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Farmers’ Perceptions and Information Sources:

A Quantitative Analysis

By Richard L. Farnsworth and L. Joe Moffitt

Abstract

Using the concept of negentropy and ordinary least squares, this article mvestigates
the role of public and private information sources in forming growers’ vield percep-
tions Pad private consultants reduced the discrepancy between gamma-distributed
actual and percewved yield distributions, whereas farm adwvisor contacts tended to
increase the discrepancy between actual and perceived yield distnbutions for a group
of 28 cotton growers in Califormia’s San Joaquin Valley Results were inconclusive
for extension research personnel and other agncultural sclentists, chemical company
meetings, grower meetings, farm publications, and educational level
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Agnicultural producers who understand biological,
technical, and economic relationships can make
more efficient production decisions Uncertainty
complicates their decisionmaking and forces them
to gather information about resource use, output
possibilities, and prices from public agencies and
private enterprises In this article, we investigate
the role of these information sources in fofming
farmers’ perceptions of outcome probabihty distri-
butions and eventual profit

Earler studies by Beal and others (2), the U §
Department of Agriculture (17), and the Environ-
mental Protection Agency (4) have 1dentified major
information sources.that growers use in their pro-
duction and marketing decisions 1 In this article,
we describe a framework for empincally investigat-
ing the significance of various agricultural informa-
tion sources on growers’ perceptions We apply our
model to evaluate the impact of mformation sources
on yield perceptions of cotton growers in Califor-
nia’s San Joaquin Valley

*The authors are agricuitural economists with the
Natural Resource Economics Division, ERS

! Italicized numbers in parentheses refer to items 1n the
References at the end of this article

The Model

The agncultural production function encompasses
many varniables that a producer may or may not be
able to control The uncontrolled varables necessar-
Uy lead to random output levels which can be char-
acterized by a probability distribution A producer’s
1naccurate perception of the output probability dis-
tnbution leads to inefficient utilization of resources
and, hence, to decreased profit If actual and grower-
perceived output distributions are known, a measure
of the discrepancy between the two distributions
can then be developed and related to information
sources via regression methods Regression estimates
indicate the role of specific information sources

in the formation of accurate perceptions

Previous:studies have measured the discrepancy be-
tween the two probability distributions as a func-
tion of differences in their means (5, 9) However,
a more appropriate measure should tncorporate all
charactenstics of the two probabihity distributions
Such a measure was developed by Kullback and
Leibler (7) and 1s defined as the expected loga-
nthmic ratio of two probabihty density functions

D = fIn(g(x)/f(x))g(x)dx (1)

where f and g are perceived and actual densities,
respectively Hobson (6) proved that equation (1)
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1s a unique measure of the discrepancy between
two probabihity density functions that 1s consistent
with the rules of conditional probabiity This mea-
sure 15 referred to as negentropy in the hiterature of
information theory Theil (10) regards D as a mea-
sure of badness of fit and refers to 1t as information
Inaccuracy

In our subsequent empirical analysis, we assume that
actual yields, g,, and perceived yields, f, for grower 1
are gamma distnbuted The gamma density 1s non-
symmetric and skewed to the nght over the range

of zero to plus infimty Use of a gamma density 18
based on the notion that a below-average yield 1s
more likely than an above-average yield 1n cotton
production This analysis was ongmally advocated
by Day (3) 1n his analysis of skewed cotton yield
distnbutions.

The actual and perceived gamma distribution yield
densities are
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where o, Ay, &, and A; are parameters and must be
greater t%an zero Ignonng for the moment the sub-
seripts g and f, the mean and vanance of a gamma
distribution with parameters o and A are respectively
a/X and.a/A2 We calculated these parameters from
grower surveys and actual yields

Given the assumption of gamma-distnbuted actual
and perceived yields, equation (1) becomes
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where I'{.) and (- ) are the gamma and digamma
functions, respectively, and are extensively tabulated
(1) D, 1s zero 1if the observed and perceived distribu-
tions are identical, otherwise, D, 1s positive

We hypothesize that D, in equation (2) 1s influenced
by a grower’s charactenstics and the information
received from vanous sources With observations on
the sources and amounts of information received by
grower 1 and the charactenstics of grower 1, a rela-
tionship such as

D, =h(X,,Z) (3)
where
X = avector of the amounts of information

1
recerved by grower 1 from each informa-

tion source and
Z, = avector of grower charactenstics
may be estimated to explain the discrepancy between
actual and perceived yield distributions Parameter
estimates from equation (3) suggest the nature of
the contribution made by an information source or
manageral charactenistic—that 1s, whether the nfor-
mation source sigmficantly decreases or increases the
discrepancy between actual and perceived yield
distnbutions In our subsequent empirical analysis,
we assume that the information growers receive
from various public agencies and private enter-
pnses directly affects the distance between the
observed and perceived yield probability densities

Data and Variable Definitions

The time-series of cross-section data used 1n this
study are from a random sample of cotton growers
1n the San Joaquin Valley of Califormia Moments
of the actual yield distribution were estimated for
each of the 28 growers mn the sample for the 1970-74
period Moments of the perceived yield distribution
for each grower were estimated through ehcitation
and the PERT method as modified by Perry and
Greig (8) Growers were asked to estimate average
yield and yields associated with the 5th (Pg) and
the 95th (Pg5) percentiles We estimated perceived
standard deviation using the relatively distribution-
free formula, 0 = (Pg5 - Pg)/3 25, proposed and




tested by Perry and Greig (8) Yield estimates at the
5th and 95th percentiles were used to eliminate
highly unlikely occurrences from the more usual
stochastic influences

Both the actual and perceived.yield distnbutions are
assumed to be gamma distributions We calculated
the vanable D, by substituting method of moments
estimates of actual and perceived yield parameters
Into equation (2} The following variables are in-
cluded 1n the model

D, = negentropy of the perceived profit distn-

buticn,

X,, = number of times a paid private insect
consultant checked grower 1’s fields during
the growing season,

= number of extension farm advisor con-
tacts,

X,, = number of times extension research per-
sonnel and other agricultural scientists
were contacted,

= number of gin and grower organization

meetings attended,

number of chemical company meetings

attended,

= number of subscnptions to farm maga-

zines and other penodicals, and

years of education of the grower
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The vanables represent public and private informa-
tion sources (2) and processing abilities (that 1s,
educational level} Field checks by paid pnivate con-
sultants for pest and other related problems capture
an extremely important short-term information
source Extension farm advisor contacts hkewise
farm adwisor contacts likewise reflect the apphed
reflect the applied arm of public agencies Exten-
s1on agricultural research personnel-and other agn-
cultural scientist contacts capture the long-term
research needs of growers Gin and grower organiza-
tion meetings represent the role of other growers 1n
the decisionmaking process Chemical company
meetings partially capture the role of agriculture’s
most.organized information source Finally, all
written matenals represent the role of the mass
media as an information source

10

Estimation

We regressed D, on the information vanables and
education to obtamn the following result (standard
errors 1n parentheses)

D, = 1923 - 0011X,,+ 0 108X,,
(0 692)* (0 006)** (0.041)*
- 0019X5, + 0029X,,- O 050Xg,
(0 033) (0 040) (0107
+ 0012Xg - 0074Z (4)
{0 052) {0 051)
RZ = 0479
F(7,20) = 2623
Obs = 28
* = significant at the 5-percent level
ik

sigmficant at the 10-percent level

Negative coefficients in equation (4) indicate van-
ables which reduce the discrepancy between actual
and perceived yield distnbutions The significant
negative coefficient for paid private consultants
(X, } supports growers’ decisions to pay for addi-
tional information that typically includes pest
mformation as well as so1l, plant, and rnhigation
advice The two variables—extension research per-
sonnel and other agricultural scientists and chemical
company meetings—have negative coefficients, but
are 1nsignificant Grower contacts with extension
research personnel and agricultural scientists over
the sample period were low, which probably reflects
growers’ interests in the application of new tech-
mques rather than 1n basic research The msignifi-
cance of chemical company meetings supports the
notion that the companies are product-oriented,
particularly for pesticides We would expect chemi-
cal compames to haveia greater role 1n pesticide
decisions The estimated coefficient for education
met our a prior: expectations and was significant at
the 20-percent level

Coefficients on the remaining vanables are positive,
suggesting addifional information increases the dis-
tance between actual and perceived yield distnibu-
tions These information sources appear to confuse
growers and increase their uncertainty Particularly
important 1s the significant positive coefficient for
extension farm advisor contacts This result suggests



information transfer between growers and extension
farm adwvisors could be improved to benefit both
parties A positive coefficient for gin and grower
meetings might be capturing the competitive nature
of growers or simply stating that information ex-
changes between growers does not help much 1in
production decisions We do not rule out the pos-
sible important role of gin and grower meetings 1n
marketing decisions, especially those concerning
prices The positive coefficient on publications 18
not surprising given the multiplicity of views found
1in different farm journals and trade association
magazines Growers may use publications to learn
about new products or practices, but most likely
rely on other sources to learn about the application
of new products and 1deas to thew specific farm
problems

Conclusions

Information occuples an important position 1n an
uncertain work environment Growers understand
the important relationships between information
and efficient resource utilization They frequently
seek information from a multitude of sources to
update their perceived notions of mput-output
relationships and economic conditions to increase
profit In this article, we have presented a measure
for quantifying the distance between growers’
observed and perceived yield distnbutions Using
regression analysis, we then 1dentified managernal
characteristics and information sources that signifi-
cantly affected the distance between observed and
percelved yield distributions

The approach 1s feasible, as demonstrated by our
empinical analysis of the role of information sources
1n the formation of growers perceptions Additional
research and more empirical studies need to be con-
ducted before general conclusions can be stated and
before the agricultural information network can be
altered to improve information transfer and enhance
producer profits
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