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The Effects of Mad Cow Disease on U.S.
Live Cattle Futures Price

Newton N. Paiva

Due to red meat consumption, bovine spongiform encephalopathy (BSE) disease has been
a major human health concern since its discovery in 1986. An event study approach was
applied to determine the impact of BSE official events that occurred in the United Kingdom
on U.S. live cattle futures prices. When abnormal returns were aggregated during the
course of the events, the price series were adversely affected, mainly after the event day.
This suggests that market reaction was dissipated quickly and that no leakage of infor-

mation occurred prior to the event.
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Live cattle futures prices are driven by factors
that can, or have the potential to, influence
supply and demand of red meat. Concerns
about the safety of red meat for humans may
play a major role on the demand side. This
might cause live cattle futures prices to deviate
from the historical price pattern during the pe-
riod in which a health event is in evidence.
Several studies have investigated the im-
pact of a specific health hazard, linked to red
meat consumption, on live cattle futures pric-
es. Kinnucan et al., studying the effects of
health information and generic advertising on
U.S. meat demand, suggested that meat con-
sumption patterns are influenced by relative
prices, total meat expenditures, and health in-
formation with no evidence on advertising ef-
fects. A similar study done by Capps and
Schmitz confirmed that health concerns related
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to cholesterol could be recognized as a non-
price factor that may have reduced meat con-
sumption over the long term. McKenzie and
Thomsen, analyzing effects of U.S. Depart-
ment of Agriculture (USDA) Escherichia coli
O157:H7 recalls on wholesale and farm beef
prices, found that the recalls reflected in ad-
verse boneless beef price movements had little
impact on the price of other wholesale beef
and little, if any, impact on live cattle futures
prices.

Since 1986, a major health concern that has
been observed in the United Kingdom, and
then throughout the world, is bovine spongi-
form encephalopathy ([BSE] mad cow dis-
ease) and its linkage to human Creutzfeldt-Ja-
kob disease (CID) due to the consumption of
red meat. Since then, the world has been no-
tified of the development of these fatal diseas-
es in the United Kingdom and further out-
breaks in other countries. Using similar
approaches to the studies cited above, the ob-
jective of this study was to examine the im-
pacts of official events related to the BSE cas-
es that occurred in the United Kingdom on
U.S. live cattle futures prices.
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The BSE Story

BSE is a relatively new disease in cattle. It
was first recognized in the United Kingdom
and defined in November 1986 as transmissi-
ble spongiform encephalopathy (TSE). During
the next few years, the epidemic grew consid-
erably and affected all parts of the country to
different degrees. BSE occurs in adult animals
of both sexes, typically in 4 and 5 year olds.
It is a neurologic disease involving pro-
nounced changes in mental state and abnor-
malities in posture, movement, and sensation.
The clinical disease usually lasts several
weeks and is progressive and fatal (The BSE
Inquiry: The Report).

Summary of Most Significant BSE Events
(The BSE Inquiry: The Report)

November 1986

Pathologists at the Central Vet Laboratory
(CVL) identify degenerative changes in brain
samples of diseased cattle similar to scrapie-
infected sheep brain. Scrapie is another type
of TSE that has been endemic in the sheep
population of the United Kingdom for nearly
200 years.

May 1987

The same pathology was confirmed in four
different herds, but no publicity was given to
the event, even within the CVL.

December 15, 1987

Ninety-five cases were confirmed on 87 dif-
ferent farms. The offal of scrapie-infected
sheep was confirmed to be the main cause of
the disease.

February 24, 1988

BSE was made a notifiable disease.
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May 18, 1988

Prohibition was made on feeding ruminant
protein to ruminants (The Ruminant Feed Ban,
which was introduced on June 14, 1988).

June 21, 1988

The compulsory slaughter of animals showing
symptoms of BSE began.

January 13, 1989

By this date, 2,296 cases of BSE had been
confirmed on 1,742 farms.

February 9, 1989

An advisory was given to manufacturers of
baby foods not to include ruminant offals in
their products.

July 28, 1989

The European Union banned the export of
U.K. cattle born before July 1988 and of the
offspring of affected females.

November 13, 1989

Specified bovine offal (SBO) was banned for
use in human food.

March 1, 1990

The European Union restricted U.K. exports
of live cattle to those younger than 6 months.

March 27, 1990

The U.K. government announced the first case
of the disease in cattle that had been born after
the bans (BABs). The likely source of infec-
tion of the early BABs was thought to be ru-
minant feed in which ruminant protein had
been incorporated before the bans. Cross-con-
tamination of feeds was also considered.
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May 10, 1990

An announcement was made that a Siamese
cat had died of a spongiform encephalopathy.
This was considered the first case of feline
spongiform encephalopathy. The case resulted
in a rash of media comment, speculating on
the likelihood of human infection.

June 8, 1990

European Union Council Ministers agreed that
bone-in-beef products exported from the Unit-
ed Kingdom must come from holdings where
BSE had not been confirmed in the previous
2 years, while boneless beef was required to
have obvious nervous and lymphatic tissues
removed.

September 24, 1990

A pig inoculated with BSE-infected brain tis-
sue succumbed to the disease. An advisement
was made that SBOs should not be fed to any
animals.

July 14, 1993
The 100,000th case of BSE was confirmed.
July 27, 1994

The European Union commission decided that
existing restrictions on the exports of U.K.
beef a) should be replaced with a ban on the
export of bone-in-beef products except for cat-
tle that had not been on holdings in which
BSE had been confirmed in the previous 6
years, and that b) cattle that had been on such
holdings in that time should not be exported
unless they had been deboned with the adher-
ent tissues removed.

April 1, 1995

A new national Meat and Hygiene Service
was created.
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March 20, 1996

The government announced the likelihood that
recent cases of CJD in young people had re-
sulted from exposure to BSE before 1989.

By this time, 160,000 infected and 30,000
suspected heads had been slaughtered. Since
this last date, the U.K. government has not
reported any other event in relation to the BSE
cases.

Methodology

Standard event study methods were applied to
quantify the impacts of BSE-related events on
live cattle futures prices, using procedures
similar to those of McKenzie and Thomsen to
analyze the effects of USDA E. coli O157:H7
on wholesale and farm beef prices. The anal-
ysis was based on the observed prices for the
18 days surrounding each event. Live cattle
futures prices were collected for the April and
October contracts from the Chicago Mercan-
tile Exchange by Prophet Information Servic-
es. The interval of 18 days was divided into
two periods, described as the normal period
and the event period. Three normal periods
and three event periods were used for each
event to increase the accuracy of the analysis.
The arrangement of the periods is illustrated
in Figure 1.

Normal periods used in this study corre-
spond to the 8 days within the interval (7, T)
as: (—12, =-5), (-10, —3), and (-8, —1),
where 7 is the first day and 7, is the last day
of the normal period. The event period is de-
scribed as the (75, + 1, ¢t = 5) interval. In this
case, the number of days for each of the event
periods will vary according to the correspond-
ing normal period. First, daily returns for each
day in the price series are calculated as:

(1) R, = In(P,/P, ) X 100,

where i refers to the ith BSE event, and P, is
the observed daily price (settlement price of
each day in the live cattle futures price). Nor-
mal returns (R,), which would be expected to
occur in the absence of the event, are then
calculated as the arithmetic mean of R,, during
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Normal Period Event Period
| | | | |
I I | [ [
T Tz Ta+ Event Day t=5
t=0
Normal Periods and Event Periods Used in the Study:
Normal Periods Event Periods
Ti=-12to To=-5 To+1=-4tot=5
T=-10to T,=-3 T,+1=-2tot=5
Ti=-08to To=-1 Ta+1=0tot=5
Figure 1. Timeline for the Normal and Event Periods

the 8-day normal period (7, to 7). Abnormal
returns, the difference between the actual re-
turn (daily return in the event period) and the
normal return, are measured for the ith event
on each day in the event time for each BSE
event as:

(2) AR, =R, — R.
These abnormal returns are then averaged
across the N BSE events in the sample to ob-
tain the mean abnormal return for each day in
the event time:

(3) AR =

To determine the total reaction of a price
series to the BSE case, we aggregate the ab-
normal returns over time into a cumulative ab-
normal return (CAR) measure:

(4) CAR,,, = AR,
=1

CAR(T,, 7,) reflects the total impact of an
event during any given T, to T, interval, where
T, + 1 <t <1, <S5, Thus, CAR accounts
for the possibility that the impact of the BSE
events can occur for more than 1 day. This

method can account for the possibility of in-
formation leakage prior to the official an-
nouncement date. When CAR is negative, the
BSE events are assumed to have a negative
impact on the live cattle futures prices during
the period studied.

The hypothesis:

H, CAR.. =0

<0

T2

H,: CAR

can be tested using the parametric test statistic
(Z,).

CAR,., .,
o) Zp=—7F—"-
2
where
"
> (AR, — AR)?
s = L
7
1 &2
AR==D AR
8 =T
I N
AR = =73 AR
t N ; i

The standard deviation (s7?) is calculated for
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Table 1. Abnormal Returns and Test Statistics for the t = —12 to t = —5 Normal Period

April Contract

October Contract

Abnormal Abnormal
Event Day Returns Z, Test Statistic Returns Z, Test Statistic
—4 —0.0643 —0.3354 -0.1774 —1.0604
=3 0.2118 1.1043 0.2026 12112
=2 0.0562 0.2932 —0.1059 -0.6329
=i 0.1905 0.9931 0.0403 0.2407
0 —0.0457 —0.2383 —0.0884 —0.5285
1 —0.1764 —0.9195 —0.2410 —1.4406*
2 0.1844 0.9617 —0.0427 —0.2551
3 —0.2183 —1.1384 0.0374 0.2239
- 0.0658 0.3433 0.2630 1.5724
5 —0.0447 —0.2331 —0.0102 —0.0611

Note: Single asterisks (*) denote significance at the 10% level.

the normal period, where AR’, and AR’ are
the abnormal return and the mean abnormal
return for the normal period, respectively. If
the interval CAR(T,, 7,) consists of 2 days,
then:

Table 2. Significant Cumulative Abnormal
Returns (CAR) and Test Statistics for the April
Live Cattle Futures Contract Price Series

Normal Interval

Period (71> T2) CAR Z, Test
=10;-—3 0,5 —0.1503 —4.63]1 ] #**
—=10,:—3 0,4 —-0.1197 —=3()732%%*
=10, =3 0.3 —0.1996 —4.0999%#:*
—10;—3 0,1 —0.1939 —1.9910%*
—=10;:=3 Loy —=0.1187 —3.0472%%%
—10,—3 1, 4 —0.0881 —1.8089%**
=10, =3 1.3 —0.1680 —2.5877H%%
-10, =3 3.5 —0.1550 —2.3865%**
-8, —1 0,5 —0.3590 —10.3741*%*
-8, —1 0, 4 —0.2936 —7.0702%%*
—8, —1 0,3 —0.3388 — 65257 4%
—8. —1 0,2 —0.0997 —1.4409*
-8, -1 0,1 —0.2635 —2.5376%%F
-8, —1 —-0.2926 —7.0459%#*
-8, —1 1.4 -0.2272 —4.3768%**
=8.—1 1.3 —-0.2724 —3.0348%#*
=8 —1 2.5 —0.0956 —1.8408**
-8, —1 3.5 —0.2593 —3.746]1 ***
=8, <1 3,4 -0.1939 —1.8674%%*

Note: Single, double, and triple asterisks (*) denote sig-
nificance at the 10%, 5%, and 1% levels, respectively
(two-tailed test).

6) D s2=2Xs2

Under the null hypothesis, Z, follows a unit
normal distribution as the number of events
becomes large. When 7, = 7, = t, CAR(7,, 7,)
= AR,. Hence, Z, can be used to test the sig-
nificance of AR,

Results

Table 1 describes the average abnormal returns
and the Z, test statistics for each day of the
event periods that are based on the (—12, —5)
normal period for both April and October live
cattle futures contracts. Analyzing these spe-
cific data, we can conclude that significant im-
pacts of the BSE events on live cattle futures
prices are observed only on the first day after
the event for the October contract. Although
the average abnormal returns are negative for
both contracts on the event day (¢ = 0), none
of them are statistically significant. Hence,
there is little evidence to affirm that the price
series analyzed that was based on the (—12,
—5) normal period was negatively affected by
BSE cases.

The negatively significant CAR measure-
ments and their respective test statistic (Z,) are
expressed in Table 2 for the April contract
price series. CAR indicates an aggregation of
the average abnormal returns for several days
in the event period (interval) for each normal
period studied: (—12, —5), (—10, —3), and
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Table 3. Significant Cumulative Abnormal
Returns (CAR) and Test Statistics for the Oc-
tober Live Cattle Futures Contract Price Series

Normal
Period Interval CAR Z, Test
-12, -5 1, 1 —0.2410 1.4406%
—10, =3 —2.3 —0.2087  —B.0754%%*
—10, =3 =2.2 —-0.2781 —B8.9655%**
—10, =3 =g 1 —0.2673  —6.8950%**
—-10, =3 ~1,.3 —0.1348  —4.3454%%*
—-10, -3 —1,2 —0.2041 —5.2652%%x
—10, -3 -1, 1 —=0.1934  —3.7408%*%%*
-10, =3 0,3 —0.2070  —5.3379%**
—10, -3 0.2 —0.2763 —5.3450%*%*
—10, =3 0,1 —0.2656  —3.4246%%*
—10, =3 1,:3 —0.1505 —2.9106%%*
=10,~=3 1,2 —0.2198  —2.8348%%%*
-10, =3 I, 1 —0.2091 —1.3480%
-8, —1 0.3 —0.1432  —3.9147%**
-8, —1 0,2 —0.2285 —4.6848%**
-8, —1 0,1 —0.2337 —3.194 ] %%*
-8, —1 1,3 —0.1027 —2.1046%*
-8, —1 1, 2 —0.1880 —2.5689%**
-8, —1 1,1 —0.1931 —1.3199*

Note: Single, double, and triple asterisks (*) denote sig-
nificance at the 10%, 5%, and 1% levels, respectively
(two-tailed test).

(—8, —1). This measurement can determine
any significant impact of an event on a price
series if the market reaction is dissipated. In
this case, there were no significant negative
values for CAR during the event period that
was based on the (—12, —5) normal period.
However, there is strong evidence to support
the impact of the BSE events on the April live
cattle futures prices during the intervals before
and after the event day that were based on the
(—10, —3) and (—8, —1) normal periods.

Table 3 expresses the CAR and Z, test sta-
tistics for the October live cattle futures con-
tract. As noted in the April contract, negative
and significant CAR values for the October
price series also present strong evidence to
support a negative effect of the BSE case on
the live cattle futures prices during intervals
before and after the event day. For the (—12,
—5) normal period, only the (I, 1) interval
demonstrated a significant impact of BSE
events.
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Overall, the CAR and Z, values support a
significant negative impact of BSE events on
the April and October live cattle price series
for intervals corresponding to event periods
that were based on (—10, —3) and (—8, —1)
normal periods, but these values provide little
or no evidence for intervals corresponding to
the event period that was based on the (—12,
—5) normal period. These results lead to an
analysis that is based on the time frame of the
intervals studied. The normal period (—12,
—5) and its event period (—4, 5) correspond
to intervals with the largest number of days
prior to the event date (Figure 1). Therefore,
any impact of the BSE cases in the United
Kingdom on the U.S. April and October live
cattle futures prices cannot be identified, even
in a short period prior to the event day. That
is, there is no reason to support any leakage
of information or any response from the mar-
ket before the event day. The geographic dis-
tance of the event place and the market ana-
lyzed in the study may have contributed to this
latter statement. On the other hand, when the
price series were analyzed using intervals
closer to the event day, there is strong evi-
dence of a negative impact of the BSE events
on live cattle prices.

Implications

The BSE situation in the United Kingdom ad-
versely affected U.S. April and October live
cattle futures prices during the course of the
event. The price series were mainly affected
after the event day, showing little evidence of
a negative impact before that date. The nega-
tive impact of a public health concern on an
agriculture commodity price found in this
study is similar to that found in previous
works on a related topic.
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