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CHAPTER I 

INTRODUCTION 

Problem Statement 

In the early 1980's, the live cattle futures market was 

under fire from cattle industry members and members of 

Congress (House Committee on Small Business, in the u.s. House 

of Representatives, Staff, 1980a, 1980b, 1981). These 

observers charged that the price discovery process in the live 

cattle futures market was not efficient because the price 

changes could be easily predicted (Helmuth, 1981). Helmuth 

developed a technique which predicted drops in live cattle 

futures prices with 100 percent accuracy over the period from 

January 1978 through February 1981. In response, Palme and 

Graham (1981) of the Chicago Mercantile Exchange disputed the 

Helmuth study and its conclusions. Pluhar et al. (1985) 

reevaluated Helmuth's trading technique using unrevised USDA 

reported breakeven prices over the period spanning July 1974 

through December 1982. Their results indicated that the 

technique produced positive gross profits. Elam and 

Wayoopagtr (1992) re-examined the technique using seven years 

of data (1983-1989) and found negative gross profits. However 

if a minor seasonal adjustment was made in the Helmuth 

technique, profits were obtained. 

The livestock futures markets are tools available to 

participants in livestock and meat production, processing and 
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merchandising, to protect themselves from losses arising from 

price variability. Options trading is another marketing tool 

available for price risk protection but in this study we will 

focus on futures trading. Despite the protection from price 

variability offered by live cattle futures, 69 percent of 

National Cattlemen's Association's members surveyed ln 

September 1986 gave a vote of no confidence to the live cattle 

futures market (Feedlot, 1987). Paul Engler, C.E.o: of Cactus 

Feeders, was quoted as saylng that meat packers, who 

theoretically ought to be long hedgers, actually use short 

hedges (Beef Today, JunejJuly 1992, p. 11) . This puts a 

tremendous downward bias in the futures market, which still 

has the biggest influence on the cash market. Engler suggested 

that the Commodity Futures Trading Commission (CFTC) should 

make some changes to entice packers to be long instead of 

short hedgers if the commission wants a viable live cattle 

futures market that serves the cattle industry. Helmuth 

(1981) made a similar suggestion that the live cattle futures 

market needs more long hedging. 

The live cattle futures market is not as extensively used 

by the cattle industry as corn or wheat futures are used by 

their respective industries (Feedlot, 1987). There may be 

many reasons why this market is not used extensively, but one 

apparent reason is that cattle producers lose money on average 

(or receive less profit) when they use the futures market to 

hedge. This is due to a sizable risk premium in the live 

cattle futures market. 
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The question of a risk premium in the futures market has 

been the object of numerous studies. 

difference between the futures price 

Risk premium is the 

at time t and the 

expected futures prices at time t+j when the contract matures. 

According to J. M. Keynes ( 19 3 0 ) , under normal demand and 

supply conditions, the distant futures price is less than the 

current spot price and is a downwardly biased measure of the 

expected future spot price of a commodity. This bias is 

characterized by a risk premium that hedgers, predominantly 

short, pay to long speculators to protect themselves from the 

risk of adverse price fluctuations (Raynauld and Tessier, 

1984). The live cattle futures market is extensively used for 

short hedging; therefore, theoretically one would expect this 

market to be biased downward, which would mean reduced returns 

because of hedging (Hayenga et al., 1984). The reduced 

returns would equal the risk premium a cattle feeder pays for 

shifting price risk by selling futures to a long speculator 

who assumes the price risk. This risk premium paid to the 

speculator is a cost to the cattle hedger. 

The existence of a risk premium in the futures market has 

not been clearly demonstrated empirically. Risk can be 

classified into two categories, systematic and unsystematic 

risk. Unsystematic risk is caused by changes that are 

specific to the firm issuing securities, for example, a change 

1n management. This type of risk can be eliminated by 
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diversifying one's portfolio. In comparison, systematic risk 

is caused by overall economic factors that affect the returns 

of all assets (Harrington, 1987). Systematic risk cannot be 

diversified away, and thus an investor should be more 

concerned with systematic risk. 

There are several methods of measuring systematic risk. 

For example, the Capital Asset Pricing Model (CAPM), 

designates systematic risk as "beta." If beta is equal to 

zero, then the asset is said to be a risk-free asset. Studies 

have shown that a cattle investment is a low-beta asset; 

hence, the risk premium should be relatively low (Elam and 

Vaught, 1988). However, preliminary analysis of live cattle 

futures prices in this study indicates that the risk premium 

paid by fed cattle hedgers is quite large ($0.20 to $0.25 per 

100 lbs per month). The consequence of a large risk premium 

is that live cattle futures are very costly tools for managing 

price risk. Since the continued success of live cattle 

futures depends on commercial use of this market, and if large 

risk premiums prevent this use, then the futures market in 

live cattle futures may fail. For this reason, the size of 

risk premiums in cattle futures is a critical issue to the 

continued success of the contract. 
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Objectives 

The general objective of this study was to estimate the 

risk premium in live cattle futures and determine whether the 

size of that premium is appropriate for the level of risk. 

The specific objectives were to: (1) estimate the risk premium 

in live cattle futures; (2) measure the risk in a live cattle 

futures investment; (3) estimate required return for a cattle 

investment, given its level of risk; and (4) calculate the 

cost to hedge fed cattle arising from the risk premium, and 

examine the effect of hedging cost on average cattle feeding 

returns. 
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CHAl?TER II 

REVIEW OF LITERATURE 

Cattle producers involved in commercial agriculture have 

realized that the key to profitability no longer lies solely 

in increased production. Instead, the competitive advantage 

comes from being a good risk manager and understanding the 

variety of available marketing alternatives (Chicago Board of 

Trade, 1988). To gain some understanding of the risk premium, 

the review of literature gives an overview of the futures 

markets, risk premium, and risk as they relate to the live 

cattle futures market. 

Futures Markets 

There are several different methods that exist today for 

producers to sell their cattle: direct selling, selling at 

auction markets, electronic marketing, forward contracting, 

and the use of futures contracts. Typically, cattle are 

priced in the futures markets and then marketed in cash 

markets, such as auctions or direct selling. Direct selling 

has replaced selling cattle through terminal markets as the 

predominant means of marketing cattle (Kohls and Uhl, 1985). 

However, the extreme price variability in the livestock 

commodities has made it increasingly important for the 

producer to utilize techniques which can reduce price risk. 

Forward contracting and hedging on the futures market are the 
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most widely used methods of reducing price risk. In the 

United States, the futures market was developed in the 1800s 

to help farmers, elevator operators, and grain merchandisers 

improve marketing and purchasing practices. According to 

Purcell (1991), a commodity futures contract is "a legal 

instrument calling for the holder of that contract either to 

deliver or to accept delivery of a commodity on or by some 

future date" (P. 7). Therefore, a commodity futures contract 

is an obligation. This means that when commodity futures are 

traded, it is this contractual obligation that is being 

traded. 

Futures contracts are federally 

standardized terms (e.g., quality 

regulated, possess 

and quantity of 

commodities) , and are transferable. By using futures, 

commodity users and producers can establish a price in advance 

for goods that they will buy or sell at a later date, thereby 

minimizing the risk of adverse price movement and safeguarding 

their profits (Chicago Board of Trade, 1988). Transactions are 

cleared through the clearinghouse of the commodity exchange 

which acts as a third-party guarantor of each transaction. 

One major characteristic of the futures market is that 

cash and futures prices tend to move in concert in a fairly 

predictable manner because both are impacted by the same 

market factors. The cash price refers to the current price 

being paid for the actual physical commodity. Future price is 

the price negotiated between buyers and sellers on a commodity 
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exchange for future delivery of a specific commodity (Chicago 

Board of Trade, 1988). Since cash and futures prices tend to 

rise and fall together, commercial traders realized that the 

difference between the cash and the futures prices (i.e., the 

basis) was less volatile than the cash market price for the 

commodity. They reasoned that exposure to price risk in the 

cash market could be reduced by replacing it with basis risk 

which assumes that the trader has positions in both the cash 

and futures market. The technique of using futures contracts 

to reduce price risk is known as hedging. According to Kohls 

and Uhl, "a hedge consists of making opposite transactions on 

the cash and the futures market in order to protect the firm 

against adverse cash price movements" (1985, P. 411). Due to 

the parallel movement of cash and futures prices, hedging 

neutralizes price risk in the cash market by assuming opposite 

risks in the futures market. Therefore, if the cash market 

price falls, the futures price generally also falls. The 

lower cash market price the producer receives when he actually 

sells the commodity will be counterbalanced by a roughly equal 

gain when the futures contracts, originally sold, are bought 

back at a lower price (Chicago Board of Trade, 1988). 

Cattle producers generally sell their livestock on the 

cash market at the end of the feeding period. This means that 

during the feeding period they are normally exposed to wide 

fluctuations in the cash market which leads to increased price 

risk. To reduce the exposure to risk, a cattle producer can 

8 



"fix" the price by short hedging (selling). First, the feeder 

calculates his break-even, and then hedges if the futures and 

the basis covers the break-even. Consequently, as the price 

for fed cattle decreases, the producer experiences losses on 

the cash market. At the same time, the producer experiences 

gains on the futures market thereby reducing the variability 

of the price for his cattle. As a result, a cattle price at 

or close to the desired price should be maintained. 

Typically, cattle producers are known to be selective 

hedgers as opposed to continuous hedgers. This means that a 

futures position is not necessarily taken on the live cattle 

futures market when feeder cattle are placed in the feedlot. 

Instead, cattle owners select when to hedge or not; if 

unhedged, they commonly watch for an increase in prices. 

There are costs to hedging in the futures market, 

including commission cost, execution cost (difference between 

bid and ask), and the payment to a speculator for assuming the 

risk. The next section provides a closer look at the risk 

premium which is the payment made to a speculator for assuming 

the risk. 

Risk Premium 

Generally, risk premium refers to an average reward to 

investors for willingness to assume a risk position in a risk

averse financial world. In the futures markets, the search 

for a risk premium has been conducted in a theoretical 
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framework that closely resembles the insurance principle. 

That is, the owner of an inventory wishing to avoid risk of 

change in its value might sell a futures contract against 

which the inventory is deliverable. By doing this, he/she 

could expect to pay for the protection from price risk so 

obtained, much as one must expect to pay for fire insurance. 

The payment for price risk protection is called the "risk 

premium," and the mechanism by which the premium is paid is a 

price change in the futures contract (Gray, 1961). According 

to Gray, any downward bias in futures prices, which would 

produce hedging cost and speculative profits in a market where 

the hedging was predominantly selling, or short hedging, is 

termed a risk premium. Gray's major premise was that risk 

aversion is the "leitmotif" (main motivator) of hedging. 

Given this premise, Gray concluded that general hedging cost 

(other than brokerage commission) may be considered a risk 

premium. 

Gray employed a technique not previously used to measure 

the risk premium in the corn futures market. The routine 

buying program that Gray assumed consisted of buying each 

futures on the first trading day in the delivery month. For 

example, the program in a given calendar year for corn would 

consist in buying the May futures on the first trading day in 

March; switching to the July (i.e., selling the May and buying 

the July) futures on the first trading day in May; switching 

to the September futures on the first day in July, and to the 
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December futures on the first trading day in September. 

According to Gray, an advantage of using this program in 

testing for bias is that each future is carried until the day 

its price quotation is effectively a "spot" quotation. This 

means that the future is sold before its price has been 

influenced by the considerations that it is now a spot price 

as well. 

Gray took great care to initiate and terminate his 

hypothetical trading programs at approximately the same price 

level, so that any profits are clearly attributable to bias. 

Therefore, the price at which the first future in a series was 

purchased was close to that at which it was sold in all cases. 

Most recent studies on risk premiums have ignored this 

important caution. Gray employed his measurement technique 

using corn futures prices for the period 1921-1959. He found 

no adequate evidence of the existence of a risk premium in the 

corn futures markets. 

The assumption that hedging is motivated by risk aversion 

can be traced to Keyne' s theory of "normal backwardation." 

Keynes made three assumptions that motivated the existence of 

risk premiums. These assumptions were that speculators had to 

be risk averse, hold net long positions, and be unable to 

forecast future prices. Empirical tests that have attempted 

to find risk premiums in the futures contracts can be 

categorized by the extent to which they adopted the Keynes' 

three assumptions. For example, Telser (1958) examined trends 
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in futures prices and found no evidence to support the Keynes 

theory of normal backwardation. Also, Dusak (1973) examined 

the existence of a risk premium using the CAPM and found that 

the systematic risk of the three (wheat, corn and soybean) 

commodity contracts 

different from zero. 

investigated were not significantly 

It is important to note that according 

to the theoretical CAPM, if systematic risk is equal to zero, 

then the risk premium is approximately equal to zero. 

However, the actual risk premium may not be equal to 

theoretical risk premium. Baxter et al. (1985) replicated 

Dusak's study using a market portfolio including commodities 

and stocks and found essentially zero systematic risk. On the 

assumption that speculators hold net long positions, Cootner 

(1960) showed that it was possible for speculators to profit 

merely by being long after the peak of net short hedging and 

by being short after the peak of net long hedging providing 

evidence that risk premium can exist in commodity futures. 

However, Cootner did not provide the necessary statistical 

evidence as to whether such profits were actually made by 

speculators, which would warrant the existence of a risk 

premium. Also, Rockwell ( 1967), whose empirical results 

implied a zero risk premium, failed to include statistical 

significance tests in his study. Chang (1985) provided some 

strong evidence that large speculators have consistently made 

positive profits in the three futures markets examined (i.e., 

corn, wheat and soybean) . This was consistent with the theory 
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of normal backwardation. However, Chang did not attempt to 

determine whether such profits were rewards for risk bearing 

or were purely for superior forecasting skills. Chang's study 

also showed that the validity of the theory of normal 

backwardation seemed to be in different degrees in different 

markets and in different periods. He showed that the presence 

of risk premiums were more prominent in recent years than in 

earlier years. 

From the above mentioned studies, it is clear that 

empirical evidence on the existence of risk premium is still 

inconclusive. Tests which rely on various hedging models 

generally warrant the existence of a risk premium while 

studies based on the CAPM support the existence of no risk 

premium from the 1930's to the 1950's, risk premiums were 

estimated by subtracting the marginal carrying cost from the 

expected spot price estimated by autoregressive model 

(Raynauld and Tessier, 1984). Earlier on, Dusak (1973) and 

Bodie and Rosansky (1980) examined the question of a risk 

premium within the CAPM as proposed by Sharpe ( 1964) and 

Lintner (1965). In the CAPM, the risk premium required for a 

futures contract depends on the degree to which futures price 

changes are related to returns on the market portfolio. Bodie 

and Rosansky's results indicated that futures prices did not 

bear systematic risk. 

In contrast, carter, Rausser, and Schmitz (1983) showed 

some evidence that supports the normal backwardation 
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hypothesis leading to positive risk premiums. They found 

moderate systematic risk in live cattle futures (with average 

8=.35). Hartzmark (1987) used a different approach in his 

study of the risk premium. He examined the daily trading 

records of large futures traders for nine futures markets over 

the period 1977-1981 to determine whether speculators made 

positive profits as the theory implies. He found that 

speculators earned positive returns in the live cattle futures 

market while hedgers lost money. This is consistent with 

theory and thus provides evidence for a risk premium in cattle 

futures. In general, Hartzmark did not find that speculators 

earned positive returns across the nine futures markets he 

studied. 

Raynauld and Tessier (1984) used Mishkin's methodology, 

which assumes rational market participants, to test for risk 

premiums in the wheat, corn and oats futures markets for a 

ten-year period ( 1970 to 1980). Their results showed that 

significant risk premiums exist in these markets. Also, they 

found that risk premiums were different across markets even 
. 

though they all showed evidence of cyclical movements. In 

addition, in all three markets, the risk premium took positive 

and negative values over extended periods. Therefore, their 

empirical evidence provided no support for Keynes' normal 

backwardation theory. Nevertheless, from an empirical 

standpoint, Raynauld's and Tessier's study demonstrates the 

usefulness of considering as much information (e.g., normal 
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interest rate and anticipated inflation) as possible when 

conducting risk premium tests. 

Hayenga et al. (1984) analyzed the risk premium for live 

cattle contracts expiring between 1972-1981. Their study 

showed that a cattle futures position taken one month before 

contract expiration typically did not have a risk premium 

significantly different from zero. A relatively small risk 

premium near one dollar per hundredweight was noted over the 

entire nine months before contract expirations. Indeed, hedges 

placed closer to the contract expiration date involved even 

smaller risk premiums. The results of their study also showed 

that the risk premium patterns varied for various contracts. 

However, although a risk premium may have economic 

significance to some market participants, the study did not 

find them to be statistically significant. 

Estimates of the size of the risk premium in live cattle 

futures vary, depending on the study period and research 

methods. Kolb and Gay ( 1983) failed to reject the null 

hypothesis of a zero risk premium. In contrast, Leuthold found 

a significant downward bias, hence, existence of risk premium 

in live cattle futures. Kolb {1992) tested for a risk premium 

in markets over the period 1958-1988, and found evidence of a 

risk premium in live cattle futures. 

Bessembinder (1992) studied the role of systematic risk 

and hedging pressure in determining the futures risk premium. 

He used a comprehensive sample drawn from financial, foreign 
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currency, metal, and agricultural futures markets to test a 

simple model of futures risk premiums. The model was based on 

complete integration of asset and futures markets and was 

tested against a general alternative by examining the 

implications that: (1) the "zero beta" rate for futures is 

equal to zero; (2) premiums for systematic risk in futures and 

financial assets are equal; ( 3) futures pricing functions 

contain hedging-dependent premiums for residual risk in 

addition to premiums for systematic risk. His results 

showed that the estimates of the zero-beta rate for futures 

are close to zero except for live cattle, and premiums for 

systematic risk in futures markets do not differ significantly 

from premiums in asset markets. However, the mean returns in 

foreign currency and agricultural futures differed 

significantly, depending on the net holdings of hedgers, from 

the level predicted based on systematic risk alone. This 

indicated a degree of segmentation between asset markets and 

some futures market, and supported net hedging pressure as a 

determinant of risk premiums in those markets. 

Risk 

The amount of money paid (risk premium) by a hedger to a 

speculator depends on the level of risk. The term "risk" is 

used in a broad sense to refer to deviations from 

expectations. From the perspective of security analysis or the 

analysis of an investment project, risk is the possibility 
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that actual cash flow (returns) will be less than forecast 

cash flow (returns). In general, risk refers to the chance 

that an investor will receive a return that differs from the 

expected return (McGuigan and Moyer, 1989, p. 57). 

According to Harrington (1987), "the measure of value is 

one of the most interesting and challenging jobs. Value can 

be defined as the fair price that an investor would be willing 

to pay for a firm, a portion of the firm, or any other asset" 

(p. 1). Value, adds Harrington, "is generally determined by 

a combination of three factors: (1) The size of the 

anticipated returns; (2) The date that these returns will be 

received, and (3) The risk that the investor takes to obtain 

the returns" (p. 1). Of the three factors, Harrington says 

that risk has been the most difficult to measure and to 

incorporate into a valuation. 

Many different methods that have been used to measure 

risk. Newer valuation methods take an investor's point of 

view and suggest that "an investor is (or should be) concerned 

with the contribution that a given investment will make to his 

or her existing portfolio of investments" (Harrington, 1987, 

p. 2). This portfolio valuation concept, first called Modern 

Portfolio Theory (MPT), evolved from an older valuation 

technique called the Risk-Premium Model (RP), which assigned 

increasing returns for increasing risk. Over time, 

modifications and additions were made to the basic theory, 

leading to the most widely used model today called the Capital 

17 



Asset Pricing Model (CAPM). Recently, a new model for pricing 

assets has been introduced, the Arbitrage Pricing Theory 

(APT). In the next chapter, we will offer a more detailed 

presentation of CAPM and the APT. 
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CHAPTER III 

CONCEPTUAL FRAMEWORK 

Price fluctuations in cash cattle prices have increased 

exposure to price risk for commercial livestock producers as 

opposed to basis fluctuations (difference between cash and 

futures prices). As a result, cattle feeders use the live 

cattle futures market, usually as selective hedgers to protect 

themselves from losses arising from price variability as 

illustrated in Table 3.1. 

Hedging Example 

From Table 3 .1, the cattle feeder's target price is 

$72/cwt. To obtain this price, a hedge is initiated by 

selling December futures at $73. 50/cwt. At the time of 

contract maturity, the cash price is $69. 50/cwt., so the 

cattle feeder buys December live cattle futures at $71.00/cwt. 

In this example, the hedger received $2.50/cwt less than the 

desired cash price of $72/cwt, while at the same time he 

received a gain of $2.50/cwt in the futures market. This is 

an example of a "perfect hedge" where the difference between 

the cash and futures prices remained the same at the time the 

hedge was placed and lifted. Normally, one price, either cash 

or futures, will fall or rise faster than the other. 
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Table 3.1. Example of a Short Hedge (Selling) for Feedlot 
Cattle. 

Cash Market 

Target price 
at $73.50/cwt. 

Date 
April 10 

December 10 

Cattle Feeder sells fed cattle 
$71.00/cwt. 

Results: 

$2.50/cwt. less than 
desired price. 

Futures Market 

Cattle Feeder sells 
December live cattle 

futures at $72/cwt. 

Cattle Feeder buys 
December live 
cattle futures at 
$69.50/cwt. 

Gain of $2.50/cwt 

Cash Price received for cattle = $69.50 
Gain on futures = $2.50 

.Net price received = $72.00/cwt. 

Note: These calculations do not take into account 
commission costs. 
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For this reason, a cattle hedger will not always get the 

desired priceas illustrated in Table 3.1. 

Hedging Costs 

Hedging costs include commission, execution cost, and the 

payment to a speculator for assuming the risk. Intuitively, 

the cost of hedging fed cattle should equal the difference 

between the return from unhedged cattle and the return from 

hedged cattle. The return from unhedged cattle can be 

represented by the following equation: 

where 

RUH = (P * Q) - FC - FAC (3.1) 

RUH 

(P * Q) 

FC 

= return from unhedged cattle; 

= sales revenue with P = cash price; and 

Q = finish weight in units of 100 lbs; 

= Feeding cost including medicine; 

FAC =Feeder animal cost including death loss. 

The per head return from hedged fed cattle can be represented 

by the following equation, 

RH = ( P * Q) - FC - FAC - ( ( F t- l - F t ) + COMM + EXEC) ( 3. 2) 

where 

COMM 

= return from hedged cattle; 

= change in futures prices over the 

hedge period; with Ft = expected 

future price at time t, and Ft-l = 

the current futures price for the 

same contract; 

= commission cost per 100 lbs; 
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EXEC = execution cost per 100 lbs. 

The difference between equations (3.1) and (3.2) is the cost 

of a hedge, 

Hedge cost = RUH - RH = (Ft_1 - Ft) + COMM + EXEC. ( 3. 3) 

Equation {3.3) illustrates that the cost of hedging cattle in 

the live cattle futures market includes the money paid for 

risk protection, and commission and execution costs. 

Commission costs are charges from brokerage firms for 

performing the trading. Commissions for trading in live 

cattle futures are charged after buy-sell or sell-buy 

transactions are completed. 

cattle futures contracts on 

For example, selling 20 live 

October 1 and buying 20 live 

cattle futures contracts on December 1 would complete a 

transaction. The commission cost of live cattle futures range 

from $0.06 to $0.15 per 100 lbs. 

The execution cost for a live cattle futures trade is 

represented by the difference between the ask and bid prices. 

For example, if a trader sells a futures contract at $75.00 

per 100 lbs. and immediately offsets by buying a contract, the 

buy price would be say $75.025 per 100 lbs. The $0.025 

difference between the sell price and the buy price is the 

execution cost. 

The third cost item of a hedge is the risk premium, which 

is the payment a cattle hedger makes to a speculator for 

assuming price risk. The risk premiums is the difference 

between the futures price at time t and the expected price at 
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time t+j (when the contract matures) and the futures price 

today. Adopting Raynauld and Tessier's (1984) method, the 

risk premium for live cattle futures can be expressed as: 

where 

(3.4) 

= s-month risk premium of a given contract for 

live cattle futures maturing at time 

t; 

set = Future spot price of live cattle futures 

expected to prevail at time t; 

ptt-• = Price of a futures contract determined at 

time t-s for delivery of live cattle 

at time t. 

Equation ( 3. 4) illustrates the risk premium that is 

expected to prevail during the period. The realized risk 

premium during the period is given by 

where 

(3.5) 

RPt = s - month realized risk premium; 

st = the observed spot price of live cattle at 

time t. 

The difference between the expected and the realized risk 

premium arises from a forecast error of the future spot price, 

( 3. 6) 
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The existence of a risk premium arises from the presence 

of an expected risk. This means that if there is no risk 

involved, then there would be no risk premium. Consequently, 

the level of risk involved should dictate the amount of money 

paid to shift the risk (i.e., risk premium). For this reason, 

it is important to determine the level of risk before drawing 

conclusions on whether the risk premium paid by cattle hedgers 

is too high or whether it is appropriate. There are several 

different measures of risk, but in recent years two pricing 

models are widely used: Capital Asset Pricing Model (CAPM) 

and Arbitrage Pricing Theory (APT). These models are 

discussed below. 

CAPM 

According to the CAPM, risk, which is called systematic 

risk in CAPM terminology, is defined as the covariability of 

a security's return with the market's returns. That is, risk 

is the volatility of the security's returns relative to the 

volatility of the market portfolio returns. CAPM designates 

systematic risk as beta (B): 

B = Covariance <Rm. Rj) 
Variance (Rm) 

where Rm = expected return from the market portfolio; 

Rj = expected returns from a given investment; 

(3.7) 

Covariance Rm, Rj = [correlation j,m]/[Std. dev. 

of Rm] [Std. dev. of Rj]. 
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The beta of the market is 1.0 as shown by the following proof 

B. = covariance (Rm. Rml 
Variance (Rm) 

= Variance (Rm) 
Variance (Rm) 

= 1.0. 

( 3. 8) 

Assets with less systematic risk (less volatility) than 

that of the market such as live cattle futures would have 

betas of less than 1.0; more risky assets would have betas in 

excess of 1.0. 

In CAPM, the return on a given capital asset or portfolio 

can be derived from the following relation: 

( 3. 9) 

where the tildes represent random variables; 

E(Rj) = Mathematical expectation of Rj; 

E(R.) = Mathematical expectation of R.; 

Rr = riskless rate of interest. 

Equation (1.9) says that the expected return on an asset is 

equal to the riskless rate of return (Rr) plus the product of 

the systematic risk of the asset (Bj) and the risk premium on 

the market portfolio (E(R.) - Rr). 

From equation (3.9), we see that CAPM is an expectational 

model. Since expectations cannot be measured, equation (3.9) 

has to be transformed from an expectational (ex ante) form 

into a form that uses observed data. This can be achieved by 
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assuming that on average, the realized rate of return on an 

asset is equal to the expected rate of return. This can be 

represented by the following equation, (variables are assumed 

to be random variables, therefore, tildes will not be used). 

(3.10) 

where 

0 at = R..t - E ( R..t); 

E ( o.t) = O; 

€ jt = random error term; 

E ( € jt) = O; 

t = the time period. 

If E(o~) = O, and E(cjt) = o, equation (10) becomes 

Rjt = E( Rjt) 

which means that on average, the actual return equals the 

expected returns. If we use the CAPM assumption that asset 

returns are jointly normal, then B., in equation ( 3 .10) is 

defined in exactly the same way as B., in equation (3.9). By 

substituting E(Rj) from equation (3.9) into equation (3.10), 

we obtain 

R .,t = Rrt + .8., ( E ( R.t ) - Rrt ) + 13., ( R.t - E ( R.t) + € jt 

= Rrt + B., (R.t - Rrt) + €jt• 

By subtracting Rr from both sides, we have 

(3.11) 

When CAPM is used to explain returns on futures contracts 

such as live cattle futures, a slight modification in equation 

(3.9) is required: 
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(3.12) 

Compared to equation (3.9), note that Rj is not included as an 

intercept 1.n equation ( 3 .12) . This is because a stock 

purchase is a cash (or spot) transaction that calls for 

immediate payment, whereas a futures contract represents an 

agreement to purchase a commodity at some later time. When a 

live cattle futures contract is purchased, only a portion of 

the value of the futures contract (5-10%) is put up as margin. 

By contrast, 100% of the price of a stock is paid when the 

stock is purchased (or credit must be extended). Since the 

payment for a stock is made up front, the return on a stock 

should reflect the time value of money (represented by Rr)· 

The return on a live cattle futures contract should not 

include Rr, because there is no money put up front to buy a 

futures contract (Elam and Vaught, 1988). Therefore, if the 

betas of a stock and a commodity futures contract are equal, 

the return for a stock should be Rj greater than the return 

for the commodity futures contract. 

Typically, when the CAPM is empirically tested, it is 

written in the following form: 

(3.13) 

where = R.t - ~t; 

~ = the excess return on a portfolio ( Rt - Rrt) • 

Equation (3.13) is the same as equation (3.11) except that a 

constant term, y0 , has been added. According to the CAPM, 

predictions should meet the following criteria (Copeland and 
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Weston, 1988, p. 214): 

(a) The intercept term, yo, should not be 
significantly different from zero." 

(b) Beta should be the only factor that explains 
the rate of return on a risky asset. 

(c) The relationship should be linear in beta. 

(d) The coefficient of beta, y 1 , should be equal to 

(e) When the equation is estimated over very long 
periods of time, the rate of return on the 
market portfolio should be greater than the 
riskless rate. 

However, by using equation (3.13), with few exceptions, 

many empirical studies agree on the following conclusions 

(Copeland and Weston, 1988, p. 215): 

(a) The intercept term, Yo is significantly different 
from zero, and the slope, Y1 is less than the 
difference between the return on the market 
portfolio minus the riskless rate. This means that 
low beta securities earn more than the CAPM would 
predict and high beta securities earn less. 
Therefore, a live cattle future investment, which 
has a low beta, should earn more that the CAPM 
would predict. 

(b) Beta is the best measure of risk. 

(c) Equation (3.11) fits the data best. It is linear 
in beta, also, over long periods of time, the rate 
of return on the market portfolio is greater than 
the riskless rate (i.e. y1 > 0). 

(d) There are factors other than beta that are 
successful in explaining that portion of security 
returns not captured by beta (e.g. pricejearnings 
ratio). 

For example, Black, Jensen, and Scholes (1972) showed 

that the nempirical market line" is linear with a positive 
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trade-off between return and risk, but the intercept term is 

significantly different from zero, by 9. 79 standard deviations 

above zero. Also, by regressing excess agricultural land 

returns (i.e., the difference between the agricultural land 

returns and the riskless rate of return) on a market portfolio 

proxy, Barry (1980) found that farm assets have exhibited 

little systematic risk and earned higher returns on average 

than the CAPM theory would have predicted. 

The empirical evidence has led scholars to conclude that 

the pure theoretical form of the CAPM does not agree well with 

reality. However, the empirical form of the model, which has 

come to be known as the empirical market line, 

(3.14) 

provides an adequate model of security returns. Indeed, if 

one can estimate a live cattle futures investment's beta for 

a given period, then by knowing the empirical market line 

parameters, the investment's required rate of return can be 

estimated from equation (3.14). Therefore, by estimating the 

required rate of return by a cattle hedger, one can determine 

the amount of money (risk premium) that needs to be paid to 

a speculator for assuming the risk of cattle price 

fluctuations. 
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APT 

Arbitrage Pricing Theory {APT), formulated by Ross 

(1976), offers a testable alternative to the CAPM. As opposed 

to the CAPM which asserts that only a single common factor, 

rate of return on a market portfolio, determines asset 

returns; APT asserts that an asset's riskiness (its average 

long-term return) is directly related to its sensitivities to 

unanticipated changes in several economic variables. These 

variables include unanticipated inflation, changes in the 

expected level of industrial production, anticipated shifts in 

risk premiums, and the unanticipated slope of the term 

structure of interest rates. Therefore, the APT assumes that 

the rate of return on any security is a linear function of K 

factors as shown below: 

where 
(3.15) 

R = The random rate of return on a live cattle asset; 

E(R) = the expected rate of return on a live cattle 

asset; 

Bk = the sensitivity of the asset's return to the Kth 

factor; 

F,. = the mean-zero Kth factor common to the returns of 

all assets under consideration; 

c = a random zero mean error term for the live cattle 

asset. 
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From a live cattle futures' perspective, equation (3.15) 

merely says that the actual return from a live cattle futures 

investment equals the expected return plus factor 

sensitivities (~) times the corresponding factor (Fk) plus 

unsystematic risk (€). 

The APT is derived under the assumptions of perfect 

competition and frictionless capital markets. In addition, 

individuals are assumed to have homogeneous beliefs that the 

random returns for the set of assets being considered are 

governed by the linear K-factor model in equation ( 3.15). 

Also, the theory requires that the number of assets under 

consideration, n, be much larger than the number of factors, 

k, and that the error term, € 1 , be the unsystematic risk 

component for the ith asset. 

In conjunction with the assumption of zero arbitrage 

profits, the multiple factor model (equation (3.15) leads to 

the APT pricing equation: 

where 

E(R1 ) = lo + l 1B1 + .•. l.B. (3.16) 

l 1 = the risk premium corresponding to risk from 

factor j. 

From equation ( 3.15), ~ are the "sensitivities" of the return 

of cattle futures to the Kth factor. Therefore, if there is 

a riskless asset with a riskless rate of return, Rr, then ~ 

= o and Rr = l 0 • Equation (3.16) can be rewritten in "excess 

return form" as: 

(3.17) 
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Assuming that there is only a single stochastic factor, 

K, Figure 3.1 illustrates the arbitrage pricing relationship. 

In equilibrium, all assets must fall on the arbitrage pricing 

line. The slope coefficient, Ak, represents the risk premium 

(i.e., the price of risk), in equilibrium, for the Kth factor. 

From a cattle hedger's point of view, Ak represents the money 

paid to the speculator for assuming price risk for either 

unanticipated 

unanticipated 

movements 1.n 

rates. 

inflation, changes in industrial production, 

shifts 1.n risk premiums, or unanticipated 

the shape of the term structure of interest 

B .. = 1 

Figure 3.1. The Arbitrage Pricing Line. 

The two pricing models discussed in this section were 

adopted to measure the risk in a live cattle futures 
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investment to determine whether the risk premium paid to a 

speculator is "reasonable'' for the derived level of risk. 
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CHAPTER IV 

METHODS AND PROCEDURES 

This chapter describes the research procedure, and it is 

organized in three sections that address the specific 

objectives delineated in chapter to: (1) estimate the risk 

premium in live cattle futures; (2) measure the risk in a live 

cattle futures investment; (3) estimate required return for an 

investment with a given level of risk; and (4) calculate the 

cost to hedge fed cattle arising from risk premium and examine 

the effect of hedging cost on average cattle feeding returns. 

Risk Premium 

The futures prices used to estimate the risk premium were 

obtained from Technical Tools, Inc. There are six different 

contracts for live cattle futures: February, April, June, 

August, October, and December. Each contract starts trading 

approximately one year before maturity. For example, a 1992 

June contract started trading in July of 1991. Trading takes 

place every day except weekends and public holidays when the 

Chicago Mercantile Exchange is closed. For this study, we 

were interested in monthly futures price as opposed to daily 

prices. Therefore, end of month closing prices were used for 

each of the six contracts per year. 

In the live cattle futures market, risk premium is the 

difference between the expected futures prices at time t, and 
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the current futures price for the same contract at time t-j. 

This can be defined by using the following equation developed 

from equation (3.5). 

where 

s· t = 

= 

( 4. 1) 

s-month risk premium of a give contract 

for live cattle futures maturing at time 

t; 

future spot price of live cattle futures 

expected to prevail at time t; 

Price at time t-s for the futures 

contract that matures at time t. 

Equation (4.1) is an expectational model where the risk 

premium is based on expected spot prices. For this reason, it 

is difficult to estimate the risk premium using this model, 

because the expected futures price is not known today. 

Nevertheless, the risk premium can be estimated by averaging 

the percentage change in the futures prices over an extended 

period of time. The averaging of percentage changes in the 

futures prices will capture the risk premium, which is the 

difference between expected futures prices and current prices. 

To calculate the risk premium for this study, live cattle 

futures returns were divided into six groups (1-2, 3-4, 5-6, 

7-8, -10, and 11-12 months) based on time to maturity of the 

futures contracts. For example, in the month of January, the 

nearby futures contract is February and the next contract is 
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April, then June, August, October, and December. Therefore, 

the return on the February contract was put in group one, 

which included futures maturing in 1-2 months; the return on 

the April contract was put in group two, which included 

futures maturing in 3-4 months, the return on the June 

contract was put in group three which included futures 

maturing in 5-6 months: and so on. For the month of February, 

the nearby futures contract is April and the next contract is 

June, then August, October, December, and February for the 

following year. As a result, for the month of February the 

return on the April contract was put in group one, the return 

on the June contract was put in group two, for the August 

contract in group three, and so on. The returns for the 

months of March, April, May, June, July, August, September, 

October, November and December were grouped in the same 

fashion as the grouping described for January and February. 

By grouping the contracts based on time to contract maturity, 

it was easy to determine whether the risk premium varied due 

to time to maturity. 

By averaging the percentage change in futures prices for 

1-2, 3-4, 5-6, 7-8, 9-10, and 11-12 months from maturity, the 

risk premium was estimated for the 1965-1992 study period, 

which covers the entire trading history of live cattle futures 

on the Chicago Mercantile Exchange through 1992. To determine 

if there was any pattern of changes in the risk premium, the 

study period was divided into three sub-periods 1965-1974, 
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1975-1984 and 1985-1992. In addition, Gray's approach of 

initiating and terminating the calculations of risk premium at 

the same price level was adopted. For example, for the groups 

1-2 months from maturity, the program was initiated in May 

1979 when the futures price was $71.97 per 100 lb of net gain 

and terminated in May 1992 when the futures price was $71.27. 

By initiating and terminating the program at approximately 

equal futures prices, any profits were attributed to the 

futures price bias as opposed to rising prices. This period 

May 1979 to May 1992 was the longest period that was expected 

to conform to Gray's equal price approach. 

Risk Level and Required Return 

The estimated risk premiums represent the returns paid to 

speculators for assuming price risk. Whether these payments 

are reasonable will depend on the amount of risk in a cattle 

futures investment. From Chapter I, we saw that there are two 

types of risk, systematic risk and unsystematic risk. In 

this study, we assumed that both types of risk (systematic and 

unsystematic) were present in a live cattle investment. 

The amount of risk in live cattle futures was estimated 

using two pricing models, Capital Asset Pricing Model (CAPM) 

and Arbitrage Pricing Theory (APT). The CAPM defines risk as 

the covariability of an asset's return with the market's 

return. 

Model: 

This covariability was estimated using the Market 
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(4.2) 

where Rt = return on a live cattle futures investment; 

R.t = return on the market portfolio; 

Rft = riskless rate; 

a = fixed intercept; 

8 =slope parameter (beta); and 

€t = random (non-auto correlated) error term. 

The subscript t represents the time period. The size of an 

asset's beta (8) value provides a measure of the risk level of 

the asset. Equation ( 4. 2) was used to determine the amount of 

systematic risk in live cattle futures. R. was proxied with 

the S&P 500 stock index that was obtained from the Wall Street 

Journal. The one-month T-hill rate was used for Rr (Ibbotson 

Associates, 1992). The return on a cattle investment was 

defined as the percentage change in the futures price over the 

month: 

( 4. 3) 

where Pt and P~1 are cattle futures closing prices for the 

last day of the current month and the previous month, 

respectively. Equation ( 4. 3) was also estimated fn log terms 

~ = log(Pt)- Log(Pt-1) (4.4) 

where log is the natural logarithm. The results using logs 

were expected to be similar to those using percentage changes. 

The beta estimates from equation ( 4. 2) were used to 

calculate the required return for a live cattle futures 

position. This involved using an empirical market line (EML), 
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which expresses the return on an asset as a linear function 

(including a constant term) of the beta (risk) of an asset 

(Copeland and Weston, 1988, p. 216) 

( 4. 5) 

Recent estimates of the EML reported by Bjornson and 

Innes (1992), Shukla and Trzcinka (1991), and Lakonishok and 

Shapiro (1986) were used: 

where 

F4 = 0.099 + 0.0328 

F4 = 0.049 + 0.08708 

F4 = 0.120 + 0.3908 

( 4. 6) 

( 4. 7) 

( 4. 8) 

R = required return on a futures asset ( in 

percent per month);~ 

B = estimated beta coefficient from equation 

(4.2). 

Equations (4.6), (4.7) and (4.8) are from Bjornson and Innes, 

Shukla and Trzcinka, and Lakonishok and Shapiro, respectively. 

The relationship in equations ( 4. 6) , ( 4. 7) and ( 4. 8) 

indicates that as the risk level (B) for an asset increases, 

the expected return will also increase. The expected return 

in this case will be the return that must be paid to attract 

investment in the asset (i.e., required return). 

An EML was used due to the biased predictions of required 

returns based on the theoretical CAPM. According to Copeland 

~The term "required return" is the return that must be 
paid to attract investment in the asset. The required return 
is the expected return based on an asset pricing model (such 
as the CAPM). See Copeland and Weston, (1988, pp. 204-205). 
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and Weston (1988, p. 215), "empirical studies of asset returns 

show that the theoretical CAPM under predicts the return on 

low-risk assets, such as live cattle futures." 

The required return from owning live cattle futures was 

calculated using equations {4.6), {4.7) and {4.8) along with 

the beta estimates from equation ( 4. 2) . First, the beta 

estimate was substituted into equations (4.6), (4.7) and (4.8) 

and then the resulting equation was solved for the required 

return. Using this procedure, required returns were 

calculated for the entire period of available data, 1965-1992 

for futures contract group 1-2, 3-4, 5-6, 7-8, 9-10, and 11-12 

months from maturity. Mean required returns were calculated 

for sub-periods 1965-1974, 1975-1984, 1985-1992. This was 

done to determine whether there was a change in required 

returns across periods. Also, following Gray's (1961) 

approach, required returns were calculated for periods where 

the beginning futures price was approximately equal to the 

ending price. 

As opposed to CAPM, which uses only one factor (risk 

premium on the market portfolio) to explain asset returns, 

Arbitrage Pricing Theory (APT) uses several factors. These 

factors can be specified either implicitly using factor 

analysis or explicitly based on economic reasoning from a 

discounted dividends model for securities. According to 

Bjornson and Innes (1992), when the factors are determined 

implicitly with factor analysis, there is usually a search for 
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explicit factors that are related to the unknown implicit 

factors. However, an alternative approach to applying APT is 

to explicitly specify these factors using observable economic 

variables. Financial economists have identified five factors, 

that explain asset returns: (1) growth in industrial 

production; ( 2) change in expected inflation; ( 3) 

unanticipated inflation; (4) bond default risk premium; and 

(5) maturity risk premium. The relationship between these 

factors and asset returns is expressed in the following 

equation: 

where Rt = 

Bo = 

Bl Is = 

IP = 

DEI = 

UI = 

UPR = 

return on an asset; 

fixed intercept; 

(4.9) 

sensitivity of the assets return (R) to 

the five economic factors; 

growth in industrial production= loge 

IP(t) -log. IP(t-1); 

change in expected inflation= E[I(t-1) I 

t] - E[I(t)lt-1)]; 

unanticipated 

E[I(t)lt-1)]; 

inflation = I(t) 

where E(I(t)lt-1) = 

expected inflation rate for month t; 

bond default risk premium (Baa bond 

return- T-bond return); 
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UTS = Maturity risk premium (T-hill return - T-

bond return); 

€ = idiosyncratic error term. 

The economic rationale for including these factors and 

the details on measurement of the factors are reported by 

Chen, Roll, and Ross (1986). This study adopted Chen, Roll 

and Ross (CRR) methods. The description and sources of the 

data are listed below: 

IP Total index unadjusted for seasonal variation; 

source, Survey of Current Business (U.S. 

Department of Commerce). 

CPI - All items, all urban consumer; source, survey of 

Current Business. 

U.S. T-Bonds - Bonds 10 +years from maturity; source, Federal 

Reserve Bulletin. 

Baa Corporate Bonds Moody's Investors Service 

From CRR's study the following asset pricing equation was 

obtained, 
A " A A 

R1 = -.243 -.02081 -.08982 + 1.38483 + .81784 -.82785 • (4.10) 

The estimated coefficients in equation (4.10) are the risk 

premiums for the particular risk factors. 2 The risk premiums 

2CRR developed their estimates of the APT equation using 
data from 1958-84. They report results for sub-periods, 
including 1968-77 and 1978-84. The coefficients in equation 
(4.10) above are weighted averages of CRR's estimated 
coefficients for these two periods. (Weights are based on the 
number of years in each sub-period.) The period 1968-84 
covers part of the period over which the risk premiums for 
live cattle futures are calculated. 

The intercept in equation (4.10) has been modified from 
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represent the price of risk, that is, the change in an asset's 

return given a one unit change in the risk level (B1 values). 

The Bx's in equation (4.10) are the quantities of risk, 

or levels of risk. The risk level for a cattle futures 

investment was estimated by regressing it's return on the five 

risk factors to obtain the investment B (beta) coefficient 

from equation (4.9). Since we know that the required return 

for an asset depends on the risk level (beta) and the price of 

risk (risk premium), we can estimate the required return by 

substituting the asset's estimated 8 1 's into equation (4.10) 

and solving for the required return. 

The betas for live cattle futures were estimated by 

regressing the percentage return from a buy position in cattle 

futures on the five explicit economic factors from CRR. The 

percentage returns were for groups 1-2, 3-4, 5-6, 7-8, 9-10, 

and 11-12 months before maturity for 1965 to 1992 study 

period. Using the live cattle futures betas along with 

equation (4.10), the required return for investing in live 

cattle futures was estimated. 

CRR to accommodate pricing of futures contracts. CRR' s 
equation applies to pricing of securities which require a 
capital investment. The intercept in equation ( 4 .10) has been 
reduced by the average T-bill (riskless) rate for the period 
1968-84 (estimation period of CRR's equation). The fact that 
a futures contract requires no investment capital compared to 
a security justifies the reduction in the intercept. 
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Hedging Costs and Feeding Returns 

Hedging costs include commission costs, execution costs 

and risk premium. The futures commission cost for a live 

cattle futures contract ranges from $25 to $60 per 40,000 

pound contract, depending on the volume of business. 

Therefore, the commission cost ranges from $0.06 to $0.15 per 

100 lbs of finished weight. This range was used when 

calculating the total cost of hedging fed cattle. 

The cost to execute a trade in the corn futures market is 

estimated to be less than 1/4 cent per bushel, or one tick 

( Brorsen and Nielsen, 1986) . One tick (or minimum price 

increment) in live cattle futures is $0.025 per 100 lbs. 

Using the results from corn futures, the total cost to place 

and lift a live cattle futures hedge would be one tick or 

$0.025 per 100 lbs. This value was used to estimate the 

execution cost calculating the total cost of hedging fed 

cattle in the futures market. 

Before calculating the hedging cost arising from the risk 

premium, it is important to remember from Chapter II that 

there are two types of hedgers, continuous and selective 

hedgers. A continuous hedger takes a futures position when 

the feeder cattle are placed in the feedlot, and maintains the 

hedge up to the time when the cattle are finished and ready to 

be sold. The typical feeding period for a 650-700 lb steer is 

5 months (Feedstuff, 1992). By contrast, a selective hedger 

chooses to select the time intervals he hedges and those in 
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which he is unhedged. A selective hedge may be held for 3 or 

4 months (or less). For this reason, a feeding-period risk 

premium (FRP) was calculated for 3 months, 4 months and 5 

months to reflect the total risk premium paid by hedgers over 

these three hedging periods. The 5-month period represents a 

continuous hedger, while the 3- and 4-month periods represent 

a selective hedger. 

The resulting feeding period risk premium plus the 

commission and execution costs reflect the total cost of 

hedging. To obtain feeding returns for hedged live cattle, 

the total cost of hedging was subtracted from the returns from 

unhedged live cattle. 
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CHAPTER V 

RESULTS AND DISCUSSION 

This chapter presents and discusses the results of this 

study. These results are presented in order of the stated 

objectives in Chapter IV. 

Risk Premium 

The estimated risk premiums are shown in Table 5 .1. Note 

that the risk premiums are highest for contracts in group 1-2 

months from maturity and decrease as time to maturity 

increases. For example, for the entire sample period 1965-

1992, the estimated risk premium was 0.73 percent per month 

for nearby contracts (1-2 months group), and 0.34 percent per 

month for the contracts 11-12 months from maturity. The risk 

premiums for contracts of up to 8 months from maturity are 

significantly greater than zero at the 0.05 level for a one

tail test. 

A graph of the risk premium starting in 1967 is shown in 

Figure 5 .1. The estimated risk premium is the average monthly 

percentage change for the nearby (1-2 month) futures contracts 

from February 1965 to a particular point in time shown on the 

horizontal axis. For example, the estimated risk premium for 

December 1978 was . 8 percent; this value represents the 

average monthly percentage change in nearby cattle futures 

prices over the period February 1965 through December 1978. 
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Table 5.1. Estimated Risk Premium for Live Cattle Futures, 
by Periods. 

Months to Maturity of Futures Contract 
-----------------------------------------------------------Period/Statistics 1-2 3-4 5-6 7-8 9-10 11-12 

% per month 

1965-92: 
Meangj .73* .66* .44* .43* .35 .34 
t-value b. (2.40) (2.44) (1.81) (1.85) (1.50) ( 1.26) 
No. obs. 335 336 336 334 323 238 

1965-74: 
Mean .64 .63 .62 .64 .49 .68 
t-value (1.27) (1.25) (1.28) (1.34) (.99) (. 92) 
lfo. obs. 119 120 120 118 109 62 

1975-84: 
Mean .76 .62 .25 .32 .28 .28 
t-value ( 1. 27) ( 1. 23) (.60) ( .80) (.74) ( .62) 
No. obs. 120 120 120 120 118 89 

1985-92: 
Mean .79* .78* .47* .34 .28 .17 
t-value (1.89) (2.35) (1.65) ( 1.32) (1.13) (.65) 
No. obs. 96 96 96 96 96 87 

1979-92, Eq. Begin 
and End Prices fl/ 

Mean .45 .45 .18 .12 .08 -.04 
t-value (1.17) ( 1. 44) ( .64) (.54) ( .34) (-.15) 
No. obs. 158 164 156 154 156 129 

_a/Mean tonthly percentage change in futures prices. 
\change= (Pt- Pt-1)/Pt-1' 

where Pt = closing futures price at the end of the current month, and Pt_1 = closing futures price at 
the end of the previous tonth. 
Rjt-value for null hypothesis that risk presitm equals zero. 
~Periods were selectively chosen so that the ending futures price was approxisately equal to the 
beginning futures price (based on Gr.ey; see tert for additional explanation). Periods with beginning 
and ending prices are shown below: 

Dates for Periods and Contracts Futures Prices 
--------------------------------------- ----------------------

Tite to Maturity 
of Futures cntr Begin Contract End Contract Begin End 

1-2 months 03-30-79 June 79 05-29-92 June 29 71.35 - 71.92 
3-4 months 04-30-79 Aug. 79 12-31-92 Apr. 93 76.5- - 76.67 
5-6 sonths 02-28-79 Aug. 79 02-28-92 Aug. 92 68.62 - 68.82 
7-8 10nths 10-31-79 June 79 08-28-92 Apr. 93 72.57 - 72.67 
9-10 aontbs 02-28-79 Dec. 79 02-28-92 Dec. 92 68.60 - 68.62 
11-12 IIODtbs 05-31-79 Feb. 80 06-3Q-92 June 92 69.20 - 69.20 

*Significantly different fro• zero at .05 level for one-tail test. 
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The risk premium graph (Figure 5.1) shows that the estimated 

risk premium increases as the price variability increases 

(Figure 5.2). 

This relationship supports Gray's contentions that the 

risk premium is influenced by increases in the price 

variability level. Gray contends that risk premium can best 

be measured for periods which begin and end at approximately 

the same price level. The results for nearby contracts in 

Table 5.1 show that the risk premium equals .73 percent per 

month during the entire sample period 1965-1992, whereas the 

risk premium equals .45 percent per month during the period 

1979-1992, with approximately equal beginning and ending 

prices. The results in Table 5.1 clearly show that rising 

price levels result in an increase in the estimated risk 

premium; but the values also show that the risk premium is 

sizable (although not statistically significant) even during 

periods of balanced price levels (roughly equal up and down 

movements) . 

To determine if the risk premium is competitive with 

returns from stocks and bonds, the risk premiums for live 

cattle futures for 1-2 month contracts are compared with 

excess returns from stocks and bonds (Table 5.2). The excess 

returns for stocks and T-bonds are the actual returns minus 

the T-hill rate. In the case of commodity futures, because 

there is no capital investment, the actual return is not 

reduced by the T-hill return. The results in Table 5.2 show 
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Table 5.2 Comparison of Returns and standard Deviations for 
Stocks, T-Bonds, Commodity Futures, and Live cattle Futures, 
by Periods. 

1965-92 1979-92 
---------------------------------------------------------------------------------

Mean Mean 
Mean Excess Mean Excess 

Asset or Futures Return Return gJ SDiu' Return Return SD 

% Per month 
Cattle Futures, 

1-2 IIOntbs .73 --------- 5.5 .45 ------- 4.8 

S&P 500 stock Index .92 .36 4.4 1.37 .69 4.7 

Long-tera T-bonds .62 .06 3.1 .97 .29 4.7 

DJ Futures Index g) .43 -------- 4.1 .02 -------- 4.2 

T-bills .56 --------- .2 .68 -------- .2 

s/Mean excess returns for stocks and T-bonds (i.e, mean return 
- T-bill rate). In case of futures, because there is zero 
investment capital, the mean futures return is not reduced by 
the T-hill rate (see text for discussion). 

~/Standard deviation. 

cjOow Jones commodity futures index is an equal weight index 
of five-month forward futures prices for 12 commodities: 
cattle, coffee, copper, corn, cotton, gold, hogs, lumber, 
silver, soybeans, sugar, and wheat (Prinsky, 1982). 
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that the return for cattle futures is higher than the excess 

returns for stocks and bonds during 1965-1992. The standard 

deviation for live cattle futures is only slightly higher than 

for stocks. For futures 3 months (or more) to maturity, the 

standard deviations for cattle futures are generally lower 

than for stocks. The return for cattle futures from 1965-1992 

is higher than for the Dow Jones index of 12 commodity futures 

markets. 

For the last half of the study period (1979-1992), the 

excess return on stocks is highest, followed by live cattle 

futures in second place. The return on stocks during 1979-

1992 was abnormally high, over 60 percent above the 65-year 

historical mean return for the S&P 500 stock index. 

Risk Level and Required Return 

The estimated risk levels (B's) and the required return 

using CAPM are presented in Table 5.3. The results presented 

in Table 5.3 are for contracts 1-2 months from maturity. 3 For 

the entire period of available data, 1965-1992, the risk level 
. 

(B) was 0.11; using equation (4.6) of Bjornson and Innes, the 

resulting required return is 0.10 percent per month. 

Additional estimates of the required return were derived using 

the empirical Market lines from equations (4.7) and (4.8) 

(Table 5.3, panel B). For the period 1965-1992, these 

3Results for contracts 3 months (or more) from maturity 
are similar (shown in Appendix, Table A.l). 
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Table 5.3 Empirical CAPM Applied to Live cattle Futures, by 
Periods. 

A. Systetatic Risk Level (B) Based on CAPM 

Period Intercept Slope (B)V R2 

1965-92 (n=335)~ .69 .11 
(2.26) (1.64) 

1965-74 (n=119) .67 .09 
(1.31) (. 73) 

1975-84 (n=120) .70 .11 
(1.16) (. 76) 

1985-92 (n=96) .65 .14 
(1.56) ( 1. 62) 

1979-92 (n=157)QV .27 .16* 
(. 72) (2.03) 

B. Required Return Based on Empirical Market Line 

Period 

1965-92 
1965-74 
1975-84 
1985-92 
1979-92gj 

Bjornson 
and Innes 

.10 

.10 

.10 

.10 

.10 

Shukla and 
Trzcinka 

% per aonth 

.14 

.13 

.14 

.17 

.19 

.008 

.004 

.005 

.027 

Lakonishok 
and Shapiro 

.16 

.16 

.16 

.18 

.18 

DW}2/ 

1.84 

1.82 

1.86 

1.80 

Note: The EKL equations are shown below with the estitation period in parentheses: 

Bjornson and Innes 
Shukla and Trzcinka 
Lakonishok and Shapiro 

Exp. ret. = .009 + .032 B 
Erp. ret. = .049 + .870 B 
Exp. ret. = .120 + .390 B 

(1963-84) 
(1962-83) 
(1962-81) 

The intercept in the Shukla - Trzcinka equation was reduced by the average t-bill rate to adapt the 
results to pricing of futures assets (see discussion in text). 

gjTbe syabol * indicates the estitated slope coefficient is significantly different fro• zero at .05 
level for a one-tail t-test. 

Q/Durbin-Watson (DW) statistics do not reject null hypothesis of random residuals for any of the 
regressions at the .05 level of significance. 

~/Hulber of observations for regression estiaation. 

gjThis period includes the second half of the data set; it is also the period where the beginning 
futures price is approxiaately equal to the ending price (based on Gray (1961); see footnote c in 
Table 1 for exact dates). 
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required return estimates range from 0.10 to 0.16 percent per 

month. 

The required returns in Table 5.3, panel B, should be 

compared to the actual returns in Table 5.1. Generally, the 

actual returns are higher than the required returns, with the 

difference being relatively greater for the period 1965-1992 

compared to 1979-1992. For the period 1965-1992, the actual 

returns are two to seven times the required returns, whereas 

for 1979-1992, the actual returns for contracts up to six 

months from maturity are one to four times the required 

returns. 

The comparison of actual and required returns clearly 

shows that an investment in live cattle futures has received 

a reasonable return, given the systematic risk level in cattle 

futures and the return on other financial assets. For this 

reason, investments in live cattle futures can attract move 

speculators to the market. This would be good news to the 

live cattle futures markets which has more short hedges then 

long hedgers. Due to the higher returns in the live cattle 

futures market, more long hedgers will come into the market. 

As a result, the futures contracts quantity demanded by long 

hedgers will increase, hence, lower the price for shifting 

price risk (risk premium). With low risk premiums, cattle 

producers will be able to protect themselves from price risk 

without losing too much of their profits. 
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Another way to use the CAPM to evaluate the actual 

returns in Table 5.1 is to use Black's result for a zero-beta 

asset· This applies to cattle futures because they are 

approximately zero-beta assets (largest B = .16 in Table 5.3). 

In relaxing some of the assumptions of the pure CAPM, Black 

showed that the expected excess return on a zero-beta security 

should be between zero and the risk premium on the market 

portfolio (R.- ~). However, a futures contract is different 

from a security in that there is no investment capital 

required to trade a futures contract. Therefore, the "actual" 

return on a futures position is comparable to the "excess" 

return on a security because of the difference in the capital 

requirements for investing in futures versus securities. 

Black's result applied to a futures investment indicates that 

the range in expected returns should be between 0 and (R. -

~). 

For the period 1965-1992, the risk premium on the S&P 500 

stock index is .36 percent per month (Table 5.2). The actual 

returns on cattle futures for this period are generally equal 

to, or above, this level (Table 5.1). Thus, the returns on 

cattle futures for 1965-1992 are mostly higher than Black's 

range (O- .36 percent per month). For the period 1979-1992, 

the risk premium on the S&P 500 stock index is .69 percent per 

month; thus Black's range for a zero-beta futures contract is 

from 0 - .69 percent per month. The actual returns on cattle 

futures for this period fall in this range (except for the 
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negative return for 11-12 months which falls below the low end 

of the range) . The return on contracts 1-2 and 3-4 months 

from maturity (.45% per month) fall in the upper half of the 

range, while contracts 5 (or more) months from maturity fall 

toward the lower (0%) end of the range. 

The estimated risk levels (B's) and the required return 

using APT are presented in Table 5.4.• For the entire same 

period 1965-1992, the overall F-statistic for the null 

hypothesis that all slope coefficients are zero (i.e., Ho: B1 

= ... = B5 = 0) is rejected at the .05 significance level. 

And, for one of the four sub-periods the hypothesis of zero-

slope betas is rejected. A significant F-statistic indicates 

systematic risk in live cattle futures. Notwithstanding the 

significant F' s, the amount of total variation in cattle 

futures returns explained by the five factors is quite small. 

For the entire period 1965-1992, the R~ is .05, which 

indicates that only 5 percent of the variation in cattle 

futures returns is explained by the five factors. The highest 

R~ is .13 for the period 1965-1974. It is important to note 

that the amount of systematic risk in cattle futures is 

determined by the size of the beta coefficients, and not the 

degree of correlation as represented by R~. 

•Results for contracts 3 months (or more) are similar, 
see Appendix, Table A.2. 
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Tabl7 5.4 Estimates of systematic Risk and Required Returns 
for L1ve Cattle Futures Using APT, for futures Contracts 1-2 
Months from Maturity, by Periods. 

A. Systematic Risk Levels (B's) From APT Regressionsaj 

Period 

1965-92 (n=335)QJ 

1965-74 (n=ll9) 

1975-84 (n=120) 

1985-92 (n=96) 

1979-92, Equal 
Prices and End 
Prices (n=158) 

DEI 

8.34* 
(2.08) 
2.98 
( .37) 
8.37 

( 1. 31) 
12.23 
( 1. 78) 
6.57 

(1.55) 

UI 

-3.20* 
(-2.52) 
-6.84* 

(-3.25) 
-2.87 

( -1.22) 
2.86 
( 1. 38) 

.78 
(. 48) 

IP 

.184 
( 1.54) 

.142 
( .87) 

.280 
(1.13) 

.114 
(.54) 
.284 

( 1.36) 

B. Required Return Based on Arbitrage Pricing Equation 

Period 

1965-92 
1965-74 
1975-84 
1985-92 
1979-92 

Cben, Roll, and Rossg/ 

% per month 

-.32 
.24 

-.89 
-1.19 

-.52 

UPR UTS 

-.449* .083 
( -2.18) (. 77) 

-.496 -.190 
( -1.82) ( -0.89) 

-.962 .392 
(-1.89) (1.84) 

-.645 -.087 
(-1.46) (.55) 
-.259 .254* 

(-.86) (2.22) 

.049 

.128 

.074 

.114 

.050 

DW!2/ Fstat~/ 

1. 77 

1.65 

1. 79 

1. 77 

1.89 

3.37# 

3.32# 

1.81 

2.32 

1.60 

gjThe explicit econoBic factors are: DEI = change in expected inflation; UI = unanticipated inflation; 
IP = growth rate in industrial production; UPR = bond default risk preaiUJ (Baa return - T-bond 
return); and UTS = aaturity risk preJiUJ (T-bond return- T-bill return). 

RfDurbin-watson (DW) statistics do not reject null hypothesis of rando• residuals for any of the 
regressions at the • 05 level of significance. 

~IF-statistic for the null hypothesis that all slope paraeters (81's) are zero. The sy-.bol# indicates 
a significant F-statistic at the .05 level. Degrees of freedo• for F-test are (5, n-6), where n = 
number of observations for regression estiaation. 

gjNUiber of observations for regression estimation. 

gjBased on arbitrage pricing equation fro• Chen, Roll, and Ross (eq. (3) in text). 
*Significantly different fro• zero at .05 level for one-tail t-test. 

56 



Hedging Costs and Feeding Returns 

The hedging costs for a cattle hedger are shown in Table 

5.5. Hedging costs are calculated in dollars per 100 lbs (of 

finished weight) and in dollars per head. First note that the 

total hedging cost increases as the length of time a hedge is 

held increases. For a three-month hedge, the total cost 

ranges from $10.34 to $11.33 per head, whereas for a five

month hedge the total cost ranges from $12.98 to 13.97 per 

head. The increase in the hedge cost is due to the additional 

loss in a 5-month futures position over that in a three-month 

futures position. Second, note that the major cost item in a 

live cattle futures hedge is the feeding period risk premium, 

FRP, (Table 5. 5) taken from Table 5. 6 for the 1979-1992 

period. It is important to note that the feeding risk premium 

is for the feeding period of three, four, and five months. 

This differs from the risk premium in Table 5.1 which are for 

contracts 1-2, 3-4, 5-6, 7-8, 9-10, and 11-12 months from 

maturity. Also, the risk premiums in Tables 5.5 and 5.6 are 

in dollars per 100 lbs and dollars per head as opposed to 

percent per month in Table 5. i. The 1979-1992 period was used 

because futures prices for this period were relatively stable; 

therefore, any profits were attributed to the futures price 

bias as opposed to rising prices. Note that in Table 5.6 the 

total cost of a five-month hedge is $12.98 (assuming the 

lowest futures commission cost). Of the total hedge cost, 

$11.99 (or 92%) is for the FRP. 
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Table 5.5. Estimated Hedging Cost for Fed Cattle. 

Cost Component 

FRP 9./ 
Commission Q/ 
Execution c 

Total Cost 

FRP 
Commission 
Execution 

Total Cost 

Months to Maturity 
3 4 5 

Dollars per 100 lbs 

0.85 
.06 - .15 
.03 

0.94-1.03 

1.09 
.06 - .15 
.03 

1.09-1.18 

1.09 
.06-.15 
.03 

1.18-1.27 

Dollars per head d/ 

9.35 
.66-1.65 
.33 

10.34-11.33 

11.00 
.66-1.65 
.33 

11.99-12.98 

11.99 
.66-1.65 
.33 

12.98-13.97 

a/Based on FRP's for the period 1979-1992. 

Q/Per contract commission of $25-60 for 40,000 lb live cattle 
futures contract. 

Q/Estimated difference between ask and bid futures contract 
prices. 

gjAssumes the finished weight is 1,100 lbs for steer cattle. 

58 



Table 5.6. Feeding Period Risk Premium (FRP) for a Short 
Cattle Hedge, by Periods. 

Period/Statistic 

1965-1992: 
FRP 
t-value gj 
No. cbs. 

1965-1978: 
FRP 
t-value 
No. cbs. 

1979-1992: QJ 
FRP 
t-value 
No. cbs. 

Months to Maturity 

3 4 5 

Dollars per 100 lbs 

0.86 1.05 1.21 
(3.41) (3.88) (4.37) 

335 335 335 

0.79 0.99 1.16 
(2.38) (2.76) (3.14) 
168 168 168 

0.85 1.00 1.09 
(2.22) (2.47) (2.67) 
162 159 158 

Note: All t-values are significant at the .05 level. 

gjt-value for null hypothesis that FRP equals zero. 

Q/Periods were chosen so that the ending futures price was 
approximately equal to the beginning futures price as shown 
below (discussed in text): 

Lenqth of Hedge 

3 Months 
4 Months 
5 Months 

Begin Date 

03-30-79 
04-30-79 
05-31-79 

End Date 

09-30-92 
07-31-92 
07-31-92 
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Begin Price 

76.50 
73.77 
73.77 

End Price 

76.77 
73.77 
73.77 



The futures commission cost plus the futures execution 

cost accounts for $0.99 (or 8%) of the total cost. The total 

cost to hedge feedlot cattle may not be recognized by cattle 

feeders because the FRP is not an observable cost like the 

futures commission cost .. In fact, a hedger may consider the 

cost of a hedge to include only the futures commission and 

possibly the execution cost. However, we know from Table 5.5 

that the FRP is the largest cost in hedging feedlot cattle. 

The levels of the FRP's are both statistically and 

economically significant to a cattle hedger. 

The economic significance is evident when the hedging 

cost is compared to the mean return for unhedged cattle 

feeding. From Table 5.7 panel A, we see that returns from 

unhedged live cattle feeding range from $-6.75 to $35.60 per 

head for the four different studies presented in this table. 

The mean of these returns is $12.66 per head, similar to the 

$10.65 per head found by Trapp (1986) who used large feedlot 

data from Oklahoma. For the average pen of cattle, and using 

Trapp's results, a five-month hedge would reduce the mean 

feeding return from over $10.65 per head to $-2.33 per head 

(Table 5.7, panel B). 

The fact that there is a cost for a hedge is evident from 

simulated studies of hedging strategies. In these studies, 

researchers have found that a continuous hedge strategy 

usually has a lower return than a strict cash marketing (no 

hedge) strategy (Leuthold and Tomek, 1979). The difference 
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Table 5.7 Estimated Feeding Returns 

A. Unhedged live cattle (Steers) s/ 

Study and Study Period Mean Dollars per head 

Trapp (1978-88) 
Trapp and Webb (1978-79 to 1985 to 87 
Langemeir, et al, (1980-90) 

10.65 
20.18 to 35.60 
3.63 Dodson and Elam (1980-90) 

B. Hedged Live Cattle 

Study 

Trapp 
Trapp and Webb 
Langemeier et al 
Dodson and Elam 

3 

0.31 
17.09 
9.83 to 

-6.71 

Months to Maturity 
4 

Dollars per head b/ 

5 

-1.34 -2.33 
-18.74 -19.73 

25.31 8.19 to 23.6 7.20 
-8.36 -9.35 

to 22.67 

a/Assumes the finished weight is 1,100 lbs. for steer cattle. 

~Assumes the lowest charges on commission costs of $25 per 
40,000 lb contract. 
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between the return from cash marketing and the return from a 

continuous hedge represents the dollars lost due to the risk 

premium (plus the small futures commission cost). 

Nevertheless, the cost of hedging live cattle can be 

reduced if more long hedgers enter the market. This can be 

achieved if the Commodity Futures Trading Commission educates 

investors on the low systematic risk and the high returns 

received from speculating in the live cattle futures market. 

With more speculators in the market, hence long hedgers, the 

risk premium will decrease thereby reducing the costs of 

hedging for cattle producers. 
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CHAPTER VI 

SUMMARY AND CONCLUSIONS 

summary 

The risk premium in live cattle futures was estimated 

using data for the period 1965-1992 1 which covers the entire 

trading history of live cattle futures on the Chicago 

Mercantile Exchange. The results showed some evidence of the 

risk premium in live cattle futures. The risk premium of 

nearby contracts (1-2 months group) was 0.73 percent per month 

while the risk premium for distant contracts (11-12 months 

from maturity) was 0.34 percent per month. The risk premiums 

for contracts of up to 8 months from maturity were 

statistically significant at the 0.05 level for a one-tail 

test. 

The level of systematic risk in a live cattle investment 

was estimated using the Capital Asset Pricing Model and 

Arbitrage Pricing Theory. The results indicated that there is 

little systematic risk. A cattle futures contract (B = 0.11) 

is a low-risk investment compared to the S&P 500 stock index 

whose B = 1. 0. In contrast with the low risk level 1 the 

estimated risk premium showed that the return from owning 

cattle futures was above the estimated required returns based 

on the two asset pricing models. Consequently 1 the risk 

premium for the 1965-1992 period was sufficient to compensate 

for the level of systematic risk in owning cattle futures. A 

buy position in live cattle futures during 1965-1992 produced 
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a mean return of over 9 percent per year. The estimated 

required return for an asset with the same risk level as live 

cattle futures is 2 percent per year (based on 0.16 percent 

per month required return from CAPM, Table 5.3, panel B). 

Therefore, speculators who buy cattle futures and assume the 

price risk from hedgers are paid a reasonable return for the 

low risk level that exists in a cattle investment. 

The costs and returns from hedging feedlot cattle were 

calculated for three- four- and five-month feeding periods for 

the study period (1979-1992). The results showed that the 

risk premium was the major cost component of hedging cattle in 

the futures markets with commission costs and execution costs 

playing minor roles. For example, for a five-month hedge, the 

risk premium represents 86-92% of the total cost of a live 

cattle futures hedge, while the futures commission cost is 5-

12% of the total hedging cost, depending on whether a discount 

or full-service commission is paid. 

The returns from feeding cattle ranges from $-6.75 per 

head to $35.60 per head. However, these returns are 

dramatically reduced when hedging in live cattle is used. 

Therefore, for the average pen of cattle, the hedge costs can 

reduce the unhedged feeding profit to a loss. 

Conclusions 

The conclusion from this research is that the risk 

premium in live cattle futures is higher than required to 

64 



compensate for the low systematic risk in a cattle futures 

position. This means that cattle hedgers are giving up a 

large proportion of their profits to protect themselves from 

a relatively low risk position. on the other hand, 

speculators are earning higher returns for assuming a 

relatively low risk investment. This is good news for the 

Commodity Futures Trading Commission (CFTC). Given the 

results of this study, Commodity Futures Trading Commission 

can entice investors to invest in live cattle futures where 

the returns are high and the risk is relatively low. With 

more investors joining the market, there will be a balance 

between short and long hedgers. As a result, the live cattle 

futures market will serve both the cattle industry and the 

investors community more effectively. Indeed, many of the 

live cattle futures market critics have charged that the 

market is not well-balanced because it has more short hedgers 

than long hedgers. In the absence of many long hedgers, the 

risk premium tend to be high, which leads to reduced returns 

for cattle hedgers. 

Also, we can conclude that the most important cost of 

hedging feedlot cattle is the risk premium. On average, the 

total cost of a cattle hedge, including the risk premium, 

commission and execution cost is greater than the estimated 

mean feeding return. A cattle hedger who holds a continuous 

hedge for the entire five-month feeding period will give up 

all his returns, on average, while trying to reduce price 
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risk. Nevertheless, a selective hedger can reduce the high 

cost of a hedge by reducing the time a hedge is held, while 

achieving limited time protection from price drops. 

Suggestions for Additional Research 

The following areas are suggested for additional 

research. 

(1) Attempt to discover the causes of the large risk 

premiums in live cattle futures. One answer is probably 

hedging pressure from the excess of short hedging over long 

hedging. Hirshleifer's (1992) model of hedging pressure could 

be applied. 

( 2) Apply alternative estimation techniques for risk 

premium to obtain more precise estimates. 

(3) Use options to hedge live cattle and then compare 

costs and returns with those of hedging with futures. 
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Table A.1. Empirical CAPM Applied to Cattle Futures for 1965-
1992 Period. 

A. Systematic Risk level 

Group .9./ 

3-4 

5-6 

B. Required 

Group 

Intercept 

0.64 

0.69 

Return Bases 

Bjornson 
and Innes 

(B) 

on 

Base on CAPM 

Slope(.B) 

-0.082 

-0.004 

Empirical Market 

Shukla and 
Trzcinka 

Percent per Month 

3-4 0.10 -0.02 

5-6 0.10 0.05 

gjMonths from Maturity. 

73 

R2 DW 

0.005 2.106 

0.0048 2.16 

Line. 

Lakonishok 
and Shapiro 

.08 

0.12 



Table A. 2. Estimates of Systematic Risk and Required Returns 
for live cattle futures using APT, for 1965-1992. 

A. Systematic Risk Levels(B's) from APT Regressions 

Group DEI UI IP UPR UTS R~ DW F-Stat. 

3-4 6.16 -2.89 0.13 -0.53 0.035 0.05 2.00 3.89 

5-6 4.78 -2.42 0.12 -0.48 -0.0009 .05 2.07 3.77 

B. Required Return Based on APT equation (CRR) 

Percent per Month 

Group 

3-4 -.383 

5-6 .342 
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