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Rationality of U.S. Department of Agriculture
Livestock Price Forecasts: A Unified Approach

Dwight R. Sanders and Mark R. Manfredo

This research presents a systematic and unified approach to evaluating forecast rationality
that considers the potential of nonstetionarity in forecasia and tealized values. The
approach is applied to one-quarter shead 1.5, Depariment of Agriculture livestock price
forecasts from 1982 throuph 2004, Results show that forecasts and realized prices are
integrated of the same order, and those that are nonstationary Are cointegrated, However,
the stationary pnes Foreeasts for hogs, turkeys, egps, and milk are biased and improperly
scaled, and Morecast errors fend to be repeated, Siredlacdy, nonstationary forecasts for sattle
and broilars are alao biased and srrational in the long run, but shortrun dynamics are

rational.
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A barrage of tests existz for svaluating priec
forecaars. The majority of forecast evaluation
procedures focus on absolute acouracy (Kas-
tens, Schroeder, and Plain), bias and efficiency
issues [Elam and Holder), encompassing and
composite forecasts (Sanders and Manfredo),
or directional aceuracy (Ponms 200013 These
evaluation prosedures are important for com-
parmg alternative forecasting methods, and
ultimately determining the value of forecasts,
The cencept of forecast rationality is a major
tenet af this line of research, and it s often
evaluated using some variation of the follow-
ing regression {Granger and Newbold, p, 2811;
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where F; equals the actual pree level for
a particular time period f and F; equals the one
step ahead price forecast for ¢ A ratiopal and
optimal farecast is tesied under the null
hypothesis that ¢ = 0, & = 1, and ¢, is an
indiependent identizally distributed error, That
is, a rational and aptimal {orecast is ynbiased
in that it does not consistently under- or over-
estimate the actual valne, it is properiy scaled,
and forecast errors are uncorrelated.
Researchers often encounter statistical is-
sues in estimating Equation (1), especially
when there js a lack of stationarity in either
the actual price or forecast data. For instance,
if 7 and F, are neal integrated of the same
ordet, it may resplt in estimation errors
(Zivot). As well, nonstatfonary data series
may generate spurious resulta (Zulauf et al).
To remedy the problem of nonstationarity,
researchers often rely on examining forecasts
in first differences or in terms of forscasted
ptice changes. However, differencing may
place potentially unnecessary restrictions on
the short- and Jong-run dynamics between the
forecasts and realized prices (McXKenzie et al.).
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Indecd, there are a number of statistical
pitfalls along the path of forecast evaluation.
Therefore, it 15 important to develop s unified
roadmap Tor testing forecast rationality that
considers both the long-run and short-run
dynamics between the forecasted and actual
price series (Cheunpg and Chinn),

In evaluating the forgcast performance of
structoral exchangs rate models, Cheung and
Chinn develop the notion of forecast consisten-
cy, which is premised on the time scries
properties of the forecasts and actual values.
Mot to be confused with the common statistical
concept of consistency, Cheung god Chumm
{p. 214) specifically propose thatl forecasts are
congisgtent if they mest the following three
criteria; the forecasted and aciual serics must
{1) share the same order of integration, (2) be
cointegrated, apd {3) have 5 cointegrating vectar
that is consistent with long-run vnitary elastic-
ity, Idegily, a consistent forecast should have
i pne-to-one lomg-run relationship with the
undarlying variable, and the two saries should
not doift teo far apart over time, Interestingly,
thiz evaluation strocture is ¢losely related to
procedures uged to test for market efficiancy in
agricultural futures markets (McKenzie and
Holt} and forward exchange rates (Wang and
Jones; Zivot). For instanes, McRenzie and Holt
show that If spot and furores prices are non-
stationary, a necessary condition [or short-run
market efficiency and unbiasedness i that the
two price series are eointegrated], Researchers
have also used cointegration techmignes for
examiping forecast rationality {Aprarwal, Mo-
banty, and Song; Grant and Thomas), but the
applications have generally {allen short of
presenting & unified approach to forecast
eveluation, Here, we pull together the existing
literature to provide a comprehensive approach
to forecast evaluation.

The ovarall objective of this research is to
present & unified and comprehensive approach
to evalpating forecast rationality. In deing
this, we include the definition of congistency
proposed by Cheung and Chinn and extend
their tests using the coiategration and error-
correction methods proposed in market effi-
cieney studies {(&.g., McKenzie and Holt) while
glso elaborating on the form of the error-

correction mechanism under rational expecta-
tions (e.g., Grant and Thomas). Indeed, this
process invalves the amalgamation of similar
yet disparats lines of literature, drawing
beavily From forecasting and market efficiency
studies in agricultural economcs, economics,
and finance.

This research expands the existmg litera-
ture by providing 2 comprehensive, unified,
and sequential approach to testing forecast
rationality—one that iz especially well suited
for testing rationality in potentially nomsta-
tionary geries. While cointegration technigues
have been used to cxamine efficiency in
commedity futures warkets (Dequan and
Holt; McKenzie and Hell; McEenzie et al.;
Yang and Leatham; Zivot), they have not been
used to cvaluate commodity price forecasts per
s¢. In demonstrating this new approach to
evaluating forecast rationality, T1.S. Depart-
ment of Agriculture (USDA) Jivestoack price
forecaats arc examined. Applying the proposed
evaluation procedure to these forecasts pro-
vides additional insight and confirmation as to
the performance of USDA forecasting proce-
dures for livestock-related commedities (Sap-
ders and Manfredo). Thus, forecast users, as
well as the USDA, can gain additional ingight
into the performance of UJSDA forecasts for
this important commodity group. Even more
importantly, praciitioners wiil gain am un-
derstanding of the interaction between long-
mm consistency in forecasts and short-run
dynamics displayed by the forecmsts.

Method

Traditionally, forecast rationality is examined
uging Equation {1}, where a rational and
pptimal forecast iz unbiased (¢ = 0} and
weakly efficient with & = 1 and g, 1% an i.id,
etror. Regearchers have used variations of
equation {1} to evaluate foremasts, but the
vanations are primanly intended to circum-
vent statistical issues associated with non-
stationary data and hypothesis testing (Pons
2000} and fail to ropresent a general approach
tn testing rationality. While differencing is
a cotnmot practice, the focus on differenced
data disregards information about the long-
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rutt relatiopship between the two series
(Pindyck and Rubinfeld, p. 513). Conversely,
estimating Equation {I) in levels may produce
sputions regression results with nonstationary
dara that are not cointezrated (Zulauf ot al).
Crr, if Py and F, are not integrated of the same
ordet—sgay from a misspecified forecasting
model—it may result in estimation errors Jos
te an unbalanced regression (Zivot). So,
proper estimation and testing of the standard
forecast efficiency hypothesis requires a umfied
approach that includes tests for satioparity
and colntegration (Cheung and Chinn).

Thiz unified approach is inspired by the
matket efficiency literature (e.g., Fivol) ag well
as forecast evaluation studies {s.p., Agsarwal,
MMohanty, and Song). The methodology iai-
tiaily relies on 2 zequence of tests proposed by
Chueng and Chinn and then procesds to teat
rationality in the framework proposed by
McKenme et al. The result 15 an ordered
testing approach that lends Hsell to fully
incorporating and understanding the long-
and short-term dynamics of the forecasts, The
test moves plong the following sequence,
which iz iustrated in Figure 1, First, P, and
& must have the same order of integration; if
not, the forecast is inconsistent (Chueng and
Chinn). If P, and F, are stationary in levcls
with a fixed mean apd varinnce. I(0), then
Equation (1) caa be estimated in levels and the
giondard statistical tests are valid., WNow,
assuming that P, and F, are both stationary
in first differences, 1(1), then Chuspg and
Chinn’s definition of consisteney requires that
P, and F, e cointegrated. Furthermore, F,
and F, must have 8 cointegrating vector that is
comsistent with long-run unitary elasticity of
cxpectations (# = 0, » = I in Equation 1).
Finally, for cointegrated P, and F, short-run
efficiency is tested with restrictions on the
error-correction mechanism.

In the event of stationary series, I{0}, thete
is no explicit distinetion between short- and
long-run rationality in a time senes econamet-
ric sense. Further, in the ¢ase that both £, and
F, are statiopary around some fixed mean, 5,
will provide consistent foracasts in the sense
that P, and F, share the same order of
imepration. However, the foresasts stll may

T

oot be rational in that g = O ar b= 1 in
Equation {1). [n contrast, congider the case
whers F; is K1) bul F, is J{0). Then, actual
prices can drift randamly, while the forecasts
will temain fived about somc mean. Io this
case, F, is inconsistent and clenrly not rational
[Chueng and Chinn). Similarly, if P, and F,
are both I{1}, then they must be cointsgrated;
otherwise, they can drifi apart through time
with a0 long-run relationship holding them
together, If the two series are not cointegrated,
then F; iz providing an inconsistent anpd
irrational forecast, Even if F; and ¥, ars both
I(1) and eointegrated, then long-run rational-
ity requires unitary long-run elasticity to be
consistent with the traditiopal rationality test
in Equation {1). Moreover, shori-run dynam-
ics are restricted within an ermor-correction
framework (see MeKenzie et al),

Assuming that P, and F, are, in fact,
cointegrated in Jevels, then the standard
error-correction  mechaniam (BCWMY cap be
writien 83

(2] AP = W+ pe_ ) + BAF +

n

S BAF Ly

t=al

&
+ 3 BAP L+ by,
i=l

whare e,_; equals the error-correction tearm
from Equation {1}, &,—y = Py — a — BF_y.
Substituting e-; = P, — a — BF,_, into
Equation (2} and simplifying results in Equa-
tion (N

Po=h —pa+ (1 + p}P_, + BF,

— (pb + BYFios + S0 BAE, -

(3}

k
+ 3 BAR 4 e
j=1

Long-ron rationality in Equation {13 e
quires that @ = 0 and # = 1. which implies that
p==1,f=1,and . = & in the shott-run
error-correction models shown in Equa-
tions {2) and (3). That is, setting p = -1,
B =1, and % = 0 causes Equation () to
reduee to Equation (1), assuming the forecasts
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— Reject
Hy: B, and F; heve the same order of miegration Fy iz an incomestent
forecast of P, (taject
ratiomalits
Accept, W1 Aceept, I
Estimate: Py =~a + bF, + &, [in levels) —l
Hiy: m=ll, b=1, &y ~ 1.4,
LRejert Fc iz not & talional
forecast of P
Aoeapt
L ’ F.i5 a rationa! fareeast of B, J
. F: 15 oty imconaistant
HePmdFare | Rejest firerust of B, {rejest
cnitepratad 7| rationality]

Accept

Eatittate O Py= 2 + hF + e,

[ =)
Test Long-run Baticmalicy, Hy: e=0, b=}
Tesk Shomt-tun Retonality, Hy: p=-i, fi=1, A=0

fir) 3
Estimute BCM: AP, =2+ ey = BAF + 3 AR+ BAF  +o,

Tost Shart-nm Efficiency, Hy: B0, =0, for all { and 1, w is Lid.

Figire 1.

are orthogonal 1o past forecasts and realiza-
tions {B; = 8 = 0, ¥;,). Therclore, in the ECM
shown in Bquation (2}, p= —Lf =1, and )
= 0 represent the muil hypothesis af short-run
ratiopality, where the change in price, AP,
should equal the change in the forecast, AF,
adjusted for the foracast error {in levels) from
the previens perind, 1.

The sequential testing procedure cutlined
above and ilustrated in Figure | provides
a general approach to testing {orecast catio-
nality. Tmportanty, it considers both long-ron

Senquential Testing Procedure for Forecast Rationality

and short-run dynamies within the forecast
and actwal series. In the following section we
use thiz methed to test the rationality of
USDA livestock price forecasts,

Data and Empirical Results
Data
Forecast rationality iz tested using six USDA

livestock price forecast geries: cattle (Nebras-
lea, direct, 11001300 pound slaughter cattle);
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hops (national base, live equivalent, 51-326k
lean hogs), broflers {(wholesale. [2-city broi-
lers); turkeys (grade A, large, New York
turkeys); sggs {grade A, largs, New York)
and milk {farm level, all moilk). Specifically,
one-quarier ahead price forecasts ave collected
from the World Jpricufture Supply ond
Demand Estimates (WASDEY, The forecasts
are fssued between the Bth and 14th of the first
month of each guarter (Tanuvary, April, July,
and October), Owver the sample penod, the
TJ8DA occasionally changed their cash mar
ket definitions, such as market location and
animal weights, so the realized or actuel prices
are also eollected from the WASDE reports to
assure the correspondence between the fore-
casts and actual prices. The one-quarter ahead
foresasts (£} and realizations (P)) are collect-
ed froem 19823 theough 2004.3, resulting in
103 pbservations. The prices are converted
to log Jevels, using the natural loparithm
operator, to reduce hetsroskedasticity in
the series,

The URDA World Agneultural Outiook
Board employs what might be best described
as 3 mixed or composite forecasting method o
making the WASDE livestock price forecasts
(Green, personal communication). That is,
they rely on production estimates and other
supply dats provided by the Economic Re-
senrch Service to gaupe potential supply and
fermulate annuval =upply and usage balance
ghests. Then, they often apply empineally
eatimated (exibilities to make price adjust-
ments, The price forecasts are then further
modified vsing the board’s expert opinion in
regard to semsomality, demand, trade, and
supplies of competing preducts. Persopnel at
the World Agrienhtural Cutlook Board in-
dicated that this forecasting process has been
in place for 2 number of years.

Chair Root Testx

K eeping with the testing sequence presented in
Figure 1, the {irst step is to test for stationarity
in F; and P, Following the work of Rapach,
we nge the pugmented Dicleey-Faller (ADEF)
teat, which hag a oull hypothesis of nomstatio-
narity (unit root), 23 well as the test proposed

i)

by Kwiatkowski, Phillips, Schmidt, and Shin
(KPSS), which has a null hypothesis of
statiomarity or no unit. As supgested by
Ropach, incorporating wmit root tlests with
a different null hypothesis helps to serve as
a cross-chack on the resuits, cspecially mven
cofitroversy and ongoing research related to
the power of unit root tests and use of
determministic regressors in their specification
{Enders).

The reaults for both the ADF and KPSS
tests are presented i Table 1. Following
Figure 1, the unii root tesie sddress two
important questions. First, are the forecasts
consistent as defined by Chueng and Chinn?
That is, do F, and P, have the same order of
integration? Becond, what iz the order of
integratdon? I[n price levels (Table 1, Panel
A}, the ADF test provides conflicting statio-
varity results only for turkeys, where the
existence of a unit root is rejected im P, but
not in 5. To contrast, the WPS5 test shows
that for turkeys both P, and F, eontain 2 unit
root. The only conflicting result m the KPSS
tests is with cattle, whers the null hypothesis of
no unit root is rejected for P, but not £,
However, there is a0 set of forecasts for which
the ADF and KP3S tests both show different
orders of integration for £, and ¥, Therefore,
the forecasis appear consisient in the sense
that they share the same order of integration.

It is more difficult to draw conclusions
concemning the order of integration for each
market. In Table 1, Panel A. the results clearly
indicate that turkey, egg, and milk prices {(and
forecasts) are stationary in levels, I(0), Like-
wise, it is clear that cattle prices arc non-
statiomary in levels, but statiopary in first
differences, If1). However, the resuite for
broilers and hogs are in confiict. For instance,
with hogs, the ADYF ileat shows that the
forecast and actual price series are stationary
in levels, whercas the KPSS test rejects
stationarity. To examine this farther, we test
the mull hypothesis of no unit root using
lohansen's procedure on broilers and hogs
{resulis not presented). The Johhansen teat
fails to roject B unit root in broilers (P-value =
0.3514) but not in hogs {P-value = 0.0446). As
shown in Panel B of Table 1, both the ADF
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ADF test ADF lest KSR testt KPSS Lest
Panel A: Price Levels Actual F, Forecast &y Actual P, Fowecast F,
Carttle —2.78 —-1.81 0.37o 0,295
Hogs —d B1H*F —d ] %0 O.4GTHH* 0609 %+
Broilers —3.04n% — 1 ag* 0.G82%+* 1.072wns
Turkeys —~2.93%% ~2.16 0.0%6 0.207
Eges — g Taewe —3.26%* 0,104 0.134
ik — 507" —5 55k 0,237 .2659

ADF togt ADF test EPR5 test KF55 test

Pane] B: First Differences Actual P, Forecast F, Actual P, Forecast F,
Chattle e — 13854 0.0a5 0,174
Hom — . 1 —4 Bgrer (114 0151
Broilers — G, Tgrhn —F. 23%e* (0.178 {0.247
Turkeys = I —T. %" 0125 (124
Eggs —0.45%%e — 10, 16%=* 1.284 0,230
Milk —7. 1 — TGk 0.041 (ol

* Augmented Dhekey-Fuller (ADF) test with 2 aull hypotlesis of nonstatienarity funit root). The reported r-seagistos have
crilicnl valuss of —258 (A0% lovell, =289 (5% lovel), and —3.5] (150 leval).

b Kwdatkowskd, Phillips, Schmidl, and Shit (FXPSS) test with & 201 hypothesis of stationanty (50 Wil root), The reparted L
seatisties have oritical values of 0,347 (L0 Tovel), 0,453 (585 level), and 0,730 ()% level),

*+*Rejects mull hypathesis pt the 1% sigmficance Jave).
**Rajects null hypothosis ot the 5% significancs I,
*Rejecks aull hypathesis o1 the 10% significancs Jevel

pnd KPSS tests indicate that the seties are
stationary in first differences.

Based on these requlis, we conclude that all
of the forecasts are consiztent in that they
share the same order of integration with the
actual price series. Furthermore, the hog,
turkey, egg, and milk daia are stationary in
levels; therefore, Equation (1) can be estimat-
ed directly in levels. Conversely, the broiler
and cattle ssries are nonstatiopary in levels
Hence, these two series require testing for
cointegration apd estimation of the ervor-
entrection mechanism in BEquation (2).

Rationality in {0} Serles

For those actual and lorecasl serieg that are
stationary, {07, in levels, the pext step is to
estimate Equation (L) and test fov ratiopality:
g =10, =1, and & is i.i.d. fage Figuze 1}.
Equation {1) is first estimated with ordinary
leagt squares (OLS). Then the residuals are
tested for lieteroskedasticity using Whites's

test, If the errors are beteroskedastic, then the
equation is recstimated wesing White’s hetera-
skedastic consistent covariance estimator,
MWext, the residuals are tested for serjal
correlation using the Lagrange multiplier test
(results reported in the final column of
Table 2). If the null of no serinl correlation
io the residuals is rejected, the equation is
ggain resstimated using the Wewey-West
estimator. The final parameter sstimates and
hypothesis tests are presented in Table 2,

The null hypothesis of rationality in the
forecasts states that 4 = 0, p = 1, and #, 153.4.4.
A joint test of the parameter restrictions, 2
{1 and & = 1, is rejected for both turkeys and
milk at the 5% level and near the 108 leval for
hogs and eges. This sugpests that these
forecasts are not folly rational. Looking more
closgly at the individual parameter estimales
reveals that the forceasts for hogs, turkeys,
and wilk are downward biased with ¢ = 0 at
the 5% level, Furthermare, the estimpated slope
ecefficientis are statistically Jess than one at the
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g1

Tsbie 2. Efficiency Tests for T{0) Forecast Seres: P, = a + bF, + g,

Coefficient Eatimates

Tasted Restriction P-Valoes

a b a=0b=1 a=1 h=1 e, 18 1.0.d,
Hogs 0,490 (0.235" 0873 (0.0613 03100 0040 0.039¢ 0000
Turkeys 0.736 (0.244)  0.827 (D055 0.001 0004 0,004 0,381
Eggs 0,321 ¢.352y 0,525 {0 083 0.101] 0,354 400 0.0600
Wil 0,320 {0,151 OBTT (D.045) 0,000 000G 0.00% 0,025

* Stnndard erpoTs in parcnthesss.

b Poymlue from F-iost on giated restrietion

= Pevalue fiom & stesl (two-tailed) on slmed restriction.
4 Pyalue from LT test for sara) cormsiotion in e

5% level for hogs, turkeys, and milk, in-
dicating that the USDA forecasts for thess
commadities are too extreme and need to be
reacaled to provide a rational forecast. Nota-
ble in Table 2, the USDA epg forecasts appear
1o be the mosl rational in terms of bias (a2 = )
and optimality (¢ = 1} However, the epp
forecasts, along with hogs and oulk, are
inefficient i1 that the error term 5 seriafly
correlated.

These results are consistent with the find-
ings of Sapders and Manfrado, who also
document extreme USDA livestock price
forecasts and positive serial correlation in
forecasting eirors. For these markets (hogs,
turkeys, oges, and milk) practitioners are
advised to appropriately seale UJSDA fore-
casts. For instance, in the case of the 10} milk
forecasts, if the USDA i3 forecacting a milk
price of $12.00, then the natural loganthm is
sealed by 0.877 and hias adjusted by 0,329 for
a forecast of 2.508 (0877 X lnf12) + 0.329). In
this case, the conversion to antilogs requires
an adjustment, exp (2,508 + 0,50{c?)], where *
is the sample variance of the mean logarithm
milk price (0.00924), which yields a forecast of
212,34 (SHAZAM, p. 124). Likewise, the
forecast user should be aware that the YJSDA
repeats errors: overestimates are [(ollowed by
overgatimates ms cvidenced by the positive
serial caorrelation in the errors. An under-
standing of these jssues can help the practi-
tioner make better use of the USDA forecasts
that are stationary in lewvels. However, the
issues of cointegration and error cotrection
must be addressed to understand the rational-
ity of nonstationary prce forecasts,

Rationality in If1) Series

The nonstationary series, cattle and broilers,
must meet three requiremenis for rationality,
First, they must be cointeprated. If they are
nol comtegrated, them F, iz congdersd an
inconsistent forecast of P, and therefore the
forecast 4 irrational. Second. for cases when
F, and F, are indeed cointegrated, the loag-run
cointegrating parameters must be 7 = 0 and
I = 1 in Eguation (1) for ratiemality 1o hald.
Third, the error-correction mechanism (Equa-
tien 2) ust have parameters that are consis-
tent with short-run rationality (p= ~1, =1,
# = 0) and short-run efficiency (f, = & = 0).

Following McKenzie et al., cointegration is
teated uwsing Johansen’s procedure. The un-
restricted cointegration rank test fails to reject
that the maximum sigenvalue is one (Table ),
Therefore, for both eatiie and broilers, it
appears that P, and F, are linked in the lemg
run and do not drift apart. However, the
cointegrating regressions do not show & long-
rum unitary elasticity between P, and 5, That
ig, the vll bypothesis that a = Dand b = | 13
rejected. For cattle, the long-run elasticity is
statistically greater than unity at 1.227. This
indicates {hat the forecasts are tot too
extretie, rather they are too conservative,
Visually, this is confirmed in Figure 2, where
the cattle price forecasts are too high at price
eyele lows {o.g., 1983) and oo low al price
cyele highs (e.g., 2003). Moreover, the cattle
[orecasts are biased upward with the intercept
statistically less than zero at the 3% level In
contrast, the USDA broiley forecast rmust be
sealed down (h < 1) and 1t iz Wased downward
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Table 3, Efficiency Tests for I{1) Foracast Series: 7, = g + &F, + g

Coefficietit Bstitnates

Tested Resisetion P-Yalues

a b g=0hb=1 a=1D b =1 g isiid, max f =1
Cattle ~3.959 {01900 1.227 (0045} 0.000¢ .00 0, 00" (.2547 04605
Broilars 0,633 (0222 0,946 (D.055) 11,000 0.310 0013 0.010 13514

* Standard errors in parentheses,

¥ Porghie from Fetest on atated restrction,

¢ Pevalue from g f-tost (two-talledy on stated restriotion,
4 Povajue from L test for safal corralation in 2,

* Poyalue from the wull hypothesis that the maximum elgenenvalue ta ohe funrestricted cointegration mok test).

{g¢ = 0). So for both broilers and cattle, the
forecasts meet Chennpg and Chinn's consisten-
¢y criteria in the sense that they are coin-
tegrated with the actunal series, but they
ultimately do aot meet the conditions of
lang-run rationelity since the long-run clastic-
ities mare not unitary.

The error-correction mechanism in Equa-
tion (2} involves staticoary data; therefore, it
is estimated using OLS (McRenzie et al.}. The
parameter estimates {rom Equation {I) are
provided in Table 4. Surprisingly, given the
long-run cointegration results, the short-rum
forecast dynamics are mostly rational. Look-
ing first at cattle, the short-run elasticity () is
not statistically different from one, the error-
corroction parameter {p) is not statistically
different from negative one, and there 15 no
bias (A = 0). Thiz sugeests that the USDA
catile forecasts behave rationally in the short
term; however, rejection of the null hypothesis
of B; = 8; = 0 suggests that the forccasts are
not efficient. They do not incorporate all of
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Figure }. Live Cattle Prces and Forecasts,
1983.3-2004.3

the information in past price changes (8 = 0
and past forecasts {f; # 0). That i3, cattle
forecasts are not efficient in the short run.
Broiler forecasts are rational and efficient in
the short ron by afl counts {p = =1, p = 1,
and B; = 8 = 01 Collectively these resulta
indicate that the USDA forecastz and actnal
prices, which are nonstationary, are quite
rational in the short term (B = 1, p = —1}.
That is, they adjust to recent price chappes
and deviations from the long-run cointegrat-
ing relationship, but the long-run relationship
itself iz not rational (@ £ 0, & #= 1),

Incorporation of the sequential forecast
evaiuation procedurs discussed and illustrated
tere and in Figure | affords forecasters, as
well as users of forecasts, the opportunity to
examine multiple facets of forecast rationality,
In particular, it allows for a better under-
standing of both long- and short-run dypam-
ics between {orecasts and reslized walues, as
well as the efficiency of the forecasts. Indeed,
the insights gained from the examipation of
USDA livestack forecasts illustrate the prac
ticality of the procedure and the type af
information conveyed to forecast practi-
Lioners,

Summary samd Conclusions

Moat forecast evaluations focus on forecasted
price changes either in first or seasonal
differences. However, that focus may exciude
some important information contained in the
forecasted price lewels. In this research, we
propose & sequential testing procedure for
forecast ratiomality that provides forecasters
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Table 4. Efficiency Tests for I(1) Forecast Series, Error-Correction Model: AP, = A + peyoq +
n

BAF, + 3 PBAF o + EL1 BAP 4 5y

e

Coefficient Estimates Tested Restriction P-Valuss
p==- ls ﬂ'f = {L
L o [ p=-1 p=1 B=1 8, =10 uy 18 id.d.
Cattlc R LM —1.434 1.004 0.159+ 0.709" 0352 0010+ 0™
{0.005" (0.305) M.1713}
Broilers 0003 -85 1.008 0475 0837 Q.709 058G 0,937
(0.006) (0.164)  (0.029)

' Standard ertocs I perenthasss.

" Payalue from A (-iest {Iwo~tailed} on stated rescnstion
= Foyplue from Fotest on stated cesimetion

1 Peypiug from LB izst for eern] coteelatlon in e,

with greater insight inte the lonpg-run and
short-tun dynamiecs of forecasts otherwise lost
through differencing, Specifically, the pro-
posed meathodology combines the copcept of
forecast consistency developed by Cheung and
Chinn with the rationality and efficiency tests
commonly applied to evalvation of futures
markets and foreipn exchange markets, Colles-
tively, the methodelagy provides a compreben-
sive and systematic approach o evaluating
forecast rationality, Thus, it provides an
additonal forecast evaluation tool for use by
bath poademic researchers and practitioners
wha use forecasts In making business decizgions,

The testing procedure 13 applied to one-
quarter ahead USDA Iivestock price fore-
casts for cattle, hogs, hrodlers, turkeys, eggs,
and milk. Tn the first sequence of tests that
focusez on determining the order of integra-
tion of the foreeastzs and actual prices, we
find that hog, terkey, egg, and milk prices
and forecasts are indeed stationary in levels,
thug sharing the same order of intepration,
I{0y. Hence, for these commedities, the
traditional repression approach to tesiling
rationality nsing forecast and poee levels is
statistically walid. Coenversely, cattle and
brotler forecasts and actual priess: are non-
stationary in levels, I(17; thus, the iongrun
cointegrating relationship and error-corree-
tion mechanizm must be estimated to provide
valid statistical tests. The forecasted and
actual prices for both cattle and broilers are
indeed cointegraied. Given this, the forecasts

getierally meet Chueng and Chian's first twa
requirements for consistency. That is, the
forecasts and actual prices are integrated of
the same order, and those that are pom-
stationary are cointegrated.

Howevet, except for egps, the stationary
price forecasts menerally are not ratdional in the
sense that they ame both bhiased and not
correctly sealed, and forecast errors tend to
be repeated. The nonstationary price forecasts,
cattle and broilers, are also not ratiomal
becaunse they are inconsistent (Jong-tun elas-
ticities are different from one), and they are
biased. Interestingly, in the short run, USDA
forecasts quickly reflect recent price changes
and adjust to deviations from the long-run
relationship. Howsever, cattle price forecasts
are not efficlent, lailing to incorporate the
information contained in past prices and
forecasts.

The forecast evaluation procedure pra-
sented here provides a new and comprehen-
sive way of thinking about forecast rational-
ity. While it is limited to a linear specifica-
tica, the procedure provides eritical msight
and information into the long- and short-
term dynamics of forseasts—information
that may be lost when differencing to ensure
stationarity, a common practics with many
forecast evaluation procedures.! The evalua-

LAz supgested By a reviewer, the threshald
cointegrabion methods proposed by Balke and Femby
tay be incorporated if the telationship hetween the
forecasts and actual values are fenad to be nenlinear,
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tion of UUSDA livestock price Torecasts mol
only tllustrates to forecasters mnd forecast
nasrs the information that can he garnered
from the use of this procedure but also
provides s greater understanding of the
performance of these important forccasts,
Indeed, inaight inta the performance of
USDA livestock price forecasts is important
far both the TUSDA and users of this publicly
avajlable information,

Moreover, the results presented in this
tescarch corroborate with studies that have
used other methods of evaluation in asseszing
TISDA livestock price forecasts. In particular,
other researchers have also reported a tenden-
cy for USDA price forecasts 1o be incorrectly
scaled and to repeat errors (Sanders and
Mpnfredo), Given thiz, practitionets are ad-
vised to adjust these TSDA price forecasis
correcily for bias and scele. As well, the
USDA may want to consider remediss to
improve their forecasting, such ag correcting
for repetition of {orecasting evrors in hogs,
eggs, and milk. Sil], both making and using
forecasts can be difficult rasks. However, the
methods presented here allow forecasters and
their intended audience to better understand
the shori- and long-run dynamics associated
with the process.

[ Recefved Moverber 2008, decopted duguse 2008, 7
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