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Production contracts can be used to reduce or transfer risk but_ét a
‘cost to the producer.~bTheodegree‘of risk ttansfer and.its_implicit
cost can be‘determined using‘a:Bayeéiaq framework. The ﬁalue of addi-
tionaliiﬁformétigﬁ ié.hypothesized'aé'a function of thelstruéture of

the commodity market.



V~RiSK TRANSFER; INFORMATION AND:PRObﬁCTION CQNTRACTS:
A SUGGESTED ANALYTICAL MthODOLOGY

Agrlcultural production 1is a risky endeavor, Itvinvolves'commit—
"tlng dollarsbat éome p01nt in t1me for 1nputs which generate dOllara
at a future point in time from Outpufs, This flow'from inputs to oﬁtu'
puts is not deterministic. Output levels and»éutpuf prices are dis-
tributed over some fange of values; the specific yalue of each is: un-
known at the time the decision is made to‘commit the résdufées. ‘The
producer must guess the specific value (or at least a range of values )‘
that @hese'random variabled take on. To reduce‘the.variability 1n.out~
put prices t£e§'face,;producersfofténienter inpo productibn cpntracts
with first-handlers (processors or shippers). These ;ontracts can be
viewed as devices to féduce or transfervrisk, for which producers may
payka price. Imn this'paper, we will sqggest a prscedure to analyze the
fisk~transfer potentiél-of variqus agricultural commodity contracts and
hypOthesize'the effect of market structure on producers' flexibility,
vi,e., market conduct. |

We‘aréfcohcerned with contracts that face a producer at the beginning
of eyery-production cycle. For many commodities,‘a produéer has thé option
fo (1) produce iﬁdependeﬁtly; (2) enter into a cost-revénue sharing agree—
ment with a shifper'orkprocess§£, (3) enter into a guarantéed price agree-
ment with a shipper‘or processor, or to (4) Séll at the beginning . of the
production cycle and. serve as labor-manager in producing the commodity.
Eor other commodities, the set of alﬁernativeé available to the‘producer

are few or none. In California, Moore and Snyder [8, p. 16] have identified
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-at 1§ast three types of contractual arrangements open to lettuce growers,
and Eidmah et al [4, p. 852] considered thrée alternative contracté fof
turkey growers, Field crops such.;s bafley, sorghums, wﬁeét,}etc., have
not experienced the same degree of contraﬁt‘variability, although con-x
"~ tract activity has increased markedly in the past three years.

»The objective of this paper is to develop'a-theqretical framework
bfor testiﬁg tﬁe hypothesés_that (a) risk can be transferred through
prbddction and;marketing contracts, and (b) ﬁhe value of additional in-
formation to the prodgcer is negativeichOrrelated with ?he degree of
concentration in the market for agricﬁltﬁfal commoaitiés;}/{ We -suggest
that the ability of a producer to transfer risk can be determined through
a Bayesian analysis of expected returns uﬁder each alternative contract
specificaﬁion. In particulaf, we propose thét knowleége of exﬁected

returns under each contract alternative and the "value of additional

information" will define the risk structure of a particular commodity

\

withiniabgiven region.
The heterogeneous nature of crop contracts with‘respect to price
and input obligations by each party iﬁdicates fhat one‘mighf.use'unit
p;ofit as a standard of comparison. For example, a farmer may con;
sider a number of al£e£native cémmodiﬁies (corn, wheat, barley, etc.),

each of which has a number of alterpative contractual arrangements.

1/ by additional information, we mean data series such as inventories
“held by processors prior to the start of the production cycle, price fore-

casts, or planting intentions of growers.
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;If1wéfcbb?ider n'pos§iE1é~c6§@6difieé; eéﬁﬂ.with ﬁxﬁoésible;aiféﬁnéf _
tivercbntrac;s; the préducer'caﬁ.be>éaid:to make his decision in the
om space;;;Defining each:m x n alternative as a‘separape activity, the 5
pro&uéerbwill seek that gommodity-éontréét combinétién.which maximizes
expected net returns Subject>t§ input and acceptable Varianéé cdn;
5straints;,'Eacﬁ crop will, in.generai, ﬁreéent the deéigion makefba‘
»qn;que ar:ay_ofAexpected nét returns and variaﬁcés (one for eaéh possi-
ble contféct). Analytically, these éaﬁ be derived frbm crop budget
data, expettéd prices, aﬁd yields. To simpiify the,analysis,jwe will
onlyicoﬁsider decisions made in the m space. That is, we Williéénsideff
expeé;éd returns>of each cfop;.aﬁd’not of_véribus»érop combinatioﬁs;
Price.and'yieid expectétions should, ﬁe‘fhink, represent the farm-

er's décision-making prqceés5 and not necessarily reflect scientific
uniqueness. BRayesian decision theory is amenaﬁle to this end. The
farmer can be tﬁought of as~héving_two sources ofvinformation When,ﬁak—
ing expe;tatiohs - paét'time sériés on observed prices éndiyieids, and.

‘present "state-of-the-industry"

infqrmation‘: Calcﬁlation of eXpecfed
net revenues can Be made with or without this extra indéstry inforﬁation,
The inérease in expected hetvrevenue from using this éxtra informatién,
rather thanimerely thevpast time seriés; has been called the "Valge éf
‘additional informationf I5, p.'67]:” In particular, one source of addi-
tionallinformétion.that has been used in the past has been the ievé1>of-

. inventories held by processérs or shippers at the beginning of the pro-
duttiﬁn cyéle [4, p. 858]. Including this.additioﬁél'information in

. price‘and yield expectationsbwill change the expected net revenue and
Vériance assoclated with each'éommoditymcontractbcombination, and thus

potentially change the optimal contract selection.
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éﬁr”hypéthGSié is that the §alué.5f infotmation ﬁaries directly,
~With the level of price risk assgéiatedeith each commodity, and iﬁ4»
.veféély'Withthe level of concentration in each commodiﬁy buyer market.
That is, a farmer can expect. to ggin more from corfect prediction with
those commodities which have high net inéome variance than from those
which have a low variance. This is indiéated.in Figure 1 for two com-
modities’characterized by.different variances gut similar means.

Correct predictionrof net income for commodity 2 will offer a
greater payoff, as a greater‘dénsity of‘income lies in the taiis of the
distribution. The frequency of extremely high‘or low net incomes is
greater under commédity 2kﬁhan under 1. The value of additional infor—
mation associated>%ith commodity ZVshould; in turn, be greater. Whereas
the.statistician would call density CI more_informative, the economist
_would say’Cé has a potentially higher valve of additicnal information
(see HirShleifer [6, p. 31]).2] | S 0

We further hypothesize thag»the vaiue of additional information is
also felated to the degree of concentratioﬁ in the bu&erimarket (see
Arrow [1] for a closely related déveiopment). Those crdps for which ele~
1entsﬁof oligopsony or monopsony powerbexist, should yield lower levels
of vglue for additional information. This can be demonstrated by comparing
producer surplus uﬁder méndﬁgéﬁy and pure éémpetition. A monopsonist fac—

ing many suppliers will purchase an amount of dinput where his marginal

*[_‘g/ Value of infermation as defined by Theil [9] will a priori increase
with the number of alternative contracts and thus no ﬁesting is required.
Value of information as we have defined it follows Gould, [5] and will, in

'general;_uot_Vaxy with the number of "alternatives.
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FIGURE 1: Net Income Densities from‘Two Hypotheticél
Contracts
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expenditu:é equals the marginal revenue @roduét qf»the input, and wil
pay a price‘which is just acceptable'to suppiiers.

| In Figuré 2, fhe monopsoﬁist purchasés Qm units ét a unit.pricé'of
Pm by equating marginal gxpénditure’(MM') to demand (RR') and priciné;this
quantity at the producer's supply schedule (SS'). The pure competitor
purchases'Qc,at price Pc. Now consider a shift (up or down) in the quan-
tity of.prodﬁcﬁ demanded by consumers. _Ah increase will shift the marginal
revenue.prodUCt (RR')‘ﬁp. The resulting pricezand quantity under this
new derived demand will result in a greater amount of producers' surplus
" to suppliers selling under éure’competition than under monopsony. Con-
veréély; a shift down in demand will resuit in greater losses of producers
sﬁrplus\to producers selling in pure competition. Thus, correct prediction
of demand has more potential value to pfoducers selling in less concentrated
'indUStries; Both net income variance and concentration level are related
to the‘valuevof addifional information in figureAB.

A farmer's ability to transfer risk is thus related to the degree

of concentration of the market in which he sel;s; This may be vali-
dated by empiricélly noting the alternativé ways in which a producer
can produce his éommodity (open markeﬁ, COst/revenue~sﬁaring»contracts,_
etc.). Those commodities offering the. producer more '"'real" alterna-
tives_should possess a greater value of additional inférmation and should
possess lower level of buyer maxket,concentrationui/ For example, the value

of additional information for sugar beets prior to 1975 should be rather

3/ Gould [5] gives the conditions for which increases in alternatives
résult in higher value of information. These are: the increase in variance

must be mean-preserving and the payoff function must be linear in information.
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FIGURE 3: Model Depicting the Three Variablesif

a/ The measure of buyer market concentration is taken as the number of firms

buying 70 percent of the crop grown in a particular region.



9 i f"
'1ow1(§rygero);49é;;o‘the:nétﬁfé:of éontrols aﬁd the lack'§f'feal market
alternatives 6§en to gfowers; The value of information to lettuce gﬁoﬁers,v
however,‘should be:réther high, as thefe,are three or four distinctly: dif-
férent ways in.which to»groW and sell lettuce. If theﬂggove'are true,
then can we infer that the concentration in the sugar beet buying indﬁstry
e greater thgﬁlin‘the léttuce buying industry?
Théureﬁainder of thislpaper_will not answer the above question,ibut
itiwillroutline an empirical procedure for testing for the validity of
our hypothesis. | |
The eﬁpirical‘test_of this idea will involve the following steps:
1. Estimate the.meén‘and variance of expected gross revenue
Ausing'prior‘infOrmation (time‘Seiies)jon élternative CTOpS.
2.  Estimate the-;alue bf additibnal information for each crop.
3. 'Estiﬁafe the dégree of markef concentration present iﬁ each
crop‘market.' |
4,  Estimate the degree of correlation between 2 and 3;’énd 1

and .2 above. -

\ o

To éstiméte the.yalﬁe of information, the researcher must calculate
expected net revenues under each possible contract for each crop, both
with and withoﬁt the "state—of~the—in&ustry“ information. The "ﬁo in-‘vr
formation' case involves calculating price expectatibns andvyieldvexpecté
ations from a time series of data. This assumes that the farmer will
consider, as his best sburce‘of:information, past time series. :Oﬁe’mightl
use a simple average of‘the-past few years, or assume some distributéd

lag price and yield adjustment model. Alternatively, one can allow the

decision: maker to form his prior expectation from subjective knowledge
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(nondata baéed). Some type of intexview process must Be_undertaken if
‘this second approach is used. Bdth expected gross revenue and gross
revenue variability will be given by the=above. The use of aggregates
l . . .

@nlprices and_yields'will undougtedly present,somé,éggregation bias in
terms of the size of the variaﬁcevestimates. Althotgh the extent of the
‘bias will geﬁerally be unknowm, aggregate measures will, in general,
underestimateithe variance faced By individﬁal farmers (see Cafter and
Dean [2, p. 217]). i

The "stéte—of4the—industryﬁ information can be added to the above
by revisingithe iniﬁial "no inforﬁation” estimates thrbugh Bayes' theorem.
A pricemféfecasting model which includes information other than just
time series can be estimated. Level of inventories held by processors,
or weather conditions in competing éupply regions, are possible sources
of additional iﬁformatio;. The prior ahd additionai information are
combined through Bayes' theorem to obtain a posterior mean and variance.

The posterior Hensity function is given as p(8/y):

P(y.8) = p(y/0)p(0)

it

p(6/9)p(y)

_ p(y/9)p(8)
?<6/y> p(¥) >

wherelp(Q) is the prior density associated witﬂ.the parameter vector 8
and p(y/6) is the likelihoodb.lln our case,,the prior deﬁsity will be
given by the dinitial time series and the likelihood by the price fore-
casting model. The posteriocr mean gnd variance are‘a weighted average

of the means and variances of the pribr and the likelihood.



11
Exﬁectéd net tetﬁrﬂsfcéﬁfbe caicﬁlatéd_for both the pribr énd_the 
postéfi;radensitiésvfor each alternative contract. This requires know-,
ledge of thg.specifié terms of each identifigd contract alternative.:.
The priorjaﬁd fhe posterior estimafes will each give one "best"'glterf'
native which maximizes our assumed critérion function. Eidman ef al,
[4, p.‘863] assumé the decision maker maximizes net income subject to
the con;traint‘that the probability of net income falling beloﬁ some
specified level is less than 5 percent.
Tﬁe Value‘of infprmation per unit of commodity can be determined
by subtracting‘exﬁected net income associated with the commodity-con-
tract found uéiﬁg no addiﬁional inf6rmation from the e#pected net in-
comeyassociatédkwith the commodify—contract found using tﬁe aaditioﬁal
information.
Market concentration for.each crop can be ﬁeasured,as~tbe number
of buyers who tpgether handle 70 percent 6f the crop grown in a partic-
ular region’(tﬁé percentage 70 may be changed upon further énalYSis).l
For example, Cglifornia almond growefs sold 80 percent of theiv 1874 crop
to three processors. .Estimation o%'the’degreevof market concentration
is éompliégted by governmental intervention. Commodity price support
programs, ailotmentﬂlevels, and diversion programs, to the extent to
which they reduée income'variance, éan be looked upon as subs#itutes
for contracting. As such, a model must be developed to take‘govern»
mental effect én structure into account.v A‘roughfmeasure‘may be the
proportion of the commodiﬁy puychased under of supported by government-

al programs [7, p. 445]. -
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Té testvour_hypoihesis‘ﬁhat.the value of information to thé pro=f 
duceri#aﬁieé diréctl&lwiih'the level of priée risk_associated with
eachléommodity, and varies inversely with the level of concentration in each
vcommodity'buyéf market, two-regréésidn‘equéfions can be estimated; The
- value of informgtion ($x per a;re) cén be regresSed upon the concéﬁtra—v
tioﬁ ratio and the measure of vériability.' Twé separate equations of the

forms:

~
ot
~
<
[

a0 + alC + ei

~
K
LN
<

il

by * ByS + e, o
can be estimated where V represents dollars .of additional information,
C-repreéents concentration index, and S représents variability coefficient.
The test:of the hypothesis eXpressed in eaéh eduation is given as:
Hdl: a; = 0

Hy,t b1 =0
That is, the régression coefficients, al (for the concentration index) and
_bl‘(for the Variability'of net income) ére not significantly different
from zZero. |

NoﬁéaUSation is implied byvequations (1) and (2). Their purpose

is to begin to identify relaﬁions which may hoid‘in describing the
structure of a particulér industry.- The structure~conduct-performance
theory suffers from its iﬁabiliﬁy to idehtifyrrelevant perférmance mea-

sures. Based on the structure's implied effects on growers behavior,

we suggest another measure,
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vbThe‘following alternative signs‘on‘the concentration coefficient
will sﬁggest different policies: (1) a significant_positivé sign on
the concentfationawduld suggest'tﬁat the value of'information increases
as seller-gﬁyer competifion increases,'(Z) a éign not significant from
zero would indicaﬁe that there is no correlation} i.e., market struc-
ture and information are uﬁrelated, and (3) a éignificant negative
sign would indicate that value of information increases witﬁ reduced
competition.

‘For subsectors with é ﬁigh valué of information, it would be bene-
ficial for a data collection agency to accumulate and make availéble

specific information on contract provisions, state of the industry, and

price forecasts for the use of commodity growéts.
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