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by Richard E. Just and Gordon C. Rausser**

Comnercial forecasts of spot agricultural commodity markets have been
available since 1976. These forecasts are quarterly, refer to specific cash
markets, and cover a number of commodities. The firms that generate and sell
these forecasts, largely to agribusiness companies, include Chase Econo—
mtmcs, Doanes Aqmcul.tural Bervice, Data Resources, . DRI}, ané Whart‘dn

Ec@me-t;ggc Femc:astmg &ssoc&ates. In addltmﬁ, t:he USDA a]_se éfevelops such

forecﬁg?séé. M:sst of the‘se foraea&ts az:a bas:éﬁ upon 1argef~»seale, U, 8. agmcul«
tural sector models whmh spemfy formal I;mks among individual commodities.
Cther firms provide qualitative rather than quantitative forecasts, i.e.,
range forecasts under alternative scenarios. The purpose of this paper is to
compare and evaluate the price-forecasting experience and accuracy of the com-
mercial vendors which produce point fcaracasts at this crucial 3uncture where
enough data on per farmance have beodne avallable to make a mamrxgﬁu}, com-
parison possible.

The questions addressed include the following., What is the comparative

and absolute accuracy of the various vendors? Does the comparative accuracy

*The authors gratefully express their appreciation for the timely and com-
putational assistance and suggestions of Efraim Gutkind, Joseph Yassour,
L. Joe Moffitt, and Flaine Borkon. Purthermore, this paper would not have
been possible without the helpful assistance of Ray Daniels of Chase Econo—
metrics; Allen Dever of Doanes Agricultural Service, Inc.; Bruce Scherr and
Bill Connors of Data Resources, Inc.; Dean Chen of Wharton Econometric Fore-
casting %soczates, and B4 Overkon and Abner Womach of ESCS/USDA.

**pichard E. Just is professor of agricultural and resource econamics at
the University of California, Berkeley, and Gordon C. Rausser is professor and
chairman of agricultural and resource econcmics at the University of Califor-
nia, Berkeley. MNote that senior authorship is not assigned.
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of different models depend upon the forecast horizon, e.g9., is one more ac—
curate for, say, a one—quarter forecast and another more accurate for a two-
quarter-or-longer term forecast? 1Is the relative and absolute forecast
accuracy commodity dependent? What types of errors tend to be made by various
firms, and how does this relate to a user's selection of forecast to purchase?

The commodities examined will include corn, wheat, sovbeans, soybean oil,
soybean meal, cotton, live cattle, and hogs. One-quarter through eight-
guarter forecast horizons will be investigated. The nisf;‘sues:’ of amuracy are
addréssed by computing two statistical measures of ;@a‘al'i;y%rtqm ’sébared
error and root mean squared percentage errorwmoﬁ ‘the Chase, annes,vbﬁi,
Wharton, and USDA forecasts of average quarterly cash market prices over the
period 1976-1978.

Also, as a reference point, this paper considers the price forecasting
information contained in futures market prices. Some of the literature on
futures markets questiong the guality of futures prices as )f;gregas"ts (Working,
1942; Tomek and Gray; Labys and Grarger). Working, for example, states that
"it is not true that future prices afford forecasts of price change in the
sense in which one speaks of the price forecasts of a market analyst.” He
goes on to state, however, that "neither is it true that future prices provide
no sort of forecast of price change."” In addition, much of the recent con-
ceptual work on futures markets views futures prices as rationally based ex-
pectations (Danthine; Peck; Feder, Just, and Schmitz; Turnovsky; Andersen and

Danthine). Some recent empirical evidence also strongly suggests that futures
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prices play an important role in the formation of producer price expectations
as well (Peck; Gardner).l

In the case of econometric forecasting, a simple analogy can be estab-
lished between the process of generating prices from futures markets and that
generated from econametric models. System econometric models attempt to
specify the causal links between predetermined (both exogenous and lagged
endogenous) variables and jointly determinggﬂ variables. In using these models
turn, are ttjansfe_y:re& v;.:a<,estlm"at@é causal links into forecasted spot prices.
Clearly, errors can arise at two levels: (1) in the forecast of the prede—
termined variables and (2) in the estimated causal links, Both types of
errors are frequently encountered in econometric forecasting with the latter
fully documented in the econometric literature as specification errors—e.qg.,
omitted variables, inappropriate functional forms, measurement errors, aggre-

gation, and the like. In the case of futures markets, the process has not

IMuch of the available literature on futures markets has interpreted
futures prices as an expectation of the spot price at the specified contract
date. Some of this literature has suggested that, if this expectation has
appropriately formed, the futures price is an efficient price (Samu&isan)
Recently, however, Danthine has sfwwn that, even if the futures price is not
the expected spot price of the contract date, the market may be efficient.
Others have shown that, with wealth effects and rigk preferences, futures
markets are not generally efficient (Figlewski). The chief difficulty with
the literature on futures markets is that no comprehensive conceptual formula-
tion has been advanced to explain their behavior. Of course, numerous partial
conceptual frameworks have appeared in the literature including normal back-
wardation (Keynes; Hicks), convenience (Raldor), storage (Working, 1949:
Brennan), and stochastic search or informationally based theories (Grossman) .
None of these theories is sufficiently comprehensive to explain price levels
and variations in futures markets. For example, a comprehensive formulation
maust admit (1) several groups of markets, both rational and irrational and
informed and uninformed; (2) risk aversion; (3) wealth limitations; (4) imper-
fect capital markets; and (5) transaction and information costs. For further
details along these lines, see Rausser and Just.
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been guantitatively specified; but in a qualitative or judgmental sense, the
aggregate mental process of the market must perform much the same role as the
econometric model. The aggregate judgmental views of all participants must
form expectations or forecasts of important exogermous influences, e.qg., plan-
ning intentions, yields, consumption, export demand, ete., and transmit this
information into a futures price. Errors can be made in formulating forecasts
of the exogenous information or in the transmission of this information into
an observed futures price.

With this relationship in mind, the futures markets can gerve as a basis
of compar:zsm for specification error and exogencus forecasting error m
transmission of exogenous information into future price information. Note,
however, that inefficiencies in futures market prices can emanate from irra-
tional market participants, uninformed market participants, risk aversion,
wealth limitations, imperfect capital markets, and alternative transaction and
information costs. Thus, there is some basis for belief that econometric

models can potentially outper form futures market prices as price forecasters.

I. The Commercial Forecasts

To determine an appropriate set of time periods for comparison, it is
necessary to consider the operation of the commercial forecasting firms in
terms of longevity and frequency of forecast. All four commercial firms
considered in this study began operation in terms of point forecasting of
agricultural prices during 1976 with the first commercial forecasts in each
case appearing in the latter half of 1976, The freguency and horizon of the
regpective forecasts thereafter are indicated in Table 1 for the eight major

agricultural commodities examined by our analysis, In each case, firms made



TABLE 1

Forecast Frequency and Horizon of Major Commercial Econcmetric Forecasting Firm

July, 1976-December, 1978

Wheat, corn, coften

Sovbean oil

Hogs and

Date of L— and soybeans i ) and meal . . ' 1ive ecattle o
forecast Chase ! Doanes Dﬁlgl Whﬁxﬁon; HSpAhl Lhase i Boanes DRI ’ Wharﬁﬁﬁi $SﬁAvji Chase l Doanes, DRI t Whartgnl U&Eﬁ
. Guarters : C _
; t * T B
1876
July cf 1 8
August ‘ 3 8 3 8
September 7 7
October & 2 ]
November 3 8 B 2 8
December 7 8 8 7 2
1977
January 7
February 7 ! 3 8 ? 2 8 7 7 3 8 b
March f
April 6 4 . 6 8 6 f 2 8 &
May 8 & 3 8 6 8 6
June ] 8 8 6 3 & 8 8 6
July 8 4] a & 8 &
August 8 4 8 34 8 8 3 8
September & & 8 3 8 &
October 8 8 7 8 8 8 8 7
November 4 B 3 8 2 B
Becember 8 8 7 8 8 7 8 8 7

|

{Continued on next page.)

¥ ]
.



TABLE 1-—continued.

e Wheat, corn, cotton, Soybean oil Hogs and
Date of — T and goybeans e and_meal . llve cattle
i forecast Chese E Dosney I ﬁﬂiﬁf ]Wﬁﬁrtanl HSBApf Chase }Dcanes DRI ] Wharton 1 Usps .| Chase [Doaneg_ibgjﬁu iwhafton USDA
- quarters ’
1978
January 8 6 8 6 8 6
february 3 g 7 8 8 7 8 3 8 7
March 8 7 3 8 7 2 8 7
April 4 8 6 8 8 3 8 2 8 6
May 8 6 3 8 6 3 8 [
June 8 [ 8 8 6 8 B &
July | a 5 8 5 8 5
August 4 8 5 3 8 8 5 3 8 3 8 5
September 8 8 8
October 8 7 8 8 7 B 8 7
November 4 8 7 -3 B 7 3 2 8 ?
Decembher 8 8 8 8 8 8 8 8
A

a/ Reports a
operating

b/ Hote that

forecast also for cotton price made In April, 1976, but this forecast was excluded from the analysis because other firms were not

in comparable time perioda.

the . §. Department of Agriculture does not forecast cebton price.

¢/ Blanks fndicate ne forecasts were made.

4/ Wheat price was only forecasted two quartets ahead by the U. $. Department of Agriculture In Awgost, 1977.
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forecasts on a somewhat irregular basis initially but then settled down to a
regular pattern in 1977. Since April, 1977, DRI's forecasts have been monthly
and cover forecast horizons from one to eight quarters, Since June, 1977
(October, 1977, for soybean oil and meal), Chase has made forecasts with one
to eight-guarter horizons on a bimonthly basis. Wharton has forecasted from
one to six quarters ahead nearly every month since April, 1977. Doanes has
made forecasts less fzequentlywm a quarterly basm»»for six of the eight
commodities and has Eorecasted wli:h a ﬁmh sh@rter rx:or:zzm af only two, three,
ar four quarters. 'I‘he Q@A has also been oper:atmg on a quarterly ba51s

ﬁhs:oughcut thig period- w1th ferecast norlmns of one, tws, or three quarters,

II. The Putures Market Price as a Standard of Comparison

For some commodities, several futures markets exist, while for others only
a single futures market exists. Since our focus does not address a comparison
of futures markets, we narrow the alternatlve price forecast posglbzhtles by
usmg the Chicago Board of Trade prices for wheat, corn, soybeans, soybean
meal, and soybean ©il; the Rew York Cotton Exchange for cotton; and the
Chicago Mercantile Exchange for hogs and live cattle,

Given the specified markets and the desire generate price forecasts, an
issue arises as to the appropriate filter of futures market prices to use as a
predictor of spot price for the contract month. One approach to this problem
is to solve for an optimal filter of futures market prices in current months
in predicting spot prices in contract months. The approach taken here, how-
ever, is wore intuitive and is designed to serve as a standard of comparison

with cammercial forecasts for which easy access is available. Moreover, to



make the comparison fair for the econometric forecasters, the futures market
price forecaster should be constructed from information available at about the
same time of the month as used by the econometric firms. Most econometric
firms collect information about the second week of the month for formulation
of forecasts produced near the end of the month., Thus, for the purposes of
this paper, we select the average of futures market closing prices for the
secornd week of the month. This information is both readily available to every
decision-maker but yet does not embody more exogenous information than is sup~
posedly available to the econometric firms. It should be kept in mind, how-
ever, that decision-makers may actually have access to better information by
using futures prices generated later in the month when econometric forecasts
actually become available.

Due to the quarterly temporal dimension of the econometric forecasts, a
further issue arises as to which contract month for a futures market should be
used to represent the forecast horizon. That is, should an econometric fore-
cast for live cattle price in the second quarter of, say, 1980 be compared
with the corresponding April or June futures contract price? In some gquarters
only one contract exists so that no choice is available. In other quarters,
however, two or three contracts may be applicable. For the purposes of this
study, the midmonth in each quarter is used when available. If a contract
does not exist for the midmonth, then the contract for the latter month is
used since prices of these contracts would tend to use more of the information
that would affect average guarterly spot market price than the first-month
contract. Of course, the first-month contract is used if no other contract
exists in the quarter. The futures contracts used in each case are indicated

in Table 2.



Futures Market
Predictors of

TABLE 2

Contract Prices Use As
Quarterly Spot Prices

| e T Hharter _
Commodity | Market I 2 N U v
| Wheat Chicago l;ﬁlfsoard P : ‘ ,
of Trade March May September | December
Corn Chicago Board
of Trade March May September | December
Cotton New York Cotton
Exchange March May July December
Soybeans Chicago Board
of Trade March May September | November
Soybean meal [ Chicago Board
of Trade Mar ch May August December
Soybean oil | Chicago Board
of Trade March May 1 August Decermber
Bogs Chicago Mercantile |
Exchange February Jine | Bugust December
Live cattle | Chicago Mercantile
Exchange February June August December
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111, The Basis of Comparison

Based on Table 1, the choice of ah appropriate time period for the com-
parison is unclear. On the one hand, operations of the etonometric forecast-
ing Firms were erratic until sometime in the first part of 1977. On the other
hand, the need for reliable comparisons necessitates using as many forecasts
as poésible. In addition, because not all forecasting firms have been making
forecasts at the samé points in time, a concern arises about déxnpa;aﬁi?lity., )
Ccmdxtmns may exist whit:h, by chance, imply more instability anﬁ;imroivé less
iﬁ;ﬁeﬁmai:‘im for one firm's foreciast than for another's, For examie, ‘part of -
Doanes' and DRI's forecasts for corn in 1976 are made before the cor.n ’ﬁarvesﬁ,
while Wharton's only corn forecast in 1976 was made after the corn harvest was
essentially complete.

In view of these considerations, two sets of comparisons are developed in
this paper. The first set of comparisons is based on the best forecast ava%ikl—
able from each source by month for the pericd December, 1976, through- )
December, 1978. The forecasts prior to December, 1976, are excluded from the
analysis since not all four firms began forecasting on a commercial basis
until that time., Also, at the time of this study, actual prices for the
second quarter of 1979 were not yet available, so there was no point in con-
sidering forecasts made after December, 1978. The use of the term, "best
available" forecast, implies that each firm's forecast in each month is taken
to be its latest published forecast. For example, if Doanes makes a fore-
cast in April, 1977, and then does not make another forecast until Aogust,
1677, then the April forecast is used as Doanes' best available forecast in

the months of May, June, and July. For customers who need price forecasts on
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a regular basis for decision-makirng purposes, it seems that this type of com~
parison is more meaningful than simply comparing the forecasts only over the
set of months in which they are actually made. Admittedly, however, the com-
parison should tend to be biased in favor of DRI which revises its forecasts
monthly and against Doanes which revises its forecasts only quarterly.

To determine the extent of this bias and to develop more information about
the actual forecasting ability of each firm as opposed to the futures market,
a -second set of compariseons is also c@ﬁsﬁynbtgd using only those months in
which the major comercial econcmetric firms (éi&l&@iﬁg Doanes and’ USDA) ac-
tually revised their forecasts. Thus, for all of the commodities except soy-
bean meal and oil, the comparable months are Pebruary, April, June, October,
and December of 1977 plus February, April, June, August, October, and December
of 1978 (Table 1). The comparison for soybean meal and oil includes only
these months beginning with October, 1977 (Table l). To develop strictly fair
compar isons for Doanes and USDA, additional pairwise comparisons are made be-
tween DRI and Doanes and between DRI and USDA using only those months in
which, respectively, both made new forecasts. The DRI forecasts were selected
as a standard of comparison because the forecast more often, and thus more
ohgervations, can be used in making fair comparisons.

These sets of comparisons are developed using two statistical measures of
quality--root mean sqguared error and root mean sguared percentage error. Due
to practical limitations on computation and the desire to simplify the report-
ing of results, other measures of guality are not investigated here. More-
over, other types of measures-—such as mean absolute deviation and Theil U
coefficients-~generally lead to the same rankings of forecasts for the fore-

casting problem considered here (5t. George, et al.)}.
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Finally, note that each of the econometric firms do not forecast the same
actual price series (Appendix A). Thus, problems arise regarding compara-
bility due to transportation costs and other such factors which cause a di-
vergence of prices in different markets. Also, in using futures market prices
as forecasts of gpot market prices, one must consider other factors such as
capital costs, commissions, and risk which may be reflected in futures
prices. To account for the effect of these factors in the commercial fore-
casts, each economett ic forecast is compared to the actual respective price
being forecé%ﬁed. In order to avoid unduly favoring futures market prices as
forecasts, the futures prices are eon'ssic%ei;iea as forecasts of the spot prices
predicted by most of the econometric firms. These spot prices also appear to
be the ones most closely related to the futures market near the time of de~
livery as comparison of futures prices with other spot prices has revealed
{with the possible exception of soybeans).

IV. The Comparison of Forecasts

The statistice discussed above are reported in Tables 3 through 10 for the
eight respective commodities. An examination of Tables 3 through 10 reveals
some interesting gquantitative relationships between alternative forecasters.
For example, the varistion in root mean squared errors and percentage errors
among econometric forecasters is fairly large for given forecasting horizons
for wheat, corn, and soybean meal, with differences in root mean squared per-
centage error ranging up to over 10 percent. For cattle--and to a lesser ex-
tent cotton, soybeans, and soybean oil-—on the other hand, all econometric
firms maintain similar magnitudes of error.

Generally, Chase forecasts perform bhetter for wheat and live cattle,
Wharton or DRI for corn, Wharton for cotton {in terms of comparable fore-

casts), and DRI for hogs; but there is no clear dominance of one forecaster



TABLE 3

Wheat: Comparison of Varfous Gommerelal Price Forecasters, Decenber, 1976, Thraugh December, 1978

a/ Blanks indicate ne forcoasts were made.

b/ Futures price as a predfotor of No, | Hard Red Winter wheat price, #ansas Cliy,

_ Bast monthly forecast available )
] Forecast horlzen {(quatpets)
| Forecast 1 | 2 3 H 4 5 { " h | 7 &
roct mean squared etror-—number of dbhservations
{roor mean squared percentage error):
Chase 0.289--25 0.354~-22 0.,407~19 0.507--16 0, 562~-11 1.:599--10 0.635-4 al
(10.9) {11.9) (320 (1%.7%) (16.8) (17.6) {(18.7)
Doanes F, 32825 0,411 -~22 0.4546--18 0.609~7
(13.1) {15.7) {(i6.1} {20.8)
DRY }.639--25 0.801--22 .947--19 1.104—16 1.}§ﬂf—h3 1,.221~~10 1.109~7 L.05%4--3
(1B, 7} (22.7) (25.9) (29.4) {31.9) (32.2) {29.3) (27.9)
Wharton 0,27F--25 0.386~~22 0,458-~19 Q.61 11t 0.730--1% 0.716--10 0.678--4 .69-~1
(9.8} (12.8) {(14.4) (18.5) (21,7 {Z1.1) {19.9) (20.1)
USDA G.478--8 0.515--7 0,549—-4
(20.2) (19.0) {18.8)
Futuresb’l 0.276--25 0,359--22 .39 3w 1% .57 -1
(13.3) (13.1) (12.8) (18.0)
Camparison of forecasts made {gxthp sé?é»ﬁbu&hs -
Chase 0.2646--11 0.343--9 @, 3878 . 518—~b @, 565--5 &.650~~3 (2.725~-2
(9.4} (1.2} (12,3 {15.5) (17.2) {12.1) (21.0)
DRI 0.644~-11 G.823--9 £.922--8 1.063—6 1.180~-5 1.315--3 1.211-~3 1.020--1
(18.6) {23.0) (25.2) (28,5} (31.2) 3%.5) (32.1) (27.1)
Wharton 0,220--11 8.3% -8 . 394 -~8 0.602--6 0. pH9-=5 9.741--3 0.760--1
(7.7) {11.4} {(L2.2) (18.09 {20.2% (22,8) (22.1)
Futures® 0.286--11 0.374--9 0. 95208 0.467--1
(10.8) (13.3%) (1t.5) (14.8)
Doanes 9.304--8 Q4077 O.43L-~H . 0. hh41 -3
(12.3) {(15.3) {iI5.m). (21.9)
oRY .629--8 .81 ~~7 0,95 w8 PL92-—9
(18,2} (22.6) (25.8) (28.9)
USha (3.478--8 0.515~7 0. 54%~-4
(20.2) {19.th) (18,8}
PRI G.63%-~4 &, 76Ym7 G.9%7 -6
{(18.8) (22.0% {7%.h}

- €‘[



TABLE 4

{orn: Comparison of Varipows Commercial Price FPorecasters, Decemher, 1976, Through Becember, 1978
- — - _Best mounthly Forecast available
n Forecast horizot (g > . ]
Forecast 1 2 [ 3. 4 1 - ] 6 7 B
ropt mean gquated eorror-—number of obgervat lons
. _droot mean sguared percentage e;xnr)
i . bt
Chase G.283--2"4 0.351--22 0.318--19 0.263--16 {  §,7492-13 0.320--10 0.191--4 af
(137 {(18.M (15.%) (11.8) 1.5 {14.5) 8.7
Doanes 0. Ibmn25 0,601--22 0.118--18 0.173-7 | =
19,3 {22.4) (16.9Y (8.2} !
| E
DRI G.246~-25 0.326~-22 2,311 315 0.146--16 9.137=-13 28T 1O 0.163--7 0.056--3
{12.m) {16, 0} (14.3) (6.4) i (6.0 {12.8) (7.4} {(2,4)
|
Wharton 0.243--25 0,297--22 0,250-~19 0.251--16 |  0,280+=13 |  0.307--10 0.647-—4 0.,580--1
(11.8) (16,3} (12.23 (aL» | 12,8y i (13.8) {20.1) (26.3)
usna 0.392--8 0, 419--7 0. 2385 ! !
(21.5) (22.1) (11.5) . !
Futureghl G.278-~25 0,397--22 D.GDvalQ 0.04%9-~73 ! I
£13.7) (19.9) (18.8})- {2.2}
‘ Cpfparison of forecasts made In ﬁégﬁaaﬁéﬁﬁﬁmﬁﬁs
S ‘ 5 i S e
Chase 0,316-~11 0.323--9 0, 20%--8 0, 262~~f 0.263--5 D, 3643 0.049ww2
€15,5) {16.5) (9.7} (10:3) (1077 {16.6) (2.2}
DRI 0,267--11 0.360--9 ¢.162--8 0.134-~6 0. tA3-u5 O 4453 Q,063~-3 G.040—1
(13.3 {(¥4.5) (7.1} (3.7 (6.3} {19.%} (2.7 {1.7}
Wharton 0,255-~11 0.252--9 0,209-~8 G.160--0 (e 305§ 0, 2463 0.230--1
(12.% (11.9) (9.5% (6.9) (13.9) - {11.2) (19.2)
i
Futures®’ 0. 33311 0.426--9 0.354m8 0.032-1
| (16.7) €20.9) (16, 1) (1.2}
Doanes 00,3398 0.399—-7 0. 264-—6 G, 1773
{19.1) (22.3) (12.6) (8.5
DRT 0.266-~8 0.316~7 0,252w~6 0,125~~5
{13.3) {15.4) (10,3) (5.5}
}
USDA 6,392--8 0, 4197 E 1. 238-~5
€21.5) 2.1y i {11.5)
DRI 0.276--8 Q437207 0.312--6
(13.5 [$ T3] (13.0)
[ .

a/ Blanks indicate no forecasts were made.

b/ Futures price as a predictor of N6, 2 Yellow corn price, Chicago,

¥l



TABLE &%

Cotton; Comparison of Variows Commercfal Price Forecasters, Becormber, 1976, Throweh Decemher, 1978

L

- o Best menthly forecast availahle
= o Forecast horizon (guarters)
Farecast i i 2 ] 3 4 5 i 5 7 8
root mean squared error--number of ebservations
e o {root mean squared pergerntage evtor) - -
Chasa 7.417--25 10.542--22 12, 298--19 11.396-~16 8, 247--11 5.081--10 4,.853--4 a/
(13.0) {19.2) (21,9} 20.0) (h4.7y (8.2} (7.7)
bBoanes 6.848--25 B T6--22 9.366--18 B.495--7
(11.9) {15.3) ! {15.8) (13.3)
DRY 5.456--25 8.564--217 10.977---19 13.190--16 10, 948--13 6.970-~10 B.865~-7 11.757--3
{9.6) (15.6} (20,4} (24.8) (2.1} {12.2) (i5.4) (20 4)
Wharton 6.419--25% 9.680--22 10.958--19 9.921--16 8.503-~13 8, 13510 12.722-~4 7.610--1
(15.6) (18.1} €20.%) (18.4) {15.7) 13.9) (20.3) {11.7}
Futureséf 8.390--25 11.267--22 11.652-~19 11.534-~6
(15.0) {21.6}) 22.7) (21.9)
Comparison of forecasts made.ln the game novths
5 Chase 7.281--11 11.56G4--9 12.384~~8 12,4426 TR -5 4.933--3 4.579~=2
i (12.8) (20.%) €22.03 (20.0}% (2.3} (7.6} (7.2}
1
? DRI 6.106--11 9.776--9 12.071-~8 12,830~ 5.294--5 5.039-~3 5.711~-3 8.800--1
: (10.9) (17.49) (22.73 (23.9) (9.7} (8.6) (10.3) (16,2}
!
i Wharton 6.388--11 9.316--9 9.261--8 8.073--6 4. 9Bf~~3 4.6B4~~3 13.600-~1
i (11.0) (17.5} (16.%} (13.0) (8, 4) (7.7 (z1.0)
{ Futurest! 9.198--11 11.625--9 10.687--8 8.570--1
} {16.6) 22.7} (20.7) {13.6)
E _ -
: Doanes 6.546-~8 9.332--7 10.172--6 9,.173~~3
| (11.4) (16.4) (17.4) €14.3)
i PRI 5.6646--B 9,696-~7 13.098--6 13.535--5
(14.8) (16.8) {14.3) (25.3% ]

a/ Blanks indicate ne forecasts were made.

b/ Futures price as a predfctor of average price received by farmers, United States,

DSI



TARLE 6

Soybeans: CGomparisen of Various Commercial Price Forecasters, Decemher, 1976, Through December, 1978

onthly forecast availahie

st horizon {quargeys)

al/ Blanks indicate no forecasts were made.

bf Futures price as a predictor of No. | yellow sovbean priee, Chicapo,

Forecast LI ! MRS SR N | . S i 71 8
) roat. mean stqiared error--nuember gf obseryatiens
_ _froot mean asquared percentdge errory _
Chase E.619--2% i.216--22 1.168--19 1.125~--16 L3913 1.255--10 ’ (3. 8894 al
{25.%) (18.m (7.2} (19.1) (19,49) {17.8) (13.1
Doanes 1.386--75 1.3:39--22 V17718 1.079«-7
{21.2) (17,3} (i8.7%) 7.6y
DRI 1.431--25 1.414-~22 1.141~-19 1. i%~-~16 1. 400--17 1.435--10 1.053--7 1.620~-3
(22.3) {21.5}) (17. %) (17.4) (19.9) £14.6) {15.7) (22.8)
¥harton 1. 509--25 1.448--22 146919 1.300-=16 1. 689-~17 1.165--18 (05694 9.190--1
(23.2) (23.9) (21.7) (19.5) (23.M) {16.7} (8.5) (2.8}
LEDA 1.664—-8 1.080-~7 B BT7 0w
(78.6) (7.5 {13.4)
Futurespl 1.361~—2% 1,215~-22 1.113--19 b 003—-9
(22.4) (19.6) (17.9y (15.5})
- Compar 1som of Forecasts made iﬁ’{ﬁé\ oRthe
Chase 1.632-~11 1.276--9 1.145~-8 1.474—-6 ].&I}w;g . 705--3 0.850~-2
(26. 5} {19, 9) {16.9} (21.7%) (19.6) (10.53) (12.2)
DRI 1.500--11 1.463--9 1.18%--8 1.232~-6 L5225 0.482--3 0.9%43--13 I, 746-~1
(24.5) {23.4) {(IR. 0} (17.8) (21.3}) {7.2) {13.6) €24.1)
Wharton 1.602--11 1.624--9 1.987--8 1.478—6 L. 6765 0.818~-3 0,691
(25.4) (27.2) (25.7) (21.2) (24.0) £12.2) (10.3)
FuEUTEREI 1.5660--11 1.17F9 L0768 0. 9%0~~4
(26.1) (19.7) (17.5) (14.9)
Doanes 1.377~-8 1.001~7 1.231--6 1.156--13
{21.0) (16.3) (19.1) (18.2)
DRI 1.522--8 1. 4087 1. 2056 1.253-~5
(24.3) (22.4) (18.) (18.2)
USDA i.644--8 1.080--7 0, 870--5
(28.6) (17.5%) (13.6)
DRI 1.448--8 1.376--7 1. 1036
{23.13 (22.23 (17.0)




TARLE 7

Saybean 0fl: Comparisgn of Vatriows Commercial Price Fovecasters, Pecesher, T@?é,ﬁThrougﬁ Pecewber, 1978

Porecast

Chage

DRL

Wharton

Usha

Futureg-

Chase

DR1

Wharton

b/

b/

Futures

UsDA

DRI

el

S N 2 S A | b 5 T 3 I 7 [ &
raot mean squared error--mbmher of phwervalions
o S {root mean squared percentape errol)
5.100~-15 7.016~-12 7.285--9 8.192--6 B626—-3 | a/
(19.4) (26.2) (27.9) (31.8) £33.0)
5.879-=25 6.,326--22 5.B45~~19 6.033--16 £.962-~13 4.28%--10 4,276-=7 6,293~ 3
(23.3) (36.8) (22.13 (23.6) (26,7} {16.3) {16.5} (24.5)
5.329--25 5, $88--22 b 42B~-19 4 408--16 6.290--13 6. 194~-10 8.81%-~4 6.870-~1
(20.7) {20.7) (17.0} (7.2 {23.5) (23.9) (33.8) (26.5)
5.591--7 4. 9986 5.652-=3
(20.8) (19.4) (21.4)
4 . 493-~25 4, 94922 5,103~19 5. 037w 10}
(18.%) {19.8) (1%.6) (19.72}
Cgmparison of fnrecaézgm;ade“tﬁ‘;ﬁéﬁsaﬁé wontha - -
O T n M -y
4,339--8 7.103--6 6.951wm5v 8.326--3 8,251-~2
{16.6) (26.4) (26.5) {32.3) (32.%)
3.931-~8 6.640--6 6.248--5 7.782~-3 9.315--2
{(15.4) (24.3) (23,86} (30.2) {36.57%
3.844--8 5. 7686 5.716~~% 6.071--3 6, 6452
(16.5) (21.4) {21.8) {23.6) (25,23
3.268-~8 5.537--6 5.559~~% 5.625--2
(12.6} {28.4) (2101} (21.9)
5.591--7 4.998--6 5.652-~1
(20,8} {19.4) (21.4)
5. 569-~8 6,285--7 6.161--6
(22.3) (25.1) (23.1)

a/ Blanks indicate no forecasts were made.

b/ Futuves price as a predictor of crude tank f.o.b. price, Decatur.

LT



TABLE 8

Soybean Meal: Comparison of Varlous Commereial Price Forecasters, December, 1976, Through December, 1978

_, B Best mouthly forecast available
o Forecast horizen (quarters) -
- Forecast i N L ...3 4 { e ? b 7 8
Teet mean squared error--aumber of ebsérvations
e (root mean mguared percentage errar} _

Chase 18.893--15 22.398-~12 31.588--9 44 .B47--6 46.691--3 a/

(10.86) (12.3) (17.2} (24.1) (24,5}
DRI 43.527--25 45,950~~22 27.271-=19 32.287~--16 41.550~~13 27.456~-10 27.338--7 40.3%3--3

{25.4) (27.4) (16.0) (18.1) (22.9% (14.8) {14.8) £21.5)
Wharton 45.202--25 48.196--22 42, 145--19 39. B&5--16 41, 435--13 32.799--10 16.809--4 11.589~-1

(28.7} (30.2) €25.2) (22.3) (23.8) {18.2 {10.0} (6.4)
UsSha 39.462--7 34 . 820-~6 25.6Q2-~3

(23.4) {28.9) {13.8)
Futuresk/ 40,994-~25 35.104--22 27.512--19 23, 359—10

£26.6} {(22.2) (17,1} (13.7)

S e SN SN
Comparison of forecasts made i{n the game mogmths

Chase 16. 3888 23,6266 2T . BT T3 44, 326-~3 48, 4652

3.2 {13.0) (15.1) {24.0Y (26.4)
PRI 18,106--8 20,4496 30, 765--3 43,7723 61,6412

(10.7) (17.0) (£7.5) (13.9) (32.4)
Wharton 17.174--8 28.727--6 36,1335 43.526~-3 48, 556--2

(%.8) {16.0} (19.6) (23.3) (25.5)
Futures’ 11.628--8 14,8616 15.813--5 26.467--2

(6.8) (8.3) (B.6) {13.4)
USDA 38,4627 34.820--% 25.602~-3

(23.4) {20.9) (13.8}
PRI 46.523--8 51.413--7 W5 424--8

(29.9) (32.9} (26.9)

a/ Blanks indicate no forecasts were made,

b/ Futures price as a predictor of bulk 44 percent protein price, Decatur.

“81



TARLE 9

Hogs: Comparison of Varions Coemercint Price Forecasters, December, F976, Tﬁrgngh December, 1978

Best wonthly fprecast avadl

a/ Blanks Indicate no forecasts were made.

b/ Futures price as a predictor of coven market Average

U A

Farecast horizon {(qua

price, barrows and glilts.

Forecast 1 2 I & ) ] 13 7 8 o
repl mean squared errer--number.ef ohservations
- - e mjfﬂﬂﬂwmfﬁﬁm§ﬂ9gﬁfgmﬁPrCﬁﬁﬁﬂﬁﬁwqyrar}
Chase 5.391--2% 8.182--22 3,777 --19 13.013--1h 13.776-~17% i¥42¢6—-19 i4.189--4 Q/
(1L1.5) ir.m (21.9) (26.2) (27.75 £26.4) (28.3)
Doanes 6. 0%4~-25 B.536—18 FE.201-6
{12.9 (1RO} (23. 1)
DRI 3.152~-2% 6, 904~-22 8,238--19 8.926--16 9, 7h3~-13 6. 848--10 8. 4bh--7 8. D00--3
(11.m {14.4) (16.8) {17.9) (9.1 €13,y (16.4) {15.4)
Wharton 5.187--25 8. 25232 9,757 19 10.817--16 11.018-~13 7. 24710 5.788--4 4.040-1
(13.2) (17.0) (19.7% (21.4) (Zi.S)k‘ £14.1) {11.5) (8.0)
USDA 7.386-~8 10,6336 13, 8B0-~3
{15.9) (21.8) (Z7.9)
FutureﬁE/ 4.799--25 B.208--22 10.436--19 11.198--9
10.3) {17, 2 (2.1 (27.1)
Gump&[ﬁépp of forecasts mede in the L
Chase 5.264--11 7.939-~9 10.680--8 13,2816 13,9955 12.762--3 14.162-~2
(11.2) (16.5) (21.%) (26.6) (27.9) (35.7) (27.7)
DRI 3.727--11 7.4%8--9 B.637-~8 10.667--6h 9.838--5 S;Qﬁ?»-B 9.5%39--3 9. 2601
{12.0} (15.6) (1:.7) (21.3) (19.2) 11.9) (18.4) {(17.7}
Whartoa 6. 5661 § 8.625--9 10.008--8 11.621--6 TH.986--5 " 4. 187--3 76501
{13.7) {17.7) (20.1) (23.0) (23.1) (R4} (15,23
Futuresk/ 4.657-~11 7, 588-~9 10.338-~8 14.935--2
(¢.8) {15.8) (21.) (11 3]
_______ e PSS HOUURIVIS SRS ﬁw___l
Doanes 5. b 50w 9.0003==7 11,2013
: 11.%) {18.9) (23.1)
DRY 5,228w-8 7.102--7 . hbh-—5
(11.1) {14.R) (7.5
Usha 7. 3868 L0 B2y F3.880--3
(15.9 {21.8) (27.5y
nRI 4.583--8 h.198--7 76576
: (9.7} (12.9) (15.7)
- R B — ISR, SR SSUIES SUUU U SO URIE SRR e

- 6'{.



Live Cattle:

-

TABLE 10

Comparison of Varieus Commercial Price Porecasters, Decetiber, 1876, Thiough Becember, 1978

a/ Blanks Indicate no forecasts were made,

b/ Futures price as a predictor of Choifze 1,100-1,308 pound elaughter steer price, ‘maha.

e T ,._ e Rest monthly forecast AvATiaNTE .
o Forecast horizen {gquarters) .
Forecast 1 i 2 1 B A ‘ TR ? L ]
root mean squared erroruwnumﬁil of phpervat
o Lroot mean squareéipergﬂnt§g€ erpary -
Chase 5.191--25 6.,606~-22 8. 4B6—1G 16.453~-16 12.52@4*33 14 . 54510 15,200~-4 al
(9,9} 2.7 (15.6) (17.8) (2F.1) (24.3) (25.6)
Doanes 6.119--25 6.579--18 £.928--6 1
(11.9) (12.%) (172 .8) ]
DRI 5.788--2% 6, 887--22 8.143-+19 13.653-~16 13.649-=13 | 11.813--10 16,148~-7 20.806—3
f (18. ) {12.4) (i4.7Y (18.1) (22,4 {1%.1) (26.0) (31.9)
Wharton 6.,026-~25 1.227--22 8.09R8--19 10.787--16 12, 383+-+13% 11.920~~10 6.057--4 5.790~-~1
(11.0% {13.8) (14.%) (17.6) (19.7) (1%.0) (11.1) (10.6)
USDA 7.332--8 16.869--6 14,9051
(12.9) (1B.9) (26.6)
H
! Fututﬁsk! 5. 245~-25 7.860--22 10.034--16 12.769--9
l 9.9) (14.3) (17.8) (21.8)
R S S ; N . e t
N Comparison of forecasts made fn . the same months
Chase 5.15%4--11 5.692~-9 7.562=-8 10.533--6 13, 78%~~3 16.982--3 17.399--2
(9.0) (17.4) {11.0) (18.1) €22.4) (76.2) 27.2)
DRI 5.838--11 7.170--9 8.203~~8 10.973--6 15, 737«-5 9,037-=3 19.769-~3 25.280-~1
(19.2) (12,6) (14,43 (1&,8) €25.3) (16.6) (31.43 (38.6)
Wharton 6.495--11 7.953“-9 8.192--8 11.192--6 IS.l]L-s_ 6.68B~-3 6,880~~1
€11.8) (1%.8) €13.9) (18.4) (73.6% (1z2.3) {12.6)
Futures®”’ 5.298-11 8,561--9 9.934-~8 15.263--3
i (9.8} {15.2) (17.1y (25.6)
| 1 _ & 1
; Doanes 5.948--8 6.687--7 6.928--1
l (i1.1) (12,43 (12.8)
l DRI 6.008--8 6.725--7 9. 4bhb
| (10.5) (1t.7) (16.5)
USDA 7.3378 108696 14,9053
{i2.9) {1859 (24.68)
| DRI 6.026--8 7.033--7 7.87R—b
l (10.6) (tz2.4) (14, 1)

“0¢



""" a1
over another in most cases when all horizons are considered. Throughout these
compar isons, however, one must bear in mind that very few observations were
available for some of the longer horizons. Moreover, for most of the four-
quarter-and-longer forecasts as well as some three—quarter forecasts, the num-
ber of observations differs among forecasters (Tables 3 through 10); thus,

results for the longer horizons are less reliable.

Forecast error, mdeed tenﬁs to m:reage with ferecast hor. wcm far wh@at,
hogs, cattle, and most soybean derivative forecasts. On the other hand, the
forecasts for soybean price gseem to be more accurate for longer horizons than
for short horizons. This observation may be due to an unusual market trend
over the particular period of this study. But it could also be due to the
relatively volatile nature of ii’he,":sﬁéybean*imar_ket. For example, the soybean
futures market is generally thought to be a more active and fluctuating market
which makes it relatively attractive to gpeculators. For this reasen, phe-
nomena unrelated to the cash market may play a greater role in short-run
trading and price fluctuations so that the more predictable market ﬁwvemeni:s
only tend to occur over a longer time horizen. Indeed, comparing across com—
modity markets on the basis of root mean squared percentage errors, the soy-
bean market seems to be much less predictable in the short run than other
comodity markets {with the possible exception of soybean derivative mar-
kets}. The corn and wheat markets, which are generally thought to be muxch
less active and more stable, are more predictable over all horizons (in a mean

forecast sense) than the other commodities.
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V. Econometric Forecasting Versus Futures Markets

Ore objective of this paper is to examine performance of various econo~
metric models using the futures market prices as a standard of comparison. To
develop some sumnary information in this respect, rankings of the five econo—
metric and one futures forecasts were tabulated. To conserve space, these
tabulations are reported by cammodity only for the futures forecasts in

Table, 1.1

The c@m}glete tabulatlms reveal that no one model per:f@rns con—
smtently better over al:{ 1t:ces (Cha:se 1s better for whea{t angd cattle,

Wharton or DRI for corn, ,mafte:m for c@tt&n {in te::ms of" m-m f@recasts); :

and DRI for hogs. This varzats.on in performance may be due to & randmness in
character istics vis-a-vis important market phenomena in 1977 and 1978.
Comparing the econometric forecasts with the futures prices, however, re-
veals some interesting observations. FPirst of all, Ffutures prices tend to
dominate the econametric models in fozecastir}g soybeap oil and soybean meal
prices. In fact; soybean meal is the only commodity mfe any forecast m
pletely dominates all others over all time horizons (in the comparable fore-
cast case}. Alsc, however, futures prices perform quite well as forecasters
for wheat, soybeans, and hogs. Over all commodities and horizons, the average
rank of the futures forecast is approximately 2.5 which suggests that, at the
mode, the econametric models are not able to forecast as well as the futures
market. In terms of the earlier discussion, it appears that either futures
market inefficiencies are not serious and/or that econometric models do a

poorer job of including all relevant exogenous forces, forecasting them, and

l'I'he complete tabulations are available upon request.,



TABLE 11

Ranking of Futures Root Mean Squared Errors
of Various Commodities by Horizon
December, 1976, Through Deaember, 1978

Eest'ﬁbﬂtﬁiQ forecast I Fsraaast made in the

available S - same month
Ferecast horszn {quarters)

Commodity 1 2 3 4 1 2 3

Wheat 4 2 1 2 : 3 3 1
Corn 3 4 | 6 1 4 6 6
Cotton 4 5 4 3 5 5 2
Soybeans 1 3 2 1 3 2 1
Hogs 1 3 3 4 1 2 3
Live cattle 2 5 5 & 2 5 5
Soybean oil 1 1 2 2 1 2 1
Soybean meal 3 3 3 | 1 1 1 1

L
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transforming them into price forecasts than the aggregate intelligence of the
futures market. By comparison, average ranks of comparable forecasts over the
first three forecast horizons {(these horizons where all forecasters produce
forecasts) for each respective forecaster are: Chase, 3.27; Doanes, 3.17;
DRI, 3.5; Wharton, 3.19; USDA, 4.19; and futures, 2.75.1
Turning to issues related to time horizon, since traders in the futures

mar ket are often cmser to cash market phenomena and are often able to make

use of new mformatmn mre qui 1

futures mrkets to perform bettez as a sl:m:twtem f@rmaster. @n ‘the other
harid, econanetrzc:: ;E@recasts may be- baseé‘ oh better stmctural mfor:matlm aﬁd
more careful, longer run forecasts of the more important exogenous forces.
Thus, econometric forecasts may be expected to be superior for a longer fore-
casting horizon.

Indeed, examining only the results for comparable forecasts on the right-
hand side of Table 11, t%ue

average for a one-«;{uarter horizon in the case Gf corn and ‘cotton; corn, cot-
ton, and cattle for a two-quarter horizom; corn and cattle for a three-quarter
horizon; and hogs and cattle for a four—quarter horigzon. On the other hand,
the futures market outfanks all commercial econométiric forecasts in three of
eight cases for a one-quarter horizon, one of eight cases for a two—quarter
horizon, four of eight cases for a three—quarter horizon, and finally five of
eight cases for a four-quarter horizon. Thus, there is no apparent increase
in superiority of the econometric forecasts with time horizon as one might

expect.

InNote that these average ranks are slightly biased against Doanes and, to
a lesser extent, USDA since they do not produce forecasts for some of the com—
modities: thus, average ranks are a bit higher in the commodities which they
forecast than in those they do not.



In fact, it appears that the futures markets prices carry a significant
amount of useful information even on the long-term contracts. If econometric
models can develop better forecasts than futures markets for long forecasting
horizons, it may be only at considerably longer time horizons than for which
futures contracts presently exist. The results of this paper thus suggest
that there may be some positive social benefits to the development of longer
term contracts in the futures markets. Of course, ohe must bear in mind, how-
ever, that these results are developeé on: the basis of a rather ushééf;tfperiéﬂ ’
of é!:?serﬁatibn of the commercial econcmetric forecasting firms, and perhaps

“their performance will improve with time and further refinement.

Vi. Decomposition of Forecast Error

Some additional information regarding the value of various price forecasts
for individual decision-makers can be gleaned from a decomposition of forecast
errors. For the case where both estimated and ac:tui"al prices are varying in

time, the mean squared error can be decomposed following

n n

1 = w2 . 1 =2 .1 7 - =02
— ¥, ~X)={¥~-XN"+—— 5 (KX -X"+— I {¥,~-Y)
n £=1 t £ n £=1 t n k=1 t
2 7 = =
+-—£~* = (Yt*Y) (Xt"X)
e
2 2

= (T o2 4 6% 4 gl - 1
= (Y - X) + oy Oy QGXY

where ¥ and X are predicted and actual prices, n is the number of observations
for a given forecaster and time horizon, Y and X represent respective sample

means, 2 and o° represent respective sample variances, and o

XYisthe
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sample covariance of X and Y. Thus, the mean squared error decomposes into
the bias squared, the variance of the forecast, the variance of the actual
price, and the covariance between the two. These decompositions are reported
in Tables 12 through 15 in terms of the absolute portion of mean sguared ervor
attributable to each component. Observations corresponding to only new fore-
casts are used in each case for the calculations.

One Qf the inkepesﬁing implj;a&;gna qf Tab}es;lz through 15 is that not
all ‘forecaét@-rs seemﬂﬂt‘{o be makmg t:he sarae t:y@es Of errors, For éxéfﬁpie, ~in
wheat the fn%ures forecast makes most af xts arrors becauSe ef variabllzty in
fatures pfgceSa Thls zn@ﬂles that.a lengef flifer nght, altheugh not neces-
sarily, average out some of the variability and provide a better forecast.
The USDA, on the other hand, makes a large share of its wheat price forecast-
ing errors because of covariance between actual and predicted prices, such as
might be the case when turning points are missed. The ocommercial firms such
as Chase, PRI, and Whartgn make a larger shafe of their wheat pxzce errofs
because of bias. Sanewhat similar conclusions hold for sovbeans.

These same conclusions do not hold for other commodities, however., For
example, the sconometric firms are remarkably unbiased for cottbn, while fore-
cast errors for most econometric models are much more attributable to covari-
ance viz-a-viz the futures market. All forecasters commit most of their
errors because of bias in hog price forecasting.

It is interesting to consider the extent to which bias can be traded off
for lower forecast variance or for lower covariance between forecast and ac-
tual prices by choosing one forecast versus another. 1In point of fact, if a

firm's profits are inversely related to forecast error, then a risk-neutral



Wheat and Corn:

TADLE

Lz

Decomposiriva of Forecast Brror by Forecaster, December, 1976, Through becember, 14978

af Blanks indicate no furecasts

were made.

Wheat ] : Gorn T T
_Fugecast horirzow {(quarters) o
Forecast Component 1 2 i 4 T3 P 2 3 A
Chase Bias 2.013 0.038 0.09 0.201% Q;QOA o.008 0,009 0.006
Forecast variance 0.675 D059 &.0%4 0.018 8.06i 0.064) 09,037 4,054
Actual wvariance 0.153 0.341 {.094 a.053 0.037 0,036 0.027 0.617
Covariance -0.158 ~0.114 -,063 ~0.017 -6,0623 0835 0.026 {+.009
- -] 1
Doanes Btas 0.007 G037 .093% 0.338 .02 6.014 .04l 1.802
Forecagt variance 0.069 3,053 0,074 0.016 (3.067 0,059 0.0%% 6,075
Actual wvariance ¢.106 0.102 0,064 0.006 a.0%3 G.030 0.020 0.0L1
Covariance -0.076 -0,023 -0, 024 0.01 .005 0.056 0,024 -0,099
DRI Bias @.308 8,434 0,666 0.992 0.603 G014 {.008 0.001
¥orecast variance ¢.109 6.207 4,123 0.0%% b..32 .04 0.061 0,024
Actual varlarce .149 0.142 .16 0.060 Qwﬂl?‘ 0.0%6 0.027 0.037
Cavariance ~(,218 ~-B.136 -{, 0069 0,067 -8.012 0.018 0.020 -G.022
Wharton Bias 0,015 a.058 0,105 0,261 O 007 0,018 0.026 0.033
¥orecast variance G.116 a.475 3.651 0,043 G037 0,024 G.021 0.028
Actual variance 0.153 4,141 0,0%4 0.053 Q.DZ? 0.036 (+.027 6.017
Covariance -, 209 -0.12% -6 &L 0,015 ~(. 022 4.008 -0.012 0,016
LHEDA Blas 0.001 4.0a7 G.076 g/ 8.0730 G.023 )
Forecast varlance 0.100 0,081 {.075 #.065 {.062 0.072
Actual variatice 0.109 0.108 0.029 0,034 0,033 0.087
Covartance 0.943 0.109 0,092 0,024 {.064 -0.017
Futures Bias 0.001 0.810 €.6032 .36 3.006 0.041 0.049 0,001
Forecast variance 4,118 0.07% 1,064 0.608 0.0% 0.037 0.045 0.0630
Actual varlance 0.153 @.141 0.094 0 a.037 .03 0.027 4,027
Covariance ~(5.197 ~(.098 -, 835 0.001 - 11k 0.042 €.,037 -0.056

rxa



Cotton and Soybean:

TABLE 13

Decomposition of Forecast Error by Forecaster, December, 1976, Through December, 1978

Cotton . . Soyhbean
Forecast horizen {quaiters)

Forecast Component 1 2 ] 3 S 2 3 4
Chage Bias D.51 2.35 } 2,11 13.71 0,125 0,278 0.408 3.781
Forecast varlance 6B.67 49,16 57.88 54.81 1.462 0.343 0.316 0,487
Actual variance 43.28 30,82 26.34 20.33 1.075 0.641 0.331 0.244
Covariance ~57.45 29,61 64, 89 52.51 -3.040 0.218 (4.30% 0.243
Doanes Blas 5.06 7.06 16.80 37.73 D.221 0.277 G.342 0.418
Forecast variance 44 8BS 33,11 16,30 6.24 1.090 0,487 0.551 1.057
Actual variance 43.28 30.02 23.76 11.60 0.917 6.502 0.198 0,028
Covariance ~46.30 7.17 30.84 16,58 -}, 308 0.630 0.293 ~£}, 340
PRI Bias 6.97 9.57 4.21 3.55 0.086 .169 0.196 0.572
Forecast wariance 49.63 49,50 68.70 115.42 1,156 4,699 3.611 ¢.765
Actual varisnce 23.35 15.24 10,35 9.43 1.075 0.641% 0,331 Q.264%
Covariance -50.19 ~ 0.97 1.2 48,56 -0, 270 0.491 0.163 ~0.157
Wharton Bias .01 2,49 3.80 0.33 6.1.27 0.129 0.188 0.368
Forecast variance 27.53 35.72 45,47 42,95 1.048 0.938 1.034 1.182
Actyal variance 43.28 30.02 26.36 26,33 1.045 O.641 0,331 0,244
Covariance 0.05 25.47 44 .47 34 .81 F.026 0.536 0.592 0,140
USba Bias al G.006 0.271 0,220 0,308
Forecast variance 1.538 0.520 n.185 1.182
Actual varlance Q.886 0.654 0,152 0,244
Covariance 0.159 0,799 0.125 0.140
Futures Bias 26.169 38,374 30,052 O 4.0601 0 0,005 0.056
Forecast wvariance 75.770 63.6606 43.333 39,029 1.297 0.560 3,407 0.438
Actual vartance 43.282 3.022 26,346 30,240 1.073 0.64] 0.331 .305%
Covariance ~74,822 w 5,102 36,042 £3.766 ~,.522 0.275 0.495 0,706

a/ Blanks indicate mo forecasts were made.

‘8¢



TABLE 14

Soybean Meal and Soybean 0ll: Decomposition of Forecast Error by Forecaster, December, EQ?&, Through December, 1978

Soybean meal i+ . Soybean oll
' Forecast berizon (quavters) . | ]

Forecast Component 1 2 3 4 R ’ 2 3 4
Chase Bias 236.3 4280 755.6 2,6807.6 is.187 45,376 50,805 66.857
Forecast variance 146.9 36.2 131.5 8.0 FOECTRE 1.69% 1.696 G.108
Actusl varldnce 1004 78.4 96.4 1.3 2.0 0.588 0,233 0,012
Covariance -~ 126.7 - 35,8 14.2 - 25.7 - 1,100 1.6%0 0.361 0.115
DRI Bias 1.3 13.4 68.13 433.2 6.373 4,564 4.569 30..201
Forecast variance 1,168.3 1,045.0 £10.8 515.0 17.917 17.114% 15.139 7.93%
Actual varidance 976 & 459 ,0 "169.5% 123.3 8.162 6.959 5.552 3.489
Covariance - 263.8 553.6 94,9 - 29.1 4.116 0 4,912 5.223
Wharton Bias 9.9 0.5 G.9 1.8 3,664 4,586 6.529 14.592
Forecast varfance 1,448.5 1,432.3 1,067.4 1,118.4 ", 358 #.936 5.564 6.052
Actual variance 976.6 489 .0 169.5 123.3 6.959 5.552 3.489
Covariance - 3591.9 §10.9 "538.3 345.5 8.135 1.964 - 4,695
USDA Blas 51.7 86.8 27.8 gf 7417 19.213 78.693 14,592
Forecaat variance B20.4 545.3 -200.0 5,645 i) 6.052
Actual variance 1,053.0 785.6 130.6 7.2718 3.251 3.489
Covariance - 363,2 8F4.2 297.0 9,796 4] ~ 4 .6%5
Futures Bias 35.9 36,5 26.8 0 4 ;469 1.408 13.886
Foregaat varispce 1,238.5 527.6 286.3 274.3 6.601 5,855 5.079
Actupl variaoce 976.6 4949.0 169.5 145.6 £.959 5.552 3.867
Covariance - 570.% 169,60 215.2 125.6 6,462 7.233 2.541

af Blanks indicate no forecasts were made,




Live Cattle and Hogs:

TABLE 15

Pecomposition of Forecast Error by Forecaster, Decembeér, L1976, Through December, 1978

Live cattle . - Hogs
- ) Forecast horizon (guirters)

Forecast Component 1 2 3 4 1T 2 3 4
Chase Bias 2.1 5.12 19,51 66.17 16.85 54.08 98,96 157.06
Forecast varlance 34 .47 16.99 G.27 3.47 30,59 11,77 6.66 3.30
Actua] variance 71.24 66,77 58.98 45,82 15.82 12.44 10.95 6.13
Covariance ~30.87 -45.% -15.74 - 64D ~34 20 ~11.27 - 0.42 2.83
Doanea Bias 3.03 9.08 Z1.46 66.37 25,30 66 .42 108.64 157.06
Forecast yaviance 25.47 17.87 Q.66 31.47 ‘22.03 12.85% 4,66 3. 30
Actual varignce 71.24 61 .81 33.87 45,82 “15.82 13.16 13.53 6.13
Covarilance -62,30 ~45 .48 - £.01 ~ &40 -26 .91 -19.51 - 1.35 2.83
DRI Blas 4 .06 8.16 34,72 19.46 7 .85 21.79 63.63 57 .44
Forecast variance 49.26 38.70 38,52 9,25 35.02 32.44 22.43 16.92
Actual variance 71,24 66,77 58.98 45.82 15.82 12,44 18,95 5.13
Covariance ~91 .06 -66 , 20 -57.92 -21,08 -35.1% -19.00 - 8,15 - 0.82
Wharton Bias 3.16 7.6% 28.14 66.18 22.38 42.02 12,97 90,08
Forecast varignce 36.59 25.96 11.68 1.40 2§.3% 12.8% 7.08 11.49
Actysl variance 71.24 66,77 58.98 45,82 15.82 12.44 10.95 6.13%
Covariance ~74.67 ~58.13 ~33.21 2.93 -21.15 .57 .19 9.3
USha Rias 11.35 49.78 211,81 b6, 18 25.985 71.88 193,49 94 .08
Forecast variance 36.33 §.22 .20 1.40 32.25 22,02 0.23 11.49
Actusl varidnce T4 .47 65.08 3L.48 45.82 17,36 14.35 2.40 6.13
Covariance ~79 .40 ~14.15 - %,79 2.93 »30.29 - 7.85 - 1.41 9.30
Futures Blas 7.96 27 .4} 6(1. 31 124.74 L9.02 51.13 84,11 163.84
Foregast variance 53.03 38.48 24,01 G.10 33593 23.33 1B.68 9.66
Actual vatriance 71.24 86.77 58.498 58,34 15.82 12.44 10.9% 1.6
Covariance 104.72 70.89 42.62 22.65 35.73 12.53 14,87 6.%1

‘o
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firm may prefer lower bias and be willing to live with higher variance. &
risk-averse firm, however, may be willing to use biased forecasts to get
greater precision, Also, if costly adjustments are incurred when forecasts
are highly variable, then ocost-efficiency criteria may also favor lower fore-
cast variance over reduced bias, etc. With this in mind, the results in
Table 12, for example, imply that a risk-neutral firm dealing in short-term

wheat may find fuf:m:es pr:ices quite adequate forecasters, while a simila.-r

rxsk—aver.se flfi‘ﬂ mtﬁ high ¢ oSt aﬁ adjus?:';vf,‘_ft may far Qrefe: the lower varia-

,’bxllty of the chase, Doanés, or aven F:zRI foreﬁzast euen thémgh the bias is sub-
stantially highet .- h h

These considerations suggest that econometric forecasters with similar
overall forecasting ability may be able to substantially differentiate their
product to capture specific segments of the market. For example, in soybean
price forecasting, the futures prices may appeal to a risk-neutral decision-
maker, while increasingly xiijsfkfét\ir’éﬁ% decxmm—makers or those with higher
adjustment costs )may turn to Wharton and then to Chase or Doéhes as bias is
traded for reduced forecast variance (based on one- to three-quarter hori-
zons). Some of these trade-GFfs. are particularly remarkable for soybean oil
and meal where Chase makes most of its errors due to bias, while other fore-
casters are nearly unbiased.

In the latter case particularly, however, it must be borne in mind that
the Chase results are based on fewer observations-—a situation which will
naturally tend to reflect forecast errors as bias rather than variance. This
latter phenomena is clearly manifest by the tendency toward bias as forecast

horizons increase in each of Tables 12 through 15. For all longer horizons,



the predicted and actual prices are much closer in time and thus téend to have
lower respective variances. For this reason, most of the discussion in this
section is in the context of one- to three-guarter horizons where the number
of observations is more comparable across forecasters. This, of course,
explains why results for forecast horizons of length five through eight are
not reported here,

position of errors aemss conrnodztms, 1t is

Fa.nally, oomparmg the decomg

pm@% after remvmg factc»:s such as blas and vaflablllty. F@r flt‘m ,mterﬂ-
esteé in turmng pmrxts and’ magm_tudes of ehanges, this c@nsxdpratmn, re~
flected by the covariance component, may have overriding 1mportance. 3 high
correlation is reflected by a negative covariance component, i.e., one that
makes up for errors due to bias and variance. In most cases the correlation
declines with forecast horizon, thus indicating more forecast ability in the
short run; but some of thisyde_cliﬂei may be due o sample size for the same’
reasons cited above. Comparing across commodities, however, it appears that
correlations are highest for live cattle and are also quite high for wheat,
cotton, ‘and hogs. On the other hand, covariances generally offér ro compen—
sating influence (the covariance component is positive) for soybean deriva-
tives and corn and par‘ticul&r;‘i.};? for soybeans. In the latter cases the results
thus imply that either the distinguishable components in such prices cannot be
indentified or that gr-ea-ée.r modeling effort is needed to capture turning

points,

VII. Summnary and Conclusions

The results of this paper may be summarized by returning to the questions
raised in the introduction. Are futures markets more or less accurate than

the econometrically based forecast? The evidence is not overwhelmingly in
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favor of either. However, the results as a whole suggest surprising accuracy
in the futures markets prices as forecasters in comparison with the econo-
metric forecasts. Futures markets prices seem to be a clear favor for soybean
meal and oil. On the other hand, some of the econometric forecasts seem to be
preferable for livestock commodities where results for other commodities are
mixed.

Does the absolute and comparative accuracy depend upon the forecast hori-

zon? T8 the relative and absolute forecasting at:c;}racy commodity dependent?
The effect of the forecast horizon on absolute forecast accuracy apparently
depends to a large extent on the characteristics of individual markets. Spe-
cifically, the change in forecasting accuracy over alternative horizon links
depends critically upon the volatility of the underlying market. For active
and fluctuating markets such as soybeans, the longer term forecasts are more
accurate than short-term forecast. For more stable markets such as wheat and
hogs, on the other hand, absolute accuracy decreases dramatically for forecast
horizon., Examining relative accuracy, there are also some striking differ-
ences among commodities., For the commodities, the accuracy of econometric
forecasts relative to futures market prices seems to clearly improve with the
time horizon of the forecast as we would expect. The fact that these trends

are not apparent for the grain markets may reflect greater (relative)

11t should be pointed out that the models examined here, viz., by Chase,
Doanes, DRI, Wharton, and the USDA, have mumerous purposes in addition to
forecasting prices. The purpose for constructing these models include fore-
casting acreage response, domestic demand, export demand, inventory carry-
over, etc., as well as performing evaluations of policy impacts or general
scenario analysis. Hence, it is quite possible that an econometric model de-—
signed with the specific purpose of forecasting prices could outperform the
large-scale models examined in this paper.
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availability information in the futures trading of grains. This result is
perhaps associated with more inelastic short-term supply response and more
accurate estimates of the acreages than of cattle numbers. 'The fact that
econometr ic forecasts do not dominate futures market prices for any of the
existing contract horizons seems to indicate that positive social benefits may
be forthcoming from trading of longer horizon futures contracts.

The decqnpasxtz.m of the forecast error into bias squared the variance of
actual ané fc:;recast: pmce provmea sane useful results. In partwular, the
futures markét was’ geﬁesrally m@r@ accurata in terms of E:nas while the .
metric models were more accurate in terms of variance. Hence, a risk-neutral
participant in the cash wheat market may find futures prices quite adequate
forecasters while a similar risk-averse participant with a high cost of ad-
justment may prefer the lower variability of Chase, Doanes, or even the DRI
forec&st‘ For flnns mtereste@ in turning g mts a;mi magnltudes @f changes,
the covar lance Dfﬁmponent obtamed from the decorrpcsltxm of the f{)recast error
has overriding importance. For some commodity forecasts, a high correlation
reflected by a negative covariance component compensates for the érrors due to
bias and variance. |

Of course, before the results presented in this paper are operationalized
in an actual decision context, much remains to be accomplished. First, com-
posite forecasts of futures markets and econometric models using various time-
varying parameter schemes (conditional upon the performances of individual
forecasters) should be examined (Rausser and Just). Second, some attempt
should be made to deal directly with the "basis" determination as well as the

magnitude of the bias and its changing structure over the forecast horizon for
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both econametric and futures market forecasts. Third, once the above tasks
are completed, the results should be integrated with risk management frame-
works to assess the real value of information provided by individual econo-
metric forecasts, futures market forecasts, or by composites of these various

individual forecasts.
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Bppendix A

The price series forecasted by the econometric firms considered in this

study are as follows:

Wheat:

Corn:

Cotton:

Soybean meal:

Soybean oil:

Hogs:

Live cattle:

Chase and Wharton——No. 1 Hard Red Winter wheat, Kansas City
(dollars per bushel).

Doanes--Average price received by farmers, United States
{dollars per bushel}.

DRI--Average of Ransas City, Minmeapolis, Portland, and

£St. Louis prmes (dollars per bushel}

,Ch a ,e} B“RI and Whartonwﬁq 2 Yellow carn, chicago

(do: lars per bushel)
Doanes--Average price received by farmers, United States
{dollars per bushel).

Chase, Doanes, and Wharton--Average price received by
farmers, United States (cents per pound).

DRI-~Upland cotton lint price, U. S. D@partment of

Agriculture {cents per pwné}

Chase, DRI, and Wharton—No. 1 Yellow soybean price,
Chicago. (dollars per bashel).

Doanes~-Average price received by farmers, United States
{dollars per bushél).

Chase, DRI, and Wharton-~Bulk, 44 percent protein price,
Decatur {dollars per tonj.

Chase, DRI, and Wharton—Crude tank f.o.b. price, Decatur
(cents per pound).

Chase, Doanes, DRI, and Wharton--7-market average price,
barrows and gilts (dollars per hundredweight).

Chase, Doanes, DRI, and Wharton--Choice 1,100-1,300 pounds
slaughter steer price, Omaha (dollars per hundredweight).
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