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Factor Price Disparity and Retained
Ownership of Feeder Cattle: An Application of
Feedlot and Carcass Performance Data to
Farm-Level Decision Making

Brad J, White, John D. Anderson, W, Blair McKinley, and Jane Parish

Tn tlus study, we used farm-level data from 8 university feed-out program to cvaluate how
the value of feeder cattle ultimately renlized throngh fmishing and grid pricing differs from
their market value a1 public suction. Consistent with the theory of factor price disparity,
results indicate that significant sk prermuums exist 1n the feeder eaitle market., Producers of
cattle with known feedlot performance. carcass potentiel, or both might be beuer off
retaining ownership of thelr calves or marketing them i 3 way that communicates the
information that is koown about their pedential perlormanes directly to the boyer,

Kep Worde factor price disparnty, fesder cattle, grid pricing

JEL Classificatinos: Q11, 12, 013

Value-based marketing of fed cattle {or grid
pricing) is 8 systermn in which price iz de-
termined for an individual carcass op the basis
af its gquality grade, yield grade, and other
relevant carcass merits. It represents an
alternative to the traditional system of pricing
cattle on an average basts (e, in which all
cattie in & given sale iot receive the same price
per unit). The development of value-based
marketing systems became the focus of much
industry attention in the early 1990s. In the
latz 19805, mn Value-Based Marketing Task
Force was assetnbled under the auspices of the
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Science; and assistant exlension professor, Depart-
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Beef Industry Couneil (Savell and Cross), The
Task Force issued a report in 1220 oudining
a number of copsensus points representing key
industry objectives and priorty arcas for
reseprch (National Cattlemnen’s Association).
Ome of these consensns peinis was that the
industry should move toward vahling caftle an
at individual carcass basiz as opposed to the
predeminant average live price basis,

One of the perceived problems in the beef
industry noted by the Task Force was a lack
of dlear economic signals between different
levels of the supply chain (Cross and Savelld,
Value-based marketing was seen as a wey of
remedying this situation. Subsequent to the
release of the Task Force report, value-based
marketing (and related topics) became the
foeug of a great deal of industry and university
research. Ower the last 15 years. considerable
literature on grid pricing has developed, Many
of these studics compare fed ecattle vaiue under
grid pricing to value under average pricing on
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either a live or dressed basis (e.g., Anderson
and Zenll; Feuz; Feuz, Fausti, and Wapner,
1003: Schroeder and Graff), Much of the
current literature on grid priciog addresses
pricing efficiency at the fed cattle market lavel,
exploring how price signals wnder grid pricing
differ from those under averapge pricing and
investigating the implications of thiz lor fed
eattle producers. Litle work has besn done in
exploring the mplication of grid prcing on
producers at other levels of the supply chain.

The ohjegtive of this paper is to evaluate
differences in price signalz between mrid
pricing and average pricing upstream from
the fed cattle market—specifically, at the level
of the feeder calf producer. Specific objectives
are twofold, First, naing farm-level data from
a university feed-out program,. we will corn-
pare the market value of feeder cattle to their
expected value as an input inio a finishing/grid
pricing program. This comparison will dem-
onsirate how feed-out program data can be
used by participating producers in evaluating
future retained ownership decisions. Second,
this research will illustrate the mapnitude of
farm-level differences in both the level and
variability of gpod pricing returns. Such
differences highlight the usefulness of having
farm-specific information for use in evaluating
marketing glternatives.

This research represents a unique contri-
bution to the literature in a couple of respects.
Tirst, little work has been done an hew grid
pricing affects markel signals upstream from
the fed cattle merket. In doing thia, this
rezearcll provides not only & wseful addition
to pricing effictency literature but also gen-
erates insights that could be useful to produoc-
ers making retained ownership decisions.
Second, the use of individual farm-level data
to define grid pricing return distributions is
gsomewhat novel, Results oblained [rom this
approach provide an important caveat to the
generalization of results of previous grid
pricing stodics. Finally, this research demen-
strates the usefulness of undversity feed-out
program data to marketing decision making.
Over the past 15 years, many universities have
developed feed-out programs to provide pro-
ducers with information on the feediet and

carcass performance of their cattle, These data
bave been used extensively to address pro-
duction managemment izsues; however, the
application of these data to farm-level mar-
keting decisions is rather unique,

Ecview of Current Literature

The effect of both price and production risk
on both production and marketing decizions
of cowfcall producers has been fairly widely
studied in the Tterature. Radriguez and Taylor
use stochastic dynamic programming to com-
pare the certainty equivalents of alternative
stockmg densities and marketing plana for
Colarado stocker cattle. Similarly, Lambert
used a stochastic linear programming medel
to investigate optimal rates of gain for calves
backgrounded on harvested feed and to de-
termine optimal tioung of sales for back-
grounded calves, Although hboth of these
studies explore the effect of price, production
risk, or both on the rtetained ownership
decision, oeither considers any produciion
phase bevond the backgrounding of feeder
calves,

Gebremeskel and Shumway develop a line-
ar programming model to estimate expected
valug—mean absolute deviation efficient farm
plana covernng forage svstem, herd size,
calving season, and feeder call marketing
plan. Their mode] includes the sale of finished
calves as one marketing alternative. Whitson,
Barry, and Lacewell alseo quantify the risk
agsociated with retamed ownership, compar-
ing the level and variability of returns from
g number of alternative marketing strategies,
including the sale of finished cattle,

Although all of these studies address, in
some fashion, the effect of risk on optimal
feeder cattle marketing decizions, ali predate
the common use of formal grid pricing
arranpements, Therefore, even stadies consid-
ering the option of finishing cattle do not
incorporate production risks associated with
carcass performance, nor da they incorporate
price risks vnder god pricing. Moreover, the
issue of pticing efficiency, in either fed carttle
or feeder cattle markets, is well beyond the
scope of any of these studies, although the
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mability of the traditioonal ve-weight market-
ing =ystem to effectively tramsmit market
gignals alopg the supply chain has been
disengsed elscwhere in the Hterature (Faust,
Feue, and Wagner).

The effort to establish & pricing system for
fed cattle that is more copsistent with consum-
er preferences has led to the evolution of valne-
based pricing methods for fed cattle. Schroeder
ct al. performed 2 survey of cattle feeders to
evaluate the pagt, current, apd predicted futurs
marketing methods for {ed cattle. They found
that god zales accounted for 15666 of tatal
marketing in 1996, and thew survey results
suppgested that grid sales would account for
around 60% of total marketing by 2008,
Actual data oo grid sales indicate that such
sales remain considerably lower than this
egtimale.' Still, the availability of alterpative
pricing methods represents a fondamental shift
in valunation procedures for fed cattle, poten-
tially affecting all levels of the beef industry.

From an individual producer’s perspective,
differences betwesp marketing methods for
fed cattle should be understood and evaluated
nat only to permit an informed decision
regarding the sale of finighed animals but alza
to evaiuate the effect of evolving fed cartle
pricing artangements on the value of fesder
catlie. A considerable literature has developed
over the past decade ipvesiigating grid pricing
systems. The differences between prid and live-
weight pricing structures can be discussed in

11t is rather difficult Lo pet 3 preciss handle on the
extent of grid pricing with the wse of pnblc data,
USDA Agriculturs] Marketing Service (AMS) repotts
nepotated grid sales, cash sales, forward contract
sales, formuda sales, and packer-owned cattle [DSDA-
AMS 20058,h,c). For the month of July 2005,
negotinted prid salas amounied to about 183% of total
direet markeding. However, many {if not most)
formula pocing arcangetnents inclade adjustmeants to
& base price to reficet carcass chatacteristics and arc
thus essentially value-based marketing arrangements,
If all formule sales are eounted as grid sales, then for
July 2003, grid sales acoount for 47.5% of tolal direct
marketing, Wole that these data do oot inciude any fed
cattle purchased at auction {obviously not on a grid
besis), Considering all these facts, it i3 reasopable to
assurmnc that the level of grid sales for July 2005 was
samewhers between sbout 15% and about 43% of
total fod eattle marketing,

three main areas: economic teturn per animal,
variability of income, and risk level for buyer
and seller.

Economic Return on the Basis of
Marketing Method

Dhfferent factors influence the final price
received for {as well as the profitability of)
animals priced in ejther live-weight or grid
pricmg systems, Feuz. Fausti, and Wagner
(1993) determined that average daily gain iz
the most important factor explaining profit
deviations for cattle sold on a live-weight
besis, whereas quality grade has the gpreatest
influence on profit variahility for cattle
marketed on a grade and yield basis.

Several authors compare the potential
effect on economic returns of marketing
animals on a live-weight basiz versus individ-
ual grid sales. Feuz, Fausti, and Wapner
{1993} examine price distributions of 340
steers marketed on a live, dressed, or grade
and yeid basiz. In their simulation, profits
from selling callle on s live basis were
statistically Jower then profits from the other
pricing methods.

Schrocder and Grafl contrast grid prices
received for a group of over 11,000 head of
cattle to live- and dressed-weight prices fram
the region over the same perdod of time in
1997, Their analysis reveals an average live-
equivalent value that is about $1.30/cwt higher
than the live-weight price. They also simulate
the ability to sort cattle to the marketing
channel with the highest return on the basis of
the individual animaf's careass trafts, conclod-
ing that an optimal sort would have increased
incomme by §35 per head enmpared with selling
ali cattle on a live-weight basis.

Anderson and Zeuli simulate carcass data
proupad into sale lots with various levels of
expected quality (43%—05% Cheice) within the
pens and model grid pricing compared with
live-weighi priciog over a period of historical
market data from October 1996 to May 2001,
Their rosults reveal that regardless of pen
quality levels examined, grid pricing generated
greater revenue per head compared with live
pricing, They further show, however, that this
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result depends on the time period chosen for
Comparison.

The literature clearly shows that the same
set of cattle could receive a different price (in
bath dollars per hundred weight and total pen
gross revenne) when marketed via live or grid
pricing. The magnitude of the difference will
be influenced by the specific traits of the cattle
and the exact specifications of the grid used to
price the animals. Eveluation of predicted
differances in gross revenue for the sale group
is critical when selecting & marketing method.

Income Variability

With respect to income variability, Schroeder
and Graff {p. 100) find that 50% of the cattle
in their data received a price within a $2/cwt
rarnge when sold on a Iive-weight basis. In
pontrast, when sold on e gnd, just over 50% of
the cattle received & price within a $&/owt
range. They eonclude that

“Cheice-tn-Select boxed besl wholesale cut
out price spread had the greatest effect on
variphility of pries per hundredweight for
carcasses sold on a grid Fallowad Dby the
varability in quality grade of carcosses in
the pen,”

As noted, grid prices tveflect the carcass
troits of individunl animals. Individual ani-
mals, even within the same pen, can vary
significantly in traits affecting grid price (e.g.,
guality grade or vield grade}. Assigning valoe
ta individual carcasses increnses pricing accu-
racy, thereby resulting in greater price wvari-
ability per pen (Ward et al,). An advantage of
the increased price variability observed in the
grid prieing systern is that more accurate price
sipnals are transferred to producers, A disad-
vantage, howsver, is the greater price risk
faced by the fad cattle produser.

Risk Effecr of Pricing in Different Methodr

Two major types of risk are associated with
buying and selling fed cattle: a general price
risk inherent fm & competitive market and
informational rigk (Fausti and Feuz), Price

risk is inberent in either live ar prid pricing
systems, and this risk is shared to some degree
by both buver and seller. Mintert notes that
cattle freders face high levels of vanability in
economic retorns that are greatly mfluenced
by varability in fed cattle sales prices.

The prcing system for cattle at harvest
dictates which party (buyer or seller} incurs the
informational risk (i.e., the risk that the cattle
will mot grade or vield as expected) inherent in
the transaction. When cattle are sold on a live-
weight basis, the seller incurs very litde in-
formational fsk. The final weight of the cattle
(the main determinetion of gross revenue for
the pen) can be fairly accurately determined
before sale, and carcass characteristics such as
guality grade and yield grade are oot explicitly
considered. In this type of pricing system, the
buyer incurs all losses associated with poor
carcass performance but could alse realize
higher than expected returns because of
above-average—quality cattle. On the other
hand, when cattle are sold on a prid, carcass
characleristics are knowm when the sale price is
determined. Because, the buyer will not over-
pay for lower guality cattle, the risk of lower
than expected guality is shifted to the seller.

Several anthors (Fausti and Feuz; Fausti,
Feuz, and Wagner; Ward et al.} have sug-
peated that mformational differences betwesn
marketing alternatives pgencrate uncertainty
that affects behavior of market parficipants.
Specifically, buyers could offer lower prices
when purchasing pens of cattle on a live-
weight basiz az a form of risk aversion. In
effect, the buyer charges the seller a sk
premium becanse of the nncertainty of cattle
performance. Fausti and Feuz (p, 539) de-
scribe this phenomenon using the theory of
factor price disparity, which asseris that

* ... ansk neutral firm will pay less for an
input with uncertainty over its total product
thats it will pay for an input when its

contnbution to producton is known with
cartainty.”’

The price disparity caused by this um-
eortainty amplifies as available information
to the buyer at the time of establishing a price
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decrenses, Feuz, Fausti, and Wapner (1993)
find empirical evidence to this effect. In
comparing live, dressed, and grid purchases
of fed eatte, they find that risk premiums are
higher on cattle purchesed on a live basis
cormpared with those purchased on a dressed-
weight basis. This concept also applics,
however, 1o prices further up the suppiy chain.

Conceptnal Model

Under the assumptions of perfect competition
and a sinple vanable factor of production (X0,
a firm's profit function is represented as

(1) 0 =pf(&] - rX¥ — b,

where p iz the value of the firm's sutput, X
iz the production function, r is the price of the
single-variable inpul, and # is the firm's fixed
enst per unit. The first-order condition Tor
profit maximization holds that

o A

F (X —r=1.

This implies the familiar condition that the
profit-maximizing level of X ia fovnd whers
the wvalue of the marginal product (VMP}
equals the mput price, Tn discussing fed cattle
pricing methods, Fausti and Fewz note that
where tolal product iz uncertain, utility rather
than profit maximization is the appropriate
objective., Assuming a Von Neumpnn-Mor-
gensternn utility function, the firm's expected
utility is expressed as

(3)  EU{II} = E{URf(vX) — rX —~ b},

where v is a random vanable with E[v] = 1,
which denotes that ocuiput is uncertarn, and
nther variables arg as previously defined, The
first-order condition for utility maximization
is then

(4} FE[U(T)]/dx = E{T7(IT)[mf"{wX) — #]}
= [

This iy anslogous to Bquation 2 for profit
maximization without uncertainty in total
product. Equation 4 can be rearranged as

{5)  E{U(T[pwf'{vX))} = E[L7{TT)]-

to explicitly express the notion that maximiz-
ing utility from profits entails purchasing
input A" at a price that is equal to its expected
VMP. Following the approach of Heorowitz,
Fausti, and Fene, we express Eqoation (5) as

{1 PE(1X]] = r ~ {p - cov]T7{IT),
B (X H/E[U]}

They further demonstrate that the sign of
the covanance term in this equation s the
same as the sipn of the second dervative of the
viility function, so that

(1 Elw'(X) —r 20,

depending on the sign of the second derivative
of the udlity function LF(II), The cssential
point is that where there is uncertainty
regarding the tolal product of an imput, the
utility-maximizing relationship between that
mput’s purchase price and its VMP depends
on the decision maker’s risk preferences,
which are defined by U (ITy. More speeifically,
a risk-averse decision maker (characterized by
DYIT} < 0} will purchase the input at & price
(r) that is less then its expected VMP.? Feug,
Fausts, and Wagner {1995) find strong support
for the assumption of risk aversion among
buyers in the fed cattle market.

Tn the feeder cattle market, cattle freders
formulate bids by estimating expectsd net
feeding returns, The expected brcak-even price
per unit of a feeder calf is based on expected
future output G.e., fed catie) poces ac well as
expected feed prices and catile performance
(both affecting expected total feedimg costs),

“Naote that in Equation (7}, output pries p remains
within the expectatioms cpevator (contrary to the
Favsti and Feuz model), The reason for this is that 1
the context of modeling factor priee disparity in the
feeder cattle markst, sxpeeted VP will be affcoted
not only by uncartainty related to the total prodoet
esociated with &7 but alse by uncertainty related 1o p
(speeifieally, the fed cattie prce at the opd of the
ferding penod), This does titde (o chanpe the patsre of
the problem conceptually. Empiricaily, however, it is
et possible to determime how much of the observed
difference betwern YME and inpat price is the resull
of uneertainty related to total product and how much
ts becanst of unesrtainty related to output pries.
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Future fed caltie prices and [(inal carcass
characteristics are clearly uncertain, Thus,
assesting the potential finaf value of feeder cattie
that are not even in the fecdlot yet is clearly
diffienlt. Additional uncertainty ewists regarding
the feedlot performance potential of leeder
caitle, en important factor affecting feeding
costs and, by extengion, feeder cattle value,

The foregoing conceptual model implies
that a risk-averse buver of feoder cattle will
build a significant tsk pretmium into their bids
in response to both proce and production
vncertainties, Tt 38 hypothesized that the
“froe™ value of feader cattle (Lea., the nltimate
fed cattle grid value minus total feeding costs)
will be quite different from the feeder caitle’s
market vaioe (a5 determined in public avction
markets). The primary reason [or this is the
uncetrtainty related to the feeder eatte’s true
value, This uncertamty tresults in part f{rom
price sk associated with futre fed cattie
market conditions (including prices and grid
premiums and discounts) but also from un-
certainty related te the physical performance
of the cattle, The fact that production and
price risks are intertwimed in the determination
of expected feeder catte value makes the
application of the factor price disparity
concept less precise than in previous applica-
tiens to the fed cattle market (in which
uneertain carcass characteristics wore the sole
souree of informational riskl; howewer, the
theory still provides a useful framework for
examining the effect of grid pricing o pricing
accutacy in the feeder cattls market,

From a feeder cattle producer’s perspec-
tive, the fact that a feeder calf's potential value
s an input into a finishing/grid pricing system
tight differ markedly from itz marlet valne is
a wery importent issue. If, from past experi-
cnee with the same or similar genstics and
management, a prodocer has a greater degroe
of cartainty regarding caitie performance in
the feedlet or in terms of carcass merits, then
thie market price might significantly underval-
uc those cattle, The producer would be better
off to retaim cwnership of the calves or to
market those calves througl some aliernative
means (e.pg., direct saleg to a catfle feader with
knowledge of the cattle’s performance poten-

tial) to receive a price that more accurately
reflects their potential value,

Careass Data and Pricing Model
Data Description

A dataset of 2,763 calves fed in the Mississippi
Farm-to-Feediot program from 26 different
farms over the period from 1993 to 2002 was
evaloated in this study. Animals placed in the
program were fed at a commercial feeding
facility according to current industry manage-
ment practices. Date included placement
weight, slaughter weight, carcass weight, gual-
ity grade, and yield grade. Animals that died
during the feeding phase or had incomplets
carcass dala were removed from the set. Farms
consigning lewer than 30 head to the program
aver the time perdod were alss removed from
the analysis, leaving 2,320 head fram 12 farms.

For establishing cattle values, mean Octo-
ber feeder steer prices at Georgia auction
markets from 1956 through 2004 reported by
USDA-AMS are used. Summary price in-
formanon is reported in Table 1. Feeder calf
prices are laken from the year before harvest
ta reflect the fact that all calves in the Farm-
to-Feedlot program were placed on feed in the
fall for harvest in the following spring.

The grid base price for each animal was
based on the animal’s hot carcass weight and
the monthly TISDA boxed beel Choice cutout
values.” This time period covers a wide range
of grid pnces, as illustrated in Table 2, The
boaxed beef cutout value is used as a base by
some packers, is recommended by economiats
{(Ward et al.), and is used in other grid pricing
sirmulations {Anderson and Zeuli). Al price

The USDA-AMS Choice bowed boef cutout
valoper were collected from Report LM_xbd45% a1 for
the: yeare in the study. Over the tims period of study,
the AMS changed carcass weight TANRECE: WEre
reporied, and each calf was classified inte an
appeopriate weight range on the basis of time Trame.
From January 2004 1o April 2005, the carcass weight
range for the entout vehue was 00 to 900 1bs, The twa
carcass weighi ranges for January 1999 to Deeembear
K3 were S00-730 and 750-30¢ Ibs. From Movember
1996 (0 Decomber 1908, the cutout was reported on
carcass weight ranges of 550700 and 700250 bz,



TWhire et al.: Factor Price DHsparity and Retained Cwnership 93

Tabke 1. Mean Georgia Feeder Call Values by Year and Weight Class 19962004

Feeder Calf Valuc (Siewt)

Weight Class (lbs.} 1996 1367 1958 1995 2000 2001 2002 2003 2004

pn-350 61.38  98.95 83,75 10338 11524 11400 10295 11935 14410
350400 5045 0168 YRS Ge.1% 10722 10530 3483 11350 13310
400450 .70 BR3T . TATR onids 9869 0583 B7.03 10695 12383
450-500 5545 Bz5:  Tlha B5.06 9254 520 ElEE 10028 L15BR
500530 53,58 TISs GifER Ton0  ER.IR Bay0 7113 5410 10853
550600 Fazo 7380 6134 TLlg  B3.47 8038 428 QORO 10431
A00-650 5175 LR 61,59 7406  BO4d4 MRS5S 7195 8821 10035
650700 51.23 4045 6003 AT v7EE 7408 700D BSOS4 5695
TO0-T50 5068 6797 3819 6263 7485 7230 6ROT §3asY 93se
150200 4997 6519 5682 £7.56 7248 TO4T 4715 8l.68 9075

B00-R S0 4587 8519 5682 67.66 7248 42 6125 3169 9075

Source; Laveatock Marketing Information Center.

data were obiained from the Livestock Mar-
keting Information Center.

Total feeding costs were calenlated {or sach
animal by summing average Mississippl Farm-

to-Ferdlot feed costs, interest on 50% of the
feed cost for the feeding period, freight, and
any individual medication ar treatment costs
incurred during the fesding phass. Annmal

Table 2. Descriptive Statistics for Value-Based Grid Used in Simulation

Average 5D Mfimirnum MMaxinmmm
Quality grade preminms and discounts
Prime £5.99 $1.20 5409 55 87
Chomee Fo.00 £0.00 20.00 £0.00
Selact (58 500 5152 rR23.14Y (£2.3%)
Slanderd (317.5%) F1.25 (5258.23) {(312.03)
Carcass program f1.48 Fa.61 50.36 54.69
Yicld grade premioms and discounts
<20 F2.35 F0.549 31.67 .01
2.0-23 F1.25 EXHR e $0.71 52,10
2.5-3.0 51.06 50.23 30,38 £1.60
3.0-3.5 (%011 50,05 (50,173 $0.01
3540 [ heh. 200 foaz {50.33) S0.00
40540 {F14.08) 31 58 (319213 (51133
=35.0 (515.35) $1.76 (524,213 (F1683)
Weight range discounts
=500 1ha. {E21.91 8181 (526,47} (815,15
500-550 Ibs. (515.97) §2.75 (521 55 [$2.98)
55000 Ibs, H0.00 £0.00 50.00 50,00
BO0-550 [hs. (30.47) 50,55 (E1.61} £0.00
950=1,000 1bs, [511.84) 5462 (515.42) (E4.67
== 1,000 fhs, (519483 h2ad (h24.25 (F14.40)
Base titiee as determined by choice boxed heel colout
Total R117.10 516,45 50403 R173.35

Wole: Summary of monthly data from Nowember 1996 ta Apn) 2005

Soures: Livesiock hMacketing Information Cearer,
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Table 3. Average Annual Feedlot Total Costs
for Mississippi Farm-to-Feediot Program

Yeat Ave, Cost ($head)
1596 3500
1597 335.00
1508 268,15
1999 22144
2000 211.40
2001 264,82
1002 EYRR
2003 317.40
2004 279,42

Mississippi Farm-to-Fesdlot feeding costs are
summarized in Table 3. The interest rate used
in the caleunlation of interest charges is a simple
feeding pedod averape of the Federal Resorve
Bank Prime Rale.

Methods

Histotic prices and obaerved foeding costs nre
used to evaluate the difference between the
market value of each fecder calf and its value
derived from returns to finishing and grid
pricing. This difference i walues represents
a risk prepvum. Risk premiums are caleulated
for each animal in each year of a 9-vear period
between 19537 and 2005, Nominal values of the
risk pramium are converted to regl values with
the GDP implicit price deflator for personal
consumption expenditures (1.8, Department
of Commerce). Equation {8) shows the calen-
lation of the risk premium {(RF for the #th
aniinal marketed in the jth year,

{8)

where FEDT and FDRV are the feeder calf
values as determined by returns from the geid
marketing system and by feeder calf market
value, respectively. Note that in relation to the
eonceptual model presented earlier, FEDV is
an estimate of the VMP of a given feeder calf
(i.e., the change in total walue product
attributable to ihe finishing and grid pricing
of the individual feeder calf being considerced).
Averape real risk premiums (ie., averaged
aecrass all feeder cattle in the dataset) are tested
far significant difference from zero with a wo-

RPy = FEDOVy = FDRV,,

sided s-statistic, These risk premiums are alse
evaluated at the farm level {i.e., averaged
across all feeder cattle from the same farm) to
illustrate how individual producers might use
this information in making decizsions related to
tetained ewnership of their calves,

The market value of feeder calves (FDEW}
is a figure calculated to represent the oppor-
tunity value of the feeder calves, and it
includes pot only the meame the producer
would recsive If the animal was sold as a feeder
(INVAL) but alzo the foregone interest the
producer would have earned (FNT) if the calf
was sold and the money placed in an
alternative investrnent® Egquation (%) shows
the caleulation of FDRV for the ith animaf
marketed in the jth month,

{9) FDRVy = INVAL, + INT,.

INVAL 5 caloulated for each animal with the
animal’s weight at placement and a weighi-
appropriate feeder calf price. INT is charged on
the animal’s initial value at the prime rate for
the length of tirne that the animal was on feed.

The wvalue of a feeder call on the basis of
returns from prid pricing the finished animal
(FEDT) equals the difference between the
gross value of the animal marketed in a grid
system (GFEDT) and the total expenses in-
curred from placement to harvest (TOTEXPY

(10) FEDV; = GFEDVy — TOTEXPy.

The gross finished animal value was
calculated for each animal in each marketing
period with the use of a grid-based carcass
price npplied to the attributes of cach carcass.
Grid prices were denved from the USDA-
AME Weelkly Cartle Premiume and Diccounts
for Slaughier Steers and Heifers Report, For
gach carcass, a pgrid carcass price was de-
termined annuelly by applying the reported
premiums and discounts according to the
calculated yicld grade, quality grade, program,
and hot carcass weight classification and thea

‘Fausti el al. provide a nsefl diseussion of the
importanes of incfuding foeegone nierest income as
opportunity £ost in evaluating the riskmess of retainad
ownership.
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Tahbla 4. Sutnmary Statistics on Feeder Call Market Value, Input Value into

System, and Risk Prepmiums on 2,320 Head

a5

Finigshing Grid

Sy
2005 2004 2003 2002 200 2000 1590 194GE 1997 Avp.
Feeder cal{ market value {FDR V)
FORT Ave, 5406 3TIAT 46904 501,13 33301 48RE3 40797 d4T4dR6 34626 484,33
FORY 5D 39,50 4043 33I0R 0 3094 3033 2821 2713 Joas 3151 3345
Grid-based feader calf value (FEDF)
FEDV Ava. TAR.07 6R0Z2 5TAS0 51818 66558 59188 44080 31624 33667 54346
FEDTV 5D 13408 14644 11930 9732 11429 11197 8511 BE22 RRAQ 10827
Nomitinl risk premiom (R P)
RF Ava, Pl401 106,35 10436 1705 13257 10305 3283 —15862 -—-935% 4913
RF 5Dy 12595 14237 11412 8771 10334 10670 9L.06 B308 R3.70 10208
Real rigk premium (RAPY
RRP Avg? 10226 9832 OREY 1648 12086 10305 334685 —16527 1009 4523
RERFS8G 11297 13137 10847  B4.71 10318 10670 2332 454 EBNO 9033

* Mominal valuss were comvestsd to real values with the wse of an impliot price dellator [or persomal conswmption
exprenditures from 1he Burean af Ecnnomic Analvais (2000 = 10,
* All sk premiums are statsically significantly different (tom zero 8t g < 01,

adding the figure to the base price. Thus. the
gross finished animal vahie in a vafoe-based
marketing sysiem is determined by current
market prices, snd the characieratics of the
individual animal as represcnted in Equoa-
tiom {113 for the fth animal markeied in the
jth vear is

(mn GFEDYy = BPy + YEDy + QFDy

+ IVPD,} + PPU1

where BF; is the base pooe in year f, YPDy, 13
vield grade premium or discount received by
animal 1 in year j, OPDy is the quality prade
premium or discount received by animal § in
year j, WPD; is the hot carcass weight
premium or discount reecived by animal 7 in
vear f, and FP, s the program premium (&4,
certified angus), if any, received by animal 7 in
year f.

The 1otal expenses (TOTEXP) are the sum
of feeding cosis (FEED), interest costs (IN-
T _FEEM, freight charpes (FRGT), and in-
diwidual animal health expenses { ¥ET). Equa-
tion {12} represents the calculation of total
expenses for the fth animal in the fth year,

(17 TOTEXPy = FEEDy + INTFEED,

+ FRGT + VET,

The feeding costs (FEED)) in dollars per head
were caloilated as the same for each call on
the basis of the marketing year. Interest costs
{(INT_FEED;) were based on 50% of the feed
cost over the length of the feeding period. The
{reight cost {(FGTY s estimated at $35 per head
for all marketing periods, Health costs (FET)
represenl the actnal treatment charges for each
animal and ane constant between marketing
periads,

Results and Dhiscussion
Risk Premhon Resulte

The averape risk premiums (R for cach year
from 1997 through 2005 were caloulated wath
Equation (8) and the data deseribed above,
These numbers were used to detenming wheth-
er average tisk premiums for this set of calves
were statistically different from zero. The
resuits for cach year and the 9-year averagea
are presented in Table 4. The average differ-
cnce between feeder cattle market values and
grid-based values was statistically significant
(both nominal and real values) in each year
evaluated here,
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Fipore 1.

Tn addition, grid-based feeder cattle values
were much more variable than feeder cattle
market values. The average feeder oalf market
valne displays relatively little variation with
g S-year average standard deviation of $32.45/
cwt, Comparatively, the feeder call value, ns
determined by the prid pricing system, was
highly vaniable, with a 9-year average standard
deviation of $108.27/cwt.

As Figures 1 and 2 show, the distributions
ol both market (FDRT) and prid-based
(FEDV) feeder calf values appear to be very
close to normal. However, the distobution is
much wider for FEDV, as would be expected
becauss differcnees in value are largely duoe to
differences in carcass metits and individual
animal performance,

FEDV represenis the outcome of biclogical
processes with inherent variation. This valua-
tion process results in a wider distribution and
more outliers, as judged by the outlier box
plot. FDRYV are very tighlly distributed and
wdentify relatively few outliers, Thus, in this
analysis, as in feeder calf markets, weight is

Drstribution of Feeder Calf Market Value (FORT, Sfhead)

the primary dnver behind differences in
market value,

This difference in variability between feed-
er calf market value and god-bassd value s
quite large compared with the differemec in
varability of fed cattle values noted in pre-
vious research companng returns from live-
weight and grid marketing of fed cattle (e.g.,
Anderson and Zeuli; Schrooder and Graff).
This result underscores the notjon that at the
feeder cattie market lovel, uncertainty related
to the “true™ carcass valpe 1s much pgreater
than at the fed catile market level, not only
becanse of uncerlainty selated to feedlot
porformance pnd carcass merits but Alsc
because of price risk over the feeding period,

A statistically sipnificant average real tisk
premium (p = .01) was ohserved for cach vear
in the smdy period. The risk premiwm i3
positive in 7 of 9 years. In the 9-year averape
figures, the average real risk premium charged
was 54523 por head. The calculated visk
premivm in this study is higher than pre-
viously reporied in the Literature compating
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Figute 2. Distribution of Value ns Input to Finishing Grid Pricing Syatemn (FED ¥, §head)

pricing methods. Feuz, Fausti, and Wagner
{1995 found a risk premium of $6.22 per head
when comparing live-weight marketing of fed
cattle and grade-and-vield marketing, The
higher izl premiom is likely associated with
the increased uncertainty regarding future
performance when companng a feeder calf
with a {ed animal. This evidence supparts the
thaory lorwarded by Fausti and Feuz that
Factor price disparity and nncertainty are
mversely related,

1t iz poteworthy that the risk prernium was
significantly negative in two of the smady years,
Thiz indicates that both performance and prics
uncertainty influence the final onfoome. Becanse
the smulation was performed with the same
animal petformanee and carcass characteristics
for sach year of the model, the difference in
ammual risk premiurm levels are largely due to
market conditions. Inm 1997 and 1998 (the
2 years with the negative risk prezmiums), boxed
beef cutout values were very low, resulting in
low grid-based fecder cattle values,

{o averape, the grd-based value of fecder
calves from this study was 545,23/ head greater

thap their market valae. This implies that, on
average, lhese producers are paying 2 signifi-
cani risk premium to avoid owning the calves
through finishing. Howewer, a key issue that
needs to be addressed is the effect of animal
characteristics on the magnitude of differences
between macketing methods, This iz most
appropriately viewed on a farm-by-farm basis,

FPrice-Value Disparity Variation by Farm

As noted above, for the 2,320 palves examined
in this study, the averape value of individual
calves derived from grid pricing veturns is
significantly higher than the average market
valne of individual ealves. However, ag
Tahle 5 illustrates, the differemee between the
derived vaiue of calves and their market value
can vary sumificanly from farm to farm.
Likewise, the level of varability in derived
values can be quite different from farm to
farm,

Variability in the physical characteristics of
cattle, as well az vanallity in faedint perfor-
mance will show up as differences in the grid-
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Table 5. Farm-Level Averape Feeder Colf Markel Values (FRRVY, Grid-Based Values (FEDT,

and Real Risk Premiums (AR

No. of FORV {Sfhead) FED (5head) ERFP {&Mhead)

Farmm I Head Ave, &N AvE, 5D Ave, 8D

3 1634 491,85 268,12 571,56 8063 T4.87 75,65
4 126 AB5.5T 32.01 32053 142,90 314z 125.44
7 03 432,32 10.64 527.09 1G7.00 401,99 G044
R a5 486461 2760 556,75 00,24 6358 BT.B3
10 B3 %1536 inm SES.75 2808 G058 8354
11 470 491.80 Ll J26.60 144,81 3138 95,54
14 L1 403,60 31.25 378,17 B2.29 T4.03 &7.8R
13 103 40,40 2045 526,86 G057 42,50 oA TR
22 154 316.21 2915 56808 110.79 4784 100,14
23 56 511.36 24 55 560,78 118.88 45149 113,08
24 G&4 A497.65 EY R 545,32 108, 5% 43,45 10229
25 53 403,24 30.08 542.02 11573 4572 109,44

Mot RREP i3 pot equal to the difference hetween FDRY and FEDRT because RAP rapresenis deflated risk premmum valuss.

hased {eeder cattle walues. The less uniform
calves from 4 particular farm are {in terms of
their feedlot performanee and ultimate carcass
merits), the mors varinbility there will be in
the farm’s prid-based feeder calf values,

The differences between 9-year average real
risk premiums betwesn farms can be tested by
the Tukey-Kramer honestly sipnificant differ-
enee test to detect statistical differences
between means, The results of Lhis test are
illnstrated in Table 6. The findings indicate
two sipnificant levels of mean rizsk premiums
betweet: farms. This provides evidepnce that the

Table £. Statistical Companson of 3-Year
Averapes Risk Premiums (RP) by Owner

Owrper Mean RP {Fhead)
3 T4RT A
4 7493 ap
Iy G9.55 &R
g 635.5% aB
22 47.84 an
25 4572 A
23 45.1% ap
24 4385 B
12 42,59 AB
¥ 40,99 B
4 3142 B
11 jla6e

Mote: FPa with satne letters are nat significantly differcnt at
p = 04,

magnitude of risk premiums is statistically
significaptly different between farms. This
eonfirms that retained ownership with grid
pricing could be more beneficial for some
farmas then others.

To detsrymne whether or not retained
owmership might be beneficial on the basis of
the past petformance of the farm’s calves,
producers can evaluate the probability {on the
basis of historic production and price relation-
ships) that feeder calf’ value derived from gnid
pricing roturns will exceed esurrent market
value. Figure 3 illusirates this concept with
cumulative distribution funetions (CDFs)
from 2 of the 13 farms evaluated in this study*

The CDFs in this figure plot the probabil-
ity that the grd-based walue minus market
value for a feeder calf will be below a given
level. A walue greater than zero implies that
the owner is paying a risk premium when
marketing the animals as Feeders rather than
retaining ownership.

The CDFz are calenlated on a farm basis,
and the result iz the poereentage of animals the
farm could expect to be below a specified
threshold. For example, over the © years
considered here, Farm 4 had a mean real risk
premium of 531.42 and standard deviation of

*CDTs from other farms are available from the
puthors,
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$125,44. The expectation on the basis of thess
data iz that about 60% of Farm 4's calf crop
will have a positive risk premium, Farm 14
had 2 higher mean real nisk premivm ($74.93)
and lower standard deviation (S57.88), and the
CDF illustrates that spproximately 87% of the
calf erop should have a positive risk premium.
Thus, retaining ewnership and selling cattle on
a prid appears, on the basis of past cattle
performance, to be a considerahly riskier
prospect for Farm 4 than for Farm 14, This
is an example of how specific farm-level data
can be used as a decision tool for producers by
incorporating both the level and variabitity of
expecilod returns.

Supsmomasy and Conclusions

& great deal of previcous research has explored
differences betwesn mrd-pricing and live-
pricing autcomes for fed cattle. In this study,
we examined how the value of feeder cattle as
an input into 2 prid pricing system relates to
their market value as feeder cattie. Data from
Missisgippi State Unmiversity's Farm-to-Feed-
lot program is used along with historic feeder
cattle prices and grid pocing information
reported by USDA-AMS to guantifly the
difference between feeder cattle market value
and grid-based value of the same fesder cattle.
Results indicate substantial differences in the
1wo values,

The findings of this study are significant in
a couple of respects. First, although the
relationship between averape and indiwdual

prices for fed cattle has been widely explored,
implications of individoal pricing on the feeder
cattle market have not beem. These results
reveal that a statistically significant risk pre-
mittrnl 15 generally charped by buyers when
purchasing fecder calves, The magnitude of the
risk premium differed significently between
farms in the study, The evidence provides
a fairly strong incentive for producers of above
averagr-quality feader cattle to ook for non-
traditional marketing altematives that will
reward them for the quality of their cattle,

Second, In this study, we illustrate how
fecdlot and carcazs performance information
can be nsed ms 3 tool for making marketing
decisions. From the firm-level perspective,
mfermation on the difference between feeder
cattle market wvalue and potential value in
p grid pricing system represents a potentially
ugeful decizion-making tool. The fecder calf
madel resulted in higher premiums than pre-
vious htefature comparing live-weight and
grid-based fed cattle marketing, The diffarence
is hikely releted to the level of uncertninty
faced by the buyer. AL the feeder calf stape,
buyers face a higher degres of uncertainty
(related to not just future animal performance
but also to market volatilityy relative to fed
eatde marketing.

In this study, we ilustrate farm-level
differences in the god-bazed value of feeder
cattie resulting from differences in the feedlot
and carcass meril performance of the cattle. A
farm manager with knowledpe of past cattle
performance can use the information to help
assess the risk that feeder cattle retained into
a feeding/grid pricing program would fail Lo
receive a return equal io or greater than they
could receive on the fecder cattle market.
Similarly, farm managers whe reeognize that
the wvalue of their cattle 1w a fecdingfgrid
pricing program is consistentlv higher than
their market valve as feeders can use that
information te parsue other feeder cattle
marketing alternatives (2.g., direct sales to
feedlots) in which the cattle could perhaps
receive a premium for their potential supericr
performance.

The findings of this study support previous
work by Fausti and Feuz regarding the theory
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of factor price disparity. Empivical results
provide strong evidence that statistically sig-
nificant risk premiums are charged by feeder
cattle buyers. Further work at thia level of tha
market is peeded to explore a number of
isspes. For sxample, observed osk premiums
could be investipated to determine what they
indicate about the risk attitpdes of feeder
cattle producers and buyers. Also, farm-level
data on cattle performance conld be used o
determine how the level of the dsk premium is
influenced by the conafstency and uniformity
of cattle. Thiz could provide very unseful
information for guiding farm-level production
decisions.
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