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CHAPTER 1: INTRODUCTICN

For many years the livestock producer has faced a
variable orice structure, He seldom knnuws the
price he will receive for his livestock when he puts
them into the feedlot. Throuah hedging, the futures market
offers him an onnortunity to establish, within relatively
narrow limits, the price he will receive for his livestock
before he places them on feed or at any time durinn the
feeding nerind. But, this opportunity creates a decision

problem for the feeder: he must select a hedoino strateny.
Cbjectives

The objectives of this study are: a) to develoo a
framework for defining and comparino hedaoinn strategies,
b/ to test selected hypotheses concerninn the level and
variability of the cash-futures price difference (basis),
c) to use the results of the basis analysis to formulate
alternative hedoinn strategies that may be used by Ilowa
livestock feeders, and d) to use simulation analysis
to compare the mean and variability of net returns

from alternative hedninn stratenies.



Prneedure

The followinao procedure will bhe used to achieve the
above objectives., First, the components of a hedaina
strateqy will be specified., Second, the cash-futures
price difference (basis) will be analyzed by use of
reaqression analysis, Third, five separate hedqginn
stratenies, apnlicable to typical midwestern feedina
systems, will be developed. In two of these strateanies
results from the analysis of the basis will be used to
formulate decision criteria. Fourth, comouter simulation
mndels will be used tn nenerate results for the hedoinn
stratenies, Fifth, the hedoino stratenies will be com-
pared by comnarinn the mean and variance of the net

price from each strateny.
Outline

In Chanter II the component decision ornoblems for a
hedaino strateny are snecified and discussed., In Chanter
III the discussion focuses on three orevious studies in-
volving livestock hedoinn, Two of these studies analyze
various hedoinng stratenies for cattle; the third study
analyzes hedoinn stratenies for hons. A descrintion of the
feeding systems used, and the develnnment of the hedaino
stratenies are included in Chanter IV, Chapter V contains

an analysis of the basis and the calculation bF the



target price while Chapter VI contains a descriotion

of the simulation model that was used to test the
stratenies., The results of the analysis of the hedoina
strategies are presented in Chanter VII.

The scooe of this research is limited to only five
hedging stratengies and three feeding systems; these
obviously represent only a samole of the possible hedaina
strateqies and feedinn systems. This study does not
include an analysis of the proportion of a feeder's
livestock he should hedge, or an analysis of risk versus
expected return in fulfilling the hedoer's objectives,

There are several major differences between this
research and previous research concerning livestock hedoino
strateqgies., First, the hedging strategies that are
developed here are more nearly aoppronriate for Corn Belt
feeders. Second, daily price data are used, The use of
daily data permits more accurate calculation of the
hedoginn costs and the maximum maroin that the feeder needs
to maintain his hedge. The maximum margin is imoortant
Qecause it indicates the feeder's canital requirements.
The use of daily data also allows the testing of a
mechanical strateqy. Third, we will nresent more meaningful

criteria for making decisions regardino the placinn of a

hedge,



CHAPTER 1I: THE HEDGING STRATEGY

Because the main task undertaken in this dissertation
is to develoo and compare hedgino strategies, we need to
define the term "hedging strateoy"., A hedoing strateqgy
is a set of rules for making decisions. It should include
a rule or procedure for making each of these decisions:

a) whether or not to place a hedoe,

b) which contract to use in placinn the hedos,

c) when tn olace the hedoe,

d) what prooortion of the livestock to hedne,

e) how to 1lift the hedne,

f) when to lift the hedoe, and

n) whether and when tn replace the hedne,
Alternative hedqinn stratenies emnloy alternative rules

or procedures fnr makinn one or more of these decisinns,
Whether nr Not to Place a Hedqge

Consider first, rules a livestock feeder may use to
decide whether or not to olace a hedne. Assume that the live-
stock feeder has already decided to nlace livestock on feed,
In deciding whether or nnt to place a hedne most producers
will nrobably want to consider the exnecteﬁ orice and the
variability of orice both with and without a hedne, Thus a
hedaoinn strateay should incorporate orocedures for estimating

and comparing expected prices with and without a hedoe.



it mioht also incorpnrate pnrncedures for comparing orice
risk under the two alternmatives, It should also contain
information abnut the pronducer's risk nreferences, Finally
it should provide a rule for usino this infnrmation to
make a decisinn,
Target price

In order to compare the expected orices with and
without a hedne we first need to estimate the price with
a hedge. The estimated orice with a hedoe is termed the
"target price".

Because there are two ways tno 1lift a hedge, the target

price is the hingher of two price estimates; one for delivering

on the contract and one for offsettinn the contract and
marketina locally., The estimated at-farm orice the feeder
receives if he delivers on the contract is egqual to the
futures contract sellino orice minus the hedaoino cost

minus the cost of deliverino on the futures contract:

A A A

(2,1) Pp = FPg - LMC - ADC - At
where:

A

PD = estimated at-farm price with delivery.

FPS = futures sellinag price.

A

LMC = estimated cost of marketina from the farm to the

local market.
A
ADC = cost of marketina from the farm to the futures

delivery point minus LNC,

HC = estimated cost of hedqging.



Notice that in this equation total marketino costs are the
sum of two comonnents: farm to local marketino costs, and
Incal market ton delivery ooint costs,

The estimated at-farm orice if the feeder offsets is
equal to the futures contract sellino nrice minus the
futures cnntract buyino orice plus the local cash orice

minus the lncal marketino costs minus the cnst of hedoino:

(2.2) B« FPg = FB, + EFL - [t - B
0 S B
159 b
-~ o~ AN
(2.3 b pD = Fps - B - LLC - Hc
where:
~~
PD = estimated at-farm orice with offsettinn and
marketinn lncally.
AN
FPB = estimated futures buyinao bprice.
P
CPL = pestimated lncal cash nrice
~

= rpa = CPL = pstimated basis,

The estimated net at-farm price is the hinher of
~~
ﬁﬁ and ﬁb. From equations 2.1 and 2.3 it is clear that

4

PD §'PD if 85 £ ADC, Thus we can define the target nrice
as the futures contract sellino price minus the smaller
~ N P
of 8 and ADC, minus LMC and HC,.
From the definition of the tarnet orice presented

above, one can see that five variables are needed to

calculate the tarqet price:



1) Ffutures contract selling price,

) By

3) ADC,

4) LNC, and

5) HC,

The futures contract selling price is the aonly variahle

that does not need to he estimated when the target price

is calculated. The reason for this is that futures trading
is conducted constantly, and in many cases trading occurs up
tn a year before the contract delivery time, All of the
other variables must be estimated.

Tabhle 1 illustrates the six steps in calculating the
taraet price, We first assume that the cattle are to be
marketed on Auqust 15th, Thersacnnd step is to decide on a
futures contract, Since the cattle are to be marketed on
August 15th, we use the Auqust contract, which is trading at
$32.45 on NMarch 1st., The third step is to estimate the
basis at the marketing date. The estimated basis (8) is
$ .55 for this example. The fourth step in calculatinn
the target price is to estimate the additinnal delivery
cost (ADC) which is % .75 in this example. The Fifth step
in calculating the tarqget price is to estimate the cost of
hedging which includes commission charaes and interest on

the marain deposit., A hedaina cost of § .14 was calculated



Table 1. Example of the calculation of the target price

Target price on March 1st for August 15th marketing date

August futures price on NMarch 1st $32,45
Estimated basis (8) .55 - .55
Additional delivery costs o715
(aDC)
N
Estimated hedging costs (HC) - 14
Taroget price (P) $31.76

for the example in Table 1., The final step is to subtract
the smaller of the estimated basis and the additional
delivery const, and the cost of hedqging from the futures
price. The resulting target price is $31.76.

When deciding whether or not to hednge, the feeder
needs to compare the tarqet price with an estimated price.
There are several ways to estimate the price without a
hedge. For example the feeder might assume that the cash
price at the beginning of the feeding period will equal the
price at the end of the feeding period. A more sophisticated
method for estimating the price is to use outlook information

that perhaps has been developed using an econometric model,



Given an estimate of net returns with and without a hedge,
a specific decisinn rule can be formulated, One rather
simple decision rule wonld be to hedge if the target price
is greater than the forecasted cash price and to not hedge
if the target price is less than the forecasted cash price.
nre sophisticated rules may he developed by taking into
accnunt the variahility of prices with and without hedging

and the feeder's attitude toward risk,
Futures Option

The orimary criterion for choosinn a futures ontion
is whether or not delivering on the contract is a relevant
alternative for the feeder, If delivery is feasible then
one decision rule is tn use the futures contract maturing
nearest tn but not before the expected marketing date, The
underlying reason for this is to give the feeder an opportun-
ity to deliver on his contract, an opportunity that is not
availahle when a later option is used. If delivery is
entirely out of the question then other futures contracts
could be wused, One decision rule for chnosing a futures
nption in this case would be to use the futures contract

yielding the highest target price.
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When to Place a Hedqge

A third decision concerns when to place the hedge,
This may be made in conjunction with the decision to
place, or not place, a hedge. One decision rule may be
to always hedge when the livestock are placed on feed.
However a hedge does not necessarily have to be placed at
the beginning of the feeding periodj it may be placed
anytime during the feeding period. A decision rule for
placing a hedge during the feeding period might be to
place a stop-sell order in a specified amount under the
futures price when the cattle are placed on feed. Then
if the futures price moves lower by this amount a hedge

would be placed.,
Proportion of Livestock to Hedge

Another decision concerns the proportion of the
livestock to hedge. Rules for making this decision will
not be formulated here, but they are discussed in Heifner (16)

and Ward and Fletcher (31).
How to Lift a Hedge

Once the livestock are hedged the producer faces a
decision as to how to 1ift the hedge. As we mentioned

earlier there are essentially two ways to 1ift a hedqe:
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deliver on the contract, or execute an offsetting futures
transaction, There are twn factors to consider when
choosing which method to use in lifting the hedge: net
price received and the feasihbility of the method. The
decision rules for 1liftinga hedge at the end of the
feeding perind are:

a) if B is greater than ADC, then deliver on the
contract (2.1),

b) if % is less than ADC, then 1ift the hedge by
offsetting (2.3),

c) if ° equals ADC, then both methods will return
the same price,

These rules will give the feeder the hichest net price at
marketing time if he hedged, Table 2 illustrates these
decision rules,

In part 2 of Tahle 2 we see the calculation of the
net farm price. This calculation is the same as equation
2.1 except that we are now usinc actual figures rather
than estimates, Usinng the procedure presented in Table 2
we obtain a net farm price of $31,21, if the hedge is
lifted by offsetting. Fart 3 of Table 2 shows the calcu=-
lation of the net farm price if the hedge is lifted by
delivering on the contract,

The calculation of the net price is the same as that pre-
sented in equation 2.1 or 2.3, again we are now using actual

values for the variable rather than estimates, This calcu-
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Table 2, TIllustration of 1lifting a hedge

Part I
Basis on August 15th $ .85
ADC .75
LMC &2
Part II

Net price if offset

Local cattle price (CP ) $29.75
Futures transaction

Sell - March 1st (FPg) 8$32.45
Futures price on 30,60
August 15th (FPB)
Cain or loss on futures $ 1.85 1:85

Hedging costs (HC) - .14
Net Price? 31.46
LmMC - .25
Net at-farm price $31.21

Part III

Net price if delivered

Sell futures =~ March 1st $32.45
ADC - .75
Hedging costs - 14
Net price® 31.56
LmC - .25
Net at-farm price $31.31

8The net price is equivalent to the target price pre-
sented in Table 1. If we want the net at-farm price then .
we must subtract LMC from the net price (eq. 2.1 and 2.3).



1=

lation results in a nrice of 331.31.

From the infnrmation nresented in Table 2 we see that
the hinher net price would be obtained by deliverinn on
the contract (%31.31 versus $31.21). If we look at our
rules we see that they would have given the same results,
i.e., deliver on the contract. These results would have
been nbtained because 3 was greater than ADC (3 .85 > § .75),
and accordina to rule (a) the higher net nrice results
from deliverinn on the contract if B > ADC.

The above criteria can only be used when delivery is
allowed and the livestock meet delivery requirements,
otherwise offsetting is the only feasible alternative

because the feeder cannot deliver on the contract.
When to Lift the Hedne

The decisinn as tn when to 1ift the hedne has been
rather actively debated, Some futures market soecialists say
that 2 hedos should only be lifted at the end of the feedino
perinod as was discussed above., O0Others feel that in certain
situations a hedne should be lifted before the end of the
feedino nerind. Thus one decision rule mioht be to lift
the hedoe if the futures nrice rises a specified amount

above the nrice at which the contract was sold,
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When and Whether to Replace the Hedge

The last decisions to be discussed, when and whether
to replace a hedge, are relevant only if the hedqe is
lifted before the end of the feeding period.

The decision as to whether or not to replace the hedqe
could be based on the decision rules mentioned in the
section on whether or not to hedqe. The decision maker
also could use the decision rules previously mentioned
when a decision to renlace the hedge is needed.

e have shown that a hedging strateqy consists of
rules for making decisions., These decisinons ares

a) whether or not to place a hedqe,

b) which contract to use in placina the hedge,

c) when to place the hedaqe,

d) what proportion of the livestock to hedqe,

e) how to lift the hedqge,

f) when to lift the hedge, and

g, whether and when to replace the hedge.
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CHAPTER III: LITERATURE REVIEW

Several studies have examined the profitability of
hedging live cattle and live hogs. Among these are
studies by Holland, Purcell, and Hague (18); Johnson (20);
and Wond (35). These studies compared the mean and
variability of net revenue for several alternative hedgino
strateqgies for both cattle and hoo feedino enterorises,

The procedure employed in each study was to develop
several alternative hedging strategies and then to test
them using simulated feeding situatinons, The differences
between the alternative hedging strategies concerned the
rules for deciding whether or not to place a hedge,

The hedging strategies employed two kinds of decision
rules: "paive" and "selective". A naive decision rule
is one in which the feeder always takes the same actinn.
An example wnuld be: never hedge. A selective decision
rule is one requiring the feeder to take a different action
depending on the situation. An example would be: hedge
if the target price is greater than the forecasted cash
price, and do nnt hedge if the target price is less than
the forecasted cash price.

In all three of the studies, two strategies involving
naive rules for deciding whether to place the hedge were

tested. O0One of these naive decision rules is: never
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hedge (routine nonhedging). The other is: always hedge
(routine hedqing). Routine hedging involves placing the
hedge at the heginning of the feeding period and lifting
the hedge when the livestock are marketed.

The researchers also developed various selective
decision rules., These decision rules were based on such
factors as the seasonality of prices, on the ability
to lock in a profit at the beginning of the feeding period,
and on whether the futures price was above the cash price

at the time the hedge was placed.
Naive Strategies

The mean net return and the variance of the returns
for each of the naive strategies are presented in Table 3,
These results show that for cattle routine hedging reduces
the variance of the feeder's net return, but it also results
in a substantial reduction in averaqe returns, Holland,
Purcell, and Hague found that mean net returns increased
from $3,73 per head with a hedge to $10.16 per head with no
hedge. Accompanying this increase in mean net returns was
an increase in the variance of the returns from $135.64 per
head with a hedge to $454.71 per head without a hedqge.
Johnson found that with a hedge average profits were a

negative § .56 per head compared to $7.29 per head without
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Tahle %, I'man and variance of net returns from routine
hedqing and routine nonhedging for cattle and hogs:
results of three separate studies@

Study
Holland,
Purcell, Johnson Wood
& Haque
Mean Mean
Strateqy net Variance Average Variance net Variance
return profits return

%/head $/head 8/head % /head $/head 8/head

Routine
Hedge $ 3.73 $135.64 § -.56 %$184.33 8%16.00 $109,56
Routine
Nonhedge 110,46 454,71 7.29 555 73 14,20 44,30

aSource: (18, 20, 35).

Tahle 4, Holland, Purecell, and Haque's selective hedging
strateqgies for cattle (1965 - 1970): mean net
returns and variance of returns

Selective Mean net return Variance

Strategy $/head 8 /head
1 10,06 %407 .,97
2 4,45 324,68
3 10,32 301,95
4 a,17 722,23
5 19 .63 438,85

8Source: €18),
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a hedne., The variance of the profits increased along with
the profits from 3184,33 per head with a hedge to %555.73
per head without a hedge. However, Wood arrived at just
the opposite results for hogs. That is, the mean net return
with a hedge was $16.09 per head with a variance of $109,56
per head compared to a mean net return of $14.,20 per head

and a variance of $44,30 per head without a hedge.
Holland, Purcell, and Hague's Selective Strategies

Table 4 gives the mean net return and the variance of
the returns from the five selective hedging strategies de-
veloped by Holland, Purcell, and Hague, The first strategy
uses a decision rule based on the seasonal movemenf of
battle prices, The decision rule is to hedge the cattle
only if they are to be marketed during the September =
December perind, The first line in Table 4 shows that by
using this decision rule a feeder would achieve a mean net
return of $10,96 per head with a variance of $407.97 per head,

The second strategy uses a decision rule wherein a
hedge is placed if the "expected lock-in" is less than the
mean net return from not hedging. The expected lock=in is
the futures price minus the basis minus the cost of produc-
tion, or the target price minus the cost of production.

The mean net return from not hedging is the average return
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from past feeding operations where hedging was not used.
The second line in Table 4 shows that this rule would have
given the feeder a mean net réturn of $4.45 per head with
a variance of $324.68 per head,

The third strateqy, which gave a mean net return of
$10.32 per head and a variance of $301.95 per head, is the
reverse of the second; i.e., the cattle are hedged if the
expected lock-in is greater than or equal to the mean net
return without hedging. Holland, Purcell, and Hague justify
this rule as fFollows:

"a) if the expected lock-in return is greater than the

average return, then attempt to guarantee that return

by hedoing, and b) if the expected lock-in return is
lower than the average return, then gamble that product

prices will increase and do not hedge" (18).

The fourth decision rule developed places a hedge if
the expected net revenue is less than the mean net return
without hedqging and the expected lock-in is greater than
zero. The expected net revenue is the prnjected valur nf
the steer using a seasonal price index minus the cost nf
production using current grain prices, This strateqgy allows
the feeder to hedge if his expected net return is unfavorable
and there is hope of a favorable return from hedqing. It
also allows him to gamble and not hedqe when fat cattle,

feeder cattle, and qrain prices indicate a favorable return.

This decision rule yielded the results in line four of
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Table 4: a mean net return of $9.17 per head and a variance
of $322.23 per head.

The Fifth strateqy is a modification of the Ffirst
strateqy. Using this strategy all livestock marketed in
the September - December period are hedged, but the option
to hedge during the rest of the year is available. The
decision rule is to place a hedge if there is a price
decrease of maore than $1.00 over any four week interval
during the feedinng period. Line five of Table 4 shows
that this strateqy yielded a mean net return of $11.63 per
head and a variance nof $438,.,85 per head. This was the
highest mean return of any of Holland, Purcell, and Hague's
hednging strategies.

In lonking at the means and variances presented in
Table 4, in general, we find that the higher the mean the
higher the variance. Strateqgy three is an exception in
that it yields the third highest mean, but it has the
smallest variance of the five selective strategies. When
the five selective strategies are compared to the naive
strategies the selective strategies do fairly well. Three
nf the selective strategies yielded a hinher mean net
revenue and a smaller variance than the naive strateqy of
nonhedging. The mean net returns for the selective strategies

were greater than the mean net return from routine hedging.
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However none of the selective strategies could match the

routine hedging strateqgy in the variance of returns,
Johnsnn's Selective Strategies

Johnson developed four selective hedning strategies.
The mean and variance of the profits from his strategies
are presented in Tahle 5. There appears to be no difference
between Johnson's average net profit and Holland, Purcell,

and Haque's mean net return.

Table 5. Johnson's selective hedging strategies for cattle
(1964 - 1969): mean net profits and variance of

nrofits
Selective Strateqy Mean praofit Variance
¥ %/head % /head
Frrakeven price B 7.14 $359.91
Futures - cash method 0,673 434,21
Contract - hedge method 8.40 146,27
Contract - reverse hedge 16 AF QA RTT
methnd

aSpurce: (20),

Johnsnn's first selective strateqy was based on the
breakeven price., The decision rule was to place a hedge if

the adjusted futures price, nr target price, was more than
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the breakeven price of producing the cattle. The outcome

of using this strateqy is presented in line one of Table 5,
where we find a mean profit of $7.14 per head and a variance
of $359.91 per head.

The second strateqy developed was called the futures -
cash method. Using this decision rule the cattle are
hedged only if the futures price for a contract maturing
during the expected markéting perind was greater than the
cash price when the cattle were placed on feed, A mean
prnfit of $9,63 per head and a variance nf $434,21 per head
were obtained by using this strategy.

Johnsan's third strategy is identical to the second
strategy except that if the cattle ara not hedged using the
second strateqy they are sold on contract at the cash price
nrevailing at the time they are placed on feed, Line three
nf Tahle 5 shows that this strateqy yielded a mean net return
of $8.40 per head and an exceptionally small variance of
116 .27 per head.

The fourth strategy that Johnson developed was called
the contract - reverse hedge method. This strateqgy is the
same as the third strategy except with this strateqy if the
Feeder contracts the cattle he would then take a lonn
nosition in the futures market, Ye can see in line four of

Table 5 that even though this strateqgy had a very high mean
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profit per head of 316,66, the variance was also quite high
at %440,.77 per head,

In lonkinn at Table 5 we find again that generally
speaking the higher the mean return the higher the variance
of that return. Johnson, however, appears to have an excel-
lent strateqy in his contract - hedge method., This method
gives the third highest averange profit of all his strategies,
hut the variance is the smallest nf any of the strategies,

including the routinely hedged strateqy.

Wood's Selective Strategies

Woord developed five selective hedging strategies for
hogs. The mean and variance of the net returns using these
strateqies are presented in Table 6, His first decision rule
is the same as Holland, Purcell, and Hague's first selective
strategy excent that it is applied tn hogs.

Table 6, UWood's selective hedginn strategies for hogs

(Ffarch 19Af - December 1970): mean net returns
and variance nf returns?

Selective Strateqy Mean net return Variance
8/head $/head

. | 814,57 §63.33

2 14,93 80.62

3 16 .65 Q0,07

4 16.69 96 .55

B 16.70 96,42

aSource: (35),
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The first line in Table 6 shows the mean net returns of
$14.57 per head and the variance of $63.33 per head which
were obtained when this strateqy was tested by Wood,
Nood's second strateqy, which gave a mean net return of
$14.93 per head and a2 variance of $80.62 per head, is to
place a hedne only if the seasonal price index in the
planned month of saler is below the price index when the
hons are placed on feed,

The decision rule used in placing a hedge for Wood's
third selective strateqy consists of placing a hedge if
the futures price for the nption nearest the end of the
feeding period is greater than the estimated seasonally
adjusted cash price., The following procedure is used to
calculate the estimated seasonally adjusted cash price:
the seasnnal index for the month in which the feeding
period ends is divided by the seasonal index for the month
in which the feeding period begins, this quantity is then
multiplied by the cash price at the beginning of the feeding
period., Cy using this strateqy Wood obtained a mean net
return of #1655 per head and a variance of %$80,07 per head,

The fourth strategy automatically hedges all animals
whose feeding period ends in January while using strategy
three for the rest of the year, The fifth hedging strateqgy

differs from strategy four in that the hogs are automatically
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hedged if the feeding period ends in January or February.
The fourth and Fifth lines of Tahle & show that these two
strategies gave almnst identical results, The fourth
strategy had a mean net return nf $16,69 per head and a
variance of 396,55 per head while the fifth strategy had
a mean net return nf $16,.70 per head and a variance of
196,42 per head,

As with the two previous studies discussed, Wood
fFound that the higher the mean net return the higher the
variance of the return (Table 6), (35)., Wood's selective
strategies three, four and five, performed rather well
when campared to the routine hedging strategy. These
three strategies gave a higher mean net return and a lower
variance than did routine hedging., MNone of the selective
strategies could match the mean net return and variance fram

routine nnnherdging.,
Conclusions

In leoking at the results freom the twenty strategies
presented we find that generally speaking the greater the
maan net relturn the greater the variance in that return.
This wnuld indicate that at least with the strategies
nresented the Feeder has tn talke a smaller return in

arder to reduce his risk. So, of the strategies presentad,



there is no one best strategy. Rather the feeder needs to
evaluate his own risk taking ability and then pick a
strateny that fits his circumstances,

The stratenies that were used in these studies are
deficient in five resnects., First, using the mean net
return from oast years, as was done in Holland, Purcell,
and Haque's second selective strateqy (18), does not
anonear to be a very good indicator of exnected returns
without hedaginn, Rather, a forecast of expected returns
for the particular feeding neriod would seem more aopropri-
ate, Second, according to economic theory, production
should not proceed if at least the variable costs cannot
be recovered. Thus the idea of starting oroduction when
an adequate returnm cannnt be expected is economically
unwise, However, this appears tn be the case with
Holland, Purcell, and Hague's third selective strateqy
where they namble on hingher prices if the expected
lock=-in return is lower than the past mean net returns.

Third, Johnson's second selective strateaqy apoears
to be based on the rather naive assumontion that if the
futures price is above the cash orice at the beginning of
the feeding period this relationship will remain throuaghout
the feedinn neriod. Fourth, in many of the strateqies the
futures price is not localized, or a target orice is not

used. This would tend to distort the futures price
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relative tn the cash orice and not give an accurate
comparisnn tn the cash and futures nrices. The strategies
suffering this weakness are Johnson's futures-cash method and
cnntract reverse hedge method (20), and Woond's third selective
strateqy. Fifth, none of the hedging strategies allowed
the feeder to lift his hedoe by deliverinn on the econtract,
all hedoes were lifted by nffsetting.

Thie research will differ from nast studies in several
resnects. First, the strategies presented abnve were
tested usinn simulated feedlots. The cattle were placed
on feed every week and fed for seventeen (17) or twenty (20)
weeks, The hons were placed monthly and marketed fourteen
weeks later, This orncedure, esnecially for cattle, appears
to be quite satisfactory for large feedlots., But these
feeding systems, and thus the results of the hedainn
strategies are not particularly applicable to the typical
midwestern feeder. The midwestern feeder aenerally feeds
only a few lots of cattle a year. These are the feeders
that my feedino systems are designed for.

Second, we do not consider production costs, only
the net price received. Production costs are not considered
because we assume that the feeder has already made the
decision to feed cattle. Thus he needs to decide on how to
market these cattle to receive the highest net price.

This is what our strateqies will attemnt to help him do.
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Third, by usinn the target price instead of the futures
orice in our first and second selective strateqgies we will
overcome the problem mentioned earlier with comparing the
cash orice and futures price. Fourth, all of our strategies
give the feeder the ontion of lifting his hedge by
delivering on the contract or offsetting and delivering
locally, thus correctina one of the problems with the
pravious studies, i.e., no alternative methods of lifting

the hedge.
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CHAPTER IV: FEEDING SYSTEMS AND

HEDGING STRATEGIES

The feedinn systems presented here are desianed
to reflect the more common feedinn systems used in the
midwest, Three cattle feeding systems and three hog
feedina systems will be discussed. In the latter part
of this chapnter the discussinn will center around a
description of the two naive and three selective
hedeino strateanies that will he used in this study.
The same naive and selective stratenies will anoly to

both cattle and hors,.

Feeding Systems

Cattle feeding systems

Table 7 qives a brief outline of the cattle and
hoo feedinno systems, Usinno the first cattle feedinc
system the cattle feeder would place 400 oound steer
calves on feed Novemher fifteenth, They are marketed
on Auaqust fifteenth when they weinh aporoximately
1,10C pounds and grade choice. The second cattle
feedinn system will inveclve olacino 600 pound yearlinag
steers on feed on the first business day following
January first, These cattle will be marketed at
approximately 1,100 oounds on June fifteenth, Usinn

the third cattle feedinn system, A00 pound steers are



Table 7, Cattle and hoan feedinn systems

Cattle Feeding Systems Hog Fzeding Systenms
1 2 3 1 2 3
:),"1" Tiyn=+ ~! 1 A v - - " - L} ¥ | 1 1 ' - 1
i AR T (VIR et busirness RSE .. T8 'uly 1 Seot, S5 DUSEngss
pLae= n =t vy Fellruning day fplln:
E2ay |38 ing cay v LRt
=
January 15t ing Ja

arketing date Aug. 1F June 1 Dec, 1% Qct., 15 Dsc., 15 Apr,
arketing weight
(pounds) . 1,100 1,100 1,103 220 220 220

0t
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purchased on Aoril fifteenth. They are arazed throuoh the
summer and then nlaced in the feedlot for finishina in
the late summer, These steers will go to market on

December fifteenth weiohina aoproximately 1,100 pounds.

Hon feedine systems

All of the hon feeding systems olacze forty pound
nigs on feed and market them as 220 pound hons, The
honq feeder usina the first hoo feedina system would olace
hogs on feed on July first and market them on October
fifteenth, Usinn the second feedino system, hoos
nlaced on feed Sentember first are markated on December
fifteenth., If the feeder used the third hog feedino
system, he would market hoas on April fifteenth.
These hoos were nlaced on feed on the first business
day followine January first. The feeder may have

farrowed or purchased the pins.
Hedginn Strateanies

Five different hedaing strateagies will be tested
with each feedinn system. [ f the five hedaoino stratzaies
four differ only in the criteria used to decide whether
or not te nlace a hedne, The other hedqina strateqy includes
selective rules for making more decisions. In addition

to deciding whether or not to place the hedge, the feeder
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will need to decide when to place the hedne, when to
lift the hedae, and whether and when to renlace the
hedge. Table 38 compares the five hedning strateqgies

to be discussed.

Naive strategies

Two naive strateqies will be tested. The first
naive strateqy is routine nonhedging; the seccnd is

routine hedgina.

Selective strateaqies

Three selective hedging stratenies will be tested,
These are labeled: 1) futures-forecasted cash orice
strateqy, 2, Dayesian strategy, and 3) ten-day moving
averane strategy.

futures-forecasted cash price strateay (FFCP)

The futures-fnrecasted cash price stratenoy involves
forecastina the cash orice for the exoected marketing
period and then comparing the forecasted cash price

with the taroet orice. A hedge is placed if the taroet
orice is qreater than the forecasted cash price. If the
opoosite is true then no hedge is placed. The forecasting
model that was used is described in the Appendix.

Bayesian strateny Bayesian decision theory is

used tn nhtain a rule for decidina whether or not to

olace a hedge. There are three advantanges to using



Table 8,

Comparison of

the five hedning stratenies

Rnutine
Kanhedging

Routine
dedgiang

Futures
Forecasted
Cash Price

(FFCE)

fayesian
Strateqy

Ten-day
Yaving
Ayprans

How hedae
is place”

“Yhen hedge
is nlaced

When hedge
is lifted

How hedge
is lifted

ffo hedge
nlaced

- -

Avtnmatically
at beginninao
nf feeding
period

At beginning
of feeding
period

At end af
feeding
period

a) deliverinn
b) offsetting

whichever
gives the
highest net
price

I TP> FCP,
then a hedge
is nlaced

At beginning
of feeding
oeriod

At end of
feeding
neriad

A . -
a) delivering
b) offsetting

whichever
gives the
highest net
price

GiUen Zi
then use a;
which maxi-
mizes net
nrice

At heginning
nf feedinn
period

At end of
feedino
period

a) delivering
b) offsetting

whichever
gives the
highest net
price

If the selling
price is touched
then hedne

Anytime during
feeding perind
if criteria
are met

Anytime during
feeding perinrd
if criteria
ara met

Same as Routine
Hedging unless
during feeding
perind; then
offset

ze



34

a Bayesian strategy. First, a Bayesian stratery contains
all admissible stratenies. An admissible strategy is a
strateqy that is not dominated by another strateny. All
admissible strategies are contained in the possible
sets of prior probabilities that correspond to the
Bayesian strateqies. Second, a Bayesian strateny can
always be a oure strateay. This eliminates the problem
of chonsing from among an infinite number of randomized
stratengies, and thus focuses attention on a finite number
of pure strateocies. Third, a Bayesian strateqy is
relatively easy to obtain computationally (14).

The information needed to obtain a Bayesian decision
strateay, for a no data problem, is: a) the actions
onen to the decision maker, b) the possible states of
nature facina the decision maker, c) the nayoff resultino
from each crmbination of actions and states of nature,
d) the orior or subjective probabilities for the states
of nature, and e) the objectives of the decision maker.
The subjective probabilities are provided by the decision
maker and reoresent his opinion about the occurrence of
a certain state of nature.

The general procedure for finding the Sayesian strateqy
for the no-data problem, given the abnve information, involves
multiolyinna the prior orobabilitiss times the payoff and

summinn over each actinn, The result is called the exnected
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payoff using prior probabilities, The decision maker's
objectives then determine which strateqy is chosen;
?,7sy 1f his nhjective 1is to maximize his expected
revenue a strateqy which maximizes expected revenue will
be chosen,

Ppecause we are using BSayesian decisinn theory tno
decide whether or not to hedqge, we will illustrate the
above procedure with a simple hedging example., In our
example the actions open to the feeder (decision maker)
are to hedor (aq), or to not hedge (a,). The possible
states of nature are: 1) the net price is higher with
a hedge (94), or 2) the net price is lower with a hedge
(92). The raynff resulting from each combination of
actions and states of natures are shown in Table OA,
Alsrm skaomn in Tatle GA are the prior subhjective
prnhabilities., The feeder's objective is *+n maximize his
expectad net price.

Tahle 9B shows the calculation of the expected
payoff using prior prnrnbabilities, Because the feeder's
objective is to maximize expected price, the feeder
would choose actien a,,

The ahove proncedure illustrates the no-data prnblem,
W@e will now discuss the data problem. The data problem
uses the same informatinn as the no-data problem plus

annther set of conditinnal probabilities, The cnnditinnal



36

Table 9. Example of the camputation of a Bayesian

stratenqy
A, Payoff Tahble U(Bi,a) Prior probabilities
a4 a, P(o;)
Q1 36.00 32.00 40
o5 31,50 37.00 .60
B, u(e;,a) P(a,) (P(8;)u(9,a))
31 82 81 82
8, 36,00 32.00 .40 14,40 12.80
92 at«90 37.00 .60 © 18,90 22.20
Expected payoff using prior probabilities 33,00 35.00
. Conditional probabilities
P(Z1e;)
Z1 Z?
04 .80 .20
02 o 65
D. Strateqies Action taken after (Z;)
Z, 22
54 a, a4
S? B9 ?
g"!} a? a,!

S
o]

™
Y

~Y
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Table 2, Continued

£ P(Z | ai) p(ni) Joint probabilities
21 22 21 z?

0, .80 .20 40 P(8,)P(ZIPq) .32 .08

9, 35 .85 60 P(0g)P(Z]5,) ,21 239
P(Z) .57 A7

Action probabilitiee

p(eil Z)
P 032 = .ED .DB = .17
T = 47
P !21 .40 39 .8
2 gt el o
Fa G(P(9; ] 2),a)
Z, Z?
a., 34,60 31,48
an 34,00 36 .05
Yaximizing strategy a, a,
34,60 36,05

ﬂniqhtﬂd averaqe ﬂaynFr CﬁrFHSDﬂndinQ tn the Baygsian 5+?at9qy

(74,70).53 + (36.05).47 = 35,27
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probabilities are the orobabilities that pmarticular
outcomes of an exneriment will occur niven each state
of nature. The experiment gives additional information
about the orobable states of nature,

The procedure for determinina the ontimal strateqy
is sliochtly more comolex for the data problem than for the
no-data oroblem, First the possible strategies should
be determined., WNow the subjective bprobabilities (P(ei))
and the cnnditional probabilities (P(Z | 91)) are multiplied
to form the joint orobabilities (P(9;)P(Z | 98;)). The
conditional action ornbabilities (P(8, | Z)) are found by
dividinn the joint nrnbabilities by the maraqinal orobabilities
(P(Z)). The next step is to calculate the exocected oayoff
of sach actinn given a narticular exnerimental observation
(G(P(8; | Z),A)). To do this the expected payoff of
(Qi,ai) is multiplied times the conditional action bproba-
bilities and then summed over the actions,

Referrinn to the examole in Table 9, the experiment
used is tn compare the target orice to the forecasted
cash price. The possible outcomes of the experiments
are 21, the tarqet price is agreater than the forecasted
cash price and 22, the target price is less than the
forecasted cash orice, Table 9C gives the conditional
nrobabilities, while Table 9D shows a list of the

strateqies, The calculation of the conditional action
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probabilities is shown in Table 9E, while G(P(8; | Z), A)
is shown in Tahle OF,

Followina the assumption that the feeders goal is
to maximize expected net price, the feeder would take
action a, if the outcome of the experiment is 21, and he
would take action a, if the outcome of the experiment is
Z,. Thus the Bayesian strateqy is strateqy S, (Table oD).

The value of the experiment can be obtained by
subtracting the expected payoff for the no-data problem
from the weighted average payoff of the ontimal Bayesian
strateqy for the data problem, For the examole presented
in Table 9, the value of the exoeriment was § ,27, which
means that by usino the experiment the producer's net
orice was increased $ .27 above his net price without
the experiment.

The actions, states of nature, and experiments
that will be used to form a strateqy for decidino
whether or not to place a hedge are identical to those
presented in the above example. We also assume that the

feeder is trying to maximize his expected net price.

Ten-day moving average strateaqy The third

selective strateay uses the ten-day movino averace (10-DMA)
mechanical trading rule presented in Keltner (22). The
First thing that one needs to do to use this rule

is to calculate the averace of the hiaqh, low and closina
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prices of the futures option to be used., This averaae
should be calculated for each day beginnino at least
ten days befnre the cattle are to be placed on feed

and continuing to the end of the feedino pericd. The
nast ten days daily averages are then used to calculate
a 10-day moving averane price (10-AP),

From the daily price range a 10-day movinn averaaqe
of the price range is calculated (10-APR), To find
the buying or sellinn price, to be used for the next day,
10-APR is added to 10-AP (buying price) or subtracted
from 10-AP (sellino price).

An example of the use of the ten-day movinag
averane rule is shown in Table 10, The example illustrates
the rule anplied to soybeans. An example using grain
was used because the rule has been shown to work for
nrain, while its ability to determine when to take a
positinn has not been proven with livestock.

The 1(-day moving average (10-AP) is shown in
column 6 of Table 10, while the 10-day moving averane
of the price range (10-APR) is shown in column 8 of
Table 10, Columns 9 and 10 of Table 10 show the buyinno
price and selling price to be used for the next day.

On June twelth a buying price of 210 7/8 and a
selling nrice of 2MN9 1/8 were calculated. The next day,

June fifteenth, the market went above 210 7/8, thus a



Table 10.

Ten-day moving averane rule anplied to Chicago
November soybeans from June 1 to Oetober 30,

19592
(6)
(5) Past
Chicago November Soybeans Averaqe 10-day
3 of Hiagh Averane
(1) (2) (3) (4) Low and Price
1959 Hiagh Low Close Close (10-AP)
June
1 211 7/8 210 7/8 211 3/8 211 3/8
2 211 5/8 211 1/4 211 1/2 211 1/2
3 211 3/4 210 7/8 211 1/4 211 1/4
4 211 1/4 210 3/8 210 7/8 210 7/8
5 210 5/8 208 7/8 208 7/8 209 1/2
8 209 3/8 208 1/8 209 3/8 209 1/8
g 200 1/2 208 5/8 209 1/2 22 1/4
16 200 3/8 208 3/4 209 200 1/8
19 209 208 1/4 208 3/8 208 1/2
12 200 1/2 208 1/2 209 3/8 209 1/8 210
15 211 202 3/8 211 210 1/2 200 7/8
16 211 5/8 210 1/4 211 5/8 211 1/8 209 7/8
17 211 1/2 210 5/8 210 7/8 211 200 3/4
18 211 3/4 710 9/ 241 211 1/8 200 7/8
109 212 3/8 210 1/2 212 3/8 211 3/4 210
22 212 7/8 212 212 3/4 212 1/2 210 3/8
23 212 3/8 210 7/8 210 7/8 211 3 /8 210 5/8
24 212 3/8 210 3/8 212 3/8 211 3/4 210 7/8
25 212 1/2 211 1/2 212 212 211 1/4
26 212 1/4 211 5/8 212 212 211 1/2
2¢ 212 3/4 211 1/4 211 3/8 211 3/4 211 s5/8
30 211 1/8 210 1/4 211 210 3/4 211 5/8
8Spurce: (22).
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(8) .

(7) Past (9) (10) (11) {12)
Price 10-cday Buyina Sﬁl}ina Bouaht Sold
Ranne Averane Price rice

for Price

Day Ranne (Good for next day)

(10-APR)

1

3/8

7/8

7/8
1 5/8
1 1/4

7/8

5/8

3/4
1 7/8 210 7/8 209 1/8
1 5/8 1 208 7/8 210 7/8
1 3/8 11/8 208 3/4

7/8 1.1/8 202 5/8
1 1/4 1 1/8 208 3/4
1.7/8 1 1/8 208 7/8

7/3 1.1/8 200 1/4
11/2 1.1/8 200 1/2
2 1 1/4 200 5/8
1 1 3/8 209 7/8

5/8 1 1/4 210 1/4
11/2 1 1/4 210 3/8

7/8 1 1/4 212 7/8 210 3/8
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contract was ourchased for 210 7/8. The contract will be
sold when the market falls below the sellinn orice. This
occurs on June thirtieth when the market falls below the
selling price of 210 3/8,

The ahnve nrocedure will be followed throughout
the lenoth of the feedinn period. However, since we
will be using this strategy for hedging we will not be
interested in takinn a long position. Consequently we
will be looking for a selling price until a position is
taken, then we will watch for a buyino price at which to
1lift the hedoe. This strateqy will be used to place and
1ift a hedoe anytime during the feeding neriod. So we
could have a hedge placed and lifted more than once during
the feedinn period., If a hedqge is lifted before the
end of the feedino period it can only be lifted by buying
back the contract, no movement of cattle will occur.
If a hedge is still on when the cattle are to be marketed
then the feeder will be given the opotion of deliverinag
on the contract or offsettino, as was outlined in
Chapter II., The cash orice prevailing on the day the
cattle are marketed will be used if there is no hedage in

affect at the end of the feedino period.
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CHAPTER V: ANALYSIS OF THE BASIS AND DETER(INATION

OF THE TARGET PRICE
Cash and Futures Price Data

The data used in this analysis are the daily Omaha
cash orice for cattle, the daily Chicaagn-Feoria cash
hoa price, and the Chicaqo lMercantile Exchanae futures
price for live cattle and live hogs. The live cattle
futures price was adjusted for Omaha delivery from 1964
throuaoh 1970 by subtracting § .75 from the futures price.
This adjustment was necessary because Omaha was a nonpar
delivery point durino this time, and a § .75 per hundred-
weinht discount was taken on cattle delivered there. 1In
1971 Omaha became the par delivery ooint for cattle and
thus no adjustment has been necessary since then, The
live hog futures price was not adjusted for delivery

because Chicano-Penria was a par delivery noint.
Analysis of the Basis

“e have previously defined the basis as the futures
orice minus the cash price. To be more snecific the
basis that we will examine is the difference between the
near month futures contract orice and the cash market

price., In equation form we have:
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) = - i = -4 i = 1 365
(5.1) aij_rpij r:pj ! 1,65 j ;
where:

aij = basis for the ith option nn the jth day.
FP.. = futures price of the ith ontion on the

*J jth day.
cash price on the jth day.

O
jul
"

Usina equation 5.1 and adjusting for Omaha delivery
we obtain the daily basis shown in Fiqures 1-8, In these
fioures the vertical axis measures the basis in dollars per
hundredweinht, while the horizontal axis indicates trading
days., Each vertical represents the last day of tradinn for
the particular ontion. So, in each case the near month
period is presented.

These figures reveal several general trends. First,
there is a seasonal pattern with the Auoust basis and
October basis beino the lows for the year, and the February
basis and December basis being the hinhs for the year,
Second, the Cctober basis tends to increase and to aporoach
zero as the final day of trading is annroached, This would
seem to indicate that there is arbitrane between the October
futures and the cash markets.

Aoain looking at Fiqures 1-8 one can see that the
basis fluctuates quite substantially; not only from year
to year and option to nntinn but within an nntion, Table 11
shows the mean and standard deviation nf the basis for each

onotion month, The results presented in this table clearly
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AHA BRSIS
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Table 11. [fean and standard deviation aof the basis for
cattle for each nntion month (1965-1972) in
cents ner hundredweiaght

Standard

Mlean Deviation
(¢/cut) (¢/cwt)
February 47,16 39,32
April 29.23 36.42
June «19 3€ .38
August -49,68 43,03
October -51.73 34.63
December 45 .47 36,25

Table 12, [ean and standard deviation of the basis for hoas
each ontion month (1966-1972) in cents per

hundredweioht
Standard
Mean Deviation
(¢/cwt) (2/cwt)
February 1€ .47 46,56
April 35.44 50,72
June 151.45 58,51
July 19.02 41,70
August -55.78 43,51
October -63,06A 51.59

Decemher 72.52 46 .11
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TIME VS BASIS
1853 CHICAGHD PECAIA

() , +
A A1 i
0 YH | L‘#
| y b
ﬁ%
P
=
- l s I y o 1 — ~ i
J.00 2 50 5.00 7.50 10.00 12.50 15.00 17.580 0.034 22.50
. 'r i iMe L BES .  Leaph iy '

Fiqure 12. 1969 Chicago-Peoria basis for hogs ($/cwt)



59

AR s e
H{.’_:',;'DT

bt

IME VS BASIS
870 CHICAGO PEOREA

UEEE b

i

iy
7
§ i T I = T - T r I ‘ l
a.aaq £ 350 5.00 7.§_‘3 10 2a 12.50 15,80 17.50 20.00a 2. 50
: 7 S IME TN BHYS ixigl v

Figure 13. 1970 Chicago-Peoria basis for hogs ($/cwt)




.00

APRIL

FIME V& BHSIS
1871 CHICAGO PEU

R1A

f

Fiqure 14, 1971 Chicago-Peoria basis for hogs (%/cwt)

i
£0.00 g2e.30




J.44

1,50

,(.,’»T(.:
I

o
i J?"

o0

61

ULy

AUGUST

“ARIF
0

—

ocTCR

m

o
Y

IME V3 88515
972 CHICRGO PEOR

18

-4, 50

14
i
0.04

Figure 15,

I ' 1
e.80 5.00

1972 Chicago-Peoria basis for hoaos (§/cwt)

] : T

7.50 10.Q0
o BME 1IN BRTS

]
12.50

!
15.00

1x18 }

| _
17.50

03.00




62

shnw the sepasnnality of the basis anrd the large amount nof
variability in the basis in any option mnnth.

Shpwn in Finures 9 through 15 is the hasis for live hoags.
These finures use the same format as thnse oresented nrevious-
ly excent in 127 where the granh begins on June 22. In
looking at these fioures we can readily see a seasonal pattern
with a definite nmeak nccurring at the beqginning of the near
month seriod for the June ootion. The basis then declines to
its low durinn the August and Octoher ontions, neakino again
durinn the Tecember ootion. The only ontion that shows a
definite trend towards zero, and an indicatinn of arbitrane
betwersn the cash and futures markets is the June option,

These fiourers also onint out that there is a suhstantial
variability in the hnn hasis much the same as there was for
cattle., Table 12 shows the mean and standard deviatinn of the
bhasis for mach ontion month over the seven years. 0One can

sen frem this table bnth the seasonal nattern and the larne
amnunt nf variation in the basis.

dildermuth and Gum (33) state that the close nut basis
(basis at the end of the feedinn perind, shnuld rqual zern.
However, they alsn state that this situatinn is seldom achieved
due tn such factnrs as time, location, weinht, and quality,
lie can then hynothesize that if orooer weinht ancd quality
livestnck (cattle or hnas) are delivered tn an established
delivery nnint durinn the delivery nerind arbitrane will cause

the basis ta equal zern,
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A leact squares rroression model was uvsed tn test thie

hynnthesis, An equatinn aof the form:

(%.2) Yi,t = B «+ H1Yi,t—1 + 82jD + EETLT + E i= 1,F
Yi g™ the basis for the ith ontinn on the t th day,
s
D e 1 if the t th day is a delivery day and
ntherwise D equals -1,
LT = lipear time trend

was estimated for each ontion, and for all the ootions
combined (full model). The lagged variable (Yj,t.q) was
included because the basis is a functinn nf the nrevious
day's basis in that the futures nrice is limited in the
amnunt that it can channe from day to day, and the cash
nrice nenerally moves very little from day to day. The
dummy variable for the delivery nerind (D) was included
to test whether or not the basis durino the delivery
nerind is different from the basis durine the rest of
the fipal two months of the option. Since arbitrange
is only nossible durinn the delivery nerind, this test
will indicate whether or not there is arbitraoe between
the cash market and the futures market durinao the delivery
nerind. The linear time trend (LT) was used to test the
hyoothesis that the basis changes from year to year,

The 1left side of Table 13 shnws the hynotheses that
were tested using the mondel presented above, while the

right side oresents the cnnclusions that were drawn from
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Table 13, QOutline of the hypotheses tested and the conclu-
sions drawn from them (cattle)

Hypotheses Tested

Conclusions

1. Bp,4®Bp,p=8p, 3=80,4*80,5"80,6
By o170 gty  5eBy 4By ooy 5
82,1%82,2%82,3=87 4=B7 5=8; ¢
83,1=83,2=B3 3=B3 4=83 g=83 ¢

The hypothesis was
rejected at the 1 per-

cent level.

2, Bz,j = 0 j= 1,Sa The hypothesis was
accepted at the 5
percent level for all
ootions.

B Bz’j = 0 i = 1,68 The hypothesis was
accepted at the 5§
percent for all the
ontions except the
December ootion.

8@j = 1 = February option,
jJ=2 = April option.
i = 3 = June ootion.
j = 4 = August option.
J - 5 = October option.
J = 6 = Decemher option.



these tests, The first hyoothesis tested examined the
homogenity of the six equations., The calculated F value

was calculated in the fnllowina manner:

A\

\
FO(G=1)53 n=C_) =
Constrained residual sum nf squares from cembined model -
E
S (residual sum of sauares from each model )
j=1

(B=A I=

S (residual sum of squares from each model)
i=9

n=0G
o}

The second hypnthesis (8,_, j=0) and the third

2!
hynothesis (83, j=0) were tested using the t-test. The

8 coefficients and t values for cattle are presented in
Tahle 14,

Turning to the rioht side of Table 13 we note that
the six equations are not homogenenus, i.e., the first
hyoothesis was rejected. This would indicate that the
cnefficients for each ontion month are not equal. The
acceptance nf the secnnd hynothesis would indicate that
arbitrage is not a factor durino the delivery oeriod and
thus the basis during the delivery period is equal tn
the basis durinn the rest of the near month neriod for the
six live cattle ontinns, Accentance of the third
hynothesis indicates that there is not a trend to the

basis from year to year excent for the Decerher ontinsn



Table 14, Reqgression coefficients, t, R2 and F values for each reanressinon equation
for each nntion and the full model for live cattle
February April

B ¥ Prob>T B i Prob>T
Intercent -1.64 -.21 .30
¥ .82 20,91 , 0001 . BA 25.32 . 0001

i, t-1
D 3.79 1.18 .2365 =1.55 - o BF .5812
B j 2.43 1.56 . 0953 e .59 .5028
R2Z .71 .74
F 170.44 225,25
June Aunust

B T Prob>T B T Proh>T
Intercent -5.92 -4,53
Y. .86 26 .33 . 0001 .82 22.53 . 0001
1't-1
D -.22 -.08 .9335 3.71 1.15 .2488
LT 1:33 1:22 = 2997 -.49 -.42 .6799
R o 76 .68
F 2R7 .46 176 .33

99



Table 14, Continued

October December

B T Prob>T B8 T Prob>T
Intercent -6,01 -3,80
: § .87 27 85 .0001 .82 22,02 . 0001
i,t-1
D 4,12 1 .51 .1293 Be22 1.86 L0600
LT .53 .55 .DBE4 3.43 2 .72 .0071
R? .79 .70
F 391,70 312.4
Full NMpdel

B i3 Prob>T
Intercent -4,00 -1,.,68 .0895
Yi,t-1 .88 71.97 .0001
D 2.06 1:.72 .0813
LT 1.%95 2.50 .0121
R2 .796
F 1910,07

L9
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faor which the hynnthesis was rejected.

These same procedures were used tn analyze the basis
for live hons, An outline of the hynotheses tested and the
conclusions drawn from them are shown in Table 15, while the
B coefficients and t values are shown in Table 16, Looking
at the rinht side of Table 15 we see that the first hypothesis
was rejected, thus indicating that the conefficients for each
ontion month are nnt equal, This is surnrising since hoas
are supnnsedly more difficult to deliver than cattle due to
the large number needed to fill the contract.

The secnond hypothesis was rejected fnr the June,
Rugqust, and Cctobher ontions., The rejection of the second
hynothesis for these three ontions would indicate that
there is a difference in the equilibrium level of the basis
between the delivery period and the rest nf the near month
neriod., Thenretically this difference should be due to
arbitrage; whether or not it actually is, is matter that
deserves investigation.

The oresence of a year to year variatinn in the
basis for each ontion month exceot Aoril was confirmed
by the rejectinon of the third hypothesis,

Since the variable reoresenting the delivery
neriod was sionificant in some ootion months and not
in others, further investination nf the basis was con-

ducted., The first sten was to obtain reqressinn
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Table 15, Outline of the hypotheses tested and the con-
clusions drawn from them (hoas)

Hypotheses Tested Conclusions

14 Bo,1=80,2=80,3%80,4=B0,5=B0,6=B0,7 The hypothesis was
Bq,1=81,2=81,3=89 4=B4 5=Bq =81 7 rejected at the 1
B2,1=82,2=B2 3=82 4=B82 5=B2 =82 7 percent level,

B3,1=83,2=83 13=83 4=B3 5=83 g=83 7

2. Ba,j = 0 5 w 1,79 The hypothesis was
rejected at the 5
percent level for

3. BS,j =0 j= 1,7 The hynothesis was
rejected at the 5
percent level for
j = 1,3,4,5,6,7.

8j = 1 = February option.
j =2 = April option.
j = 3 = June ootion.
j =4 = July ontion.
j = 5 = Auqust ootion.
j = 6 = October ontion.
j = 7 = December option.



Table 1f, Regression coefficients, t, Rz, and F values for each reoression
equation for each ootion and the full model for live hoags

February April
B Prob>T 8 T Prob>T
Intercent - 20 -1.92 <0530 .03 .9750
Yi,t-1 .83 21,89 . 0001 .79 18.0F .0001
D .03 .76 5440 .03 7 .5100
T .05 2.44 .0150 .02 .90 L6250
R? .77 65
F 248,28 137,49
June July
3 T Prob>T B i Prob>T
Interceot -.06 -.57 5733 =25 -2+51 .0130
Yo . .80 20,46 . 0001 .68 10,80 . 0001
i,t-1
D -.10 -2.05 . 0387 .02 L47 6440
T .07 2.78 L0060 .08 3.15 .0020
R2 .76 .72
F 250,39 105,31

0L



Table 1€, Continued
August October
B8 T Prob>T B T Prob>T
¥ R 8,88 0001 .hO 18 .83 .DCCY
i,t-1
D <17 4,13 . 0002 «23 536 . 0001
i3 .0B 3.51 0018 .05 2.2 0069
R2 67 il
F 89,55 217 .43
December Full lodel
8 T Prob>T 8 T Prob>T
Intercent .03 46 L6500 -4 07 -2,05 0377
U e R i 17 .93 . 0001 .B7 68,43 0001
i,t-1
D .04 1.16 .2440 .03 2 28 .0239
E .05 2.88 .0050 .03 3.80 .0004
R? 67 .79
F 174,99 1905,95

LL
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coefficients from the first-order difference equatirn 5,2
for each nntinn month elimipatine all insionificant
variahles, The rearecesion coefficients from each of the
thirteen first-nrder difference equations are shown in
Table 17, The secaond sten was to solve each of the
equatinnse, The aenerra) solutinn of a first-order differ-
ence equatinn (Yt+1 + aYt = ¢c; where a, cCc are constants)
is of the form Yt = A(b)t + Y . This solution is obtained
by summinn two components: a) an equilibrium value (Yg),
and b, the general solution of Y4 4 + aYy = 0, which is
A(b)t. To find b in A(b)% we assume that A, b £ 0 so we

have Abt+1 + aAbt

= 0, which after cancelling becomes
b = -a, YD equals c divided by 1 plus a. For example,
the general sclution of the first-order difference

vt
equation Yt+1 = Pl .BOYt is Y, = A(.80) + ,125,

t
To find a particular snlutinn the value of A must also be
derived. A eauals YO - T%F or Y, Yoo where Y, is the
initial value of VY.

From the general solutinn several conclusions can be
drawn, First, the value nf b indicates what time oath
the equation will follow, There are seven reqions into
which the value of b can fall, each indicatina a different
time path. See Ficure 16, Second, the value of YD is

the value that the time path converges tn, or the equilib-

rium value. So, in our examnle the time nath converoes



Table 17,

Regression coefficients

insignificant variable

for each

option month after removing the

February April June July Auogust October December

Cattle

Intercent 7.280 4,260 .187 -8,430 -4,720 -5.,499

Yi,t-1 .839 .858 872 .A23 .892 .83

D

LT 3,000
Hogs

Intercent - 40 .0EB -.063 -.204 -.533 «015

LT .827 .804 .705 716 .571 737

i, t-1

D .100 167

LT .054 .071 L069 .078 , 046

gl
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Figure 16. Time paths for various values of b (3)
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to .125 from above. Third, the value of A has tuc
effects on the general solution: 1) the maagnitude of
A will cause a scale effect on values of bt without
changing the basic confiouration of the time path, and
2) a nenative value of A will produce the minor image
of the time nath,

The parameters for each of the thirteen first-order
difference equatinns are oresented in Table 18, From
the value of b presented in Table 18, we see that the
time path is always converqent, i.e., it always converaqges
to an equilibrium value YD. The values of YD are quite
different than what we would expect. We would expect
the basis tn converne towards zero; however, as one can
see from Table 18, there are only twn options in which
Y, is anywhere near zero (June: cattle; February: hoos).
In fact in some options the basis converoes to a value
of over one dollar.,

Lookino at the three hno options in which the
delivery day variable was significant, we find that in
two of the options the values of YD was farther away
from zero during the delivery period than during the
rest of the near month period.

The above analysis would seem to indicate that
arbitrage is not doing an adequate job of brinaing the

futures and cash prices together during the delivery



Table 18, Parameters from the general solution of the thirteen first-order

differences equation ($/cwt)

b Y0 b Yo
February Delivery
April .858 300 .804 e . 4
April Delivery
June .872 +015 . 795 2,605
June Delivery « 795 1.629
July Wi .982
July Delivery
AUQUSt .823 -l476 .571 -0359
August Delivery +«5T1 420
October .892 -.437 688 -.580
October Delivery .688 .B875
December .836 1.128 i 1.274

December Delivery

8Where the time trend is included 1972 was used. Usinno past

cause the value of Yp to decrease.

years would

94
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neriod. This disparity cnuld be due tn several factors.
Nne such Factnr may be that it is difficult tn deliver on
the contract. Such difficulty may arise from such factnrs
as the nprades and nuality nof the livestnck, nr the number
nf heard neecfed ner contract., A secnnd nnssible exnlanation
minht be that the number of livestock hedned, and thus de-
liverable, is not sufficient in relation tn the number of

futures cnntracts outstandina, to cause arbitrane tn function.
Determinatinn of the Taroet Frice

As we mentinned earlier, five variables are used in
caleculatina the taraet orice: a) the futures contract
sellinn nrice (FPS), b) the estimated basis (P), c) the
estimated additional delivery costs (ADC,, d) the estimated
lncal marketinn cnsts (LFYC), and e) the estimated hedqing

cnsts (HC;.

futures contract selling nriee

The futures contract that will be used in calculatinn
the tarnet nrice is the futures contract maturino nearest
tn but not befare the exnected marketinn date. By usinng
this futures ontinn tho Ffeeder is given the aponrtunitv tn
lift the hedne either by deliverinn on the cnntract or by
nffsettino and deliverina lnecally. The futures orice is
the closinn nrice of the relevant futures cnntract on the

day the tarnet nrice is calculated, An imoortant oonint
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tn remember is that the futures contract sellinn orice is
the only variable used in calculatinn the target nrice that

is known at the time the caleculatinn is made.

Estimated basis

Tn forecast the basis we estimated a least squares
regression equation for each of the last six days of trading

for a contract., The form of each equation is:

th X +28;0; + BgT + E j=0,9; i=1,5
n =5 for cattle;
n = 6 for hoas;
where:
Y. = the hasis on the jth day before the end

of trading of each nntinn month

1 1if Y; is the February basis
-1 if Yj is the December basis

1 b

0 otherwise
T &F YT is the April basis

02 =¢(=1 if Vi is the December basis
0 otherwise
F 4 F Yj is the June basis

03 =( =1 if Yj is the December basis
0 otherwise _
b [ (5 & Yj is the Auqust basis

Da ={-1 if Y. is the Decemher basis
0 ntherwise

1 if Y, is the Octnber basis
c =y=1 if i is the December hasis
0 otherwise

T = linear time trend.



79

For hoos a sixth variable for the ontion months is added
for the July nntion. This variable has the following
form:

1 4F Yj is the July basis

=1 if YT is the December basis

0 otherwise
The renressinn coefficients, F and Rz values, and the mean
and standard deviation of the dependent variable, for
each of the six equations used to forecast the basis,
are shown in Tables 19 (cattle), and 20 (hoos).

These fnrecastine equatinns were used rather than
those presented earlier because the equations presented
earlier were unsuitable for forecastino more than one
day ahead, This inability to forecast more than one day
ahead is due tn the inclusinn aof the lanned denendenrt
variahle in the orevionus model,

The duymry variahles far the ontion menths were
included brecause, as we saw nrevinusly, the coefficiants
in the basis equations are nnt equal hetween the ootinn
months, The time trend was included because it also
was significant in some of the previous models,

Althnunh the H2 values were not excentionally hinh
for these eguatinns, they did do a better job of
forecastinn than could have heen obtained by usina the

nast mean values,



Table 19, Regression coefficients, F, RZ, means and standard deviation for the
ten eauations used to fnorecast the basis for cattle
Days Before Tradina Stops
j 0 1 2 3 4 5
F 3,01 4,83 3.86 5,08 3,98 6.13
Prob F .0158 .0011 .0042 .0003 .0035 .0003
R2 231 .42 B .43 .37 .48
fean 46,68 31,43 26.30 29,70 23,49 20,45
Standard 64.89 53,01 53.92 58,25 55.50 55.44
Deviation
Regression
Coefficients
Bp 20,38 -14 .41 -41,51 -16,63 - 9,50 -28.32
B4 (1) 5,95 10,19 .40 10.37 7.39 12,60
By (aq) 44,13 37.30 29,78 52.76 39,38 37.11
B (ap) 20.29 7.54 16,69 19,94 20,72 5.70
Ba (az) -31.18 -28,21 -18, D6 -29,03 -25,40 -30.30
Bg (ag) -60,43 -40.21 -40,43 -59,93 -52.65 -56,42
Bg (ag) -10,05 -25.46 -32.68 -21.05 -22.15 -14,42

08



Table 20, Regression coefficients, F, R2 , means and standard deviations for the
six equations used to forecast the basis for hoos

Days Before Tradino Stoos

0 1 2 3 4 5
F 8,085 6,422 7.832 7.62F 8,207 3,500
Prob F .0001 . 0001 . 0001 . 0001 . 0001 . 0055
r? .599 .542 .591 .584 L£04 .3093
flean .A448 .585 +516 LA67 +B378 .228
Standard .519 .497 .439 .459 .479 LGF6

Deviation
Intercent -.668 -.236 -.318 -.134 -.432 -.400
B4 (aq) -e274 -.281 -.385 -.285 - 215 . 041
By (ay) w16 -.270 .264 .530 L4583 .284
B (az) =120 .149 .265 427 .059 030
B4 (ag) A7 -.164 -.107 -.357 -.301 -.100
Bg (ag) - 327 -.309 - 3N7 -.575 - .00 -.538
Bg (ag) .073 287 -2 20 -.025 ,083 -.0r0

By (T #2083 -196 .200 .47 .195 151

L8
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Additional delivery costs

Since we are usino Omaha for cattle and Chicaon-Penria
for hons as the local market, the additional delivery

costs are zero.

m

stimate edainn cnsts

. W ——— ——— i

The equatinn used to calculate the estimated hedaginog

cnests was:

(C + Int(750))/u

I
]
)

where:
HC = the estimated hedoina cost,

Int = the interest rate for the lenaqth of the
feadina perind assuminoc a ©7 annual rate,

C = the commissinn charne: 3540 for cattle,
$35 for hoas,

3750

i

the initial marqin, and

4 = the coefficient tn convert the HC tn
dnllars per hundredweinht

The estimated hedgino costs for cattle were § .23 oer

hundredweinht for November - Auqust feedino period,

5 .18 per hundredweioht for the January - June feedinn

periond and % .23 per hundredweinht for the April - December

feedinn rerind., The estimated hedoinn cost for hnns

was 3 .16 per hundredweioht for the three feedino systems,
The estimates for cattle, on the averane, were quite

accurate in that for the November - August feeding system the

estimate was only § .04 per hundredweinht lower than the

averane, for the January - June feedino system HC was only
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8 .02 per hundredweinht lower than averane hedginé cost,
while HC was orly § .01 hioher than the averane hedaing
cost for the April - December feeding system, See Table 21,
The target orice for cattle and hogs for each feeding
system in each year is shown in Table 22,
The estimated hedqinag cost was even more accurate
for hogs than it was for cattle. In the July - October
and January - April feedinn systems the actual averane
hedoinn cost was % .01 per hundredweinht above the estimate

for the Seotember - December feedina system. See Table 21,



Table 21, Actual hedqinn costs for cattle and hogs

Cattle

Feedinn Systems

Hoos

Feedinn Systems

Nov.- Jan,- Aoril- July- Seot.- Jan,-
Aug. June Dec. Oct. Dec. April
1965 «21 .24
1966 1) +14 «20 «15
1967 o .09 Bl .09 o 12
1968 + 25 .21 22 a4 16 «15
1960 . g .29 .19 .20 .24 19
1970 .19 .20 .16 i s 10 .14
1971 +29 «25 «29 o B2 .18
1972 36 23 .36 . 7 18 « 12
fean b .20 .22 =15 17 W
Standard _
Deviation . 095 .068 <07 .042 . 047 .030

ve



Table 22,

Tarnget orice and estimated hedqing cost for each cattle and hnno feedinn

system

Cattle (1965-1072)

Feedinn Systen

Hons (19AF-1272

Feedinn System

Nov,- Jan.- Aoril- July- Seot,- Jan,-
Aug. June Dec. Net . Dec. April
18€5 23,63 24..57
196 28 a7 2732 20,00 21.34
19&% 28,19 28,01 27,47 21.84 18,28 2137
1853 25,60 24,87 25,89 19,64 18,59 13,64
1869 25,97 26,52 28.57 22,38 22 .64 18,39
1970 29;61 30,04 25 4 20511 19,309 26,64
1971 29,33 20,37 25,957 20,16 TR, 9 1€.24
1972 31.02 22 +34 32 .37 27.04 28,34 24,34
HC «23 .18 o235 . NE .15

S8
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CHAPTER vI: THE SIMULATICON MODEL

A computer simulation model was develoned to generate
results for the hedging strateqgies. A simnle flow chart
of the model is shown in Fioure 16. Once the hedoe was
placed, the first sten was to calculate the gain or loss in
the futures market from the orecedino day. If there
was a lnss in the futures market and mnre marnin was
required, the amount of the additional margin was recorded
as a dennsit:; otherwise no additinmal marnin was added,
If a gain occurred, which caused the feeder's account to
mave above the required marqgin, the amnunt nf mnney above
the reguired extra marnin was withdrawn; otherwise no
action was taken. The second step in the simulation was
to calculate the net denosits. The net dencosits are equal
to $750 plus the denosits minus the withdrawals. The
third step is to calculate the daily interest costs,
which equal the net deonsits times the daily interest
rate., The daily hedoinn costs are then summed to form a
runninno interest cost., Each day the ornaram orints the
date, futures nrice, current deoosits (the amount in the
Feeder's account), deonsits, withdrawals, net denosits,
running interest cnst, maximum investment (maximum amount
that the Feeder has had in his accnunt to date). At the end
of the feedino nerind the basis and the averane hedainn cost

per hundredwsinht and the maximum investment were calculated.
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This is all the information that is needed to calculate
the net price from not hedging and hedging. The net
price from nnot hedging is the endina cash orice. The
net price from lifting the hedge by offsetting is the ending
cash price pnlus or minus the gain or loss from the
futures transaction minus the average hedging cost per
hundredweight; the net price from delivering is the
beginning futures price minus the average cost of hedainag
per hundredweight minus any adjustments for nonpar
delivery,

This simulation was used to obtain the net prices
for the routine nonhedging strateqy, the routine he@qinq
strateoy, the FFCP strateqy, and the Bayesian.strateqy.
For the‘ten-day moving average strateqy the computer
program had to be altered slightly to allow the ten-day
moving average rules to determine the starting and ending
dates of the hedges. So, the only difference between the
program presented in the flow-chart and the program used
with the ten-day moving average strateqy is the method
used in determining when to onlace and when to 1ift a

hedge.



88

¥

Read in-Date
Cash Price, Futures
Price

Calculate beainninn
Basis

v

Set current deposits equal to 750
deposits equal to O
withdrawals equal to C
Maximum Investment equal to 750

> ¢ <
Calculate net depositsl

(750 + deposits -
withdrawals)

v

Calculate daily hedainn
cost C(net depnsits)
(.09+365)1

v

Calculate runninao total
of hedoinao costs (3HC)

v

Print-date, futures prices,
current deposits, deposits,
withdrawals, net deposits
2HC, Maximum Investment

v

Figure 17, Simulation model
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v

Read-date,
Futures price

cash price

Calculate
ending Basis

v

Calculate average
hedaino cost/100#
ZHC+40
400

Fiqure 17,

;*

market from
preceeding day

Calculate gain or
loss in the futures

loss

v

Print-Beginninn
and endina futures
and cash prices
and basis averane
hedging cost/100,
maximum investment

STOP

Continued




s

add gain to
current deonsits

est
current

withdrawal the
amount above
750

v

add this amount
to withdrawals

Fioure 17, Continued
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’

Substract loss
from current’
deposits

est
current
deposits to
500

add to current

depnosits so that

current deoposits
equal 750

v

add this same
amount to deposits

v

add this same
amount to maximum
investment
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CHAPTER VII: ANALYSIS OF THE HEDGING STRATEGIES
Analysis of the Cattle Hednginag Strategies

Naive strategies

The bottom two lines of Table 23 show the mean net
price and the variance of price using a strateay of
routine nonhedoing and a stratengy of routine hedging.
Looking first at the mean net price we find that the
routine nonhedging strateqy gives a higher mean net
price than the routine hedging strateqy for all three
feeding systems, This increase in the mean net orice
amounted to $2.91 for the November - August feeding
system, 3$1.97 for the January - July feedina system, and
5 .60 for the April - December feeding system. The
variance of these net prices is shown in the last line
of Table 23; thouah the mean net price was higher with
routine nonhedging so was the variance of that orice.

Hedging returned a higher net price in nnlé seven
of the twenty-two periods tested; 1967 for the November -
" August feeding system; 1966, 1967 for the January - July
feeding system; and 1966, 1967, 1969, and 1970 for the
April - December feeding period. Even though hedaina
returned a hiogher net orice only thirty-two percent of
thé time, it returned a higher net price in every instance

in which the cash orice decreased over the feeding perind.



Tabla 23, Net price received at Cmaha using two naive strateagies (1965-1272)
Ferding System
November - August Januvary = Jun= April - December
Strategy Strateqgy Strateqy
Mo Routina No Routins o Routine
Hedge Hedge Hedge Hedge Hedge Hadge
Year $/cuwt 3/cut 5/cut 3/cut % /[cwt 3 /cut
1965 ---8 -—- 25,00 22,54 25 . 38 23,81
1966 e — 25,38 28,00 23.25 26,66
1067 26,75 27 .27 25,25 27.5%% 25,38 27.20
1968 274,75 2555 25 425 24,04 28,25 R 4
1969 30,63 25,86 34,25  27.8° 27,50 7%, 8%
L 30,13 28.52 29,75 29.27 26.25 28,78
1971 33,50 28 .61 az, 00 29,30 31,38 29
1972 3h .00 31 .04 K, 32 2% 35,00 32,24
lean 30,79 27 .88 25;.57 27,60 28,30 27.7C
Variance 12.10 . i 22,10 0,34 20,52 To3E

6

8There were no August futures prices at the beginning of the feeding rerind
for these two years,
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The above results were obtained assuming that the
hedge was lifted usina the method giving the highest
net price. 1If the feeder was forced to lift the hedge
by offsettina or by delivering there would be a change
in the net price received., The next to the last line
in Tabhle 24 shows the mean net price received from
offsetting as compared with deliverinn on the contract
for each feedinno system, The last line of Table 24
shows the variance of the net price. Fnr the November -
August feedinag system 1ifting the hedne by offsetting
yielded a mean net price of $27.72, which was § .21
nreater than the mean net price from deliverino nn the
contract. The variance of the net price from offsettinng
was 2,05 less than the variance of the net orice from
deliverinn.

The other two feeding systems did not show such a
wide range in their variance. With the January - June
feedinag system delivering on the contract gave a sliahtly
higher price than offsettinno ($27.41 vs. $27.32), and
had a greater variance (9.33 vs. 9,17). The difference
between offsetting and delivering on the contract for
the April - December feedinn period was & ,70, with
delivering havinan the hinher mean net price at $27.65.

Besides givina the higher net price, deliverino on the

contract had the smaller variance of orice (7.18 vs. 7.37).



Tahle

24, Net price receivad and variance of net price receivaed from delivering
on the contract and offsetting (1855-1972)

Feeding System

November = August January - June April - December
Strategy Strategy Strateay

Dffsat Delv, Offset Delv, Offset Dely,
Year 8/cwt 5/cwt 3/cwt  3/cut 5/cut 8/cwt
19€5 ---= --- 22.14 22,64 22,99 23.81
1965 - i 28,09 27.56 26,09 26,.6A
1967 2725 27 .27 27 .08 2731 27..20 26,78
1968 25,55 24,65 23,97 24,04 24,86 25415
1969 25.86 24,88 27.89 26,84 25.96 27.86
1970 28.52 28,76 28.52 2927 27.29 28,79
1271 28.21 28,43 29,13 29.30 29,45 29,91
1372 30,97 31,04 31.84 32.29 31 79 32.24
iean 27 .72 2751 2102 2741 26,95 27 .65
Yariance 387 65.02 9:17 2 PR % 737 1«18

®There were no August futures prices at beginning of the feeding p2riod for

these two years,

V6
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There is a rather interestino observation that can
be made about the results oresented in Table 24. Lifting
the hedoe by offsettinno gave a hiocher net orice than
liftinn the hedoe by delivering in only 22.7 opercent of
the feedinn oerinds studied. This is assuming that
the feeders local market alternative is the OUmabha

terminal market, and thus ADC is equal to zero.

Selective strateanies

Accuracy nof the target price for cattle The taraet

price is nnly useful if it accurately estimates the
net orice that the feeder will receive., In this respect
the tarqet price for cattle does a respectable job, as
is shown in Tables 25 and 26. Table 25 shows ths
correlation coefficient between the taraoget price and the
net price from hedging, if the feeder lifted the hedqge
by offsettino, deliverina and by usinn the ootimal
method of 1liftino the hedaoe. Table 26 shows the mean
and variance of the target orice and the net nrice that
the feeder would have received if he had hedeed. In
Table 26 we see that the tarocet price has a tendency to
nverestimate the net onrice.

The amnunt of the overestimation rannes from § .28
to $1.25 with only one nbservation over % .20, and an
averaage overestimation of % ,59, anain indicating that

the taroet price is a qood estimator of the net price
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Table 25. Correlation conefficients

Net Price
Dffset Deliver Optimal
Tarnet Price . 946 ,902 .980
received from hedaina.
Futures-forecasted cash price strateay (FFCP) The

decision criteria for this strateqy was to hedoe if the
tarnet price was greater than the forecasted cash nrice,
otherwise no hedge was placed. The first column of
Table 27 shows the taroet price for the ending date of
each feedinn system calculated at the beaginnina of the
feeding neriod (from Table 22, npage B85). The second
column of Table 27 aives the forecasted cash orice

from the mndel nresented in the Apnendix.

Followina the decision criteria for this strateay,
the feeder would have hedned only in the years indicated
in column 3 of Table 27, where H indicates a hedne was
nlaced and NH indicates a hedoe was nnt nlaced. The
resulting net prices are shown in the last cnlumn of
Table 27.

If a hedoe was placed, then the net orice is the

net price from lifting the hedae by the alternative



Table 26. ®Mean and variance of the target price and net nrice received by
feedinn systams

Ferding Systems

Mpvamber - Aunust January - June Anril - December

Tean Variance “ean Yariance Mean Variance

Target Price 28,2¢ 4,590 27.87 8,000 28.20 £,010
Net price - Offset 2412 %.970 27 .52 9.170 2¢,95 TeoT0
Net nrice - Deliver 27 .51 6,020 27 .41 9,330 27.65 7.130
Net price - COptimal 27.88 4,300 27.R0 0,340 27.70 T.1680

L6
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Table 27. Decision informaticon and results of the futures -
Forezcasted cash price strategy
Target Forecasted Net
Year price cash price Decision® price
November - August Strategy
Q&7 28,19 25.98 v A
1‘“':"} 75.'(0 27.16 27.75
1269 25,97 30,99 30,6
1270 29,61 an,73 2 o
1974 29,33 32,90 33,50
1992 M7 ar .18 35 00
January -~ June Strateqgy
1865 28453 2656 25,00
1965 23,37 G e26 28,00
1967 28, M 25,98 L
Rl 28,97 2716 26,25
1389 Beoid G e 34,25
1970 3,04 3073 2775
YRR 2oETT 32,90 i
il 3234 37.48 17 .75
April - December Strateqgy

1565 24,57 25,44 4 2%,33
1065 25 24,18 Y ar rc
1967 27.47 25,75 : 27.20
1;?’ 25,82 27456 22,25
1769 28,57 28,19 : 27 .8~
19270 29,47 29.41 1 28,79
1971 R 4 I5.,55 74 .78
A - Y g T
15972 & e g 40,07 %€, 00

aH ] hcadqe s

no hedge,
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that qives the highest net nrice, So for the November -
August feedinag system the hedge was lifted by deliverina
on the contract. For the January - June feedino system,
the hedoe placed in 196F was lifted by offsetting, while
the hedoe placed in 1967 was lifted by deliverino on the
contract. For the Aoril - December feeding system

1967 was the only year in which the hedoe was lifted by
offsetting. In the other three years (19¢¢, 1969, 1970)
the hedge was lifted by delivering on the contract. If
a hedge was not placed then the net orice was the

Omaha cash price.

The ability of this strateqy to determine when to
hedoe and when not to hedqge was excellent. In each
case where the decision was to hedoe, hedoino gave the
hiohest net price. And when the decision was to not
hedae, nonhedaing gave the hinohest net orice in each -
instance,

The futures-forecasted cash price hedqinn strateqy
compares favorably with the two naive stratenies ore-
sented earlier, Table 28 oresents the mean net price
and the variance of price of the naive strateqgies
and the futures-forecasted cash price strateay. If
we look at the top half of Table 28 we see that by
using the futures-forecasted cash price strateqy the

feeders mean net price could have been increased above
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Tehle 28, !epan and variance af
futures-forecasted cash price strateoy

naiveoe

=tratanies and the

Np hedne Hedge FFCP

Do Lpre Offset Ontimal Offset Ontimal

erind t/cwt $/cut b/cwt %/cut 5/ cut

MEAN

Novemher - ~

Rttt 30,709 29,72  27.88 30,88 70,88
Janua -

i 29,57 27,32 27.60 30,14 70,18
Anril -

Decembar 28.30 26,95 27,70 28.82 29,72
VARTAMNCE

llovezmher -~

August 12:10 597 4 ¢30 1134 11.3%1
January -

June 22,13 9,17 0,34 17.77  17.5€
April -

DDennﬂ%Pb 20.52 737 T+43 15,46 14,41
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the mean net orices from the naive strategies. This
increase was from $ .09 (routine nonhedoe) to $3.00
(routine hedeoe) for the November - August feedino system,
$ .61 (routine nonhedoe) to $2.58 (routine hedge) for
the January - June feedino system, and $1,02 (routine
nonhedae ) to $2.02 (routine hedoe) for the April - December
feeding period.

However, even thouah the mean net price for the
futures-forecasted cash price strategy was the hiaohest
of all the strategies so far presented, the variance of
the price fell between the variances of the other
strateqies. This is shown in the bottom half of Table 28,
Thus we can conclude that the futures-forecasted cash
nrice strateqy is superior to the naive strategy of
routine nonhedginn. This selective strateqy is suberior
in that by usinn it the feeder could obtain a oreater
mean net price and a lower variance of orice than could
have been obtained by usino a strateqy of routine non-
hedging. Cn the other hand the feeder must evaluate his
objectives before chonnsing between the futures-forecasted
cash orice strateqy and routine hedginn.

Bayesian strateny The anplication of Bayesian

decision theory tn hedaoino, using the actions, states
of nmature, and exneriments oresented earlier, yielded

the same results as the FFCP strateqy. Althouah the
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Bayesian strateaqy did not contribute any new results, it
did give snund sunonrt to the FFCP strategy. The maximizing
action, given the relatinnshio of the tarcet nrice and
the forecasted cash orice, was identical to the decision
rule used in the FFCP strateqy.

Table 29 shows the develooment of the 2ayesian
strateqy for hedginn cattle. Part A of Table 29 shous
the paynff table and the subjective or onrior probabilities,
The payoffs were nbtained by averanina the net nrices,
fnr each cnmhipation of actions and states nf nature,
from the FFCP strateqy. Thus, the nayoff for A, 8; was
found by averaninn the net orices that were obtained
usinn the FFCF strateny when a hedaoe was nlaced and the
actual net nrice was hinher with a hedoe. The subjective
nrobabilitirs are the nercentaqge of times that the net
price was hioher with a hedae and the nercentage of
times that the net orice was lower with a hedae using
the net prices from the nmaive strateonies. The calculatinn
nf the exnected naynff using the nrinr pnreobabilities
is shown in Table 292,

The values for P(Z | ?i) are shown in Table 20C,
Thay were calculated from the FFCP strateqy by calculating
the nercentane of times that Zi occurred qgiven 91.
Sn for 247, the taroet nrice was oreater than the

Forecasted cash ~arice each time the net orice was hinher



Table 29. Computation of the Bayesian
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strateqy

A, Payoff table (3/cwt) Prior probabilities
a4 a,
Ty 27,77 31.20 .68
2 l:("i,ai) p(ai) (p(qi)u(ni,ai))
”1 27 .60 25,.A8 P A.B83 B8.22
72 20T 3. 20 .68 158,88 21,22
Exprcted payoff using prior probabilities 27.71 20,44
Ea P(Z1 ”i)
74 Z2
P 1,0 0.0
Rl 0.n 1.0
Je Strateqgies Action taken after Zi
Zy Z5
51 a1 a1
S» a1 ao
&9 a9 a1
S4 as ap
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Table 29, Continued

E. p(Z] o) P(8;)
Z4 Z, Z, z,
a, 10 0.0 32 P(7,4)P(Z 94) .32 .00
B n.f 1.0 .68 P(8,)P(Z 2, L00  .F3

P(Z) .32 FB

Action probabilities P(8; Z)

o e s
.0 68 o
I wr Al
Fis c(P(2; 1 2),a)
2y Z,
a, 27.60 27,77
a,  25.68 31,20

Paximizing Strateqgy
aa‘ 32

27 .60 31.20

Weighted average paynff cnrresponding to the flayesian Strategy

27.60(,32) + 31.20(.68) = 730,05

G Value nf the experiment

30,05 - 529,44 = 3,61
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with a hedne. In lookina at these values we see that

the experiment was nerfect in that each time 41 nccurred
the exneriment was Z1 and each time %, nccurred the
experiment was 22. The stratenies available to the

feeder are shown in Table 290, while the calculation of
the actinn nrobabilities (P(@il 2)) is shown in Table 29E,
Fart F of Tahle 2C pives the results of calculating

S(P(?i | Z2),A), the maximizinng action, and the weichted
averane utility corresnonding to the Bayesian strateaqy.
From these results, and usina the feeders objective of
maximizing nrice, the %ayesian strateny is 52, Liday BT
the taraet nrice is arerater than the forecasted cash

arice then hedne, if the target orice is less than the
forecasted cash onrice, then don't hedne. The value of the
experiment was % ,61 (Part G, Table 29); thus indicating
that by usinn the exneriment the feeder conuld raise his

exnected net nrice by § .61,

Ten-day moving averane strateny Table 30 shows

the net nrice received and the mean and variance of

the net nrice received usinn the ten-day movina averane
strateqy (10-DFA) for each cattle feedina system and
year. Also included in Table 30 is the number of times
a hedge was placed durinn the feedinn nerind. Even with
the large number of hedges nlaced durinn the feeding

nerinds, a hedoe was in affect at the end of the feedino



Table 37, MNet nrice received using the 1C-dav moving averane strateny and the
. \
number of times that a hedge was nlaced (cattle)

Feedinao Systems

Hoverher - August January - June Anril - December

5/cut x 2 3/cut X 3/cwt x
1965 25,98 4 25,22 5
1967 2758 K 25 422 7
1967 25.83 8 27.87 3 25,98 6
1968 264,33 7 2508 4 26,96 7
1862 30,41 5 33.00 1 26.50 8
197C 28.74 8 28.83 5 22.87 11
1971 32,34 6 32,59 3 32«5 7
1972 34,49 6 35.39 4 36,75 4
fean 29.69 29,58 27:76
Variance 11.43 13,24 20,95

9C L

aNumber of times hedoe was bplaced,
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period only fifty-five percent of the time. This
effectively eliminated any noportunity for the feeder to
deliver nn the futures contract in over half of the
feedino nerinds, even though the cattle had been hedged
oreviously.

In lonking at the ton half of Table 31 we see that
the 10-DlA strateny qgives a net price greater than the
net nrice usino the routine hedgina strateqy. In addition,
the net price usino the 10-D"A strateqy in the January -
June perind was aqreater than the net orice using the
routine nnnhedninn strateany. The other two selective
strateniss and the MNovembher - August and April - December
feeding perinds of the routine nnnhedaing strateqgy
raturned a hioher mean net orice than the 10-DUA
strategy.

One reason for the relatively onor price performance
of the 10-D"A strateqy can be directly attributed to the
number of times a hedne was placed and the resultinn
hedging cost. The averane hedoina cnst was % ,43 per
hundredweinht greater for the 10-DFfA strateqy than for
the routine hedoinao strategy over the November - August
feedinqg neriod. Increases in hedaina costs of § .15 per
hundredweiqght, and % .43 oer hundredweinht were recorded
between these two strateqies (routine hedqing and 10-DiA)

over the January - June and Anril - December feeding



. |
-

At

systems

3% "man and

varianc

]

the Tive hedninn strategies 5y cattle Ffeeding

Stratany

Feedinng System lio Hedge Rnutine Hedgs FFCP fJay=sian 10-D7A
Mean
November - August 30,79 27.38 30,88 30,98 29,AC
January - June 29,57 27 .60 37,18 20,13 29,58
April - Decemher 8.30 2770 22.32 28.32 27.77
Variance
November - Auqust 12,190 4,30 1737 1 31 7183
January - June 22 .10 Q, %4 17,56 17 56 1324
April - Daecenher 20,52 7. 10 14,44 14,41 20,91

g0l
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nerinds, resnectively, A second reason is that in
fifty-nine percent nf the feedine nerinds tested (22 total
nbservatinns) there was a net loss in the futures market,
which reduced the net nrice correspondinnly,

Lonkinn now at the bottom half of Table 31 we see
that the variance of the net price for the 10-Di'A strateqy
was rather erratic when compared to the other strategies,
For instance, the net price for the April - December
feedino nerind is the second smallest mean net price nof the
five stratenies, while the variance of that orice is the
larnest nf the five strateqgies.

Faximum investment A discussinn of hedqinn is

not entirely comnlete without discussinn the amnunt of
marain that is needed to maintain the futures oposition.
Table 32 shows the maximum amount of marnin that the
feeder wnuld have needed at any one time durinn each
feedinog period., There are several interesting observations
that can be nbtained from this table. First, there

was only one year and feeding system in which the

feeder did not need tn depnsit more marqin. This was

in 1967 with the Januvary - June feeding system. Second,
the feeder would have had to dennsit a tntal marqin of
twice his initial marnin fifty-five percent of the time.
Third, and snmewhat surorisingly, forty-one opercent of

the time the feeders total margin needs were three



Table 32. aximum marnin needed at any nne time with routine hedgina (cattle,

Feedinn Systers

lovembher - Auoust January - June Anril - December
1075 2553 1530
18FE 813 R
1967 870 750 958
1968 147C 14472 1578
1969 3090 3950 1470
1970 990 16540 842
1971 2442 2230 2790
1972 301C 2770 34110
fiean 1979 20009 1672
Standard 9913 1084 Q40

Deviation

oLl
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times the initial margin.

So even thouagh hedaing does reduce the variance of
the net orice received, and thus reduces the price risk
involved in cattle feeding, a large amount of canital
is needed to hedaqe, using a strateqy of routine hedagina.

The FFCP strateqy and the Bayesian strateqy
substantially reduce the marqin requirements in that in
many of the years when high maraoin levels are needed,
no hedaoe is placed; thereby reducing the capital needed
to hedge. Shown in Table 33 are the maximum marqgins
needed at any one time using the FFCP or Bayesian
strategies.

With the 10-DMA strateqy additional marain was
needed in only two of the years tested, 1966 and 1972
with the Apnril - December feeding system., The additional

margin was %52 and %102, resopectively.

Analysis of the Hog Hedgino Strategies

Naive strateqgies

In Table 34 the net orices received usino the routine
nonhedqing strateqy and the routine hedaging strateny
are presented. The mean and variance of these net
orices are shown at the bottom aof Table 34, Turning
our attention first to the mean net nrices we find that

in the January - Aoril feedinn system the routine



Tahble 33, 'aximum marrin needed at apy nne time with the FFCP or ZBayesian
strategy (cattle)

Feedinn Systems

iinverher - Aunust January - June Anril - Decenher
1985 - 143 NH
1G&F MNH R183 908
1957 870 750 058
1988 NH NH NH
1965 NH NH 1170
1970 NH NY B42
1971 NH MH NH
1072 MH MH NH
iean 875 784 992
Standard =S 449,08 135 .86

Deviatinn

NH = No hedge placed,

A%



Table 24,

et nrice received at Chicaao - Peoria usina two naive strategies

(1065-1

c72) (hoas)

— e i ————————— . S e e e e e 4 8

Feacdinn System

July - Octnber Sentember - December January - Aoril
Strateny Strateqy Strateay

Vjidee Tedee g jedee Tge®  Ngedee Togor”

5/cwt §/cwt 8 /cut
19£6 21.38 19,95 21,78 21,35 ~--a SEen
1867 19,50 22.06 19,43 19,41 18,00 21,40
1968 19,13 18,14 19,75 18,59 20,58 19,13
1969 25,25 22,35 27.75 22,56 271,88 18, 3%
107¢ 18,38 20,14 14,38 19.45 24,53 £ #R%
1971 21.0C 20,28 21.83 18,73 16,31 12,22
1872 258,50 27,03 32.2% 20,22 23,38 24,34
Mean 21.95 21.5€ 22.74 21,19 20.63 21,03
Variance 1357 Tt 29.60C g B P D T2 15.39

@There were no Anril futures prices at the beainning of the feedino neriod.

gLl
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hedging strateqy yielded a mean net price .47 nreater
than the nean net price from the routine nonhedaing
strateqy. This is rather unusual in that both the
July - fictober and Sentember - December feedinng systems
showed the ornposite outcome, i.e., the routine nonhedoinc
strateqy returned a higher net nrice than the routine
hedaing strateny. This hiaher return amnunted to 5 .61
for the July - October feeding system and 31.55 for the
Sentember - Decemher feeding system. The variance of
three net nrices is shown in the last line nof Table 34,
As we saw with the cattle, the stratecies with the
hinher mean nrices alsn nive a higher variance of nrice.
This includes the rnutine hedging strategy fnr the
January - April feedinn systems.

Althnunh hedqginn hons returned a higher net orice
a greater nercentange of the time than did hedaing cattle,
hedqing did nnot prntect the hog feeder fraom a declininn
market as well as it did the cattle feeder. This is
because routine hedginn returned a larger net nprice than
did routine nonhedninn each time the cash cattle market
declined, This was nnt however the case with the hnns,
The methnd of lifting the hedne made a nreater difference
with hens than it did with cattle, This is shown in
Table 35 by the larqer differences in the mean net
orices and variances between the methnds of 1iftino

the hedoe, The difference in the mean net orices received



Table 35,

et porice received and variance nof net orice geceived from deliverinog on
the contract and offsettinn (187¢-1272) (honns)

Feeding Systems

July - legtnber Seotember - December January - Aoril
Offset Delv. Offset Delv, Cffeset Delv.
3/cwt 3/cut 8 /cwt i/cwt % /cwt $/cwt
196F 19,83 19,95 21,03 21 .35
1867 22.06 21.91 19,40 19,27 20,18 21,40
1968 18,50 19,1€ 17.49 18.59 19.13 18,65
1969 21.45 22,35 21 .41 22.56 17..69 18.36
1970 19,35 20.14 18,43 18,45 2527 2656
1971 19,75 20,2C 17 71 18,73 18,33 16,22
1872 25 15 2% 0% 20 15 28,22 22.504 24,38
Mean 20,89 27 +53 20,38 2117 20,04 20,94
Variance 4,92 7.15 1% . 27 11.81 12,53 15,79

SLL
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from liftina the hedage by offsetting and from delivering
ranqged from 3 .64 for the July - October feedina system
tn $ .90 far the January - Anril feedini system, with the
Sentember ; NDecemher feedino oeriod havino a difference
of $ ,79, For each feeding system delivering on the
contract gave a higher mean net price than offsettinn,

When comrnared to the other feedinn systems, the
difference in the variance of the mean net price (Sentember -
December feedinn system) between offsetting and delivering
on the contract was quite small (.54). The difference
between the variance of the net orice from nffsetting and
deliverinag was 2,23 fnr the July - f'ctnher feedinn system,
while the difference in the variance for the January - Anril
feadinne svsten was 3,2F (See Table 35), In all cases,
Aeliverinn nave the highest variance in th=2 mean net
arice.,

Assuminn that the feeder's local market alternative
is the Chicann-Penria terminal market, and thus ADC is
equal to zern, liftino the hedge by offsettinn oave a
hinher net nrice than 1ifting the hedne by delivering
in only fifteen percent of the feeding periods studied.
This is apnroximately eight nercent less than the same

coTrarison for cattle.
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Selective strategies

Accuracy of the tarqet orice for hons The accuracy

of the tarnet nrice fnr hons was even better than it was
for cattle. Presented in Table 3f are the correlation
cnefficients between the tarnet price and the net nrice
from hedging, while Table 37 shows the mean and variance of
the tarnet price and the net prices from offsetting,

deliverinn, and the ootimal method of liftino the hedqge.

Table 3%, Cnrrelation coefficients between the target nrice
and various methods of lifting the hedne

Net Price

Offset Deliver Ontimal

Target .982 ., 000 900
Price

And, unlike the cattle, we do not see a tendency towards
overestimatinn by the target orice, excent when the hedae
is lifted by offsettinq. In fact, in two of the feeding
systems the net nrice from offsetting was areater than the

tarnet nrice,.



Table 37. f'ean and variance of the taroet orice and net price received from

hedging by feedino systems (hoas)

Feedinn Systems

January - Aoril July - October Sentemher - December
lean Variance ean Variance ean Variance
Target Price 20,94 15.62 21.58 £.83 2118 11.88
Net Price - 20,04 12..53 20,89 4,92 20,38 1,27
Offset
Net Price - 20,94 15.79 21.53 7.15 2 17 11,81
Deliver
Net Price - 2163 15.39 21 .5F 7.17 21.1¢@ 11.7%

Ootimal

ghi
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Futures-forecasted cash price strateqy The target

price (from Table 22, page 85) for the endinn date of

each hog feeding system calculated at the beainning of

the feedino period is shown in the first column of

Table 38, The forecasted cash price from the model
presented in the Apnendix is shown in column 2 of Table 38,
Shown in column 3 of Table 38 is the decision that was

made for each year, with H indicating that a hednoe was
placed and NH indicating that a hedge was not placed. The
resulting net prices are shown in the last column of

Table 38,

Like the cattle, if a hedge was nlaced it was lifted
by the method giving the hiohest net orice, if no hedqe
was placed then the Chicago-Peoria cash orice was used.,
0f the six times that hedaes were placed usinn this
strateqy the hedge was lifted by offsettino twice; in 1966
for both the September - December and July - October
Feeding systems. In the other four cases the hedoe was
lifted by delivering on the contract.

This strateqy did not perform nearly as well for
hogs as it did for cattle. In fact, the FFCP strateqy,
when apolied to hoas, "missed" twenty-five opercent of the
time. That is, when the decision was to hedge, nonhedoing
gave a hiaoher net price twenty-five percent of the time.

However, even with this somewhat noor showing by the
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Table 38, Decision information and results of the futures-
fnrecasted cash price strateay

Target Forecasted Decision Net
Price Cash Price Price

January - April

1067 21.36 19,34 Ha 21,40
1968 18,64 19,58 NH 20,50
1960 18,39 21.96 NH 20,88
15870 26 .64 25.88 H 26 .66
1971 16,24 18,82 NY 1F.,38
1972 24,34 25,05 NH 23,38

Sentember - December

19646 21.34 20,34 H 21.35
1967 19,26 18.95 H 19.40
1968 18.59 20,92 NH 104 ThH
19609 22.64 28,33 NH 27.75
1970 12,39 19,58 NH 16.38
1271 18,79 24,76 NH 21.88
1972 28.24 33,68 NH 32,25

July - October

1966 20,00 22,05 NH 21,88
1967 21.84 18,78 H 22,06
1968 19,64 19.61 H 19,16
1969 22:39 26,75 NH 25,25
1970 20.11 20,42 NH 12.38
1971 20.:16 21,21 NH 21,00
1972 27.04 30,55 NH 28,50

@4 = hedge; NH = no hedge.
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FFCP strateqy it did compare rather favorably to the naive
strateqies. Table 39 presents the mean and variance of
the net rrice for the two naive strategies and for the
FFCP strateay. In looking at the too half of the table we
see that the FFCP strateqy gives a higher net price than
the routine hedging strategy over all feedino systems.
This increase in price ranged from 8 .50 for the January -
April feedinn system tn $1.45 for the Sentember - December
feeding system, When we comnare the FFCF strateqy to
the routine nonhednino strategy we find that the FFCP
strateqy nives a higher net orice for only two of the
feedinog systems. The third feeding system, September -
December, returns a hioher mean net orice by usina the
routine nonhednina strateny than by usinn the FFCP strateany.
The variance of the net price for the FFCP strateny
fell between the variance of the net price from the
routine hedoing and the routine nonhedainn strateqies for
the January - Apnril and the July - October feeding systems.
For the September - December feeding perind the variance
of the FFCP strateqy was greater than the variance of
the routine nonhedoinn strateqy., This is shown in the
bottom half of Table 329, Unlike cattle, we cannot call
one of these three strategies, when annlied to hons,
superior in all cases, lWe can say that the FFCP strateqy

is superior to the routine hedging strateqy for the
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Table 32, !'ean and variance nf the naive stratenies and the

A
futures-forecasted cash nrice strateny (hnns)

No hedne Hedne FFCP
Offset Ontimal Dffset Ontimal
Perind $/cwt 8/cwt 3/cwt 5/cwt $/cut
MEAN

January - 20,163 20,04 21.03 21.10 21 .53
April

July = 21,95 23,89 21 .5¢ 22 .24 22,32
Octnbher

Sentember - 22.: 74 20,38 21.19 22.64 22.68
Decemher

VARIANCE

January - 9,72 12,583 15,30 9,22 11.55
April

July - 13,57 4,92 7.17 13.03 12.87
Octnber

Sentember - 29,60 19 .27 19 . T3 29,92 29.79

Decemher
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January - April feedinn system, and to the routine non-
hedninn strateny in the July - October feeding system,
8eyond this the choice of hedginaq strategies deoends

on the feeder's objectives.

Bayesian stratedy The computatinn nf the Bayesian

strateqy for hogs is shown in Table 40. The orocedure
used is identical to the one oresented for the cattle,
Like the cattle, the Bayesian strateqy for honos was
identical to the FFCP strateay, That is, this Bayesian
strateqy is 52: if the target orice is nreater than
the forecasted cash price then don't hedge. The value
of the experiment for hoas was $1.03, which is quite a
bit larger than the value of the experiment for cattle.

Ten-day movinag averane strateqy The net price

received and the mean and variance of that net orice,

along with the number of times a hedae was placed, for

the 10-DMA strateqy is shown in Table 41, Because a

hedge was in effect at the end of the feedinn nerind

only fifty-three nercant of the time, the feeder did

not have the onportunity to choose which methnd to use

in 1liftinag the hedoe in slightly under half of the

feeding periods. This nercentage was slightly above the
same percentane for cattle where a hedaqe was in effect

at the end of the feeding period fifty percent of the time,

Presented in Table 42 is the mean and variance of
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Tahle 40, Comautatinn of the Payesian Strateay (hoos)
A. Payoff table (3/cwt) Prior orohbahilitins
U(6y,a;) P(8s)
a.-l a2
9 22 32 21,32 -5
92 20.38 22.82 +05
B, U(Qial) p(ai) (p(gi)u(giai))
a, a, a, 2,
el 22.32 21.:32 o35 7.81 7 AF
92 20.3R 22.82 +85 13,25 14,83
Fxpected nayoff risinn prior 21,08 21.29
nrohabilities
s P(z19;)
1 22
‘3? ar LF5
D Stratenies Action taken after 2
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Table 400, Continued

Ea 9(21-31) p(ei)
Z, Z,
64 67 L33 .35 P(e,)P(Z,104) .23 .12
9  .8F  LES €5  P(u,)P(Z1 6,) _,00 _,5F

32 .68

Action Probabilities

P, .23 _ 12
1 3 T T2 es T .18
P, .09 _ SE
2 233 = .28 ‘5 .82
F. c(p(ei1z),a)
2 2,
aq 21,78 21.74
a 20,73 22.55

Maximizina Strateqy
a, a,
21.78 22 .55

Weinhted average payoff corresnondina to the Bayesian Strateqy

21.78(.32) + 22.55(.F5) = 22,32

G. Value of the exnperiment

$22.32 - $21.29 = $1,03




Table 41. Net orice received usino the 10-day movino averane strateny and the
number of times that a hedoe was olaced (hoos)

Feedinn Systems

January - Anril July - Cctaber September - December

$/cwt x2 3/cut x 3 /cwt X
1966 21.51 2
1967 20,38 4 19.80 3 19,70 5
1968 18.89 5 19,93 2 19,58 1
1969 21.24 2 24,32 3 26,66 4
1970 24,92 2 19,14 5 18,50 3
1971 16.1% 4 2155 3 20.83 2
1972 26,54 2 27 .26 4 31.52 1
Mean 2135 22,00 22,67
Variance 14,74 10,11 23,65

qNumber of times hedoe was nlaced.

9dL
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the net price for each feeding system and hedginno strateqy.
In the ton half of this table we see that the 10-DI"A
strategy performed much better when annlied to hogs than
it did when annlied to cattle. The 10-DVA strateqy
returned a higher net nrice than both naive strategies for
the feeding systems, except for the routine nonhedning
strateqy in the September - December feedinn neriod. The
FFCP and Bayesian strategies gave a higher mean net nrice
in all feeding systems when compared tn the 10-DIA strateaqy.

As one can see from the bottom of Table 42, the
variance of the net prices is somewhat erratic with the
10-DiiA strategy. In the January - April feeding system
the variance is the second largest of those presented,
while in the July - October and Seotember - December
feeding systems it is the second smallest.

As with the cattle, the 10-DI'A strateny when applied
to hogs was plaogued by large average hedainng costs.
Using routine hedaing the averace hedgino costs were
3 .15 for the July - October and January - April feedino
systems and % .17 for the September - December feedinn
system. This cost is aoproximately one-half the averane
hedgina cnsts if the 10-DI'A strategy is used (% .39 for
the July - October feedinec system, § .34 for the January -
April feeding system, and 3 .27 for the September -

December feeding system). A second factor which affected



Table 42, lean and variance of the five hedninn stratenies

by hoo feedino systems

Strateny
Feeding System No Hedaqe Routine Hedqe FFCP Bayesian 10-DMA
Mean
Januvary 1 - 20,63 21,03 21..53 2153 21.:35
April 15
July 1 - 21.95 21 .56 22,32 22,32 22.00
October 15
September 1 - 22.74 21.19 22 .68 22.68 22.67
December 15
Variance
January 1 - 9,72 15.39 11.55 11,59 14,74
April 15
July 1 - 13,57 7:17 12 .87 12.87 16.11
October 15
Sentember 1 - 29,60 14.73 29,79 29.79 23,65

Decembher 15

gelL
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the mean net orice from the 10-DNFA strategy was that a net
loss in the futures market occurred in fifty-eioht percent
of the years, consequently reducing the net orice,

faximum investment Shown in Tahle 43 is the

maximum amount of margin needed to maintain a hedne
usinn the routine hedaino strateqy. from this table we
see that in twenty percent of the cases only the initial
marnin was required. However, over three times the
initial maroin was required in twenty percent of the
cases.

As we pointed out in discussing cattle, the mean
maximum investment is reduced when the FFCP strateqy is
used., This is primarily because no hedae is pnlaced in the
years when a larne amount of marain is required. Table 44
shows the maximum investment for the FFCP and Bayesian
strateqgies.

8y usino the 10-D"A strategy the amount of additional
maroin required can be reduced even further. 1In only
one case was additional marnin required, and then only
352 was required. In all of the other years the only

maroin needed was the initial margin,



Table 43, iaximum marnin needed at any one time with routine hedaine (hors,

Feeding Systenm

July - Octnber Sentember - December January - Anril

1966 2190 1050

1967 750 902 750
1968 810 1450 930
1969 2530 3302 2080
1970 750 750 1030
1971 1030 2298 1682
1972 1698 2510 1190
Mean 1394 Y751 1278
Standard 744 965 508

Deviation

ogl




Table 44, [aximum marcin needed at any nne time with the FFCP or Zayesian strateay

(hnms)
Feedinn System
July - October Sentember - December January - Anoril
1066 1050
1867 750 902 750
1973 810 NH NH
1868 NH NH NH
1970 NH NH 1030
1979 NH NH NH
1972 NH NH NH
flean 780 976 A5
Standard 42 104 197
Deviation

Lel

ANH = no hedge.
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CHAPTER VIII: SUNMMARY

The objectives of this study were: a) to develop
a framework for definina and comparino hedging strategies,
b) to test selected hypotheses concerning the level and
variability of the cash-futures orice difference (basis),
c) to use the results of the basis analysis to formulate
alternative hedging strateqgies that may be used by
midwestern livestock feeders, d) and to use simulation
analysis to compare the mean and variability of net
returns from alternative hedging strategies.

A hedginn strateaqy was defined as a set of rules for
makinn decisinns. These decisions were:

a) whether or not to place a hedge,

b) which contract to use in placing the hedne,

c) when tn nlace the hedae,

d, what noronortion of the livestonck to hedne,

e) how to 1ift the hedne,

f) when to lift the hedge, and

a) whether and when to reolace the hedge.
Different hedging strategies use different rules for
making these decisions.

Three basic hypotheses were tested concerning the
basis. They were: a) the basis is equal between option
months, b) the basis during the delivery period is not

significantly different from the basis durino the rest of
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the near month pneriod, and c) there is no variation in
the basis from year to year. The first hyoothesis was
rejected for the December cattle option and for all of
the hnn nntirns exceont Anril, The secnnd hyoothesis was
rejected fnr the six cattle ootions and for three of the
hog ontions, while the third hynothesis was acceoted for
five nf the cattle ontions and rejected fnr six of the
hnn antinns,

Five hedning stratepies were then farmulated: twn
naive stratenies, and three selective strateqies, The
naive stratenies were: routine hedninn and routine non-
hedging. The first twn selective strateqgies used the
results of the analysis of the basis to calculate a
target nrice. These stratenies were the futures-forecasted
cash price strategy and the Bayesian strateqy. The
third selective strateqy used, the ten-day movinn averane
strateny, uses a mechanical criteria for placing and lifting
a hedne.

Twn simulation models were develnned and used to
calculate the net nrice received from each aof the hedninn
stratenies, Ulesides the net orice received, the simula-
tions were alsn used tn calculate the actual hedqginn
cost taking into account the daily interest., The maximum
amount of margin required at any one time was also

calculated.
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Chonsing a Strateqy

In decidinn which strateqy to chroose we assume the
feeder considers twn factors: a) the expected return,
and b) the rislk invnlved, In this case risk is measured
by the variance of the net return. In Fiocures 18 tno 23
the variance nf the net price is plotted against the mean
net orice for each hedqing strateqy. The solid line is
a variance-exnected nrice frontier, with the nortinn
between stratenies renresentinng linear (ambinations of
two stratenies. Sn, rPnint A in Finure 18 is a linear
combination of the FFCP or Bayesian strateny and the
ronutine hednino strateqy. Specifically, pnint A renresents
a strateny in whick the FFCP or Sayesian strateqy is
used three-fourths of the time or fnr three-fourths nf
the livestock and the routine hedginn strateqy is used
one-fourth of the time or for one-fourth of the livestnck,

A feeder with diminishina marainal utility for money
can automatically disregard any strateay that lies above
the frontier. These strateqgies are inferinr tn any
stratenies nccurrine along the frontier because they
yield bnth a lower nrice and a hinher variance than any
strateny along the frontier.

Tn chnose a strateay the feeder first needs to
develnn a set nf indiffersnce curves betueen expected

return and risk. Indifference curve AA, in Finure 18,
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represents a feeder who has a hinh marginal rate of
substitution between the variance of the expected return
and the expected return, while indifference curve B3
represents a feeder with a low marnqinal rate of substitu-
tion, The feeder would then choose a strategy at the
onint where the slopes of the frontier line and the
indifference curve are equal, and the curves are tangent.
If there is no strateqy at that point then a linear
combination would be used, Two such points are shown in
Fiqure 18, At point A a linear combination of the 10-DMA
strateoy and the FFCP or Bayesian strateqy would be used,
while at noint B the feeder would use a combination of
the routine hedging strategy and the 10-DIMA gstrateqy.

One can see from the above discussion that no one
best hedginn strategy can be recommended. Rather, he
needs to be given a set of alternative strategies from

which to choose dependino on his own situation.,
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APPENDIX

The cash price model used in the analysis was obtained
from an as yet unpublished manuscrint entitled "A quarterly
model of the beef, pork, sheep, broiler, and turkey
sectors" (27). The forecasting model gives a forecasted
average for the Omaha market price for each "seasonal"
quarter. The four seasonal quarters are: 1) December,
January, and fFebruary, 2) PMarch, April, and lay, 3) June,
July, and Auqust, and 4) September, October, and November.

Table A1 shows the forecasted cash orice for each
quarter for both cattle and hogs. The cattle orice is
for choice steers at Omaha, while the hng price is for
number 1-3, 220-240 pound hogs at Chicano prior to
July, 1968, number 1-2, 220-240 pound hons at Chiecaqo
from July, 1968 throuagh May, 1970, and number 1-2,

220-240 pound hons at Peoria after 1970.



Table A1, Forecasted and actual averane cash prices for cattle and hoas?
Cattle Hoas

Forecasted Actual Forecasted Actual
Year Quarter Cash Price Cash Price Cash Price Cash Price
1965 1 22.89 22.71 16,68 16,82
1965 2 24,77 24,44 19,17 18,90
1965 3 26,56 26,53 24,62 24 .60
1965 4 25.59 25.59 74,73 24,15
1966 1 25,44 26,07 28.8A 28,49
1966 2 26,35 26,92 24,52 24,02
196F 3 25,26 25,37 72512 25.77
19€6 4 24,58 24,83 22,05 22.22
1967 1 24.18 24 .11 20.34 20,47
1967 2 24,03 24,07 19,34 19,97
1967 3 25.98 26,24 2117 22 .45
1867 4 26,00 26,16 18,78 18.89
1968 1 25,75 25.79 18,95 18.98
1968 2 26.41 26 .45 19.58 19,43
1968 3 2716 2714 20,42 249.7T0
1968 4 27:14 27.34 19,61 19,86
1969 1 27.99 27.84 20,92 20,84
1969 2 30,56 30,86 21,96 22.70
1969 3 30,99 31,98 26,08 27.16
1969 4 28,93 28,05 26.76 26.88

8Spurce: (27).
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Table A1, Continued

Cattle Hoaos

Forecasted Actual Forecasted Actual
Year Quarter Cash Price Cash Price Cash Price Cash Price
1970 1 28,19 28,50 28 .33 28,79
1970 2 30,38 30,38 25.88 26,03
1970 . 3015 30,52 24,83 24,76
1970 4 28.83 28,40 20,42 19,05
1971 1 29,41 20,35 19,58 18,00
1871 b4 32.65 32 38 18 .82 17 .86
1971 3 32.90 32.90 20.38 20,15
1971 4 32.89 32 .85 29 .20 20.14
1972 1 35.55 35,47 24,76 25,07
1872 2 35,425 3571 2554 25 .05
1972 3 37.18 37.25 28,20 29,09
1972 4 34,82 34,42 30.55 20,28
1973 1 40,07 40,25 33.68 34,57
1973 2 44,29 45,52 36,70 37.66
1973 3 50,00 .00 40,02 .00
1974 1 48 .53 .00 42,08 .00
1974 2 51.06 .00 39,53 , 00
1974 3 52.08 .00 40,52 .00
1974 4 45,61 .00 41,91 ., 00
1975 1 44,45 .00 43 44 .00
1975 2 44,35 .00 42 ,46 .00
1975 3 44,54 .00 45,89 .00

Lyl
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