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An Analysis of the Frequency of Marketing by Kansas Crop Producers
Barry K. Goodwin and Terry L. Kastens®

This study evaluates the frequency of marketing for a sample of 572 Kansas crop producers. The
frequency of marketing is an important dimension of marketing practices that has received little
empirical attention. At its most fundamental level, the frequency of marketing is intimately related
to on-farm and off-farm commodity storage. Estimators appropriate for integer count data are
utilized to evaluate the relationship among farm and operator characteristics with observed
frequencies of marketing. Large, non-irrigated crop partnerships which have little rented acreage
appear to market the most frequently. Young operators that spend a considerable amount of time
in self-education efforts also appear to market more frequently.

Price and yield risk are among the most important factors influencing the production and
marketing actions of agricultural producers. Price risk is especially important to agricultural
producers. In the survey which is the focus of this study, 67% of Kansas crop farmers indicated
that output and/or input price uncertainty is the major source of risk faced by their farm operation.
Management of this price risk is a topic of continuing interest to producers as well as to academic
researchers and extension educators. Methods for managing price risk include forward pricing,
hedging, options trading, and commodity storage.

The marketing practices of agricultural producers have received considerable attention in
recent years. Much of this research has focused on producers’ adoption of forward and futures
pricing methods. Hill: Asplund, Forster, and Stout; Makus et al.; Shapiro and Brorsen; and
Goodwin and Schroeder evaluated producers' adoption of forward pricing techniques. Through
this research a better understanding of the characteristics of producers associated with one
dimension of agricultural marketing, forward pricing, has emerged. In general, these studies have
revealed that the adoption of forward pricing techniques increases with farm size, producer
education, and financial leverage.

Although understanding of forward pricing adoption has been enhanced by recent research,
almost no information exists about a more fundamental and important aspect of producers'
marketing practices: the Jrequency of marketing. Conventional wisdom may imply that most
farmers market their commodities infrequently and around harvest time. However, marketing
plans have become increasingly complex and in many cases involve more frequent marketings.
Further, many farmers utilize on-farm and off-farm storage of commodities to manage price and
yield risks by smoothing marketings over time. Our data, discussed in detail below, confirm that
most producers market their production more often than just once per season.

" Associate Professor in the Department of Agricultural and Resource Economics at North
Carolina State University and Graduate Research Fellow in the Department of Agricultural Economics
at Kansas State University, respectively. Senior authorship is shared equally.

398




Knowledge of the frequency of marketings will add to the current understanding of
ducers’ marketing practices. Such knowledge may also have important implications for the
esentativeness of price statistics. To the extent that marketings may occur frequently across
Crop year, price quotes taken at harvest may not be representative of actual annual transactions

The objective of this analysis is to evaluate the frequency of Crop marketings for a sample
572 Kansas wheat, corn, grain sorghum, and soybean producers. Characteristics of the

ucers and farm operations will be evaluated for their effects on the frequency of marketing. -
Because the marketing frequency data are of a discrete, count nature, econometric procedures
propriate to the analysis of count data are employed.

. Tl_le theory of commodity storage has received considerable theoretical and empirical
ention In recent years. Williams and Wright provide a comprehensive review of the theory of
mmod.lty Storage. In general, the storage problem for a producer in possession of a stock of




@ P +k=E(P,)/(Aw) , with >0 and

3 P +k=E(P)/(1+) , with §=0 .
These conditions imply that agents will choose to store and hold a stock of commodity if the
current price is less than the discounted, expected future price less the costs of storage. In the
case of a risk-averse agent or an agent facing capital constraints, a divergence in these conditions
may appear such that a risk premium term, y, appears in the right-hand side of (2) and (3):!

(4) Pr k= Et(ﬂfl)/(]'*-r) * Yn! :

The risk premium term may be positive or negative and may also reflect an option value or
convenience premium. Expanding this condition to recognize the problem's dynamic, multiperiod
nature, one may note that similar arbitrage conditions exist for any pair of future expected prices:

%) Et(PM)/(lﬂ') * Yy = E_I(Phj)/(l )"+ g

To the extent that violations of this arbitrage condition occur (perhaps because of the risk
premia terms), agents may choose to store the commodity and market portions of the stock over
time. In such cases, producers may be observed to frequently market their production. It is
important to note that constraints to the maximization of expected utility have been omitted. To
the extent that capital constraints or other factors may limit a producer's marketing flexibility, the
frequency of marketing may be constrained. For example, a producer facing a large production
loan due at harvest may have to market at harvest rather than hold the commodity in storage,
regardless of expected future arbitrage conditions.

_ This conceptual framework suggests that factors associated with constraints to a farm

operation, as well as characteristics of the farm operator that might be related to risk attitudes
would be expected to be correlated with the observed frequency of marketings. Thus, an
empirical model of marketing frequency should include factors hypothesized to be relevant to a
producer's production and marketing environment as well as factors associated with a producer's
risk attitude and perception. Further, factors associated with the costs of marketing should be
considered. One would hypothesize that marketing costs consists of both fixed and variable
components. To the extent that fixed costs are relevant, the scale of production would be expected
to be an important factor influencing the frequency of marketing. In particular, producers with
more of a commodity at harvest would be expected to market more frequently since the fixed costs
of marketing would be spread over a greater number of bushels. Thus, empirical models should
contain quantity of production measures.

! Holthausen notes that, in the absence of basis risk, producers' storage decisions, and by
implication their frequency of marketing, will not be affected by risk aversion. Rather, risk averse
producers will take positions in the futures market to offset the effects of risk. However, basis risk,
transactions costs, marketing constraints, and other attitudinal factors may lead to divergences from
arbitrage conditions for risk-averse producers, even with fully functioning futures markets.
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Other characteristics of the farm enterprise are also expected to be relevant to the
frequency of marketing. Farms that are principally crop enterprises (versus livestock or. dairies)
would be expected to market more frequently since livestock producers may choose to store a
ignificant proportion of production for feeding on the farm. Much of the feed production in
- Kansas is irrigated. Thus, farms with irrigated acres may be expected to market less frequently
than dryland farms since much of the crop production may be stored for on-farm feeding.
Irrigated crops also have significantly higher costs of production than dryland crops. Thus, short-
term operating costs may be higher and capital constraints therefore more binding. The
"proportion of total farm acres engaged in crop production (versus pasture, set-aside, and waste)
and the proportion of total farm acres irrigated are included in the empirical model.

A farm's financial position may be relevant to lender-imposed constraints that influence
the frequency of marketing. In particular, a producer who is highly leveraged may be forced to
nmarket an entire crop at harvest in order to service the farm's debt. The debt-to-asset ratio is
included in the empirical models to capture such an effect. Ellinger and Barry have shown that

arms with a higher proportion of rented acres tend to be more highly leveraged and face greater
. capital constraints. Farms with more rented acres, by definition, operate with a smaller relative

capital base. The proportion of total acres rented is included in the e

mpirical models. A dummy
variable having the value of one if the producer does not depend upon short-term borrowing for
operating and production funds is also

included in the empirical models to capture lender-imposed
marketing constraints.

s capital is included to capture financial
efficiency, given by the ratio of total Crop revenues
uded to measure production efficiency. Farmers may
k or price risk according to their own, subjective

omparative advantage. Farmers who are more efficient in production may concentrate

Mmanagement efforts more on production and less on marketing. In this case, such farmers would
be expected to market less frequently. '

performance. Second, a measure of cropping
10 total variable production expenses, is incl

Producers' attitudes toward risk are expected to be important factors influencing their
- marketing practices. Producers' risk attitudes are represented by two variables. The first isa
Subjective ranking of risk preferences (1=Risk Hating, ..., 10=Risk Loving). The second is a
- dummy variable taking the value of one if the producer is more concerned with price risk than
Yyield risk. Risk averse producers may be expected to market less frequently since the risk premia
flSS_OCiated with uncertain expected future prices would be larger for such producers. However,
It is also possible that a risk-averse producer would market more frequently in an attempt to
Smooth revenue streams over a distribution of uncertain prices. Thus, the expected effect of the

Subjective risk preference variable is uncertain. Producers who are more concerned with yield
Tisk are expected to market less frequently.

Producer characteristics such as age and education are expected to be correlated with the
observed frequency of marketing. Mar

keting programs involving frequent marketings, often in
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forward or futures markets, are sometimes complex. Producers with more academic and non-
academic education may have advantages in implementing more sophisticated marketing plans and
may thus be likely to market more frequently. The years of formal academic education of
producers was included in the empirical models. In addition, a dummy variable with the value
of one if the producer had attended any non-academic marketing/risk-management educational
seminars was included. The years of experience in farming may also be relevant to a producer's
ability to comprehend and implement sophisticated marketing plans. Alternatively, older, more
experienced farmers may have accumulated knowledge regarding historical profits associated with
the frequency of marketing. The producers’ age was included to capture attitudes associated with
age as well as to represent years of farming experience.? Farmers may also be educated through
their reading of farm production and marketing related publications. A variable representing the
number of hours per week spent reading such publications was included in the empirical models.

Diversification of a farm enterprise may also be correlated with the costs associated with

marketing. A highly diversified farm faces more frequent marketings across commodities since
there are many commodities to market. However, in such a case, a highly diversified farm would

Finally, various aspects of a producer's marketing practices may interact with one another.
In particular, it is expected that producers who adopt forward and future pricing methods may

Econometric Procedures

In the empirical models of the frequency of marketing, the observed dependent variable,
the number of marketings in a season, is a non-negative integer. The empirical models relate the

* Age and years of farming experience are very highly correlated. Replacing age with years of
experience gave almost identical results,

* The potential for simultaneity between the frequency of marketing and the use of forward

pricing methods should be acknowledged. Evaluating the potential for simultaneity is a topic of current
research.

402

S




re y; = 0, 1, ..., N corresponds to the observed number of marketings. Continuous
bution estimators do not recognize the discrete nature of the data. Count data estimators may

re appropriate as they explicitly acknowledge the discrete distribution of the data. In
tion, they restrict positive probability assignment to possible events. In particular, Poisson
nt data estimators have been used in recent studies (Hausman, Hall, and Griliches). In the case

e Poisson model, the relationship between the frequency of marketing, v, and the explanatory
ables is assumed to be

 Prob(y,=Y|X,) = e L)yl , where InA, =X,B +u

ormal distribution is a good approximation of the Poisson distribution if the Poisson
meter A, the conditional mean and variance of the dependent variable, is large (Larson).
, the importance of respecting the count data nature of the dependent variable may depend
e problem at hand. Creel and Loomis (1990) note that one should be cautious in using

al MLE to model a count data process for which small values of the dependent variable are
mMon.

5,F ((y‘. - wf - yr)/(‘/i“t) » and

W = 8w/ (V2 )

ﬂzle first test, g(u,) is equal to y;, the conditional mean of y. For the second test, 2(w)) is equal

Test statistics, defined as 4 and t,, are given by the respective t-ratios from the
Tessions.

403




The negative binomial estimator can be used when overdispersion is present.* The
negative binomial probability law may be written as

I"(ytd-l/cc)

2014 (y;+1/m)
T@+DI/e) (2P 1red) ’

(10)  Prob(y,=Y|X,) =

where I'() indicates the gamma function and « is a parameter. As e - 0, the gamma distribution
becomes degenerate and the negative binomial distribution reduces to the Poisson distribution.

Discussion of Data

Data were collected by surveying 1,963 Kansas farms in September 1992.5 Producers
identified the number of times per season that they typically marketed their crops. The survey
- data were matched to detailed farm management records from the Kansas Farm Management
Association data bank. Of the 1,963 farms surveyed, 572 usable surveys were returned,
corresponding to a 29 percent response rate. Of the 572 producers returning surveys, 538
produced wheat, 226 produced corn, 387 produced grain sorghum, and 316 produced soybeans.
Several of the returned surveys were dropped from the empirical analysis due to incomplete
responses. The empirical models contained 306 observations for wheat growers, 108 observations

for corn growers, 205 observations for grain sorghum producers, and 114 observations for
soybean producers.

Table 1 contains a summary of the frequency of marketing for the 572 producers. In every
case, the mode of the implied distribution corresponds to a marketing frequency between 2 and
5 times per season. A minority of the producers chose to market a single time. For wheat and
corn, only 18 percent of the producers indicated that they marketed their entire crop in a single
sale. For grain sorghum and soybean producers, these percentages were somewhat higher (26 and
30 percent, respectively) but still indicated that a majority of the producers marketed more than
once. Figure 1 also illustrates the frequency of marketing for each of the commodities.

Empirical Results

In accordance with the conceptual model of storage and marketing frequency, a number
of variables were hypothesized to be relevant to the frequency of marketing. Definitions and
summary statistics for the explanatory variables are given in Table 2. Parameter estimates and

* Of course, as is true with any maximum likelihood estimator, the negative binomial estimator
will produce unbiased estimates only if the true distribution is negative binomial.

’ The survey sample was comprised of 1991 members of the Kansas Farm Management
Association. Featherstone, Griebel, and Langemeier found that, when compared to the USDA's
stratified Farm Costs and Returns Survey data, the Kansas Farm Management Association data are
representative of commercial farming operations in Kansas.
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ard errors for the Poisson and negative exponential models of marketing frequency are
nted in Table 3. The results confirm that the observed frequency of marketings for wheat,
: :grain sorghum, and soybeans are correlated with farm and operator characteristics. Many
e farm and operator characteristics are statistically significant in both the Poisson and

e binomial regression models. As expected, the parameter estimates of the Poisson model
ery similar to those from the negative binomial model but are generally more statistically

ant. Recall that overdispersion will lead to consistent estimates but that standard errors
‘be estimated inaccurately.

Specification tests for overdispersion in the Poisson model are presented in Table 3. With
xception of wheat, the first test for overdispersion t;, which considers a variance which is
by the mean plus a scalar multiple of the mean, supports the Poisson specification. The
tion for wheat occurs at the « = .06 level. However, in every case, the second specification

rejects the null hypothesis of no overdispersion in favor of the alternative hypothesis that
ariance is a quadratic function of the mean. Because overdispersion is not supported by both

both the Poisson and negative binomial estimates are presented. However, in light of these
ts, the Poisson estimates should be viewed cautiously,

As expected, the results indicate that the frequency of marketing rises as total production
es. This is a scale effect that likely reflects the fixed costs associated with marketing. The
dle of production is statistically significant in every model. Farms that are more specialized in
op production, as indicated by the proportion of acres in Crops versus pasture, waste, and set-
8ide, are more likely to market frequently. The crop proportion variable is statistically
cant for both wheat and soybean models and for the Poisson corn model. This may reflect

€ fact that producers with a significant proportion of their farm land in pastures may feed crop
uction on the farm.

Corn, grain sorghum, and soybean farms that rent a significant proportion of their acreage
r to market less frequently than farms that own more of their acreage. This may be because
Is face greater constraints from lenders (Ellinger and Barry), who may press for quick selling

est so that loans may be serviced. Irrigated corn and soybean farms market significantly
frequently than nonirrigated farms. At least in the case of corn, this may reflect the fact that
h of the irrigated acreage in Kansas is used for feed production. Producers with irrigated

may be feeding production on the farm rather than selling in the market. In addition,
ated production involves significantly higher costs of production which may tighten capital

fiuc

Financial leverage, as represented by the debt-to-asset ratio, is significantly correlated with
equency of marketing by wheat producers. In particular, wheat farms with high relative
€rage ratios market significantly less frequently than farms with low relative debt levels. The

of return on capital is positively correlated with the frequency of marketing for corn
cers. However, this rate of return is not significant for any of the other crops. A related
1§ measured by the source of funds variable. Corn producers that do not depend upon short-
borrowing appear to market significantly more often than producers who borrow to cover
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short-term production costs. However, this effect is not statistically Significant for any of the
other crops.

Cropping efficiency, as measured by the ratio of total returns to Variable production costs
is significantly correlated with the frequency of marketing by wheat Producerg pyt does not a ea;
to significantly affect marketing frequency for any other crops. Thig May suggest that '.sll}leat
producers who have a comparative advantage in managing producticy, aspects of their farm
operation may devote less attention to marketing issues, thereby rnarketing less frequently

Surprisingly, producers' risk attitudes do not appear to signj : :
frequency of marketing. The price risk variable is not significant, SuggeStf:lcgagg thmgf:zex;zzutil:g
who are more concerned with price risk do not appear to market More frequentl tII;an those
producers who are more concerned with yield risk. The subjective risk Dreference thing e
significant in the Poisson corn model. One explanation for the seemingly, low significance arnox:ly
the risk variables is that the risk variables considered are too general, ang not capable of isol ating
fear of future prices (causing a producer to sell now), from a disty 5

- . 48te for interyear price
variability, causing a producer to market often in an attempt {0 acquire , i aver;yge prl;ce

Producers that devote more efforts to self-education by reading farm s
: - . . bl

to market more frequently. In particular, the hours reading variable igs statisﬁf:uylz?gtﬁ?lsc:gf ;(E)T

both models in the case of wheat and for the Poisson models for corn g grain sorghum. This

may suggest that information gathered through such publicationg e SAUL,

. Ontri
formulation of marketing plans that involve more frequent marketing R tow.ard e

Structural aspects of the farm enterprise appear to be reley
marketing in several cases. In the case of wheat and corn, farms that areaénpg i(:ui;h:d Eeq:;;fgﬂ:f
of those crops are likely to market more frequently. Farm enterprises Organized as aI:"mershj I:
appear to market significantly more often than comparable sole-proprietorshi : Thispma — IJt
the fact that the interests and objectives of several individuals are involyeq P y rellec

: i : .
of a partnership. Accommodating the increased number of marketing 8oalg m?a;ﬁi?fbgiﬁg?:
frequent marketings.

The age of the producer is significantly correlated with the frequency oF mistigs. T
particular, older producers of wheat, corn, and soybeans market less ffGQuenﬂy E ducatio:gl cioes
not appear to be a significant determinant of the frequency of marketing exce:: ¥ Tl v oF
wheat, where education is statistically significant in the Poisson mode] Likewig o seraiisaton
in private and extension-related risk management and marketing SeMingy e n gt 5 E :
significantly influence the frequency of marketings. piear o

Finally, corn, grain sorghum, and soybean producers that sej) i
markets appear to market significantly more frequently. This result m
significant interaction between the frequency of marketing and the adoptig
pricing techniques. This interaction and the potential for simultanegy
important topic for future research. .

0 forward and futures
Y suggest that there is
1 of futures and forward
§ decision making is an
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and Conclusions

prices as well as constraints facing their

: termine whether to sell the commodity upon
st or place some proportion of the commodity in storage for sale at a later date.

ge, non-irrigated crop partnerships whic

tly. Young operators that spend a considerable amount of time in self-education efforts

ppear to market more frequently.

These results may have important implications for public price statistics that are taken as

tors of prices received by producers. In particular, these results suggest that most farmers

ket several times, likely throughout the Crop year. This may suggest that harvest-time prices
not the quotes most relevant to the prices received by producers.
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Table 1 Frequency of Marketing per Season by Kansas Crop Producers
Frequency per
Season Wheat Corn Grain Sorghum Soybeans

0 .0038 1107 0180 .0569
1 1784 1770 2610 2975

2-5 .6561 2177 6021 5222

6-10 1338 1327 0982 0918

> 10 .0279 .0619 .0207 0316
n 538 226 387 316

Table 2. Variable Definitions and Summary Statistics for Analysis of Marketing Frequency

-Standard
Variable Description Mean Deviation
Wheat Frequency Number of times per season wheat is typically 3.7730 3.7896
marketed
Corn Frequency Number of times per season corn is typically 3.9513 4.8044
marketed
Sorghum Frequency Number of times per season grain sorghum is 3.0103 2.5873
typically marketed
Soybean Frequency Number of times per season soybeans are 3.0633 3.1727
typically marketed
Wheat Production Wheat production in 1991 (1000 bu.) 13.9360 21.2710
Corn Production Corn production in 1991 (1000 bu.) 8.1872 20.3360
Sorghum Production Grain sorghum production in 1991 (1000 bu.) 8.2940 12.8240
Soybean Production Soybean production in 1991 (1000 bu.) 2.4765 4.7221
Crop Proportion Proportion of farm acres engaged in crop 7100 2519
production (versus set-aside, pasture, and waste)
Irrigated Proportion Proportion of total farm acres irrigated .0594 .1495
Rent Proportion Proportion of total farm acres rented .6204 .3037
Debts / Assets Debt to asset ratio 3948 .3998
Capital Return Rate of return on managed capital (%) -1.3415 7.1074
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Table 2. (continued)

Cropping Efficiency

Source of Funds

Price Risk
Hours Reading
Risk Preference
Specialized

(wheat)

Specialized
(corn)

Specialized
(grain sorghum)

Specialized
(soybeans)

Corporation
Partnership
Age
Education

Seminar

% Wheat FP

% Corn FP

% Sorghum FP

% Soybeans FP

Ratio of crop revenues to variable crop 1.7290
production costs

0 if operating funds are borrowed, 1 otherwise 2041
1 if producer believe most farm risk is from .6134

prices, 0 if from yields

Number of hours typically spent reading farm 4.1972
publications per week

Producer's subjective risk preference ranking (1 4.7671
= Risk Hating, ..., 10 = Risk Loving)

1 if at least 50% of crop production is wheat, 0 4410
otherwise

1 if at least 50% of crop production is corn, 0 1416
otherwise

1 if at least 50% of crop production is grain .1888
sorghum, 0 otherwise

1 if at least 50% of crop production is soybeans, 0127
0 otherwise

1 if farm enterprise is a corporation, 0 otherwise 0332
1 if farm enterprise is a partnership, 0 otherwise .0542
Age of producer 50.6500
Years of formal education 13.8790
1 if producer attended risk management / .6693

marketing seminar, 0 otherwise

Percentage of wheat forward priced (average over 14.6480
1989-91)

Percentage of corn forward priced (average over  19.2090
1989-91)

Percentage of grain sorghum forward priced 7.7859
(average over 1989-91)

Percentage of soybeans forward priced (average 14.0400

over 1989-91)

1.4726

.4034
4875

3.2289

1.9894

4970

.3489

3917

1121

1794
.2266
12.8440
2.1616
.4709.

21.6530

26.2920

17.8790

22.1510
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