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CHAPTER 1
INTRODUCTION
Current Situation

In recent years, the cattle industry has been subject to highly
variable price moveﬁents. Between August 1973 and February 1975, the
price per hundredweight of feeder cattle at Oklahoma City fell from a
record high of $62.82 to a low of $25.32 (a loss of $37.50 per hundred-
weight in 18 months). The price of feeder cattle then rose to $44 .85
éer hundredweight in 14 months. These volatile price movements can
materialize very quickly. The average monthly price of feeder steers
at Oklahoma City fell $5.59 per hﬁndredweightvfrom August to September
during 1974 and rose $5.63 per hundredweight from February to March in
1968.

The extreme variability of the prices of choice 600-700 pound steers
at Oklahoma City.is graphically depicted in Figures 1, 2 and 3. Figure
1 presents the average monthly prices from 1972 through the first five
months of 1978. The immoderate peaks and valleys demonstrate conclu-
sively the extreme price fluctuations. Similarly, Figure 2 shows the
high price variability using average yearly prices from 1956 to 1978.
Figure 3 graphically displays the large deviations of average monthly
prices about the yearly means. As can be seen, the absolute size of

the price fluctuations has increased in recent years.
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Figure 1. Monthly Prices of Choice 600-700 Pound Steers at Oklahoma City
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This high va}ianpe of pricesxcauseé‘a "boom or bush" situation.
Cattle producers who choose to accept the price risk at the correctl
time can experience extraordinary gains. Those who choose to accept
the price risk at the improper time may experience extraordinary losses.
Oster (1977) states that proper asset control, competitive advantage,
and even survival are the stakes in the game of proper risk management.

Threé alternatives are available to the cattle producer confronted
with this price risk: (1) the cattle producer may choose to assume all
of the price risk himself, (2) he may pass the price risk to another by
forward contracting, or (3) the price risk may be shifted by hedging1
the animals using the futures market. The choice of these alternatives
will be dependent upon the producers' risk profile, goals, financial
resources, preferences, and knowledge concerning each of the alterna-
tives.

A rational producer, who is financially able, will deem it desir-
able to assume all of the price risk when the expected value of the
returns 1s greater than the other alternatives. This same rational
producer, with knowledge of commodity trading, will rarely make use of
forward contracts. When compared with futures contracts, Oster (1977)

‘ maintains they are usually more costly and tend to make the producer
more inflexible. Of course this does nbt preclude the possibility that
an individual producer could rationally choose to use forward contracts
given his goals, lender restrictions, lack of knowledge about commodity
trading or other constraints. It is even possible that forward con-
tracting could be economically desirable, although such is not usually
the case.

Hedging offers the cattle producer an excellent opportunity to



shift a portion of this price risk to others. The degrée of risk the
producer 1is able to shift;will/be‘subject to the costs of delivery,

the probability the.cash énd futures prices will not converge in the
delivery month, and the extent to which the cash commodity complies
with contract specifications. Fven with these limitations it is possi-
ble for the producer to shift a significant amount of risk. When this
risk is avoided seleétively,athe potential exists to increase profit-
ability as well. This has been demonstrated by Purcell, Hague, aﬁd
Holland (1972), Brown (1977), and Lehenbauer (1978).

Since the price break in 1973, cattle prices have been trending
downward. The émphasis.ﬁas been on the shorf,hedge2 and the timiﬁg of
sﬁch a hedge. Producers.of feeder cattle could have greatly benefited
froﬁ a siﬁple strategy of hedge and hold}during 1974 and 1976. This
does not imply that there were no profitable opportunities for the long
hedger.3, It simply means that the timine concerning when to plaqevand
lift the hedge, was more critical. Cattle feeders could have profited
by hedging their feeder cattle purchases during 1975.

It appears the year 1978 will mark the end of the liquidation phase
of the cattle cycle. The U. S. cattle inventory totaled 116.3 million
head on January 1. This is down 12 percent from the peak of 131.8 mil-
lion head on January 1, 1975. Bogda (1978), Purcell (1978), and the
majority éf other economists believe that a further significant decline
in cattle numbers is unlikely barring an unforeseen drought or sudden
rise in grain prices. The less than expected level of cows slaughtered
during the latter portion of 1977 further attests to the likelihood of
the end of the liquidation phase.

If 1978 does in fact mark the beginning of the buildup phase of



the cattle cycle, we can expect upward trending cattle prices. When

the number of cows slaughtered falls and the number of heifers held

for herd buildup increases, it further tightens the available supply of
beef resulting in upward pressure on the price of fed cattle. Higher.
prices for fed cattle will allow feeders to bid higher for the restricted
supply of feeder cattle, and thus create upward pressure on feeder cat-
tle prices. .This assumes the price of graih does not increase dramati-
cally, which appears at this time to be a realistic assumption.

With this high probability of upward trending feeder cattle prices,
the emphasis must change from the short hedge to the long hedge. Prices
should continue to fluctuate widely about this trend leaving open the
possibility of profitable short hedging opportunities. However, since
downward price movements in this phase of the cattle cycle should be
rather limited, short trades should be entered eautiously. In other
words, even in the upward phase of the cattle price cycle there will be
times when the price will fall and a short hedge is needed. Entering
this phese of the cycle should and will open new opportunities for the

long hedger.
The Problem

Recent history has demonstrated the high degree of price risk
associated with the feeder cattle market. If feeder cattle producers
and cattle feeders place risk aversion and/or profit maximizatien high
on their priority list, then it is desirable to selectively shift this
price risk.

Even with the incentives to use selective hedging as a marketing

tool, most farmers do not hedge. A study by Helmuth (1977) has shown



that only .1 percent of farmers with annual sales under $10,000 uséd
the futures markets 1in 1976. This percentage increases to 5;6 percent
when sales are over $10,000 and to 13.1 percent with sale;&over $100,000.
These figures compare with the 30.4 percent of all farmers who follow
the fﬁtures markets. After polling 8,000 farﬁers, the stu&y gave
interesting.insights into the primary reasons farmers are not using

the futures markets. The largest deterrent to hedging was the feeling
by farmers that they possessed an inadequate understanding of the
futures ﬁarkéts and how they operate. This was followed by: (1) farm-
ing operations were too small to use hedging, (2) it's too risky, (3)
not enough capital, and (4) numerous other less frequent responses.

The 1976 CFTC study exemplifies the need for further research and
educational efforts concerning the futures market and related hedging
strategies.

Because of the high variability of feeder cattle prices, studies
of hedging strategies associated with the feeder cattle contract would
be invaluable to the feeder cattle producer and cattle feeder. Brown
(1977) conducted research involving evaluation of alternative hedging
strategies using a predictive model for the cash price of feeder
cattle. Lehenbauer tested hedging strategies based upon optimized
point and figure box sizes and optimized moving averages for the feeder
cattle market. Such studies have been extremely useful, but much work
needs to be done using other tools and other models to be able to de-
termine the optimal hedging strategy for feeder cattle. Research that
evaluated hedging strategies based upon oscillators, bar charts, volume
and open interest, the Elliott wave theory, or simultaneous equation

models would be of great benefit.



Hypotheses

1. The class of technical tools called oscillators4 will assist
the feeder cattle producer and cattle feeder in determining the proper
time to place and 1lift a cattle hgdge.

2. The proper timing in the placement and lifting of hedges will

both increase the decision maker's profits and decrease his price risk.
Review of Literature

Anyone undertaking a literature reviéw on selective hedging
strategies for feeder cattle, and tools that could be used in formulat-
ing such strategies, is confronted with a rather disjoint set of publi-
cations. To eliminate at least parf of this discontinuity, the writings
of those writiers who have used the fundamental approach in developing
hedging strategieé for feeder cattle will first be examined and then
the literature conéerning technical approaches that have been used in
designing selective hedging strategies will be examined.

Most of the literature concerning hedging strategies is based upon
the fundamental‘épproach. This approach concerns itself with the
various supply and demand factors that determine the cash price of
feeder cattle. It assumes there are no errors in the basic data, and
that the "real world" situation can be sufficiently simplified to ade-
quately predict the cash price. The fundamentalist then relies upon
discrepancies between his prediction of the cash price and the price of
the futures contract to develop hedging strategies. He looks at the
commodity market from a broad perspective, concentrating his efforts
on the probabilities of whether future prices will move in a given

direction and the magnitude of such change. The fundamental approach,
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when viewed in proper perspective, is a powerful tool in trading commo-
dities and hence improving hedging strategies for feeder cattle.

In recent years, there have been a number of models and téchniques
to bredict the cash price of feeder cattle. Franzmann and Walker
(1972) used a trend model to estimate the'price of feeder cattle. 1In
this model, they used monthly weighted prices of all weights and grades
of stocker and feeder steers at Kansas City for the period January,
1925 to January, 1970. To conQert these data from nominal to real terms,
they divided the series by the Index of Prices Received by Farmers for
all Farm Products, 1910-14=100. With these adjusted data, they used a

' sine-cosine regression equation that allowed for seasonal variation,
cyclical variation, and secular movements. The equation generated an
R2 = 0.83, with each coefficient statistically significant with the
exception of that associated with the seasonal component (cos 30 t).
The model does an adequate job of predicting direction and changes in
direction, but because of the rigidity of the model t is more effective
when the planning horizon is greater than one year.

Davis (1972) tested a series of feeder cattle price predicting
models, including a seasonal adjustment model and several regression
equations using different independent variableé with different time
lags. His best model used a regression equation which expressed the
logarithm of the monthly price of choice 600-700 pound feeder steers
at Oklahoma City in month t + 9, as a function of the average monthly
wholesale price of choice 600-700 pound beef carcasses at Chicago in
month t, the number of thousand-head units of commercial caﬁtle
slaughtered in 48 states in month t, and the monthly commercial hog-

slaughter in 48 states in millions of pounds in month t. This
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model produced an R2 = ;88"and‘an S = .026.

. Brown (1977) used a series of regrggsion equations to predict the
pricé of choice 600-700 pound feeder stéers at Oklahoma City from one
month to six months in advance, covering the period from July of 1965
to June of 1976. A description of the variables he used is presented
in Table I. The equations had coefficients of determination (Rz's)
ranging from .90 to .96, with all of the explanatory variables signi-
ficant at the .0l significance level.

Ehrich (1969), Hummer and Campbell (1972), Keith (1975), and
Ferris (1974), have produced research thatkvould be useful tb one inter-
ested in predicting the price of feeder cattle. Interestingly, no work
could be found using simultaneous equations to predict the cash price
of feeder cattle. |

Although there has been much work done in the cash price predicting
phase of the fundamental appfoach, much less has been done in developing
and testing hedging strategies for feeder cattle. Purcell, Hague, and
Holland (1972) tested seven hedéing strategies for the cattle feeder,
using simulated cattle feeding operations in the Southern Plains feed-
ing area over the period of 1965-1970. They discovered that three of
their strategies increased the mean net return and decreased the vari-
ance of these returns, when compared to a completely hedged or unhedged
vsituation. Two of these strategies incorpérated past and/or expected
behavior of the cash market as a decision criterion. They concluded
.that selective hedging strategies can be developed to reduce price
risk to the cattle feeder without reducing fhe mean level of net returns.
They also suggested the need for more refined models to be able to

fully exhaust the potential contribution from hedging.
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TABLE I

DESCRIPTION OF THE EXPLANATORY VARIABLES USED IN THE FEEDER

CATTLE PRICE PREDICTING EQUATIONS OF BROWN (1977)

DFREEZE

CALVES

STR-CRN.

SLT-FDR

FUT

FUT-RAT

COW-SLT

Intercept shift dummy variable for retail price freeze
on red meats. Has the value of 1 from March of 1973
through February of 1974, Its value is 0 otherwise.

January 1 inventory of steers, heifers, and bulls that
weigh less than 500 pounds. Thousand head.

Steer-corn ratio. Ratio of monthly average prices of
Choice 900-1100 pound slaughter steers at Omaha and
No. 2 Yellow Corn at Chicago. Bushels per cwt.

Slaughter-feeder ratio. Ratio of monthly average
prices of Choice 900-1100 pound slaughter steers at
Omaha and Choice 600-700 pound feeder steers at
Oklahoma City.

Average of first five futures closes in month T+l of
the contract that would be used to hedge 650 pound
steers placed on feed in month T. Dollars per cwt.

Ratio of the two most recent FUT observations.
FUTt/FUTt—l'

Ratio of monthly Federally Inspected cow slaughter
and January 1 inventory of cows and heifers that
have calved.

COW SLAUGHTER/JANUARY 1 INVENTORY
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Davis (1972) used stocker and feeder cattle price predicting
models as an aild in determining appropriate marketing and hedging strat-
egies. He delineated the marketing decisions facing the stocker cattle
operator. Based upon the forward contract price, the futures price
adjusted for commissions and margin costs and other deviations from con-
tract specifications, and the probability interval associated with his
prediction of cash price, he produced a decision model that can be
adapted to producers of different risk carrying capacities. He expressed
the need for further research incorporating additional marketing strate-
gies into the decision model.

In attempting to evaluate alternative hedging strategies, Brown
(1977) simulated four ﬁroduction alternatives a feeder steer producer
might use. He then tested these strategies over a four year period
beginning in November of 1972. The strategies he used to begin his
analysis were:

1. No hedge.

2. Hedgé when' the stockers are purchased and lift the hedge when
the feeders are sold.

3. Hedge when 5 and 10-day moving averages indicate and retain
the hedge until the feeder cattle are sold.

4, Hedge when 5 and 10—day moving averages indicate and lift
the hedge when the moving averages indicate.

Brown then combined his projected cash price with these strategies
in an attempt to improve fheir performance. The resulting strategies
had lower mean net returns and higher variance of these returns (a mea-
sure of risk) when compared with strategy four. This seems to indicate,

at least for the period of time Brown studied, a technical approach is
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superior to a fundamental approach.

Whereas the fun&amentalist is cqncerned with the supply and demand
of the actual commodity, the technician is more concerned with the sup-
ply and demand of thé futures contract itself. Technical analysis
relates to the study of tﬁe futures market. It assumes that today's
price is influénced: at least to some degree, by past prices. It in-
cludes a multitude of technical tools with variations of the most widely
known developiﬁg rapidly. Hedging strategies using a technical épproéch
would be concerned with the timing of futures market putchases and
sales.

Little‘research has been done in evaluating hedging strateéies for
feeder cattle using a technical approach. Brown (1977) usedVS-day and
10-day moving averages, but 6n1y as a standard of comparison. In his
study, he did not compare these particular moving avergges with other
tools or other moving averages. However, his study did show thé poten-
tial for some productive‘research in this area.

Purcell (1978) evaluated some long hedging strategies for feeder
éattle that were baséd upon moving averages. The study used both 90 and
180 day planning periods and used from January, 1972, to December, 1977,
as the test period. He determined that when hedging decisions were
based on the crossing of a 10-day moving average by a 5-day moving aver-
age preceded by a 4-day linearly weighted moving average, profits were
increased. Purcell then concluded that the selective use of long hedg-
ing could increase the cattle feeder's profits.

Lehenbauer (1978) used moving averages as well as point and figure
techniques to appraise alternative hedging strategies for feeder cattle.

Using the March, May, and October feeder cattle contracts from March,
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1972, throuéh October, 1977, he calculated the optimal moving average
an& point and figure box size. He discovered the 4-day aqd 8-day lin-
early weighted moving averages, accompanied by a 5 cent penetration,
created the largest profits from futures trading using a moving aver-
age technique. Similarly, he ascertained that a 5 cent box size with
a 5 box revefsl and a $1.55 trailing stop maximized trading profits
using the point and figure method when trading only on signals from
double top and double bottom formations. Both the moving average and
point and figure techniques created essentially the same trading
profits.

After Lehenbauer had optimized these two technical tools, he
incorporated the reéultstinto selective hedging strategies for.both the
feeder cattle producer and cattle feeder. He simulated three production
situations to test the short hedging strategies, and used 90 and 180
daybplanning horizons to test the long hedging strategies. When com-
pared to the "no hedge" strategy and the "hedge and hold" strategy, the
feeder cattlé'producer who hedged selectively using either tool received
greater averagé.returns which were less variable. Likewisd, the cattle
feeder using either of these tools for selective hedging decreased his
average feeder cattle cost and these costs were less variable. Lehenbauer
suggested the need for further research in technical analysis of the
commodity markets.

No writings were found that used oscillators or volume and open
interest to develop hedging strategies for feeder cattle. Tewles, Harlow
and Stone (1977), however, describe the techniques in sufficient detail
that they céuld easily be applied to the feeder cattle situation.

In surveying the literature concerning the hedging of feeder cattle,
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it was.found that'ﬁost of the work has been &one in the area of predict-
ing the cash price. Some studies have concentrated on a fundamental
approach and a few have used a technical approach. As can be seen, there
are many opportunities for research that have the potential to assist
both the feeder cattle producer and the cattle feeder in formulating

strategies to hedge feeder cattle.
Objective

The purpose of this study is to formulate effective hedging
strategies for feeder cattle that will be objective with relatively
simple decision rules. This general objective can be divided into
the following sﬁecific objectives:

1. Determine an optimum type and size of oscillator to maximize
trading profits of the feeder cattle contract. |

2. bEvaluate and compare selective hedging strategies using

oscillators with "no hedge'" and "hedge and hold" strategies.



- FOOTNOTES

lHedging refers to the taking of equal but opposite positions in
the cash and futures market,

2A short hedge refers to selling an amount in the futures market
equal to the anticipated production in the cash market.

3A long hedge refers to the buying of an amount in the futures
market equal to the anticipated needs in the cash market.

4'I‘he term oscillator is given to a class of technical tools that
use price differences rather than price levels to indicate futures
market buy and sell signals.

17



CHAPTER II

EVALUATION OF THE TYPE AND SIZE OF OSCILLATORS TO

USE FOR THE FEEDER CATTLE FUTURES CONTRACT

. Theoretical Considerations of Using Oscillators

to Trade Futures Contracts

Wilder (1978) described momentum oscillators as one of the most
useful tools employed by many technical commodity traders. They measure
the rate of change in futures market prices rather than price levels.
These oscillators are based upon the premise that a decline in Ehe
velocity of a price move may very well signal an impending price reversal.
By their very nature, they assume the random walk theory is invalid.

Teweles, Harlow, and Stone (1977) describe the random walk theory
as hypothesizing that successive price changes in futures markets are
independent and that past prices are not a good indicator of future
prices. It assumes an efficient market. The theory does not negate
the possibility that a trend may develop in commodity prices due to the
increasing or decreasing value of the cash commodity. Nor does it pre-
vent profitable trading on such correctly anticipated long-term price
movements. The random walk theory simply asserts that price movements
in and around this trend are random, and that any attempt to trade on
these short-run price movements will be futile. Ihe works of Houthakker

(1961), Stevenson and Bean (1970), Brinegar (1970), Leuthold (1972),

18
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Lehenbauer (1978) and 6thersléppear to casf some doubt oﬁ the
validity of the random walk hypothesis.

The term oscillator refers to a particular group of technical tools
based upon price changes. The methods that have been used to construct
oscillators are many and vary in both usefulness and complexity. Regard-
less of the type of oscillator constructed, they must, as delineated by
Teweles, Harlow, and Stone (1977), be based upon one or both of the
following rationale: (1) a price rise or fall can become overbought
or oversold if it gathers too much velocity and/or, (2) a pri;e trend
can falter as it steadily loses momentum. Using these two premises,
it is possible to consﬁruct an innumerable variety of oscillators,
although many would not prove to Ee optimal.

A simple oscillator is graphically depicted in Figure 4. For pur-
poses of illustration only, we will define the following terms and deci-
sion rules as follows:

Oscillator = Today's price - price 5 days ago

Base Line = $0.00

_Upper Band = Base line + $3.00

Base line - $3.00

Lower Band

Sell Signal = The first downward movement after the oscillator
crosses the upper band from below.

Buy Signal = The first upward movement after the oscillator
crosses the lower band from above.

From this graph, it is possible to visualize the infinite number of
oscillators and related decision rules that could be created. The base
line need not equal zero, but could equal some fixed dollar amount, an
average, or a moving average. The upper and lower bands could be

equal to another dollar value‘or could be expressed in terms of
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Figure 4. A Graphic Representation of a Simple Oscillator
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standard deviations. The oscillator could be expressed as a difference
between today's price and the price n days ago, a sum of daily differ-
ences, or as a product of some compiex formula. The decision criteria
could change if we wish to trade upon the crossing of an upper or 1qwer
band or the base line. Hence, the number of possible oscillators and
affiliated'decision rules is unlimited. Only through careful sélection,
testing, and evaluation, however, can useful oscillators be found for

a speéific contract.

A knowledge of the advantages, disadvantages, and particular
characteristics of oscillators is useful to the selective hedger wanting
to use this tool. Oscillators can be an extremely useful tool in a
sideways or trading market. Numerous examples can be found in which
price peaks and troughs were preceded by a decline in momentum. They
are usually rathér easy to éompute and are objective in nature. A trader
using an oscillator should be cautious in a strong upward trending (Bull)
or downward trending (Bear) market. In such markets, oscillétors have
a tendency to signal a price reversal when it actually is only a pause
in the continuing price movement. It can also be difficult to determine
the proper band width and to eliminate some of the erratic oscillator
movement often encountered. A knowledge of these limitations, when
combined with the proper oscillator, should be useful in devising selec-

tive hedging strategies for feeder cattle.
Procedure

This research will test three different oscillator models for use
in the feeder cattle market. Profit maximization will be the major

1
determinant in evaluating different oscillators, but stability of returns
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will be considered. Aithough each of phe models will either be con-
structured differently or williuse different buy and sell indicators,
they still contain many similarities. All models utilize the March,
May, and October feeder cattle contracts for the years 1972 through
1977, except the March, 1972, contract and the 1972, 1974, and 1975 May
contracts. These omitted contracts result from the fact that each model
requires that the contract be openéd for trade before November 15 on
the March and May contracts and before May 1 on the October contracts.
The déleted contracts were not opened until after these times. These
dates reflect the earliest that each model will allow trading to occur
and all models require the closing of any open position on the first
trading day of the delivery month. Each uses the simple average of the
respective féeder cattie contract's daily high and low price as the
representative price2 for the day which is the price at which all trades
will occur. In models so designated, this representative price is
smoothed by the use of a moving average (hereafter designated smoothing
averége when used for this purpose) to remove some of the erratic price
movements. All upper and lower bands are measured in terms of standard
deviations3 about the mean of the oscillator values, which have been
calculated from the daily oscillator values prior to November 15 for
the March and May contracts and May 1 for the Oétober contracts.4 Each
model limits the long or short trader's open position to one contract.
The base line, oscillator, and decision criteria are all dependent upon
the particular model chosen. Table II describes the oscillator models
used in this study. |

The profit or loss on each trade is computed by the following

formula: [(Sell Price - Buy Price) (420 cwt.)] = $50 commission cost.



TABLE II

A TABULAR DESCRIPTION OF THE OSCILLATOR MODELS

Model
Number

Oscillator
Value

Base Line

Upper
and Lower
Band
Widths

Stop
Values

Sell Signal

Buy Signal

II

III

An n day oscillator
is equal to the sum
of the previous n
daily changes of
representative price

Same as Model I

Same as Models
I and II

A constant equal
to the average of
the oscillator
values previous
to the first day
of trade

A variable equal
to a moving aver-
age of previous

oscillator values

An m day oscilla-
tor where m 1is
less than n

Variable

»

Variable

Variable

Variable

Variable

Variable

Generated on the
first downward
movement of the
oscillator value
after crossing
the upper band
from below

Same as Model I

Generated as the .

n-day oscillator
value crosses
the lower band
from above

Generated on the
first upward
movement of the
oscillator value
after crossing
the lower band
from above

Same as Model 1

Generated as the
n-day oscillator
value crosses
the upper band
from below

€C
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These profits or losses are then totaled for each contract. The results
are then analyzed across contracts to determine the total pfofits or
losses, average profits or losses per contract, standard deviation, and
maximum profit and loss for a single trade for each oscillator technique.

Comparisons can then be made across the types and sizes of oscillators.
Model 1

Model I relies on the premise that the best indicator of "over-
bought'" and "oversold" contracts is found by adding some unknown number
of daily price differences. It utilizes a smoothing average to eliminate
some of the stochastic propérties of daily prices. The daily change of
these smoothed prices are then calculated and multiplied by 10 to make
the numbers more readable. An n day oscillator can then be calculated
directly by adding n of these daily changes. - An example of a 5 day
oscillator that used a 3 day smoothing average may be found in Table III.

The base line for each contract is equal to the average oscillator
values prior to the first trade, and the upper and lower band widths
are measured in terms of standard deviations of these oscillator values
about this mean. A buy signal is generated on the first upward move- -
ment of the oscillator after it has crossed the lower band from above.
The first downward movement of the oscillator after crossing the upper
band from below gives a sell signal. Strategies that utilize a\fixed
$1.00. stop.as well as thosé with‘no stops were tested.

Table IV presents the net returns per contract and coefficients of
variation from trading on the feeder cattle futures market using Model
I. For these results; the band width was fixed at +1 standard deviation

and the oscillator size, stop size, and the smoothing average size were



TABLE III

A PARTIAL WORKSHEET ILLUSTRATING THE CALCULATION OF THE OSCILLATOR USED BY
MODEL I FOR THE OCTOBER, 1977 FEEDER CATTLE CONTRACT

Daily Daily Daily 3 Day Daily
Observation Low High Representative Smoothing Change 5 Day
Number Date Price Price Price Average Times 10 Oscillator

1 12/29/76 40.90 41.05 40.975 - - -

2 12/30/76 41.10 41.25 41.175 - ' - -

3 1/03/77 40.90 41.25 41,075 41.075 - -

4 1/04/77 40.85 40.85 40.850 41.033 -0.417 -

5 1/05/77 40.50 40.85 40.675 40.867 -1.667 -

6 1/06/77 40.10 40.65 40.375 40.633 -2.333 -

7 1/07/77 40.05 40.35 40.200 40.417 -2.167 -

8 1/10/77 39.90 40.50 40.200 40.258 -1.583 -8.167
9 1/11/77 40.10 40.50 40.300 40.233 -0.250 -8.000
10 1/12/77 40.25 40.80 40.525 40.342 1.083 ~5.250
11 1/13/77 40.60 40.75 : 40.675 40.500 1.583 -1.333
12 1/14/77 40.20 40.40 40. 300 ' 40.500 0.000 0.833
13 1/17/77 40.10 40.50 40.300 40.425 -0.750 1.667
14 1/18/77 40.50 40.95 40.725 40.442 0.167 2.083
15 1/19/77 40.55 40.90 40.725 40.583 1.417 2.417
16 ‘ 1/20/77 40.55 40.90 40.725 - 40,725 1.417 2,250
17 1/21/77 41.00 41.25 41.125 40.858 1.333 3.583
18 1/24/77 41.50 41.90 41.700 41.183 3.250 7.583




TABLE IV

NET RETURNS PER CONTRACT AND COEFFICIENTS OF VARIATION
FROM TRADING ON THE FEEDER CATTLE FUTURES MARKET
USING MODEL I (BAND WIDTH EQUALS + ONE
STANDARD DEVIATION)

Smoothing Average Coefficients Average Coefficients Total

Stop Average Returns of Variation Returns of Variation Average
Oscillator Size Size Per Contract from Per Contract from Returns

Size in in in from Long Long from Short Short Per

Days $/cwt. Days Trades Trades Trades Trades Contract
5 0.00 3 ~-1068 -2.07 -953 -2.34 -2021
10 0.00 3 -~118 -16.88 -7 % -125
21 0.00 3 594 3.93 716 3.83 1310
28 0.00 3 836 3.34 955 3.52 1791
k1] 0.00 3 620 4.10 742 3.79 1362
42 0.00 3 591 4.30 679 4.22 1270
5 . 1.00 3 -188 -6.00 =411 -3.50 ° -599
10 1.00 3 129 9.90 167 10.71 296
21 1.00 3 577 3.23 670 3.15 1247
28 1.00 3 974 2.40 819 3.02 1793
33 1.00 3 851 '2.28 1057 1.69 1908
42 1.00 3 898 2.08 598 3.09 1496
S 0.00 5 -842° : -2.82 =723 -3.11 -1565
10 0.00 5 232 8.69 343 6.22 575
21 0.00 5 664 3.55 783 3.63 1447
28 0.00 5 716 3.90 842 3.88 1558
35 0.00 5 740 3.51 850 3.31 1590
42 0.00 5 332 [ 7.49 441 5.88 773
5 1.00 5 73 18.00 =294 -4.97 =221
10 1.00 5 331 4.48 335 4.93 666
21 1.00 5 642 2.95 700 2.55 1342
28 1.00 5 779 2.93 964 2,43 ' 1743
35 1.00 5 940 2.19 1066 1.81 2006
42 1.00 5 425 4.49 516 3.71 941
S 0.00 10 190 10.56 305 6.87 495
10 0.00 10 233 '9.30 348 5.74 581
21 0.00 10 631 3.76 753 3.87 1384
28 0.00 10 633 3.74 752 4.35 1385
35 0.00 10. 580 4.69 726 3.40 1306
42 0.00 10 576 4.19 798 3.32 . 1374
5 1.00 10 310 4.74 369 4.57 679
10 1.00 10 146 9.60 615 2.46 761
21 1.00 10 654 2.62 964 1.89 1618
28 1.00 10 . 605 3.07 1024 2,36 1629
35 1.00 10 844 2.41 587 3.33 1431
42 1.00 10 710 2.69 651 3.07 1361

"
Number was too large to print on formated computer output.
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allowed to vary. With few exceptions, as the oscillator size increased
the total average returns per contract increased at a decreasing rate
until they peaked at an oscillator size of 28 days using a 3-day smooth-
ing average or 35 days using a 5-day smoothing aVerage. This appears
to indicate a repetitive cyclical influence which is from 5% to 7 weeks
duration. The use of the $1.00 fixed stops increased total average
returns per contract most of the time. The effects of using the stop
on total average profits ranged from increases of $1,422 to $13 per
contract with similar benefits in terms of decreased variability of
these returns. Smoothing average lengths of 3, 5 and 10 days were
tested. The 3 énd 5-day average lengths appeared to be the most desir-
able with the choice between them dependent upon whether the trader is
short or long. A short trader would have preferred a 5 day, whereas
a long trader would have preferred a 3 day average. The 10-day smooth-
ing average was too long, causing lower average returns.

A 35-day oscillator based on a 5-day smoothed average and using
a $1.00 stop obtained the greatest total average returns per contract
[$2006] and the greatest average returns per contract from short
trades [$1066]. Using the same oscillator on a 3-day smoothed average
would have resulted in a loss of $98 per contract total returns and $9
per contract from sﬁort trades. The highest average returns from long
trades of $974 was acquired with a 28-day oscillator on a 3-day
smoothed average with a $1.00 stop. Provided that this same oscillator
had been used with a 5-day smoothing average, returns per contract
would Lave dropped in excess of 20 peréent. However, if a 35-day
oscillator with a $1.00 stop were used on the 5-day smoothing average,

returns per contract would have dropped less than 4 percent. A 35-day
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oscillator for short traders and a 42-day oscillator for long traders,
both on 3-day smoothed averages with $1.00 stops, would have been
chosen if the criterion had been lowest coefficients of variation
'instéad of maximum net returns.

Table V reflects the effects of different band widths on net returns
per contract and coefficients of variation using trading strategies
already tested. The 28 and 35-day oscillators on 3-day smoothed aver-
ages with $1.00 stops were tested with band widths varying from 0 to
+1.5 standard deviations. When compared on the bases of net returns,
band widths of:il and i175 standard deviations performed consistently
better than band widths of 0 and +.5 standard deviations. The 35;day
oscillator with band widths of +1 standard deviation produced the larg-
est average returns per contract from short trades and band widths of
+1.5 standard deviations obtained the greatest total average returns per
contract. The 28;day oscillaﬁbr with band widths of +1 standard devia-
tion received the highest per contract profit from long trades. Band
widths of +1.0 and +1.5 sfandard deviations performed almost equally
well.

In summary, Model I appears to do an adequate job of predicting
price reversals in the feeder cattle futures market. On the basis of
average net returns, the 35-day oscillator (5-day smoothing average,
$1.00 stop) was best for the short trader and the 28-day oscillator
(3-day smoothing average, $1.00 stop) was bést for the long trader.
This knowledge should be of benefit to the feeder cattle hedger using

this type of oscillator.



TABLE V

NET RETURNS PER CONTRACT AND COEFFICIENTS OF VARIATION FROM TRADING ON THE FEEDER CATTLE
FUTURES MARKET USING MODEL I, WITH A 3 DAY SMOOTHING AVERAGE AND VARIABLE BAND WIDTHS

Band Width Average Coefficients Average Coefficients Total
‘ in Standard Returns per of Variation Returns per of Variation Average
Oscillator Stop Deviations Contract from Contract from Returns
Size in Size in about the from Long Long from Short Short Per
Days $/cwt. Mean Trades Trades Trades Trades Contract
28 1.00 0.0 -9 * -19 -64.45 -28
28 1.00 +.5 685 3.54 . 900 2.73 1585
28 - 1.00 +1.0 974 - 2.40 819 3.02 1793
28 1.00 +1.5 718 3.29 930 2.92 1648
35 - 1.00 +0.0 142 6.39 358 2.67 500
35 1.00 +.5 603 3.26 910 1.73 1513
35 1.00 +1.0 851 2.28 1057 1.69 1908
35 1.00 +1.5

898 2.36 1025 1.92 1923

* .
Number was too large to print on formated computer output.
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Model TI

Model TT is identical to Model 1 with the exception of the base
line. Whereas Model I used a constant base line equal to the average
of the oscillators before the first trading day for its base line,
Model II uses an n-day moving average of the oscillators calculated.

It is designed to be an estimate of recent oscillator trends and will
hereafter be called trend length. An n-day trend length means the

base line on day t has a value equal to the average of the last n day's
oscillators. It was hypothesized that this flexible base 1ine would
eliminate some of the problems associated with oscillator.trading tech-
niques in steeply trending markets.

Table VI depicts the net returns per contract and coefficients
of variation from trading on the feeder cattle futures market using
Model II with a 3-day smoothing average, $1.00 stop, and band width of
+1 standard deviation. The largest total average returns per contract
of $2006 was obtained by the 42—day oscillator with a 10-day trend
length. The 42-day éscillator with 30-day trend length had the highest
returns per contract for short trades [$1223] and the 42-day oscillator
with 10-day trend length had the largest returns per contract for long
trades [$797]. The smallest coefficients of variation for short traders
was found using the 35-day oscillator with a 30-day trend length and
for long traders by using the‘21—day oscillator with a 30-day trend
length.

Looking only at net returns, Model I and Model II performed
equally well. The best oscillators in both models exhibited the same

total average returns per contract. When compared to Model I, the net



NET RETURNS PER CONTRACT AND COEFFICIENTS OF VARIATION FROM TRADING ON THE FEEDER

TABLE VI

CATTLE FUTURES MARKET USING MODEL II, WITH A THREE-DAY SMOOTHING AVERAGE,
$1.00 STOP, AND BAND WIDTH OF + ONE STANDARD DEVIATION

Average Coefficients Average Coefficients Total

Returns of Variation Returns of Variation Average

Oscillator Trend Per Contract from Per Contract from - Returns
Size in Length from ' Long from Short Short Per

Days in Days Long Trades Trades Trades Trades Contract
5 10 -163 -6.44 -392 -3.68 =555
10 10 -193 -3.88 -282 -7.14 =475
21 10 152 9.66 648 2.92 800
28 10 3 439.23 =334 -3.19 -331
35 10 -65 -20.45 328 4.78 263
42 10 797 2.84 1209 2.05 2006
5 30 =207 -5.42 -302 -3.99 -509
10 30 -136 -7.59 =137 -9.59 =273
21 30 475 2.55 531 2.83 1006
28 30 173 9.51 801 2.79 974
35 30 86 13.90 1219 1.43 1305
42 30 108 11.79 1223 1.84 1331

113
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returns per contract in Model II were $157 higher for short trades and
$177 lower for long trades. Model II does, however, contain extreme
fluctuations in the average returns between oscillators. For example,
using a 10-day trend length the total average returns per contract
jumps from $263 to $2006, when changing the oscillator length from 35
to 42 days. For this reason, any trader using this method should

exercise extreme caution.
Model III

Model III relies on the hypothesis that the momentum of futures
prices contains‘short term and long term components. The short term
momentum contains erratic and unexplainable behavior and should not be
used as the sole basis of_tréding. The long term momentum is the
preferred barometer of traders' emotions and serves as a much better
signal of probable price reverals.

The model uses two oscillators of the additive type used previously.
in Modeis I and II. The long term oscillator (First Oscillator) generates
a buy or sell signal when it crosses the short term oscillator (Second
Oscillétor) plus or minus the band width. In other words, when the long
term price momentum crosses the short term price momentum plus or minus
some penetration level, it is judged to be "sufficiently strong" to
indicate a trading signal. A sell signal is generated when the first
oscillator crosses the lower band from above and a buy signal is gener-
ated when it crosses the upper band from below. Such buy and sell signals
are illuétrated graphically in Figure 5. Model V has the capacity to
use different smoothing averages, stop values, and band widths. As in

Models I and II, it uses the simple average of the daily high and low
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Figure 5. A Graphic Representation of the Buy and Sell Signals
of Model III . ‘

133



34

prices as the representative price for the day.

Table VII presents the results from trading on the feeder cattle
futures market using Model III with a 3-day smoothing average, $1.00
stop, and band width of +.01 standard deviations. A 5-day first oscil-
labor with a l-day second oscillator (5/1) received the greatest total
average returns per contract [$3055], average returns per contract
from short‘trades [$1593], and average returns per contract from long
trades [$1462]. These were $1,049, $527, and $488 Higher than any
model previously tested. Thg total average returns per contract were
relatively stable whgn using a 1 or 2-day second oscillator, with none
producing less than $1762. Using coefficients of variation as the
decision criteria, the 5/1 strategy would have been selected as best
over all models that héve been tested for both short and long tr._'ades.5

The results from using:previously tested strategies with no smooth-
ing average (l1-day size) andFS—day smoothing av;rages are presented in
Table VIII. Changing the smoothing average from 3 days to‘l or 5 days
resulted in smaller average reﬁurns, when compared to the 5/1 strategy
6f Table VII. Howevef, thevtotal average returns per contract and the
average returns per contract from long and short trades were still much
higher than those obtained by Models I and II. The 7-day first oscilla-
tor with 1-day second oscillator and 5-day smoothing average (7/1,

5 S.A.) had the lowest coefficient of variation for short trades, of
any tested. The 4/1, 5 S.A. strategy created the smallest coefficient
of variation for long tra&es of any strategy using a 1 or 5-day smooth-
ing average, but was not as low as the 5/1, 3 S.A. strategy of Table
VII.

Table IX shows the net returns per contract énd coefficients of



TABLE VII

NET RETURNS PER CONTRACT AND COEFFICIENTS OF VARIATION FROM
TRADING ON THE FEEDER CATTLE FUTURES MARKET USING MODEL
III WITH A THREE-DAY SMOOTHING AVERAGE, $1.00 STOP,

AND BAND WIDTH OF + ONE STANDARD DEVIATION

Average Coefficients Average Coefficients Total
First Second Returns of Variation Returns . of Variation Average
Oscillator Oscillator Per Contract from Per Contract from Returns
8ize in Size in from Long Long from Short Short Per
Days Days Trades Trades. Trades Trades Contract
28 10 -42 -38.16 ~-456 -2.82 -498
21 10 -164 -8.95 102 18.67 -62
15 10 =211 -8.27 -23 -72.07 -234
12 10 255 7.02 600 3.83 855
28 5 -134 -11.72 -95 -15.96 -229
21 5 53 31.10 156 10.83 209
15 5 61 28.52 3 507.83 64
10 5 210 9.23 276 5.59 486
7 5 658 3.42 629 3.61 1287
28 3 205 7.60 274 6.68 . 479
21 3 199 8.02 | 339 5.06 538
15 3 516 ‘ 3.72 788 2.20 1304
10 3 530 3.75 784 . 2.77 1314
7 3 .+ 942 2.36 922 2.41 1864
5 3 1179 . 1.60 1250 1.92 2429
[} 3 1144 1.48 1280 ) 1.89 24624
L]
10 2 882 2.22 1082 1.96 1964
5 2 1138 1.73 1295 1.78 2433
4 2 1126 1.61 1344 1.80 2470
3 2 1034 1.81 1187 1.98 2221
10 1 970 2.09 1117 1.86 2087
7 1 -1399 1.43 - 1400° 1.62 2799
6 1 1362 1.54 1399 1.65 2761
S 1 1462 1.36 1593 1.55 3055
4 1 1228 1.61° 1379 1.74 2607
3 1 1047 1.99 1196 2,02. 2243
2 1 836 2.61 926 2,53 1762




TABLE VIII

NET RETURNS PER CONTRACT AND COEFFICIENTS OF VARIATION FROM TRADING
ON THE FEEDER CATTLE FUTURES MARKET USING MODEL III WITH
A $1.00 STOP AND BAND WIDTH OF + .01 STANDARD DEVIATION

Average Coefficients Average Coefficients Total

Pirst Second Smoothing Returns of Variation Returns of Variation Average
Oscillator Oscillator Average Per Contract from Per Contract from Returns

Sise in Size in Sire in from Long Long from Short Short Per
Days Days Days Trades Trades Trades Trades Contract

7 3 1 1209 1.48 1160 : . 2,09 2369

5 3 1 452 3.41 564 4.11 1016

[} 3 1 253 5.76 336 7.98 589

5 2 1 1039 1.80 1187 1.98 2226

4 2 1 665 2.35 858 2.90 . 1523

3 2 1 134 15.10 279 8.81 413

10 1 1 1076 1.93 1140 1.78 2216

-7 1 1 1118 1.90 1220 1.98 2338

"6 1 1 1124 2.03 1226 1.95 2349

5 1 1 909 2.50 1021 2.25 1930

4 1 1 835 2.62 924 2.63 1759

3 1 1 511 4.13 653 3.54 1164

7 3 5 719 2.91 860 2.29 1579

5 3 5 1063 2.14 1077 1.90 2140

4 3 5 1147 1.69 1038 2.10 2185

5 2 5 1314 1.62 1247 1.76 2561

4 2 5 1382 1.48 1343 1.72 2725

3 2 5 1184 1.58 1305 1.77 2489

10 1 5 703 2,73 1014 2.37 1717

7 1 5 1297 1.65 1393 1.36 2690

6 1 5 1308 1.66 1379 1.49 2687

5 1 5 1343 1.58 1390 1.57 2733

4 1 5 1362 1.54 1399 1.55 2761

3 1 5 1376 1.50 1458 1.70 2834

2 1 5 1118 2.05 1219 1.95 2337




TABLE IX

NET RETURNS PER CONTRACT AND COEFFICIENTS OF VARIATION FROM TRADING ON THE FEEDER CATTLE
FUTURES MARKET USING MODEL III WITH A FIVE DAY FIRST OSCILLATOR, ONE DAY
SECOND OSCILLATOR, BAND WIDTH OF + .01 STANDARD DEVIATIONS,
THREE DAY  SMOOTHING AVERAGE, AND VARIED STOPS

Average Coefficients Average Coefficients - Total
.Stop Returns of Variation Returns of Variation Average
Size Per Contract from Per Contract ' from Returns
in from Long Long from Short Short Per
$/cwt. Trades Trades Trades Trades ' Contract
0.00 1472 1.34 1595 1.55 3067
0.25 1447 1.44 1616 1.44 3063
0.50 1403 1.47 1533 1.53 2936
0.75 1555 1.23 1571 1.52 3126
1.00 1462 1.36 1593 1.55 3055
1.25 1461 1.36 1593 1.55 3054
1.50 1465 1.36 1600 1.54 3065
1.75 1532 1.34 1591 1.56 3123
2.00 . 1532 1.34 1595 1.55 3127

LE
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variation from trading on the feeder cattle futures market using Model
IIT with the 5/1, 3 S.A., +.01 S.D. stratégy using varied stops. Sur-
prisingly, stops made little difference in the effectiveness of the
strategy. The largest total average returns per contract [$3127] were
found using a $2.00 stop ($2.00 S). This was only $60 higher than
what the strategy with no stops produced. The $.75 stop produced the
highest average returns per contract for long trades [$1555] and this
was $83 larger than with no stops. The largest a?erage returns per
contract for short trades [$1616] was found using a $.25 stop which was
$21 greatef than no stops. The $.25 étop had the smallest coefficient
of variation for short trades and the $.75 stop had the smallest coef-
ficient of variation for long trades.

The effect of varying band widths on previously tested Strategies
are presented in Table X. The table demonstrates that net returns and
band width size are inversely-relatéd for Model III. The 3/2, 3 S.A.,
+.25 S.D., $1.00 S strategy had the largest total average returns per
contract.1 The largest avérage‘returns per contract from long and’
short trades were produced by the 3/2,3 S.A., +.25 S§.D., $1.00 S and
3/1, 3 S.A., +.50 S.D., $1.00 S strategies, respectively. The smallest
coefficients of variation were found using the 3/2, 3 S.A., +.25 S.D.,
$1.00 S strategy for both long and short trades.

The yearly distribution of net feturns from selected strategies for
" both short and long trades are presented in Tables XI and XII. The
average annual returns from trading ranged from -$1,293 to $12,502. Né
selective strategy sustained annual losses for more than 1 year out of
the 6 tested. When comparing the trading strategies by type of trade,

there was little difference in the average annual returns from trading



TABLE X

NET RETURNS PER CONTRACT AND COEFFICIENTS OF VARIATION FROM TRADING ON THE
FEEDER CATTLE FUTURES MARKET USING MODEL III WITH A THREE DAY
SMOOTHING AVERAGE, $1.00 STOP, AND VARIED BAND WIDTHS

Band Width Average Coefficients Average Coefficients Total
First Second in Standard Returns of Variation Returns of Variation Average
Oscillator Oscillator Deviations Per Contract from Per Contract from Returns
Size in Size in About the from Long Long from Short Short Per
Days Days Mean Trades Trades Trades Trades Contract
5 2 +.25 1243 1.60 1294 1.88 2537
3 2 +.25 1457 1.21 1494 1.58 2951
6 1 +.25 1358 1.53 1376 1.74 2734
5 1 +.25 1284 1.55 1375 1.74 2659
4 1 +.25 1349 1.51 1422 1.60 2771
3 1 +.25 1210 1.73 1461 1.59 2671
5 2 +.50 1174 1.73 876 2.52 2050
3 2 +.50 1151 1.61 689 3.23 1840
6 1 +.50 1338 1.64 1190 1.97 2528
5 1 +.50 1254 1.66 1312 1.84 2566
4 1 +.50 1169 1.69 1292 1.92 2461
3 1 +.50 1271 1.54 1509 1.69 2780

6¢
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TABLE XI

YEARLY DISTRIBUTION OF NET RETURNS FROM SHORT
TRADES FOR SELECTED STRATEGIES

Strategies

5/1,3 S.A., 5/1, 3 S.A., 3/1, 3 S.A., Hedge

+.01 S.D., +.01 5.D.,  +.50 S.D., and
Years $.25 S No Stop $1.00 S ~Hold
1972 : $-1,213 $-1,293 $ -440 a » $-3,358
1973 3,698 2,531 1,983 -9,371
1974 11,182 11,970 12,502 9,917
1975 1,958 '1,725 2,093 : 242
1976 5,819 ‘5,882 4,791 2,150
1977 1,180 1,510 192 1,530

Average $ 3,771 $ 3,721 $ 3,520 $ 185
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TABLE XII

YEARLY DISTRIBUTION OF NET RETURNS FROM LONG TRADES
IN SELECTED STRATEGIES

Strategies

5/1, 3 S.A., 5/1, 3 S.A., 3/2, 3 S.A., Hedge

Yoars +.01 S.D., +.01 S.D., +.25 S.D., and

$.75 S No Stop . $81.00 s Hold
1972 % 1,964 $ 1,964 $ 2,459 - $ 3,258
1973 12,037, 11,752 11,236 9,070
1974 : 2,499 1,953 2,413 -10,117
1975 1,267 1,383 2,345 -442
1976 2,633 2,633 2,429 -2,450
1977 365 -70 -480 -1,830

Average $ 3,628 $ 3,436 $ 3,400 $ -418
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between strategies. The greatest differential was $251 for short trades
and $228 for long trades. Tables XI and XII demonstrate conclusively
the benefits that can be obtained from using properly tested oscillators
as hedging strategies.

Table XIII displays the maximum profit and loss per trade, number
of trades, and the number of profitable trades from trading on the
feeder cattle futures market for selected strategies. The maximum
profit per trade ranged from $6,302 to $4,686 and the maximum loss per
trade ranged from -$1,793 to -$428. The number of profitable trades
ranged from 43 percent to 50 percent of the total number of trades.

This is lower than many traders would prefer, but realizing this in
advance should aid in overcoming any individual psychological barriérs.
The use of a stop lowered thé maximum loss per trade $395 for the shorﬁ
trader and $840 for the long trader.

In summary, Model III adequately predicted price reversals for the
feeder cattle contracts tested. The 5/1, 3 S.A., +.01 S.D. strategy was
the best with regards to net returns. This strategy has the largest
total average returns per contract [$3127], averagé returns per contract
from short trades [$1616], and average returns per contract from long
trades [$1555] with $2.00, $.25, and $.75 Stops respectively. These
returns reflect an increase of 49 percent, 30 percent, and 59 percent,
respectively, over the best of previous models. The smallest coeffi-
‘cients of vériation were found using the 7/1, 5 S.A.; +.01 S.D., $1.00
S strategy for short trades and the 3/2, 3 S.A., +.25 S.D.,‘$l.00 S
strategy for long trades. The model is relatively stable across oscil-
lators which further iﬁcreases’its desirability. By the nature of its

construction, it performs better in strongly trending rather than



TABLE XIII

MAXTMUM PROFIT AND LOSS PER TRADE, NUMBER OF TRADES, AND THEbNUMBER OF PROFITABLE TRADES
FROM TRADING ON THE FEEDER CATTLE FUTURES MARKET FOR SELECTED STRATEGIES

Maximum Maximum Total Number

Type Profit Loss Number of
Strategy of Per Trade Per Trade of Profitable

Trader in $ in $ Trades Trades
5/1, 3 S.A., +.01 s.D., $.25 S Short 4686 -428 86 37
5/1, 3 S.A., +.01 S.D., No Stop Short 4686 -823 87 39
5/1, 3 S.A., +.50 S.D., $1.00 S Short 6302 -911 63 29
3/2, 3 S.A., +.25 S.D., $1.00 S Short 6187 -827 72 34
3/1, 5 S.A., +.01 S.D., $1.00 S Short 4790 -827 80 . 36
5/1, 3 S.A., +.01 S.D., $.75 S Long 5294 -953 85 38
5/1, 3 S.A., +.01 S.D., No Stop Long 5294 . =1793 85 38
3/2, 3 S.A., +.25 S.D., $1.00 S Long 5563 -911 72 31
7/1, 3 S.A., +.01 S.D., $1.00 S Long 5095 -980 64 31
4/2, 5 S.A., +.01 S.D., $1.00 S Long 5095 -911 82 41

1%



oscillating markets. The use of this oscillator should be useful to

the hedger of feeder cattle.
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FOOTNOTES

lOne measure of stability used in this study is coefficient of
variation. This is a statistical measure utilizing not only the magni-
tude of the mean but the variance as well. It is computed by dividing
the standard deviation by the mean. Since in this study we desire the
mean to be large and the standard deviation low, for positive numbers
we desire the coefficient of variation to be as low as possible.

21n practice, closing price may be substituted for representative
price. .

3Standard deviation (S) is a statistical measure of the variability
about the mean and is computed by the following formula:

n -2
g=VvVL I b;-v
n-1 i=1

sample number

th individual observation:

where n

v, the i

i
y

]

sample mean

4Referring to Table III and assuming the first day of trade was
January 20, 1977, then the standard deviation would be computed on the
5-day oscillator values previous to this date.

5Closing price can be used instead of representative price without
significantly changing the results. The 5/1, 3 S.A., + .01 S.D., $2.00 S
strategy produced the largest total average returns per contract using
representative price. If this strategy had used closing price in com-
puting transaction profits and losses the total average returns would
only have dropped 5.3 percent, and if closing price had been used in
developing the oscillator as well, the decline in average profits would
have only been 5.2 percent. Similarly, the variance of the returns and
percent profitable trades were not significantly affected by changing
to closing price. The representative price, however, appears to be a
better measure of the daily trading price, and for this reason is used
throughout this analysis.
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CHAPTER III
EVALUATION .OF SELECTED SHORT HEDGING STRATEGIES

The producer of-feeder cattle has been subjected to highly
volatile product prices. These volatile prices have resulted in ektra—
ordinary gains and losses to the producer who was unable or unwilling
to shift this price risk. Chapter I pointed to the desirability of
using the.feeder cattie futures market as a meams of increasing both
profit éfabilify and levels.

This year, 1978, is expected to mark the end of the liquidation
phase and beginning of the buildup phase of the cattle cycle. This
should result in a decrease in the number of cows slaughtered and an
increase in the number of heifers held for breeding étock, which will
further restrict the supply of available beef. Grains are now priced
relatively low. With grain stocks already at high levels and a pre-
dicted record 6.8 billion bushel corn crop, grain should remain at
rglatively inexpensive prices. The combination of cattle cycle and
grain prices should keep upward pressure on the price of feeder cattle.
Even though the next few years are expected to be chafacteriied by high
feeder cattle prices, there will be periods when a short hedge will be
advantageous to feeder cattle producers. Feeder cattle prices should
fluctuate widely about an upward trend which will provide profitable
opportunities for the producer using hedging selectively. The timing of

such hedging will, however, be critical. Its success will be dependent
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upon the tool chosen as a decision guide.

One choice is the oscillator type of technical tool. Chapter II
presented the results from opfimizinglthe type and size of oscillators
to use for the feeder cattle futures contract. The test period used
the March, May, and October contracts from 1972 through 1977 with the
four exceptions previously noted. However, the contracts actually used
for hedging vary with the production alternative chosen by the producer.
For this reason, a complete analysis must evaluate the hedging strate—‘

gies across different production alternatives.
Hedging Strategies

Five diffgrent hedging strategies will be tested. This will
include 3 of the better oscillators for short trades presented in
Chapter II, a "hedge and hold" strategy and a '"mo hedge'" strategy. All
strategies will be fested for each production alternative.

Strategy 1 -- This strategy will be a ''mo hold" strategy, with no
trading on the futures‘market allowed. The results obtained will be
identical to those of the production alternative and will serve as a
basis of comparison for each of the other strategies.

Strategy 2 -- This will be equivalent to a "hedge and hold" strategy.
An amount of feeder cattle equal to the anticipated production will be
sold on the futures market at the beginning of each production period. .
This hedge will remain until the end of the production period when the
futures market transaction will be offset through the buying of a con-
tract of feeder cattle.

Strategy 3 -- A 3/1, 3 S.A., +.50 S.D.; $1.00 S oscillator is used

for this strategy.. The oscillator construction and related decision
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rules are identical to those of Chapter II.

Strategy 4 -- This strategy uses a 5/1, 3 S.A. +.01 S.D., no stop
oscillator. This was considered the best oscillator for short trades
that did not utilize a stop.

Strategy 5 -- The 5/1, 3 S.A., +.01 S.D., $.25 S will be used for
this strategy. This oscillator produced larger average returns per

contract for short trades than any tested.
Production Alternatives

Three different production alternatives will be used to test thé
five different strategies. These production alternatives will corres-
pond to production decisions that are available to»the producer of
feeder cattle in Northwestern Oklahoma. Since the March, 1972 and May,
1972, 1974, and 1975 contracts could not be used with the oscillato; |
strategies, the production alternatives corresponding to these periods
of time were also eliminated. All of the production alternatives are
based upon an anticipated production of 42,000 pounds of feeder cattle
which corresponds to the number of pounds in one feeder cattle futures
contract.

The Summer Stocker Production Alternative -- This alternative in-
volves the buying of 61 head of 500 pound stocker steers on May 1 and
selling them October 1 at a weight of 690 pounds. It assumes a rate of
gain of 1.25 pounds per day and death loss of 2 percent. The October
feeder cattle futures contract is used for hedging.

The Small Grain Grazing Alternative =-- This simulates the situation
'in which the producer buys stockers in the fall to graze until early

spring on small grains pasture. It will allow the producer to harvest
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the grain in late spring. For this alternative, 74 head of 400 pound
stocker steers are purchased November 15 and sold as 565 pound steers
on March 15. A death loss of 2 percent and gain of 1.35 pounds per day
is assumed. The March feeder cattle futures contract is used for
hedging. -

The Small Grain Grazeout Alternative -- This alternative allows
the producer to keep the steers on the small grain pasture for a longer
period of time instead of harvesting the grain. Sixty-three héad of
400 pound stocker steers are bought November 15 and sold May 15 as 670
pound feeder steers. It assumes a rate of gain of 1.35 pounds per day
from November 15 ﬁb March 15, a rate of gain of 1.80 pounds per day
from March 16 to May 15,‘and a death loss of 2 percent. Hedging is

accomplished through the use of the May feeder cattle futures contract.
Procedure

The five.hedging strategies will be evaluated over each of the
production alternatives through the use of Northwestern Oklahoma enter-
prise budgets that have been prepared by Oklahoma State University.
Steers will be priced at the average weekly price for the proper weight
at Oklahoma City. Equipment, machinery, veterinary, commission, truck-
ing,vfeed, labor, and interest costs will use the prices contained in
the budgets for the appropriate periods of time. Margin requirements
of $800 will be assumed and the interest cost on this requirement will

be computed ﬁsing the rate of interest in the budgets.
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Evaluation of Selected Hedging Strategies for

Various Production Alternatives

yTable XIV displays the results of selected hedging strategies for
the feeder cattle producer using a summer stocker production alternative.
The 3/1, 3 S.A., +.50 S.D., $1.00 S strategy had the largest average
returns per head of $81.01. This was $37.2§ or 85 percenr greater than
the "no hedge" strategy. This strategy also possessed the smallest
standard deviation of returns and coefficient of variation, and the
largest high and‘low return per peripd. Any strategy that used hedgiﬁg
increased the average returns per head and decreased the standard devia-
tion of returns when compared to the 'no hedge" strategy. Similarly,
any strategy that used selective hedging performed better in terms of
magnitude and variance of returns than 'mo hedge" and "hedge and hold"
strategies. This exemplifies the advantages of using properly tested
selective hedging strategies.
| The results of selected hedging strategies for the feeder.cattle
producer using a small grain grazing production alternative are present-
ed in Table XV. The largest average returns per head [$72.24] and the
smallest coefficient of variation [29.75 percent] were found using the
5/1, 3 S.A., +.01 S.D., $.25 S strategy. This compares to $69.47 and
35.47 percent for the same strategy with no stop, and to $71.64 and 32.66
percent for the 3/1, 3 S.A., +.50 S.D., $1.00 S strategy. As in the
summer stocker production alternative, the performance of all strétegies
using hedging was superior to the '"mo hedge' strategy in both average
net returns and standard deviations of these returns. Selective hedging
strategies 3, 4 and 5 had higher average returns and lower coefficients

‘of variation than both the '"no hedgé" and "hedge and hold'" strategies.



TABLE XIV

RESULTS OF SELECTED HEDGING STRATEGIES FOR THE FEEDER CATTLE PRODUCER
USING A SUMMER STOCKER PRODUCTION ALTERNATIVE

Average Standard = Coefficients High Low

Strategy Returns in Deviation of v Return in Return in

$/Head of Returns Variation - $/Head $/Head
1. No>Hedge ' 43.72 48.31 100.51% 86.54 -39.47
2. Hedge and Hold 60.30 24.77 41.08% 94,17 27.75
3. 3/1, 3 S.A., i.SO S.D., $1.00 s 81.01 22.77 28.11% 118.29 69.34
4, 5/1, 3 S.A., +.01 S.D., No Stop 77.18 23.19 30.05% 111.13 51.63
5. 5/1, 3 S.A., +.01 S.D., $.25 S 74.63 25.89 . 34.69% 108.35> 38.72

16



TABLE XV

RESULTS OF SELECTED HEDGING STRATEGIES FOR THE FEEDER CATTLE PRODUCER USING
A SMALL GRAIN GRAZING PRODUCTION ALTERNATIVE

Average Standard Coefficients High Low

Strategy Returns in Deviation of Return in Return in
$/Head of Returns Variation $/Head $/Head
No Hedge o 48.86 33.99 69.57% 85.11 8.60
‘Hedge and Hold 57.70 24.16 41.87% 79.19 22.95
3/1, 3 S.A., +.50 S.D., $1.00 S 71.64 23.40 32.66% 101.60 38.23
S/i, 3 S.A., +.01 S.D., No Stop | 69.47 24.64 35.47% 94.53 33.42
5/1, 3 S.A., +.01 S.D., $.25 S 72.24 21.49 29.75% 94.53 38.33
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The greatest return In a single period was obtained with gtrategy 3 and
the lowest return in a single period was obtained with strategy 1. All
of the hedging strategies that were based on oscillators would have‘
been beneficial to the producer of feeder cattle by both increasing his
returns and decreasing the variance of these returns. |

Table XVI depicts the results of selected hedging strategies for
the feeder cattle producer using a small grain grazeout production al-
ternative. The largest average returns per head [$136.62] were obtained
when the cattle were hedged using a 5/1, 3 S.A., +.01 S.D., $.25 S
strategy. This was $1.14 greater than the same strategy with no stops
and $12.29 greater than the "no hedge" sitﬁation. Surprisingly, the
» lowest coefficient of variation [9.03 percent] was associated with the
"no hedge" strﬁtegy. A possible explanation of this could lie in the
fact that 75 percent of the contracts omitted were May contracts. This
slashes the sample size for this alternative from 6 to.3, which could
be responsible for the unusual coefficients of variation. Strategy 4
had the greatest return in a single period and strategy 2 had the
lowest. Strategies 4 and 5 obtained greater returns per head than any
of the other strategiles and were the preferred méthod of hedging based
on net returns.

For all of the produc;ion alternatives, the average returns per
head from strategies 4 and 5 were from 9 percent to 77 percent larger
 than the "no hedge" strategy. In the summer stocker and the small
grain grazing production alternatives, the coefficignts of variation
were also smaller with the standard deviations of returns dropping
from 28 to 52 percent lower than strategy 1. Strategies 3, 4, or

5 had the greatest high return and low return per production period



RESULTS OF SELECTED HEDGING STRATEGIES FOR THE FEEDER CATTLE PRODUCER USING
A SMALL GRAIN GRAZEOUT PRODUCTION ALTERNATIVE

TABLE XVI

Average Standard Coefficients High ‘Low .
Strate Returns in Deviation of Return in Return in

&y $/Head of Returns Variation $/Head $/Head

No Hedge 124.33 11.23 9.03% 136.83 115.10

.- Hedge and Hold 77.11 30.00 38.917% 100.33 43.23
3/1, 3 S.A., +.50 s.D., $1.00 S 116.80 18.95 16.22% 136.60 98.84
5/1, 3 S.A., +.01 S.D., No Stop 135.48 16.30 12.037% 149.37 117.54
5/1, 3 S.A., +.01 §.D., $.25 8§ 136.62 19.11 13.992 148.06 114.55

%S
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acrogs each of the production alternatives. All of the selective hedg-
ing strategies using oscillators were superior on the basis of net
returns and coefficients of variation, to the naive approach of hedging
at tﬁe beginning of every production period and holding the hedge until
the end of the period. This leads to the conclusion that oscillators
can be used successfully as a decision guide for the hedger of feeder

cattle.

Comparison of Results with

Previous Studies

Lehenbauef (1978) éxamined the effects‘of using moving average and
point and figure téchniques aé decision guides for the hedger of feeder
cattle. For purposes of comparison, the produttion alternatives for
the feeder cattle p;oducer in this study were the same as those used by
Lehenbauer. There are differences, however, that will diminish at
least some of these comparative qualities. The major difference arises
from the elimination of the 4 contracts in this study which creates a
test period of 14 contracts rather than the 18 contracts Lehenbauer
used. Lehenbauer also utilized enterprise budgets from northwestern
‘and northcentral Oklahoma, whereas this study concentrates on northwest-
ern Oklahoma budgets. Even with these differences, it will be possiblé
to make comparisons between the effectiveness of escillator, point and
figure, and moving average hedging strategies across production
alternatives. |

Using the summer stoéker production alternative, the best oscilla-
tor increased the average returns per head $37.29‘when compared to the

unhedged situation. This compares with $29.39 for the optimum moving
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average and,$25.18 for the superior point and figure strategies in
Lehenbauer's study. The point and figure technique resulted in the
greatest reduction in variance of these refurns when compared to the
"no hedge' strategy. This was followed by the oscillator and then the
moving average techniques. For this production alternative, the oscil-
lator method would be preferred on.the basis of increased returns and
the point and figure method would be superior on the basis of

decfeased variance.

The oscillator technique, when compared to unhedged situations,
also had the greatest increase in average net returns per head [$23.38]
for the small grains grazing alternative. In Lehenbauer's study, the
point and figure method produced increased returné of $17.77 per head
and the moving average method resulted in an $8.47 increase in per head
profits. The largest decline in standard deviation was found using the
moving average procedure and the smallest decline was founa using the
oscillator technique. Using incréased returns as a standard of compari-
son the oscillator strategy would be chosen best for this pfoduction
alternative. . If, however, a lower variance of returns had been the
goal, thé selective hedging strategy chosen would have used a moving
average for the small grain grazing alternative.

For the small grain grazeout production alternative, Lehenbauer's
optimized moQing average produced the greatest increase in'average
returns [$21.44] when compared to the 'no hedge' strategy. This was
followed by the point and figure technique with $20.85 increased returns
and the oscillator technique with $12.29 increased refurns. The point
and figure hedging strategies provided the greatest reduction in

variance of these returns and was followed by the moving average and
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oscillator strategies. Thus, for this production alternative, the
moving average hedging strategy would be chosen as best using increased
returns as the goal and the point and-figure strategy would be chosen
best if using reduced variance in average returns as the goal.

In the previous paragraphs it is seen that the optimum type of
hedging strategy to use is dependent upon the choice of production al-
ternative and the goals of the feeder cattle producer. The oscillator,
moving average, and point and figure techniques performed well.b Since
none of the techniques consistently out performed the others it would
be difficult to set apart oﬁe as‘best. The different fest period used
by Lehenbauer's study makehsuch a selection impossible when the differ-
ences betwgen the results of the studies are small. 6ne may conclude,
however, that the optimized moviné average, point and figure, and oscil-
lator techniques will be useful to the feeder cattle producer aé deci~

sion guides for selective short hedging strategies.



CHAPTER 1V
EVALUATION OF SELECTED LONG HEDGING STRATEGIES

Highly volatile feeder cattle prices haQe subjected the cattle
feeder to highly variable input costs. This brice.risk has been respon-
.siblevfor windfall gains and losses to the cattle feedér. The improper
management of this risk can lead to reduced profits, increaséd losses,
cash flow problems, and even bankruptcy. Chapters I, II, and III have
delineated the advantages of using hedging to selectively shift price
risk. The selective hedging of feeder cattle posseéses the potential
of aiding the cattle feeder by decreasing both the magnitude and varia-
bility of his input costs.

Chapters 1 and III pointed to the likelihood of the year 1978
marking the end of the liquidation phase and beginning of the builduﬁ
phase of the cattle cycle. This strong cyclical influence should pto—
vide a foundation for upward trending fat cattle prices and, whén com-
bined with large grain stocks, upward trending feeder cattle prices.
Prices, however, can and probably will fluctuate widely aboﬁt this
expected upward trend. The cattle feeder operates on a margin aﬁd the
use of the long hedge on feeder cattle should be especially useful
during these expected upward trending markets. To be of greatest bene-
fit, the timing of these futures market transactions should be optimized.

The oscillator is a technical tool designed to assist the trader

in the timing of his futures market transactions. Chapter III attempted
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to optimize this tool across type and size for the feeder cattle con-
tract. The test period utilized the March, May, and October contracts
for the years 1972 thru 1977 with the exceptions previously noted. The
5/1, 3 S.A., +.01 S.D., $.75 S strategy produced the largest average
returns per contract from long trades. This strategy and others will

be tested using 180 day planning horizons.
Hedging Strategies

Five different hedging strategies will be tested. This will
include three of the better oscillators for long trades presented in
Chapter II, a "hedge and hold" strategy and a '"no hedge" strategy. All
strategies will be tésted.using 180 day planning horizons.

Strategy 1 - This strategy will be a '"nmo hedge'" strategy, with no
trading allowed on the futures market. The results obtained will ser?e
as a basis of comparison for each of the other strategies;

Strategy 2 - This will be equivalent to a '"hedge and hold" strategy.
An amount of feeder cattle equal to the anticipated needs of the cattle
_feeder will be purchased on the futures market 180 days previous to when
they are needed. This hedge will remain until the cash feeder cattle
are purchased, at which time the futures market transaction will be off-
set through the selling of a contract of feeder cattle.

Strategy 3 - A 3/2, 3 S.A., #.25 S.D., $1.00 S oscillator is used
for this strategy. The oscillator creation and related decision rules
are identical to those of Chapter II.

Strategy 4 - This strategy uses a 5/1, 3 S.A., + S.D., no stop
oscillator. This was considered the best oscillator for long trades

that did not utilize a stop.
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Strategy 5 - The 5/1, 3 S.A., +.01 S.D., $.75 S will be used for
this strategy. This oscillator produced the largest averagé returns

per contract for long trades of any tested.
Procedure

The production situation chosen to test these hedging strategies
will correspond to the cattle feeder who feeds two groups of cattle
annually. Sixty-five head of 646 pound feeder steers are purchased
April 1, fed 6ut, and sold on October 1. At this time, 65 head of 646
pound feedervsteers are again purchased, fattened, and séld the folloﬁ—
ing April 1, thus completing the yearly cycle. The prices used for theée.
feederbsteers is the average weekly price of choice 600-700 pound feeder
steers at Oklahoma City for the appropriate week. The hedging decisions
will be initiated the previous October 1 for the feeder cattle purchased
in April and the previous April 1 for the feeder cattle purchased in
October. |

The selected hedging strategies previously referred to will be
evaluated over nine 180 day planning periods. The 1972 through 1977A
Abril and October contracts will be used for hedging with trading allowed
no sooner than October 1 for the April contracts and April 1 for the
October contracts. The April contracts for the years 1972, 1974, and
1975 did not begin trading until after the October 1 deadline, which
negated the possibility of using the oscillator strategies with these
contracts. For this reason, the feeder cattle purchases and related
hedging for these periods of time were omitted from considefation.

The costs per head resulting from the "no hedge' strategy serve as

a foundation for ahalyzing the other strétegies. The per head returns
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(losses) from futures market trading for each strategy was deducted
(added) from (to) the cash cost of the animal for each planning period.
These futures market profits or losses had been adjusted to include a,
$50 commission cost per round trade and interest charges on $800 margin
requirement at the rate used in the budgets of Chapter III. From these
figures the magnitude and variance of the cost per steer was computed
for each strategy and comparisons were made. Average cost ﬁer head,
standard deviétion of cost, high cost per head, and low cost per head

are then used to evaluate each of the hedging strategies.:

Evaluation of Selected Hedging Strategies

for the Cattle Feeder

The results of selective hedging strategies for the cattle feeder
using a 180 day planning horizon are displayed in Table XVII. The 3/2,
3 S.A., +.25 S.D., $1.00 S hedging strategy producéd the greatest re-
duction in average cost per head [$26.63] when compared to the 'no
hedge'" strategy. All selective hedging strategies (sfrategies 3, 4, and
5) significantly lowered the average cost per head and all hedging
strategies (strategies 2, 3,‘4, and 5) significantly reduced the associ-
ated standard.deviation when measured against strategy 1. Strategy 4
had the lowest standard deviation of any of the strategies used.

Table XVIII depicts the feeder steer cost per head for eachlperiod,
using the previously cited strategies. Reading this table horizontally
clearly exemplifies the significant/and consistent cost advantéges accru-
ing to the user of selective hedging strategies 3, 4, or 5. In seven
out of the nine test periods, the use of a selective hedging strategy

lowered the per head feeder steer cost. - With the use of hedging, the

‘'



RESULTS OF SELECTED HEDGING STRATEGIES FOR THE CATTLE FEEDER

TABLE XVII

USING A 180 DAY PLANNING HORIZON

62

Average Standard High Low
Strateg Cost in Deviation Cost in Cost in
y $/Head of Cost §$/Head $/Head
1. No Hedge 264.36 47.76 334.63 180.23
2. Hedge and Hold " 262.40 36.47 320.38 207.81
3. 3/2, 3 S.A., +.25 §.D., $1.00 S 237.73 34.07 300.55 187.30
4. 5/1, 3 S.A.; +.01 S.D., No Stop  240.98 28.57 278.67 197.17
5. 5/1, 3 S.A., +.01 S.D., $.75 S - 242.16 34.77

297.21

184.57

TABLE XVIII

COST FOR FEEDER CATTLE IN DOLLARS PER HEAD USING SELECTING HEDGING
STRATEGIES WITH 180 DAY PLANNING HORIZONS FOR SPECIFIED DATES

Strategy
3 4 5
10/01/72 279.40 219.92 229.82 243,50 243.50
04/01/73 322.35 266.75 300.55 263.61 297,21
10/01/73 334.63 320.38 243.43 263.98 251.06
10/01/84 180.23 293.89 187.30 197.17 184.57
10/01/75 239.67 207.81 201.05 203.43 205.20
04/01/76 277.46 240.56 246.64 254.82 262.26
10/01/76 221.58 285.68 220.25 218.19 218.19
04/01/77 264.86 248.12 241.89 245.46 245.46
10/01/77 259.05 278.50 268.65 278.67 271,98
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lower variability in input cost would allow the cattle feeder to more
accurately project his futures expenses and cash needs. This should
allow better planning which will assist the cattle feeder in obtaining
his desired enterprise goals. Tables XVII and XVIII clearly demonstrate
the advantages of using selective hedging strategies based on oscilla-

tors that have been optimized, in the long feeder cattle hedge.
Comparison of Results With Previous Studies

Lehenbauer (1978) evaluated his optimized moving average and point
and figure techhiques gsing 90 and 180 day planning periods for the
cattle feeder.  His method of analysis, however, differed significantly
from thié study. These‘differences will be noted before comparisons
are made. Lehenbauer used the March, April, May, August, September,
October, and November contraéts, whereas this study used only.the April
and October contracts. This study initiated planning periods semi-
annually and Lehenbauer's study.started them weekly. Lehenbauer used an
initial margin requirement of $600 compared to $800 for this research.
His interest charges were based on the prime rate charged by banks
plus 2 percent, whereas this study used the rate charged in enterprise
budgets for northwestern. Oklahoma. ' Even with these differences in eval-
uation methods, comparisons will be made across the two studies.

The best moving average strategy in Lehenbauer's study (1978)
reduced the average cost per head $20.82 below the cost when no hedge
was employed and $20.15 below the ''mo hedge'" cost when using his best
point and figure technique. This compares to a $26.63 reduction in
this study when using the best oscillator‘hedging strategy. The cor-

responding reductions in standard deviation about the mean of this
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cost were $10.56 for the moving average technique, $15.84 for the point
and figure technique, and $19.19 for the oscillator technique, when com-
pared to the "no hedge" strategies. The high cost per head for the
moving average, point and figure, and oscillator techniques were $360.14,
$362.43, and $300.55.

On the Basis of obtaining the greatest reduction in the mean and
variance of cost per head, the oscillator technique must be chosen
superior for the cattle feeder. Because of the different methods of
analysis used in the two stﬁdies, any‘comparative conclusions should be
used with éare. All techﬁiqués significantly reduced the magnitude
- and variance of feeder cattle costs, when compared to the "no hedge"

situation, and would be of benefit to the cattle feeder.



CHAPTER V
SUMMARY AND CONCLUSIONS
" The Study

The high'variability of feeder cattle prices has been a cause of
concern to.béth feeder cattle producefs and cattle feeders. The inherent
price risk involved in fhese volatile prices has led to "boom or Sust"
situations for many cattlemeﬁ; The feeder cattle futures contract
provides a means of shifting this price risk to another.

Even with the tremendous incentives to selectively shift this
‘price risk, studies have shown that most agricultural producers do not
hedge. The explanatory reason cites most often, is the feeling by farm-
ers that they possess an inadequate knowledge of the futures markets
and how they operafe. It was the purpose of this study to add to the
base of knowledge availabie to hedgers of feeder cattle.

Selective hedging strategies can be based on either fundamental
or técﬁnical tools. The fundamental approach studies the supply and

~demand characteristics of the cash commodity, whereas the technical
approach concerns itself with the study of the futures market itself.
This study dealt with technical strategies and in particular those
strategies utilizing an oscillator type of technical tool. It was
hypothesized that oscillators would assist the cattle feeder and

feeder cattle producer in determining the proper time to place.and 1lift

hedges. It was also hypothesized that the proper timing in the placement
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and 1lifting of hedges will both increase decision maker's profits and
decrease his price risk. |

A useful type and size of oscillator for feeder cattle hedging was
found using a test period of 14 contracts for both long and short
trades. Three different models were tested with each using a different
method of generating the oscillator and/or contained different decision
rules. Comparisons were then made both within and across models. The
third model, which used the crossing of two oscillators, produced the
largest trading.profits and the smallest variance in returns of all
models tested for both short and long traders.

These optimized oscillétors were then evaluated aé'ﬁedging strate-
gies for both the feeder cattle producer and the cattle feeder. The
short hedging strategies (those associated with the feeder cattle pro-
ducer) were tested usiﬁg three different production alternatives. The
long hedging sfrategies'(ﬁhose associated with the cattle feeder) were
evaluated using a 180 day planning horizon. In both instances, the
selected hedging strategies using oécillators performed consisténtly
better than the '"no hedge" or 'hedge and hold" strategies. They pos-.
sessed higher average returns (or lower costs) and had smaller vari-
ances associated with thése returns (or cbsts).

The results of this study were compared with the results obtained
by iéhenbauer (1978) in which he used optimized moving average and
vpoint and figure hedging strategies. All three technical tools pér-
formed almost equally well for short hedges, but the oscillator tech-
nique out-performed the others for long trades. These comparative
results were dimmed by the fact that the method of analysis differed

in the two studies. The tools in both studies performed well when
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compared to "no hedge' and "hedge and hold" situations.

In this study, the original hypothesis that the use of oscillators
in hedging feeder cattle would increase the decision maker's profits
"and decrease his price risk, could not be rejected. The objective of
this study was met in that the selective strategies generated were
successful, objective, and simple. The selective strategies chosen
should be of benefit to both the feeder cattle producer and cattle

feeder.
Suggestions for Further Research

Much work remains to be done in evaluating marketing étrategies
which will éllow thé feeder cattle sector to optimally shift price risk.
Many technical tools_exist that have not been evaluated concerning
their effectiveness in hedging feeder cattle. Some of the more promis-
ing areas would involve research using strategies based on bar charts,
volume and open interest, and the Elliott wave theory. For the funda-
mentalist, hedging strategiés based on a series of simultangous equations
méy prove successful. Which of these techniques, if any, will prove to
be optimal to the cattle féeder and feeder cattle producer will be left
for fu;ther research to decide. The needvexists for further research
using oscillatofs. Different methods of constructing oscillators, dif-
"ferent decision rules, and the use of a trailing stop need to be tested.

The potential for profitable research also exists in the testing
of these techniques in other commodities. Risk management is becoming
incréasingly important to the agricultural decision maker. To a large
extent, the ability of the agricultural producer to meet his enterprise

goals will be dependent on his abilify to manage price risk.

'8
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IMPURTANT VARIARLES

AVG = AVERAGE PR
FDA =« S DAY AVER
DCHG= CHANGE IN
TAVG= % DAY NSCT
KK = NUMHEW UF
MA = MUVING AVG
MMA ® MAGMA

MA] = MAS]

MMAle MMASYQ
DIMENSIUN AS(T),
INTEGER BFG
INTEGER SFG
OIMENSTUN LABEL(
DIMENSTON PHICE(

ICE
AGE UF AVERAGE PRICE
DAILY AVERAGE PRICFE TIMES 10
LLATOR OF S DAY AVERAGE
RECURDS ON FILE

(S)

ALCT) ASP(T7),TASC(TY,TAL(T),TASP(T)

7
370,8),AVG(370),FDA(370),0CHG(3T70),TAVG(370)

PRICE(1,1)SNuMBER UF RECURDS ON FILE

N

699

626

INTEGER STF
DIMENSIUN TITLE(
OIMENSION CLS (RS
Climmiyy INLT
DIMENSTUN DEADL(
DATA DEADL/11Y14U7
11147
1167
11147
bu 2 1%=1,2%
READ(S,3) (TITLE

2%,10)
).

21)
1.0111471,,043072,,111472,,111472,,043073,,
3.0113473,,043074,,111474,,111474,,043075,,
S,0111475,,003078,,111476,,111476,,043077,,
Ter111477,,043078,/

(1,J),J88,10),CLS8(1)

FURMAT(1UAU,F6,0)

READ(S+699) MA,M
FURMAT(2110,3F10
READ(S,899) LIM]
KOUNTZ0

kCLS=20

KCLLZY

KCLSEPSO

TLSS20,0
T55820,0
15$5820,0

Dit 626 121,7
TAS(1)=0,0
TAL(I)=20,0
TASP(1)20,0
CONTINUE
TAS(4)==999999,

OLsWwTU, WTD,STUPY
V)
1

71



TAL(U)R=9999Q9,
TASP(U4)R=999Q99,
TAS(5)=2999990,
TAL(S5)E999990,
TASP(%)%999099,
WRITE(6,704) MA,MUL,WIU,WTD,8TOPV
704 FURMATC('L THE FOLLOWING PARAMETERS WERE USED TO OBTAIN THE RESULTS
1 FUR THIS RUNS 'o/,'', T10,'LENGTH UF MOVING AVERAGE: ',12./,
2Y10,'LENGTH (F USCILLATURS '.IZ,/.Tlo.'BAND WiDTHE: ',/,T1S,
3'NO, 8TD, DEVS, ABUVE MEAN: ',F10,2,7/,T715,'NO, STD, DEVS, BELOW ME
GANS ',FL0, 2./,110.'srup VALUES ',F10,2)
821 FUKRMAL(//7)
717 CONTINUE
KOUNT=XKIIUNT &}
TOLINEZDEADL(KUUNT)
WRITE(6,781)
731 FOKMAT('1')
18T=0
1=1
1fH=20Q
REAVCIFB)(PRICEC(INJ)»Jm1,8)
AVG(1)=E(PRICE(1,4)+PRICE(1,5))72,0
INITIALLIZE FOA, OCHG, TAVG TQO ZEROD
DU 10 133,370
FOACL)=0 0
UCHG(T )3, 0
Tave(l)=s0,0
10 CONTINUE
KnepPRICE(L,1) :
CALCULATE HIGH/LUW CLOSING AVERAGES
(LA SED]
[FLmMesy
DU 20 [132,8K .
READ(IFBI(PRICE(L,J),J21,8)
IF(IFLM2,EW,0) GO T1) &7
JE(PRICE(1,2Y.6T,0LINE) GO YO 671
1ELME0
1871=x1
G 10 674
671 IFC(IFLM,EQ,0) IFLM2E0
674 CUNTINUE
AVG(I)S(PRICE(I,4)+PRICE(1,5))/2.0
20 CONTINUE
JKERK+
DU 21 1=JK,280
21 REAULIFB) (PRICE(L,J),J0s1,8)
REAUCIFH) LAREL
TFC1ST . b0, 0,0R, IS8T, E0,KK) GO TO 717
CALCULATE FIRST MA DAY AVEHAGE (OF AVERAGE PRICES
Py 30 I=i,ma
FUOA(MAIRFDA(MA)®AVGCT)
30 CuNTINUE
CALCULATE MOVING MA DAY AVERAGE (F AVERAGE PRICES
MA]EMAGL
DO 60 I=MAL,KK
FDA(Ll)sFDa(]l~- 1)'Avb(1)-AVG(X'PA)
40 CUNTINUE
DU 45 L31,An
as FOACI)SFDACLI)ZFLUAT(MA)
CALCULATE DAILY CHANLE 1IN MA DAY MUVING AVG UF AVE PRIL&S
LU S0 13nAf,RK
LCHG LIS (PUACL)=FDA(L=1))210,0
S0 CUNTINUE
FINST MUL DAY USCILLATUR UF MA DAY MUVING AVERAGE
MMASMA4+MYL
DU &0 12MAL,MMA
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OO0 OO0 NOC OO0 NONONOCO0ONNN

TAVGIMMA)STAVG(MMA)SDLHG(L)

60 CUNTINUE

MA DAY USCILLATUR UF MA DAY AVEKAGE

MMAISMMAS]

AMEANZSTAVG(MMA)

VU T ISHMAL, KR

TAVG(])=TAVL (] l)QOCHG(l)-uth(l-NuL)
IF(1e6T,I8T) LU TU TV
AMEANZAMELANSGTAVG(L)

70 CUNTINUE

AUSISTeMitAe)

AMEANSAMEAN/KD

$0=20,0

VU 7L Isi4MA,IST
71 SUSSUC(TAVG(])=AMEAN) 2w

SUESU/(15T=MA)

SUSSURT (L)

aRITE(D,702) AMEAN,8U,KD

702 FUKMAT(' *,

'FEAN UF USCILLATURS ',F10,3,' 8oV, UF USCILLAICLRE ',

1F1V,. 40! nu. UHS, UF USCILLATUR USED TU CUMPUTE SV '41Y)

200 FUWMAT. ('

'ouklu,2)
LU 80 I3],ax

WRITE(O,TT7T7)1sPRICE(LI2))PRICECL,S)PPNICELL)4),
TAVL (L) o OACL) 0CHLEL) p TAVOLL(LT)
TITT FURMATC' ' 195,10P1048)

80 CUNTINUE

SIMULATUR

UureSkLL FEEUEKR CATTLE FUTURES

VAKRLIABLES USEV

VEALL
[4%-)
tave
Sturyv
mA
MUL
VLINE

AMEAN

S0
AL(T)
1AL (7)
AS(T7)
Ta8(7)
ASP(7)
TASP(7)

uLilm
wTU
uLIM
nTL

181
VUFG

DAY PREVIOUS Tu FIRST TRADING UAY
CLUSING UATE
USCILLATUR VALUES
vaLue UF STuP
SMUNIMING AVEHAGE LENGIH
USCILLATUR LENGIH
DEALLINE
1114, FUR MAW(CH, MAY CUNIRACTS
V43U Fuk UCIUBER CUNIRALIES
AVERAGE OF GSCILLATUR FRUM DAY 1 UF CUNIRACT UP TU -
ANU INCLUDING DEADLINE
STANDAKD DEVIATIUN 1P USCILLATUR PRUM DAY 1 TU VEADLINE
ARKAY PUNR LUG TRAUEK = UNE CUNTKALI
AKKAY FUK LUNL THAUER = ALL CUNIKALIS
ARRAY F(IK SHUK] TRADER = ONE CUNTHALT
ARRAY PUR SHURT IWADER = ALL CUNTKACIS
ARWAY FUR SPECULATUR = UNE CUNTRALIT®
ARRAY FUK SPELULATUR = ALL CUNIKALT
SUBSCRIPTIS:

1) PRICE UF LAST BUY IF LUNG 3 0 1F NOUT
2) PRICE UF LAST SELL 1F ShURT3 0 LF nNOL
3) TUTAL HUNNING PROFIT (LUSS)

4) MAXIMUM PRUF ]I

5) MAXIvUM LUSS

©) NU, RUUND TRAULS

T) Nu, PRUF]TADLE unuwu TRADES

AMELAN ¢ SLanTy

mElLNT USELD TU LUMPUTE ULIM

AMEAN o STww(V

WEIGHT USEL Tu CuMPLTE ULIM ~
LAST VAY USED Ty CuMPUIE S0 ANV AMEAN
Knel © FIRST UAY ALLUWED FUR BUYS ANV SELLS
SET TU 0 ARTER A SELL 1S HANDLEV
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ON0OOOON

a0’

101

642

701

14
16
12

643

SET TO 1 AFTER A HUY 18 HANDLED

74

USF 0 lF HAVE NUT CRUSSED ABUVE SELL LINE

USF 1 1F HAVE CRUSSEV AMUVE SELL LINME BUT NUT YET SULL
VSF U IF nAVE NUT CRUSSEU ABUVE BUY LINt

sk 1 JF HAVE CKuSOLU ABUVE bUY LINE BUT NUT YET BUUGLHT

INITIALIZE BUYeSELL SIMULATOR
VLIM3AMEANSwTURSD
LLIMEAMEANOWTNASD
U 101 I23,7
AS(])=V,0
AL(1)30,0
ASP(1)%80,0
USF=Y, 0

USF=0,0.

1k 1=

LI 3t

Sk63l

CUNTLUE

UFL31 0

usv=0,0

LSVE0,V

INIRE R

SELL IT = INIT STAGE

VU 102 I81,151

IMPLEMENT 8TUPS IN INIT STAGE = SELL
RSTLSE

TP CIFT NE L0 URLSTUPV,EQ,0,VU) GU TU 642
PPPzAVL(])

CALL qtuvs(vpr,xsvc.sropv.AL.Aa ASP,UFG,STF)
CuUNT INUE

DIFZTAVG(L)=nL M

IH(ODIF,LT,0,0)38FGs1

IF(SFGLER,0,0)60 TU 1o

IF(OIF.LE,O, o AND, USF EQ,0.0) GO TN 16
UsF=1,0

UFGel

IF(TAVG(I).GE,USV) G Tu 14
JE(A3(2).EQ,0,0) AS(2)3AVG(])
TF(ASP(2),EN,0,0) ASP(2)2AVG(T)
ASP(1)20,0

AL(1)=0,0

AL(2)39,0

FURMAT( 'y tana SELL @wo', 7/, LONG2'410X,7 F10,2¢/7,"

109%,7 F10.2,77,"' SPLCULATURS',4X,7 Fl0,2)
USF30,0

UFGs0

ysvsy

1F1s0

SFGxRU

GU TO 18

LUSVETAVG(])

CUNTINVE

CUNTINUE

BUY IT e INIT STAGE

KSTC=2

IFCIFT,NE,0,0R, SYUPV.EO 0.0) GU TO 643

PpP= AVG(‘)

CALL b'UPS(PPP.KSTC:STUPV.‘L:AS'ISP'UFGOSYF)
CUNTINUE

DIFSTAVG(I)=DL I

IF(OIF.GT,0,0)RFGEL

1F(BFGER,0,0)60 T 28

IF(DIF (6L 0. 0.ANDOSF ,E0,040) GO T0. R0

SHORT:?,



[ X2 Kal

[z XaXs]

OO0O00

24

26
102
$90

n2

744

637

635

NSF=1,0

UFGE0

1F(TAVG(1),LE,DSY) GU TU 24
AS(1)z0,0

AS(2)20,0 :
IF(AL(1),EW,0,0) ALC1ISAVG(D)
AL(2)=0,0

1F (ASP(1).EQ,0,0) ASP(1)=AVG(])
ASP(2)20,0

OSF=0,0

UkGLst

DSvs0,0

IF1=0

BFG=0

GU TU 20

DSV=TAVG(I)

CuNTINUE

CUNTINUE

CUNTINUE

18121571 :
wRITE(6,712) IST,PRICE(1IST.2)
FORMAT(' BEGINNING DAY TO HUY=SELLS

LET THE FIRST BUYS OR SELLS OCCUR

INIYTZY

SFGs]

HF GBI

TF(AL(I) NE.0,0) AL(1)=AVG(IST)
IF(AS(2)NELD,0) AS(2)SAVG(IST)
IF(ASP (1) oNELUL0) ASP(1)mAVG(IST)
IF (ASP(2) Nk ,0,0) ASP(2)BAVG(]ST)
wHITE(8,744) AL,AS,ASP

FURMAT (! ', 'aas)PENINGR@R?, 7/, LONGS'»10X,7F10,2,7//,"

'»14,F10,0)

19x,7F10,2,774" SPECULATURL',4x,7F10,2)

NUn wE SIMULATE ACTUAL MARKETS AND ALLUOW BUY=SELLS

JELMz
JrLM2SY
DU 103 I=IST,nKx

IF(PRICE(L1,2)EQ.CLS(KOUNTY) 6O TO 104

SELL THE CUNTHACTS

SHORTS',

FORCE A SELL IF TWE PRICE DROPS BELUW THE BUY VALUE = STOPV

K31C=1
I+ (STUPV,EW,0,0) GU TO 637
PPPAVG(T)

CALL STURPS(PPP,KSTC,STOPV,AL,AS,48P,UFG,8TF)

COUNTINUE

1PT=20

DIF=TAVG(I)=ULIM
1TF(DIF LT, 0,0) 8FGs)
IF(SFG.EQ,0,0) GU TU 36

IF(DIF.LE0.0,AND,USF EQ,0,0)eGD TN 3o

CUNTINUL

UsF=1,0

IFT=0

Uktiz}

IFCTAVG(IYLGE LSV GO Ty 34
1FCALCL) £R,0,0) GO Ty 92
1Pl

AL(2)=AVG(]) !
TPS(AVG(I)=aL(1))9u20,0=50,0
AL(3)IEAL(3) TP
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T no0on

IF(TP,GT,AL(4)) AL(W)=TP
IF(TP, LT AL(S)) AL(S)aTP
AL(b)=AL (b))
IF(TP.GT,040) AL(TIZAL(T7)4)
92 COUNTINUE
IF(ASP(2).NE,0,0) GU TO 37
H £
TPE(AVG(1)=ASP(1))#420,0=50,0
ASP(3)3aSP(3)eTP
ASP(2)=AVGLIIY
IF(TP.GT.ASP(W)) ASP(4)IZTP
IF (TP, LT, ASP(S)) ASP(5)=TP
TFCIP,GT,0,uY ASP(7)=ASP(T7)+t
ASP(6)BASP(6) 1
37 CONTINUE
UFG=0,0
USF=0,0
usvs9,0
1F(AS(2).NE,0,0) GO TO 3A
HAED]
AS(2)2AVG(D)
38 CUNTINUE
IF(IPTEQ,0) GO TQ 4t
724 FORMAT(//7)
723 FUWMAT(' TULAY''S PRICES *,F10,2)
WRITE(B,743) (TITLECRUUNT,J)0J21,10)0AVG(])
743 FURMATL® ', 10A4," TOOAY''S PRICES '4F10,2)
41 CuUNTINUF : -
wHITE(H8,701) AL,AS,ASP
A5(1)s0,0
ALE1)=0,0
ALt2)s0,0
ASP(1)=0,0
StL20
GU Th 38
34 USvaTavG(l)
36 CUNTINUE Ce

NUW wE BUY THEM

FORCE A BUY IF THE PRICE RISES ABNVE THE SELL VALUE ¢ STOPV

LE 1% 7

IF(STUPV,EQ,0,0) GO T o3

PPPEAVG(I)

CALL STUPS(FPP.RSTC,STUPV,AL,AS,ASP,UFG,STF)
636 CunTInuUL

IPT=0

DIFRTAVG(1)=DLIM

IF(UIF.GT,0.0) BFGaY

1F(HEG.EWG0) G TYy 46

IF(OIF JGEL0,0,AND DSF EV,0,0) G TN 46
634 CUNTINUE .

LSFE1, 0

IF1=20

[VLEFED)

IF(TAVGUI)LLE,SY) GU TO 44

1F(AS(2),EQ,0,0) GU Ty 91 .

1PTe|

TPE(As(2)=AVG(1))26420,0250,0

AS(1)3AVG(])

AS(3)I=AS(3)+TP

IF(TP,GT,AS(4)) AS(u)sTP

IF(TP,LT,AS(S)) AS(S)aTP

AS(u)EAS(6) et s

JIF(IP,GT,0,0) AS(TIEBAS(T)+!
9) CUNTINUE
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47

48

42

L1
do
103
104

105

106

1F(ASP(1),NE,0,0) GU 10 47
19Ty
TPR(ASP(2)=AVG(1))w420,0=50,0
ASP(3)EASP(3)+TP

ASP{1)=AVG(])

IFCTP,GT,ASP(U)) ASP(u)aTP
TFCTP LT ASP(S)) ASP(S)ETP
TF(TP,6T,0,0) ASP(7)ZASP(T7)e]
ASP(0)EAGP (D) +]

CuNTIMUE

D8F=0,0

HFG=s1,0

N§vz0,0 ;
IF(AL(1),NE,0,0) GO TO 48

1PIs} .

ALC1)3AVG(T)

CUNTINUE

IF(IPTEQ,0) GO TO 42
WRITE(R,743) (TITLE(KUUNT,J)»J21,10),AV6(])
ARTTE(B,700) AL,AS,ASP
CUMTINUE

AS(1)=0,0

A5(2)=0,0

ASP(2)80,0

AL(2)=0,0

RFG=0

Gu Tu do

LSveTAVG(T)

ComY INUE

CUNT Jrng

COUNTINUE

NEED TO SELL TO CLOSE Ourt
TFH(ASP(2)aba0,0) ASP(2)8AVG(I)
TFCALT1)EQ,0,0) GIL TO 108
AL(2)=aVL(])

TPE(AL(2)=AL (1))0420,0-50,0
ALLB)ZAL(3)eTP &
TFCIP LT JALCU)) AL(4)RTP
TECIPLLT,ALIS)) AL(S)=TP
AL(6)=34L ()41

IFLTPLGT 0e0) AL(TIZAL(7)¢1
CUNTINUE

NEED T BUY TO CLOSE wut
1F(ASP(1),bG,u,0) ASP(1)2AVG(])
TFCAS(2)ER,0,0) GO T 106
AS(1)zAvVG(]) -
TR2(a5(2)1=a85(1))»420,0°%0,0
AS(5)=AS(3)+TP

IFCIP,LT,AS(U)) AS(u)=2TP
IF(IP.LT,Aa8(5)) AS(S)=TP
AS(5)3AS(0) ¢}

TFQIRP,GT,040) AS(7)mAS(T)+41L
CunTInuE

NUW AGGREGATE FIIR LUNGS
RCLL=RCLL*Y

TAL(3)3TAL(3)+AL ()
TLSS=TLSSeAL (3)eaL(3) e
TF(AL(U),GT,TAL(4)) TaL(a)=AL(Y)
JECAL(S) (LT TAL(S)) TAL(S)=®AL(S)
TAL(6)ETAL(0)+AL(S)
TALCT)STAL(T7)eAL(Y)

NUR AGGREGATE FuR THE SHORTS
KCLSZERCLS ]

TAS(S)STAS(3)eAS(Y)
TSSSETSSSeAS(3)0A3(3) .
TF(AS(U), 6T, TAS(U)) TAS(U)SBAS (W)
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(2 X ]

700
742

632

633

78

IFCAS(S) LT, TAS(S)) TAS(S)®AS(S)
TAS(5)STAS(6)eAS(n)

TAS(7)8TAS(7)¢AS(T)

NUW AGGREGATE FUIR SPECULATURS
IF(ASP(1),£(.0,0,UR,ASP(2),L0,0,0) GO TO 107

TPZ(ASP(2)=a8SH(1))n4d0,0=50,0
A3P(3)3ASP(3)eTP
1F(TP, LT, ASP(4)) ASP(4)zTP
IFCQIPLTLASPIS)) ASH(S)=TP
ASP(6)BASP(0)+]

IFCTP,GT,0.0) ASP(7)ZASP(T7)¢1

CUMTINUE

KCLSP3RCLSPe)

TASP(3)xTASP(3)+ASP(3)

TEPSSETIPSS +a5P(3)eASP(3)

T1F(ASP(U),GT,TASP(4)) TASP(4)=ASP(4)

IF (ASP(S) LT,TASP(S)) T4aSP(5)=ASP(S)

TASP(6)STASP(A)+ASP ()

TAaSP(T)STASF(TVI4ASP(T)

nRITE(B,742) AL,AS,ASP

FURMAT(! Yy tene BUY aan',//,' LUNGS',10X,7 F10,2,//7," SHORT:!,
109%,7 F10,2,//7,' SPECULATURS',4X,7 F10,2) ’
FURMAT(Y ', "aenlLUSE (IUTwan?, 7/, % LONGE',10X,7F10,2,7/," SHORTI',
192, 7F10,2+77,' SPECULATHRS',UX,T7F10,2)

TE(ROUNT LT LIMETY G Ty 717

NUW CUMPUIE AGGHEGATE 8,0,UF PRUFITS (LOSSES)

SOLISURT ((RCLLATLSESeTALCS)CTAL (S Z(KCLL»(kCLL=1)))
bu¢=buNT((KLLb-loah-lA3(!)-IA (3))/7(XCLSa(KCLS=1)))
SUSHPESURTLIrLLSPRTSKSSelaSP ()0 1ASP(3))/(RCLSPA(KCLEP=1)))
CuMpaTt CHEFFTICIENTS UF VARIATION
AMNLITAL(3)/nCLL
AMNLZTAS(3)/%CLS
AMNSP2TASP(3)/RCLSP
CVL =SLL/ZAMNL
CvE=SUS/ZAmNG
CvSP=S05P7AMNSP
wRiTE(6,731)
wkRITE(6,0632)

FURMAT(T2 ,'TOTAL PRUFITCLOSS)', T30, ST. DEV.',T42,'COEF OF VAR,',
1724, 'heant,

1754, '1AX, PHIFIT?,T66, " 'MAX, Luss'.!?!.'NU. TRADES',T90,
2'Ny, PHUF, TRADES!)

uwlrE(e.oSS) TALU3), AMNL, SOL,CVL, (TaL(I),124,7)

whITE(6,633) TAS(3),A4NS,508,CVS, (TAS(]),1=4,7)

WHITE(L)033) TASP(3),AMNSP,SDSP,CVSP, (TASP(1),124,7)

FURMAT(T2,F11,2,T21,F9,2,T30,F9,2,TUS,F6.2,158,F9,2,T165,F9,2,
1T80,F5,u,198,55,9)

sTup

ENU

SUBKUUTINE STUPS(PRICE,RSTC,STURV,AL,AS,ASP,UFG,STF)

CCUMMONT INTT

30

INTRGEWR STF

DIMENSTUN AL(T7),85(7),A8P(T)

ALY

6N 10 (30,409,%5TC

FUKCE A SELL FUR LONG AnD SPECULATOR IF PRICE FALLS BELOW BUY
vALnt - 3],00
TVZAL(1)=5TUPY
IF(PRICE,GE.TV) GU TUL 93
TF(AL(1),£Q,0,0) GO TO 93
1P1=)

-AL(2)=FRICE

1F(INDY,ER,1) GO TO 93
TPE(AL(2)=AL(1))2420,0=%0,0
AL(S)3AL(3)eTP

IF(TP,GT, AL(4)) AL(u)=1P



[a X2}

IFCTPLTL AL(S)) AL(S)sTP
AL(O)3AL(6) 1
TF(TP,GT,0,0) AL(7)=AL(T7)*1
93 CUNTInUE
TF(PRICELLT,TV) ALC1)=®0,0
TVEASH(1)=S5111PY
IF(PRICLLGELTV) G Tu 80
IFHCASPL2) G NELOL0) GU TU B0
1PIs)
ASP(2)EPR]ICE
THCIMIT EGGL) G T1y 2} :
TPI(ASP(2)=a8P(1))e420,0=50,0
ASP(3)=AaSK(3)eTP
IF(IP,GT,A5P(U)) ASP(4)sTP
JE(TP LT ASP(9)) ASP(S)=TP
ASP(6)323P(b) el
IFCTP,06T,0,0) ASP(7)34SP(7)41
80 CUNTINUE ) :
JEUIPTEU,0) GU Ty 21
“KITE(B,T72S)
725 FORMAT(///'='," STOP CRITERION IMPLEMENTEDS')
wRITE(8,716) PRICE
WRITE(8,701) AL,AS,ASP
T00 FURMAT(' ', tane HUY san',//,! LUNG2?,10X,7F10,2,7/,' SHORT:',
192,7 $10,20774" SPECULATIRE ' ,UX,7 F10,2)
TOL FURZAT( e, wan SELL %#2',//,"' LONG2',10X,7 F10,2+//+' SHURTS!',
19007 #1042,7/7,"' SPECULATOKE' ,uX,7 F10,2)
716 FUNMAT(Y TUUAY''S PRICES 'hF10,2)
21 COUNTINuE
AL(¢2)s0,0 .
IF(PRICELLT,TV) ASP(1)30,0
Ubhzo,0
RETUPN
Fubte A BUY FOR SHIINT AND SPECULATOR IF PRICE RISES ABOVE SELL
VALUE ¢ 31,00
40 Tv=A3(2)e3T0PV
1P1=20
JE(PRICELLELTV) GO T 94
1F(a8(2) kN, 0,U) GO TH 94
1vi=z]
AS(1)=PRICE
IFCINIT,EQ,1) GN TO 94
TP2(AS(2)=AS5(1))*U20,0=50,0
AS(3)=AS(3)eTP
LF(TP T, AS(4)) AS(Uu)=TP
TECTP.LT,A5(5)) AS(S)=TP
AS(0)mAS(N) e
TE(TP, LT 040) ASCT)IZAS(T)41
94 CUNTINUE
TH(PRICELGT,TV) A8(2)=20,0
TYSASP () ¢STNPV :
IF(PRICEL,LE,TV) GO TO 81
IF(ASP(1) NELO0,0) GO TO 81
1PT=1
ASP(1)sPRICE
THCINTTLEG,1) GU Tu 22 .
IPS(ASP(Z)-ASP}I))a020.0-50.0
ASP(3)=aSP(3)eTP
IF(TP,GT,A8P(4)) ASP(a)=2TP
TE(TP LT, ASH(4)) ASH(S)ETP
ASP(b)SASP(6) ¢t
IF(TP.GT,0.0) ASP(7)EASP(7)4+1
81 CUNTINUE
IF(IPTLER,0) LU Tu 22
WRITE(8,725)
wHITE(B,716) PRICE

80,0
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4
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[
c

PREDICTIUN DF PRICE REVERSALS USING OSCILLATORS
JIM RUSSELL,MEG KLETKE
DEPARTMENT OF AGRICULTURAL BCONOMICS
UKLAHDOMA STATF UNIVERSITY
DECEMHER, 1974
MODFL 11

IMPORTANT VARTAULES

AVG = AVERAGF PRICE

FUA 5 DAY AVERAGE OF AVERAGE PRICE

DCHG= CHANGE IN DAJLY AVEWAGE PRICF TIMES 10
TAVGe & DAY NSCILLATOR OF & DAY AVERAGE

KR = NUMHER UF WECURDS ON FILE

MA = MUVING AVG (S)

MMA = MASMA

L HAl = MAe)

MMAle MMAGY .

LT « LENGTH.GF TREND (MOVING AVG, ON NSCILLATOR)

DIMENSIUN A3(7),AL(7) ASP(7)sTAS(T),TAL(T),TASP(T7)

INTEGER WFG

INTEGEP SFG

DIMENSTUN TRDAVG(370)

DIMENSIUN LAREL(T)

DIMENSIUN PRICE(370,H),AVG(370),FNA(370),0CHG(370),TAVG(370)

PRICE (1, 1)SNUMBER (F RECURDS ON FILE

699

INTEGER STF

NIMENSION TRND(RTO)

DIMENSIUN TITLE(25,10)

DIMENSIUN CLB(2YD)

Curmtinsy INTY

QIMENSION DEADI (21)

DaATA 0&AhL/)1\u7!.,|1l"7l..00307?..11107?..111072.o0“3073.»
111073,,103473,,0030740,,111474,,111474,,043075,,
1llu75.:l|l“75.o0"$07e..ll1076..111“76.'0“3077..
111677,,110477,,043078,7

U 2 I=1,2%

READ(S5,3) (TITLEC1,J),J21,10),CLS(T)

FORMAT(TUAU,FR.0)

HEAD(5,699) MA,MOL wWTUpWTD,STOPY, LT

FURMAT(PT10,3F1u,0s110)

REBD(S,699) LIMIT .

KounT =y :

RCLS=0

KCLLEO

KCLSP=0

TLSS8=%0,0

T85539,0

TSP§820,0

LY o626 I=1,7

TAS(])=20,0

TAL(T)=0,0

TASP(1)30,0

L ]
*
*
»
L]
*
*
]

80



81

626 COUNTINUE
TAS(4)=999999,
TAL(U4)=2=9099000,
TASP(4)==99990Qq,
TAS(S)EYY9999,
TAL(5)Z9990G00
TASP(5)2999000,
WRITE(6,704) MA,MUL,WTU,WTD,STOPV,LT
704 FURMAT('L Tt FULLOWING PARAMETERS WERE USED TO OBTAIN THE RESULTS
U FOk THIS RUNZ *9/,"'=',T10,'LENGTM OF MUVING AVERAGES: ',12,/,
QT10,"LENGTH 0k NSCILLATURE ',12,7/,T10,'BAND WIDTF: *,/,T1S,
3'NU, STO, ObvS, AHOVE MEAMT ',F10,2,7,715,'NO, 8TD, DEVS., BELUW ME
4aN: ',F10,2,/,T10,'STOP VALUE: '",F10,2+/,T10,"'TREND LENGTMS: ', T10)
821 FORMAT(///)
737 CUNTINUE
KOUNTESKUUNT o
ODLINERDEADL(ROUNT)
whITE(6,7581)
731 FURMAT(1)
1s1=0
121
1+H=9 o
READCIER)(PRICE(T,J)0J21,8) ’
AVG(L)=(PRICE(1,4)+PRICE(1,5))72,0
INLITIALIZE HDA, DCHG, TAVG TQ ZER(D
o 10 181,370
FDACL)=Z0,Q
BCHMG(I)=0,0
TAVGL(D)=0,0
10 CunTINUE
KKSPRICE(),1) .
CALCULATE HIGH/LUW CLUSING AVERAGES
IrLMay
1FLm2z) .
DO 20 132,KkK
NEADCIFR) (PRICE(T,J),J21,8)
IF(IFLM2,EQ,0) GN TO 671
TF(PPICE(I¢2),GT.DLINEY GO TO 673
1FLM3Y
1s1=]
G T1) 674
671 TF(IFLM,EU,0) TIFLM220
074 CUNTINUE
AVG(I)S(PRICE(T,U)+PRICE(],S5))/2,0
20 CUNTINUE
JK=KKel
NG el 12JK,2R0
21 READCIFH) (PWICE(1,J),J21,8)
READCIFB) LAREL
TFCISTEN, O, (N, ISTENQ KR) GO TO 717
CALCULATE FIWST MA DAY AVERAGE ()F AVEWAGE PRICES
0N 30 1=z1,Ma
FOA(MA)IZFDA(MAYAVG(T)
30 CUNTInUE .
CALCULATE MUVING MA UAY AVERAGE UF AVERAGE PRICES
MAlzMAS]
DU 40 IsMAl, KK
FOACI)XFNDA(I=1)¢AVG(1)=AVG(T=MA)
40 CUNTINUE ’
00 4S5 I31,Kn
') FDACI)SFOA(T)/ZFLOAT(MA) %
CALCULATE DalLY CHANGE IN MA DAY MOUVING AVG OF AVG PRICES
DU S0 l=Mal, kK
DCHG(I)S(FDACI)=FDA(I~1))e10,0
S0 CUNTINUE
FIRST MUL DAY USCILLATNR UF MA DAY MOVING AVERAGE



Ao NOON

MMAEMA M)
DU 60 TEMAL,MMA
TAVG(MMAYIETAVG(MMA) #DCHG(T)

60 COUNTINUE

MA DAY OSCILLATOR UF MA DAY AVERAGE
MMALSMMASY '
AMEANSTAVL(MMA)
DU 70 IsMMAL KK
TAVG(I)STAVG(1=1YeNCHG(T)=DCHG(J=MnL)
IF(T.6T,I5T) G Tr 70
AMEANZAMEANSTAVGI(])

70 CUNTINUE
KUZ]STerMAs]
AMEANZAMEAN/KD
SNz20,0
O 71 lzvMa, 18T

Tt SUESUS(TAVG(T)wAMEAN) 292
SUESD/(I5Tena) '
SL2ENRT(SD)
wHITE(6,Tu2) AMEAN,3D,KD

T02 FURMAT(Y ', 'mEAN UF OSCILLATOPE ',F10,3,' 8,0, OF NSCILLATORS ',
1FL0,4, ' N, OB3, UF SCILLATOR USED TU COMPUTE 8D3 1,15)

200 FURMAT (' ',dF10,2)

Du 703 I=t,LT
TROAVG(I)=0,0
703 Trub(l)=0, 0
LLT=LT+)
DU sl =t Y
O1L THNO(LTIZTRAD(LT)STAVG(])Y
TRDAVGILT)IZTRNOCLTIZLT
Dt ol [RLLT, KK
TRNOCL)ZTRND ([ )=TAVG(I=LT)*TAVG(T)
IHUAvb(1)=1hno(l)/LT
612 CuNTInUE
uN]lE(6,6)3)

013 suwnayn'o',vx,'nns‘,tlo.'oﬁrs'.tzs.'LUw',rsz.'NXGN',Ydip'AvEHG'
F1U7, YAVG OF AP, T59,'D CHGY, TAR, 'Mae) CHG',TT9, " TREND',TAE9,
10y AVGRY,77)

IV NS FINLY
W~l1f(u.7777)|.Pﬂlct(1.2)-PulcE(1 S),PRICE(I,u4),
TAVG (I FDACIY,UCHGETY, TAVG(]), TRND(I);YNDAVG(I)
7777 FuRear (! '.15.!1‘10.3)
80 CUNTINUE

SIMULATGR
BUY=SELL FEEDER CATTLE FUTURES

VARTABLES USED

DLINE DEADLINE
1110 FOR MARCH, MAY CONTRACTS
0430, FNIR NCTUBER CONTRACTS
AME AN AVERAGF NF USCILLATNR FROM DAY | OF COUNTRACT UP TU
AND INCLUDTING DEARL INE
SO STANDARD OEVIATION IF USCILLATOR FRUM DAY 1 TO DEADLINE
AL(7) ARRAY FUR LUNG TRADER =« ONE CUNTRACT
TAL(T) APRAY FOR LUNG TRADER = ALL CUNTRACTS
AS(]) ARRAY FUR SHINT TRANER = (NE CONTRACT
Tas(?) ARRAY FR SHIINT TRADFR « ALL CONTRACTS
ASP(7) ARRAY FUR SPECULATOR = UNE CONTRACT
TASP(T) ARWAY FUIR SPECULATIIR = ALL CONTRACTY
DEALL DAY PREVIUUS TU FIRST THADING DAY
cLs CLNSTNG NDATE
TAVG OSCILLATUR VALUES
STLUPY VALUE NF §TUP

Ma SHMUNTHING AVERPAGFE LFNGTH

82



OO0 O0O00ANO00000

83

“OL OSCILLATOR LENGTH
LT LENGTH (OF TREND IN DAYS .
TROAVG MOVING AVERAGE OF PREVIQUS LT DAY 0SCILLATOR
SUBSCRIPTSS
1) PHICE OF LAST RUY IF LUNG 3§ 0 IF NOT
2) PRICE OF LAST 'SELL 'IF SHORTp 0 IF NOT
3) TOUTAL RUNNING PRUFIT (LOSS)
4) MAXIMUM PROFTT
5) MAXIMUM LIS
&) NO, RPOUND TRADES
7) N, PRUFITABLE ROUND THADES
UL M TPDAVG(I)+StawTy
Wiy WETGHT USED T} COMPYTE ULLM
oLIM TRDAVG(1)=STawTD
wTD wETGHY USED YO COMPUTE DLIM
[ LAST DAY USED T(1 COMPUTE 8D AND AMEAN
IsT  Kel = FINST DAY ALLIIWED FNR BUYS AND SELLS
Uk G SET Th 0 AFTFR A SELL 1S HANDLFD
SET Tt) 1 AFTER A BUIY IS HANDLED
ust 0 1F MAyvE NUT CRUSSFD AUDVE SELL LINE
USF U IF HAvE CKNGSKED aunve SELL LINE BUT NOT YET SOLD
DaF 0 1F HAVE NOT CRNSSKD AMNVE BUY LINE
- D8F 1 IF HAVE CROSSED AnOVE Huy LINE HUT NOT YET BOUGHY
INITIALIZE RuYeSELL SIMULATOR

101

s42

UL TMZAMEANSWTI RS
OLIMRAMEANSwTD#SD
NU 101 21,7
AS(l)=20,0
AL(1)=0,0
ASP(1)29,0
Use=0,0

D8F=0,0

1#721

LA B

SkHG=Y

CUNTINUL

wFG=1,0

Usv=0,0

nsv=0,0

INIT3]

SELL IT = INIT STAGE

Dy 102 J=1,187 ’
ULIMZTRDAVG(T )+ wTUnSD
DLIMITRDAVG(I)=wTD#5D

IMPLEMENT STORS IN INIT STAGE = SELL
KSTC=)

TECUIFT NELO,OR,STOPV,EQ,0,0) GO T 642
PPRAVGL(])Y

CALL . STIFS(PPH,KSTC,ITUPV,AL,AS,ASP,UFG,STF)
CUNTINUE

DIFZTAVG(I)wyL ™

TH(UIF L LT,0,0)5FGEY

IF(SFG.EW,0,0)00 T8 Lo

TP (OIFLEL 0.0 AND USF,FO,0.0) GO TO 16
USE=1,0 ¢
UkGs1

TFCDIFLGF LUSV) G TO 14
IF(AS(2)4t0,0,0) AS(2)3AVG(I)"
IF(ASP(2),E0,0,0) ASP(2)ZAVG(L)
ASP(1)=20,0

AL(1)=0,0

AL(2)20,0

701 FURMAT('a'y'asw SELL wwe',7/," LONGS',10X,7 F10,2,/7/," SHORTS',



[a X uNa)

o000

t4
1o
12

ou3

24

26
102
500

T44

109X,7 F10.2,77+' SPECULATOR:',4x,7 F10,2)
USF=0,0 )

UFG=0

ysvz

IFT=0

SFG=0

Gu 10 1e

USVETAVG(l)=ULIM

CUNTINUE

CUNTINVE

BUY 1T e INIT STAGE

K5TC=2

TE(TFTNE,O0,UR,STUPV,EQ,0,0) GU T 643
PPPsAVLL)

CALL STUPS(PPP,nSTC,STUPV,AL,AS,ASP,UFG,STF)
CUNTINUL

COIFRTAVO(I)=DL IM

IF(DIF ,GT,0,0)8FGaY
1F(RFG,EN,0,0360 TY 26

TF(DIF 6L, 0,0,4M),DSF ,EQ,0,0) GV Ty 26
bSF=z1,0

Uk GxY . .

IF(OIFLELDSV) GU Tu 26
45(1)20,0

AS(2)R0,0

TFCALCL) GER,U,0) AL(1)3AVG(D)
AL(R)20,0

IFLASF(1),EQ,0,0) ASP(1)=AVG(T)
ASP(2)20,0

04F2U,0

UFG=1

0D8vz0,0

1rT20

HFG3O

GO TU 26 .
DSVSTAVG(l)=DLIM

CONTINUE:

CUNTINUE

CUNTINUE

18T=1ST+g

WRITE(6,712) 1ST,PRICECIST,2)
FURMAT (' BEGINNING DAY TU) BUYeSELLS ',14,F10,0)

LET Tht FIRST BUYS 1)R SELLS (CCUR

INLY=0

8FGzl

HEGx]

1E(ALG1) oNEL0,0) ALCYV)RAVG(IEST)

IF(AS(2) ,NE,0,0) AS(2)3AVLIIST)

TF(ABPUL)(NE v, 0) ASP(1)=AVG(]IST)

TR CASP(R2) Jlk qul ) ABP(2)BAVLIIST)

WRITE(B,T46) AL, A9,A8P

FURMAT(! ', % anaiiPENINGeRe'y//, ' LONGE'p10X,7F10,2,7/,"
19%,7F10,2,7/,"' SFECULATURS',4X,T7F10,2)

NUa wE SIMULATE ACTUIAL MARKETS AND ALLOW BUY-SELLS

JFLM=)

JELM2=]

B0 103 Is1ST,kK

ULIMETRDAVG(I)¢ wTlin8D
OLIMSTRDAVG(T)waTLASD .

I (PRICE(TI+2),E0,CLS(ROUNT)) GU T 104

SHURTS ',

84



[aXaXs]

aoo0

637

63%

9

37

38
724
723

743
a1

3u
36

SELL THE CONTRACTS

FURCE A SELL IF THE PRICE DRUPS HELOW THE BUY VALUE « STOPV
XSTCx1

1F (STUPV,EW,0,0) GU 10 637
PPP=AVGLI)

CALL STUPS(PPP,RSTC,STUPV,AL,AS,ASP,UFG,STF)
CUNTINUE

1Ptay

DIFSTAVG(I)=UL ™

IF(OIFLT,0,0) SFGE]
IF(SFGLEU,0,0) GO TO 36

TF(DIF L LE.0,0,AND,USF EB,0,0) GO TN 36
CUNTINUE

ust=1,0

HAET]

ukuzt

IF(DIF,LE,USV) GO YU 34
IF(AL(1),EQ,0,0) GO T Q2

1PT=y

AL(2)=AVG(T)
TPE(AvG(I)=aL(1))%420,0-50,0
AL(3)=AL(3)e1P

1F(I1P,GT,AL(4)) AL(U)=TP
IFCTIP LT AL(Y)) AL(S)=TP
AL(B)=AL(6)+1 .

IFOIP, LT, 0,0) AL(T)SAL(T7)+1
CUNTINUE

IF{ASPI2) (NEL0,0) GU TO 37

I1PT=sy
TPSLAVG(T)=aSP(1))#d20,0-50,0
ASPLS)=ASP(S)eTP :
ASP(2)sAVGLIT)

IFCIP.GT,ASKP(U)) ASP(L4)xTP
IF(TP, LT ASP(S)) ASP(S)I=TP
IF(TP.6GT,0,0) ASP(T)RASP(T7)+1
ASP(p)SASP(6) ¢l

CONTTHUE

kGO0

Wyt 20,0

Ysvza, 0

IF(a3(2)NEL0,0) GO To 38

1PIst

AS(2)=AVL(])

CONTINULE

IFCIPT,EN,0) GO Ty 41

FORMALI(Z277)

FURMAT (! TUDAY''S PRICES ',F10.2)
aRITE(B,763) (TITLE(KUUNT, J)eJd=1,10),AVG(])
FURMAT(' *,10A4,! TODAY''S PRICE: ',F10,2)
COUNTINUE

wRITE(8,701) AL,AS,ASP

AS(1)=0,0

AL())=0,0

AL(2)=0.9

ASP(1)=0,0

SFG=0

Gty 1) 36

USVETAVG(I)=ULIM

CUNTINUE

NUIA4 WE BUY THEM
FURCE A BUY IF THE PHICE RESES ABIWVE THE SELL VALUE + STOPV

nSTCz2
IF(STUPV,EW,0,0) GU TO 630
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PPPZAVL(])
CALL STUPS(PPP,KSTC,3TUPV,AL,A8,A3P, U?GostF)
630 CUNTINUE
1PT=sy
OIFaTAVG(l)=DLIM
IF(OIF 6T, 0.0) HFEGSY
IF(BFGLELL0) U TU do )
LF(OLP oL U 0, ANV DSk EUL0,0) bt) TU 4o
634 CunTlnue
usk=zl,0
1r T30
Uk G6=0
IFADIF,LELOSY) LU TO 44
1P (A5(2)eEW,0,0) GU T 91
1Pi=1
TPI(AS(2)=AVvL(]))eudcu 0e50,0
AS(l)sAvG (D)
AS(3)=AS(S8)e1¥
IFLUTPL LT AS(d)) AS(U)sTP
IFLIP LT, a5(5)) AS(S)=TP
AS(b)zaS(0) ¢l
IPCIV, T ,0,0) AS(T)ZAS(T7)¢]}
91 CuNTlINUE
IPCASP (1) NE LU, 0) LU TU 47
1Pi=i
N=(AbP(8)-AVb(l))ﬁ0£0 0=Su,0
ASP(3)3A3K(3)s1P
ASP(L1)ZAVOLL)
IF(IP.GT, 850 (u)) ASP(U)aTP
P (TP LT LASP(S)) ABP(S)3TP
IP(TP LT ,V00) lb”(’)lAbP(7)Ol
ASP(n)zasP(0)e)
47 CunTlinue
PELEJUNT]
UtL3l,v *
LSV=EL,0
1P AL (1) WNELULU) GU TU 6B
prsl
AL(1)3AvVLL])
48 CUNTIrUE
IHULPT.EQ V) GUu Tu 4o
whlTb (8, 7438) (llet(muM.J)'J 1,10)0AVG(L)
W TE(B)70U) ALIAS,ASP
42 CunTlnut
As(1)=v.0
AS(2)=0,0
ASP(2)50,0
AL(2)=3u,0
LA
Ll TU 4o
44 OSveETAVL(1)eULIM
46 CUNTINUE
103 CunTInut
104 CunTlnuE
NELD TU SELL TU CLUSE QUT
LP(A5P(2) bW, 0,0) ASP(2)=AVG(])
IPLAL(Y) kW, UL0) LU lu 10
AL(2)3AYVL(D)
TPS(AL(é)-AL(l))-“lU.U'so.O
AL(S)=AaL(Ss)+1P
IFCQIP LT aL(d)) AL U)ZTP
IFLTP LT AL LY)) AL(b)th
AL(b)=AL(6)+}
TF(TP,LI,0,0) AL(7)3AL(7)¢)
105 CUNTINUVE
NEBO TU BUY TO CLUSE VT



1P (ASP(1).EU,L,0) ASP(1)8AVGLD)
LF(AS(E) bWV ) GU TO 1Ve
ASL1)3AVL(L)
TPE(AS(2)=AS(]))nU20,0=50,V
ASL3)2AS(S)+1P
IF (1P L1 ,a5(4)) AS(U)ETP
IF(TR LT A8(Y)) AS(S)=TP
AS(D)BAS(0)e)
LF(TP.LTLU,0) AS(7)RAS(T7)4+]
106 CUNTINUE
NUm AGLNLGATE Fii LUNGLS -
RLLLEACLL+S
TAL(3)=TALL3)¢ALLS)
TLOSSTLOG AL (3)vAL(S)
IFCALCL) LT, TALLY)) TAL(4Q)mAL(W)
IFAAL(S) LT TALIS)) TAL(S)3AL(S)
TAL(o)=TAL(b)¢AL(0)
TALCIISTALLZ )AL LT)
NUn AGLREGATE kil THE SHURTES
KLLS=mLLS )
TAS(S)3TaS(3)+A5(S)
TSSS5TTSSLEAS(8)nAS(S)
LP(AS(4) LT, 1a3¢4)) TaS(u)3A8(Y)
LPLASIY) JLT,TA505)) [A8(5)3AS(Y)
Tavs(o)a1as5(v)eas8() .
TAS(T)ISTAS( V) vAS())
NUN ALLRLLATE Fuk SPECULAIURS
P CASPUT) Jh W U UK ASP(2) R W,0,0) LU TU 1V/
THI(AYP ()85 (1)) MU, limSU,V
ASPUS)IEALP(S) 1P
IFATr LT AR (4)) ASH(4)ETP
BEUTP LT ga0R(Y)) ABP(Y)ETP
ASH(D)BALW(B)¢]
IF(TPLLY,0,U) ASP(T)3ASK(T)+}
107 Cuntlaut .
KLLOPIHRLLSPe)
labP(J)slAbP(i)'Asvts)
TSPSSBTISPSS ¢83P () waSP(3)
1P (ASP(H) LT, T1A8K(d)) TASP(4)BAZP(4)
IFCASPUN) LT TARKIS)) TASHLIS)RASPL(S)
TASFLO)ZTASH (n) +A5P (0)
TASP(T)STa50(7)+ASP(T)
aR[TE(O, 742) AL,A3,85P . .
TOO FURMATL' ', 'waw BUY sae',//," LONGS o 1UX,7 FRULEr//s" SHUKRIZL',
1098,7 FlU,eet/s" 5PtCULﬂ!UN!',0l.7 Flu,2) ’

T42 FURMATL' P, ' aeaCludt (IWTwant,//,! LUNU",XOX:IFIU-&;//' SHUNISt'

192, 7F1U,2Cp//s" SPECULATURS',4X,7F14,¢)

TR (RUUNT LT UI™IT) by Tu 737

Nidw CUMPUTE ALLREGATE S,L,UF PROFLIIS LLUSSES)
SULESURT(LKLLL*TLSS= IAL(3)~IAL(S))/(nLLL'(nLLL-l)))
SPISSURT((R{LSATSSS=TAS(S)nTAaS(3))/7(ALLS*(RLLS=1)]))
SUSHESLURT((RLLOP*ISPSS=TASF(3)*TASP(3))/(KLLSFRIRLLEP=1)))
CUMPUTE CLLPPLICTIENTS UF VAKIATION "
AMNLETAL(8)/RLLL

AMNS2TAS(S)/KELS -

AMNSHEIALP () /nCLSP

Cvi 25LL/AMNL

LVOESUS/AMNS

CYSPSSUSP/AMNSP

wHllE(o,741)

wRITE(H,LSZ)

632 FUKMAT(1Z »'TUTAL PROFIT(LUSS)',T30,'81, UEV.',lud.'Lut? UF VAR, ',

1724, "ME AN,

1156, "MAaX, PRUFLT',To0, 'MAX. LUSS',TT8,'NU, THADES', 1YV,
2'NU, PRUF, TrRAVES')

WRETECO,I033) TALUS) o AMNL,SULICVL, (TALLLD L34, 7)



633

30

93

80
72%

700
701

T1ie
21

40

WHITE(O)0353) TASIS)sAMNS,SUS,LVS)(TAS(1)s184,/)
WHITE(O,033) TASK(3),aAMNSP,S5USP,CVSP, (TASPLL),124,T7)
FURMAT(TR,F11.25T2Lot9,2,130,F9,2,1459,F06,2¢158,F9,2/1065,F9,¢,
118U S0 198,FS,0) ’
STuP

END

SUBRUUTINE STUPS(PRICE,RSTIL,STUPY,ALIAS,ASP,UrL,SIF)
CumrMun I}t

INTEGER SV

DINENS Ul ALLT) AS(7),ASPLT)

1Prsy

GU Tu (30,40),x51C .

FURLE A SeLL FuWw LUNG AND SPECULATUR 1F PRICE FALLY BELUW BUY
VALUE = 31,00 : ’
TvaaAL())=SIUPY

IP(PHICE,GE,TV) LU Tu 93

1P CAL(L) kU, u,0) GO IO 93

ALY

AL(2)2PRILE

It CINITEQ,D) LU TU 98

TP2AL12)=AL(1))e420,0e50,0

AL(S)RAL(S)eTP

IR (TP, LT AL(4)) AL(4)BTP

IF QTP LT, AL(9)) AL(S)=TP

AL(B)3AL(0)+])

LFUTP,L1,0,0) ALLT)IZALLT)®)

CUNTInNUE

IF(PRICE LTLTV) ALCI)ZU,0

TVIASE (L )eSTUPY

IM(PRILE bR IV) LY Tu 80

IHLASP(2) o NEGULL) G} TU B0

1PTsy

ASP(2)zPu]ICE

JECINTT.E9.1) GO Tu @23

TPE(ASK(2)=A8P (1))wU20,0=5V,4

ASH(3)=abP(S)eTP

1P (TP, OT AP (U)) ASH(U)STP

LFCTP LT ASP(S)) ASP(YS)=TP

ASP(0)3ASP(b) 1

IPCTP LT 0,0) ASP(T)IZASP (7))

cuttinut

IF(IPTEUW,L) GU Tu 21

wWNlTE LB, 1Y)

FURSMAT(//7/7%=%," STUP CRITEKIUN IMPLEMENTEDS®)
avlittb,710) PKICE '

wPiTE(8,701) AL,AS,ASP

PUNYAT(Y 'y tann gUY wan',//,% LUNG:'rLUXp7TF V20770 " SHURIL',
19X,7 Fluede//e® SPELULATURI!,UX,7 $10.¢) : : )
FORMAT ('@, towe SELL ®#am', /75" LUNGE ' 2JUX,T F1U207/7," SHURIZ',
19207 FLlUL2e/7¢" SPECULATUMS' uUX, 7 Flvae)

FUKMAT(Y TUVAY''S PRICES ',F10,2) '

CUNTINUE

AL(Z2)EV,.0

1PIPRICE,LT,TV) ASP(])S0,0

UrbLs0,v

KETURN

FURLE A BUY Flk SHURT AND SPECULATUR IF PRICE RISES ABUVE StLL
VALUE ¢+ $1,00 .
TVsAS(2)+STUPY

IPTsy

IP(PRICELELTY) GO TU 94

1P (a912),EW0.0) LU TU 94

lPi=} :

AS(1)=PK]LE

IFCINTTEN1) GU TU 94

TP2(AS(2)"AS5(1))2u20,0=50,0
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94

81

tL4

AS(S)mAS(3) TP

IFLTP GTAS(U)) AS(4)2TP
IPLTP LT LAS(Y)) AS(YS)sTP
AS(0)nAag(b)el

IPLIP,LT,0,0) AS(7)8A3(T7)¢1)
CUNT UL !
JP(PRICE,GT,FV) AS(2)20,0
TVSASP(2)+5T0PY
IF(PRICELLELTV) G Ty 81

IF (ASP (1) NELD,0) LU TU 81
irizl )

ASP(1)EPKICE

IFCINITLULY) G TU 22
TPI(ASP(2)=aSP(1))ndd0,u=50,0
ASP(S)SALP(S)eTP
IFLIP LT ,A3P(U4)) ASPLU)SER
IFCTP LT, ABP(4)) ASP(S5)aTP
ASP(0)ZA5P (b))
IF(IP.6T,0,0) ASP(7)3ASP(T7)+1
CUNTINUE .

IFC(IPT LR, L) GU Ty 22
WhITE(8,729)

WRITE(8,716) PRICE
WRITE(B,700) AL,AS,ASP
CUNTINUE .
ASC1)2C,0

IPCFRICE 6T, VY)Y A3P(2)80,0
Uktiel, 0

RETURN

Eny
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PRENICTION OF PRICE REVERSALS USING OSCILLATNRS
JIM RUSSELL,MFG KLETKE
DEPARTMENT UF AGRICULTURAL ECUNOMICS
(UKLAMOMA STATE UNIVERSITY
DECEMMER, 1978
MODEL 111

IMPORTANT VARTARLEY

AVG = AVERALE PRICE

“FUOA = 5 DAY AVFRAGE (IF AVERAGE PRICE

DCHGe CHANGE J* DAILY AVERAGE PRICF TIMES 10

TAVG= S DAY USCILLATAR UF S DAY AVERAGE

KN @ NUMHER (F NECLIRDS DN FILE

MA = MOVING AVG (5)

MMA = MASMA

MAL = MAe)

MMAle MMAGY

LT « LENGTH b TREND (MOUVING AVG, ON USCILLATOR)
OIMENSTUN BSCT), AL(TY,ASP(T),TAS(TY, TAL(7),TASP(T)
INTEGER HFG

INTEGER SEG .

NDIMENSTON TRDAVG(370)

DIMENSTUN LARELCT)

DI“ENSION PRICE(370,8),AVG(370),FDA(3T70),DCHG(370),TAVG(370)

PRICE (1,1 eNUMRER OF RECORDS NN FULE

wn

699

INTEGER STF

DIMENSTON TENG(3TO0)

DIMENSTUN TITLE(2S,10)

DIMENSION CLS(29)

COMMON INTT

DIMENSTUN DEADL(2))

NATA QEADL/Z1114971,0101471,,043072,,1110472,,113472,,003073,,
11)3473,,111473,,043070,,1110470,,118474,,043075,,
111475,,111475,,043076,,111476,,111476,,043077,,
113477,,008477,,043078,/

DO 3,28

REAU(S,3) (TITLECI,J),J21,10),CLS8(])
FURMAT(LOAG,F6,0)

READ(S,699) Ma, ML, wTU,wTD,STUPV, (T
FLRMAT(2IN0,3F10,0,110)

READ(S,099) L IM]IT

®1IINTSOQ

KCLS=v

RCLL=0

KCLLSPEQ

TLSS8=0,0

138520,0

T5pP5820,0

DiJ 620 121,7

TAS(I)s0,0

TAL(1)z0,.0

TASP(1)z0,0

*
*
*
*
*
]
L]
*
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91

626 CUNTINUE
TAS(4)2=999999,
TAL(4)=2=099909,
TASP(4)=2=999959,
TAS(5)=999999,
TAL(5)=29999909,
TASK(H)=2990Q990,
WRITE(6,T04) MAMOL,WTU,WTD,STOPV,LT
TOG FOWRMAT('] TmF FOLLNATING PARAMETERS WERE USED TO DOBTAIN THME RESULTS
1 FOR THIS RUNS 'y /"=, 110, 'LENGTH OF MOVING AVERAGE: ',12,/»
2T10, "LENGTH OF USCILLATURS '512,7,T10, "HAND WIDTHZ *,/,T1S,
Itn0, STO, DEVS, ANOVE MEANT ',F10,2,7/,T15,'ND, STD, DEVS, BELOW ME
GANT TELUL20/0T105'3T0P VALUES ',F10,2,7,710,'2ND OSCILLATUR LENGT
SHE ‘L1t -
821 FILLR¥AT(//7)
717 CUNTINUE
KOUNTSKIHINT ¢
DLINEZDEADL(RUUNT)
WRITE (0,731)
731 FukraT('1Y)
151=0
131
1FB=9
READCIFB)Y(PRICE(L,J),J=1,8)
AVG(1)=(PRICE(1,4)ePRICE(1,5))/72,0
INITIALIZE FOA, DCHG, TAVG TO ZEROQ
nu 10 Is1,370
Fia(l1)=0,0
VLHS{TYs0 0
TAVG(1)=0,0
10 CUNTIaLE
KRsSHERICE (1,1
CALCULATE MIGH/LUW CLNSING AVERAGES
1HLM=1
1FL M2
DU 20 1=22,KK .
READCIFS)(PRICECT,J) 0 il W8)
TFUIFLMPLEN,0) GO T 671
TFE(PRTICECTZ2Y,GT.DUINE) GO TO &71
A
1371,
Gy 1) etu
671 IHCIPLMEW.0) TFLM2R0
o4 CunTINUE
AVGOI)SIPRICE(T,4)+PRICE(],S))/2,0
20 CUNMTINULE
JranKel ’
DE el IsJx,2A0
21 READ(CIFn) (PRICE(1,J),Jn1,8)
READCIFH) LaAKEL
TFUISTLEN, 0,00, IST,ER,KK)Y GO TO 717
CALCULATEL FIWST MA DAY AVERAGE UF AVERAGE PRICES
PO 30 1=s1,MA
FOA(MA)SFDA(MA)AVG(T)
30 CUNTINUE
CALCULATE MOVING ™A DAY AVERAGE (F AVERAGE PRICES
MAl=MASL '
DO 40 I=Maf, Kk
FOACI)SFNACI=1)+AVG(I)wAVG(TomAY
40 CONTINUE
NU 4% I=1,%K
45 FUS(1)SFLACL)/FLUAT(MA) '
CALCULATE DAILY CHANGE IN MA DAY MUVING AVG UF AVG PRICES
Ly S50 I2MAL, KK .
DCHG(1)E(FDAC])=FDA(l=1))210,0
$0. CUNTINUE
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60
A

70

71

92

FIRST MOL DAY OSCILLATUR UF MA DAY MOVING AVERAGE

MMAZMASMUL

DU o0 Ismal,MMaA
TAVG(MMA)STAVG(MMA) eDCHG(T)

CUNTINUE

DAY (SCILLATOR ()F MA DAY AVERAGE

MMAL=MMAGY

AMEANSTAVG(MMA)

DU 70 IsMMAl,kX

TAVG(I)STAVG(I=1)+DCHG(I)=DCHG(I=MOL)

IF(I.GT,IST) GO TO 70

AMEANZAMEANSTAVG(])

CUNTIWUE

KD=][STeMMAey

AMEANZAMEAN/KU

§L=20.0

VO 71 Iamra, 15T

SU=SD+(TAVG(1)=AMEAN) a2

SUBSL/([STemA)

SUESURT(SDL)

WRITE(6,702) AMEAN,SD,KD

702 FURMAT(® *,'meaN OF OSCILLATORS ',F10,3,' S,0, OF NSCILLATCR: ', : !

1hlu,4, " uu, OMs, Ub
200 FORMAT (' ',uF10,2)
CALL US(UCHG, LT, TRDAVG,MA,MMAY KKk, MAaL,]18T)

wRITE(6,018)

OSCILLATOR USEDN T COMPUTE 8SD: '.15)

613 FURAAT('0',T3,°'NHS",T10, DATE',T23, 'LU~',T32,'HIGH",Tul, AVERG',
LTUT7, AV UF AUP',159,'D CHG', T8, 'MA=D CHG',TH89,

1'nV AVGY,77)
DO B0 131,Kkk

wWRITE(6,7777)1,PRICEC],2Y,PRICE(T,S5),PRICECI,U),
1AVG (1) FDACTIY,DEHGCTI), TAVGCI) , TRDAVG(I)
7777 FURPATLY ', 1%,11F10,3)

80 CUNTINUE

SIMULATUR

HUY=SELL FEEDER CATTLE FUTURES

VARTAHWLES USFD

DLINE DEADLINE :
1114, FOR MARCH, MAY CONTRACTS
0450 e FOR NCTOBER CONTRACTS
AME AN AVERAGE (QF OSCILLATPP FRNOM- DAY 1 UF CUNTRACT UP TD
AND INCLUDING DEADL INE
SO STANDARD DEVIATIUN (F OSCILLATOR FRUM DAY § TU DEADLINE
aL(?) ARKAY FUIR LUNG TRADER = (INE COUNTRACT
TAL(T) ARRAY FUR LONG TRACER = ALL CUNTRACTS
AS(T) ARRAY FOR S=ORT TRADER = ONE CONTRACT
TAS(?) ARRAY F(IR SHNORT TRANER = ALL CONTRACTS
ASP(T) ARRAY FUIR SPECULATIIR = (INE CUNTRACT
TASK(T) ARRAY FHR SPECULATNIR « ALL CUNTRACT
SUHSCRIPTS?
1) PRICE OF LAST wsuUyY IF LONG 3 0 IF NOT
2) PRICE UF LAST SELL IF SHURT3 0 IF NOT
3) TUTAL RUNNING PROFIT (LNOSS)
4) MAXIMUM PROFIT
5) MAxIMUM LSS
6) N0, KUUND TWADES
7) NU, PRUFITABLE RNUND TRADES
ULIM TROAVG(])+SuanTy .
Wty WwEIGHT USED T CUMPUTE ULIM
OLIM TCDAVL(])eSLenTD
TAVG(I)  FIRST USCILLATOR
MUL LENGTH 0F FIRST OSCILLATOR



CAOOOOOOOOON00

(s Nel

642

TROAVG(I) SECUND OSCILLATOR

L LENGTH FO SECUND OSCILLATOR
wT0 wEkILHT USEDR TU COMPUTE OLIM
K LAST DAY USED Tn COMPUTE SO AND AMEAN
181 Kel = FIR3T DAY ALLOWED FUR BUYS AND SELLS
UFG SET T 0 AFTER A SFLL IS HANOLED
SET YO 1 AFTER A RUY IS HANDLED
Usf 0 TF MAVE NOT CRUSSED ABOVE SELL LINE
USF 1 IF HAvE CRUSSED asnvt SELL LINE BUT NOT YET SULD
LsF 0 [F HAVE NUT CROSSFD ABOVE BUY LINE
DSF 1 IF HAVE CRIOSSED Api)VE HUY LINE BUT NOT YET BOUGMY

INTTIALIZE BUYeSFLL SIMULATHR

ULIMZLMEANSWTUSSD
OLIMSAMEAN®WTD2SD
bu 101 31,7
AS8(1)z0,0
AL(]1=0,0
ASP(1)8n,0
USk=0,0

DSF=0,0

1F1=1

REGz]

SkG6xy

CUNTINUE

HEG=1,0

usvso,u

LVSvs0,0

INIT2Y

SELL IT = INIT STAGE
by 102 1=1,187
ULIMSTRDAVG(I)e WTUSD
DLIMSZTRDAVG (] )=wTDSD

IMPLEMENT STURS IN INIT STAGE = SELL

X§TC=1

IF CIFToREL 0,0 STUPV,EG,0,0) GO TN 642

PPPzAVG(])

CALL STHPS( PP 4RSTC,STUPV,AL,AS,ASP,UFG,STF)

CUNTINUE
PIFEDLIM=TAVGI])

C LATER REMOVE ALL WKEFEKENCES TU USF AND DSF

(2 X 2]

701 FURMAT('='y'ena SELL nen',//,"'

14
16
12

IF(SEGL,EN, 0G0 T1) 1o
IF(DIF,LT40,0)60 TO Yo
usSk=1,0

LFGEL

IF(AS(2),EN,0,0) AS(2)3AVG(I)
IF(ASP () EN,0,0) ASP(2)mAVG(L)

ASP(1)30,0
AL(1)320,0
AL(2)=0,0

LONGS'»10X,7 F10,20//," SHURTS',

109x,7 F10,2,//,' SPECULATURS',4x,7 F10,2)

USF=0,0

UF G0

ysvso

15130

$FG=0

BFG=}

GO TO 16
USVETAVG(l)eULIM
CUNT INUE
CUNTINUE

BUY IT « INIT STAGE
¥STC=2
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aono

aon

(2 XaNakal

24

an
102
500

712

744

637

635

IFCIFYNELO0,R,STOPV,EQ,0,0) GO TO 643
PPPAVG(])

CALL STUPS(PPP,KSTC,STNPV,AL,AS,ASP,UFG,STF)
CUrTINUE

OIFaTAVG(I)=ULIM

IF(BFG,ER,0,0)60) TO 26

IF(DIF LT,0,0) GU Tu 26

NDSF=1,0

UFG=0

AS(1):0,0

AS(2)=0,0

IFCAL(1) . EQ,0,0) ALC1)BAVG(])
AL(2)=20,0

JF(ASP(1),ER,0,0) ASP(1)3AVG(])
ASP(2)30,0

OSFH20,0

Uk Lzt

LYVEN,LO

It 120

0E G20

SEGs

G Ty 2o

NOVETAVLLL)enLIM

CUNTTHUE

cunyInuE

CUNTINUE

IST3ISTe)

wRITE(O,712) IST,PRICECIST,2)

FURMAT(' REGLINNING DAY TO BUY-SELLS ',14,F10,0)

LET THE FIRST WUYS UR SELLS UCCurR

INITRO ‘

IF(ALCI)GNE,0,0) ALCL1)SAVGCIST)

JE(AS(2) NEL,1,0) AS(2)ZAVG(IST)

[F(ASE(1),NE,0.U) ASP(1)2AVG(IST)

IF (ASP(2) Nt ,0,0) ASP(2)ZAVG(IST)

wITE (8, 744) AL,AS,ASP )

BUKMAT(' ', 1o aDPENINGEoe', 7/, LONGE',10X,7F10,2,//," SHORTS',
192,7F10,2,77," SPLCULATURS' ,4X,7F10,2)

NUW wE SIMULATE ACTUAL MARRETS AND ALLIW BUY=SELLS

JFLr=L

JFLM23

U 108 IBI8T,nK

ULIMSIRDAVG(TI)+ wWTU*SD
DLIMBIRDAVG(])=wTDeSD
TF(PRICEC(T,2)FEQ,CLSCKUUNT)) GU T 104

StLL THE COnNTRACTS

FORCE A SELL IF THE PRICE URUPS BELUW THE BUY VALUE = STOPV
K5TCs)

1F (STOPV,L,ER,0,0) Gu TO 637

PPP2AVG(])

CALL STUPS(PPP,KSTC,STOPV,AL,AS8,ASP,UFG,STF)
COMTINVE

1PT=20

DIF=NLIM=TAVG(]) i

IF(SFLG.E0,0,0)160 TO 36

IFCDIF LT, 0,0) GO TO 36

CONTINUE

UsFa1,90

1FT=0

UFG=1
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OO0

92

37

38

724
73

743
41

34
36

636

634

IF(AL(1).,EQ,0,0) GO TO 92
1pTx]

AL(2)mAVG(])
TPE(AVG(I)=AL(1))#420,0-50,0
AL(3)=AL(3)eTP
IF(TP,GT,AL(4)) ALC4)=TP
TECTP.LT AL(S)) AL(S)=TP
AL(6)BAL(6) 1

1FCTP,6T,0,0) AL(7)SAL(T7)+}
CUNTIWUE

IF(ASP(2)NEL0,0) GU TU 37
1PT=y
TPE(AVGLT)=ASP(1))ed20,0-50,0
ASP(3)2ASP(3)eTP
ASP(2)2AVG(])
IFCIP, LT, ASP(UY) ASP(4)ETP
IF(TIP,LT,ASK(S)) ASP(S)ETP
TF(TP,GT,0.0) ASP(7)=ASP(7)¢1
ASP(6)SASP(bY+}

CUNTINUE

UFG6=20,0

UsSkF=0,0

usvso,o

TF(AS(2) NELD,0) GO T 38
IPT=Y :

AS(eYISAVL(T)

Cuny Inut,

IFCIPTER,0) GO T 4t -
FuknatT(sz//)

FURMAT (Y TUDAY''S PRICES '4F10.2)
WHRITE(B,7U3) (TITLE(KUUNT,J)eJ=1,10),AVG(T)
FORMAT (' ', 1044, TODAY'*S PRICF: ',F10,2)
CHNTINUE .

whITE(B8,701) AL,AS,)ASP
AS(1)=20,0

AL(1)=0,0

AL (2)=20,0 .

ASHF(1)=0,0

SFGs0

[T D)

G Tu 3o

USVETAVG(I)=ULLM

CONTINUE

NUWw wb BUY THEM

FUPCE A HUY TF THE PRICE RESES ARNVE THE SELL VALUE + STOPvV
KST(s2

1F(STUPV,ER,0,0) GN TU 636

PPP2AVL(])

CalL STUPS(PPP,KSTC,STUPV,AL,)AS,ASP,UFG,STF)
CUNTItUE

1Pty

DIFSTAVGUI) =l IM

IF(HFG,EN,0) GO TN ue

TH(DIF,LT.0,0) GU YO 46

CUNTINUE

USk=1,0

1FT=0

UFG3Y

IF(AS(2).EV,0,0) GU TV 91

1PT2)

TR (AS(2)=AVG([))0420,0=50,0

ASC(1)=AVGLD)

AS(3)=85(3)etP )

IFCIP.GT,AS(4)) AS(4)I=TP
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91

47

48

u2

a4
L]
103
104

105

106

TFCIP.LTLAS(S)) AS(S)=TP
AS(a)sAS(6) e}

IF(TP, 6T, 0,0) ASC7)IRAS(7)et
CUNTINUE

IFCASP (1) oNELU,0) GU TO 47
IPtay
TPE(ASP(2)=AVG(1))*420,0-50,0
ASP(3)SA3P(3)eTP
ASP(1)BAVL(])
IF(TP,GT,ASP(4)) ASP(4)=TP
TF(TP,LT ASP(S)) ASP(S)I=TP
IF(TP,GT,0.0) ASP(T)ZASP(7)el
ASP(6)3ASP(6)e1

CUNTINIE

DSFz0,0

UFG=1 0

P§vz0,0

IF(AL(1)NELO0,0) GO TD 48
MAED]

AL()1)=AVG(L])

CONTINUE

1F(IPT,ER.0) GN TO 42

NRITE(B,743) (TITLE(KOUNT,J)H»JB1,10),AVG(])

wRITE(B,700) AL,AS,ASP
CuNnTInUE

AS(1)=0,0.

AS(2)=0,0

ASP(2)20,0

AL(2)30,0

HEGEO

St G=1

G Ty de

DEVATAVL (1) =il M

ContInug

COMT TMUE

CuMT e .

NEEL TO SELL TH CLUSE QuT
THCASP(R) EN,0,0Y ASP(2)BAVG(])
TF(AL(1)LEN,0,0) GO TO 105
AL()=AVG(])
TP=(AL(2)=AL(1))e420,0%50,0
AL(3)=AL(3)eTP
TFCTP (T ALCU)) AL(a)aTp

IR (TP LT, AL(S)) AL(S)=TP
AL(o)=AL(n)e)

TE(TP,GT,0,0) ALCTISAL(T7)t
CUNTINUE

NEED TH BUY TO CLOSE OUT
JEC(ASF(]1),E0,0,0) ASP(U1)=AVG(L)
TF(AS(@).ER,0,0) GD T) 108
AS(1)=zAvVG(L)
TPE(AS(2)=88(1))8420,0=50,0
AS(5)=AS(8)+TP
IF(TP,GT,AS(G)) AS(UISTP
IFCTIP LT AS(R)) AS(S)=TP
AS(O)ZAL(B) )

IF (TP, GT,0,0) AS(7)2AS(7)4+1
CUNTINUL . .
Ni)a AGGHFGATE FOR LOUNGS
KCLLZ2ACLL ot
TAL(3)=TAL(3)4aL(3)
TLSSETLRGAL (3)eAL(3)

TROAL (W) GT TALGA)) TAL(U)ZAL (D)
TR EALIS) LT, TAL(Y)) TAL(SIZAL(S)
TAL(O)ZTAL(n)eAt (o)
TALCT)BTALC7)eAL(T)
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(2 X2}

N(Iw AGGREGATF FOR THE SHORTS
KCLS=KCL S+l
TAS(3)XTAS(3)+AS(3)
TSSS=TSSS+AS(3)wAS(3)
TF(AS(4),6T,TAS(4)) TAS(U)ZAS(4)
IF(AS(S) LT, TAS(S)) TAS(5)2AS(S)
TAS(0)xTAS(6)*AS(6)
TAS(7)3T1AS(7)¢A5(T)
MW AGLREGATE FUR SPECULATNRS
TH(ASP (1), EV,0,0,UR,ASP(2).EN,0,0) GO YO 107
TPS(ASP(2)=ASP(1))%d420,050,0
ASP(3)2ASP(3)eTP
IF(TP,GT ASP(4)) ASP(4)=TP
TECQIP, LT, ASP(5)) ASP(S5)aTpP
ASP(6)ELSP(b) ¢}
1F(TP,GT,0,0) ASP(7)mASP(T7)+1
107 CuNTINUE
XCLSPERCL $Pey
TASH(A)IBTASP(3)eASP(3)
THPE3218P5S +ASP(3)#ASP(D)
1F(ASP(U) LT, TASP(W)) TASP(U)SASP ()
THCASH(S) LT, TASP(Y)) TASP(5)=ASP(S)
TASH(n)=TASP(6)eASP(S)
TASP(T)ISTASHIT)eASP(T)
WRITE (8,742 AL,AS,ASP
TOO FUKMAT(' Y, 'eew HUY e0e’,//,' LONGE'H»10X,7 F10,2,/7,' SHORTS',
109%,7 $10,2,//7," SPLCULATORS,Ux,7 F10,2)
T4 FURMAT(Y ', tenaCLUSE (WUTeaw?, 7/, " LONGEI',10X,7F10,2,7/,"' SHMORTS',
19%, TF10,2,7/,° SPLCULATURY',4X,7F10,2)
THEROUNT LT L IMIT) G0 T 717
NOw CUMPUTE AGGREGATE S,D,0F PROFITS (LOSSES)
SOLESUNTCIRCLL*TLSS=TAL(3)#TAL(3) )/ (XCLL*(XCLL"1)))
SUSSSURT((RCLLS*TSSS=TAS(3)2TAS(3))/(KCLS*(KCLS=1)))
SUSP2SURT((rCLSPATSPSS=TASP(3)eTASP(3))/(KCLSP#(KCLSP=1)))
CUMMUTE CUBFFICIENTS (F VARIATIUN
AMNLSYAL(3)/nCLL
AMNSSTAS(3)/KCLS
AMNSO=TASE(3)/nCLSP
CVL =s0LZavy
CVvS=sSHS/ZAMNS
CvSPESISP/AMNSP
WRITE(6,731)
wrITE(0,632)
632 FURMAT(12 ,'TUTAL PROFIT(LNSS)',730,'ST, DEV,',T42,'COEF OF VAR,',
1724, ' qEAN,
1754, '#ax, PROFIT',Tob, 'MAX, LOSS',T78,'NO, TRADES',T90,
2'M0, PRUF, TRADES')
wRITE(6,033) TALC3Y,AMNL,SOL,CVL,(TAL(I),124,7)
wHITE(6,638) TAS(3),AMNS,SPS,CVS, (TAS(T),1=4,7)
WHTITE (6,033) TASP(3),AMNSP,SDSP,CVSP.(TASP(I),1%4,7)
633 FUKMATC(IZ2,F11,2,T21,F9,2,T30,F9,2,T45,F6,2,154,F9,2,T65,F9,2,
1THO,F5,0,198,F5%,0)
sStup
END
SUBRUUTINE STUPS(PRICE,RSTC,STUPV,AL,AS,ASP,UFG,STF)
cuMMIIN INTIT
INTEGER STF |
DIMENSTIUN AL(71,AS(7),ASP(T)
1PT=20
GU TU (30,40),XSTC
FURCE A SELL FPOR LONG AND SPECULATOR IF. PRICE FALLS BELOW BUY
VALUE « 31,00 :
30 Tv=AL(l)eSTuPY
IF(PRICELGE,TV) GN TOD 93
IF(AL(1),EQ,0,0) GU T 93
Ipiszi



[a N 2]

93

80

2%

700
701

710
2t

40

94

AL(2)SPRICE

1FCINITEN.1) GO TO O3

TPE (AL (2)=A1 (1))%420,0=50,0
AL(3)3AL(3)eTP

JFCTP,GTAL(4)) AL(4)I=TP

TF(TP,LTAL(S)) AL(S)=zTP

AL (n)saL (o) el

IF(TP.GT,0,u) AL(?)=AL(7)¢}

CUNTINUE :

TF(PRICE,LT,TV) AL(1)20,0
TVSASP(1)=8T1IPY

IF(FRICELGE,TV) G TU 80

IF (ASP(2) JNEL0,0) GUL TUL 80

1P121

ASP(2)3PRICE

IFCINIT EN.1) GUu TO 21
TP=(ASP(2)=A5P(1))0420,0=50,0
ASP(3)3A6P(3YeTR

IP(TP,GY,ASP(4)) ASP(4)=TP
TFETP.LT,ASP(S)) ASP(S)sTP

ASP(6)3A5P (o)1

IFCIP,GT,0,0) ASP(7)3a8P(T)e!

CUNTINUE

TFCIPTLR,0) G Tu 21

whlTE(8,729)

FUNMAT(///'«'," STOP CRITERION IMPLEMENTEDE')
ARITE(YB,710) PRILE

wRITE(B,701) AL,AS,ASP

FURMAT(Y ', 'enn BUY aon',//," LUNGE')10X,7F10,2,//," SHORTS',
19247 F10,207//," SPECULATORE',uX,7 £10,2)

FORMAT ('@t 'aew SELL #0e',//,' LONGE',10X,7 F10,20//,"' SHURT?',

19807 Fl0,20/77," SPECULATOREY juX,7 F10,2)
FURMAT (' TUDAY''S PRICES ',F10,2)
CUNT LHUR
AL(2)=0,0
[F(PRICELLT,TV) ASP(1)30,0
ukFGsY,0
RETURN .

FuRLE A HUY FUR SHORT AND SPECULATOR IF PRICE RISES ABOVE SELL
VALUE ¢ S1,00
TvsaS(2)+STORV

1PTxy

IF(PHICFLE.TV) GO TU 94
1F(A3€2),EW,0,0) GO T 94
LAY

AS(1)zPRICE

IFCINIT Rual) GO YO 94
TPE(AS(2)=AS(1))0420,0250,0
AS(3)2AS(3)eTP
IE(TP,GT,AS(U)) AS(4)=TP
IF(TPLT,A5(5)) AS(S5)=sTP
AS(n)EAS(6) e

IF(TP.GT,0,0) AS(7)3A8(7)¢1

CUNTIMUE
IF(PRICE,GT,TV) AS(2)20,0
TVzASP(2)eSTOPY
IF(PRICE.LEL.TV) GU TO 81
TP (ASP (1) NELV,0) GU TU 81
Pzl
ASP(1)=sPRICE
IFCINIT EGG1) GN TY 22
TP=(ASP(2)=A8P(1))0U20,0=50,0
ASP(3)zasP(3)+TP
TF(TP,GT,A5P(4)) ASP(u)=TP
TF(TP,LT.ASP(4)) ASKH(S)=TP
ASP(6)3a5P(0) ¢t
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2e

10

20
30

IFCTP.GT.U.0) ASP(7)=ASP(7)¢1
CUNTINVE

IFCIPT,EU.0) GO Tu 22
WRITE(#,725)

wRITE(8,716) PRICE

wWRITE(8,700) AL,AS,A8P

COUNTINUE

AS(1)=0,0

1F (PRICE,GT,TV) ASP(2)30,0
UkFG=1,0

RETURN

ENU -
SUBRUUTINE OS(DCHG,LT,TRDAVG,MA,MMAL,KK,MAL,IST)
DIMENSION TRDAVG(370),0CHG(370)
ot S 1=1,370

TROAVG(1)20,0

MMASMASLT

MMALSUMAS]

DO 10 [=MAL, MMA
TRUAVG(MMA)STRDAVG(MMA)*DCHG(T)
DU 20 TamMmag,xK
TRDAVG(T)STRDAVG(L1e1)+DCHG(T)=DCHG(LI=LT)
CUNTINUE

CuNTINUL

HE TUKN

(L1}
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