|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu

Staff Paper 25 January, I8

RISE AKD UNCERTAINTY: THE ROLE OF INFOMMATION

David L. Deberiin and
Garnett L. Bradford

5zaff papers are published without formal
internal review by the Department of Agriculturzl
Ecomondes,



Risk and Uncertainty:
The Hole of Informition

L., Pebartin and
G.L. Bradford

. Let us flrst iﬁtrﬁdﬂc&'a model of the impact of infermetion on an
sntreprencur’s adjustment to situations din whick risk and wneertainty is
invelved, For the moment, the terms "risk" and "uncertaianty™ will be
:used interchanywa&ly to denote situations in which eutcmm@# of interest

to an entrepreneur are Influenced by random (stechassic) events.

Contention 1. The rancep# of "zufbvmm*zﬁa o & pk@%am@aau of

concerm o aﬂﬁﬁeprgnaurs ig ineztricebly linked to the conaspé Qf riok
and wicertainty, At one end of the continuum an entveproncur is fsced
with zero risk and/or uncertainty. This impiies perf@ct‘@r total infore
mation. At the opposite ond of the contisuum, an entrepreneux!ﬁwnzs with
& condition under vhich unecertainty is totai; _This implies a total lack
of information.

The aforementioned conditions of zero and cempleté information are
polar pasitioné for the entrepreneur. In the real world, the entre-.
preneut is normally operating within an envivonment in which partial hut

not eomglete-infarmatimn is available. Pigure 1 illustrates @n informstion-

*Papor presented to the Southern Agricultural Mansgement Reseafch
Work Group (SAMRWG), sponsored by The Faim Foundation, Athsns, Gecrgis,
Japusry 13, 1876, Dr. Debertin is Assistaznt Professor of Agricultural
Ecomowics, University of Kentucky. Dr. Bredford is Professor of Agri-
cultural Economivs, iniversity of Kentucky.
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risk hierarcﬁy representing the alternative levels of information available
to an entvepreneur. Associsted with each level of informstion within the
heirarchy is a corresponding risk and uncertainty level,

The mode) cutlined in Figure 1 transceonds the traditional dichot-
imous definitions for risk and uncertainty. Since Enighi's book
appesred in 1921, (sew also Doll et al., pp. i82-209), it has been auﬁtéw
mary to use the term wncertainty to dendste a sitvation im which the .
outcome or ocutcomes arising from decisions made by the enirveprensur are
stochastic and the probabilities asseciated with esch ocutcome avo unknown,
wheress, risk has beon used to denste 2 similer condition in which
probablilities are khown. It is move useful to speak in terms of & riske
wncertainty continuum as ijlustrated in Flgure 1. The medel illustrates
guite clearly the ¢lose assoclation betwsen the amount of risk and
uncertainty and the level of information available to the entrepTencur.

A key problem faced by those conducting research ultimately to
be used by decision mokers involves a recognition of 2 tw@fﬂid task:
{1) the delinestion of the ocutcome st wiéh sccowpanying estimates @f

probaiilities, and
(2) the identificazion of the informstion level axisfing when the problem
is formulated.

& general mathematical formulation of the model is shown by the fumction
g e £{I, X} {1}
¥here:

i = the risk or uncertainty cénﬁitiaa,
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level of information ordinarily availsble to the entreprenwur;

and
inforgzation which is either exogencus to the firm or is wis-

inforswation

We can postulate that

Vhaore

I =

B ow

g(R, Fj ' . @

researeh snxgsw&tauﬁ which the entyeproneur could scquire fvom

sOUYCOs external to the firm, e.g., input suppliers, lamd grent
universities, other public or private research centers, newspapers,
media, closely related firms f(see Eisgruber).

gggdhauk information from past experiences of the firm's managers.
18 fesdback information frequontly is only partially documented
in the fivm's records; much of it may be 2 rather complicatad
memory set, unique for sach firm's entveprencur. For example,

2 detailed set of farm records might be excellient feedbuck

informetion.

Exogenous informetion is a function of pollitical, social, econvwmic and

environmental vaviables.

Whare

X=

8w

E =

k{8, E) 33

combined political, social end economic forces (e policy
variable}

environmenta) forces. inmiudimg the weother and the avaiimhiiity
purchased inputs _

Relations {2} end (3), for the wost part, are not simltsacously

determined.

The value of X cennot be independent of 1. That is, effoxts

by the firm to scquire information [R and/or P} are relasted to the level

of X.

Usually we think this relstionship is direcz, i.e., informstion

acquisition efforts or the cost of cbtaining information rust b inten-

sified as X becowes greater.
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A dynamic version of Figure 1 could show a series of outcoms-probability
hierarchies alternated singularly with a series of information-level sots.
Une might liken it to the frames of a movie filw, The first two frames
are depicted inm Figure 1., Subsequent frames possess the ssme genersl
appearance, but are aliered by the passing of vtime,

The dynamic mthematical model follows from differeutial caleulus of

expressions (1) - {3) a3

aif . Bl

ay = 5T di + 5y a% {4)
a3 N "

41 = éﬁﬁéﬁ*ﬁ%d? {5}
3y 35 ¢

g w 3E s + 3F a¥ £63

“To cowplete this dymamic theory ome should know whether explanatory
variables in esch expression, (1) « {3}, ave intexrelated cor independent,
end the postulated algebraic sign (+ or -} of esch partial devivative in
(4) - {6). Consider expression {4), ¥& hope to specify I and X to be
independent, and normally we visualize that U can be reduced by increasing

I and/oxr decveasing X. That is, dU is positive when the expected positive

D
effect of %%~é1 wore than offsets the expected negative effect of %g dX.

Coutention 2. fThe pragence of stvchastic procgeses lends entre~

prencurg to often make the wrong move when dealing with decisions in which
outcomea are decidedly non-stochagtiie. The isolation of causal relation.

ships is often quite difficult for an entreprencur facing stechastic processes.
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An illustration is the situation faced by the Great Plains dry-lamd
wheat farmer who st face a decision regerding levels of nitrogen
fertilizer on wheat, Agronowy farm test plot date has been availeble

for daaa&gg on g%a response of wheat to varying nitrogen Iovels. As

2 production economist might aaticipate, the responsiveness of whest to
nitrvopen does indoed depend on ihe lgvel of xsinfall during the growing
season., However, within o reslistic range of nitrogen fertiliszstion
levels, there has never been any consistent evidence to support the
belief that in low rainfull years, that the presence of adequate lovels

of nitrogen raducasuyif;ds, Indeed, there is substantial evidence to
support the idea that vesponsiveness of wheat to nitrvogen is quite strong
even in years of moderate drought, The ngronemists have been telling this
story in an extonsion comtext for years. Yet & high proportion af farwmers
vesist the application of nitrogen fertilizer sclely on the grounds thav
in a dry year vields will be reduced.

What has happened is that the presence of a highly sta#ﬁastic

event ~ rainfall in the dryland Great Plsins wheat srez - has influenced
farmers decisions regarding a variable in which the cutcome is velatively
-mon-stochastic ~ the rosponsiveness of sheat to nivrogen fertilizer,

The farmer faced with low wheat vieids in 8 drought situation is unable
to isolste the sap&ra#e effect of the variable he can not comtrel
(weather) from the effects of the variable he can control {nitrogen
fertilivy iavelsj. The natural tendancy is to blame the outcome on a
variable which the farmer can control and mske a different declsion

regarding nitvogen fertilization levels the following year.
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Contention 3. Fhe "invisible hand” which should act to guide farmars

to the walue of a dscision variadle which vill mavinise expssted twial
profits over e lomg-term ploming hovizon {o very weosk, mul perhaps
nomgristent. This is perhaps # corollery to Contentiom 2, and iz a
point that comes through quite cleerly when analyzing the results of ou
studies dealing with the returns to Information in a behavieral laboratory
envireament (Debextin gt al., 1874, 1878s, 1875k, Rades et al., 1575,
Debartin st ai., i87s6}.

The first study utilized a computerized fare Bunagemsnt game to
estimate the retumms o research and feedback information {Debertin
et al., 1975a). Participents in the experiment weve students in an
advanced undergraduate form management class. ?&rticipa&%s in the
experiment wers assigned to 1 of 4 groups. The basic expevimental desipgn

is shown in Pigure 2.

No
Information Information
Ko ” ‘
Feedback urgup Grgup
Feedback Grgup Grgup

Figure 1. The Trsatment Besign
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Managerial decisions within the game dealt with key aspects of com
snd gayhaan production. Resgavch infoysetion wtilized wi%hin the 1&hﬁraﬁéry
epvizonment was similer ¢o th&x provided through vesesrch and extevsion
bulleting, Fesdback npproximsted 2 dstailed set of farm r@n@x&a¢ soan
gr@fit tovels for the four groups of perticipents ave prosented in Table -
l. An mnalysis of varisnoes inéicaxaé significant veturns to both &h& ’
research information and feedbuchk im this expeviment.
Perticipants in this experiment faced with & situstion of heving
rather complete information on the cutvomes of decisions made in previous
time periods via quasi-form records dets but locking ressarch-extension
informetion desling with vslues for decision variables vhich would tend

to meximizs profits over the long-term tendsd o sgproech mansgerial
decisions vory much on 2 tvial and error basis, The presence of stochsstic
events seoms to confuse the participent who was atteapting to 28¥o in‘en
some optimal valuve €or a decision variable. In fact, there was subtle
evidence to support the idea that “correct" research snd extension infure
mation provided by & lemd grant university may be mors waluable to the
farwer (in terms of increased profits) than excellent foedhack information
such as that provided by a detailed set of farm recovds.

Participants in the second laﬁcrstory experiment (Dabertin et al.,
1976) consisted of 39 oxperienced corn and soybean farmers from 6 central
Indiens comnties. This research focused entirely aa the @ﬁ%iﬁﬁtiaﬁ af
the veturns to reseavch inforsation. Honce, farmevs weve divided iatn
only two groups (with and without researeh infcrmati&n) instead of ﬁ@u@

The identicml memegemont geame wee wsed in both expevisments. Dats i5 T&&;i# 2
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 Teble 1. Hean Profits Generated Per Year for Dack of Pour Treatments,
Five Yeurs of Operution, Student Partizipants

Trastneat
Decision i i1 441 57
Period ¥o Informaticn Information Bo Information Information
{ysar} Ho Feedbank %o Feedback Fosdback Feedback
i -5, %14 «1,316 -3, 382 Y 4423
2 11,978 16,554 14,004 19,316
3 15814 19,553 37,787 25,267
4 343 8,023 4,098 7,177
5 20,475 24,235 25,850 28,073
ﬁv@rﬂga ‘ .
of & years 8,659 1z,81¢ 13,935 15,866

Source: Debeortin ¢t 21,, 1973a,



Tablo 2. A Comparison of Profits Gemevnted wizh the Ganme
for Students end Farmers '

Farm Management Students Experienced Farners®
Without With #ithout With
Yoar Research Research Research Resesrch
{Decision Information Information inforpetion | Information
Period}
i 2,292 ~504 w3 746 «5 857
2 14,094 18,216 9,808 12,507
b3 17,787 ‘ 25,267 ‘ 12,482 . 14,908
& 4,099 7,177 ~352 1,583
5 25,980 28,073 23,977 23,519
Average
of 3 13,938 15,866 2,672 2,724
Years

Seurce: Debertin et al., 1876,
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reports the results of the experiment for expsrienced farmers. Again, theve
is evidence of a positive zeturn to ressawch information for the gxperienced
formers. This conclusion was statistically supported by an analysiy of
variance. Mote also that the expevienced farmers did not do 25 well

at running the computer gome ss did the student participants. There is

alse weak evidence that the veturm to information was not as grest for
experienced farmers as it was for the students.

All of this leads to the gemeral conclusion thet vosssrch and extension
information as produced by land grent colleges may be extrerely valusbls,
particularly for inexperienced farmers. We sre not necessarily sdvamcing
the idea that Fsrmers should blindly follow the advise of the extension
service without paying any attentiva to the cutcome seeurring a5 a resule
of thet sdvice. We are arguing that resesrch and extsnsion lnformstion
supplied to farmcrg {such a3 dats on fertilization} temds teo have the
stochastic (in the cass of fertilizer weather] year-ito-ygsay varintion
averaged out, and may therefore be highly valusble %o 2 fﬂrﬁﬁf.ﬁiﬂte this
is the kind of information the farmer needs in order to find the expected
value for the decision variable that maximizes expected profits. Another
ohbseyvation is that many farmers tend to stick doggedly with the set of
decisions made in some historical high profit yeay regardless of the
reasons for the high profits in that historical year. All of this makes
the extension service’s role very difficult in atiempting to csuse farnars
to change the value of a decision variable in an effort to increase

farmers profit levels.
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Extenaive regsearch efforts aimed #ﬁ Lgolating valuss for deeimion
vaviables wiich maxisming expected profit levele over a long-term plavslag
horison have perihape wot been olegrly {dentified as <dmpoviant efforts
in holping [orweve cope with o etochastie world, Indeed, say offorts
designed to provide the fﬁwm@f with information useful in the selection
of the optimal vaiue of & decision varisble (the value of the decision
varichlse that will naximize expected profics) will emable the farmer o
better cope with stochestic processes within ths vesl world., For exzwpls,
g fertilizetion strategy which 2 farmer should pursue should be largely
the same frow yeer to vear -- fertilization levels should be those which
maximize long-term profits. (if the bicloglesl scientists were only
aware that theve is a differcnce betwsen the value of 2 decislon variabie
thai saxlmizes profits verses the value of a decision variable that
maxinizes cutput!l) .

In sddition to 2 knowledge of the value of a decision variable
which maximizes expected profits over a long-term plemning horizon most
farmers would alss find information with regard teo the deviations arcund
expected profit levels that wight be anticipsted over the planaing horizon.
The porcentage variation in profit levels over & lomg-term plenning
horizon will be substastially greater then the percentege variation in
either ylelds or prices. Most farmers are not capitslized to the point
where they can pursue m‘daaiaian strategy that maximizes expected profics
over the long-tern, but msy entsil several consecutive years of zero

or negative profigs.
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strategées involving the use of any form of insurence are normelly
not profit maximization strategles, Insuvence is popular in lnstonces
where (1) the finescial loss to the éﬂtxapr@n&ur is gréat if the @%@mt
Lolng insured against ocours, and {2} the cost of the insursace is &
relatively smail propovtion of the entrepresowrs income during amy yesy.

A relatively high vest crop insurence might be purchesed by a fezmer
| 1F (1) the fewxmsr is unwilling to accept wemal variation in profite dus
to yeevly chenges iu yisld levels, or (2} the fermer has reason to
believe that the probabilities which the insurance company has attached
to yields in his srea ave somehow differsnt from the probebilities
sxpected on his own farm. In gemeval, sn insursnce sirategy is & zero-
sus  goms less the return to the insurance compuny (house}.

Computer simulation models have provem to be aspecially velusble
a3 a research tool for tiscing cut varistions in prices, yiglds and
prﬁfits that wmight b@ ex@actad over a long-texrm plamning pewﬂvé. Such
wodels are useful not enly from the standpoint of providing tha reseayrchay
with data on normal variation over time, but for othey reasoms as well,

1. The resesrcher is forced into & situstion where he must
delineats what is stochestic and whet is mot. This is essential for the
understanding of the behavioral, intitutionel snd technical relations
modeled within the simulator.

2. Howevsr, the resl value secems to lie not in the fact that one
can model the resl world with all irs complexities snd rendom events,
for a model thet is 3 perfect wmizrer of the yeal world is wo ﬁ@ﬁéx 4

#il. Rather, the resl value liss in the fact that the xaﬁaawah@gwgag )
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“left ocut" some variables, and this “simplification® of the real world
exsbles the researcher to focus on and isolate the causal velntionships
that are reglly laporient,

3. Computer simglations smable the researcher te work dirsctly
with ceteris paribus assusptions. There may be some valve in sesing the
putput from the simistor (i.e., yisld ead profiy levels) for esch yser
of a 20 year plenning hovizom. However, the simelazor may also prove quite
useful in sn analysis of the affects of a change in & single declision

variable with 231 stochastic events held constant at predetermined lovels.

¥

Altheugh research pevscunsl at land grant wniversities heve spest
& groat deal of effert aimed at isolating optimel values for decislon
varisbles, relatively 1little effort has been placed on improving wethods

of information delivery. The information delivery system faced by the

farmer iz oxcecdingly cownlex. Information varies noi only in source,
bug in gquality as well [Elsgruber, Lee).

The research or extension bulletin aimed at z very specific
decision has been the mode of information delivery wost popular st lsad
grast wniversities, possibly because this is the kind of publication
gctivity which tends to be rewarded by deans and adminlstrators. However,
farsers do not make sach memagerial decisiem in isolatien from all others.

Ressarchers and extension personnel vhem preparimg waterisis for farmers
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need to think net only in terms of the rewayd system within land grant
.golleges but alse in tevms of how the information might actunlly be used

by Farmers.

Any system which mukes information leadimg to an optimal decision
mors resdily svailsble to fermers will beotter enable farmers to cops with
risk and uncertainty. A faw states heve adopted the practice of com-
bining 21l matorisls on & broad subject matier aved {such as "soybeazn
production”) in & simgle {perhaps looseicaf) hiadar.v In the case of ¢rop
production, such m&t@ri&i.might encompass not only agrononic informatiom,
but informstion from economics, entomolegy, plant pathology snd other
disciplines. A msjor undertaking is that of setting up the sdministrative
organization needad to develop such 2 comprehensive approach towaxd pube
lication of research findings.

At Rentucky, 8s in many other states, work is progressing vapidly
in the development of computerized information networks designed to place
computer terminals in locsl coumty agents pffices. Such information
netwerks hold great promise as effective technology for dealing with

decision-making im a stochastic world, Perhaps the grsatest sdvantage

1ies in the fact that information can be put into & computer systen much
more rapidly than a research or extension bulletin be published. Heuce,
such systems axe perticularly useful for information deallmg with
decisions where timeliness is of the essemce. Moreover, such systoms
will ¢nable farmexs to noke use of hipghly cowplex decision sodels for

the enalysis of “what it kinds of questioms.
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Fhaere does this Leave ug?

Sows have srgued- that we have been overly preccoupled with models
thet assuse perfect knowlisdye perticulaely with respect to prices emd
the form of the production function. Yer, with minor medificetlens,
these models can often be used o hendle situstions in which the goal is
te find the expected value of e decision variable that marxisizes total
profits over 2 long-term plamning hovizon whea both prices and the form
of the production function is stochastic., This is the essential first
step in dealing with an enviromment characterized by risk and uncertainty.

We are begioning to know something about the value of infurastion
as & tool for demiing with visk and uncertainty faced by fermers. It
seems to us that tﬁe greatest issue is not whether information is useful,
but rether the fact that the information system faced by farmers is often
highly disorganized. Information delivery is far move c@myzeé than it
need be, Perhaps 2 farmer is faced with too muny sources of information
rather then not enough. The "quality” of informetion is alse of major
concern. We know almost nothing sbout the processes by which a farmer
gleans what he feels to be high quality {correct) information from pour
guaility [(incorrect) information., We sugpuct thet many farmers ave
extvemely inefficient im this regavrd. Empirical ressarch efforts nesd
to be divected toward: (1) an analysis of the comparative effectivensss
of the various modes of information delivery including both traditional

modes {such as the county agent - extension bulletin complex) as well
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as never and more technologically sopﬁis%icataé systems {the remote computer
terminel; erd {2} en snalysis of processes by which farmers are shble to
separate what they feel to be "corvect™ infurustion frem “incorTect®
information. A research project st the University of Kemtueky has beon
dasigﬁeé to provide insight into both of these objectives, Through the
use of computerived managoment gemes in & bohaviersl laborvetory @nwirmaf
mant, it is hoped thet imitial comparisons éf the effectivensss of
slternative modes of Informacion delivery might be smade. Such experiments
might be constructed weilizing 2 design similay to oux @mriiex‘saudi@s.
Treataents may consist eof alternative inforwmstion delivery systems.
Treatments wight slso include both "gorrect and "incorrect® information.
Huch remaing to be done. It is clear that the problem of assisting
farmers in dealing with situations chavacterized by risk and uncertainty
reduces to a pr@hiém making high quality {correct) information available
to farmers. Potentisl resserchable probiens are nearly limitless. The
behavieral laboratory environwsnt uwiilized in conjunction witﬁ'ﬁamputeriz@d
mansgenent gamss holds much promise as 8 tool for researching some of

the problems outlined in this paper.
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