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CHAPTER I
INTRODUCTION

The typical vertically integrated broiler firm is constantly
faced with variable input costs, primarily corn and soybean meal, and
variable sales revenues from selling their output, iced broilers, in
the cash market. The profit margins for the integrators can fluctu-
ate widely from week to week. Integrators are faced with volatile
prices for their iced broilers basically for four reasons: (1) the
commodity is perishabie, (2) the broiler production cycle is relative-
ly short and the integrator can adjust his production relatively quick-
ly to fluctuating profit margins, (3) broiler consumption varies sea-
sonally, and (4) broiler prices are closely related to volatile pork
prices,

Iced broilers must be consumed within a relatively short period
of time, If consumption in a given week falls below that week's pro-
duction, the excess production cannot be held for an extended period
of time, unless diverted into a non-fresh market. In this situation,
the processor normally lowers his price until he sells all his prod-
uct. Thus, when quantity supplied exceeds quantity demanded at a given
price, there is great downward pressure on price., Consumption must

equal production within a period of a few days.




Given stable broiler prices, higher (lower) feed prices diminish
(increase) the-profit outlook, causing the integrator to reduce (in-
crease) production., To illustrate the price fluctuation of inputs and
outputs facing the broiler integrator, the following example is given.
In February of 1972, the integrator was faced with the following
prices; 28.1 cents/lb. for ready-to-cook (RTC) broilers, $1.21/bu. for
corn, and $85/ton for soybean meal (Table 1). With these prices, the
integrator's profit margin was about 1 cent a pound. Over a period of
eleven weeks, corn and soybean meal prices increased and broiler prices
fell nearly 2-1/2 cents per pound., Instead of making an expected one
cent profit margin, the integrator lost two cents per pound. If the
integrator was slaughtering 500,000 birds a week, a loss of approxi-
mately six cents a bird would have meant a loss of $30,000 a week.

During the period 1971-1975, corn prices ranged from a low of
$1.05/bu. to a high of $3.74/bu. Soybean meal prices for the same
period ranged from a low of $73/ton to a high of $412/ton. Likewise,
broiler prices ranged from $.24/1b., to $.60/1b. Therefore, price fluc-
tuations for broiler inputs and outputs have been great,

Consumption of broilers varies seasonally. Domestic consumption
is highest during the second and third quarters of the year and lowest
during the first and fourth quarters, Prices are normally strongest in
the second and third quarters when consumption is high.

It is well known in the industry that broiler prices are more
highly related to pork prices than to beef prices. Havlicek, Myers,

and Henderson [5] found that the cross elasticity of broilers at retail

level with respect to the price of pork is three times the magnitude of
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the cross elasticity with respect to the price of beef when measured on
a ﬁonthly basis. The monthly estimated retail cross elasticity for
broilers with respect to the price of pork ranges from a low of ,285
in June to a high of ,361 in January. With respect to the price of
beef, the estimated retail cross elasticities range from a low of .090
in June to a high of ,120 in January.

It is not unusual for iced broiler cash prices to vary as much as
30 to 40 percent within a few months, However, once the egg is set the
bird is usually grown out to the required weight, regardless of whether
the price of the final output will cover the costs of production.
Therefore, in an effort to provide a means of protection against the
risks of price change, the broiler industry was instrumental in the de-
velopment of a futures market contract in iced broilers on the Chicago
Board of Trade. It has been the experience in other industries served
by futures markets that income stability may be achieved by hedging in

futures contracts.

Problem Situation

Historically, the poultry processor had to accept volatile prices
for his output, primarily because of the characteristics of the com-
modity. Within the last few years, the integrator has faced widely
fluctuating input pricés, primarily those of corn and soybean meal.
When eggs are set, the integrator seldom knows the price his birds will
bring when they reach a mafketable weight. Through hedging, the fu-

tures market offers him an opportunity to lock in a major portion of

his feed costs by using the corn and soybean meal contracts and to




establish a price for his broilers. This opportunity creates a deci-
sion problem for the integrator, First, he must decide whether or not

hedging is desirable; and second, he must select a hedging strategy.

Objectives

The primary objective of this study is to determine the impact on
profit margins and profit margin variance of various hedging strategies
for an integrated broiler firm.

More specifically, the objectives are: a) to develop a cost of
production budget generator, b) to estimate and investigate basis pat-
terns for iced broilers, corn, and soybean meal for model broiler firm
located on the eastern shore of Maryland, c¢) investigate the concept of
locking in weekly profit margins by simultaneously hedging corn, soy-
bean meal, and iced broilers, d) to use simulation analyses to compare
the mean and variability of profit margins from alternative hedging
strategies, and e) estimate the cost of hedging for each strategy with
respect to the initial margin requirements, interest charges on margin

calls if needed and commission charges.

Structure of the Study

The thesis is structured as follows. The second chapter explains
the hedging concept of locking in future margins for broiler integra-
tors by simultaneously hedging corn, soybean meal, and iced broilers.
It will indicate the information needed to utilize this concept. A
brief review of other studies concerning hedging strategies is also
presented. The third chapter discusses in detail the development of

the broiler production cost budget used as a base point for comparing




hedging strategies. Additionally, a short discussion concerning the
study area and the hypothetical firm is presented. The fourth chapter
discusses basis theory, calculations of actual basis for each commodi-
ty, and methods of calculating future basis estimates. The fifth chap-
ter explains the computer simulation model used to compute the future
net profit margins. The sixth chapter provides analyses of the hedging
strategies results in terms of the average and variance of profit mar-

gins and contains the conclusions and implications of the study.




CHAPTER II

LITERATURE REVIEW AND HEDGING STRATEGY

Literature Review

The Chicago Board of Trade began trading the iced broiler futures
contract in August of 1968, Since then there has been only one pub-
lished study by Smith and Jones [8] that examined the profitability of
hedging iced broilers. Smith and Jones employed two kinds of decision

' A naive decision rule is one in which

rules: 'maive" and '"selective.'
the integrator always takes the same action. One example would be:
always hedge. A selective decision rule is one requiring the integra-
tor to take a different action depending on such factors as seasonal
price patterns and price expectations. An example would be: hedge
only during the months of September-December.

A simulated broiler program was established covering the period
from August 1, 1968 to October 22, 1973. The length of the production
period, from the time the eggs were set until the broilers were sold,
was 12 weeks. It was assumed that the firm marketed 28,000 pounds of
iced broilers each week., Feed costs were not hedged using the futures
market, Four hedging strategies were tested.

Never Hedge. This strategy, which is simply a cash market opera-

tion, served as a benchmark for evaluating the other strategies.




Always Hedge. This strategy assumes that a futures contract is

purchased and sold for each lot of birds produced. When eggs were set

each week, the integrator sold a broiler contract. After 12 weeks, the
iced broilers were sold on the cash market and the futures contract was
bought back.

Seasonal Hedge. A broiler price index was calculated that indi-

cated broiler prices were below average in the last three months of the
year. With this strategy, the'integrator hedged all broilers sold dur-
ing the last quarter of the yeér only.

Futures-Cash Hedge. With this strategy a futures contract was

sold when the futures price for the month the broilers were to be sold
was greater than the current cash price.

Table 2 indicates the average returns and variation in returns
for the alternative hedging strategies analyzed by Smith and Jones.,
The results clearly indicate that the completely hedged operation ob-
tained lower gréss returns. However, the variation in gross returns
under the completely hedged operation is lower than with the totally
unhedged operation.

None of the hedging strategies individually provided both higher
gross returns and lower gross income variation when compared with the
totally unhedged operation. There was a definite trade-off associated
with the alternative hedging strategies when attempting to reduce risk,
i.e., strategies which generated higher prices had a tendency to ex-
hibit a higher variation in returns.

There have been several studies that have investigated the profi-

tability of hedging live cattle and hogs (Holland, Purcell and Hague




Table 2. Average returns and variationsain returns for the various
hedging strategies, 1968-1973.

Average Standard

Selling Method Returns Deviation

--- Dollars per Hundredweight -----

Unhedged $30.70 $7.07
Seasonally Hedged 30.77 7.55
Futures-Cash 29.99 8.43
Completely Hedged 29.41 5.41

aSmith, R. C. and H. H. Jones, Hedging Iced Broilers in Dela-
ware, Research Bulletin 411, June 1974, Agr. Experiment Station,
University of Delaware, Newark, Delaware.
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[6]; Johnson [3]; Schaefer [7]; and McCoy and Price [4]), Most of
these studies have concluded that a completely hedged operation nor-
mally results in a decrease in the variability of net returns but at
the expense of a decrease in average net income.

In the McCoy and Price study, choice feeder steers weighing 650
pounds were considered to be placed on feed at current, weekly average
Kansas City prices. Finishing costs were based on a 20,000 head ca-
pacity Kansas feedlot. Feed requirements and rations were adjusted as
cattle gained weight and progressed through the feeding program. Al-
though the cost of inputs were considered in this study, they were un-
hedged,

McCoy and Price tested seven hedging strategies over a ten year
period (1965-1974) for a typical cattle feedlot operation in Kansas
City, Missouri. Table 3 summarizes the results of the study. Similar
to the Smith and Jones study on hedging broilers, it was evident that a
tradeoff exists between the mean income and the variance of income.
The strategy of hedging only when the futures price is higher than the
breakeven price and the current cash price illustrates that futures
contracts can be utilized to increase profits while holding the vari-
ance relatively stable compared to the unhedged strategy.

A number of studies concerning hedging strategies for cattle,
hogs, or broilers n&rmally lack the crucial information related to
feeding and other production costs. Generally, these production costs
have not been considered, because it is assumed that the producer has

“made an irrevocable decision to produce. Previous studies have con-

centrated on investigating hedging strategies that would increase the
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Table 3. Average profits, per head, from seven alternative hedglng
and contracting programs, May 1965-December 1974,

Average Lot
10 Yr. Variance Heg zd
Profits &
I Unhedged 9.55 1079.737 0
IT Routine Hedge 0.18° 417.243° 505
III Futures 2
Breakeven 11.81 980,095 218
IV Futures 2 Cash 13.08° 732.439° 204
V Futures 2 Break- b
even and 2 Cash 14.43 1060.335 145
VI Seasonal Hedged d
(Fall) 10.38 907.302 174
VII Contract 2.41° 199.556° 0

aMcCoy, John H. and Robert V. Price, Cattle Hedging Strategies,
Agr. Exp. Station Bulletin 591, Kansas State University, August 1975.

b . . .
Indicates that difference as compared to unhedged value is sta-
tistically significant at the one percent level.

“Indicates that difference as compared to unhedged value is sta-
tistically significant at the ten percent level.

d . . ,
‘Indicates that difference as compared to unhedged value is sta-
tistically significant at the five percent level.
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price received for the final product. Ignoring the possibility of
changing feed costs leaves a great deal of uncertainty with respect to
the final net profit outcome even though the selling price is locked
in by hedging.

* This study will differ from past research in that a careful ef-
fort will be made to estimate weekly cosﬁs for a model broiler firm
over a six year pe;iod. Since feed costs are approximately seventy
percent of the liveweight cost of producing broilers, volatile feed
prices subject the integrator to widely fluctuating profit margins.
This study will test the hedging concept of locking in future profit
margins by simultaneously hedging inputs and outputs, i.e., corn, soy-
bean meal and iced broilers.

This study will look at potential profit margins for up to nine
months in advance on a day-to-day basis using daily futures prices for
corn, meal, and broilers. Therefore, unlike previous studies, this
study will investigate the possibility of locking in profit margins
several months before the actual placement of chicks on feed. This
assumes that the integrator, by his commitment to contract growers,
breeder flock contractors and his total capital investment in fixed
-assets, is committed to produce regardless of the price of broilers.
The desirability of this concept will be determined by comparing its
net profit margin and profit margin Vériance to that of a completely
unhedged operation. The procedure for evaluating the profit margin
hedge and the mechanics of locking in a profit margin in the futures

market are discussed below.
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When a broiler integrator sets his eggs, he is committing himself
to feed costs, while at the same time he is at the mercy of the market
twelve weeks later for the price of broilers. By simultaneously buy-
ing corn and soybean meal futures and selling iced broiler futures, the
integrator is fixing a major portion of his variable costs thus reduc-
ing his uncertainty on the input side of the production process and
substantially reducing output price uncertainty.

To develop a hedging strategy where inputs and outputs are simul-
taneously hedged in such a manner as to lock in future profit margins,
the following information is needed.

(1) The feed ration composition, and the percentages of corn

and soybean meal in the ration,

(2) Prices for ingredients other than corn and soybean meal,

(3) Feed conversion ratio,

(4) Dressing percentage,

(5) All other production costs,

(6) Basis estimates for corn, meal, and broilers, and

(7) Commission costs and interest charges on margin money.
Equipped with this information a formula can be derived to compute the
future net profit margins available to the broiler integrator during
each month of the year using price quotes for corn, soybean meal and
broiler futures contracts. The actual net profit margins realized each
week by utilizing the hedging strategy will be calculated and compared
with the actual net profit margins of a similar unhedged operation.

The margin and margin variance of the hedged operation will be compared

to the margin and margin variance of the unhedged operation.
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Profit Margin Hedge Example

Broiler integrators can use the futures market to simultaneously
lock in the price of corn and soybean meal and the price of broilers
therefore locking in a profit margin. To lock in this margin, the
integrator buys corn and meal futures to help set feed costs, and sells
broiler futures to set the selling price of his broilers. The mechan-
ics of locking in profit margins using the futures market is illus-

strated below.

To illustrate the technique of the simultaneous hedge, three "T"
accounts are set up. Illustration 1 represents a situation that ac-
tually happened in 1970, Note that the number of contracts traded for
corn, meal and broilers is determined by the approximate total poundage
of broiler meat sold on a weekly basis, and the amount of corn and meal
needed to feed the number of birds which produce that poundage of meat.
For a complete hedge, 8 corn contracts, 5 meal contracts, and 53 broil-
er contracts have to be traded simul taneously each week to cover the
production of 500,000 birds per week.

Assume a firm grows out each bird to an average liveweight of 4
1bs. Given a dressing percentage of 747, the average saleable weight
per bird would be 2,96 lbs. The representative firm slaughters 500,000
birds or 1,480,000 1bs. per week which is equivalent to approximately

53 broiler contracts (1 broiler contract = 28,000 1bs.).1

1Starting with the February 1977 broiler futures contract, one
contract is 30,000 1bs.
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ILLUSTRATION 1

Corn
Date Cash Acc't. Futures Acc't. Basis
3/2/70 TP = 1.39% Buy 9 September contracts Estimate
@ $1.21%/bu. +$.18/bu.
9/4/70 Cash price = $1.45 Sell 9 September con- Actual
tracts @ $1.56/bu, -$.11/bu.
$0.3475
Net price = $1.45 - .3475 = $1.1025
Soybean Meal
Date Cash Acc't. Futures Acc't, Basis
3/2/70 TP = 93.65 Buy 5 September contracts Estimate
@ $72.05 $21.60/ton
9/4/70 Cash price = $104.97 | Sell 5 September con- Actual
) tracts @ 80.77 $24.70/ton
+8.72
Net price = $104.97 - 8.72 = $96.25
Iced Broilers
Date Cash Acc't. Futures Acc't. Basis
3/2/70 TP = $27.70/cwt. Sell 53 September con- Estimate
tracts @ 27.20¢/1b. $.50/cwt.
9/4/70  Cash price = Buy 53 September con- Actual
$24.,82/cwt. tracts @ 24.40¢/1b, $.42/cwt.

+2.80

Net price = $24.82 + 2.80 = $§27.62
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In order to slaughter 500,000 birds per week, approximately
518,135 new chicks have to be placed each week or 4,145,080 birds have
to be on feed at any one point in time considering a 3-1/2 percent
loss due to in-house mortality, condemnations and dead on arrival
(D.0.A."'s) at the processing plant. Each bird eats approximately 8.00
1bs.‘of feed or a total of 4,145,080 lbs, of feed for each lot of
birds. The feed ration consists of 57% corn (See Appendix A), there-
fore each lot of birds eats 2,362,696 1bs. of corn. Since a bushel of
corn weighs apﬁroximately 56 lbs., 42,191 bushels will be consumed.
Corn futures contracts are traded in 5,000 bushel units, therefore, 8
corn contracts would just about cover the corn requirements for
500,000 processed birds.

To calculate the number of soybean meal contracts to be hedged,
the same analysis is repeated., Soybean meal consists of about 25% of
the total feed consumed, and éach bird eats 2.00 1lbs. of meal. There-
fore, to feed 518,135 birds, 1,077,721 1lbs. or 539 tons of meal is re-
quired. Soybean meal contracts are traded in 100 ton units, therefore
5 soybean meal contracts would cover the meal requirements. Therefore,
a profit margin hedge for 500,000 ready-to-cook birds required 8 corn,
5 meal, and 53vbfoi1er futures contracts.

Before going into a detailed explanation of the '"T'" accounts
shown in Illustration 1, a brief discussion on basis is required. Ba-
sis is‘defined as the cash price minus the futures price. Essentially
basis describes the relationship of the cash price of a given commodi-

ty relative to a futures price. Looking at the corn T account in I1-

lustration 1, the integrator has estimated a corn basis of + .18 cents
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per bushel, which means that the integrator feels that the cash price
of corn during the first week of September will be + ,18 cents greater
than the September futures price, On March 2, 1970 September corn was
selling at $1.21 1/4 per bushel. With this price plus an .18 cent ba-
sis, the corn price that the integrator will attempt to lock in will be
$1.39 1/4 per bushel (1.21 1/4 + .18). This price will be referred to
as the target price,

On the same day, September meal was trading at $72.05 per ton.
With a basis estimate of $21.60, the target price that the integrator
will attempt to lock in will be $93.65 (72.05 + 21.60). Assuming that
all the other costs involved are some calculated amount, the total cost
of producing a pound of RTIC broiler meat would be $.2724 per pound
using the assumptions given later in Chapter III.

Now that the integrator has calculated his costs using the corn
and meal futures contracts, he looks at the September futures price for
broilers., On March 2, 1970, the September broiler futures closed at
27.20 cents per pound., Assuming a broiler basis of .5 cents per
pound, meaning the integrator estimates that in September the N.Y.C,
éash price will be a half of a cent over the September futures price,
the target price for broilers is 27.70 cents per pound. With produc-
tion cost locked in at 27.24¢/1b., a profit margin of .46¢/1b. can be
locked in., If the integrator feels this is a favorable profit margin,
the integrator on March 2, 1970 proceeds to buy 8 September corn con-
tracts, and 5 September meal contracts, and sells 53 September broil-
er contracts, Then on September 4, 1970, the integrator lifts the

hedge by simultaneously selling his corn and meal contracts and buying
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back his broiler contracts.2 To calculate the actual net profit margin
realized with the hedge, the integrator first has to compute the
weighted average prices paid for the corn and meal fed to the broilers.
Once these cash prices are computed, a loss or gain in the futures mar-
ket has to be added or subtracted, respectively. For this example, the
cost of corn for this lot of hedged birds was $1.45/bu. minus $.3475
gain in the futures market., Hence, the net cost of corn was $1.1025/
bushel. At the same time ‘the average cash price for soybean meal was
$104,97/ton minus the $8.72/ton gain on the meal hédged results in a
net price of $96.25/ton. During the same period the September broiler
futures price dropped from 27.20¢/1b. to 24.40¢/1b. The cash price
for broilers in N.Y.C. the first week in September was 24.82¢/1b.
Therefore, the net price the integrator received for his broilers was
24.82¢/1b. plus the gain from the hedging transaction of 2.80¢/lb. re-
sults in a net price of 27.62¢/lb. With these net prices, the actual
net profit margin was 1.14¢/lb. If the integrator had not hedged, the
unhedged operation would have lost 2.9 cents per pound.

A quick method to determine the estimated net profit margins
available in the future is given by formula (2.1).3

(2.1) ENPM = IBTP - [(CTP/56) x CCF + (SBMTP/2000) x SCF + 0C]/

(.965 x .74) + PROC + TRANS - OFFAL

zln practice, the corn and meal futures are sold as the corn and
meal are purchased during the feeding period. To simplify the presen-
tation and concentrate on the concept of a simultaneous hedge, this
detail has been omitted from Illustration 1. A detailed explanation
of the hedge lifting procedure is given in Chapter V.,

3The development of this equation will be explained in Chapter

III.
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where:
ENPM = estimated net profit margin,
IBTP = the target price for iced broilers,
CTP = the target price for corn,

CCF = corn conversion factor (feed conversion ratio x percent
of corn in the feed ration),

SBMTP = the target price for SBM,

SCF = SBM conversion factor (feed conversion ratio x percent
of soybean meal in the feed ration),

OC = summation of the chick cost, fuel cost, contract payment,
fixed ration, milling charge,

.74 = dressing yield,

.965 = adjustment for in-house mortality, DOA's, and condemna-
tions,

PROC = cost of processing,
TRANS = transportation cost to N.Y.C., and

OFFAL

value of 1 1b, of offal per bird.

Using the same numbers as in the previous example and plugging them in-

to equation 2.1, we obtain:
(2.2) ENPM = ,2770 - [(1.39%/56) x 1.14 + (93.65/2000) x .498
+ ,0914] / (.965 x .74) + .065 + .012 - .005 =
+ .0046 $/1b.
Equation (2.3) is used to compute the actual net profit margin attained

by hedging:

/2000) x .498 + 0oC]/

(2.3) ANPM = NP_. - [NPC/56) x 1.14 + (NP

I SBM

(.965 x ,74) + PROC + TRANS - OFFAL
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where:
NPIB = cash market price of broilers at time of delivery plus
gains or minus losses in the futures market transaction,
NPC = cost of corn fed to broilers marketed minus gains or
plus losses in the futures market transaction, and
NP = cost of soybean meal fed to broilers marketed minus gains

SBM . :
or plus losses in the futures market transaction.

The actual net profit margins attained with hedging is determined by
inserting the appropriate net prices from Illustration 1 into equation
(2.4).

(2.4) ANPM = ,2762 - [(1.1025/56) x 1.14 + (96.25/2000) x .498

+ .0914] / (.965 x .74) + .065 + .012 - .005
= ,0112 $/1b.

To compute the profit margin of a firm that did not -hedge, one
would have to substitute the actual cash prices paid for corn and meal
and the actual cash prices received for broilers into equation (2.3).
With $1.45/bu, corn, $104.97/ton meal, and 24.82¢/1b. broilers, the
margin without hedging would be a loss of 3.14¢/1b.

The difference between the expected net profit margin (ENPM) of
+ 0.0046 $/1b. and the actual net profit margin (ANPM) of 0.0112 $/1b.
is accounted for by the difference in the estimated and actual basis
for corn, soybeans, and broilers, If the actual basis is the same as
the estimated basis, the ENPM will equal the ANPM. Obviously then, the
estimation of accurate basis estimates is important in determining
available future profit margins, especially when the margins being
locked in are very small.' If the basis estimates are not accurate, the

estimated net profit margins may mislead an integrator when deciding
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to hedge or not to hedge. Chapter IV will concentrate on the proce-

dures used to determine the basis estimates used in this study.




CHAPTER III
THE BROILER PRODUCTION BUDGET

The major emphasis of this study is to develop and compare alter-
native hedging strategies for a typical integrated broiler firm on the
Eastern Shore of Maryland. To permit comparison of alternative strat-
egies, weekly net profit margins of a model firm buying inputs and
selling output in the cash market were developed. To accomplish this,
a computer program was written to estimate weekly production costs
which were compared to broiler prices to determine profit margins.
These weekly profit margins will serve as a benchmark for evaluating

alternative hedging strategies.

Study Area

The model firm is located in Salisbury, Maryland. The reasons
for selecting this area are twofold. First, the location selected
should represent an area of major concentration of broiler production,
such as the Delmarva region., Second, sufficiently detailed data re-
lating to this area were available}'enabling completion of the objec-
tives of this study. However, the methods and models used in this

study are applicable to any region in the country.

1Some of the cost datawere obtained from broiler integrators lo-
cated outside the Delmarva region. However, the cost estimates are
assumed representative of the Virginia broiler industry.

-22-
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Model Firm

The model integrated broiler-marketing firm, is assumed to have
a hatchery, feed mill, and processing plant, The model firm contracts
for its hatching egg production and grow-out facilities. Additional-
ly, the following assumptions concerning the firm are made:

(1) The firm will process 500,000 birds per week. This will re-
quire approximately 4,145,070 birds on feed at all times, providing an
eight-week feeding period and 3.5% loss for in-house mortality, con-
demnations, D.0.A.'s.

(2) The broiler production growout operation consists of 12-week
production periods, The hatchery operation consists of four weeks, one
week for the accumulation of eggs and three weeks for incubation. The
birds are then placed in the field, grown-out, processed, and de-
livered in eight weeks.

(3) All the birds processed are USDA grade "A' ready-to-cook
(RTC) iced broilers.

(4) All the birds are sold on the New York City (N.Y.C.) market.

(5) There are facilities for the storage of a one week supply of

feed ingredients and a three day supply of finished feeds.

The Ration
The feed ingredients used in the formulation of the poultry ra-
tion are presented in Table 4., The broiler ration is divided into four
sub-rations which are referred to as the starter, grower, finisher, and

withdrawal feeds.
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Table 4. Broiler Rations.a

Ration Number

Ingredients
1 2 3 4
----------- pounds per ton ------=------
Ground yellow corn 1056 1101 1146 1222
Stabilized fat 100 100 100 100
Dehulled soybean meal 580 530 480 440
Menhaden fish meal 120 80 40 0
Poultry by product meal 60 60 60 60
Corn gluten meal (60%) 40 80 120 120
Defluorinated phosphate 24 26 28 30
Ground limestone 6 8 10 12
Salt 5 6 7 8
DL-methionine 2 2 2 2
Trace mineral mix 1 1 1 1
Vitamin premix 5 5 5 5
Coccidiostat (25%) 1 1 1 -
Total 2000 2000 2000 2000

Calculated analysis )

Protein, % 25.5 23.4 21.4 19.6

Calcium, % 1.03 .97 .91 .87

Phosphorus, % .76 .72 .67 .63
Feeding schedule

Weeks 0-3 3-5 5-7 ' 7-8

Days 0-21 21-35 35-49 49-56
Metabolizable Energy (Cal/lb) 14.83 14,98 15,12 15.23

aDeveloped,by Dr. L. M. Potter, Poultry Nutritionist, Department
of Poultry Science, VPI&SU, October 1975,




Ration No. 1 consists of 52,.8% corn and 29,0% meal, This ration
is consumed during the first 3 weeks., Ration No. 2 consists of 55.05%
corn and 26.5% soybean meal, and is consumed during weeks 4 and 5,
Ration No. 3 consists of 57.3% corn and 24,07 soybean meal and is con-
sumed during weeks 6 and 7. Ration No., 4 consists of 61l.1% corn and
22% soybean meal and is consumed during the final feeding week,

The price of corn and soybean meal normally does not remain con-
stant over the feediﬁg period. The cost of corn and soybean meal fed
to each bird-is computed by multiplying the percentagesiof corn and
soybean meal used in each sub-ration by the amount of feed consumed per
bird from each of those rations (Table 5). To compute the price of
corn per pound, the price of corn per bushel was divided by 56 lbs.
The corn price during week 1 was $1.22/bu., and was increased 2¢/bu.
each week until the price of corn/bu, reached $1.36 during week 8, To
compute the price of soybean meal on a pound basis, the price of soy-
bean meal per ton was divided by 2000 ibs. The price of so&bean meal
during week 1 was $150.00/ton and was increased $2.00/ton each week
until the price of meal reached $164,00/ton during week 8. The prices
used in Table 5 are for illustrative purposes only. Actual weekly
prices for corn and soybean meal were used in the production cost bud-
get.

Each bird is assumed to consume a total of 8 lbs. of feed and
will convert two pounds of feed into one pound of body weight, which
means the total liveweight of each bird will be 4 pounds.

The remainder of the ration costs were calculated by computing a

composite ration from the four sub-rations given in Table 4. Each
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ration was weighted by the percentage of total feed consumed during
each week of the feeding period. An example of the method used in com-
puting the composite ration can be found in Appendix A. 1In this case,
corn was used to illustrate the method. The same procedure was used
for each feed ingredient. The composite ration can be found in Table

6 and the prices used to calculate the fixed ration can be found in
Appendix A.

In addition to the three separate feed items (corn, meal, all
other), the budget consists of seven other cost components. The sour-
ces and prices for each of these separate cost items can be found in
Appendices A and B. A description of each is given below:

Milling Charge. This charge includes the cost of purchasing,

grinding, mixing, and delivery of the feeds. Servicing the flocks and
the cost of formulating the feed rations are also included in this
cost category.

Chick Costs. This item includes the cost of hatching eggs, incu-
bation, debeaking, vaccination (Mareks Disease, New Castle Disease, In-
fectious Bronchities), delivery and hatchery operation overhead. These
costs were calculated by dividing the cost per chick by the finished
liveweight (4 pounds).

Contract Payment. The contract payment is determined by the per-

formance of the grower.
Fuel. The fuel charge includes the cost of fuel for brooding

only. A fuel cost per pound of liveweight was obtained from a budget
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Table 6. Composite Ration?

Ingredient Pounds Per Ton
Ground yellow corn 1138.488
Stabilized fat 100,000
Soybean meal 498.480
Menhaden fish meal 52.960
Poultry by-product meal 60.000
Corn‘gluten meal 97.920
Defluorinated phosphate 27.350
Ground limestone ) 9,352
Salt | 6.676
DL-methionine 2,000
Trace mineral mix 1.000
Vitamin premix . 5.000
Coccidiostat .770

Total ' 2000.000

a . , .

Percentage of corn in composite ration = 57 percent; Percentage
of soybean meal in composite ration = 25 percent; and Percentage of
other ingredients in composite ration = 18 percent.
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developed by Dr. William D, Weaver and Mr. James M. Moore in 1974.
The cost was then adjusted by the wholesale Price Index for fuels and
related products and powér over the time period 1969-75. Seasonal
fluctuations in fuel use are not taken into consideration.

Offal, Offal is considered as a negative cost. It includes the
value of the blood, feathers, eviscera, trims, head, shanks, D.0.A.'s
and condemnations. Offal weight is assumed to be 25% of the liveweight
of each bird,

Processing Cost, The processing costs are for a totally ice-

packed operation. The processing costs are based on a budget developed
by Dr. Lewis Wesley to represent 1975 costs. Costs for years prior to
1975 were obtained by adjusting 1975 costs downward by one-half cent a
year. The budget used as a basis for determining processing costs is
contained in Appendix B.

Transportation Cost. This item includes the cost of transporting

a full load of broilers to the N.Y.C. market from Salisbury, Maryland.

The Cost-Profit Margin Generator

A computer program was written to generate weekly profit margins
by computing weekly costs and then subtracting these costs from the
weekly New York City weighted average price for Grade "A' ready-to-cook
jced broilers. All birds are assumed to be Grade "A." For application
to a real firm, the integrator would have to take into consideration

under-grades and compute his weighted average return per pound. If

2Broiler Budget submitted to the President's Council of Economic
Advisors, October, 1974,
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the processed birds were marketed in different cities, the profit mar-
gins would vary., The actual program is found in Figure 1, and the re-
sults are listed on a cent-per-pound basis in Table 7.

Referring to the program in Figure 1, the first four statements
read in the basic input data (i.e., weekly costs and revenues). The
next two statements convert corn and meal prices to a per pound basis.
Then, the total cost of corn and meal fed to a given lot of birds is
determined by equations 23 and 24, the total cost is computed by equa-
tion 25, and the net profit margin is calculated using equation 26.

Six basic formulas are needed to determine the final net profit
margin, A detailed discussion is given below.,

Equation 21: PCLB(I) = PC(I)/56
where:

PCLB

Price of corn on a per pound basis,

PC Price of corn on a per bushel basis, and

I = Week number;

This equation computes the price of corn on a per pound basis
by dividing the cost of cérn per bushel by 56 pounds, The corn price
was the average weekly cash price per bushel paid Eastern Shore of
Maryland farmers for No., 2 yellow shelled corn.‘

Equation 22: PSBMLB(I) = PSBM(I)/2000

where:

PSBMLB Price of soybean meal on a per pound basis,

PSBM = Price of soybean meal on a per ton basis, and

Week number,

()
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Table 7.

OATE
1970

8.

MAR .

APR,

MAY

JUN.

JUL.

AUG.

StPe

0cT.

NUV.

OLC .

WEEK
53
H4
WY
D6
Sl
58
59
60
61
6H7
8]
Ol
[$35)
GO
61
OH
O9
10
7
17
I3
Th
19
1o
i
74
19
no
Bl
82
83
R0
3]
86
At
]
BN
94
91
92
73
94
99
96
97
PXt)
99
100
101
102
103
LO4

CUORN
PRICES
139
.39
1.3
L.40
.63
1.4
1o0?
.42
1.62
le0¢
1 .42
lon/
| R
1 .47
1.4l
1onl
.62
[
1.43
1.%%
1.46
Loal
le4ad
1.45
l.4b
Lol
1.50
loal
l.48
l.4n
.48
| QYY)
l.46
1.40
Lol
.40
1.349
Lobh
l.4ta
Lo 6l
l.%6
1.49
1.5)
1.52
1.%4
l.54
L9
1+93
154
1.5
1.99
l.61
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SBUM
PRICES
1t2.20
100.20
109,20
1160
110.20
108.20
l0Z. 2V
106,20
106,20

90.20

AY.T0

G0 0

90.720

.70

Q4o 10

9H TV

99.720

99,0

8270

91 .20

D0a U

9120

93. 170

91,34

99 .30

97.80
103,00
103. 30
104,80
107.30
107.30
107.40
104.30
1071.30
104.00
1ov .3V
106.30
106.30
104.30

99.80

99.080V

9%.80

96 .80

94 A0

Q4,30

94 .80

295 .10
LQu.V

997 .00
103.50
107.00
107.00

10TAL
LNst1s
0.2707
V21726
V.27 36
V2143
0.21758
0.2101
0.21712
V.2168
0.217109
JLTOR
027067
D2 149
0.2173n
V27100
UL 210
O.2171135
U.271n
v.2 1
Va2 lhn
Ul b
0.219)
U.2147
0.21740
O.2174l1
0.21750
0.2192
02741
0.21799
0.27065
0.2773
U.21781
v.2In7
U.2790
0.21799
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V.l 60O
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PRICE
[QSA R IR}
Ve,
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Jed BT
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v.c 103
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G T
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0.2 1606
Ned )i
Q.2 131
(. HH1
0.2 100
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.21
U.2 706N
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0.26117
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J. /230
O.0RB%
[V AT}
0.2706>
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0.25%63
Jel i
0.72573
.20/
Ne2617
0.201/7
J.2H97¢
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0.297066
Ued629
0.245%4
0.29%9°2
0.206U06
02500
0.27092
Q. 2659
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NedGH )
0,295
a2’
D229
U. 2534

Weekly broiler profit margins, 1970-1975.
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13
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[
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Continued.
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1.0
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SHOM
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Wt tK
158
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tol
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1.1
l1.31

<29
1.32
1.130
1.30
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NET
CURN SBOM TOUT AL BROLLER PRAF [
DATE WEEK PRICES PRICES CAOSTS PRICE MARGIN
1ars 262 .01 205.60 ).6299 U.hhal 1oy
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2bh 2.806 20R.0D Va4l Ve 14D -8.97
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201 3.02 130.79 Q.31176 Do 39 -2.12
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2979 3.21 19%.7% 0.3788 O.344R -3.40
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298 3.3} 169.60 Jaall27 046304 l.77
299 3.7 109.40 0.4107 0.3909 -1.98
300 3.3 185440 V. 4UT9 0.3011 ~4.64
ucrT. 301 3.6l 193.90 V.4100 0.099 -2.08
Jue 349 198.40 0.4l31 0.47209 0.18
309 3.0l 204 .40 0.6152 U.38917 -2.5%5
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313 3.33 179.40 0.4238 Vetud! -J.31
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Table 7. Continued.

NFET
| CORN SapM TUT AL BROTLER PROFIT
DATL WLEK PRICES PRICES CUSTS prict MARG TN
1975 ERRC 3.30 174,170 [P WA 0.425%8 0.09
' 315 3.32 160.40  0.4247 0.4001 -2.46
3o 3.2 160.90 0.423N0 Q.420n0 ~0.32
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130 .12 146,40 0.3998 Uahi))re JJUo
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3al 2.12 153.720 U.3219 0.997¢ 19.23
34/ 2.8 150.20 0.3905 0.529nNn 13.13
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sal .84 176,70 J. 4059 0.5%0068 3.1
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Sti. 349 2.0} lol. 10 0.4074 0.500 10.02
350 Z.9Y lol.20 U.4086 Veh 015 1.09
RN 2.10 lba .70 U.40T713 O.51a9 10.706
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OCrT. 393 2.8} 167.20 0.607% 60815 1.4l
31%4 2.74 167.20 0.408) 0.6017 7.36
359 lebY 161.95 U. 4084 Qe 4990 7.12
3506 2.61 1956.70 000176 04791 T.19
As7 2459 150.20 0.4064 Q.4624 H5e067)
NUV. 358 2.51 147.20 Oe40f6 0.4823 T.117
159 243 144,70 U.40/23) Qo li T.71
360 2.317 143.70 0.3795 0.4%08 5.13
16l P 156.70 Gedanl Ol 2. )2
OtC . V62 a9 159.720 0,39063 Doa00 6.7
o3 240 193.20 U304 D420 3.3
364 2.0 151.20 039027 03914 -1.%0

365 20 191.20 03D 0.36/73 -3.2N




~-38-

This equation computes the price of soybean meal on a per pound
basis by dividing the price of soybean meal per ton by 2000 pounds.
- The soybean meal price used was a Decatur, Illinois price plus trans-
portation costs by rail from Decatur to the Eastern Shore of Maryland.
Equation 23: CSUM(I) = [.09292 x PCLB(I-8) + .20275 x PCLB(I-7)
+ .34214 x PCLB(I-6) + .49324 x PCLB(I-5)
+ .60775 x PCLB(I-4) + .80220 x PCLB(I-3)
+ ,89846 x PCLB(I-2) + 1.11446 x
PCLB(I-1)]/4.00
where:

CSUM = Average total cost of corn consumed per pound of live-
weight.

Essentially, equation 23 computes the total cost of corn consumed
by each bird and divides that cost by the liveweight of each bird (4
pounds). We assume that it takes 8 weeks to grow-out a bird. and that
the feed consumed in the current week was purchased the previous week.
For the first lot of birds, I=9. The birds eat .09292 pounds of corn
at last week's corn price (I-8) the first week; they eat .20275 pounds
of corn at last week's corn price (I-7) the second week, and so on un-
til the eighth week when they eat 1.11446 pounds at last week's price
(I-1).
Equation 24: SBSUM(I) = [.05104 x PSBMLB(I-8) + .11136 x
PSBMLB(I-7) + .18792 x PSBMLB(I-6) + .23744 x
PSBMLB(I-5) + .29256 x PSBMLF (I-4) + .33600 x
PSBMLB(I-3) + ,37632 x PSBMLB(I-2) + .40128 x

PSBMLB(I-1)]/4.00
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Equation 24 computes the total cost of soybean meal consumed by

each bird and divides that cost by the liveweight of each bird. It

uses the same procedure as equation 23.

Equation 25:

where:

TCOST(I)

CSUM(T)
SBSUM(T)
FR(I)
MC(T)
CPAY (I)
FC(I)
ce(I)
PROC (1)
TRANS (1)

OFFAL(I)

TCOST (L) = CSUM(I) + SBSUM(I) + FR(I) + MC(IL) +
CPAY(I) + FC(I) + CC(I1)/(.965 x .74) + PROC(I) +

TRANS (I) - OFFAL(I)

Total cost of producing one pound of iced broiler
meat in week (1),

Previously defined,

Previously defined,

Fixed ration for each week,

Milling charge for each week,
Contract payment each week,

Fuel costs each week,

Chick costs each week,

Processing costs each week,
Transportation costs to N,Y.C., and

Offal revenue each week.

This equation computes the total cost of producing a pound of

broiler meat.

It takes the results of equations 23 and 24 and adds the

fixed ration, milling charge, contract payment, fuel cost and chick

costs.

mortality, condemnations, and D.0.A.'s.

then divided by the dressing yield (.74%).

It then divides by .965 to cover a 3-1/2% loss due to in-house

This summation of costs is

Processing costs, transpor-




tation and offal are then added to obtain a breakeven price. O0ffal is

treated as a negative cost.

Equation 26: MARGIN(I) = PB(I) - TCOST(I)

where:
MARGIN(I) = Weekly net profit margin,
PB(I) = Weekly N.Y.C. cash price for grade "A" broilers, and
TCOST (1) = Previously defined.

Equation 26 computes the weekiy net profit margins by subtract-
ing the total cost of producing one pound of broiler meat from the
N;Y.C. broiler price. The weekly net profit margins from 1970 through
1975 are given in Table 7. Table(8 summarizes thesé results into
monthly averages from the weekly net profit margins given in Table 7.

The average monthly net profit margins in Table 8 suggest that
some months show consistent profits or losses. For a six year period
during the months of October, November, December, and January, a defi-
nite loss pattern was exhibited. Only five positive profit margins
were realized out of these 24 months. A priori, this may suggest that
a selective hedging strategy during these four months may prove to be
a profitable management decision. There are few months that actually
show a consistent profit margin over the last six years, although July
performed fairly well, with losses being minimal and the gains rela-
tively significant. For fifteen consecutive months (November 1973 -
January 1975), losses were experienced primarily because of high feed
costs, A strategy to hedge during this period may fare well, while |

during 1975, when the broiler industry had the best year in its his- |
) |




Average monthly broiler profit margins, 1970-1975.

1972 1973 1974 1975




tory, a hedging strategy may prove to be a barrier to the realization

of windfall profits,




CHAPTER IV

THE ANALYSIS AND ESTIMATION OF BASIS FOR
CORN, SOYBEAN MEAL AND ICED BROILERS

The analysis and estimatidn of basis for corn, soybean meal, and
iced broilers play a crucial role in this study since it ;s the basis
estimates, along with known futures prices, that determine the target
price for each commodity which, in turn, determines the future net
profit margins available to the integrator. A successful hedge occurs
when the profit margin originally projected is actually realized. To
complete a successful hedge, it is necessary to have accurate esti-
mates of the basis, i.e., the difference between cash price and futures
price at the time the hedge is completed. Once the hedger has an ac-
curate basis estimate, he has overcome the major problem in determining
what a given price quote in the futures market represents in terms of a
price for the commodity in his particular location. The use and impor-
tance of basis was demonstrated and discussed using the "T' accounts
in Chapter II.

Ihis study deals with three futures market contracts: corn, soy-
bean meal, and iced broilers, Since corn and soybean meal are storable
and broilers are not storable, it will be necessary to discuss the
theoretical basis patterns for storable versus non-storable commodi-
ties. Most storable commodities such as grain have a predictable sea-

sonal pattern of price expectations. Prices are generally expected to
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rise from harvest through the storage season in accordance with costs
of storage., As a result, basis estimates are relatively predictable
for most storable commodities. In contrast, basis estimates for non-
storable commodities such as live hogs, cattle and iced broilers are
less predictable because cash prices may be above or below futures
prices depending upon the current and expected supply-demand relation-
ship. This chapter will present the basis theory for both storable
and non-gtorable commodities and examine the cash and futures price

relationships for corn, soybean meal, and iced broilers,

Basis Theory

Temporal Price Relationships in Storage Markets

The relationship of cash and futures prices for grains is based
on the theory of the carrying charge. This theory rests on three
facts: (1) storable commodities are produced at one time of year and
consumed at fairly constant rates throughout the year so that inven-
tories must be carried forward from harvest; (2) there are costs in
storing and maintaining the quality of commodities; and (3) there is
virtually no cost in holding futures contracts. [2] Thus, cash prices
should increase in relation to futures pfices as the storage season
progresses, Working [9] defines the price of storage as the differ-
ence between the price of a futures contract and the current cash price
(or as the difference between the prices of two futures contract de-
livery months).

Basis patterns for a storable commodity can best be illustrated

by examining the price relationships for corn. The futures contract
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delivery months for corn are December, March, May, July and September.
Basis theory suggests that at harvest the cash price of corn should be
below the December futures price by the cost of carrying corn from har-
vest to December, that December should be less than March by the cost
of storage from December to March, etc, September is not expected to
fit the pattern because it is a transition month between crop years.

At the end of a normal crop year, the cash price should fall to reflect
the value of the new crop. This relationship is shown graphically in
Figure 2,

Theory also suggests that the cash and futures prices must come
together at the par delivery point during the delivery month. If the
futures price was greater than the cash price, the cash commodity would
be bought, the futures contract sold, and delivery made, If the cash
price was above the futures price, users would buy futures and stand
for delivery as the cheapest source of supply. Thus, arbitrage in cash
and futures markets tends to force the two prices to converge at the
par delivery point.

Since we are dealing with non-par delivery points for each com-
modity, basis will not be zero in the delivery month. The basis esti-
mates will be the differential between a local cash market and a fu-
tures contract delivery point, This raises the question of location
basis variability arising from fluctuations from this differential.
Hedgers who have access to the delivery market tend to be more insu-
lated from its effect by the delivery option and the consequent tend-
ency for cash and futures prices to converge as the futures contracts

mature. For hedgers in distant markets, however, delivery is not a




-

$ per bushel

July futures price
y o p

Basis

Cash price

Dec. July

Figure 2. Theoretical basis pattern for a storable
" commodity.
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Apractical option, so that any difference between the expected basis at
the placement of the hedge and the actual basis experienced upon lift-
ing the hedge causes a deviation in results from those anticipated. As
a result, location basis variébility may add an increment of risk for
the distant hedger, reducing the effectiveness of hedging.

Location basis variability depends on the nature of spatial com-
petition. In perfectly competitive spatial markets, cash price changes
will be reflected simultaneously across the spatial price surface. 1In
the real world, however, leads and lags in price change can and db oc-
cur, and some markets may be isolated from minor price fluctuations

that occur in others.

Temporal Price Relationships in Nonstorage Markets

The essential characteristic of price relationships in the fu-
tures markets for nonstorable commodities is that there is no consis-
tent relationship between cash and futures prices 'in non-delivery
months., It is not possible to carry product forward to a time in the
future, For a storable commodity, the basis is fairly predictable in
delivery and non-delivery months because of the carrying charge theory
and the fact that free trade between regions exists. Transportation
costs are essentially the basis stabilizer.

For a nonstorable commodity, basis is not very predictable except
during the delivery month, Cash prices for livestock exhibit both sea-
sonal and cyclical price patterns. It is essentially the production

decisions that determine the price patterns for a nonstorable commodi-

ty. For this reason, cash prices may approach the futures prices from




above or below. This phenomenon is shown graphically in Figure 3. The
relationship between cash and futures prices for nonstorable commodi-
ties at any given time depends upon the current supply and demand situ-
ation which may be considerably different than that expected six weeks
‘to two months in the future. Basis is especially difficult to predict
during non-delivery months, since the threat of delivery is non-exist-
ent, and therefore cash and futures are not forced to converge. For
example,-a February contract for iced broilers was not available until
1972. To calculate the February basis when a February contract is not
available, the March futures contract must be used. During 1970, the
February N.Y.C. basis ranged from $-.13/cwt. to $-1.06/cwt, with an
average of $-.55/cwt., while in 1971 the weekly basis ranged from
$+.14/cwt. to $+42.31/cwt. with an average of $.98/cwt. Yet in 1972,
when a February contract was available the weekly basis variability was
relatively narrow with a range from $-.09/cwt. to $+.11/cwt, with an
average of $,01/cwt. -

To illustrate the importance of basis in estimating target
prices, refer to the '"T'" accounts in Chapter II. With a basis estimate
of $.50/cwt. for iced broilers, a future net profit margin of $.46/cwt.
can be locked in. But suppose the basis estimate was $0.0/cwt., there-
fore, the future net profit margin would be $-.04/cwt. Assume that the
hedging strategy was, hedge if the expected net profit margin (ENPM) is
greater than zero. As a result, the integrator would not hedge and as
a consequence, he would eventually lose ?.9 cents per pound., In the

broiler industry where every fraction of a cent is important, the ac-

curacy of the basis estimate becomes crucial.




$/cwt.

Futures price
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Figure 3. Theoretical basis pattern for a non-storable
commodity.




-50-

The basis is the price of a cash commodity in relation to the
nearby or dominant future. For example: If in February the corn basis
is 2 over, this means that the cash price of No. 2 yellow corn is 2
cents more than the March futures since a February contract is not
traded. Statements of basis can be modified by location. For example,
one can say that the Salisbury, Maryland basis is 10 under, thereby
designating a location different from the delivery point but again re-

ferring to the nearby futures,

Basis Estimates for Corn

Since all birds marketed are on feed for approximately eight
weeks, a particular method of calculating the basis for corn was used
in calculating targeﬁ prices. A given lot of birds marketed during the
first week of March consume corn that was bought in January and Febru-
ary. The hedging strategy will be such that if the integrator wants
to hedge in a March profit margin he will sell March broilers and buy
March corn and soybean meal futures contracts. Birds eat approximately
25% of the total corn consumed during the first four weeks and 75% dur-
ing the last four weeks., To calculate a basis to be used in computing
a target price for corn and hence calculations of a future net profit
margin for March, a monthly basis was calculated by subtracting the
average monthly March futures price from the January cash price during
the month of January. This basis was then weighted by multiplying it

by 25%. Added to this figure was the March futures price relative to

the average monthly February cash price weighted by multiplying that

basis by 75%. The basis during February should be weighted heavier
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than the January basis since most of the corn is purchased and consumed
during the month of February. More specifically, in equation form, the

weighted basis estimate is:

o , = . - FP, WI.] + [(CP, - FR, WT
(1) By = [(CRy_, = FB, ,) x L] + [(CP, ;- FRy ;) x VI,]
where:
B, = the weighted corn basis for birds to be sold in the jth
J month, :
CP,_2 = the average monthly cash price of corn during the first
] month of feeding the birds marketed in month j,
FP,_2 = the average monthly futures price of the nearby futures
] contract during month j-2,
WT1 = the percentage of total corn consumed during the first
month of feeding the birds marketed in month j,
CP,_1 = the average monthly cash price of corn during the last
J month of feeding the birds marketed in period j,
FP,_1 = the average monthly futures price of the nearby futures
contract during month j-1, and
WT2 = the percentage of total corn consumed during the second

month of feeding the birds marketed in month j.
To calculate a March corn basis, cash prices are compared to the March

futures for corn:

BMar. = [(CPJan. - FPJan.) X .25] + [(CPFeb. - FPFeb. x .75]

To calculate an April corn basis, cash prices are compared to the May

futures for corn:

Bypr. = [(CP,,, = FP ) x .25] + [(CB, - FB, ) x .75]

This method was used to calculate the basis each month for the years
1969-1975,

Equipped with historical basic patterns, the next step was to es-

timate a corn basis that will actually be used to calculate the target




prices for corn. Although we already know the actual basis figures for
each month, we cannot use these basis figures to calculate the target
prices. For example, during 1970, we might want to predict a future
net profit margin in 1971. To do this, we need to compute a basis that
will prevail in the‘future. A three-year moving average was used to
compute the basis estimates. This method was used primarily for two
reasons. First, there seems to have been a structural change in the
basis patterns over the last five years - the basis remains positive as
the harvest season approaches during the years 1970, 1971, and 1972,
while during the last three years observed, the basis became negative
as the harvest season approached. A five-year moving average would
weight the earlier years with relatively stable economic conditions
with the generally unpredictable years of 1972, 1973, 1974, and 1975.
The actual weighted monthly corn basis of 1969 was used as an estimate
for 1970, An average of the weighted basis by months of 1969 and 1970
was used to compute an estimate for 1971. The dashed lines in Figures
4 and 5 show the monthly basis estimates compared to the actual basis.
The basis estimates normally overestimate the actual basis fig-
ures. An overestimation of the basis would mean that the target price
used to calculate the total cost of corn fed to a given lot of birds
was higher tﬁan the actual cost. Hence, if a future corn cost was
locked in with a hedge, and the basis was overestimated, the actual
profit margin attained would be higher than the margin originally lock-
ed in. Therefore, it would be considered more conservative to overes-

timate the basis than to underestimate the basis. Table 9 indicates

the performance of the basis estimates. A positive number indicates
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Table 9. Average monthly and yearly errors in the basis estimates
for corn.

Month 1970 1971 1972 1973 1974 1975
------------------------- ¢/bu, ===m-mmmmmee oo

Jan. 6.0 4,0 1.0 14.0 26.0
Feb. 11.0 7.5 -2.0 10.0 18.0
Mar. -4,0 7.0 5.0 2.0 14.0 15.0
Apr. -3.0 10.5 6.0 -1.0 20.0 18.0
May -1.0 6.5 5.0 0.0 14.0 17.0
June -1.0 1.5 4,0 . 6.0 10.0 13,0
July 0.0 7.0 -2.0 24.0 -3.0 12.0
Aug. 5.0 3.5 3.0 17.0 2.0 -3.0
Sept. 13.0 -3.5 2.0 35.0 7.0 11.0
Oct. 19.0 -7.5 2.0 36.0 -5.0 18.0
Nov 1.0 4,5 0.0 23.0 16.0 12.0
Dec 1.0 4.5 -3.0 19.0 32.0 10.0

Avg.

Basis

Errors 2.75 4,25 2.79 13.33 11,75 13.92




an overestimation and a negative number indicates an underestimation of
the actual basis figures. If, a basis estimate for corn is in error by

24¢/bu., it will effect the actual profit margin from hedging by a

4vl+

'+

1/2¢/1b. The annual averages indicate that the basis estimates con-
sistently overestimated the actual basis figufes. During the 1970-72
period, the error in estimating corn basis was so small it had no ap-
preciable impact on the profit margins being locked in. However, dur-
ing 1973-75, the average error éf 13¢ per bushel meant that the profit

margins were consistently being underestimated by about 1/4¢ per pound.

Basis for Soybean Meal

The relationship of cash and futures prices for soybean meal is
not based on the theory of the carrying charge as in the case of corn.
Usually very little meal is stored. It is ordinarily shipped directly
from the manufacturing plant to feed mills for blending into mixed
feeds,

Basis patterns for any commodity depend on grade, the point of
delivery, and the time of year. The contract grade for delivery on fu-
tures contracts is 447 protein soybean meal in bulk. All prices for
delivery on futures contracts of soybean meal shall be basis free on
board cars Decatur, Illinois,

The Decatur, Illinois (f.o.b.) price for 49% protein soybean plus
transportation cost from Decatur to the Eastern Shore, Maryland was
used as the cash price in determining the basis. Freight cars were

supplied by the Penn Central Transportation Company. The applicable




rate used for the transportation of meal is the E-772-G tariff (150,000
1bs, - minimum weight).
The same procedure was used in calculating the basis for soybean
meal as was used for corn. More specifically, the equation is:
B, = [(CP,
J [ J-

- FPy ) x WI;] = [(CP, ;- FP, 1) x WI,]

2 1

where:

B, = the weighted soybean meal basis for birds to be sold in
J the jth month,

CP, = the average monthly cash price of soybean meal during
the first month of feeding the birds marketed in month j,

FP, = the average monthly futures price of the nearby futures
contract during month j-2,

WI, = the percentage of total soybean meal consumed during the
first month of feeding the birds marketed in month j,

Cp, = the average monthly cash price of corn during the last
month of feeding the birds marketed in period j,

FP, = the average monthly futures price of the nearby futures
contract during month j-1, and

WI,, = the percentage of total soybean meal consumed during the
second month of feeding the birds marketed in month j.

The same method that was used to calculate the basis estimates
for corn was used to compute basis estimates for soybean meal., Each
lot of birds consumes approximately 307 of the total soybean meal ra-
tion the first four weeks of feeding and 70% the second four weeks of

feeding, therefore, WI., = .3 and WT2 = ,7. The dashed lines in Fig-

1
ures 6 and 7 show the estimated basis figures and the solid line indi-
cates the actual basis figures. In the first three years, the basis
estimates generally overestimated the actual basis figures and were

relatively accurate. Table 10 indicates the degree by which the basis

estimates overestimated or underestimated the actual basis figures. A
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Table 10. Average monthly and yearly errors in the basis estimates
for soybean meal.

Month 1970 1971 1972 1973 1974 1975
-------------------- S/ton == e

Jan. -1.00 1.50 5.31 -23.67 -22.08 11.18
Feb. -4.83 5.66 7.33 -36.67 -9.93 7.88
Mar. -10.08 3.17 2.48 -29,36 -3.76 -1.62
Apr. -6.98 1.15 .64 -31.09 9.03 -1.97
May -4.20 -.43 -.24 -29.29 4,44 -3.42
June -3.08 -1.53 -1.02 -40.91 13.53 -6.89
July - -.49 -.85 -.67 -56.54 17.36 -7.40
Aug. -2.74 2.28 . -2.16 -35.72 19.70 -8.05
Sept. -2.81 4.50 -2.15 -23.88 7.07 5.86
Oct, .40 6.40 -4.,80 -15.76 13.16 -2.66
Nov. - .84 6.17 -6.57 -10.46 10,48 -4.50
Dec 2.71 7.24 -10.65 -20.64 6.87 -.97

Avg°

Yearly

Error -2,61 2,94 -1.04 -29.50 5.49 -1.05
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positive number indicates an overestimation and a negative number indi-
cates an underestimation. If a soybean basis estimate is in error by Ay
20 dollars per ton, it will affect the profit margin by + 1/2¢/1b.
Table 10 indicates that, except for 1973, the three-year moving aver-
ageﬁméthod of estimating basis was very accurate., In 1973, the short-
age of fish meal and government price freezes temporarily interrupted
normal basis patterns, therefore considerable error exists in esti-
mating the 1973 basis for soybean meal. These errors are in the magni-
tude of $30—§O pef ton underestimation, which means actual profit mar-

gins per bird were overestimated by 1/2 to l¢ per pound in 1973.

Basis Estimates for Iced Broilers

All broilers processed were assumed to be USDA Grade A and sold
in the New York City market., Therefore, the cash price used to calcu-
late the basis was the final negotiated weighted average prices for
truckload sales of ready-to-cook iced broiler-fryers delivered to the
New York City market. The specifications of the broiler futures con-
tract state that the grades for delivery on futures contracts shall be
whole, ice-packed, eviscerated, ready-to-cook broiler-fryer chickens
USDA Grade A. [1] All prices of broiler futures contracts shall be
basis regular delivery plant in seller's truck with freight to Chicago,
Illinois. Essentially we are calculating a basis by subtracting a fu-
tures price tied to the Chicago cash.market from the New York City
cash price. More specifically, in equation form basis was calculated

as follows:

B,, = CP, - FP,, i=1, 4 i=1, 12
ij j ij




-62-

where:
Bij = basis for the ith month on the jth week,
CPj = N.Y.C. cash price for iced broilers for the jth week, and
FPij = average weekly futures price of the nearby ith option

month on the jth week,

The basis for poultry and other livestock is quite unpredictable
except during the delivery month. Theory suggests that a primary eco-
nomic force which pushes the futures price and the cash prices together
at the par delivery point is the threat of delivery. Theory also sug-
gests that the difference between the cash prices in Chicago and N.Y.C.
will not exceed the cost of transporting broilers between the two lo-
cations. Smith and Jones [8] stated that the N,Y.C. cash price aver-
aged $.67 per hundredweight above the Chicago cash price for the years
1968-1973, Figure 8 illustrates the fluctuations from month to month
of the difference between the cash prices of the two markets. Since
the broiler futures contract is tied té Chicago cash price, these week
to week fluctuations between cash prices in Chicago and N.Y.C. indicate
that the N.Y.C. broiler basis will fluctuate widely. The spread be-
tween the high and low N.Y.C. cash price for a given month is compared
to the spread between the high and low basis in N.Y.C. for the same
month in Table 11, The basis fluctuates over a larger range than cash
price, and frequently, there are no consistent patterns between the
cash and basis ranges from year to year. A priori, the basis was ex-
pected to be more stable than cash prices during delivery months since
the basis is a difference between cash and futures prices which should

move up and down together during the delivery month. Since no weekly -



-63-

SL61

L1nr cuef Linr ‘uer Ainp ruep Linp ‘uep L1ng ‘uef

‘6L61-1L61

YvL61

€L61

cL6l

‘s137101q padl V ape1y 103
o3ed>1y) pue "D'X‘'N U23MI2Q S3JU31313Tp ©d1ad oyEsaJoym ATYIUOK

TL61

°g aan31y

____q_uq—__

—_J—__—_.A—d_

ANLIR SR LN LN

..____.__u—

-—-—-—_J

o8e51YD
o08e01YD

> "D'A'N -
<TOTA'N +

(z7e)

0°¢g-

A

0°¢

¢

0°¢

punod 1ad s3jua)




Table 11, Spreads between the high and low N.Y.C. cash prices and the
high and lgw basis figures for each month for the period
1969-1975.

Month 1969 1970 1971 1972 1973 1974 1975
-------------------------- ¢/1b, mmmmmm e e e e

Jan. 1.16 2.47 1.14 3.33 .45 10.47 4.03
.40 2.55 2.49 3.12 3.10 10.58 3.37

Feb. 1.63 1.08 3.25 .13 7.42 8.09 3.98
.33 .93 2.17 .30 1.87 8.97 3.74

Mar. .90 3.71 2.10 1.87 6.64 3.68 2.31
1.52 2.73 2.70 1.35 5.49 4.03 2.78

Apr. 1.32 2.17 3.25 1.11 2.25 2.89 1.47
1.12 2.88  2.34 2.01 2.12 3.87 1.66

May 3.18 3.07 3.59 2.17 4.37 4.62 4.11
2.51 2.88 2.84 1.88 5.78 4. 02 1.41

June 1.75 2.13 1.11 1.72 3.94 441 3.55
82 1.80 .89 1.42 5.52 5.63 1.86

July 5.34 3.21 447 3.85 5.59 3.61 4.20
4.36 1.54 3.57 2.20 9.00 4.99 6.58

Aug. 2.27 3.68 1.09 3.36 19.83 2.91 8.04
5.11 3.59 2.26  4.93 16.15 3.56 9.61

Sept. 1.18 4.84 .99 .08 14.05 6.93 2.74
4. 45 5.00 .95 1.78 6.28 19.08 7.98

Oct. 2.56 2.32 2.28 2.45 5.19 4.15 3.72
2.05 2.71 2.45 2.48 6.42 3.67 4.45

Nov. 1.83 4.70 1.23 11 6.33 1.77 6.24
2.75 2.08 2.17 2.28 9.53 2.95 5.10

Dec. 3.05 6.42 2.63 4.01 7.36 8.00 9.52
3.35 6.44 3.95 3.75 6.79 7.31 8.77

%The top figure is the spread between the high and low cash
prices for broilers while the lower figure indicates the spread be-
tween the high and low basis figures.
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patterns over the years were discernible, actual monthly basis figures
for the last seven years were computed (Table 12),

Although there are wide swings in the basis figures for each
month from year to year, definite patterns exist that can aid in pre-
dicting a basis to be used to calculate target prices. For example,
note that for each year studied, the December basis is always negative,
A December broiler futures contract does not exist; therefore, the ba-
sis was calculated by subtracting the January futures from December
cash prices., Since broiler prices are normally weak during the holiday
season and generally pick up in January, a negative basis exists. For
the months July, August, September and November, a consistent pattern
of positive basis figures occurred except in three instances. Also,
with the exception of 1969, the monthly basis for May showed consistent
negative figures.

To emphasize the N.Y.C. basis fluctuations, a daily basis was
computed. The daily futures price of the nearby contract month was
subtracted from‘the daily cash price for dressed Grade A broilers in

N.Y.C. as quoted in the Wall Street Journal. The cash prices are for

less than truckload lots of broilers. Figures 9 through 20 show the
daily basis for each month over a six year period. These basis charts
are designed so that the basis is measured in cents per pound on the
vertiéal axis. The horizontal line signifies a zero basis.

In general, the basis patterns during a futures contract delivery
month differ from the basis patterns of a non-contract month. Basis

patterns of contract months generally approach zero after the first two
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Table 12. Monthly N.Y.C. average basis for RTC iced broilers, 1969-
1975.

Month 1969 1970 1971 1972 1973 1974 1975 Avg.,

-------------------------- ¢/1b, =mmmmmm e
Jan. .91 1.19 .81 -1.57 1.08 -.54 1.50 0.38
Feb, 1.31  -.55 .98 -.01  -2.84 .90 1.94 0.25
Mar. 1.52 .08 .02 .30 -.18 -.47  1.19 0.35
Apr, 1.16 19 -1.77  -1.62 3.26 -.82 -.12 0.04
May 420 =26 -1.01 -1.14  -2.37 -1.17 -.37  -0.84
June .39 -.32 o .12 -.28 -.07 .88 0.17
July 2,29 1.68 2.62 2.28 -1.60 .48  6.94 2.10

Aug. 5.63 1.66 1.11 1.30 2,92 -1.02 2.91 2,07

Sept. 4,27 1.76 2.13 4.10 6.50 .95 3,40 3.30
Oct, 3.61 .73 1.17 3.12 4,97 -.15  5.04 2.64
Nov. 1.54 .80 -1.04 1.32 40 .53  1.89 0.77

Dec. -.77 -.60 -2,79 -1.13  -3.92 -.96 -.50 -1.52
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weeks of trading. This characteristic does not generally prevail dur-
ing non-contract months,

Equipped with the actual basis figures given in Table 12 and ba-
sis characteristics derived from Figures 9 through 20, an integrator
should be able to develop a method of estimating the broiler basis. He
must keep in mind the effect of overestimating or underestimating the
broiler basis on expected profit margins. If an integrator overesti-
mates the broiler basis for a given month, he may be misled into hedg-
ing by computing a high future net profif margin. The integrator may
attempt to lock in a one cent net profit margin, but when the hedge is
lifted, the actual net margin realized may be much less than the margin
originally anticipated. On the other hand, if an integrator underesti-
mates a broiler basis, he may be misled into not hedging when he should
have.

On the assumption that integrators would place a higher cost on
locking in overestimated profit margins as compared to underestimated
profit margins, an attempt was made to compute conservative broiler ba-
sis estimates. That is, the basis estimates try to minimize the number
of times the actual profit margin is overestimated.

Since 1970 is the first year that the hedging strategy will be
tested and the only prior observations of basis are those calculated
for November and December 1969, basis estimates of zero were used to
calculate the broiler target prices for each month in 1970. To calcu-
late the monthly basis estimates for 1971, the lowest actual weekly ba-

sis figures of 1969 and 1970 were used to estimate basis for 1971,

Since basis patterns differ between contract months and non-contract
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months, the following method was used to compute basis estimates. Dur-
ing contract months, the basis generally approached zero after the
first two weeks of trading. Therefore, once a basis estimate was esti-
mated for a contract month, that basis estimate would prevail during
the first two weeks of the contract month, then a basis of zero would
prevail during the last two weeks of the contract month, During a non-
contract month, it was assumed that the computed basis estimate would
prevail during the entire month. For example, when calculating the ba-
sis estimates for January of 1971, the more conservative estimate of
+$.91/cwt. was used as an estimate for the first two weeks of January
1971 and zero was used as an estimate for the last two weeks. There-
fore, the monthly average basis prediction for January of 1971 is $.45/
cwt. (i.e., ($.91 + .0)/2 = $.45). To calculate monthly basis esti-
mates for 1972, the two most conservative actual basis figures were
averaged together, although we have three observations. In order to
calculate the monthly basis estimates for 1973, the three most conser-
vative (or lowest) actual basis figures of the previous four years were
averaged together., This method was developed so that all the data
available could be used to compute a basis estimate since the broiler
contract is relatively new compared to corn or soybean meal. The most
conservative figures were used to insure that the basis estimate would
probably underestimate the actual basis figures. The basis estimates
used to calculate broiler target prices are shown in Table 13. The

" performance of these estimates are given in Table 14. A positive fig-

ure means that the basis estimate underestimated the actual basis while

a negative figure indicates an overestimate. Table 14 indicates that
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Table 13. Monthly average basis estimates for broilers, N.Y.C.

Month 1970 1971 1972 1973 1974 1975

------------------------- ¢/1b, --m-mm e e e m e
Jan. 0 45 43 .03 .15 .07
Feb. 0 -.55 .22 14 -.60 -.30
Mar. 0 .04 .03 .07 .03 -.03
Apr. 0 .10 -.40 -1.06 -.51 -.57
May 0 .04 -.32 - .40 -.60 -.60
June 0 -.07 -.14 .04 -.08 -.07
July 0 .84 .99 1.04 .58 .51
Aug. 0 .83 .69 .68 .87 .60
Sept. 0 .88 .97 1.33 1.53  1.32
Oct. 0 .73 .95 1.67 2.16 2.13
Nov. 0 .40 -.12 .18 .19 .20

Dec, 0 -.77 -1.78 -1.56 -2.15 -1.91




Table 14,

Average monthly and yearly errors in the

for broilers.

basis estimates

Month 1970 1971 1972 1973 1974 1975
------------------------- ¢/lb, = e
Jan. 1.19 .36 -2.00 1.05 -.69 1.43
Feb. -.55 1.53 -.23 -.30 1.50 2.24
Mar. .08 -.02 27 -.25 -.50 1.22
Apr. .19 -1.86 -1.22 4.32 -.31 .45
May -.26 -1.05 -.82 -1.97 -.57 .23
June -.32 .51 .16 -.32 .01 | .81
July 1.68 1.78 1.29 -2.64 -.10 6.43
Aug. 1.66 .28 .61 2.24 -1.89 2.31
Sept. 1.76 1.25 3.13 5.17 -.58 2.08
Oct. .73 44 2,17 3.30 -2.31 2.91
Nov. .80 -1.44 1.44 .22 .34 1.69
Dec. -.60 -2.02 .65 -2.36 1.19 1.41
Average
Monthly
Error .53 -.02 .45 .48 .33 1.93




the basis estimates used consistently underestimated the actual basis

figures except for 1971. During 1975 the estimates dramatically under-
estimated the actual basis figures. This is explained by the sharp and
quick increases in cash prices during the summer months and the in-
ability of the futures contracts to react stride for stride with the
N.Y.C. cash price. The basis estimates overestimated by as much as
$6.43/cwt. and underestimated by as much as $-2.64/cwt. This means
that a hedger may have originally locked in a two cent profit margin

and ended up with a $8.42/cwt. profit or maybe a $-.64/cwt. loss.



CHAPTER V

PROCEDURES FOR COMPUTING EXPECTED
NET PROFIT MARGINS

Introduction

A computer simulation model was developed to compute the future
net profit margins using the corn, soybean meal and iced broiler fu-
tures prices, The model calculates for each day all the available fu-

ture net profit margins for up to nine months into the future for the

years 1970-1975,

Data Requirements

The data needed for the computer simulation model was as follows:

(1) Daily closing futures prices for each available contract
month for iced broilers, corn and»soybean meal for the years 1970-1975.

(2) Monthly basis estimates for corn, soybean meal, and iced
broilers for the years 1970-1975.

(3) Monthly production costs of RTC broilers produced in Salis-

bury, Maryland, and sold on the N.Y.C. market for the years 1970-1975.

Futures Price Matrix

The futures price matrix is 2510 rows by 160 columns. The matrix
contains the daily closing futures prices on the Chicago Board of Trade
for the corn, soybean meal, and iced broiler contracts. The matrix

contains corn and soybean futures prices from January 2, 1969 through

-84
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September 30, 1965, and iced broiler futures prices from August 1, 1969 .
through September 30, 1975.

Although there are 401,600 elements in the futures price matrix,
there are only approximately 30,000 futures prices. The matrix is con-
structed so that each day the closing prices of every available con-
tract for each commodity can be used without 'backing up'" in the pro-
gram. For example, on November 3, 1969 the following closing futures

prices for all the available contracts of each commodity are shown be-

low:
CORN
Date Dec, 69 Mar. 70 May 70 July 70 Sept, 70
11/3/69 $1.18 1.23 1.26 1/2 1.28 1/2 1.24 3/4
SOYBEAN MEAL
Date Dec. 69 Jan. 70 Mar. 70 May 70 July 70 Aug. 70
11/3/69 $69.25 68.75 69.60 70.50 71.50 71,35
ICED BROILERS
Date Nov. 69 Jan., 70 Mar. 70 May 70 July 70
11/3/69 25,77 26.65 27.47 27.55 28.55

Given these data future net profit margins as far out as July
1970, eight months before the actual marketing of broilers, can be com-
puted by selecting the appropriate contracts as explained in Chapter
II.

The model computes future net profit margins daily for up to nine
months in the future for the years 1970-1975. First, the model re-
trieves the correct contracts for a given month, For exaﬁple, to com-

pute a February profit margin, the February iced broiler contract




-86-

price, the February corn contract price, and the February soybean mecal
contract price are selected, 1If a February futures contract does not
exist, the program selects the price of the nearby futures contract.
Once the correct contract months and prices are selected, the program
locates the basis for each commodity for that particular month., The
basis estimates are added to the futures prices to determine the target
prices for each commodity. These target prices are inserted into equa-
tion (2.1) found in Chapter II to determinec the future net profit mar-
gins, The program prints out on a daily basis the profit margins for
the next six to nine months. A sample of the computer print-out is
given in Figure 21. The column on the far left indicates the month,
day, and year. The headings (FEB 70, MAR 70, etc.) indicate the months
for which the future net profit margins are computed., Lines not con-
taining future net profit margins indicate no trading due to holidays
and weekends.

Equipped with the daily future net profit margins, alternative
hedging strategies can be developed and tested. Two essential criteria
are needed when testing a hedging strategy: (1) the hedge placing

policy, and (2) the hedge lifting policy.

The Hedge Placing Policy

The hedge placing policy is essentially the decision of the inte-
grator, The integrator may decide to place a hedge if the future net
profit margin is greater than .25¢/1b. or greater than .50¢/1b, Many
hedging strategies are available. Once a hedging strategy is deter-

mined, the integrator looks at the future net profit margins on a day-
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by-day basis, and when the profit criteria decision rule is met, a
hedge is placed by buying and selling the appropriate number of corn,

meal, and iced broiler contracts.

The Hedge Lifting Policy

To completely hedge a week's broiler production and lock in a fu-
ture net profit margin, 53 broiler contracts, 8 corn contracts and 5
meal contracts have to be traded. One lifts the broiler hedge by sim-
ply buying back 53 broiler contracts each Friday of a given month.

Lifting the corn and soybean meal side of the hedge is not so
simple. For corn and soybean meal, the contracts should be lifted when
the cash commodity is actually purchased. To accomplish this, the in-
tegrator has to know how much corn and soybean meal each lot of birds
(518,135 birds/lot) consumes each week. If an integrator knows how
many bushels of corn and tons of soybean meal a given lot of birds con-
sumes each week, he can calculate when to lift a hedge and how many
contracts to lift, ‘Table 15 indicates that a given lot of birds con-
sumes 5,903 bushels of corn during the first three weeks on feed.
Assuming the integrator buys the corn one week before he actually uses
it, he would actually buy 5,903 bushels during week 0, therefore, he
would 1ift a portion of his eight contracts by selling one corn con-
tract during week 0. This will cover his corn requirements for the
first three weeks. During week 4, a given lot of birds consumes 4,564
bushels of corn which is nearly equivalent to one corn contract. Given
that the integrator will always buy his corn one week before it is ac-

tually fed, he lifts another contract during week 3.
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Once the integrator calculates when and how many corn contracts

to 1ift, he must compute his weighted average future corn price to be
applied to that given lot of birds, When one contract is lifted, the
price is multiplied by .125 since one contract is 12,5% of the eight

contracts hedged. When two contracts are lifted, the futures price is

mul tiplied by .25. An example is given below,

Futures price of

Week corn on day of Weights Weighted
lifting contracts prices
($/bu.)
0 2.50 125 .31250
1
2
> 2.55 .125 .31875
“ 2.60 .125 .32500
> 2.65 .125 .33125
6 2.70 .25 .67500
! 2.75 .25 .68750
8

Weighted average corn futures price $2.65/bu.

When lifting the corn hedge at the above dates and prices, the
weighted average corn futures price. is $2.65/bu. This price is then
compared to the corn futures price on the day the hedge was placed to
determine whether profits or losses were realized in the futures mar-
ket. Profits made on the corn futures transactions are subtracted
from the weighted average cash price for corn fed to the broilers to

be marketed during week 8., Similarly, losses on the corn futures
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transactions are added to the weighted average cash price for corn fed
to the broilers marketed during week 8 to determine a net cost for corn
fed to that given lot of birds.

The same analysis is repeated for soybean meal. Sincé there are
five meal contracts hedged for a given week's broiler production and
one contract is lifted on each hedge lifting date, each soybean meal
futures price is weighted equally. The soybean section of Table 15
indicates when the meal contracts should be lifted for broilers to be
marketed during week 8, To compute the’actual net profit margin from
hedging, equation 5.1 is used:

(5.1) ANPM = NP__ - (NPC f 56 x 1,14) + (NP_. _ > 2000 x .498)

1B SM .
+ 0C/(.74 x .965) + PROC + TRANS - OFFAL

- where:

ANPM = the weekly actual net profit margin realized from hedg-

ing,
NP., = the net price for iced broilers., NP is the cash price
IB . . .
received for broilers plus the futurées price when the
hedge was placed minus the futures price when the hedge
was lifted,
NP, = the net price for corn. NP is the weighted average cash
c . . .
price of corn fed to that given lot of birds minus the
weighted average corn futures price at which the hedge
was placed, and
NPSM = the net price of soybean meal. NP is the weighted aver-

age cash price for soybean meal fetho that given lot of
birds minus the weighted average soybean meal futures
pricc at which the hedge was lifted plus the futures price
of meal when the hedge was placed.

The remaining terms in equation (5.1) were defined in Chapter I1I.

Once the hedge lifting dates are determined, the development and analy-

sis of alternative selective hedging strategies can be investigated.
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With the calculated future net profit margins and the weighted
average cash prices and hedge lifting futures prices, each strategy
couid be analyzed manually for the six year period in about two days.
After the first strategy was analyzed, some of the computations did not
have to be repegted for subsequent strategies so they took less time to
compute., The results of analyzing five different strategies are pre-

sented in Chapter VI.




CHAPTER VI

THE DEVELOPMENT AND ANALYSIS OF
SELECTIVE HEDGING STRATEGIES

Introduction

Before the actual testing of selective hedging strategies, the
ability of the futures market to accurately forecast net profit margins
using the corn, soybean meal, and iced broiler contracts was examined.
Once the selective hedging strategies were developed, each was tested
over a time period of six years, 1970-1976. Approximate hedging costs,
including commissions and in;erest on initial margin money was calcu-
lated to give integrators-and bankers a feel for the amount of capital
required for strategies when three different commodities are hedged
simultaneously. The amount of money required for margin calls due to

adverse price movements was also calculated.

The Development of Selective Hedging Strategies

In order to gain some insight into the selection of hedging
strategies, the ability of the futures market to forecast actual net
profit margins (ANPM's) was examined. Two procedures were used to com-
plete this examipation. First, the difference between the actual
monthly net profit margins (given in Table 8 of Chapter III) and the

|
|
|
\
expected net profit margins (ENPM's) generated by the computer simula- |
\
\
|

=93~
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tionAmodel were calculated to determine whether the ENPM's underesti-
mated, overestimated, or correctly forecasted the ANPM's,

The difference between actual and expected net profit margins up
to eight months -in advance for the years 1970-1975 are plotted on Fig-
ures 22 through 33 for the months January-December. Each line indi-
cates the difference between the forecasted profit margins through
hedging for thét month and the actual cash profit margin for that
month. The ENPM's computed each Friday were summed and averaged to ob-
tain one observation for that month. The daily ENPM's generated could
not be clearly plotted to illustrate the results.

On Figure 22, during the month of August 1969, a profit margin
of .16¢/1b, for the month of January could have been locked-in by hedg-
ing. Since thevactual profit margin for January 1970 was 1.59¢/1b.,
the futures market underestimated the actual profit margin by 1.43¢/1b.
Therefore, negative numbers indicate underestimation of the actual
profit margin, while positive numbers indicate overestimation of the
actual profit margin. The actual cash profit margin for designated
month by years is shown on each figure.

Table 16 indicates whether the ENPM's tend to overestimate or
underestimate actual profit margins in various months. The existence
of bias was determined by counting the number of months the futures
market over or underestimated the ANPM. For the purpose of illustra-
tion, the months of March and July are examined more closely. For each
year in Table 17, the futures market forecast (five months before the
actual marketing of birds), does not accurately forecast actual profit

margins. Instead, the futures market forecast and the actual profit
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Figure 22. Difference between forecasted and actual profit
margins for January, 1970-75.




cents/pound

1970 - 47
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Figure 23. Difference between forecasted and actual profit

margins for February, 1970-75.
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Actual profit margin (¢/1b.)
- 0 1970 0.78
. 1971 -0.84
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Figure 24, Difference between forecasted and actual profit

margins for March, 1970-75,
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-8 Actual profit
margin (¢/1b.)
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1974  =3.70
1975 .49
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Figure 25. Difference between forecasted and actual profit

margins for April, 1970-75.
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Figure 26. Difference between forecasted and actual profit
margins for May, 1970-75.




margins for June, 1970-75.

K
3 7%",——"’
£-2 Tl~ee___ -~
w
4
o
@
o3
=4 -
-5 L
-6
-7 L ;:Actual profit
J margin (¢/1b.)
1970 - .30
-8 1971 1.95
5. 1972 .50
. 1973 =3.59
-9 |- 1974 =3.17
1975 7.75
1 | i ] | | | 1 i
Sept, Nov. Jan, Mar. May
Figure 27. Difference between forecasted and actual profit
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Figure 28. Difference between forecasted and actual profit
margins for July, 1970-75.
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Figure 29. Difference between forecasted and actual profit
margins for August, 1970-75.
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Figure 30. Difference between forecasted and actual profit

margins for September, 1970-75.
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Figure 31. Difference between forecasted and actual profit
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Actual profit
margin (¢/1b.)

1970 -1.93
1971 -1.90
1972 -1.67
1973 -3.81
1974 - .15
1975 5.73
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Figure 32.

Mar. May July Sept.

Difference between forecasted and actual profit
margins for November, 1970-75.

Nov.
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Actual profit margin (¢/1b.)
= 1970 -2.04
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1974 - .41
1975 1.18
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Figure 33. Difference between forecasted and actual profit

margins for December, 1970-75.
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Table 16. Bias in futures market forecast of actual profit margins
by months, 1970-1975.

Month Nature of Bias
January Under
February Under
March Under
April Neutral
May . Neutral
June Over
July Over
August Neutral
September Under
October , Neutral
November Neutral

December Under




Table 17. Futures market five month forecast compared to actual
profit margin for March and July, 1970-1975.
March July
Year August” March December July
Forecast Actual Forecast Actual
------------------------ ¢/lb, =mmmmemm oo
1970 0.17 +0.78 1.20 -0.43
1971 -1.87 -0.84 0.91 2,93
1972 -0.85 +0.36 2,22 1.75
1973 -6.71° +2.44 -5.66 -0.56
1974 5.12 . -4.,16 1.58 -5.35
1975 -2.40 +1.42 -0.67 8.84
#0ctober forecast (future prices not available in August and

September ).
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margin are inversely related with the exception of March 1970 and July
1971. This relationship indicates that the seven month forecast period
is long enough for broiler integrators to respond to expected profit
margins. In other words, if seven months in advance of the actual sale
of broilers a large negative profit margin is indicated by the futures
market, the actual profit margin will likely be less negative or posi-
tive. The reverse is also true. If the futures market estimates a
large positive profit margin seven months in advance, generally the ac-
tual profit margin will be negative. This striking feature suggests
that when selecting hedging strategies, the integrator should place a
hedge when the ENPM's are positive, since the ANPM will generally end
up negative., On the other hand, if the ENPM's are negative, the inte-
grator should refrain from placing a hedge since the actual net profit
margin generally will end up positive.

The second most striking feature of Figures 22-33 is the big
change in profit margins from 1970, 1971 and 1972 compared to 1973,
1974, and 1975. Rapidly increasing corn, soybean meal, and fish meal
prices and price freezes in 1973 set in motion a set of circumstances
which were still being felt in 1975 in the form of widely fluctuating
prices and profit margins. As a result, the futures market tended to
forecast negative profit margins in the future when current margins
were negative., For example, in October, November, December 1972, when
increased feed cost made broiler production very unprofitable, the fu-
tures market underestimated by a wide margin the actual profit margin
for March 1973 (Figure 24). Likewise, in July and August 1973, when

profit margins in broiler production were very favorable, the futures
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market substantially overestimated the actual profit margin of March
1974, This same pattern exists in July (Figure 28).

With the apparent inverse relationship between the'ENPM’s as in-
dicated by the futures market, and the ANPM's, the next logical step
was to investigate in more detail strength of this relationship. To
test this relationéhip, the following model was hypothesized:

6.1) ANPMt = so + 51 ENPMt-i + e

where:

1l

ANPMt actual net profit margin for month t, and

1]

ENPM, _.

5 expected net profit margin for month t during month

t-i where i = 3 - 7.

This model was estimated statistically by ordinary least squares
(OLS) using monthly observations for the years 1970-75. The scatter
diagram of these observations and the estimated relationships clearly
indicated no statistically significant relationship existed between
these two variables. None of the t-test were significant at the 5%
level, and the R2's were all less than 0.10.

Careful observation of Figures 34-38 indicated that the magni-
tude of under and overestimation of profit margins appeared to be re-
lated to actual profit margin levels. Large errors in forecasting ANPM
seemed to be correlated with larger than average negative and positive
profit margins. The original model was reformulated as:

(6.2) ANPMt =§D + 81 (ENPMt_i - ANPMt) + €

A priori, the sign of B 1 is expected to be negative., That is, posi-
tive ANPM's will be underestimated by ENPM's and negative ANPM's will

be overestimated by ENPM's.
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ANPM_ = -0.6683 - 0.7587 (ENPM
(2.06) (-12.83)

t-7

Actual profit margin (¢/1b.)

Figure 34. Expected net profit margin (ENPM) forecasting error
in predicting actual net profit (ANPM) 7 months in

advance, 1970-75.
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Figure 35. Expected net profit margin (ENPM) forecasting

error in predicting actual net profit (ANPM) 6

months in advance, 1970-75.
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Figure 36. Expected net profit margin (ENPM) forecasting error in

predicting actual net profit (ANPM) 5 months in advance,
1970-75.
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Figure 37. Expected net profit margin (ENPM) forecasting error

in predicting actual net profit (ANPM) 4 months in

advance,

1970-75.
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Figure 38. Expected net profit margin (ENPM) forecasting error
in predicting actual net profit (ANPM) 3 months in
advance, 1970-75.
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The scatter diagrams of the data and OLS estimates of equation
(6,2) are presented in Figures 34-38., Most of the observations fall
within the second and fourth quadrants, collaborating the inverse rela-
tionship between magnitude of over and underestimation of ANPM and the
level of ANPM. Fifty-six to seventy-nine percent of the variation in
ANPM's is explained by the equations with the estimate of 81 being sta-
tistically significant at the one percent level in each equation.

These estimated relationships clearly indicate that the futures
market comsistently overestimates negative ANPM's and underestimates
positive ANPM's, This phenomenon exists because 5 - 7 months is a suf-
ficiently long time period to allow integrators to adjust their produc-
tion schedules., Therefore, when ENPM's for seven months into the fu-
ture are positive, integrators expand production with the general re-
sult that ANPM's are smaller positive margins or more frequently nega-
tive. The reverse is also true. Positive ANPM's are usually underes-
timated, On many occasions during the 1970-75 period, 5 - 7 month
forecast of actual profit margins were negative, when in fact the ac-
tual profit margins were positivg. " In fact, the error in direction of
underestimation is considerably larger thén the errors of overestima-
tion. This can be partially explained by the relative ease of cutting
back production when large negative profit margins are expected, there-
fore generating positive profit margins.

This relationship between the ENPM's and ANPM's signals the hedg-
er to place a hedge when the ENPM's are positive because generally a
negative profit will actually be realized, and to refrain from hedging

when the ENPM's are negative.
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The Hedging Strategies

The objective of this section will be to analyze the performance
of alternative profit margin hedging strategies. Six strategies will
be evaluated in terms of average net profit margin and variation in
average net profit margin for a six year period, 1970-1975.

I. The cash market operation - The cash market operation will

serve as a base for evaluating the other profit margin hedging strate-
gies. The monthly profit margins can be found in Table 8 of Chapter
I1I.

II. Hedge if the ENPM 2 .25¢/1b. - The average pfofit margin for

the years 1967 through 1974 was .25¢/lb. The year 1975 was eliminated
from the calculation to determine the historical average profit margin
since it was considered an unusually profitable'year in the broiler in-
dustry.

III. Hedge if the ENPM 2 1.00¢/1b. - The 1.00¢/1lb. criteria was

selected after Strategy II had been analyzed. Using Strategy II, many
months were hedged prematurely. A higher profit margin criteria was
used to take advantage of possible higher ENPM's,

IV. The seasonal hedge - Hedge if ENPM for Oc¢tober 2 .005¢/1lb.,

hedge November if ENPM 2 -1,23¢/1b, and/or hedge December if the ENPM
2 -1.68¢/1b. Each of these profit margin criteria were derived by
taking a seven year average of the average profit margins for each of
these months. This strategy was designed to see if hedging could im-
. prove profit margins in the traditionally low profit months.

V. Hedge if the ENPM for the months January through September

is 2 .25¢/1b., and hedge October if ENPM 2 .005¢/1b., hedge November
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>
if ENPM 2 -1.23¢/lb., and hedge December if ENPM - -1.68¢/1b. This
strategy is a combination of Strategies II and IV.

VI. Hedge if the ENPM for the months January through September

is © 1,00¢/1b, plus the seasonal hedge.

The results of each strategy over the six year period are given
in Table 18. The all cash operation had an average net profit margin
of .38¢/1b. with a standard deviation of 3.77¢/1lb. The net profit mar-
gin for the cash operation ranged from -5,78¢/1b. to +13.54¢/1b. Under
strategy II, the average net profit margin was .81¢/1lb. with a standard
deviation of 2.44¢/1b, Profit margins more than doubled and the vari-
ance of profit margin was reduced by more than half. The reduction in
profit margin variance is 1argely‘a result of eliminating some large
positive profit margins rathér than reducing losses. However, the
yearly average profit margin for each year was positive under strategy
II. On the average, Qhen a hedge was placed, the realized profit mar-
gin from hedging was greater than the unhedged profit margin for that
month., Since negative margins were never locked in, hedging seldomly
resulted in losses greater than unhedged losses. Therefore, overall,
hedging produced higher average net profit margins.

Strategy III generated higher average net profit margins than
strategies I or'II, because the profit margin objective was much high-
er at 2 1.00¢/1b. Thisvstrategy was able to take advantage of higher
iced broiler futures prices, therefore, locking in higher revenues, thus
higher net profit margins. For strategy IV, profit margins were in-
creased slightly over the cash operation, and the variance was reduced.

The futures market for broilers anticipates lower prices in October,
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Table 18. Average net profit margin, variance, standard deviation,
and ranges for six hedging strategies, 1970-1975.
A a Standard Range
Strategy &Sﬁiﬁ% Variance Deviation

' (¢/1b.) Lower Upper
I .38 14.25 3.77 -5,78 13.54
11 .81 5.98 2.44 -5.48 5.74
111 .96 6.35 2.52 -3.40 5.74
v .48 12,71 3.56 -4.16 13.54
\Y .78 5.59 2.36 -5.48 5.74
VI 77 5.42 2.33 -3.40 5.74

aHedging costs have been subtracted from strategies II-VI.
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November, and December, therefore improving profit margins during these
three months is difficult.

Strategies V and VI, the combination of strategies II and IV and
III and 1V, respectively, improved profit margins, but not as much as
strategies II and III, This provides further evidence that locking in
negative ENPM's in an attempt to minimize losses does not seem to work
effectively in the broiler industry.

More details of the results of strategies I-VI can be found in
Table 19, These results show which months were hedged for each hedg-
ing strategy each year. fhe profit margin generated by the all cash
operation was used in calculating the yearly average profit margin.

Table 19 indicates that the margins generated by strategies II-
VI out performed the cash operation for the year 1970, Similar results
were repeated for the years 1971 and 1972. The margins for each strat-
egy were higher than that of the all cash operation. Even in 1973,
when the industry experienced wiﬁdfall profits during the months of
August and September, strategies III, IV, and VI generated higher mar-
gins than the cash operation. During 1974, when the broiler industry
experienced one of the worst years in the history of the industry,
again each strategy out performed the cash operation. During 1975,
when the industry experienced its best year in its history, each hedg-
ing strategy produced greater than or equal to 2.26¢/1b., which would
still be considered a very profitable year, although considerably less

than an all cash operation. -
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Table 19. Monthly net profit margins for six selective hedging
strategies for the years 1970-1975.
Month and Strategies
Year I II IIT v ' VI
------------------------ ¢/1lb, ===mmmmem e
Jan. '70 1.59 1.77 a a 1.77 a
Feb. '70 - 47 -.25 .18 a -.25 .18
Mar. '70 .78 74 1.19 a T4 1.19
Apr. '70 .07 .18 .18 a .18 .18
May '70 .13 .68 .59 a .59 .59
June '70 -.30 .25 .46 a .25 .46
July '70 -.43 2.46 2.60 a 2.46 2.60
Aug. '70 -1.59 2.53 a a 2.53 a
Sept. '70 ~-1.11 2.34 a a 2.34 a
Oct. '70 -1.95 a a a a a
Nov. '70 -1.93 a a ~-.60 -.60 -.60
Dec. '70 -2.04 a a -2.11 -2.11 -2.11
Average
Margin -.60 .39 -.15 -.50 49 -.05
Number of
Months
Hedged 0 9 6 11 8
Avg. Length
a hedge was .
placed (mo.) 0 6.34 7.40 7.50 8.19 7.44

#ndicates no hedge was placed for that month.
gin of Strategy I, the all cash operation, was used in calculating the

.~ average yearly net profit margin.

The profit mar-
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Table 19. (continued)

Month and ' Strategies

Year I II IIT v V' VI

------------------------ ¢/1b, =-----mmemmm oo

Jan. '71 -1.18 a a a a a
Feb., '71 -.12 a a a a a
Mar, '71 b-.84 a a a a a
Apr. '71 -.97 a a a a a
May '71 .92 a a a a a
June '71 1.95 1.17 a a 1.17 a
July '71 2.93 2.94 3.22 a 2.94 3.22
Aug. '71 .49 1.05 1.05 a 1.05 1.05
Sept. '71 .67 1.23 1.63 a 1.23 1.63
Oct. '71 -.24 1.20 1.86 1.38 1.38 1.38
Nov. '71 -1.90 -.85 -.83 -1.28 -1.28 -1,28
Dec. '71 -2.60 a a -2.09 -2.09 -2.09
Average
Margin -.07 .16 .34 .15 .18 .30

Number of
Months
Hedged 0 6 5 3 7 6

Avg. Length
a hedge was
placed (mo.) 0 6.5 5.5 5.3 5.86 5.58

41ndicates no hedge was placed for that month. The profit mar-
gin of Strategy I, the all cash operation, was used in calculating the
average yearly net profit margin.
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Table 19. (continued)

Month and Strategies

Year I I1 ITI v \' VI

----------------------- ¢/1lb, ==—mmmmmmmm e memmm—m—ee

Jan. '72 -.73 -1.36 a a -1.36 a
Feb. '72 46 a a a a a
Mar. '72 .36 .20 a a .20 a
Apr. '72 -2.24 -1.27 a a -1.37 a
May '72 -1,05 -.11 46 a -.11 46
June '72 .50 .86 1.24 a .86 1.24
July '72 1.75 2,55 2,55 a 2.55 2.55
Aug. '72 -.03 2.19 a a 2,19 a
Sept. '72 1.89 2.78 a a 2.78 a
Oct, '72 -.77 a a a a a
Nov. '72 -1.67 a a a a | a
Dec. '72 -2.37 a a a a a
Average
Margin -.33 .13 07 .33 12 .07

e e et e = o = = = = A = - 4 - = - - S = - M e e M M= M S S eSS S e mm eSS S S S

Number of
Months
Hedged 0 8 3 0 8 3

"Avg. Length
a hedge was

placed (mo.) 0 5.87 5.67 0 5.87 5.67

81ndicates no hedge was placed for that month. The profit mar-
gin of Strategy I, the all cash operation, was used in calculating the
average yearly net profit margin,



Table 19. (continued)

Month and Strategies
Year

Number of
Months
Hedged

Avg. Length
a hedge was

placed (mo.) ‘ 4,75 5.31 6.50 4.87 5.56

41ndicates mno hedge was placed for that month, The profit mar-
gin of Strategy I, the all cash operation, was used in calculating the
average yearly net profit margin.
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Table 19. (continued)
Month and Strategies
Year I II ITI v \" VI
------------------------ ¢/1b, ==-mmmmmm oo
Jan. '74 -3.92 2,59  2.59 a 2.59 2.59
Feb., '74 -2.54 4,74 4.74 a 4,74 4.74
Mar., '74 -4.16 4,17 4,17 a 4.17 4.17
Apr. '74 -3.70 4,03 4,03 a 4,03 4,03
May '74 -2.96 2.99 2.99 a 2.99 2.99
June '74 -3.17 .95 1.66 a .95 1.66
July '74 -1.42 1.07 2.38 a 1.07 2.38
Aug. '74 -5.35 -.78 -.03 a -.78 -.03
Sept. '74 -1.09 2.24 2.24 a 2.24 2.24
Oct. '74 -1.44 -.84 -.26 -.84 -.84 -.84
Nov. '74 -.15 1.43 a -.40 -.40 -.40
Dec. '74 -.41 a a 47 47 47
Average
Margin -2.53 1.85 2.00 -2.42 1.77 2.00
Number of
Months
Hedged 0 12 11 3 12 12
Avg. Length
a hedge was
placed (mo.) 0 7.41 7.35 4,33 7.29 6.96

#1ndicates no hedge was placed for that month.

average yearly net profit margin,

The profit mar-
gin of Strategy I, the all cash operation, was used in calculating the
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Table 19. (continued)

Month and Strategies

Year ‘ I II ITI v \' VI

----------------------- ¢/1b, ===mmmmemmmmcmm—em oo

Jan. '75 -.14 a a a a a
Feb. '75 1.06 2.09 a a 2.09 a
Mar. '75 1.42 1.08 a a 1.08 a
Apr. '75 <49 .90 a a 90 a
May '75 2.35 a a a a a
June '75 7.75 a a a a a
July '75 13.07 5.74 5.74 a | 5.74 5.74
Aug. '75 8.04 .95 1.75 a .95 1.75
Sept. '75 9.75 1.35 2.80 a 1.35 2.80
Oct. '75 7.32 4,02 a 3.90 3.90 3.90
Nov. '75 5.73 a a 1.50 1.50 1.50
Dec. '75 1.18 a a -.33 -.33 -.33
Average
Margin 4.90 2.75 3.12 4,14 2.26 2.34

- - - — o= e e - i - - . = o e = G - S Sn . A% % e e e e T M Mm e S Ge M e e e e e em e S eS SY e e am e e e

Number of
Months
Hedged 0 7 3 3 9 6

Avg. Length
a hedge was
placed (mo.) 0 7.35 5.50 6.83 7.67 6.17

#Indicates no hedge was placed for that month. The profit margin
of Strategy I, the all cash operation, was used in calculating the
average yearly net profit margin.




~127-

The Cost of Hedging

An approximate cost of each hedging strategy for each year was
calculated by computing the initial margin money required for each
strategy, commission charges, and interest charges on the initial mar-
gin money. Table 20 indicates the initial margin needed to place all
the hedges for each year, the interest charges on the initial margin,
the commissions, the total cost of the hedge, and the cost of hedging
per pound of broiler meat hedged. The interest charge was computed by
multiplying the average length of time (in months) a hedge was placed
timés‘the monthly interest rate.

Although this study ignores the daily margin calls or daily prof-
its due to adverse or favorable price changes, weekly margin calls and
gains were computed for hedging strategy IT during 1973 when broiler
prices rose to record levels. The weekly margin calls or gains rea-
lized for hedging strategy II were computed by taking the closing
prices for each commodity every Friday.

On February 20, 1973, hedges were placed for the months July,
August, and September of 1973, Table 21 gives the integrator and the
banker an idea of the magnitude of margin calls that may have to be
paid out or profits realized. A minus figure indicates a margin call
while a positive figure indicates profits gained. Note that for six
consecutive weeks from June 22 through August 3, the margin calls
totaled $3,284,482., Although this money was regained during the last
quarter of 1973, the banker and integrator should be prepared to make
margin calls of this magnitude. The margin calls could have been even

greater if a larger number of months would have been hedged.
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Table 20. The cost of hedging for Strategies 1II-VI for the years

1970-1975.
. Initial Interest Commis- Total COSt/}b‘
Year Margin Charges sions Cost of Broilers
& ) Hedged
STRATEGY II
1970 $ 881,566 $ 60,974 $ 78,741 $129,715 . 240
1971 437,762 19,065 57,304 76,369 .200
1972 514,360 19,259 77,569 96,828 .197
1973 1,126,077 36,105 84,207 120,312 . 240
1974 2,364,365 140,159 125,009 265,168 .34
1975 1,059,930 57,650 85,140 142,790 .22
STRATEGY ITI
1970 $ 449,878 $ 27,731 $ 52,494 $ 80,225 .20
1971 370,414 13,650 48,488 62,138 .19
1972 200,720 7,109 30,368 37,477 .19
1973 1,059,107 37,979 79,165 117,143 .25
1974 2,197,085 129,189 116,361 245,550 .31
1975 459,303 18,693 36,894 55,588 .29
STRATEGY IV
1970 $ 138,424 $ 9,120 $ 16,152 $ 25,272 21
1971 235,718 8,418 30,856 39,274 .19
1972 0 0 0 0 0
1973 435,305 19,099 32,770 51,869 .27
1974 664,235 23,009 35,711 58,720 .30
1975 459,303 23,214 36,894 60,108 .29
STRATEGY V
1970 $ 588,302 $ 36,010 $ 68,646 $104,656 .21
1971 437,762 16,375 57,304 73,679 .19
1972 200,720 7,109 30,368 37,477 .19
1973 1,059,107 39,766 79,165 118,931 .26
1974 2,656,940 147,896 140,712 288,608 .37
1975 . 918,606 41,919 73,788 115,707 .30
STRATEGY VI
1970 $ 813,241 $ 55,487 $ 94,893 $150,380 .216
1971 521,947 20,482 68,324 88,806 .190
1972 514,360 19,259 77,509 96,828 .200
1973 1,126,077 37,055 84,207 121,262 .248
1974 2,656,940 154,987 140,712 295,699 .384

1975 1,287,250 73,030 107,844 180,874 .190




Table 21.

Value of weekly margin calls or gains for
August, and September 1973.

hedging July,

Week Ending

Value Due to
Price Changes

Week Ending

Value Due to
Price Changes

2/23/73
3/2/73
3/9/73
3/16/73
3/23/73
3/30/73
4/6/73
4/13/73
4/19/73
4727773
5/4/73
5/11/73
5/18/73
5/25/73

6/1/73

$-642,540
916,034
194,096
74,060
-662,731
158,216
165,761
111,733
-131,825
77,785
-350,236
110,284
-194,967
395,298
78,416

-175,658

6/15/73
6/22/73
6/29/73
7/6/73

7/13/73
7/20/73
7/27/73
8/3/73

8/10/73
8/17/73
8/24/73
8/31/73
9/7/73

9/14/73
9/21/73
9/28/73

Net Gain or
(Loss)

$ 219,846
21,832
-130,137
-527,193
-470,424
429,109
-926,019
-801,600
523,626
420,324
290,930
268,239
-9,252
28,331

190,112

(61,202,299)
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Summary and Conclusions

The resﬁlts of this research have indicated that in the long run,
profit margin increased and profit margiﬁ variance was reduced by fol;
lowing the given hedging strategies. The primary cause of these re-
sults lies in the ability of the futures market to forecast actual net
profit margins. By setting positive profit margin objectives, hedges
were placed for months when actual net profit margins generally turned
out to be negative, and hedges were not placed for months when the
ANPM's generally turned out positive, Except for strategy IV (the sea-
sonal hedge), each strategy more than doubled the net income of the all
cash operation and reduced the variance of income by more than 50%.

The cost of hedging measured in ¢/1lb. of broiler meat hedged
ranged from .19¢/lb. to .38¢/1b. If the total cost of hedging as in-
dicated in Table 20 were spread over the total pounds of broiler meat
produced in each year, the cost of hedging would generally be much
less. The figures given in Table 22 can be subtracted from the net
income of each strategy for each year to determine the actual net in-
come after hedging costs. Considering the additional incomes from the
given hedging strategies, the cost of hedging is relatively minimal.

There are an infinite combination of hedging strategies available
to the integrator. The integrator must carefully select his profit
margin objective. If he sets his objectives too high (i.e., hedge if
the ENPM 2 2.00¢/1b.), his objective may never be reached. If the ob-
jective is set‘too low, the integrator may miss the opportunity of
taking advantage of increasing iced broiler future prices. A strate-'

gy such as, hedge if the ENPM 2 .25¢/1b. and the five-day moving aver-
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Table 22. Cost of hedging per hedging strategy (total cost of hedg-
ing > total amount of lbs. produced per year).

Year Strategies

I II IT1 v \Y VI

------------------------- ¢/1b, ===m=mmemmmm oo
1970 0 .180 .10 .033 .13 .195
1971 0 .099 .08 .051 .09 .115
1972 0 .125 . 048 .0 . 048 .125
1973 0 .156 .15 . 067 .15 157
1974 0 .34 .31 .076 .37 . 384
1975 0 .18 .07 .078 .15 .235

qBroiler production = 76,960,000 1lbs./yr.



age of ENPM's has turned down may prove to be beneficial. A strategy

of this sort would enable the integrator to possibly lock in higher
profit margins by taking advantage of steep upward trends in the

broiler futures prices or declining corn and soybean meal prices.

Future Research

The concept of locking in profit margins by hedging inputs and
outputs simultaneously can be applied to other agricultural enter-
prises. Possible research directly paralleling this study could be
applied to the shell egg industry whereby profit margins could be lock-
ed in by buying corn and soybean meal futures contracts, and simul-
taneously selling shell egg futures contracts, which are traded on the
Chicago Mercantile Exchange. The concept could be extended to a hog
operation, by buying corn and meal futures contracts, thus locking in
a portion of the feed costs, and selling live hog futures contracts
thus locking in revenues. A feedlot operator could lock in a major
portion of His costs by buying feeder cattle and corn futures contracts

and locking in a selling price by selling live cattle futures contracts

simultaneously.




[1]
[2]

(3]
[4]

(5]

(6]

(7]

(8]

[9]

REFERENCES

Board of Trade of the City of Chicago. Rules and Regulations,
March 1, 1974.

Hieronymus, Thomas A, Economics of Futures Trading for Commercial

and Personal Profit. Commodity Research Bureau, Inc., 1971.

Johnson, D. A. '"The Use of Live Steer Futures Contracts and the
Affect on Cattle Feeding Profit.'" Unpublished Master's the-
sis, Kansas State University, 1970, Manhattan, Kansas.

McCoy, John H. and Robert V, Price, Cattle Hedging Strategies.
Agr. Exp. Station Bulletin 591, Kansas State University,
August 1975,

Myers, L. H., Joseph Havlicek, Jr. and P. L. Henderson. Short-
term Price Structure of the Hog-Pork Sector of the United
States. Purdue University Agr. Exp. Station Res. Bul. No,
855, February 1970,

Purcell, Wayne D., Terry M. Hague, and David Holland. Economic
Evaluation of Alternative Hedging Strategies for the Cattle
Feeder. Oklahoma State University Agr. Exp. Station Bulle-
tin B-702, September 1972,

Schaefer, Henry Hollis. '"The Determination of Basic Patterns and
the Results of Various Hedging Strategies for Live Cattle
and Live Hogs.'" Unpublished Ph.D. dissertation, Iowa State

University, 1975.

Smith, R. C. and H. H, Jones. Hedging Iced Broilers in Delaware.
Research Bulletin 411, Agr. Exp. Station, University of
Delaware, Newark, Delaware, June 1974,

Working, Holbrook. 'The Theory of the Price of Storage,"
American Economic Review, 31 (December 1949) 1254-1262.

-133-




APPENDIX A

METHOD OF COMPUTING THE COMPOSITE RATION

-134-




APPENDIX A

METHOD OF COMPUTING THE COMPOSITE RATION

The composite ration was computed by weighting the rations fed
to the birds each week by the percentage of total feed consumed in a
given week (Table A)., An example is given below to illustrate the
procedure. The average amount of corn per ton of composite ration for
the 8-week production period was 1138.488 1lbs. The same procedure was
used for each ingredient. The composite ration is given in Table 6 in
Chapter III.

The reasons for computing a composite ration are twofold., First,
a fixed ration had to be developed to compute a total cost of feeding
broilers. It was stated in the beginning of Chapter III that the feed
costs were divided into three parts, the cost of corn, soybean meal,
and other ingredients. To compute the weekly net profit‘margins,
prices for corn and meal were changed weekly, while the cost of the
other ingredients were changed quarterly for the years 1969-1972 and
monthly for the years 1973-1975. An actual fixed ration cost was com-
puted by multiplying the amount of an ingredient used in the composite
ration by the cost per pound of that ingredient. The sources and
prices for each ingredient used in calculating the fixed ration can be

found in Table B,




Table A. Method of computing composite rations.
Week PeggiziaEZezfa X Ration Lbs. of Co?n/ Tiﬁ?%iﬁﬁh
Consumed No. Ton of Ration Consumed
1 2.2 1 1056 23.232
2 4.8 1 1056 50,688
3 8.1 1 1056 85.536
4 11.2 2 1101 123.312
5 13.8 2 1101 151.938
6 17.5 3 1146 200.550
7 19.6 3 1146 224.616
8 22.8 4 1222 278.616
1138,488

a . .
Broiler integrator,
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The second reason for computing a composite ration was to estab-
1ish conversion factors for the corn, meal, and fixed ration. The
conversion factor is essentially the rate at which an ingredient can
be converted into a pound of live broiler meat. This study assumes a
2.00 feed conversion rate. »Therefore, the conversion factors for

corn, meal and fixed ration were calculated as:

CCF = (percentage of corn in composite ration x feed conversion
ratio.,)
where:
CCF = corn conversion factor.

Hence, CCF = (.57 x 2.00) = 1.14,

SCF = (percentage of soybean meal in composite ration x feed
conversion ratio.)
where:
SCF = soybean meal conversion factor.
Hence, SCF = (.25 x 2.00) = .5,
FRCF = (percentage of fixed ration in composite ration x feed
conversion ratio.)
where:
FRCF = fixed ration conversion factor.

Hence, FRCF = (.18 x 2.00) = .36. The fixed ratio conversion factor
is incorporated in the fixed ration costs given in Table C of this

appendix.
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APPENDIX B

COST OF TURKEY AND CHICKEN PROCESS ING?

Based on Live Weights
Compiled by
Dr. R. Lewis Wesley, Professor and Extension Project Leader
Food Science and Technology, VPI&SU
October 24, 1975

Turkeys Chickens
Labor v o ¢« ¢ o o 6 0 o o o e 3.00 2.50
Facilities & equipment . . . 2.00 2,00
Interest on investment . . o .50 .50
Taxes & insurance . « « o o » .50 .50
Utilities
Electricity
Water
Sewerage b
Fuel « & ¢« o o o o o o o o 75 1.25
Grading & inspection”™ . . . . .25 .10
Packaging materials . . . . . 2.50 1.50
Administrative & sales . . . .50 .30
Miscellaneous . « « o« o « « & .50 40
Total o v o o o o o o & 10.50°¢ 9.05°

8These figures are based on the assumption that the chicken
plant processes about 50,000 birds/8 hour shift. Average broiler
weights are 3.5 lbs, dressed; and turkey plant processes about 20,000
birds/8 hour shift. Average turkey weights are 15 lbs. dressed. All
above information is based on average costs/lb. in Virginia: cost
range for turkeys is 9.2 to 11.50, and cost range for broilers is 7.4
to 9.10.

bUtilities for the broiler plants are somewhat higher since in-
cluded is the cost of establishing and operating waste treatment fa-
cilities. Final effluents are discharged directly into receiving
streams,

“These figures include all costs, beginning at the growing fa-
cility (includes live-haul), and into the cooler (polyethylene bag).
Shipping department costs are not included.
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AN ANALYSIS OF PROFIT MARGIN HEDGING STRATEGIES

IN THE BROILER INDUSTRY

by

Neil P. Shapiro

(ABSTRACT)

The focus of this study on hedging strategics differs from pre-
vious studies in four major ways: 1) both costs and selling price are
simul taneously hedged, 2) profit margins are computed daily for up to
nine months into the future, 3) hedges can be placed five to six
months in advance of production, and 4) production costs and profit
margins are computed on a weekly basis.

Weekly RTC iced broiler production costs were estimated using
weekly changes in corn and meal prices and monthly changes in other
feed costs, pfocessing costs, transportation and offal value. Weekly
production costs were compared to weekly N.Y.C. wholesale broiler
prices to determine profit margins. These estimated weekly profit
margins served as a benchmark for evaluating alternative hedging
strategies,

Expected future monthly net profit margins (ENPM) using futures
prices ana basis estimates for corn, meal, and iced broilers were es-
timated daily using the production cost formula. The daily ENPM were
analyzed to determine their ability to forecast actual profit margins.

The ENPM's were poor predictors of actual profit margins. They



demonstrated seasonal biases and substantial over and under estima-
mation of actual margins. Forecasted and actual profit margins varied
inversely, so positive profit margins were locked in, while negative
profit margins were not.

Five hedging strategies were developed based on the relationship
discovered between expected and acfual profit margins. Over the time
period 1970-1975, these strategies doubled profit margins and cut

profit margin variation substantially.



