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THE RELATIONSHIP BETWEEN FUTURES AND OPTION PRICES AND THE EXPECTATIONS OF
FARMERS AND GRAIN MERCHANDISERS IN ILLINOIS

S.R. Thompson, R.J. Hauser, B.K. Engel, and J.S. Eales*

One of the most important roles of organized markets is to provide a
forum where information can be easily incorporated into price. Market
prices serve as guides for resource allocation by indicating the relative
scarcity of goods. Forward and futures prices are often thought of as
forecasts of eventual cash market prices as well as serving as guides for
resource allocation. Because of their forecasting ability, they are often
termed "anticipatory"” prices. A direct relationship between the forecasting
and allocative performance of anticipatory prices is often assumed by
economists. For instance, an explicit (and often implicit) assumption
underlying many marketing and production studies is that the futures price
is simply a forecast of the spot price or that the futures price represents
the market’s expected price. However, an equilibrium allocative price may
not always equal the market’s best forecast (see Just and Rausser for
example). Moreover, little empirical attention has been given to the
relationship between anticipatory prices and expectations to test the
validity of assumptions regarding the forecasting role of anticipatory
prices.

The research herein focuses on the extent to which futures and option
prices reflect the price distribution expectations of market participants.
This issue is central to the validity of many studies that use the futures
price as a proxy for expected price. (Some well-known examples include
Gardner; Helmberger and Akinyosoye; and Just and Rausser.) Tomek and Gray,
and later Peck, suggest that futures markets are not primarily price
forecasting agencies. They maintain the forecasting ability of futures
markets is only a by-product of providing efficient storage allocation for
storable commodities, and efficient resource allocation for non-storable
commodities. The forecasting performance of futures markets may be
dominated by their allocative function.

Method for Determining Price Expectations

During the summer and fall of 1987, farmers and grain merchandisers in
Illinois were surveyed to obtain their expectations of cash corn and soybean
prices for dates in the 1987-88 crop year. Table 1 lists survey groups,
elicitation periods, forecast dates, and number of respondents in each
survey group.

*Assistant professor, associate professor, graduate teaching assistant and
assistant professor, respectively, in the Department of Agricultural
Economics, University of Illinois, Urbana-Champaign.
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Using a technique suggested by Bessler and Moore, survey respondents were
asked to provide a "distribution” of expected cash corn and soybean prices,
as well as a distribution of their local basis. A copy of the survey is
contained in the appendix. A distribution of the expected futures price was
constructed for each forecast horizon on every survey by combining each
respondent’s cash and basis distributions as follows:

DD PiPj (Ci - BJ)
1]

I

where Cj the mean value of the cash price in interval 1i1.
Bj = the mean value of the basis in interval j.
pi = the subjective probability associated with cash interval 1i.
Pj the subjective probability associated with basis interval j.

Each possible value obtained in this summation was assigned a subjective
probability based on the sum of p;pj for each value (e.g. if PiPj for $2.00
+ $.20 is .04 and pjpy for $2.10 + %.10 is .25, then the subjective
probability for $2.20 is .29). This method of combination assumes
independence between p; and Pj-

Individual distributions of expected futures prices were aggregated by
summing over individuals surveyed during the same time period the
probabilities associated with each possible futures price value. These
probabilities and respective price values were then used to calculate the
moments of the aggregate distributions of expected futures prices. For
comparison, the market’s price distribution is assumed to be consistent with
the assumptions underlying the Black option pricing model. The futures
price is assumed lognormally distributed. The price expected by the futures
market for the forecast date is the current futures price and, as suggested
by Gardner, the option premium can be inverted to provide a forecast of the
market’s price distribution variance.

Results

The first two moments (mean and variance) of the aggregate
distributions are reported for each survey group, elicitation period,
forecast date, and commodity in Tables 2a and 2b. Variances are also
reported as annualized expected volatilities, or "annualized percentage
standard deviations."® Tables 3a and 3b report the closing, or settle,
futures price quoted during the elicitation period (or average closing
futures price over the days within a multi-day survey period) for each
survey group, commodity, and forecast date, as well as the realized futures
price and cash price in Chicago for each forecast date, survey group and
commodity. Also reported in Tables 3a and 3b are the annualized
volatilities implied by the option premia quoted for the forecast dates for
each commodity. Volatilities were calculated using Black’s model and call
premiums with the strike nearest to but out of the money (the first strike
above the relevant futures price).7 In addition to the implied volatility
from the ending date of each elicitation period, an average implied
volatility is reported using the implied volatility on the ending date of
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the elicitation period as well as the implied volatilities from the four
preceding trading days. Tables 4a and 4b report the differences between
realized prices on the forecast date and the futures prices quoted during
the elicitation period, between realized prices and the means of the survey
groups’ futures distributions, between mean expectations for the different
forecast dates (yielding an expected carrying charge), and between the
futures prices for the different forecast dates quoted during the survey
period (yielding a futures market carrying charge). Also reported in Tables
4a and 4b are the differences between the futures and expected carrying
charges. Table 5 reports the differences between the market’s implied
volatilites and the annualized expected price volatilites derived from the
distributions of survey respondents. An F-test of the ratios of the related
variances was used to test for differences between the variances implied by
option premia and the variances of the survey respondents. Differences that
are not significantly different from zero are denoted with an asterisk.

. It is clear from Tables 2a and 2b that although the respondents
expected a larger price variance for the March distribution than for the
nearby date, their annualized expected volatilities are lower for March than
for the nearby date. Likewise, the respondents’ annualized expected
volatilities are higher for forecasts with shorter time horizons (e.g.,
December forecasts of March 1) than for longer time horizons (e.g., July
forecasts of March 1). Respondents are therefore implicitly assuming a
decreasing variance rate over time. The market volatilities implied by
option premia (Table 3) are not uniformly smaller for the more distant
forecast date. The difference between the respondents’ annualized expected
volatilites for different forecast dates appears inconsistent with the
diffusion process underlying Black’s formula. The implied volatilities, on
the other hand, seem consistent.

Tables 4a and 4b indicate that all respondents expected the market to
provide a positive return to storage between November and March and between
January and March for both corn and soybeans. However, the size of the
expected carry differs substantially across elicitation periods, and only in
part due to differences in the length of the storage period. Furthermore,
although the futures market consistently offered a positive return to
storage in each elicitation period, the futures carry is always less than
the respondents’ expected carry.

The difference between the futures price quoted during elicitation
periods and mean survey expectation is in general smallest for group 3, the
relatives of U. of I. College of Agriculture undergraduates. It is likely
that this group’s agreement with the futures market is in part due to the
much longer time interval that respondents had to complete the survey.
Respondents had time to check market prices during the period as well as
perhaps an extra incentive to complete the survey with care, given that
their children asked for their participation over a vacation period. Large
price moves in soybean futures (greater than $.10) occured during the July
survey period and within the five previous trading days during the June and
December survey period. These price moves may explain some of the
differences between futures prices and survey expectations insofar as in
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these volatile informational climates, information may not be fully
transmitted between futures markets and survey respondents. It is also
possible that the differences are due to different reactions, or
adjustments, to market information in the futures market and by survey
respondents.

A simple measure of the forecast performance of survey respondents as
compared to futures prices is presented in Figure 1 for soybeans and in
Figure 2 for corn. For each elicitation period and forecast date, both the
difference between the realized price and the mean survey expectation, and
the difference between the realized price and the futures price are plotted.
There is no clear difference between the forecasting performance of survey
respondents and the futures market for soybeans or corn. Forecast errors
are generally larger for soybeans than for corn, but proportionally close
relative to price levels. For soybeans there is an improvement of the
forecast performance of both survey respondents and the futures market for
the March 1 forecast date between the summer and late fall elicitation
periods. The finding that both the futures market and respondents almost
always underpredicted the March 1 price for both corn and soybeans is
probably just an artifact of grain price behavior within the 1987-88 crop
year. Finally, the realized prices are all within 95% confidence intervals
constructed with the expected means and variances of survey respondents.

F-tests of the significance of the difference between the annualized
variance implied by option premia and the annualized expected variance of
survey respondents indicate that the variance expected by survey respondents
for soybeans is usually significantly less than the implied variance for
near forecasts, and always significantly less for distant forecasts. For
corn, expected variances are not significantly different than implied
variances for near forecasts, November 1, for groups 5 - 7. For the distant
forecast, corn expected variances are significantly less than implied
variances.

Conclusions

As shown by Hauser and Eales, the hedger’s variance expectation
relative to the implied volatility of the premium largely determines the
expected risks and returns of different option hedging strategies. The
differences between the variance forecasts of respondents versus the market
indicate that respondents believe that options are overpriced. The variance
results here indicate that the respondents would be reluctant to hedge by
buying puts, but that the sale of calls may be attractive. Other things
such as price expectations and levels of risk aversion also influence the
choice of option hedging strategy. Because differences between futures
expectations and survey expectations do not systematically differ, our
results indicate that the differences in variance expectations may largely
explain differences between prescribed and actual option hedging strategies.

Results indicate that the carrying charge provided by the futures
market differs from the carrying charge expected by survey respondents.
This finding pertains to the issue of the forecast versus allocative
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Figure 1

Forecast Performance of Survey Respondents as Compared to Futures Prices for SOYBEANS
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Difference between realized & expected and realized & futures

Figure 2

Forecast Performance of Survey Respondents as Compared to Futures Prices for CORN
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performance of futures markets. Because the carrying charge is more
directly related to the allocative performance of futures, further analysis
might more appropriately focus on differences in carrying charges rather

than on the forecast performance of futures price levels as compared to the
expectations of survey respondents.

Endnotes

1. We did not elicit distributions of the expected cash or futures price in
Chicago because we intend to focus further research on the expected cash and
basis distributions. We also wanted to reduce the likelihood that
respondents would simply quote that day’s futures quotation.

2. The common-way of estimating variances for pricing options is by using
daily log price differences. The variance of these differences gives a
variance rate per day. In a sense, it represents the variance expected for
tomorrow’s price distribution. The time diffusion process underlying the
estimate implies that if this rate stays the same for one year then the
distribution expected one year from now is the daily variance times 365.
The variance is thus assumed proportional to time. The variances obtained
from survey respondents are for distributions ‘x’ days away. To annualize
their variance, it is multiplied by 365/x. For example, if the variance of
the survey respondents’ log prices for a 60 day forecast is .01, then the

annualized variance is (365/60).01 = .061. The square root of this is .246,
and the volatilitiy is expressed as 24.6.

3. Calls slightly out of the money were used because (a) calls are usually
traded more than puts, and (b) studies tend to indicate that options deep in
or out of the money are "mispriced" (wrong implied volatility) more often

than those near the money. (See Hauser and Neff for a brief review of some
of these studies.)

4. The F-tests were performed by converting annualized percentage standard
deviations to variances. The degrees of freedom were the number of
respondents for the survey variances and the average daily volume of option

trading by commodity in each survey period for the variances implied by
option premia.
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Apperdix. Survey Instrument

Example:

The charts below are ranges of total fcotball points that the
Chicago Bears may score in their first game of the season. Joe and Moe
are given 10 X's each to place in the ranges in any combination to
indicate the confidence in their belief that the Bears' points will lie
in a given range. Joe is 100% certain the Bears will score between 20
and 40 points, so he places the 10 X's in that range. Moe believes
that each range of scores is equally possible, so he places 2 X's in
each rarge.

Joe
ploioeecd
booood
0 pts. 20 pts. 40 pts. 60 pts. 80 pts. 100 pts.
Moe
XX XX XX XX XX
0 pts. 20 pts. 40 pts. 60 pts. 80 pts. 100 pts.

1. Given the ranges of your local cash prices and basis for corn and
soybeans on the following page and given 10 X's (XOCXXXXXX) for each
question; place X's (in any combination) in the ranges to indicate how
strongly you believe the price or basis will be in that range on the
given dates. The greater the number of X's placed in one range, the
greater the confidence that local cash price or basis will be in that
range. Please use all of the X's.

Basis is defined as the local cash price minus the nearby futures
contract (cash-futures). Therefore if the local cash price is greater
than the nearby futures contract the basis is positive (+) or the basis
is negative (-) when the nearby futures contract is greater than the
local price.



357

%/

SE 4§ D€+ G2+ 0z, + Sl + oL+ S04+ 0y S0, - oL~ Gy~ 0y~ §e2° - 0gy- 6EY- 0~ Gy - 05, - 661°%

. (*na/¢) ¢ 8861 1 yodel uo 3q ||iM Siseq ueaqhos |ed0| 8yj 323dxa nok op ey _
05,45 S234 0072 G439 0539 6219 00{9 §176 05,5 G2'S 00°§ SLY 0s°v G2\ 00)v G/y€ 0§ € 6, ¢ 00768~

("ng/$) "¢ 8861 ‘L Yo4Rlf UO B ||LM mu_Lm ueaqfos yses [ed20| 8yl 3o93dxd nok op jey
ser+¢ og+ §g+ 02+ G+ oL+ S0+ 03 50)- oL - Sly- 0¢:- SZ5- 0gy- GeE - oy~ apj- 05y~ §61°%"

(*nq/¢) & /861 ‘1 48QWsAON U0 Bq [|LM S1SBQ upaghos [ed0| 3y3 398dxa nok op jeyM ,
0548 S2iL 00;¢ S/\9 0539 62’9 0039 GL°6 05,5 §2°S 00,6 SLyb 0s'b Sy 001 SL\E 053¢ 5¢,¢ 00}£5~

("nq/$) ¢ (86l ‘L 48QWBAON UO 8G |[LM 8DtJd ue3ghOS ysed |e20| Y3 303dx3 nok op 3Ieyp .
SET+5  0EG+ G2+ 0Zi+ SLi+ oLj+ S0+ 0 S0, oL~ Sl 02y~ G2\ o€y~ SE - ovi- Svy- 09}~ - 5§;7%

yode) uo 8q ||LM SLSBEQ U402 [B20| 3y3 328dx3 nok op IeyH
6.8 1 S5l 62941 0s'L G/€i1L G2yl Galyt 003l G683 S.1%

{*nq/¢) l¢ gs6l
007€$ S/872  §LiZ §2932 0§72 SL€y2 S22 SZlig 00

TJ —

("nq/$) ¢ 8861 ‘1 uoJey uo 8q {|IM 8dlad ud0d yseds [edo| ayj 3oadxa nok op JeUM
SE+¢  OE)+ 621+ 027+ S+ 0L+ 50 7+ 0] 50~ oLy-  SLy- 02y- 52" o€y~ se - ovi- = Svy- 05~ 561 -§

(*ng/$) ¢ (861 ‘L 4OQUIAON UO BQ [[LM SLSBQ UJOD [BJO| 3yl 323dx3d nok op ey
00:€¢ Si8i2 GL12 §29°2 05°¢ SlE32 - G272 &clie 0072 6481 S s29, 1L 0sjl  sie°t gz L s2iyl 007l 6.8 GLis T F

(*nq/$§) & (861 1 43QWBAON UO Bq [[IM 32(4d UJ0D YsSeds [ed0| ayj 323dx3 nok op 3Jeyp



358

Where is your farm located (county)?

How many acres do you farm? total corn soybean

Please circle your type of operation: grain livestock mixed

Do you sell grain under forward contracts, basis contracts, or
delayed pricing? yes no

Do you trade futures contracts? vyes no
How many years have you been farming?

Please circle the highest level of education attained:
high school 2 yr. college 4 yr. college grad school

DATE: / /1987



