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and Information in Corn and Soybean '
' Production *
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Robert J. Rades, and Larry P. Bohl

Iqtroduction

The analysis bfesented in this paper represents an empirical attempt to mea-
Sure’the'benefite of research information and learning (feedback) to managers of
‘corn and soybean farms. A management game incorporating‘key decisions in corn
and soybean produetion was developed. Participants in an experiment, a group
of undergraduate farm management students; were asked to play the game by making
a series of decisions. Some of the participants in the experiment were denied
reseerch information and/or feedback from the previous decision. Total
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profits was the measure used to assess the benefits of the information and feed-
back. Results of the experiment indicated a consistently significant positive

feturn to both learning (feedback) and to research information. In particular,

\ *

the réturn to information was much larger than was expected on an a priori basis.

Conceptual Framework

It has 1eng been recognized that the entrepreneurial ability of a manager
can be at least as important a determiﬁant of firm profits as the amount of other
resources (land, labor and capital) that are available. Despite this fact,

little is known of how the availability of information useful in making manage-
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*This paper is a result of research done under Grant 016-15-21 from the
Cooperative State Research Service entitled, "Computer Supported Management
Information Systems to Facilitate Decision-Making in Soybean Production.
Paper presented -at the meeting of the American Agricultural Economics Associ-
ation at Texas A&M University, College Station on August 21, 1974.

" David Debertin is an Assistant Professor of Agricultural Economics at the
University of Kentucky; Gerald A. Harrison and Robert J. Rades are Assistant
Professors; and Larry P. Bohl is an Associate Professor, all at Purdue University.



Consider a profit function:
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further;
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profits for the firm

land
labor
'capital

managerial ability

a vector of prices on inputs and outputs

* *

(i, hy 2. . . .2

1 m

information from research that is useful in making a managerial
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decision

learning which takes the results of feedback from decisions made
in a pre&ious time period

a vector of‘cﬁaractefistiés df the manager that act to influence
the manager's ability to use information in a decision making
context, These characteristics are assumed constant for each

manager.

Hence, for the individual manager: ,
N (}3)‘;7‘ = £ (L, N, K, g(i, h); Py. . .Pn)

It is hypothesized that firm profité ‘are related to the amount of research infor-

mation available to the entrepreneur. It is further hypothesized that learning

due to feedback from decisions made in previous time periods influence profit

levels. A 2-way analysis of variance experiment with a management game is used

to test these hypotheses.,



The Research Tool

The tool uséd to assess the returns to 1earning (feedback from the previous
décision) and information/was the Purdue University Corn-Soybéan Production Simu-
' lator (game) . The:game was designed to simulate the operation of an Indiana
grain farm‘qver a five year period and incorporated a number of management decisions
basicbto corn and soybean production. These decisions are listed in Table 1. All de-
éisioné rélévant to corn and soybean production were not inclﬁded inkthe game.
Each‘décisioﬁ included in the model was chosen because rgsearch or extension
information (from Purdue and elsewhere) useful in making the decision was availa-
ble.g/
The'gaﬁe was constructed such.that tﬁe management decisions had an impact
on gross returns, coéts of production, or both. Much of the data used in the |
construction of the géme were obtained from pﬁblished and unpublished reports by
thé Purdue Agronomy Department, and through conversatione with Purdue Agronomists.
Data on éosts of production and labor requirements were largely taken from previous
extension modeis in'opefatibn at Purdue. In certain cases, appropriate statistical
tools were used to derive coefficienté not readily available Qirectly;from the
research data. For exémple, cocefficients representihg corn and soybean response
fo fertilizer incorporated in the game were estima?ed from Purdue Agronomy Farm data
using a Cobb-Douglas production function. |

The Experimental Design

Figure 1 illustrates the design used to conduct the analysis of variance
experiment with the ﬁanagement game. Partiéipants in the experiment consisted.
10f a group of students in a senior level course in faxm'management, The vast
majority'of the 60 participants-in the experiment ﬁere quite familiaf with corn

and soybean production practices. Most were reared on ccrn. belt grain farms.



'Table 1. Decisions Incorporated in the Purdue Univarsity Corn-Soybean
: - Production Simulator

1. Combination of corn and soybeans to be planted on 600 acres
2. Soybean variety selection
3. Row width for soybeans and corn-

vé.‘ PZOS and K O applied to soybeans

2

5' N’ P205 'and Kz

6. Date to begin planting soybeans

O applied to corn

f.v‘Daﬁe'to bégin planting corn

Sf:_Défé,tovbegin harvesting soybeans

9. Date.td‘begin harvesting chn |

le.' Moistﬁre level to which soybeané are to be aftifiéally dried_

’11."Moisturebleve1 to which corn is to be artificially dried




Some 73 percent of the students were farming alone or in partnership. Additional

characteristics of participants are summarized in Table 2.

No
Research Research
. Information Information
Gfoup Grbup No feedback from the previous decision
1 2
Group' Group Feedback from the previous decision
3 4 '
e '

Figure’l. The Experimental Design

Eacﬁ participant in the experiment was required to work with fhe same set
ofvresources -- a 600 acre farm assumed to be locatéd in Tippecanoe County, Ind-
iang, and assumed to be suitable for corn and soybean production.‘(All partici~
pants were asked to complete deCisions.for eaéhbof the 5 decision pefiods with
access to’no'iﬁforﬁafion other than ;he»characteristics of the farm (i.e., acreage,
soil tests; owned machinery) and early spring corn and”soybeaﬁ prices. Pafticipants
were fhen érraye& on.the Baéis‘of the total profits geherated for the 5 years.
’The arfay was divided into groups of 4 individuals. Each individual in the groups
- was randoﬁiy assigned to one of the treatmenté as shown in'Figure 1. The experimental
design thus insured that manageri#l ability as meééured ﬁy fhé initiai.deciSions was -
distributed to eaéh treatment.group; This made ppssibleimeaningful comparisons of cell‘meaﬁs;
Feedback consisted of the results from the deciéions of the previous year
(period). 4The‘feedback appfoximated a detailed set of farm records. Included in
the feedbaék'waé information on yields per acre,'pricesvreceived, harﬁest moisture,
hired labqf; machinery, fértiliier,'herbicide, and other variébié costs, taxes on

land and interést on borrowed capital.



Table 2. - Characteristics of Participants in the Experiment

10.
11.
12.

13.

Average Semesters of éollege Work Completed
Average Grade Point (6.00=A)

Péfcent Who Were Reared on a Farm

PercentvNot Currently Farming

Percent Farming Alome

?ercent Farming'With_Fathef

Percent fafming With a Relative Other Than Father
Percent Féfming With a Non Relativé

Percent Who Intend tc Return to Farm After Graduation
From College -

Percent Who Had Never Grown Corn or Soybeans
Percent Who Had Grown Corn But Not Soybeans
Percent Who Had Grown Soybeans But Not Corn

Percent Who Had Grown Both Corn and Soybeans

7.3
4.78
94.2
26.9
5.8
57.7
1.9
7.7

76.9

9.6

15.4

1.9

73.1




'&:Infnrmation:eonsisted of research data largely obtained from the PurdneA
Agronomy Farm.‘ As part of the research‘project, an information retrieval system
'was developed,A Some 20 tables of research data useful in making nanagement deci-
sions for'tnevgame were stnred nn a magnetic disc unit; .Participants in the ex-
periment in groups having access to information were allowed to retrieve the tables
of.infornatiOn as required by using a system nf key words through a remote com?_
.pufer terminal (teletype). |

lt is also important to note that‘the information did not tell the‘participant
which decision tn make., In fact, a substantial‘amounf of interpretation was re-
quired. The infofmation provided‘tn the groups consisted of data thatlis readily

vavailable from an experiment station of a land grant'college;

Statistical Results
"~ Mean profits generatedvpervyeaf for.each of tHe'fourjtreatments over the 5

years of operation;nf the game are_presented in Table'3, Fluctuations in nean
profit levels over the 5 &ears were due primarily t0'variation in prices and wea-
ther.factdfsbineorpnrated into the‘game, An analysis nf variance of the data is
'pi:ésented in Tab le 4 : | |

Results nf,the analysis clearly show a consistentlyvsignificant positive
‘return to both feedbackband information. The group with aceess to infqrmation
- and feedback was able tnvgenerate average profit levels nearly twiee as great as
the grnup with acsess to neither feedback nr information. Mean profit levels
(Table 2) were entirely consistent w1th expected results for every dec1sion
’period. Analysis of variance results (Table 3) were also eon81stent w1th a priori
'exnectations. |

Fnr»decision’l :thereswas no‘feednack from fne previous decision«andjaccore
dingly the F ratlo fer feedback was non31gn1f1cant. Remaining F ratiosvtesting

~for the effects of feedback and information were 31gn1f1cant at levels ranging



Table 3. Mean Profits Generated Per Year for Each of Four Treatments, Five
- Years of Operation '

: Treatment _ :
~Decision I - IT I11 IV

Period - No Information Information No Information Information

(year) No Feedback  No Feedback Feedback Feedback

1 3,314 -1,316 2,292 . -504

2 11,978 16,554 - 14,09 19,316

3 : 13,814 19,553 17,787 | 25,267

4 343 5,021 4,099 7,177

5 20,475 24,235 25,990 28,073

- Average - B . S
of 5 years 8,659 12,810 11,935 15,866




~Table 4.

Analysis of Variance of Profits

.29

F
~ Decision Condition Ratio Significance
1 . Feedback-No Feedback .33 nonsignificant
1 'Inforﬁation-No Information 1.42 .25
1 Interaction-Feedback and Information .00 - nonsignificant
2 Feedback-No Feedback 2.82 .100
2 Information-No Information 11,21 .005
2 Interaétion-Feedback and Information .05 nonsignificant
3 Feedback-No Feedback 9.39 .005
3 Information-No Information 17.13 .005
3 Interaction-Feedback and Information .30 nonsignificant
4 Feedback-No Feedback 7.G4 .025
A Information-No Information 12.46 .005
4 - Interaction-Feedback and Information .53 ~nonsignificant
5 + . Feedback-No Feedback 8.83 .005
5 Information-No Information 3.53 .100
5 Ihteraction-Feedbéck and Information nonsignificant
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from .25 to .005. F ratios testing for multiplicative interactions between feed-

back and information were nonsignificant in every decision period. Hence, it is

. apparent from the analysis that both feedback and information exert a positive

influence on total profits, and that feedback and information together have a

greater impact on profits than either alone.

1.

Concluding Remarks

It is possible to show positive returns to both learning (feedback) and
information in a simulated environment. Empirical results provided solid
statistical evidence to support the initial hypotheses that both learning
(feedback) and information are major determinants of profit levels for
"managers" of simulated corn and soybean farms.

In the simulated environment, information appeared to perhaps have a more
important im@act on profits than did feedback. In many cases, individuals

confronted with the feedback-no information condition appeared to be

groping for an optimal decision. A trial and error approach for the group

- was very evident. For example, even after several decisions had been made,

many members of the grbﬁp with feeéback but without information wefe apply-
ing fertilizer fo crops at rates that were far from optimal. Individuals

in Both groups with access to informatien "zeroed in'" on fertilization
levels that were nearly optimal very early in the experiment.

As might be expected, an examination of the.data revealed that the greatest
marginal returns'te feedback and infermation occﬁrre& for the '"managers"
thet generated very low profits under the no feedback-no information con-
dition. These "managers' were able to make a substantial-improvemeht when
confronted with either feedback er information. There was little evidence
of a return to feedback for those who had generated‘large profits without

feedback or information. However, even those '"'managers" who generated
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large profits without information were able to gemerate greater profits
when given the research information. Omne implication that might be drawn
from the results of the analysis is that aids should be directed toward

low-income farmers for it is here that the greatest marginal returns are

possible.

If farm managers in the real world behave similarly to participants in

the experiment, the potential benefits to improved information delivery

. systems may be substantial. A number of participants in the experiment

commented on the usefulness of having information on all phases of corn
and soybean production readily available in one place. A remote computer
terminal may pfove to be a more effective means than traditional research

and extension bulletins for making large amounts of research information

‘readily available for use by farm managers.
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Footnotes

Leslie (6) used a management game to study the impact on profits of information
for managers of fluid milk plants. Haseley (4) analyzed the relationship be-
tween information feedback and firm performance for food processing and mar- -
keting firms. Jones (5) followed an experimental design similar to that pre-
sented in this analysis for analyzing the effects of competitive envirorments
on decisions by supermarket managers. Bohl (1) estimated a learning curve
(return to feedback) for farm input supply firm managers using a management
game. A number of efforts to estimate the effect on profits of agricultural
research on a more aggregated basis habe been conducted. See, for example,

'(2 and 3).

=" If the objective of the experiment is to attempt to measure the benefits of

-research information, there. is no point in the inclusion of management deci-

sions in the game which require research information that does not now exist.



