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The Forecasting Value of New Crop Futures:
A Decision-Making Framework

Dwight R. Sanders, Phijj Garecia, and Raymond M, Leutholg*

The statistica] forecasting efficiency of new €rop corn and soybean futures is the topic of frequent
academic inquiry, However, few Studies address the usefulness of these forecasts to économic
agents’ decision-makmg. Each year Central Illinojs Producers are faceq with the decision to plant
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social loss is unavoidable. Many researchers have tested Stein's unbiased null

y regressing the realized harvest time price against the planting time futures
sting that the intercept and slope coefficient are zero and one, respectively (e.g.,
on, et al.). The results of this method are mixed, and the procedure is generally fraught
ical troubles including concerns over data stationarity (see Zulauf, ef al.) and
:""power (see Kahl and Tomek). Furthermore, unbiasedness does not guarantee that a
either efficient or particularly useful (Granger and Newbold). Indeed, Tomek
"the best available forecast today can be a poor one" (p. 6). Given this

eful decision-making information to row crop producers.
e following research employs a new method and data set to evaluate corn and

Data
I_runng the spring planting season, Central Illinois producers can sow acres in either
- S ybeans Agronomlc concerns aside, producers' planting decisions are based on the

[anagement Association (FBFM) at the University of Illinois, Urbana-Champaign.'
ble productxon costs are deﬁned to 1nc1ude fertilizer, pest1c1de, seed, drymg/handhng,

. A producers’ expected cash revenue per acre is a function of the expected output price
the expected quantity of production per acre. Here, the expected yield per acre is the ex
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output price is the harvest-time (end of October) cash Price representeq by Centra] linois
elevator bids to producers 3

€Xpected corn and soybean output prices were $2.42 and $5.79, Tespectively. The ex ante
€xpected trend yield for Central Illinojs Producers was 158 bushels per acre for corn and 49 5
bushels per acre for soybeans. Thus, the €Xpected revenue per acre for corn and Soybeans
were $382.36 and $286.61, respectively, Assuming Producers know thejr production costs
at planting time, thep, the expected cash Teturn is computed ag the difference between

*Cash and futures price data Were provided by the Office for Futures and Options
Research, University of Illinojs, Urbana-Champaign.
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g study. If the expected relative com return is greater (less) than zero, then the
s signaling producers to plant corn (soybeans).*
'he expected relative corn return implied by the futures market is compared to the
relative return at harvest time. Continuing with the 1995 crop, the Central Illinois
prices for corn and soybeans were $3.28 and $6.67, respectively. The actual yields
ere 128 bushels per acre for corn and 44 bushels per acre for soybeans. Thus, the actual
turns were $230.84 and $172.48, resulting in an actual or realized relative return to
) of $58.36. So, in this case, the signal provided by the futures market was correct, and
oducers benefited by $58.36 for each acre planted in corn as opposed to soybeans. Does
futures market consistently provide the correct planting signal and thereby meaningful
ion to the decision-maker?

e Method and Results

- The following empirical work focuses on the expected and actual cash returns for the
age corn and soybean producer in Central Illinois. In particular, the focus is on the
arket’s forecast of relative corn returns and the information that this provides to producers.
the characteristics and summary statistics of the data are examined.
" | The summary statistics for realized and expected corn and soybean cash returns are

esented in Table 1. The average expected cash return for corn is $186.87 per acre and for
ybeans $177.79 per acre.’ A paired t-test fails to reject that these means are equivalent
0% level), i.e., the mean expected relative return to corn is not statistically different from
r0. The mean actual returns are slightly lower for both corn and soybeans at $173.79 and
671 2, respectively. Again, a two-tailed paired t-test for a difference in these means fails to
that they are equivalent; so, the mean actual relative corn return is not statistically
nt from zero.® Both the expected and actual returns are quite volatile year-to-year with

ughly $216 separating the best and worst actual returns for corn and $111 for soybeans.

early, an evaluation of this signal is a joint test of the yield, basis, and price forecasts.
ternative basis and yield forecasts were utilized, but none of them altered the results,
.~ Augmented Dickey-Fuller unit root tests for stationarity revealed that only the actual

0m returns failed to reject the presence of a unit root at the 10% level. Using the Phillips-Peron
test, all the series rejected the presence of a unit root at the 5% level. Hence, it is concluded the
furn series are stationary.

*Paired t-tests were also conducted for the difference between actual and realized returns
L both corn and beans. For neither crop was there a statistically significant difference between

expected and actual return.
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Statistical Characteristics of the Forecast
The first test evaluates the new crop futures’ forecast in a traditional sense., That is,

the futures forecast for excess o returns is tested for unbiasedness. F ollowing a procedure

similar to Zulauf, ez al., the actual relative returns are regressed on the market’s forecast.

ACTUAL =0, +B, EXPECTED +e 1)

reject the joint null hypothesis, H,: &,=0 and B,=1, using an F-test.

Estimation of equation (1), and use of misspecification tests indicated some degree of
parameter instability and a statistical reduction of the residual variance after 1985. Asa
result, equation (1) was re-estimated after dividing the data into two periods 1972-1985 and

early set of observations. During the first period, although it is not possible to reject the null
hypothesis of an unbiased forecaster, the R? is practically zero. In contrast, during the second
period, the variability in the actual relative returns is rather highly associated with the
variability in expected relative returns.

the year-to-year change in ACTUAL, and the independent variable was the markets expected
change (EXPECTED, - ACTUAL,,). With this specification the R-squared was greater, and we
again could not reject that the forecast was unbiased.
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tterially Jess volat; ] e
variable than(t)flaaeua{z it of the Forecast -
decide among two alternative investments, corn and
E price forecasts provided by the futures market.
elop a nonparametric test for evaluating if these type of
ful information regarding the relative performance of
tests if producers should modify their probability beliefs,
new crop futures forecasts (Merton). Notably, the test does
the distribution of returns nor the pricing of risk.
by the binary variable, SIGNAL = 1 if expected relative
erwise. This is compared to the realized harvest time returns
| FINAL = 1 if the actual relative corn returns > 0, and =0
AL =1, then producers plant corn instead of beans, and if
ect decision. Conversely, if FINAL = 0, then this was not
st evaluates the statistical significance of this binary signal
ndence ina2 by 2 contingency table (see Cumby and Modest) or
s regression (Breen, Glosten, and Jagannathan).

‘J.tres forecast in tradit; .
sted for unbiasedness. F %"
15 are regressed op the .;;-;-'

PECTED’ +e,
' 4

Comn returns in yeart, .
ctual relative corn reqy :
’trket.’s forecast is unp; ‘5
+» USIng an F-test. 3
sﬂp;eciﬁcation tests indj -l. :
€ residual varian r o

e i v ;:ﬁ_ IGNAL =, +B,FINAL +€,, (2)
; penods before and after]
rh{ze of government inte :*
rices, loan rates, and w
n of more flexible 3 .

arket signal contains no economic or statistical information,
t-test. Rejecting the null hypothesis and finding that §,>0
rovide economically meaningful information to producers

cag|

Tablc 2, and the und_eu '. : .
:clear,a-ﬂdthedifferen*f e _ : ..
t, the findings show .‘e-. lowing ¢ SRy S arto that used for equation (1), the dz.lta were split into two
lative refurns at tifesand three ions were g;txmated, one for the entire data period and one for each of
relative corn ;:ugniri: ; n results are presented in Table 3.. Again the results are rather
ecast performance i - d, the estimated P, is 0.233 which implies that 62% of the

€1s ere the percent correct equals (1+f,)/2 (see Breen, et al.).

though it o

icallfgel: Ols ’II:tCPOSSIb ef his St ite i3 nqt;s‘;atistically significant (p-value = 0.252).* For the entire

i rather highly asontl'flst i€ N ‘(r[_i_',=0)'cannot be rejected, suggesting that the forecast does not
Sociated at nificant information to producers. The results again suggest that the

¥ correctly identify production and marketing opportunities improved
2-1985 period, the market provided little information to

& 86-1996 period, B, was highly significant and 90% of the market

1ces. Where, the depends :

1t variable wag the ,‘,

tion the R- - Hes ¢ :
Squared was g s also conducted with a Fisher’s exact test and a Logit model. None of

thesis at conventional significance levels.
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The forecasting ability also is examined with the regression test proposed by Cumby
and Modest (C-M). Unlike the H-M test, C-M test is not independent of the distribution of
relative returns. That is, the C-M test is influenced if the market provides the correct planting
signal in years when it is especially rewarding to plant a particular crop. The C-M test is
conducted by regressing the actual relative corn returns against the binary variable indicating
the market’s signal to produce corn or beans, As in Equation 1, define the variable ACTUAL
= realized relative corn returns, and define the variable SIGNAL as in equation (2), then the
following model is estimated.

ACTUAL =0, +B,SIGNAL +e,, (3)

The C-M test is basically a difference in means test. If B,>0, then the mean actual relative
corn return conditioned on the market signal (o, +,) is greater than the unconditional relative
return (e ). The null hypothesis that the signal has no statistical ability to guide resources
into the most rewarding endeavor (8,=0) is tested with a two-tail t-test.

The estimation results for Equation (3) using the three different definitions of the data
as previously discussed are presented in Table 4. For the entire data set, the mean
unconditional relative return to corn is -$3.62 per acre (@) , and the relative return when the
market is signaling to plant corn is $16.51 per acre (a; +f;). Although, the per acre relative
return for corn is greater when the market signals to plant corn versus beans, the difference is
not statistically significant (p-value = 0.353). Thus, for the entire data set, the null
hypothesis is not rejected, and again it is concluded that the expected relative return does not

statistical relationship, and a loss in relative returns per acre when the market is signaling to
plant corn. However, during the second period, R? increases dramatically, B, is statistically
significant, and the improvement in relative returns when the market signals to plant corn is
$19.20 per acre.

Summary and Discussion
This research strives to evaluate the ability of new crop futures prices to guide
resources into the most profitable endeavor. Producer planting flexibility provided by FAIR
makes the markets’ performance in this role increasingly important. The research moves
beyond traditional tests of bias and seeks to more fully describe the decision-making value of
new crop futures forecasts to agricultural producers.

278



. .

Bibliography

Brorsen, B.W. ang S.H. Irwin, "Research on Price Forecasting ang Marketing Strategies:
Improving Oyr Relevance. " NCR-]34 Confe,

rence: Applied Commodity Price
Analysis, F, orecasting, and Markey Risk Managemeny. 1994, pp.1-14.

Breen, W, LR Glosten, and R. Jagannathan “Econ

omic Significance of Predictable
Variations in Stock Returns.”

The Journa] of Finance, 44(1989):1177-1 189,

o
§
T
]
£
g
g
g
3
],

Eales, J S, BK. Engel, R.J. Hauser, and SR Thompson, "Grain Price Expectations of
Illinois Farmers and Grain Merchandisers, American Journg) of Agricultural
Economics. 72(1990):701 -708.

e TR

Garcia, P. angd D.R. Sanders. “Ex Ante Basis Risk in the Ljve Hog Futures Contract: Has
i Hedgers’ Risk Increased?” Office for F utures and Options Research, University of
i Ilinois, Urba.na-Champaign. OFOR Working Paper 94-11, 1994,

Gardner, B.L. " utures Prices in Supply Analysig. " American Joyrng) of Agriculturq]
i Economics. 5 8(1976):81-84.

Hieronymus, T.A. “We]
37(1955):904-11 Reprinted j

280



Henriksson, R.D. and R.C. Merton. "On Market Timing and Investment Performance II:
Statistical Procedures for Evaluating Forecasting Skills." Journal of Business.
54(1981): 513-532.

e Kahl, K.H. and W.G. Tomek. "Forward-Pricing Models for Futures Markets: Some
Statistical and Interpretive Issues." Food Research Institute Studies. 20(1986):
71-85. '

Kenyon, D., E. Jones, and A. McGuirk. "Forecasting Performance of Corn and Soybean
Harvest Futures Contracts." American Journal of Agricultural Economics. 75 (1993):
399-407.

Merton, R.C. "On Market Timing and Investment Performance I: An Equilibrium Theory of
Value for Market Forecasts." Journal of Business. 54(1981): 363-406.

Riley, P.A. “Grains and Oilseeds Outlook for 1997.” United States Department of
Agriculture, Proceedings from the 1997 Agricultural Outlook Forum, F ebruary 25,
1997.

Stein, J.L. "Speculative Price: Economic Welfare and the Idiot of Chance." Review of
Economics and Statistics. 63(1981): 223-232.

Tomek, W.G. "Commodity Futures Prices as F orecasts." Cornell University. Working
Paper Draft. July, 1995.

United States Department of Agriculture. Feed Grains: Background for 1995 Farm
Legisiation. USDA Publication AER-714.

Willot, B., G. Adams, R. Young, and A. Womack. “Farmers’ Use of Flex Acres: A Glimpse
of the Future.” NCR-134 Conference: Applied Commodity Price Analysis,
Forecasting, and Market Risk Management. 1996, pp.219-231.

Zulauf, C., S.H. Irwin, J. Ropp, and A. Sberna. "A Reappraisal of the Forecasting
Performance of Corn and Soybean New Crop Futures." NCR-]34 Conference:
Applied Commodity Price Analysis, Forecasting, and Market Risk Management.
1996, pp. 377-387.

281




Table 1. Summary Statistics for Expected and Actual Cash Returns

Com Soybeans
Expected Actual i Expected Actual
Mean* - 186.87 173.79 177.79 164.52
Maximum 297.40 282.10 242.58 225.40
Minimum 75.80 66.54 86.13 113.30
Std. Deviation 51.26 54.42 37.94 30.13

*All numbers are in dollars per acre. Cash returns are calculated as cash revenue per acre
less variable cash costs.

Table 2. Test for Bias

ACTUAL =a,+B EXPECTED +e ”

Coefficients .
Sample a, ﬂ! Adj- R.2 F'Stat-
1972-1996 ' 4.9025 0.4803 0.098 1.4635**
(0.478)* (1.581) (0.252)
1972-1985 21.0320 -0.1133 0.003 1.9513
(1.085) (-0.201) (0.185)
1986-1996 | -0.0598 0.9376 0.714 0.0498
(-0.009) (4.736) (0.952)

*T-statistics in parenthesis.
**The F-statistic tests the joint null that ¢,=0 and B,=1. The p-value is in parenthesis.
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able 3. Henriksson-Merton Test

SIGNAL =0, +B,FINAL +€,,

Coefficients
o, B, R?
0.5000 0.2333 0.057
(3.253)* (1.176)
0.8000 -0.2444 0.059
(3.564) ~ (-0.873)
0.2000 0.8000 ~ 0.686
(1.500) (4.431)
statistics in parenthesis.
able 4. The Cumby-Modest Test
ACTUAL =0, +B,SIGNAL +e,,
Coefficients
o, B, R?
1972-1996 -3.6233 ~20.1333 0.038
(-0.213)* (0.948)
1972-1985 27.0040 -12.5851 0.011
(0.996) (-0.372)
1986-1996 -41.9075 61.1061 0.665
(-3.556) (4.136)

*T-statistics in parenthesis.
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