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Colling, P. L. and 5. H. Irwin--The Reaction of Live Hog Futures Prices to

USDA Hogs and Pigs Reports

Stfong concerns about how efficiently Tive hog futures prices react to USDA

| Hogs and Pigs Reports have been raised by livestock producer groups. Using
market survey data, direct tests of the efficient markets hypothesis are
performed for‘tﬁe live hoéﬂfutures market. Two-Timit tob%t‘mode]s account for
institutional price limits. Results suppoét the efficient market hypothesis
in that Tive hog futures'pri;es: (i) do qot react to anticipated changes in
reparted information, (2) do react significantly and in the expected direction
to unanticipated changes in reported information and (3) generally adjust to
upaﬁticipatgd information ﬁn the day following release of the Reports.

American Journal of AqricuTtura]"Economfcs,‘February 1990.
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THE REACTION OF LIVE HOG FUTURES PRICES
TO USDA HOGS AND PIGS REPORTS

A markef is efficient if prices discovered in that market fully reflect all
available 1nformat1on (Fama) Therefore, in an efficient market price changes
should only occur as the result of new information. 01d 1nformat1on is
already incorporated into price and shou]d therefore lead to no further price
changes. In addition, pfjce_chéngés as Fhe result of new information should
occur rapidly, perhaps instantaneously.

Prices:on various markets often react sharply after the release of new

major informatioh. For example, stock prices often change substantially after

'the“re]ease of reports on tradet"inflatfon, unemployment, and capacity
uti]izafion. Commodity futures prices offen change after the-United States
Department of Agriculture (USDA) releases various crop and livestock reports.
However, prices sometimes do not change or change on]y slightly after the
release of reports.. In such cases, the market may have accurately anticipated
the repdrt information. In an effiéiént'market price changes should only

| reflect d1fferences between market expectat1ons of new information and the

actual 1nf0rmat1on upon release.

A controversial example of the release of important new.information is
the quarterly USDA Hogs and Pigs Report, where estimates of the size of the
total hog ihventony, breeding-and ﬁarket hog inventories and farrowing
intentions are reported._ Livestock producer groups‘have voiced strong
concerns that live hog futures prices do not react efficiently to the
information contained in the Hogs and Pigs Reports. The purpose of this paper

Is to test the hypothesis of market efficiency for the 1ive hog futures




market.

Previous studies of the effect of Hogs and Pigs'Reports on live hog
futures prices (USDA; Miller; Hoffman; Hudson, Koﬁntz and Purcell) do not use
survey data of market expectations fo distinguish between anticipated and
unanticipated information. Hence, direct tests of market efficiency are not
possible. In this study,. survey data of market ana[yst's expectations of .
changes in breedjng and market hog inventories are used to distinguish between -
“anticipated and unanticipated information. The survey data are tested to
determine their appropriateness with-regard-fo unbiasednéss,'efficiency, and
forecast performance. Then, maximum-1ikelihood eﬁtimation of two-Timit tobif
models and Tikelihood-ratio tests are used to detgrmine if anticipated and
unanticipafed information has spbsequent effects on prices after the Report
~ release. 'The possibility of predictable price hatterns up to four days after
the Reports is also examined. o

Throughout the paper, reference is made to three categor{es of
information. These include expectations, Report, and unanticjpated

information. Expectations information'réfers to the pre-Report expectations

of reported information. This is sometimes referred to as "anticipated"

information. Report information refers to.the information contained in the
USDA Hogs and Pigs Reports. Unanticipated information refers to the

difference between expectations and Report information.




_ 3
REVIEW OF PREVIOUS RESEARCH

Previoﬁs studies of the effects of USDA reports on commﬁdity futures prices
prbvide only indirect evidence to support the efficient markets hypothesis.
Like mogt studies of stock price behavior (i.e. Fama, Fisher, Jensen and Rol1;
Castanias), they observe the behavior of futures prices around the
announcement daie. Gorhaﬁ-studies the chénges in soybean; wheat and corn
prices after the releases of monthly USDA ErOp production forecasts. He
observes the changes in prices after the announcements given the differences
in fhe most recent.forecasts and the forecasts of the previous month. Results
indicate that changes in production harvest forecasts, and to a lesser degree
wheat production forecasts; have a significant effect on subsequent price

changes. Since changes in soybean production forecasts do not have a

éignificant effect on price, he concludes that traders are better able to

anticipate forecasts for soybean production as compared to corn or wheat
production. Fackler, comparing the vériance of pr}ce changes of corn and
soybean futures after the release of:reports to all other times,-finds that
variance is 2.5 times greater afterlthe release of those reports for both
contracts. Thi; indicates that price adjustments occur in fesponse to the
reports suppdrting the nqtion of market efficiency. .

Miller, USDA (1977), and Hoffman study tﬁe short-term behavior of Tive
hog futures prices before énd after the release of USDA Hogs and Pigs Reports.
Miller examined pricé_changes oné day before and after the release of Repbrts,-
whereas USDA (1977) and Hoffman used weekly averages of prices before and
after the release of the;Reports. The results bf the three studies suggest
that futures prices‘genera11y react quickly to new information, but some

exceptions are noted, especially for deferred contracts. Hudson, Koontz and
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Purce]] study longer-term behavuor of Tive hog futures prices by using prlces
twenty days before and after the release of Hogs and P1gs Reports. They
concluded that live hog futures prlces "adjust to new information in the Hogs
and Pigs Reports rapidly and, in general, move in the appropriate direction"
(p. 36). However, they also argue that the market is efficient but that it
‘lacks sufficient information. Like most studies ‘of stock market behavior,rthe
above studies do not discriminate between anticipated and unanticipated
" components of new market information. | It a]so appears that pr1ce 11m1ts are

not accounted for, which would bias" the results

~ Barnhart’s study is unique in that survey data of market participants’

expectations of changes in fundamental variables are used to construct
measures of anticipated and unenticipated changes in information. He
estimates the effects of anticipated and uhantfbipated cHanges in the money
supply, the Federal Reserve discount and sercharge rates, the consumer price
index, the eroducer price index, the unemployment rate and fhe U.S. industrial
production index on futures price changes for several commodity'futures
‘contracts. The'sample runs %rom 1977'thfough 1984 and is broken into three
subsamples to account for different monetary po]iey regimes over the period.
For some contracts, jt;is foundfthat prices do not adjust immediately to
unanticipated information. This is possibly attributable to transactions

costs, information costs, or institutional characteristics. It is unclear as

to whether price limits are considered.

THEORETICAL (CONSIDERATIONS
The fo]]owing general model (Pearce and Ro]ey) is used to investigate the

response of llve hog futures pr1ces to anticipated and unanticipated
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information and to test basic hypotheses of efficient markets:

(1) ﬂFPt = a‘+ xg*b + xf*c + Elxt ; *d o+ By

where AFP, is the percent change in closing futures prices from day t - 1 to
day t; x{ is a (1 X k) vecgor of expected informational cémponents given
information known on the close of trading 6n day t - 15 x{ is a (1 X k) vector
of unant1c1pated informational components, derived as the difference between
announced components, x?, and expected components, X{s Xy ;is a (1 X k) vector

of unanticipated components occurring i days prior to day t; p{{s a

stochastic error term; a is a constant and b, c, d; are (k X 1) vectors of

parameters. If market expéctatidns are rational, then
(2)  xf = E(x{]a,,)

where x{ is a (1 X k) vector of announced information and 0 .j is the
information set on the c]ose of day t-1 in order that (x{ - x{) is
uncorre]ated with Q '

Under the efficient markets hypothesis, each element of ¢ should not be
s%gnificant]y different from zero because all khown information, Q,,, should
be reflected in the previous-day’s closing futures price, FP.,. Also, each
element of d; should not be s1gn1f1cant1y different from zero because non-zero
elements would imply that futures prices adjust sTow]y to new information.

Therefore, if the market is efficient, model (1) beéomes




(3) AFP = a + x{*b + g
and mode] (3) should not be rejected in favor of equation (1). If this holds,
then equa;ion (3) becomes the relevant model to determine the effect on
futures price changes after unanticipated information is realized.

Given the‘ﬁature of tgg major information released inlthe USDA Hogs and
Pigs Reports, the'independent variables for.this study ideally would include
anticipated and unanticipated changes in breeding and market hog inventories
as well as farrowing intentions. However, survey data are unavailable for
antic}pated chénges in farrowing intentions. Hence, the model for this study
includes only anticipated and unénticipated changes in breeding and market hog
inventories. . However, corre}ation‘coefficients for actual changes in breeding
hog inventories and farrowing intentions éfé quite high. The correlation
| coefficient for actual changes in breeding hog_inventories and farrowing
infentions during the quarter inc]uding}the month of_and the two months
following the survey date is-0.94. The correlation coefficient for actual
changes in breeding hog inventories and farrowing intentions during the
quarter four to six months after the survey date is 0.88. This suggests that
correlations between unanticfpated changes in those categories might also be
high. Therefore, much of the impact of unanticipated changes in farrowiné
intentions Tikely.is captured by unanticipated changes in breeding hog

inventories. -

Based on the specified model, anticipated information concerning changes

in breeding and market hog inventories should be fu]iy reflected in live hog
futures prices before the release of the Hogs and Pigs Reports. Therefore,

after the Reports are released, anticfpated information should lead to no
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further price changes. Price changes should only reflect new information
associated with the Reports.

In genefa], the relationship between live hog futures prices and
unanticipated changes in hog inventories should be negative. That is, if a
Report shows that hog inveptories are higher than expected just before the
release of the Report, or that supply is Higher than expected, then prices
should drop after the release of the Report and vice versa. Prices should
adJust rapidly-after the release of Reports

More-spec1f1ca1]y, prices of nearby futures contracts should be more
responsive to unanticipatee chenges in market hog inventories, because this

unanticipated supply will be ready for market in the near-term. Contracts

which expire at a time appfoximate]y equal to a hog product{on cycle

(approximately eight to ten months) should be more responsive to unanticipated
ehanges in breeding hog inventories.'»fhis'would reflect unanticipated changes
in the potential nearby pig-crop which would be ready for market at that time.
It is somewhat how distant contracts, beyond a production cycle, "would be
affected by surprises in breeding and market hog f1gures However, the
negative relationship between unanticipated figures and futures prices for

those contracts should exist. | L .

DATA.
Closing live hog futures prieee are collected on the days the Hogs and Pigs
Reports ere released, along with those one through four trading days after and
two days prior to the release of the Reports. Various time-horizons of live
hog futures.contracts are defined co}responding to the approximate number of

months from the time the Hogs and Pigs Reports are released until the
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contracts expire. Because futures contracts do not exist for every month of
the yeér, it is impossible to obtain a perfectly balanced design. Five time-
horizons are defined, with the nearby time-horizon contracts expiring
approximately two to three months after the Report releases and with the
distant time-horizon contracts expiring in about twelve to thirteén months.
Table 1 lists the-futures contracts used fof‘each time-horizon along with the

corresponding number of months after the release of the .Reports until

expiration of the contracts. The various time-horizons allow for comparison

of thé specifié'effects of anticipated and unanticipated changes in breeding
and market hog'inventories'apross a wide spectrum of futures contracts.

An average of market analysts’ expectations is used as the proxy for
market expectations of reporfedvchénges in breeding and markei_hog inventories
from year-ago levels. Analyst expectations are collected in a survey by
Fufures World News. Specifically, 15 agaIysts on average are canvas#ed_
regarding their expectations of changes in“totd], breeding and market hbg
inventories. Survey results are re]egsed after the close of trading two days
before the USDA Hogs and Pigs Report is adpounced. Subsequent actual changes
in ten-state breeding and magket hog inventories from year-ago levels are
published in quarterly USDA Hogs and Pigs Reports.' The USDA Report is
released after the close of trading on the announcement day. The sample
period runs from the September 1981 through the June 1988 Reports, providing
28 observations. | |

To é#amine the suitability of the market survey data with respect to
unbiasedness, efficiency énd forecast performance, four tests are performed,

following the methodology set forth bj‘Pearce and Roley. If these tests are
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passed, then the data are deemed appropriate for testing the efFicient markets
hypothesis. The first test is designed to determine if the survey data are
uneiased. No systematic bias should be revealed if the survey data are

rational. The following models are estimated using ordinary least squares:

(4)  BRD? = B + 15,BRDS + p, and
(5)  MKT] = By + BMKTS + g

whe}e BRD denotes changes in breeding hog inventories from the year-ago level,
MKT denotes changes in market hog inventories from the year-ago'leve], a
Isuperscr1pt e denotes. expected 1nformat10n, a superscript a denotes actual
information, and a subscr1pt t denotes the Report release date A paired F-
test is. performed to test the null hypothesis Hy: By = 0, B, = 1 for both
breed1ng and market hogs. The marginal significanee levels reported in table
2 indicate that unbiasedness can not be rejected.

Because important new information could affect live hog futures prices
in the two days between the re]ease.of the survey of market analysts and the
release of Ehe Hogs and Pigs Reports, a second test of unbiasedness is
conducted. Fo]]owing Pearce and Roley, new informatioe_is assumed to be
reflected by the percentage change in closing futures prices from the release

date of the market analysts’ survey to the release date of the USDA Hogs and

Pigs Report. 'Hente, the following models are estimated using ordinary least

squares:

(6)  BRD; = B, + B,BRDY + B,4FPi + p and
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(7)  MKTY = By + BMKTS + B,AFP + p,

- where AFP: is the difference between the natural Togarithms of the closing
futures prices on the release dates of the market analysts’ survey and the
USDA Report foritime-horizoq'i (i = 1,..,5). This price change 1§ simply a
proxy for new infﬁrmation. A1l other variaﬁ]es are defined for equations (4)
and (5). If either of the B8, coefficient estimates from (6) and (7) are
significantly different from zero, this would indicate that new information
consiétent]y'eﬁters the market in a non-random fashion between the release of

the survey and the Report. In sﬁch a case, the survey data of mafket
expectations could be consistently biased. The data then would need to be
adjusted to reflect fhat biaé. ‘In none of the ten estimated équations is the
B, coefficient significant, or the 8, and B, coefficients substantially
chﬁnged from estimates presented in tab[e_z.2 Thus, on average, no new
important information is released between the sﬁrvey and the USDA Report. As
a reéult, there is no need to adjust the survey expectations to reflect a

~ revised market expectation. o ‘

In the third test the’efficiency of the sﬁrvey data is tested by
estimating the following models:

(8)  BRD{ = B, + B,BRD} ., + p, and

(9)  MKTY = By + BMKT® | + g,

where a superscript u denotes unanticipated information, computed as the

difference between changes reported in the Hogs and Pigs Reports and analysts’
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survey data. Using the Final Prediction Error (FPE) criteria of Akaike, one
lag is chosen for both models in which a total of four lags are allowed to
_enter. Pearce and Roley, citing Modigliani and Shiller, note that "the basic
notion behind this concept is that if announced data are generated by an
autoregressive process, the market’s expectation should be generated by the
same process” (p:57). Lag coefficients shdu]d not be significantly different
from zero. As table 3 indicates, the null hypothesis is not rejected.

_ The fourth test determines if forecasting autoregressive models can
outperform thé'survey data. The following autoregressive models are

_estimated:

(10) BRD? = B, + B,(BRD?-.,) + B(BRD® _,) + g and

(11) MKT3 = By + B, (MKT? . ;) + Bo(MKTY _5) + m.

Again, the FPE criteria is used to select the number of 1ag§ where up to four
lags are allowed to ‘enter. From table 4, the forecast root mean-square error
is Tower for the survey data than for the autoregressive models for both
breeding and market hogs, iﬁdicating that the survey data is a better
forecaster than the models. The results are especially significant whén it is
noted that the model forecast errors are generated in-sample and the survey
forecast errors are generated ex ante out-of-sample. As the forecasting
accuracy of univafiﬂte time-series models i; well-known, this raises the
interesting question of whether model-based forecasts of hog inventory

categories (Blanton, Johnson, Brandt and Holt) are economically valuable.
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Based on the previous four tests, it is concluded that the survey data
havg desirable properties and are appropriate for direct tests of the
‘efficienp markets hypothesis. But before moving on to such tests, an

important econometric problem must be addressed.

. ECONOMETRIC MODEL

-

A problem encﬁuntered in this research deals with institutional price-limits
~of the Chicago Mercantile Exchange. Live hog futures prices are allowed to
move by no more than $1.50/cwt. during a trading day from the previous day’s
closing price. If the pricé hits the 1iﬁit,‘trades may still take place at
that price. However, if the closing price is at the limit thi§ indicates an
iﬁbalance in supply and demand, and heqce the closing price is not an
equilibrium free market price. As a reéu]t, daily EIOSing brices may be
inappropriate for testing market efficiency and predicting price changes after
Report releases given unanticipated information. For example, if ordinary
1east'§quare is applied to eﬁuation (3), the estimated coefficients of b would
be biased toward zero because the dependant-variab]e can take on only limited
values or values between the limits. In this study, closing prices on days
after the Reports are 1limit moves for at least one-half of the 28 observations
for all five fime-horizons.- Therefofe, alternative measurement techniques
must be égamined in order to examine and test.modelé (1) and (3).

To deal with this problem, maximum-1ikelihood estimation of the two-
limit tobit model as presented by Roéétt and Nelson is used to estimate

parameters and test hypotheses. This allows for estimates of true price
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changes in Tight of price limits and the 1imited-dependent variable problem.
Madda]a notes that when the dependent variable is truncated on two sides, but
is a]]owgd to vary freely within the two limits, the classical linear model

becomes
(12) yi = B'% + &

where y; is the Tatent or sometimes unobserved variable. Denoting y; as the

observed variable, we have

(13) yi= Ly ify <l
=y, if Ly <Y< Ly
Ly if y; 2 Ly

where L,; and L, are Tower and upper limits, réSpectively, of the dependent

variable for observation i. This model’s likelihood function ié”given by

(14)  L(B,0]y;xi Ly L)

L. -8
1-% 21 i
g

where ¢ and ¢ are the density function and distribution function of the
standard normal, respectively. This likelihood function accounts for all

three possibilities given in (13). A modification of the Davidson, Fletcher
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and Powell algorithm is used to optimize the 1ikelihood function, as suggested
by Gruvaeus and Joreskog. The covariance matrix is computed from analytic
first derivatiQes of the likelihood function.
The potential for heteroscedasticity in futures price changes is well-
known (Hall, Brorsen and Irwin). Hence, tests for heteros;edastfcity are
performed for a]i estimations. ML estimaté§ of the following model, as

specified by Rutemiller and Bowers, and outlined in Maddala are obtained:

(15) % = (7 + 67;)°

where o denotes a vector of squared error terms from the tobit models, 7
denotes a constant, & denotes a vector of parameters, and Z inc]udes.a]l
independent variables. Likelihood-ratio tests of the restriction § = 0 are

performed.

RESULTS | ‘
To test the hypothesis that anticipatéd information of USDA Hogs and‘Pigs
Reports'has no effect on price changes after fhey are released, the following

model is estimated for each time-horizon: - -

(16) Ln(FP;) - Ln(FP)) =B, + B,(BRD}) + B,(MKTY) +
’ B3 (BRDY) + B4(MKT) + g,

where FP denotes closing 1ive hog futures price, a superscript 0 denotes the

day of the Report release, a superscript 1 denotes one trading day after the
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Report release, and all other terms are as defined earlier. Unanticipated
components are computed as the difference between actual and expected percent
_ changes in inventories from the year-ago level. Price changes are computed as
differences in natural logs so that they will represent fractional changes.

The Tower-and upper limits for this tobit mode] are given by

(17) LL, = Ln(FP? - LPC) - Ln(FP%) and
(18) UL, = Ln(FP{ +.LPC) - Ln(FP?) ,

_where LL and UL denote Tower limit and upper 1limit, respectively, and LPC
denotes limit price change. For model (16), this is $1.50 because we are
dealing with one—day price ehanges. To test.the efficient ﬁarkets hypothesis,
a likelihood-ratio test of the Tinear restriction, Hy:B, = B, = 0, is
performed and t-statistics and standards errors of the estimated coefficients
are observed. |

Coefficient estimates of equation (16) are shown in Table 5. No
evidence of heteroscedasticity is feuhd for any of the estimated eqdations.

- Likelihood-ratio tests and t-tests indicate that estimates of B, and B,
coefficients of the expected components_are not significantly different from
zero. Therefore, anticipated informafion has no significant effect on live

hog futures price changes after the release of the USDA Hogs and Pigs Reports.

This result indicates that anticipated 1nf0rmat10n is incorporated into price

before the release of the Reports, supporting the efficient market hypothesis.

At this point, the first test of market efficiency has been passed and ¢ in

(1) becomes zero causing that term to be deleted from the model.
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To estimate the impact of unanticipated information on one-day futures

price changes, B; and B, are dropped from (16) and the following model is

estimated:
(19) Ln(FP!) - Ln(FPY) = B, + B,(BRDY) + B,(MKTY) + ke

for all time-horizons where LPC from (17) and (18) is also .$1.50. Standard
errors and t-statistics of the estimated coefficients are examined to
determine theif significance. A likelihood-ratio test of the linear
_restriction, Hy:8, = B, = 0, is performed to determine the joint significance
of unanticipated information with regard to breeding and market hog inventory
changes. | | ..

Coefficient estimates of equation (19) are presented in the first three
goiumns of Table 6. Again, evidence of a serious heteroscedasticity problem
is not found. As expected, all signs of‘the estimated ﬁoefficients B, and B,
are negative. Of the t-statisfics for unanticipated market herd‘changes, only
that of time-horizon 1 is gignificant ét the five-percent level. This
supports the hypothesis that‘those changes have the greatest impact on nearby
futures contracts. Thelt-statistics for unanticipated breeding herd changes
are significant at the five-percent level for time-horizons 1 and 2 and at the
one-percent level fqr'time~horizons 3 through 5. Of the coefficient estimates
for unantjcipated breeding herd changes, that of time-horizon 1 is least in
absolute magnitude (0.562). The magnitude increases‘substantially at time-

horizon 2 (1.241). The absolute magnitudes of the unanticipated breeding herd

coefficients'are greatest for the modé?s reflecting a time to expiration of
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the contracts approximately equal to a hog;production cycle (1.577 and 1.489
for,time-horizqns 3 and 4, respectively). Beyond a hog production cycle
. (time-horizon 5), the absolute value of the coefficient estimate drops to
0.796.

Tﬁe'1ike]5hood-ratiowtests, shown }n the first column of Téb]e 7,
indicate that B8, and B, for equation (19) are jointly significantly different
from zero at the one-percent level for all time-horizons. This result
indicates tha; unanticipated.information significantly influences futures
prices along the entire spectrum of time. In sum, the results from one-day
price change;models suppdrt the hypothesis that 1ive hog futures.prices react
quickly and-efficiently to new information.

- To further te#t ;he effic?ént markets hypothesis, it iglnecessary to
dgtermine if predictable price patterns exist for several days beyond one day
 after the Report releases, given the unanticipated“information. Ideally, it
wou]d_be desireable to test for one day pfice.changes beyond the first day
after release of Reports. This could be accompifshed by changing the left-
hand side of (19) to Ln(FP}) - Ln(Fp{), and Ln(FP?) - Ln(FP?), and so forth.

- However, as meqtioned earlier, about one-half of all closing prices one day
after Report releases are limit moves as are seQeral closing prices two days
following Reports. Therefore, the procedure mentioned above would lead to
biased results and is not performed. -As an alternative, the following models

for all ;imeéhoriions are estimated:

(20) Ln(FP?) - Ln(FPS) = By + B,(BRDY) + B,(MKTY) + 4,

(21) Ln(FP}) - Ln(FPY) = By + B,(BRD}) + B,(MKT') + g, and
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(22) Ln(FPP) - Ln(FPY) = By + B;(BRDY) + B,(MKTY) + g

where sugerscripts.z, 3 and 4 represent trading days two, three and four after
the Report releases. LPC from (17) and (18) are $3.00, $4.50 and $6.00 for
(20), (21) and (22) respective1y. This alternative is followed because the
dependent variabfes in (20) through (22) rebresent cumulat{ve price changes.
For example, the dependent variable in (20)‘represents the change in price
from the close of trade on the day of the Report release to the closing price
two irading déys later. Since prices are permitted to move by $1.50 per day,
_the effective cumulative twq-day'price Timit is $3.00 in this case. The
effective cumulative three-day anq four-day price limits are therefore $4.50
and $6.00, respecti#e]y. The indépendenf variables in (19) fhrough (22) are
identical. | |

‘ Parameter estimates of (20) throQgh (22) appear in Table 6 under the
columns for cumulative two-day, three-day and four-aay pricé changes. A
heteroscedastic error structure is not evident for any of the estimated
equations. Most of the coefficient éétimates for unanticipated changes in
,inventories are signfficant %or the cumulative two, three and four-day price-
change mode]s, as is the case for one-day price changes. .However, this does
not imply that prices confinue to adjust after day-one. A significant
cumulative price chahge may be thé result of a large and significant price
change on a single’day and small and insignificant price changes on the other
days in the summation. To determine if prices continue to adjust after the
first day following the ﬁeport, coefficient estimates between days must be

éompared.l A'significant change  in Bl'and/or B, between days for any given
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time-horizon may indicate that information is re-interpreted.in a systematic
fashion. |
_ As a formal test of the hypothesis that price patterns cannot be
predicted on days beyond the first day following release of the Hogs and. Pigs
Reports, likelihood-ratio tests are performed where B, and 8, in (20), (21)
and (22) are restficted to their estimated values in (19),‘(20)‘and (21),
respectively. The test results, presented {n the last three columns of Table
7, offer further evidence in support of the efficient markets hypothesis.
Test‘étatistiﬁs were insignificant beyond day one for four of the five time
horizons. .Predictable price patferns are indicated only for time-horizon 4
contracts. As shown by the test statistics, prices at this time horizon
continue to adjusf through the third day-f011pwing Report releases. _

The specific pattern of price movemehts for time-horizon‘4 contracts is
sdggested by the changing magnitude of~the estimated coefficients for this
horizon (row four, Table 6).- Since B, équals #1.485 for day'one, —0.948 for
day two and -0.801 for day three, an over-reaction price pattern’+is suggested
with respéct to unanticipated changeﬁlin breeding inventories. Because B, is

 equa] to :0,436 for day one énd increases ' to -0.713 for day three, an under-
reaction price pattern is indicated for unanticipated’changes in market
inventories. .The re]aﬁive]y large change in the magnitude of coefficients for
unanticipated breeding inventory changes suggests that over-reaction is the
dominant priée pattern for time-hori;on 4 contracts. Finally, the results do

not necessarily imply that a profitable trading strétegy could be developed to

exploit the apparent priée‘patterns. This is due to the existence of price
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limits and the high execution costs of trading in deferred futures contracts

(Thompson and Waller).

CONCLUDING COMMENTS

Live hog futures prices often react sharply after the release of USDA Hogs and
Pigs Reports. Stfong concerns about how efficient]y live hﬁg futures prices
react to those Reports have been raised by l%vestock producer groups. Under
the efficient markets hypothesis, live hqg,futures price changes after the
reIeage of Hog§'and Pigs Reports should only reflect unanticipated changes in
“hog inventories and no predi;tabTe price patterns should be found.

Using market survey data as a proxy for expected changes in breeding and
market hog inventories contained in quartér]y.USDA Hogs and P%gs Reports,

unanticipated changes in those figures are constructed. Therefore, expected

and unanticipated changes are clearly differentiated allowing for a direct

test of the efficient markets hypothesis in the live hog futures market.
After showing that the survey data have desirable properties of unbiasedness,
efficiency, and superior forecast performance, a direct test of the efficient
markets hypothesis is perfbrﬁed. Maximum 1ikelihood estimation of two-limit
tobit models is used to account for institutional price limits.

The results offer strong.support for the efficient markets hypothesis.
First, it is found that expected changes in Hogs and Pigs inventories are
incorporated into live hog futures prices before the release of the Reports,
and hence; the expected changes have no effect on price changes after the
release of the Reports. Second, live hog futures prices across the spectrum
of time react significantly and in the expected direction to uhanticipated

information. It is found that nearby contract prices are most responsive to




21

time-horizon approximating one hog production cycle are most responsive to

unanticipated breeding hog inventory changes. Third, predictable price

. pafterns beyond the first day following the release of Hogs and Pigs Reports
are not evident for four of the five contract time horizons examined in the
study. Pr1ces for one of the deferred contract time horizons adjust through
the third day fo]]ow1ng ‘Report releases. However, this does not imply that a
profitable trading strategy can be construeted to exploit the apparent price
pattern. The existence of price ]1m1ts and high execution costs of trading in

deferred Tive hog futures contracts are Tikely to preclude such a possibility.
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ENDNOTES
Prior to the June, 1982 USDA Hogs and Pigs Report, quarterly data were
based on.14 states. Therefore, in our sample, the first three
observations are based on 14-state data. To determine if this biased

the results, all estimations were re-estimated with the first three

observations deleted. The results were virtually identical indicating

that no substantial bias exists. Results presented are those of the

full sample period (28 observations).

These results are avajlable from the authors upon request.
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Table 1. Futures Contracts Used for Each Time Horizon.

Futures Contracts?

Quarterly Report

Time Horiidﬁu - Mafch June Sept. Dec.

1 : ' June Aug. - Dec. Feb.+
' (3) - (2) - 3) (2)-

July Oct. -Feb.+ Apr.+
(4) (4) (5) )

Oct.  Feb.+ Apr.+ July+
(7) (8) (N (7)

Feb.+ Apr.+ July+ Oct.+
(11) (10) (10) (10)

Apr.+ June+ Oct.+ Dec.+
(13) . (l2) . (13) (12)

A (+) indicates that the corresponding contract month is used .
for the yéar following the Hogs ana Pigs Reports. Numbers in

parentheses are the approximate number of months after the

Report release to the expiration of the futures contract.
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Table 2. Tests of the Unbiasedness of the Survey Data. .

Coefficient Estimates Summary Statistics® Hot B =0, B, =1

Rebort : 5 |
- Figure of: Bo B, Adj R® S.E. D-W F(2,26) M.S.”

Breeding -.908 .997 .82 3.15 1.95 1.152 .332
Hogs (.617) (.089) : :

Market 1332 .950 .92 2.00 2.09.  1.075 .356
Hogs (.392) (.054)

Note: Standard errors of the estimated coefficients are in parentheses.

°Adj R® = adjusted R%; S.E. = standard error; D-W = Durbin-Watson d.

®M.S. = marginal significance level.
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Table 3. Tests of the Efficiency of the Survey Data.

Coefficient Estimates Summary Statistics®

TeSt HO: Bl = 0

Report
~ Surprise in: B, By Adj R* S.E. D-W

F(1,27)

M.S.P

Breeding - =753 .025 -.04 2.51 1.59
Hogs - (.534) (.074)

Market © . .381 T -.052 -.01 2.02 2.07
Hogs (.417) (.060)

.118

.744

735

.398

Note: Standard errors of the estimated coefficients are.in parentheses.

°Adj R® = adjusted R®; S.E. = standard error; D-W = Durbin-Watson d.

bM.S. = marginal significance Tevel.
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Table 4. Tests of the Forecast Performance of the Survey Data.

Coefficient Estimates Summary Statistics® Forecast RMSEP

Report
Figure of: Bo B, B, - Adj R* S.E. D-W Auto Survey

Breeding -.498 . 1.231 -.616 72 3.69 1.57 3.23  3.17
Hogs ©(.807) (.169) (.163)

Market -.033 1.322 -.718 .81 2.93 1.65. 2.56  2.00
Hogs (.617) (.141) (.140)

Note: Standard errors of the estimated coeff%cients are in parentheses.

Adj R? = adjusted R%; S.E. = standard error; D-W = Durbin-Watson d.

PRMSE = root meéan square error.
‘Autoregressive model

dSurvey data
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Table 5. Tests of the Significance of Anticipated Informat1on On
Live-Hog Futures Price Changes One Day After Report Releases.”

Likelihood
: Ratio Test;
Coefficient Estimates Ho:B5=B,=0

Time -
Horizon B, = By By By B, Chi-SQ(2)

] 322 .-.357  =1.284" 256,  -.265 1:267
.884) 373)  (.657)  (.228)  (.240) :

.953 ,059"  -1.153 .210 -.211 . .620
.352) .602) (.802)  (.267) (.296)

735 - 501 -.630 114 -.101 .218
.264) .578) (.747) (.261) (.296)

5060 -1.4077  -.328 -.039 .048 .053
.755) .427)  (.504) (.189) (.206)

1.255°  -.791"  -.582  .033  -.0l6 .078
( 750)  (.362)  (.436)  (.176) . (.187)

Note: Standard errors of the estimated coefficients appear in

parentheses

%0ne and two asterisks represent s1gn1f1cance at the 5% and 1%

levels respectively.' One sided t-tests are performed for

coefficient estimates B, and'ﬁz.
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Table 6. aRésponée of Live-Hog Futures Prices to Unanticipated Information One, Two, Three and Four Days Affer-Report
Releases.” ' _ :

‘Coefficient Estimates for OneéDay and Cumulative Two, Three and Four-Day Models

- _ . " Cumulative Cumulative i ‘v_ Cumulative
One-Day Price Changes Two-Day Price Changeg' \ Three-Day Price changes Four-Day Price Changes

Time —

] .983 -.562" . -.903" 1.216 .564"° -.968"" 1.216 -.532°  -.884" 917 -.562 -.843
C(.7768)  (.320) J475) (.706) . (.281)  (.391) (.781)  (.307) .429) .926)  (.421). (.513)

631  -1.241"  -.819  1:457 817" -1.114° © .979  -.768"  -.998"  .954  -.750°  -1.170°
(1.335)  (.669)  (.774)  (.917)  (.340)  (.621)  (.762) (.282)  (.466) (1.033) (.446)  (.599)

575 -1.577"" ' -.473:  1.049  -.996"  -.592 915 -1.068"7  -.563 .466  -1.023  -.648
(1.133)  (.572) .674) (.551) -(.296)  (.373) (.586)  (.265) .359) .654)  (.298)  (.349)

623 -1.489" -.436  .955°  -.948" -.501  1.382" -.801" . -,713" 1.139" .-.859"  -.761"
(.818).  (.427)  (.434) (.460)  (.250) = (.333),  (.456)  (.226) .299)  (.492)  (.205)  (.274)

1.211 2796 -.560 617" -.862"" -.407 1.741" -.639"  -.529"  1.513"  -.626 -.608"
(.650)  (.319)  (.342) . (.409)  (.191)  (.286) (.486)  (.192) (1306)  (.525)  (.295) (.309)

I

Note: Standard errors of the estimated coefficients appear in parentheses.

‘?0ne and two asterisks represent significance at the 5% and 1% 1evé1s, respéctivel}. One sided t-tests are performed for

coefficient estimates B, and B,.
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Table 7. Likelihood Ratio Tests of the Response of Live Hog Futures Prices
to Unanticipated Information.®

Ho:By,B2  110:By,By(Day 2)=  H,:B,,B8,(Day 3)= H,y:B,,8,(Day 4)=
(Day 1)=0 B,,B8,(Day 1) B;,B,(Day 2) B,,B8,(Day 3)

Time- :
Horizon Chi-Square(2) = Chi-Square(2) Chi-Square(2) Chi-Square(2)

13.7837 - 2.334 .. 4.979 ' 1.984

11.414™ .323 2.841 475
14.161" 5.261 . 4.924 ‘ 4.263
15.889" 7.364° - 6.623" 1.213
11.961"  .335 | 3.912 .480

Note: One and two asterisks reﬁresents significance at the 5% and 1% levels,

respectively. ‘ ‘ o

For fhe day-one models, likelihood ratio’ tests are performed to determine if

B, and , ére jointly different from zero at significant levels. For the
_cumulative two, three and four-day models, likelihood ratio tests are

performed to determine if B, and 8, éfe_jointly different from estimated

parameter values from.one-da& and cumulative two and threé-day models,

respeﬁtivé]y.




