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The forecasting performance ol livestock futures prices is a subject
of considerable interest. A number of studies compare the accuracy
ol livestock futures prices and time-series models and/or cconometric

modets in torecasting spot livestock prices Jeg., Leuthold and Hartmann
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(19799 Roppenhaver, (1983); Shonkwiler (19861 Leuthold, Garcia,
Adam. and Park (19593, Many studies find that hvestock Tutures
prices (live hogs and live cattlel performe poorly relative to ex post
model Torecasts, and henee, pricing efficiency is rejected.’ Public policy
concerns have bheen raised vegarding the supposedly poor forecasting
performance in these markets [e.gs Flelmuth (1981,

Grven the ellicieney implications of previous forecast comparison
studies. a refevant issue is whether alternative comparisons vield similar
results. One alternative s o compure the doeclracy of livestock futures
prices and expert predictions. This approach is appealing, in tha
ex ante Tutures prices are compared to ex ante forecasts, rather than
ex post forecasts.? Note that evpert predictions are bused on the judge-
ment of an analvst or group of anabysts. Such predictions may be based
entirely on expertise in a market, or they mav incorporate information
from a variety of sources, including time-sertes and econometric models
[Brande and Bessler (198331

Several studies compare the forecasting performance of livestock
futures prices and ex ante expert predictions [ea. Marquardt (19793
Moe (19831 Aldinger (19861 Irvin and Gerlow (19893 Bessler and
Brande (19923], Predictions m these stadies are generated by experts
emploved in the public and private sectors. Interestinglv, rescarchers
generally Tind that the Torecasting performance of livestock futures
prices is equivalent to the performance of expert predictions, and hence,
pricing cfficieney is wot rejected. This is markedly different than the
outcome ol studies hused on ex post madel forecasts.

While several studies compare the accuraey ol forecasting livestock
prices through the use of futures versus the predictions of experts, there
are a number of reasons to consider further rescarche First, several of
the expert studies are based on small samples. Monte Carlo analvsis
indicates that accuracy comparisons may be highly spurious in small
samples [Williams 1199331 In addition, small sample problems mav be
exacerhated by idiosvierane events, especially those occurring during
the mid-1970s. Second, several of the expert studies do not conduct
formal atistical tests of the signilicance of ditferences in forecast

accuracy. Third, some studies make basis adjustments to futures prices,

Pseveral anthars pont out that relstve Torecasting wocuraoy s a gecessary, bae not safficient.
conditim for pricing elfivienoy fe Gircne Leuthold Fortenbers and Sarassoro 019880 | euthold.
Gareta, Mion, amd Park v,

“The ex ante clussification of eapert {orecasts does assume koowdedge of the dating of Torecasts,
I the release date of expert Torecasts is unhnown, then the eapert lorecasts cannet be maiched o

the corresponding hitures price.
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DATA

while other do not. The sensitivity of results to basts assumiptions has
not been investigated.

This study compares the forecasting accuracy of live hog and live
cattle futures prices to ULS. Department of Agriculture (LUSDAY expert
predictions. The USDA devotes considerable resources to preparing the
predictions. ™ Tence, the predictions should provide a useful beneh-
mark for assessing the forecasting performunce of futures markets. The
LISDA hog and cattle price forecasts are quantitative and subject o little,
if any, interpretation; and, the forecasts are issued at regular intervals,
which facilitates comparison with futures prices,

The sample period is the 12-vear period beginning in the first
quarter of 1980 and ending with the fourth quarter of 1991, This
provides a sullicient number of observations to conduct valid statistical
tests {Williams (1993)], but avoids the idiosyneratic period of the mid-
19705, A test developed by Ashley, Granger. and Schmalensee (19807 s
used to assess the significance of differences in forecasting performance.
Both basis-adjusted und unadjusted Fatures prices are considered in the

analysis.

USDA quarterly price forecasts Tor hogs and cattle are obtained from
various issues of the Livestock and Meat Situation Report. Data are
collected over the 12-year period 1980:0 19910V, Tt should be noted
that the USDA did not report forecasts Tor all 48 quarters of the sample
period. Three one-quarter shead forecasts for both hogs and cattle are
unavailable. Fourteen and thirteen two-quarter ahead forecasts lor hogs
and cattle, respectively, are not available.

Al USDA forecasts are reported on a calendar quarter basis (e.g.,
first quarter: January, February, March). The price forecasts are quar-
terly average prices for Barrows & Gilts (7-market weighted price} and
GO0 1100 Th. Choice Steers (Omaha). Point estimates are generated as

the mean of the reported forecast range.” The actual quarterly average

ln 1990, sinntion and outlook activities 1 the Leonomic Research Service of the LSDA had o
hudget aflocation estimated in the range of $10 11 million [O'Brian (19904

*surls and Caewshe (19951 ofter the Tollowing _‘mslil'it ation lor USIPA situation and outiook
programs: 1) the USIIA s uniquely situated 1o gather informuation on demestie and international
commadity markets due towts large netsork of agricultural experts in the LS and threughout the
world: thi il all lorecasting 15 Telt to private firms, then small market plavers may not have access o
forecasts; (o1 USEXA Torecasts are used as @ benchmark by mast private orecasters, amd dd USDA
torecasts are used Tor planning by government and private decision makers

Shis caloukition is hased on the assumption that Tarecast prives within the forecast rnge follos

aosvmmetric distribution
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cash prices corresponding to the USDA Torecasts also are obtained from
the Livestock and Meat Sitaation Beport,

On the same day that the USDA report is issued. the closing
futures price Tor the appropriate contract s found. These prices are
obtained from various issues ol the Chicags Mercuntile Fxelhange
Statistical  Anpnal and The Wall Strect Jowrnal. Using the same
procedure as Bessler and Brandt 0199250 the Tive hog and live cantle
futures price “forecast” for the fist quarter s the price of the
respective. Februany contract: Tor the second  quarter the average
ol prices of the respective April and June contracts: for the third
quarter the price of the respective August contract,. and for the
fourth quarter the average ol the prices of the respective October and
December contracts,

A basis estimate is generated Tor euch Tutures price. In the case of
cattle, the daily ditfesence between the price ol the live catde Tutures
contract nearest to maiurity %m'alri)} contractt and the Omaha price of
cattle is calculated for the pertod 19770 1990V Then, the daly basis
tfutures —cashy is averaged Tor cach quarter. Following the procedure in
I euthold. Garciu, Adam and Park 019897, a threevear historscal moving
average of the quarterly pearby catthe basis iy sabtracted from the Tive
cattle Tutures prices. For example, il the forecast quarter is 1986:1, then
the basts adjustment is calculated as the average ol the nearby basis in
Pa7 700 1oTs:d, and 1979l

I he same procedure is followed Tor making the basis adjustinent o
live hog futures prices. with one exception. Since the 7-market average
hog price is only available weellv s the basis in the first step is caleulated
as the difference between the weekly average ol the live hog futures
contract nearest to maturine and the \\c‘(‘ld)' Tomarket h()g ;Jrirc. Ihen,
weekly basis s averaged for cach quarter,

On average, the above procedures generate relatively small basis
levels: SOU30 per owt, for Jive cattle futires prices and SO.70 per cw
for live hog futures prices. However, the range of basis estimates s
substantial: § 3.0 to s 0 293 per owt. for live cattde Tutures prices and

S =52t N 2496 por cwt, for Tive hng futures prices.

EVALUATION OF FORECAST ACCURACY

Descriptive Analysis

Graphs ol the futares and USDA Torecast ervors are presented in

Fieures 1 4. To consernve space. onlyv hasis-adjusted futires errors are
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presented. The errors associated with futures and USDA forecasts
are  computed by subtracting  the  torecast  price from  the
actual price.

The graphs suggest several interesting observations.” First, the
pattern ol forecast errors in ecach graph appears to be quite simi-
lar for both series. This is horne out by the cross-correlations
of basis-adjusted futures and USDA forecast errors, which range
from 0.69 to (.72, This is clear evidence that futures and USDA
forecasts are not independent. an important point for assessing
the significance of differences in forecasting  accuracy. Second,
the time-series behavior of the various series seems o indicate
autoregressive components are present, whereby positive errors tend
to be followed by positive errors and vice versa. Hlowever, statistical
tests for autocorrelation confirm significant autoregressive behavior
for only one of the eight graphed forecast error series. USDA
onc-quarter ahead cattle price forecast errors have a significant
autoregressive  component, evident in a first-order autocorrelation
coctficient of +0.51.

Descriptive accuracy statistics for all forecast series are presented
in Table 1. Mean error measures the bias ina lorecast series. In general,
the absolute level of bias is not large, although. it is generally smaller
for hogs us compared to cattle. The largest bias is associated with USDA
one-quarter ahead forecasts of cattle prices. which, in absolute terms,
iv aver 3% of the average cattle price for the sumple period.

One measure of absolute error tmean absolute error) and two
measures of squared crrors (root mean squared error and root mean
squared percent error) also are presented in Table 1. For one- and two-
quarter ahead hog prices, these accuracy measures generally are highest
for futures (hasis-adjusted and unadjustedi. The largest difference in
accuracy between futures and USDA forccasts occurs at the one-
quarter ahead horizon. Mixed results are indicated for cattde. For
one-quarter ahead cattle prices. absolute and squared forecast errors
are highest for the USDA. For two-quarter ahead cattle prices. absolute
and squared forecast errors are highest for basis-adjusted futures, next
highest for the USDA, and lowest for unadjusted futures. As with hogs,
the largest difference in accuracy for cattle occurs at the one-quarter

ahead horizon.

“These general observations also hold for unadjusted futures errors,
The statistical tests wre bascd upun Liung Box Q-statisties. Twelve sntocorrelations are ased in

calculuting vach Q-statistic.
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TABLE |
Descripiive Accuruey Statistics Tor Livestock Futures
and USDA bxpert Forecasts, 19530 19911V

VI MAE BAISE RSP N
Commadity i Horizon? Forecast 1%/ ¢} IS/l iNewt IS
Hogs
One-quarter anead
Basis-adjusted futures 040 518 G 57 1347 45
Unadiusted lutures (136 4.30 578 121 45
USDA 047 4.35 5.46 1109 45
Two-guarters ahead
Basis-adjusted futures 134 555 7.26 14.39 33
Unadjusted tutures ] 525 £.80 14,26 33
US0A 064 5.52 6.60 13.64 33
Cattle
One-guanter ahead
Basis adjusted futures 12 422 50 7497 45
Unadjusted futures (LI 369 4.45 7. a5
usioa 213 427 5.28 863 45
Two-quarters ahead
Basts-adjusted lutures 177 4 54 5.67 843 34
Unadusted fulures 141 431 5238 802 34
USDA 165 4.52 543 8356 34

Mote ME = mean eror. MAE 5 mean absclite aror, RMBE s ran mean srare eror, and FMSPE @ reat moan
sauared percent origs

It e alseo interesting to compstre the Torecast BUCUTHCY stalistics
across the two futures series. In every case. the statistic Tor basis-
adjosted futures is Targer than the statistic for unadjusted Tutures.” This
suggests the basis adjustment only adds neise 1o the underlving futures
price. and may bias accuracy comparisons against futures.

As a final pomt all of the absolute and squared error statistics
are higher for hog price forecasts than for the corresponding cattle
price forecasts. This tendeney is particularly evident in the rool mean
squared percentage errors, which, on average, are over one-and-u-half
times larger for hog price forccasts, Hence, hog prices are more difficult
to torecast in this sample. This contrasts with Bessler and Brand's
(19921 finding that cattde prices are more difficult to forecast than

hog prices.”

"Meun ern comparisois arc based on absolute values.

Ressder wmd Brandt supgest that differences inoinformation avadabilitn s explain their resules,
an the hogind cattde price forceasts m theie sample e redessed on different dates T ois not Hhels
that differentces e information availubilin explaine the finding i this studv, as the hog and cenrle
forccasts are releasd on the ame dotes, Sice different sample perinds ure considered in the twe

studies. the vebative difficalts of Torecasting Bog and cattde prices iy be sample specific
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Statistical Tests

A test developed by Ashley, Granger, and Schmalensee (19801 is used to
assess the significance of differences in forecasting performance.'® This
test accounts for the cross-correlation found between lutures and USDA
forecast errors, The Ashlev, Granger, and Schmalensee (AGS) test s
based on a decomposition of the difference between the mean squared
crror (MSE) for {utures and USDA forecasts. For o given commadity

and forecast horizon, the decompaosition is,

MSE(e) = MSE{es) = | Varle,) = Varleo)| + [e7 = e3] (D)
where ¢ is the vector of N forccast errors for futures, ¢ =
ler eran. . coein ] e is the vector of N forecast errors for the USDA,
e = |eap eaa oo ean ] Varte)) is the variance ol forecast errors for
(utures, Varteo) is the variance ol torecast errors for the USDA, 7| is
the mean lorecast error Tar futures, and ¢ is the mean forecast error
for the USDA.

Nest, A and X are defined as the difference and the sum ol errors,

respectively,
A = ey — oo {2

and

14

= o) + (’3} (33

Ineq. (1, the difference of the two error variances cun be rearrunged as
the covariance of the difference of errors and the sum of errors, Thus,

cg. (1) can he rewritten as,
MSEler) — MSE(es) = [Cov(A. 3] + [e7 — ¢3] (4

where CovtA, T} represents the covariance between the dilterence of
errors and the sum ol errors. The null hypothesis ol no diflerence in
performance between futures and USDA forecasts is Cov(4, >y =0and

{e ¢2) = (1 The alternative hvpothesis of an improvement of USDA

" As indicated in the previous section. there are seseral dimensions ol foreeast performance. The
AGS test assesses the significance of dilferences in one important dimension, mean sguared error.
Recent rescarch suggests that asother important dimension of forecast performance is directional
aveuraey |l eitels and Tanner 119900 Tess of directional accuracy are not considered in this
study breanse USDIA Torecasts usially are released six to nine weehs hefore the end of a quarter,
Pherefure, the cash price Tor the current spuaeter s not Tully known at the tme E5DA forecasts
are released. Directional accuraey tosts are based on the predicted direction of price change. which
cantot be specificd withou knowledpe of the guarterhy s price at the time the lorecast s

releaseid.
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forecasts over futures is that both quantities are non-negative and at
feast one iy positive.
The hypothesis tests can be performed based on the following

regression,

3o BN - Y]

A1

where Xis the mean of X and g, is & white noise disturbance term. !

The OLS coelficient estimutes are,

T A T (6)
Vartey) — Varles)

var{ X))

The nall hypothesis is a0 = = 0. The alternative hypothesis is that
«a =0, 0 and ar least one cocefficient is positive. Rejection of the
null hypothesis implics that LSDA forccast performance is superior to
lutures Torecast performance.

Phe specific application of hypothesis tests is as follows. 11 either «
or fis significanty negative. then the null hypothesis is not rejected. 1f
one ol the coefficients is negative but not significant, a onc-tailed 1 test
on the other coeflicient i used. If both @ and # are positive, an T -test
ol the null hvpothesis is emploved. However, the Fotest is four-tailed in
order 1o tuhe into sccount the sign of the coefficients.

AGS test resalts are shown in Table 1. For hogs, the o co-
eticient is insignilicant in all four regressions, which indicates no
signilicant difference in bias between live hog futures and USDA
forecasts of spot hog prices. Only one of the Tour B ocoellicients
is significant for the hog regressions. A significantly positive 8 is
indicated for the regression of one-quarter ahead. basis-adjusted hog
futures and USDA hog forecasts. In this case. the variance of basis-
adjusted futures errors is significantdy higher than the variance of USDA
forecast errors. The importance of this finding is minimized by the fact
that the Fostatistic for the same regression is insignilicantly different
from sero. which implies no significant dilference in the MSEs. Note
that Festatistics are insignificant for the other three hog regressions.
Hence, the nall hypothesis of no difference in lutures and USDA

performance in forccasting hog prices is not rejected for three of

UNote that a necessans condition for estimating regression $31 s that the mean of Farecust errors

shonld be pomitives nthevaise, alf Forecast ermor series ot be multiplicd by ¢ - 1) betore estimation.
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TABLE 1}
AGS Test Besults for Livestock Tutures and USDA Expert Forecasts, 1980:1 19911V

Regression Estimates

i‘-\‘m!i\”(“fm'
Commodity / Comparison/Harizon 0 B Hooe = -0

Hogs
Basis adjusted futures
vs. USDA predictions

One quarter ahead (.08 (.60 1.51
[ 0.05) (1.74)

Two- quarters ahead Q.70 .30 0.26
10,303 {0.66)

Unadjusted fulures vs
USDA predictions

One-quarter ahead 0n 0.03 0.24
{022 (0.66)
Two-quarters ahead 0.36 0.16 .06
[ 016) {331
Cattie

Basis-adjusted futures
vs. USDA predictions

Onea-quarter ahead 200 013 1.10
{144) {0.36)

Two-guarters ahead 012 13 005
007 131

Unadjusted futures vs
USDA predictions

One-quarter ahead S2.02¢ -0.04 10.90°
{458 {090

Two-guarlers ahead - 0.23 0.01 0.01
BREY (0.14)

Note: The o coefiicient mdicates the tifference i as (mean forecast eror batwean the two torocast senas The g
coethiciont mdicates the diference in forecast ersor vanances betweer the two forecast senes. The fiqures 0 parenthises
are !-statstics

Mndicates statisucal significance at the b% level

the four regressions, and the rejection {or the remaining regression
is weak.

For cattle, the @ cocfficient is significant for only one ot the
lour cattle regressions. A significantly negative « is indicated for the
regression ol one-quarter ahead, unadjusted cattle futures and USDA
catthe Torecasts. As noted carlier, the null hypothesis of no difference
in [orecast performance is not rejected in this case. The B coellicients
are insignificant in all four cattde regressions, indicating no signilicant
difference in forecast error variance between live cattle futures and

USDA forecasts of spot cattle prices. These results indicate the null
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hypothesis that there is no difference in futures and USDA performance
in forecasting cattde prices cannot be rejected for any of the four
regressions. 2

Overdl the AGS test results indicate few significant dilferences
between the MSEs of Tivestock futures and USDA expert predictions.
Only one case of significant difference is Tound, bot it is not robust to
alternative basis assumptions, Henee, there is no meaningful difference
between the Torecasting performance of livestock Tutures and USIIA ex-

pert predictions. This supports the efficiency of Bvestock futures prices,

MARY AND CONCLUSIONS

A number of stadies find that livestock Tutures prices (live hogs and
live cattler perlorm poorly relative to ex post model Forecasts. Given
the efficiency implications of these studies, a relevant issue is whether
altermative comparisons vield similar results. One alternative is 1o com-
pare the accuracy of livestock futures prices and expert predictions. This
approach is appealmg bhecause ex ante (utures prices are compared to
ex ante forecasts, rather than ex post Torecasts.,

This study compares the forecasting accuracy of live hog and live
cattle futures prices to LS, Department of Agriculture (LSDAY expert
predictions. The sample period is the 12-year period beginning in the
first quarter of 1980 and ending with the fourth quarter of 1991, Thas
provides w suflicient number of observations o conduct valid statistical
tests IWilliams ©1993) ] but avoids the idiosvneratic period of the mid-
F970s Atest developed by Ashley, Granger, and Schmalensee (19807 is
used toassess the sigpificance of differences in forecasting performance.
Both basis-adjusted and unadjusted futares prices are considered in the
analvsis.

While nominal differences in forecast performance are evident.
test results indicate few significant differences hetween the forecasting
performance of Tivestock futures and USDA expert predictions. Onh
one case ol signilicant difference is found, but it is not robust 1o
alternative basis assumptions. Hence, there is no meaningful difference
between the forecasting performance ol livestock Tutures and USDA
expert predictions, Overall the results support the efficiency of livestock

futures prices.

Pt should e noted that 8 die specitieation of the null Bepothesic is reversed (TLSD Vo mares s then
the siphiticanth bower bl of anadiosted Bive catthe Tutures at the one quuarter ahead borieon would
indicate soperiog performance compared 1o USIIN forevasts, This s adso evideni i e ~gindieant

fstadistic for the same regression,
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Fheve are several potentinl hvpotheses regarding the dilference
in results hetween this study and previous studies based on ex post
model Torecasts. The first hypothesis is that results based upon
ex post model Torecasts reflect “data-snooping” biases [ Merton (FO875;
Lo and MacKinlay (199031 Sach biases may arise il ex post model
forecasts are generated in-sample [e.g., Koppenhaver (198 3); Shonkuwiler
(19563 Data-snooping biases ulso may be due to o more subtle form of
specilication scarching. Specificallv, iy sequence of empirical studies can
be viewed as a form of specilication searching, where rescarchers build
upon the successlul speciflications in previous studies. Merton notes tha
this " ... creates a fertile environment for both unintended selection
hias and for auaching greater signiticance to otherwise  unbiased
estimates than is justified.” (p. 10

The second |1§'|)4;ll1(‘s§5 is that studies based upon oy post maode]
forecasts suffer from small sample basess Williams (19933 uses Monte
Carlo simudations to determine the necessany sample size required to
compare the lorecasting accuracy of futures and model torecasts. bor
non-storable commaodities, such as live hogs and live cattle, his analysis
sugigests that at least four vears of Torccasts are needed to reduce Type |
crror to 104, Many studies based upon ex post model forecasts do not
analyvze forecast samples ol this size.

The third hypothesis is that expert predictions contain biases that
are not found in ex post mndel forecasts. A Lirge literatare suggests
that psvchological biases are endemic 1o subjective expert prediction
[e.g, Rahneman, Slovie, and Tversky (198230 An example is non-
regressive prediction, whereby experts tend to make too many extreme
predictions. There is some evidence that simple models, even when
mispecilied, may outperform subjective expert predictions {eag. Dawes
(19793 Dawes, Faust, and Mceehl c19shi 11 this bypothesis is true,
a comparison of futures prices and expert predictions is o weaker test
of torecast efficiency than a comparison of Tutures prices and ex post
model forecasts,

This discussion suggests further rescarch is needed in several
arcas. Lirst, the accuracy of Hivestock futures prices, expert predictions,
and ex post model {orecasts should be compared directdy. This would
provide valuable evidence towards expliining the dilferent results in

expert prediction and model studies. Sceond. 1 would be interesting

] - . .
YU point originall made by ooand Mackinha 010905 shoald he noted. That is usage of e werm

data an[)inl:u does not impi\' or infer anmy sort ol intennonal I!H‘xlu;)s't‘&('nl;f{iun or dishanesty on

the part of ndividua! researchers.
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to determine il the results of the current study are robust with respect
to a broader sample of expert predictions. Finallv, it would be interesting,
to examine whether the relative accuracy of livestock futures and expert
predictions follows a pattern over time that can be related to market
lundumentals.
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