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Columbus·,. Ohio. 

August 10:-14, 1975 

EX:perim,ertting With Farrriers~" 

Robert J. Rades, Da,vid L. Debertin 
and Gerald A. Harrison 

A 1975 Journal paper by the authors c;lescribed how bu.siness gaming 

techniques might be· used to quantify returns· tq res·earch information 
. l . 

dissemiriated by land grant universities. A c~mputer gam~ incorporating 

key managerial decisio.ns in c~rn and soybean production was' developed by._· 

the authors (Debert in, · et a'l., 1974). The management game was used as 

· the basis for a laboratory experiment~ Participants in the experiment, 
' , 

a .group o.f students in an advanced undergraduate farm management course, 
. \ 

were asked to make a series of managerial decisions dealing with· the · 

operatiori of a simulated 600 acre corn and soybean fa~rn. Some of the 

students w~re denied access to re~earch inforrnatio.n relating to the man­

agerial decisions. Results of the analysis indicated that stud~nts who 
~ 

had access to the research information were able to generate significantly 

greater prof,its with th'e game than were students who were denied access 

to the research information, 

The purpose of this paper is to report the results fr-an a second 

related experiment also conducted in a laboratory environment· at 'Putdue. 

*DLI.'. Rades is Assistant Professor of J\:gricuhura,1 Econdmi_cs at 
Purdue,· Dr_. Debcrtin is Assistant. Professor of ,:\gricultural Economics at 
the University of Kentucky~ Dr ... Harrison is Associate Professor of· 
Agricultural Economics at Purdue; 
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Participants in this experiment wei;e experienced _f·arm· managers, not 

s.tudent;;. T-he same management g~me · and a s~milar desigi, was used iri 
•. ·. . ' 

. _both exper:~ments. ,: ~!enc~, compariso'ns between the performance of the ' 

: students arid performance ,of-th.e experienced farm ·managers with the game 

can be made._ 

The Ma.na:g·ement Game 

· --- -The game used .in· the laborat9ry eX:pe:r;imeD,t simulated th~ operation 
I -." • 

. _ of·:an 'Indiana grain, farm ove:t a five _year period .and inc~rpotat:ed man- __ -
• • ageria11decisions basic to t~rii and soybean·. production. Each-decision -

• • • . , r ~ , ·· ' • · ,,-;·· ' I , 

includ~d in the model was chosen because research info.rmat iori useful in 

making the d_ecision was .av~il,able .(Table 1). 

The game was• con~tructed·,~uch that. the_ ;anagemerif ,dee isions .:haft 
"i . 

• , ah impact on .g_r~ss r~turns, c,osts ?,f product·ic;m, or both: Much of the 

data used in _the _coristru~tion of the g~e was, ~htairied from 'published. 

and unpublished reports by -the Purdue .agronomy department, and through 
. • Q . -· 

-·, 

.conversations·withPurdue agron.oinists., Data.on costs ofprod~ction and - . ' . . . . ' . . ( . ' 

; labor .requirements .were largely taken from previous ·extension· models in 

' ·o;era,t{~~ ~t 'Purdue.,. :Least-'s~ares regres~ion: ~a;\ us~ to derive. coeffi­

·. cients .. not available directly from the research data: Coefficients· 
- ';, -- . -. . . ·. ·. ' . ,·,,,, ', . 

- repre·senti_ng corn and soybean_ response to· fertilizer· incorporated in the . . . . . . . . . . . . 

· ga~e _wer·e estimated~ from Purdue agrono~y-..farIJ\ data' usiI1-g a ·cobb-Do~gla~ 
,· 

vroouc~ion_ function.. A :disc,ussic,m of the pr.oc,edures used for-vaUJatfdri 

; of the game can be found. in Debertin et al., · (1975)°~ _ All farmers 
.I 

•-

,· 

\ 



.:.,3_ 

\ 
· Table 1. Decisions Incorp~rated iri the Purdue University Corn-Soybean 

Production Simul~tor 

L ·· Combination of corri and soybeans t·o be planted on 600 acres 

2. Soybean·. variety select io!l 

3. Row width for soybeans and corn 

.4. P205. arid K2o applied to soybeans 

5. N, P2o5 and K2o applied to corn 

6. Date to begin planting soybeans 

7. Date to begin planting co.rn 

8. Date tb begin harvesting soybeans 

9. · Date to begin harvest~ng corn 

· 10. Moisture level to which soybeans are to be :artificially dried 

11. Moisture level to ·which corn is to be artificially dried 

I' ; 
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partid.patirig :~h- tl'\e, experimeirt ·were given_ access to the: characteristics 

: of t.he computer farm Includin~ -acreage, .soil tests, a~d owned _machinery. 

In addition,> pr-ior jtO making decisions~ . all 'farmer's were given· cash -

r-prices of .corn and .soybeans .as ~f April 1 of the decision period (yeaf) ". 

aswel~ as prices of f~ture' contr~cts 10n April 1-. All part:~cipaI).tS were, 

given feedback from the '.game. Feedpack from the game cpnsis-ted of 
-· .. ) 

' resultsJrom decisions made in _the previous time periods~ Included in. 

· the feedback was information_ on yields p~r acre:, priC:es rece_ived:, harvest 

,moisture, hired labor~ niachinery, fertiliz'er, 'herbi.c_ide arid other. :vari­

_.abie costs,. t;axes ,on land· and interest on borrowed, capi_tal. 

·- Participants In The. Experiment 

,, 

. Pa~ticipants in ·the laboratory experiment consisted of 39. farmers' 

if_roni 6. of. 37 'central. Indiana coooties. The 6 counti.es were -sefectec;:l at 

random from the ·37 county .area. The' ~ooperatiorf ·o~ the, local coun~y 
' . . . ,. . 

exte~sion' agen:ts in th'~ selection.' of participint:5 was ,c_>btained .. County 

ext:ension. agents submitted lists of COIIlfllereial corn' and/or soybean C 

p~oducers.· , Agents· wer'e told that the· farmers. on the list shou}d be 

·. i.. ·repres_entative·: 6f commercial. pro~11cer's in-the :~o~n~y and that<the li~t · 

.·should not be d~mi~atecl by far~ers who frequent1-y ~ttended extension . 

. , ( · ... ~eetings.~aniworkshops.·· From the .. list.s_·submitted by the'cou.rity,'agents,· 

:·-_: the a1,1th9r~ randomly ~elect~d.:" the particip3:~t;. ; Over 96 pe~~ent of the 

farmers ih_iti.illy selected by the. researchJrs chose' to participate in 
.. /· 

: :. :.the expe:rj_menf. 

,,· ,_. 

,· 
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A summary of farmer characteristics is'presented in Table 2. Two 

of the 39 participants had previous! y attended workshops at Purdue in 

which computerized man:agement models were used. The authors do not argue 

that the farmers participating ih the experiment were a totally adequate 

representation of Indiana corn and soybean producers. The authors do 

argue that the farmers in the experiment represented a' substantial 

diversity in age, education, and size of commercial. operation. An 

honorarium of $50 was paid to each farmer participating in the experiment. 

In addition, prizes of $25., $15 and $10 were given to the three farmers 

generating the most profits in each group. 

Each farmer made a predec is ion prior to the main experiment. The 

predecision ensured that the farmers were familiar with the gaming 

procedures. The predecision served as the basis for the assignment .of 

farmers to the two treatment groups (with and without reserach informa­

tion). Farmers were ranked according to predecision profits and were 

assigned to the treatment groups following the same procedure used in 

the earlier study with the students. 

Statistical Results 

Mean., profits generated per. year for the two groups of farmers 

over the five years of game operation are presented in Table 3. The 

jearlier data from the :experimynt with the students is'also presented for 

comparison. The data in Table 3 clearly revealed that the farmers did 

not do as well at managing the simulated farm as did the students. 
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Table 2. Characteristics of Farmer Participants 

Characteristics Mean Range 

Age (years) 41 21 60 

Education (years) 12. 6 10 - 16 

Total Acres Farmed 806 250 - '1800 

Total Acres Corn 440 75 - 1200 

Total Acres Soybeans 217 0 - 850 

.Days Worked Off Farm 8~s 0 - 90 
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Table 3. A Comparison of Profits Generated with the Game 

for Student,s and Farmers 
'' 

Farm Management Students Experienced Farmersa · 

' 
· Without With Without With 

Year - Research Research Research Research 
(Decision Information Information Inf orma t ion Information 
Period) n = 17 n - 16 n = 20 n 19 

-

.. 

1 -2, 292 -504 -2, 746 ' -3, 897 .. 

' 
2 14,094 19,316 9,801 12\507 

3 17,787 25,267 12,482 .14,909 
-

4 4,099 7,177 -152 1,583 

5 25,990 28,073 23,977 23:,519 

Average I 

of 5 I 11,.935 '15;866 8,672 9,7.24 
Years 

-

aAn 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 1g:r:oup averaged $1,244 

, more profits on the predecision than did farmers assigned ,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, a.rid had no s1.milar counte,rpart. in the "infor:mation" 
group. Hence, returns to information' repo"rted here may be understated 
by $1,244 per decision per farmer. 

; . 
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Farmers without information averaged $8,672 net returns per year, over 
" 

the five decision periods, (years). and students without information 

ave:niged $11,935 net returns' per year over the. five decision periods -

a difference of,$3;263. Farmers with information averaged $9,724 while 

s~udents with information ~vera.ged $15,866 - a difference of $6,142. 

Moreover, the return to information for the stlldents was .$3,931 per 

· decision period., while for the fa:rmers the retu~n to information wa,s 

$1,052 (seefootnote Tab'le.3). The·farmer who:was able togenera1:e 

the greatest profits fo.r the five decision periods with the game was a 
" 

top-notch "real world" farmer as well, .and h'ad previously 'attended a_ 
' , ,· -

number of' Purdue farm management workshops deali.J:lg with computerized 

management i1-ids. 

A two way analysis of .variance of the data is presented in Table 

4. The ana1ysis of variance was performed following the procedures for 

treating designs with unequal observations in cells as ou,tlfoed in 

Scheffee (pp. H3-119'). 

. ' 
Information had a significant· Po,sitive impact on profit leve'ls 

on three of the five .dec~ision periods. Students were able to generate 
. . 

significantly~grea:ter profits with the. gam_e than were farmers in four of• 

the five decision periods. A significant F ratio on the interaction .effect 

-. ~ould suggest that .students with information were better able· to decode 
' '.\~-

and use _information . (Welch) . iri a decision-making cont·ext than were 

farmers.· However, the interaction effect was signifitant in on1y one 

of the. five decision periods._ Hence, it is apparent that information 

/ 
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Table 4. Analysis of Va;iance of. Profits for Students' and Farme_rs 

De_cision, 

1 

1 

l 

2 

2 

2 

3 

3 

3· 

4 

4_ 

4 

5 

5 

·5 

Total 

Total 

Total 

. Condition -

Information - No Information 

Students - Farmer~s 

Interaction 

In;f orma tion -~ No lri.formc,ition 

Students - Farm~rs 

Interaction , 

Inform~tion -" No Infor'mation 

, Students·•-""'·- Farmer; 

· Interaction 
' ' . 

Information :- N6 Jnformat ion 

Students - Farmers 

Iriteractidn. 

· Information - No Information 

Students - · Farmer.s 

Interaction 
. \ - ' ' ' 

Information "' No Informa,tibn 
. [ . 
Students - Farmers 

Irtt:er~ction 

,y Ratio Significance-

0.-02 Non significant 

1. 59 Noh significant 

0.97 Nonsignificant 
\ ' . 

. 5.94 .01 

12.06 .005 

0. 63 Non significant 

10. 5 7 .. 005 · 1 

' 
28.07" -.005, 

2. 98 .05 

2.23 .10 

·9,66- . 1005 

0. 1-8 Nonsignificant 

0.1,8 Nonsigriificant 

3.74 .05 

o.s-7 Nonsignifi~4nt 

_4, 50 I , 025 

17.28 '•.).005 

'J_ ._65 ·., Nonsignif ic'ant 

.J 

Themodel was 
\ . 

-'--; 

where 

y: 'k = µ_ + a.. + e. +- (aS) ... + £ ·' 'k : J ', . 1,.J 1,. . J 1,.J . 1,.J . 

c:_ ~ "_k , "/;J . 

' 2 
- N(o, a ) · 

' i 

'_\. 
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has a significant im1ni.d: on profi~- levels &enerated with the game. 

Students were able to generate significantly larger profits with the 

game than were far:mers. Evidence tC> ·suggest- that students were. b.etter 

able than the farmers -to decode and use information in a decision-making 

context was q~i !e weak . 

. Impact, Of Farmer Characteristics 
On Profit Levels 

. Least squares regression equations were estimated'using profits 
' 

generated by each 'farmer with the ~ame as the dependent variable, and 

tile vector of characteristics presented in Table 1 as independent vari-
. . , 

ables. The group to. which the fllrmer was a,ssigned (information or·no 
\ , r , 

informa.:t:ion)was controlled by a zero-one dummy.· A number of alternative~: 

_model .sp(;;)cifications were estimated, employing the information dummy as 

·. both a slope _anci intercept shifter. No consistent evidenc'e of a. rela-

. ticmship between any of the farmer characteristics and profit levels 

was found. 

Comments On The Behavior 
Of The Farmers 

, 

As might be anticipated, the farmers appeared to be substantially 
' ,; 

inore qncomfor:table working in a laboratory environment than were the· 
. ' . 

'/ 

. students.· Attitudes of the farmers toward the experimental situation 

· were ·quite ·diverse. Some farmers were highly enthusiasti~., .Others 

treated the exercise with polite disinterest. · Sev.eral of the farmers 

) 

. 
.' , I I 
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,seemed to be highly troubled by what they considered to be erroneous 

assumptions used in game constructiQn and were quick to point out defi­

ciencies in the game. Some farmers app'eared to make initial decisions 

consistent with tho.se made on their own "real world" farms, and stayed 

doggedly with these decisions throughout the experiment. A number of 

farmers in the i1 information" group seemed to have a gre,at deal of 

difficulty interpreting the information. (Tables of in format ion 

presented to the farmers were primarily taken from extension and 

research bulletins published at Purdue, altrhough there was little 

add,itional explanatory material.) The researchers answered questions 

dealing with the interpretation of computer feedback and information, 

but not questions de~ling with internal relationships in tt1;e game. 

Why Did Students Perform 
Differently Than Farmers'? 

Why. did the students (who, in many ways approximated inexperienced 

farmers) perform differently than the experienced farmers in the lab-

ora troy environment? One explanation suggest~ that ob sewed differences 

in profit levels m::zy merely reflect margin,al Y'etums to an education 
, ' 

in a college .of agricuiture. The "no information" students may have 

been exposed to information useful in m~king game decisions in forma 1 

course w~rk prior to the t irne the experiment was run" However, support 

for this contention should have been evident in· the regression of pro-· 

fits for experienced farmers on farm characteristics, since one of the· 

characteristics used as an independent variable was the educ at ion of 

the farmer. This variable should have been significant: it was not. 

j 
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A second, perhaps _more troublesome explanation is that the 

students, having worked for nearly four years· under academic pr_essures 

of ~ university enyironment, adapted more ;readily .to the abstract ions 

of the simulated laboratory env.irohment than did the exper:ienced 

farmers ... _This line of reasoning woul1 · seem to suggest that the 
. . 

students· were not in fact better·. farm managers, but rather were merely 

be-t:fer able to play the ga~e. 
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