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Cash Settlement for Corn and Soybeans:
A Preliminary Analysis

Robert Hauser, Nabil Chaherli, and Sarahelen Thompson'

Considerable concern during the past two years has focused on the delivery system usec
and oilseed futures contracts. Performance questions about expiring grain contracts were reking
the Chicago Board of Trade (CBOT) ordered traders to liquidate their positions in the July 198
futures market such that by expiration no single trader would be holding more than 600 contr;
purpose of this order was to force Ferruzzi Finanziari S.P.A. to liquidate its long positions, wi
presumed by the CBOT to represent an attempt to corner the market.

The Ferruzzi incident as well as previous attempts of presumed price manipulation i
commodity markets prompted three major studies. These studies were independent and separate
by the National Grain and Feed Association (Peck and Williams), the Chicago Board of Trade
et al.) and the Commodity Futures Trading Commission (CFTC). Two general objectives of tt
were (1) to determine whether price manipulation has occurred and, if so, (2) whether alternative
locations and/or methods could be used to prevent future manipulation.

The Pirrong et al. study discusses the role of futures trading and the delivery prox
presents an interesting exposition on the theory of manipulation. The empirical focus is
alternative delivery specifications for corn and soybeans, resulting in the implication that St. Lou
be made an effective delivery location. The Peck and Williams study provides a thorough
analysis of corn, wheat, and soybean deliveries. In addition, hedging effectiveness measures
to indicate the performance of the delivery system. Their general conclusion is that the
additional delivery points is suspect, but that there may be a need to make short- and I
adjustments involving discounts, premiums, and possibly "call on production" provisions. Tt
study focuses on the advantages of using the central Illinois region as a delivery area,. witk
delivery points within the region separated by delivery differentials.

None of the above studies advocate cash settlement. The CFTC study suggests that
further research (p. 68), whereas the other two studies explicitly reject the notion of cash settle
grains (Peck and Williams, p. 125; Pirrong et al., p. 73). The following reasons for not consider
settlement are offered (Peck and Williams, p. 125; Pirrong et al., pp. 65-73):

1. A cash settlement index for grains may be of poor quality because (a) the bids an
publicly available in the grain industry do not necessarily represent transaction pr
grain prices represent heterogeneous transactions in terms of quantity, quality, transj
mode, timing of delivery, etc., (c) an average or median price of reported price ran
not be meaningful, (d) given an index composed of several prices, a change in only or
ceteris paribus, will change the index, (e) the cash settlement method may prc
incentive to misrepresent or manipulate prices comprising the index.
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2. Cash settlement is not conducive to an industry which has high search and report costs, which
may be the case in the grain industry.

3. The delivery settlement system increases cash market efficiency by creating an additional
market which reveals supply/demand fundamentals at low search and negotiation costs.

4. Cash and carry arbitrage risk may increase under cash settlement.

for grain
[)IEG when 5. Hedging cost may increase under cash settlement because a spot market position must be
soybean offset at the end of the hedge as opposed to having the option to delivery under the current
Cts. The; system.
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The validity and/or significance of individual points mentioned above are open to debate. Paul
(1985), for example, presents many arguments in favor of cash settlement.

In addition to the "economic arguments” for or against cash settlement, there may be "lobbying
r political realities” which are critical. For example, many of the strong proponents for the change to
.ash settlement in feeder cattle futures were large hedgers while the delivery yards tended to oppose the
change. (Leuthold and Paul (1987) provide good reviews of cash-settlement issues and studies regarding
livestock.) With respect to grains, an important political issue is whether an effective pro-lobby group
for cash settlement could form. Unlike the feeder cattle industry, the large grain hedgers are, t0 a great
extent, the same firms as those owning the delivery warehouses. Thus, if economic profits accrue from
the warehouse ownership, it may be difficult to find a group of large hedgers who would advocate a
change away from the delivery system. This is not to say that other effective lobbying groups could not
form (e.g., firms or associations representing smaller hedgers); however, the natural lobbying division
that existed in the feeder cattle industry is not apparent in the grain industry.

Despite all of the theoretical, logical, or anecdotal evidence about grain cash settlement, little
empirical attention has been given to the issue. Lee and Schrader examine cash settlement for soybeans.
(Some of their results will be reported in this paper.) And it will be argued later that the Pirrong et al.
results may well indicate the feasibility of cash settlement using Chicago, Toledo, and St. Louis prices
as an index. However, a thorough empirical investigation has not been completed to date.

This paper presents preliminary results of an ongoing study of cash settlement for corn and
soybeans. The methodology is described in the next section, followed by a discussion of the results.
Some concluding remarks are then offered.

Methodology and Data

The focus of the present analysis is on whether indices can be developed from cash prices which
provide "good" hedging instruments. Two similar approaches are used to evaluate the hedging
performance of an index. The first approach is similar in concept, for example, to Kimle and Hayenga
and to Lee and Schrader, where the variability of a futures-cash basis is compared to the variability of
an index-cash basis. The second approach makes the same type of variability comparison, but with basis
forecast errors.
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Under the first approach, the variance of the fu

tures basis (FB) for a given commodity (corp
soybeans) and cash location is: 3

VAR(FB) = VAR(F-Cp) (1)

where VAR is the variance function; F, is the closing futures price on the Thursday before
during expiration months March, May, and July for corn, and January, March, M
soybeans; and C; is cash price at one of ten locations. The time period is Janua
December 1991. The variance of the index basis (IB) for a particular index is:

€Xpiratiop
ay and July for
ry 1981 throug}

VAR(IB) = VAR(, - C;) (2)

where I is a simple average of cash prices. Fourteen price combinations (indices) are considé
Inferences about the ability to hedge with a cash index are made by comparing VAR(FB) to VAR(IB)

The second approach allows for the possibility that the VAR(FB) or VAR
risk if some of the change being reflected in the variance is predictable. There
difference between expected basis, E[B], and realized basis, R[B], is estimated

(IB) may overstate
fore, the varianc

. For the furures.p
VAR(FBu) = vAR(T-iE[FT'CT] = (FT-CT)) (3) -3

where FB, is the futures basis forecast error; and i is the length of the forecast in weeks (;

Likewise,

VAR(IB,) = VAR(y; E[I+-Cy] - (I~ Cy)) 4)

where IB, is the forecast error associated with a particular index basis. The -relative pe;fo'
index as a hedging instrument is reflected by the size of VAR(IB,) compared to VAR

hedger believes that the futures price is un
adjusted according to the storage rate of retu
futures prices. These resulting expectations

biased. The expected cash price is the curre
rn implied by the spread between the ne
models can be expressed as: (i

i E[Fy] = Fr;
i E[C7] = Cy exp(ry)
i E[lf] = I, exp(ry)

where exp is the exponential function; y is i/52; and r is In(F**/F*) (12/n),

futures price at time T-i, F* is the nearby futures price at time T-i
between F** and F*,

The cash markets considered are Minneapolis, Chicago,' northern Illinois;!
Louis, New Orleans, Toledo, eastern Ohio
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Results

0
Table 1 presents VAR(FB) and VAR(IB) estimates for corn. The index for this case includes all

ten cash markets. The basis variability is calculated at seven of the 10 locations. The variances of the
forecast errors are also presented.

The first two columns of Table 1 indicate that, in general, the basis of the ending variance
(Thursday before expiration) is much smaller for the index than for futures. The same general decline
in variance is exhibited for the forecast errors (last two columns).

Table 2 summarizes and highlights the results in Table 1 by focusing on the ratio
VAR(FB)/VAR(IB) and on VAR(FB,)/VAR(IB,). The futures variance and respective index variance are
significantly different at the 5% level (F test) if the ratio is greater than approximately 1.8. Three groups
of comparisons are made: (I) VAR(FB) to VAR(IB), (I) VAR(FB,) to VAR(IB,) for the four-week
forecast, and (III) VAR(FB,) to VAR(IB,) for the eight-week forecast. For each group, selected ranges
of the variance ratios are defined, and the locations falling in each range are identified.

Except for Minneapolis in Group 11, all of the ratios are above the critical 1.8 level. As expected,
the ratios tend to drop from Group I to Group II and from Group I to Group III, indicating that when
expectations are accounted for, the difference in basis "risk" between futures and the index declines.

An interesting comparison involves the cash locations’ relative rankings (in terms of variance ratio
level) within each group, and how their rankings change across groups. The implied hedging benefit
from changing to the index for a particular location can be assessed relative to the other locations by
comparing the ratio levels. These relative benefits may change depending on how the variance ratio is
measured. The variance ratios for northern Illinois and St. Louis are in the highest range of each group.
Thus, regardless of how variance reduction is measured, the implied risk reduction is high for northern
Ilinois and St. Louis when compared to the other locations. On the other hand, the relative benefit
changes considerably for Toledo and Chicago, which have variance ratios in the third range of Group I,
second range of Group II, and first range of Group IIl. This may suggest that the expectation models
for the delivery locations should be based more on convergence during delivery than on the method used
here. The Gulf ratio is in the second range for each group, while the Minneapolis ratio drops in its
relative position, particularly from Group I to II. )

Taken together, the results of Tables 1 and 2 strongly suggest a significant reduction in basis risk
associated with the all-location cash index when compared to the basis risk associated with the futures
price. (An important caveat to this conclusion will be discussed later.) However, the reduction for a
particular location relative to other locations may change depending on the approach used to measure
basis risk.

Tables 3a and 3b present the VAR(IB,) estimates for alternative index specifications. These

| comparisons allow an assessment of the hedging performance of alternative indices relative to the all-

1 location index.

nois, St. |
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Table 3a presents the variance results for indices which exclude large areas (Illinois and Ohio) and
for indices which exclude individual locations (Gulf, Minneapolis, Chicago, and Toledo). For
comparison, variance results using the futures price and the all-location index are also presented. The
size of each index variance relative to the all-location variance is designated by superscripts. A "+ +"
superscript indicates that the variance is at least 1.8 times the all-location variance. A "+" indicates that
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Table 1. Variances of Corn Ending Bases and of Basis Forecast Errors

Ending Variance VAR(E[B] - R[BD
All Weeks
Location to All Location
Cash Location Futures Index Expiration Futures Index
Northern Illinois 59.8 9.7 4 26.0 79
8 51.6 143
Minneapolis 80.7 21.7 4 27.0 25.0
3 82.9 39.6
Chicago 36.9 17.5 4 16.8 7.4
8 35.8 8.8
Gulf 64.0 20.5 4 25.2 12.8
8 45.1 21.4
Toledo 34.1 19.2 4 22.1 9.2
8 496 13.1
St. Louis 59.8 9.2 4 21.7 5.0
8 51.4 13.6
East Ohio ne 38.1 4 56.3 26.0
8 81.1 38.0

Table 2. Corn Variance Ratios

Group I Group II . Group III
VAR(FB)/VAR(IB) VAR(FB,)/VAR(IB) VAR(FB,)/VAR(IB)
4-week forecasts 8-week forecasts
6.2 - 6.5: N. IlI, St. Louis 3.3 - 5.5: N. Ill, St. Louis 3.6-4.1: N.II., St. Louis,
Toledo, Chicago
2.9 -3.1; Guif, Minn. 2.0 - 2.4: Gulf, E. Ohio, 2.1: Minn., Gulf, E. Ohio
: ' Chicago, Toledo
1.8 - 2.1: Toledo, E. Ohio, 1.1: Minn.
Chicago
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Table 3a. Variances of Corn Basis Forecast Errors Alternative Index Specifications.

Weeks All
to Location w/o w/o wilo w/o wlo wio
Cash Location Expiration Futures  Index IL OH Gulf Minn. Chicago Toledo
Northern 4 26.0 79 123 6.8 7.3 8.9 7.9 TS
lllinois 8 51.6 143 2497 7.0 15.0 19.1* 15.4 1227
Minneapolis 4 27.0 25.0 263 18.57 25.8 30.8 25.5 24.0
3 82.9 39.6 5497 2177 39.9 483 41.2 36.9
Chicago 4 16.8 74 1147 6.5 Tk 8.0 9.1 7.3
8 35.8 8.8 19.9** 7.8 8.9 11.1 10.9 8.2
Gulf 4 25.2 128 15.0 9.6~ 15.8 13.8 13.0 12.3
8 45.1 214 - 315" 18.0 25.9 21.5 21.7 209
Toledo 4 2.1 9.2 7.1° 18.3** 8.6 8.5 9.1 11.4
8 49.6 13.1 8.4 3157 12.9 10.6 12.4 16.2
St. Louis 4 27.7 5.0 857 6.0 5.6 4.5 5.0 4.7
8 51.4 13.6 25.2** 10.7 16.0 14.4 14.0 - 13.0
East Ohio B 56.2 26.0 215 43.0" 23.6 23.4 25.1 21.7
8 81.1 380 25.9° T0.7¥r . 3585 33.0 26.5 39.7

*" indicates that the vanance 1s between 1.3 and 1.8 times the all-location index variance;
times all-location variance; ~

means that the all-location variance is at least 1.8 times the variance.

Table 3b. Variances of Corn Basis Forecast Errors for Alternative Index Specifications.

RE

means it is at least 1.8
means that the all-location variance is between 1.3 and 1.8 times the variance;

Weeks All Toledo &
Cash to Location Chicago & St. Louis Toledo &  St. Louis
Location Expiration Futures Index  Terminals Toledo Gulf & Guif Gulf &
Chicago
Northern 4 26.0 7.9 9.2 18.2°7 22.8** 13.9* 1547 10.7*
[llinois 8 51.6 14.3 14.3 21.6" 39.0*" 29.9** 40.1%* 19.0*
Minneapolis 4 27.0 25.0 21.8 31.6 32.1 31.6 30.9 31.0
8 82.9 39.6 36.6 49.8 66.2* 56.3*% (2 10 N 46.3
Chicago 4 16.8 7.4 6.5 45" T Ry 1.6 4.8~
8 358 8.8 72 7.4 28.6%" 20.8** 34,47 7-5
Gulf Bl 25.2 12.8 10.0 19.1* 0.0~ 31 7.0 14.4
] 8 45.1 21.4 15.97 27.2 0.0~ 35 257 18.7
Toledo L 22.1 9.2 91 4.5 28.0*" 2017 7.0° 6. T
8 49.6 13 1 14.0 T2 33.6** 3037 8.4™ 11.4
St. Louis 4 27.7 5.0 5.2 11.2** 12.4** 30 8.4° 5.0
8 51.4 13.6 9.9 19.4* 13.1 33— 282 9.0-
East Ohio 4 56.3 26.0 32.0 274 60.9°* 45.0* 342 273
8 81.1 38.0 48.8 41.7 78.8** 73.8** 49.4° 48.3

* See Table 3a for supérscript definitions.
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it is between 1.3 to 1.8 times the all-location variance. Thus, a variance des; . i
suggests that the respective index performs worse than the all-locat Ehated with a 448

noon ] . 10n inde . -
and "--" superscripts mean that the variance of the all-location index is atx[:or g IIOcanon By
times the index variance, respectively, implying that the index comprised Ofﬂfst 1.3-1.8 timegias
better than the all-location index. ewer l0Cationg

Not surprisingly, Table 3a indicates that the elimination of Jjjjnqic .. . 3
causes the basis risk to increase at northern Illinois, Chicago, and sftlni_lgz;: c‘.i;: prices Trom the
risk also increases, particularly for the eight-week forecast scenariq_ The irn- I e M.I R apf’]i
corn belt (east Ohio, Toledo) decreases with the removal of Illinojs from thp l.ed basis risk
are taken out of the index, the Ohio variances increase signiﬂcantly Wi_’i“dex. When Ohig"
Minneapolis, and St. Louis variances decrease significantly. However, the i’y the_ N.O <34 thern
the Chicago and Gulf variances. » MIST® 15 no significang

As would be expected, the removal of all prices in the index from a faj
basis risk to increase in that area. The remainder of Table 3 focuses on the airly larg? aruea- il
one location from the index. In general, the impact is small, For exaim llmpacts of elimip
eliminated, the resulting variances are not significantly different thap the alEle, w‘hen fh? Gulfy
ratios are always less than 1.3. This is true even for the variance at the Gulf OC.El[lOﬂ. varianceg.
Toledo, or Minneapolis prices are individually taken out of the index the ir'l Ll'kew-lse, W.hen C
locations is relatively small. Thus, the general conclusion here is that ’the L UERE I Vi iang &
the ten-price (all-location) index is not great. Price effect of one location

Table 3b presents variances associated with additional indices, with parti . 4
price combinations. "Terminal" locations are defined here as Chicago TOI;EIUIar emphas 1S On termi
Minneapolis, and the Gulf. The all-location index is used again as g re’t'erenceoéo(i_tnltrmnnan, St. Lou

The index which includes all six terminal locations perform : -
In most cases, the variance is slightly smaller or slightly 1grger thznwtit ;el:il]tlve to th.e a]l-locatio, inde
and St. Louis, the variance is significantly lower; for East Ohio, it is S?CHF|0n index.  For
including only one or two terminal locations in the index, the index performsgmﬁc,a““y higher. |
the locations not included in the index. For example, if the index is CoOmposed I'B‘]atlve]y Pt
the variance associated with the Gulf location is zero, but the variances for a]lOT ek C?ulfp
greater than the all-location index. This general result is also implied by the th other locan‘o ns a
On the other hand, the three-terminal index comprised of Toledo St. Lo g two~10‘catlon v
fairly good index for most locations. » 7 ZOUIS, and Chicago proVide

It is worthwhile at this point to diverge somewhat and gis
that the Chicago/St. Louis/Toledo index performs well and the Pirrong et 4
Pirrong et al. consider three delivery systems: (1) the use of Chicago ang Tol .
(2) the use of Chicago and Toledo without a Toledo discount, and -
St. Louis with no Toledo discount and a ten cent St. Louis
a "synthetic" futures price is found under each hypothetic
futures is estimated by a weighted average of the three
premiums), adjusted for time value. The weights are det
distribution, the relative cash prices, and the discounts/prem
are considered), the hedging effectiveness of a delivery sy
change in cash price on the percentage change in synthetic
a delivery system including St. Louis (with a 10¢ premium
systems.

cuss the similarigjeg between the'

- results (pp. 156
0 with existin g di
premiur(r?) tf];e use of Chicago, '%ole
al deliver. ased on option pricing

-ClIvVery system, |p short, the synthé
dellyerable Prices (including discountSi et
'ermmed by estimateq parameters of 4408
sltiﬁsis For a particy|, hedging loc atio™
futures asrsiessed by regressing the perc!
) perf price. The general conclugion ;
Periorms better thap the other tww o deitis
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An interesting issue involves the relationship between the synthetic futures price and our cash price
index. If the two are highly correlated, then there may be little gain by using a St. Louis/Toledo/Chicago
index over a delivery system which includes St. Louis at a ten cent premium and Toledo at par. Given
(1) the high degree of correlation between St. Louis, Chicago, and Toledo prices and (2) the discounts
are "representative” of the cash market, our guess is that the weights underlying the synthetic futures
price are often approximately equal. Under the "economic par” system, as investigated by Pirrong et al.,
it is therefore not surprising that adding St. Louis would increase hedging performance considerably,

 given our findings with respect to simple average indices.

The issue of the relationship between a synthetic futures price and a cash settlement index also
highlights an important caveat to cash settlement studies. The estimation of a synthetic futures price is
an attempt to account for or quantify the change in structure caused by specifying a different delivery
system. A change in delivery specification implies a change in what the futures price represents.
Likewise, a change to cash settlement means that the futures price will converge to the index at the time
of settlement. A critical question for cash settlement studies is whether this change in the pricing of
futures contracts would cause significant changes in cash price behavior, and if so, are the cash settlement
results estimated under the "old" structure valid? Although we will leave this issue to future research,
the answer likely hinges on the degree to which individual cash prices are determined solely by cash-
market forces rather than through reference to the contemporaneous futures price.

Soybeans

The results for soybeans are in Tables 4 through 6. Table 4 presents the ending variances and
forecast variances for our sample period as well as the ending variances found by Lee and Schrader for
all expiration months during 1984-90. The general finding from both sets of ending variances is that,
as with corn, the index variance is less than the futures variance. An exception to this general finding,
particularly in Lee and Schrader’s results, is with respect to Chicago and Toledo. The Lee/Schrader
Chicago index variance is.about 1.5 times the futures index and the Toledo variances are about equal.
Our ending-variance results suggest that the Chicago and Toledo futures variances are higher than the
index variances, but that the relative difference between the futures and index variances is usually smaller
for Chicago and Toledo than for other locations. The Lee/Schrader results regarding Chicago and Toledo
fits our prior expectations better than our results—i.e, one would expect that the ending basis variance
at an active delivery location would be less than an index basis variance. It is not clear at this point
whether our results differ from Lee and Schrader’s because of (1) different periods of study, (2) different
expiration months, (3) different trading days (last-day or three days of trading (Lee and Schrader) versus
our last Thursday), or (4) none of the above. The basis observations associated with the July 1988
contract are unusually large in absolute terms. When these are excluded, the Chicago ending variance
for futures decline from 51.6 to 40.5, and the respective all-location index variance increases slightly.
Nonetheless, the same directional discrepancy between the two studies persists.

Table 5 summarizes the ratios of the Table 4 variances. As with corn, the ratios associated with
northern Illinois and St. Louis are always in the highest range, regardless of whether the ending variance,
four-week forecast variance, or eight-week forecast variance is considered. Minnesota and the Gulf are
always in the second highest range, and Chicago is always in the lowest range. Therefore, unlike corn,
the relative rankings among the locations do not in most cases depend on the type of variance measured.
Toledo is an exception. Its variance ratio is in the lowest range for Group I, second lowest for Group
II, and highest for Group III.
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Table 4. Variances of Soybean Ending Bases and of Basis Forecast Errors

Lee & Schrader Endicig Vatiance VARGEIB] - Rrpn =

Simple Weighted All Location  Weeks to All
Cash Location Futures Index Index Futures Index Expiration  Futures IIr-IgCation
N
Northern [llinois 104.4 256 26.1 120.1 21.3 4 88.4

8 116.0 %gs

Minneagolis 1089  56.8 684 | 1226 419 4 103.6 4
: 8 1244 323

40

Chicago 356  53.4 5.1 | 516 3.7 4 2.0 0
8 57.6 ifs

Gulf 1441 59.4 503 | 115.2 17.8 4 9.1 )
, ] 126.3 }3:

Toledo 65.1  63.7 63.2 65.5 28.8 4 57.9 -3
8 100.9 %’-4

S5 Lo 1S7.8 . 40.9 417 | 942 16.2 4 76.3 .
8 106.7 525

East Ohio NA NA NA 126.3 92.2 4 40.6 o
8 123.1 3177

0

e

Table 5. Soybean Variance Ratios

Group [ Group II Group [y

VAR(FB)/VAR(IB) VAR(FB)/VAR(IB,) VAR(FB)/VAR (g
4-week forecasts 8-week forecagys )
5.6 - 5.8: N.IIL, St. Louis 3.7 - 4.3: St.Louis, N. IIl. 4.0 -4.3: St. Louis, N m
Toledo R
2.9 - 3.0: Minn., Gulf 3.2 - 3.3: Minn,, Gulf 2.9 - 3.1: Gulf, Minp,
1.4 - 2.3: E. Ohio, Chicago, Toledo 2.8: Toledo 2.4: E. Ohio
0.9 - 1.2 : E. Ohio, Chicago 1.4: Chicago

e
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Table 6a. Variances of Soybean Basis Forecast Errors for Alternative Index Specifications.’

Semay

Weeks to All Location  w/o wlo wlo w/o wlo w/o
Cash Location Expiration Futures [ndex IL OH Gulf Minn  Chicago Toledo
) ! Northern Illinois 4 88.4 20.6 35.0" 143~ 20.6 23.1 20.1 14.3~
] 8 116.0 28.6 46.7* 18.8~ 28.7 32.3 28.8 27.4
] Minneapolis 4 103.6 323 40.3 25.5 323 39.2 19 31.8
s 8 124.4 40.0 47.9 33.7 37.5 49.5 40.7 38.9
' Chicago 4 2.0 18.3 26.7*  26.4* 156  17.9 i ur
3 57.6 41.6 61.2*  38.1 40.6 42.3 51.6 41.1
Gulf 4 96.1 29.1 R4 3.0 36.0 29.0 27.1 40.87
8 126.3 433 51.0 43.3 52.2 39.9 434 428
Toledo 4 57.9 20.4 14.1=  40.1*" 18.7 21.1 20.7 32.7*
3 100.9 23.4 17.57 423Tr 29 223 232 29.0
St. Louis 4 76.8 20.5 34.8* 14.4~ 27 20.9 20.7 21.0
3 106.7 26.4 4037 26.1 26.3 26.7 25.3 26.2
; East Ohio 4 40.6 417 405 790° 438 431 507 641*
) 8 123.1 51.0 7.8~ ThaT 50.6 49.3 51.6 52.7
* See Table 3a for superscript definitions.
Table 6b. Variances of Soybean Basis Forecast Errors for Alternative Index Si)eciﬁmtions.'

- Al Toledo &
Cash Weeks to Location Chicago St. Louis Toledo &  St. Louis &
Location Expiration Futures Index Terminals & Toledo Gulf & Gulf Gulf Chicago
Northern 4 88.4 20.6 28.47 39.6** 66.83** 34,47 47.7°" 28.1%
[llinois 8 116.0 28.6 36.9 54.2%F 847* S2.9*+r 59.7°* 44 4%
Minneapolis 4 103.6 323 30.2 43.3* 64.0%* 43.5% 447 37.8

8 124 4 40.0 40.6 61.1% 1.6t 747 79.47* 52.6*

" Chicago 4 22.0 18.3 21.6 9.6 65.0"F 36.1% 40.0°" 10.1—

8 57.6 41.6 35.5 17.3 91.0 67.8 72.7 21.6
Gulf 4 96.1 29.1 24.7 46.2* 0.0— 14.9—— L= 42.0*
8 126.3 43.3 41.6 63.4% Q.0 18.47~ 28.8~ 55.8
Toledo 4 57.9 20.4 19.7 9.6 46.6%* 38.5 1.7~ 17.8
3 100.9 23.4 21.0 17.6- 215 442" 17.9- 18.5
St. Louis 4 16.8 20.5 19.5 39.1** 59.6** 14.9- 68.2°* 17.4
8 106.7 26.4 25.3 49.7** 737 18.4~ 49.8°* 22.1
East Ohio 4 40.6 47.7 58.5 40.0 84.7° 71.1* 59.7 47.0
8 123.1 51.0 60.1 59.2 98.8** 80.4* 62.6 61.3

* See Table 3a for superscript definitions.
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It is noteworthy that the Chicago variance ratio is 1.53, 1.2, and 1.4 for Group I, II, and [,
respectively. Thus, while the futures variances are greater than their respective index variances, {|
difference is not statistically significant at the 5% level (requiring a ratio of about 1.8).

Tables 6a and 6b focus on the variances of soybean basis forecast errors resulting from alternat;
index specifications. The general implications of Tables 6a and 6b are the same as those of Tables
and 3b for corn, and can be summarized by (1) the removal of large geographical areas (states) from ¢
index significantly worsens the index’s hedging performance for locations within the eliminated area, (
removal of individual locations does not appreciably change the index performance, even for
eliminated location, (3) the all-terminal index performs relatively well, (4) the one- and two-locatic
indices do not perform well relative to the all-location index, and (5) the Toledo-St. Louis-Chicago ind;
performs relatively well.

Concluding Remarks

The results of this preliminary analysis strongly suggest that basis risk can be decrease
considerably at most locations by using a cash settlement index. The ten-location index works well. Tt
removal of an individual location from-this index creates little loss in hedging performance. The si»
location index comprised of terminal prices also performs well.

There are many additional empirical issues which could be considered when evaluating th
desirability of cash settlement for grains. A few include (1) consideration of other location possibilitie
for the index and for assessing hedging performance, (2) consideration of other price weighting scheme
for the index, (3) the effect of new-crop contracts, (4) the hedging performance for hed ges lifted befor
expiration month, (5) the potential and ability of index manipulation, and (6) the benefit of cas
settlement relative to delivery systems which are not being used today. There are other theoretic;
arguments, particularly regarding the effect on cash-market performance, which would be difficult t
study empirically. However, the results of the present analysis indicates that cash-settlement alternative
should not be dismissed out of hand.
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