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Methodology 
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Production contracts can be used to reduce or transfer risk but at a 

cost to the producer. The 0 degree. of risk transfer and its implicit 

cost can be determined using a Bayesian frame.work. The value of addi

tional information is hypothesized as a function of the structure of 

the comn1odity market. 



RISK TRANSFER~ INFORMATION AND PRODUCTION CONTRACTS: 

A SUGGESTED ANALYTICAL METHODOLOGY 

Agricultural production is a risky endeavor. It involves commit

ting dollars at some point in time for inputs which generate dollars 

at a future point in time from outputs. This flow from inputs to out

puts is not deterministic. Output levels and output prices are dis

tributed over some range of values; the specific value of each is un

known at the time the decision is made to commit the resources. The 

producer must guess the specific value (or at least a range of values) 
. 

that these random variables take on. To reduce the variability in out-

put prices they face,, producers often enter into production contracts 

with first-handlers (processors or shippers). These contracts can be 

_ viewed as devices to reduce or transfer risk, for which producers :may 

pay a price. In this paper, we will suggest a procedure to analyze the 

risk-transfer potential of various agricultural commodity contracts and 

hypothesize the effect of market structure on producers' flexibility, 

i.e., market conduct. 

We are concerned with contracts that face a producer at the beginning 

of every production cycle. For many commodities, a producer has the option 

to (1) produce independently, (2) enter into a cost-revenue sharing agree

ment with a shipper or processor, (3) enter into a guaranteed price agree-

ment with a shipper or processori or to (4) sell at the beginning.of the 

production cycle and.serve as labor-manager in producing the commodity. 

For other commodities, the set of alternatives available to the producer 

are few or none. In California, Moore 1;1nd Snyder [8, p. 16] have identified 
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at least three types of contractual arrangements open to lettuce growers, 

and Eidman et al [4, p. 852] considered three alternative contracts for 

turkey growers. Field crops such as barley, sorghums, wheat, etc., have 

not experienced the sa111e degree of contract variability, although con-

tract activity has increased markedly in the past three years. 

The objective of this paper is to develop· a theoretical framework 

£or testing the hypotheses that (a) risk can be transferred through 

production and marketing contracts, and (b) the value of additional in-

formation to the producer is negatively correlated with the degree of 

. . b ' f- • 1 1 d" . l/ '7 concentratJ.on J_n t .e mar Ket ·or agricu tura cormno ities .-- ""e suggest 

that the ability of a producer to transfer risk c.an be determined throegh 

a Bayesian analysis of expected returns under each alternative contract 

specification. In particular, we propose that knowledge of expected 

returns under each contract alternative and the "value of additional 

information" will define the risk structure of a particular'commodity 

within- a given region. 

The heterogeneous nature of crop contracts with respect to price 

and input obligations by each party indicates that one might use unit 

profit as a standard of comparison. For example, a farmer may con

sider a number of alternative connnodities (corn, wheat, barl.ey, etc.), 

each of which has a number of alternative 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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. If \m copaider n possible c~mmoditie
0

s, ~a~h with m possible altet:na-: 

tive contracts, the producer can be said- to make his decision in the 

nm space.· Defining each m x n alternative as a separate activity, the 

producer will seek.that commodity..:conttact combination which maximizes 

expected net returns .subject to input an_d acceptable variance con

straints. Each crop will, in general, present the decision maker a 

unique array of expected net returns and variances (one for each possi-

ble contract) • · Analytically, these can be derived from crop budget 

data, expe~ted prices, and yields. To simplify the analysis, we will 

only· con~ider decisions made in them space. That is, we will consider 

. 
expec~ed returns of each ctop, and not of_various crop combinations~ 

Price and yield.expectations should, we think, represent the farm

er's decision-making process, and not necessarily reflect scientific 

uniqueness. Bayesian decision theory is amen~hle to this encl. The 

farmer can be thought of as having two sources of information when. mak

ing expectations -- past.time series on observed prices and-yields, and 

present "state-of-the-'-industry" information. Calculation of expected 

net revenues can be ma_de with or without this extra industry information. 

The increase in expected net revenue_from using this extra information, 

rather thanmerely the past time series, has been called the "value of 

additional information" {5, p. 67]: In particular, one source of addi-

tional information that has been used in the past has been the level of 

. inventories held by processors or shippers at the beginning of the pro

du'ction cycle 14, p. 858]. Including this additional infonnation in 

price and yield expectations will change the expected net revenue and 

yariance associated_ wi_th each commodity-contract combination, and thus 

potentia,lly change the optimal contract ?election. 
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011r n.ypothesis is that the value of information varies directly 

.with the level of price risk associated with each commodity, and in..: 

versely with the level of concentration in each commodity buyer market. 

That_is;-a fanner can expect to g':in more from correct prediction with 

those cc,mmodities which have high net inco~e variance than from those 

which have a low variance. This is indicated_in Figure 1 for two com

modi.ties characterized by. different variances but similar means. 

Correct prediction of net incom~ for commodity 2 will offer a 

greater payoff> as a greater density of income lies in the tails of the 

distribution. The frequency of extremely high or low net incomes is 
. . 

greater under commodity 2 than under L The value of additional infor-

mation associated with commodity 2 should, in turn, be greater. Whereas 

the statistician would call density c1 more informative, the economist 

would say c2 has a potentially higher vah1e of additiona1. information 

2/ (see Hirshleifer [6, p. 31]).-

We further hypothesize that the value of additional information is 

also related to the degree of concentration in the buyer market (see 

Arrow [l] for a clo~ely related development). Those crops for which e'le

ments of oligopsony or monopsony power exist, should yield lower levels 

of value for additional infonnation. This can be demonstrated by comparing 

producer. surplus under monopsony and pure competition. A monopsonist fac

ing many suppliers will purchase an amount of input,where his marginal 

·. • .. J:./ Value of i.nformation as def:i.ned by Theil [9] will ,a priori increase 

with the number of alternative contracts a,nd thus no testing is required. 

Value of information as we have defined it follows Gould, [5] and will, in 

general, i10t vary with the number of alternatives. 

' . 
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Net income 

l!'IGURE 1: Net Income Densities from Two Hypothetical 
Contracts 
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expenditure equals the marginal revenue product of the input, and wil.,_ 

pay a price which is just acceptable' to suppliers. 

In Figure 2, the monopsonist purchases Qm units at a unit price of 

P b~ equating marginal expenditure ·(MM') to·demand (RR') and pricing' this 
m 

quantity at the producer.'~_supply schedule (SS'). The pure competitor 

purchases Qc ,at price Pc. Now consider a shift (up or down) in the quan

tity of product demanded by consumers. An increase will shift the marginal 

revenue product (RR') up. The resulting price and quantity under this · 

new derived demand will result in a greater amount of producers' surplus 

to suppliers selling under pure competition than under monopsony. Con

versely., a shift down in demand will result in greater losses of producers 

surplus_ to producers selling in pure competition. Thus, correct prediction 

of demand has more potential value to producers selling in less concentrated 

·industries. Both net income variance and concentration level are related 

to the·va1ue of additional information in Figure 3. 

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

of concentration of the market ili which he sells. This may be vali

dated by empirically noting the alternative ways in which a producer 

can produce his commodity (open market, cost/revenue- sharing contracts, 

_etc.). Those commodities offering the.producer more nreal" alterna-

tive_s should possess a greater value of. additional information and should 

possess lower level of buyer market. concentration.11 For example, the value 

of additional in.formation for sugar beets prior to,1975 should be rather 

3/ Gould [5] gives the conditions for which increases in alternatives 

result in higher value of information. These are: the increase in variance 

must be mean--p-reserving and the payoff: f-unctfon m,ust be linear in information. 
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a/ The measure of buyer market concentration is taken as the number of firms 

buying 70 percent of the crop grovm in a particular region. 
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low (or zero) due to the nature of controls and the lack of real market 

alternatives open to growers. The value of information to lettuce growers, 

however, should be rather high,, as there are three or four distinctly, dif

ferent ways in which to grow and sell lettuce. If the above are true, 

then can we infer that the concentration in the sugar beet buying industry 

is greater than in the lettuce buying industry? 

The remainder of this paper will not answer the above question, but 

it will outline an empirical procedure for testing for the validity of 

our hypothesis. 

The empirical test of this idea will involve the following steps: 

L Estimate the me~n arid variance of expected gross revenue 

using prior information (time series) on alternative crops. 

2. Estimate the value of additional information for each crop. 

3. Estimate the degree of market concentration present in each 

crop market. 

4. Estimate the degree of correlation between 2 and 3, and 1 

and. 2 above. 

To estimate the value of information, the researcher must calculate 

expected net revenues under each possible contract for each crop, both 

with and without the "state-of-the-industry" information. The "no in

formation" case involves calculating price expectations and yield e~pect

ations from a time series of data. This assumes that the farmer will 

com;:i.der, as his best source of information, past time ser:les. One might 

use a simple average of the past few years, or assume some distributed 

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 based). Some type of interview process must be. undertaken if 

this second approach is used. Both expected gross revenue and gross 

revenue variability will be given by the above. The use of aggregates 
[ 

on prices and.yields will undoubtedly present some aggregation bias in 

terms of the size of the variance estimates. Although the extent of the 

bias will generally be unknown~ aggregate measures will, in general, 

underestimate the variance faced by individual farmers (see Carter and 

Dean [2, p. 217]). 

The 11state-of..:the-industry" information can be added to the above 

by revising the initial "no information" estimates through Bayes' theorem. 

A price-forecasting model which includes information other than just 

time series can be estimated. ·1evel of inventories held by processors, 

or weather conditions in competing supply regions, are possible sources 

of additional info:nr1ation. The prior and additional information are 

combined through Rayes' theort"m to obtain a posterior mean and variance. 

The posterior density function is given as p(B/y): 

p(y,8) - p(y/8)p(8) 

=> p(8/y)p(y) 

p(6/y) = p (y /8)p (8) 
p(y) 

where p(8) is the prior density associated with the parameter vector 8 

and p (y / 8) is the likelihood, In our case> the pri,or density will be 

given by the initial time series and the likelihood by the price fore-

casting model. The posterior mean and variance are a weighted average 

of the means and variances· of the prior and the likelihood. 
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Expected net rettirris·can be calculated for both t:he prior and the 
.. ·· .. .:· . . . . 

• _·. .- . i .-. I .. 

posterior densities for each alternative contract. This requires know-, 

ledge of the specific tenns of each identified contract alternative.;, .. 

The prior.and the posterior estimates :will each give one 11best 11 alter:-· 

native which maximizes our assumed criterion function. Eidman et al. 

[4, p. 863] assume the decision maker maximizes net income subject to 

the constraint that the probability of net income falling below some 

specified level is less than 5 percent. 

The value of information per unit of commodity can be determined 

by subtracting expected net income associated with the commodity-con

trac_t found u~ing no additionalin:fonnation from_ the expected net in

come associated with th·e commodity-contract found using the additional 

information. 

Market concentration for each crop can be measured as the number 

of buyers who together handle 70 percent of the crop grown in a partic

ular r~gion ·(the percentage 70 may be changed upon further analysis). 

For example, California almond growers sold 80 percent of their 1974 crop 

to three processors. Estimation of the degree of market concentration 

is complicated by governmental intervention. Commodity price support 

programs, allotment levels, and diversion programs,• to the extent to 

which they reduce income variance, can be looked upon as substitutes 

for contracting. As such, a model must be developed to take govern

mental effect on structure into account. A rough ,measure may be the 

proportion of the commodity purchased under or supported by government

al programs [7, p. 445]. 
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To test our hypothesis that the value of information to the pro

ducer,varies directly\fith the level of price risk associated with 

each commodity, and varies inv,ersely with the level of concentration in each 

commodity buyer market, two regression equations can be estimated. The 

value of information ($x per acre) can be regressed upon the concentra'

tion ratio and the measure of variability. Two separate equations of the 

forms: 

(2) V = bo + blS + e2 
. D 

can be estimated where V represents dollars of additional information, 

Crepresents concentration index, and S represents variability coefficient, 

The test. of .the hypothesis expressed in each equation i_s given as: 

That is, the regression coefficients, a1 (for the concentration index) and 

b1 (for the variability of net income) are not significantly different 

from ze:i;o. 

No causation is implied by equations (1) and (2); Their purpose 

is to begin to identify relations which may hold in describing the 

structure of a particular industry, The structure-conduct-performance 

theory suffers from its inability to identify relevant performance mea

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

we suggest another measure. 

··'Iii: 

.... 
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The following alternative signs on the concentration coefficient 

will suggest different policies: (1) a significant positiv~ sign on 

the concentration would suggest that the value of information increases 

as seller-buyer competition increases, (2) a sign not significant from 

zero would indicate that there is no correlation, Le., market struc

ture and informatfon are unrelated, and (3) a significant negative 

sign would indicate that value of information increases with reduced 

competition. 

For subsectors with a high value of information, it would be bene

ficial for a data collection agency to·accumulate and make available 

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

price forecasts for the use of commodity growers. 
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