hit the peaks. 

2 Modified Standard Federal Administration Region 1-3: Connecticut. Maine. Massachusetts, New 
Hampshire, Rhode Island. Vermont, New York, New Jersey, Delaware. District of Columbia, Maryland, 
Pennsylvania, Virginia, and \Vest Virginia. 

3 GAO/RCED-88-78BR, March 1988, pg. 38. 
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4. All participants in the futures market are required to post margin money of approximately 5 

to 10 percent of the total value of the futures contract. Virginia cattle producers often have 

difficulty fmancing the initial margin required to open a futures account and encounter further 

fmancing difficulties posting maintenance margin when futures prices move against them. 

In theory, fmancing maintenance margin should not be a problem with bankers since, under 

a perfect hedge, the producer's net position after selling cash cattle and lifting the hedge will 

not have changed from the time the producer initiated the hedge. Heifner (1972) has argued 

that customer hedging reduces lender's risk through either a reduction in the probability of loan 

default or an increase in loan volume without increasing the probability of default. ivlany 

bankers, however, lack an adequate understanding of the mechanics of hedging and thus refuse 

to fmance additional margin money subject to margin account drawdown. There is also 

concern about liability if the bankers make any recommendation to producers regarding 

hedging. 

5. Hedging in a futures market involves trading the risk associated with a cattle producer's cash 

price changes for the risk associated with basis changes (GAO)4. Over time, the cash - futures 

price basis at a particular market may vary too much to allow an effective hedge of a particular 

lot of cattle. Profit opportunities are often eliminated because of the wide variation in the basis 

from the decision making period to the selling period. Possible reasons for basis variation 

include: 

a. cattle with different sex, weight, grade, and breed characteristics than the CME live cattle 

futures contract specifications; 

b. cash markets with different total volume of live cattle sold, varying number of cattle within 

lots sold, and varying types of cattle within an individual lot; 

4 U.S. General Accounting Office. Report to Congressional Committees. Commodity Futures Trading: 
Purpose, Use, Impact, and Regulation of Cattle Futwes Markets. GAO/RCED-88-30, November 1987. 
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c. the number and identity of buyers at different markets and behavioral characteristics of 

buyers present; and 

d. variation in the price of feed and other inputs over the duration of the hedge. 

A potential solution to this problem currently facing Virginia cattlemen is the fonnation of a 

forward pricing agency for feeder and slaughter cattle. The agency would offer cattlemen minimum 

price contracts (guaranteed forward "floor" prices) and could offset it's risk exposure using the 

futures or options market. These minimum price contracts would simply be contractual prices 

offered to the cattle producer for a given location and sale date at some time in the future. Virginia 

slaughter cattle producers would maintain ownership of the cattle throughout the feeding period 

and market their livestock as usual. Essentially, these contracts would be purchasable price 

insurance and would in no way limit cash market pricing opportunities. Cattle producers would 

only need to fInance the initial premiums involved in minimum price contracting, leaving the 

forward pricing agency to contend with basis risk. Presumably, the agency could assimilate enough 

cattle from "smalY' producers to hedge their exposure through the use of one CME live cattle futures 

contract or by purchasing a put option. An example will more fully explain the transactions 

involved. 

Suppose Carl Cattleman needs to realize a $70.00jc\V1. cash price to breakeven on his cattle. 

He usually sells only 10 to 15 head at a time so he does not bother with hedging in the futures 

market. Thus, he decides to contact a forward pricing agency. It is August and he has 10 head of 

Angus steers that weigh approximately 900 pounds now and will fmish out in October at 1100 

pounds and grade Choice #3. Carl usually markets his fed cattle at the Harrisonburg, Virginia 

livestock market. The present CME live cattle futures contract for October has been trading around 

$74.00. If the forward pricing agency assumes the October basis for this particular lot of cattle, sold 

in Harrisonburg, will be negative $4.00 (four dollars "under" the futures contract price), then the 

expected cash price would be $70.00. The agency could then buy a $74.00 live cattle put option 

contract and, after adjusting it with the negative $4.00 basis, could offer a minimum price contract 
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(cash price floor) of $70.00/cwt. to Carl Cattleman. Table 6 displays the possible outcomes of 

Carl's minimum price contract. 

Table 6. Comparison of Minimum Price Contract Possible Outcomes. 

Expected Outcome Actual Outcome 

:\Iarket Unchanged Cash Down I Cash Up 

Futures $74.00 $74.00 $74.00 $74.00 

Cash $70.00 $70.00 $65.00 $75.00 

Basis -$4.00 -$4.00 -$9.00 + $1.00 

Basis 
Error $0.00 $0.00 -$5.00 + $5.00 

If the cash price turns out to be $70.00 (basis = -$4.00 as expected) then the cattleman receives 

what he expected in the market. If the cash price declines to $65.00 (basis = -$9.00), Carl 

Cattleman receives $5.00 less than expected in the local cash market. However, the minimum price 

contract guarantees a floor price of $70.00 and therefore, Carl has a claim with the forward pricing 

agency for $5.00 per hundredweight. On the other hand, if the cash price realized in the cash market 

is $75.00 (basis = + $1.00) then Carl Cattleman receives more than expected from the cash market 

and has no claim with the forward pricing agency. However, the cattleman does receive the benefit 

of being guaranteed a positive outcome throughout the period of uncertainty prior to the local 

auction or special graded sale. 

If the forward pricing agency is correct in assuming a negative $4.00 basis and thus the actual 

basis is equal to the expected basis for this particular situation, then the actual cash price will equal 

the expected cash price. No basis error has occurred. However, if the basis is not estimated 

correctly, a negative hedging outcome may result for the agency. Since the forward pricing agency 

is assuming the basis risk in this contract, through hedging a large number of small producer's cattle, 

their exposure to variable basis could prove to be expensive. In effect, when actual basis is more 
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negative than anticipated, they would have to pay the difference between the estimated and the 

actual basis. However, if the agency understood the basis behavior in various markets and across 

several characteristics, theoretically they would not have any basis error, and could therefore operate 

profitably with positive hedging returns. This example concludes with a very important question 

for both Carl Cattleman and the forward pricing agency. 'Vhat is the appropriate basis adjustment 

which brings the local cash market prices in line with the standardized CME futures contract price? 

Furthennore, what happens if Carl misjudged the weight or grade of his fmished cattle? 

It is critical for the forward pricing agency to know the schedule of premiums and discounts, 

and the basis, necessary for adjusting the futures or option price offer. The analysis of local cash 

price minus CME futures price basis is essential to the reduction of uncertainty associated with 

these minimum price contracts. It is therefore imperative that a forward pricing agency know in 

advance the affects of various conditions in the marketplace upon live cattle basis. In order for this 

agency to operate effectively, basis variation must be sufficiently explained so that such an agency 

could be economically viable. 

1.2 Probleln Statenlent 

No feasible, effective, or widely trusted means exist for most Virginia live cattle producers to 

lock-in profit opportunities when they arise. A potential solution would be the fonnation of a 

"forward pricing agency" for cattle. Such an agency would allow producers to lock-in profit 

opportunities by offering minimum price contracts in live cattle sirnilar in method to how country 

elevators offer forward cash contracts in grains and oilseeds. Such forward contracts would allow 

Virginia cattle producers to lock in future pricing opportunities for small lots of cattle without 

interacting with a broker and without posting margin. The fact that only 13.8 percent of the farmers 

questioned in the region are keeping track of commodity futures market developments makes 

forward contracting with a "third-party" agency even more attractive (CFTC, see footnote 2). 

CHAPTER ONE: Introduction 15 



In order for such an agency to operate properly, basis variation must be explained accurately 

to ensure continued operation, while offering producers the opportunity to establish a guaranteed 

forward price during their limited decision making period. Ernst (1989) estimated basis for feeder 

cattle in Virginia and other studies have attempted to analyze cattle basis in various regions of the 

United States. However, no available set of basis infonnation or basis models currently exist which 

adequately explain the variation in live cattle basis in Virginia. Infonnation on basis behavior and 

explanatory basis models are needed to facilitate the understanding of historical basis behavior. A 

knowledge of the various elements affecting basis would assist an agency which offers forward 

pricing opportunities to live cattle producers. Furthennore, understanding basis behavior in 

Virginia live cattle markets is essential if a pricing agency is to make accurate predictions of basis 

in future time periods. 

1.3 ()bjectives 

The general objective of this research is to model and explain the historical variation in 

Virginia slaughter cattle cash - futures price basis. Specific objectives include the following: 

1. Identify relevant economic variables which affect the level and variability of slaughter cattle 

basis in Virginia to provide a sound framework for model estimation. 

2. Develop explanatory basis models for Virginia slaughter cattle according to specific differences 

in sex, weight, year, grade, breed, market location, order of sale of a particular lot sold, lot size, 

number of cattle in a particular sale, and a seasonal indicator variable. 

3. Evaluate the level of risk taken on by an agency offering forward pricing contracts which are 

established using estimated basis models. 
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1.4 Hypotheses 

Research into to the nature of slaughter cattle basis could provide the information necessary 

for a more complete understanding of historical basis relationships, permit the accurate estimation 

of basis in future time periods, and thus allow the attainment of beneficial forward pricing results. 

The following general postulates are olTered: 

1. The estimation of explanatory models of basis across sex, weight, year, grade, breed, market 

location, order of sale of a particular lot, lot size, number of cattle in a particular sale, and 

seasonal differentials would establish a foundation for understanding historical slaughter cattle 

basis behavior in Virginia. 

2. A complete understanding of historical slaughter cattle basis relationships in Virginia would 

allow the estimation of slaughter cattle basis in future time periods. 

3. If explanatory models could be estimated with a high degree of accuracy, Virginia cattlemen 

may be able to hedge slaughter cattle effectively. Furthermore, a forward pricing agency may 

be able to offer guaranteed minimum price contracts to cattle producers with little risk. 

Producers could then take advantage of forward pricing opportunities and lock-in profits when 

they are available. 

1.5 Procedure 

The procedure necessary to achieve the desired objectives is outlined in this section. A 

literature review in Chapter two serves as a foundation of previous theoretical and empirical 

knowledge concerning cash and futures price relationships for cattle. Chapter three will review the 

critical factors pertaining to cash - futures price basis for non-storable commodities. A preliminary 
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analysis of the raw database in Chapter four will provide a background and understanding of 

relevant cattle numbers, and average historical basis. In addition, the economic variables affecting 

basis will be discussed and developed into an econometric model for explaining basis. In chapter 

five, the preliminary and fmal model results of the explanatory basis models will be discussed and 

basis patterns will be analyzed with respect to weight, breed, grade, lot order, and season. Finally, 

Chapter six will include a summary of the major results, conclusions, implications for Virginia 

cattlemen, and suggestions for future research. 

This study will analyze the historical differencial relationship between cash and futures prices 

of slaughter cattle at local Virginia markets. The basis for Virginia slaughter cattle will be calculated 

using cash price data recorded from special graded slaughter cattle sales at markets throughout 

Virginia and relevant daily closing futures prices from corresponding live cattle futures contracts at 

the Chicago Mercantile Exchange. Basis will be calculated for a specific set of slaughter cattle 

according to differences in sex, weight, year, grade, breed, market location, order of sale of a 

particular lot, lot size, number of cattle in a particular sale, and a seasonal indicator. Cash and 

futures prices used in calculating basis span the time period from January I, 1974 through 

December 31, 1987 inclusive. Ordinary Least Squares will be used to estimate the explanatory 

models of basis for each market as previously specified. 

Econometric models will be estimated in a manner appropriate for the timely evaluation of 

basis in future time periods. An analysis of risk will include statistical evaluation of basis error 

associated with simple averages, explanatory models, and quantification of possible outcomes 

resulting from the use of such models. 
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CHAPTER TWO: Literature Review 

2.0 Introductioll 

Live cattle basis research is a narrowly defmed region of study within the area of non-storable 

agricultural commodities. Due to this specific field of study, only a limited quantity of literature 

exists specifically relating to live cattle basis theory. As a result, literature reviewed for this research 

includes not only literature primarily referring to live cattle basis variation, but also literature 

concerning variation in non-storable commodities related to live cattle and literature concerning 

variation in both the cash price element and futures price element of live cattle basis. 

Literature reviewed includes analyses of delivery period and pre-delivery period live cattle basis. 

In addition, literature related to the effect of the order of sale of a particular lot of cattle, and the 

size of a particular sale on cash price detennination will be reviewed. These various areas of 

research, when combined, will help to provide continuity among the major aspects of this study. 

2.1 Previous Basis Research 

Leuthold (1979) developed a model explaining basis variation in live cattle according to factors 

which affect cash price via shifts in the supply of live cattle across time. He contends that cash 

prices are a result of the current supply/demand conditions and futures prices are a result of the 

expected supply/demand conditions. Consequently, the difference between futures and cash prices 
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is an indication of the expected movement in cash price over time, which will occur because of 

shifting demand and supply conditions. Leuthold then states that the basis for a non-storable 

commodity can be positive or negative depending upon whether cash prices are expected to rise or 

fall.S The time span considered is less than seven months, therefore, Leuthold assumes that the 

current (cash) demand and expected (futures) demand functions are constant. 

By substituting both current and expected price-dependent supply equations into the basis 

equation, basis becomes a function of current supply, expected supply, and other variables. The 

basis, therefore, is primarily a function of the expected shifts in supply. 

Leuthold accounted for seasonality by using three dummy variables representing the last three 

quarters in the year. Initially, he found that monthly seasonality dummy variables offered no 

advantages over quarterly variables. The resulting eight-variable model incorporated slaughter 

cattle numbers, cattle on feed, cash com prices, cash feeder steer prices, and cash slaughter steer 

prices. Leuthold obtained good results when explaining basis variation in distant contract months. 

For models two- and seven-months distant he explained between 78 percent and 90 percent of the 

variation in live cattle basis. This confmns his hypothesis that most of the price difference would 

result from shifts in supply. However, delivery period results were rather poor as the models could 

explain only 26 percent of the variation in live cattle basis incorporating nearby futures. 

He claims the basis is more random and difficult to explain during delivery since cattle traded 

in the cash and futures markets become nearly interchangeable at the delivery point and the 

difference between the prices reflects short run conditions including liquidity of the markets. The 

most significant variables in determining basis for the nearby futures were cash com prices (positive 

relationship), cash slaughter steer prices (positive relationship), and cash feeder steer prices (negative 

relationship). Based on Leuthold's results, additional factors other than cattle supply and 

seasonality apparently affect basis for nearby maturing futures. 

Tomek (1980) modified Leuthold's model in an effort to strengthen and simplify it. He 

combines the coefficients of Leuthold's dummy variables with the base period intercept coefficients 

5 This discussion. however. has looked at only price differences over time. and has not concerned itself with 
geographic price differences which adds another dimension to the basis. 
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to get estimates of the intercepts by quarter. The cash price coefficient is derived by rearranging the 

original equation. Tomek reports that the resulting basis tends to be larger the more distant the 

futures, which is consistent with the concept of narrowing basis as contract maturity approaches. 

Tomek's second and third quarter intercepts differ significantly from the fIrst and fourth quarter in 

the equations for the more distant futures. But, since cash and futures prices have a zero relation 

for the distant futures, the significant seasonality in the basis may be attributed to movements in 

spot (cash) prices, therefore, he claims it is not necessarily true that the futures prices behave 

seasonally. His model supports the view that spot and futures prices move independently, at least 

for more distant futures contracts. 

Price, Morgan, Dayton, and McCoy (1979) state that it is the nearby basis, defmed as the last 

eight weeks of a futures contract, that is the most critical for hedging because of the underlying 

assumption that hedges are placed in the nearest contract following expected sale date. The major 

focus of their study was to isolate and compare nearby basis magnitude and movements at four 

commercial feedlots in Kansas from January 1, 1972 to December 31, 1976. 

They divided the nearby period into two sub-periods: ( 1) the delivery period, defmed as the 

last three weeks before expiration of a contract; and (2) the non-delivery period, encompassing the 

fIve weeks immediately prior to the delivery period. Thus, the differences in basis behavior was 

isolated for the period when arbitrage was possible, the delivery period, compared with the period 

when it was not, the non-delivery period. 

The objectives set out by Price, Morgan, Dayton, and McCoy were to determine if basis 

movements were consistent from year to year; to isolate any seasonality in the basis and significant 

differences in the nearby basis between contract delivery months; to test for basis differences in 

delivery and non-delivery periods (January contract); and to determine if location within Kansas 

had an influence on basis behavior (non-delivery point hedging). 

The data, gathered from four regional feedlots, included sale prices, average weight, number 

of head, and the date of the sale. From these data, they computed a weighted weekly average price 

for each location during the fIve years examined. Only infonnation on the sale of steers was 

available. Furthennore, the data set did not include grade specifications. The authors acknowledge 
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that in some respects the lack of grade data may appear to be a shortcoming of the study as it is 

not known whether cattle ,,,,ere of deliverable grade according to futures contract specifications or 

whether grades were similar from location to location. However, feedlot operators estimated that 

75 to 80 percent of all steers sold would grade Choice~#3. Price et al., do note that cattle of 

nondeliverable grades may be successfully hedged if the applicable basis is consistent. 

They used weekly average cash quotations for 900-1100 pound steers from the Omaha tenninal 

market to provide a base for comparative purposes for basis behavior at a par delivery market. The 

authors then computed weekly average closing prices from the live cattle contracts on the Chicago 

Merchantile Exchange for the nearest delivery contracts throughout the study. Thus, they 

detennined a weekly basis for each of the four locations much in the same way as Vollink and 

Raikes did in 1977. For analysis, the authors used a least squares procedure for four-way analysis 

of variance to test the null hypothesis of no significant difference in the basis due to independent 

effects which included year, contract period (delivery versus non-delivery), and location. 

Price et al., found the year effect on the variation in magnitude to be highly significant, thus 

indicating a high degree of basis movement over the span of the study. The time period 1972-1976 

did include significant governmental interactions in the livestock industry and a major tum in the 

cattle cycle. They concluded that the October live cattle contract tended to show the least negative 

basis and the June live cattle contract the most negative. This apparent seasonal pattern is in 

agreement with Schaefer's (1974) research, in which he found August and October basis to be the 

least negative. 

They found the largest significant difference was among feedlot locations. Although not 

supported by empirical investigations, the authors suggested that the wider basis was the result of 

lower cash prices because of less packer competition. The study indicated that there were no 

significant differences in mean levels of the basis in delivery and non-delivery periods. However, 

there was less variance in the basis during the delivery period, which the authors declare, may point 

to the desirability of (1) expanding the number of contracts to each month, and (2) figuring a more 

conservative basis for cattle to be finished in a non-delivery period to reduce the chances for hedging 

losses. 
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Vollink and Raikes' (1977) analysis focuses on the detennination of par-delivery-point basis 

during the delivery period of a live cattle futures contract. They derive supply and demand 

functions and equilibrium conditions for the cash and futures markets, and then proceed to an 

estimable reduced-form equation for the equilibrium basis in the delivery period. 

Empirically they examine the hypothesis that the absolute value of the par-delivery-point basis 

does not exceed transactions costs during delivery periods for live cattle contracts. Transaction 

costs are defmed as being approximately equal to brokerage fees, and were estimated to be $0.10 

per hundredweight. The basis values used in testing the "transactions cost" hypothesis were 

calculated by subtracting the midpoint of the closing price range for choice 1000-1200 lb. steers at 

the Omaha tenninal market from the closing price of the maturing CME live cattle futures contract. 

In the examination of 13 contracts, Vollink and Raikes found that par-delivery-point basis for live 

cattle fluctuates considerably during the delivery period and often differs from zero by more than 

the transaction costs associated with arbitrage. 

Empirical results from the reduced-form equation suggest that price expectations of speculators 

do have an impact on delivery-point basis for live cattle. After detennining that the October 

contracts were significantly different and could be separated, based on an F-test, they found that 

price expectations explain nearly 40 percent of the basis variation in the "full" data set, and nearly 

90 percent in the October data set. Furthermore, they found that the time path of the basis in the 

delivery period is stable and nonoscillatory, and that basis converges toward a value of $0.36 per 

hundredweight, which is substantially larger than the estimated transaction costs of $0.10 per 

hundredweight. 

They conclude that "several factors may account for the remaining part of the basis variation, 

but risk associated with delivery and arbitrage may be an especially important factor. II As basis 

variability diminishes, the attractiveness of hedging to potential hedgers increases, Vollink and 

Raikes suggest several means to reduce basis variability. These include (a) more objective criteria 

and procedures for detennining whether delivered live cattle meet contract specifications, (b) 

establishing a basis reporting service, and (c) the introduction of basis futures contracts which would 
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provide hedgers the opportunity to fix the basis in advance in a specified cash market during a 

specified period.6 

Garcia, Leuthold, and Sarhan (1984), emphasize the importance of understanding basis risk 

and developing management strategies to cope with this problem. They argue that basis 

fluctuations should be viewed in terms of a systematic, predictable component, and an unsystematic 

or risky component. lbe authors attempt to measure short·term, within contract basis risk (the 

unsystematic component of variation in the basis over time) for selected livestock markets. The 

data included daily basis for live hogs and cattle from Sioux City, Omaha, Interior Iowa, East St. 

Louis, and Peoria. The Omaha market was chosen to be the par market for cattle. 

Daily basis was calculated beginning nine months from maturity for December and June 

contracts from the period 1970 to 1979. These nine month series were then subdivided into three 

month periods for examination of short-term fluctuations. Garcia, Leuthold, and Sarhan use the 

variate difference approach to isolate the components of the time series. They propose that once 

the systematic component has been eliminated through fmite differencing, it is possible to assess the 

magnitude and the patterns of factors influencing basis risk. The authors claim the advantages of 

this approach are that it does not impose a rigid set of assumptions about the structure of the 

systematic component other than it is smooth and that it is applicable for rather short time periods. 

In short, the basis level does not change much over short time intervals. 

The results of the variate difference analysis reveal that, typically, higher orders of differencing 

were required to isolate the unsystematic component of the hog basis relative to the cattle basis. 

Sixty-three percent of the December cattle time series were reduced to their unsystematic 

component by taking frrst differences, while only thirty seven percent of the December hog time 

series were reduced to their unsystematic component. 

The authors suggest that the variables affecting basis reflect either short-term patterns in the 

futures price series, or long-term patterns in the cash price series. They hypothesize that increased 

variance in futures prices may cause short·tenn price fluctuations and, thus, represent increased risk. 

6 This suggestion is equivalent to a forward pricing agency (third-party) offering minimum price contracts, 
and thus effectively fixing the basis in advance for the cattleman. 
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Garcia, Leuthold, and Sarhan use a livestock cycle variable and the consumer price index to 

represent the affect of long-term price fluctuations on the unsystematic (random) portion of basis. 

They hypothesize that the livestock cycle variable has a negative relationship with price, and basis 

variability, as low cycle ratios are correlated with relatively high prices, thus, introducing higher 

variability. They further hypothesize that the CPI has a positive relationship as the rising CPI "has 

led to larger basis variability and perhaps a larger unsystematic basis component". 

Garcia, Leuthold, and Sarhan explained 44 percent of the residual variation in June cattle and 

50 percent of the residual variation in December cattle. However, the results of their regression 

analysis are mixed with many variables being statistically insignificant. They state that little 

difference could be found in the unsystematic basis component at different market locations, and 

that their evidence does not seem strong that basis variability for livestock changes much as the 

contract approaches maturity. 

The authors conclude that there is more basis risk when cash prices and the CPI are high as 

well as during periods of higher futures market variability. They suggest that producers and traders 

should be alert to indicators, such as relative price level, and both futures and cash price patterns 

in the short and long run to permit the identification of within-contract basis risk. 

Schaefer (1974) compared various hedging strategies for live cattle and live hogs in Iowa using 

the Omaha market for live cattle delivery and Peoria for live hogs. He analyzed the seasonality and 

expiration aspects of live cattle (and live hog) basis between 1965 and 1972. His results indicate a 

seasonal pattern in live cattle basis with August and October being the low months and February 

and December basis being the relatively higher. In a study of basis variability of live cattle ,at 

selected Kansas markets, Price, l\10rgan, Dayton, and McCoy (1979) found similar results. 

Schaefer asserts that the basis fluctuates quite substantially, not only from year to year and 

contract to contract, but within a contract. He indicates that Wildermuth and Gum (1970) suggest 

that expiration date basis should theoretically be zero. However, this outcome is seldom ever 

achieved due to such factors as time, location, weight, quality, and risk associated with delivery. 
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Schaefer then tests his hypothesis that if proper weight and quality cattle are delivered during 

the delivery period, arbitrage will cause the basis to equal zer07 • This delivery period basis model 

was estimated using Ordinary Least Squares (OLS). The author contends that basis for a given 

contract on a given day is a function of the previous day's basis, a delivery period dummy variable, 

and a linear trend variable. He states that the lagged basis is important as the futures price is limited 

in the amount that it can change from day to day, and the cash price generally moves very little 

from day to day. The delivery period dummy variable was used to examine the time-to-delivery 

aspect, and the linear trend variable was included to test the hypothesis that basis changes from year 

to year. 

Schaefer's results indicate that the basis coefficients across different delivery months are not 

equal, thus rejecting the basis converging to zero hypothesis. A possible explanation is that 

constant quality cattle may not have been delivered. A delivery period analysis resulted in the 

acceptance of his second hypothesis, that arbitrage is not a factor during the delivery period and 

thus the basis during the delivery period is equal to the basis during the rest of the contract period 

for the six live cattle contracts tested. Finally, the December live cattle contract was the only 

contract which suggested a linear trend in basis from year to year. Thus, using a one-day lagged 

model, Schaefer explained between 68 and 79 percent of within delivery period basis for the 

February, April, June, August, October, and December contracts between 1965 and 1972. 

U sing a set of frrst-order difference equations, Schaefer further analyzes delivery period basis. 

The results indicate that in only two contracts (June cattle and February hogs) the basis converges 

towards zero. Schaefer states this analysis suggests that arbitrage is not adequately drawing cash 

and futures prices together during the delivery period. However, factors previously outlined could 

indeed maintain a spread between cash and futures prices. Schaefer considers two possible reasons 

for this disparity. Difficulty during delivery may arise, such as grade and qUality differences, or the 

number of head required. He suggests a second possible explanation might be that the number of 

7 This test may be specified incorrectly as Purcell and Hudson (1986) state that in a par delivery market, 
the basis would tend to be between zero and the cost of delivery in a risk free setting. They assumed this 
cost to be $1.50 per hundredweight. Furthermore, the observed range of the basis will be wider than the 
zero to -$1.50 range to the extent there is risk present in the delivery process and participants discount for 
that risk. 
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livestock hedged, and thus deliverable, is not sufficient relative to the number of futures contracts 

outstanding, thus causing less than optimal arbitrage conditions. 

Schaefer then estimates basis equations for each of the last six days prior to expiration of a 

contract using a dummy variable setup for the contract month, and a ~ime trend variable. These 

equations were used in his hedging analysis as the earlier equations were unsuitable for forecasting 

more than one day ahead due to the lagged dependent variable. Schaefer explained between 31 and 

48 percent of the variation in delivery period basis during the last six days of trading for live cattle 

contracts. 

Bobst and Davis (1980) examine the destabilizing effects of basis variability in an analysis of 

production hedging revenues for feeder cattle. Their within-contract results indicate that variability 

in the basis relationship between cash prices and maturing futures contracts was so large as to cause 

hedging revenue variances to be significantly larger than corresponding cash price variances. 

The authors state that futures markets allow goods in production to be forward priced, and 

indicate that their use could also stabilize revenue. Samuelson (1965) notes that the ability to 

reduce revenue variability arises from an inverse relationship between futures contract price variance 

and distance from the contract date. Futures price variance has been found to increase over the life 

of a contract until it equals the commodity's spot price variance at or near maturity. Tomek and 

Gray (1970) observed this effect in Maine potatoes and others have found similar results in feeder 

cattle across contracts. However, Bobst and Davis state it is "within-contract" variability that is 

most critical to the occasional or selective hedger, and that variance measurements have not yet 

been conducted within individual feeder cattle contracts. 

The authors outline differences between selective and routine hedging and demonstrate that 

through limited use, the selective hedger is most susceptible to within-contract variations. They 

then examine a hedging revenue function, decompose it to price variance and covariance terms, and 

discuss the "perfect hedge". The convergence of spot and futures prices at maturity, as measured 

by the covariance between the cash price and the end of hedging period futures price, is the critical 

component. If convergence is exact, variance and covariance terms will cancel out and hedging 
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revenue variance equals futures price vanance at the time the contracts were sold, thus no 

uncertainty exists and expected hedging return equals actual hedging return. 

Bobst and Davis suggest that if the futures selling price (short) variance is less than cash price 

variance, revenue will be stabilized within individual contracts. This result does not depend on the 

quality of the futures price as a forecast of individual prices. The key to a useful hedge is that there 

is a constant differential (covariance cancels) between cash price and end of period futures price. 

The authors proceed to examine variance across contracts with an additional variance term, 

and then combine the two to analyze total contract variance (within and among-contract). Their 

data consisted of all feeder cattle contracts from March 1973 through September 1977 (33 

contracts). Choice feeder steer cash prices in the 500-600 and 600-700 pound weight ranges were 

chosen as they were closest to delivery specifications. Delivery called for 42,000 pounds at Omaha 

and Oklahoma City with par being Omaha and a 0.50 cent per hundredweight discount at 

Oklahoma City. They focused on a 20 week hedge as it appeared to be "at the boundary of 

statistical significance for total hedging revenue variance effects". \Veekly hedging revenues were 

measured using V.S.D.A. weekly cash price quotes and closing futures prices on a randomly chosen 

day (Tuesday). Bobst and Davis state that marketings in a given contract ran from the 21st of the 

month preceding a delivery month through the 20th of the delivery month. 

Their results suggest that routine 20-week hedges over the study period would have reduced 

revenue variation significantly compared to cash marketing. They found that within-contract 

hedging revenue variances were significantly greater than corresponding cash price variances. Thus, 

the expected outcome of anyone given hedge would have tended to destabilize feeder cattle 

marketing revenues for that period. These results apply only for the delivery period. The reported 

cause of revenue destabilization was poor basis performance in maturing contracts. 

Bobst and Davis reiterate the concept in which arbitrage forces cash and futures to converge, 

at least to some constant differential, thus, resulting in little or no variability. They found that basis 

measured across contracts approached this theory (cash/futures correlations were 0.97 to 0.99 

compared to the theoretical 1.00). However, within-contract convergence was much less exact. 

\Vithin-contact basis variances were large relative to their component price variances, and 
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correlations were low (0.67 to 0.73). The authors cite Vollink and Raikes (1977) similar fmdings 

of poor basis behavior in the live cattle contract. A high perceived risk in delivery and arbitrage 

may lead to poor basis performance in both feeder and live cattle contracts. 

Bobst and Davis conclude that a defmite destabilizing effect is found when hedging with 

individual feeder cattle contracts. They state that the producer, who is usually a one time per year 

hedger, will not easily perceive this problem. The results of one time use ignores possible alternative 

outcomes from ~or f1uctuations in marketing dates. Furthermore, only a large producer with 

several contracts and marketings on different dates would directly experience within-contract basis 

variation. Smaller producers could perceive it only by comparing prices on various marketing dates. 

They state that most producers must utilize selective hedging techniques as none are large enough 

to have the volume to hedge continuously. Although it may not be detected, however, the more 

selective the hedger, the greater the within-contract variability relative to the total. Finally, they 

state that ways and means need to be discovered to reduce basis variability in cattle futures markets. 

In a paper on the cash - futures price relationships for live beef cattle, Ehrich (1969) analyzes 

the various factors that pertain to pricing efficiency. He begins by retracing the principles of 

storable commodity price theory, mainly that cash - futures price spreads are a function of current 

inventories for armually produced, storable commodities. Hedging, in reaction to the market 

determined price of storage, is the mechanism by which stocks are allocated into or out of storage 

over time. Such hedging is competitive arbitrage that tends to force cash and futures prices into a 

relationship consistent with the supply and demand for storage (Working, 1953). Ehrich then 

examines Paul and Wesson's (1967) concept which includes prices for services other than storage, 

such as feeding livestock. He states that Paul and Wesson did not adequately explain the behavior 

of price spreads, nor did they consider other important factors including the relationship between 

prices of feeder cattle and live cattle futures prices. 

Ehrich proceeds to outline the demand for feeder cattle in which the quantity of feeders placed 

on feed is a function of fed cattle prices, feed prices, feeder cattle prices, and prices of other factors 

of production such as corn. He summarizes by stating the short run demand for feeder cattle was 
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evident in feeder cattle price adjustments to expected fed cattle prices and feed prices, while quantity 

demanded was largely a function of growth in feedlot capacity over the longer run. 

In analyzing the cash and futures price relationships, Ehrich assumes that producers view 

current fed cattle prices as the best estimate of expected prices, and that purely competitive 

conditions prevail. He discusses the equilibrium conditions in the beef cattle feeding industry in 

which the price of fed steers times their weight minus the price of feeder steers times their weight 

minus the total costs of feeding both fed and feeder cattle (including a "nonnal" profit) will give a 

zero net return (equal zero) in the long run equilibrium. 

Ehrich suggests three results of this theoretical equation. First, he states that if equilibrium 

forces are active, a change in the price of fed cattle will cause the prices of feeder cattle to change 

in the same direction, given the beginning weight of feeder cattle (600 pounds) and constant costs 

of gain. Second, if the price of fed cattle, weight of fed cattle (1000 pounds), and the weight of 

feeder cattle are given, a change in costs will require the price of feeders to change in the opposite 

direction. Third, if the price of fed cattle, their weight, and costs are held constant, heavier weight 

feeder cattle will receive a lower price than lighter weight feeder cattle. 

Ehrich then manipulates and simplifies his original equation to provide a more clear evaluation 

of the relationships among prices in equilibrium. After assuming that the weight of fmished steers 

is 1000 pounds and the weight of beginning feeder cattle is 600 pounds, the equation becomes: the 

price of fed cattle minus the price of feeder cattle equals negative two-thirds times the difference 

between the price of fed cattle and costs. Thus, given the assumed weights, the spread between fed 

cattle prices and feeder cattle prices will be negative if the price of fed cattle is greater than total 

costs. If the total costs of feeding are greater than the price of fed cattle, then the left side of the 

equation (P fed - P feeder) will be positive. He states that the price of feeder cattle will increase 

at a greater rate than the price of fed cattle, so as the price of fed cattle increases, the left side of the 

equation will become a larger negative number. As costs increase, the left side becomes a smaller 

negative number and eventually becomes positive. 

Finally, Ehrich substitutes the current live cattle futures price for the price of fed cattle. This 

results in an equation that describes the forces that affect the cash - futures price spread for beef 
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cattle, given that the quantity of feeder cattle placed on feed is not appreciably affected by expected 

prices. In other words, given that prices of feeder cattle adjust to expected prices of fed cattle, while 

feeder cattle placements depend primarily on feedlot capacity. He states that the fed cattle futures 

price is the market determined expected price of fed cattle for delivery at a specified future date. If 

this price is sufficiently high relative to current feeder cattle prices and costs of feeding, the cattle 

feeder may sell futures as a hedge, thus locking in a profitable situation. Concluding this conceptual 

argument, Ehrich asserts that such action by many producers acts as competitive arbitrage, 

theoretically forcing the spread between cash and futures prices to reflect costs of feeding as 

indicated in the fmal equation. 

Ehrich then examines his hypotheses with empirical tests. However, he notes that live cattle 

futures had been trading for a very short time (three years) at the time of analysis, thus the evidence 

is not sufficient to prove ( or disprove) the hypotheses. His data cover the initial live cattle contract 

offering, January 1965 through November 1967. As a measure of costs, he uses a typical combelt 

feeding program. The feeder cattle price is measured as the weekly average price of choice 550-750 

pound Omaha steers. Futures prices used are weekly average live cattle futures contracts six months 

forward, discounted $0.75 per hundredweight to obtain an Omaha price. 

Ehrich states that his results suggest three important facts. First, cash - futures spreads and 

feed costs were apparently unrelated during the time period January 1965 through February 1966, 

perhaps because of light trading in the initial contract months. Second, he states that the cash -

futures spread was negative in all months except three during the later time period, March 1966 

through November 1967. This is consistent with his previous assertion that if fed cattle futures 

prices exceed total per hundredweight costs of feeding, then the eqUilibrium mechanism will force 

the price of feeder cattle above the expected price of fed cattle, given constant beginning and ending 

weights. Thus, feed costs were generally below the expected price of fed cattle. Ehrich's third 

fmding is also consistent with the theoretical equation. The cash - futures spread is less negative 

as feed costs increase. Furthermore, the cash - futures spreads become increasingly negative as 

futures prices increased relative to costs of gain. The au~hor warns that any conclusions regarding 
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the relationship between cost levels and cash • futures spreads should be made with caution. The 

cost data used may not represent true industry cost levels. 

Ehrich then analyzes short term price behavior in live cattle futures. He states that at any given 

point in time, market prices will tend to be in disequilibrium, owing to random disturbances such 

as new market information, and will be changing in response to such information, presumably in 

the direction of equilibrium. He then conducts a partial test of the hypothesis that cash - futures 

price spreads adjust toward a 'breakeven# relationship in a direction proportional with its 

dislocation from the breakeven or equilibrium point in a previous time period. Gross returns per 

hundredweight are compared for feeding cattle, as indicated by the cash - futures price spread minus 

variable costs of feeding, to weekly changes in cash and futures prices during the following month. 

He found that when monthly average returns were lows, feeder cattle prices declined by an average 

of $0.40 per cwt. during the following four-week period. Feeder cattle prices increased by an 

average of $0.16 and $0.46 per cwt. during the four weeks following months of medium and high 

returns, respectively. Futures prices were found to rise following low return months and decline 

following high profit months, but the average change was not significantly different from zero. 

The author concludes that, while the data are rather limited, the results suggest there is a 

tendency for feeder cattle prices to adjust toward equilibrium. However, adjustment in live cattle 

futures prices was less consistent with the hypotheses. Ehrich states that the evidence shows clearly 

that competitive forces tend to cause feeder cattle prices to adjust relative to the relevant futures 

price in a manner consistent with the assumptions of pure competition, given uncertainty regarding 

future events. Thus, he indicates that periods of disequilibrium tend to be followed by adjustments 

toward competitive equilibrium. 

In conclusion, Ehrich states that demand for feeder cattle is reflected in the adjustment of 

current feeder cattle prices to expected fed cattle prices, costs of feed, and changes in available feeder 

cattle supplies. Current placements on feed tend not to respond to price relationships, but are 

governed in the short run by feedlot capacity. These structural demand characteristics for feeder 

8 Ehrich defines the range of monthly profit levels as follows: Low = ·$5.46 through + $4.37 per head, 
Medium = + $8.40 through + $14.24 per head. High = + $16.05 through + $32.62 per head. 
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cattle provide a framework for construction of a theory of cash - futures price relationships for beef 

cattle. He asserts that cash prices of feeder cattle are tied by economic forces to prices of live cattle 

futures contracts. Particularly, the cash - futures price spread is the market price for cattle feeding 

service, and as such coordinates decision making in the industry. However, Ehrich continues, 

unlike storable commodities where cash - futures spreads signal adjustments in quantity stored, it 

is not expected that quantities placed on feed will adjust to cash - futures price spreads for beef 

cattle. Rather, the price of feeder cattle will adjust to expected fed cattle prices which are 

determined by inventories of available feeder cattle and expected demand. Finally, he suggests that 

a more efficient adjustment of feeder cattle prices to feeding costs and price expectations is possible 

through the existence of futures markets for live cattle. 

2.2 Examining the Live Cattle Futllres Market 

Taylor and Leuthold (1974) examine the live beef cattle futures contract and its effect on the 

variability of cash cattle prices. This work is an extension of Powers (1970) research in which the 

variate difference method of analysis is used to divide a time series into a systematic component and 

a random component. The theoretical literature discussing the expected influence futures trading 

has on cash price variability is mostly related to seasonally produced, storable commodities. 

Presumably, if the futures market acts as a guide for production decision, stable forward prices can 

stabilize production, thereby reducing annual variation. Taylor and Leuthold state that available 

evidence suggests that futures prices have less year-to-year variability than cash prices. 

The influence of futures trading on short-run cash price variations is less clear and subject to 

controversy. Theoretical underpinnings concerning the influence of futures trading on cash price 

variability for continuously produced, non-storable commodities are even less developed than 

seasonal, storable commodities. They state that it is also more difficult for the futures market to 

act as a production guide for cattle than for field crops because the biological reproduction lags are 
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longer than the duration of anyone futures contract. However, the market can guide feedlot 

operators in their decision making of when and how many cattle to feed. Since fattening cattle in 

a feedlot will bring more cattle to market faster that any alternative fattening process, responses to 

forward price rather than current prices could potentially reduce annual cash price ranges and 

variability. Taylor and Leuthold suggest, however, that this is not a very strong argument. 

Whether the futures market reduces cash price variability for livestock probably depends mostly 

upon such factors as liquidity and the demand for contracts. Nevertheless, they state that Powers 

presents an effective argument that existence of the futures market generates more information 

which is of a higher quality, disseminated faster and made available to more people than would 

otherwise be the case. 

Taylor and Leuthold state that, on logical grounds, the existence of speculators through the 

futures market theoretically should dampen price fluctuations for any type of commodity, whether 

they be annual, seasonal, or short-run prices. If speculators possess a "better than average 

forecasting skill", and there are a sufficient number in the market, they should moderate price 

fluctuations by buying and selling such that rising prices would be compressed and falling prices 

would be cushioned. Therefore, they hypothesize that futures trading in live beef cattle will decrease 

the variability of cash prices in cattle. They then outline an investigation of measuring differences 

in annual, monthly, and weekly cash price variability before and during futures trading in live cattle. 

The Chicago Mercantile Exchange activated live cattle futures trading on November 30, 1964. 

The data used for this analysis were comprised of eight years prior to this date and eight subsequent 

years, 1957 through 1964 and 1965 through 1972. They utilized both the Chicago and Omaha cash 

prices for choice beef cattle as they are both delivery points for the contract, thus any effects the 

futures market has on cash prices should be noticeable at these markets. Furthermore, Taylor and 

Leuthold deflated the two price series using the Index of Prices Received by Farmers 

(1957-59= 100), to remove the effects of general economic forces. 

The annual cash price variability was measured by computing the variance of the eight annual 

mean prices around the eight-year average price. Using the F-test, the authors found no significant 

difference in annual cash price variability, at either market, between the two time periods. Taylor 
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and Leuthold measured monthly cash price variability by calculating the variance of the 96 monthly 

average prices around the eight~year average price. This monthly measure demonstrated a 

significant decrease in cash price variability from period one to period two (before and after futures) 

at both the Chicago and Omaha markets. Average coefficients of variation for delivery months and 

non-delivery months were also calculated. They report that these data show that although there is 

a defmite decrease in cash price variability after the introduction of a futures market, there does not 

appear to be a consistent pattern as to the differences in average coefficients of variation between 

delivery and non-delivery months. Finally, they used the same basic methods of determining 

monthly cash price variability to compute weekly cash price variability. The weekly measure also 

revealed a significant decrease in variability after the livestock futures market was introduced. 

Taylor and Leuthold state that the average coefficients of variation for weekly price for delivery 

and non-delivery months generated the largest differences. There is an overall decrease of 3.0 

percentage points at Chicago and 3.6 percentage points at Omaha from period one to period two. 

They report that in delivery months the difference between periods one and two is 4.3 percentage 

points and Chicago and 4.4 at Omaha, whereas in non-delivery months the decrease is 1.8 

percentage points and 2.4 percentage points, respectively. The lower coefficients of variation for 

delivery months than for non-delivery months in the 1965-1972 period is interesting given the 

adjustments the market makes to align cash and futures price at delivery. However, Taylor and 

Leuthold contend that unfortunately, none of these differences can be tested for significance. 

In conclusion, the authors suggest that through the introduction of the live cattle futures 

contract, the annual variability of cash prices fell, but not significantly, while monthly and weekly 

variability were significantly reduced. Since the live cattle futures contract introduction is, in their 

opinion, the single most significant structural change in livestock marketing at that time, they feel 

their analysis is justified. The explanation of the reduction in variability can be explained through 

the previous arguments. That is, the futures market potentially improves market information, 

reduces transaction costs, and reduces marketing costs by providing transference of risk and 

facilitating response to anticipated market conditions. Consequently, the authors state that the 

performance of cash prices could be modified, as in a reduction in price variability. 
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In a paper dealing with the randomness of the live cattle futures market, Leuthold (1972) 

attempts to fill a void in the literature by applying both spectral analysis and several mechanical 

fIlter tests to similar data. He used these two methods to test whether the live cattle futures prices 

move in a random or a systematic fashion. The data analyzed included the February, April, June, 

August, October, and December contracts for each year between 1965 and 1970. Because of 

previous criticisms of unsophisticated statistical tests such as serial correlation and analysis of runs, 

Leuthold used spectral analysis as the technique for independence testing. Spectral estimates are 

random variables for which tests of significance have been developed and thus, spectral analysis is 

a powerful statistical tool which indicates whether or not a time series is random by establishing 

confidence intervals around its estimates. Leuthold discusses the theoretical background of the 

spectral method and then expresses the test of significance which follows from a confidence band 

for normally distributed independent random variables. 

Leuthold transformed the daily price series into frrst differences using the expression 

Xt - Xt- 1 = et • He states that this reduces the influence of possible trends and allows for a direct 

test of the random walk model. If the price series is generated by the random walk model, then the 

spectrum will approximate the degree of randomness within a certain confidence limit. Leuthold 

reports that the random walk model fits the data very well for the February 1968 contract, but the 

February 1970 contract indicates that a cyclical pattern exists in the data. He states that it is 

coincidental that the last six contracts traded were all judged not random. This occurred because 

each was in existence during the abnormal time period in 1969 when cattle prices rose dramatically 

from $29.50/cwt. to over $34.00/cwt., then fell back to $29.00jc\V1., all in about six months. Thus, 

Leuthold's analysis indicates that a simple stochastic process appears consistent with live beef cattle 

futures price behavior part of the time, but not at other times. Therefore, if a price series is random, 

it is not possible to extrapolate from these price movements a mechanism which can be used to 

generate profitable investment rules (Samuelson, 1965). Conversely, if prices are not a random 

walk, profitable mechanical rules for investment may be possible. 

Since most statistical tools, including spectral analysis, are incapable of detecting nonlinear 

dependency in price series, Leuthold then examines mechanical trading rules, or ftlters, to complete 
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his tests. He defmes the fliter rules as follows: If the daily closing price of a cattle contract moves 

up at least x percent, buy and hold the contract until its price moves down at least x percent from 

a subsequent high, at which time simultaneously sell and go short. The short position is maintained 

until the daily closing price rises at least x percent above a subsequent low, at which time one 

reverses position and goes long. Leuthold applies the futer rules of 1, 2, 3, 4, 5, and 10 percent to 

the same data as previously studied. All transactions were made at the closing price which triggered 

the decision, and not at a price exactly x percent from the initial price. A round-turn commission 

of $36.00 per contract was used. Profits or losses for each round-turn were therefore based on 

actual prices traded. 

Leuthold's results indicate that the gross returns are positive in all cases. However, the 

commissions for the one and five percent rules caused their net returns to be negative. The three 

percent rule resulted in the largest net return. He states that it was possible to generate gross profits 

much larger than those in this study by using 5, 10, and IS-day moving averages. However, this 

procedure led to more frequent trading, so that net profits after commissions were far inferior to the 

percentage rules. Leuthold considers the fact that floor traders are not subject to commission 

charges as large as the average trader. Thus, to them prices do fluctuate so that considerable profits 

are available. Furthermore, he states that profits exist even for the average trader for four of the 

six futers. Leuthold then asks, liDo these results deny the random walk hypothesis?" 

Previous research compared futer rules with a buy-and-hold policy, concluding that if the futer 

rule was more profitable than buy-and-hold, prices were not random. Leuthold states that such a 

comparison does not seem reasonable for commodity prices for several reasons: (1) Contracts are 

generally only for a duration of about one year as opposed to several years for securities on the 

stock exchange, so no long-run trends due to inflation exist; (2) for every long position on the 

commodities market, there is a short position, a situation not true for the stock market; and (3) 

there is no a priori reason on the commodities market to initially buy-and-hold, as opposed to 

sell-and-hold. Therefore, he asserts that the gross returns from the ruters can be directly compared 

with the spectral results. 
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Leuthold then summarizes a comparison of the 30 contracts. As would be expected, those 

contracts judged not random generally generate the largest profits. However, for the thirteen 

random contracts, gross profits on the average tend to be positive for all fliter sizes. Leuthold fmds 

that these results seem to indicate that speculative profits may tend to be larger than might be 

expected given the spectral analysis results. Spectral analysis had already rejected, or created some 

doubt about the random walk hypothesis for seventeen of the contracts, and the fliter rules give 

additional evidence of price trends existing within the data by generating substantial profits. On the 

other hand, spectral analysis indicated beyond a doubt that the prices for thirteen of the contracts 

fluctuated randomly, but the fliter rules continue to show positive gross, and often net, profits for 

many of these contracts. He then states that one would have to question acceptance of the random 

walk hypothesis when using statistical tools that imply no profits can be generated from the data 

by chart or mathematical devices. Although he concurs in part with previous research that h'a 

simple stochastic process appears consistent with commodity markets price behavior", Leuthold 

would dispute the conclusion that in such instances there is no way of generating a profit by 

extrapolating from past changes in the prices. 

Leuthold resolves this conflict by explaining that the spectral analysis looks at time periods 

of fixed length (one day in this study), while the ftlter rules allow the time period to vary, picking 

up nonlinear dependency. In other words, short-run trends in the data may exist that spectral 

analysis cannot detect, but fliter rules can. He states that the lack of concurrence between the 

conclusions drawn from the results generated by sophisticated statistical tools and mechanical ftlter 

rules in testing the random walk hypothesis on identical data demonstrates that one should be 

suspicious of the conclusions drawn by any researcher who used only one methodological approach 

and did not compare the results with an alternative approach. 

In conclusion, ~uthold's investigation of short-run fluctuations of the live beef cattle futures 

market with respect to the random walk hypothesis has revealed a complex outcome. Spectral 

analysis gave mixed results, indicating that a simple stochastic process appeared consistent with the 

price behavior of some of the contracts but not with others. The results from mechanical fllter 

rules, however, leaves serious doubt that cattle futures prices behave randomly. More importantly, 

CHAPTER TWO: Literature Review 38 



Leuthold states, the results allow one to seriously question the validity of drawing the conclusion 

that profitable trading is impossible after accepting the random walk hypothesis as the result of 

sophisticated statistical tools. Prices which appear to be random as a result of statistical tests may 

still generate profits for the investor who relies on non-linear dependency through the use of fIlter 

rules, regardless of whether he pays commissions or not. Thus, the conclusions drawn by any 

investigator who uses only one of the two basic approaches must be looked at with suspicion. 

Purcell and Hudson (1986) report on the conceptual issues and performance of the Certificate 

System for delivery in live cattle. They explain that discussions intensified in the late 1970's as 

continued reluctance of long hedgers to participate in the market and the redelivery of cattle 

prompted a needed change. Both factors discouraged participation of long hedgers and distorted 

perceptions of the supply of deliverable cattle. Reacting to continued criticism, the Chicago 

Mercantile Exchange (CME) approved a certificate delivery system which became effective with the 

December 1983 live cattle contract. The authors analyze the implications of the change specifically 

considering the performance of the cash - futures price basis and also the effectiveness of the live 

cattle futures market as a risk transfer mechanism. 

In their analysis of the conceptual dimensions of delivery, Purcell and Hudson report that 

theoretically, the number of deliveries should be zero when the cash - futures basis equals the cost 

of delivery under the futures contract. If the absolute value of the basis exceeds the cost of delivery, 

deliveries will occur. As the basis widens or increases relative to the costs of delivery, the number 

of deliveries will tend to increase. Based on this, when the basis exceeds the cost of delivery, the 

futures price will become equal to the cash price plus the costs of delivering plus the discount for 

any uncertainties associated with the delivery process. Depending on the value of the discount, the 

futures price will therefore tend to exceed the cash prices at par delivery points by at least the cost 

of delivery. 

The authors continue with the case of an inverted market. If the futures price is below the cash 

price coming into the delivery period, a different set of economic forces determine the cash - futures 

relationship. Packers holding long positions will consider accepting delivery as the cheapest way 

to obtain slaughter cattle and therefore, they will maintain their long positions. Speculators can 
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establish a long position, accept delivery, and re-sell the cattle in the relatively higher cash market. 

Purcell and Hudson state that the economic forces at work when futures prices are below cash can 

be described as futures price equals cash price minus some discount for uncertainty. The 

uncertainty for the packer is related to the expected condition of the cattle and the delivery location. 

To the arbitrager, uncertainties are those of accepting delivery, fInding a cash market buyer, and 

not knowing when or where the cattle ,,,ill be located. The authors summarize that depending on 

the value of the discount, the cash and futures prices will also converge when they move into the 

delivery period with the cash price at a premium to the futures price. 

Using these two theoretical market extremes, the probability of a positive basis (cash above 

futures) during the delivery period is small. Speculators will buy the contract if futures are trading 

below cash in anticipation that the futures price will quickly adjust. With futures below cash prices, 

there are no economic incentives for traders holding short positions to deliver, and traders buying 

the futures would not be as concerned about having to accept delivery. 

Purcell and Hudson then state that in a par delivery market, the basis would tend to be 

between zero and the cost of delivery in a risk free setting. They assume this cost to be $1.50 per 

hundredweight. Therefore, the observed range of the basis will be wider than the zero to -$1.50 

range if there is risk present in the delivery process and if traders account for that risk. 

The Certificate of Delivery system consists of five basic steps: (1) The holder of a short 

position who wishes to deliver against it would tender a certillcate indicating the location of the 

planned delivery; (2) The Exchange would assign the certillcate to the oldest long position, who 

could accept the certificate or retender it by paying an assessed fee of $1.50 per cwt.; (3) Any 

retender assessments are to accumulate, attach to the certificate, and accrue to the eventual long 

who accepted the cattle; (4) Each certificate can be retendered a maximum of 2 times, suggesting a 

total possible assessment of "certificate value" of $3.00 per cwt.; and (5) Any holder of a long 

position can issue a "demand notice" specifying where he or she is willing to accept cattle and/or 

the minimum certificate value they are willing to accept. The demand notice would move the long 

to "the front of the line", give priority over all other claimants, and guarantee access to the cattle. 
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The authors report that the certificate system provided for two important changes relative to 

the physical delivery system. First, the demand notice allowed the long hedger interested in 

accepting cattle to specify the locations at which delivery would be acceptable. Second, the 

transmission of a certificate instead of actual cattle eliminated the motivation to redeliver live 

animals. Thus, the change to a certificate system was addressing two criticisms of the market. The 

potential long hedger was being encouraged to get involved, and the introduction of a certificate 

eliminated the incentive to redeliver the same set of cattle. Furthermore, a reclaim option was 

added which allows the original short to reclaim the certificate if conditions change, especially the 

basis, and delivery is no longer warranted or desired. This was required to proclude any deliveries 

beyond those needed to insure acceptable basis performance. 

The original unlimited reclaim opportunities for the short was altered to include certain 

conditions which narrow reclaim possibilities. The original short can reclaim only if the certificate 

clears all demand notices and the assigned long has retendered, and the short interested in reclaiming 

has established a long position in the futures contract prior to the reclaim. 

Purcell and Hudson expect that the lengthy process of delivery under the certificate system, the 

limitations imposed on the reclaim alternative, and the essentially non-recourse nature of the tender 

will be significant barriers to the cattle feeder, the arbitrageur, and others interested in delivering 

cattle under this system. They therefore hypothesize that the mean of the basis will be larger under 

the certificate system than under the physical system of delivery. 

They state the use of the demand notice decreases the uncertainty of location of delivery and 

there is less reason to be concerned about the condition of the cattle. Furthermore, the possibility 

of a certificate value enters the decision process. The new H discount" is expected to be less than the 

value of the discount under the physical delivery system. The net result is that the packer would 

be willing to accept cattle at higher futures prices relative to cash prices (a wider basis) under the 

certificate versus the physical delivery system. Thus, the authors hypothesize that the basis will be 

wider under the certificate system. They outline two reasons for a wider basis under the new 

system, if the variability has indeed changed: (1) Uncertainty as to what the equilibrium level of 

basis should be which influences market performance under the certificate system. Not all market 
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participants will agree on the importance of exposure to risk and uncertainty and there will be 

disagreement on the direction and magnitude of the influence of the various economic forces on the 

basis. Behavior of various participants will be influenced by how they expect the certificate system 

to perform. (2) The time required to test strategies and develop empirical measurements of some 

of the key parameters. If there were agreement on the conceptual framework and how the various 

economic forces will be involved, there would still be discounting because of the newness of the 

system. Purcell and Hudson recognize that any attempts to analyze the variability of the basis will 

be complicated by the adjustments to a new procedure, but they further hypothesize that the 

variance of the basis will be significantly greater under the new system. 

Purcell and Hudson then test their hypotheses between December 1983 and April 1985 using 

six major cattle delivery points: Omaha, Sioux City, Peoria, Joliet, Guymon, and Greeley. They 

found that, in all cases, the mean level of the basis is wider (larger negative or smaller positive value) 

since the advent of the certificate system, but only the values at Omaha and Guymon were 

significantly different from the pre-certificate means at the 5 percent level. The variance of the basis 

was smaller under the certificate system in all the markets except Sioux City, but only the Guymon 

delivery point demonstrated a significant reduction at the 5 percent level. They then repeated the 

tests using random subsamples to confmn that no unusual circumstances produced the initial 

results. The results found were similar. 

Purcell and Hudson state that the empirical results tend to confmn the hypothesis that the 

mean value of the basis would increase under the new system. The hypothesis that the variance 

of the basis would be greater under the certificate system is not confmned given the mixed results 

of the analysis. They view this as a less than positive fmding in that there is no consistent evidence 

of the variance being significantly smaller, and this means the effectiveness of the live cattle futures 

market as a risk transfer mechanism has not been improved by the move to the certificate system. 

This is indirect evidence that there are barriers to participation in the delivery process. 

Theoretically, the certificate system provides reasons to expect significant improvement in basis 

performance by removing the uncertainties facing potential long hedgers. However, the current 

procedures and limitations are found to hinder potential benefits and no improvement in basis 
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performance has been found to date. Purcell and Hudson conclude that they support the move to 

a certificate system, as conceptually the approach is sound. The problems are that in the process 

of opening the door for participation by the long, barriers were erected in front of the shorts. If the 

shorts are reluctant to get involved, the results are predictable and consistent with what they found, 

a wider basis and basis variability at levels that may block participation by some potential users. 

They state that basis performance will likely improve as participants develop and test strategies as 

to how they should be involved in the live cattle futures markets given the new delivery system. 

2.3 Additional Areas of Intel-est 

In this section, literature which deals with subjects involving the livestock auction process and 

its effects on commodity prices are discussed. These topics are relevant as they have varying effects 

on either the cash price element or the futures price element of live cattle basis. 

In a paper on pricing trends at livestock auctions, Buccola (1982) states that risk averse bidders 

are especially tempted by the auction process to discriminate against themselves, that is, to offer 

prices close to their reservation or target prices. Self-discrimination, in tum, usually implies 

quality-corrected prices of individual lots trend downward as the sale proceeds. Buccola asserts that 

if only one lot is offered for sale in an ascending (English) auction, it will be sold at a price just 

above the second highest reservation price of all bidders present. As a consequence, nearly all the 

buyers' surplus is extracted by the seller. 

More commonly in English auctions of agricultural goods, numerous lots are offered for sale 

serially. Because the demand for each lot cannot be predicted with certainty, noncollusive, 

nonsatiated buyers will be tempted to offer their full reservation price on the next lot offered. If 

buyers fall prey to this temptation and if reservation prices differ among buyers, realized prices of 

homogeneous lots will decline during an auction as the most eager buyers become satiated and cease 
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bidding. Hence, the presence of declining prices at an auction of homogeneous lots suggests that 

buyers are succeeding in discriminating against themselves. 

Buccola reviews auction pricing behavior found by Smith (1965) and Frahm and Schrader 

(1970). Smith used an experimental auction in which students acted as buyers and sellers of 

fictitious homogeneous lots. In each of the six auctions sessions conducted, transaction prices 

approached the equilibrium price from above. Buccola inferences that early in the sale, overeager 

buyers permitted economic rent to be extracted from them. He then reports that Frahm and 

Schrader found a similar tendency in experimental auctions. 

The author asserts that an interesting aspect of both experimental studies is that downtrends 

resulted from the way in which bidders collectively searched for the equilibrium price. A sufficient 

explanation for the observed downtrends, Buccola states, is that although all buyers would like to 

pay the lowest price possible, some (order buyers for meatpackers) wish to minimize the risk of 

failing to make any purchase during the session. These latter individuals are prepared to offer their 

full reservation price early in the sale, thus resulting in high prices initially, and early satiation of the 

most risk-averse buyers. Thus, Buccola contends, buyers are satiated in the order of their risk 

aversion, producing a price downtrend. 

He then analyzes a contrasting view by addressing Vickrey's and also Sosnick's assumption 

that buyers seek to minimize expected payout at an auction. He states that, perhaps subject to 

acquiring a given number of lots, their assumption could not explain the consistent occurrence of 

Smith's (1965) downtrends. Buccola states that buyers generally have different reservation prices 

they assign to specific lots of cattle as their own quality assessment and resale expectations are 

partially subjective. Thus, order buyers (with purchase quotas) are more eager to bid. The result, 

again, is that buyers satiate themselves in order of their target prices. 

Using the fact that most buyers are risk-averse in varying degrees and have unequal reservation 

prices, thus encouraging price downtrends, Buccola analyzes price trends at auction sales of fall 

yearling steers from 1958 to 1979, at the \Vinchester, Virginia market. The strategy used to estimate 

the price effect of a lot's position in an individual auction session was to regress weight, number 
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of head in the lot, grade, breed, and the order in which the lot was sold on the per hundredweight 

price realized for the lot. 

Buccola pointed out correlation problems with the data as Virginia state graded feeder cattle 

sales are purposely conducted in an order that is detennined by weight, grade, and breed. In 

addressing the multicollinearity problem, he uses an analysis of eigenvalues as a more accurate 

indicator. This testing h'1dicated that multicollinearity was successfully avoided in all but a few 

instances. Resulting signs were as expected and most lot position effects were negative. The 

resulting coefficients were expressed in linear form, and thus measure the mean price change in cents 

per hundredweight when lot position in a particular grade is advanced by one, ceteris paribus. 

In the fmal 0 LS models, 16 percent of the recorded effects were positive and 84 percent were 

negative. Each single advance in lot position within a grade reduces the sales price by 

approximately 16 cents per hundredweight. Buccola reported an average of 20 lots were offered in 

each grade category, thus a lot sold last within a grade would bring $3.20 per hundredweight less 

than a lot sold ftrst in that grade, all else constant. He states that the importance of lot position 

clearly increased over the years studied, becoming especially strong after 1974. The author then asks 

''Why do linear estimates of lot position effects differ from one sale to the next?" A promising 

hypothesis, states Buccola, is that position effects become less negative as expected feedlot proftts 

increase. 

This hypothesis was tested by regressing the previous OLS estimates of lot position against the 

preceding days futures prices for ftve month delivery and nearby com contracts. Buccola reported 

the signs were correct but none were significant. He states that much of the interauction variation 

in position effects is determined by changes in the identification and strategies of active bidders, and 

because this factor is difficult to access, lot position is likely to remain a poor indicator of sale price. 

In conclusion, Buccola states that, theoretically, one should expect quality-corrected price at 

a livestock auction sale to decline during the course of the sale more often than otherwise. His 

analysis of Winchester, Virginia yearling steers is consistent with this hypothesis, and a 10 percent 

reduction in value from fIrst-lot to last-lot was observed. Buccola declares that the existence of a 

lot position effect on price should be a disincentive for market operators to always order lots 
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according to the same characteristics. However, this disincentive may not outweigh the benefits 

of predictability and convenience that consistent lot ordering provides to buyers along with the 

possibility that early offerings of higher quality cattle may raise buyers' quality estimates of cattle 

offered subsequently. 

In analysis of how well auctions discover the price of cattle, McPherson (1956) discusses two 

objectives; (a) to select criteria that can be used in evaluating the market for cattle and beef 

products, and (b) to tentatively evaluate the price discovery mechanism provided by three auctions. 

The author fust debates on the neoclassical economic theory of a perfect market, and then defmes 

an "ideal' market as a model of a market in each particular industry I such as a commodity or group 

of commodities. The ideal market for cattle and calves is very close to the "perfect" market theory 

with the exception of one segment of the industry, packing plants. 

The subsequent analysis illustrates how the model of an "ideal" market can be used to identify 

marketing problems. McPherson then outlines the assumptions implicit in his analysis. (1) U.S. 

grades for slaughter cattle and calves are unifonnly interpreted and prices are accurately recorded 

by federal and/or federal-state market news reporters in Chicago and three Florida auctions. (2) 

Differences among the lows of the ranges of prices paid for the various grades of cattle can be used 

as a measure of price differentials (a) among grades in the same market, and (b) among markets for 

the same grade.9 (3) Chicago prices of the several classes and grades of slaughter cattle are 

representative of the national market prices before the costs of moving commodities from surplus 

to deficit producing areas are taken into account.IO (4) lYIarket prices of comparable cattle should 

equalize in space at any particular time. (5) Prices are determined by the aggregate of all 

entrepreneurial decisions that establish the supply plus the aggregate of all household decisions that 

9 Generally speaking, this assumption may be valid but intensive research on (a) the width of range of prices 
within grades and (b) the variance of prices within the range will no doubt reveal a better basis for 
comparing prices among grades and markets. 

10 Additional research may show that this assumption is valid for some classes and grades of cattle but not 
for others. In an "'ideal'" market and within surplus production areas, prices of slaughter cattle will be 
below Chicago prices at points farther from the deficit production area and above Chicago prices nearer 
deficit production areas. In all probability Chicago prices of stockers and feeder cattle are not as 
representative of the national market as Kansas City or Omaha prices. 
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deftne consumer demand for that particular commodity in an entire market. (6) Markets discover 

the prices at which buyers and sellers make decisions to trade. 

Within the framework of this "ideal" market, McPherson evaluates the pricing mechanism of 

three Florida auctions on the basis of four criteria: (a) number of animals traded, (b) simple 

averages of prices discovered for comparable animals, (c) price trends, and (d) stability of prices. 

His analysis is based on Federal-State :'vIarket News Service reports on number sold and prices paid 

for the several classes and grades of cattle in three Florida auctions and Chicago over a ftve-year 

period 1949 through 1953. The three fmns are (1) privately owned and operated, and (2) do not 

buy and sell livestock on their own account. Each auction is located within 30 miles of a packing 

plant having a slaughter capacity of more than 200 animals per day. 

In addressing the number of cattle and calves sold, the average number sold per day is 

frequently used as a measure of the size of a market outlet. McPherson reports that by this 

measure, the size of the three auctions studied ranged from 202 animals per sale in auction 'e' to 

609 animals per sale at auction I A'. Actually, the average number of animals sold per sale is a crude 

and unsatisfactory measure of size. Most markets handle all classes and grades of animals but some 

handle larger proportions of some classes and grades than others. The author suggests that traders 

are well aware of this fact and are consequently interested in the number of animals of specific 

classes and grades of cattle and calves sold as well as prices. 

The three auctions studied were much larger market outlets for low-grade slaughter animals 

than high-grade animals. The very low percentage of cattle grading U.S. Good and better sold in 

auctions I A' and 'e' strongly suggests that the pricing mechanism for these classes and grades of 

cattle is less than ideal. McPherson states that buyers take the small number of high-grade animals 

offered for sale at a market into account in pricing; (a) by refusing to bid the market price for cattle 

that are not offered in sufficient quantity to be transported economically, and (b) by failing to attend 

sales at which they are not reasonably sure high-grade animals will be offered. He asserts that since 

high-grade cattle were sold at only about half of the sales conducted by auctions I AI and Ie' and 

since the number of animals offered for sale on the days these grades of animals were sold was small, 

auctions I AI and 'e' could not discover the ideal price for high-grade cattle. 
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In analyzing simple average prices, the author states that under ideal market conditions, prices 

paid for V.S. Prime, U.S. Choice, and U.S. Good slaughter cattle in the three Florida auctions 

(located in deficit production areas) would be approximately equal to the prices paid for comparable 

animals in the major surplus producing area (as measured by Chicago quotations) plus the cost of 

transfer. Freight rates, which are only crude estimates of transfer costs, suggest this difference 

should have been between $1.46 to $1.60 during the period studied. McPherson states two 

conclusions based on an evaluation of the prices paid fqr the three highest grades of slaughter cattle. 

First, prices paid for Good and Choice grade cattle were substantially below the ideal price, Chicago 

price plus transfer cost. Secondly, the number of observations was so small that the 5-year average 

prices are not reliable indicators of the price differentials actually existing during the period. This 

conclusion, states the author, augments and supports the earlier conclusion that the three auctions 

do not provide a satisfactory pricing mechanism for the higher grades of slaughter cattle. This data 

suggests that large auctions discover prices that approximate the ideal much more closely than do 

small markets. 

McPherson then studies price trends using a I3-week moving average of prices to minimize the 

effect of sale-to-sale price variation, and thus emphasizes the seasonal and annual price trends. He 

analyzes the extent to which V.S. Utility slaughter steers in Chicago and the three Florida markets 

move together. Under ideal market conditions, the price trend in each market is expected to be the 

same. Hence, the extent to which the I3-week moving averages are not the same for all markets 

is a measure of the deviations from ideal market conditions. The data on price trends was found 

to strongly suggest that the time required for prices to adjust constitutes a defect in the market in 

general and the pricing mechanism in particular. 

In his fmal section on price stability, McPherson states that the pricing mechanism is defective 

to the extent that daily prices discovered in any market fluctuate around a longer run trend in price. 

He measures these "defects" using the deviations of daily prices from the 13-week moving average. 

The resulting variances suggest that large markets may discover more stable prices than small 

markets. 
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In conclusion, he states that the requisites chosen for an "ideal market" for cattle are based on 

the concept of efficient production and the fact that competition will achieve such efficiency. This 

concept serves two purposes: (1) The ideal market constitutes a hypothesis that can be rigorously 

examined and tested, and (2) the requisites of the ideal market provide criteria for evaluating the 

price discovery mechanism provided by three Florida market auctions. This evaluation identifies 

defects and suggests the following tentative conclusions: (a) None of the auctions provided a 

satisfactory pricing mechanism for the higher grades of cattle, principally because the supply of 

cattle of these grades offered was small and unpredictable. (b) In most instances the prices paid for 

comparable animals of the lower grades varied more among prices paid in Florida auctions than the 

Chicago "ideal" price. (c) The results indicate that large auctions provide a more accurate price 

discovery mechanism than small auctions. 

The author suggests several implications for these results. The inability of auctions to discover 

the true market price of high-grade cattle may be retarding the development of the beef industry in 

the Southeast. The large number of small auctions in the region may be depressing the price of all 

cattle below the price that could be obtained in larger and more efficient markets. Finally, he 

indicates it may be possible to obtain a more efficient allocation of resources in an area by 

deliberately creating more ideal market conditions. 
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CHAPTER THREE: Slaug/lter Cattle Basis 

TI,eory 

3.0 Introduction 

In order to properly evaluate the theoretical underpinnings of slaughter cattle basis, several 

important topics must be reviewed. Storable commodity price relationships, U.S.D.A. live cattle 

grading standards, Chicago Mercantile Exchange live cattle futures contract specifications, field 

buyer's pricing strategies, livestock auction processes, and visual evaluation of livestock by 

meat packers are considered relevant to this discussion. 

Live cattle basis theory differs from many other agricultural commodities in that live cattle are 

not a storable commodity. The relationship between cash prices and futures prices in storable 

commodities is primarily a function of carrying charges comprised of interest, storage, and 

insurance. Storable commodities such as grains and oilseeds may be produced in one time period 

and stored until a future time period without undergoing physical change. The futures price of a 

storable commodity will not exceed the cash price of that commodity at a par delivery point by 

more than carrying charges since arbitragers will either bid up local cash prices or force down distant 

futures prices such that returns from storage do not exceed the carrying charges for that commodity. 

The relationship between cash prices and futures prices of live cattle is much more difficult to 

explain than storable commodity basis for several reasons. First, live cattle do not have a seasonal 

storage component like small grains. Second, many different breeds are being produced and can 

be delivered against a CME live cattle futures contract. These various cattle have different dressing 
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percentages, cutability, and buyer preferences, thus affecting their individual cash price bids, and 

therefore, basis. Third, federal grading standards are the foundation for unifonn grading and 

evaluation of cattle carcasses. However, in virtually all local auctions, cattle are still evaluated and 

priced live according to subjective estimates of carcass traits. This creates significant variability in 

cash price bids given cattle type, weight, date of sale, and the number and type of buyers present. 

A review of U.S.D.A. grading standards, CME futures contract specifications, field buyer's 

pricing strategies, and auction processes are in order since they all affect live cattle basis through the 

futures and/or cash price. 

3.1 U.S. Department of Agriculture Grading Standards 

V.S. Department of Agriculture (V.S.D.A.) grades for carcasses of red meat animals are based 

on criteria presumed to be related to palatability (flavor, juiciness, and tenderness) of the meat when 

cooked and on estimations of relative cutability (yield of trimmed cuts from the carcass). The 

tenninology of the grading system uses words (for example, Prime, Choice) to characterize 

palatability and numbers (for example, 1, ... , 5) to indicate cutability. 

Relative palatability assessments for beef are assigned by U.S.D.A. graders using a progressive 

arrangement of word descriptors. These U.S.D.A. quality grade names - Prime, Choice, 

Good/Select, and Standard - indicate the relative level of palatability or the relative probability that 

a specific piece of beef will be flavorful, juicy, and tender (Smith et al., 1987). The probability of 

obtaining a steak that is bland, dry, and tough should be greater if it is from a U.S. Good/Select 

grade beef carcass than if the steak is from a U.S. Prime grade beef carcass. 

The U.S.D.A. meat grading service for red meat animals was instituted as a means for setting 

and reporting prices of commodities in the wholesale meat trade. It eventually evolved to facilitate 

trading in live animals and merchandising of retail cuts. In 1946, the program was authorized by 

the Agricultural Marketing Act and was made voluntary; packers who wished to use the grading 
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service had to pay for it. The grades, assigned by V.S.D.A. graders acting in the role of a third 

party, identify the quality/cutability of meat for wholesalers and retailers who purchase it without 

visual inspection. In 1984, 65.1 percent of steer and heifer beef (53.3 percent of total beef) in the 

U.S. federally inspected slaughter was officially graded and stamped. Of that total, 3 percent was 

Prime, 93 percent was Choice, and 4 percent was Good, while 3 percent was yield grade I, 42 

percent was yield grade 2, 49 percent was yield grade 3, and 5 percent was yield grade 4. Of the 12 

billion pounds of red meat (beef, lamb, calf, and veal) that was officially graded and stamped in 

1984, more than 90 percent was beef. 

Assurance of wholesomeness and freedom from disease attributed to red meat by U.S.D.A. 

inspection does not relate to its grade, but U.S.D.A. grades are assigned only if a carcass has passed 

inspection. U.S.D.A. policy is that beef can be graded only as carcasses to ensure that grading 

decisions are accurate and consistent, thus, grading is done only at the slaughter site. Once the meat 

has been cut up and packaged for sale, its equivalent carcass grade cannot be determined. 

Cutability, "yield", grades are in numerical order: U.S.D.A. yield grade 1 signifies the highest 

comparative cutability or yield of closely trimmed wholesale or retail cuts as a percentage of carcass 

weight. For beef carcasses, the U.S.D.A. quality and yield grades are said to be "coupled"; that is, 

neither grade can be assigned without the other.1l 

Trading of cattle and beef, and wholesale cuts, relies heavily on U.S.D.A. quality/yield grading. 

For example, price quotations for cattle coming from the feedlot to a slaughter plant are usually 

set by specifying a price per hundredweight for animals that are described using a four-part (live 

weight, sex class, quality grade, yield grade) system (for example, 1,125 pound, steers, Choice, yield 

grade 3). Because descriptions of market animals depend heavily on subjective evaluations of live 

weight, quality grade, and yield grade, market reporters often use ranges in weight, an estimated 

percentage expected to grade U.S. Choice, and a generalization about yield grades (for example, 

1,075 to 1,200 pounds, steers, 65 percent Choice, mostly yield grade 2's with a few yield grade 4's). 

11 Uncoupling is expected to be accomplished in mid 1989. 
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When it is to the advantage of the meatpacker, the U.S.D.A. quality grade is used to 

merchandise the commodity. Certain restaurants, steakhouses, and supennarkets advertise and 

identify beef that is V.S. Prime or U.S. Choice. V.S.D.A. quality grade names are roll imprinted, 

using purple vegetable dye, on the surface of beef carcasses by a method that ensures that the 

V.S.D.A. stamp appears on almost every solid-muscle retail cut that can be obtained from that 

carcass. Essentially all beef carcasses are presented to V.S.D.A. officials for grading, but only those 

that qualify for merchantable grades - Prime and Choice quality grades and 1, 2, 3, yield grades -

are normally identified with official grade stamps. Over the years, quality grade names of Good, 

Standard, and Utility have come to signify inferior quality; and yield grades of 4 and 5 result in price 

discounts, so packers seldom if ever allow such words or numbers to be affixed to carcasses. The 

Good grade was changed to "Select" in April of 1988 in an effort to overcome the negative 

connection with "inferior" Good grade beef. 

V.S.D.A. quality grades for beef carcasses are based on evaluations of (1) the estimated 

physiological age of the animal at the time of slaughter, called "maturity", assessed by looking at the 

carcass color and texture of the exposed ribeye muscle (longissimus dorsi muscle exposed by cutting 

between the 12th and 13th ribs of the carcass), and by evaluating the amount of ossification of 

cartilage in the skeletal system, and (2) the estimated amount and distribution of intramuscular fat, 

called "marbling", in the exposed ribeye muscle (Smith et al., 1983). The younger the carcass and 

the more heavily marbled the rib eye muscle, the higher the V.S.D.A. quality grade for beef. 

V.S.D.A. yield grades for beef carcasses are based on evaluations of (1) carcass weight; (2) 

surface area of the ribeye muscle at the juncture of the 12th and 13th ribs; (3) thickness of external 

fat at the specified point over the ribeye exposed in the cross-sectional surface exposed between the 

12th and 13th ribs; and (4) the estimated percentage weight as kidney, pelvic, and heart fat (Boggs 

and Merkel, 1984). At a given carcass weight, the larger the ribeye, the less the external fat 

thickness; and the lower the percentage of kidney/pelvic/heart fat, then the lower the yield grade 

number (thus, the higher the cutability). 

The core of the yield grading systems for cattle is the muscle/fat ratio - the higher the fat 

content of the carcass, the higher the yield grade number (thus, the lower the cutability). Yield 
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grade predicts the amount of the carcass that will be salable as retail cuts and is intended for use 

by the packer and retailer, but never by the consumer (since by the time the consumer sees the piece 

of meat, its excess fat has been removed). 

Although the V.S.D.A. quality and yield grade systems may appear to be paradoxical - one 

(quality grade) encourages fatness, the other (yield grade) penalizes fatness - it must be understood 

that fat is deposited in an animal's body in a number of specific anatomical locations called fat 

depots and that the depots arc filled \vith fat in an ordered sequence. The fat depots are (1) the 

mesenteric region - around the stomach and intestines; (2) those adhering to the 

thoracic/abdominal/pelvic cavities - around the heart as a sac, around the kidney as a capsule, and 

lining the pelvic cavity; (3) the subcutaneous region - under the skin of the live animal and over the 

external surfaces of the skinned carcass; (4) the intermuscular seam areas - between two muscles 

and between a muscle and bone/cartilage; and (5) the intramuscular sites - within muscles. 

Accumulation of fat in depots (1), (2), (3), and (4) listed above is of little or no consequence in 

assessing prospective flavor, juiciness, or tenderness of the muscles from that carcass; deposition 

of fat as marbling, in fat depot (5) above, is positively related to the palatability of cooked beef 

(Tatum et al., 1980). Unfortunately, in most red meat animals, deposition of fat in depots 1 

through 4 occurs earlier in the animal's life than deposition of fat as marbling, so that generally by 

the time the animal has deposited enough intramuscular fat to qualify for the highest U .S.D.A. 

quality grades, it has deposited too much fat in the body cavity, between the muscles, and over the 

exterior of the skinned carcass to have desirable composition (proportions of muscle and fat). Also, 

as animals are fed high-concentrate diets for progressively longer periods of time to increase chances 

that they will have enough marbling to grade Choice or Prime, their yield grade suffers because of 

a greater probability that the trimmable fats are present in excessive quantities. 

The U.S.D.A. quality grading system can be a deterrent to increasing leanness of beef cattle 

and their carcasses because in certain market situations it encourages overfattening. Ward (1981) 

found Choice cattle to be worth two to eight dollars more per hundredweight ($6 to $24 per carcass) 

than Good/Select carcasses. \Vhi1e this may be a deterrent to increasing the leanness of beef cattle, 

for the individual cattle feeder, the decision to continue fet'ding is based on the value of the marginal 
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increase in weight (fat) relative to the marginal cost of attaining this added weight (fat) and the 

"superior" qUality grade. 

For some breeds or crossbreeds of cattle and for some lines/strains within breeds and 

crossbreeds, increasing the time-on-feed will result in increased deposition of marbling, but there 

are cattle that do not have the inherent ability to deposit intramuscular fat and that will not achieve 

the level of marbling needed to qualify for the Choice grade regardless of length of feeding period. 

In these cases, it is futile to extend time-an-feed in the hope of increasing value by improving the 

V.S.D.A. quality grade. The cattle simply get fatter in areas that detract from leanness, decrease 

the yield percentage, and make the end product less acceptable to consumers. 

Lengthening time-an-feed, however, almost always increases the "dressing percentage" (the 

ratio of carcass weight to live weight, expressed in a percentage) for cattle, regardless of their genetic 

capability to respond to feeding by depositing more intramuscular fat. The extent to which meat 

packers encourage producers to lengthen time-an-feed in order to (1) increase the number of 

animals achieving a certain V.S.D.A. quality grade, versus (2) increasing dressing percentage and 

thereby decreasing the cost per pound of the carcass differs depending on the genetics of the 

livestock involved and cannot be precisely assessed because quality grade and dressed yield are 

highly and positively related to each other. 

3.2 CME Live Cattle Flltllres Contract Specifications 

The Chicago Mercantile Exchange has established universal rules and specifications which 

govern the trading and delivery of all live cattle futures contracts. IJ In this section, the major 

provisions of these specifications will be outlined and discussed. 

12 This discussion draws heavily from the Rules and Specifications For Live Beef Cattle Futures Contracts 
chapter of the Chicago Mercantile Exchange Year Book. 
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Futures Contracts - Futures contracts shall be scheduled for trading during such hours and 

delivery in such months as may be determined by the Board. Presently six contracts are offered: 

February, April, June, August, October, December. 

Termination of Trading - Trading shall terminate on the 20th calendar day of the contract 

month or, if the 20th calendar day is not a business day, on the business day immediately preceding 

the 20th calendar day of the contract month. In the event that following the 20th calendar day of 

the contract month there remain two or less delivery days in the contract month, trading shall 

tenninate two business days preceding the 20th calendar day. 

Classifications and Grades - All futures contracts for Live Beef Cattle shall be for Choice grade 

live steers. The cattle must conform as to grade to the V.S.D.A. official Standards for Grades of 

Slaughter Cattle. These standards shall remain in effect for the life of the contract months and are 

as follows: Slaughter cattle possessing minimum qualifications for the Choice grade are moderately 

thick muscled, tend to be moderately low set and compact, and tend to be moderately thick fleshed. 

Cattle 30 to 42 months of age have a moderately thick fat covering over the crops, back, loin, rump, 

and ribs. The brisket, flanks, and cod or udder show a marked fullness. 

To qualify for the Choice grade, slaughter cattle must possess the minimum evidences of 

quality specified regardless of the extent that the conformation may exceed the minimum 

requirements for Choice. However, quality which is superior to that specified as the minimum for 

the Choice grade may compensate, without limit, for conformation which is inferior to that 

specified as the minimum for Choice at the rate indicated in the following example: Slaughter cattle 

which have quality equivalent to the midpoint of the Choice grade may have conformation 

equivalent to the midpoint of the Select (Good) grade and remain eligible for Choice. 

Cattle qualifying for the minimum of the Choice grade will differ considerably in cutability 

because of varying combinations of muscling and degree of fatness. Cattle with higher cutability 

thari normal for this grade have thicker muscling and a lower degree of fatness than described for 

the Choice grade. Such cattle are less uniform in width than described as typical of the grade. 

Par Delivery Units - A par delivery unit is 40,000 lbs. of V.S.D.A. yield grade 1, 2, 3, or 4 

Choice quality grade live steers averaging between 1050 pounds and 1200 pounds with no individual 
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steer weighing more than 100 pounds above or below the average weight for the unit. Not more 

than four head of estimated yield grade 4 Choice steers shall be pennitted in a par delivery unit. 

No individual animal weighting less than 950 pounds or more than 1300 pounds shall be 

deliverable. 

Par delivery units containing steers with an average weight between 1050 pounds and 1125.5 

pounds shall have an estimated average hot yield13 of 62 percent. Par delivery units containing 

steers with an average weight between 1125.6 pounds and 1200 pounds shall have an estimated 

average hot yield of 63 percent. All cattle contained in a delivery unit shall be healthy. 

\Veight Deviations - Steers weighing from 100 to 200 pounds over or under the average weight 

of the steers in the delivery unit shall be deliverable at a discount of 3 cents per pound provided that 

no individual animal weighing less than 950 pounds or more than 1300 pounds shall be deliverable. 

Yield Deviations - Delivery units with an estimated average hot yield under par shall be 

acceptable with a discount of one-half cent per pound for each one-half percent or less by which 

the estimated yield is under par. Units with an estimated average hot yield of less than 60 percent 

shall not be deliverable. 

Yield Grade Deviations - Estimated yield grade 4 Choice quality steers, up to and including 

four head are deliverable at par. Select (Good) yield grade 4 steers are not deliverable. If five or 

more steers of yield grade 4 choice quality grade are contained in the delivery unit, all yield grade 

4 cattle in excess of four up through a maximum of eight head are deliverable at a discount of 15 

percent of the settlement price. Any delivery unit containing more than eight head of cattle with 

an estimated yield grade of 4 shall not be deliverable. 

Quality Grade Deviations - Delivery units containing not more than eight head of U .S.D.A. 

Select (Good) grade steers may be substituted at a 3 cents per pound allowance for each Select grade 

steer. 

13 Hot yield is the hot carcass dressing percentage before shrouding. 
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Quantity Deviations - Variations in quantity of a delivery unit not in excess of 5 percent of 

40,000 pounds shall be pennitted at the time of delivery j with appropriate adjustment to reflect 

delivered weight but with no further penalty. 

Delivery Points and Allowances - A par delivery of live beef cattle shall be made from approved 

livestock yards in Peoria, Illinois; Joliet, Illinois; Omaha, Nebraska; Sioux City, Iowa; Guymon, 

Oklahoma; and Greeley, Colorado. 

3.3 Field Buyer's Cattle PI-icing Stl*ategies 

When buyers for meat packers purchase cattle on a live-animal basis, they begin with a carcass 

price reported by the National Provisioner "yellow sheet" or a U.S.D.A. report for a base SWGYG 

(sex, weight, grade, and yield grade). Price detennination starts with this reported base price. 

Assuming that the base carcass is a Choice, yield grade 3 steer carcass weighing 600-700 pounds, 

this base is then adjusted to include price differences or reported spreads for different SWGYG 

carcasses as some carcass types return more or less than others. Heifer carcasses (live animals) are 

usually discounted relative to steers, and light carcasses (live animals) are discounted relative to 

heavier carcasses. Furthermore, live animals with weight measurements not coinciding with CME 

delivery specifications are usually discounted. 

One explanation of heavy carcass (heavy live weight) discounting is that the resulting larger 

carcass cuts may not "fit the box" commonly used in todays meatpacking industry. Alternatively, 

lighter weight animals are discounted as they require more animal units to produce the same total 

output. As the processing costs remain virtually the same for each animal, processing lighter weight 

animals generates higher total costs. Holstein and Good grade carcasses are discounted relative to 

Choice grade carcasses and yield grade 4 carcasses are discounted relative to yield grade 3 (\Vard, 

1979). Discounting associated with '1ess-than-optimum" animals can be linked to the penalties for 

delivery of such non-standard animals. 
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Figure 1. Determination of Cash Market Price: Supply and Demand for Beef. 

CHAPTER THREE: Slaughter Cattle Basis Theory 59 



Byproduct revenue makes up the second portion of total returns for the meatpacker. 

Byproduct price is an aggregation of a standard mix of byproducts and is based on live animal 

weight. The weekly "Market News" byproduct price is used to compute actual byproduct sales 

value. Slaughter costs and a profit target are subtracted from the byproduct value per head resulting 

in the amount the meat packer can pay over the price of the carcass. Dividing this figure by the 

carcass weight gives the price per hundredweight a meat packer can pay over the reported base 

S\VGYG carcass price. Carcass value plus byproduct value (total revenue) minus cattle and 

slaughter costs (total costs) leaves profit per head. Thus, the cattle price yielding this profit level 

would be determined per hundredweight on a live weight basis. This "buy order" is discovered for 

the base SWGYG animal, with known discounts for less desirable characteristics. The field buyer 

then attempts to execute this order in a livestock auction. This entire process is summarized in 

Figure 1. 

If dressing percentage and carcass cost could somehow be removed from the pricing logic 

currently used for the purchasing of red meat animals, the incentive to feed the animal longer would 

be greatly lessened. The dressing percentage/carcass cost pricing logic used routinely in the trading 

of live cattle is a deterrent to improving leanness, as are the V.S.D.A. quality grading standards. 

As long as feeders demand to sell cattle on a live weight basis, rather than on a basis of carcass grade 

and weight, dressing yield/carcass cost is an essential factor in the pricing system. 

3.4 Livestock Auction Processes 

Prices in auction markets are arrived at through a process of information evaluation. Market 

participants (buyers and sellers) evaluate available information and arrive at transaction prices 

which clear the market. Price discovery is the process by which buyers and sellers arrive at the 

transaction price for a specific quantity and qUality of a commodity at a specific time and place 

(Hudson, 1987). The concept of price discovery has been characterized by Forker (1975) as a 
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process by which a market registers available information to arrive at a consensus estimate of the 

price which will balance supply and demand. Therefore, for a given set of information (sex, grade, 

weight, breed of cattle), price discovery is the process where price is generated within a specific 

market. 

Most slaughter cattle in Virginia are sold through direct sales or in special graded slaughter 

cattle sales. Buccola (1982) has shown that order of sale of a particular, quality corrected, lot of 

Virginia yearling steers can result in as much as a $3.20 per hundredweight difference between the 

ftrst lot and the last lot processed. \Vard (1981) found the number of meatpackers bidding on cattle 

was positively related to transaction prices. A short period theory of competition might suggest that 

as more buyers compete for a given supply, bid:, ,JJld sale prices will increase. Furthermore, \Vard 

found that the numb~r of bids per lot was significant suggesting again that when several buyers want 

the same lot of cattle, they are willing to pay more for it. 

3.5 Subjective Evaluation of MaJ~ket Livestock 

While an ex post evaluation of a carcass can reveal precise measurements of yield and 

cut ability , fteld buyers at local auctions must make a visual live animal evaluation. This process 

results in subjective measurements and "grading decisions" which vary depending on the buyers 

experience, attitude, and purchasing requirements. 

In a paper dealing with the estimation of carcass traits by visual appraisal of market livestock, 

Lewis et al. (1969) found that "trained evaluators" could account for "more than half" of the 

variation in carcass traits. Specifically, 47 percent of the variation in cattle grades could be 

associated with live estimates. This moderate outcome is perhaps due to the difficulty in estimating 

intramuscular fat (marbling). Gregory et al. (1964) found that live cattle can be appraised more 

precisely for carcass cutability than for carcass grade. They found that approximately 25 to 35 

percent of the variation in actual cutability can be accounted for on the basis of live estimates of 
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cut ability and they conclude by stating that this precision is less than desired for use in ranking 

individual cattle for differences in cutability. It is obvious that the purchase of cattle on the basis 

of actual carcass measurements of the variables influencing value would be more accurate and thus 

more equitable than when live estimates of these variables are used (Gregory, 1962). 

3.6 Factors Affecti1lg Cash Prices 

While the elements determining Virginia live cattle basis (cash price and futures price) are 

highly related, cash cattle prices and cattle futures prices represent different entities. Virginia cash 

cattle prices reflect current supply and demand conditions at a specific market and time which may 

or may not coincide with CME live cattle futures contract specifications. Futures prices represent 

slaughter cattle in a future time period which bear physical characteristics coinciding with C:\1E live 

cattle contract specifications. Cattle found in Virginia state graded slaughter sales may not precisely 

represent CME requirements. 

Even if Virginia markets were par delivery points, having characteristics coinciding with CME 

live cattle contract specifications, Virginia live cattle cash prices may represent different supply and 

demand conditions from live cattle futures prices. According to Leuthold (1979), the futures prices 

of livestock represent the cash price expectations of traders during the maturity of the futures 

contract. Because live cattle are not storable, supply and demand conditions in a future time period 

may be substantially different from any current supply and demand situations. 

Variation in live cattle basis results from specific factors which affect the cash price and futures 

price in a different manner. Since cash live cattle represent a much more heterogeneous group than 

live cattle futures, more factors affect the cash price element of basis than the futures price element. 

Therefore, it is critical to this analysis to isolate and identify the variation in the cash market prices. 

Possible factors affecting the cash price element of basis identified above include: sex, weight, grade, 
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breed, maturity, conformation, and cutability of the slaughter animal, market location, order of sale 

of a particular lot, lot size, number of cattle in a particular sale, and a seasonal factor. 

The sex class variable is important as body composition varies according to the sex of the 

animal and one of the most noteable differences is in fat content. Carcasses from male animals have 

a lower proportion of fat and a higher proportion of lean meat than those of female animals of 

similar slaughter weight. 

Meatpackers set their livewcight price bids according to a 600-700 pound "base" carcass. This 

corresponds to a live animal weight range between 1,000 and 1,100 pounds for steers. Thus, any 

live animal which varies from this range by a significant amount will not produce the proper carcass 

weight and therefore may be discounted by some set amount. Furthermore, meatpackers use a base 

quality and yield grade for pricing purposes which is usually Choice yield grade 3 cattle. Any 

variation from this desired base is usually discounted by a set amount. 

There are some differences in other quality characteristics between breeds of cattle, such as 

proportions of muscle, bone, fat, hide weight and also the yield or dressing percentage of the 

carcass. Different breeds are considered to be early or late maturing and from the point of view of 

the meat industry this refers to the development and deposition of fat in the carcass. Early maturing 

breeds such as Angus tend to "put on" fat at a relatively young age. Hereford and Simmental cattle 

are known to have a hide weight which is ten to twelve percent heavier than other breeds. This 

affects the yield grade of these cattle, and could result in relative discounts in cash price. 

A particular market is expected to produce relatively higher or lower cash price bids for 

uniform quality cattle as the average number sold through a particular market, as well as market 

reputation, attracts certain buyers. Ward (1979) and Buccola (1982) believe that the conditions of 

a sale significantly affect the cash price of cattle. Lot size and the number of cattle in a sale are 

considered important to the cash price bid. Buccola states fmnly that the order of sale of a 

particular lot of cattle is significantly related to the cash price bids given a set of quality-corrected 

cattle. The number of cattle in a sale is also considered important. 

Since cattle cannot be delivered against a futures contract before the beginning of the delivery 

month, it appears unlikely that competitive arbitrage activities would hold cash and futures prices 
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in the same relationship during the non-delivery period as during the delivery period. Thus, it has 

been hypothesized that the basis in the non-delivery period would exhibit greater flucuations than 

in the delivery period. 

Live cattle markets ill Virginia are highly active during the fust quarter of each year. 

Furthermore, cash prices vary dramatically from season to season. Kenyon (1988) has documented 

this seasonal phenomenon using average Virginia farm prices for steers and heifers from 1974 to 

1987 (Figure 2). Seasonal price indices demonstrated that January through February were below 

the base of 100 at 96 percent and 98 percent, respectively. 

March through July displayed superior price levels peaking in April and May at 104. Prices 

were found to decline from May through August where they stabilized around the base of 100. 

Finally, prices decline to 97 and 96 percent of base in November and December, respectively. 

3.7 Factors Affecting Futures Prices 

Many of the same basic factors affect both cash and futures market prices. However, futures 

prices are based on expected conditions one to three months into the future while cash prices are 

based on actual current supply and demand conditions. 

The most influential futures price element of basis is the seasonal effect obtained when 

switching futures contract months. Changing futures contract months may have a major influence 

on basis since the new futures contract price reflects anticipated supply and demand conditions in 

a different time period. 

Meatpackers do not directly incorporate futures market prices in computing cash cattle price 

bids, but use futures market prices as a piece of information (Ward, 1981). Futures market prices 

are useful as they establish the current expected price of cattle representing the par futures contract 

specifications. Ward found live cattle futures prices to be significant in explaining actual versus 

estimated price differences which were hypothesized to be dependent on variables relevant to the 

CHAPTER THREE: Slaughter Cattle Basis Theory 64 



n ::r: 
> 
." 
....:t 
~ 
:::cI 
-1 ::r: 
:::cI 
rrJ 
~ 
CIl 
;r 
c 

11(1 
:r .... 
I'll ... 
n 
~ 
fi" 

= t: ;t. 

-1 =-I'll 
0 ... 
'< 

~ 

1)5 

104 

103 

102 

~111 

i-
99 

98 

97 

98 

95 
JAN FEB MAR 

SEASONAL PACE HEX: STEERS a tEFEHS 
AVERAQE VIkiNA f~ I'MZ. .74-.a7 

APR MAY ..... "-.L AUG SEP 

MON1ltl 

OCT 

Figure 2. Seasonal Price Index: Steers & Heirers, Average Vircinia Farm Price, 1974-1987. 

tOY DEC 



pricing process but not incorporated in the meatpacker's price estimate. As previously outlined, 

Leuthold (1979) has explained that futures prices are a result of expected supply and demand 

conditions. A summary of the factors which detennine the CME futures price is presented in 

Figure 3. 

3.8 Summary of Factors Affecting Slaughter Cattle Basis 

The previous disscussion has considered many factors affecting the cash and futures price, and 

hence the basis for live cattle. The major factors discussed follows: 

1. Live cattle are produced continuously throughout the year, versus a single time period, and 

therefore the basis is not related to storage cost. 

2. Any particular set of live cattle continuously undergo physical changes and are not a unifonn 

product across different time periods. 

3. The futures contract specifications for live cattle are defmed broadly enough that substantial 

variation among a particular lot or across several lots of cattle may exist even though all of the 

cattle meet contract specifications. 

4. Live cattle futures use only steers m determining price. While steers and heifers are 

interchangeable to a high degree in the feedlot, certain factors such as dressing percentages and 

cut ability result in lower cash prices for heifers relative to the price of steers. 

5. Slaughter cattle purchasing agents usually prefer steers over heifers as the usually lighter heifers 

require the meat packers to purchase a greater number and incur greater processing costs. 

Therefore, steers usually sell at a premium to heifers. 

6. Heifers take less time to feed out than steers; hence, in periods when increased cash flow among 

feedlot operators in needed, more heifers may be reaching the graded sales, thus, affecting the 

steer - heifer price differential. 
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7. Heavier live cattle may be discounted relative to lighter-weight equivalents as the 

heavier-weight cattle may not "fit-the-box" (600-800 carcass) commonly used in the 

meatpacking industry. 

8. Lighter live cattle may be discounted relative to heavier-weight equivalents as the lighter-weight 

cattle require a greater number of head to result in the same weight of processed carcasses. 

As processing costs are virtually the same for either animal, the total costs will increase as more 

lighter-weight animals are processed. 

9. U.S.D.A. quality grades directly relate to the fmish or conformation of the cattle being sold. 

Packers prefer Choice grade cattle and usually pay a premium for them relative to the Select 

(Good) grade. 

10. The predominate cattle breeds sold in Virginia are expected to sell at a premium relative to 

"non-standard" cattle breeds. 

11. The conditions of a sale may have a significant impact on the basis of a particular lot of cattle 

relative to the other lots in a sale. Order of sale of a particular lot and the lot size are key 

components which differentiate otherwise similar lots of cattle. 

12. A seasonal price pattern exists in Virginia live cattle. While this theoretically should not have 

an impact on basis, local Virginia markets may be responding to different supply and demand 

factors than other cash markets and the futures market. Thus, live cattle basis may have a 

seasonal component. 

13. The Certificate of Delivery system, installed in December 1983, has been shown to make basis 

more negative (Purcell and Hudson). However, further research is nessesary to understand the 

new system's complete effects on basis. 
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The combined theoretical evaluation of all elements hypothesized to have a significant impact 

on basis allows for the initial specification of the basis relationship as follows: 

BASIS(cash-futures) = f {SEX(O,J); WEIGHT(continuous),' YEAR(trend); 

GRADE(prime, choice, select/good); CERTDEL(O'/ ),. 

BREED ( Angus, AxH, Hereford, Charolais, Simmental, Holstein),. 

LOT ORDER(continuous),. LOT SIZE(continuous),' 

TOTAL HEAD(continuous); 

SEASONAL INDICA TOR(O,/ )} 

The weight, lot order, lot size, and total head variables are continuous. All other variables are 

designated by (0,1) and are intercept shifting variables. Based on the review of literature, industry 

practices, and economic theory, the expected relationships between basis and the explanatory 

variables in the basis model are listed as follows: 

1. The sex coefficient is expected to be positive for steers and negative for heifers. 

2. For steers, if the weight is between 1125 and 1400 pounds, the coefficient is expected to be 

positive. A less positive coefficient is expected for lighter steers (850-1125). 

3. For heifers, if the weight is between 1000 and 1350 pounds the coefficient is expected to be 

positive. A less positive coefficient is expected for lighter heifers (800-1000). 

4. U.S.D.A. quality grade coefficients are expected to be positive and become less positive as the 

grade reduces from Choice (Choice > Select/Good). A discount is expected for the Select 

grade relative to the others. The Prime grade may be discounted relative to Choice. 

5. If the breed is Angus, then the breed coefficient is expected to be positive. The coefficient is 

expected to be less and less positive as the breed changes from the most prominent live cattle 

breeds in Virginia to the least prominent. 

6. If a particular lot is sold at the beginning of a sale, the basis is expected to be stronger. The 

coefficient on lot position (l, ... , n) is therefore expected to be negative. Reduced bidding on 

subsequent lots toward the end of a sale is expected to result in weaker basis. 
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7. If the lot size is large (number of cattle in a lot > 2), the basis is expected to improve as the 

number of uniform cattle in the lot increases. 

8. If a particular market's sale is abnormally small, the resulting basis is expected to be relatively 

more negative and variable as a result of weaker cash bids. Basis is expected to increase 

(improve) as the number of cattle in the sale increases. 

9. If the seasonal indicator is outside the time frame designated as par (Season04 is March 16 

through April 15), the seasonal coefficient is expected to be positive, since the par season 

contains the largest number of animals sold and the lowest cash market prices of the year. 

These hypothesized relationships will be tested in Chapter five using data from the Virginia 

Graded Slaughter Cattle Sales. The nature of these data will be discussed next in Chapter four. 

CHAPTER THREE: Slaughter Cattle Basis Theory 70 



CHAPTER FOUR: Data Analysis, Model 

Specificatiol', alld Variable Quantification 

4.0 Data Analysis 

The raw data was carefully examined to detennine the appropriate number of markets and 

years to analyze. A tabulated summary of historial basis values, their extremes, averages, and 

corresponding standard errors are presented in Appendix A for all slaughter cattle, Appendix B for 

steers, and Appendix C for heifers. Tables of the number of cattle sold were summarized by year, 

breed, market, month, grade, delivery month timingl4, and time until delivery15 (Table 44 through 

Table 50). The data were also tabulated by the same factors for steers (Table 51 through 

Table 58) and heifers (Table 59 through Table 66). 

Average steer basis for the fourteen year dataset was a negative $4.52 per hundredweight 

(Table 51) . Average heifer basis was calculated to be $2.49 per hundredweight "under" steers at 

negative $7.01 (Table 59). Average basis for Choice grade steers was negative $3.15 per 

hundredweight versus negative $6.72 per hundredweight for Select steers (Table 54). Average basis 

for Choice grade heifers was negative $6.16 per hundredweight versus negative $10.09 per 

hundredweight for Select heifers (Table 54). 

14 Delivery month timing is the common measure of the relative timing of the contract to the delivery month. 
The contract is usually specified as either being within the delivery month or outside of the delivery month. 

IS Time until delivery is a more precise definition of the common delivery month timing variable. Using this 
concept. the contract is catagorized according to the relative time until expiration. in 15 day intervals. 
This expansion of the "'normal" timing variable allows a more exact analysis of delivery period basis. 
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An analysis of average basis by weight groupings presented notable differences between steers 

and heifers. The minimum average basis for steers was negative $4.09 per hundredweight and 

occurred in the 1100·1200 pound catagory (Table 57). Average steer basis was more negative in 

both lighter and heavier weight catagories. However, the minimum average basis for heifers was 

negative $5.37 per hundredweight and occurred in the 1300-1400 pound catagory (Table 65). 

Average heifer basis was more negative in all lighter weight catagories. This data analysis suggests 

that heavier heifers will sell at a premium to lighter heifers. However, average steer basis is the least 

negative in the 1100-1200 pound catagory which suggests that both lighter (800-1100) and heavier 

(1200-1400) steers will sell at a relative discount. 

An analysis of average basis by month suggests seasonal patterns exist in both steer and heifer 

basis. Both steer and heifer basis is most negative during the spring months of March, Aprit and 

May (Table 58 and Table 66). The least negative months are January and February for both sexes. 

This apparent seasonality may have implications on estimating live cattle basis. 

A Virginia state map was created for each sex showing the number of lots of cattle sold by 

county for the time period January 1, 1974 through December 31, 1987. This geographical analysis 

is displayed in Figure 13 for steers, and Figure 14 for heifers. 

The raw data indicate that a significant number of cattle have been sold each year since 1975. 

Retail beef price ceilings were imposed by the Nixon administration in 1973 and impacted the cattle 

market through 1974. In 1977 there were only 20610t5 (645 head) of cattle recorded in the special 

graded This small number is the result of data collection problems. Because of these 

problems, the database considered for analysis began in January of 1978 and ended in December 

of 1987, the most recent data available. 

Graded sales were conducted at eleven different markets in Virginia throughout this data period 

which included Courtland, Culpeper, Fredericksburg, Front Royal, Harrisonburg, Lynchburg, 

Madison Mills, Marshall, Orange, Staunton, and Winchester. However, only eight markets were 

considered large enough to warrant analysis. Presently, seven markets are operational in slaughter 

cattle sales; Culpeper, Fredericksburg, Front Royal, Harrisonburg, Marshall, Madison Mills, and 

Staunton. The Orange, Virginia market was analyzed because a large number of live cattle were 
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sold during the time frame of interest. The years of operation of each market in the dataset are 

presented in Table 7. 

The annual trend variable, YEAR, is included in Table 7 to explain it's annual value. 

Specifically, the original dataset began in 1974, therefore the time trend variable was initiated with 

a value of 1.0 during this year. Each year the variable YEAR is incremented by 1.0. In the revised 

dataset, 1978 through 1987, the YEAR variable begins with a value of 5 and ends at 14. 

Table 7. Number of Years in Final Dataset For Eight Markets, 1978-1987. 

l\1arket 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 Total 

Culpeper - - - - - x - x x x 4 

Fredericksburg x x x x x x x x x x 10 

Front Royal - x - - x x x x x x 7 

Harrisonburg x x x x x x x x x x 10 

l\'1arshall x x x x x x x x x x 10 

I\'iadison l\fills x x x x x x x - - - 7 

Orange x x x x x x x x x x 10 

Staunton - - - - - x x x x x 5 

Year 5 6 7 8 9 10 11 12 13 14 -

The dataset includes 22755 lots of steers and 14305 lots heifers of which the most prevalent 

breeds are Angus, Angus/Hereford crossbreds, Hereford, Charolais, and Simmental cattle 

(Table 8). Average weight per lot data was limited to a 550 pound range as follows: steers 850 to 

1450 pounds, heifers 800 to 1350 pounds. Cattle grading U.S.D.A. Choice were most abundant 

with the remainder being Select (Good). The Prime grade intercept shifting variable was not 

considered in the fmal analysis because of the very limited number of this grade sold. 

Average lot order for steers is the twenty-third lot position in a sale whereas heifers, which are 

often grouped and sold after all steers are processed, is the fIfty-third lot position. The average 

number of cattle in a lot is 2.9 for steers and 2.4 for heifers. Average weight per lot sold is notably 

different between steers and heifers at 1158 pounds and 1008 pounds, respectively. For steers, the 
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average number of total head processed per sale is 166. Between 1978 and 1987, the total number 

of lots of steers sold ranged from 1362 in Staunton to 4971 in Harrisonburg. For heifers, the the 

average number of total head processed per sale is 168. The total number of lots of heifers sold 

ranged from 599 in Staunton to 2771 in Front Royal (Table 8). 

Several problems exist within the dataset which are not easily corrected. The data is pooled 

cross sectional/time series data and is unbalanced. Functionally, it is cross sectional data from 

various locations and for various characteristics in Virginia, however, it also spans a ten year time 

period. Each observation in the data set is grouped with those observations occurring on the same 

sale date, thus resulting in non-unique observations with respect to the day of the sale. 

Furthermore, the number of non-unique observations occurring in each time period varies by 

market, month, and year. Serial correlation and biased parameter estimates may result, but there 

are no resonable methods for correcting these problems. 

Additionally, this live cattle dataset is somewhat crippled as no yield grade information has 

been recorded in the Virginia Graded Slaughter Cattle Sales. Yield grades measure the cutability 

or muscle to fat ratio of a fInished carcass. The cutability of a particular lot of cattle being sold in 

a graded sale is determined by visual appraisal. This information is certainly incorporated into, a 

cash price bid for live cattle by experienced buyers. Therefore, the relative fmish, or conformation, 

of a particular lot of live cattle has an impact on the basis. The lack of this information will 

certainly account for a portion of the unexplained variation in live cattle basis in Virginia. 

Seasonal indicators variables (and basis values) were created by "rolling" the futures contracts 

forward on the sixteenth day of a contract month. This resulted in twelve 30 day periods prior to 

the 16th of each month. Even valued seasonal indicators are "contract month" variables and odd 

valued seasonal indicators are nondelivery months. The time periods associated with each seasonal 

indicator are described in Table 9. Details concerning the storage of all dataset information are 

presented in Appendix E. 
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Table 8. Virginia Slaughter Cattle Summary Statistics, Steers and Heifers, Eight 
Markets, 1978-1987. 

All Slaughter Cattle Steers 

Average Average Average Average Lots Sold Head Sold 
Market Lot Order Lot Hcad 'Veight Total Head 78-87 78-87 

Culpeper 22.04 2.50 1183.20 147.66 1692 4229 

F redericksbu rg 18.85 2.55 1129.20 144.36 3251 8278 

Front Royal 22.69 2.46 1173.00 159.32 2455 6046 

Harrisonburg 30.79 2.72 1133.69 222.70 4971 13532 

Nlarshall 17.82 3.67 1163.02 153.02 3301 12123 

I\'ladison Mills 25.55 2.73 1146.20 177.84 3097 8465 

Orange 17.88 2.24 1153.07 90.09 2626 5877 

Staunton 28.94 4.11 1183.10 236.45 1362 5593 

Averages 23.07 2.87 1158.06 166.43 2844 8018 

Total Sums - - - - 22755 64143 

All Slaughter Cattle Heifers 

Average Average Average Average Lots Sold Head Sold 
.;vlarket Lot Order Lot Head 'Veight Total Hcad 78-87 78-87 

Culpeper 53.97 2.32 1029.13 151.98 1055 2452 

Fredericksburg 47.07 2.34 981.27 149.14 2739 6399 

Front Royal 55.65 1.95 1070.28 151.50 2771 5405 

Harrisonburg 73.12 2.68 981.39 221.00 2497 6692 

l\larshall 41.95 2.33 1005.82 154.82 1839 4286 

lVladison Mills 60.64 2.40 978.83 184.31 1814 4353 

Orange 39.89 2.04 981.32 96.33 991 2021 

Staunton 51.00 2.72 1034.26 231.33 599 1631 

Averages 52.91 2.35 1007.79 167.55 1788 4155 

Total Sums - - - - 14305 33239 
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Table 9. Specification of Seasonal Indicator Variables by Futures Contract Changes. 

Season a Time Frame Futures Contract Month 

SeasonOI December 16 - 31 
January 1 - 15 February 

Season02 January 16 - 31 
February 1 - 15 February 

Season03 February 16 - 30 
~1arch 1 - 15 April 

Season04 I\larch 16 - 31 
April I - 15 April 

Season05 April 16 - 30 
May 1 - 15 June 

Season06 lVlay 16 - 31 
June 1 - 15 June 

Season07 June 16 - 30 
July 1 - 15 August 

Season08 July 16 - 31 
August 1 - 15 August 

Season09 August 16 - 31 
September 1 - 15 October 

SeasonlO September 16 - 30 
October 1 - 15 October 

Seasonll October 16 - 31 
November 1 - 15 December 

Season12 November 16 - 30 
December 1 - 15 December 

a The data was partitioned according to the day the cash sale occurred and matched with the 
appropriate live cattle futures contract price to establish a basis value. 

Seasonal indicator variables (and basis values) were created by "rolling" the contracts forward 
on the 16th day of a contract month. Thus, establishing twelve 30 day pen ods prior to the 
16th of each month. 

Even valued seasonal indicators are "contract month" variables and odd valued seasonal 
indicators are nondelivery months. 
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4.1 Basis Model Specification 

The basis is dermed as the live cattle cash price less the nearby CME live cattle futures price 

(basis = cash - futures) for a specified lot of cattle at a given time and market location. If the local 

cash price is below the Chicago futures price, the basis is negative; a cash price above the futures 

price results in a positive basis. The specific model and hypothesized relationships used in 

explaining basis variation for steers and heifers at each market is as follows: 

BASIS (t) /10 + /11 WEIGHT (t) + /12 YEAR (t) + /13 SELECT + /14 CERTDEL + /1, AxH 

+ /161-lEREFORD + /17 CHAROLAIS + /18 SIMj\4ENTAL + /19 HOLSTEIN 

+ /110 LOT ORDER (t) + {311 LOT SIZE (t) + Pl2 TOTAL HEAD (t) 

+ /113 SEASONAL INDICATOR (t). 

The variable defInitions, par values, and a priori expected signs are as follows: 

BASIS (t) = (current local live cattle cash price) - (nearby CME live cattle futures price) 

WEIGHT (t) average weight of a specific lot of live cattle, pounds/head, + Pl. 

YEAR(t) = time trend variable, (1974= 1,1975=2, ... ,1987= 14), ±P2 

SELECT = grade score V.S.D.A. Select (Good) intercept dummy variable, 
par = V.S.D.A. Choice grade, -/13 

CERTDEL = Certillcate of Delivery intercept dummy variable, 
(prior to December 1983 contract CertDel = 0, 1 thereafter), -/14 

AxH = Angus/Hereford breed intercept dummy variable, 
par = Angus, ± fJ s 

HEREFORD = Hereford breed intercept dummy variable, 
par = Angus, -{3 6 

CHAROLAIS = Charolais breed intercept dummy variable, 
par = Angus, -/17 

SIMAI ENTAL = Simmental breed intercept dummy variable, 
par = Angus, -{3s 
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HOLSTEIN = Holstein breed intercept dummy variable, 
par = Angus, -f3g 

LOT 0 RD ER (t) = order of sale of a particular lot of cattle, -PI 0 

LOT SIZE «() = number of cattle in a particular lot, + Pl1 

TOT AL HEAD (t) = number of cattle in a particular sale, + P12 

SEASONAL INDICATOR (t) = season of year, 
par = Season 04 (:Y1arch 16 - April 16), + P13 

4.2 Variable Qllantification 

Basis model variables were quantified using standard multiple regression analysis techniques. 

Chapter five presents the results of estimating the above model. 
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CHAPTER FIVE: Results 

5.0 Preliminary Model Results 

Sixteen preliminary models (eight markets for steers and heifers) were estimated using Ordinary 

Least Squares (OLS). Basis model results for these eight markets are presented in Table 10 through 

Table 29. The number in parentheses to the right of each parameter coefficient is the t statistic. 

Summary statistics for each market are reported at the bottom of each table. 

Initial estimations across all market/sex combinations generally resulted in coefficients of 

expected sign and magnitude. For example, non-standard grades and breeds of cattle such as Select 

Holstein were discounted relative to the par Angus cattle. However, several variables needed 

attention since they were frequently statistically insignificant or the estimated parameters varied in 

sign or magnitude across markets. A 95 percent significance leveP6 and a t of 1.96 was used as a 

guideline to eliminate variables which were not statistically significant. The range in each coefficient 

estimate across the eight markets and the number of statistically significant and insignificant 

estimates by sign were summarized to assist in evaluating the preliminary models. This analysis is 

reported in Table 18 for steers and in Table 28 for heifers. 

Preliminary models indicated that the Total Head variable was consistently insignificant and 

therefore it was removed in subsequent model estimations. Several breed variables including 

AxH, Charolais, and Simmental were found to switch signs across markets and have poor t 

statistics. The AxH variable was found to have broadly mixed preliminary results. Preliminary 

16 Using an IX = 0.05 level of significance for a two-sided test with more than one-hundred-twenty degrees 
of freedom results in the statistic It > 1.961. 
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steer results found the AxH coefficient to be statistically insignificant in three markets. One market 

was found to be negative and significant, and the remaining four markets were divided evenly 

between negative insignificant and positive insignificant (Table l8). Thus, because of widely 

variable results, this breed type was taken out of the fmal model specification. However, it was not 

removed from the database and therefore it became a part of the par breed type along with Angus 

cattle. 

The Charolais and Simmental breed variables were found to have largely positive but 

insignificant results. Instead of eliminating these seemingly important breed identifiers, a new 

variable was created which incorporated both breed types, Charolais and Simmental, and was 

named Chari Simm. F tests were then perfonned to test the hypothesis that the two breeds were 

equal. All full modef17 tests failed to reject the equality of the two breeds at the (X = 0.05 level of 

significance; thus, combining these two breed types does not introduce misspecification. 

Subsequent models were then estimated with the combined variable CharlSimm. A summary of 

the results of the breed type F tests are presented in Table 30 for steers and Table 31 for heifers. 

Preliminary results indicated that the coefficients on the seasonal variables during the second 

half of the year were very similar in sign and magnitude. All coefficients were positive and highly 

significant. Since the seasonal coefficients during the last half of the year appeared to be similar in 

magnitude, two new variables were created to prepare an analysis of combined seasonal indicators. 

The fIrst variable combined Season 06 through Season 12 and was named Season06_12. The 

second variable combined Season 07 through Season 10 and was named Season07 _10. Preliminary 

models were then re-estimated using the new seasonal group variables in place of the individual 

seasonal variables. Thus, three different models were available for comparison, the original full 

model with all eleven seasonal variables and the two new models each with a different seasonal 

combination variable. 

Appropriate F tests were then constucted to test the hypothesis that the individual seasonal 

variables within the group were equal. The full model was used as a "control" which established a 

17 The full model refers to the original twenty-three variable model which included all eleven seasonal 
indicator variables. The twelfth seasonal variable (Season04 - March 16 through April 15) is designated 
to be par. 
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base for comparison. Combined seasonal variable models were treated as restricted models and 

were found to be less statistically significant than the full model. The null hypotheses that the 

individual seasonal variables included in the combination variables are equal were rejected in all but 

one market at the f1. = 0.05 level of significance. Although the coefficients on the individual 

seasonal variables are very similar, their strong statistical properties result in high levels of 

confidence concerning the differences, however small, between their coefficients. Subsequent 

models were then estimated with the original specification of individual seasonal variables. A 

summary of the results of the seasonal F tests are presented in Table 30 for steers and Table 31 for 

heifers. 

5.1 Fillal Model Parameter Estimates 

Final models were estimated after preliminary statistical hypothesis testing was completed. 

All models had a large number of observations with steers having at least 1361 observations, and 

heifers with at least 598. The critical F value at the f1. = 0.05 level of significance with 20 

independent variables and greater than 200 observations is 1.57. All fInal models were statistically 

significant with F values ranging from 66.41 to 325.93 for steer models and from 25.71 to 101.38 

for heifer models. 

Using the independent variables as specified, the fmal steer models explained between 41 and 

64 percent of the variation in local slaughter cattle basis. The fmal heifer models explained between 

35 and 47 percent of the variation in basis. 

Root mean squared errors, RlvlSE's, present the relative magnitude of variation around the 

estimated basis value. Because the units of measurement are the same across all models, they can 

CHAPTER FIVE: Results 81 



be compared18• The RMSE's on the steer models ranged from $2.44/cwt. in Staunton to $2.78/cwt. 

in Orange. Heifer model RAISE's ranged from $2.56/cwt. in Culpeper to $3.1S/cwt. in Orange. 

The standard deviation of the estimated basis value, cY), measures the dispersion, or accuracy, 

of the model estimates. Steer model estimates had standard deviations ranging from $2. 195/cwt. in 

Marshall to $3.322/c\vt. in Culpeper. Standard deviations for heifer models ranged from 

$2.069/cwt. in Marshall to $2.526/cv.-1. in Front Royal. 

Mean basis values offer a measure of the relative differences in basis between all market/sex 

combinations. 'For steers, the mean basis values ranged from -$5.48/cwt. in Harrisonburg to 

-$3.79/cwt. in Marshall. The difference between these two values is $1.62 per hundredweight. This 

represents the average difference for all cattle resulting from these different market locations. 

For heifers, mean basis values ranged from -$S.19fcwt. in Orange to -$5.57/cwt. in Front 

Royal. The difference, $2.62 per hundredweight, between Orange and Front Royal is the average 

spread between these markets for all heifers sold. 

18 An extensive comparison across all markets is somewhat limited as the number of years each market 
contributed to the dataset varies. 
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Table 10. Prelinlinary and Final Model Estimates of Slaughter Cattle Steer Basis 
for Culpeper, Virginia, 1978-1987. 

Preliminary Final 
Variable Estimate (t-value) Estimate (t-value) 

Intercept -12.7791 (-9.821) -11.4138 (-9.730) 

\Veight 0.001707 (2.973) 0.001734 (3.017) 

Year 0.5641 (5.504) 0.4211 (4.711) 

Total Head 0.001890 ( 1.346) n.a. (n.a.) 

Lot Order -0.032245 (-5.163) -0.029204 ( -5.158) 

Lot Size 0.024447 (0.965) 0.028028 (1.132) 

Select -3.3158 (-16.829) -3.3711 (-17.733) 

CertDel -2.1052 ( -4.259) -1.4873 ( -3.475) 

Hereford -0.3638 (-1.742) -0.2860 ( -1.386) 

AxH -0.7576 (-3.015) n.a. (n.a.) 

Charolais -0.0855 ( -0.488) n.a. (n.a.) 

Char/Simm n.a. (n.a.) 0.1224 (0.806) 

Simmental 0.2719 (1.136) n.a. (n.a.) 

Holstein -6.6006 ( -22.398) -6.5549 (-22.351) 

SeasonOI 6.2524 (22.859) 6.1838 (23.195) 

Season02 3.3570 (11.889) 3.2844 ( 11.677) 

Season 03 1.4434 (5.512) 1.3531 (5.254) 

Season 05 -1.2112 ( -4.566) -1.1461 (-4.321) 

Season06 2.7211 (9.313) 2.7736 (9.518) 

Season07 2.6076 (8.538) 2.7655 (9.186) 

Season 08 2.7910 (8.814) 2.7334 (9.009) 

SealO)on09 2.6890 (9.440) 2.6320 (9.790) 

Season 10 1.1389 (3.537) 1.0620 (3.480) 

Seasonll 2.7310 (8.595) 2.6388 (8.908) 

Season 12 2.6696 (7.358) 2.5576 (7.222) 

Basis (X) -5.0441 -5.0441 

Std. Dev. cV) 3.3289 3.3215 

± RAISE 2.5058 2.5135 

F value 129.755 147.643 

Total df 1691 1691 

R2 0.6415 0.6386 

n.a. = not available as variable is not included in model. 
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Table 11. Preliminary and Final Model Estimates of Slaughter Cattle Steer Basis 
for Fredericksburg, Virginia, 1978-1987. 

Preliminary Final 
Variable Estimate (t-value) Estimate (t-value) 

Intercept -5.9343 (-10.086) -6.5095 ( -11.257) 

'Veight 0.000840 ( 1.857) 0.000897 (1.978) 

Year 0.0762 (2.134) 0.0796 (2.223) 

Total Head ·OJJ05260 ( -5.681) n.a. (n.a.) 

Lot Order -0.015741 (-3.733) -0.022964 (-5.751) 

Lot Size 0.082611 (4.288) 0.066082 (3.444) 

Select -3.1110 (-23.462) -3.0317 (-22.873) 

CertDel -0.4340 ( -2.097) -0.7843 (-3.914) 

Hereford 0.0794 (0.603) -0.0064 ( -0.050) 

AxH 0.3687 (2.261 ) n.a. Cn.a.) 

Charolais 0.1486 ( 1.029) n.a. (n.a.) 

Char/Simm n.a. (n.a.) 0.0894 (0.691) 

Simmental 0.2926 ( 1.242) n.a. (n.a.) 

Holstein -5.9831 ( -15.378) -5.9869 (-15.389) 

Season 0 1 4.5617 (19.205) 4.5413 (19.021) 

Season 02 2.7444 (12.289) 2.9908 (13.631) 

Season03 1.6484 (7.414) 1.8419 (8.359) 

Season05 0.9307 (4.591 ) 1.0632 (5.258) 

Seasoll06 1.2042 (5.710) 1.3482 (6.426) 

Season07 3.1723 (15.258) 3.3482 (16.274) 

Season08 2.2428 ( 10.335) 2.4947 (11.747) 

Season09 2.6337 (9.916) 3.1546 ( 12.661) 

Season 10 2.8608 ( 12.232) 3.0306 (13.036) 

Season11 1.8172 (8.160) 2.0833 (9.587) 

Season 12 1.5977 (5.935) 1.9674 (7.523) 

Basis (x) -4.1497 -4.1497 

Std. Dev. (J) 2.2899 2.2700 

± RJlSE 2.7314 2.7469 

F value 99.317 110.975 

Total df 3250 3250 

R2 0.4145 0.4073 

n.a. = not available as variable is not included in model. 
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Table 12. Preliminary and Final Model Estimates of Slaughter Cattle Steer Basis 
for Front Royal, Virginia, 1978-1987. 

Preliminary Final 
Variable Estimate (t-value) Estimate (t-value) 

Intercept -lR.9054 (-21.655) -18.5269 (-21.245) 

\Veight 0.003780 (7.614) 0.003897 (7.863) 

Year 1.0461 ( 14.675) 1.0890 (15.529) 

Total Head 0.006767 (4.812) n.a. (n.a.) 

Lot Order -0.006619 (-1.631) -0.001230 (-0.314) 

Lot Size 0.048636 (2.878) 0.054913 (3.247) 

Select -3.1068 (-20.260) -3.1801 (-20.735) 

CertDel -5.6367 (-18.532) -5.2915 ( -18.037) 

Hereford -0.1801 ( -1.021) -0.1369 ( -0.789) 

AxIl -0.0966 ( -0.500) n.a. (n.a.) 

Charolais 0.0501 (0.369) n.a. (n.a.) 

Char/Simm n.a. (n.a.) 0.1215 (0.988) 

Simmental 0.3877 (1.821) n.a. (n.a.) 

Holstein -6.2799 ( -15.598) -6.2961 ( -15.646) 

SeasonOl 4.8596 ( 15.360) 4.1531 ( 14.640) 

Scason02 3.8788 (11.831) 3.3061 (10.767) 

Season03 0.9857 (4.077) 0.7239 (3.057) 

Season05 0.7602 (3.499) 0.7591 (3.478) 

Season06 1.5815 (6.021) 1.2409 ( 4.887) 

Season 07 2.8856 (10.925) 2.4556 (9.882) 

Season08 3.5731 ( 12.090) 2.8486 (11.159) 

Season09 3.3766 (13.160) 2.8029 (12.412) 

Season 10 2.4842 (8.532) 1.8294 (7.233) 

Seasont 1 3.3851 ( 11.962) 2.7029 ( 11.052) 

Season 12 2.3500 (8.162) 1.8344 ( 6.835) 

Basis (X) -4.0011 -4.0011 

Std. Dev. cY) 2.5509 2.5363 

± RAISE 2.6094 2.6221 

F value 101.962 114.803 

Total df 2454 2454 

R2 0.4910 0.4854 

n.a. = not available as variable is not included in model. 
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Table 13. Preliminary and Final Model Estimates of Slaughter Cattle Steer Basis 
for Harrisonburg, Virginia, 1978-1987. 

Preliminary Final 
Variable Estimate (t-value) Estimate (t-value) 

Intercept -1.1982 (-2.512) -2.0391 ( -4.373) 

\Veight 0.000184 (0.502) 0.000011 (0.031 ) 

Year -0.3443 (-12.274) -0.3509 (-12.438) 

Total Head -0.005536 (-8.477) n.a. (n.a.) 

Lot Order -0.003629 ( -1.218) -0.0 17687 ( -7.089) 

Lot Size 0.122438 (7.739) 0.091343 (5.890) 

Select -2.5717 ( -22.048) -2.2034 (-20.198) 

CertDel -0.0385 ( -0.242) 0.1187 (0.752) 

Hereford -0.4719 (A.057) -0.4576 ( -4.275) 

AxH 0.0587 (0.513) n.a. (n.a.) 

Charolais 0.3755 (2.746) n.a. (n.a.) 

Char/Simm n.a. (n.a.) 0.3509 (3.035) 

Simmental 0.2547 ( 1.243) n.a. (n.a.) 

Holstein -6.3744 (-40.543) -6.2935 (-42.085) 

Season01 2.1014 (10.604) 2.4025 ( 12.236) 

Season02 3.2425 ( 18.872) 3.3547 (19.464) 

Season03 1.6205 (9.978) 1.6502 (10.101) 

Season05 1.0010 ( 6.l16) 0.8377 (5.123) 

Season06 1.2993 (7.780) 1.4389 (8.603) 

Season 07 2.4451 (13.071) 2.6578 (14.244) 

Season 08 2.0960 ( 12.624) 2.1244 (12.710) 

Season09 1.7002 (9.226) 2.0215 ( 11.160) 

Season to 2.0736 (9.586) 2.5496 (12.141) 

Season1l 0.6108 (2.596) 1.1417 ( 5.007) 

Season 12 1.9254 (8.199) 2.5230 (11.177) 

Basis (X) -5.4761 -5.4761 

Std. Dev. (,V) 3.1904 3.1729 

± Ril1SE 2.7510 2.7705 

F value 290.651 325.933 

Total df 4970 4970 
R2 0.5747 0.5684 

n.a. = not available as variable is not included in model. 
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Table 14. Preliminary and Final Model Estimates of Slaughter Cattle Steer Basis 
for Marshall, Virginia, 1978-1987. 

Prelitninary Final 
Variable Estimate (t-value) Estimate (t-value) 

Intercept -2.0650 (-3.819) -1.8287 (-3.433) 

'Veight -0.00 1513 ( -3.483) -0.001606 (-3.715) 

Year -0.0894 (-2.737) -0.0626 ( -1.988) 

Total Head 0.002095 (2.907) n.a. (n.a.) 

Lot Order -0.009922 ( -2.173) -0.005474 ( -1.297) 

Lot Size 0.071649 (6.993) 0.080401 (8.220) 

Select -2.3361 (-20.322) -2.3893 (-21.172) 

CertDel -0.9583 ( -5.209) -1.0228 ( -5.672) 

Hereford -0.5832 (-3.971) -0.5507 ( -3.937) 

AxH -0.0752 ( -0.596) n.a. (n.a.) 

Charolais 0.0925 (0.647) n.a. (n.a.) 

Char/Simm n.a. (n.a.) 0.2438 (2.068) 

Simmental 0.4479 (2.389) n.a. (n.a.) 

Holstein -5.7487 (-18.762) -5.7012 ( -18.834) 

SeasonOl 2.9709 ( 13.460) 2.7917 ( 13.079) 

Scason02 3.5890 (17.243) 3.4314 (16.983) 

Season03 1.1539 (5.841) 1.0212 (5.282) 

Season05 0.8288 (4.245) 0.7089 (3.721) 

Season06 1.6025 (7.494) 1.4766 (7.054) 

Season07 3.7440 ( 16.423) 3.6338 (16.193) 

Season 08 2.7403 (12.975) 2.5673 ( 12.729) 

Season 09 3.4910 (14.796) 3.2880 (14.707) 

Season 10 2.4642 ( 10.465) 2.2156 (10.024) 

Season 1 I 2.4230 (9.234) 2.1728 (8.769) 

Season 12 2.4616 (10.419) 2.2702 (9.984) 

Basis (X) -3.7845 -3.7845 

Std. Dev. (J) 2.2007 2.1949 

± RkfSE 2.6236 2.6273 

F value 100.959 115.166 

Total df 3300 3300 
R2 0.4147 0.4125 

n.a. = not available as variable is not included in model. 

CHAPTER FIVE: Results 87 



Table 15. Preliminary and Final Model Estimates of Slaughter Cattle Steer Basis 
for Madison Mills, Virginia, 1978-1987. 

Preliminary Final 
Variable Estimate (t-value) Estimate (t-value) 

Intercept -2.1453 ( -3.582) -2.4259 (-4.146) 

'Veight -0.001246 ( -2.688) -0.001270 (-2.774) 

Year -0.1033 (-3.014) -0.1443 ( -4.543) 

Total Head -0.003443 ( -3.002) n.a. (n.a.) 

Lot Order -0.0 11783 ( -3.382) ·0.014500 ( -4.404) 

Lot Size 0.143734 (6.946) 0.134515 (6.575) 

SeJect -3.0834 (-23.401) -3.0486 (-23.268) 

CertDel -1.0854 ( -6.177) -0.9666 ( -5.635) 

Hereford -0.5618 ( -3.809) -0.5655 (-4.153) 

AxH 0.0221 (0.165) n.a. (n.a.) 

Charolais 0.1545 ( 1.002) n.a. (n.a.) 

Char/Simm n.a. (n.a.) 0.0775 (0.575) 

Simmental -0.2457 ( -0.840) n.a. (n.a.) 

Holstein -4.9866 (-17.947) -4.9682 (-18.472) 

SeasonOI 3.5049 (13.162) 3.6658 ( 14.105) 

Season02 2.8985 ( 12.632) 2.9324 (12.780) 

Season03 2.2666 ( 10.821) 2.1997 ( 10.554) 

Season05 2.1755 (10.331) 2.2674 (10.875) 

Season06 1.5113 (6.175) 1.6538 ( 6.875) 

Season07 3.2538 ( 13.549) 3.4157 (14.573) 

Season 08 2.0567 (8.906) 2.1272 (9.281) 

Season 09 2.0357 (7.864) 2.2769 (9.242) 

Season 10 2.1687 (7.722) 2.4624 (9.320) 

Season I t 0.3697 (1.341 ) 0.6254 (2.382) 

Season 12 3.1408 ( 12.520) 3.2652 (13.165) 

Basis (x) -4.3586 -4.3586 

Std. Dev. (0) 2.4673 2.4622 

± RAISE 2.7082 2.7116 

F value 111.720 127.627 

Total df 3096 3096 

R2 0.4554 0.4535 

n.a. = not available as variable is not included in modeL 
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Table 16. Preliminary and Final Model Estimates of Slaughter Cattle Steer Basis 
for Orange, Virginia, 1978-1987. 

Preliminary Final 
Variable Estimate (t-value) Estimate (t-value) 

Intercept ·3.8625 ( -5.540) -4.1966 (-6.160) 

\Veight 0.001631 (3.128) 0.001799 (3.458) 

Year -0.1141 (-2.952) -0.1408 (-3.701) 

Total Head -0.005407 ( -2.957) n.a. (n.a.) 

Lot Order -0.039427 ( -6.665) -0.047314 (-9.016) 

Lot Size 0.194901 ( 6.656) 0.173102 (6.041) 

Select -2.4608 (-16.445) -2.3583 ( -16.130) 

CertDel -1.2226 (-6.019) -1.2067 ( -5.965) 

Hereford -0.5634 ( -3.679) -0.6773 (-4.775) 

AxH 0.3450 (2.154) n.a. (n.a.) 

Charolais 0.6339 (3.397) n.a. (n.a.) 

Char/Simm n.a. (n.a.) 0.3985 (2.557) 

Simmental 0.3185 ( 1.228) n.a. (n.a.) 

Holstcin -5.1139 (-19.904) -5.2309 (-20.987) 

SeasonOl 2.0307 (7.331) 2.1683 (7.903) 

Season 02 2.0170 (7.661) 2.1288 (8.160) 

Scason03 0.1981 (0.834) 0.3164 ( 1.347) 

Scason05 -0.9847 (-4.079) -0.8397 ( -3.539) 

Season06 0.5024 (2.131) 0.6565 (2.849) 

Scason07 1.5892 (6.114) 1.7753 (6.997) 

Season08 1.2663 (4.181 ) 1.5559 (5.423) 

Season09 1.0565 ( 4.102) 1.3012 (5.288) 

Season 10 1.4034 (4.766) 1.6390 (5.780) 

Season11 -0.2628 (-0.941 ) 0.0125 (0.047) 

Season 12 0.9350 (3.464) 1.1075 (4.225) 

Basis (x) -4.7951 -4.7951 

Std. Dev. LV) 2.6702 2.6619 

± RJISE 2.7756 2.7821 

F value 105.626 120.155 

Total df 2625 2625 

R2 0.4828 0.4798 

n.a. = not available as variable is not included in model. 
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Table 17. Preliminary and Final Model Estimates of Slaughter Cattle Steer Basis 
for Staunton, Virginia, 1978-1987. 

Preliminary Final 
Variable Estimate (t-value) Estimate (t-value) 

Intercept -12.3589 ( -10.640) -12.9777 ( -11.525) 

"'eight 0.005454 (8.985) 0.005648 (9.338) 

Year 0.2093 (2.275) 0.3072 (3.751) 

Total Head 0.002159 (2.854) n.a. (n.a.) 

Lot Order -0.000300 (-0.084) 0.002943 (0.871 ) 

Lot Size 0.028770 (2.324) 0.032490 (2.639) 

Select -3.1198 (-17.995) -3.1385 (-18.029) 

CertDei -2.8596 (-9.613) -3.1457 ( -11.009) 

Hereford -0.5959 ( -2.898) -0.7612 ( -3.806) 

AxH 0.6682 (3.163) n.a. (n.a.) 

Charolais 0.0180 (0.094) n.a. (n.a.) 

Char/Simm n.a. (n.a.) -0.1799 ( -1.063) 

Simmental -0.1520 ( -0.494) n.a. (n.a.) 

Holstein -9.9005 (-17.083) -10.2564 (-17.818) 

SeasonOI 5.7985 (10.772) 5.9880 ( 11.292) 

Season 02 4.0389 ( 10.981) 3.8127 ( 10.572) 

Season03 1.3751 (3.947) 1.1759 (3.505) 

Season05 1.3218 (4.858) 1.4492 ( 5.348) 

Season06 2.3963 (8.246) 2.6920 (9.847) 

Season07 2.0242 (6.504) 2.0139 (6.453) 

Season08 2.4037 (7.514) 2.4526 (7.670) 

Season 09 2.5554 (8.337) 2.4447 (7.989) 

Season 10 2.1926 (5.808) 1.9057 (5.175) 

Season 11 2.0379 (4.884) 1.6791 (4.146) 

Season 12 2.1257 (3.037) 2.0897 (3.014) 

Basis (x) -4.0933 -4.0933 

Std. Dev. (V) 2.4269 2.4121 

± RJ1SE 2.4296 2.4418 

F value 59.046 66.405 

Total df 1361 1361 
R2 0.5037 0.4976 

n.a. = not available as variable is not included in model. 
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Table 18. Summary of Prelinlinary Model Coefficient Estimates of Slaughter Cattle 
Steer Basis, Eight lVlarkets, Virginia, 1978-1987. 

Estimated Range Statistical Significance 

Variable Low High -S -NS +NS +S Comment 

Intercept -18.9054 -1.1982 8 - - - negative/significant 

'Veight -0.001513 0.005454 2 - 2 4 positive/sig/mixed 

Year -0.3443 l.0461 4 - - 4 mixed/ significant 

Total Head -0.005536 0.006767 4 - , 1 3 mixed/significant 

Lot Order -0.039427 -0.000300 5 3 - - negativel significant 

Lot Size 0.024447 0.194901 - - 1 7 positive I significant 

Select -3.3158 -2.3361 8 - - - negative I significant 

CertDel -5.6367 -0.0385 7 1 - - negative I significant 

Hereford -0.5959 0.0794 5 2 1 - negative! significant 

AxH -0.7576 0.6682 1 2 2 3 positive / sig/mixed 

Charolais -0.0855 0.6339 - 1 5 2 positive/not sig 

CharjSimm n.a. n.a. - - - - n.a. 

Simmental -0.2457 0.4479 - 2 5 I positive/not sig 

Holstein -9.9005 -4.9866 8 - - - negative I significant 

SeasonOl 2.0307 6.2524 - - - 8 positive/significant 

Season 02 2.0170 4.0389 - - - 8 positive/significant 

Season03 0.1981 2.2666 - - 1 7 po sitive j si gnific an t 

Season05 -1.2112 2.1755 2 - - 6 po si ti ve / sig/ mixed 

Season06 0.5024 2.7211 - - - 8 positive/significant 

Season07 1.5892 3.7440 - - 8 positive/significant 

Season08 1.2663 3.5731 - - - 8 po siti vel significant 

Season09 1.0565 3.4910 - - - 8 positive/ significant 

SeasonJO 1.1389 2.8608 - - - 8 positi ve / significant 

Seasont 1 -0.2628 3.3851 - 1 1 6 positive/significant 

Season 12 0.9350 3.1408 - - - 8 positivel significant 

Basis (x) -5.4761 -3.7845 

Std. Dev. (J) 2.2007 3.3289 S = significant at (t 2 1.960). 

± Rll,1SE 2.4296 2.7756 NS = not significant (t s 1.960). 

F-value 59.046 290.651 ( -) = coefficient sign is negative. 

Total df 1361 4970 ( +) = coefficient sign is positive. 

R2 0.4145 0.6415 

n.a. = not available as variable is not included in model. 
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Table 19. Summary of Final Model Coefficient Estimates of Slaughter Cattle Steer 
Basis, Eight lVlarkets, Virginia, 1978-1987. 

Estimated Range Statistical Significance 

Variable Low High -S -NS +NS +S Comment 

Intercept -18.5269 -1.8287 8 - - - negative I significant 

\Veight ·0.001606 0.005648 2 - 1 5 positive/sig/mixed 

Year -0.3509 1.0890 4 . - 4 mixed/significant 

Total Head n.a. n.a. . - . - n.a. 

Lot Order -0.047314 0.002943 5 2 1 . negative/significant 

Lot Size 0.028028 0.173102 - - 1 7 positive/significant 

Select -3.3711 -2.2034 8 - - - negative! significant 

CertDel -5.2915 0.1187 7 - 1 - negative/significant 

Hereford -0.7612 -0.0064 5 3 - - negative I significant 

AxH n.a. n.a. - - - - added to intercept 

Charolais n.a. n.a. - - - - combined Simmental 

Char/Simm -0.1799 0.3985 . 1 4 3 positive/not sig 

Simmental n.a. n.a. - - - - combined Charolais 

Holstein -10.2564 -4.9682 8 - - - negative/ significant 

Season 0 1 2.1683 6.1838 - - - 8 positive/ significant 

Season02 2.1288 3.8127 - - - 8 positive I significant 

Season03 0.3164 2.1997 - - 1 7 positive/significant 

Season05 -1.1461 2.2674 2 - - 6 positive/sig/mixed 

Season 06 0.6565 2.7736 - - - 8 positive/significant 

Season07 1. 775: 3.6338 - - - 8 positive/significant 

Season08 1.5959 2.8486 - - - 8 po sitive / significant 

Season 09 1.3012 3.2880 - - - 8 positive/significant 

Season 10 1.0620 3.0306 - - - 8 positive/significant 

Season11 0.0125 2.7029 - - 1 7 positive/significant 

Seasont2 1.1075 3.2652 - - - 8 positive / significant 

Basis (x) -5.4761 -3.7845 

Std. Dev. (Y) 2.1949 3.3215 S significant at (t ~ 1.960). 

± R1V!SE 2.4418 2.7821 NS = not significant (t S 1.960 j. 

F-value 66.405 325.933 (-) = coefficient sign is negative. 

Total df 1361 4970 ( +) = coefficient sign is positive. 
R2 0.4073 0.6386 

n.a. = not available as variable is not included in model. 
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Table 20. Preliminary and Final Model Estimates of Slaughter Cattle Heifer Basis 
for Culpeper, Virginia, 1978-1987. 

Preliminary Final 
Variable Estimate (t-value) Estimate (t-value) 

Intercept -13.6918 ( ·8.278) -15.3817 ( -9.930) 

\Veight 0.005735 (7.164) 0.005760 (7.170) 

Year 0.1053 (0.781) 0.2001 (1.591) 

Total Head ·0.011588 ( -4.289) n.a. (n.a.) 

Lot Order 0.013345 (1.591 ) -0.014784 ( -2.885) 

Lot Size 0.199251 (5.288) 0.133995 (3.807) 

Select -4.1484 (-15.147) -3.8453 ( -14.487) 

CertDel ·1.2248 ( -2.072) -1.3114 ( -2.238) 

Hereford -0.0179 ( -0.063) 0.1114 (0.391) 

AxH -0.8928 ( -2.563) n.a. (n.a.) 

Charolais 0.1185 (0.592) n.a. (n.a.) 

Char/Simm n.a. (n.a.) 0.2621 ( 1.430) 

Simmental 0.3489 ( 1.134) n.a. (n.a.) 

Holstein -6.2350 ( -4.699) -6.3138 (-4.715) 

SeasonOl 3.7367 (9.429) 4.0662 (10.437) 

Season 02 2.2203 (6.207) 2.3860 ( 6.677) 

Sea.c;on03 0.5073 ( 1.445) 0.8177 (2.428) 

Season05 -1.4331 (-4.115) ·1.0192 (-3.018) 

Season06 2.1023 (5.844) 2.4878 (7.089) 

Season07 3.1611 (8.279) 3.3496 (8.728) 

Season08 2.2238 (5.162) 2.6766 (6.311) 

Season 09 1.6990 ( 4.337) 2.1282 ( 5.596) 

Season 10 0.1362 (0.317) 0.6632 ( 1.583) 

Season 1 I 1.8117 (4.113) 2.4064 (5.674) 

Season 12 1.2183 (2.872) 1.4399 (3.407) 

Basis (X) -7.4275 -7.4275 

Std. Dev. cY) 2.1933 2.1564 

± R1V!SE 2.5349 2.5633 

F-Value 34.307 37.295 

Total df 1054 1054 

R2 0.4335 0.4191 

n.a. = not available as variable is not included in model. 
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Table 21. Prelintinary and Final Model Estimates of Slaughter Cattle Heifer Basis 
for Fredericksburg, Virginia, 1978-1987. 

Preliminary Final 
Variable Estimate (t-value) Estimate (t-value) 

Intercept -15.5474 (-20.691) -15.9746 (-21.491) 

'Veight 0.006041 (9.544) 0.006144 (9.715) 

Year 0.2910 (6.259) 0.2955 (6.345) 

Total Head -0.007268 (-5.150) n.a. (n.a.) 

Lot Order -0.014222 (-3.347) -0.029526 (-9.554) 

Lot Size 0.149617 (5.262) 0.110976 ( 4.034) 

Select -3.4841 (-17.254) -3.3052 (-16.563) 

CertDel -0.8415 ( -3.458) -0.9615 ( -3.978) 

Hereford -0.3039 (-1.809) -0.2661 ( -1.624) 

AxH -0.2559 (-1.381) n.a. (n.a.) 

Charolais 0.78l3 (4.900) n.a. (n.a.) 

~r/Simm n.a. (n.a.) 0.7548 (5.295) 

I Simmcntal 0.6395 (2.633) n.a. (n.a.) 

Holstein -6.0740 ( -3.564) -5.9320 ( -3.466) 

SeasonOI 4.1197 ( 14.655) 3.8102 ( 13.824) 

Season02 1.2279 ( 4.434) 1.2532 ( 4.508) 

Season03 2.1062 (7.569) 2.1427 (7.671) 

Season05 0.3176 ( 1.297) 0.3070 ( 1.249) 

Scason06 1.9321 (7.551) 1.9875 (7.741) 

Season 07 3.4501 (13.723) 3.5718 ( 14.202) 

Season08 2.4109 (9.347) 2.5378 (9.842) 

Season09 2.7619 (9.435) 2.9911 (10.300) 

Season 10 3.0761 ( 11.259) 2.8999 ( 10.647) 

Season 11 2.4120 (9.888) 2.6133 (10.799) 

Sea.~on 12 1.6222 (5,483) 1.6601 (5.588) 

Basis (x) -6.5414 -6.5414 

Std. Dev. cY) 2.1838 2.1635 

± RAISE 2.9354 2.9489 

F-Value 65.890 73.690 

Total df 2738 2738 

R2 0.3582 0.35l6 

n.a. = not available as variable is not included in modeL 
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Table 22. Preliminary and Final Model Estimates of Slaughter Cattle Heifer Basis 
for Front Royal, Virginia, 1978-1987. 

Preliminary Final 
Variable Estimate (t-value) Estimate (t-value) 

Intercept -17,2101 (-20,039) -16.7924 ( -19.594) 

\Veight 0.006618 (12.142) 0.006609 ( 12.149) 

Year 0.3570 (4.569) 0.3715 (4.747) 

Total Head 0.009419 (5.227) n.a. (n.a.) 

Lot Order -0.003701 ( -0.928) 0.010593 (3.475) 

Lot Size 0.052296 ( 1.606) 0.108106 (3.472) 

Select -3.8068 (-20.904) -4.0738 (-23.041) 

CertDei -3.6764 (-13.009) -3.4797 ( -12.361) 

Hereford -0.4349 ( -2.135) -0.3639 (-1.816) 

AxH -0.4823 ( -2.276) n.a. Cn.a.) 

Charolais 0.6151 ( 4.433) n.a. Cn.a.) 

Char/Simm n.a. (n.a.) 0.6862 (5.477) 

Simmental 0.4702 (2.346) n.a. (n.a.) 

Holstein -6.0692 (-4.992) -6.0188 ( -4.926) 

SeasonOI 5.7491 (18.106) 5.2244 ( 17.202) 

Season02 4.8462 (16.788) 4.4984 ( 16.056) 

Season03 1.4023 (5.137) 1.1341 (4.227) 

Season05 0.8182 (3.590) 0.8856 (3.869) 

Season06 2.0886 (7.111) 1.7278 (6.039) 

Season07 3.4636 ( 13.061) 3.0809 (12.159) 

Seasol108 3.0714 (9.181) 2.5865 (8.108) 

Season09 3.5701 (13.084) 3.1741 (12.263) 

Season 10 2.7800 (9.102) 2.2640 (7.961) 

Season1) 3.3136 ( 11.096) 2.7737 (9.920) 

Season 12 1.2868 (4.073) 0.9141 (2.949) 

Basis (x) -5.5659 -5.5659 

Std. Dev. (Y) 2.5477 2.5263 

± Ri1;fSE 2.9357 2.9527 

F-Value 90.708 101.381 

Total df 2770 2770 
R2 0.4316 0.4244 

n.a. not available as variable is not included in model. 
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Table 23. Preliminary and Final l\lodel Estimates of Slaughter Cattle Heifer Basis 
for Harrisonburg, Virginia, 1978-1987. 

Preliminary Final 
Variable Estimate (t-value) Estimate (t-value) 

Intercept -8.8348 (-11.029) -8.8672 (-11.249) 

\Veight O.U04913 (7.110) 0.004958 (7.223) 

Year -0.3445 ( -7.436) -0.3415 (-7 .417) 

Total Head -0.000974 ( -0.548) n.a. (n.a.) 

Lot Order -0.0 17445 ( -3.526) -0.019872 (-7.847) 

Lot Size 0.124143 (4.755) 0.118818 (4.819) 

Selcct -2.9187 (-17.531) -2.8854 (-18.299) 

CertDel -0.4207 (-1.808) -0.4392 ( -1.907) 

Hereford -0.4681 ( -2.580) -0.5111 ( -3.093) 

AxIl 0.1057 (0.605) n.a. (n.a.) 

Charolais 0.7547 (3.873) n.a. (n.a.) 

Char/Simm n.a. (n.a.) 0.7436 ( 4.567) 

Simmental 0.8916 (3.154) n.a. (n.a.) 

Holstein -4.1700 ( -5.955) -4.2136 ( -6.050) 

ScasonOl 1.5407 (5.029) 1.5193 (4.974) 

Season 02 3.3760 ( 11.044) 3.3166 (11.201) 

Season03 2.0507 (7.091 ) 2.0299 (7.047) 

Season05 0.9696 (3.532) 0.9225 (3.432) 

Season06 0.5605 ( 1.969) 0.5569 ( 1.963) 

Season07 3.3214 (l0.320) 3.3140 (10.334) 

Season08 2.0070 (7.040) 1. 9893 (6.997) 

Season09 2.3614 (6.931) 2.3582 (6.937) 

Season 10 1.6788 (4.754) 1.6750 (4.763) 

Season]l 0.9964 (2.609) 0.9861 (2.601) 

Seasonl2 1.2963 (3.164) 1.3203 (3.255) 

Basis (X) -7.4543 -7.4543 

Std. Dev. cO) 2.3382 2.3375 

±RMSE 3.1122 3.1109 

F-Value 61.256 70.457 

Total df 2496 2496 

R2 0.3629 0.3627 

n.a. = not available as variable is not included in model. 
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Table 24. Preliminary and Final Model Estimates of Slaughter Cattle Heifer Basis 
for Marshall, Virginia, 1978-1987. 

Preliminary Final 
Variable Estimate (t-value) Estimate (t-value) 

Intercept -11.9722 (-16.330) -11.9696 (-16.341) 

\Veight 0.0042.:1.9 (5.895) 0.004251 (5.911) 

Year -0.0568 (- L 108) -0.0471 ( -0.928) 

Total Head 0.001826 (1.316) n.a. (n.a.) 

Lot Order -0.001679 ( -0.239) 0.004425 (0.859) 

Lot Size 0.174216 (6.523) 0.183683 (7.148) 

Select -2.7728 (-17.119) -2.8197 (-17.814) 

CertDel -1.4893 ( -5.825) -1.5270 (-6.061) 

Hereford -0.3330 (-1.429) -0.3160 (-1.422) 

AxH -0.0492 ( -0.261) n.a. (n.a.) 

Charolais 0.8165 (4.329) n.a. (n.a.) 

Char/Simm n.a. Cn.a.) 0.8019 (4.975) 

Simmental 0.7082 (2.620) n.a. (n.a.) 

Holstein -2.6144 ( -2.034) -2.6035 ( -2.029) 

SeasonOl 2.3055 (7.323) 2.2320 (7.192) 

Scason02 3.7582 (11.595) 3.6818 (11.541) 

Season03 1.0356 (2.976) 0.9443 (2.775) 

Sea..~on05 1.4494 (4.823) 1.3538 (4.655) 

Season06 1.5742 ( 5.285) 1.4822 (5.127) 

Season 07 3.7051 ( 11.624) 3.6442 (11.546) 

Season 08 2.6176 (7.860) 2.5029 (7.777) 

Season09 3.1478 (9.188) 3.0449 (9.126) 

Season 10 2.7296 (7.390) 2.6406 (7.258) 

Seasonll 2.8103 (7.552) 2.7042 (7.429) 

Season 12 1.3934 (4.227) 1.3066 (4.038) 

Basis (X) -6.7582 -6.7582 

Std. Dev. (y) 2.0714 2.0693 

± RAiSE 2.8397 2.8389 

F-Value 42.520 48.825 

Total df 1838 1838 

R2 0.3502 0.3494 

n.a. = not available as variable is not included in model. 
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Table 25. Preliminary and Final Model Estimates of Slaughter Cattle Heifer Basis 
for Madison Mills, Virginia, 1978-1987. 

Preliminary Final 
Variable Estimate (t-value) Estimate (t-value) 

Intercept -7.5119 (-7.785) -7.5725 ( -7.906) 

"Teight -0.00 1308 (-1.583) ·0.001130 ( -1.376) 

Year 0.2473 ( 4.412) 0.2510 (4.667) 

Total Head 0.000987 (0.437) n.a. (n.a.) 

Lot Order -0.043029 ( -7.278) -0.039922 ( -9.147) 

Lot Size 0.282~23 (7.875) 0.288330 (8.237) 

Select -2.8159 (-14.060) -2.8564 (-14.948) 

CertDel -1.5290 ( -6.548) -1.5154 ( -6.623) 

Hereford -0.5153 ( -2.253) -0.7090 ( -3.289) 

AxH 0.4876 (2.551 ) n.a. (n.a.) 

Charolais 1.2098 (5.540) n.a. (n.a.) 

CharjSimm n.a. (n.a.) 1.0140 (5.485) 

Simmental 1.2229 (3.774) n.a. (n.a.) 

Holstein -3.5445 (-2.799) -3.7857 ( -2.995) 

SeasonOI 2.8078 (7.033) 2.8659 (7.183) 

Season02 3.0180 (8.880) 3.0550 (9.003) 

Season03 1.3862 (4.171 ) 1.4733 ( 4.524) 

Season05 1.1478 (3.482) 1.1823 (3.592) 

Season06 0.6566 (1. 735) 0.6833 ( 1.809) 

Season 07 1.6165 (4.367) 1.6408 ( 4.450) 

Season08 ·0.3201 ( -0.864) -0.2922 (-0.790) 

Season09 1.8452 ( 4.461) 1.8862 (4.595) 

Season 10 1.0376 (2.201) 1.0740 (2.336) 

Season11 0.7226 ( 1.729) 0.7433 (1.812) 

Season 12 2.5685 (6.748) 2.6006 (6.853) 

Basis (X) -7.7128 -7.7128 

Std. Dev. tV) 2.2829 2.2754 

± RlvfSE 3.0474 3.0506 

F-Value 44.235 50.432 

Total df 1813 1813 
R2 0.3624 0.3600 

n.a. = not available as variable is not included in model. 
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Table 26. Preliminary and Final Model Estimates of Slaughter Cattle Heifer Basis 
for Orange, Virginia, 1978-1987. 

Preliminary Final 
Variable Estimate (t-value) Estimate (t-value) 

Intercept -l3.7280 (-10.898) -13.2496 (-10.528) 

'Veight 0.006850 (6.201) 0.006654 (6.002) 

Year -0.l265 (-1.610) -0.0626 (-0.810) 

Total Head 0.024261 (4.571) n.a. (n.a.) 

Lot Order -0.071422 ( -6.130) -0.028544 (-4.050) 

Lot Size 0.247970 ( 4.573) 0.302628 (5.679) 

Select -2.7825 (-11.002) -3.1236 ( -12.782) 

CertDel -1.3946 ( -3.649) -1.5734 ( -4.138) 

Hereford -0.5471 (-1.877) -0.5770 (-2.108) 

AxH 0.1228 (0.419) n.a. (n.a.) 

Charolais 1.0967 (3.369) n.a. (n.a.) 

Char/Simm n.a. (n.a.) 0.9099 (3.256) 

Simmental 0.3676 (0.776) n.a. (n.a.) 

Holstein -3.8066 (- 1.679) -3.8382 ( -1.678) 

SeasonOI 1.6777 (3.505) 1.5639 (3.238) 

Season02 3.6381 (8.802) 3.4796 (8.363) 

Season03 0.2720 (0.646) 0.2877 (0.677) 

Season 05 -0.2231 ( -0.506) -0.4166 (-0.939) 

Season06 1.6968 (3.891) 1.2555 (2.926) 

Season07 2.1219 ( 4.404) 2.0052 ( 4.130) 

Season 08 3.3240 (6.179) 2.7674 (5.243) 

Season09 2.0623 (3.668) 1.6893 (3.011) 

Season 10 1.6936 (2.836) 1.3752 (2.299) 

Season) 1 1.9470 (3.462) 1.5324 (2.743) 

Season 12 1.5993 (3.275) 1.6672 (3.384) 

Basis (x) -8.1862 -8.1862 

Std. Dev. cY) 2.5257 2.4785 

±R.HSE 3.1491 3.1824 

F-Value 27.689 30.024 

Total df 990 990 
R2 0.3971 0.3824 

n.a. = not available as variable is not induded in model. 
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Table 27. Preliminary and Final Model Estimates of Slaughter Cattle Heifer Basis 
for Staunton, Virginia, 1978-1987. 

Preliminary Final 
Variable Estimate (t-value) Estimate (t-value) 

Intercept -12.5453 (-7.721) -14.5920 ( -9.060) 

\Veight 0.0(\(,603 (6.264) 0.006664 (6.219) 

Year -0.3517 ( -2.511) -0.0403 ( -0.302) 

Total Head 0.010063 (5.680) n.a. (n.a.) 

Lot Order -0.016277 ( -2.279) 0.011912 (2.261) 

Lot Size 0.086070 (2.514) 0.113749 (3.279) 

Select -3.0419 (-10.871) -3.2813 ( -11.526) 

CcrtDel -0.9915 (-1.977) -1.6009 (-3.186) 

Hereford -0.4328 ( -1.217) -0.5367 (-1.511) 

AxH 0.6474 (1.863 ) n.a. (n.a.) 

Charolais 0.1641 (0.571 ) n.a. (n.a.) 

Char/Simm n.a. (n.a.) -0.0038 (-0.014) 

Simmental -0.2994 ( -0.658) n.a. (n.a.) 

Holstein -9.9517 (-3.756) ·10.1421 ( -3.723) 

SeasonOl 5.5698 ( 4.886) 6.3792 (5.565) 

Season 02 5.2627 (7.749) 4.1331 (6.226) 

Season03 2.6417 (5.123) 1.9627 (3.797) 

Season05 1.0903 (2.293) 1.4588 (3.016) 

Sea.."ion06 2.4655 (4.113) 2.4621 (3.999) 

Season07 3.9956 (6.605) 3.6253 (5.876) 

Season08 5.0966 (8.131) 4.4777 (7.083) 

Season09 5.0389 ( 10.203) 4.6756 (9.308) 

Season to 4.3236 (7.645) 3.2596 (5.910) 

Seasonll 3.9302 (5.093) 2.9074 (3.769) 

Season 12 5.1248 (6.934) 4.2984 (5.766) 

Basis (x) -6.7684 -6.7684 

Sed. Dev. (J) 2.5673 2.4861 

± RIHSE 2.6075 2.6811 

F-Value 25.204 25.708 

Total df 598 598 

R2 0.5020 0.4708 

n.a. = not available as variable is not included in model. 
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Table 28. Summary of Preliminary Model Coefficient Estimates of Slaughter Cattle 
Heifer Basis, Eight Markets, Virginia, 1978-1987. 

Estimated Range Statistical Significance 

Variable Low High -S -NS +~S +S Comment 

Intercept -17.2101 -7.5119 8 - - - negati ve / significant 

\Veight -0.001308 0.006850 - 2 - 6 positive/sig/mixed 

Year -0.3517 0.3570 2 2 1 3 mixed/significant 

Total Head -0.011588 0.024261 2 1 2 3 mixed/significant 

Lot Order -0.071422 0.013345 5 2 1 - negative I significant 

Lot Size 0.052296 0.282823 - - 1 7 po si ti ve I significant 

Select -4.1484 -2.7728 8 - - - ne gative / significant 

CertDel -3.6764 ·0.4207 7 1 - - negative/significant 

Hereford -0.5471 -0.0179 3 5 - - negative/not sig 

AxH -0.8928 0.6474 2 2 3 1 mixed/not sig 

Charolais 0.1185 1.2098 - - 2 6 positive/significant 

Char/Simm n.a. n.a. - - - - n.a. 

Simmental -0.2994 1.2229 - 1 2 5 positive/significant 

Holstein -9.9517 -2.6144 7 1 - - negative/ significant 

Season 0 1 1.5407 5.7491 - - - 8 positive! significant 

Season02 1.2279 5.2627 - - - 8 positive; significant 

Season03 0.2720 2.6417 - - 2 6 positive/significant 

Season 05 -1.4331 1.4494 1 1 1 5 positi vel sig/mixed 

Season 06 0.5605 2.4655 - - 1 7 po si ti ve / significant 

Season07 1.6165 3.9956 - - - 8 positive/significant 

Season08 -0.3201 5.0966 - 1 - 7 positive/significant 

Season09 1.6990 5.0389 - - - 8 positive/significant 

Season 10 0.1362 4.3236 - - I 7 positivel significant 

Season11 0.7226 3.9302 - - 1 7 positive/significant 

Season12 1.2183 5.1248 - - - 8 positive/significant 

Basis (X) -8.1862 -5.5659 

Std. Dev. cY) 2.0714 2.5673 S = significant at (t ;;::= 1.960). 

± RJ4SE 2.5349 3.1491 NS = not significant (t ::;:; 1.960). 

F-value 25.204 90.708 (-) = coefficient sign is negative. 

Total df 598 2770 ( +) = coefficient sign is positive. 

R2 0.3502 0.5020 

n.a. = not available as variable is not included in model. 
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Table 29. Summary of Finall\'lodel Coefficient Estimates of Slaughter Cattle Heifer 
Basis, Eight Markets, Virginia, 1978-1987. 

Estimated Range Statistical Significance 

Variable Low High ·S ·NS +:"S +S Comment 

Intercept -16.7924 -7.5725 8 - - - negative I significant 

'Yeight ·0.001130 0.006664 · 1 - 7 positive/significant 

Year -0.3415 0.3715 1 3 1 3 mixed 

Total Head n.a. n.a. · - . - n.a. 

Lot Order -0.039922 0.011912 5 - 1 2 negative I sig/mixed 

Lot Size 0.108106 0.302628 - - - 8 positive/significant 

Select -4.0738 -2.8197 8 - - - negative / significant 

CertDel -3.4797 -0.4392 7 1 - - negative/significant 

Hereford -0.7090 0.1114 3 4 1 - rnegative/sig/mixed 

AxH n.a. n.a. - - . - added to intercept 

Charolais n.a. n.a. - - - - I combined Simmental 

CharjSimm -0.0038 1.0140 - 1 1 6 positive I significant 

Simmental n.a. n.a. - - - - combined Char01ais 

Holstein -10.1421 -2.6035 7 1 - - negative! significant 

SeasonOI 1.5193 6.3792 - - - 8 positive/significant 

Season02 1.2532 4.4984 - - - 8 positive/significant 

Season03 0.2877 2.1427 - . 1 7 positive/significant 

Season05 -1.0192 1.4588 1 1 1 5 positive/sig/mixed 

Season06 0.5569 2.4878 - - 1 7 positive/significant 

Sea..~on07 1.6408 3.6442 - - - 8 positive/significant 

Season08 -0.2922 4.4777 · 1 - 7 positivel significant 

Season09 1.6893 4.6756 - - - 8 positive! significant 

Season 10 0.6632 3.2596 - - 1 7 positi ve / significant 

Seasonll 0.7433 2.9074 - - 1 7 positive/significant 

Season 12 0.9141 4.2984 - - - 8 positive/ significant 

Basis (X) -8.1862 -5.5659 

Std. Dev. tV) 2.0693 2.5263 S significant at (t 2 1.960). 

± R~\1SE 2.5633 3.1824 NS = not significant (t ~ /.960). 

F-value 25.708 101.381 ( -) = coefficient sign is negative. 

Tolal df 598 2770 ( +) = coefficient sign is positive. 

R2 0.3494 0.4708 

n.a. = not available as variable is not included in model. 
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Table 30. Summary of F tests for Preliminary Steer Models, Eight Markets, 
1978-1987. 

fJtlarket lVlode! Specification F tests· Seasonal F tests - Breeds Q 

Culpeper Full ~lodel - - 1.8140 Fail 
Season06-12 b 11.9815 Reject 1.3786 Fail 
Season07.10 c 10.9599 Reject 1.4617 Fail 

Fredericksburg Full :vlodel - - 0.3300 Fail 
Season 06-12 18.2009 Reject 0.0517 Fail 
Season07-10 6.1410 Reject 0.3202 Fail 

Front Royal Full ylodel - - 2.4062 Fail 
Season06-12 13.2143 Reject 1.4744 Fail 
Season07-10 6.7650 Reject 1.6605 Fail 

Harrisonburg Full :Vlodel - - 0.3028 Fail 
Season06-12 13.8806 Reject 0.4919 Fail 
Season07-10 4.5732 Reject 0.2454 Fail 

l\'larshall Full wlodel - - 2.9701 Fail 
Season06-12 17.6097 Reject 4.1497 Reject 
Season 07 -10 12.0954 Reject 3.7394 Fail 

~Iadison Mills Full :'vlodel - - 1.7946 Fail 
Season06-12 25.8457 Reject 2.2189 Fail 
Season07-10 11.4063 Reject 2.2103 Fail 

Orange Full iVlodel - - 1.2127 Fail 
Scason06-12 10.0681 Reject 1.2774 Fail 
Season07-10 1.4107 Fail 1.0870 Fail 

Staunton Full Model - - 0.2642 Fail 
Season06-12 0.7143 Fail 0.4907 Fail 
Season07-10 1.1709 Fail 0.4744 Fail 

Summary Reject Ho: d F ail to Reject Ho: II 

F values are computed for the appropriate statistical tests using the standard criteria for F tests 
where: EIX (dfI, dh,) = Ecruical' All decisions are based on the (1. = 0.05 level of significance. 

a F values are as follows for the Charolais/Simmental tests. 
Fo.25 (1,00) = 1.32, Fo.10 (1,00) = 2.71, Fo.05 (1,00) = 3.84, Fo.01 (1,00) = 6.63. 

h F values are as follows for the Season06-12 tests. 
Fo.25 (6,00) = 1.31, Fo.10 (6,00) = 1.77, Fo.05 (6,00) = 2.10, Fo.01 (6,00) = 2.80. 

c F values are as follows for the Season07-l0 tests. 
Fo.25 (3,00) = 1.37, Fo.1O (3,00) = 2.08, Fo.os (3,00) = 2.60, Fo.01 (3,00) 3.78. 

d The combination of individual seasonal indicator variables into one indicator variable was 
found to decrease the statistical significance of the models. 

Reject Ho: Bsearon06 = ... = Bseasonl2' Reject Ho: Bseason07 = ... = BSllasonlO' 

e The combination of the Charolais and Simmental breed variables into one combined 
variable was found to increase the statistical significance of the models. 

Fail to Reject lIo: BChoro/ais = BSimmMfal' 

CHAPTER FIVE: Results 105 



Table 31. Summarv of F tests for Preliminary Heifer Models, Eight Markets, 
1978-1987. 

Market !.lodel Specification F tests - Seasonal F tests - Breeds a 

Culpeper Full :'vlode1 - - 0.5136 Fail 
Season06-12 h 7.6369 Reject 0.3813 Fail 
Season07.10 c 14.4187 Reject 0.2891 Fail 

Fredericksburg f~ull ivIodel - · 0.3105 Fail 
Scason06-12 9.5367 Reject 0.2983 Fail 
Scason07-10 5.4057 Reject 0.4140 Fail 

Front Royal Full lVIodel . - 0.5539 Fail 
Season06·12 14.1806 Reject 0.8509 Fail 
Season07-1O 3.2239 Reject 0.6902 Fail 

Harrisonburg Full l'vIodel - · 0.2175 Fail 
Season06-12 16.7740 Reject 0.1720 Fail 
Season07 -10 8.9341 Reject 0.1901 Fail 

l'Vlarsh all Full :Ylodel - - 0.1550 Fail 
Season06-12 13.1667 Reject 0.0263 Fail 
Season07·10 4.1094 Reject 0.1704 Fail 

;Yladison Mills Full Model - · 0.0015 Fail 
Season06-12 12.7864 Reject 0.0038 Fail 
Season07·10 13.6863 Reject 0.0635 Fail 

Orange Full lVlodcl - - 2.0437 Fail 
Season06-12 2.1512 Reject 2.4367 Fail 
Season07 -10 2.7953 Reject 2.2030 Fail 

Staunton 1 ull Model - - 0.9672 Fail 
Season06-12 4.4490 Reject 0.5667 Fail 
Season07-10 1.8818 Fail 0.8872 Fail 

Summary Reject Ho: d Fail to Reject Ho: /I 

F values are computed for the appropriate statistical tests using the standard criteria for F tests 
where: F'$, (dft, dh) = Fcritical' All decisions are based on the ct. = 0.05 level of significance. 

a F values are as follows for the Charolais/Simmental tests. 
Fo.ls (1,00) = 1.32, Fo.lo (1,00) = 2.71, Fo.os (1,00) = 3.84, Fo.ol (l,oo) = 6.63. 

b F values are as follows for the Season06-12 tests. 
Fo.lS (6,00) = 1.31, Fo.lo (6,00) = 1.77, Fo.os (6,00) = 2.10, Fo.o1 (6,00) = 2.80. 

c F values are as follows for the Season07 -10 tests. 
F o.lS (3,00) = 1.37, Fo.lo (3,00) = 2.08, Fo.os (3,00) = 2.60, Fo.ol (3,00) = 3.78. 

d The combination of individual seasonal indicator variables into one indicator variable was 
found to decrease the statistical significance of the models. 

Reject Ho: BWlSIm06 = ... = Bsearonl2' Reject Ho: BSIIQson07 = ... = BsecsoniO' 

e The combination of the Charolais and Simmental breed variables into one combined 
variable was found to increase the statistical significance of the models. 

Fail to Reject Ho: BCharolais = BSimmenfil" 
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While the mean basis estimates and their respective variances give a relative measure between 

markets, they will not be helpful in establishing basis estimates for specific lots of cattle. Basis 

models must be used to quantify non-par premiums and discounts given various combinations of 

characteristics involved. 

The fmal econometric models include four continuous variables;' WEIGHT, LOT ORDER, 

LOT SIZE, and YEAR (a time trend variable); intercept shifting indicator variables; SELECT, 

CERTDEL, HEREFORD, CHAR/SIAf}v[, HOLSTEIN, and eleven seasonal indicators. Both steer 

and heifer models have par values for each grouping of (0,1) indicator variables. The par models 

are for Angus and Angus / Hereford crossbred Choice grade cattle sold in season four (March 16 

through April 15). The CE., J DEL variable represents the structural change in the delivery 

mechanism of the live cattle futures contract beginning with the December 1983 contract. This 

dummy variable is valued at zero before this time and is valued at 1.0 thereafter. Dummy variables 

(0, I) represent the premiums and discounts for nonpar breeds and grades. In the following section 

the coefficient estimates for each variable across markets and by sex are compared and contrasted 

in terms of statistical significance, magnitude, and consistency. 

5.1.1 Weight 

The WEIGHT variable represents the average weight per lot of live cattle sold. As weight 

increases, basis levels are expected to become more positive, with weight having a similar affect on 

both steers and heifers. For lighter weight cattle, steers below 1125 pounds or heifers below 1000 

pounds, the WEIGHT variable is expected to be less positive relative to similar cattle of heavier 

weight. Average weight per lot was significant and positive in five of the eight steer models and 

seven of the eight heifer models. The results for steers in Marshall and lVladison Mills found weight 

to be negative and significant. 

Overall, the coefficients on the WEIGHT variable were small in magnitude and therefore affect 

the basis estimates very little. In comparing 1000 pound steers to 1300 pound steers with similar 
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characteristics in Fredericksburg (Table 34), there is only a 27 cent increase from -$5.54 to -$5.27 

per hundredweight from the lighter weight to the heavier weight, ceteris paribus. For Harrisonburg, 

the weight coefficient is so small that no change occurs. For heifers, a comparison of the same 

weight differences result in a $1.84/cwt. increase from a weight of 1000 pounds (-$7.66) to a weight 

of 1300 pounds (-$5.62) in Fredericksburg (Table 35). In Harrisonburg, an increase of $1.49 occurs 

between heifers with the same weight factors. These parameter estimates suggest that Virginia live 

cattle buyers are willing to pay a slightly higher price for heavier steer cattle, and a considerable 

higher price for heavier heifer cattle. 

5.1.2 Year 

The time trend variable, YEAR, has been established as a means of coping with structural 

changes in the cattle industry. Basis level is expected to change by some amount across the time 

span of the dataset. Final model results were mixed. Steer models resulted in four positive and 

significant coefficients and four negative and significant coefficients. The heifer models contained 

three markets with positive and significant trends and one market with a negative and significant 

trend. 

For steers, negative parameter coefficients range from -$0.06 in Marshall to -$0.35 in 

Harrisonburg. Positive coefficients range from $0.07 in Fredericksburg to $1.09 in Front Royal. 

For heifers, negative parameter coefficients range from -$0.04 in Staunton to -$0.34 in 

Harrisonburg. Positive coefficients range from $0.20 in Culpeper to $0.37 in Front RoyaL As 

YEAR increments by one, the basis may increase by as much as $1.09 per hundredweight and 

decrease by as much as -$0.35 per hundredweight, ceteris paribus. These inconsistent results suggest 

that certain markets have been affected by or have knowingly changed in such a way to affect the 

basis of live cattle sold there. Changing market reputation may indeed explain some of the variation 

found in these mixed results. 
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An analysis of the individual impact of the variable YEAR on basis level may lead to 

premature conclusions. It is therefore important to consider the interaction of the time trend 

variable, YEAR, and the intercept parameter. Using 1987 as an example, the value of the trend 

variable is 14. Each market's YEAR coefficient is multiplied by 14 to obtain the year factor. This 

factor is then added to the intercept value to obtain the net interaction value between the two. A 

summary of these calculations are presented in Table 32 for steers in eight markets. 

Table 32. Net Impact from the Combined Influence of Year and Intercept 
Parameter Estimates, Eight Markets, 1987. 

Year 1987 Year Net 
Market Coefficient Value Factor Intercept Outcome 

trend x 14 = + = net 

Culpeper + 0.4211 x 14 = 5.8954 -11.4138 -5.5184 

Fredericksburg + 0.0796 x 14 = 1.1144 -6.5095 -5.3951 

Front Royal + 1.0890 x 14 = 15.2460 -18.5269 -3.2809 

Harrisonburg -0.3509 x 14 = -4.9126 -2.0391 -6.9517 

Marshall -0.0626 x 14 = -0.8764 -1.8287 -2.7051 

Madison Mills -0.1443 x 14 = -2.0202 -2.4259 -4.4461 

Orange -0.1408 x 14 = -1.9712 -4.1966 -6.1678 

Staunton + 0.3072 x 14 = 4.3008 -12.9777 -8.6769 

By considering both the YEAR factor and the intercept together, the resulting impact for 1987 

is much more stable across markets. In other words, markets with large time trend values such as 

Front Royal also have large negative intercept parameters. The two factors tend to offset one 

another. For those markets with small trend coefficients, the intercept is small. Therefore, when 

the impact of year and the intercept are considered together, the difference in the starting point for 

basis calculations for par cattle across markets is much less (-8.68 to -2.70) than the intercept alone 

would indicate (-18.53 to -1.83). 
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5.1.3 Lot Order 

As LOT 0 RD ER (order of sale of a particular lot) increases from the ftrst lot sold to the last 

lot sold, basis levels are expected to decrease since a larger number of eager buyers are usually 

present at the beginning versus the end of a sale. LOT ORDER has the anticipated negative sign 

in five of the eight markets for steers. Of the three markets being insignillcant, Front Royal and 

Marshall were negative, and Staunton was positive and insignillcant. For heifers, LOT ORDER also 

has the expected sign in ftve of the eight markets. Two markets, Front Royal and Staunton, 

resulted in positive and significant coefficients. Finally, the lot order coefficient for the Marshall 

market was positive but insignificant. 

For steers, the negative coefficients ranged from -$0.047 in Orange to -$0.015 in Madison 

Mills. Using Orange as an example, this coefficient results in a decrease of approximately five cents 

per hundredweight for each quality-corrected lot sold. The average lot order for steers is 23 which 

suggests 46 possible lots of steers in an average sale~ This corresponds to an approximate decrease 

in basis of $2.12 per hundredweight (-$0.047 x 46th lot minus -$0.047 x 1st lot) from the first to 

last lot sold. Buccola's feeder steer analysis found a larger lot order effect of $0.16 per 

hundredweight per lot sold. Furthermore, at the Madison Mills market, the coefficient is smaller 

than Orange with approximately two cents per hundredweight for each successive lot processed. 

This results in a decrease of approximately sixty-eight cents per hundredweight from the flfst to last 

lot sold, ceteris paribus. 

For heifers, negative coefficients ranged from -$0.040 in Madison Mills to -$0.015 in Culpeper. 

Again, using Madison Mills as an example, the lot order factor results in a decrease of 

approximately four cents per hundredweight, per quality-corrected lot sold. The upper end of the 

range, -$0.015, is very similar for both steers and heifers. Positive coefficients are found in the 

Staunton and the Front Royal markets with $0.012 and $0.011 per hundredweight, respectively. 

These results indicate that lot order has a predominantly negative affect upon basis values for both 

steers and heifers. 
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5.1.4 Lot Size 

The LOT SIZE variable represents the number of cattle sold in a particular lot. As LOT SIZE 

increases, basis levels are expected to increase as local cash prices of both steers and heifers should 

rise when packers are able to purchase larger uniform lots of cattle. Steer models resulted in seven 

positive and significant coeflicients with one market, Culpeper, being positive and insignificant. 

These coefficients ranged from $0.028 in Culpeper to $0.170 in Orange. This indicates an 85 cent 

per hundredweight difference between lots with six steers versus lots with only one steer at the 

Orange market, ceteris paribus. Calculations are made using the average lot size for steers, 2.9, and 

an approximate largest lot size of six. Thus, for Orange, a lot size coefficient of $0.17 (one animal) 

is subtracted from a factor of $1.02 (six animals) to arrive at a difference of approximately $0.85 

per hundredweight. 

All eight heifer markets have positive and significant LOT SIZE coefficients. These 

coefficients ranged from a minimum of $0.108 in Front Royal to a maximum of $0.303 in Orange. 

The same technique to determine the magnitude of impact is used with an average lot size for 

heifers of 2.4, and an approximate largest lot size of five. For Orange, a lot size coefficient of $0.303 

(one animal) is subtracted from a factor of $1.52 (five animals) to arrive at a difference of 

approximately $1.21 per hundredweight. This is a 43 percent ($0.36) increase in the impact on live 

cattle basis from a lot size change relative to steers. 

5.1.5 Select 

Live cattle grading U.S.D.A. Select (Good) were expected to have much more negative basis 

than live cattle grading Choice, the par grade. All combinations of market and sex resulted in 

coefficients that were consistent with both sign and magnitude expectations. Both steer and heifer 

models demonstrated negative and highly significant results. For steer models, the coefficients 
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ranged from -$3.37 in Culpeper to -$2.20 in Harrisonburg. This directly relates to a $3.37 or a $2.20 

discount per hundredweight as the SELECT variable is specified as an intercept shifting variable, 

holding all else constant. 

The heifer models displayed similar results with coefficients ranging from ~$4.07 in Front 

Royal to -$2.82 in Marshall. Again, this relates to a direct discount of between $4.07 to $2.82 per 

hundredweight for Select grade heifers. This large discount explains the desire of cattle feeders to 

continue to feed their cattle until a large percentage gra.de V.S.D.A. Choice. 

5.1.6 Certificate of Delivery 

The Certificate of Delivery system, represented by the variable CERTD ELI was hypothesized 

to have a negative impact upon live cattle basis. Both steer and heifer models resulted in coefficients 

for CERTDEL which were consistent with expectations. Seven steer models coefficients were 

negative and highly significant and ranged from -$5.29 per hundredweight in Front Royal to -$0.78 

per hundredweight in Fredericksburg. One steer model displayed positive but insignificant results. 

These negative results demonstrate a direct discount per hundredweight in live cattle basis after the 

Certificate of Delivery change in December of 1983. 

Heifer models resulted in similar coefficients with seven of eight markets being negative and 

highly significant and one market showing negative but insignificant results. Coefficients ranged 

from -$3.48 in Front Royal to -$0.96 in Fredericksburg. These estimates are larger than anticipated 

for some markets and probably contain the influence of factors other than the Certificate of 

Delivery system. 
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5.1.7 Hereford 

Live cattle of Hereford breed type are expected to sell at a discount relative to the par breed 

type of Angus cattle. The steer model coefficients for the HEREFORD intercept shifting variable 

were all negative with five of the eight being statistically significant. Parameter estimates ranged 

from -$0.76 per hundredweight in Staunton to -$0.46 per hundredweight in Harrisonburg. This 

results in discount of approximately $8.36 for an 1100 pound steer in Staunton relative to an Angus 

of the same weight. For Harrisonburg, similar calculations result in a $5.06 discount. This breed 

discount is large enough to warrant feeding only Angus or Angus/Hereford crossbred cattle, or 

paying $5 to $10 per head less for Hereford feeder cattle. A feeding operation selling only Herefords 

may see as much as a $250.00 total discount for thirty steers sold in Staunton. 

Heifer model coefficients for the HEREFORD variable were negative in seven of eight markets. 

However, only three markets displayed negative and statistically significant coefficients. One market 

resulted in a positive but insignificant parameter estimate. Significant coefficients ranged from 

-$0.71 per hundredweight in Madison Mills to -$0.51 per hundredweight in Harrisonburg. These 

estimates result in a discount of approximately $7.81 for an 1100 pound heifer in Madison Mills 

relative to an Angus of the same weight, ceteris paribus. Parameter estimates are similar for both 

steer and heifer models. These results demonstrate a significant breed discount for Herefords 

relative to the par breed of Angus. This may explain in part why more Angus and Angus crossbred 

cattle are being fmished in Virginia. 

5.1.8 CharolaisJSimmental 

Live cattle of Charolais or Simmental breed type are expected to sell at a a slight premium 

relative to the par breed type of Angus cattle due to their larger frame and potentially higher yield 

percentage. The CHARISIJ1M intercept shifting variable represents both non-par breed types. 
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The steer model coefficients for the CHARISIMM variable were all positive with five of the eight 

markets displaying insignificant results. Three markets, Marshall, Harrisonburg, and Orange, had 

significant parameters estimates of $0.24, $0.35, and $0.40 per hundredweight, respectively. These 

estimates result in premiums for Charolais and Simmental steers between $2.64 and $4.40 per 1100 

pound animal holding all else constant. 

Parameter estimates for heifer models resulted in six of eight markets being positive and 

statistically significant. Two markets, Culpeper and Staunton, displayed insignificant parameter 

estimates. Coefficients for the CHAR/SIlvIM variable ranged from $0.69 in Front Royal to $1.01 

in Madison Mills. These estimates result in premiums for Charolais and Simmental heifers between 

$7.59 and $11.11 per 1100 pound animal, ceteris paribus. With the exception of the Staunton 

market, these premiums may provide incentive for cattlemen to feed a larger percentage of heifers 

of these breed types. 

5.1.9 Holstein 

Live cattle of Holstein breed type are expected to sell at a substantial discount relative to the 

par breed type of Angus or Angus/Hereford crossbred cattle. The HOLSTEIN intercept shifting 

indicator variable represents Holstein non-par breed types. All steer models resulted in negative and 

highly significant parameter estimates. Model coefficients ranged from -$4.97 in Madison Mills to 

-$10.26 in Staunton. These estimates result in significant discounts for Holstein steers between 

$54.67 and $112.86 per 1100 pound steer, ceteris paribus. This magnitude of discount may be a 

disincentive to frnish Holstein live cattle unless feeder cattle can be purchased at significant 

discounts. 

The coefficients for the heifer models were negative and statistically significant in all but the 

Orange market. Parameter estimates ranged from -$2.60 in Marshall to -$10.14 in Staunton. These 

estimates suggest significant discounts for Holstein heifers between $28.60 and $111.54 per 1100 
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pound heifer, holding all else constant. Again, large discounts such as these may retard the feeding 

and production of heavyweight Holstein cattle. 

5.1.10 Seasonal Indicators 

Seasonal ~dicators are specified as zer%ne intercept shifting variables and are defmed in 

thirty day increments based on the live cattle futures contract months. Specifically, SeasonOI 

through Season12 are utilized in the fmal models with Season04 being designated as the "par" 

season. If the seasonal indicator is outside the time frame specified as par (March 16 through April 

15), the seasonal coefficient is expected to be positive since the chosen par season contains the 

highest level of sales resulting in depressed local prices. Parameter estimates in seasons other than 

par are expected to be at a premium to the par time frame. 

Final steer models resulted in seasonal coefficients that were both positive and highly 

significant with only one exception, Season05 (April 16 through May 15). The seasonal indicator 

for this period at the Culpeper and Orange markets displayed negative and significant coefficients. 

Using Season02 (January 16 through February 15) as an example, parameter estimates ranged from 

$2.13 in Orange to $3.81 in Staunton. This relates to a direct premium of $2.13 and $3.81 per 

hundredweight for steers in these markets during this time frame, ceteris paribus. 

The seasonal coefficients for heifers can be summarized in a very similar fashion. Overall, 

parameter estimates were both positive and highly significant. The same exception applies to heifer 

models that was described for the steer models, Season05. The Culpeper market demonstrated a 

negative and significant coefficient. Furthermore, a negative but insignificant coefficient was found 

for the Orange heifer market. Again, using Season02 (January 16 through February 15) as an 

example, parameter estimates ranged from $1.25 in Fredericksburg to $4.50 in Front Royal. This 

relates to a direct premium of $1.25 and $4.50 per hundredweight for heifers in these markets during 

this time frame, ceteris paribus. These parallel results for both the steer and heifer models may 

partially be explained by the fact that local cash market activity is peaking across a time span greater 
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than 30 days. This may result in a situation of relatively depressed prices over a time period greater 

than that which is covered by the one par season (Season04). 

5.2 Basis Alialysis 

5.2.1 Estimation Procedure 

The average cattleman in Virginia will probably only be concerned with the basis specific to 

the characteristics of his cattle. The basis model parameter estimates will be used to calculate basis 

for a specific lot of cattle. Basis values can be computed for any combination of physical 

characteristics, market location, and time of year. The procedure for calculating specific basis values 

is outlined in Figure 6 using a simplified logical flow. 

This method can be used to calculate basis in Harrisonburg, Virginia for a lot of 1150 pound, 

Select, Charolais or Sinunental cattle, being sold between January 16th and February 15th 

(Season02) of 1988. For explanatory purposes, it is neccessary to account for several factors which 

represent the average lot sold in Virginia. In addition, the YEAR coefficient must be adjusted for 

the appropriate trend value. For this estimation example, the year 1988 has a trend value of 15. 

This example is for steers, thus an average lot order of 23 is used as is an average lot size of 2.9 head. 

These 1/ characteristics" are multiplied by the appropriate parameter coefficients from the fmal model 

results for Harrisonburg (Table 13). The calculations necessary to compute the basis for this lot 

of cattle are shown in (Table 33). 
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Steer Basis Model 
(from tables) 

Weight 
Premium; Discount 

Lot Size/Lot Order 
Premium/Discount 

Grade 
Premium/Discount 

Breed 
Premium/Discount 

Season 
Premium/Discount 

I 

Heifer Basis Model 
(from tables) 

Weight 
Premium/Discount 

Lot Size/Lot Order 
Premium/Discount 

Grade 
Premium/Discount 

Breed 
Premium/Discount 

Season 
Premium/Discount 

Local Basis Estimate for 
Graded Slaughter Cattle Sale 

Figure 6. Logical Flow for Determination of Basis Estimate: Premium and 
Discount Adjustments for a Given Market. 

CHAPTER FIVE: Results 117 



Table 33. Example Basis Calculation for 1150 pound, Select, Charolais Steers sold 
on January 20, 1988 in Harrisonburg, Virginia. 

Intercept +2.04 

Weight Factor (1150 Ibs.) x (-0.000011) = -0.01 

Year Factor (1988 = 15) x (-0.3509) = -5.26 

Lot Order Factor (23rd position) x (-0.017687) = -0.41 

Lot Size Factor (2.9 head) x (+ 0.091243) = +0.26 

Select (Good) = -2.20 

Certificate of Delivery = +0.12 

Charolais/Simmental +0.35 

Season02 (January 16 - February 15) = +3.36 

Basis in Harrisonburg = -1.75/cwt. 

Current February Futures 70.00/c\\'1. 

Hedging target price = 68.25/c\\1. 

Using a current February live cattle futures price of $70.00 per hundredweight, plus an 

estimated basis of -$1.75 per hundredweight, this Virginia producer has a target forward price of 

$68.25 per hundredweight. If the producer decides to lock-in this price with a forward cash contract, 

all basis risk has been transferred to the forward pricing agency. 

Worksheets for calculating slaughter cattle basis in the eight Virginia markets studied are 

presented in Appendix D. 

CHAPTER FIVE: Results 118 



5 .. 2.2 Weight 

Basis estimates are tabulated for six weight groups by breed in Table 34 for steers and in 

Table 35 for heifers. In addition, these basis estimates are plotted by weight for each of the eight 

markets. Graphical representation for steers and heifers are displayed in Figures 7 and 8, 

respectively. 

Live cattle basis estimates in Table 34 are based upon a par steer. These characteristics 

include Choice, 1150 pound, Angus/AxH crossbreds being sold in season four (March 16 through 

April 15). Furthermore, the average lot order and size are used as a par specification. The basis 

is estimated across the normal weight range of 900 to 1400 pounds. 

For the 900 pound weight specification, Angus or Angus/Hereford steer basis estimates range 

from negative $7.32 in Harrisonburg to negative $3.84 in Front Royal. For 1400 pound cattle, the 

same markets maintained the extreme basis values with -$7.31 in Harrisonburg and -$1.90 in Front 

Royal. At 1200 pounds, the difference between these two markets, $4.63 per hundredweight, is 

substantial. However, the difference between lighter weight steers and heavier weight steers in 

specific markets is not as dramatic. For example, in Front Royal there is a difference of only $1.94 

per hundredweight between 900 and 1400 pound steers. The greatest difference in basis between 

lighter and heavier cattle ($2.82 per hundredweight) is at the Staunton market. Conversely, the 

difference across the weight range in Harrisonburg is only one cent. Similar comparisons can be 

made for each non-par breed using the same technique. 

The conclusion is that different markets pay premiums or discount for weight in different 

manners holding all else constant. Five markets are shown to be paying premiums for heavier 

weight steers. However, two markets are discounting by approximately the same magnitude for 

heavier weight cattle. Basis estimates at the Harrisonburg market do not appear to be affected by 

weight. These premiums and discounts can be visualized by examining the plot of each market's 

basis estimate by weight in Figure 7. 
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Live cattle basis estimates in Table 35 are based upon a par heifer. These characteristics 

include Choice, 1000 pound, Angus/AxH crossbreds being sold in season four (March 16 through 

April 15). Additionally, the average lot order and size is used as a par specification. The basis is 

estimated across the normal weight range of 900 to 1400 pounds for steers. While this range is 

slightly skewed to the heavy side for heifers, it is presented this way for easy comparison with par 

steers. 

For the 900 pound weight specification, Angus or Angus/Hereford heifer basis estimates range 

from negative $ i 0.73 in IIarrisonburg to negative $7.76 in Madison Mills. At the heavy end of the 

weight range the basis values were found to range from -$8.33 in Madison Mills to -$4.63 in Front 

Royal. At 1200 pounds, the difference between these two markets, $2.15 per hundredweight, is 

significant. Moreover, the premiums paid for heavier heifers versus lighter heifers is more dramatic 

in each market. Only one market, Madison Mills, was shown to discount heavier weight heifers. 

This negatively sloped basis function can be visualized in Figure 8. 

In conclusion, seven of the eight markets pay more for heavier versus lighter weight heifers. 

This difference across weight varies between $2.47 in Harrisonburg to $3.34 in Staunton. Therefore, 

while steer basis estimates are relatively static across the weight range, heavier weight heifers are 

often sold at a premium to lighter weight heifers with the same characteristics. 
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Table 34. Virginia Slaughter Cattle Steer Basis Estimates in Eight Markets for 
1988 by 'Veight and Breed. 

Par: Choice, 1150 Jb.~ Angus/AxH, Steers, Season 04 (March 16 to AprilI5). a 

Culpeper Front Royal Marshall Orange 
Weight Breed Fredericksburg Harrisonburg Madison Mills Staunton 

900 Angus/AxH -5.61 -5.63 -3.84 -7.32 -5.13 -6.64 -6.48 -6.27 
1000 Angus/AxH -5.44 -5.54 -3.46 -7.31 -5.29 -6.77 -6.30 -5.71 
1100 Angus/AxH -5.27 -5.45 -3.07 -7.31 -5.45 -6.90 -6.12 -5.14 
1200 Angus/AxH -5.09 -5.36 -2.68 -7.31 -5.61 -7.03 -5.94 -4.58 
1300 Angus/AxH -4.92 -5.27 -2.29 -7.31 -5.77 -7.15 -5.76 -4.01 
1400 Angus/AxH -4.75 -5.18 -1.90 -7.31 -5.93 -7.28 -5.58 -3.45 

900 Hereford -5.90 -5.64 -3.98 -7.77 -5.68 -7.21 -7.16 -7.03 
1000 Hereford -5.73 -5.55 -3.59 -7.77 -5.84 -7.34 -6.98 -6.47 
1100 Hereford -5.55 -5.46 -3.20 -7.77 -6.00 -7.46 -6.80 -5.90 
1200 Hereford -5.38 -5.37 -2.81 -7.77 -6.16 -7.59 -6.62 -5.34 
1300 Hereford -5.21 -5.28 -2.42 -7.77 -6.32 -7.72 -6.44 -4.77 
1400 Hereford -5.03 -5.19 -2.03 -7.77 -6.48 -7.84 -6.26 -4.21 

900 CharjSimm -5.49 -5.54 -3.72 -6.96 -4.88 -6.57 -6.08 -6.45 
1000 CharjSimm -5.32 -5.45 -3.33 -6.96 -5.05 -6.69 -5.90 -5.89 
1100 CharjSimm -5.14 -5.36 -2.94 -6.96 -5.21 -6.82 -5.72 -5.32 
1200 Char/Simm -4.97 -5.27 -2.55 -6.96 -5.37 -6.95 -5.54 -4.76 
1300 CharjSimm -4.80 -5.18 -2.16 -6.96 -5.53 -7.07 -5.36 -4.19 
1400 Char/Simm -4.62 -5.09 -1.78 -6.96 -5.69 -7.20 -5.18 -3.63 

900 Holstein -12.17 -11.62 -10.14 -13.61 -10.83 -11.61 -11.71 -16.53 
1000 Holstein -12.00 -11.53 -9.75 -13.61 -10.99 -11.74 -11.53 -15.96 
1100 I Iolstein -11.82 -11.44 -9.36 -13.61 -11.15 -11.87 -11.35 -15.40 
1200 Holstein -11.65 -11.35 -8.97 -13.61 -11.31 -11.99 . -11.17 -14.83 
1300 Holstein -11.48 -11.26 -8.58 -13.60 -11.47 -12.12 -10.99 -14.27 
1400 Holstein -11.30 -11.17 -8.19 -13.60 -11.63 -12.25 -10.81 -13.70 

Average lot order for steers is 23. Average lot size for steers is 2.9. 

a To obtain specific non-par basis values from this table, premiums or discounts for the 
variables year t lot order, lot size, and grade must be computed. 
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Table 35. Virginia Slaughter Cattle Heifer Basis Estimates in Eight Markets for 
1988 by Weight and Breed. 

Par: Choice, 1/50 lb., Angus/AxH, Steers, Season 04 (iW.arch 16 to April /5). a 

Culpeper Front Royal Marshall Orange 
Weight Breed Fredericksburg Harrisonburg Madison Mills Staunton 

900 Angus/AxH -8.97 -8.27 -7.93 -10.73 -9.70 -7.76 -10.56 -9.90 
1000 Angus/AxH -8.39 -7.66 -7.27 -10.24 -9.28 -7.88 -9.89 -9.23 
1100 Angus/AxH -7.82 -7.04 -6.61 -9.74 -8.85 -7.99 -9.23 -8.56 
1200 Angus/AxH -7.24 -6.43 -5.95 -9.25 -8.43 -8.10 -8.56 -7.90 
1300 AngusJAxH -6.67 -5.82 -5.29 -8.75 -8.00 -8.22 -7.90 -7.23 
1400 Angus/AxH -6.09 -5.20 -4.63 -8.26 -7.58 -8.33 -7.23 -6.56 

900 Hereford -8.86 -8.54 -8.29 -11.25 -10.02 -8.47 -11.14 -10.43 
tOOO Hereford -8.28 -7.92 -7.63 -10.75 -9.59 -8.59 -10.47 -9.77 
llOO Hereford -7.71 -7.31 -6.97 -10.25 -9.17 -8.70 -9.81 -9.10 
1200 Hereford -7.13 -6.70 -6.31 -9.76 -8.74 -8.81 -9.14 -8.43 
1300 Hereford -6.56 -6.08 -5.65 -9.26 -8.32 -8.93 -8.48 -7.77 
1400 Hereford -5.98 -5.47 -4.99 -8.77 -7.89 -9.04 -7.81 -7.10 

900 Char/Simm -8.71 -7.52 -7.24 -9.99 -8.90 -6.75 -9.65 -9.90 
1000 Char/Simm -8.13 -6.90 -6.58 -9.50 -8.47 -6.86 -8.98 -9.23 
1100 Char/Simm -7.56 -6.29 -5.92 -9.00 -8.05 -6.98 -8.32 -8.57 
1200 Char/Simm -6.98 -5.68 -5.26 -8.50 -7.62 -7.09 -7.65 -7.90 
1300 Char/Simm -6.40 -5.06 -4.60 -8.01 -7.20 -7.20 -6.99 -7.23 
1400 Char/Simm -5.83 -4.45 -3.94 -7.51 -6.77 -7.32 -6.32 -6.57 

900 Holstein -15.28 -14.20 -13.95 -14.95 -12.31 -11.55 -14.40 -20.04 
1000 Holstein -14.71 -13.59 -13.29 -14.45 -11. 88 -11.66 -13.73 -19.37 
1100 Holstein -14.13 -12.98 -12.63 -13.96 -11.46 -11.78 -13.07 -18.70 
1200 Holstein -13.56 -12.36 -11.97 -13.46 -11.03 -11.89 -12.40 -18.04 
1300 Holstein -12.98 -11. 75 -11.31 -12.97 -10.60 -12.00 -11. 74 -17.37 
1400 Holstein -12.40 -11.13 -10.64 -12.47 -10.18 -12.12 ·11.07 -l6.71 

Average lot order for heifers is 53. Average lot size for heifers is 2.4. 

11 To obtain specific non-par basis values from this table, premiums or discounts for the 
variables year, lot order, lot size, and grade must be computed. 
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5.2.3 Lot Order 

Basis estimates are tabulated by differences in lot order in Table 36 for steers and in 

Table 37 for heifers. In addition, these basis estimates are plotted by lot order for each of the eight 

markets. Steer estimates are displayed in Figure 9 and heifer estimates are displayed in Figure 10. 

These tables and plots are established using the par defmition. 

In evaluating the impact of LOT ORDER, it is important to understand the manner in which 

most markets group and sell slaughter cattle in Virginia. In local cash sales, steers are often grouped 

and sold fIrst and then heifers are sold. Therefore, steers usually have an order or position relatively 

close to the beginning of the sale. Using the average lot order for steers of 23, one could expect a 

given lot of steers to be sold within the fIrst 46 lots. Conversely, heifers usually have an order 

relatively close to the end of the sale. Given the average lot order of 53, one could expect a given 

lot of heifers to be sold between the 46th and the 106th lot. 

Seven of the eight markets maintained a discount for each successive lot of steers sold. The 

Staunton market displayed a very small ($0.003 per hundredweight) premium for each lot sold. 

Using a lot order of 10, Angus or Angus/Hereford steer basis estimates range from negative $7.08 

in Harrisonburg to negative $2.85 in Front Royal. Increasing the lot order position to 20 results 

in an $0.18 per hundredweight decrease in basis at Harrisonburg ($7.26). However, at Front Royal, 

this results in only a $0.02 per hundredweight decrease in basis ($2.87). 

Discounts for each lot increment range from $0.001 per hundredweight in Front Royal to as 

much as $0.047 per hundredweight in Orange. This relates to a possible $0.60 reduction in local 

cash price bids per 1200 pound steer ($0.05 x 12 hundredweights) per each lot sold. 

Heifer results indicated that five of the eight markets discounted for lot order while three 

markets maintained a small premium. Front Royal, and Staunton displayed statistically significant 

premiums of $0.011 and $0.012 per hundredweight, respectively. On average, this may result in as 

much as a twelve cent premium in Front Royal for each successive heifer lot sold. 
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Discounts ranged from $0.015 per hundredweight in Culpeper to $0.040 per hundredweight in 

Madison Mills. Similar to the steer example, this relates to a possible $0.48 reduction in local cash 

price bids per 1200 pound heifer ($0.04 x 12 hundredweights) for each lot sold. 

In conclusion, the importance of lot order varies across markets. In most markets, the cash 

price bids decrease for each successive lot sold as indicated by previous research. However, small 

premiums in some markets suggest that lot ordering overall is relatively unimportant when 

compared to breed, sex, grade, and season. 
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Table 36. Virginia Slaughter Cattle Steer Basis Estimates in Eight Markets for 
1988 by Lot Order. 

Par: Choice, 1150 lb., Angus/AxH, Steers, Season 04 (March 16 to April IS). 

Culpeper Front Royal Marshall Orange 
Lot Order Fredericksburg Harrisonburg Madison Mills Staunton 

1 -4.54 -4.90 -2.84 -6.92 -5.41 -6.64 -4.99 -4.92 

5 -4.65 -4.99 -2.85 -6.99 -5.43 -6.70 -5.18 -4.91 

10 -4.80 -5.11 -2.85 -7.08 -5.46 -6.77 -5.42 -4.90 

15 -4.95 -5.22 -2.86 -7.17 -5.49 -6.85 -5.65 -4.88 

20 -5.09 -5.34 -2.87 -7.26 -5.51 -6.92 -5.89 -4.87 

25 -5.24 -5.45 -2.87 -7.35 -5.54 -6.99 -6.13 -4.85 

30 -5.39 -5.57 -2.88 -7.44 -5.57 -7.06 -6.36 -4.84 

35 -5.53 -5.68 -2.89 -7.52 -5.60 -7.14 -6.60 -4.82 

40 -5.68 -5.80 -2.89 -7.61 -5.62 -7.21 -6.84 -4.81 

45 -5.82 -5.91 -2.90 -7.70 -5.65 -7.28 -7.07 -4.79 

50 -5.97 -6.03 -2.90 -7.79 -5.68 -7.35 -7.31 -4.78 

Average lot order for steers is 23. Average lot head for steers is 2.9. 
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Figure 9. Virginia Slaughter Cattle Steer Basis Estimates in Eight Markets for 1988 by Lot Order. 
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Table 37. Virginia Slaughter Cattle Heifer Basis Estimates in Eight Markets for 
1988 by Lot Order. 

Par: Choice. [OUO lb., Angus/AxH, Heifers, Season 04 (March 16 to April 15). 

Culpeper Front Royal Marshall Orange 
Lot Order Fredericksburg Harrisonburg Madison Mills Staunton 

t -7.63 ·6.12 -7.82 -9.21 -9.51 -5.80 -8.41 -9.85 

5 -7.68 -6.24 -7.78 -9.29 -9.49 -5.96 -8.52 -9.80 

10 -7.76 -6.39 -7.73 -9.38 -9.47 -6.16 -8.67 -9.74 

15 -7.83 ·'';L54 -7.67 -9.48 -9.44 -6.36 -8.81 -9.68 

20 -7.91 -6.68 -7.62 -9.58 -9.42 -6.56 -8.95 -9.62 

25 -7.98 -6.83 -7.57 -9.68 -9.40 -6.76 -9.10 -9.56 

30 -8.05 -6.98 -7.51 -9.78 -9.38 -6.96 -9.24 -9.50 

35 -8.13 -7.13 -7.46 -9.88 -9.36 -7.16 -9.38 -9.44 

40 -8.20 -7.27 -7.41 -9.98 -9.33 -7.36 -9.52 -9.38 

45 -8.28 -7.42 -7.35 -10.08 -9.31 -7.56 -9.67 -9.32 

50 -8.35 -7.57 -7.30 -10.18 -9.29 -7.76 -9.81 -9.26 

A verage lot order for heifers is 53. A verage lot head for heifers is 2.4. 
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Figure 10. Virginia Slaughter Cattle Heifer Basis Estimates in Eight Markets for 1988 by Lot Order. 
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5.2.4 Seasonal Indicators 

Basis estimates are tabulated by seasonal differences in Table 38 for par Angus -

Angus/Hereford steers and heifers. In addition, these basis estimates are plotted by seasonal 

indicator for each of the eight markets. Graphical representation for steers and heifers by season 

are displayed in Figures 11 and 12. 

In the par season, (Season04, March 16 through April IS), steer basis estimates ranged from 

negative $7.31 per hundredweight in Harrisonburg to negative $2.87 in Front Royal. The 

difference, $4.44 per hundredweight, represents the premiums or discounts relative to live cattle 

characteristics in each market. Differences between seasons within a particular market represent the 

seasonal parameter estimates from the OLS models. Furthennore, seasonal basis estimates can be 

calculated for alternative breeds by adjusting par estimates by specific breed discounts or premiums. 

For most markets, the fIrst part of the year, including SeasonOI (December 16 through January 

15) and Season02 (January 16 through February IS), is a premium relative to the par season. 

Culpeper, Front Royal, and Staunton for instance have positive steer basis values (cash price greater 

than futures price). The par season, Season04, is shown to have more negative basis estimates 

relative to the rest of the year. Continuing through the remainder of the year, seasons six (May 16 

through June 15) through nine (July 16 through August 15) show an increasing basis pattern 

relative to the par season. Most markets show a decrease in basis during Season/ I before increasing 

to the more positive levels which occur during Seasonl2 and SeasonOI. Schaefer (1974) found 

similar patterns in live cattle basis. 

Basis estimates for heifers follow a very similar seasonal pattern. However, on average, they 

were $2.00 to $5.00 per hundredweight more negative than steers. Most markets demonstrate 

similar basis patterns across the year, ceteris paribus. Overall, these premiums and discounts can 

be visualized by examining the plot of each market's seasonal basis estimate in Figure 11 for steers 

and Figure 12 for heifers. 
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Table 38. Virginia Slaughter Cattle Basis Estimates in Eight Markets for 1988 by 
Season and Breed, Steers and Heifers. 

Par: Choice, 1150 lb., Angus/AxH, Steers, Season 04 (ilriarch /6 to April/5). 

Culpeper Front Royal l\larshall Orange 
Season Fredericksburg Harrisonburg Madison Mills Staunton 

SeasonOI 1.00 -0.86 1.28 -4.91 -2.74 -3.30 -3.86 1.13 

Season02 -1.90 -2.41 0.44 -3.96 -2.10 -4.03 -3.90 -1.05 

Season 03 -3.83 -3.56 -2.15 -5.66 -4.51 -4.76 -5.72 -3.68 

Season 04 -5.18 -S.41 -2.R7 -7.31 -5.53 -6.96 -6.03 -4.86 

Season OS -6.33 -4.34 -2.11 -6.47 -4.82 -4.69 -6.87 -3.41 

Season06 -2.41 -4.06 -1.63 -5.87 -4.05 -5.31 -S.38 -2.17 

Season 07 -2.42 -2.06 -0.42 -4.6S -1.90 -3.55 -4.26 -2.84 

Season08 -2.45 -2.91 -0.02 -S.19 -2.96 -4.83 -4.48 -2.41 

Season09 -2.55 -2.25 -0.07 -5.29 -2.24 -4.68 -4.73 -2.41 

Season 10 -4.12 -2.38 -1.04 -4.76 -3.31 -4.50 -4.39 -2.95 

Season t 1 -2.54 -3.32 -0.17 -6.17 -3.36 -6.34 -6.02 -3.18 

Season 12 -2.62 -3.44 -1.04 -4.79 -3.26 -3.70 -4.93 -2.77 

Par: Choice, 1000 lb., Angus/AxH, Heifers, Season 04 (it1arch 16 to Aprill5). 

SeasonOI -4.33 -3.85 -2.05 -8.72 -7.04 -5.01 -8.33 -2.85 

Season02 -6.01 -6.41 -2.77 -6.92 -5.60 -4.82 -6.42 -S.10 

Season03 -7.58 -5.52 -6.14 -8.21 -8.33 -6.40 -9.61 -7.27 

Season04 -8.39 -7.66 -7.27 -10.24 -9.28 -7.88 -9.89 -9.23 

Season OS -9.41 -7.35 -6.38 -9.32 -7.92 -6.70 -10.31 -7.77 

Season06 -5.91 -5.67 -5.54 -9.68 -7.79 -7.19 -8.64 -6.77 

Season07 -5.04 -4.09 -4.19 -6.92 -5.63 -6.24 -7.89 -5.60 

Season 08 -S.72 -5.12 -4.68 -8.25 -6.77 -8.17 -7.13 -4.75 

Season09 -6.27 -4.67 -4.10 -7.88 -6.23 -5.99 -8.21 -4.55 

Season to -7.73 -4.76 -5.01 -8.S6 -6.64 -6.80 -8.52 -5.97 

Season II -5.99 -5.05 -4.50 -9.25 -6.57 -7.13 -8.36 -6.32 

Season 12 -6.95 -6.00 -6.36 -8.92 -7.97 -5.28 -8.23 -4.93 

Average lot order: steers = 23, heifers = 53. Average lot size: steers = 2.9, heifers = 2.4. 
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5.2.5 Basis Risk 

Many factors affect basis values for live cattle in Virginia. Specific basis values computed from 

these models may not be observed in local markets at the present time or in the future. Statistical 

estimation has allowed the quantification of the impact of various characteristics on basis. 

However, these models generally explain only 30 to 60 percent of basis variation. The remaining 

variation is not 'explained and hence it is important to analyze the nature of the remaining basis risk. 

It is possible to estimate the magnitude of risk resulting from the unexplained portion of basis 

variation using probabilities. Given a standard normal distribution, 67 percent of the observations 

occur within ± 1 standard deviation and 95 percent occur within ± 2 standard deviations. These 

facts can be used to formulate probability distributions of potential basis errors. 

The Kolmogorov normality test was used to examine the distribution of estimated basis 

residuals. This analysis indicated normality in all models at a high level of significance (a = 0.01), 

Thus, the basis estimate and standard deviation of basis estimates from a specific market's fmal 

model can be used to develop a probability distribution of basis estimates. Close inspection at 

± 1 standard deviation will reveal the magnitude of per hundredweight basis value flucuations which 

may normally be observed. 

An example of calculating basis distributions is presented for Harrisonburg steers in 

Table 39. The factors considered in this particular calculation are Angus or Angus/Hereford steers 

weighting 1150 pounds, and sold as the 23rd lot in a Harrisonburg sale during 1988. The basis 

estimate of -$7.31 is computed from the fmal Harrisonburg steer model (Table 13) using parameter 

estimates and factor adjustments. This value should be inserted directly into the center of 

Table 39 next to "Basis Estimate". This estimate can also be obtained from the seasonal table for 

steers (Table 38) using the Harrisonburg column. 

The standard deviation of the estimated basis model, (J), is obtained from the bottom of 

Table 13. This value should be inserted next to footnote "d", This represents one positive standard 

deviation. Likewise, the negative of this value should be inserted next to footnote "C". This 
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represents one negative standard deviation. The product of two times the standard deviation should 

be calculated and inserted next to footnotes "e lt and "bit. Further computations complete this table 

with the rust standard deviation value being negative 2.5 times one standard deviation and the last 

value equal to positive 2.5 times the standard deviation. Finally, the calculated standard deviation 

column can be added to the basis estimate to obtain a range of basis values corresponding to the 

range in the standard deviation column. The probability index displays the limits of plus and minus 

one and two standard deviations based on the normal distribution. This demonstrates the range 

of basis values that can be expected 67 and 95 percent of the time. 

Live cattle basis risk for Harrisonburg steers (Table 39) can be summarized in a 

straightforward manner. The basis estimate of negative 7.31 has an associated standard deviation 

of $3.17 per hundredweight. Assuming a standard normal distribution, this basis value has a 16.7 

percent chance of occuring. A valid guideline is to expect a range of values based on plus or minus 

one standard deviation. Using this example, a cattleman hedging cattle or a forward pricing agency 

could expect actual basis values between -$10.48 and -$4.14 two~thirds of the time. This is a range 

of $6.34 per hundredweight, or $72.91 for an 1150 pound steer. Needless to say, this very large 

possible range could result in substantially variable hedging returns for Virginia cattlemen. 

Furthermore, a forward pricing agency may face a substantial number of individual contracts with 

similar risk. 

A similar example for a different market may result in less basis risk per hundredweight, or a 

smaller range of possible basis values. The standard deviation of the basis estimate, (Y), for 

Harrisonburg is relatively large compared to other markets. For steers, the standard deviation value 

ranged from $2.195 to $3.322 per hundredweight, and averaged $2.629 per hundredweight. For 

heifers, the standard deviation value ranged from $2.070 to $2.526 and averaged $2.312 per 

hundredweight. Given the statistical estimates and their standard deviations, smaller errors are 

likely in most market/sex combinations relative to Harrisonburg steers. 
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Table 39. Slaughter Cattle Basis Risk for Harrisonburg Steers in 1988. 

Par: Choice, 1150 lb., Angus/AxH, Steers, Season 04 (,l1arch 16 to April 15). 

Standard Deviation Basis 

$/cwt. $/cwt. 

-7.93 -15.24 

-6.34 b -13.65 
-4.76 -12.07 

-3.17 c -10.48 
-1.59 -8.90 

Basis Estimate -7.31 

+ 1.59 -5.72 
+ 3.17 d -4.14 

+4.76 -2.55 
+ 6.34 ~ -0.97 

+7.93 0.62 

a These probabilities assume a nonnal distribution. 

b -2 standard deviations basis error. 

c -1 standard deviation basis error. 

d + 1 standard deviation basis error. 

e + 2 standard deviations basis error. 
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5.2.6 Contract Maturity 

Futures contracts for live cattle are traded in February, April, June, August, October, 

December. These contracts expire approximately on the 20th of each respective month. In this 

study, local basis is computed relative to one futures contract according to the time of the local sale. 

There is therefore a period of approximately 60 days in which one contract can be used before it 

expires and the "next" contract must be used. This process is refered to as "rolling" or switching 

contracts. Switching contract months is presumed to have a significant affect upon basis as each 

new contract is pricing live cattle relative to that contract's delivery month. Different time periods 

and expectations relating to those time periods are represented in the price of each new live cattle 

futures contract. 

\Vhen a new contract is used, basis is calculated relative to the contracts expiration. This can 

be as much as 60 days away. Using this method, basis Values calculated farther out are expected 

to be more variable than basis values calculated near the expiration of a contract as there is less 

uncertainty concerning expectations as expiration approaches. The contract is usually specified as 

either being within the delivery month or outside of the delivery month. However, for the purposes 

of this analysis, a narrower specification is desired. 

Each contract is catagorized according to the relative time until expiration in 15 day intervals. 

If the time until delivery is within the expiring contract month (closest 15 day interval), then basis 

estimates are expected to be less variable. Subsequent 15 day intervals are expected to result in 

more variable basis estimates. 

Mean basis values, their respective standard deviations, residual standard deviations, and the 

number of obervations were tabulated for each market. A summary is presented in Table 40 for 

steers and in Table 42 for heifers. Statistical tests of variance across timing periods is summarized 

in Table 41 for steers and in Table 43 for heifers. \Veighted averages were computed for each 

timing category using the eight markets in the fmal analysis. This allows for comparison across 

timing periods using all available data regardless of the number of observations in each market. 
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Variances were computed and the appropriate F tests were constructed to test the differences 

between timing categories. The null hypothesis of equal variances was compared to the alternative 

hypothesis of one variance being less than the other. Specifically, the nearer term timing period 

variance was hypothsized to be smaller than the next timing period variance. Therefore, the 

variance in the catagory TimingO was hypothesized to be less than the variance in the catagory 

Timing 1. This is continued for each respective time period. 

For steers, the residual standard deviation increases in each timing period from 2.620 in 

TimingO to 3.100 in TimingJ. Tests of the ratio of variances concluded that the period represented 

by TimingO was less variable than the period represented by Timing I. Furthermore, Timing I was 

less variable than Timing2 and Timing2 was less variable than Timing3. All null hypotheses of equal 

variances were rejected at the (j. = 0.05 level of significance. 

A more condensed analysis is displayed using weighted averages of the four timing catagories. 

Timing periods zero and one are combined and timing periods two and three are combined. This 

analysis simply uses the same hypothesis testing on the combined timing catagories. The results 

of these combined tests further strenthened the initial conclusions. 

Mean basis standard deviation and variance values are analyzed according to the same criteria 

as residual variances. Basis variance for steers decreases as time to maturity decreases only in one 

individual case, Timingl < Timing2. Standard deviations were 3.607, 3.592, 4.070, and 3.930 for 

timing periods zero through three, respectively. The theory is supported more strongly using a 

combined weighted average analysis. These results suggest that expectations of less variable basis 

as contract maturity approaches are supported. Specifically, the combination of timing periods zero 

and one (3.611) is less variable than the combination of timing periods two and three (4.027). 

For heifers (Table 43), the residual standard deviation in the TimingO catagory is 3.033 

followed by 2.901, 3.093, and 3.549 in catagories one through three, respectively. The F tests are 

summarized and demonstrate that TimingO is not less variable than Timing! as expected. However, 

subsequent F tests result in expected conditions. A weighted average hypothesis test which 

addresses the difference between TimingO-1 versus Timing2-3 results in the expected outcome of 

earlier timing periods being less variable than later timing periods. 
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Mean basis standard deviations and variance for heifers demonstrate that basis variability 

decreases as time to maturity decreases. Standard deviation values were 3.593, 3.713 t 3.787, and 

4.291, for TimingO through Timing3, respectively. In all cases, the expectation of increasing 

variability in distant time periods is supported. 

Option contracts are traded on each live cattle futures contract month. However, these option 

contracts /fexpire" one month before the futures contracts to which they are linked. This results in 

the option trading during the more volitile basis time periods. Options hedges would need to be 

lifted during timing periods one, two, and three, with the majority of hedges being lifted during 

timing periods two and three. Based on the weighted residuals standard deviations, basis variability 

with options versus futures hedges will be 15 percent greater for steers and 10 percent greater for 

heifers. 
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Table 40. Analysis of Basis Residuals Relative to Futures Contract Maturity, Steers, 
Eight Markets, 1978-1987. 

TimingO Timingl Timing2 Timing3 \Veighted 
Market Statistic 0-14 days 15-29 days 30-44 days 45-59 days Averages 

Culpeper Basis (x) -5.316 - -5.164 1.155 -5.044 
Basis (J 3.665 - 4.273 4.587 4.156 

Residual (J 2.461 - 2.443 2.544 2.499 
N '787 - 854 51 1692 

Fredericksburg' Basis (x) -4.997 -2.879 -3.754 -3.486 -4.150 
Basis (J 3.356 3.310 3.427 4.069 3.557 

Residual (J 2.420 2.931 2.680 3.500 2.738 
N 1342 307 1178 424 3251 

Front Royal Basis (x) -3.595 -4.987 -4.091 -3.487 -4.001 
Basis (J 2.748 3.547 3.552 4.067 3.640 

Residual (J' 2.335 2.612 2.151 2.983 2.611 
N 471 558 619 807 2455 

Harrisonburg Basis (x) -5.501 -3.758 -6.133 -4.066 -5.476 
Basis (J 3.930 4.323 4.390 4.068 4.209 

Residual (J' 2.615 2.207 2.903 2.918 2.765 
N 2288 280 1844 559 4971 

l\1arshall Basis (X) -3.850 -3.947 -3.521 -4.609 -3.785 
Basis (J' 3.298 3.137 3.701 2.529 3.417 

Residual (J 2.437 2.398 2.867 2.385 2.619 
N 1563 133 1331 274 3301 

Madison Mills Basis (X) -4.595 -3.572 -4.170 -4.109 -4.359 
Basis (J' 3.522 1.580 3.851 2.853 3.656 

Residual (J 2.612 1.330 2.864 1.828 2.703 
N 1429 23 1509 136 3097 

Orange Basis (x) -4.675 -4.583 -6.445 -4.842 -4.795 
Basis (J' 2.780 3.717 4.253 3.956 3.843 

Residual (J' 1.908 2.618 2.446 2.944 2.771 
N 103 1177 124 1222 2626 

Staunton Basis (X) -5.967 -3.962 -1.247 -4.175 -4.093 
Basis (J 4.094 3.007 3.265 3.620 3.420 

Residual (J 2.095 2.268 2.334 2.564 2.424 
N 58 610 29 665 1362 

\Veighted Basis (x) -4.798 -4.254 -4.606 -4.113 -4.537 
Averages Basis (J 3.607 3.592 4.070 3.930 3.831 

Residual (J 2.620 2.696 2.921 3.100 2.833 
N 8041 3088 7488 4138 22755 
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Table 41. Statistical Testing of Basis and Residual Vall.J.nce Relative to Futures 
Contract lVlaturity, Steers, Eight Markets, 1978-1987. 

All l\'larkets TimingO Timingl Timing2 Timing3 Weighted 
Steers Statistic 0-14 days 15-29 days 30-44 days 45-59 days Averages 

\Veighted Residual (J' 2.620 2.696 2.921 3.100 2.833 
Averages Residual (J'2 6.8644 7.2684 8.5322 9.6100 8.0259 

N 8041 3088 7488 4138 22755 

F values Q 1.0589 1.1739 1.1263 

Summary Reject Ho: Reject Ho: Reject Ho: 

Combined Residual (J 2.651 2.997 
\Veighted Residual (J2 7.0278 8.9820 
Averages N 11129 11626 

F values 1.2781 

Summary Reject Ho: 

\Veighted Basis (X) -4.798 -4.254 -4.606 -4.113 -4.536 
Averages Basis (J 3.607 3.592 4.070 3.930 3.831 

Basis (12 13.0104 12.9025 16.5649 15.4449 14.6766 
N 8041 3088 7488 4138 22755 

F values 0.9917 1.2839 0.9324 

Summary F ail to Reject Ho: Reject Ho: Fail to Reject Ho: 

Combined Basis (X) -4.6472 -4.4305 
\Veighted Basis (J 3.611 4.027 
Averages Basis (J'2 13.0393 16.2167 

N 11129 11626 

F value 1.2437 

Summary Reject Ho: 

F values are computed for the appropriate statistical tests using the standard criteria for F tests 
where: Fr.., (dft, dJ;) = Fcritica}' All decisions are based on the ex = 0.05 level of significance. 

a The Critical F value for all variance tests is: F o.DS (00,00) = 1.00. 

H' 2 - 2 0- (J timingO - (1 timingl versus H 1 : (J2. .. 0 < (J'2 .. 1 timIng tlmmg • 

H' 2. - 2. o· (1 timingl - (J timingl versus HI: (12 timingl < (J'Z timing]'-

II' 2. - 2. . O· (J' timing2 - (J' timing3 versus H 1 : (J2 timing]. < (J'2 timing3' 

H' 2. - 2. o· (1 rimingO-l - (1 timing2-3 versus HI: (J'2. timingO-l < (J'2 timing2-J' 
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Table 42. Analysis of Basis Residuals Relative to Futures Contract Maturity, 
Heifers, Eight Markets, 1978-1987. 

TimingO Timingl Timing2 Timing3 Weighted 
Market Statistic 0-14 days 15-29 days 30-44 days 45-59 days Averages 

Culpeper Basis (x) -7.386 - -7.582 0.964 -7.428 
Basis (J 3.008 - 3.501 3.058 3.331 

Residual (J 2.621 - 2.374 2.507 2.539 
N 527 - 521 7 1055 

Fredericksburg Basis (x) -7.509 -5.449 -6.157 -5.671 -6.541 
Basis (J 3.433 3.555 3.283 4.437 3.649 

Residual (J 2.808 3.210 2.680 3.582 2.938 
N 1074 288 976 401 2739 

Front Royal Basis (x) -5.660 -6.198 -5.601 -5.089 -5.566 
Basis (J 3.441 3.626 3.806 4.301 3.878 

Residual (J 2.881 2.584 2.673 3.349 2.942 
N 598 514 801 858 2771 

Harrisonburg Basis (x) -7.585 -7.505 -7.590 -6.414 -7.454 
Basis (J 3.788 3.912 3.964 3.816 3.881 

Residual (J 3.032 2.298 3.250 2.908 3.098 
N 1131 116 975 275 2497 

l\larshall Basis (X) -6.940 -7.252 -6.480 -6.867 -6.758 
Basis (J 3.374 3.929 3.730 2.730 3.501 

Residual (J 2.665 2.778 2.990 2.815 2.823 
N 858 70 748 163 1839 

rYladison !\rIilIs Basis (x) -0.124 -5.545 -7.370 -7.842 -7.713 
Basis (J 3.754 2.640 3.851 3.280 3.792 

Residual (J 2.952 2.473 3.t67 2.466 3.034 
N 815 19 891 89 1814 

Orange Basis (X) -8.028 -7.881 -9.854 -8.428 -8.186 
Basis (J 2.400 3.669 3.718 4.452 4.008 

Residual (J 1.885 2.785 2.651 3.622 3.150 
N 36 495 32 428 991 

Staunton Basis (X) -6.854 -7.032 -3.573 -6.808 -6.768 
Basis (J 5.234 3.306 1.629 3.644 3.623 

Residual (J 3.007 2.369 1.949 2.826 2.636 
N 35 234 24 306 599 

\Veighted Basis (x) -7.297 -6.789 -6.776 -6.294 -6.877 
Averages Basis (J 3.593 3.713 3.787 4.291 3.822 

Residual (J 3.033 2.901 3.093 3.549 3.146 

N 5074 1736 4968 2527 14305 
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Table 43. Statistical Testing of Basis and Residual Variance Relative to Futures 
Contract l\laturity, Heifers, Eight Markets, 1978-1987. 

All l\larkets TimingO Timingl Timing2 Timing3 \Veighted 
Steers Statistic 0-14 days 15-29 days 30-44 days 45-59 days Averages 

\Veighted Residual (J 3.033 2.901 3.093 3.549 3.146 
Averages Residual (J2 9.1991 8.4158 9.5666 12.5954 9.8973 

N 5074 1736 4968 2527 14305 

F values a 0.9149 1.1367 1.3166 

Summary F ail to Reject Ho: Reject Ho: Reject Ho: 

Combined Residual (J 3.010 3.265 
\Veighted Residual (J2 9.0601 10.6602 
Averages N 6810 7495 

F value 1.1766 

Summary Reject Ho: 

\Veighted Basis (x) -7.297 -6.789 -6.776 -6.294 -6.877 
Averages Basis (J 3.593 3.713 3.787 4.291 3.822 

Basis (J2 12.9096 13.7864 14.3414 18.4127 14.6077 
N 5074 1736 4968 2527 14305 

F values 1.0679 1.0403 1.2839 

Summary Reject Ho: Reject Ho: Reject Ho: 

Combined Basis (x) -7.167 -6.613 
\Veighted Basis (J 3.630 3.970 
Averages Basis (J2 13.1769 15.7609 

N 6810 7495 

F value 1.1961 

Summary Reject Ho: 

F values are computed for the appropriate statistical tests using the standard criteria for F tests 
where: FIX (dlt, dh.) = FcnticaJ' All decisions are based on the ct. = 0.05 level of significance. 

a The Critical F value for all variance tests is: Fo.os (00,00) = 1.00. 

Ho: (J2 
_ 2 

versus H . (J2 < (J2 
timingO - (J timingl 1· timingO tlmingl' 

II' 2. - 2. 0, (J timingl - (J timing2 versus HI: (J2. timing 1 < (J2 timing2' 

II' 2. - 2 o· (J fiming2 - (J tim ing 3 versus Ill: (J2 timing2 < (J2 timing3' 

H' 2. - 2 O· (7 timingO-l - (7 timing2-3 versus HI: (72 timingO-l < (72 timing2-3' 
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CHAPTER SIX: S,lntmary, COI1C/usiollS, and 

Iinplicatiolis 

6.0 Summal), 

Using estimated basis values~ informed producers can establish forward prices by hedging their 

slaughter cattle through the Chicago Mercantile Exchange (CME) live cattle futures contracts. 

Given the right circumstances, hedging cattle using the ClV1E contracts may be a viable way to 

reduce the uncertainties a producer faces when selling his cattle in the cash market at some future 

date. However, the hedging mechanism provided by the CME contracts does not adequately solve 

the risk management problems that face many small cattle producers. 

An alternative to hedging with CME futures contracts is the formation of a forward pricing 

agency which could offer individual minimum price guarantees to Virginia cattlemen. For such a 

forward pricing agency to operate effectively it must be able to estimate live cattle basis with a 

resonable degree of certainty. In the past, basis estimation has only accounted for sex, market, and 

wide weight ranges resulting in large basis errors. 

This research began with a description of live cattle marketing in Virginia. Chapter two 

reviewed important literature topics which are concerned with cash and futures price relationships 

for cattle. In Chapter three, a theoretical analysis of the critical factors pertaining to cash - futures 

price basis for non-storable commodities is established. The economic variables affecting basis are 

discussed in Chapter four and developed into an econometric model for explaining basis. Chapter 

five examines the preliminary and final model results of the explanatory basis models. 
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Each variables impact on basis is discussed in a comparative static framework. An explanation 

of the basis estimation procedure is presented, as is the basic structure for the measurement of risk 

when utilizing estimated basis values. Finally, an investigation of basis variability relative to futures 

contract maturity is conducted. 

6.1 Conc/'ls;OIIS 

Eight models were estimated for each sex using Ordinary Least Squares (OLS). All models 

were statistically significant with F values ranging from 25.71 to 325.93. The fmal steer models 

explained between 41 and 64 percent of the variation in local slaughter cattle basis between 1978 

and 1987. The fmal heifer models explained between 35 and 47 percent of the variation in basis 

between 1978 and 1987. 

The standard deviation of the estimated basis value, (Y), for steers ranged from $2.20 per 

hundredweight in Marshall to $3.32 per hundredweight in Culpeper. Standard deviations of the 

estimated basis value for heifer models ranged from $2.07 per hundredweight in Marshall to $2.53 

per hundredweight in Front Royal. 

Average weight per lot of live cattle sold was significant and positive in most models. Overall, 

the coefficients on the WEIGHT variable were small in magnitude and therefore do not significantly 

affect the basis. Average weight per lot had a greater impact on heifer basis than steer basis. 

Parameter estimates suggest that Virginia live cattle buyers are willing to pay only a slightly higher 

price for heavier cattle. 

Parameter estimates for the variable YEAR were significant but mixed. Four markets were 

positive and four markets were negative. These inconsistent results suggest that certain markets 

have been affected by or have knowingly changed in such a way to affect the basis of slaughter cattle 

sold there. Changing market reputation may indeed explain some of the variation found in these 

mixed results. 
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By considering both the year factor and the intercept coefficient, the initial starting base in 

1987 is very stable across markets. The impact of the time trend variable YEAR does not vary 

much between markets when year increases by one. 

The order of sale of a particular lot, LOT ORDER, has the anticipated sign in most markets 

for both steers and heifers. Results for steers suggest a decrease of as much as five cents per 

hundredweight for each successive quality-corrected lot sold. Heifer models resulted in a decrease 

of as much as four cents per hundredweight per lot sold. While not as dramatic as Buccola's (1982) 

[mdings, these results indicate that lot order has a predominately negative affect upon basis values 

for both steers and heifers. 

The number of cattle sold in a particular lot, LOT SIZE, has a significant positive affect upon 

both steer and heifer basis. At the Orange market, for example, there is an 85 cent per 

hundredweight difference between lots with six steers versus lots with one steer, ceteris paribus. 

Heifer model results were even more significant with the same scenario resulting in a difference of 

approximately $1.21 per hundredweight between lots. 

Slaughter cattle grading U.S.D.A. Select (Good) were expected to have much more negative 

basis than slaughter cattle grading Choice, the par grade. All combinations of market and sex 

resulted in coefficients that were consistent with both sign and magnitude expectations. Both steer 

and heifer models demonstrated negative and highly significant results. Steer model coefficients 

suggest a $2.20 to $3.37 per hundredweight discount for Select steers. Heifer models result indicate 

a $2.82 to $4.07 per hundredweight discount for Select heifers, ceteris paribus. 

Both steer and heifer model results indicate the change to a certificate delivery system in live 

cattle resulted in a negative impact upon live cattle basis. However, coefficients were variable and 

further detailed analyses are needed. 

Parameter estimates for the H EREFO RD breed type are negative and significant in most 

models for both steers and heifers. A discount of as much as $8.36 per 1100 pound steer was found 

in the Staunh market. Similar discounts were indicated for heifers with lV1adison Mills showing 

a discount of $7.81 per 1100 pound heifer relative to the par breed of Angus. These results 
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demonstrate a significant breed discount that may explain why more Angus and Angus crossbred 

cattle are being fmished in Virginia. 

The CHAR/Sf}v!;.''''! breed indicator resulted in mixed results for steer models. However, 

positive and significant results were displayed in the heifer models. These estimates result in 

premiums for Charolais and Sitnmental heifers between $7.59 and $11.11 per 1100 pound animal, 

ceteris paribus. 

The HOLSTEIN breed indicator resulted in negative and highly significant parameter estimates 

in all steers models and in most heifer models. These estimates result in significant discounts for 

Holstein steers between $54.67 and $112.86 per 1100 pound steer, ceteris paribus. Parameter 

estimates for heifers suggest discounts between $28.60 and $111.54 per 1100 pound heifer. 

Seasonal indicators for both steer and heifer models resulted in largely positive and significant 

estimates. Most markets show a premium during the Hrst few months of the year, including 

SeasonOl (December 16 through January 15) and Season02 (January 16 through February 15). 

For steers, this relates to premiums in non-par seasons of between $2.13 and $3.81 per 

hundredweight. For heifers, similar premiums of between $1.25 and $4.50 per hundredweight were 

found. The par season, Season04, is shown to have more negative basis estimates relative to the 

rest of the year. Seasons six (May 16 through June 15) through nine (July 16 through August 15) 

show an increasing basis pattern relative to the par season. Finally, most markets display a decrease 

in basis during Season!l before increasing to the more positive levels which occur during Seasonl2 

and SeasonOI. 

Previous studies have attempted to explain nearby basis behavior for live cattle. \Vhile 

extending the base of knowledge concerning the factors impacting basis, most research has not been 

very successful in terms of explanatory power. Unexplained basis variation can result in large basis 

errors. Leuthold (1979) explained 26 percent of nearby live cattle basis. Garcia, Leuthold, and 

Sarhan (1984) explained 44 percent of the variation in June live cattle basis and 50 percent of the 

variation in December live cattle basis. Schaefer (1974) explained between 31 and 48 percent of the 

varibility in basis during the last six days of trading. This research explains between 28 to 146 
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percent more of the variation in live cattle steer basis than previous research. However, this study 

deals entirely with local Virginia markets. 

Even though this study improved basis estimates relative to previous studies, in most cases up 

to 50 percent of the basis variation over time is left unexplained. Since the basis residuals were 

nonnally distributed, the standard nonnal distribution was used in conjunction with an expected 

basis value and the standard error of the equation to estimate the distribution of basis. This analysis 

indicates that two-thirds of the actual basis outcomes will generally be between ± $2.60 per 

hundredweight for steers and ± $2.30 per hundredweight for heifers compared to estimated basis. 

In two markets, this basis range was as much as ± $3.17 per hundredweight. 

This magnitude of basis error is considered economically significant. If a cattle feeder is 

attempting to lock-in a profit margin of $30 per head with possible basis errors of $2.30 to $2.60 

per hundredweight, an undesirable outcome is very possible. On one 1100 pound steer, the 

probability of a negative $28.60 basis error ($2.60 x 11 hundredweights) is 33 percent. Hence, there 

is approximately a 33 percent probability that basis error will eliminate the $30 profit margin. 

Furthennore, there is a 17 percent probability of observing a basis error more negative than $28.60 

per head. 

Basis variability was examined through an analysis of estimated basis residuals. Less variability 

was detected as time to maturity of the respective futures contract expires. Thus, more basis 

varibility exists in distant contract months. Price, Morgan, Dayton, and McCoy (1979) found 

similar results in four Kansas feedlots, and noted the desirability of expanding the number of 

contracts to one each month. This analysis has implications for live cattle option traders as they 

expire one month prior to their respective futures contract. Hedgers using options several months 

prior to futures contract expiration may be experience more variability when compared to utilizing 

nearby futures and options. 

CHAPTER SIX: Summary, Conclusions, and Implications 149 



6.2 Implications 

Virginia cattlemen have been experiencing narrow profit margins during the past few years. 

The ensuing cost/price squeeze has demanded the use of more profitable marketing tools. A 

comprehensive evaluation of local cash market basis for slaughter cattle provides the knowledge 

necessary to understand basis behavior across many dimensions and provides the cattleman with 

the necessary infonnation to evaluate the magnitude of basis risk when hedging. 

Basis estimates and adjustments can be utilized to control local cash price variability. These 

adjustments potentially offer Virginia cattlemen the means to initiate an effective slaughter cattle 

hedging program. Furthermore. the implementation of a forward pricing agency which uses 

estimated basis values may provide cattleman with the alternative of shifting basis risk to the 

agency. The ability to establish guaranteed minimum price contracts through a forward pricing 

agency could be a welcome addition to Virginia's rural fanning community. 

6.3 Suggestiolls for Further Research 

Future research concerning cattle basis should include carcass infonnation such as yield grade. 

The absense of this infonnation has no doubt limited this study'S explanatory power and therefore, 

it's usefulness. This type of infonnation is often used and recorded at local auctions, but is not 

coded into market data reports due to funding or time constaints. 

All previous research into the nearby basis for feeder and slaughter cattle explain 50 percent 

or less of basis variation. Many models explain only 20 to 40 percent of basis variation. More time 

needs to be spent on analyzing what economic variables affect basis near delivery. To date, most 

of the research has concentrated on the cash side of the market and supply considerations. In the 

future, analyses may need to be more concentrated on futures and the factors affecting the supply 
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and demand for futures contracts near maturity. In any event, a better basic conceptual 

understanding of nearby basis is needed to guide future empirical examinations. 
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Table 44. Slaughter Cattle Numbers by Year, 1974-1987. 

Number Steer a Heifer Total Number Number Total 
Year of Lots Average A\'erage Average of Steers of Heifers Head 

1974 949 4.11 2.20 3.79 3244 349 3595 

1975 1484 3.76 3.17 3.68 4758 695 5453 

1976 2655 3.41 2.84 3.28 6970 1736 8706 

1977 206 3.20 2.97 3.13 461 184 645 

1978 2473 3.10 2.59 2.96 5619 1707 7326 

1979 3121 2.85 2.44 2.74 6575 1988 8563 

1980 2747 2.60 2.50 2.57 4973 2078 7051 

1981 2628 2.57 2.35 2.49 4320 2217 6537 

1982 3617 2.69 2.46 2.60 5886 3510 9396 

1983 4224 2.97 2.48 2.77 7437 4263 11700 

1984 4107 2.37 2.20 2.29 5388 4020 9408 

1985 6375 2.86 2.22 2.60 10880 5704 16584 

1986 6870 2.82 2.18 2.55 11042 6445 17487 

1987 3480 2.73 2.02 2.43 5505 2947 8452 

Totals 44936 2.90 2.33 2.69 83058 37843 120901 

a The Steer, Heifer, and Total Average columns are the average number of head in a lot for a 
particular year. 

Note: One lot of cattle is equivalent to one observation. 
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Table 45. Slaughter Cattle Numbers by Breed, 1974-1987. 

Number Steer b Heifer Total Number Number Total 
Breed a of Lots Average Average Average of Steers of Heifers Head 

Angus c 17217 3.38 2.72 3.14 37099 16940 54039 

Angus/Hereford d 7197 2.92 2.61 2.81 13469 6744 20213 

Hereford 7236 2.92 2.14 2.67 14386 4917 19303 

Charolais' 7775 2.12 1.88 2.01 9114 6517 15631 

Holstein 1550 3.20 1.68 3.15 4782 94 4876 

Simmental 2441 1.85 1.62 1.75 2429 1832 4261 

Hereford/Shorthorn 874 1.80 1.80 1.80 1027 542 1569 

Shorthorn 264 1.66 1.17 1.49 283 109 392 

Homed Holstein 150 1.63 1.35 1.57 197 39 236 

Santa Gertrudis 134 1.75 1.59 1.69 149 78 227 

Holstein! Angus 98 1.69 1.24 1.57 123 31 154 

Totals 44936 2.90 2.33 2.69 83058 37843 120901 

a Breeds are tabulated in order of total number of live cattle processed (steers + heifers). 

b The Steer, Heifer, and Total Average columns are the average number of head in a lot for a 
particular breed. 

c Includes Angus and Red Angus live cattle. 

d Includes AxH, "black-baldies", and "black-white-face" live cattle. 

• Includes Charolais, Charolais-cross, and Limousine live cattle. 

Note: One lot of cattle is equivalent to one observation. 
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Table 46. Slaughter Cattle Numbers by Market, 1974· 1987. 

Number Steer b Heifer Total Number Number Total 
l\larket Q of Lots Average Average Average of Steers of Heifers Head 

IVlarshall 7081 3.84 2.28 3.33 18327 5255 23582 

Harrisonburg 8342 2.73 2.71 2.73 15468 7276 22744 

Fredericksburg 6693 2.66 2.36 2.53 9911 6998 16909 

Madison Mills 5941 2.90 2.44 2.74 11222 5046 16268 

Orange 5295 2.37 2.06 2.29 9454 2678 12132 

Front Royal 5439 2.46 1.94 2.19 6342 5555 11897 

Staunton 2080 4.03 2.68 3.62 5821 1708 7529 

Culpeper 2832 2.48 2.30 2.41 4346 2479 6825 

Courtland 820 2.41 2.02 2.30 1402 482 1884 

Winchester 256 2.63 2.36 2.52 403 243 646 

Lynchburg 157 3.02 3.32 3.09 362 123 485 

Totals 44936 2.90 2.33 2.69 83058 37843 120901 

a '\larkets are tabulated in order of total number of live cattle processed. 

b The Steer, Heifer, and Total Average columns are the average number of head in a lot for a 
particular market. 

Note: One lot of cattle is equivalent to one observation. 
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Table 47. Slaughter Cattle Numbers by Month, 1974-1987. 

Number Stecr a Heifer Total Number Number Total 
l\tfonth of Lots AYcrage Average A,,'erage of Steers of Heifers Head 

January 3121 2.93 2.29 2.68 5579 2790 8369 

February 3824 3.10 2.32 2.81 7457 3292 10749 

1Vlarch 4582 3.17 2.23 2.86 9685 3411 13096 

April 5501 3.00 2.36 2.78 10760 4507 15267 

May 4694 2.84 2.34 2.66 8526 3970 12496 

June 4125 2.84 2.27 2.63 7488 3377 10865 

July 3490 3.02 2.29 2.76 6813 2815 9628 

August 3830 2.69 2.49 2.62 6784 3260 10044 

September 3429 2.69 2.33 2.55 5796 2963 8759 

October 2831 2.61 2.30 2.50 4716 2360 7076 

November 2546 2.77 2.26 2.57 4307 2246 6553 

December 2963 2.89 2.42 2.70 5147 2852 7999 

Totals 44936 2.90 2.33 2.69 83058 37843 120901 

Q The Steer, Heifer, and Total Average columns are the average number of head in a lot for a 
particular sale. 

~ote: One lot of cattle is equivalent to one observation. 
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Table 48. Slaughter Cattle Numbers by V.S.D.A. Quality Grade, 1974-1987. 

V.S.D.A. Number Steer Q Heifer Total Number Number Total 
Grade of Lots Average Average Average of Steers of Heifers Head 

Prime 1 191 4.04 3.12 3.79 565 159 724 

Choice 2 30210 3.13 2.49 2.86 54676 31638 86314 

Select 3 14535 2.52 1.72 2.33 27817 6046 33863 

Totals 44936 2.90 2.33 2.69 83058 37843 120901 

1 V.S.D.A. quality grade 'Prime' is characterized by a thick smooth fat covering and very fInn 
muscling. 

2 V.S.D.A. quality grade 'Choice' is characterized by a moderately thick fat covering and ftrm 
muscling. 

3 V.S.D.A. quality grade 'Select' (Good) is characterized by a slightly thin fat covering and 
fmn muscling. 

a The Steer, Heifer, and Total Average columns are the average number of head in a lot for a 
particular quality grade. 

Note: One lot of cattle is equivalent to one observation. 
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Table 49. Slaughter Cattle Numbers by Delivery Month Timing, 1974-1987. 

Delivery Number Steer a Heifer Total Number Number Total 
Timing of Lots Average Average Average of Steers of Heifers Head 

o 1 15736 2.93 2.41 2.74 29233 13860 43093 

1 2 29200 2.88 2.28 2.67 53825 23983 77808 

Totals 44936 2.90 2.33 2.69 83058 37843 120901 

1 Delivery '0' is par value and is within the delivery month, 0 to 14 days until the contract is 
to roll over. 

2 Delivery -' l' is outside of the delivery month, 15 to 60 days until the contract is to roll over. 

a The Steer, Heifer, and Total Average columns are the average number of head in a lot for a 
particular delivery month timing variable. 

Note: One lot of cattle is equivalent to one observation. 
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Table 50. Slaughter Cattle Numbers by Time Until Delivery (15 day intervals), 
1974-1987. 

Time to Number Steer a Heifer Total Number Number Total 
Delivery of Lots Average Average Average of Steers of Heifers Head 

o 1 15736 2.93 2.41 2.74 29233 13860 43093 

1 2 6244 2.82 2.21 2.62 11878 4480 16358 

2 3 14657 2.95 2.31 2.71 26732 12977 39709 

3 4 8299 2.81 2.26 2.62 15215 6526 21741 

Totals 44936 2.90 2.33 2.69 83058 37843 120901 

1 Timing '0' is par value and is within the delivery month, 0 to 14 days until the contract is 
to roll over. 

2 Timing' I' is outside of the delivery month, 15 to 29 days until the contract is to roll over. 

3 Timing '2' is outside of the delivery month, 30 to 44 days until the contract is to roll over. 

4 Timing '3' is outside of the delivery month, 45 to 59 days until the contract is to roll over. 

a The Steer, Heifer, and Total Average columns are the average number of head in a lot for a 
particular time until delivery, in 15 day intervals. 

Note: One lot of cattle is equivalent to one observation. 
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Table 51. All Steer Slaughter Cattle Basis by Year, 1974~ 1987. 

Number Number ~linimum l\1aximum A,rerage Std. Error 
Year of Lots of Head Basis Basis Basis of Basis a 

1974 790 3244 -15.82 4.90 -2.732 3.437 

1975 1265 475g -20.80 6.08 -3.637 3.824 

1976 2043 6970 -17.16 3.28 -4.223 2.497 

1977 144 461 -9.55 1.76 -2.511 2.587 

1978 1814 5619 -13.43 6.10 -2.579 2.841 

1979 2305 6575 ·16.75 8.93 ·4.098 3.101 

1980 1914 4973 -38.82 5.68 -4.814 3.715 

1981 1684 4320 -21.80 26.25 -5.497 3.927 

1982 2190 5886 -29.00 7.08 -3.919 4.061 

1983 2502 7437 -39.02 4.45 -4.860 3.714 

1984 2277 5388 -25.40 2.23 -5.301 4.102 

1985 3804 10880 ·28.30 25.53 -6.983 3.989 

1986 3910 11042 -35.45 9.28 -3.668 3.943 

1987 2020 5505 -19.92 8.20 -3.727 3.588 

Totals 28662 83058 ·39.02 26.25 -4.521 3.872 

a The Standard Error of the basis is simply the standard deviation of the mean basis value. 

Note: One lot of cattle is equivalent to one observation. 
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Table 52. All Steer Slaughter Cattle Basis by Breed, 1974-1987. 

~umbcr Number Ylinimum l\1aximum Average Std. Error 
Breed a of Lots of Head Basis Basis Basis of Basis b 

Angus c 10978 37099 -35.45 26.25 -3.970 3.422 

Angus/Hereford d 4612 13469 -39.02 7.03 -3.818 3.321 

Hereford 4935 14386 -38.82 8.93 -4.518 3.334 

Charolais" 4309 9114 -28.55 7.68 -4.037 3.353 

Holstein 1494 4782 -28.30 1.28 -11.669 4.325 

Simmental 1312 2429 -20.37 7.60 -4.055 3.543 

Hereford/Shorthorn 572 1027 -16.05 9.08 -4.958 3.597 

Shorthorn 171 283 -18.12 1.78 -5.323 3.280 

Homed Holstein 121 197 -19.52 0.10 -8.613 4.307 

San ta Gertrudis 85 149 -16.37 5.25 -4.693 4.271 

Holstein! Angus 73 123 -22.80 -2.12 -10.455 4.785 

Totals 28662 83058 -39.02 26.25 -4.521 3.872 

a Breeds are tabulated in order of total number of live cattle processed (steers + heifers). 

b The Standard Error of the basis is simply the standard deviation of the mean basis value. 

C Includes Angus and Red Angus live cattle. 

d Includes AxH, "black-baldies", and 'black-white-face" live cattle. 

" Includes Charolais, Charolais-cross, and Limousine live cattle. 

Note: One lot of cattle is equivalent to one observation. 
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Table 53. All Steer Slaughter Cattle Basis by Market, 1974-1987. 

Number r\umber Minimum Maximum Average Std. Error 
l\1arket Q of Lots of I lead Basis Basis Basis of Basis b 

lVlarshall 4778 18327 -24.55 8.93 -3.575 3.387 

Harrisonburg 5660 15468 -28.55 26.25 -5.612 4.270 

Fredericksburg 3728 9911 -25.67 9.28 -4.112 3.656 

Madison Mills 3874 11222 -29.00 5.63 -4.320 3.659 

Orange 3995 9454 -38.82 6.25 -4.598 3.852 

Front Royal 2576 6342 -21.27 25.53 -3.999 3.725 

Staunton 1443 5821 -39.02 2.73 -4.222 3.609 

Culpeper 1754 4346 -24.95 7.60 -5.179 4.342 

Courtland 581 1402 -16.85 1.00 -4.550 2.760 

vVinchester 153 403 -17.57 -3.20 -7.994 2.725 

Lynchburg 120 362 -17.57 -0.80 -7.995 2.975 

Totals 28662 83058 -39.02 26.25 -4.521 3.872 

Q Markets are tabulated in order of total number of live cattle processed. 

h The Standard Error of the basis is simply the standard deviation of the mean basis value. 

Note: One lot of cattle is equivalent to one observation. 
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Table 54. All Steer Slaughter Cattle Basis by V.S.D.A. Quality Grade, 1974-1987. 

V.S.D.A. Number Number l\linimum Maximum Average Std. Error 
Grade of Lots of Head Basis Basis Basis of Basis a 

Prime 1 140 565 -12.22 6.03 -3.028 2.954 

Choice 2 17495 54676 -38.82 26.25 ~3.151 2.988 

Select 3 11027 27817 ~39.02 8.93 ~6.715 4.108 

Totals 28662 83058 -39.02 26.25 -4.521 3.872 

1 U.S.D.A. quality grade 'Prime' is characterized by a thick smooth fat covering and very fum 
muscling. 

2 U.S.D.A. quality grade 'Choice' is characterized by a moderately thick fat covering and fum 
muscling. 

3 U.S.D.A. quality grade 'Select' (Good) is characterized by a slightly thin fat covering and 
frrm muscling. 

Q The Standard Error of the basis is simply the standard deviation of the mean basis value. 

Note: One lot of cattle is equivalent to one observation. 
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Table 55. All Steer Slaughter Cattle Basis by Delivery l\lonth Timing, 1974-1987. 

Delivery Number ~umber Minimum Maximum Average Std. Error 
Timing of Lots of Head Basis Basis Basis of Basis a 

o 1 9992 29233 -24.55 25.53 -4.697 3.641 

1 2 18670 53825 -39.02 26.25 -4.427 3.988 

Totals 28662 83058 -39.02 26.25 -4.521 3.872 

1 Delivery '0' is par value and is within the delivery month, 0 to 14 days until the contract is 
to roll over. 

2 Delivery '1' is outside of the delivery month, 15 to 60 days until the contract is to roll over. 

a The Standard Error of the basis is simply the standard deviation of the mean basis value. 

Note: One lot of cattle is equivalent to one observation. 
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Table 56. All Steer Slaughter Cattle Basis by Time Until Delivery (15 day intervals), 
1974-1987. 

Time to l"umber Number Minimum l\laximum Average Std. Error 
Delivery of Lots of Head Basis Basis Basis of Basis a 

o 1 9992 29233 -24.55 25.53 -4.697 3.641 

1 2 4214 11878 -21.87 6.35 -4.296 3.545 

2 3 9049 26732 -29.00 26.25 -4.567 4.168 

3 4 5407 15215 -39.02 9.28 -4.294 3.997 

Totals 28662 83058 -39.02 26.25 -4.521 3.872 

1 Timing '0' is par value and is within the delivery month, 0 to 14 days until the contract is 
to roll over. 

2 Timing 'I' is outside of the delivery month, 15 to 29 days until the contract is to roll over. 

3 Timing '2' is outside of the delivery month, 30 to 44 days until the contract is to roll over. 

4 Timing '3' is outside of the delivery month, 45 to 59 days until the contract is to roll over. 

a The Standard Error of the basis is simply the standard deviation of the mean basis value. 

Note: One lot of cattle is equivalent to one observation. 
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Table 57. All Steer Slaughter Cattle Basis by Weight Group, 1974-1987. 

\Veight Number Number 1\'linimum I\1aximum Average Std. Error 
Group Q of Lots of Head Basis Basis Ba.4iis of Basis b 

800-900 660 1390 -21.87 8.93 -5.902 3.852 

900-1000 3295 8887 -20.77 7.03 -4.989 3.521 

1000-1100 7019 19889 -39.02 26.25 -4.352 3.547 

1100-1200 8190 25038 -38.82 25.53 -4.085 3.655 

1200-1300 6189 18906 -35.45 9.28 -4.429 4.043 

1300-1400 3309 8948 -25.67 7.78 -5.391 4.730 

Totals 28662 83058 -39.02 26.25 -4.521 3.872 

a The weight group variable simply a catagorical measure of average weight per lot. 

b The Standard Error of the basis is simply the standard deviation of the mean basis value. 

Note: One lot of cattle is equivalent to one observation. 
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Table 58. All Steer Slaughter Cattle Basis by Month, 1974-1987. 

Number Number I\1inimum lYlaximum Average Std. Error 
i\10nth of Lots of Head Basis Basis Basis of Basis a 

January 1905 5579 -25.40 26.25 -2.818 3.976 

February 2404 7457 -36.60 3.65 -3.804 3.302 

l\1arch 3052 9685 -20.90 6.08 -5.101 3.349 

April 3587 10760 -39.02 3.10 -5.843 3.596 

1Yiay 3000 8526 -29.00 3.85 -5.648 4.033 

June 2636 7488 -19.80 8.20 -4.707 3.588 

July 2258 6813 -20.35 5.63 -3.858 4.025 

August 2520 6784 -35.45 4.28 -4.195 3.668 

September 2157 5796 -28.55 6.35 -3.982 3.824 

October 1805 4716 -25.67 25.53 -4.118 3.979 

November 1554 4307 -28.30 5.60 -4.644 4.334 

December 1784 5147 -38.82 9.28 -3.740 4.047 

Totals 28662 83058 -39.02 26.25 -4.521 3.872 

a The Standard Error of the basis is simply the standard deviation of the mean basis value. 

Note: One lot of cattle is equivalent to one observation. 
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Table 59. All Heifer Slaughter Cattle Basis by Year, 1974-1987. 

Number ~umbcr l\1inimum Maximum Average Std. Error 
Year of Lots of Head Basis Basis Basis of Basis a 

1974 159 349 -17.07 3.65 -6.088 3.602 

1975 219 695 -19.25 -0.75 -8.422 3.853 

1976 612 1736 -17.32 1.57 -6.482 2.605 

1977 62 184 -9.97 -1.32 -5.323 1.781 

1978 659 1707 -17.33 1.22 -6.116 3.293 

1979 816 1988 -18.20 2.88 -6.631 3.436 

1980 833 2078 -30.62 1.78 -7.527 4.320 

1981 944 2217 -26.02 3.10 -7.782 3.925 

1982 1427 3510 -24.42 5.83 -6.576 4.170 

1983 1722 4263 -23.55 3.65 -6.719 3.771 

1984 1830 4020 -28.30 0.73 -7.907 4.217 

1985 2571 5704 -31.97 28.73 -8.575 3.551 

1986 2960 6445 -28.80 9.28 -5.719 4.007 

1987 1460 2947 -25.60 3.20 -6.547 4.237 

Totals 16274 37843 -31.97 28.73 -7.013 3.998 

Q The Standard Error of the basis is simply the standard deviation of the mean basis value. 

Note: One lot of cattle is equivalent to one observation. 
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Table 60. All Heifer Slaughter Cattle Basis by Breed, 1974-1987. 

Number ~umber l\1inimum i\laximum Average Std. Error 
Breed (I of Lots of Head Basis Basis Basis of Basis b 

Angusc 6239 16940 -30.62 6.58 -7.134 3.918 

Angus/Hereford d 2585 6744 -25.30 4.85 -7.148 3.857 

Hereford 2301 4917 -31.97 7.28 -7.910 4.059 

Charolais It 3466 6517 -28.30 28.73 -6.110 3.865 

Holstein 56 94 -22.67 -3.55 -13.779 4.689 

Simmental 1129 1832 -26.87 5.83 -6.072 3.843 

Hereford/Shorthorn 302 542 -17.35 5.73 -7.387 3.432 

Shorthorn 93 109 -23.60 -0.07 -9.191 4.538 

Horned Holstein 29 39 -17.97 0.98 -10.571 5.207 

Santa Gertrudis 49 78 -25.47 1.23 -9.615 6.419 

Holsteinj Angus 25 31 -18.57 -4.85 -10.493 3.939 

Totals 16274 37843 -31.97 28.73 -7.013 3.998 

a Breeds are tabulated in order of total number of live cattle processed (steers + heifers). 

b The Standard Error of the basis is simply the standard deviation of the mean basis value. 

C Includes Angus and Red Angus live cattle. 

d Includes AxH, "black-baldie s" , and "black-white-facell live cattle. 

It Includes Charolais, Charolais-cross, and Limousine live cattle. 

Note: One lot of cattle is equivalent to one observation. 
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Table 61. All Heifer Slaughter Cattle Basis by Market, 1974-1987. 

I'umbcr ~umber l\1inimum Maximum Average Std. Error 
LVlarket (J of Lots of Head Basis Basis Basis of Basis h 

lVlarshall 2303 5255 -28.80 3.65 -6.838 3.689 

Harrisonburg 2682 7276 -31.97 3.60 -7.600 4.077 

Fredericks burg 2965 6998 -28.30 7.23 -6.597 3.815 

lVfadison Mills 2067 5046 -30.62 3.65 -7.817 4.074 

Orange 1300 2678 -24.37 3.00 -8.270 4.085 

Front Royal 2863 5555 -24.40 28.73 -5.709 4.098 

Staunton 637 1708 -22.27 1.45 -6.937 3.809 

Culpeper 1078 2479 -26.87 4.60 -7.551 3.546 

Courtland 239 482 -20.10 0.00 -6.115 3.403 

Winchester 103 243 -17.70 -3.92 -8.504 2.807 

Lynchburg 37 123 -11.62 -2.45 -7.667 2.455 

Totals 16274 37843 -31.97 28.73 -7.013 3.998 

a lVlarkets are tabulated in order of total number of live cattle processed (steers + heifers). 

b The Standard Error of the basis is simply the standard deviation of the mean basis value. 

Note: One lot of cattle is equivalent to one observation. 
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Table 62. All Heifer Slaughter Cattle Basis by V.S.D.A. Quality Grade, 1974-1987. 

V.S.D.A. Number ::":umber Minimum l\1aximum Average Std. Error 
Grade of Lots of Head Basis Basis Basis of Basis a 

Prime 1 51 159 -19.72 -1.17 -7.460 3.649 

Choice 2. 12715 31638 -31.97 28.73 -6.161 3.487 

Select 3 3508 6046 -30.62 4.08 -10.093 4.217 

Totals 16274 37843 -31.97 28.73 -7.013 3.998 

1 U.S.D.A. quality grade 'Prime' is characterized by a thick smooth fat covering and very firm 
muscling. 

2. U .S.D.A. quality grade 'Choice' is characterized by a moderately thick fat covering and frrm 
muscling. 

3 U.S.D.A. quality grade 'Select' (Good) is characterized by a slightly thin fat covering and 
frrm muscling. 

b The Standard Error of the basis is simply the standard deviation of the mean basis value. 

Note: One lot of cattle is equivalent to one observation. 
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Table 63. All Heifer Slaughter Cattle Basis by Delivery Month Timing, 1974-1987. 

Delivery l'Iumber ~umbcr l\linimum Maximum Average Std. Error 
Timing of Lots of Head Basis Basis Basis of Basis Q 

o 1 5744 13860 -30.62 28.73 -7.369 3.860 

1 2 10530 23983 -31.97 9.28 -6.818 4.058 

Totals 16274 37843 -31.97 28.73 -7.013 3.998 

1 Delivery '0' is par value and is within the delivery month, 0 to 14 days until the contract is 
to roll over. 

2 Delivery' I' is outside of the delivery month, 15 to 60 days until the contract is to roll over. 

a The Standard Error of the basis is simply the standard deviation of the mean basis value. 

Note: One lot of cattle is equivalent to one observation. 
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Table 64. All Heifer Slaughter Cattle Basis by Time Until Delivery (15 day 
intervals), 1974-1987. 

Time to Number ~lImber lVlinimum l\1aximum Average Std. Error 
Dclh'ery of Lots of Head Basis Basis Basis of Basis a 

o 1 5744 13860 -30.62 28.73 -7.369 3.860 

1 2 2030 4480 -31.97 4.85 -6.847 3.781 

2 3 5608 12977 -28.80 4.78 -6.917 3.964 

3 4 2892 6526 -24.37 9.28 -6.607 4.407 

Totals 16274 37843 -31.97 28.73 -7.013 3.998 

1 Timing '0' is par value and is within the delivery month, 0 to 14 days until the contract is 
to roll over. 

2 Timing 'I' is outside of the delivery month, 15 to 29 days until the contract is to roll over. 

3 Timing '2' is outside of the delivery month, 30 to 44 days until the contract is to roll over. 

4 Timing '3' is outside of the delivery month, 45 to 59 days until the contract is to roll over. 

a The Standard Error of the basis is simply the standard deviation of the mean basis value. 

Note: One lot of cattle is equivalent to one observation. 
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Table 65. All Heifer Slaughter Cattle Basis by Weight Group, 1974-1987. 

'Veight Number i'.'umbcr l\1inimum 1\-laximum Average Std. Error 
Groupo of Lots of Head Ba..c;is Basis Basis of Basis h 

800-900 3331 7980 -25.60 3.10 -8.670 3.979 

900-1000 5611 14250 -31.97 5.98 -6.986 3.848 

1000-1100 4267 10167 -28.30 28.73 -6.411 3.688 

1100-1200 2143 4002 -26.02 7.28 -6.241 4.056 

1200-1300 751 1195 -23.55 7.53 -5.860 4.259 

1300-1400 171 249 -26.87 9.28 -5.337 4.837 

Totals 16274 37843 -31.97 28.73 -7.013 3.998 

a The weight group variable simply a catagorical measure of average weight per lot. 

h The Standard Error of the basis is simply the standard deviation of the mean basis value. 

Note: One lot of cattle is equivalent to one observation. 
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Table 66. All Heifer Slaughter Cattle Basis by Month, 1974-1987. 

Number Number ~Iinimum Maximum Average Std. Error 
l\1onth of Lots of Head Basis Basis ' Basis of Basis a 

January 1216 2790 -28.80 4.78 -5.598 3.763 

February 1420 3292 -22.85 0.93 -6.691 3.580 

;\tlarch 1530 3411 -31.97 3.65 -7.692 3.742 

April 1914 4507 -25.00 0.73 -8.697 3.922 

May 1694 3790 -24.62 -0.02 -8.369 3.832 

June 1489 3377 -26.02 5.83 -6.946 3.975 

July 1232 2815 -25.30 2.70 -6.251 3.990 

August 1310 3260 -30.62 1.95 -6.637 3.702 

September 1272 2963 -25.47 4.85 -6.127 3.489 

October 1026 2360 -24.95 28.73 -6.133 3.837 

November 992 2246 -26.87 2.85 -6.532 3.841 

December 1179 2852 -25.60 9.28 -6.715 4.869 

Totals 16274 37843 -31.97 28.73 -7.013 3.998 

a The Standard Error of the basis is simply the standard deviation of the mean basis value. 

Note: One lot of cattle is equivalent to one observation. 
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Table 67. Culpeper - Fredericksburg Slaughter Cattle Basis Worksheet. 

Par: Choice, 1150 lb., Angus/AxH, Steers, Season 04 (Alarch 16 to April 15). 

Culpeper Fredericksburg 
Factor Steers Heifers Steers Heifers 

Intercept + CertDel -12.901 -16.693 -7.294 -16.936 

\Veight 
Coefficient 0.002 0.006 0.001 0.006 
Avg. Weight (lbs.) x x x x --\Veight Factor = = = = 
Year 
Coefficient 0.421 0.200 0.080 0.296 
Actual Year x x x x 
Year Factor = = = = 

Lot Order 
Coefficient -0.029 -0.015 -0.023 -0.030 
Actual Lot Order x x x x 
Lot Order Factor = = = = 

Lot Size 
Coefficient 0.028 0.134 0.066 0.111 
Actual Lot Size x x x x 
Lot Size Factor = = = = 
Grade 
Select (Good) -3.371 -3.845 -3.032 -3.305 
Choice 0.000 0.000 0.000 0.000 

Breed 
Angus 0.000 0.000 0.000 0.000 
Angus/Hereford 0.000 0.000 0.000 0.000 
Hereford -0.286 0.111 -0.006 -0.266 
Charo lais/Simmental 0.122 0.262 0.089 0.755 
Holstein -6.555 -6.314 -5.987 -5.932 

Season 
Dec. 16 - Jan. 15 6.184 4.066 4.541 3.810 
Jan. 16 - Feb. 15 3.284 2.386 2.991 1.253 
Feb. 16 - lYIar. 15 1.353 0.818 1.842 2.143 
w!ar. 16 - Apr. 15 0.000 0.000 0.000 0.000 
Apr. 16 - May. 15 -1.146 -1.019 1.063 0.307 
May. 16 - Jun. 15 2.774 2.488 1.348 1.988 
J un. 16 - J ul. 15 2.766 3.350 3.348 3.572 
Jul. 16 - Aug. 15 2.733 2.677 2.495 2.538 
Aug. 16 - Sep. 15 2.632 2.128 3.155 2.991 
Sep. 16 - Oct. 15 1.062 0.663 3.031 2.900 
Oct. 16 - Nov. 15 2.639 2.406 2.083 2.613 
Nov. 16 - Dec. 15 2.558 1.440 1.967 1.660 
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Table 68. Front Royal - Harrisonburg Slaughter Cattle Basis Worksheet. 

Par: Choice, 1150 lb., Angus/AxH, Steers, Season 04 (iVlarch 16 to April 15). 

Front Royal Harrisonburg 
Factor Steers Heifers Steers Heifers 

Intercept + CertDel -23.818 -20.272 -1.920 -9.306 

\Veight 
Coefficient 0.004 0.007 0.000 0.005 
Avg. \Veight (lbs.) x x x x 
\Veight Factor = = = = 

Year 
Coefficient 1.089 0.372 -0.351 -0.342 
Actual Year x x x x 
Year Factor = = = = 
Lot Order 
Coefficient -0.001 0.011 -0.018 -0.020 
Actual Lot Order x x x x --Lot Order Factor = = = = 

Lot Size 
Coefficient 0.055 0.108 0.091 0.119 
Actual Lot Size x x x x 
Lot Size Factor = = = = 

Grade 
Select (Good) -3.180 -4.074 -2.203 -2.885 
Choice 0.000 0.000 0.000 0.000 

Breed 
Angus 0.000 0.000 0.000 0.000 
Angus/l1ereford 0.000 0.000 0.000 0.000 
l1ereford -0.137 -0.364 -0.458 -0.511 
Charolais/Simmental 0.122 0.686 0.351 0.744 
l101stein -6.296 -6.019 -6.294 -4.214 

Season 
Dec. 16-Jan. 15 4.153 5.224 2.403 1.519 
Jan. 16 - Feb. 15 3.306 4.498 3.355 3.317 
Feb. 16 - Mar. 15 0.724 1.134 1.650 2.030 
J\1ar. 16 - Apr. 15 0.000 0.000 0.000 0.000 
Apr. 16 - May. 15 0.759 0.886 0.838 0.923 
May. 16 - Jun. 15 1.241 1.728 1.439 0.557 
Jun. 16-Jul.15 2.456 3.081 2.658 3.314 
Jul. 16 - Aug. 15 2.849 2.587 2.124 1.989 
Aug. 16 - Sep. 15 2.803 3.174 2.022 2.358 
Scp. 16 - Oct. 15 1.829 2.264 2.550 1.675 
Oct. 16 - Nov. 15 2.703 2.774 1.142 0.986 
Nov. 16 - Dec. 15 1.834 0.914 2.523 1.320 
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Table 69. Marshall - l\ladison Mills Slaughter Cattle Basis Worksheet. 

Par: Choice, 1150 lb., Angus/AxH, Steers, Season 04 (lllarch 16 to April IS). 

Afarshall lYladison Alills 
Factor Steers Heifers Steers Heifers 

Intercept + CertDel -2.852 -13.497 -3.393 -9.088 

'Veight 
Coefficient -0.002 0.004 -0.001 -0.001 
Avg. \Veight (lbs.) x -- x x x 
\Veight Factor = = = = 
Year 
Coefficient -0.063 -0.047 -0.144 0.251 
Actual Year x x x x --
Year Factor = = = = 
Lot Order 
Coefficient -0.006 0.004 -0.015 -0.040 
Actual Lot Order x x x x -- --
Lot Order Factor = = = = 

Lot Size 
Coefficient 0.080 0.184 0.135 0.288 
Actual Lot Size x x x x 
Lot Size Factor = = = = 
Grade 
Select (Good) -2.389 -2.820 -3.049 -2.856 
Choice 0.000 0.000 0.000 0.000 

Breed 
Angus 0.000 0.000 0.000 0.000 
Angus/Hereford 0.000 0.000 0.000 0.000 
Hereford -0.551 -0.316 -0.566 -0.709 
Charolais/Simmental 0.244 0.802 0.078 1.014 
Holstein -5.701 -2.604 -4.968 -3.786 

Season 
Dec. 16-Jan. 15 2.792 2.232 3.666 2.866 
Jan. 16 - Feb. 15 3.431 3.682 2.932 3.055 
Feb. 16 - Mar. 15 1.021 0.944 2.200 1.473 
Mar. 16 - Apr. 15 0.000 0.000 0.000 0.000 
Apr. 16 - IV1ay. 15 0.709 1.354 2.267 1.182 
May. 16 - Jun. 15 1.477 1.482 1.654 0.683 
Jun. 16 - JuI. 15 3.634 3.644 3.416 1.641 
Jul. 16 - Aug. 15 2.567 2.503 2.127 -0.292 
Aug. 16 - Sep. 15 3.288 3.045 2.277 1.886 
Sep. 16 - Oct. 15 2.216 2.641 2.462 1.074 
Oct. 16 - Nov. 15 2.173 2.704 0.625 0.743 
Nov. 16 - Dec. 15 2.270 1.307 3.265 2.601 
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Table 70. Orange - Staunton Slaughter Cattle Basis Worksheet. 

Par: Choice, 1150 lb., Angus/AxH, Steers, Season 04 (lvlarch 16 to April 15). 

Orange Staunton 
Factor Steers Heifers Steers Heifers 

Intercept + CertDel -5A03 -14.823 -16.123 -16.193 

\Veight 
Coefficient 0.002 0.007 0.006 0.007 
A vg. \Veight (lbs.) x x x x 
Weight Factor = = = = -- --
Year 
Coefficient -0.141 -0.063 0.307 -0.040 
Actual Year x x x x 
Year Factor = = = = 
Lot Order 
Coefficient -0.047 -0.029 0.003 0.012 
Actual Lot Order x x x x 
Lot Order Factor = = = = --
Lot Size 
Coefficient 0.173 0.303 0.033 0.114 
Actual Lot Size x x x x 
Lot Size Factor = = = = --
Grade 
Select (Good) -2.358 -3.124 -3.139 -3.281 
Choice 0.000 0.000 0.000 0.000 

Breed 
Angus 0.000 0.000 0.000 0.000 
!U1gus/llereford 0.000 0.000 0.000 0.000 
Hereford -0.677 -0.577 -0.761 -0.537 
Charolais/ Simmental 0.399 0.910 -0.180 -0.004 
Holstein -5.231 -3.838 -10.256 -10.142 

Season 
Dec. 16 - Jan. 15 2.168 1.564 5.988 6.379 
Jan. 16 - Feb. 15 2.129 3A80 3.813 4.133 
Feb. 16 - Mar. 15 0.316 0.288 1.176 1.963 
Mar. 16 - Apr. 15 0.000 0.000 0.000 0.000 
Apr. 16 -IV1ay. 15 -0.840 -OA17 lA49 1.459 
ivlay. 16 - Jun. 15 0.657 1.256 2.692 2.462 
Jun. 16-Jul.15 1.775 2.005 2.014 3.625 
Jul. 16 - Aug. 15 1.556 2.767 2.453 4A78 
Aug. 16 - Sep. 15 1.301 1.689 2.445 4.676 
Sep. 16 - Oct. 15 1.639 1.375 1.906 3.260 
Oct. 16 - Nov. 15 0.013 1.532 1.679 2.907 
Nov. 16 - Dec. 15 1.108 1.667 2.090 4.298 
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Appendix E. Glossary Of Relevallt Termillology 

Term 

Basis 

Basis Risk 

Boxed Beef 

Cash Market 

Cash Price 

Cash Price Variability 

Cash Price Volitility 

Cash Settlement 

Certificate of Delivery 

Clearinghouse 

Commercial Feedlot 

Commercial Trader 

Contract 

Description of Term 

Basis is the difference between local cash prices and futures contract 
prices (cash - futures) at the time and place where delivery of the cash 
commodity is to take place. Since basis patterns are relatively stable 
from year to year, producers in the Southeast can use the Midwestern 
futures prices, appropriately adjusted by basis, to establish fonvard 
prices, and lock-in profits. 

The risk associated with an unexpected widening or narrowing of basis 
between the time a hedging position is established and the time it is 
lifted. 

\Vholesale beef cuts that have been vacuum sealed and packed in boxes. 

The market where a commodity is physically exchanged for a cash (or 
equivalent) payment. 

The cash price is simply the current cash price being paid for a given 
commodity at a specific date and market location. 

The tendency of prices to change over time. 

Short-run price changes. 

A method of settling maturing futures contracts without actual delivery, 
which involves a fmal transfer of money to bring the contract price into 
line with prices observed on the cash market. 

A written commitment by the seller of CME live cattle futures to 
deliver slaughter-ready cattle meeting C~1E specifications at a specified 
delivery location 3 business days in the future. A certificate is 
temporarily used in lieu of physical, or actual, delivery of live cattle, 
allowing for retender of certificates instead of cattle. 

An adjunct to a commodity exchange through which transactions 
executed on the exchange floor are settled by matching purchases and 
sales. 

A high-capacity, high-nutrient feeding operation with a capacity of 
1,000 head of cattle or more. May feed customers' cattle for a fee. 

A person or entity in the cattle or beef industries that participates in the 
futures or options markets as a hedger. 

See Forward Contract, Futures Contract, and Options. 
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Contract Month 

Contract Unit 

Convergence 

Cow-calf operation 

Custom Feeding 

Delivery l\lonth 

Delivery Points 

Divergence 

Downtick 

Downward Bias 

Expiration Date 

Farmer Feedlot 

Fed Cattle 

Feedlot 

Feeder Cattle 

Floor Brokers 

Floor Traders 

Forward Contract 

Futures Contract 

See Delivery month. 

The amouunt of a commodity represented in a contract. 

The tendency for cash and futures prices to approach one another, 
usually during the delivery month. Also called "narrowing of the basis". 

A cattle-breeding enterprise that uses grazing land, breeding cows, and 
a small number of bulls to produce calves. Constitutes the fITst phase 
in cattle raising. 

Providing food and care for cattle in commercial feedlots for a fee. 

The specified month within which a futures contract matures and can 
be settled by delivery. 

Livestock auction yards that are approved by the CME to accept 
deliveries of livestock as fulfillment of CME contract obligations. 
Selection of these points and par or discount status are made by the 
C:YIE Board of Governors. 

The tendency for cash and futures prices to separate from one another, 
usually during the delivery month. Also called "widening of the basis". 

A price lower than the price of the preceding transaction. 

For cash prices: A cash price that is lower than supply-and-demand 
conditions warrant. For futures prices: A futures price that tends to lie 
below the cash, or spot, price expected to prevail at contract maturity. 

The last day on which an option may be exercised. 

An on-farm feeding operation with a capacity of fewer than 1,000 head 
of cattle. 

In futures trading, cattle ready for slaughter. See Live cattle. 

An enterprise whose function is to keep cattle in pens and feed them 
high-protein feed to promote rapid weight gain. See Commercial 
feedlot and Farmer feedlot. 

Cattle ready to enter feedlots, usually weighing from 600 to 800 pounds 
each. 

Persons who execute someone else's trading orders on the floor of an 
exchange and who may also trade for their private accounts. Brokers 
are prohibited from trading for themselves ahead of customer orders. 

Exchange members who personally execute trades for their own 
accounts on the floor of an exchange. 

Forward contracting locks in both the basis and the price level before 
harvest and allows you to receive storage income after harvest. This 
involves contracting with an elevator for future delivery of your grain. 

An agreement to later buy or sell a commodity of a standardized 
amount and standardized minimum quanlity grade, during a specific 
month, under terms and conditions established by the federally 
designated contract market upon which trading is conducted, at a price 
established in the trading pit. 
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Futures Price 

Hedge 

Hedger 

Hedging 

Heifers 

Limit Down (Up) 

Liquid 

Liquidation 

Live Cattle 

Lock-in 

Long 

Long Hedging 

lVlargin 

l'VIaturity Basis 

.\1ember 

The price of a particular futures contract detennined by open 
competition between buyers and sellers on the trading floor of an 
exchange. 

To enter into a counterbalancing transaction to protect oneself against 
fmancial loss; to buy or sell commodity futures as a protection against 
loss due to future price fluctuation. Also called risk transfer. 

A cash market participant seeking to reduce the risk of fmancial loss 
from an adverse price change by taking a position in the futures or 
options market opposite to a position held in the cash market. 

The initiation of a position in a futures market that is intended as a 
temporary substitute for the sale or purchase of the actual commodity. 
The sale of futures contracts in anticipation of future sales of cash 
commodities as a protection against possible price declines, or the 
purchase of futures contracts in anticipation of future purchases of cash 
commodities as a protection against the possibility of increasing costs. 

Female cattle that have not yet calved. 

Maximum amount that a futures price is allowed to decline (or rise) 
during one trading session, as fixed by exchange rules. 

Capable of ready conversion into cash. 

Offsetting a long futures position by selling an equal number of futures 
rontracts in the same delivery month as previously bought. 
\ ~)ometimes used to denote offsetting a short position, although this is 
more often referred to as "covering".) 

Cattle ready for slaughter; steers usually weigh from 1,000 to 1,200 
pounds each and heifers from 850 to 1,000 pounds each. In futures 
trading, also called live, fed, or slaughter-ready, cattle. 

To establish, in the present time period, the completely predetermined 
outcome of a marketing decision at some future time period. To 
lock-in or protect oneself against adverse price moves. See Hedging, 
Hedger, Forward Contract, and l\1inimum Price Contract. 

Buyer (as opposed to seller) of a futures contract, or owner of goods 
in the cash market. One who has bought a futures contract and who 
has not yet closed out the position by making an offsetting sale or 
taking delivery. 

Buying futures contracts to protect against a possible commodity price 
increase. 

An amount of money or collateral deposited with a broker to insure the 
broker and the clearinghouse against loss on open futures contracts. 
It is intended to ensure that customers fulfill their contract obligations 
if the market price moves against their position. 

The difference between the cash price and the futures price in the 
contract expiration month. 

A person who owns a seat on an exchange. Membership privileges 
include the right to execute trades and to participate in governing the 
exchange. 
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Minimum Price Contract A type of forward contract which establishes a minimum receivable 
price for a specified quantity and quality of a commodity. The cost to 
the producer would be an initial premium, similiar to an insurance 
policy. 

Offset Selling the same number of contracts for the same delivery month for 
which other contracts were bought, or buying the same number of 
contracts for the same delivery month for which other contracts were 
sold. 

Open Interest The total number of futures contracts, long or short, in a delivery 
month or market that have been entered into and not yet liquidated 
by an off~etting transaction or fulfilled by delivery. 

Option A contract that gives the buyer the right to buy or the seller the right 
to sell a specified futures contract at a specified price on or before a 
specified expiration date. 

Packer Enterprise that buys livestock, slaughters them, and sells meat 
carcasses, boxed cuts, and by-products. 

Physical Delivery The tender and receipt of the actual commodity. 

Position An interest in the market, either long or short, in the form of one or 
more open contracts. 

Position Limit The maximum number of futures or options contracts one can hold, 
as determined by CFTC and/or the exchange on which the contract is 
traded. 

Premium The price of an option, i.e., the sum of money that the option buyer 
pays and the option seller (writer) receives for the rights that the option 
grants. 

Price Determination The establishment of an equilibrium price by the forces of supply and 
demand. 

Price Discovery Process through which buyers and sellers, i.e., traders, exchange bids 
and offers to reach agreement on, or discover, specific prices for trades. 

Price i\tlanipulation Any planned operation, transaction, or practice calculated to cause or 
maintain an artificial price. 

Risk Premium The amount that longs reduce the price at which they are willing to 
buy, or shorts increase the price at which they are willing to sell, to 
compensate them for increased potential for loss. 

Risk Transfer Process of shifting the price risk of commodity ownership from those 
unwilling to accept the risk to those who would be willing in return for 
a possible profit. See Hedge. 

Settlement Price The price a clearinghouse establishes at the close of each trading session 
as the official price to be used in determining net gains or losses, margin 
requirements, and the next days's price limits. Also "closing price". 

Short Seller (as opposed to buyer) of a futures contract. One who has sold 
a futures contract and who has not yet closed out the position through 
an offsetting purchase or delivery. 
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Short Hedging 

Slaughter Cattle 

Speculator 

Spot Price 

Spreading 

Squeeze 

Steers 

Stocker Operation 

Lnderlying Futures 

Uptick 

\Veaning 

Selling futures contracts to protect against a possible commodity price 
decrease. 

In futures trading, cattle ready for slaughter. See Live cattle. 

One who buys and/or sells futures contracts or options with the 
objective of achieving profits through the successful anticipation of 
price movements. 

Current cash price. 

The purchase of one futures contract (or option) and sale of another t 

in the expectation that the price relationship between the two will 
change so that a subsequent offsetting sale and purchase will yield a 
net profit. 

A shortage of supplies available to deliver on futures contracts, which 
forces sellers of these contracts to pay higher prices to offset their 
positions and cancel their delivery obligation. 

Castrated male cattle raised for beef. 

An enterprise that purchases weaned calves weighting 450 to 500 
pounds and grazes them until they weigh 600 to 800 pounds to prepare 
them for placement in feedlots. 

The specific futurse contract that may be bought or sold by exercising 
an option. 

A price higher than the price of the preceeding transaction. 

Separating the nursing animal from its mother and thus changing its 
diet from primarily mother's milk to other feeds. 
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Appendix F. Tecllilical Notes Oil tI,e Dataset 

Data Collection Procedure 

Through a discussion of the raw data needs with Dr. David Kenyon of the department of 

Agricultural Economics it was deten:nined that the primary data nessecary for this study are 

slaughter cattle marketing data from various local markets in Virginia, and the corresponding daily 

Chicago lVlercantile Exchange live cattle futures prices. 

Live (slaughter) cattle data is the responsibility of the Department of Animal Science and Dr. 

Bruce Bainbridge, Extension Marketing Specialist. Dr. Bainbridge's secretary, Mrs. Judy Smith, is 

responsible for data entry for the Virginia Cooperative Extension publications, and magnetic tape 

arhciving of all sales information. 

The slaughter cattle data was located and accessed through a joint discussion with Dr. 

Bainbridge and Mrs. Smith. This data resides on magnetic tape GB05H for current years and on 

DE82S for years prior to 1979. Both tapes are found in the computing center. NOTE: These tapes 

DO have an effective expiration date which, when reached, will cause them to be removed from 

use and placed in an "expendable" bin. The actual data '1abels" assigned to specific years and saJe 

types can be found in the attached appendix. These data labels are needed for use in Job Control 

Language programs to restore historical data from tape to IvlVS disk pack. 

The individual data flies were accessed individually by label number I then combined, sorted, 

and printed so that manual error checking couL be accomplished. Once this was done, several 

"limits" were placed on a specific variables range, for example, weight (AVGWT) less than 800 or 
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greater than 2100 pounds were eliminated from the now combined dataset. Other variables were 

checked in a similar manner so that the fmal dataset would contain only ... 

L Steers or Heifers, 

2. 800 to 2100 pounds. 

3. Prime, Choice, or Good grades, 

4. all breeds were initially considered, 

5. from all participating markets. 

The resulting dataset contained 44,936 observations. Final analyses were conducted with more 

restrictive limitations placed on the data. 

The futures price data neccessary for basis analysis was gathered from the FUTCOM data 

system in the Agricultural Economics Data Lab. These prices were from the Chicago Merchantile 

Exchange Live Cattle (CMLC) contracts from 1972 through 1987. Contract specifications include 

1) choice grade steers, 2) 1050 to 1200 average weight, 3) yield grade 1 to 4, and 4) a total contract 

weight of 40,000 pounds. 

Futures prices prior to 1975 were found to be archived onto tape and needed to be retreived 

and placed on the MVS system before they could be accessed. Data from 1975 forward were 

available utilizing the FUTCOM menu system, thus creating a more recent dataset on the CMS 

system. 

These two datasets were then merged by "punching" the MVS (older) dataset into the Cl\1S 

environment. Both sets were then merged in C:\tlS and transfered to the MVS system. The merged 

data could be easily accessed using basic JCL statements. The futures data now resides next to the 

merged marketing data on a reel tape known as VAFAT5. 

Backup tapes were created which contain the fmal data in various forms such as original 

marketing data, the futures price dataset, a combined statewide dataset, and a more practical group 

of datasets which represent each market by sex. The tape V AF A T3 contains the fIle FUTCA TTL 

which is the combined statewide fmal dataset. However, it is extremely large (44936 observations 

x 110 variables). The tape VAFAT4 contains the more useful individual market databases. They 
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are named according to their respective market codes and by sex. For example, Culpeper is market 

number 413 so it's datasets are specified as MKT413 (all data), MKT413S (all steers), and 

MKT413H (all heifers). Tape VAFAT5 contains three original flies named FATCATTL (old 

marketing data), FUTURES (the futures price dataset), and SLAUGHT (the original marketing 

dataset). 

Magnetic Tape Ill/orlnation 

TAPE LABEL DATA DESCRIPTION 

DE82S Cattle sales results through 1979. 

GB05H First 11 feet are sales results from 1979. 

GB05H LAB2 This label is void and cannot be used. 

GB05H LAB3 This label is void and cannot be used. 

GB05H LAB4 DS~ = Sales80.Cattle 
80 Spring sales 
80 Summer sales 
80 Yearling sales 
80 Holstein 
80 Calf sales 
80 Slaughter sales 

GB05H LAB 10 DSN = Slaug.Sales81 
81 Slaughter sales 

GB05H LABIS DS N = Slaug.Sales82 
82 Slaughter sales 

GB05H LAB21 DSN = Slaug.Sales83 
83 Slaughter sales 

GB05H LAB24 DSN = Slaug.Sales84 
84 Slaughter sales 

GB05H LAB33 DSN = Slaugh.Sales85 
85 Slaughter sales 

GB05H LAB38 DSN = Slaugh.Sales86 
86 Slaughter sales 
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