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‘Returns To Information:
Experimenting With Farmers*

_ Robert J. Rades, David L. Debertin
S . and Gerald A. Harrison

A 1975 Journal paper by the QUthors'described ﬁow bﬁéiﬁess gaming

techniques mlght be used to quantlry returns to research 1nformat10n

\

] X
disseminated by,land grant universities. A computer game 1ncorporat1ng

key managerlal dec151ons in corn and soybean productlon was developed by
the authors (Debertln, et al., 1974) 1he management game was used as
:the basis for a laboratory experlment, Participants in the,experiment,

a group of students in an adtaﬁced undergraduate farmamanagement couree,
were asked to meke:a series of managerial decisions dealing'with:the‘
.operatioﬁ of e>simulated 6001acre corn and soybean fatm. Some of the
studente were denied aceese to'reeearch'infofmation releting to the man-

agerial decisionms. Results of.the'analysié indicated that students who
had access tqvthe research”informatioﬁ were able to generate sigﬁgficadtly
greater profits with the game than were students who weie'denied eCcess
to the researcﬁdinformation.

~The purpose of thls paper is to report thc results from a second

related expe11mcnt also conducted in a laboratory env1ronment at Purdue

*Dr. Rades is Assistant Professor of Agricultural Econdmics at
Purdue, Dr. Debertin is Assistant Professor of Agricultural Cconomics at
the Un1ver%1ty of Kentucky, Dr.. Ihrrlson 1s AbSOClatC Professor of - '
Agrlcultural [conomlcs at Purdue' :
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T of the game can be found in Debertln ot aZ., (1975) All farmers

'Participantsﬂin-this experimentswere experienced farm"managérs, not
“students. The same management game and a 51m11ar de51gn was used in
*  both experrments Hence, comparlsons between the performance of the

1,;Students and-performance-of\the,experienced farm ‘managers with the game

can be made. . . s C LT S

~ The Management Game

\1The game used_in“the laboratory'exPeriment simufated7the operation

of an Indlana grain farm over a flve year perlod and 1ncorporated ma:n-

ager1a1 dec151ons ba51c to corn and soybean product1on Each-dec151on

TR -

31nc1uded in the model was chosen because research ]nformatlon useful in

maklng the dec1s10n was avallable (Table 1).

The game was. constructed such that the manaaement dec151ons had

T I'

an impact.on,gross returns, costs of productlon or both. Much of the -

' ~

data used in “the constructlon of the game was obtalned from. publlshed

' and unpubllshed reports by the Purdue agronomy department and through :

\

conversatlons w1th Purdue agronomlsts Data ,on costs of. productlon and o

C

labor requlrements ‘were 1arge1y taken from preV1ous exten51on models in

operatlon at Purdue.f Least squares regre531on was used to derlve coeffl-

clentssnot avallable d1rectly frOm'the research data. Coeff1C1ents

representlng corn and soybean response to fertlllzer 1ncorporated in the

, ‘

game were estlmated from Purdue agronomy\farm data u51ng a ‘Cobb- Douglas

productlon functlon.l A\dlscusslon of the procedures used for-val;datlon

A

~
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Table 1. Decisions Incorporated in the Purdue University Corn- Soybean

Productlon Slmuldtor

-10.

11.

. Date to begin harvesting corn

“Combination of corn and soybeans to be planted on 600 acres

Soybean'variety selection

Row width for soybeans and corn
P205 and'KZO,applied to soybeans
N, P20S and K,0 applied to corn

Date to begin planting soneans‘

Date to begin planting-corn

‘Date to begin harvesting soybeans

!

Moisture level to which soybeans are to be artificially dried

Moisture level tb‘which corn is to be artificially dried

v
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part1c1pat1ng 1n the experlnent were given access to thc characterlstlcs o

7of the computer farm 1nc1ud1ng acreage, 5011 tests, and owned machlnery
‘In addltlon, prlor to maklng dec151ons, all farmers were glven cash

fprlces of corn and soybeans as of Apr11 1 of the decision perlod (year)

)

as well as. pr1ces of future contracts ‘on Apr11 1 AAll part1c1pants were_

glven feedback from the game. Feedback from the game cons1sted of

results from dec151ons made in the preV1ous t1me perlods Included in

‘

"jthe feedback wa's 1nformat10n on yields per acre, pr1ces recelved harvest

m01sture, hlred labor, machlnery,.fertlllzer,ﬂherblclde-and other yarl-

_able costs, taxes.on land-and interest on borrowed,capital.

'_f ~Participants In The»Experiment '

e

Part1c1pants in the laboratory experlment con51sted of 39 farmers

,from 6. 0of 37 central Indlana countles.w The 6 countles were selected at

'_random from’ the 37‘county,area. The cooperatlon of the local county

NN

' eXtehSion'agentS in the'Seiectlon,of_part1c1pants was obtalned, County ’

YR R

vertension agents.submitted 1i§t§'df commercial corn‘and/or soybean"
f‘yproducers. Agents:Were told that the'farmers.on the list éhould.be
-:representatlve of commerC1a1 producers 1n the county and that the 115t
'hshould not be domlnated by farmers who frequently attended exten51on

: fmeetlngs and workshops From the_llsthsubmltted*by the\countysagents;vr

N

:the authors randomly Selected'the'partiCipante;- Over 90 percent of the n

:the experlment ‘}

farmers 1n1t1a11y selected by the researchers chose’ to part1c1pate in



5.

A summary of farmer Characteristics is’preSented‘in Table 2. Two
of the 39\participants‘had previously attended‘workshops,at Purdge in
which computérited ﬁanégemént models were used. The authors do not‘argue
that thé farmers participating in the experiment»wére a totally adequate
répresentation of Indiana corn and soybean’producers. _Tﬁe authors do
afgué thét the féfmers in the e;periment representedla’substantial
diversity in‘agé,’education; and sizeVOf commercial operation. An
honorarium of $50 was paid to each farmer participating in the éxperiment.

~In ;ddition, prizes‘of $25, $15 and $10 Were given to the three farmers
generéting the most profits in eachvgroup.

Each farﬁer‘made a prédecisipn yrior to the main experiment. The
predecision ensured that the farmers were familiéf with the gaming

~ procedures.  The predecision served as the basis for the asﬁignment~qf
farﬁers to the two treatment groﬁps (with and without téseraéh informa-
tion). Farmers were ranked according to predecision profits and were
assigne&vto thé treatment'gréups following the same procedure used in

the earlier study with.the students.

Statistical Results

Méan\pfofits génerated per.year fortthe two groups of farmers
ovér the five'yearé of game operatioh are presented‘in Table 3. The
)eérlier‘data'frbm the;experi@gnt with the étudents is’alsotptesented for
compariSGn. The‘&éta in Table 3 éleatly tevealed that thé farmefs;did

" not do as well at managing the simulated farm as did the students.



- Table 2. Characteristics of Farmer Participants

Characferistics - Mean b Range
Age (years) T .-41 : S 21 - 60
Education (years) 12 10 - 16
Total Acres Farmed 806 250 - 1800
Total Acr'es Corn | 440 | 75 - 1200
Total Acres Soybeans ' 217 o o - 850

Days Worked Off Farm 8.5 o 0- 90




Table 3. A Comparlson of Prof1t5 Generated with the Game
‘ for Students and Farmers

Farm Management Studeﬁts _ Experienéed Farmers? |
| without | with ||  Without With
Year - Research | -~ Research Research - Research
(Decision Information Information Information Information
- Period) -~ n é'17 : n =16 n=20 | n =19
1| -2,292 -504 | -2,746 -3,897
2 14,094 | 19,316 || 9,801 | 12507
3 ".17,787 25,267 12,482 |- 14,909
4 4,099 7,177 Co-152 | 1,583
s 25,990 | 28,073 || 23,977 | 23,519
. Average ' - » B ; -
of 5 . 11,935 15,866 8,672 C9,724
Years I ‘

®An analysis of data at the conclusion of the experiment revealed a
bias when farmers were initially assigned to the two treatment groups.
 Farmers assigned to the ''no information' treatment group averaged $1,244
. more profits.on the predecision than did farmers a551gned to the "infor-
mation" group. This was primarily because a farmer who was able to '
generate extremely large profits on the. predecision was assigned to the
"no information" group, and had no similar counterpart in the "information"
~ group. Hence, returns to information’ reported here may be understaeed
by $1,244 per dec151on per farmer ' - 0
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v'f.averaged $11 935 net returns per year. over the five deC151on perlods'—

;J;f $1 052 (see footnote Table 3) The’farmer whO»was able tovgenerate

'.number of Purdue farm management worksnops deallng with computerlzed

:.frmanagement alds o o I
*‘_treatlng de51gns w1th unequal observatlons in cells as out11ned in’

- on three of the five deolslon per:ods Students were able to generate -

]

‘ ‘Farmers,withodt information averaged~$8 672 net ‘returns pergyear'over

p "ot o

Lthe flve dec1s1on perlods (years), and students w1thout 1nformat10n

:fa dlfference of $3 263. Farmers W1th 1nformat10n averaged $9 724 whi le

"»students w1th 1nformat10n averaged $15, 866 - a dlfference of $6 142

AN

Moreover, the retarn to 1nformat10n for the students was $3 931 per

°1dec151on perlod wh11e for the farmers the return to 1nformat10n was

‘the greatest proflts for the f1ve dec151on perlods w1th the -game’ was a

"top-notch "real world” farmer as well, and had - prev1ously attended aA

‘ . N R
/ - \

3
N

A two way ana1y51s of varlance of the data is presented in Table,.

- 34;'=The ana1y51s of varlance was performed“follow1ng'thevprocedures for_

1

h,Scheffee (pp 113 119)

' Informatlon had a slgnlflcant p051t1ve 1mpact on proflt levels

3'j51gn1f1cantly oreater prorlts with the game than were farmers 1n four of

N the flve'dec151on-per10ds.f A 51gn1flcant F ratio on the 1nteract10n erfect

"‘would suggest that students with 1nformat10n were better able to decode S

.\

. and use 1nform1tlon (Welch) in a dec151on-mak1ng context than were

farmers._ However the interaction effect was 510n1f1cant in only one .-

"of‘the'flve'deolslon:perlods., chcerrlt’ls apparent that 1nformat10n



Do
-

N

Table 4.

© Decision. -

© ‘Total

RN
I

o

‘Analysis of Variance of Profits for Students’and Farmers

.Conditien ;-v'- ﬂ

~., .F Ratio.

Significance.

1 . '\Information-—:No Information

T 'Studeﬁtsj;ﬂFarmefs
1 - Interaction .- - 0.97

j?'i("‘3fgihfofmétioﬁ = No_Iﬁfbrmatioh.fi ‘.5.94

- Students - Farmers
2

- 0.63
- ,

‘Interaction.

e R 3 - Inférmétidﬁ‘- No Infbfmation” - . 10.57

-3 L 1 Studéﬁtsfa Farmers

‘ 3.;.(F fy;/}

_4‘;_ {37‘ Information‘E»Nbiinformatioh' ,2:23

o

' 4;”:--‘ ;'f ¢Sfud¢nts - Farmers
4" ' Interaction . |

5 . .  Information +aNo'thormation- 
s Studehts'-JFaimefé‘ I

',557f‘*fff‘: L Inferéctionf'

‘Total :";,informétionf+ No Information

T6£a1i  .

~Iﬁteractionvr.‘ -+ 1,65

i

0.02"

1.59
12,06

2807 -

Ihteractioﬁ RV . 2.98

9.66
0:18 :
. 0.18 .
35?£,i‘
o7
0 4.50

"Stﬁdentﬁ - Fafmers;‘ S 17.28 L

bNOnsignificéntf,,
N Nohsigﬁificant' 1

Nonsignificant

‘4:Oib_ .
005
Nqnsighifi;éntd
B 005 s
v.gooslf -
a ,05:\"'"

o .‘.1'6

‘ vNonsignificant

.Nohéigﬁifitant

o5

 NQnsignifiEant

-\

1,005

v‘»ansignifiéhﬁt

~ The model was
e g e
' where '_>‘_ - ";“'é | Lo

I

g By @By e

A
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has a significant impdct on profit levels generated with the game.
- Students were able tojgenerate Significantly larger profits with the

game than were farmers. Ev1dence to suggeet that students were/better '
able ‘than the farmers to decode and use 1nformat10n 1n a dec1s1on—mak1ng
' ;cOntext was qoite weak;

NS

. Impact Of Farmer Characteristics
On Profit Levels

_Least-Squares regression equations’were'estimatedfusing profits

generated by each farmer with the game as the dependent Varlable, and

’the vect01 of characterlstlcs presented in- Table 1. as 1ndependent varl—*

"dfables. The group to. whlrh ‘the farmer was 3551gned (1nformat10n or'no

Alnformatlon) was controlled by a zero-one dummy - A number of'alternative7
, model spec1f1catlons were estlmated employlng the 1nformat10n dummy as.
_both‘a'slopeland interCept shifter.‘ No,con51stent ‘evidence of a rela—

vﬁtionship betﬁeen any of the farmer characteristics'and'profitflevels
' - ' ~ - ; . . . ) 7‘ . : -

~ was found.

”vf"u_:, SRR Commentsdon The Behavior
e 0f The Farmers

As‘mlght‘be ant1c1pated the»farmere appeared to be substantlally
",,more uncomfortable worklng 1n a 1aboratory env1ronment than were. the -
f,nstudents Attltudes of the farmers toward the experlmental situation-
‘were‘qulte‘dlverse.; Some farmers were h1gh1y enthu51ast1c ,Others.‘“

0 \‘treated the exerc1se w1th pollte dlslnterest. -Several’of the farmers
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:seemed to-be highly ﬁroubled by wﬁat they;considered to be erréneous
aSSumptioﬁs used in'éame construction and were quick to‘point oﬁt defi-
ciencies in the"game. Some farmers'appéared'to make initial deciéidnsv
consistent with th§sé.made on their own "real woriﬂ”’farhs, éndfstayed
 dogged1y with/thése'deéisiOns throughoutbthe experiment.l A.ﬁumber of
farméfs in the "information" group seemed to have a great deal of
diffiéulty interpreting the -information. (Tables'of informatioﬁ
presented to. the farmers were primafily taken from extension and
research bulletins published at Pufdue, alghough there was little
additional expianaté?ytmaterial.) - The reéeafchers.answéred questions
ndealing with fhé intefpretation of computer feedﬁack and'informétion;

but not questions dealing with internal relationshipsfinvthe>game.

Whthid Students Perform
Differently Than Farmers?

th’did‘the student$'twhp,'in many ways approximaﬁed inexpefienced:v
farmérs") 1 ,per.fofmvdifferentlvy than the ex'perienced farmers‘ in the lab-
.oratrpj environment? Qnebexpiénatiop suggestgﬁthét observed differences
in prbfit Zeﬁels may merely reflect marginql,retyrns to an educatibn
}in a.coZZegewof'agriéﬁZture. The 'no infofmation"'studénts may have
been expésed fo iﬁfofmation useful in mgkiﬁg,géme deciéions in_formal
éourse wdfk prior td the_time,the‘experimentiwas run.: However, sgpport
_fof thisbconténtion should ha&e been evident‘in‘fhé‘regreésioh of probl
fits fdr’expériéncédvfarmers on farm‘chara¢téfistic$, since.one of the
béharacteristicé used és»én indepehdenﬁ-variable‘wés thé education ofw?, 
the fgrmerg’.Thigvvariablé shéu}d haQ§>§een significaﬁt:' itpwés nogg

.



rAAseeend;fperhaps;ﬁore.treubieseme-expléngtien ie that'thé,
etudeﬁté,'havingikorked forvnearly four yeerelyﬁderiaeademic’preSSurest‘
| _6fté_qhiﬁer5ity ehyirenment, edapted more_re;dily tovtheiabstractioﬁs-,"
rof,the;simﬁlatedxiaborétory envirenmeﬁt then\aid the exPeriencedv

farmers.t'This line of reaeohihg”wou1d”seem to'sﬂggést that the

,students were not in fact better farm managers,vbut rather were mcrely

t

- better able to play the game o ’ },\’3 i;_
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