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FEEDER CATTLE CASH SETTLEMENT:
IMPACTS ON BASTS VARIABILITY IN SELECTED U.s. MARKETS
Donald R, Rich, Raymond M. Leuthold and

Michael A, Hudson»
Introduction
stable basig risk. From 1980-86 excessive basig risk is believed to have

reduced the effectiveness of the feeder cattle contract as a hedging mechanigy |
(Kenyon, 1988)

Performance was hindered because cash and futures Prices did not appropriately |

costs confronted by shorts. Uncertainty for longs originated from the risk of ;
being delivered upon at one of eleven possible delivery points and/or 3

basis movements for hedgers, and (2) restricted the basis from closing to
theoretical levels (CME, 1985B) .

The CME initiated 4 mandatory cash settlement system for the feeder

cattle contract in September 1986, The move from physical delivery to cash
settlement wag designed to:

(1) eliminate the uncertainties and disputes associated with the grading
of CME feeder deliveries; (2) eliminate the risk of & long Teceiving
delivery at an inconvenient delivery location and/or receiving an
undesirable type of feeder; (3) eliminate the costs incurred in making
or taking delivery on the contract; (4) eliminate the need for periodic
contract amendments Tegarding discounts for non-par grades, weights, and
1ocations...; and (5) reduce the basis variability for users of the

* Graduate Research Assistant, Department of Agricultural Economics, Virginia
Polytechnic Institute and State University, and Professor, Department of
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.sh settlement was expected to improve contract performance by
edging risk during the expiration months .’

nce exists that the influence of the settlement change on maturity
c may differ across space, sex, and between weight groups while still
asis variability. Kenyon (1988) found, in an investigation of the
Virginia cattle producers, that the introduction of cash settlement
mean basis levels and reduced basis variability, especially for
Elam (1988) developed a simulation model to measure the estimated

4 hedging risk due to cash settlement for Arkansas. He found hedging
herg ased with cash settlement, especially for heavier weight feeders and
re | s. Finally, Schroeder and Mintert (1988) used data from four cash

: d found results similar to Elam’'s (1988).

anig ;
' objective of this study is to build upon these previous works by

: ively examining basis risk. Basis risk (hedging risk) is analyzed
*ragg ars pre and two years post cash settlement. The analysis is

‘Neeg ed for 600 - 700 pound heifers and steers across 27 selected U.S.

' ocated in 20 different states (see table 1).2 Using weekly data
y-seven markets, basis variability for contracts with expiration
tely from January 1984 to August 1986 (BEFORE) is compared with variability
: acts from September 1986 through May 1988 (AFTER). Variability is
for the delivery months, then more specifically within the final

week of each expiration month. Three markets also are analyzed with
very month data to gain greater insight into short-run basis

y. Finally, to analyze basis’ variability in more detail relative to
location, and to isolate cash settlement’s impact on feeder cattle
egression models are estimated using monthly data.

it

5) §
for
] Empirical Models

lefj Models

ledging risk is defined here as the sample variance of the basis. Basis

d as:

; ZMX, - X)2 = VARIANCE (1)
18 n-1

equals 1 to n, n equals the number of observations in each time period
ither BEFORE or AFTER), X; denotes the difference between the cash and
price (basis) for the i™ observation, and X represents the mean basis
time period in question (BEFORE or AFTER). Based on this general

N, equation 1 can be used to explain the procedure employed for tests
hly, weekly, and daily basis variability.

irst, using weekly cash market data, basis variability is analyzed for
ire expiration month for each of the twenty-seven markets.?

lity was calculated only for the weeks in which prices were reported.

N in equation 1 varied slightly from market to market; if there were no
Prices, n equaled 92 BEFORE and 67 AFTER. Assuming cash settlement

ulated as the cash price minus the futures price. Thus, basis risk is
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had the desired impact, the AFTER variances were hypothesized to be smaller :
than the BEFORE variances. ;

Next, basis variability was examined for the final week of trading
within each expiration month for each of the twenty-seven markets. Under
physical delivery (BEFORE), contracts expired on the 20" of each delivery
month. Following the change in specifications (AFTER), contracts ceased
trading on the last Thursday of the contract month. Based on this, X in
equation 1 denotes the basis for the final week of trading. There were 21 |
contracts which expired during the BEFORE time period, and 15 during the AFTER|
time period (i.e., n=21 for BEFORE and n=15 for AFTER). Here again, hedging |
risk was hypothesized to be less for cash settled contracts than physically
delivered contracts.

To analyze short-run variability in more detail and to determine the
effects of averaging prices across time, daily basis volatility tests were
conducted. Daily cash prices for 600 - 700 pound feeders could be obtained !
only for steers from three markets: Oklahoma City, OK; Amarillo, TX; and Dodge
City, KS. For each of these markets, basis variability is calculated within |
each delivery month up to the final day of trading.* Since none of the
markets was active every day of each delivery month due to market thinness,
variability was only calculated for the days when prices were reported. Using
equation 1, X; signifies the basis for a particular day, and n represents the
number of days in each time period for which prices were reported. For Kansas
City, n equals 171 BEFORE and 134 AFTER; n equals 102 BEFORE and 85 AFTER for
Amarillo, and n equals 58 BEFORE and 66 AFTER for Dodge City. It is assumed
that some volatility is lost by averaging prices across time; consequently,
the reduction in daily basis variability is expected to be greater than in the
weekly or monthly analysis. '

All of the weekly cash market and future prices were obtained from the
CME Research Department. The daily cash market data for Oklahoma City,
Amarillo, and Dodge City were obtained from the annual Chicago Mercantile
Exchange Yearbook, 1984-1988.

Regression Model

For the monthly, weekly, and daily basis variability tests above it is
implicitly assumed that any differences between the two time periods could be
attributed solely to the introduction of cash settlement. To isolate the
impact of cash settlements on basis variability and to gain greater insight
into basis risk across space and between sex, a regression model was developed
and estimated.

Using ordinary least squares, the following model for delivery month
variance (i.e., the results presented in Table 2 and discussed below), is
estimated:

VAR = f(SEX, CS, L)
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iller

Variability is calculated as the

elivery month basis variability.
Basis is calculated as

ample variance of the basis (see equation 1).

g
er the cash price minus the futures price.
ry j
d if heifer, 1 if steer.
n
21 ¢ ash settlement, 0 if before cash settlement (September 1986), 1 if
e AFTER fter.
dging | .
ally discrete variable for location. The sample size consists of 27 cash
‘market terminals. Ll represents the first market, L2 the second and so
;on up to L27 as shown in Table II. 0 for all other markets. Market L27
‘he | is used as a base in the analysis.
ire
ned i There were a total of 106 observations; one pre and one post cash
| Dodge! ment for each sex for each of the twenty-seven markets.? Assuming cash
thin | ment has lessened uncertainty and eliminated delivery costs, cash
lement is hypothesized to have a negative sign; monthly basis variability
ss, i ld be lower under cash settlement. The dummy variable for sex is expected
Using Eve a positive sign -- Kenyon (1988) and Elam (1988) both found a greater
the jon in basis volatility for heifers than steers since the introduction
Kansas h settlement. The dummy variables for geographic location measure
R for § r basis risk differs among markets.
amed
ly, |
ln the’ Results
Table 2 presents the BEFORE and AFTER variances during the delivery
the th by sex, for each of the 27 markets analyzed. As expected, the variance
the basis generally decreased following the initiation of cash settlement.
! 147 of the 53 comparisons, basis variability declined with the initiation
bash-settled contracts. That is, hedging risk appears to have been reduced
percent of the cases. For the 47 observations in which volatility
ined, 36 of those were found to be significant at the 95 percent .
idence level; and, of these 36 significant observations, 22 were heifers.
inding is similar to Elam's (1988) and Kenyon's (1988) findings.
is Wever, as Kenyon (1988) argued, this may be a result of other economic
d be ables (e.g., increased demand for breeding stock) and not just the
uence of cash settlement influence. Sex differences are analyzed in more
ft ] i1 with the regression model presented below.
oped ]

Also interesting from these results is the geographic location of the

rvations in which the variance increased. Four of the six markets in

h basis variability increased are located in California. Of these, only
heifer and steer observations for the Shasta California Auctions were
ificantly different from zero. This may imply that the physical
acteristics of California feeders are quite different from other feeders,
hat California feeder cattle are subjected to economic influences quite

ue to that state.

The above results suggest that overall cash settlement has improved the
rformance of the feeder cattle contract. Furthermore, it may be inferred




from the enhanced basis stability that the settlement prices are accurately |
reflecting cash market values. i

Table 3 presents the results of the delivery week variance tests.
Conceptually, it would seem if basis variability has responded to cash
settlement as expected, not only the delivery month variance but also the 1
delivery week variance should be reduced. Interestingly, however, these .
empirical findings are not as strong or supportive of this hypothesis as thogg
just presented. b

Weekly basis variability declined in 44 of the 53 observations; for 24
of the 44 observations the change in variance was significantly different frog
zero at the 95 percent confidence level.® Analogous to the monthly results, #
of those observations that are statistically significant, more are for heiferg
(16) than for steers (8). Again this suggests that cash settlement has L
influenced heifer basis differently than steer basis. These results suggest, |
once again, that basis stability has improved since the initiation of cash
settlement. Although the results of these first two tests support cash
settlement, some intriguing differences still exist between their results. 1
For instance, for some of the observations basis variability increased during |
the delivery months and decreased during the delivery weeks, and for other i
observations the opposite occurred. This may indicate that different economic.
forces influence the basis during the weeks prior to delivery than those 1
forces at work during the expiration week.

Table 4 presents BEFORE and AFTER daily basis variability levels during
the delivery months for the steers from each of the three markets. Some
interesting differences can be observed between the cumulative monthly data
(Table 2) and the daily data within each delivery month (Table 4)., For
instance, only steers at Oklahoma City were statistically significant using
monthly data, versus all three markets being significant at the 99 percent
confidence level using daily data. Furthermore, when using monthly data the
steers at Amarillo revealed only a slight reduction in basis variability 1
following the introduction of cash settlement. Using daily data, the variance 3
of the basis has increased at Amarillo since the start of cash settlement,

From the evidence presented for these three markets, it is clear that
averaging prices across time can misrepresent the actual conditions hedgers
face on a given day and perhaps distort assessments of the impacts of cash
settlement. However, it may be misleading to attempt to draw any additional
conclusions based solely on outcome from these three markets. Except for
Amarillo steers where the results are somewhat conflicting, the maturity basis
variability tests using monthly, weekly, and daily data in general show that
hedging risk has decreased for most of the feeder cattle industry since the
cash settlement system was introduced.

Table 5 presents the regression results for models of delivery month
basis variability as a function of cash settlement, sex, and geographic
location. The Durbin-Watson statistic for the model suggests no first order
autocorrelation and the R-square reveals that a fairly high proportion of the
variation in basis risk is explained by this model. The sign of the cash
settlement coefficient is negative and statistically significant. That is,
the introduction of cash settlement has reduced basis risk.
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as a positive sign, but is not significant in this model. Although
s research has suggested that reduction in basis variability after
ment seems to favor heifers, the evidence presented here suggests
on in variability is not statistically linked to sex differences.

raphic location dummy variables provide mixed results as 16 signs

ve and 10 signs are positive. §ix location dummies are significant:
uctions, Oklahoma Auctions, Amarillo Auctions, Colorado Auctions,
inter Terminal, and Shasta Auctions. All of these markets, with the
of Virginia Auctions, are located in highly concentrated areas of
ttle production. This may imply a correlation between market volume
variability levels. It is not clear to what to attribute the

market discrepancy.

Summary

der cattle cash-futures price spreads were investigated from 1984-
27 selected U.S. markets to ascertain the impact of cash settlement
variability. The results of the monthly, weekly, and daily analyses
. that cash settlement has had a major influence on the feeder cattle
¥y -- basis variability has in general been reduced by the cash

ent system.

e findings suggest that cash settlement is working as expected during
periods. With the elimination of delivery costs and the

nties of making and/or taking delivery, contract performance has

ed with the change in liquidation pProcedures as measured by the

ion in basis variability. In addition, the evidence of enhanced

ty of delivery week basis suggests that cash settlement has improved
nvergence (or at least the steadiness of convergence) of cash and

fes prices at contract expiration. Moreover, it may be inferred from the
ed contract performance that the settlement prices are more accurately
ing cash market values. Most importantly, the reduction of basis
bility found in most of the 27 markets analyzed implies that cash

ement has reduced hedging risk for most of the feeder cattle industry.
nly notable exceptions are California markets.

U

w

—
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Table 1

Feeder Cattle Cash Markets Included in Sample

Cash Market Location
Alabama Auetlons . ....q:v.ammmeene ey Montgomery, AL
Aar i1 le AGCEIOBE v oo v o w5 o wmmissmars v 6 Amarillo, TX
AtKansas AICEIONE ..vvisvssammammasinsys Little Rock, AR
Clovie AIcEioNg ooiiiiiesvanin SR E Clovis, NM
Colorado Auctions ..................... Greeley, CO
Georgla Auctlons ......... . cvecaevemnreas Thomasville, GA
T11i0058 DITECE wvvwvivsinnvvmmmmesssss Springfield, IL
Jowa- - AUCtions -, .viwve ev v e T esy 5 v Des Moines, IA
Iowa - S. Minnesota Direct ............ Des Moines, IA
Kansas City Termimal .................. Kansas City, MO g
Kentucky Direct .............ccvivn.. Louisville, KY |
Lexington Auctions ..........cevvvvnenn Lexington, KY ‘
Louisville Auctions ...........c.cvivuuunn Louisville, KY
McKinley-Winter Terminal .............. Dodge City, KS
N. -38n Josguin DAirect .....evoscdouauss Stockton, CA
Oklahoma City Auctions ................ Oklahoma City, OK
S. St. Jomdeph TermInal .....oeeeevasvss S. St. Joseph, MO
S. St POl 'TeTWINAY . :..:savmmsacnes s S. St. Paul, MN
Shasta KiCCIONS ...iiissinnavomedsissss Shasta, CA
Sioux City Terminal ................... Sioux City, IA
Sioux Falls Terminal .................. Sioux Falls, SD
South Carolina Auctions ............... Columbia, SC
Springfiald Avctions ......saoneesesass Springfield, MO
Tennessee Auctions .................... Nashville, TN

(I Nirpinia Kuctions . ..:.:scomausen s Richmond, VA

'! Washington-Oregon Direct .............. Moses Lake, WA y

West Fargo Terminal ................... West Fargo, ND
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Table 2

£

Heifers Steers

Before After Before After

C.§5.% C.s. C.S. C.5,
wa-S. Minnesota Direct 5,55 3.46" 3.62 5.18
sas City Terminal 7.15 3.012 7.33 4,431
ntucky Direct 10.58 3.2%° 6.92 3.63%
xington Auctions 10.67 4.10% 6.95 5.05
uisville Auctions 12.26 3.50° 6.61 3..81!
Carolina Auctions 14.33 6.092 6.68 8.24
5?. St. Paul Terminal 7.92 3.182 8.22 3.092
§Si0ux Gity Terminal 711 2,212 5.02 4.20
o Falle Terminal 5.14 2.10? 5.19 2.842
nnessee Auctions 9.01 4,192 6.30 4.71

irginia Auctions 6.95 6.712 15.11 13.0
ﬁash-Oregon Direct 6.67 5.44 8.73 4.96'
Oklahoma City Auctions 3.02 1.35% 3.16 2.08"

¢ Amarillo Auctions 3.89 1.972 2.40 2.22
i:COIOrado Auctions 3.28 0.892 4.76 2.092
b Mckinley-winter Tern, 2.9 2.25 2.49 2.45
é Alabama Auctions 7,25 3.422 4,96 3.54
4 Arkansas Auctions 2.79% 4.18 1.882




Table 2 Continued

L19.
L20.
L21.
1232,
L23.
L24.
L25.
L26.

L27.

Clovis Auctions

West Fargo Terminal
Georgia Auctions
Illinois Direct

Iowa Auctions

Shasta Auctions
Springfield Auctions
S. St. Joseph Terminal

N. San Joaquin Direct

5.09

.27

NA

8.89

6.77

4.68

7.3k

6.17

3:.33

2.50°
1.572
NA
3,752
2.772
7.97<1>
1.982
1.612

5.41

4.06 3
4.72 2
7.44 4,
9.17 6.
.37 25
6.30 19.
6.79 D
7.15 2
5.51 7

NA signifies the cash Prices were not reported.

%C.S. = Cash Settlement.

1Variance decreased after cash settlement and was
percent confidence level.

2Variance decreased after cash set

percent confidence level.

“"Variance increased after cash

percent confidence level.

“®Variance increased after cash s

percent confidence level,

significant at the 95

tlement and was significant at the 99

settlement and was significant at the 95

ettlement and was significant at the 99




74 tlement for 600 - 700 Pound Feeder Cattle from 1/84 to 5/88

821
Heifers Steers
617 Before After Before After
£.5.n C.S. 6.5, C.8:
041

202 a-S. Minnesota Direct 7.64 3.31 4.20 6.78
o as City Terminal 8.60 2.58' 8.47 4.83
4 tucky Direct 14.06 4.71 10.86 3.81'
02 ington Auctions 15.57 6.05' 10.10 6.71
L suisville Auctions 17.14 4. 5% 11.38 3.8
FCarolina Auctions 18.36 4.832 11.39 3.72"
_St. Paul Terminal 11.16 3.54! ~ 10.67 5.40
oux City Terminal 6.34 1.71% 4.90 4.28
ioux Falls Terminal 5.18 4.21 5.00 5.03
énnessee Auctions 12.81 4.83" 9.41 10.28
irginia Auctions 23.33 5.782 18.39 10.33
ash-Oregon Direct 10.25 7.44 9.37 8.1
Oklahoma City Auctions  3.84 1.87 $3.50 1.69
Amarillo Auctions 4.61 2.69 2.81 3.05
.Colorado Auctions 4.20 1.01% 5.52 2.25!
McKinley-Winter Term. 3.93 3.63 2.26 3.9
Alabama Auctions 9.52 3.96' 6.37 1.95

. Arkansas Auctions 8.68 3.81 6.22 3.90
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Table 3 Continued

L19. Clovis Auctions 1.84 1.37 330
L20. West Fargo Terminal 7.22 1.286% b4.46
L21. Georgia Auctions NA NA 11.24
L22. 1Illinois Direct 12.73 4.06' 13.06
| £23. Towa Auctisns ) 9.40 3.41" 8.25
ﬁ L24. Shasta Auctions 6.85 9.41 5.53
| L25. Springfield Auctions 9.07 2.442 9.20
L26. s. st. Joseph Temiﬁal 7.61 1.77% 8.40
L27. N. San Joaquin Direct 7.94 3.97 6.88

NA signifies the cash prices were not reported,

%C.S. = Cash Settlement,

Wariance decreased after cash settlement and was significant at the 95
percent confidence level.
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Table 4

ily Basis Variability Results Pre and Post Cash Settlement
700 Pound Feeder Steers for the Delivery Months from 1/84 to 5/88

Feeder Steers

Before After
c-5." £.8,
ighomé City Auctions 5.85 1.531
illo Auctions 1.64 3. 57<1>
nley-Winter Terminal (Dodge City, KS) 4.30 3.52"

aily basis variability was calculated during the delivery months up to
day of trading.

ash Settlement

decreased after cash settlement and was significant at the 99
onfidence level.

ance increased after cash settlement and was significant at the 99
confidence level.
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Table 5

Results of Regressing Monthly Feeder
Cattle Basis on Independent Variables, 1984-1988

Variable Estimated Standard

Name Coefficient Error

Cash Settlement (equals 1 if C.S.®%) -2.542 0.43

Sex (equals 1 if steer) 0.14 0.42

L1) Iowa-S. Minn. Direct “F.41 1.55

L2) Kansas City Terminal -0.39 1.55

L3) Kentucky Direct 0.22 1.55

L4)  Lexington Auctions 0.93 1.55

L5) Louisville Auctions 0.68 1.55

16) S. Carolina Auctions 2.97 1.55

L7) S. St. Paul Terminal -0.26 1.55

L8)  Sioux City Terminal «1.22 1 .55

19) Sioux Falls Terminal -2.04 1.55

L10) Tennessee Auctions 0.20 1.55

1 L1l) Virginia Auctions 7.082 1.55

f L12) Wash-Oregon Direct 0.58 1.55

L13) Oklahoma City Auctions . -3.47" 1.55

L14) Amarillo Auctions -3.25" 1.5%

| L15) Colorado Auctions -3.13? 1.55

r L16) McKinley-Winter Terminal -3.121 1.55

( L17) Alabama Auctions -1.07 1.55

. L18) Arkansas Auctions =227 1.55

( L19) Clovis Auctions -1.99 1.55

i L20) West Fargo Terminal -2.27 1.55

L21) Georgia Auctions ' 0.09 0.04

L22) 1Illinois Direct : 1.09 1.55

L23) 1Iowa Auctions -1.58 1.55%

! L24) Shasta Auctions 3.621 1.55

ﬁ L25) Springfield Auctions -0.51 1.55

ﬁ L26) §., St. Joseph Terminal -1.41 1.55

I Constant T.21% 1.13
I R-square = .67 Adj. R-square = .55 Durbin-Watson = 1.82

il ®C.S. = Cash Settlement

| 1Significantly different from zero at the 95 percent confidence level (2-sided
i test).

i

#i 2Significantly different from zero at the 99 percent confidence level (2-sided
| test).
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ENDNOTES

%’91937), Kahl, Hudson, Ward (1989), and others point out that for
lement to be effective, the settlement price must be free of

ions and accurately depict cash market prices. To improve pricing
. the settlement price must be determined by cash market demand and
nditions, representing current cash market commodity wvalue. This

rbitrage opportunities, and chances for misrepresentation.

) - 700 pound cattle are analyzed because "the majority feeder cattle
iare placed... [for] animals weighing more than 600 pounds” (Elam,

51). Also, price data for this range are more consistent and more
.available.

e eight trading months for the feeder cattle futures contract:
March, April, May, August, September, October, and November.

d before, the final trading day changed with the change in settlement
res.

observations (rather than 108) result from only steer prices being
‘ted for Georgia Auctions, Thomasville, GA.
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