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RESEARCH TOPICS - AGRICULTURAL FUTURES®

Thomas C. Coleman
Chicago Board of Trade

Cost of Regulation - Is the cure better than the ailment?

- What is the cost (vs. benefits) of increased futures regulation in
recent years?

- Is regulation creating incentives to drive business overseas or away
from organized exchanges?

- Are U.S. futures competitive internationally?

- Are exchange futures competitive with less regulated or unregulated
off-exchange alternative products?

- What costs are imposed on grain futures by governmental grain
programs?

Value and Function of Futures Markets
New futures exchanges have been springing up in financial centers around
the world. More recently even non-market oriented economies in Eastern
Europe and Asia have been trying to create new futures markets.
Typically foreign futures exchanges are being developed with strong
government endorsements and support.

In the U.S., by contrast, futures markets continue to face heavy
criticism especially from government. Even the fundamental functions of
futures face continuing attack. Is the rest of the world wrong or don't
we appreciate our own futures markets?

- What is the value of speculation - particularly the speculative role
of locals in Chicago (which typically don’t exist in other futures
markets around the world)?

- What is the social, public, economic value of price discovery by
futures markets?

- What is the value of "liquidity" or "immediacy" provided by futures?

- With new electronic technology offering to augment or replace
traditional futures trading, what are the essential elements of
futures markets that will survive into the future?

Changes in Industry Structure
- Why has consolidation occurred among grain firms, FCM’'s, and
customers trading through funds and what does it all mean for the
future of the futures industry?

Institutional Grain Industry Expertise and Data Problems
There continues to be a great need for quality research on agricultural
futures that comes from an informed base of understanding of the
practical problems of cash grain markets - the role of different modes
and changing regulation of transportation, trends in export markets and
U.S. interior grain flows to export, the nature and cause of
interregional price differentials, the changing distortive effects of
U.S. and other governments' price and trade policies to name a few.

* Outline of the key points presented in luncheon panel presentation.




AN INVESTIGATION OF RETURNS TO TRADING STRATEGIES
IN THE LIVE HOG FUTURES MARKET

Todd A. Doehring, Philip Garcia and Bruce J. Sherrick*

Price forecasts can be valuable to producers, traders, processors and
other agricultural commodity market participants. Viewed within a decision
making framework, accurate forecasts can result in more efficient production
and marketing decisions, improved resource allocation and improved returns
distributions. For the decision maker, assessment of the attractiveness of
forecasts can be greatly facilitated by providing information about the range
and probabilities of outcomes (returns) associated with alternative forecasts,
market strategies and market signals.

Considerable research has been conducted comparing the forecasting
ability of futures markets to various forecasting techniques (Just and
Rausser; Leuthold and Hartmann; Garcia et al., 1988a). Most of these studies
have been conducted to assess the ability of the forecasting techniques to out
perform futures markets in a statistical sense. Recently, researchers have
begun adopting tests of economic significance to assess the existence or lack
of profitable market opportunities from the use of these improved forecasts
(e.g., Cumby and Modest). While this work has permitted an interesting
assessment of the performance of various futures markets, it has provided only
limited information to the decision maker about the distribution of returns
from the use of forecasts in specific futures markets and on the factors
(e.g., characteristics of the trading rules, month effects) influencing
trading profitability. Clearly, developing a better understanding of the
returns distributions and the factors that influence profits for various
marketing opportunities is important for evaluating the attractiveness of
alternative forecasts and market positions.

The purpose of this paper is to identify more carefully the returns
distributions of various trading strategies in the live hog futures market. An
additional focus of the work includes the identification of factors
influencing profitability of various trading strategies. Simple trading
rules are constructed based upon a comparison of the out-of-sample cash price
forecasts with a basis-adjusted futures market price. Returns from trading
strategies are calculated for various forecast horizons and examined for
normality. Returns per contract are compared with the size of signal (i.e.,
the difference in absolute terms between the price forecast and the basis-
adjusted futures price) from the price forecast, and bootstrapping techniques
are used to more carefully examine the returns distribution. Regression
analysis is then used to quantify the relationship between contract

*The authors are a Graduate Student, Professor and Assistant Professor,
respectively, in the Department of Agricultural Economics at the University of
Illinois, Urbana.



returns and various characteristics of the trading activity (e.g., size of
signal, buy or sell positions, and contract effects). In addition, the
effects of various trading filters (i.e., one through three dollar differences
between the price forecast and the market's forecast) on profitability of the
trading strategy are quantified.

The findings provide insight into the distribution of returns from
trading futures contracts conditioned on price forecasts and alternative
trading strategies. They also permit an assessment of the relationship
between the likelihood of profitable trades and the size of signal from the
forecast model and other trade-related characteristics such as contract month.
In this context, for example, it is possible to identify for the decision
maker the probability of generating trades with an expected value greater than
some specific level. Finally, the results provide information on the ability
of the live hog futures contract to incorporate market information,
particularly at more distant horizons.

Related Literature

The literature directly related to the distribution of returns from
trading futures contracts is somewhat limited, but related work does exist.
Recently, researchers have attempted to statistically determine the economic
significance of profits from using forecasts in market situations. Using
Henriksson-Merton tests and Cumby-Modest tests, researchers have examined the
ability of forecasts to determine market situations to statistically predict
whether profits can be generated. Specifically, these procedures attempt to
ascertain if forecasts can accurately predict the direction of market change
and the subsequent change in the magnitude of returns. For agricultural
commodities, the results are not very definitive but suggest that the best
forecaster on the basis of statistical criteria (e.g., mean squared error
(MSE) or mean absolute error (MAE)) often does not coincide with the most
attractive forecaster in terms of economic performance.

In work related to the efficient market hypothesis, the forecasting
ability of futures markets also has been assessed using weak and semi-strong
procedures.' Numerous studies on a variety of commodities have been performed
which use statistical tests and measures such as MSE or MAE to determine if
futures prices effectively incorporate available information. Evidence from a
variety of studies suggests that commodities that are seasonally produced and
continuously stored (e.g., corn and soybeans) appear to incorporate
information more effectively than continuously produced nonstorable
commodities (e.g., hogs and cattle). In addition, it appears that as the
maturity approaches it is more difficult to generate substantive returns from
trading futures contracts. Recently, several studies have attempted to
determine if the risk-adjusted returns from the use of more accurate
forecasting models exceed the model development and transactions costs
(Leuthold et al. and Garcia et al., 1988b). The results are somewhat mixed
but suggest that for the live hog futures contracts, in particular, the
potential for profitable market activities exists.

iSee Buccola and Garcia et al., 1988a for a more complete discussion of
the pricing efficiency of agricultural futures markets.
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While these studies have begun to provide some insight into the
possibility of generating profitable trading strategies using futures markets,
they provide only limited information to the decision maker about the
distribution of returns for various forecasts and futures market alternatives.
Little is known regarding the factors which may influence returns from various
futures contracts. Here, we provide information on the distribution of
returns for trading live hog futures contracts conditioned on time series
forecasts and particular marketing alternatives. Characteristics of the
specific trade such as contracts effects, time horizons and the size of signal
which influence the returns also are identified.

Methodology

The analysis is performed using data from 1976 to 1990 from the live
hogs cash and futures market. Past research suggest this market does not
effectively incorporate all available market information, particularly at more
distant horizons (Leuthold et al. and Park et al.). A time series modeling
procedure, which has been demonstrated to be an effective forecast procedure
in this market, is used to generate out-of-sample forecasts of subsequent cash
prices. These forecasts then are compared to a basis-adjusted futures price
and simulated returns (profits or losses net of transaction costs) are
calculated for various forecast horizons based on realized prices.

Estimation and Updating

A time series modeling framework was used to forecast cash hog prices.?
Examination of the data indicated that the monthly price of hogs were
stationary throughout the period of the analysis. Inspection of the partial
autocorrelations and autocorrelations suggested the presence of a restricted
autoregressive model. Two procedures were used to identify the exact
forecasting specification. The first method selected the specification with
the highest adjusted coefficient of determination provided with an acceptable
Q-statistic. The second method selected the forecasting specification based
on Akaike Information Criteria (AIC) which is an in-sample measure of forecast
error. For all forecasting periods, both methods selected the same
specification.

The initial analysis was performed with monthly hog data from January
1976 to December 1983. 1In the trading simulation it is necessary to generate
for each month out-of-sample forecasts for up to six months into the future.
The procedure followed in this is study is to drop the oldest observation as
the new observation is added, keeping constant the number of observations in
each estimation. To incorporate this new information, the model was re-
estimated each period with the new data set. This procedure limits the memory
of the system by totally discounting the most distant information, and permits
the estimates of the structure to respond more quickly to fundamental
structural changes than when old observations are retained (Harvey, 1981).
The forecasting specification used here only changed once throughout the
analysis; however, the estimated coefficients changed with the addition of the

2The cash hog price is the USDA price of barrow and gilts, 7 markets,
dollars per hundredweight.



new information over time. The updating, re-estimating and subsequent
forecasting continues from January 1984 .to December 1990,

In order to generate a comparable futures price, the monthly average
futures price was adjusted by a forecast of the basis. Following previous
research (Brandt; Park et al.), the expected basis for each contract is a
simple average of the basis in the maturity month for the previous three
years.

The Trading Simulation

The trading simulation procedure used the following contracts:
February, April, June, August, October and December. The July futures
contract is ignored for the convenience of constant forecasting and trading
horizons. The trading simulation procedure was designed to buy a future
contract if the forecast exceeds the adjusted futures, and sell if the
forecast is below the adjusted futures. Specifically, starting with the two-
month forecasts, if the forecast for the next delivery month is more than
$0.25 per hundredweight (the approximate commission costs) above (below) the
average corresponding basis-adjusted futures price during the forecasting
month, a futures contract is purchased (sold) at the closing price of the next
trading day and held until the close of the tenth day of the delivery month.
1f the forecast is within $0.25 per hundredweight above or below the average
of the futures closing price, no action takes place. For example, at the end
of December, forecasts become available for February. If the forecast is more
than $0.25 per hundredweight above or below the average of the basis-adjusted
February closing prices during the month of December, a trade occurs with a
contract being initiated on the first trading day of January and liquidated on
the tenth (or the nearest trading day) of February.® The profit or loss of
this trade is recorded after deducting a commission cost of $0.25 per
hundredweight.

Updated time series models are used for each forecast period. The
process begins in December 1983, with the first two-month forecast for
February 1984. This process continues every two months until December 1990,
resulting in 42 potential transactions for the two-month time horizon.

The same procedure and signals are followed for the four-month
forecasts. However, here there are two alternative procedures for
liquidation. 1In the first, the contract position based on the initial signal
is held until the maturity month, a period of more than three months, ignoring
any new information. This procedures is called "fixed market strategy" and
resulted in 41 transactions. In the second procedure, the initial position is
held until the two-month forecasts are available, at which time the time
series forecast is compared to the then existing futures price. If the signal
is the same, no change in the position occurs. If the signal is different,
then the original position is liquidated and a new one is established on the
first trading day following the two-month forecast and signal. This procedure
is called "flexible market strategy."

3 A single day is selected because market participants cannot trade the
monthly average.



The procedures for the six-month forecasts are the same as for the four-
month forecasts. Both the "fixed market strategy” and the "flexible market
strategy" situations are calculated. Here, under the "flexible market
strategy" it is possible to update the change positions at four and at two
months prior to maturity.

Findings

Table 1 provides information on the returns from the simulated market
activities. The total returns from the various strategies are always
positive, generally positively skewed and appear to be normally distributed
except perhaps at the four-month flexible strategy. Highest total returnms,
largest variability and the highest percentage of profitable trades appear at
the more distant market horizons. For example, 75 percent of the trades in
the six-month fixed strategy were profitable generating a total return of
nearly fifty thousand dollars across 40 trades, an average return per contract
of 1248 dollars with a standard deviation of 1835 dollars. In contrast, only
56 percent of the trades using the two-month strategy were profitable
generating a total return of about fifteen thousand dollars, an average return
per contract of 371 dollars with a standard deviation of 1173 dollars. The
flexible strategies produced somewhat mixed results. The four-month flexible
generates higher total and per contract returns than the four-month fixed, but
the six-month fixed clearly outperforms the six-month flexible.

In order to provide additional insight into returns distribution, the
relationship between the size of signal (the difference between the forecast
and the basis adjusted futures price), the ability of the strategies to
accurately identify profitable directional changes in the market, monthly
contract effects and size of filters and the returns per contract for the
various strategies were investigated. For purposes of exposition, the results
from the four-month fixed horizon with a one dollar filter are presented.

This strategy was selected because it represented somewhat of an intermediate
returns distribution between the two- and six-month returns, and because the
returns distribution and the residuals from the estimated relationships were
nonnormal at the 10 percent level by the Jarque-Bera test. In this situation,
bootstrapping provides a useful procedure to examine the distribution of the
estimated coefficient and the returns distribution. It also is a convenient
way to provide information to the decision maker of the likely outcomes from
following these market strategies.

Figure 1 presents a scatterplot of the returns per contract
and the size of signal. The regression line and selected statistics of the
estimated relationship also are included. Overall, there appears to be
considerable unexplained variation associated with the regression of size of
signal on returns per contract (i.e., the adjusted coefficient of
determination is rather small). However, a positive relationship between the
size of signal and the returns per contract does exist. The estimated beta
coefficient which indicates the effect of increasing the size of signal by one
dollar on the returns per contract is 212. This figure is close to reflecting
the expected value (225 dollars per contract) generated by a one dollar
difference between the buying and selling price of a live hog futures



contract.‘ Larger estimated beta coefficients were encountered at forecast
horizons closer to maturity, i.e., the largest coefficient was found at the
two-month horizon, followed by the four- and six-month horizons. Examination
of the average returns per contract (table 1), scatterplots of the data and
estimated relationships indicated that the shorter-horizon trades had more
observations scattered around a return of zero associated with smaller
measurements of the size of signal variable. However, for larger measurements
of the size of signal variable, positive returns also were realized. In
effect, the characteristics of the data for the shorter-horizon trades tilted
the regression line resulting in a value of its constant near zero or negative
and large value for the size of signal variable. In contrast, the six-month
horizon had a mean return per contract considerably above zero. Even for many
of the observations with smaller values of the size of signal variable,
positive returns were realized. This had the effect of increasing the size of
the constant term in the regression line and reducing the magnitude of the
size of signal coefficient.

Figures 2 and 3 are histograms of the estimated beta for the size of
signal and the returns distributions for the four-month fixed horizon strategy
with a one dollar filter generated by the bootstrapping procedures.’ Note in
Figure 2 the average value of the beta is 216 with a standard error of 85
which is very close to the estimated values from the OLS equation (figure 1),
indicating that here the effects of the nonnormality were not very severe.
Figure 3 also appears to be rather normal with slight positive skewness and an
expected value of 880 and a standard deviation of 775. Figure 3 provides
potential useful graphical information about the probability of a profitable
trade given the forecast, the strategy and specific filter rule used. Here,
it demonstrates that while the likelihood of a profitable trade is quite
large, that the risk of losing money with these strategies still exists. Such
information from various trading strategies and forecasts can be used by the
decision maker in assessing the expected profitability from market
alternatives. Differences in the location and shape of the returns
distribution can lead to the selection of alternative market strategies. For
example, a risk averse decision maker may select a trading strategy which has
very small probability of generating a loss rather than another strategy with
a higher probability of a loss but a higher expected gain.

Table 2 presents information from including a buy/sell and monthly dummy
variables in the estimated relationship. The buy/sell dummy variable takes on
a value of one when the forecast model indicates a buy strategy and zero when
it indicates a sell strategy. The estimated coefficient of the buy/sell
variable can be zero in two cases. First, if the forecast provides little
information on the direction of the market change both buying and selling
positions result in zero gains, and its value will be zero. Second, if the

4 A live hog contract is 300 hundredweight. A one dollar difference
between the buying and selling price of the contract results in a 225 dollar
gain (300 dollars less 75 dollars commission costs [75 dollars = $0.25
hundredweight x 300]).

5 The beta distribution is based on 1000 observations, while the returns
distribution is based on 3800 observations. See Judge et al. for a discussion
of the bootstrapping procedures used here.



forecast provides valuable information about the change in the market, it is
still possible that its coefficient can be zero if the gains from buying and
selling are equal. Results from the estimated relationships suggests that the
time series models provide valuable market information about the direction of
market change and that returns from buying systematically were larger than the
returns from selling. This fact suggests that the forecast model was able to
more accurately predict increasing prices, and that the during periods of the
yvear the futures prices were systematically lower than the subsequent cash.

The monthly dummy variables were specified with the August contract as
the base month. August was selected because of the rather large systematic
gains associated with the transactions based on contracts maturing in that
month. The signs of the other contract months suggest that relative to
August, the December, February and April contracts were least profitable.
Trades in the June and October contracts also were somewhat less profitable,
although not in a statistical sense. The explanation for why these summer and
fall contracts are more profitable than the other contracts during the year is
not clear, but may be related to seasonality in hog marketings and pork
demand.

Table 3 provides the results associated with various filtering rules for
the four-month fixed horizon. Specifically, it is possible to identify the
effects of increasing the filter from zero to three dollars. In general, the
adjusted coefficient of determination remains about the same, and the size of
signal remains positive and significant. The coefficient associated with
buy/sell dummy variable remains positive but declines somewhat in importance.

Conclusions

Evaluation of attractiveness of forecasts is facilitated through
identification of the returns distribution associated with alternative
forecasts and marketing strategies. This paper investigated the returns
distribution generated from time series models and the implementation of
simple trading rules in the live hog futures market. In addition, factors
were identified which influenced the profitability of various trading
strategies.

Based on the out-of-sample analysis, the potential for positive returns
continues to exist in the live hog futures market, particularly at more
distant contracts. The returns distributions for the forecasts and strategies
considered here appeared to be positively skewed but in general could not be
statistically distinguished from the normal distribution by the Jarque-Bera
test. Higher returns in the more distant contracts were associated with the
largest variability and the highest percentage of profitable trades. The
effect of flexible marketing strategies which permitted re-evaluation of
market positions based on changing market information were mixed.

Higher per contract returns are positively related to the size of
signal, and the ability to accurately predict the direction of market changes.
Higher per contract returns also appear to be more likely to occur in the
summer and early fall contracts. Increasing the size of the filter tends to
eliminate unprofitable trades and strengthens the importance of the size of
signal on returns.



Finally, returns distributions can be developed to assist decision
makers in identifying the probability associated with generating profitable
trades and for selecting among alternative market opportunities. That is, it
is possible to identify profitable regions of the returns distribution, and
their associated probabilities. This technique can permit various decision
makers with differing motivations to select market positions and forecasts
consistent with their incentives.
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